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PREFACE 

TO 

THE   FIRST  EDITION. 


The  objects  of  a  Dispensatory  are  to  present  an  account  of  medicinal 
substances  in  tbe  state  in  which  they  are  brought  into  the  shops,  and  to 
teach  the  modes  in  which  they  are  prepared  for  use.  The  importance 
of  these  objects,  and  the  general  value  and  even  necessity  of  a  work  of 
this  nature,  will  not  be  disputed.  It  may,  however,  be  a  question,  how 
far  the  wants  of  the  medical  and  pharmaceutical  community  in  thia 
country  are  supplied  by  the  Dispensatories  already  in  circulation;  and 
whether  such  a  deficiency  exists  as  to  justity  the  ofler  of  a  new  one  to 
the  public  attention.  The  great  merits  of  the  works  severally  entitled 
"  The  Edinburgh  NewDispensatory"  and"  The  London  Dispensatory," 
the  former  edited  by  the  late  Andrew  Duncan,  M.D.,  the  latter  by  An- 
thony Todd  Thomson,  M.D.,  are  well  known  wherever  the  English  lan- 
guage is  spoken.  Founded,  as  they  both  are,  upon  the  excellent  basis 
laid  by  Lewis,  they  are  nevertheless  entitled,  from  the  great  addition 
of  valuable  materials,  and  the  distinctive  character  exhibited  in  the  ar- 
rangement of  these  materials,  to  be  considered  as  original  works;  while 
the  style  in  which  they  have  been  executed  speaks  strongly  in  favour 
of  the  skill  and  industry  of  their  authors.  But  they  were  calculated 
especially  for  the  sphere  of  Great  Britain,  and  are  too  deficient  in  all 
that  relates  exclusively  to  this  country,  to  admit  of  being  received  as 
standards  here.  In  the  history  of  our  commerce  in  drugs,  and  of  the 
nature,  growth,  and  collection  of  our  indigenous  medical  plants ;  in  the 
chemical  operations  of  our  extensive  laboratories ;  and  in  the  modes  of 
preparing,  dispensing,  and  applying  medicines,  which  have  gradually 
grown  into  use  among  us;  there  is  much  that  is  peculiar,  a  knowledge 
of  which  is  not  to  be  gained  from  foreign  books,  and  is  yet  necessary 
to  the  character  of  an  accomplished  American  pharmaceutist.  AVe 
have,  moreover,  a  National  Pharmacopoeia,  which  requires  an  explana- 
tory commentary,  in  order  that  its  precepts  maybe  fully  appreciated, 
and  advantageously  put  into  practice.  On  these  accounts  it  is  desirable 
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that  there  should  be  a  Dispensatory  of  the  United  States,  which,  while 
it  embraces  whatever  is  useful  in  European  pharmacy,  may  accurately 
represent  the  art  as  it  exists  in  this  country,  and  give  instruction  adapted 
to  our  peculiar  wants.  It  appears  due1;o^ur  national  character  that 
such  a  work  should  be  in  good  faith  an  American  work,  newly  pre- 
pared in  all  its  parts,  and  not  a  mere  edition  of  one  of  the  European 
Dispensatories,  with  here  and  there  additions  and  alterations,  which, 
though  they  may  be  useful  in  themselves,  cannot  be  made  to  harmonize 
with  the  other  materials  so  as  to  give  to  the  whole  an  appearance  of 
unity,  and  certainly  would  not  justify  the  assumption  of  a  new  national 
title  for  the  book.  Whether,  in  the  Dispensatories  which  have  been 
published  in  the  United  States,  these  requisites  have  been  satisfactorily 
fulfilled,  it  rests  with  the  public  to  determine.  That  valuable  treatises 
on  Materia  Medica  and  Pharmacy  have"been  issued  in  this  country,  no 
candid  person,  acquainted  with  our  medical  literature,  will  be  disposed 
to  deny.  In  ofi'ering  a  new  work  to  the  medical  and  pharmaceutical 
professions,  the  authors  do  not  wish  to  be  considered  as  undervaluing 
the  labours  of  their  predecessors.  They  simply  conceive  that  the  field 
has  not  been  so  fully  occupied  as  to  exclude  all  competition.  The  phar- 
macy of  continental  Europe  is  ground  which  has  been  almost  un- 
touched; and  much  information  in  relation  to  the  natural  history,  com- 
merce, and  management  of  our  own  drugs,  has  lain  ungathered  in  the 
possession  of  individuals,  or  scattered  in  separate  treatises  and  periodi- 
cals notgenerally  known  and  read.  Since  the  publication  of  the  last  edi- 
tion of  our  National  Pharmacopa3ia,  no  general  explanation  of  its  pro- 
cesses has  appeared,  though  required  injustice  both  to  that  work  and 
to  the  public.  The  hope  of  being  able  to  supply  these  deficiencies  may, 
perhaps,  be  considered  a  suflicient  justification  for  the  present  un- 
dertaking. 

The  Pharmacopoeia^of  the  United  States  has  been  adopted  as  the 
basis  of  this  Dispensatory.  It  is  followed  both  in  its  general  division 
of  medicines,  and  in  its  alphabetical  arrangement  of  them  under  each 
division.  Precedence  is,  in  every  instance,  given  to  the  names  which 
it  recognises,  while  the  explanations  by  which  it  fixes  the  significa- 
tion of  these  names  are  inserted  in  immediate  connection  with  the  titles 
to  which  they  severally  belong.  Every  article  which  it  designates  is 
more  or  less  fully  described;  and  all  its  processes,  after  being  literally 
copied,  are  commented  on  and  explained  wherever  comment  and  ex- 
planation appeared  necessary.  Nothing,  in  fine,  has  been  omitted, 
which,  in  the  estimation  of  the  authors,  could  serve  to  illustrate  its 
meaning,  or  promote  the  ends  which  it  was  intended  to  subserve.  This 
course  of  proceeding  appeared  to  be  due  to  the  national- character  of 
the  Pharmacopoeia,  and  to  the  important  object  of  establishing,  as  far 
as  possible,  throughout  the  United  States,  uniformity,  both  in  the  no- 
menclature and  preparation  of  medicines.  In  one  particular,  conveni- 
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otice  required  that  the  plan  of  the  Pharraaeopooia  should  be  departed 
from.  The  medicines  belonging  to  the  department  of  MATPmiA  Medica, 
instead  of  being  arranged  in  two  divisions,  co;*reflponding  with  the  Pri- 
mary and  Secondary  Catalogues  of  that  work,  liave  been  treated  of  indis- 
criminately in  alphabetical  succession;  and  the  place  which  they  re- 
spectively hold  in  the  Pharmacopoeia  is  indicated  by  the  employment 
of  the  term  Secondary,  in  connection  with  the  name  of  each  of  the  medi- 
cines included  in  the  latter  catalogue. 

But,  though  precedence  has  thus  been  given  to  the  Pharmacopoeia 
of  the  United  States,  those  of  Great  Britain  have  not  been  neglected. 
The  nomenclature  adopted  by  the  different  British  Colleges,  and  their 
formulas  for  the  preparation  of  medicines,  have  been  so  extensively 
followed  throughout  the  United  States,  that  a  work  intended  to  repre- 
sent the  present  state  of  pharmacy  in  this  country  would  be  imperfect 
without  them ;  and  the  fact  that  the  writings  of  British  physicians  and 
surgeons, in  which  their  own  officinal  terms  and  preparations  are  exclu- 
sively employed  and  referred  to,  have  an  extensive  circulation  among 
ns,  renders  some  commentary  necessary  in  order  to  prevent  serious 
mistakes.  The  Pharmacopoeias  of  London,  Edinburgh,  and  Dublin 
have,  therefore,  been  incorporated,  in  all  their  essential  parts,  into  the 
present  work.  Their  officinal  titles  are  uniformly  given,  always  in  sub- 
ordination to  those  of  the  United  States  Pharmacopoeia,  when  they 
express  the  same  object;  but  in  chief,  when,  as  often  happens,  no  cor- 
responding medicine  or  preparation  is  recognised  by  our  national 
standard.  In  the  latter  case,  if  different  names  are  applied  by  different 
British  Colleges  to  the  same  object,  that  one  is  generally  preferred 
which  is  most  in  accordance  with  our  own  system  of  nomenclature, 
and  the  others  are  given  as  sy  nonyraes.  The  medicines  directed  by  the 
British  Colleges  are  all  described,  and  their  processes  either  copied  at 
length,  or  so  far  explained  as  to  be  intelligible  in  all  essential  particulars. 

Besides  the  medicinal  substances  recognised  as  officinal  by  the  Phar- 
macopoeias alluded  to,  some  others  have  been  described,  which,  either 
from  the  lingering  remains  of  former  reputation,  from  recent  reports 
in  their  favour,  or  from  their  important  relation  to  medicines  in  gen- 
eral use,  appear  to  have  claims  upon  the  attention  of  the  physician  and 
apothecary.  Opportunity  has,  moreover,  been  taken  to  introduce  in- 
cidentally brief  accounts  of  substances  used  in  other  countries  or  in 
former  times,  and  occasionally  noticed  in  medical  books;  and,  that  the^ 
reader  may  be  able  to  refer  to  them  when  desirous  of  information,  their 
names  have  been  placed  with  those  of  the  standard  remedies  in  the 
Index. 

In  the  description  of  each  medicine,  if  derived  immediately  from  the 
animal,  vegetable,  or  mineral  kingdom,  the  attention  of  the  authors  hjw 
been  directed  to  its  natural  history,  the  place  of  its  growth  or  produc- 
tion, the  method  of  collecting  and  preparing  it  for  market,  its  commer- 
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cial  history,  the  state  in  which  it  reaches  us,  its  sensible  properties,  its 
chemical  composition  and  relations,  the  changes  which  it  undergoes  by 
time  and  exposure,  its  accidental  or  fraudulent  adulterations,  its  medi. 
cal  properties  and  application,  its  economical  uses,  and  the  pharma- 
ceutical treatment  to  which  it  is  subjected.  If  a  chemical  preparation, 
the  mode  and  principles  of  its  manufacture  are  indicated  in  addition 
to  the  other  particulars.  If  a  poison,  and  likely  to  be  accidentally  taken, 
or  purposely  employed  as  such,  its  peculiar  toxicological  eifects,  to- 
gether with  the  mode  of  counteracting  them,  are  indicated;  and  the 
best  means  of  detecting  its  presence  by  reagents  are  explained. 

The  authors  have  followed  the  example  of  Dr.  A.  T.  Thomson,  in 
giving  botanical  descriptions  of  the  plants  from  which  the  medicines 
treated  of  are  derived.  In  relation  to  all  indigenous  medicinal  plants, 
and  those  naturalized  or  cultivated  in  this  country,  the  advantages  of 
such  descriptions  are  obvious.  The  physician  may  often  be  placed  in 
situations,  in  which  it  may  be  highly  important  that  he  sliould  be  able 
to  recognise  the  vegetable  which  yields  a  particular  medicine ;  and  the 
apothecary  is  constantly  liable  to  imposition  from  the  collectors  of 
herbs,  unless  possessed  of  the  means  of  distinguishing,  by  infallible 
marks,  the  various  products  presented  to  him.  A  knowledge  of  foreign 
medicinal  plants,  though  of  less  importance,  will  be  found  useful  in 
various  ways,  independently  of  the  gratification  afforded  by  the  indul- 
gence of  a  liberal  curiosity  in  relation  to  objects  so  closely  connected 
with  our  daily  pursuits.  The  introduction  of  these  botanical  notices 
into  a  Dispensatory  appears  to  be  peculiarly  appropriate;  as  they  are 
to  be  considered  rather  as  objects  for  occasional  reference  than  for  regu- 
lar study  or  continuous  peTusal,  and  therefore  coincide  with  the  gen- 
eral design  of  the  work,  which  is  to  collect  into  a  convenient  form  for 
consultation  all  that  is  practically  important  in  relation  to  medicines. 
The  authors  have  endeavoured  to  preserve  a  due  proportion  between 
the  minuteness  of  the  descriptions,  and  their  value  as  means  of  infor- 
mation to  the  student ;  and,  in  pursuance  of  this  plan,  have  generally 
dwelt  more  at  length  upon  our  native  plants  than  upon  those  of  foreign 
growth;  but,  in  all  instances  in  which  they  have  deemed  a  botanical 
description  necessary,  they  have  taken  care  to  include  in  it  the  essential 
scientific  character  of  the  genus  and  species,  with  a  reference  to  the 
position  of  the  plant  in  the  artificial  and  natural  sj'stems  of  classifica- 
tion ;  so  that  a  person  acquainted  with  the  elements  of  botany  may  be 
able  to  recognise  it  when  it  comes  under  his  observation. 

In  preparing  the  Dispensatory,  the  authors  have  consulted,  in  addi- 
tion to  many  of  the  older  works  of  authority,  the  greater  number  of 
the  treatises  and  dissertations  which  have  recently  appeared  upon  the 
various  subjects  connected  with  Pharmacy,  and  especially  those  of  the 
French  writers,  who  stand  at  present  at  the  head  of  this  department 
of  medical  science.  They  have  also  endeavoured  to  collect  such  de- 
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taclied  facts,  scattered  throngli  the  various  scientific,  medical,  and 
pharmaceutical  journals,  as  they  conceive  to  be  important  in  them- 
selves, and  applicable  to  the  subjects  under  consideration;  and  have 
had  frequent  recourse  to  the  reports  of  travellers  in  relation  to  the  na- 
tural and  commercial  history  of  foreign  drugs.  The  occasional  refer- 
ences in  the  body  of  the  work  will  indicate  the  sources  from  which  they 
have  most  largely  drawn,  and  the  authorities  upon  which  they  have 
most  relied.  In  relation  to  our  own  commerce  in  drugs,  and  to  the 
operations  of  our  chemical  laboratoiies,  they  are  indebted  for  informa- 
tion chiefly  to  the  kindness  of  gentlemen  engaged  in  these  branches 
of  business,  who  have  always  evinced,  in  answering  their  numerous 
inquiries,a  promptitude  and  politeness  which  merit  their  warm  thanks, 
and  which  they  are  pleased  to  have  this  opportunity  of  acknowledging.* 

It  has  not  been  deemed  necessary  to  follow  the  example  of  the  British 
Dispensatories,  by  inserting  into  the  work  a  treatise  upon  Chemistry, 
under  the  name  of  Elements  of  Pharmacy.  Such  a  treatise  must  neces- 
sarily be  very  meagre  and  imperfect;  and,  as  systems  of  chemistry  are 
in  the  hands  of  every  physician  and  apothecary,  would  uselessly  occupy 
the  place  of  valuable  matter  of  less  easy  access. 

The  authors  may^  perhaps,  be  permitted  to  observe,  in  relation  to 
themselves,  that  they  have  expended  much  time  and  labour  in  the  pre- 
paration of  the  work;  have  sought  diligently  for  facts  from  every  readily 
accessible  source;  have  endeavoured,  by  a  comparison  of  authorities, 
and  a  close  scrutiny  of  evidence,  to  ascertain  the  truth  whenever  prac- 
ticable; and  have  exerted  themselves  to  the  extent  of  their  abilities  to 
render  the  Dispensatory  worthy  of  public  approbation,  both  for  the 
quality  and  quantity  of  its  contents,  and  the  general  accuracy  of  its 
statements.  They  are  conscious,  nevertheless,  that,  in  so  great  a  mul- 
tiplicity of  details,  numerous  errors  and  deficiencies  may  exist,  and  that 
the  faults  of  undue  brevity  in  some  cases,  and  prolixity  in  others,  may 
not  have  been  entirely  avoided ;  but  they  venture  to  hope  that  a  candid 
public  will  make  all  due  allowances;  and  they  take  the  liberty  to  in- 
vite, from  all  those  who  may  feel  interested  in  the  diftusion  of  sound 
pharmaceutical  knowledge,  the  communication  of  friendly  suggestions 
or  criticisms  in  relation  to  the  objects  and  execution  of  the  work. 

Philadelphia,  January,  1833. 

*  The  authors  deem  it  proper  to  state  that  they  are  peculiarly  indebted  for  assistance 
to  Mr.  Daniel  B.  Smith,  president  of  the  Philadelphia  College  of  Pharmacy,  to  whom, 
besides  much  important  information  in  relation  to  the  various  branches  of  the  apothe- 
cary's business,  they  owe  the  prefatory  remarks  on  Pharmacy  which  are  placed  at  the 
commencement  of  the  second  part  of  the  work,  and  the  several  articles,  in  the  Materia 
Medica,  upon  Leeches,  Carbonate  of  Magnesia,  and  Sulphate  of  Magnesia. 
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In  the  preface  to  the  twelfth  edition  of  the  Dispensatory,  the  changes  which 
had  taken  place  after  the  first  publication  of  the  work,  and  its  various  existing 
relations,  were  so  fully  stated,  and  so  little  has  since  occurred  to  modify  those 
relations,  that  it  has  been  deemed  advisable  to  retain  that  preface  unaltered. 
What  especially  concerns  the  present  edition  may  be  briefly  noticed  at  the 
close  of  it. 

Preface  to  the  Ticelfth  Edition. 

In  the  foregoing  preface  to  the  first  edition  of  this  work,  sufficient  has  been 
said  of  its  objects,  the  plan  upon  which  it  was  written,  and  the  sources  whence 
the  materials  composing  it  were  originally  derived.  A  modification  of  its  ar- 
rangement was  made  in  the  second  edition,  by  the  introduction  of  an  Appen- 
dix, containing  an  account  of  drugs  not  recognised  by  the  American  or  British 
Pharmacopoeias,  yet  possessing  some  interest  from  their  former  or  existing 
relations  to  Medicine  and  Pharmacy.  This  Appendix  was  so  much  enlarged 
by  the  numerous  additions  made  to  it  in  successive  editions,  that  the  authors 
at  length  deemed  it  worthy  of  being  considered  as  a  third  part  of  the  Dis- 
pensatory; and,  in  the  edition  immediately  preceding  the  present,  this  change 
was  carried  into  effect,  so  that  the  work  as  then  arranged,  and  as  it  now  con- 
tinues, consists  of  three  divisions,  the  first  treating  exclusively  of  the  medi- 
cines included  in  the  Materia  Medica  catalogues  of  the  Pharmacopoeias,  the 
second  of  the  Preparations,  and  the  third  of  substances  not  strictly  officinal. 
An  Appendix,  however,  is  still  retained,  in  which  are  introduced  various  ta- 
bles and  other  subjects  of  interest  or  use  to  the  apothecary  and  physician, 
for  which  a  place  could  not  conveniently  be  found  in  the  body  of  the  work. 
A  precision  has  thus  been  given  to  the  arrangement  of  the  Dispensatory  which 
was  at  first  wanting. 

In  the  several  successive  editions,  it  has  been  the  aim  of  the  authors  to  keep 
pace  with  the  progress  of  Materia  Medica  and  Pharmacy,  making  changes  cor- 
responding with  those  of  the  officinal  codes  acknowledged  by  them  as  authori- 
tative, and  introducing  more  or  less  in  detail  all  the  new  facts,  views,  and  pro- 
cesses, as  they  came  to  public  notice.  In  the  ninth  edition,  that,  namely,  of  1851, 
it  was  necessary  to  make  a  thorough  revision  of  the  whole  work,  and  in  a  con- 
siderable degree  to  rearrange  the  materials,  in  consequence  of  the  then  recent 
appearance  of  new  and  greatly  altered  editions  of  our  national  Pharmacopoeia, 
and  of  those  of  the  London  and  Dublin  Colleges.  On  this  occasion,  attention 
was  called  to  a  new  division  of  weights  adopted  by  the  Dublin  College,  which, 
though  the  same  in  terms  as  those  in  general  use,  differed  from  them  materially 
in  value,  and,  therefore,  required  much  caution,  on  the  part  of  the  authors,  to 
guard  against  serious  mistakes.  Happily,  these  Dublin  weights  have  been  aban- 
doned in  the  existing  British  Pharmacopoeia,  and  one  great  source  of  incon- 
venience, if  not  of  error,  has  been  removed.  Tiie  British  Council,  in  the  revision 
viii 
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of  the  former  London,  Edinburgh,  and  Dublin  Pharmacopoeias,  resulting  in  their 
consolidation  into  ono  work,  which,  under  the  name  of  the  British  Pharmaco- 
poeia, is  hereafter  to  serve  as  a  standard  for  the  whole  empire,  have  retained  iho 
Imperial  gallon  and  its  subdivisions,  differing  more  or  less  in  value  from  the 
similar  denominations  of  the  wine  measure  used  in  the  U.  S.  PharmacopcBia. 
They  have,  moreover,  adopted  the  avoirdupois  pound  and  ounce,  abandoning 
entirely  the  Troy  pound  and  its  divisions,  which  are  still  retained  in  our  national 
standard.  To  secure  the  practical  pharmaceutist  from  misapprehension  and 
mistakes  in  fulfilling  the  directions  of  the  officinal  formulas,  arising  from  this 
want  of  uniformity  in  the  meaning  of  the  terms  employed,  it  has  been  deemed 
necessary,  in  this  work,  to  make  a  special  reference  to  the  value,  in  U.  S.  de- 
nominations, of  the  British  measure  or  weight  employed,  in  every  formula  in 
wliich  entire  accuracy  is  essential. 

In  regard  to  the  present  edition  of  the  Dispensatory,  it  is  thought  desirable 
to  enter  into  some  detail.  Few  of  our  readers  require  to  be  informed  of  the  de- 
cease of  Dr.  Bache,  one  of  the  authors  of  this  work.  This  deplorable  loss,  by 
which  long  existing  ties  of  friendship  and  joint  labour  have  been  broken,  has 
thrown  the  whole  responsibility  of  the  revision  upon  the  surviving  author; 
and  at  a  time,  moreover,  when  circumstances  called  for  an  unusual  exercise  of 
judgment,  and  rendered  necessary  an  extraordinary  amount  of  labour  in  pre- 
paring a  new  edition. 

In  the  first  place,  an  unprecedented  length  of  interval  has  occurred  between 
the  present  and  immediately  preceding  revisions  of  the  work ;  the  eleventh 
and  latest  edition  having  been  published  in  February,  1858,  more  than  seven 
years  ago.  It  is  true  that,  in  this  interval,  it  has  been  necessary  to  reprint 
the  work  twice  to  meet  the  public  demand;  but  no  material  change  could  be 
made;  and,  with  the  exception  of  some  errors  corrected,  the  book  remained 
the  same  as  before.  This  delay  of  the  revision  was  caused  by  the  unfinished 
state  of  the  Pharmacopoeias,  which  were  to  constitute  the  basis  of  the  new 
edition,  as  the  old  Pharmacopoeias  had  done  of  the  preceding.  It  was  known 
that  the  U.  S.  Pharmacopoeia  was  undergoing  a  thorough  revision,  with  many 
and  important  changes  ;  and  it  was  equally  notorious  that  the  three  British 
Pharmacopoeias  were  in  the  course  of  consolidation  into  one,  which,  it  was 
supposed,  would  retain  few  features  of  the  former  works,  and  almost  none 
unaltered.  Under  these  circumstances,  it  would  have  been  folly  to  undertake 
a  new  revision  of  the  Dispensatory,  which,  when  completed,  would  in  a  short 
time  have  had  its  whole  foundation  undermined,  and  in  all  probability  been 
left  as  useless  lumber  upon  the  hands  of  the  publishers.  This  long  period 
allowed  materials  to  accumulate  beyond  all  precedent,  arid  thus  increased  iu 
proportion  the  necessary  labour  of  revision. 

In  the  second  place,  the  changes  made  both  in  our  own  and  the  British 
Pharmacopoeias  rendered  indispensable  similar  changes  in  the  Dispensatory. 
One  not  familiar  with  the  subject  can  scarcely  appreciate  the  constant  vigi- 
lance, the  unceasing  attention  to  the  minutest  details  running  through  every 
part  of  the  work,  which  were  necessary  to  obviate  confusion  and  prevent  em- 
barrassing mistakes,  in  making  the  book  conform  to  the  present  standards. 
Not  only  was  it  requisite  to  introduce  all  that  was  new,  to  alter  positions  in 
conformity  with  the  changes  in  the  standards,  and  to  notice  and  discuss  all 
modifications  whether  in  substance  or  form;  but  there  was  a  constantly  re- 
curring necessity  to  solve  the  various  practical  probler  .3  arising  from  the  sub- 
stitution of  a  single  one  for  the  three  former  British  Pharmacopoeias,  which 
were  referred  to,  at  greater  or  less  length,  in  almost  every  page. 

Taking  the  above  circumstances  into  consideration,  and  reflecting,  in  the 
third  place,  how  greatly  the  field  of  labour  has  been  extended  for  the  surviving 
author  by  the  decease  of  his  colleague,  the  reader  will  understand  that  he  has 
had  a  very  heavy  task  upon  his  hands,  and  will  not  be  disposed  to  censure 
him  for  a  delay  in  the  appearance  of  the  present  edition,  which  could  have 
been  shortened  only  at  the  expense  of  the  usefulness  and  trustworthiness  of 
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the  work  itself.  Independently  of  the  attention  given,  ever  since  the  publica- 
tion of  the  preceding  edition,  to  the  collection  of  materials  for  the  one  to  fol- 
low, he  has,  during  the  last  six  months,  devoted  his  whole  time  and  energy  to 
the  business  of  revision,  at  the  sacrifice  even  of  ordinary  social  enjoyments,  ia 
order  that  he  might  have  nothing  to  regret  in  future  from  errors  or  deficiencies 
in  a  book  in  which  accuracy  is  so  important  to  the  general  good. 

It  is,  however,  with  pleasure  that  he  acknowledges  his  indebtedness,  for  mate- 
rial assistance  in  the  prosecution  of  the  revision,  to  his  friends,  Mr.  William  Proc- 
ter, Jun.,  Professor  of  Pharmacy  in  the  Philadelphia  College  of  Pharmacy,  and 
Dr.  Robert  Bridges,  Professorof  Chemistry  in  the  same  Institution.  By  the  sug- 
gestion of  new  subjects  for  investigation  and  new  points  of  inquiry,  by  a  careful 
watchfulness  to  prevent  or  correct  error,  and  by  valuable  information  particu-. 
larly  connected  with  their  special  departments  ;  though  thereby  rather  increas- 
ing than  diminishing  the  labours  of  the  author,  thej  have  contributed  no  little 
to  extend  the  usefulness,  and  secure  the  accuracy  of  the  work.  But  with  all 
these  advantages  it  would  be  expecting  too  much  from  human  fallibility  to  look 
for  a  faultless  production.  No  one  is  more  sensible  than  the  author  of  possible 
errors  and  omissions  ;  and  he  can  only  reiterate  the  invitation  for  friendly  sug- 
gestion or  criticism,  given  at  the  close  of  the  original  preface. 

Some  idea  may  be  formed  of  the  amount  of  new  matter  added  to  the  Dispen- 
satory in  this  revision,  when  it  is  understood  that,  notwithstanding  the  very  con- 
siderable space  gained  by  the  consolidation  of  the  three  British  Pharmacopoeias 
into  one,  and  the  consequent  substitution,  in  many  instances,  of  a  single  process 
and  its  necessary  commentary  for  three,  and  notwithstanding  the  effort  made  to 
compress  everything  to  be  said  into  the  fewest  possible  words,  and  to  leave  no 
part  of  the  space  unoccupied,  it  has  nevertheless  been  found  necessary  to  extend 
the  limits  of  the  work  by  more  than  one  hundred  pages.  Among  the  more  im- 
portant additions,  independently  of  those  made  in  conformity  with  the  Pharma- 
copoeias, in  the  first  and  second  parts  of  the  Dispensatory,  and  the  various  new 
or  modified  pharmaceutical  processes  in  the  preface  to  the  second  part,  or 
scattered  here  and  there  throughout  that  division,  may  be  particularized  the 
articles  in  the  third  part  upon  Anilin,  Calabar  Bean,  Carbolic  Acid,  Coal  Tar, 
Peroxide  of  Hydrogen,  Petroleum,  Propylamia,  Sorghum,  Thallium,  the  Upas, 
&c.,  with  numerous  brief  notices  of  plants,  especially  the  indigenous,  intended 
to  call  attention  to  them  rather  as  objects  worthy  of  inquiry  by  the  physician, 
than  from  their  known  value.  The  reader  who  may  be  already  in  any  degree 
familiar  with  the  work  will  be  struck  with  one  change,  for  which  he  may  proba- 
bly not  perceive,  at  first  sight,  sufficient  necessity  in  all  cases.  Reference  is 
here  made  to  the  transfer  of  various  articles  from  one  part  of  the  Dispensatory  to 
another,  as  for  example  the  articles  on  coffee,  gutta-percha,  ignatia,  leptandra, 
permanganate  of  potassa,  &c.,  from  the  third  into  the  first  part,  and  origanum, 
sponge,  tin,  &c.,  from  the  first  to  the  third.  But  all  these  and  analogous  changes 
have  been  made  in  accordance  with  the  Pharmacopoeias  adopted  as  the  basis  of 
the  work,  and  will  be  explained  when  necessary  in  connection  with  the  several 
articles  themselves.  On  the  whole,  it  may  be  said  truly  of  this  revision,  that 
there  has  been  no  one,  since  the  Dispensatory  was  originally  published,  which 
has  been  attended  with  so  much  labour,  or  in  which  so  many  modifications  and 
additions  have  been  introduced. 

Finally,  it  may  be  permitted  to  the  surviving  author  to  say  that,  considering 
his  advanced  age,  it  is  hardly  probable  that  he  will  live  to  see  or  at  least  par- 
ticipate in  another  revision,  and,  under  these  circumstances,  to  express  his  warm 
thanks  to  the  members  of  the  Medical  and  Pharmaceutical  Professions,  who 
have  in  so  many  ways  evinced  a  kind  regard  for  him  personally,  and  a  disposi- 
tion to  judge  favourably  if  not  partially  of  his  works. 

Philadelphia,  March  \4:th,  1865. 
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In  reference  to  the  thirteenth  edition  it  is  only  requisite  to  soy  that,  ia 
consequence  of  the  rapid  advance  in  pharmacological  knowledge  since  the  pre- 
ceding revision,  it  has  been  necessary  to  add  much  new  matter  to  the  work, 
which,  notwithstanding  the  enlarged  leaf,  has  been  increased  by  al)out  one 
hundred  pages.  Somo  modifications  were  also  rendered  necessary  by  the  pub- 
lication of  a  second  edition  of  the  British  Pharmacopceia,  which  differs  in  so 
many  important  particulars  from  the  first  edition,  that,  without  corresponding 
changes  in  the  Dispensatory,  great  injustice  would  have  been  done  to  the 
British  authorities. 

The  author  may  claim  the  merit  of  an  honest  effort  to  maintain  the  Dispensa- 
tory in  all  its  former  accuracy  and  fulness,  and  has  pleasure  in  acknowledging 
his  indebtedness  to  his  former  assistants  for  aid  on  the  present  occasion.  The 
reader  will  probably  have  noticed,  at  the  close  of  the  preface  to  the  twelfth  edi- 
tion, that  the  author  expressed  some  doubt  as  to  the  probability  of  his  partici- 
pating in  another  revision.  That  his  anticipations  in  this  respect  have  not  been 
realized,  may  be  ascribed  to  the  very  unexpected  rapidity  of  the  sale  of  the  last 
edition,  which  has  been  exhausted  several  years  before  the  expected  time,  and 
to  the  favour  of  a  kind  Providence,  which  has  permitted  sufficient  health  and 
strength  to  remain  to  support  him  in  the  necessary  fatigues  of  the  work. 

Philadelphia,  Feb.  1870. 


ABBREVIATIONS  EMPLOYED  IN  THE  WORK. 


U.  S. — "  The  Pharmacop(eia  of  the  United  States  of  America.  Bj  au- 
thority of  the  National  Convention  for  revising  the  Pharmacopoeia,  held  at 
Washington,  A.  D.  1860." 

U.  S.  1850. — The  same,  by  authority  of  the  Convention  of  1850. 

Br. — The  British  Pharmacopceia,  published  under  the  direction  of  the  Gen- 
eral Council,  A.  D.  1867. 

Land. — London  Pharmacop(Eia,  A.  D.  1851. 

Ud. — ^Edinburgh  Pharmacop(eia,  A.  D.  1841. 

j)ub. — Dublin  Pharmacop(Eia,  A.  D.  1850. 

Of.  Syn. — Officinal  Synonymes,  or  the  titles  employed  by  the  Pharmaco- 
poeias with  the  accompanying  explanations,  when  these  titles  are  not  given 
in  chief. 

Sex.  Syd. — The  Sexual  System,  or  the  artificial  system  of  Linnaeus,  founded 
on  the  sexual  organization  of  plants. 

Nat.  Ord. — The  Natural  Order  to  which  any  particular  genus  of  plants  be- 
longs. When  not  otherwise  stated,  it  is  to  be  understood  that  the  natural 
orders  referred  to  are  those  recognised  by  Professor  Lindley,  of  the  Univer- 
sity of  London,  in  his  "  Introduction  to  the  Natural  System  of  Botany." 

Gen.  Ch. — The  Generic  Character,  or  scientific  description  of  any  particular 
genus  of  plants  under  consideration. 

Pharm.  Uses. — Use  of  the  substance  referred  to  in  the  preparation  of  officinal 
medicines,  without  entering  into  the  constitution  of  the  medicines  prepared. 

Off.  Prep. — Officinal  Preparations  ;  including  all  the  preparations  into 
which  any  particular  medicine  directed  by  the  U.  S.  or  British  Pharmacopceia 
enters.  When  the  same  preparation  is  contained  in  both  Pharmacopoeias, 
neither  is  referred  to ;  but  when  only  in  one,  this  is  designated  by  its  repre- 
sentative abbreviation  at  the  end  of  the  preparation  named. 

Sp.  Gr. — Specific  Gravity. 

JEquiv.,  or  Eq. — Chemical  Equivalent,  or  the  number  representing  the  small- 
est quantity  in  which  bodies  usually  combine. 

iymn.,  LiNNiEUS. — Juss.,  Jussieu.  —  De  Cand.,T)^  Candolle. —  Willd.  Sp. 
Plant.,  Willdenow's  edition  op  the  Species  Plantarum  op  Linn^us. — 
Woodv.  Med.  Bot.,  Woodville's  Medical  Botany,  2d  edition. — B.,  Baume's 
Hydrometer. 

Fr.,  French. — Germ.,  German.  —  J^aZ.,  Italian.  —  Span.,  Spanish. — Arah., 
Arabic. 

Journ.  de  Pharm. —  Journal  de  Pharmacie  et  de  Chimie. 

Pharm.  Journ. — London  Pharmaceutical  Journal  and  Transactions. 

When,  in  referring  to  a  journal  in  parenthesis,  the  word  See  is  placed  before 
the  name  of  the  journal,  it  is  generally  intended  to  Intimate  that  the  article 
referred  to  is  not  original. 
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PART  I. 


MATERIA  MEDICA. 

The  Materia  Medica,  in  its  most  comprfehensive  sense,  embraces  all  those 
substances  which  are  capable  of  making  sanative  impressions  on  the  human 
system;  but,  as  the  term  is  emplo3'ecl  in  this  work,  it  has  a  more  restricted 
signification.  The  Pharmacopoeia  of  the  United  States  very  appropriately 
'arranges  medicines  in  two  distinct  divisions;  one  including  all  those  which 
are  furnished  immediately  by  nature,  or  thrown  into  commerce  by  the  manu- 
facturer; the  other,  those  which  are  prepared  by  the  apothecary,  and  are  the 
objects  of  officinal  directions.  The  former  are  enumerated  under  the  title  of 
"Materia  Medica;"  the  latter,  under  that  of  "Preparations."  In  Dispen- 
satories, \^iich  may  be  considered  as  commentaries  on  the  Pharmacopoeias,  the 
same  arrangement  is  usually  followed ;  and  the  authors  of  the  present  work 
adopt  it  the  more  willingh^  as,  independently  of  the  weight  of  authority  in  its 
favour,  it  has  the  recommendation  of  being  the  most  convenient.  By  this  plan, 
ail  the  directions  wliich  relate  to  the  practical  operations  of  the  apothecary  are 
collected  in  one  place,  and  are  thus  more  easily  referred  to  than  if  mixed  in- 
discriminately with  other  matters,  as  they  must  be  by  any  mode  of  arrange- 
ment which  makes  no  distinction  between  the  original  medicinal  substances 
and  their  preparations.  Under  the  head  of  Materia  Medica,  therefore,  in  this 
Dispensatory,  we  treat  of  medicines  in  the  state  only  in  which  they  are  pro- 
duced by  nature,  or  come  into  the  hands  of  the  apothecary.  Of  these  medicines, 
such  as  are  recognised  by  our  National  Pharmacopoeia  are  most  minutely  de- 
scribed ;  but  we  consider  also  all  that  are  included  in  the  British  officinal  catalogue. 

Another  point  in  which  we  accord  with  the  Pharmacopoeias  is  the  alpha- 
betical arrangement  of  the  objects  of  the  Materia  Medica.  As  a  Dispensatory 
is  intended  rather  for  reference  than  for  regular  perusal  it  is  important  that 
its  contents  should  be  so  disposed  as  to  facilitate  consultation.  Medicines,  in 
a  work  of  this  kind,  are  considered  as  independent  objects,  to  be  studied  sepa- 
rately, and  without  any  reference  to  community  of  source,  or  similarity  of 
character.  Their  scientific  classification  belongs  to  works  which  treat  of  them 
rather  in  their  relations  than  their  essential  properties;  and  different  systems 
have  been  adopted,  according  to  the  set  of  relations  towards  which  the  mind 
of  the  author  has  been  especially  directed.  Thus,  the  naturalist  classifies  thcsi 
according  to  the  affinities  of  the  several  objects  in  nature  from  which  they  are 
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derived ;  the  chemist,  according  to  their  composition ;  the  practitioner  of  medi- 
cine, according  to  their  effects  upon  the  system  in  a  state  of  health  and  disease. 
But  none  of  these  classifications  is  without  imperfections;  and  a  simple  alpha- 
betical arrangement  is  decidedly  preferable,  in  every  case  in  which  the  medicines 
are  considered  solely  in  their  individual  capacity.  Yet,  as  it  comes  within  the 
scope  of  this  work  to  treat  of  their  physiological  and  therapeutical  effects,  and 
as  the  terms  by  which  these  effects  are  expressed  are  also  the  titles  of  classes  to 
which  the  medicines  belong,  it  will  not  be  amiss  to  present  the  reader  with  the 
outlines  of  a'system  of  classification,  by  consulting  which  he  will  be  enabled  to 
ascertain  the  precise  meaning  we  attach  to  the  terms  employed  to  designate  the 
peculiar  action  of  different  medicinal  substances. 

Remedies  are  divided  into  general  and  local;  the  former  acting  on  the  whole 
system,  the  latter  on  particular  parts  or  organs. 

I.  GENERAL  REMEDIES  include  1.  Arterial  Stimulants,  sometimes 
called  Incitants,  which,  while  they  raise  the  actions  of  the  system  above  the 
standard  of  health,  exhibit  their  influence  chiefly  upon  the  heart  and  arteries; 
2.  Narcotics,  which  especially  affect  the  cerebral  functions,  and  are  either 
Htimulant  or  sedative  according  as  they  increase  or  diminish  action;  3.  Anti- 
spasmodics, or  Nervous  Stimulants,  which,  with  a  general  stimulant  power, 
exert  a  peculiar  influence  over  the  nervous  system,  exhibited  in  the  relaxation 
of  spasm,  the  calming  of  nervous  irritation,  &c.,  without  any  special  and  de- 
cided tendency  to  the  brain;  4.  Tonics,  which  moderately  and  permanently 
exalt  the  energies  of  all  parts  of  the  frame,  without  necessarily  producing  any 
apparent  increase  of  the  healthy  actions;  and  5.  Astringents,  which  have  the 
property  of  producing  contraction  in  the  living  tissues  with  which  they  may 
come  in  contact. 

II.  LOCAL  REMEDIES  may  be  divided  into  four  sections:  a.  Thof^e 
affecting  the  function  of  a  part,  namely,  1.  Emetics,  which  act  on  the  stomach, 
producing  vomiting;  2.  Cathartics,  which  act  on  the  bowels,  producing  a 
purgative  effect;  3.  Diuretics,  which  act  on  the  kidneys,  producing  an  increased 
flow  of  urine;  4  Antilithics,  which  act  on  the  same  organs,  preventing  the 
formation  of  calculous  matter ;  5.  Diaphoretics,  which  increase  the  cutaneous 
discharge;  6.  Expectorants,  which  augment  the  secretion  from  the  pulmonary 
mucous  membrane,  or  promote  the  discharge  of  the  secreted  matter;  Y.  Chola- 
GOQUES,  which  increase  the  flow  of  bile;  8.  Emmenagogues,  which  excite  the 
menstrual  secretion;  9.  Uterine  Motor-Stimulants,  or  Oxytocics,  which 
specially  promote  uterine  contraction;  10.  Sialagogues,  which  increase  the 
flow  of  saliva;  and  11.  I^rrhines,  which  increase  the  discharge  from  the  mu- 
cous membrane  of  the  nostrils:  h.  Those  affecting  the  organization  of  a  part, 
including  1.  Rubefacients,  which  produce  redness  and  inflammation  of  the 
skin ;  2.  Epispastics  or  Vesicatories,  which  produce  a  serous  discharge  be- 
neath the  cuticle,  forming  a  blister;  and  3.  Escharotics  or  Caustics,  which 
destroy  the  life  of  the  part  upon  which  they  act:  c.  Those  operating  by  a  me- 
chanical agency,  consisting  of  I.  Demulcents,  which  lubricate  the  surface  to 
which  they  are  applied,  and  prevent  the  contact  of  irritating  substances,  or 
mingle  with  these  and  diminish  their  acrimony;  2.  Emollients,  which  serve 
as  vehicles  for  the  application  of  warmth  and  moisture ;  and  3.  Protectives, 
which  operate  by  excluding  the  air:  d.  Those  which  act  on  extraneous  matters 
contained  within  the  organs,  including  I.  Antacids,  which  neutralize  acid, 
whether  existing  in  the  alimentary  canal,  or  circulating  with  the  blood ;  2.  Ab- 
sorbents, which  absorb,  and  thus  in  some  degree  counteract  certain  irritant 
or  poisonous  substances;  3.  Solvents,  which  promote  the  solution  of  indi- 
gestible matters  in  the  stomach;  4.  Disinfectants,  which  destroy  or  prevent 
noxious  and  offensive  effluvia,  and  counteract  other  injurious  influences  origin- 
ating in  animal  or  vegetable  decomposition ;  5.  Anthelmintics,  which  destroy, 
worms,  or  expel  them  from  the  bowels;  and  6.  Antizymotics,  which  destroy 
or  render  inert,  all  microscopic  organized  beings  which  are  hostile  to  human 
health  by  promoting  the  fermenting  processes. 
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It  is  believed  that  all  substances  employed  as  medicines,  with  the  exception  of 
a  very  few  which  are  so  peculiar  in  their  action  as  scarcely  to  admit  of  classifi- 
cation, may  be  distributed  without  violence  among  the  above  classes.  Some 
substances,  however,  in  addition  to  the  properties  of  the  classes  to  which  they 
are  severally  attached,  possess  others  in  common,  which  give  them  practical 
value,  and  authorize  their  association  in  distinct  groups,  not  recognised  in  the 
system  of  classification,  but  constantly  referred  to  in  medical  language.  Thus, 
we  have  Refrigerants,  which,  when  internally  administered,  diminish  animal 
temperature;  Alteratives,  which  change,  in  some  inexplicable  and  insensible 
manner,  certain  morbid  actions  or  states  of  the  system;  and  Carminatives, 
which,  by  promoting  contraction  in  the  muscular  coat  of  the  stomach  and 
bowels,  cause  the  expulsion  of  flatus.  It  is  customary,  moreover,  to  attach  dis- 
tinct names  to  groups  of  remedies,  with  reference  to  certain  effects  which  are 
incident  to  the  properties  that  serve  to  arrange  them  in  some  more  compre- 
hensive class.  Thus,  Narcotics  frequently  promote  sleep,  relieve  pain,  and 
produce  insensibility,  and,  in  relation  to  these  properties,  are  called  Soporifics, 
Anodynes,  and  Anaesthetics;  and  various  medicines,  which,  by  diversified 
modes  of  action,  serve  to  remove  clironic  inflammation  and  enlargements  of  the 
glands  or  viscera,  are  called  Degbstruents.  These  terms  are  occasionally  em- 
ployed in  the  following  pages,  and  are  here  explained,  in  order  that  the  sense 
ia  which  we  use  them  may  be  accurately  understood.  W. 


/^ 
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ABSINTHIUM.  U.S. 
Wormwood. 

The  tops  and  leaves  of  Artemisia  Absinthium.  U.  S. 

Absinthe,  Fr.;  Gemeiner  Wermuth,  Oerm.;  Assenzio,  Ital.;  Artemisio  Axcnjo,  Span. 

Artemisia.  Sex.  Sj/st.  Syngenesia  Superflua. — Nat.  Ord.  Compositae  Sene- 
cionidese.  De  Cand.  Asteraceae.  Lindley. 

Gen.  Gh.  Beceptacle  sub-villous,  or  nearly  naked.  Seed-down  none.  Calyx 
imbricate,  with  roundish,  converging  scales.  Corollas  of  the  ray  none.  Willd. 

Several  species  of  Artemisia  have  enjoyed  some  reputation  as  medicines.  The 
leaves  of  A.  Abrotanum,  or  southermvood,  have  a  fragrant  odour,  and  a  warm, 
bitter,  nauseous  taste;  and  were  formerly  employed  as  a  tonic,  deobstruent,  and 
anthelmintic.  Similar  virtues  have  been  ascribed  to  A.  Santonica.  A.  pontica 
has  been  occasionally  substituted  for  common  wormwood,  but  is  weaker.  A.  vul- 
garis,or  mugwort,  formerly  enjoyed  considerable  reputation  as  an  emmenagogue, 
and  some  years  since  came  into  notice,  in  consequence  of  the  recommendation 
of  its  root  in  epilepsy  by  Dr.  Burdach,  of  Germany.  For  this  purpose,  it  should 
be  collected  in  autumn  or  early  in  the  spring,  and  the  side  roots  only  dried  for 
use.  These  should  be  powdered  as  they  are  wanted,  the  ligneous  portion  being 
rejected.  The  dose  is  about  a  drachm,  to  be  administered  in  some  warm  vehicle 
in  anticipation  of  the  paroxysm,  and  to  be  repeated  once  or  twice,  at  intervals 
of  half  an  hour,  till  perspiration  is  produced,  the  patient  being  confined  to  bed. 
In  the  intervals,  it  may  be  given  every  second  day.  This  is  merely  the  revival 
of  an  old  practice  in  Germany.  Dr.  Neumeister,  of  Arneburg,  has  used  mugwort, 
in  connection  with  assafetida,  successfully  in  chorea.  He  adds  a  pound  of  the 
tops  to  a  gallon  of  water,  digests  for  three  days,  then  strains,  adds  three  ounces 
of  assafetida,  and  gives  a  teacupful  for  a  dose.  The  proportion  of  assafetida 
might  be  reduced  to  one-third,  if  well  mixed.  A.  vulgaris  of  this  country  is 
thought  by  Nuttall  to  be  a  distinct  species.  In  China,  moxa  is  said  to  be  pre- 
pared from  the  leaves  of  Artemisia  Chinensis  and  A.  Indica.  The  medicine 
known  in  Europe  by  the  name  of  wormseed,  is  the  product  of  different  species 
of  Artemisia.  The  only  species  which  requires  particular  description  here  is 
A.  Absinthium. 

Artemisia  Absinthium.  Willd.  Sp.  Plant,  iii.  1844;  Woodv.  Med.  Bot.  p.  54, 
t.  22.  Wormwood  is  a  perennial  plant,  with  branching,  round,  and  striated  or 
furrowed  stems,  which  rise  two  or  three  feet  in  height,  and  are  panicled  at  their 
summit.  The  lower  portion  of  the  stem  lives  several  years,  and  annually 
sends  up  herbaceous  shoots,  which  perish  in  the  winter.  The  radical  leaves  are 
triply  pinnatifid,  with  lanceolate,  obtuse,  dentate  divisions;  those  of  the  stem, 
doubly  or  simply  pinnatifid,  with  lanceolate,  somewhat  acute  divisions ;  the 
floral  leaves  are  lanceolate;  all  are  hoary.  The  flowers  are  of  a  brownish-yellow 
colour,  hemispherical,  pedicelled,  nodding,  and  in  erect  racemes.  The  florets  of 
the  disk  are  numerous,  those  of  the  ray  few.  The  plant  is  a  native  of  Europe, 
where  it  is  also  cultivated.  It  is  among  our  garden  herbs,  and  has  been  natural- 
ized in  the  mountainous  districts  of  New  England.  The  leaves  and  flowering 
summits  are  employed ;  the  larger  parts  of  the  stalk  being  rejected.  They  should 
be  gathered  in  July  or  August,  when  the  plant  is  in  flower.  The/preserve  their 
peculiar  sensible  properties  long  when  dried. 

Wormwood  has  a  strong  odour,  and  an  intensely  bitter,  nauseous  taste,  which 
it  imparts  to  water  and  alcohol.  It  yields  by  distillation  a  volatile  oil  {oleum 
absinthii),  usually  dark-green,  sometimes  yellow  or  brownish,  having  a  strong 
odour  of  the  plant,  an  acrid  peculiar  taste,  and  the  sp.  gr.  0-972.  It  is  sometimes 
adulterated  with  alcohol,  oil  of  turpentine,  &c.,  which  lessen  its'specific  gravity. 
The  dried  herb  yields  much  more  than  the  fresh.  (Zeller.)  The  other  constitu- 
ents, according  to  Braconnot,  are"  a  very  bitter,  and  an  almost  insipid  azotized 
matter,  an  excessively  bitter  resinous  substance,  chlorophyll,  albumen,  starch, 
saline  matters,  and  lignin.  The  cold  infusion  becomes  olive-green  and  turbid  on 
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tho  addition  of  sesquicliloride  of  iron,  indicating  the  probable  existence  of  a 
little  tannic  acid.  (Fercii^a.)  Among  the  salts,  IJraconnot  found  one  consisting 
of  potassa,  and  an  acid  which  he  supposed  to  be  peculiar,  and  denominated 
absinthic  acid,  but  which  is  said  to  be  identical  with  the  succinic.  This  acid 
may  be  recognised  among  tho  products  of  the  dry  distillation  of  wormwood. 
The  substance  formerly  called  salt  of  wormwood  (sal  absinthii)  was  impure 
carbonate  of  potassa,  obtained  by  lixiviating  the  ashes  of  the  plant.  By  precip- 
itating an  infusion  of  wormwood  with  acetate  of  lead,  separating  the  excess 
of  lead  by  sulphuretted  hydrogen,  evaporating  the  liquor  to  dryness,  digesting 
the  residue  in  a  mixture  of  alcohol  and  ether,  and  submitting  the  resulting  tinc- 
ture to  slow  evaporation,  Caventou  obtained  a  very  bitter,  imperfectly  crystal- 
line substance,  which  he  considered  as  the  active  principle,  and  which  has  been 
named  ahsinthin.  Dr.  E.  Luck  has  procured  pure  absinthin  by  a  process  which 
may  be  seen  in  the  Am.  Journ.  of  Pharm,  (xxiii.  358). 

Medical  Properties  and  Uses.  Wormwood  was  known  to  the  ancients.  It  is 
highly  tonic ;  and  its  active  principles  probably  enter  the  circulation,  as  it  is 
said  to  render  the  flesh  and  milk  of  animals  fed  with  it  bitter.  It  formerly  en- 
joyed great  reputation  in  numerous  complaints,  attended  with  a  debilitated  con- 
dition of  the  digestive  organs,  or  of  the  system  generally.  Before  the  introduc- 
tion of  Peruvian  bark,  it  was  much  used  in  the  treatment  of  interraittents.  It 
has  also  been  supposed  to  posssess  anthelmintic  virtues.  At  present,  however, 
it  is  little  used  in  regular  practice  on  this  side  of  the  Atlantic.  A  narcotic  prop- 
erty has  been  ascribed  to  it  by  some  writers,  in  consequence  of  its  tendency  to 
occasion  headache,  and,  when  long  continued,  to  produce  disorder  of  the  nervous 
system.  This  property  is  supposed  to  depend  on  the  volatile  oil,  and,  therefore, 
to  be  less  obvious  in  the  decoction  than  in  the  powder  or  infusion.  A  case  is 
recorded  in  the  Lancet  (Dec.  6, 18G2,  p.  619)  in  which  half  an  ounce  of  the  oil, 
swallowed  by  a  male  adult,  produced  insensibility,  convulsions,  foaming  at  the 
mouth,  and  a  tendency  to  vomit ;  though  the  patient  recovered  under  the  use  of 
emetics,  with  stimulants  and  demulcents.  In  large  doses,  wormwood  irritates 
the  stomach,  and  excites  the  circulation.  The  herb  is  sometimes  applied  extern- 
ally, by  way  of  fomentation,  as  an  antiseptic  and  discutient.  The  dose  in  sub- 
stance is  from  one  to  two  scruples ;  of  the  infusion,  made  by  macerating  an 
ounce  in  a  pint  of  boiling  water,  from  one  to  two  fluidounces.*  W. 

*  Oil  of  Wormwood.  The  possession  of  narcotic  properties  by  this  volatile  oil  referred 
to  in  the  text,  has  been  confirmed  by  experiments  on  the  lower  animals.  Among  its 
eliects,  one  of  the  most  striking  and  characteristic  are  epileptiform  convulsions,  which 
seem  to  occur  uniformly  from  a  certain  dose.  Kecovery  after  the  convulsions  often  takes 
place  ;  but  large  doses  are  capable  of  producing  fatal  eft'ects.  M.  Marce,  in  a  commu- 
nication to  the  Academy  of  Sciences,  in  Paris,  a.d.  1864,  states,  as  the  result  of  experi- 
ments on  dogs  and  rabbits,  that  two  or  three  granames  (30  or  45grs.)  given  by  the  stom- 
ach, produce  trembling,  stupor,  hebetude,  insensibility,  and  all  the  appearances  of  ex- 
treme terror;  th^^from  three  to  eight  grammes  induce  epileptiform  convulsions,  with 
involuntary  evacuations,  foaming  at  the  mouth,  and  stertorous  breathing;  but  that 
these  symptoms  are  transient,  and  do  not  cause  death.  (Bulletin  Ocn.  Therap.,  Mai  15, 
1864.)  Similar  experiments  were  afterwards  made  by  M.  Magnan,  with  similar  results, 
except  that  in  the  case  of  guinea-pigs,  death  followed  convulsions  from  a  dose  of  two 
grammes  of  the  oil  with  three  grammes  of  alcohol.  [L' Union  Med.,  Aout  4  et  9,  1864.^ 
l>r.  R.  Amory,  of  Boston,  subsequently  repeated  these  experiments  on  guinea-pigs  anw 
rabbits  with  confirmatory  results.  Dr.  Amory,  on  post-mortem  examination,  found  no 
apparent  lesion  except  slight  cerebral  congestion.  (Boston  Med.  and  Surg.  Journ.,  March 
12,  1868,  p.  83.) 

Absinthe.  Under  this  name,  a  liqueur  is  much  used  in  France,  consisting  essentially  of 
alcohol  mixed  with  volatile  oil  of  wormwood,  and  some  other  less  active  ingredients, 
especially  oil  of  anise.  It  has  for  some  time  been  noticed  that  the  eftects  of  this  liqueur 
diftor  essentially  from  those  of  pure  alcoholic  drinks,  constituting  a  series  of  symptoms, 
which  have  been  designated  by  the  name  of  absinihism.  From  a  case  recorded  by  M. 
Magnan,  in  which  the  patient,  having  habituated  himself  to  the  use  of  brandy,  and 
afterwards  substituted  absinthe,  gave  an  opportunity  of  comparing  the  eflects  of  the  two 
kinds  of  drink,  it  appears  that  the  characteristic  symptoms  of  the  latter,  taken  in  excess, 
are  restlessness  at  night  with  disturbing  dreams,  nausea  and  vomiting  in  the  morning, 
with  great  trembling  of  the  hands  and  tongue,  vertigo,  and  a  tendency  to  epileptiform 


6  Acacia,  part  i. 

ACACIA.  U.S. 
Gum  Arabic. 

The  concrete  juice  of  Acacia  vera  and  of  other  species  of  Acacia.   U.  S. 

Off.  Syn.  ACACIJE  GUMMI,  A  gummy  exudation  from  the  stems  of  one  or 
more  undetermined  species  of  Acacia.  Br. 

Gomme  Arabique,  Fr.;  Arabisches  Gummi,  Germ.;  Gomma  Arabica,  Hal.;  Goma  Ara- 
biga,  Span.;  Samagh  Arabee,  Arab. 

Acacia.  Sex.  Syst.  Polygamia  Moncecia.  —  Nat.  Ord.  Leguminosae.  Trib. 
Mimosese. 

This  genus  is  one  of  those  into  which  the  old  genus  Mimosa  of  Linnaeus  was 
divided  by  Willdenow.  The  name  Acacia  was  employed  by  the  ancient  Greeks 
to  designate  the  gum-tree  of  Egypt,  and  has  been  appropriately  applied  to  the 
new  genus  in  which  that  plant  is  included. 

Gen.  Gh.  Hermaphrodite.  Calyx  five-toothed.  Corolla  five-cleft,  or  formed 
of  five  petals.  Stamens  4-100.  Fistil  one.  Legume  bivalve.  Male.  Calyx 
five-toothed.  CoroZ?a  five-cleft,  or  formed  of  five  petals.  Stamens  A-100.  Willd. 

Several  species  of  Acacia  contribute  to  furnish  the  gum  arabic  of  the  shops. 
Among  the  most  important  are  A.  vera  and  A.  Arabica,  confounded  together 
by  Linnaeus  under  tlie  title  of  3Iimosa  Nilotica. 

Acacia  vera.  Willd.  Sp.  Plant,  iv.  1805 ;  Hayne,  Darstel.  und  Beschreib.  &c. 
X.  34.  This  is  a  tree  of  middling  size,  with  numerous  scattered  branches,  of 
which  the  younger  are  much  bent,  and  covered  with  a  reddish-brown  bark. 
The  leaves  are  alternate  and  bipinnate,  with  two  pairs  of  pinnae,  of  which  the 
lower  are  usually  furnished  with  ten  pairs  of  leaflets,  the  upper  with  eight.  The 
leaflets  are  very  small,  oblong-linear,  smooth,  and  supported  upon  very  short 
footstalks.  On  the  common  petiole  is  a  gland  between  each  pair  of  pinnae.  Both 
the  common  and  partial  petiole  are  smooth.  Two  sharp  spines,  from  a  quarter 
to  half  an  inch  long,  of  the  colour  of  the  smaller  branches,  and  joined  together 
at  their  base,  are  found  at  the  insertion  of  each  leaf  The  flowers  are  yellow, 
inodorous,  small,  and  collected  in  globular  heads,  supported  upon  slender  pedun- 
cles, which  rise  from  the  axils  of  the  leaves,  in  number  from  two  to  five  together. 
The  fruit  is  a  smooth,  flat,  two-valved  legume,  divided  by  contractions,  occur- 
ring at  regular  intervals,  into  several  roundish  portions,  each  containing  one 
seed.  This  species  flourishes  in  Upper  Egypt  and  Senegal,  and  is  probably 
scattered  over  the  whole  intervening  portions  of  Africa. 

A.  Arabica.  Willd.  Sp.  Plant,  iv.  1805;  Hayne,  Darstel.  und  Beschreib.  x. 
32 ;  Carson,  Illust.  of  Med.  Bot.  i.  31.  — Acacia  Nilotica,  Delille,  Illust.  Flor.  de 
VEgypte,  p.  79.  This  species,  though  often  little  more  than  a  shrub,  attains  in 
favourable  situations  the  size  of  a  considerable  tree,  being  sometimes  forty  feet 
high,  with  a  trunk  a  foot  or  more  in  diameter.  The  leaves  are  alternate  and 
doubly  pinnate,  having  from  four  to  six  pairs  of  pinnae,  each  of  which  is  fur- 
nished with  from  ten  to  twenty  pairs  of  minute,  smooth,  oblong-linear  leaflets. 
The  common  petiole  has  a  gland  between  the  lowest  pair  of  pinnae,  and  often 
also  between  the  uppermost  pair.  Both  the  common  and  partial  petioles,  as 
well  as  the  young  branches,  are  downy.  The  thorns  are  straight,  and  disposed 
as  in  the  former  species.  The  flowers  are  also  arranged  as  in  A.  vera,  and  the 
fruit  is  of  a  similar  shape.   A.  Arabica  is  perhaps  the  most  widely  difi"used  of 

convulsions,  in  which  the  patient  loses  consciousness,  falls,  bites  his  tongue,  foams  at  the 
mouth,  makes  facial  grimaces,  throws  about  his  limbs,  &c.,  but  from  which  he  usually 
recovers.  Experiments  made  with  alcohol  and  oil  of  wormwood,  separately,  on  the 
lower  animals,  have  demonstrated  that  these  latter  effects  are  ascribable  to  the  worm- 
wood; and  the  inference  is,  that  the  abuse  of  absinthe  is  more  dangerous  than  that  of 
alcoholic  drink  in  its  purer  forms.  From  the  fatal  effects  produced  by  the  oil  of  worm- 
wood, recorded  in  the  preceding  paragraph  and  in  the  text,  it  is  highly  probable  that 
absinthe  is  capable  of  producing  immediately  fatal  convulsions,  in  quantities  in  which 
ordinary  spirituous  drinks,  containing  a  similar  amount  of  alcohol,  nnight  be  taken 
with  present  impunity.  [Boston  Med.  and  Surg.  Journ.,  March  5,  1868,  p.  69.) — Note  to 
the  thirteenth  edition. 
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the  giun-bcarinjr  species.  It  grows  in  Upper  and  Lower  Efrypt,  Senegal,  and 
other  parts  of  Africa,  Hourishes  also  in  Arabia,  and  is  abundant  in  Hindostan, 
where  its  gum  is  used  for  food.  It  has  been  introduced  into  Algeria.  {Am. 
Journ.  of  1* harm.,  Sept.  18()5,  p.  337.) 

Besides  the  two  species  above  described,  the  following  afford  considerable 
quantities  of  gum : — A.  Karroo  of  the  Cape  of  Good  Hope,  formerly  considered 
by  some  as  identical  with  A.  vera;  A.  Senegal,  a  small  tree,  inhabiting  the  hot- 
test regions  of  Africa,  and  said  to  form  vast  forests  in  Senegambia;  A.  gummv- 
fera,  seen  by  IJroussonet  in  Morocco  near  Mogador ;  A.  Ehrenbcrgiana,  a  shrub 
six  or  eight  feet  high,  named  in  honour  of  the  German  traveller  Ehrenberg.who 
observed  it  in  the  deserts  of  Libya,  Nubia,  and  Dongola ;  A.  Segal,  growing  in 
the  same  region,  and  also  in  Upper  Egypt  and  Senegambia;  A.  Adaiisojiii,  of 
the  Flore  de  Scnegambie,  said  to  contribute  a  portion  of  the  Senegal  gum  ;  and 
A.  tortilis,  which  sometimes  attains  the  height  of  sixty  feet,  and  inhabits  Arabia 
Felix,  Nubia,  Dongola,  and  the  Libyan  desert.  It  is  highly  probable  that  gum 
is  obtained  from  other  species  not  hitherto  described,  growing  in  the  hot  lat- 
itudes of  Africa.  A.  decurrens  and  A.  fiorihunda  are  said  to  yield  it  in  New 
Holland.  Trees,  moreover,  not  belonging  to  the  genus,  afford  a  similar  product, 
especially  Feronia  elepharUum  of  Hindostan,  the  gum  of  which,  according  to 
Ainslie,  is  used  for  medical  purposes  in  Lower  India,  and  Algarobia  glandu- 
losa  of  New  Mexico,  supposed  to  be  the  source  of  the  mezquite  gum. 

The  gum-bearing  Acacias  are  all  thorny  or  prickly  trees  or  shrubs,  calculated 
by  nature  for  a  dry  and  sandy  soil,  and  flourishing  in  deserts  where  few  other 
trees  will  grow.  We  are  told  that  camels,  attached  to  the  caravans,  derive 
from  them  their  chief  sustenance  in  many  parts  of  those  desolate  regions  in 
which  Africa  abounds..  In  these  situations,  they  have  a  stunted  growth,  and 
present  a  bare,  withered,  and  uninviting  aspect;  but  in  favourable  situations, 
as  on  the  banks  of  rivers,  they  are  often  luxuriant  and  beautiful. 

Their  bark  and  unripe  fruit  contain  tannic  and  gallic  acids,  and  are  some- 
times used  in  tanning.  An  extract  was  formerly  obtained  from  the  immature 
pods  of  ^.  Arabica  and  A.  vera,  by  expression  and  inspissation.  It  was  known 
to  the  ancients  by  the  name  of  acacise  verse  succus,  and  was  highly  praised  by 
some  of  the  Greek  medical  writers ;  but  is  at  present  little  u.sed.  It  is  a  solid, 
heavy,  shining,  reddish-brown  substance,  of  a  sweetish,  acidulous,  styptic  taste, 
and  soluble  in  water.  Its  virtues  are  probably  those  of  a  mild  astringent.  On 
the  continent  of  Europe,  a  preparation  is  said  to  be  substituted  for  it  called 
acacia  7iost7'as,  obtained  by  expression  and  inspissation  from  the  unripe  fruit  of 
Frunus  spinoaa,  or  the  wild  plum-tree. 

The  gum  of  the  Acacias  exudes  spontaneously  from  the  bark,  and  hardens 
on  exposure ;  but  incisions  are  sometimes  made  in  order  to  facilitate  the  exuda- 
tion. This  is  supposed  to  be  favoured  by  dj^ease;  and  it  is  stated  by  Jackson 
that,  in  Morocco,  the  greatest  product  is  obtained  in  the  driest  and  hottest 
weather,  and  from  the  most  sickly  trees.  An  elevated  temperature  appears  to 
be  essential ;  for  in  cooler  climates,  though  the  tree  may  flourish,  it  yields  no 
gam.  According  to  Ehrenberg,  the  varieties  in  the  characters  of  the  gum  do 
not  depend  upon  difference  in  the  species  of  the  plant.  Thus,  from  the  same 
tree,  it  will  exude  frothy  or  thick,  and  clear  or  dark-coloured,  and  will  assume, 
upon  hardening,  different  shapes  and  sizes;  so  that  the  pieces,  when  collected, 
require  to  be  assorted  before  being  delivered  into  commerce. 

Commercial  History  and  Varieties.  The  most  common  varieties  of  this  drug 
are  the  Turkey,  the  Barbary,  the  Senegal,  and  the  India  gum;  to  which  may 
be  added  the  Cape  and  the  Australian  gum,. 

1.  Turkey  Gum.  Gum  arable  was  formerly  procured,  chiefly  if  not  exclu- 
sively, from  Egypt  and  the  neighbouring  countries;  and  much  is  still  obtained 
from  the  same  sources.  It  is  collected  in  Upper  Egypt,  Nubia,  Kordofan,  and 
Darfur,  whence  it  is  taken  down  the  Nile  to  Alexandria,  We  obtain  it  in  this 
country  through  Smyrna,  Trieste,  Marseilles,  or  some  other  entrepot  of  the 
Mediterranean  commerce.    Two  varieties  have  long  been  noticed,  one  more  or 
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less  coloured,  the  other  white,  which  were  formerly  distinguished  by  the  titles 
of  gum  gedda  and  gum  turic,  derived  from  the  ports  of  the  Red  Sea,  Jidda 
and  Tor,  from  which  the  varieties  were  erroneously  supposed  to  be  respect- 
ively exported.*  The  gum  from  Egypt  is  commonly  called  Turkey  gum,  and 
is  the  kind  with  which  apothecaries  are  usually  supplied.  Though  interspersed 
with  roundish  pieces  of  various  sizes,  it  consists  chiefly  of  small,  irregular 
fragments,  commonly  whitish,  or  slightly  tinged  with  yellow  or  reddish-yel- 
low. It  is,  on  the  whole,  lighter  coloured,  more  brittle,  more  readily  soluble, 
and  freer  from  impurities  than  the  other  commercial  varieties,  and  contains 
much  of  that  form  of  gum  arable  which  is  characterized  by  innumerable  minute 
fissures  pervading  its  substance,  and  impairing  its  transparency. 

2.  Barbary  Gum.  Much  gum  arable  is  obtained  from  Barbary;  and  Mo- 
gador,  a  port  of  Morocco,  is  the  chief  entrepot  of  the  trade.  It  is  probably 
derived,  in  part  at  least,  from  Acacia  gummifera.  According  to  Jackson,  the 
natives  call  the  tree  which  affords  it  attaleh.  They  gather  it  in  July  and  August, 
when  the  weather  is  hot  and  very  dry.  Two  kinds  are  brought  to  Mogador, 
one  from  the  neighbouring  provinces,  the  other  by  caravans  from  Timbuctoo. 
This  may  account  for  the  fact,  that  Barbary  gum  In  part  resembles  the  Turkey, 
in  part  the  Senegal.  When  first  deposited  in  the  warehouses,  It  has  a  faint 
smell,  and  makes  a  crackling  noise,  occasioned  by  the  rupture  of  the  small 
masses  as  they  become  more  dry.  Barbary  gum  is  exported  in  casks,  and 
reaches  the  United  States  through  English  commerce. 

3.  Senegal  Gum.  This  variety  was  introduced  into  Europe  by  the  Dutch. 
The  French  afterwards  planted  a  colony  on  the  western  coast  of  Africa,  and 
took  possession  of  the  trade;  but,  since  the  last  great  European  war,  it  has 
been  largely  shared  by  the  English.  St.  Louis,  at  the  mouth  of  the  Senegal, 
and  Portendic,  considerably  further  north,  are  the  ports  in  which  the  commerce 
in  gum  chiefly  centres.  Immense  forests  of  Acacia  exist  in  the  Interior.  These 
are  composed  chiefly  of  two  trees,  called  by  the  natives  vereck  or  nereck,  and 
nebuel  or  nebued ;  the  former  yielding  a  white  gum,  the  latter  a  red.  These 
are  probably  distinct  species;  the  vereck  being,  according  to  M.  Rain,  A.  vera, 
and  the  nebuel,  A.  Senegal.  According  to  Adansou,  there  are  several  other 
gum-bearing  species  in  the  neighbourhood.  The  juice  begins  to  exude  in  No- 
vember. The  dry  winds,  which  prevail  after  the  rainy  season,  cause  the  bark 
to  crack;  the  juice  flows  out,  and  hardens  in  masses,  which  are  often  as  large 
as  a  pigeon's  egg,  and  sometimes  as  that'  of  the  ostrich.  At  this  period,  the 
Moors  and  negroes  proceed  to  the  forests  in  caravans,  collect  the  gum  in  leather 
sacks,  and  convey  it  to  the  coast.  Senegal  gum  is  imported  into  the  United 
States  chiefly  from  Bordeaux.  It  Is  usually  in  roundish  or  oval  unbroken  pieces, 
of  various  sizes,  sometimes  whitish,  but  generally  yellowish,  reddish,  or  brown- 
ish-red, larger  than  those  of  Turkey  gum,  less  brittle  and  pulverlzable,  and 
breaking  with  a  more  conchoidal  fracture,  f 

*  Bayard  Taylor  states  that  Turkey  gum  is  obtained  almost  entirely  from  Kordofan, 
where  30,000  cwt.  are  annually  gathered.   {Journey  to  Central  Africa,  N.  Y.  1854,  p.  887.) 

t  An  interesting  account  is  given  by  M.  J.  Leon  Soubeiran  of  the  varieties  of  gum  sold 
under  the  name  of  Senegal.  The  following  is  an  abstract  from  his  paper,  published  in 
the  Journ.  de  Pharm.  et  de  Chim.  ( Juillet,  1856,  p.  53). 

Hard  gum  Gala.m  [gomme  dure  de  Galam)  is  the  name  given  to  the  product  of  the  two 
species  mentioned  in  the  text.  That  of  ^.  vereck  is  white,  wrinkled,  and  dull  externally, 
of  a  vitreous  fracture,  sometimes  vermicular  or  tortuous,  but  in  general  roundish  or  ovixl, 
two  inches  in  diameter,  of  a  sweetish  slightly  acidulous  taste,  and  wholly  soluble  in 
water,  with  which  it  forms  a  mucilage  much  clearer  and  less  consistent  than  that  of  Turkey 
gum,  and  reddening  the  tincture  of  litmus.  The  product  of  ^.  nehued  ditlers  only  in  being 
more  frequently  of  a  reddish  colour,  almost  always  in  roundish  lumps  from  six  lines  to  an 
inch  in  diameter,  transparent,  of  a  slightly  bitter  taste,  and  yielding  a  mucilage  thicker 
than  that  of  Turkey  gum,  and  but  very  sfightly  reddening  the  tincture  of  litmus. 

Mixed  with  the  Galam  gum  are  two  other  varieties,  named  Bondou  gum  and  GonaVie 
gum;  the  former  closely  resembling  the  Galam  gum,  but  diftering  by  its  decidedly  bitter 
taste,  which  renders  it  unfit  for  medical  use ;  the  latter  derived  from  A.  Adansonii,  redder 
than  the  red  Galam  gum,  drying  readily  and  becoming  vitreous  like  the  better  varieties, 
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4.  India  Gum.  Large  quantities  of  gum  linve  been  imported  from  India, 
derived  from  A.  Arabiva,  and  probably  other  species  of  Acacia.  Most  of  it  is 
taken  to  Bombay  in  Arab  vessels  from  Cape  Gardafui  and  Berbera  on  the  north- 
eastern coast  of  Africa,  where  it  is  collected,  or  from  the  ports  of  the  Red  Sea, 
It  is  in  pieces  of  various  size,  colour,  and  quality,  some  rcsembliug  the  broken 
fragments  of  Turkey  gum,  though  much  less  chinky;  others  largo,  roundish, 
and  tenacious,  like  the  Senegal.  It  is  usually  much  contaminated,  containing, 
besides  genuine  gum  arabic,  portions  of  a  diCFerent  product,  having  the  char- 
acteristic properties  of  Bas^sora  gum.  This  is  distinguished  by  its  insolubility 
in  water,  with  which,  however,  it  unites,  swelling  up,  and  forming  a  soft  viscid 
mass.  It  owes  its  properties  to  the  presence  -of  haasorin.  Besides  this  im- 
purity in  the  India  gum,  there  are  often  others  more  readily  detected.  Among 
these,  we  have  observed  a  yellowish-white  resinous  substance,  which  has  the 
sensible  properties  of  the  turpentines.  If  care  be  used  in  assorting  this  com- 
mercial variety,  it  may  be  employed  for  all  the  purposes  of  good  gum  arabic. 
India  gum  is  brought  to  this  country,  partly  from  Calcutta  or  Bombay,  and 
partly  by  way  of  England.  It  usually  comes  in  large  cases.  We  have  seen  a 
parcel  said  to  have  come  directly  from  the  Red  Sea,  enclosed  in  large  sacks 
made  of  a  kind  of  matting,  and  bearing  a  close  resemblance  to  the  gum  from 
Calcutta,  except  that  it  was  more  impure,  and  contained  numerous  large,  irre- 
gular, very  brittle  masses,  not  much  less  than  the  fist  in  size.* 

5.  Cape  Gum.  Pereira  mentions  that  gum  is  imported  into  Great  Britain 
from  the  Cape  of  Good  Hope,  where  it  is  collected  probably  from  Acacia  Kar- 
roo, which  grows  abundantly  on  the  banks  of  the  Gariep,  and  in  other  parts. 
Dr.  Pappe,  of  Cape  Town,  refers  it  to  Acacia  horrida  of  Willdenow.  (Flor. 
Capens.  8.)  It  is  of  a  pale-yellow  colour,  in  tears  or  fragments,  and  is  con- 
sidered an  inferior  variety.  According  to  Mr.  Simmons,  the  importation  has 
nearly  ceased;  this  gum  having  been  superseded  by  the  artificial  product  called 
British  gum  or  dextrin.  (See  Am.  Journ.  of  Pharm.,  xxix.  75.) 

6.  Australian  Gum.  Considerable  quantities  of  gum  have  been  imported 
into  England  from  South  Australia.  It  is  in  pieces  elongated  or  globular,  rough 
and  even  wrinkled  upon  the  surface,  and  of  a  violaceous  tint,  which  distinguishes 

but  unfortunately  so  bitter  as  much  to  lessen  the  value  of  the  gum  with  which  it  may  be 
mixed,  and  from  which  it  is  not  easy  to  distinguish  it. 

Brittle  gum.,  Salabreda,  or  Saxira-belda,  is  supposed  to  be  obtained  from  A.  albida  of  the 
Flora  of  Senegambia,  which  is  much  smaller  than  A.  vei'eck,  and  characterized  by  its  white 
bark.  The  gum  is  usually  in  small,  irregular  pieces  like  coarse  salt,  probably  the  fragments 
of  larger  lumps,  but  sometimes  in  vermicular  pieces  abou^s  thick  as  a  goose-quill,  and 
of  variable  length.  It  is  dull  and  often  wrinkled  externally,  of  a  vitreous  fracture,  and 
of  ditferent  tints  of  colour,  white,  green,  yellow,  or  orange.  It  is  always  somewhat  bit- 
ter. Very  easily  soluble  in  its  weight  of  water,  it  affords  a  mucilage  of  little  consistence, 
which  has  but  a  slight  effect  on  the  tincture  of  litmus.  "When  the  solution  is  evaporated 
to  the  consistence  of  a  paste,  it  absorbs  moisture  so  as  to  become  viscid ;  and  this  prop- 
erty detracts  much  from  its  value.  It  is  much  less  esteemed  than  the  Galam  gum.  {^Note 
to  the  eleventh  edition. ) 

*  In  the  Journ.  de  Pharm.  et  de  Chim.  (Oct.  1867,  p.  270),  a  variety  of  India  gum,  im- 
ported into  France,  by  waj'  of  London,  in  boxes  containing  about  400  pounds,  is  de- 
scribed as  follows.  It  is  a  mixture  of  tears  of  various  tints  with  impurities.  In  assorting 
it  for  use, .the  lightest  coloured  tears  are  selected.  These  are  less  perfectly  transparent 
than  gum  arabic,  less  fissured  on  the  surface,  which  is  brilliant  and  often  mammillated, 
and  are  also  much  less  friable.  But  the  most  important  distuictive  character  of  th^ 
gum  consists  in  its  relations  to  water.  If  agitated  with  twice  or  thrice  its  weight  of  cold 
water,  instead  of  forming,  like  ordinary  gum  arabic,  a  homogeneous,  slightly  mucilag- 
inous solution,  it  forms  a  thick,  transparent,  very  tenacious  magma,  which  cannot  be 
diluted  with  a  larger  quantity  of  water,  but  may,  after  a  long  time,  be  coarsely  divided, 
still,  however,  retaining  its  viscid,  ropy  aspect,  which  never  entirely  disappears,  what- 
ever may  be  the  quantity  of  water  added.  It  imparts  to  syrup  a  very  thick  and  very 
viscid  consistence.  It  is  important  that  the  apothecary  should  be  able  to  distinguish  it, 
as  it  is  unfit  for  ordinary  pharmaceutic  use,  being  employed  exclusively  by  the  manu- 
facturer in  the  preparation  of  cloths.  All  that  is  necessary  is  to  add  a  few  pieces  to  twice 
their  weight  of  cold  water,  and  allow  the  mixture  to  stand.  After  some  nours,  the  pe- 
culiar, very  viscid  mucilage  above  described  is  developed,  betraying  the  character  of 
the  gum.   {^Note  to  the  thirteenth  edition.) 
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it  from  other  varieties.    It  is  not  entirely  soluble  in  water,  to  which  it  imparts 
less  viscidity  than  ordinary  gum  arable* 

General  Properties.  Gum  arabic  is  in  roundish  or  amorphous  pieces,  or 
irregular  fragments  of  various  size,  more  or  less  transparent,  hard,  brittle, 
pulverizable,  and  breaking  with  a  shining  fracture.  It  is  usually  white,  or 
yellowish-white  ;  but  frequently  presents  different  shades  of  red,  and  is  some- 
times of  a  deep-orange  or  brownish  colour.  It  is  bleached  by  exposure  to  the 
sun.  In  powder  it  is  always  white.  It  is  inodorous,  has  a  feeble,  slightly 
sweetish  taste,  and  when  pure  dissolves  wholly  in  the  mouth.  The  sp.  gr. 
varies  from  1-31  to  1-48.  Gum  arabic  consists  essentially  of  a  peculiar  proxi- 
mate principle  usually  called  gum,  but  for  which  the  name  of  arabin  has  been 
adopted.  In  describing  its  chemical  relations,  therefore,  we  describe  those  of 
the  principle  alluded  to.  Water,  either  cold  or  hot,  dissolves  it,  and  forms  a 
viscid  solution  called  mucilage,  Avhich,  when  evaporated,  yields  the  gum  un- 
changed. (See  Mucilago  Acacise.)  It  is  insoluble  in  alcohol,  ether,  and  thje 
oils;  and  alcohol  precipitates  it  from  its  aqueous  solution.  Diluted  acids  dis- 
solve it,  but  not  more  freely  than  water.  The  concentrated  acids  decompose  it. 
Triturated  with  sulphuric  acid  at  ordinary  temperatures,  it  is  converted  into  a 
product  similar  to  the  gummy  substance  resulting  from  the  action  of  the  same 
acid  on  linen  rags  and  sawdust.  Heated  with  concentrated  sulphuric  acid,  it  is 
decomposed  with  the  evolution  of  carbon.  The  diluted  acid,  when  boiled  with  it, 
gives  rise  to  the  formation  of  a  saccharine  substance.  Strong  nitric  acid  con- 
verts it  into  mucic  acid,  and  at  the  same  time  produces  oxalic  and  malic  acids. 
It  combines  with  several  salifiable  bases.  With  the  alkalies  and  earths  it  forms 
soluble  compounds.  By  the  subacetate  of  lead  it  is  precipitated  from  its  solu- 
tion, in  the  form  of  a  white  insoluble  compound  of  gum  and  protoxide  of  le,ad ; 
and  a  delicate  test  of  its  presence  in  any  liquid  is  thus  afforded.  It  enters  into 
combination  with  several  salts.  A  solution  of  borax  coagulates  it.  When 
added  to  a  solution  of  silicate  of  potassa,  it  precipitates  a  compound  of  gum, 
potassa,  and  silica;  while  a  compound  of  gum  and  potassa  remains  dissolved. 
Its  solution  yields  a  precipitate  with  nitrate  of  mercury,  and  forms  a  brown, 
serai-transparent  jelly  with  a  strong  solution  of  sesquichloride  of  iron.    In  solu- 

*  Much  confusion  has  existed  in  the  use  of  the  word  gum,  which  has  been  employed  to 
express  various  concrete  vegetable  juices,  and,, at  the  same  time,  a  peculiar  proximate 
principle  of  plants.  It  is  now  proposed  to  restrict  the  term  to  the  former  of  these  appli- 
cations, and  to  designate  the  principle  alluded  to  by  the  name  of  arabin.  The  subject  of 
the  gums  was  investigated  by  M.  Guerin,  who  repeated  and  corrected  the  experiments 
of  former  chemists,  and  threw  new  light  upon  the  nature  of  these  substances.  Several 
of  the  facts  mentioned  in  the  text  were  derived  from  his  memoir,  published  in  the  Ann. 
de  Chim.  et  de  Fhys.  (t.  xlix.  p.  248).  M.  Guerin  considers  as  characteristic  of  gums,  the 
property  of  affording  mucic  acid,  when  acted  on  by  nitric  acid.  Ho  recognises  in  the  dif- 
ferent gums  three  distinct  proximate  principles;  namely,  1.  arabin,  or  the  pure  gum  of 
chemical  writers,  which  is  the  essential  constituent  of  gum  arabic;  2.  bassorin,  which 
enters  largely  into  the  composition  of  Bassora  gum  and  tragacanth ;  and  3.  cerasin,  which 
constitutes  the  portion  of  cherry  gum  insoluble  in  cold  water.  Of  arabin  suiiicient  is  said 
in  the  text.  Bassorin  will  be  treated  of  under  the  head  of  Bassora  gum.  (See  Pm-t  Third. ) 
Of  cerasin  it  may  be  proper  to  say  a  few  words  in  this  place.  The  gums  which  exude 
from  the  cherry,  apricot,  peach,  and  plum  trees,  and  which  the  French  call  gonime  du 
pays,  appear  to  be  identical  in  composition,  consisting  of  a  portion  soluble  in  cold  water, 
which  is  arabin,  and  a  portion  insoluble,  which  was  formerly  thought  to  be  bassorin,  but 
has  been  proved  by  M.  Guerin  to  be  different,  and  is  appropriately  denominated  cerasin. 
This  principle  is  colourless,  semi-transparent,  tasteless,  inodorous,  uncrystallizable,  in- 
soluble in  alcohol,  insoluble  in  cold  water  in  which  it  softens  and  swells  a  little,  and 
convertible  by  the  action  of  boiling  water  into  arabin,  with  which  it  appears  to  be  iso- 
meric. In  this  last  property  it  differs  from  bassorin,  which  is  not  changed  by  boiling 
water.  M.  Guerin  suggests  that  the  heat  of  the  climate,  in  tropical  countries,  produces 
the  same  effect  upon  the  exuded  gums  as  artificial  heat  in  colder  regions,  and  that  con- 
sequently the  acacia  gum  consists  chiefly  of  arabin.   [Note  to  the  third  edition.') 

JFrom  the  observations  of  Dr.  Kiitzing,  it  would  appear  that  the  spontaneously  exuded 
gum  of  the  plum,  cherry,  &c.,  is  sometimes  at  least  the  product  of  a  diseased  cell-action, 
and  contains  remains  of  the  cells,  probably  analogous  to  the  epithelial  constituent  of  ani- 
mal mucus.   (See  Am.  Journ.  of  Pharm.,  xxv.  39.) — Note  to  the  tenth  edition. 
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tion  it  unites  with  sugar;  and  the  liciuid,  when  evaporated,  yields  a  transparent, 
solid  substance,  insusceptible  of  crystallization.* 

Gum  arabic  undergoes  no  change  by  time,  when  kept  in  a  dry  place.  Its 
aqueous  solution,  if  strong,  remains  for  a  considerable  time  unaltered,  but  ulti- 
mately becomes  sour,  from  the  production  of  acetic  acid.  The  tendency  to  be- 
come sour  is  increased  by  employing  hot  water  to  dissolve  it.  Mixed  with  chalk 
and  cheese,  at  ordinary  temperatures,  it  undergoes  a  fermentation,  resulting  in 
the  production  of  alcohol,  without  an  antecedent  formation  of  sugar.  {Journ. 
de  Pharm.  et  de  Chim.,  3e  ser.,  xxxii.  261.)  Between  300°  and  400°,  the  gum 
softens,  and  may  be  drawn  into  threads.  At  a  red  heat  it  is  decomposed,  yield- 
ing, among  other  substances,  a  minute  proportion  of  ammonia.  When  burnt,  it 
leaves  about  3  per  cent,  of  ashes,  consisting,  according  to  Guerin,  of  carbonates 
of  potassa  and  lime,  a  little  phosphate  of  lime,  chloride  of  potassium,  oxide  of 
iron,  alumina,  magnesia,  and  silica.  The  lime  is  now  supposed  to  exist  in  the 
gum  combined  with  guramic  or  arabic  acid,  and  this  compound  constitutes 
pure  gum  or  arabin.  In  consequence  of  the  presence  of  lime,  oxalate  of  am- 
monia occasions  a  precipitate  with  the  solution.  Besides  pure  gum,  gum  arabic 
contains  a  very  small  proportion  of  an  azotizcd  body,  which  is  thought  to 
occasion  a  slight  opalescence  in  its  solution,  several  saline  substances,  and 
16  to  17  per  cent,  of  uncombined  water.  (Guerin.)  Pure  gum  (or  more  prop- 
erly gummic  acid)  maybe  obtained  by  treating  the  compound  of  gum  and  prot- 
oxide of  lead  with  sulphuretted  hydrogen.  Its  ultimate  constituents  are  carbon, 
hydrogen,  and  oxygen ;  its  generally  admitted  formula  being  Cj^H^Oj,. 

The  properties  above  enumerated  belong  to  gum  arabic  generally.     There 

*  Arabin  or  Pure  Qum.  Ouvtntie  Acid.  Arabic  Acid.  At  the  time  of  the  publication  of 
the  eleventh  edition  of  this  work,  experiments  by  Lowenthal,  reported  by  Neubauer,  had 
led  to  the  supposition  that  arabin  or  pure  gum,  instead  of  being  a  distinct  proximate  prin- 
ciple, was  really  complex,  consisting  of  an  insoluble  acid  united  with  a  small  proportion 
of  lime  or  other  base,  forming  a  soluble  compound.  Since  that  period,  the  subject  of  the 
gums  generally,  and  of  gum  arabic  in  particular,  has  received  a  new  and  interesting  de- 
velopment through  the  researches  of  M.  Fremy.  The  following  are  the  conclusions  to 
which  these  researches  have  led. 

1.  Pure  gum  or  arabin  consists  of  a  substance  soluble  in  water,  having  acid  properties, 
and  hence  called  gummic  acid  (arabic  acid,  Gmelin,  Handbook,  xv.  19.3),  combined  with 
about  3  per  cent,  of  lime,  forming  a  soluble  salt.  In  other  words,  the  arabin  of  Guerin 
is  gummate  of  lime.  Gummic  acid  may  be  obtained  in  a  soluble  state  by  decomposing 
gum  arabic  by  means  of  oxalic  acid,  which  separates  the  lime  without  modifying  the 
condition  of  the  acid. 

2.  Under  the  influence  of  concentrated  sulphuric  acid,  applied  in  a  peculiar  manner, 
or  of  a  heat  of  about  300°  F.  maintained  for  several  hours,  gummic  acid  undergoes  a 
molecular  change,  by  which  it  is  converted  into  an  isomeric  substance,  also  feebly  acid, 
which  M.  Fremy  calls  metagummic  acid,  and  of  which  the  distinctive  property  is  that  it 
swells  up  with  water  without  dissolving,  acting  in  this  respect  like  cerasin  and  bassorin. 

3.  When  this  insoluble  metagummic  acid  is  exposed  to  the  action  of  boiling  water 
alone,  it  undergoes  no  change;  but,  if  small  quantities  of  a  base,  such  as  potassa,  soda, 
ammonia,  baryta,  or  lime  are  added,  it  is  immediately  dissolved,  having  been  recon- 
verted, under  the  influence  of  these  bases,  into  gummic  acid,  which  forms  soluble  salts 
with  them;  and  the  salt  thus  formed  has  all  the  characters  of  gum  arabic. 

4.  Gum  arabic  itself,  as  ascertained  by  M.  Gelis,  tondergoes  the  same  change  under  the 
operation  of  a  high  temperature ;  being  converted  from  a  gummate  into  a  metagummate 
of  lime,  which  swells  up  in  cold  water  without  dissolving,  but  by  boiling  water  is  ren- 
dered again  soluble,  being  reconverted  into  gummate  of  lime. 

6.  According  to  M.  Fremy,  cerasin  is  nothing  more  than  metaguTnmate  of  lime,  being, 
as  is  well  known,  changed  by  boiling  with  water  into  arabin,  in  other  words,  gummate 
of  lime,  or  gum  arabic. 

6.  Hence,  M.  Fremy  supposes  that,  in  plants,  metagummic  acid  is  first  formed,  which 
in  the  progress  of  vegetation  is  more  or  less  completely  changed  into  gummic  acid,  thus 
giving  rise  to  different  varieties  of  gum,  distinguished  by  the  greater  or  less  proportion 
of  the  soluble  to  the  insoluble  ingredients. 

7.  JJassorin,  however,  when  boiled  with  water  and  an  alkali,  though  rendered  soluble, 
is  not,  like  cerasin,  converted  into  gum  arabic  or  arabin;  the  soluble  gum  which  results 
being  precipitated  from  its  aqueous  solution  by  neutral  acetate  of  lead,  which  is  not  the 
case  with  gum  arabic.  {Jown.  de  Phai'm.  et  de  Chim.,  Fev.  1860,  p.  81.) — Note  to  the 
twelfth  edition. 
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are,  however,  pharmaceutic  varieties  with  differences  which  deserve  notice. 
1.  Gu7n  that  is  transparent  and  readily  soluble.  This  constitutes  by  far  the 
greater  portion  of  the  commercial  varieties  distinguished  by  the  names  of  Tur- 
key and  Senegal  gum.  It  is  characterized  by  its  transparency,  ready  solubility, 
*and  the  comparatively  slight  degree  of  thickness  and  viscidity  of  its  solution. 
Under  this  head  may  be  included  the  gomme  blanche  fendillee  of  Guibourt.  It 
is  distinguished  by  the  whiteness  and  deficient  transparency  of  the  pieces,  at- 
tributable to  the  minute  cracks  or  fissures  with  which  they  abound,  and  which 
render  them  very  brittle  and  easily  pulverizable.  This  peculiar  structure  is 
generally  ascribed  to  the  influence  of  solar  heat  and  light;  but  is  conjectured  by 
Hayne  to  arise  from  the  exudation  of  the  juice  in  the  frothy  state  noticed  by 
Ehrenberg.  Though  the  unbroken  pieces  are  somewhat  opaque,  each  minute 
fragment  is  perfectly  transparent  and  homogeneous.  This  variety,  in  conse- 
quence of  its  prompt  and  entire  solubility,  is  usually  preferred  for  medical  use, 
and  for  most  purposes  in  pharmacy.  2.  Gum  less  transparent  and  less  soluble. 
Guibourt  has  proposed  for  portions  of  this  gum  the  name  of  gomme  j)elliculee, 
from  the  circumstance  that  the  masses  are  always  apparently  covered,  on  some 
part  of  their  surface,  by  a  yellowish  opaque  pellicle.  Other  portions  of  it  have 
a  mammillary  appearance  on  the  surface.  It  is  less  transparent  than  the  for- 
mer variety,  is  less  freely  and  completely  dissolved  by  water,  and  foi'ms  a  more 
viscid  solution.  It  melts  with  difficulty  in  the  mouth,  and  adheres  tenaciously 
to  the  teeth.  It  is  found  in  all  the  commercial  varieties  of  gum,  but  least  in 
that  from  Egypt.  Its  peculiarities  have  been  ascribed  to  variable  proportions 
of  bassoriyi  or  cerasin  associated  with  the  soluble  arabin.  Between  these  two 
varieties  of  gum  there  are  insensible  gradations,  so  that  it  is  not  always  easy 
to  classify  specimens. 

Impurities  and  Adulterations.  In  parcels  of  gum  arabic  there  are  some- 
times pieces  of  a  dark  colour,  opaque,  and  incorporated  with  ligneous,  earthy, 
or  other  impurities.  The  inferior  are  often  mixed  with  or  substituted  for  the 
better  kinds,  especially  in  powder ;  and  portions  of  insoluble  gum,  bdellium,  and 
other  concrete  juices  of  unknown  origin,  are  found  among  the  genuine.  Flour 
or  starch  is  sometimes  fraudulently  added  to  the  powder,  but  is  easily  detected 
by  the  blue  colour  which  it  produces  with  tincture  of  iodine.  In  consequence 
of  the  impurities  and  difference  in  quality,  gum  arabic  should  generally  be  as- 
sorted for  pharmaceutic  use.  A  foreign  substance  sometimes  adheres  to  its 
surface,  giving  it  a  bitter  taste,  from  wiiich  it  may  be  freed  by  washing  in 
water.*  Dextrin,  broken  into  small  fragments,  has  been  mingled  with  parcels 
of  gum.  It  may  be  known  by  yielding,  in  solution,  a  reddish-purple  colour 
with  solution  of  iodine.  It  does  not,  like  gum,  produce  a  yellowish  or  brownish 
jelly  with  solutions  of  the  sesquisalts  of  iron. 

Medical  Properties  and  Uses.  This  gum  is  used  in  medicine  chiefly  as  a 
demulcent.  By  the  viscidity  of  its  solution,  it  serves  to  cover  and  sheathe  in- 
flamed surfaces;  and,  by  blending  with  and  diluting  irritating  matters,  blunts 
their  acrimony.  Hence,  it  is  advantageously  employed  in  catarrhal  affections 
and  irritation  of  the  fauces,  by  bejng  held  in  the  mouth  and  allowed  slowly  to 
dissolve.    Internally  administered,  it  has  been  found  useful  in  inflammations  of 

*  Bleaching  of  gum.  M.  Picciotto  proposes  to  purify  coloured  gum  by  dissolving  it  in 
six  or  eight  parts  of  a  strong  and  pure  solution  of  sulphurous  acid,  heating  tlie  solution, 
treating  it  with  carbonate  of  baryta  in  excess,  then  filtering,  and  evaporating  at  a  mod- 
erate heat.   (Pharm.  Journ.  and  Trans.,  ix.  16.) — Note  to  tlie  ninth  edition. 

M.  Picciotto  has  since  proposed  a  better  method,  consisting  in  dissolving  the  gum  in  6 
to  18  parts  of  water,  passing  the  solution  through  linen,  and  then  mixing  it  with  gelatinous 
alumina  freshly  precipitated.  A  pap-like  substance  is  formed ;  and  the  colouring  matter 
is  so  fixed  by  the  alumina,  that  when  the  mixture  is  placed  on  a  linen  strainer,  the  mu- 
cilage escapes  colourless ;  or,  if  not  entirely  so  at  first,  becomes  so  on  a  repetition  of  the 
process.  The  alumina  may  be  used  a  second  time.  To  recover  the  alumina,  it  may  be 
washed  with  hot  water  to  separate  the  remaining  gum,  then  treated  with  chlorine  water, 
or  hypochlorite  of  lime,  and  finally  washed  with  boiling  water.  {Journ.  de  Pharm.  et  de 
Chim.,  Juillet,  1867,  p.  55.) — Note  to  the  thirteenth  edition. 
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the  gastric  and  intestinal  mucous  membrane;  and  its  employment  has  even 
been  extended  to  similar  afVections  of  the  lungs  and  urinary  organs.  Whether 
it  is  btmeficial,  in  the  latter  cases,  in  any  otlnjr  manner  than  by  the  dilution 
resulting  from  its  watery  vehicle,  is  doubtful.  IJy  sonio  it  has  been  thought  to 
j)os.«('S8  a  positively  sedative  Influence  over  inllannid  surfaces  to  whicli  it  may 
be  applied  in  the  state  of  solution.  It  is  a  good  article  of  diet  in  cases  of  high 
febrile  and  inflammatory  action,  requiring  a  very  rigid  regimen.  I  f  not  positively 
sedative,  it  is  certainly  not  in  the  least  irritating;  while  it  is  sufficiently  nourish- 
ing to  prevent  the  injurious  action  of  the  organs  upon  themselves.  Its  nutritive 
properties  have  been  denied ;  but  the  fact  of  their  existence  rests  on  incontro- 
vertible evidence.  The  Moors  and  negroes  live  on  it  almost  exclusively  during 
the  period  of  its  collection  and  conveyance  to  market;  the  Bushman  Hotten- 
tots, in  times  of  scarcity,  support  themselves  upon  it  for  days  together ;  and 
we  are  told  that  the  apes  of  8outh  Africa  are  very  fond  of  it.  Six  ounces  a  day 
are  said  to  be  sufficient  to  sustain  life  for  a  time  in  a  healthy  adult.  In  many 
cases  of  disease,  its  solution  may  constitute,  for  a  short  period,  the  exclusive 
drink  and  food  of  the  patient.  It  is  best  prepared  by  dissolving  an  ounce  of 
the  gum  in  a  pint  of  boiling  water,  and  allowing  the  solution  to  cool.  An  ex- 
cellent demulcent,  called  (.jmn-pectoral,  is  made  by  dissolving  equal  parts  of 
gum  arable  and  sugar  in  water,  and  evaporating  by  means  of  a  water-bath. 
It  is  held  in  the  mouth,  and  allowed  slowly  to  dissolve.*  In  pharmacy,  gum 
arable  is  extensively  used  for  the  suspension  of  insoluble  substances  in  water, 
and  for  the  formation  of  pills  and  troches. 

Off. Prep.  Mistura  Amygdalae,  U.S.;  Mistura  Cretse;  Mistura  Glycyrrhizae 
Composita,  U.S.;  Mistura  Guaiaci,  i^r.;  Mucilago  Acaciae;  Pulvis  Amygdalae 
Comp.,  Br.;  Pulvis  Tragacanthae  Comp.,  Br.;  Syrupus  Acaciae,  U.  S.         W. 

ACETUM.  U.S., Br. 
Vinegar. 

Impure  dilute  Acetic  Acid  prepared  by  fermentation  U.  S.  An  acid  liquid, 
prepared  from  malt  and  unmalted  grain  by  the  acetous  fermentation.  Br. 

Vinaigre,  Fr.;  Essig,  Germ.;  Aceto,  Ital.;  Vinagre,  Span. 

Vinegar  is  a  sour  liquid,  the  product  of  the  acetous  fermentation.  Yiewed 
chemically,  it  is  a  very  dilute  solution  of  acetic  acid,  containing  certain  foreign 
matters. 

The  acetous  fermentation  may  be  induced  in  all  liquors  which  have  under- 
gone or  are  susceptible  of  the  vinous  fermentation.  Thus  sugar  and  water, 
saccharine  vegetable  juices,  infusion  of  malt,  cider,  and  wine  may  be  converted 
into  vinegar,  if  subjected  to  the  action  of  a  ferment,  and  exposed,  with  access 
of  air,  to  a  temperature  between  15°  and  90°.  During  the  acetous  fermenta- 
tion, a  microscopic  vegetable  growth  has  been  noticed,  which  Pasteur  has 
shown  to  be  a  cryptogam  of  the  genus  Mycoderma,  and  which  appears  to  be 
essential  to  the  process.  By  the  presence  and  influence  of  this  plant,  the  germs 
of  which  exist  in  the  atmosphere,  alcohol  sufficiently  diluted  with  water  is  con- 
verted into  acetic  acid,  as  sugar  in  solution  is,  through  the  agency  of  an  anal- 
ogous growth,  converted  into  alcohol. 

Vinegar  is  generally  made  by  the  German  process,  by  which  the  time  con- 

*  Jujube  paste.  MaraJi-^nallow  paste.  Iceland  moss  paste.  Under  these  names,  prepa- 
rations  are  sold  in  the  shops  which  are  essentially  the  gum^pectoral  of  the  text,  contain- 
ing little  or  none  of  the  substances  which  give  them  distinctive  names.  Prof.  Procter 
has  favoured  us  with  the  following  formula,  according  to  which  they  are  made.  Take 
of  gum  arable  8  lbs.,  of  sugar  12  lbs.  avoirdupois,  the  whites  of  two  dozen  eggs,  and 
6  pints  of  water.  Heat  together  the  gum  and  water,  by  means  of  steam,  to  220°,  stir  till 
dissolved,  strain  forcibly,  stir  in  the  sugar  quickly,  and,  when  it  is  dissolved,  add  the 
white  of  eggs  previously  well  beaten,  stirring  constantly,  and  at  the  same  time  remove 
from  the  fire.  If  made  in  real  accordance  with  the  name,  decoction  of  marsh-mallow  or 
Iceland  moss  must  be  substituted  for  the  water.  {^Note  to  the  twelfth  edition.) 
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sumed  in  its  formation  is  greatly  abridged.  A  mixture  is  prepared  of  one  part 
of  alcohol  of  80  per  cent,  four  or  six  parts  of  water,  and  one-thousandth  of 
honey  or  extract  of  malt,  to  act  as  a  ferment.  This  mixture  is  allowed  to  trickle 
through  a  mass  of  beech  shavings,  previously  steeped  in  vinegar,  and  contained 
in  a  deep  oaken  tub,  called  a  vinegar  generator.  The  tub  is  furnished,  near 
the  top,  with  a  wooden  diaphragm  perforated  with  numerous  small  holes,  which 
are  loosely  filled  with  packthread  about  six  inches  long,  prevented  from  slip- 
ping through  by  a  knot  at  one  end.  The  alcoholic  mixture,  heated  to  between 
75°  and  83°,  is  placed  on  the  diaphragm,  and  slowly  percolates  the  beech  shav- 
ings, whereby  it  becomes  minutely  divided.  It  is  essential  to  the  success  of  the 
process  that  a  current  of  air  should  pass  through  the  tub.  In  order  to  establish 
this  current,  eight  equidistant  holes  are  pierced  near  the  bottom  of  the  tub, 
forming  a  horizontal  row,  and  four  glass  tubes  are  inserted  vertically  in  the 
diaphragm,  of  sufficient  length  to  project  above  and  below  it.  The  air  enters 
by  the  holes  below,  and  passes  out  by  the  tubes.  The  contact  of  the  air  with 
the  minutely  divided  liquid  rapidly  promotes  the  acetification,  which  consists, 
essentially,  in  the  oxidation  of  the  alcohol.  During  the  process  the  temperature 
rises  to  100°  or  104°,  and  remains  nearly  stationary  while  the  process  is  going 
on  favourably.  The  liquid  is  drawn  off"  by  a  discharge  pipe  near  the  bottom, 
and  must  be  passed  three  or  four  times  through  the  tub,  before  the  acetification 
is  completed,  which  generally  occupies  from  twenty-four  to  thirty-six  hours. 
According  to  Wimmer,  pieces  of  charcoal,  about  the  size  of  a  walnut,  may  be 
substituted  for  the  beech  shavings  in  the  process,  with  the  effect  of  expediting 
the  acetification.  The  charcoal  must  be  deprived  of  saline  matter  by  dilute 
muriatic  acid,  and  afterwards  washed  with  water.  M.  Pasteur  denies  that  the 
more  rapid  acetification,  produced  by  enlarging  the  surface  of  contact  with  the 
atmosphere,  by  means  of  packthread,  beech  shavings,  &c. ,  is  owing  to  the  direct 
influence  of  the  air,  and  ascribes  it  to  the  presence  of  mycoderms  upon  the  sur- 
face of  these  substances. 

In  England  vinegar  is  made  from  the  infusion  of  malt  by  the  German  pro- 
cess, which  is  said  to  have  originated  with  Mr.  Ilam,  of  Bristol,  England,  as 
early  as  1822.  The  fermented  wort  is  made  to  fall  in  a  shower  upon  a  mass 
of  fagots  of  birch  twigs,  occupying  the  upper  part  of  a  large  vat,  and,  after 
trickling  down  to  the  bottom,  is  pumped  up  repeatedly  to  the  top,  to  be  again 
allowed  to  fall,  until  the  acetification  is  completed.  This  mode  of  oxidizing  the 
alcoliol  in  the  fermented  wort  has  the  advantage  of  rendering  insoluble  certain 
glutinous  and  albuminous  principles,  which,  if  not  removed,  would  cause  a  mud- 
diness  in  the  vinegar,  and  make  it  liable  to  spoil. 

In  the  United  States,  vinegar  is  often  prepared  from  cider.  When  it  is  made 
on  a  large  scale,  the  cider  is  placed  in  barrels  with  their  bung-holes  open,  which 
are  exposed  during  the  summer  to  the  heat  of  the  sun.  The  acetification  is 
completed  in  the  course  of  about  two  years.  The  progress  of  the  fermentation, 
however,  must  be  watched  ;  and,  as  soon  as  perfect  vinegar  is  formed,  it  should 
be  racked  off"  into  clean  barrels.  Without  this  precaution,  the  acetous  ferment- 
ation would  run  into  the  putrefactive,  and  the  vinegar  be  spoiled.  Cider  vin- 
egar contains  no  aldehyd.  It  contains  malic  acid,  and  therefore  yields  a  pre- 
cipitate with  acetate  of  lead.  The  want  of  such  a  precipitate  would  indicate 
that  the  supposed  cider  vinegar  is  probably  a  manufactured  substitute. 

Vinegar  may  be  clarified,  without  impairing  its  aroma,  by  throwing  about 
a  tumblerful  of  boiling  milk  into  from  fifty  to  sixty  gallons  of  the  liquid,  and 
stirring  the  mixture.  This  operation  has  the  effect,  at  the  same  time,  of  ren- 
dering red  vinegar  pale. 

The  series  of  changes  which  occur  during  the  acetous  fermentation  is  called 
acetification.  During  its  progress,  there  is  a  disengagement  of  heat;  the  liquor 
absorbs  oxygen  and  becomes  turbid ;  and  filaments  form,  which  are  observed  to 
move  in  various  directions,  until,  finally,  upon  the  completion  of  the  fermenta- 
tion, they  are  deposited  in  a  mass  of  a  pultaceous  consistence.  The  liquor  now 
becomes  transparent,  its  alcohol  has  disappeared,  and  acetic  acid  has  been 
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formed  in  its  place.  How  is  this  change  of  alcohol  into  acetic  acid  effected? 
Liebig  supposes  that  it  tukes  place  in  consequence  of  the  formation  of  aldehyd, 
into  which  the  alcohol  is  changed  by  the  loss  of  a  i)art  of  its  hydrogen.  The 
alcohol,  consisting  of  four  eqs.  of  carbon,  six  of  hydrogen,  and  two  of  oxygen, 
loses  two  eqs.  of  hydrogen  through  the  influence  of  the  atmosphere,  and  be- 
comes aldehyd,  compo.sed  of  four  eqs.  of  carbon,  four  of  hydrogen,  and  two  of 
oxygen.  This,  by  the  absorption  of  two  eqs.  of  oxygen,  becomes  four  eqs.  of 
carbon,  four  of  hydrogen,  and  four  of  oxygen ;  that  is,  hydrated  acetic  acid 
(C  1I,0,,H0).  Thus  tile  conversion  of  alcoliol  into  acetic  acid  consists  in,  first, 
the  removal  of  two  eqs.  of  hydrogen,  and  afterwards  the  addition  of  two  eqs. 
of  oxygen.  Aldehyd  is  a  colourless,  very  inflammable,  ethereal  liquid,  having 
a  pungent  taste  and  smell.  Its  density  is  0-79.  It  absorbs  oxygen  with  avidity, 
and  is  thus  converted  into  acetic  acid,  as  just  stated.  Its  i)roperty  of  absorb- 
ing o.xygen  gives  it  a  reducing  power,  like  that  possessed  by  glucose.  Hence, 
Trommer's  test  for  glucose  may  be  applied  to  the  detection  of  aldehyd.  A  few 
drops  of  solution  of  sulphate  of  copper  is  added  to  the  solution  .suspected  to  con- 
tain aldehyd,  and  then  a  solution  of  potassa  in  excess.  The  liquid  is  next  heated 
nearly  to  the  boiling  point,  which  will  cause  the  precipitation  of  red  suboxide 
of  copper,  if  aldehyd  be  present.  The  name,  aldehyd,  alludes  to  its  relation  to 
alcohol,  a/cohol  dehydrogennted.  Its  aqueous  solution  is  decomposed  by  caus- 
tic potassa,  with  formation  of  aldehyd  resin.  This  is  a  soft,  light-brown  mass, 
which,  heated  to  212°,  gives  off  a  nauseous  soapy  smell.* 

Properties.  Vinegar,  when  good,  is  of  an  agreeable  penetrating  odour,  and 
pleasant  acid  taste.  According  to  Magnes  Lahens,  wine  vinegar  always  con- 
tains a  little  aldehyd.  The  better  sorts  of  vinegar  have  a  grateful  aroma,  which 
is  probably  due  to  the  presence  of  an  ethereal  substance,  perhaps  acetic  ether. 
The  colour  of  vinegar  varies  from  pale  yellow  to  deep  red.  When  long  kept, 
especially  if  exposed  to  the  air,  it  becomes  muddy  and  ropy,  acquires  an  un- 
pleasant smell,  putrefies,  and  loses  its  acidity. 

The  essential  ingredients  of  vinegar  are  acetic  acid  and  water;  but,  besides 

*  To  the  above  account  of  acetous  fermentation  by  Dr.  Bache,  the  progress  of  science 
requires  that  some  addition  should  be  made.  It  has  been  shown  that,  as  the  alcoholic 
and  most  other  fermentative  processes,  the  acetous  is  necessarily  connected  with  the  pres- 
ence of  a  microscopic  plant,  which  is  generally  believed  to  be  the  real  cause  of  the 
changes  by  which  the  alcohol  is  converted  into  acetic  acid.  The  organism  is,  in  this  in- 
stance, the  Mycoderma  aceti,  which  is  one  of  the  simplest  of  vegetables,  consisting  of  ar- 
ticulated structures,  somewhat  compressed  at  the  middle,  about  jg'j^  of  a  millimeter  in 
diameter,  and  twice  as  long.  "Without  the  presence  of  this  mycoderm,  alcohol,  so  far  as 
is  known,  never  undergoes  acetification,  whatever  quantity  of  altominoid  matter,  for- 
merly supposed  to  act  as  the  ferment,  may  be  present ;  and,  with  tnl  mj^coderm,  the  pro- 
cess will  take  place,  even  in  the  absence  of  albuminoid  matter,  provided  there  exist  in 
the  liquid  a  little  alkaline  and  earthy  phosphate.  Hence  it  is  inferred  that  the  albumi- 
noid substances,  usually  employed  as  ferment,  act  merely  as  nourishment  for  the  myco- 
derm. The  pultaceous  mass  referred  to  in  the  text,  formed  during  the  fermentation,  and 
commonly  called  mother  of  vinegar,  because  vulgarly  supposed  to  be  essential  to  its  pro- 
duction, consists  ofthis  mycoderm,  portions  of  which,  spread  over  the  beech  wood  shavings, 
in  the  German  proce.ssfor  manufacturing  vinegar,  produce  acetification.  The  mycoderm 
probably  acts  by  oxidizing  the  alcohol,  deriving  oxygen  itself  from  the  air;  and  hence 
it  is  necessary  that  it  should  be  at  the  surface  of  the  liquid;  and  the  fermentation  is 
suspended  on  its  submersion.  When  the  whole  of  the  alcohol  has  been  consumed  in  the 
process,  the  mycoderm,  if  it  continues  present,  extends  its  oxidizing  influence  to  the 
acetic  acid,  which  is  thus  converted  into  water  and  carbonic  acid.  For  the  development 
of  these  facts  in  reference  to  the  acetous  fermentation,  science  is  indebted  to  the  re- 
searches of  Pasteur.  (See  Am.  Joum.  of  Pharm.,  Sept.  1865,  p.  343.) 

It  is  well  known  that,  in  certain  kinds  of  vinegar,  little  eel-like  animals  may  be  seen 
in  great  numbers.  Their  origin  has  been  unknown,  until  they  were  shown  by  M.  Davaine 
to  be  developed  in  most  fruits,  as  the  apple,  plum,  peach,  cherry,  &c.,  in  great  numbers, 
and  thus  their  presencein  cider-vinegar  can  easily  be  explained.  These  little  animals  need 
air  for  their  support ;  and  a  curious  contest  may  sometimes  be  noticed  between  them  and 
the  mycoderm  upon  the  surface,  which,  as  it  tends  to  consume  all  the  oxygen  absorbed,  the 
little  eels  combine  their  efforts  to  submerge,  go  as  to  expose  the  liquid  freely  to  the  air. 
{Ibid.,  also  Neues  Repert.fiir  Phai-m.,  1865,  band  xiv.,  no.  809,  s.  427.)— iVo^e  to  the  thir- 
teenth edition. 
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these,  it  contains  various  other  substances,  derived  from  the  particular  vinous 
liquor  from  which  it  may  have  been  prepared.  Among  these  may  be  men- 
tioned, colouring  matter,  gum,  starch,  gluten,  sugar,  a  little  alcohol,  and  fre- 
quently malic  and  tartaric  acids,  with  a  minute  proportion  of  alkaline  and 
earthy  salts.  According  to  the  U.S.  Pharmacopoeia,  vinegar  should  be  devoid 
of  lead  and  copper  and  of  free  sulphuric  acid,  as  shown  by  its  not  being  dis- 
coloured by  sulphuretted  hydrogen,  and  yielding  no  precipitate  when  boiled 
with  a  solution  of  chloride  of  calcium ;  and  of  such  a  strength  that  a  fluidounce 
w^ould  require,  for  saturation,  not  less  than  thirty-five  grains  of  crystallized  bi- 
carbonate of  potassa.  After  saturation  it  should  be  free  from  acrid  taste,  indi- 
cating the  absence  of  acrid  substances,  the  taste  of  which  may  have  been  con- 
cealed by  that  of  the  acetic  acid. 

In  the  late  Edinburgh  Pharmacopoeia,  two  kinds  of  vinegar  were  officinal, 
malt  vinegar  and  wine  vinegar,  under  the  names  of  British  vi7iegar  and  French 
vinegar.    The  present  British  Pharmacopoeia  now  recognises  only  the  former. 

3Iall  vinegar  (Acetum  Britannicum)  has  a  brown  colour,  and  a  sp.  gr.  from 
1006  to  1019.  The  strongest  kind,  called  proof  vi7ie gar,  contains  from  4*6 
to  5  per  cent,  of  acetic  acid.  That  of  British  manufacture  ustxally  contains 
sulphuric  acid,  which  the  manufacturer  is  allowed  by  law  to  add  in  a  propor- 
tion not  exceeding  one  part  in  a  thousand.  This  addition  was  at  one  time 
thought  necessary  to  preserve  the  vinegar ;  but  it  is  now  admitted  that,  if  the 
vinegar  be  properly  made,  it  does  not  require  to  be  thus  protected. 

As  ordered  by  the  British  Pharmacopoeia,  "it  has  asp  gr.  of  TOlt  to  1'019; 
one  fluidounce  of  it  (445'4  grains)  require  at  least  402  grain-measures  of  the 
volumetric  solution  of  soda  for  neutralization,  corresponding  to  4  6  per  cent,  of 
anhydrous  acetic  acid.  If  ten  minims  of  solution  of  chloride  of  barium  be 
added  to  a  fluidounce  of  the  vinegar,  and  the  precipitate,  if  any,  be  separated 
by  filtration,  a  further  addition  of  the  test  will  give  no  precipitate.  Sulphu- 
retted hydrogen  causes  no  change  of  colour."  Br.  The  chloride  of  barium  test 
admits  the  presence  of  1  part  in  1000  of  sulphuric  acid.  The  non-action  of 
sulphuretted  hydrogen  indicates  the  absence  of  metals  general)}'. 

Wine  vinegar  (Acetum  Gallicum)  is  nearly  one-sixth  stronger  than  pure  malt 
vinegar.  It  is  of  two  sorts,  the  white  and  the  red,  according  as  it  is  prepared 
from  white  or  red  wine.  Wliite  wine  vinegar  is  usually  preferred,  and  that  made 
at  Orleans  is  the  best.  Bed  wine  vinegar  may  be  deprived  of  its  colour,  and 
rendered  limpid,  by  being  passed  through  animal  charcoal.  According  to  the  late 
Edinburgh  Pharmacopceia,  wine  vinegar  may  be  distinguished  from  maltvinegar 
by  the  addition  of  ^.mmonia  in  slight  excess,  which  causes  in  the  former  "  a  pur 
plish  muddiness,  aiid  slowly  a  purplish  precipitate,"  and  in  the  latter,  either  no 
efl'ect,  or  a  dirty-brownish  precipitate. 

Adulterations.  The  principal  foreign  substances  which  vinegar  is  liable  to 
contain,  are  sulphuric  and  sulphurous  acids,  certain  acrid  substances,  and  cop- 
per and  lead,  derived  from  improper  vessels  used  in  its  manufacture.  Tin  has 
been  found  in  it  after  standing  a  short  time  in  tin  vessels.  Muriatic  and  nitric 
acids  are  but  rarely  present.  Chloride  of  calcium  will  detect  free  sulphuric  acid, 
when  boiled  with  the  vinegar,  without  causing  the  least  precipitate  with  the 
minute  quantity  of  sulphates,  almost  always  present  in  the  liquid.  (Boettger.) 
Chloride  of  barium  is  not  a  suitable  test  here;  as  it  will  cause  a  precipitate 
with  these  sulphates,  when  no  free  sulphuric  acid  is  present.  Sulphurous  acid 
may  be  detected  and  estimated  by  first  precipitating  the  sulphates  and  free  sul- 
phuric acid  by  baryta-water,  next  acting  on  the  vinegar  with  arsenic  acid,  which 
converts  sulphurous  into  sulphuric  acid,  and  finally  precipitating  the  newly 
formed  sulphuric  acid  by  chloride  of  barium.  From  the  sulphuric  acid  in  the 
last  precipitate,  its  equivalent  of  sulphurous  acid  is  easily  calculated.  {Laroque.) 
Muriatic  acid  may  be  discovered  by  adding  to  a  distilled  portion  of  the  sus- 
pected vinegar  a  solution  of  nitrate  of  silver,  which  will  throw  down  a  curdy 
white  precipitate,  insoluble  in  nitric  acid.  If  nitric  acid  be  present,  an  improb- 
able impurity,  it  may  be  detected  by  producing  a  yellow  colour,  when  the  sus- 
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pected  vinegar  is  boiled  with  indigo.  The  acrid  substances  usually  introduced 
into  vinegar  arc  red  pei)i)or,  long  pepper,  pellitory,  grains  of  paradise,  and  mus- 
tard seed.  These  may  be  detected  by  evaporating  the  vinegar  to  an  extract, 
which  will  have  an  acrid,  biting  taste,  if  any  one  of  these  substances  be  pres- 
ent. My  far  the  most  dangerous  impurities  in  vinegar  are  copper  and  lead. 
The  former  may  be  detected  by  a  brownish  precipitate  on  the  addition  of  fer- 
rocyanide  of  potassium  to  the  concentrated  vinegar;  the  latter,  by  a  blackish 
precipitate  with  sulphuretted  hydrogen,  and  a  yellow  one  with  iodide  of  potas- 
sium. Pure  vinegar  is  not  discoloured  by  sulphuretted  hydrogen.  According 
to  Chevallier,  wine  vinegar,  which  has  been  strengthened  with  acetic  acid  from 
wood,  sometimes  contains  a  minute  proportion  of  arsenic.  The  deleterious  metal 
is  probably  derived  from  arseniferous  sulphuric  acid,  employed  in  preparing  the 
acetic  acid. 

Medical  Properties.  Vinegar  acts  as  a  refrigerant  and  diuretic.  With  this 
view  it  is  added  to  diluent  drinks  in  inflammatory  fevers.  It  is  sometimes  used 
as  a  clyster,  diluted  with  twice  or  thrice  its  bulk  of  water.  It  has  been  sup- 
posed to  be  a  powerful  antidote  to  the  narcotic  poisons,  but  this  is  a  mistake. 
In  the  case  of  opium,  the  best  authorities  unite  in  considering  it  wor.se  than 
useless ;  as  it  gives  activity  to  the  poison  rather  than  neutralizes  it.  Externally 
it  is  employed  as  a  fomentation  in  bruises  and  sprains.  Diluted  with  water,  it 
forms  the  best  means  of  clearing  the  eye  from  small  particles  of  lime.  Mixed 
with  an  equal  measure  of  water,  strong  cider-vinegar  was  successfully  used  by 
Dr.  A.  H.  Hunt,  of  Wayne  Co.,  Ohio,  by  injection  into  the  bladder,  for  break- 
ing up  and  removing  clotted  blood  from  the  cavity  of  that  viscus.  (Med.  and 
Surg.  Reporter,  Sept.  14, 186t,  p.  222.)  Its  vapour  is  inhaled  in  certain  states 
of  sorethroat,  and  it  is  diffused  through  sick  rooms  under  the  impression  that  it 
destroys  unwholesome  effluvia,  though,  in  fact,  it  has  no  other  effect  than  to 
cover  unpleasant  smells.  The  dose  is  from  one  to  four  fluidrachms ;  as  a  clyster, 
the  quantity  used  is  one  or  two  fluidounces. 

Off.  Prep.  Acetum  Destillatum,  £7^.5'./  Emplastrum  Cerati  Saponis,  5r.; 
Tinctura  Opii  Acetata,  U.S.  B. 

ACHILLEA.    U.S.  Secmidary. 
Yarrow. 

The  herb  and  flowers  of  Achillea  millefolium.  U.  S. 

Millofeuille,  Fr.;  Schafgarbe,  Oerm.;  Millefoglie,  Ital.;  Cientoenrama,  Yerba  de  San 
Juan,  Span. 

Achillea.  Sex.  Syst.  Syngenesia  Superflua. — ^ai.  Or<Z.  Compositae  Seneci- 
on ideas.  De  Gand. 

Gen.Ch.  Peceptacle  chaffy.  Ca/yar  imbricate,  ovate,  unequal.  Pappus  none. 
Florets  of  the  ray  five  to  ten,  roundish,  dilated. 

Achillea  Millefolium.  Willd.  Sp.  Plant,  iii.  2208;  Woodv.  Med.  Pot.  p.  36, 
1. 15.  Milfoil  or  yarrow  is  a  perennial  herb,  common  to  the  old  and  new  conti- 
nents, though  supposed  to  have  been  introduced  into  this  country  from  Europe. 
It  abounds  in  old  fields,  along  fences,  and  on  the  borders  of  woods  and  of  culti- 
vated grounds,  throughout  the  United  States.  It  is  from  a  foot  to  eightetm 
inches  high,  and  is  specifically  distinguished  by  its  doubly  pinnate,  downy,  mi- 
nutely divided  leaves,  with  linear,  dentate,  mucronate  divisions,  from  which  it 
derived  the  name  of  milfoil,  by  its  furrowed  stem  and  calyx,  and  by  its  dense 
corymb  of  whitish  flowers,  which  appear  throughout  the  summer,  from  June  to 
September.     The  whole  herb  is  medicinal. 

Properties.  Both  the  flowers  and  leaves  have  an  agreeable,  though  feeble 
aromatic  odour,  which  continues  after  drying,  and  a  bitterish,  astringent,  pun- 
gent taste.  The  aromatic  properties  are  strongest  in  the  flowers,  the  astringency 
in  the  leaves.  The  plant  owes  its  virtues  to  a  volatile  oil,  a  bitter  extractive,  and 
tannin.  It  contains  also  a  peculiar  acid,  denominated  achilleic  acid.  The  oil, 
which  may  be  obtained  separate  by  distillation  with  water,  has  a  beautiful 
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azure-blue  colour,  and  the  peculiar  flavour  of  milfoil.    The  active  principles  are 
extracted  both  by  water  and  alcohol. 

Medical  Properties.  The  medical  properties  of  the  herb  are  those  of  a  mild 
aromatic  tonic  and  astringent.  In  former  times  it  was  much  used  as  a  vulne- 
rary, and  was  given  internally  for  the  suppression  of  hemorrhages,  and  of  pro- 
fuse mucous  discharges.  It  was  employed  also  in  intermittents,  and  as  an  anti- 
spasmodic in  flatulent  colic  and  nervous  affections.  It  has  recently  been  highly 
recommended  by  M.  Richart,  of  Soissons,  in  low  forms  of  exanthematous  fevers 
with  difficult  eruption,  in  colic,  painful  menstruation,  and  infantile  convulsions. 
He  uses  the  infusion  at  once  as  a  drink,  an  injection,  and  fomentation.  i^Journ. 
de  Pharm.  et  de  Chim.,  xviii.  62.)  Dr.  B.  H.  Coates,  of  Philadelphia,  has  found 
it  useful  in  hemorrhage  {  Trans. of  Philad.  Col.ofPhys.,  N.  S.,ii.  334);  and  Dr. 
R.  Joly,  of  France,  has  used  it  very  advantageously  as  an  emmenagogue,  and 
states  that  it  is  much  employed  popularly,  in  his  neighbourhood,  for  the  same 
purpose.  (Bullet.  Gen.  de  Therap.,  Mars,  1857.)  He  has  also  found  it  useful  in 
the  suppressed  lochia.  In  some  parts  of  Sweden  it  is  said  to  be  employed  as  a 
substitute  for  hops  in  the  preparation  of  beer,  which  it  is  thought  to  render  more 
intoxicating.  It  is  most  conveniently  administered  in  the  form  of  infusion,  which 
may  be  made  in  the  proportion  of  an  ounce  to  the  pint,  and  given  in  the  dose 
of  a  wineglassful  or  more.  The  volatile  oil  has  been  given  in  the  dose  of  twenty 
or  thirty  drops.  W. 

ACIDUM  ACETICUM.  U.  S.,  Br. 

Acetic  Acid. 

Acetic  acid  of  the  sp.  gr.  1'04Y,  and  containing  36  per  cent,  of  monohydrated 
acetic  acid.  U.  S.  An  acid  liquid  prepared  from  wood  by  destructive  distilla- 
tion and  subsequent  purification;  100  parts  by  weight  contain  33  parts  of  the 
acetic  acid,  HO,C.H  0  ,  corresponding  to  28  parts  of  anhydrous  acetic  acid, 
C,H,0,.  Br. 

ACIDUM  ACETICUM  GLACIALE.  Br. 

Glacial  Acetic  Acid. 

Concentrated  Acetic  Acid,  corresponding  to  at  least  84  per  cent,  of  anhy- 
drous acid,  C^HjOj.  Br. 

Exclusively  of  Acidum  Aceticum  Dihdum,  which  will  be  noticed  in  the 
second  part  of  this  work,  two  strengths  of  acetic  acid  are  now  officinal  in  the 
TJ.  S.  and  British  Pharmacopoeias,  assuming  those  acids  to  be  identical  which 
approach  most  nearly  to  equality  in  specific  gravity.  These  are  the  Acidum 
Aceticum  Glaciate,  Br.,  of  the  sp.  gr.  1065  to  1066,  and  the  Acidum  Aceticum, 
U.  S  ,  Br.,  of  the  sp.  gr.  1047  as  directed  by  our  officinal  standard,  and  1044  by 
the  British. 

We  shall  consider  these  grades  separately,  in  the  order  of  their  strength. 

Acidum  Aceticum  Glaciale,  sp.  gr.  1-065  to  1066.  Br.  A  process  for  this 
preparation  was  given  in  the  British  Pharmacopoeia  of  1864,  which  consisted 
in  first  heating  acetate  of  soda  so  as  to  drive  off"  all  its  water  of  crystalliza- 
tion, then,  after  cooling,  distilling  it  with  concentrated  sulphuric  acid,  and, 
finally,  if  the  resulting  acetic  acid,  upon  being  tested  with  a  mixture  of  solu- 
tion of  iodate  of  potassa  and  a  little  mucilage  of  starch,  was  found  to  contain 
sulphurous  acid,  agitating  the  distilled  acid  with  perfectly  dry  black  oxide  of 
manganese,  and  again  distilling.  The  object  of  the  process  was  to  furnish  an 
acid  of  the  maximum  strength,  containing  one  eq.  of  dry  acid  with  one  of 
water  derived  from  the  sulphuric  acid.  But,  on  trial,  it  was  not  found  to  be 
satisfactory,  as  the  resulting  acid  was  not  truly  glacial,  and  always  contained 
sulphurous  acid.  (C.  H.  Wood,  Pharm.  J.  and  Trans.,  July,  1867,  p.  17.)  The 
acetate  of  lead,  which  was  employed  for  the  same  purpose  by  the  Edinburgh 
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and  Dublin  Colleges,  is  said  to  yield  a  purer  product,  though  objectionable  from 
the  liability  of  being  by  accident  contaminated  with  lead.  In  the  I)ul)lin  me- 
thod, well-dried  acetate  of  lead  was  decomposed  l)y  dry  muriatic  acid  gas,  and 
the  liberated  acetic  acid  distilled  over.  It  is  said  that  acetate  of  lime  is  prefer- 
able to  either  of  the  salts  mentioned,  becau.se  better  able  to  bear  without  de- 
composition the  heat  necessary  to  dry  it.  (Ibid.)*  It  is  affirmed,  however,  by 
Prof.  liedwood,  that  the  true  munohydrated  acetic  acid  cannot  be  produced 
by  this  process,  nor  by  any  other  on  a  small  scale,  and  that  to  obtain  it  re- 
course must  be  had  to  the  manufacturer,  who  operates  on  large  quantities  of 
the  material.  (Fharm.  Jou?-n.  and  Trans  ,  March,  1804,  p.  4ll.)  It  was,  there- 
fore, wise  in  the  revisers  of  the  British  Pharmacopoeia  to  abandon  the  pro- 
cess, and  trust  to  the  manufacturer,  securing  a  proper  purity  and  strength  of 
the  acid  by  giving  precise  directions  on  these  points. 

Acetic  acid  of  maximum  strength  may  be  obtained  by  distilling  binacetate  of 
potassa  at  a  heat  between  390°  and  570°.  One  eq.  of  monohydrated  acetic 
acid  distils  over,  and  neutral  acetate  of  potassa  is  left.  The  binacetate  may  be 
formed  by  evaporating  a  mixture  of  the  neutral  acetate  with  an  excess  of 
watery  acetic  acid.  In  this  process,  the  same  acetate  of  potassa  serves  re- 
peatedly for  conversion  into  binacetate,  and  subsequent  decomposition.  This 
process  is  said  to  be  employed  b}*-  manufacturers  on  a  large  scale  in  some  parts 
of  the  continent  of  Europe.    It  originated  with  M.  Melsens. 

Acidum  Aceticum,  U.  S.,  Br.  (sp.  gr.  1047,  U.  S.,  1044,  Br.).  This  is  the 
acid  resulting  from  the  purification  of  the  crude  acetic  acid,  obtained  by  the 
destructive  distillation  of  wood.  It  is  the  acid  most  useful  to  the  apothecary, 
and  which  gives  the  first  heading  to  this  article.  As  this  grade  of  acid  has  its 
source  in  the  impure  acetic  acid,  obtained  by  the  destructive  distillation  of 
wood,  it  will  be  proper  to  premise  some  account  of  the  crude  acid,  called  crude 
pi/roUgneous  acid. 

Wood,  when  charred,  yields  many  volatile  products,  among  which  are  an 
acid  liquor,  an  empyreumatic  oil,  and  tar  containing  creasote  and  some  other 
proximate  principles.  When  the  carbonization  is  performed  in  close  vessels, 
these  products,  which  are  lost  in  the  ordinary  process  of  charring,  maybe  col- 
lected, and,  at  the  same  time,  a  large  amount  of  charcoal  is  obtained. 

The  carbonization  of  wood  in  close  vessels,  with  a  view  to  collect  the  con- 
densible  products,  was  first  put  in  practice  by  Mollerat  in  France.  The  appa- 
ratus employed  at  Choisy,  near  Paris,  is  thus  described  by  Thenard.  It  con- 
sists of  1st,  a  furnace  with  a  movable  top;  2d,  a  strong  sheet-iron  cylinder, 
standing  upright,  sufficiently  capacious  to  contain  a  cord  of  wood,  and  furnished 
with  a  sheet-iron  cover;  3d,  a  sheet-iron  tube,  proceeding  horizontally  from 
the  upper  and  lateral  part  of  the  cylinder  to  the  distance  of  about  a  foot ;  4th, 
a  copper  tube  connected  with  the  last,  which  is  bent  in  such  a  manner  as  to 
plunge  successively  to  the  bottom  of  two  casks  filled  with  water,  and,  after 
rising  out  of  the  second,  is  bent  back,  and  made  to  terminate  in  the  furnace. 
At  the  bottom  of  each  cask,  the  tube  dilates  into  a  ball,  from  the  upper  part 
of  which  another  tube  proceeds,  which,  passing  water-tight  through  the  cask, 
terminates  above  a  vessel  intended  to  receive  the  condensible  pi'oducts. 

*  The  process  of  the  late  British  Pharmacopoeia  is  contained,  in  detail,  in  the  12th 
edition  of  the  U.S.  Dispensatory  (page  17),  that  of  the  Dublin  College  in  the  lltli  edi- 
tion {page  17),  and  that  of  the  Edinburgh  College,  in  which  acetate  of  lead  was  decom- 
posed by  sulphuric  acid,  in  the  same  place.  The  process  said  to  have  been  principally 
followed  by  the  British  manufacturer  is  the  following.  One  cwt.  of  purified  acetate  of 
soda,  which  had  previously  been  deprived  of  water  by  fusion,  and  broken  up  after  cool- 
ing, was  digested  with  60  lbs.  of  sulphuric  acid,  of  sp.gr.  1-848,  and  then  heated  in  a 
still  till  all  the  acetic  acid  was  driven  over.  This  was  redistilled,  in  a  chloride  of  cal- 
cium or  oil  bath,  with  peroxide  of  manganese,  and  afterwards  again  distilled  from  char- 
coal and  peroxide  of  lead.  The  acid  thus  procured,  being  placed  in  ice,  was  in  great 
measure  solidified ;  and,  the  liquid  portion  being  decanted,  the  solid  residue,  when 
melted,  had  the  sp.  gr.  1-0G7,  and  contained  98  per  cent,  of  the  monohydrated  acid. 
(Heathfield,  Pharm.  Journ.  and  Trans.,  2d  ser.,  vii.  188.) — Note  to  the  thirteenth  etlition. 
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The  sheet-iron  cylinder,  being  filled  with  wood,  in  the  state  of  billets,  or,  as 
some  prefer,  in  that  of  sawdust,  and  closed  by  luting  on  its  cover  with  fire 
clay,  is  let  down  into  the  furnace  by  the  help  of  a  crane.  The  fire  is  then 
applied ;  and,  when  the  process  is  completed,  the  cylinder  is  removed  by  the 
same  means,  to  be  replaced  by  another.  During  the  carbonization,  the  vola- 
tile products  are  received  by  the  tube;  and  those  which  are  condensible,  being 
an  acid  liquor  and  tar,  are  condensed  by  the  water  in  the  casks,  and  collect  in 
the  lower  bends  of  the  tubes,  from  which  they  run  into  the  several  recipients ; 
while  the  incondensible  products,  being  inflammable  gases,  are  discharged 
into  the  furnace,  where,  by  their  combustion,  they  assist  in  maintaining  the 
heat.  Eight  hundred  pounds'  of  wood  afford,  on  an  average,  thirty-five  gal- 
lons of  acid  liquor,  weighing  about  three  hundred  pounds. 

This  is  the  crude  pyroligneous  acid,  sometimes  aviWi^d pyroligneous  vinegar. 
It  is  a  dark-brown  liquid,  having  a  strong  smoky  smell,  and  consists  of  acetic 
acid  diluted  with  more  or  less  water,  and  holding  in  solution  chiefly  tar  and 
empyreumatic  oil,  with  pyroxylic  spirit,  and  probably  a  small  proportion  of 
creasote.  It  is  from  this  crude  acid  that  the  U.  S.  and  British  acetic  acid, 
corresponding  to  the  acetic  acid  of  commerce,  is  obtained.  The  purification  is 
effected  as  follows.  The  acid  is  saturated  with  cream  of  lime,  whereby  acetate 
of  lime  is  formed  in  solution,  and  a  good  deal  of  the  tarry  matter  precipitated. 
The  solution  of  acetate  of  lime  is  then  mixed  with  a  concentrated  solution  of 
sulphate  of  soda,  and,  by  double  decomposition,  acetate  of  soda  is  formed  in 
solution,  and  sulphate  of  lime  precipitated.  The  solution  of  acetate  of  soda  is 
next  subjected  to  evaporation,  during  which  further  impurities  that  separate  on 
the  surface  are  skimmed  off.  The  solution,  being  duly  concentrated,  is  set  aside 
to  crystallize;  and  the  impure  salt  thus  obtained,  after  having  been  partially 
purified  by  solution  and  recrystallization,  is  fused  in  an  iron  vessel,  stirred 
until  it  dries,  and,  the  heat  being  carefully  raised,  subjected  to  incipient  car- 
bonization, whereby  remaining  empyreumatic  matters  are  carbonized,  with  little 
dajnage  to  the  salt.  The  mass  is  then  dissolved  in  water,  and  the  solution, 
being  strained  and  recrystallized,  furnishes  pure  acetate  of  soda.  (See  Sodse 
AceMs.)  Finally,  this  salt  is  distilled  with  from  34  to  35  per  cent,  of  its  weight 
of  sulphuric  acid,  when  it  yields  the  acetic  acid  of  commerce,  the  residue  being 
sulphate  of  soda,  which  is  reserved  for  decomposing  fresh  portions  of  acetate 
of  lime.  The  acid  has  still  an  empyreumatic  flavour,  which  is  removed  by 
filtering  it  through  animal  charcoal. 

Sometimes  the  acetate  of  lime  is  distilled  with  sulphuric  acid  directly,  with- 
out having  been  previously  converted  into  acetate  of  soda,  by  which  mode  of 
proceeding  a  step  in  the  process  is  saved.  But  this  is  attended  with  many  in- 
conveniences, and  the  acetic  acid  obtained  is  apt  to  contain  sulphuric  acid. 
The  same  step  is  saved,  and  without  this  risk,  by  distilling  the  acetate  of  lime 
with  hydrochloric  acid,  as  recommended  by  Christl;  and,  if  the  acid  be  not  in 
excess,  the  acetic  acid  obtained  scarcely  contains  a  trace  of  chlorine.* 

The  sp.gr.  of  the  different  acetic  acids  increases  with  their  strength  up  to 
the  density  of  l-0t35  (maximum),  after  which  it  decreases  until  it  reaches  1063, 
the  density  of  the  strongest  acid  {glacial  acid).  The  following  table,  condensed 
from  one  given  by  Pereira  on  the  authority  of  Mohr,  exhibits  the  sp.  gr,  of  acetic 
acid  of  diff'erent  strengths,  including  the  officinal  Acidum  Aceticum  Dilutum. 
The  officinal  and  commercial  acids  are  noted  opposite  to  their  several  densities, 
and  the  corresponding  number  in  the  column  on  the  left  gives  the  percentage 
of  monohydrated  acid  in  each. 

*  M.  Eichter  prefers  the  acetate  of  baryta  to  that  of  .soda,  because  the  fusibility  of  the 
latter  somewhat  interferes  with  the  operation  ;  but  adds  to  the  baryta  salt  2  per  cent,  of 
the  acetate  of  soda,  in  order  in  some  measure  to  obviate  its  tendency  to  become  pulveru- 
lent. {Journ.  de  Pharm.  ei  de  Chim.,  4  ser.,  v.  159.) — Kote  to  the  thirteenth  edition. 
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Per  oont. 
or  Aold. 

Speoiflo  Qravitj. 

Per  oent. 
uf  Aoid. 

Spoeiae  Qnylty. 

100 

1068    Acetic  acid  (glacial),  Ed* 

86 

1047  Acetic  acid,  t/.S. 

99 
97 

1-0G5    Glacial  acetic  acid,  Br. 
10C8 

88 

1  -044    -f  -^'^'^'^''^  ^^^^  ^^  commerce, 
\      Dub.,  lir. 

90 

1073 

82 

1  (\A0   J  Scotch  acid  of  commerc«> 
^■"*^   \      (strongest). 

80 

10735  Maximum  density. 

70 

1070 

81 

1041  Acetic  acid,  U.S.  1850. 

60 

1067 

80 

1-040 

69 

106G    Strone  acetic  acid.  Dub. 
,  j^po     f  Aciu   corresponding    in 
\   sp.  gr.  to  the  strongest. 

25 

1-034  Pyroligneous  acid,  Ed. 

64 

20 

1-027 

10 

1-015 

52 

1062 

6 

1008  Diluted  acetic  acid,  Lond. 

60 

1060 

6 

1-006  Diluted  acetic  acid,  U.S.,  Br. 

40 

1051 

4 

1-0055 

89 

1  AKA    /  English   acid  of     com- 
^■'^^"    t      merce. 

3 

1-004  Diluted  acetic  acid,  U.S.  1850. 

Up  to  the  specific  gravity  1'062,  the  density  of  acetic  acid  is  a  pretty  accurate 
index  of  its  strength;  but  above  that  specific  gravity,  two  acids  of  different 
strengths  may  coincide  in  density.  Thus,  by  the  table,  it  is  seen  that  an  acid 
weighing  1-063  may  be  either  the  strongest  possible  liquid  acid,  or  an  acid 
containing  only  54  per  cent,  of  such  acid.  The  ambiguity  may  be  removed  by 
diluting  the  acid  with  a  portion  of  water,  when,  if  the  density  be  increased, 
the  given  specimen  is  the  stronger  acid  of  the  two  having  the  same  density. 
Hence  the  test,  in  the  British  Pharmacopoeia,  of  adding  10  per  cent,  of  water 
to  their  glacial  acetic  acid.  The  density  of  the  English  and  Scotch  acetic  acids 
of  commerce  is  given  on  the  authority  of  Dr.  Christison. 

Properties  of  the  Glacial  Acid  (Acidum  Aceticum  Glaciale,  Br.).  This  acid, 
sometimes  called  radical  vinegar,  is  a  colourless,  volatile,  inflammable  liquid, 
possessing  a  corrosive  taste,  and  an  acetous,  pungent,  and  refreshing  smell.  It 
crystallizes  when  cooled  to  34°,  and  remains  crystalline  until  heated  above 
48°.  {Br.).  Its  sp.gr.  is  1063  (1-065  to  1066,  Br.),  and  is  increased  by  add- 
ing 10  per  cent,  of  water ;  an  apparent  anomaly,  which  has  been  already  no- 
ticed. It  possesses  the  property  of  dissolving  a  number  of  substances,  such  as 
volatile  oils,  camphor,  resins  and  gum-resins,  fibrin,  albumen,  &c.  As  it  at- 
tracts humidity  from  the  atmosphere,  it  should  be  preserved  in  well-stopped 
bottles.  Its  combinations  with  salifiable  bases  are  called  acetates.  A  drachm 
of  it,  "mixed  with  a  fluidounce  of  distilled  water,  requires  for  neutralization  at 
least  990  grain-measures  of  the  volumetric  solution  of  soda.  If  a  fluidrachm 
of  it,  mixed  with  half  a  [fluidjouuce  of  distilled  water  and  half  a  drachm  of 
pure  hydrochloric  acid,  be  put  into  a  small  flask  with  a  few  pieces  of  granulated 
zinc,  and  while  the  effervescence  continues  a  slip  of  bibulous  paper  wetted  with 
solution  of  subacetate  of  lead  be  suspended  in  the  upper  part  of  the  flask  above 
the  liquid  for  about  five  minutes,  the  paper  will  not  become  discoloured"  {Br.); 
showing  the  absence  of  sulphurous  acid.  (See  Liquor  Sodse.)  It  consists  of  one 
eq.  of  dry  acid  51,  and  one  of  water  9=60.  The  dry  acid  has  been  isolated 
by  C.  Gerhardt,  who  finds  it  to  be  a  limpid  liquid,  heavier  than  water,  and 
having  the  constant  boiling  point  of  279°.    Its  formula  is  C^H,0,. 

Properties  of  the  Acid  of  Commerce  (Acidum  Aceticum,  U.S.,  Br.).  This 
acid  has  similar  properties  to  those  of  the  glacial,  but  milder  in  degree.  It  is  a 
colourless,  volatile  liquid,  having  a  sharp  taste  and  pungent  smell.  It  unites  in 
all  proportions  with  water,  and  to  a  certain  extent  with  alcohol.  It  is  incom- 
patible with  the  alkalies  and  alkaline  earths,  both  pure  and  carbonated,  with  me- 
tallic oxides,  and  with  most  substances  acted  on  by  other  acids.  It  is  wholly 
volatilized  by  heat,  and  yields  no  precipitate  with  chloride  of  barium  or  nitrate 
of  silver.    Any  fixed  residue  is  impurity;  and  precipitates  by  the  tests  men- 

*  Varies  to  1-065.  The  abbreviations  used  in  this  table,  Lond.,  Ed.,  and  Dub.,  have 
reference  to  the  Pharmacopoeias  of  the  several  British  Colleges,  now  no  longer  in  use. 
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tioned  show  the  presence  of  sulphuric  and  muriatic  acids.  Sulphohydrate  of 
ammonia  does  not  discolour  it.  Sometimes  the  acid  is  contaminated  with  em- 
pyreumatic  oil  arising  from  its  mode  of  preparation.  Much  of  this  impurity 
would  betray  itself  to  the  senses  of  smell  and  taste.  When  too  minute  in  pro- 
portion to  be  sensible,  it  may  be  detected,  according-  to  Mr.  John  Lightfoot,  by 
neutralizing  the  acid  with  carbonate  of  potassa,  and  adding  solution  of  per- 
manganate of  potassa,  when  if  the  acid  is  pure  the  latter  retains  its  pinky 
colour,  but  if  in  the  slightest  degree  empyreumatic,  the  permanganate  is  de- 
colorized, and  after  standing  a  brown  precipitate  occurs.  {Ghem.  News,  Nov. 
30,  1861,  p.  290.)  If  sulphuretted  hydrogen  produces  a  milkiness,  sulphurous 
acid  is  present.  When  saturated  with  ammonia,  the  acid  gives  no  precipitate 
with  iodide  or  ferrocyanide  of  potassium,  which  proves  the  absence  of  lead 
and  copper.  If  silver  be  digested  in  it,  and  chlorohydric  acid  afterwards  added, 
no  precipitate  will  be  produced.  The  negative  indication  of  this  test  shows  the 
absence  of  nitric  acid.  Of  the  U.  S.  acid  (sp.  gr.  1  047)  "  100  grains  saturate  60 
grains  of  crystallized  bicarbonate  of  potassa,  and  contain  36  grains  of  mono- 
hydrated  acetic  acid."  This  corresponds  exactly  with  the  percentage  given  in 
the  foregoing  table.  Of  the  British  acid  (sp.  gr.  1  -044)  the  strength  in  anhydrous 
acetic  acid  is  28  per  cent.,  in  the  monohydrated  acid,  according  to  the  table  is 
33  per  cent.  "By  weight  182  grains  require  for  neutralization  1000  grain- 
measures  of  the  volumetric  solution  of  soda.''''  Br.  It  should  respond  in  the 
same  manner  as  the  glacial  acid  to  the  test  of  hydrochloric  acid  and  granu- 
lated zinc.    The  IT.  S.  officinal  is  somewhat  stronger  than  the  British. 

It  is  difficult  to  ascertain  the  strength  of  acetic  acid  by  saturating  it  with  the 
carbonated  alkalies,  when  the  operator  depends  upon  test  paper  for  ascertain- 
ing the  point  of  neutralization.  The  difficulty  is  caused  by  the  fact  that  the 
acetates  of  potassa  and  soda,  though  neutral  in  composition,  are  alkaline  to  test 
paper.  Hence  the  liquid  begins  to  be  alkaline  to  test  paper,  while  some  free 
acid  yet  remains,  but  insufficient  to  overcome  the  alkaline  reaction  of  the  salt 
formed.  It  follows,  therefore,  that,  by  the  use  of  test  paper,  the  strength  of  the 
acetic  acid  will  be  underrated.  The  degree  of  inaccuracy,  where  test  paper  is 
used,  is  much  diminished  by  saturating  the  acid  with  a  solution  of  saccharate 
of  lime,  of  a  known  strength,  as  proposed  by  Mr.  C  G.  Williams.  {Pharm. 
Jovrn.  &  Trans.,  May,  1854,  p.  594.)  A  still  better  way  is  to  add  to  the  acid  a 
weighed  excess  of  carbonate  of  baryta, -and  to  calculate  its  strength  by  the 
amount  of  the  carbonate  decomposed,  ascertained  by  deducting  the  undissolved 
from  the  total  used.  {Redwood.)  Equally  accurate  results  may  be  obtained  by 
the  use  of  carbonate  of  lime  in  a  similar  manner.  (E.  C.  Nicholson  and  D.  S. 
Price,  Ghem.  Gaz.,  Jan.  15,  1856.) 

Uses  of  Grude  Fyroligneous  Acid.  This  acid  having  been  incidentally  de- 
scribed as  the  source  of  the  acetic  acid  of  commerce,  it  may  be  proper  in  this 
place  to  notice  its  uses.  It  has  been  employed  as  an  application  to  gangrene 
and  ill-conditioned  ulcers.  It  acts  on  the  principle  of  an  antiseptic  and  stimu- 
lant ;  the  former  property  being  probably  chiefly  due  to  the  presence  of  creasote., 
Several  cases  in  which  it  was  successfully  employed  are  reported  in  a  paper  by 
Dr.  T.  Y.  Simons,  of  Charleston,  S.  C.  {Am.  Journ.  of  Med.  Set,  0.  S.,  v.  310.) 

The  crude  acid  is  advantageously  applied  to  the  preservation  of  animal  food. 
Mr.  William  Ramsey  made  some  interesting  experiments  with  it  for  that  pur- 
pose. Herrings  and  other  fish,  simply  dipped  in  the  acid  and  afterwards  dried 
in  the  shade,  were  effectually  preserved,  and,  when  eaten,  were  found  very  agree- 
able to  the  taste.  Herrings,  slightly  cured  with  salt  by  being  sprinkled  with 
it  for  six  hours,  then  drained,  next  iramersed  in  pyroligneous  acid  for  a  few 
seconds,  and  afterwards  dried  in  the  shade  for  two  months,  were  found  by  Mr. 
Ramsey  to  be  of  fine  quality  and  flavour.  Fresh  beef,  dipped  in  the  acid  in 
summer  for  the  space  of  a  minute,  was  perfectly  sweet  in  the  following  spring. 
Professor  Silliman  states  that  one  quart  of  the  acid,  added  to  the  common 
pickle  for  a  barrel  of  hams,  at  the  time  they  are  laid  down,  will  impart  to  them 
the  smoked  flavour  as  perfectly  as  if  they  had  undergone  the  ordinary  process 
of  smoking. 
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Medical  Properties  of  Acetic  Acid  of  Commerce  (Acidum  Aceticum,  U.  S-, 
Br).  Acetic  acid  of  about  this  strength  acts  as  a  stimulant.  When  diluted 
suflicienlly,  it  is  refrigerant,  diaphoretic,  and  diuretic.  Owing  to  its  volatility 
and  pungency,  its  vapour  is  frequently  applied  to  the  nostrils  as  an  excitant  in 
syncope,  asphyxia,  and  headache.  When  employed  in  this  manner,  it  is  gen- 
erally added  to  a  small  portion  of  sulphate  of  potassa,  so  as  to  moisten  the  salt, 
and  the  mixture  is  put  into  small  glass  bottles  with  ground  stoppers. 

Acetic  acid,  more  or  lei^s  diluted,  has  been  proposed  by  Dr.  JJroadbent,  of 
London,  as  a  local  remedy  in  cancer,  being  injected  by  means  of  a  syringe  into 
the  diseased  tissue.  Some  in-stances  have  been  reported  of  good  effects  in  can- 
croid tumours ;  but  the  general  result  has  not  been  favourable,  and  the  remedy 
will  probably  be  abandoned  ere  long. 

In  large  doses  it  is  capable  of  producing  poisonous  effects;  and  a  case  is  re- 
corded in  the  Lancet  (July  27,  1867,  p.  98),  in  which  an  adult  man,  by 
swallowing  two  or  three  ounces  of  the  undiluted  acid,  was  brought  into  a  condi- 
tion of  great  danger,  from  which  he  was  with  difficulty  rescued.  The  prominent 
symptoms  were  at  first  slight  collapse,  and  asphyxia  from  closure  of  the  glottis, 
from  which  he  was  recovered  by  tracheotomy,  and,  after  reaction,  great  thirst, 
salivation,  pain  in  the  fauces,  and  inability  to  swallow,  but  without  any  evi- 
dence of  serious  gastric,  pulmonary,  or  cardiac  disturbance. 

Medical  Properties  of  the  Glacial  Acid.  This  acid  is  used  only  externally, 
and  acts  as  a  rubefacient,  vesicant,  or  caustic,  according  to  the  length  of  time 
it  is  applied.  Its  application  requires  caution.  It  is  sometimes  employed  as  a 
substitute  for  cantharides,  when  a  speedy  blister  is  desired;  as,  for  example,  in 
croup,  sorethroat,  and  other  cases  of  internal  inflammation.  It  may  be  applied 
by  means  of  blotting  paper  or  cambric  moistened  with  the  acid.  It  is  a  good 
corrosive  for  destroying  warts  and  corns,  and  is  also  a  valuable  remedy  in 
scald  head, 

Pharm.  Uses  of  Acetic  Acid.  In  the  preparation  of  Digitalinum,  Br.;  San- 
touinum,  U.  S. 

Off.  Prep,  of  Acetic  Acid.  Acetum  Cantharidis,  Br.;  Acidum  Aceticum  Di- 
lutum  ;  Extractum  Colchici  Aceticum ;  Extract.  Conii  Fluidum,  U.  S.;  Extract. 
Ergotas  Fluidum,  U.  S.;  Extract.  Ipecacuanha  Fluidum,  U.  S.;  Liniment.  Tere- 
binthinae  Aceticum,  Br.;  Liquor  Ammoniae  Acetatis,  Br.;  Liquor  Epispasti- 
cus,  Br.;  Morphias  Acetas ;  Oxymel,  Br.;  Plumbi  Acetas,  Br.;  Potassse 
Acetas;  Zinci  Acetas,  i?r. 

Off.  Prep,  of  Glacial  Acetic  Acid.  Acetum  Cantharidis,  Br.;  Mistura 
Creasoti,  Br.  B. 

ACIDUM  ARSENIOSUM.  U.S., Br, 

Arsenious  Acid, 

Sublimed  arsenious  acid  in  mas.ses.  U.  S.  An  anhydrous  acid,  obtained  by 
roasting  arsenical  ores,  and  purified  by  sublimation.  AsO,.  Br. 

Arsenicum  album,  i'rf.;  White  arsenic;  Acide  arsenieux,  Arsenic  blanc,  Fr.;  Arsen- 
ichte  Saure,  Weisser  Arscnik,  Germ.;  Arsenik,  Dan.,  Swed.,  Polish;  Acido  arsenioso, 
Arscnico,  Ital.;  Arsenico  bianco,  Span. 

Arsenious  acid  is  prepared  chiefly  in  Bohemia  and  Saxony,  where  it  is  pro- 
cured on  a  large  scale,  as  a  collateral  product,  during  the  smelting  of  cobalt 
ores,  which  are  almost  invariably  accompanied  by  arsenic.  •  These  ores  are 
roasted  in  reverberatory  furnaces,  with  long  horizontal  flues.  The  arsenic  is 
converted  by  combustion  into  arsenious  acid,  which  rises  in  vapour,  and  con- 
denses on  the  sides  of  the  flues.  In  this  state  it  is  impure,  and  requires  a 
second  sublimation,  which  is  performed  in  cast-iron  vessels,  fitted  with  conical 
heads  of  the  same  material,  having  an  opening  at  the  summit.  The  vessels 
are  placed  over  a  furnace,  and  brought  to  a  red  heat,  when  a  portion  of  the 
impure  arsenious  acid  is  thrown  in  through  the  opening,  which  is  immediately 
stopped.    This  portion  being  sublimed,  a  second  portion  is  introduced  in  a 
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similar  manner.  Finally,  the  vessels  are  allowed  to  cool ;  and,  upon  removing 
the  heads,  the  purified  acid  is  found  attached  to  them  in  vitreous  layers,  at  first 
as  transparent  as  glass,  but  gradually  becoming,  by  contact  with  the  air,  opaque 
at  their  surface.  These  are  broken  into  fragments  of  a  convenient  size,  and 
thrown  into  commerce.  The  arsenious  acid  which  reaches  this  country  is  gen- 
erally packed  in  casks,  containing  from  two  to  five  hundred  pounds,  and  is 
shipped  principally  from  the  ports  of  Hamburg  and  Bremen. 

Propei^ties.  Arsenious  acid  is  entirely  volatilized  by  heat.  As  it  occurs  in 
commerce,  it  is  in  masses,  with  a  vitreous  fracture,  and  of  a  milk-white  colour 
exteriorly,  but,  internally,  often  perfectly  transparent.  As  first  sublimed,  the 
whole  mass  is  transparent ;  but  it  gradually  becomes  white  and  opaque,  the 
change  proceeding  progressively  from  the  surface  inwards.  This  change  has 
not  been  well  explained ;  but  probably  depends  upon  the  absorption  of  moist- 
ure, causing  a  gradual  passage  of  the  acid  from  the  amorphous  to  the  crystal- 
line state.  (Pereira.)  Hence  the  masses  "  usually  present  a  stratified  appear- 
ance, caused  by  the  existence  of  layers  diflering  in  degrees  of  opacity."  Br. 
According  to  Guibourt,  the  sp.  gr.  of  the  transparent  variety  is  3-73',  of  the 
opaque  369.  The  experiments,  however,  of  Dr.  J.  K.  Mitchell  and  Mr.  Durand 
make  the  density  of  the  former  variety  from  3208  to  3  333.  As  it  occurs  in  the 
shops  for  medical  use,  it  is  often  in  the  form  of  a  white  powder,  almost  as  fine 
as  flour.  In  this  state  it  is  sometimes  adulterated  with  powdered  lime  or  chalk, 
or  sulphate  or  arsenite  of  lime,  a  fraud  which  is  easily  detected  by  exposing 
the  powder  to  a  heat  suflScient  to  evaporate  the  arsenious  acid,  when  these  im- 
purities will  be  left  behind.  In  consequence  of  the  liability  of  the  acid  to  con- 
tain impurities  when  in  powder,  it  is  directed  in  the  U.  S.  Pharmacopoeia  to  be 
kept  in  masses ;  so  that  the  apothecary  may  powder  it  for  himself  as  it  is  wanted. 
It  has  been  erroneously  stated  to  have  an  acrid  taste.  Dr.  Christison  asserts 
that  it  possesses  hardly  any  taste ;  inasmuch  as  it  produces  merely  a  faint  sweet- 
ish impression  on  the  palate.  In  strong,  hot  solution,  it  has  an  austere  taste, 
most  nearly  resembling  that  of  sulphate  of  zinc.  {Mitchell  and  I)-urand.)  It 
has  no  smell,  even  in  the  state  of  vapour;  but,  when  thrown  on  ignited  char- 
coal, it  emits  a  garlicky  odour,  in  consequence  of  its  deoxidation,  and  the  vola- 
tilization of  the  reduced  metal.  Its  point  of  sublimation,  according  to  Berzelius, 
is  at  an  incipient  red  heat;  but,  according  to  Mitchell  and  Durand,  it  is  lower 
than  that  of  metallic  arsenic,  being  only  425°  F.  In  the  Bi'itish  Pharmaco- 
poeia it  is  said  to  be  entirely  volatilized  at  a  temperature  not  exceeding  400°. 
Dr.  Taylor,  in  his  work  on  Medical  Jurisprudence,  gives  the  subliming  point 
at  370°;  and  Mr.  Wm.  A.  Guy,  who  has  made  careful  experiments  on  the  vola- 
tility of  various  substances,  states  that  arsenious  acid  rises  in  vapour  at  about 
280°.  (Pharvi.  Journ.  and  Trans.,  Feb.  1868,  p.  373.)  When  slowly  sublimed, 
it  condenses  in  regular  octohedral  crystals,  exhibiting  a  sparkling  lustre.  It 
consists  of  one  eq.  of  arsenic  75,  and  three  of  oxygen  24=99.  "One  hundred 
grains  of  this  acid,  boiled  with  dilute  muriatic  acid,  and  then  treated  with  hy- 
drosulphuric  acid,  yield  a  deposit  of  tersulphuret  of  arsenic,  weighing  124 
grains  "  U.^.  "  Four  grains  of  it,  dissolved  in  boiling  water  with  eight  grains 
of  bicarbonate  of  soda,  discharge  the  colour  of  808  grain-measures  of  the  volu- 
metric solution  of  iodine."  Br. 

Arsenious  acid  is  soluble  in  water.  According  to  Bussy,  at  the  temperature 
of  55°  a  pint  of  water  dissolves  293  grains  of  the  transparent  variety,  and  only 
about  92  grains  of  the  opaque.  Thus  the  transpai'ent  acid,  so  far  from  being 
less,  as  previously  supposed,  is  much  more  soluble  than  the  opaque  variety. 
The  following  particulars  are  given  on  the  same  authority.  The  transparent 
acid  dissolves  much  more  rapidly  than  the  opaque.  By  prolonged  ebullition 
with  water,  the  opaque  variety  attains  the  same  solubility  as  the  transparent, 
and  may  be  supposed  to  be  converted  into  the  latter.  Thus,  at  the  boiling  tem- 
perature, a  pint  of  water  dissolves  807  grains  of  both  varieties.  The  transparent 
variety,  in  cold  saturated  solution,  gradually  lessens  in  solubility,  until  it  reaches 
the  solubility  of  the  opaque,  no  doubt  in  consequence  of  being  changed  into  the 
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latter.  Pulverization  lessens  the  sqlubility  of  the  transparent  variety,  without 
afifecting  that  of  the  opaque.  The  mixture  of  the  two  varieties  of  the  aeid  in  the 
same  sohition  nerves  to  explain  the  anomalies  heretofore  observed  in  its  solu- 
bility. (Juuni.  de  Fharm  ,  Nov.  1847.)  In  relation  to  son)e  of  these  rebuits, 
Bussy  had  been  antieipated  by  Taylor.  (See  Land,  and  Ed.  Pkilos.  Mag.,  Nov. 
1837.)  "The  solution  of  arsenious  acid  gives  with  ammonio-nitrate  of  silver  a 
canury-yelluw  precipitate,  insoluble  in  water,  but  readily  dissolved  by  ammo- 
nia and  by  nitric  acid."  Br.  Though  arsenious  acid  combines  with  salifiable 
bases,  yet,  when  it  is  heated  with  muriate  of  ammonia,  instead  of  evolution  of 
muriatic  acid  gas,  which  might  have  been  anticipated,  we  have  an  escape  of 
ammonia;  the  materials  reacting  so  as  to  produce  chloride  of  arsenic,  water, 
and  ammonia.  (V.  de  Luynes,  Comptes  liendus,  Juin  29,  1857,  p.  1354.) 

Medical  Properties.  Internally,  the  action  of  the  preparations  of  arsenic  is 
alterative  and  febrifuge;  externally,  for  the  most  part,  violently  irritant.  They 
have  been  considered  as  peculiary  applicable  to  the  treatment  of  disea.ses  of  a 
periodical  character.  At  the  commencement  of  their  exhibition,  the  do.se  should 
be  small,  and  afterwards  gradually  increased,  the  operation  being  carefully 
watched.  When  the  specific  effects  of  the  medicine  are  produced,  it  must  be 
immediately  laid  aside.  These  are,  a  general  disposition  to  oedema,  especially 
of  the  face  and  eyelids,  a  feeling  of  stiffness  in  these  parts,  itching  of  the  skin, 
tenderness  of  the  mouth,  loss  of  appetite,  and  uneasiness  and  sickness  of  the 
stomach.  The  peculiar  swelling  produced  is  called  cedema  arsenicalis.  Some- 
times salivation  is  produced,  and  occasionally  the  hair  and  nails  fall  off.  It  is 
stated  by  M.  Charot  that  he  has  seen,  in  two  cases,  decided  anaphrodisiac  effects 
result  from  the  prolonged  use  of  ar.senic,  which  disappeared  several  months 
after  the  discontinuance  of  the  remedy,  and  in  one  instance  returned  upon  its 
resumption.  {Ann.  de  TJierap.,  1865,  p.  267.)  The  principal  preparations  now 
in  use  are  the  arsenious  acid,  the  substance  under  consideration,  the  solution 
of  arsenite  of  potassa,  or  Foivler''s  solution,  and  the  solution  of  iodide  of  ar- 
senic and  mercury,  or  Donovan'' s  solution.  The  arseniates  of  potassa,  soda, 
and  iron  are  also  occasionally  employed ;  and  the  British  Pharmacopoeia  has 
a  preparation  denominated  hydrochloric  solution  of  arsenic. 

M.  Tschudi  has  given  some  strange  accounts  of  the  habitual  use,  by  the  pear 
sants  of  Styria  and  the  Tyrol,  of  arsenious  acid  as  an  invigorating  remedy,  which 
they  are  unable  to  relinquish  without  suffering.  The  air  in  the  neighbourhood 
of  Swansea,  in  South  Wales,  is  impregnated  with  arsenical  vapour,  derived  from 
the  copper  smelting  works  in  that  locality,  and  yet  the  workmen  do  not  appear 
to  suffer  in  health.  (Wood^s  Tlierapeutics,  ii.  3u8.)  This  negative  statement  is 
very  different  from  that  of  M.  Tschudi,  who  would  lead  us  to  believe  that  the 
habitual  use  of  arsenic  may  be  beneficial  in  ordinary  health.  Encouraged  by 
the  reports  from  Styria,  M.  Decaisne  tried  a  course  of  arsenious  acid  in  marsh 
cachexy,  but  with  unfavourable  results.  Upon  the  whole,  it  is  not  improbable 
that  the  accounts  received  of  the  habitual  use  of  arsenic  by  the  peasants  of 
Styria,  though  having  a  basis  of  truth,  are  greatly  exaggerated.  It  is  said  that 
horse  dealers  sometimes  fatten  horses  by  giving  them  small  doses  of  arsenic.  If 
this  statement  be  admitted  as  reliable,  it  may,  perhaps,  be  explained  upon  the 
ground  that  arsenic,  as  would  seem  to  result  from  the  experiments  of  Schmidt 
and  Stiirswage  upon  animals,  lessens  the  amount  of  carbonic  acid  expired  and 
urea  excreted,  showing  a  diminished  oxidation  in  the  system,  and  consequently 
a  diminished  destruction  of  its  constitutents.  (Fhilos.  Mag.,  March,  1860.) 

Arsenious  acid  has  been  exhibited  in  a  great  variety  of  diseases,  the  princi- 
pal of  which  are  scirrhus  and  cancer,  especially  cancer  of  the  lip;  anomalous 
ulcers;  various  cutaneous  diseases;  intermittent  fever;  chorea;  chronic  rheu- 
matism, particularly  those  forms  of  it  attended  with  pains  in  the  bones;  rheu- 
matic gout;  diseases  of  the  bones,  especially  nodes,  and  firm  swellings  with 
deformity  of  the  small  joints  of  the  hands ;  chronic  syphilitic  affections ;  frontal 
neuralgia;  and  different  painful  affections  of  the  head,  known  under  the  names 
of  hemicrania  and  periodical  headache.  In  intermittent  fever  it  is  inferior  only 
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to  Peruvian  bark  and  its  alkaloids,  and  probably  no  remedy  surpasses  or  even 
equals  it  in  that  most  obstinate  affection  of  the  joints  frequently  called  rheu- 
matic gout.  It  is  asserted  by  M.  Blain  that,  associated  with  tannin,  arsenious 
acid  has  been  attended  with  a  success  in  intermittents  greater  than  could  be 
obtained  from  sulphate  of  quinia,  or  arsenious  acid  alone,  (Anyi.  de  Tlierap., 
1865,  p.  270.)  Mr.  Henry  Hunt,  of  Dartmouth,  England,  found  it  useful  in 
mitigating  the  pain  of  ulcerated  cancer  of  the  uterus,  and  in  menoi'rhagia; 
also  in  irritable  uterus,  attended  with  pain  and  bearing  down  in  the  erect  pos- 
ture. He  gave  it  in  pill,  in  the  dose  of  the  twentieth  of  a  grain  three  times  a 
day.  In  this  dose  the  remedy  seldom  produces  unpleasant  feelings,  and  may 
be  continued  for  three  or  four  months,  for  which  period  it  must  sometimes  be 
employed,  in  order  to  produce  the  desired  effect  on  the  uterus.  In  cutaneous 
affections,  especially  those  of  a  scaly  character,  as  lepra  and  psoriasis,  it  is  an 
invaluable  remedy.  Dr.  Pereira  says  that  he  has  seen  it  used  in  a  large  number 
of  cases  of  this  kind  without  a  single  failure.  It  is  thought  highly  of  by  some 
in  the  treatment  of  lupus,  and  of  ill-looking  sores  of  the  face,  lips,  and  tongue, 
and  sometimes  effects  a  cure.  Dr.  Piquot,  of  Honfleur,  employs  it  in  apoplectic 
congestion,  in  the  belief  that  there  is  in  that  affection  a  great  excess  of  red  cor- 
puscles, and  that  arsenic  has  the  effect  of  diminishing  this  constituent  of  the 
blood  in  a  very  decided  manner.  (Bankwg^s  Abstract,  xxxi.  53,  Am.  ed.)  It  is 
as.serted  also  to  have  proved  useful  in  piles  and  passive  hemorrhages.  (Ibid.) 
Inhalation  of  the  vapour  of  arsenious  acid  is  said  to  have  proved  very  beneficial 
in  asthma,  the  arsenious  acid  being  smoked  in  a  cigarette,  in  the  dose  of  one- 
quarter  of  a  grain ;  but  this  application  of  the  remedy  would  require  great 
caution.  {Ibid  ,  xxxv.  87.)  Arsenic  has  also  been  found  useful  in  intermittent 
mania,  where  quinia  had  proved  useless.  (Ibid.,  xxv.  50.)  M.  Cahen  was  very 
successful  witli  it  in  cholera;  20  cases  having  recovered  under  it  out  of  24  in 
which  it  was  used.  (Ann.  de  Therap.,  1867,  p.  140.) 

Five  cases  of  snake- bite,  occurring  in  men,  are  said  to  have  been  successfully 
treated  by  Mr.  Ireland,  in  the  Island  of  St.  Lucia,  by  grain  doses  of  arsenious 
acid,  in  the  form  of  Fowler's  solution,  given  every  half  hour,  until  the  patient 
began  to  revive.  The  quantity  of  the  solution  to  form  this  dose  is  two  flui- 
drachms.  The  number  of  doses  taken  varied  from  six  to  eight,  which  always 
produced  abundant  vomiting  and  purging,  results  important  to  the  success  of 
the  treatment.  (Braithwaite,  xxviii.  428.) 

The  external  application  of  arsenic  has  been  principally  restricted  to  cancer, 
and  anomalous  and  malignant  ulcers,  especially  of  the  kind  denominated  noli 
vie  tangere.  Dupuytren  used  with  advantage  a  powder,  composed  of  one  part 
of  arsenious  acid  and  twenty-four  parts  of  calomel,  as  a  topical  application  to 
herpes  exedens,  and  to  the  foul  ulcers  occurring  in  those  who  have  undergone 
repeated  courses  of  mercury. 

Arsenic  is  the  chief  ingredient  in  nearly  all  the  empirical  remedies  for  the  cure 
of  cancer  by  external  application.  PhmkeVs  caustic,  a  remedy  of  this  kind  of 
great  celebrity,  consisted  of  the  Ranunculus  acri.s  and  Ranunculus  Flammula, 
each  an  ounce,  bruised,  and  mixed  with  a  drachm  of  arsenious  acid,  and  five 
scruples  of  sulphur.  The  whole  was  beaten  into  a  paste,  formed  into  balls,  and 
dried  in  the  sun.  When  used,  these  balls  were  rubbed  up  with  yolk  of  a^g,  and 
spread  on  pig's  bladder.  The  u.se  of  the  vegetable  matter  is  to  destroy  the 
cuticle;  for,  unless  this  is  done,  the  arsenic  will  not  act.  Mr.  Samuel  Cooper 
thinks  that  this  caustic  was  never  of  any  permanent  benefit  in  genuine  cancer, 
but  has  effected  cures  in  some  examples  of  lupus,  and  malignant  ulcers  of  the 
lips  and  roots  of  the  nails.  In  onychia  maligna,  Mr.  Luke,  of  London,  regards 
an  ointment  composed  of  two  grains  of  arsenious  acid  and  an  ounce  of  sperma- 
ceti ointment  as  almost  a  specific.  (Pereira,  3Iat.  Med.) 

At  Paris,  an  arsenical  paste  of  the  following  composition  has  been  used  as  an 
application  to  malignant  ulcers  : — Red  sulphuret  of  mercury  70  parts ;  dragon's 
blood  22  parts ;  arsenious  acid  8  parts.  It  is  applied,  made  up  into  a  paste  with 
saliva.    The  pain  produced  by  this  composition  is  very  severe,  and  its  applica- 
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tlon  dangerous.  The  arsenical  paste  of  Frtre  Gdme  has  been  applied  advanta- 
geously by  M.  Biettto  the  ulcerated  surfaces  in  yaws.  The  precaution  was  u.sed 
of  not  applying  it,  at  one  time,  over  a  surface  larger  than  that  of  half  a  dollar. 
This  paste  is  made  by  mixing  water  with  a  powder,  consisting  of  ten  grains  of 
arsenious  acid,  two  scruples  of  red  sulphuret  of  mercury,  and  ten  grains  of  pow- 
dered animal  charcoal.  The  practice  of  sprinkling  unmixed  arsenious  acid  on 
ulcers  is  fraught  with  the  greatest  danger.  Mr.  S.  Cooper  characterizes  it  as  a 
murderous  practice.  The  acid  may,  however,  be  used  either  in  solution,  or  re- 
duced by  some  mild  ointment.  A  lotion  may  be  formed  of  eight  grains  of  arseni- 
ous acid  and  the  same  quantity  of  carbonate  of  potassa,  dissolved  in  four  fluid- 
ounces  of  distilled  water;  and  a  cerate,  of  half  a  drachm  of  arsenious  acid  and 
six  drachms  of  simple  cerate.  The  cerate  is  sometimes  formed  of  half  this 
strength.    The  lotion  is  in  effect  a  solution  of  arsenite  of  potassa. 

Fehure^s  remedy  for  cancer  consisted  of  ten  grains  of  arsenious  acid,  di.s- 
solved  in  a  pint  of  distilled  water,  to  which  were  added  an  ounce  of  extract  of 
conium,  three  fluidounces  of  solution  of  subacetate  of  lead,  and  a  fluidrachm  of 
tincture  of  opium.  With  this  the  cancer  was  washed  every  morning.  Foijure's 
formula  for  internal  exhibition  was,  arsenious  acid  two  grains,  rhubarb  half  an 
ounce,  syrup  of  chicory  q.  s.,  distilled  water  a  pint.  Of  this  mixture,  a  table- 
spoonful,  containing  about  the  sixteenth  of  a  grain  of  the  acid,  was  given  every 
night  and  morning,  with  half  a  fluidrachm  of  the  syrup  of  poppies.  The  dose 
was  gradually  increased  to  six  tablespoonfuls 

Mr.  Lloyd,  of  London,  praises  the  effects  of  arsenical  injections  in  cancer  of 
the  vagina  and  uterus.  They  act  favourably  by  preventing  rather  than  destroy- 
ing the  fetor,  and  by  diminishing  the  sloughing  and  discharge.  The  strength 
of  the  solution  employed  was  from  two  to  eight  grains  of  arsenious  acid  to  the 
pint  of  water.  (See  Am.  Journ.  of  Med.  Sci.,  Oct.  1854,  p.  54L) 

The  average  dose  of  ar.senious  acid  is  the  tenth  of  a  grain,  three  times  a  day, 
given  in  the  form  of  pill.  It  is  usually  combined  with  opium,  which  enables  the 
stomach  to  bear  the  medicine  better.  A  convenient  formula  is  to  mix  one  grain 
of  the  acid  with  ten  grains  of  sugar,  and  to  beat  the  mixture  thoroughly  with 
crumb  of  bread,  so  as  to  form  a  pilular  mass,  to  be  divided  into  ten  pills.  The 
Asiatic  pills,  so  called,  consist  of  arsenious  acid  and  black  pepper,  in  the  pro- 
portion of  1  part  of  the  former  to  80  of  the  latter.  A  preparation  much  used  on 
the  continent  of  Europe  is  Bondings  solution,  which  is  simply  an  aqueous  solu- 
tion of  arsenious  acid  with  the  addition  of  wine,  and  is  made  by  boiling  one 
gramme  (15-4  grains)  of  the  acid  with  one  litre  (2-1  pints)  of  distilled  water 
till  entirely  dissolved,  then  cooling,  filtering,  adding  enough  distilled  water  to 
supply  the  loss,  and  finally  mixing  with  one  litre  of  white  wine.  Of  this  solu- 
tion a  fluidounce  contains  about  one-quarter  of  a  grain  of  arsenious  acid. 

Properties  of  Arsenious  Acid  as  a  Poison.  Arsenious  acid,  in  an  overdose, 
administered  internally,  or  applied  externally,  acts  with  very  great  energy,  and 
generally  destroys  life  in  a  short  time ;  but,  in  some  rare  instances,  no  well- 
marked  symptoms  are  developed  until  eight  or  nine  hours  after  the  ingestion 
of  the  poison.  Dr.  Edward  Ilartshorno  relates  a  case  of  recovery,  in  which  at 
least  a  drachm  of  arsenious  acid  had  been  swallowed,  and  where  the  symp- 
toms of  poisoning  were  delayed  for  sixteen  hours.  {Med.  Examiner,  Dec.  1855, 
p.  707.)  The  symptoms  produced  by  the  poison  are  an  austere  taste ;  fetid  state 
of  the  mouth;  frequent  ptyalism;  continual  hawking;  constriction  of  the 
pharynx  and  oesophagus ;  the  sensation  of  the  teeth  being  on  edge ;  hiccough  ; 
nau.sea;  anxiety;  frequent  sinkings;  burning  pain  at  the  preecordia;  inflam- 
mation of  the  lips,  tongue,  palate,  throat,  bronchi,  and  oesophagus;  irritable 
stomach,  so  as  not  to  be  able  to  support  the  blandest  drinks;  vomiting  of  mat- 
ters, sometimes  brown,  at  other  times  bloody;  black,  horribly  fetid  stools; 
small,  frequent,  concentrated,  and  irregular  pulse,  but  occasionally  slow  and 
unequal;  palpitations;  syncope;  insatiable  thirst;  burning  heat  over  the  whole 
body,  or  a  sensation  of  icy  coldness;  difficult  respiration;  cold  sweats;  sup- 
pression of  urine;    scanty,  red,  bloody,  and  sometimes   albuminous  urine; 
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change  in  the  countenance;  a  livid  circle  round  the  eyelids;  swelling  and  itch- 
ing of  the  body ;  livid  spots  over  the  surface,  and  occasionally  a  miliary  erup- 
tion; prostration  of  strength ;  loss  of  feeling,  especially  in  the  feet  and  hands; 
delirium;  convulsions,  often  accompanied  with  insupportable  priapism;  falling 
off  of  the  hair,  detachment  of  the  cuticle,  &c.  In  some  cases  there  is  inflamma- 
tion with  burning  pain  in  the  urino-genital  organs.  It  is  very  rai*e  to  observe 
all  these  symptoms  in  the  same  individual.  Sometimes,  indeed,  they  are  nearly 
all  wanting,  death  taking  place  without  any  pain  or  prominent  symptom.  Oc- 
casionally the  symptoms  have  a  perfect  resemblance  to  those  of  Asiatic  cholera, 
in  the  stage  of  collapse.  After  death,  the  morbid  appearances  are  various.  In 
some  instances,  no  vestige  of  lesion  can  be  discovered.  The  appearances,  how- 
ever, in  the  generality  of  cases,  are  the  following.  The  mouth,  stomach,  and 
intestines  are  inflamed;  the  stomach  and  duodenum  exhibit  spots  resembling 
eschars,  and  perforations  of  all  their  coats;  and  the  villous  coat  of  the  former 
is  in  a  manner  destroyed,  and  reduced  to  the  consistence  of  a  reddish-brown 
pulp.  In  cases  of  recovery,  it  has  been  a  question  how  long  it  takes  for  the 
poison  to  be  eliminated  from  the  system.  In  a  case,  reported  by  Dr.  D.  Mac- 
lagan,  in  wiiich  about  two  drachms  of  the  poison  had  been  swallowed,  and  in 
which  magnesia  was  used  successfully  as  an  antidote,  arsenic  was  detected  in 
the  urine  by  Marsh's  test  as  late  as  the  twentieth  day. 

A  milder  grade  of  arsenical  poisoning,  yet  sometimes  serious  in  its  conse- 
quences, has  resulted  in  many  instances  from  the  inhalation  of  the  air  of  apart- 
ments lined  with  green  wall-paper,  which  owes  it  colour  to  arsenite  of  copper, 
and  from  which  a  fine  poisonous  dust  sometimes  escapes  when  the  paper  has 
not  been  well  prepared.  (See  Chem.  News,  March  24, 1860  )  Death  has  also  re- 
sulted, in  more  than  one  instance,  from  working  in  the  manufacture  of  artificial 
leaves,  which  owe  their  green  colour  to  the  same  poison.  (Ibid.,  Nov.  30, 1861  ) 

In  view  of  the  numerous  accidents  and  crimes  caused  by  the  use  of  arsenious 
acid,  its  sale  should  be  regulated  by  law  in  all  the  States  of  the  Union.  In 
1851,  an  act  for  this  purpose  was  passed  by  the  British  Parliament. 

Dr.  Christison  divides  the  poisonous  effects  of  arsenious  acid  into  three  orders 
of  cases,  according  to  the  character  and  violence  of  the  symptoms.  In  the  first 
order,  the  poison  produces  symptoms  of  irritation  and  inflammation  along  the 
course  of  the  alimentary  canal,  and  commonly  kills  in  from  one  to  three  days. 
In  the  second,  the  signs  of  inflammatign  are  moderate,  or  even  altogether  want- 
ing, and  death  occurs  in  five  or  six  hours,  at  a  period  too  early  for  inflamma- 
tion to  be  always  fully  developed.  In  the  third  order  of  cases,  two  stages 
occur;  the  first  stage  being  characterized  by  inflammatory  symptoms,  as  in 
the  first  order ;  the  second^  by  symptoms  referable  to  nervous  irritation,  such 
as  imperfect  palsy  of  the  arms  or  legs,  epilepsy,  tetanus,  hysterical  affections, 
mania,  and  coma.  It  is  a  general  character  of  this  poison  to  induce  inflamma- 
tion of  the  stomach  in  almost  all  instances,  provided  death  does  not  take  place 
immediately,  whatever  be  the  part  to  which  it  is  applied.  Thus  the  poison, 
when  applied  to  a  fresh  wound,  will  give  rise  to  the  same  morbid  appearances 
in  the  stomach  and  intestines,  as  when  it  is  swallowed.  In  some  cases,  ob- 
served by  Drs.  Mall  and  Bailie,  the  rectum  was  much  inflamed,  while  the 
colon  and  small  intestines  escaped. 

The  precise  rank  which  should  be  assigned,  in  the  scale  of  poisons,  to  ar- 
senious acid  when  applied  externally,  is  still  undetermined.  One  set  of  observers 
contend  that  its  external  application  is  not  attended  with  great  danger;  while 
another  party  conceives  that  it  acts  as  a  virulent  poison.  Hunter,  Sir  Everard 
Home,  Joeger,  Brodie,  Dr.  Campbell  of  Edinburgh,  Smith,  and  Orfila  have  all 
adduced  experiments  on  the  inferior  animals,  which  prove  that  arsenious  acid, 
inserted  into  a  recent  wound,  causes  death  after  a  longer  or  shorter  period.  In- 
deed, some  observations  go  to  prove  that  its  poisonous  effects  are  developed  by 
a  smaller  amount,  applied  in  this  way,  than  when  taken  into  the  stomach.  Nor 
are  there  wanting  many  well-authenticated  facts  of  its  deleterious  effects,  ex- 
ternally applied,  on  the  human  constitution.  Roux  has  put  on  record  the  case  of 
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a  young  woman  under  his  care,  whose  death  was  caused,  after  a/^onizin/y  suf- 
ferings, by  the  application  of  an  arsenical  paste  to  a  cancerous  breast.  I)«;ath 
has  occurred  from  the  application  of  an  arsenical  paste  to  a  soft  tumour  of  the 
temple ;  the  poisonous  effects  on  the  system  at  large  being  the  cause  of  the 
fatal  result.  Sir  Astley  Cooper  bears  testimony  to  the  dangerous  effects  of 
arsenic,  externally  applied.  On  the  other  hand,  some  writers  assert  the  safety 
of  the  external  application  of  this  poison.  Mr.  Ulackadder  applied  it  in  largo 
quantities  to  sores,  and  never  witnessed  a  single  instance  in  which  it  acted 
constitutionally.  The  late  Ur.  Randolph,  of  this  city,  stated  that  Dr.  Physick 
frequently  and  successfully  employed  ar.senic  by  external  application,  without 
its  being  productive  of  the  injurious  consequences  which  have  been  attributed 
to  it.  (North  Amer.  Med.  and  Surg.  Journ.,  v.  257.)  In  weighing  testimony 
80  conflicting,  we  are  constrained  to  believe  that  the  circumstances  of  the  dif- 
ferent experiments  and  observations  must  have  been  different;  and  we  think 
that  tlie  observations  of  Blackadder  and  Harles  show  in  what  this  difference 
consists.  It  seems  to  depend  entirely  on  the  circumstances  of  the  application, 
as  being  favourable  or  otherwise  to  absorption.  Blackadder  attributes  his  suc- 
cess to  the  large  quantity  of  arsenic  which  he  employs,  and  which,  he  contends, 
kills  the  part  without  being  absorbed ;  and  this  is  probably  the  fact.  Harles's 
observations  may  be  explained  on  the  same  principle.  He  contended  that  the 
outward  application  of  arsenic  is  comparatively  safe  to  ulcers,  either  common 
or  malignant;  but  is  dangerous  to  parts  recently  wounded  and  pouring  out 
blood.  Here  the  difference  would  seem  to  consist  in  the  greater  liability  to 
absorption  in  the  latter  than  in  the  former  case.  The  very  dilution  caused  by 
the  blood  may  be  an  efficient  promoter  of  absorption ;  for  the  experiments  of 
Dr.  Campbell  show  that  arsenic  acts  with  more  energy  when  dissolved  in  water 
than  when  in  the  solid  state.  The  case  in  which  Dr.  Randolph  employed  ar- 
senious  acid,  by  the  advice  of  Dr.  Physick,  was  one  of  ulcerated  scrotum,  in 
which  it  acted  by  producing  the  death  of  the  diseased  part,  a  state  evidently 
unfavourable  to  absorption.  The  formula  employed  was  one  part  of  the  acid 
to  five  of  sublimed  sulphur.  Arsenious  acid  proves  escharotic,  according  to 
some,  by  acting  on  the  vital  properties  of  the  part  so  as  to  cause  its  death ; 
according  to  others,  by  producing  a  chemical  decomposition  of  the  structure. 

Upon  the  whole,  new  facts  are  wanting  to  clear  up  this  difficult  subject. 
Judging  from  the  lights  we  possess,  the  external  application  of  arsenious  acid, 
in  case  it  is  absorbed,  is  attended  with  very  great  danger;  and  the  conditions 
of  a  part,  and  of  the  system  at  large,  favourable  or  otherwise  to  absorption, 
are  too  little  understood,  to  make  it  warrantable  to  use  this  poison  externally 
without  the  greatest  caution. 

Treatment  of  Poisoning  by  Arsenious  Acid  Before  the  antidote,  to  be  men- 
tioned presently,  can  be  obtained,  the  poison  should  be  dislodged  as  far  as  pos- 
sible by  free  vomiting,  induced  by  the  finger,  the  feather  part  of  a  quill,  and 
the  administration  of  an  emetic  of  sulphate  of  copper  or  sulphate  of  zinc.  The 
same  object  is  promoted  by  the  use  of  the  stomach-pump.  Demulcent  drinks 
should  be  freely  given,  such  as  milk,  white  of  eggs  and  water,  or  flour  and 
water,  which  serve  to  encourage  the  vomiting  and  envelope  the  poison. 

The  antidote  above  referred  to  is  the  hydrated  sesquioxide  (peroxide)  of  iron, 
in  the  moist  or  pulpy  state.  As  soon  as  it  is  ready,  it  must  be  given  in  doses 
of  a  tablespoonful  to  an  adult,  of  a  dessertspoonful  to  children,  every  five  or 
ten  minutes,  until  the  urgent  symptoms  are  relieved.  It  is  calculated  that  the 
quantity  taken  should  be  at  least  twelve  times  the  supposed  amount  of  the 
poison  swallowed;  but,  as  the  antidote  is  perfectly  innocent,  it  is  prudent  to 
give  it  in  larger  quantities  According  to  the  experiments  of  E.  Riegel,  one 
part  of  arsenious  acid  in  solution  is  so  fully  precipitated  by  ten  of  the  dry 
oxide,  that,  after  its  action,  not  a  trace  of  the  poison  can  be  detected,  even  by 
Marsh's  test.  Its  efficacy  is  of  course  greater,  the  sooner  it  is  administered 
after  the  ingestion  of  the  poison ;  but,  even  after  delay,  its  use  will  prove  ad- 
vantageous, so  long  as  any  portion  of  the  poison  still  remains  in  the  stomach. 
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The  antidote  acts  by  producing  with  the  poison,  by  a  transfer  of  oxygen,  from 
the  oxide  to  the  acid,  an  insoluble,  and  therefore  inert,  subarseniate  of  protox- 
ide of  iron  (2Fej03  ^"^  As03  =  4FeO,AsOJ.*  The  manner  of  preparing  the 
antidote  will  be  given  elsewhere.  (See  Fer^i-i  Oxidum  Ilt/dratum.)  It  should 
be  kept  bj^  all  apothecaries  ready  for  use. 

This  antidote  for  arsenious  acid  was  discovered  by  Drs.  Bunsen  and  Berthold, 
of  Gottingen,  in  1834;  and  its  efficacy  has  been  abundantly  confirmed  by  ex- 
periments on  inferior  animals,  and  by  its  successful  application  to  numerous 
cases  of  poisoning  in  the  human  subject.  Among  others,  the  reader  is  referred 
to  the  following. — 1.  The  case  of  M.  J31ondel,  in  which  two  drachms  of  arsenic 
bad  been  swallowed.  2.  Two  cases  treated  by  Dr.  Buzorini.  8.  A  case  reported 
by  Mr.  John  Robson,  in  which  more  than  a  drachm  and  a  half  of  the  poison 
had  been  swallowed,  and  the  antidote  was  not  administered  until  two  hours 
after  the  poison  had  been  taken.  In  tlie  last-mentioned  case,  about  an  hour 
after  the  ingestion  of  the  poison,  the  stomach-pump  was  used,  but  unsuccess- 
fully, on  account  of  the  instrument  becoming  choked  with  the  remains  of  food. 
4.  A  case  related  by  Dr.  Thomas,  of  Baltimore,  in  which  twentv  grains  of  the 
jjoison  had  been  swallowed.  5.  Case  of  Dr.  Macdonald  in  the  N.  Y.  Journ.  of 
Med.  and  Surg.  (ii.  205).  6.  Case  reported  by  Dr.  Gerhard.  (Med.  Eram.,  iii. 
250.)  7.  Cases  related  by  Drs.  Smiley  and  Wallace,  of  this  city.  Eight  persons 
in  one  family  were  poisoned,  of  whom  six  recovered  and  two  died.  In  the  fatal 
cases,  the  patients  could  not  retain  the  antidote.  (Ibid.,  iii.  679.) 

Several  valuable  observations  have  been  made  in  relation  to  the  antidotal 
powers  of  the  different  oxides  of  iron,  and  the  circumstances  which  influence 
their  efficacy.  The  forms  of  oxide  experimented  with  are  the  anhydrous  ses- 
quioxide  (colcothar),  the  dry  hydrated  sesquioxide  (rust  of  iron,  and  the  sub- 
carbonate  of  iron  of  the  U.  S.  Pharmacopoeia,  which  are  both  essentially  hy- 
drated oxides),  the  hydrated  oxide  in  the  state  of  pulp  or  magma,  and  the 
same  oxide  kept  under  a  stratum  of  water.  Orfila  has  shown  that  colcotliar  is 
without  effect,  because  it  does  not  combine  with  the  arsenious  acid.  Dr.  Yon 
Specz,  of  Vienna,  has  proved  that  rust  of  iron  acts  as  an  antidote  to  arsenious 
acid ;  but,  as  it  is  much  less  powerful  than  the  pulpy  hydrate,  it  should  be  used 
only  in  .the  absence  of  the  latter,  and  until  it  can  be  procured,  Orfila  agrees 
with  Yon  Specz  as  to  the  degree  of  efficacy  of  the  rust,  and  attributes  its  in- 
ferior power  to  its  inability  compZe/eZy  to. neutralize  the  arsenious  acid.  Accord- 
ing to  the  French  toxicologist,  it  forms  with  the  acid  a  subsalt  which  is  poi- 
sonous, though  much  less  so  than  the  free  arsenious  acid.  All  the  best  author- 
ities unite  in  considering  the  hydrated  oxide,  in  the  state  of  pulp  or  magma, 
to  be  the  best  form  of  the  antidote;  but  opinions  have  been  divided  as  to  the 
necessity  of  its  being //'e-s'/tZy  prepared  as  well  as  moist,  and  as  to  the  relative 
advantage  of  much  or  little  water  to  maintain  it  in  the  moist  state.  An  able 
paper  of  Prof.  William  Procter,  jun.,  of  this  city,  appears  to  have  settled  these 
points  (Amer.  Journ.  of  Pharmacy,  xiv.  29,  April,  1842.)  He  has  proved  that 
the  moist  oxide  gradually  decreases  in  its  power  of  neutralizing  arsenious  acid, 
the  longer  it  is  kept;  and  that  this  decrease  in  power  is  more  rapid  in  the 

*  If  the  statements  made  by  British  writers  as  to  the  efficiency  of  the  arseniate  of  pro- 
toxide of  iron  as  a  remedy,  and  the  minuteness  of  tlie  dose  necessary,  be  admitted  as 
correct,  it  will  be  necessary  to  seek  some  other  explanation  of  the  antidotal  powers  of 
the  hydrated  sesquioxide  of  iron  tlian  tiie  one  above  given  by  the  late  Dr.  Bache.  The 
probability  is  that  the  new  compound  is  the  sesqularseniate  of  sesquioxide  of  iron  (2FjO., 
3AsO.);  and  the  following  may  be  the  rationale.  Six  eqs.  of  sesquioxide  (F^Og)  may  sur- 
render, each  one  eq.  of  oxygen,  to  3  eqs.  of  arsenious  acid  (AsOj),  converting  them  into  3 
eqs.  of  arsenic  acid  (AsOj),  which  then  combines  with  2  eqs.  of  undecomposed  sesquiox- 
ide, producing  the  sesquiarseniate  of  sesquioxide  of  iron  (2F^03,3As03);  twelve  eqs.  of 
protoxide  resulting  from  the  loss  of  one  eq.  of  oxygen,  each,  by  the  six  eqs.  of  sesqui- 
oxide first  mentioned.  If  this  be  the  true  explanation,  it  may  be  determined  by  a  simple 
calculation,  based  on  the  combining  numbers,  that  each  grain  of  arsenious  acid  will  re- 
quire for  saturation  2-64  grains  of  hydrated  sesquioxide  of  iron  ;  but,  in  fact,  according 
to  the  experiments  of  the  Messrs.  T.  &  H.  Smith,  of  Edinburgh,  8  grains  are  practically 
necessary.  [Note  to  the  thirteenth  edition.) 
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oxide,  when  mixed  with  much  water,  than  when  in  the  form  of  a  thick  magma. 
The  cause  of  this  dinunution  of  neutralizing  power,  on  the  part  of  the  moist 
oxide,  by  being  kept,  id  explained  by  the  experiments  of  G.  C.  Wittstein.  This 
chemirtt  finds  that  tlie  liydrated  oxide  of  iron,  recently  precipitated,  dissolves 
readily  in  acetic  and  other  vegetable  acids  in  the  cold,  but  becomes  nearly  in- 
soluble when  kept  for  some  time  under  water.  This  change  in  solubility  is 
attributed  by  Wittstein  to  two  causes;  the  gradual  change  of  the  oxide  from 
the  amorphous  to  the  crystalline  state,  and  its  partial  dehydration;  for,  when 
kept  a  long  time,  the  oxide  loses  half  its  water.  From  these  considerations, 
Wittstein  prefers  the  more  recent  oxide  as  an  antidote  for  arsenic,  and  recom- 
mends that  the  preparation  should  be  re-made  every  six  months  or  year,  by 
dissolving  the  old  oxide  in  muriatic  acid,  and  re-precipitating  with  ammonia. 
(Buchner''s  Repert.,  xliii.  306.)  In  the  latter  remarks,  Wittstein  has  only  con- 
firmed what  had  been  previously  observed  by  Procter. 

It  follows  from  the  above  facts  and  observations,  that  the  forms  of  sesqui- 
oxide  of  iron  are  efficacious  as  antidotes  to  arsenic  in  the  following  order, 
beginning  with  the  one  having  the  least  power: — 1,  dry  hydrated  oxide;  2, 
hydrated  oxide,  long  kept  and  mixed  with  much  water;  3,  the  same,  long  kept 
and  in  the  form  of  a  thick  magma;  4,  the  same  just  precipitated  and  still  pulpy. 
The  form  of  antidote  which  can  be  obtained  first  must  be  used  first,  although 
not  the  best,  and  may  be  replaced  by  a  better  as  soon  as  it  can  be  procured. 
The  apothecary  should,  therefore,  always  keep  the  oxide  in  the  form  of  thick 
magma,  and  be  prepared,  at  a  moment's  warning,  to  make  the  antidote.  When 
applied  to  for  it,  he  must  furnish  the  magma,  or,  if  unprovided  with  this,  the 
rust  or  subcarbonate,  and  immediately  proceed  to  prepare  the  antidote,  which 
may  be  done  in  ten  or  fifteen  minutes,  if  the  proper  solutions  are  always  kept 
on  hand.  (See  Ferri  Oxidum  Hydratum.) 

The  antidote  having  been  faithfully  applied,  the  subsequent  treatment  con- 
sists- in  the  administration  of  mucilaginous  drinks.  Should  the  patient  survive 
long  enough  for  inflammatory  symptoms  to  arise,  these  must  be  combated  on 
general  principles.  Accordingly,  venesection  and  leeches  may  become  neces- 
sary; and,  in  the  course  of  the  treatment,  emollient  enemata,  antispasmodics, 
and  narcotics  will  often  prove  useful  in  mitigating  pain  and  allaying  nervous 
irritation.  Convalescence  is  generally  long  and  distressing;  and  hence  it  is  of 
the  greatest  importance  to  attend  to  the  diet,  which  should  consist  exclusively 
of  milk,  gruel,  cream,  rice,  and  similar  bland  articles. 

Bussy  has  proposed  light  magnesia,  or  the  kind  which  has  not  been  too 
strongly  calcined,  as  Avell  as  recently  precipitated  gelatinous  magnesia,  as  an 
antidote  for  arsenious  acid;  and  a  case  is  given  by  him  in  which  it  appeared 
to  prove  efficacious.  (Journ.  de  Pharm.,  x.  81.)  The  dense  kind  has  very  little 
efficacy.  Dr.  Christison  saw  a  case  in  which  this  antidote  seemed  very  ser- 
viceable. A  successful  case  is  also  reported  by  Cadet-de-Gassicourt  {Journ.  de 
Fliarm.,  Mars,  1848),  and  another  by  Dr.  E.  Bissel,  of  Norwalk,  Conn.  {Am. 
Journ.  of  Med.  Sci.,  July,  1848.)  For  the  full  precipitation  of  arsenious  acid, 
eighteen  times  its  weight  of  anhydrous  magnesia  are  required.  {E.  Biegel.) 
Like  the  sesquioxide  of  iron,  the  magnesian  antidote  is  conveniently  kept,  in 
a  pulpy  state,  under  water  in  stopped  bottles.  M.  Schroff  has  made  some  ex- 
periments on  rabbits,  to  determine  the  comparative  efficacy,  as  antidotes,  of 
the  sesquioxide  and  magnesia,  and  gives  the  preference  to  the  latter.  The  hy- 
drated magnesia  is  best  prepared  extemporaneously  by  quickly  forming  a  solu- 
tion of  sulphate  of  magnesia,  and  precipitating  by  water  of  ammonia,  which 
is  preferable  to  potassa,  as  any  portion  of  the  latter,  remaining  in  the  prepara- 
tion, might  act  injuriously  by  favouring  the  solubility  of  the  arsenious  acid. 
Notwithstanding  these  statements,  however,  it  is  asserted  by  T.  &  H.  Smith 
of  Edinburgh,  on  the  basis  of  experiment,  that  magnesia  is  incapable  of  neu- 
tralizing arsenious  acid,  and  is  utterly  useless  as  an  antidote.  {Pharm.  Journ., 
Oct.  1865,  p.  144.)  Under  these  circumstances,  it  would  be  unwarrantable  to 
rely  on  it  when  the  ferruginous  antidote  is  attainable. 
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For  the  salts  of  the  acids  of  arsenic,  the  subacetate  of  the  sesquioxide  of 
iron  has  been  suggested  as  an  antidote  by  Duflos.  In  poisoning  by  these  salts, 
the  sesquioxide  is  said  to  be  without  effect. 

A  mechanical  method  of  counteracting  the  effects  of  arsenic  is  said  to  have 
been  employed  with  complete  success  in  several  instances.  It  consists,  after 
thoroughly  wa'shing  out  the  stomach,  in  administering  large  quantities,  a  pound 
or  more,  of  a  mixture  of  chalk  and  castor  oil,  of  the  consistence  of  thick  cream, 
which  so  envelopes  the  particles  of  the  poison  adhering  to  the  mucous  mem- 
brane as  to  render  them  harmless,  while  carried  through  the  bowels  and  evacu- 
ated. (W.  T.  Fewtrell,  Chem.  Netvs,  Jan.  14,  1860,  p.  71.) 

Beagents  for  detecting  Arsenious  Acid.  As  arsenic  is  so  frequently  em- 
ployed for  criminal  purposes,  it  becomes  important  to  detect  its  presence  in 
medico-legal  investigations.  The  tests  for  it  may  be  divided  into  those  which 
indicate  indirectly  its  presence,  and  those  which  demonstrate  its  presence  in- 
contestably,  by  bringing  it  to  the  metallic  state.  The  former  embrace  all  the 
liquid  reagents,  so  called  ;  the  latter,  the  processes  for  metallization.  It  is  neces- 
sary, however,  to  be  aware  of  the  fact,  that  many  of  the  substances  employed 
as  tests  for  arsenic  are  themselves  often  contaminated  with  arsenic,  and  unless 
great  care  be  exercised  to  select  reagents  perfectly  free  from  this  impurity, 
there  will  be  danger  that  the  results  may  be  fallacious. 

The  most  characteristic  reagents  are  sulphuretted  hydrogen,  ammoniacal 
nitrate  of  silver,  and  ammoniacal  sulphate  of  copper.  In  the  opinion  of  Dr. 
Christison,  the  concurrent  indications  of  these  three  tests  are  all-sufficient  for 
detecting  arsenious  acid  ;  but  we  think  that,  in  questions  involving  life,  the 
metallization  of  the  poison  should  never  be  omitted. 

In  using  sulphuretted  hydrogen,  the  solution  must  be  neutral.  An  excess  of 
alkali  may  be  neutralized  with  acetic  acid,  and  an  excess  of  nitric  or  sulphuric 
acid  by  potassa.  A  slight  excess  of  acetic  acid  is  not  hurtful,  but  rather  favours 
the  subsidence  of  the  precipitate,  which  is  the  tersulphuret  of  arsenic.  Accord- 
ing to  Dr.  Christison,  this  test  is  so  exceedingly  delicate,  that  it  detects  the 
poison  when  dissolved  in  one  hundred  thousand  parts  of  water.  The  colour  it 
produces  is  lemon  or  sulphur-yellow;  but  the  presence  of  vegetable  or  animal 
matter  commonly  gives  it  a  whitish  or  brownish  tint.  Some  medical  jurists 
recommend  the  use  of  sulphuretted  hydrogen  water;  but  the  gas  is  far  prefer- 
able. It  can  be  applied  with  much  convenience  by  using  one  of  Dr.  Hare's 
self-regulating  gas  generators. 

The  ammoniacal  nitrate  of  silver  gives  a  yellow  precipitate  of  arsenite  of 
silver. 

The  ammoniacal  sulphate  of  copper  is  a  test  of  very  great  delicacy.  The  pre- 
cipitate occasioned  by  it  is  the  arsenite  of  copper,  of  an  apple-green  or  grass- 
green  colour.  Its  operation  is  prevented  by  muriatic,  nitric,  sulphuric,  acetic, 
citric,  and  tartaric  acids  in  excess ;  as  also  by  ammonia. 

Of  the  three  tests  mentioned,  perhaps  sulphuretted  hydrogen  is  the  most 
delicate;  and  it  has  the  advantage  of  yielding  a  precipitate  eligible  for  subse- 
quent reduction.  But  they  are  all  liable  to  the  objection  of  being  obscured  in 
their  indications,  w^here  the  amount  of  poison  is  small,  by  the  presence  of  organic 
principles ;  a  complication  constituting  the  most  difBcult  problem  for  the  medical 
jurist.  As  this  case  includes  all  others  of  more  easy  solution,  we  shall  suppose 
it  to  occur,  and  shall  indicate  the  steps  to  be  pursued. 

Having  obtained  general  indications  of  the  presence  of  arsenic,  the  first  step 
will  be  to  separate  the  organic  matters;  the  second,  to  throw  down  the  arsenic 
by  means  of  sulphuretted  hydrogen;  and  the  third,  to  reduce  the  precipitate 
obtained  to  the  metallic  state.  It  is  proper  to  state  here  that,  in  a  communi- 
cation to  the  Paris  Academy,  Dr.  Blondlot,  of  Nancy,  asserts,  as  the  result  of 
numerous  experiments,  that  the  smallest  quantity  of  oily  or  fatty  matter  has  the 
eflfect  of  diminishing,  even  to  one-twentieth,  the  solubility  of  arsenious  acid,  and 
consequently  of  very  much  increasing  the  difficulty  of  detecting  it.  (See  Am. 
Journ.  of  Fharm.,  May,  1860,  p.  220.) 
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The  following  are  the  directions  given  by  Dr.  Christison  for  separating  the 
organic  principles.  Boil  the  suspected  matter  with  distilled  water  for  half  an 
hour,  and  filter,  first  through  gauze  to  separate  the  coarser  particles,  and  after- 
wards through  paper.  To  the  transpnrout  solution  thus  obtained  add  acetic 
acid,  which  will  coagulate  some  animal  principles.  To  ascertain  whether  the  " 
solution  has  been  sufficiently  freed  from  animal  matter  by  this  measure,  neutral- 
ire  with  ammonia,  and  test  a  small  portion  of  it  with  the  ammoniacal  nitrate 
of  silver.  If  this  give  a  characteristic  precipitate,  the  solution  is  sufficiently 
deprived  of  animal  matter;  if  not,  another  measure  must  be  adopted  to  .sepa- 
rate it.  This  consists  in  first  rendering  the  solution  neutral  or  slightly  alkaline, 
ne.xt  faintly  acidulating  with  muriatic  acid,  and  then  adding  an  excess  of  nitrate 
of  silver.  Tiiis  salt  precipitates  the  animal  matter  in  combination  with  oxide 
of  silver.  After  this  step,  the  excess  of  silver  is  thrown  down  by  a  slight  excess 
of  chloride  of  sodium,  and  the  solution  filtered. 

The  solution  having  in  this  manner  been  disembarrassed  of  organic  matter, 
the  free  nitric  acid  is  neutralized  by  potassa  in  slight  excess,  and  the  solution 
acidulated  with  acetic  acid.  A  stream  of  sulphuretted  hydrogen  is  then  passed 
through  it,  which  will  throw  down  the  arsenic  as  the  tersulphuret.  If  the  pro- 
portion of  arsenic  be  very  small,  a  yellowishness  only  will  be  produced,  owing 
to  the  precipitate  being  soluble  in  an  excess  of  the  precipitant.  In  this  case  it 
is  necessary  to  boil,  to  drive  off  the  excess  of  sulphuretted  hydrogen.  The  pre- 
cipitate is  then  collected  and  dried.  If  it  be  very  minute,  it  must  be  allowed  to 
subside;  and,  the  clear  liquid  having  been  withdrawn,  the  remainder  is  to  be 
poured  upon  a  filter.  After  filtration,  the  precipitate  is  washed  down  to  the 
bottom  of  the  filter,  by  means  of  the  pipette,  an  instrument  employed  for  wash- 
ing scanty  precipitates.  The  filter  is  then  gently  pressed  between  folds  of  bibu- 
lous paper,  and  the  precipitate  removed  with  the  point  of  a  knife  before  it  dries, 
and  then  dried  in  little  masses  on  a  watch-glass.  In  this  manner.  Dr.  Christt- 
son  states  that  it  is  easy  to  collect  a  portion  of  the  tersulphuret  so  small  as  the- 
twenty-fifth  part  of  a  grain.  When  the  precipitate  is  small  and  not  easily  sepa- 
rated, Devergie  recommends  to  dissolve  it  in  a  small  quantity  of  ammonia, 
filter  the  solution,  and  evaporate  it  in  a  watch-glass,  when  the  tersulphuret 
will  be  left.  The  precipitate  is  then  to  be  reduced  by  means  of  a  flux,  which 
this  author  recommends  to  consist  of  two  parts  of  ignited  carbonate  of  soda 
and  one  of  charcoal,  as  preferable  to  black  flux.  The  best  flux  for  arsenious 
acid  is  freshly  ignited  charcoal. 

In  order  to  facilitate  the  detection  of  arsenic  in  the  solid  tissues,  as  the  liver, 
spleen,  stomach,  &c.,  it  is  customary  first  to  destroy  the  animal  matter,  and  then 
to  dissolve  out  the  poison.  Various  agencies  have  been  resorted,  to  for  this  pur--^ 
pose,  but  beating  with  somewhat  less  than  one-half  the  weight  of  concentrated 
sulphuric  acid  is  perhaps  the  most  convenient  and  effectual.  The  animal  mat- 
ter is  thus  carbonized,  and  will  now  yield  a  part  at  least  of  the  arsenic  which 
it  may  contain  to  boiling  water,  in  a  state  proper  for  the  application  of  tests. 
But  M.  Blondlot  has  ascertained  by  experiment  that  all  the  arsenic  is  not  thus 
extracted;  a  considerable  portion  being  left  behind  in  the  state  of  insoluble 
sulphuret,  resulting  from  a  partial  decomposition  of  the  sulphuric  acid.  To 
remedy  this  disadvantage,  M.  Blondlot  recommends,  after  the  carbonized  tissue 
has  been  exhausted  as  far  as  possible  with  water,  to  treat  it  with  solution  of 
ammonia,  which  dissolves  the  sulphuret,  and  yields  it  on  evaporation.  The 
sulphuret  is  now  to  be  converted  into  arsenic  acid  by  boiling  with  nitric  acid ; 
and,  having  been  evaporated  to  dryness,  is  to  be  treated  with  water.  The  sola* 
tion  thus  obtained  is  to  be  added  to  the  first,  and  the  two  will  yield  all  the 
arsenic  originally  present  in  the  tissue.  {Journ.  de  Fharm.,  Aoiit,  185T;  p- 117.); 

Another  method  of  separating  arsenic  in  solution  from  organic  matters  is, 
by  the  process  of  dialysis,  invented  by  Prof.  Graham,  of  London,  of  which  a 
particular  account  will  be  given  in  the  pharmaceutical  preface  to  the  second 
part  of  this  work.  By  means  of  an  instrument  called  the  dialyser,  watery  solu- 
tions of  saline  and  other  crystallizable  substances  may  be  separated  from  those 
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not  crystalli'zable,  such  as  gelatinous,  albuminous,  mucilaginous,  and  amyla- 
ceous liquids ;  the  latter  refusing  to  pass  through  a  diaphragm  of  some  porous 
substance,  which  is  readily  permeable  by  the  former.  Thus,  a  circular  piece  of 
parchment  paper,  folded  in  the  form  of  a  common  filter,  is  placed  in  a  vessel 
containing  distilled  water;  the  suspected  liquid,  having  been  heated  so  as  to 
effect  a  more  complete  solution  of  the  arsenic,  is  poured  into  the  filter,  and  the 
vessel  set  aside  for  twenty-four  hours.  At  the  end  of  this  time,  the  crystallizable 
matter,  including  the  arsenic,  will  have,  to  a  great  extent,  passed  through  into 
the  distilled  water,  leaving  the  organic  matters  behind,  and  a  solution  will 
have  been  obtained  in  a  condition  fit  for  the  application  of  the  different  tests. 
Following  up  a  suggestion  of  Dr.  Clarke,  of  Aberdeen,  that  arsenic  might  be 
separated  by  taking  advantage  of  the  volatility  of  its  chloride.  Dr.  Andrew  Fyfe, 
of  the  same  place,  applied  the  principle  to  the  detection  of  the  metal  when  mixed 
with  organic  matter.  For  this  purpose,  he  heated  the  arsenical  liquid  with  sul- 
phuric acid,  free  from  arsenious  acid,  in  a  flask  to  which  a  bent  tube  and  cooled 
receiver  were  adapted.  When  the  mixture  was  brought  to  the  boiling  point,  a 
little  dried  sea-salt  Avas  added,  the  receiver  was  connected,  and  the  distillation 
continued  for  some  time.  Hydrochloric  acid  was  evolved,  Avhich,  by  reacting 
Avith  the  arsenious  acid,  produced  terchloride  of  arsenic,  which  distilled  over 
free  from  organic  matter.  The  terchloride  of  arsenic  was  then  precipitated  by 
a  stream  of  sulphuretted  hydrogen,  to  obtain  the  yellow  tersulphuret  of  arsenic, 
or  subjected  to  the  action  of  Marsh's  test.  (Philos.  Mag.,  4th  series,  ii.  48T.) 
The  distillate  of  terchloride,  as  thus  obtained,  is  liable  to  contain  sulphurous 
acid,  from  the  action  of  organic  matter  on  the  sulphuric  acid,  with  the  effect  of 
obscuring  the  indications  of  Marsh's  test  when  subsequently  applied,  by  giving 
rise  to  a  yellow  ring  instead  of  a  black  stain.  To  prevent  the  formation  of  sul- 
phurous acid,  L.  A.  Buchner  recommends  that  the  chloride  of  sodium  should  be 
added  to  the  arsenical  liquid  before  the  sulphuric  acid,  and  previously  mixed 
with  a  little  chlorate  of  potassa,  the  chlorine  from  which  has  the  effect  of  pro- 
moting the  formation  of  the  arsenical  terchloride,  and  of  rendering  the  decom- 
position of  the  organic  matter  more  complete.  (Pharm.  Joiirn.  and  Trans.,  July, 
1855,  p.  38.)  Dr.  Penny  and  Mr.  W.  Wallace  bear  testimony  to  the  value  of  the 
plan  of  converting  the  arsenic  into  terchloride,  as  a  means  of  separating  the 
metal  from  organic  matter,  but  think  it  will  be  found  in  practice  more  conve- 
nient to  produce  the  terchloride  by  the  direct  agency  of  hydrochloric  acid,  than 
by  sulphuric  acid  and  chloride  of  sodium,  as  recommended  by  Dr.  Fyfe. 

The  general  formula  for  reduction  is  as  follows.  The  operation  is  performed 
in  a  small  glass  tube.  If  the  matter  to  be  operated  on  is  small,  it  is  introduced 
^to  the  bottom  of  the  tube,  and  then  a  little  of  the  flux  is  added  to  cover  it,  care 
being  taken  that  the  materials  are  conducted  to  the  place  they  are  to  occupy, 
by  means  of  a  small  glass  funnel  with  a  slender  stem,  without  soiling  the  empty 
pan  of  the  tube.  The  heat  is  applied  by  means  of  a  spirit-lamp ;  the  upper  part 
of  the  material  being  first  heated  with  a  small  flame,  and  afterwards  the  lower 
part  with  a  larger  flame.  A  little  water,  disengaged  at  first,  should  be  removed 
by  a  roll  of  filtering  paper,  before  sufficient  heat  has  been  applied  to  sublime 
the  raeta;l.  When  the  dark  crust  begins  to  form,  the  tube  should  be  held  quite 
B-teady,  and  in  the  same  part  of  the  flame.  This  crust  is  the  metallic  arsenic, 
having  the  surface  next  to  the  tube  resplendent  and  polished,  and  the  interior 
surface  crystalline.  Its  characters  are  quite  distinct,  even  when  it  does  not 
amount  to  more  than  the  three-hundredth  part  of  a  grain.  If  any  doubt  should 
be  felt  as  to  the  nature  of  the  crust,  it  may  be  driven  up  and  down  the  tube,  so 
as  to  convert  it  into  sparkling  octohedral  crystals  of  arsenious  acid,  the  triangu- 
lar facets  of ;which  may  be  seen  with  a  magnifying  glass.  Finally,  the  crystals 
may  be  dissolved  in  a  drop  or  two  of  distilled  water,  and  the  solution  will  react 
character istieally  with  the  liquid  tests. 

Another  method  of  testing  for  arsenic  has  been  proposed  by  Mr.  Marsh.  It 
consists  in  taking  advantage  of  the  power,  which  nascent  hydrogen  possesses, 
of  decomposing  the  acids  of  arsenic,  with  the  result  of  forming  water  and  arse- 
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niuretto.1  hydrogen.  The  liquid  from  the  stomach,  or  obtained  from  its  contents 
by  boiliuff  water,  is  added  to  the  materials  for  generating  hydrogen  (dilute  sul- 
phuric acid  and  zinc),  contained  in  a  self-regulating  generator  of  hydrogen.  If 
the  liquid  from  the  stomach  contain  arsenic,  the  nascent  hydrogen  will  combine 
witli  tlie  metal,  and  the  nature  of  the  compound  gas  formed  may  be  ascertained 
by  burning  a  jet  of  it  from  a  fine  jet-pipe  connected  with  the  generator.  The 
flame  will  liave  a  characteristic  blue  colour ;  and,  by  holding  a  porcelain  plate 
against  it,  a  thin  film  of  metallic  arsenic,  forming  a  black  stain,  will  be  deposited. 
Liebig  and  Mohr  bear  testimony  to  the  delicacy  of  this  test;  but,  to  remove 
every  source  of  fallacy,  it  is  necessary  to  be  sure  of  the  purity  of  the  materials 
for  generating  the  hydrogen,  by  a  preliminary  trial  of  the  gas,  before  the  sus- 
pected liquid  is  added;  as  zinc  and  sulphuric  acid  are  both  liable  to  contain  a 
minute  proportion  of  arsenic.  This  trial  is  made  by  holding  a  plate  against  the 
burning  hydrogen,  which,  if  pure,  will  produce  no  stain.  The  pieces  of  zinc 
employed  should  be  changed  after  every  experiment.  Magnesium  might  be  ad- 
vantageously substituted  for  zinc,  as  it  contains  no  arsenic.  A  modification  of 
Marsh's  apparatus,  which  is  praised  by  Berzelius  for  the  certainty  and  dis- 
tinctness of  its  results,  is  figured  in  the  Chemical  Gazette  (iii.  46). 

It  has  been  objected  to  Marsh's  test,  that  antimony  forms  a  compound  with 
hydrogen,  very  similar  to  arseniuretted  hydrogen,  both  in  the  colour  of  its  flame, 
and  in  the  metallic  ^pot  which  it  deposits  during  combustion  on  cold  surfaces. 
Still,  the  two  metals  may  be  discriminated  by  acting  on  the  metallic  spot  with 
a  drop  or  two  of  fuming  nitric  acid,  with  the  aid  of  heat.  Arsenic  will  thus  be 
converted  into  soluble  arsenic  acid,  precipltable  brick-red  by  nitrate  of  silver ; 
antimony,  on  the  other  hand,  into  insoluble  antimonic  acid.  Another  way  of 
distinguishing  them  is  to  apply  to  the  stain  a  solution  of  hypochlorite  of  soda, 
which  instantly  dissolves  the  arsenical  spot,  without  affecting  that  of  antimony. 
Another  method,  dependent  on  the  difierence  of  temperature  at  which  the  two 
metals  are  sublimed,  has  been  proposed  by  Dr.  D,  Maclagan,  of  Edinburgh.  It 
consists  in  subjecting  the  metallic  spot  to  about  the  temperature  of  500°,  by 
means  of  a  bath  of  olive  oil ;  when  it  will  be  totally  volatilized  if  arsenic,  but' 
remain  unchanged  if  antimony.  {Ed.  Month.  Journ.,  Nov.  1848.)  Prof.  E.  Davy 
recommends  a  platinum  spatula,  instead  of  porcelain,  to  receive  the  metallic 
spot.  A  platinum  surface  aflfords  facilities  for  testing  the  spot,  which,  if  arsenic, 
may  be  removed  by  the  flame  of  a  candle,  giving  rise  to  a  garlicky  odour;  but, 
if  antimony,  cannot  be  so  removed.  (See  Am.  Journ.  of  Fharm. ,  March,  1857, 
p.  172.)  Hydrosulphate  of  ammonia  dissolves  the  arsenical  spot  with  difficulty, 
leaving  on  evaporation  a  yellow  stain  ;  it  readily  dissolves  the  antimonial,  and 
yields  an  orange-red. 

Professor  Reinsch  has  proposed  a  method  for  detecting  arsenic  in  organic 
liquids,  which  isextremelydelicate,  andat  the  same  time  has  the  merits  of  facility 
and  celerity.  It  consists  in  acidulating  the  suspected  liquid  with  muriatic  acid, 
which  converts  the  arsenious  acid  into  the  terchloride,  and  boiling  in  it,  for  ten 
minutes,  a  slip  of  copper  foil,  on  which  the  arsenic  is  deposited  as  a  white  alloy 
of  arsenic  and  copper;  and  then  separating  it  in  the  state  of  arsenious  acid,  by 
subjecting  the  copper,  cut  into  small  chips,  to  a  low-red  heat  in  the  bottom  of  a 
small  glass  tube.  The  peculiar  crystalline  appearance  of  arsenious  acid,  men- 
tioned in  the  last  page,  is  conclusive  of  its  presence ;  and,  besides,  if  collected 
and  dissolved  in  water,  it  will  answer  to  the  ordinary  tests  for  the  poison.  The 
form  of  copper,  preferred  by  Dr.  Maclagan,  is  that  of  copper  wire,  No.  24,  made 
bright  by  being  rubbed  with  sand-paper,  and  rolled  into  a  loose  spiral,  about 
an  inch  long,  by  being  twisted  round  a  small  pencil.  In  this  form,  the  copper 
afl'ords  an  extensive  surface  for  the  deposition  of  the  arsenic.  The  merit  of 
Reinsch's  procedure  is  not  so  much  that  it  gives  a  characteristic  deposit  on 
the  copper ;  for  bismuth,  tin,  zinc,  and  antimony  also  give  deposits;  as  that  the 
copper  collects  all  the  arsenic  from  the  organic  liquid,  and  presents  it  in  a  con- 
venient form  for  applying  the  liquid  and  subliming  tests.  Yet  the  gray  metallic 
appearance  of  the  arsenical  deposit  can  hardly  be  confounded  with  that  of  any 


36  Acidum  Arseniosum.  part  i. 

other  metal,  except  perhaps  of  antimony,  which  can  be  distinguished  by  the 
tests  already  mentioned.  But  Reinsch's  method  is  not  without  its  fallacies.  Thus, 
it  has  been  ascertained  that  the  presence  of  a  nitrate  or  chlorate  in  the  suspected 
material,  prevents  the  characteristic  action  of  the  arsenic  on  the  copper,  until 
the  whole  of  these  substances  have  been  consumed  by  reaction  with  the  metal. 
Besides,  both  muriatic  acid  and  copper,  even  such  as  have  been  sold  in  the  shops 
as  the  purest,  are  liable  to  contain  arsenic,  and  therefore  to  aflford  fallacious- 
results.  This,  however,  is  less  true  of  the  muriatic  acid  prepared  in  this  coun- 
tiythan  the  European,  as  the  sulphuric  acid  employed  in  its  preparation  is  ob- 
tained generally  from  native  sulphur,  instead  of  pyrites  as  abroad.  Nevertheless 
no  conclusion  from  Reinsch's  test  can  be  certainly  relied  on,  unless  the  muriatic 
acid  has  been  ascertained  to  be  free  from  arsenic.  With  the  copper  there  is  less 
risk,  as  the  arsenic  in  it  can  act  only  by  solution  of  the  copper  itself,  and  this  is 
known  by  the  green  colour  imparted  to  the  liquid ;  so  that,  if  the  arsenical  de- 
posit is  produced  without  discoloration  of  the  liquid,  the  indication  of  the  pres- 
ence of  the  poison  maybe  considered  as  satisfactory.  (Olding  and  Taylor.) 

If  the  process  of  Reinsch  be  applied  to  the  sulphuret  (sulphide)  of  arsenic, 
it  will  be  necessary  to  bring  this  into  the  liquid  form.  For  this  purpose  Prof. 
J.  C.  Draper,  of  New  York,  makes  use  of  ammonia,  which  dissolves  the  sul- 
phuret, and  is  also  capable  of  attacking  copper.  The  substance  supposed  to 
contain  the  sulphuret  having  been  covered,  in  a  suitable  vessel,  with  water  of 
ammonia,  is  set  aside  in  a  warm  place,  and  permitted  to  stand  for  a  few  hours. 
The  solution  of  the  sulphuret  is  then  separated  by  filtration,  strips  of  clean, 
bright  copper  are  introduced  into  it,  and  the  whole  gently  heated.  The  copper 
gradually  becomes  coated  with  a  deposit  like  that  which  is  formed  in  Reinsch's 
process.  (N.  Y.  Med.  Journ.,  April,  1865,  p.  13.) 

A  modification  of  the  methods  of  Marsh  and  Reinsch  has  been  proposed  by 
Dr.  Alfred  S.  Taylor,  which  he  has  found  effectual  in  detecting  arsenic  whether 
in  liquids  or  solids,  and  whether  associated  with  organic  or  inorganic  sub- 
stances, for  an  account  of  which,  however,  we  must  be  content,  from  want  of 
'space,  to  refer  the  reader  to  the  paper  of  that  eminent  toxicologist  in  the  Phar- 
maceutical Journal  and  Transactions  (Feb.  1861,  p.  411). 

Still  another  method  of  detecting  arsenic  is  the  electrolytic,  consisting  in 
exposing  the  suspected  liquid,  in  connection  with  diluted  sulphuric  acid,  to  a 
voltaic  current,  through  the  infiuence  of  which,  if  arsenic  be  present,  even 
though  associated  with  large  quantities  of  organic  matter,  arseniuretted  hydro- 
gen {terhydride  of  arsenic)  is  evolved.  It  is,  however,  only  the  arsenious  acid 
that  will  respond  to  this  test,  arsenic  acid  not  being  affected;  and  the  presence 
of  mercury  interferes  materially  with  the  process.  For  an  account  of  the  pro- 
cess, and  of  the  method  of  rendering  arsenic  acid  sensible  to  the  test,  and  of 
counteracting  the  influence  of  the  mercury,  see  papers  by  Mr.  C.  L.  Bloxam  in 
the  Pharm.  Journ.  and  Trans.  (Jan.  1860,  p.  376,  and  April,  1861,  p.  528). 

It  has  been  shown  by  MM.  Malaguti  and  Sarzeau  that,  for  the  detection  of 
minute  quantities  of  arsenic  in  exhumed  bodies,  the  best  method  of  proceeding 
is  to  distil  the  viscera  with  aqua  regia,  made  by  mixing  one  part  of  nitric  with 
three  of  hydrochloric  acid.  The  animal  matter  (the  Hver  for  example),  cut  into 
small  pieces,  is  dried  by  a  gentle  heat,  and  mixed  with  a  quantity  of  the  aqua 
regia  equal  to  the  weight  of  the  matter  before  it  was  dried.  The  mixture  is  dis- 
tilled, and  the  arsenic,  if  present,  comes  over  in  the  form  of  the  volatile  terchlo- 
ride,  which  may  be  converted  into  the  tersulphuret  in  the  usual  manner. 

Arsenic  may  be  detected  in  exhumed  bodies  long  after  death.  M.  Blondlot 
found  it  in  the  brain  of  a  body  that  had  been  buried  twenty  years.  In  this 
case,  it  was  ascertained  that  no  arsenic  existed  in  the  earth  of  the  cemetery. 
(See  Brit,  and  For.  Medico-chir.  Eev.,  Jan.  1855,  p.  223.)  It  is  necessary 
also  to  be  guarded  against  the  possible  presence,  about  the  body,  of  metals 
which  may  contain  arsenic;  as,  for  example,  brass  and  copper.  L.  A.  Buchner 
has  found,  in  the  intestines  of  persons  who  had  been  poisoned  with  arsenious 
acid,  examined  some  months  after  death,  the  poison  in  the  state  of  yellow  sul- 
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phuret  of  arsenic,  into  which  it  had  been  converted  by  the  sulphuretted  hydro- 
gen developed  by  the  putrefactive  process  that  had  taken  place  in  the  bowels, 
showing  that  even  in  poisonous  doses  arsenic  has  not  always  the  property  of  pre- 
serving the  body  from  corruption.   (Neuas  Hepertoriuni,  xvii.  21.) 

0(f'.  Prep.  Liquor  Arsenicalis,  Br.;  Liquor  Arsenici  Ilydrochloricus,  Br.; 
Liquor  Potassffi  Arsenitis,  U.S.;  Sodse  Arsenias,  Br.  ,  B. 

ACIDUM  CARBOLICUM.  Br. 

Carbolic  Acid. 

An  acid  obtained  from  coal-tar  oil  by  fractional  distillation  and  subsequent 
purification.  Br. 

'  Sj/n.  Phonic  Acid.  Plionvlic  Acid,  Phenol.  Hydrated  Oxide  of  Phenyl.  Phcnylic 
Alcohol.    Acidc  Phenique,  /•'/•. 

This  important  medicine  is  a  new  officinal  of  the  British  Pharmacopoeia,  not 
yet  introduced  into  our  own,  because  comparatively  little  known  when  the  ex- 
isting edition  was  prepared.  It  was  discovered,  in  1834,  in  the  tar  of  coal,  by 
Runge,  who  gave  it  the  name  of  carbolic  acid.  In  1841,  it  was  thoroughly  in- 
vestigated by  Laurent,  by  whom  it  was  considered  as  the  hydrated  oxide  of 
a  peculiar  compound  radical  called  phenyl  (from  ^aivw,  I  show),  and  therefore 
described  by  the  name  oi  hydrated  oxide  o/  phenyl.  Its  acid  properties,  how- 
ever, having  been  subsequently  recognised,  it  received  the  name  of  phenic  acid; 
but,  out  of  consideration  for  the  original  discoverer,  chemical  writers  generally 
adhere  to  the  title  he  gave  it  of  carbolic  acid.  When  on  the  subject  of  its  com- 
position, we  shall  have  occasion  to  show  that  it  is  more  closely  related  chemi- 
cally with  the  alcohols,  than  the  acids,  and  that  consequently  its  proper  desig- 
nation would  be  phenylic  alcohol. 

Fi'eparation.  Carbolic  acid  exists,  in  some  unknown  mode  of  combination, 
in  that  portion  of  coal-tar  which  distils  over  between  300°  and  400°  F,  This, 
when  mixed  with  a  hot  concentrated  solution  of  hydrate  of  potassa,  is  resolved, 
on  the  addition  of  water,  into  a  light  oil  and  a  heavier  alkaline  liquid.  If  the 
latter  be  separated,  and  neutralized  with  muriatic  acid,  carbolic  acid  will  be 
disengaged  in  an  impure  state,  and  will  float  on  the  surface  in  the  form  of  a 
light  oil.  By  distilling  this  from  dried  chloride  of  calcium  to  separate  water, 
and  exposing  the  distillate  to  a  low  temperature,  carbolic  acid  congeals  in  the 
form  of  a  colourless  crystalline  mass,  disposed  to  deliquescence,  which  is  to  be 
separated,  from  the  accompanying  liquid  by  pressure  in  bibulous  paper.  This 
remains  solid  at  a  higher  temperature  than  that  required  to  congeal  it;  bat  at 
95°  it  melts,  and  constitutes  the  acid  in  its  liquid  form. 

But  it  is  much  more  difficult  to  obtain  the  acid  in  its  pure  crystalline  con- 
dition than  might  be  inferred  from  this  simple  method  of  preparation.  There 
are  two  difficulties  especially  in  the  way ;  one  consisting  of  the  presence  in 
coal-tar  oil  of  another  principle,  closely  analogous  to  carbolic  acid,  denominated 
cresylic  acid,  which  is  apt  to  accompany  the  former  in  all  the  steps  of  its  prepa- 
ration, andj  through  its  much  lower  congealing  point,  interferes  with  its  crys- 
tallization ;  the  second,  of  the  existence  in  the  original  oil  of  a  principle  which, 
on  exposure  to  the  air,  becomes  of  a  brown  colour,  and  if  not  thoroughly  sep-  • 
arated  in  the  process,  imparts  the  same  property  to  the  carbolic  acid.  Now 
cresylic  acid  has  remedial  and  hygienic  influences,  equal,  and,  as  some  think, 
even  superior  in  certain  respects  to  the  carbolic;  so  that  unless  the  object  be  to 
obtain  the  carbolic  acid  in  the  crystalline  state,  which  is  for  some  purposes 
highl}-^  desirable,  no  great  harm  can  result  from  their  admixture.  The  colour- 
ing impurity,  however,  is  only  injurious,  and  should  be  got  rid  of  if  possible. 

The  following  ob.servations  of  M.  Muller,  condensed  from  the  Zeitschrift 
fur  Chemie  (New  ser.,  vol.  i.  p.  270),  may  be  useful  to  the  manufacturer. 
Carbolic  acid  (phenic  acid  or  phenylic  alcohol)  is  habitually  accompanied  by 
its  congeners,  denominated  by  M.  Muller,  from  his  view  of  the  nature  of  these 
bodies,  xylic  and  cresylic  alcohols,  which  adhere  to  it  tenaciously,  and  cause 
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it  to  become  brown  on  contact  with  the  air.  The  author  procures  it  pure  in 
the  following  method.  Coal-tar  yields  to  soda  a  mixture  of  the  substances 
mentioned  with  naphthalin,  which  is  soluble  in  a  concentrated  solution  of  the 
alkaline  carbolates.  Water  is  added  until  it  ceases  to  produce  a  precipitate ; 
and  the  liquid  is  exposed  to  the  air  in  broad  shallow  vessels,  so  as  to  facili- 
tate the  formation  and  deposition  of  brown  substances.  The  liquid  is  then 
filtered,  and  the  quantity  of  organic  matter  held  in  solution  approximatively 
determined.  As  the  matter  consists  mainly  of  carbolic  acid  and  its  congeners, 
combined  with  the  alkali  used,  it  is  easily  separated  by  acids.  But  the  car- 
bolic acid  is  the  last  to  separate ;  so  that  it  is  easy  to  get  rid  of  the  congeners, 
as  well  as  the  brown  and  resinified  products,  by  adding  only  so  much  acid,  the 
quantity  being  ascertained  by  calculation,  as  may  be  required  to  precipitate  at 
once  the  foreign  substances.  By  a  few  additions  cautiously  made,  the  operator 
will  soon  reach  a  point  at  which  the  carbolic  acid  will  remain  nearly  pure. 
After  rectification,  the  product  soon  crystallizes.  As  water,  even  in  minute 
proportion,  hinders  this  crystallization,  a  current  of  dry  air  is  made  to  pass 
over  the  carbolic  acid  nearly  boiling  hot,  so  as  to  complete  the  desiccation.  The 
crystallization  is  promoted  by  a  sudden  reduction  of  temperature,  or  the  intro- 
duction of  a  fragment  of  the  acid  already  crystallized.  M.  Muller  attaches 
much  importance  to  the  long  exposure  to  the  air  of  the  original  alkaline  solu- 
tion, so  as  to  favour  the  resinification  and  deposition  of  the  brown  matters ; 
as  the  carbolic  acid  is  always  impure  when  coloured.  It  often  also  contains 
a  fetid  substance,  which  is  probably  a  sulphuretted  compound  of  phenyl  or 
cresyl.  This  can  be  separated  by  distillation  from  a  little  oxide  of  lead.  (Journ. 
de  Pharm.  et  de  Chivi.,  4e  ser.,  ii.  408.) 

Commercial  forms.  In  one  of  his  latest  publications  in  reference  to  car- 
bolic acid.  Dr.  F.  Grace  Calvert,  to  whom  probably,  more  than  any  other 
person,  is  owing  the  introduction  of  this  substance  into  use  in  Great  Britain 
and  the  United  States,  informs  us  that  the  carbolic  acid  obtained  by  Laurent, 
melting  at  34°  C.  (93°  F.),  and  boiling  at  186°  C.  (367°  F.),  was  not  quite 
pure.  By  successive  steps  of  improvement  in  the  process  employed  by  the 
manufacturing  house  at  Manchester  with  which  he  is  connected,  they  had  at 
length  succeeded  in  preparing  the  pure  crystallized  acid,  without  colour  or  sul- 
phurous odour;  but,  unfortunately,  this  statement  is  not  accompanied  with  an 
account  of  the  means  by  which  the  end.  had  been  attained.  But,  as  the  pro- 
ducts of  this  factory  are  those  now  generally  used,  a  brief  notice,  derived  from 
the  same  source,  .of  the  forms  of  the  drug  prepared  by  them,  and  now  circu- 
lating in  the  market,  is  desirable.  1.  A  pure  acid  is  prepared,  crystallizing  in 
white  prismatic  crystals,  but,  as  usually  sold,  in  a  white,  hard,  fused  mass, 
which  differs  from  Laurent's  in  being  soluble  in  20  parts  of  water  instead  of 
33  parts,  fusible  at  106°  instead  of  93°,  and  boiling  at  359°  instead  of  367°. 
This  should  be  preferred  for  internal  use.  2.  The  second  form  is  less  pure. 
Like  Laurent's,  it  is  white,  solid,  and  fusible  at  93°,  and  may  be  employed  for 
external  purposes,  whether  in  medicine  or  surgery;  but  it  is  objectionable  for 
internal  use  on  account  of  its  tar-like  taste.  3.  A  third  quality  is  manufac- 
tured, in  white  detached  crystals,  which  melt  at  81°.  This,  when  dissolved  in 
■  from  50  to  100  parts  of  water,  forms  a  perfectly  colourless  solution,  which  can 
be  used  for  antiseptic  and  disinfecting  purposes.  4.  The  fourth  and  last  form 
is  that  of  a  nearly  colourless  liquid,  which  is  a  mixture  of  carbolic  and  cresylie 
acids.  Diluted  with  100  parts  of  water  or  more,  it  may  be  used  for  the  coarser 
antiseptic  and  disinfecting  purposes  out  of  doors,  as  in  cess-pools,  sewers,  &c., 
and  has  been  extensively  employed  to  prevent  the  spread  of  the  late  very  fatal 
disease  among  cattle,  the  famous  rinderpest.  {Lancet,  Dec.  14,  1867,  p.  734.) 
Besides  these  forms  of  carbolic  acid,  which  issue  from  the  manufacturing  estab- 
lishment of  the  Messrs.  Calvert,  there  are  others  from  different  sources,  generally 
in  the  liquid  state,  which  are  usually  of  a  brownish  colour,  and  consist  of  mix- 
tures of  carbolic  acid  with  the  cresylie  acid,  colouring  matter,  &c.,  and  of  which 
the  first  often  constitutes  but  a  small  proportion.     These  are  often  imported 
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from  Germany.  They  should  not  bo  used  internally  ;  but,  for  disinfectant  and 
antiseptic  purposes,  they  aro  probably  equal  to  solutions  of  the  pure  acid,  as  the 
cresylic  acid  is  said  to  be  quite  as  powerfully  disinfectant  as  the  carbolic,  if  not 
more  so. 

These  impure  liquors  are  sold  sometimes  under  the  improper  name  of  coal- 
far  creasote.  They  arc  of  various  shades  of  colour  from  a  light  brown  to 
nearly  black.  Their  value  depends  on  the  proportion  of  carbolic  and  cresylic 
acids  contained  in  them.  Sometimes  they  consist  of  these  acids  almo-st  ex- 
clusively, sometimes  contain  little  comparatively,  the  residue  consisting  of 
nearly  valueless  coal  oils,  and  occasionally  in  part  of  sulphuretted  compounds 
of  the  two  acids.  In  certain  cases,  an  alkali  is  added  to  increase  the  solul^ility 
of  the  acids.  They  ought  to  contain  from  70  to  90  parts  of  tlKJ  acids  (Squibb), 
and  should  yield  this  percentage  of  their  bulk  to  warm  water  when  agitated 
with  it  in  great  excess.* 

Properties.  Carbolic  acid,  in  its  pure  state,  is  a  solid  at  ordinary  tempera- 
tures, crystallizing  in  minute  plates  or  long  rhomboidal  needles,  white  or  colour- 
less, of  a  peculiar  odour  recalling  that  of  creasote,  and  an  acrid  burning  taste. 
Its  sp.  gr.  is  1065.  (Lemaire.)  If  coloured  brown  under  the  influence  of  light 
and  air,  it  is  impure.  It  deliquesces  on  exposure,  and  ultimately  becomes 
liquid ;  and  the  presence  of  water  in  the  smallest  proportion  causes  it  to  liquefy. 
When  quite  pure,  it  melts  at  10G°,  forming  an  oily-looking,  colourless  liquid, 
and  boils  at  359°  F.  (Calvert);  but  as  often  met  with  its  point  of  fusion  is 
lower,  and  that  of  volatilization  higher  than  those  named.  The  Br.  Pharmaco- 
poeia gives  the  former  at  95°,  the  latter  at  310°.  Carbolic  acid  is  inflammable, 
burning  with  a  reddish  flame.  The  plane  of  polarization  of  a  ray  of  polarized 
light  is  not  affected  by  it.  It  is  soluble  in  20  parts  of  water  (Lemaire) ;  its 
solution  being,  if  pure,  colourless,  and  remaining  so  ;  but  if  impure,  coloured 
brownish  by  exposure.  It  is  very  soluble  in  alcohol,  ether,  acetic  acid,  gly- 
cerin, and  the  volatile  and  fixed  oils.  (Lemaire.)  Though  neutral  to  test>papor,  it 
combines  feebly  with  salifiable  bases ;  its  salts  being  decomposed  by  carbonic 
acid,  and  those  with  the  alkalies  having  an  alkaline  reaction.  The  carbolate 
of  potassa  is  said  to  be  decomposed  even  by  water.  Heated  with  ammonia, 
it  yields  aniline  and  water.  Nitric  acid  converts  it  into  picric  acid,  in  the 
manufacture  of  which  it  is  largely  used.  It  reduces  many  metallic  salts,  es- 
pecially those  of  silver  and  copper,  and  coagulates  collodion.  All  the  soluble 
carbolates  communicate  to  pine  wood,  impregnated  with  their  solution,  the 
property  of  assuming  a  deep-blue  colour  half  an  hour  or  an  hour  after  having 
l)een  steeped  in  muriatic  acid.  (Lemaire.)  Carbolic  acid  in  solution  coagu- 
lates albumen,  arrests  fermentation,  instantly  destroys  the  lower  forms  of  vege- 
table and  animal  life,  and  in  very  small  proportion  prevents  mouldiness  in 
vegetable  juices,  and  protects  animal  substances  against  puti'efactiou. 

The  substances  with  which  carbolic  acid  is  most  likely  to  be  confounded  are 
cresylic  acid  and  creasote,  the  former,  like  it,  extracted  from  coal-tar,  the  latter 
from  wood-tar  exclusively.     As  cresylic  acid  is  incapable  of  crystallizing  at 

*  Mr.  "William  Crooks  gives  the  following  methods  of  testing  these  liquids,  with  suffi- 
cient accuracy  for  practical  use.  Commercial  carbolic  acid  tit  for  disinfecting  purposes  is 
soluble  in  from  20  to  70  parts  of  water,  and  in  twice  its  bulk  of  solution  of  caustic  soda, 
while  the  oily  impurities  are  nearly  insoluble.  1.  Put  one  fluidrachm  of  the  liquid  to  bo 
examined  in  a  bottle,  add  half  a  pint  of  warm  water,  and  shake  occasionally  for  half  an 
hour.  The  amount  of  oily  residue  will  indicate  the  measure  of  adulteration.  2.  Mix 
one  part  of  caustic  soda  with  ten  parts  of  the  adulterated  liquid,  and  shake  them  well 
together.  The  residue  undissolved  is  impurity.  8.  The  presence  of  the  "sulpho-carbolic 
and  sulpho-cresylic  acids,"  as  well  as  the  sophistication  which  consists  in  dissolving 
carbolic  acid  in  water  by  means  of  an  alkali,  may  bo  determined  through  the  greater 
solubility  of  the  adulterated  than  tho  unadulterated  liquid.  Put  a  wineglassfulof  the 
suspected  liquid  in  a  bottle,  and  add  half  a  pint  of  warm  water.  If  the  greater  portion 
dissolves,  it  is  adulterated.  If  the  liquid  change  litmus  decidedly  red,  the  impurity  will 
be  shown  to  consist  of  tho  acids  mentioned;  while,  if  the  alkaline  adulteration  has  been 
used,  the  litmus  previously  reddened  will  have  its  blue  colour  restored.  (See  Am.  Journ. 
of  Pharm.,  May,  1867,  p.  232.) 
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ordinary  temperatures,  the  two  cannot  be  confounded  in  the  solid  state,  and, 
as  before  observed,  its  presence  in  the  liquid  state  is  of  little  consequence;  as 
its  virtues  are  of  the  same  kind,  and  at  least  equal.  Its  boiling  point,  however, 
is  considerably  higher  than  that  of  carbolic  acid,  being  about  400° ;  and  it  may, 
therefore,  be  supposed  to  be  present  in  any  suspected  liquid  which  will  not  crys- 
tallize at  any  common  temperature,  nor  boil  under  395°  to  400°.  Creasote  is 
distinguished  by  its  less  density,  its  liquid  form,  and  higher  boiling  point;  by 
not  coagulating  collodion ;  and  by  the  different  effects  on  it  of  strong  nitric 
acid,  which  with  carbolic  acid  produces  pure  picric  or  trinitrophenic  acid,  and 
with  creasote,  oxalic  acid,  resinous  matter,  and  but  a  small  proportion  of  picric 
acid.  (Calvert,  Lancet,  Oct.  31,  1863,  p.  523.)  Carbolic  acid  differs  also  in 
having  no  effect  on  polarized  light.  The  change  of  colour  in  pine  wood  under 
the  successive  action  of  carbolic  and  muriatic  acids  has  been  mentioned  above. 

Composition.  The  view  generally  taken  of  the  composition  of  carbolic  acid 
is,  that  it  is  the  hydrated  oxide  of  a  peculiar  compound  radical  denominated 
by  Laurent  phenyl  (Cj^HJ,  and  therefore,  being  analogous  to  the  alcohols, 
should  be  called  phenylic  alcohol.  It  may  be  represented  by  the  formula  Cj^ 
HjjO-f  HO,  or  empirically  Cj^HgO^  Indeed,  its  claims  to  be  considered  as  an 
acid  are  very  feeble ;  as,  though  it  combines  with  salifiable  bases,  it  is  incapable 
of  neutralizing  the  alkalies,  does  not  affect  the  colour  of  litmus,  and  may  be 
separated  from  its  combinations  with  groat  facility,  sometimes  it  is  asserted 
even  by  water.  Shaken  in  the  liquid  form  with  one-fourth  of  water,  and  cooled 
to  40°  F.,  it  crystallizes  in  the  form  of  a  hydrate,  Cj,H50  +  2HO.  (C.  H.  Wood, 
Pharm.  Journ.  and  Trans.,  July,  186T,  p.  19.) 

Medical  Properties  and  Uses.  Carbolic  acid,  in  the  liquid  form,  is  locally 
powerfully  irritant,  and,  applied  undiluted  to  the  skin,  causes  a  sharp  pain 
lasting  for  about  an  hour,  and  accompanied  with  a  whiteness  of  the  surface, 
which  has  been  ascribed  to  the  coagulation  of  albumen,  and  is  followed  by 
severe  inflammation  and  separation  of  the  epidermis.  In  contact  with  mucous 
surfaces  it  acts  in  the  same  way,  and  if  continued  long  enough  may  produce  a 
superficial  caustic  effect.  Taken  internally  in  large  quantities,  and  in  a  concen- 
trated state,  it  operates  as  an  irritant  or  corrosive  poison ;  and  a  case  is  recorded 
of  instant  death  in  a  man,  who,  half  intoxicated,  had  swallowed  a  bottle  of  it  in 
mistake  for  rum.  {Med.  Times  and  Gaz.,  Aug.  1866,  p.  173.)  Several  instances, 
besides,  have  been  known  of  serious  injury  from  its  incautious  use.  (Ghem.  News, 
Sept.  7,  1866,  p.  119.)  Its  effects  when  taken  internally  in  moderate  doses  do 
not  seem  to  have  been  very  accurately  studied.  They  are,  however,  very  prob- 
ably similar  to  those  of  creasote.  Upon  the  alimentary  mucous  membrane  the 
medicine  operates  as  a  gentle  irritant,  and,  being  absorbed  into  the  circulation, 
probably  escapes  through  the  kidneys,  and  by  exhalation  from  the  bronchial 
mucous  membrane,  thus  acting  as  a  diuretic  and  expectorant,  and  at  the  same 
time  as  an  alterative  to  the  urinary  and  respiratory  passages.  It  is  also  some- 
what stimulant  to  the  circulation ;  and,  though  it  produces  no  very  observable 
influence  on  the  brain  in  the  ordinary  medicinal  doses,  it  seems  to  act  po\y- 
erfully  on  that  organ  when  very  largely  taken.  In  experiments  made  by  Dr. 
W.  Kempster,  of  Utica,  New  York,  on  certain  small  animals,  as  the  cricket, 
the  mouse,  and  the  rat,  by  confining  them  in  large  glass  vessels,  with  a  little 
liquid  carbolic  acid,  either  spread  over  the  sides  of  the  vessel,  or  suspended 
within  it  upon  a  piece  of  sponge,  the  animals,  at  first  greatly  excited,  soon 
began  to  show  signs  of  intoxication  by  their  staggering  movements,  which  were 
followed  by  a  state  of  anaesthesia,  and  death  preceded  by  violent  convulsions. 
The  brain  and  its  membranres  were  found,  on  dissection,  greatly  congested ;  while 
the  spinal  cord  below  the  cervical  vertebra  was  bloodless,  the  lungs  were  col- 
lapsed, and  the  heart  tense,  though  filled  with  coagulated  blood.  (Am.  Journ. 
of  Med.  Scl,  July,  1868.) 

But  by  far  the  most  important  property  of  carbolic  acid,  both  as  a  therapeutic 
and  preventive  agent,  is  its  destructive  influence  over  the  lower  grades  of  organic 
life,  whether  vegetable  or  animal.    In  a  solution  containing  only  one  part  of 
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the  acid  in  500  of  water,  it  instantly  destroys  vegetable  mould,  both  plant 
and  spores,  and  operates  with  equal  destructiveness  upon  minute  or  microscopic 
animalcules.  Through  this  power  it  checks  the  different  proper  fermentations, 
including  the  putrefactive,  and  thus  acts  powerfully  as  an  antiseptic  or  disin- 
fecting agent.  It  operates  with  wonderful  efficiency  in  correcting  or  preventing 
putrefaction  in  animal  substances,  produces  the  same  effect  in  the  living  human 
subject,  and,  through  the  same  influence,  corrects  or  suppresses  those  ferment- 
ative processes  in  the  body  which  often  lead  to  the  most  serious  results,  as 
purulent  infection,  poisoned  dissecting  wounds,  carbunculous  diseases,  and  hos- 
pital gangrene.  Of  these  applications,  as  well  as  of  its  use  in  the  prevention 
of  infectious  disea.scs,  we  shall  treat  more  in  detail  directly. 

Carbolic  acid  has  been  used  internally  with  advantage  in  vomiting  and  diar- 
rhcea,  and  in  cases  of  dyspepsia  accompanied  with  pain  after  eating,  in  all  of 
which  it  maybe  supposed  to  act  usefully  by  its  stimulant  or  alterative  influence 
on  the  nmcous  membrane.  But  there  are  also  gastric  and  intestinal  affections  in 
which  its  antizymotic  powers  may  sometimes  give  it  great  efficiency,  as  in  yeasty 
vomiting,  excessive  flatulence,  with  or  without  pain,  dependent  on  fermentation 
in  the  incompletely  digested  food,  and  in  those  cases  of  obstinate  diarrhoea  asso- 
ciated with  the  action  of  putrescent  miasms  on  the  system.  Dr.  Kempster  speaks 
of  it  as  being  successfully  used  in  the  State  Lunatic  Asylum  at  Utica,  in  slug- 
gishness of  the  bowels  with  offensive  breath;  and  in  all  instances  of  fetid  eruc- 
tation, or  extremely  offensive  flatulent  discharges  per  anum,  it  would  be  very 
apt  to  afford  relief.  In  cases  of  foul  breath,  connected  with  morbid  states  of  the 
blood,  it  is  clearly  indicated ;  as  also  in  chronic  bronchial  inflammation,  and 
disease  of  the  urinary  passages  attended  with  offensive  purulent  discharge; 
in  all  which  cases  it  may  come  by  absorption  into  positive  contact  with  the 
morbid  cause.  From  its  poisonous  action  on  the  lower  animals,  its  use  in  the 
different  verminose  diseases  of  the  bowels  has  been  suggested ;  and  it  is  pecu- 
liarly applicable  to  ascarides  in  the  rectum  administered  by  injection.  In  vari- 
ous so-called  zymotic  diseases,  as  scarlatina,  diphtheria,  &c  ,  independently  of 
its  usefulness  as  a  local  application,  it  may  be  given  in  the  hope  that  it  may 
interrupt  the  fermentative  process  supposed  to  be  going  on  in  the  system,  as  it 
interrupts  similar  processes  out  of  the  body. 

But  it  is  more  as  a  topical  than  as  an  internal  and  systemic  remedy  that  car- 
bolic acid  has  been  used;  and  its  employment  in  this  way  has  reference  in  gen- 
eral to  its  antiseptic  and  antizymotic  property.  As  regards  the  mere  correction 
of  offensive  odour,  by  decomposition  or  neutralization  of  the  effluvia  on  which 
the  odour  depends,  there  are  other  medicines  much  more  energetic  than  car- 
bolic acid,  as  chlorine,  bromine,  and  especially  permanganate  of  potassa.  In- 
deed, it  has  been  doubted  whether  carbolic  acid  acts,  in  any  degree,  upon  the 
offensive  effluvia ;  but  this,  I  think,  is  going  too  far ;  and  the  probability  is  that, 
even  as  regards  the  odorous  matter,  it  exercises  some  deodorizing  influence 
beyond  that  of  merely  disguising  the  smell  of  the  offensive  exhalations  by  its 
own,  in  other  words,  that  it  really  acts  chemically  on  them;  though  much  le.«^s 
energetically  than  several  other  deodorizers.  Its  real  action,  however,  is  much 
more  upon  the  cause  of  the  exhalations  than  upon  themselves.  Most  of  these 
offensive  odours  depend  upon  a  species  of  fermentation,  the  putrefactive  for 
example,  and  the  fermentations  them.selves  are  at  present  generally  ascribed 
to  the  influence  of  microscopic  organisms.  Now  carbolic  acid,  even  in  very 
dilute  solution,  is  powerfully  destructive  of  all  such  organisms,  and  consequently 
of  the  fermentative  processes  they  support.  Thus,  carbolic  acid  acts  much  more 
by  preventing  putrefactive  exhalations,  than  by  destroying  them.  A  piece  of 
offensive  animal  matter  is  less  speedily  deodorized  by  carbolic  acid  than  by  per- 
manganate of  potassa;  but  the  former  in  a  short  time  entirely  suppresses  the 
putrefaction,  and  the  matter  consequently  ceases  to  smell  because  it  ceases  to 
putrefy;  whereas,  under  the  mere  chemical  agent,  it  is  only  by  its  constant 
presence  that  the  odour  is  prevented,  and  the  putrefaction  goes  on  unchecked. 

Through  its  parasiticidal  influence,  carbolic  acid  is  highly  useful,  as  a  local 
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application,  in  all  tlie  diseases  which  are  connected  with  or  dependent  on  the 
presence  of  microscopic  plants  or  animals.  Hence  its  use  in  scabies,  in  which 
it  destroys  the  itch  insect,  in  the  different  forms  of  porrigo  and  trichosis,  in 
pityriasis  versicolor,  in  the  thrush  of  infants,  and  in  all  cases  of  minute  vermin 
affecting  the  human  body.  In  these  cases  it  is  applied  to  the  parts  affected  in 
weak  solution,  or  in  the  form  of  ointment,  or,  where  the  affection  is  widely  dif- 
fused, in  that  of  bath.  Offensive  diphtheric  exudations,  putrid  ulcers  wherever 
they  can  be  reached,  and  suppuration  with  a  similar  offensive  odour,  whether 
on  the  outer  surface,  or  from  the  mucous  passages,  as  of  the  nose,  bronchial 
tubes,  external  meatus,  urinary  outlets,  the  rectum,  and  the  vagina  in  females, 
afford  similar  indications  for  its  use.  Hence,  it  has  been  recommended  in  diph- 
theria, scarlatina  anginosa,  malignant  or  putrid  sorethroat,  ozaena,  chronic 
bronchitis  with  copious  expectoration  of  bad-smelling  pus,  in  purulent  otitis, 
in  chronic  cystirrhcea,  hemorrhoids,  rectal  fistulas,  abscesses  into  which  the 
air  has  found  entrance,  and  in  leucorrhoja,  and  offensive  lochial  discharges. 
In  the  bronchial  affection,  the  solution  has  been  employed  successfully  by  Dr. 
Kempster  in  the  form  of  spray  by  means  of  the  atomizer.  {Am.  Journ.  of 
Med.  Sci.,  July,  1868.)  It  may  be  used  advantageously  also  in  anthrax, 
mahgnant  erysipelas,  hospital  gangrene,  and  in  fistulous  ulcers,  often  affecting 
the  bones,  into  which  it  may  be  injected.  On  the  same  principle,  it  has  re- 
cently been  much  used  as  a  dressing  in  compound  fractures,  and  after  exten- 
sive surgical  operations,  in  which  it  was  introduced  by  Dr.  Jos.  Lister,  Prof, 
of  Surgery  in  the  University  of  Glasgow.  (Lancet,  Sept.  21,  1867,  p.  353.) 
In  bad  cases  of  this  kind,  copious  suppuration  is  apt  to  occur,  with  offensive 
discharges  from  the  putrefaction  of  pus,  blood,  or  other  substances  in  the 
wound,  by  which  the  system  often  becomes  seriously  affected,  and  even  puru- 
lent infection  may  take  place.  By  dressing  the  wounds  with  carbolic  acid  in 
various  degrees  of  strength,  these  sinister  effects  are  often  obviated,  the  sup- 
purative process  itself  controlled,  and  healing  greatly  promoted.  This  is  easily 
understood,  if  it  be  admitted  that  the  changes  originate  in  the  presence  of  living 
organisms,  giving  rise  to  putrefactive  or  other  hurtful  fermentations.  Exactly 
on  the  same  grounds,  good  may  be  anticipated  in  puerperal  cases  attended 
with  offensive  discharges,  and  in  the  systemic  disturbances  from  dissecting 
and  other  poisoned  wounds.  It  has  been  highly  recommended  as  a  denti- 
frice in  carious  teeth  with  offensive  breath,  and  to  keep  the  teeth  and  gums 
clean  from  tartar  or  other  morbid  deposit,  consequent  upon,  or  at  least  con- 
nected with  the  presence  of  minute  parasitic  organisms  in  these  parts.  Intro- 
duced on  cotton,  in  a  concentrated  liquid  state,  into  the  cavity  of  a  carious 
tooth,  it  quickly  relieves  pain  ;  but  care  must  be  taken  to  prevent  it  from  touch- 
ing the  lips,  or  internal  surface  of  the  mouth.  In  cases,  too,  of  morbidly  offen- 
sive secretion  in  the  axilla  and  groin,  between  the  toes,  &c.,  it  may  be  used  in 
the  form  of  solution  or  ointment  with  hope  of  benefit. 

Independently  of  its  disinfectant  properties,  it  may  be  employed  locally,  in 
weak  solution,  as  a  gentle  irritant  or  alterative,  or  concentrated,  as  a  mild 
escharotic,  in  chronic  indolent  or  flabby  ulcers,  or  in  those  of  a  specific  char- 
acter, as  the  syphilitic,  in  cutaneous  eruptions  independent  of  cryptogamic 
cause,  and  in  non-suppurative  chronic  or  even  acute  inflammation  of  the  rau- 
cous membranes,  as  in  common  angina.  In  scalds  and  burns  it  is  said  to  have 
proved  very  useful.  Dr.  E.  R.  Squibb  has  published  a  statement  of  extraordi- 
nary success  from  it  in  two  cases,  one  a  scald  and  the  other  a  burn,  in  which 
its  application  in  the  early  stage  produced  a  prompt  relief  of  the  pain,  and 
favoured  a  speedy  cure.  (N.  Y.  Med.  Gaz.,  April  18,  1868,  p.  236.)  In  conse- 
quence of  its  coagulating  albumen,  it  may  sometimes  be  beneficially  employed 
to  arrest  hemorrhage. 

The  dose  of  carbolic  acid  is  one  or  two  grains,  or  of  the  acid  in  its  concen- 
trated liquid  form  one  or  two  drops,  which  may  be  given  ia  half  a  fluidounce 
or  a  fluidounce  of  sweetened  water.  An  excellent  menstruum  is  glycerin, 
which  dissolves  it  in  all  proportions ;  and  the  Br.  Pharmacopoeia  has  a  pre- 
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paration  donominated  ghjcerine  of  carbolic  acid,  made  by  rubbing  an  ounce 
(avoirdupois)  of  the  acid  with  four  fluidounces  of  the  menstruum,  of  which  about 
four  and  a  half  minims  represent  a  grain  of  tiie  acid.  From  this  solution  for- 
mulas may  bo  readily  prepared,  either  for  internal  or  external  use,  by  diluting  it 
with  water.  An  enmlsion  also  may  be  made  by  mixing  one  part  of  the  acid 
with  eight  parts  of  water  and  one  or  two  parts  of  sugar. 

For  external  use  the  strength  varies  greatly  according  to  the  object  desired. 
When  applied  with  a  view  to  its  superficial  escharotic  action,  as  in  gangrenous 
or  specific  ulcers,  it  may  be  used  in  the  solid  state  properly  comminuted,  or  in 
the  strongest  liquid  form.  In  this  state  it  may  be  readily  obtained  by  placing 
the  bottle  containing  it  in  hot  water.  For  the  skin  allections  one  part  of  the 
acid  may  be  dissolved  in  one  hundred  or  two  hundred  parts  of  water ;  or  the 
impure  liquid  acid  may  be  used,  diluted  in  the  same  proportion.  M.  Bazin 
uses  a  solution  of  one  part  in  forty  parts  of  acetic  acid  of  8°  B.,  and  100  of 
water,  in  tetter  and  psora,  and  states  that  a  single  application  will  destroy  the 
itch  insect.  A  solution  containing  a  grain  to  the  fiuidounce  of  water  may  be 
used  for  application,  in  the  form  of  spray,  to  the  fauces,  larynx,  and  bronchia, 
by  means  of  the  atomizer;  and  the  strength  may  be  increased,  if  thought  de- 
sirable, up  to  four  or  five  grains  or  more  to  the  fiuidounce. 

Prof.  Lister,  in  his  use  of  the  acid  in  compound  fractures,  first  introduces  the 
liquid  acid  of  its  full  strength  into  all  accessible  parts  of  the  wound,  in  order 
completely  to  destroy  all  the  septic  germs  which  may  have  entered  the  wound 
with  the  air  at  the  occurrence  of  the  accident ;  and,  for  this  purpose,  a  few  drops 
of  water  added  to  the  3rystallized  acid  are  sufficient  to  render  it  liquid.  The  next 
step  is  to  cover  the  surface  of  the  wound  and  a  part  of  the  sound  skin  with 
lint  dipped  into  the  liquid  acid,  in  order  to  prevent  the  introduction  of  the 
septic  agent  from  the  atmosphere,  along  the  stream  of  blood,  &c.  oozing  from 
the  wounded  surfaces,  and  making  its  escape.  The  lint  he  protects  by  a  tin  cov- 
ering, which  is  raised  daily  to  admit  of  a  fresh  application  of  the  acid.  If  the 
wound,  however,  is  extensive,  he  substitutes  for  the  saturated  lint  a  sort  of 
paste,  made  by  rubbing  up  common  whiting  with  a  solution  of  one  part  of  car- 
bolic acid  in  four  parts  of  boiled  linseed  oil,  so  as  to  form  a  firm  putty,  which 
is  to  be  applied  of  the  thickness  of  one-fourth  of  an  inch,  between  two  pieces 
of  muslin.  This  does  not  excoriate  the  skin.  So  long  as  there  is  any  dis- 
charge, the  paste  is  renewed  daily.  The  whole  is  covered  with  rags  dipped 
in  the  oleaginous  solution  of  the  acid,  applied  directly  to  the  skin  and  kept 
there.  When  the  discharge  ceases,  the  paste  is  removed ;  but  the  original  dress- 
ing is  left  till  the  wound  heals.  This  plan,  introduced  into  hospital  practice, 
has  not  only  acted  most  favourably  on  individual  cases,  but  has  had  an  excellent 
effect  in  preserving  the  healthfulness  of  the  wards;  the  prevalence  of  pyaemia, 
hospital  gangrene,  erysipelas,  &c.,  having  been  effectually  prevented. 

For  a  gargle  in  diphtheria,  the  sorethroat  of  scarlatina,  &c.,  20  minims  of 
the  liquid  acid  may  be  mixed  with  half  a  drachm  of  acetic  acid  (Br.),  two  flui- 
drachms  of  tincture  of  myrrh,  and  six  fluidounces  of  water.  It  is  asserted  that 
with  this  early  applied  there  will  bj  few  failures  in  diphtheria,  (ilf.  and  S.  He- 
porter,  Aug.  3,  1867,  p.  101;  from  Med.  T.  and  Oaz.)  For  burns  and  scalds  a 
liniment  may  be  made  by  rubbing  together  one  part  of  carbolic  acid  and  6  parts 
of  olive  oil,  applied  on  lint.  For  the  dressing  of  cancerous  and  other  foul 
ulcers,  an  ointment  may  be  used  composed  of  5  grains  of  the  acid  rubbed  with 
an  ounce  of  simple  cerate. 

The  impure  liquid  acid  sold  in  the  shops  usually  contains  from  70  to  90  per 
cent,  of  carbolic  and  cresylic  acids  jointly  (Squibb),  and,  as  the  latter  acid  is 
quite  equal  to  the  former  in  disinfecting  power,  yields,  if  dissolved  in  water  in 
the  proportion  of  one  to  80  parts,  a  solution  equivalent  on  the  average  to  that 
produced  by  dissolving  one  part  of  the  pure  acid  in  100  parts  of  water. 

M.  Bobceuf  prefers  the  salts  of  carbolic  acid  to  the  acid  itself.  He  has  found 
the  carbolate  of  potassa  or  soda,  in  a  solution  of  from  5°  to  10°  B.,  applied,  by 
means  of  compresses,  to  bleeding  wounds,  to  suppress  hemorrhage  instantly. 
(Ann.  de  Therap.,  1862,  p.  62.) 


44f        .  Acidum  CarboUcum. — Acidu7n  Chromicum.  part  r. 

The  hygienic  application  of  carbolic  acid  is  among  its  most  important  uses, 
if  not  absolutely  the  most  important.  By  the  free  use  of  it  in  the  wards  of  hos- 
pitals, and  in  the  private  chambers  of  the  sick,  sprinkling  it  over  the  contents 
and  through  the  air  of  the  infected  apartments,  introducing  it  into  the  close 
stools,  and  washing  with  it  to  a  greater  or  less  extent,  the  persons  of  the  sick 
when  requiring  it,  much  may  no  doubt  be  done  towards  the  prevention  of  infec- 
tious and  probably  even  contagious  diseases ;  and  there  is  reason  to  believe 
that  the  spread  of  certain  fatal  epidemics,  as  cholera,  yellow-fever,  and  various 
malignant  typhoid  affections,  though  probably  not  arrested,  may  be  much  lim- 
ited by  bringing  this  agent  to  bear  upon  the  morbific  causes,  and  especially  by 
correcting,  through  its  influence,  the  numerous  exhalations  from  accumula- 
tions of  filth,  which  contribute  to  the  support  and  propagation  of  these  causes. 
It  is  believed  that  the  use  of  carbolic  acid  proved  to  a  certain  extent  efiectual  in 
limiting  the  prevalence  of  the  epidemic  cattle  disease  lately  so  destructive  in 
Europe.  For  these  purposes,  as  before  stated,  the  impure  liquid  acid  is  at  least 
equally  effectual ;  and  Dr.  Squibb  recommends  that,  for  disinfecting  purposes, 
a  solution  should  be  kept  on  hand  made,  on  the  large  scale,  by  dissolving  two 
pints  of  the  impure  acid  in  a  barrel  or  forty  gallons  of  water;  this  being  of 
about  the  same  strength  as  the  acid  usually  sold  for  such  purposes.  {N.  Y.  Med. 
Gaz.,  April  18,  1868,  p.  235.) 

Off.  Prep.  Glycerinum  Acidi  Carbolici,  Br.  W. 

ACIDUM  CHROMICUM.  U.  S. 
Chromic  Acid; 

This  is  a  new  officinal  of  the  U.  S.  Pharmacopoeia,  in  which  it  is  placed  in 
the  Materia  Medica  Catalogue  as  an  article  furnished  by  commerce.  It  is 
readily  obtained  by  mixing  100  measures  of  a  cold  saturated  solution  of  bi- 
chromate of  potassa  with  150  measures  of  sulphuric  acid,  and  allowing  the 
mixture  to  cool.  The  sulphuric  acid  unites  with  the  potassa,  and  sets  free  the 
chromic  acid,  which  is  deposited  in  crystals.  The  mother-liquor  having  been 
poured  off,  these  are  placed  upon  a  tile  to  drain,  covered  with  a  glass  bell-jar. 

Properties.  Chromic  acid  is  in  the  form  of  anhydrous,  acicular  crystals,  of  a 
brilliant  crimson-red  colour  and  an  acid  metallic  taste,  deliquescent,  and  very 
soluble  in  water,  forming  an  orange-yellovv  solution.  "At  a  heat  between  356° 
and  374°,  they  melt  into  a  reddish-brown  liquid,  which,  on  cooling,  becomes 
a  red,  opaque,  and  brittle  mass."  U.  S.  Chromic  acid  is  a  teroxide  of  the  metal 
chromium,  having  the  formula  CrOj.  At  a  heat  above  the  melting  point,  it 
gives  off  half  its  oxygen,  and  is  converted  into  the  green  sesquioxide  Cr^Oj. 
It  is  a  powerful  oxidizing  and  bleaching  material,  and  gives  up  its  oxygen  with 
great  facility  to  organic  matter,  which  is  at  the  same  time  dissolved.  "If  a  few 
drops  of  alcohol  are  allowed  to  fall  on  a  small  portion  of  it,  a  vigorous  action 
takes  place,  attended  with  an  increase  of  bulk,  and  the  liquid  formed  becomes 
yellowish-brown."  U.S. 

Medical  Uses.  Chromic  acid  is  used  medically  only  as  an  escharotic,  in  which 
capacity  it  acts  by  rapidly  oxidizing  and  thus  decomposing  the  tissues,  while, 
by  the  loss  of  one-half  its  oxygen,  it  is  itself  converted  into  the  inert  sesqui- 
oxide. It  was  first  employed  as  a  caustic  by  Prof  Sigmund,  of  Vienna,  on  the 
recommendation  of  Dr.  Heller.  Used  in  substance,  made  into  a  paste  with 
watei',  its  action  is  exceedingly  slow  and  gradual,  but  deeply  penetrating.  In 
saturated  solution  its  action  is  less  penetrating  and  less  gradual.  By  using  a 
solution  more  or  less  dilute,  the  action  may  be  graduated  according  to  the  de- 
gree of  effect  desired.  Prof  Sigmund  tried  the  concentrated  solution,  with  ad- 
vantage, for  the  destruction  of  condylomata,  occurring  in  his  syphilitic  wards. 
The  acid  has  been  used  with  very  good  results  by  Mr.  Marshall,  of  University 
College  Hospital,  London,  for  removing  warts  and  other  morbid  growths  from 
the  genital  organs.  The  solution  employed  was  of  the  strength  of  100  grains 
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of  the  acid  to  a  fluidounce  of  distilled  water.  It  is  most  conveniently  a|)plied 
by  means  of  a  pointed  glass  rod.  Dissolved  in  an  equal  weight  of  distilled 
water,  it  has  been  em|)loyed  very  advantageously  by  M.  lluirion  in  destroying 
excrescences  in  the  female  generative  organs,  and  in  certain  obstinate  forms  of 
granular  conjunctivitis,  in  which  nodules  form  on  the  conjunctiva,  threatening 
a  destruction  of  the  neighbouring  tissues,  especially  of  the  cornea.  lie  applies 
it  by  means  of  a  pencil,  and  finds  it  neither  very  painful,  nor  followed  by  much 
reaction.  Nevertheless  great  caution  is  required  not  to  allow  the  destruction 
of  parts  to  e.xtend  too  far;  and  in  ordinary  granular  disease  of  the  membrane 
he  con.siders  it  too  hazardous  for  use.  {Archiven  Qenerales,  Mars,  1859,  p. 
352.)  Chromic  acid  is  well  suited  to  the  destruction  of  morbid  growths,  and 
gives  less  pain  than  other  caustics.  It  acts  as  a  rapid  solvent  of  organic  mat- 
ter, "Smaller  animals  (mice,  birds,  &c,)  were  so  completely  dissolved  by  the 
acid  within  fifteen  or  twenty  minutes,  that  no  trace  of  their  bones,  skin,  hair, 
claws,  or  teeth  could  be  discovered."  {Dublin  Quarterly  Journ.,  xiii,  250,  from 
the  Wiener  Medizinische  Wochenschrift.)  B, 

ACIDUM  CITRICUM.  U.S.,  Br. 
Citric  Acid. 

Acidum  limonis,  Lat.;  Acide  citrique,  Fr.;  Citronen-saure,  Germ.;  Acido  citrico,  Ital.., 
Span. 

Citric  acid  is  the  peculiar  acid  to  which  limes  and  lemons  owe  their  sourness. 
It  is  present  also  in  the  juice  of  other  fruits ;  such  as  the  cranberry,  the  red 
whortleberry,  the  berry  of  the  bittersweet,  the  red  gooseberry,  the  currant,  the 
strawberry,  the  raspberry,  the  tamarind,  and  the  red  elderberry  (fruit  of  Sam- 
bucus  racemosa  rubra).  The  latter  berry  contains  citric  acid  so  abundantly  that 
it  has  been  proposed  as  a  source  of  the  acid  by  M,  Thibierge,  of  Versailles. 

The  acid  is  extracted  from  lemon  or  lime  juice  by  a  very  simple  process,  for 
which  we  are  indebted  to  Scheele,  The  boiling  juice  is  first  completely  saturated 
with  carbonate  of  lime  (chalk  or  whiting)  in  fine  powder,  and  the  citrate  of 
lime  formed  is  allowed  to  subside.  This  is  then  washed  repeatedly  with  water, 
and  decompo.sed  by  dilute  sulphuric  acid.  An  insoluble  sulphate  of  lime  is  im- 
mediately formed,  and  the  disengaged  citric  acid  remains  in  the  supernatant 
liquor.  This  is  carefully  concentrated  in  leaden  boilers  until  a  pellicle  begins 
to  form,  when  it  is  transferred  to  other  vessels  in  order  to  cool  and  crystallize. 

In  the  U.  S.  Pharmacopoeia  citric  acid  is  properly  placed  in  the  Materia 
Medica  list  as  an  article  purchased  from  the  manufacturing  chemist.  The  Brit- 
ish Pharmacojyceia  gives  the  following  process  for  preparing  it, 

"  Take  of  Lemon  Juice  four  pints  [Imperial  measure] ;  Prepared  Chalk 
four  ounces  and  a  half  [avoirdupois];  Sulphuric  Acid  two  fiuidounces  and  a 
half;  Distilled  Water  a  sufficiency.  Heat  the  Lemon  Juice  to  its  boiling 
point,  and  add  the  Chalk  by  degrees  till  there  is  no  more  eEfervescence.  Collect 
the  deposit  on  a  calico  filter,  and  wash  it  with  hot  water  till  the  filtered  liquor 
passes  from  it  colourless.  Mix  the  deposit  with  a  pint  [Imp,  meas.]  of  Di.s- 
tilled  Water,  and  gradually  add  the  Sulphuric  Acid  previously  diluted  with  a 
pint  and  a  half  [Imp,  meas.]  of  Distilled  Water.  Boil  gently  for  half  an  hour, 
keeping  the  mixture  constantly  stirred.  Separate  the  acid  solution  by  filtra- 
tion, wash  the  insoluble  matter  with  a  little  Distilled  Water,  and  add  the 
washings  to  the  solution.  Concentrate  the  solution  to  the  density  of  1  21,  then 
allow  it  to  cool,  and  after  twenty-four  hours  decant  the  liquor  from  the  crystals 
of  sulphate  of  lime  which  have  formed;  further  concentrate  the  liquor  until  a 
film  forms  on  its  surface,  and  set  it  aside  to  cool  and  crystallize.  Purify  the 
crystals  if  necessary  by  a  recrystallization."  Br. 

A  preliminary  fermentation,  which  was  directed  in  the  former  British 
Pharmacopoeia,  has  been  abandoned  in  the  present;  and  properly,  as  the  vis- 
cidity which  it  was  intended  to  remove,  is  sufficiently  got  rid  of  by  heating 
the  iuice  to  the  boiling  point.    The  Br.  Pharmacopoeia  states,  as  an' evidence 
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of  the  purity  of  the  crystals,  that  "  tO  grains  dissolved  in  distilled  water  are 
neutralized  by  1000  grain-measures  of  the  volumetric  solution  of  soda.^^ 

Pr-eparation  on  the  Large  Scale.  The  juice  is  placed  in  a  large  vat,  closed 
at  top,  and  is  saturated  with  whiting  (carbonate  of  lime).  Carbonic  acid  gas 
is  evolved,  which  passes  out  by  an  exit-pipe,  and  may  be  used  in  the  manufac- 
ture of  bicarbonate  of  soda;  and  citrate  of  lime  precipitates.  The  supernatant 
liquor,  containing  much  extractive  matter,  is  drawn  off;  and  the  citrate  of  lime 
is  decomposed  by  dilute  sulphuric  acid,  liberating  the  citric  acid,  and  precipita- 
ting the  lime  as  a  sulphate.  The  mixture  of  citric  acid  and  sulphate  of  lime  is 
run  off  into  a  wooden  filter  back,  lined  with  lead,  furnished  with  a  perforated 
false  bottom,  and  lined  throughout  with  stout  twilled  flannel.  The  solution  of 
citric  acid  passes  off  through  a  pipe,  leading  from  the  bottom  of  the  back  to 
suitable  reservoirs.  The  sulphate  is  washed  until  it  becomes  tasteless,  and  the 
washings  are  run  off  into  the  same  reservoirs.  The  filtered  acid  solution  is  then 
concentrated  by  evaporation  in  wooden  vessels  lined  with  lead,  through  which 
steam  is  made  to  pass  by  means  of  coiled  lead  pipes.  As  citric  acid  is  liable  to 
decomposition,  if  subjected  to  too  high  a  temperature,  the  use  of  the  vacuum 
pan  is  highly  advantageous  in  concentrating  the  solution.  When  the  liquor  is 
sufficiently  concentrated,  it  is  transferred  to  cylindrical  sheet-lead  vessels,  placed 
in  a  warm  situation,  to  crystallize.  The  crystals,  at  first  obtained,  are  coloured. 
In  order  to  purify  them,  they  are  redissolved  in  a  small  quantity  of  water,  with 
the  assistance  of  heat,  and  the  solution  is  digested  with  purified  animal  charcoal, 
filtered,  and  recrystallized.  The  crystals,  after  having  been  washed  and  drained, 
are  dried  on  wooden  trays  lined  with  sheet-lead,  in  a  room  heated  by  steam. 
More  recently.  Dr.  Price  and  Mr.  Pontifex,  both  of  England,  have  made  improve- 
ments in  the  manufacture  of  citric  acid,  for  the  details  of  which  the  reader  is 
referred  to  the  P/iarm.  Journ.  and  Trans,  (xiii.  313,  and  xvi.  430).* 

The  citrate  of  lime  of  the  above  process  should  be  decomposed  without  delay  ; 
for,  if  kept,  it  will  undergo  fermentation,  with  the  effect  of  destroying  the  citric 
acid.  According  to  Personne,  the  products  of  this  fermentation  are  acetic  and 
butyric  acids;  carbonic  acid  and  hydrogen  being  evolved.  It  is  desirable  to 
have  a  slight  excess  of  sulphuric  acid,  as  this  rather  favours  than  otherwise  the 

*  Some  suggestions  have  recently  appeared  in  the  journals,  in  relation  to  the  prepara- 
tion of  citric  acid  on  the  large  scale,  which  may  be  of  use  to  the  manufacturer.  In  the 
Chemical  News  (Jan.  20, 1860,  p.  40)  is  a  short  paper  by  Mr.  Frederick  Row,  in  wliich  it  is 
stated  that  the  lemon  or  lime  juice  imported,  from  which  most  of  the  acid  is  prepared, 
contains  so  much  colouring  matter,  mucilage,  and  other  impurities,  as  very  much  to  im- 
pede the  process,  and  to  make  repeated  crystallization  and  saturation  necessary,  to  render 
the  crystals  fit  for  the  market.  It  seems  that  the  acid  imported  has  undergone  concen- 
tration, for  the  obvious  purposes  of  enabling  it  to  keep  better,  and  to  lessen  the  cost  of 
carriage.  Mr.  Row  states  that  he  has  found  that  much  of  the  difficulty  may  be  obviated 
by  diluting  the  concentrated  liquor,  so  that  it  shall  have  the  strength  of  the  fresh  juice, 
by  which  operation  much  of  the  mucilage  and  other  impurities  will  be  made  to  separate 
in  a  flocculent  form,  and  the  citrate  of  lime,  and  consequently  the  citric  acid  will  be  ob- 
tained in  a  state  of  comparative  purity. 

Another  important  point  is  that  the  sulphuric  acid,  in  slight  excess  at  first,  accumu- 
lates largely  in  proportion  with  the  repeated  evaporation  and  crystallization  of  the  citric 
acid  out  of  the  solutions,  and  thus  exercises  a  most  destructive  action  on  that  remaining 
in  the  mother-liquors.  The  most  efiectual  way  of  removing  this  difficulty  is  to  pass  the 
mother-liquors,  as  soon  as  the  sulphuric  acid  becomes  in  injurious  excess,  through  a  fresh 
portion  of  citrate  of  lime,  which  not  only  removes  the  sulphuric  acid,  but  causes  also  at 
the  same  time  the  deposition  of  flocculent  matters  before  held  in  solution  by  means  of 
the  acid,  consisting  mainly  of  sulphate  of  lime. 

Preparation  of  citric  acid  with  the  aid  of  magnesia.  M.  Perret  proposes  to  manufac- 
ture citric  acid  by  preparing  from  the  juice,  in  the  situations  where  lemons  and  limes 
are  produced,  first  an  insoluble  tribasic  citrate  of  magnesia,  and  then  from  this  a  soluble 
bibasic  citrate  of  magnesia,  which  may  be  delivered  to  the  manufacturing  chemist  for  the 
extraction  of  the  citric  acid.  The  advantage  of  this  method  is  that  a  riiaterial  is  brought 
to  the  manufacturer  not  liable  to  the  injurious  chang'^s  to  which  lemon-juice  and  mere 
citrate  of  lime  are  liable  on  exposure.  The  tribasic  citrate  is  made  from  thedefecated 
juice  by  adding  an  excess  of  magnesia;  and  the  bibasic  from  it,  by  treating  it  with  an 
additional  quantity  of  juice  equal  to  that  first  employed.  {Journ.  de  Pharm.  et  de  Chim., 
4e  ser.,  iv.  48;  also  Chem.  News,  March  2,  1866,  p.  100.) — Note  to  the  thirteenth  edition. 
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crystallization  of  the  citric  acid.  It  is  found  necessary,  also,  to  add  occasionally 
a  small  proportion  of  sulphuric  acid  to  the  citric  acid  liquor,  during  the  pro- 
gress of  its  concentration. 

According  to  the  late  Mr.  Parkcs,  a  gallon  of  good  juice,  if  the  process  be 
well  conducted,  will  yield  eight  ounces  of  white  crystals.  But  the  product  de- 
pends on  the  proportion  of  citric  acid  in  the  juice,  which  is  very  variable.  The 
more  recent  the  juice  the  better  the  quality.  That  which  is  stale  will  sometimes 
be  quite  sour,  without  containing  any  citric  acid,  in  consequence  of  having  un- 
dergone the  acetous  fermentation. 

Properties.  Citric  acid  is  a  white,  crystallized  solid,  often  in  large  crystals, 
having  the  form  of  rhomboidal  prisms  with  dihedral  summits.  It  is  permanent 
in  a  dry  air,  but  becomes  moist  in  a  damp  one.  Its  sp.  gr,  is  1-6.  Its  taste  is 
strongly  acid,  and  almost  caustic.  When  heated,  it  dissolves  in  its  water  of 
crystallization,  and,  at  a  higher  temperature,  undergoes  decomposition,  becoming 
yellow  or  brown,  and  forming  a  very  sour  syrupy  liquid,  which  is  uncrystalliza- 
ble.  By  destructive  distillation  it  gives  I'ise  to  water,  empyreumatic  oil,  acetic 
and  carbonic  acids,  carburetted  hydrogen,  and  a  number  of  pyrogenous  acids, 
among  which  is  the  aconitic.    A  voluminous  coal  is  left. 

Citric  acid  dissolves  in  three-fourths  of  its  weight  of  cold,  and  half  its  weight 
of  boiling  water.  It  is  soluble  also  in  alcohol,  but  is  insoluble  in  pure  ether. 
A  weak  solution  of  it  has  an  agreeable  taste,  but  cannot  be  kept,  as  it  under- 
goes spontaneous  decomposition.  It  is  incompatible  with  alkaline  solutions, 
whether  pure  or  carbonated,  converting  them  into  citrates;  also  with  the  earthy 
and  metallic  carbonates,  most  acetates,  the  alkaline  sulphurcts,  and  soaps.  It 
is  characterized  by  its  taste,  by  the  shape  of  its  crystals,  and  by  forming  an 
insoluble  salt  with  lime-wator  when  heated,  and  a  deliquescent  one  with 
potassa.  If  sulphuric  acid  be  present,  the  precipitate  by  acetate  of  lead  will 
not  be  entirely  soluble  in  nitric  acid;  the  insoluble  portion  being  sulphate  of 
lead.  Sometimes  crystals  of  tartaric  acid  are  substituted  for  or  mixed  with  the 
citric,  or  the  two  acids  may  be  mixed  in  powder,  a  fraud  which  is  readily  de- 
tected by  adding  a  solution  of  carbonate  of  potassa  to  one  of  thq  suspected 
acids;  when,  if  tartaric  acid  be  present,  a  crystalline  precipitate  of  bitartrate 
of  potassa  (cream  of  tartar)  Avill  be  formed.  A  still  more  delicate  method  of 
detecting  tartaric  acid  is  to  digest  the  suspected  acid  with  hydrated  sesqui- 
oxide  of  iron  in  a  test  tube,  afterwards  to  raise  the  heat  slowly  to  the  boiling 
point,  and,  having  allowed  the  excess  of  oxide  to  subside,  to  decant  the  clear 
liquid,  and  evaporate  it  to  a  syrupy  consistence.  If  the  acid  is  pure  the  liquid 
remains  limpid,  and  of  a  fine  red  colour;  if  contaminated  with  the  tartaric  acid, 
even  to  the  extent  of  only  one  per  cent,,  it  becomes  cloudy,  and  deposits  tar- 
trate of  the  sesquioxide,  (Journ.  de  Pharm.,  Aout,  1862,  p.  169.)  Another 
test  is  permanganate  of  potassa,  of  which  an  alkaline  solution  is  without  action 
on  citric  acid;  while,  under  the  action  of  tartaric  acid,  the  peroxide  of  manganese 
is  deposited,  {Ibid.,  Sept.  1867,  p.  239.)  "The  aqueous  solution  of  citric  acid 
is  not  darkened  by  sulphuretted  hydrogen,  gives  no  precipitate  when  added  in 
excess  to  solution  of  acetate  of  potassa,  or  of  chloride  of  barium,  and,  if  spar- 
ingly added  to  cold  lime-water,  does  not  render  it  turbid,"  ^r.;  showing  the 
absence  of  metals,  and  of  oxalic,  tartaric,  and  sulphuric  acids.  Lime  or  other 
fixed  impurity  is  detected  by  incinerating  the  acid,  alone  or  with  red  oxide  of 
mercury,  when  the  fixed  matter  will  be  left,  "  One  hundred  grains  of  citric 
acid  saturate  15-0  grains  of  bicarbonate  of  potassa,"  U.S. 

Composition.  The  formula  of  this  acid,  considered  dry,  as  it  exists  in  the 
citrate  of  silver,  is  Cj^H^Oj,.  When  crystallized  from  its  solution  by  cooling,  it 
contains  four  eqs,  of  water,  three  of  which  are  basic.  The  British  Pharma- 
copoeia gives  the  formula  of  the  crystallized  acid  3HO,Cj,H50j,-}-2HO,  thus 
giving  it  two  eqs.  of  water  of  crystallization. 

Medical  Properties,  &c.  Citric  acid,  when  given  in  concentrated  solution  to 
the  inferior  animals,  acts  as  a  poison,  producing  efifects  similar  to  tho.se  of  oxalic 
acid.    When  largely  diluted  with  water,  it  forms  a  cooling  refreshing  drink. 
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Accordingly,  it  is  much  used  for  making  a  substitute  for  lemonade.  It  is  also 
emplo3^ed  in  the  composition  of  effervescing  draughts,  and  for  preparing  the 
neutral  mixture.  (See  Liquor  Potassse  Citratis.)  When  added  in  the  quantity 
of  nine  drachms  and  a  half  to  a  pint  of  distilled  water,  it  forms  a  solution  of 
the  average  strength  of  lemon-juice.  Of  this  solution,  or  of  lemon-juice,  a 
scruple  of  bicarbonate  of  potassa  saturates  three  fluidrachms  and  a  half;  a 
scruple  of  carbonate  of  potassa,  four  fluidrachms;  and  a  scruple  of  carbonate 
of  ammonia,  six  fluidrachms.  Half  a  fluidounce  of  lemon-juice,  or  of  an  equiva- 
lent solution  of  citric  acid,  when  saturated,  is  considered  a  dose.  An  agreeable 
substitute  for  lemonade  may  be  made  by  dissolving  from  two  to  four  parts  of 
the  acid,  mixed  with  sugar  and  a  little  oil  of  lemons,  in  nine  hundred  parts  of 
water;  or  a  scruple  of  the  acid  may  be  dissolved  in  a  pint  of  water,  and  sweet- 
ened with  sugar  which  has  been  rubbed  on  fresh  lemon  peel.  The  dose  of  the 
acid  may  be  stated  at  from  five  to  thirty  grains. 

The  physiological  action  of  a  weak  solution  of  citric  acid  is  that  of  a  re- 
frigerant, increasing  the  fluidity  of  the  blood,  and  rendering  it  less  coagulable. 
Hence  its  utility  in  inflammations  and  fevers.  Dr.  C.  W.  Oleson,  of  Bloomino-- 
dale.  111.,  has  found  it  peculiarly  useful  in  a  case  of  metritis,  giving  a  tea- 
spoonful  of  a  solution,  containing  about  four  grains  of  the  acid,  every  two 
hours.  {Am.  Journ.  of  Med.  Sci./SnXy,  1867,  p.  277)  It  is  also  useful  in  scurvy, 
liver  disease,  and  dropsy.  In  recent  times  citric  acid,  in  the  form  of  lemon- 
juice,  has  come  into  vogue  as  a  remedy  for  gout  and  rheumatism ;  but  the 
trials  made  with  it  in  these  diseases  have  not  shown  that  it  possesses  any  pe- 
culiar efficacy.  Dr.  H.  Bence  Jones  has  made  some  interesting  observations 
on  citric  acid  and  lemon-juice,  and  concludes  that  their  action  is  identical.  Ex- 
perimental trials  showed  that  they  always  increase  the  acidity  of  the  urine. 
In  view  of  this  fact.  Dr.  Jones  cautions  the  practitioner  against  the  use  of  the 
juice  for  three  or  four  weeks  continuously  in  chronic  gout  or  rheumatism,  for 
fear  that  red  gravel,  or  uric  acid  calculus  should  be  produced.  (See  Am.  Journ. 
of  the  Med.  Sci.,  Jan.  1855,  p.  204.)  The  dose  of  lemon-juice  in  inflammatory 
rheumatism  is  two  fluidounces,  repeated  from  four  to  six  times  a  day.  Citric 
acid  has  recently  been  employed  with  much  supposed  advantage,  as  a  local 
remedy,  in  diphtheric  exudation,  and  in  cancerous  ulcers,  being  applied  in  the 
form  of  lemon-juice,  or  dissolved  in  water  in  the  proportion  of  a  drachm  to  eight 
fl-uidounces. 

Pharm.  Uses.    In  preparing  Ferri  Pyrophosphas,  U.S. 

Off.  Prep.  Ferri  et  Ammonise  Citras,  Br.;  Ferri  et  Quiniae  Citras,  Br.;  Li- 
quor Ammonias  Citratis,  Br.;  Liquor  Bismuthi  et  Ammonise  Citratis,  Br.;  Li- 
quor Ferri  Citratis,  U.S.;  Liquor  Magnesias  Citratis,  U.S.;  Liquor  Potassse 
Citratis,  U.S.;  Lithiaj  Citras,  Br.;  Potassae  Citras ;  Sodae  Citro-tartras  Effer- 
vescens,  Br.;  Syrupus  Acidi  Citrici,  U.S.  B. 

ACIDUM  LACTICUM.  U.S. 
Lactic  Acid. 

This  is  a  new  officinal  of  the  U.  S.  Pharmacopoeia,  and  placed  in  the  Materia 
Medica  list,  without  a  formula  for  its  preparation.  Lactic  acid  was  discovered 
by  Scheele.  It  exists  in  sour  milk,  and  has  been  found  in  a  number  of  the  se- 
cretions, including  the  healthy  gastric  juice,  in  which  its  presence  has  been 
incontestably  proved  by  Bernard  and  Barreswil.  Liebig  has  shown  that  it 
exists  abundantly  in  the  juice  of  flesh.  It  has  been  detected  by  Prof.  Wittstein 
in  the  vegetable  kingdom,  especially  in  the  peduncles  of  Solanum  Dulcamara, 
and  the  liquid  which  oozes  from  freshly  cut  vine  branches.  It  is  a  product  of 
the  viscous  or  lactic  fermentation  of  rice-water,  and  of  the  juices  of  the  beet, 
turnip,  and  carrot.  Indeed,  it  is  formed  whenever  sugar  in  solution,  of  what- 
ever kind,  is  placed  in  contact  with  an  alkaline  or  earthy  carbonate,  in  pres- 
ence of  a  special  ferment,  as,  for  example,  the  casein  of  milk,  or  cheese  which 
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contains  it.  Pasteur  has  demonstrated  tliat  the  lactic  acid  fermentation,  like 
the  vinous,  is  acconij)anied  with  the  growth  of  a  peculiar  microscopic  plant  or 
mycoderm,  which  he  is  disposed  to  consider  as  the  real  agent  of  the  changes 
produced.  This  fermentation  is  attended  with  the  production  not  only  of  lactic 
acid,  but  of  other  substances  also,  and  aniong  them,  a  peculiar  guvirlike  sub- 
stance in  abundance,  which,  first  noticed  by  Kirchof,  has  been  isolated  in  a 
pure  state  by  Briining.  Though  sirailar  to  arabin  and  dextrin,  with  the  formula 
C,,H,„0,„,  it  is  not  identical  with  either,  and  yields  no  mucic  acid  when  treated 
wi'th  the  nitric.  (See  Chem.  Oaz.,  May  15,  1858,  p.  197.) 

Preparation.  Lactic  acid  may  be  obtained  by  the  following  process,  which 
was  recommended  by  M.  Louradour  as  the  first  step  in  preparing  lactate  of  iron. 
Ferment  whey  by  keeping  it  at  a  temperature  between  70°  and  80°,  whereby  it 
becomes  charged  with  a  considerable  quantity  of  lactic  acid.  Evaporate  the 
liquor  to  one-third  of  its  bulk,  decant  and  filter,  and  then  saturate  with  milk  of 
lime.  This  converts  the  lactic  acid  into  lactate  of  lime,  which  remains  in  solu- 
tion, and  throws  down  a  precipitate,  consisting  principally  of  phosphate  of 
lime.  The  liquor  is  filtered  again,  and  precipitated  by  oxalic  acid,  which  throws 
down  the  lime  as  oxalate  of  lime,  and  sets  free  the  lactic  acid.  By  a  new  filtra- 
tion a  solution  of  lactic  acid  is  obtained,  containing  lactin  (sugar  of  milk)  and 
certain  salts.  From  these  it  may  be  purified  by  concentrating  it  to  a  syrupy 
consistence,  and  treating  it  with  alcohol,  which  dissolves  the  acid,  and  pre- 
cipitates the  lactin  and  foreign  salts.  The  solution  is  filtered,  and  the  lactic 
acid  is  obtained  pure  by  distilling  off  the  alcohol.  Wackenroder's  method  is 
to  mix  10  parts  of  skimmed  milk,  25  of  sugar  of  milk,  2  of  chalk,  and  20  of 
water,  to  digest  at  about  75°  for  six  weeks,  or  till  the  chalk  is  dissolved,  then 
to  express,  clarify,  and  evaporate  so  as  to  crystallize  the  lactate  of  lime,  and, 
having  recrystallized  this  salt,  to  decompose  it  with  sulphuric  or  oxalic  acid 
in  exact  saturating  proportions. 

liautemann  proposes  a  modification  of  this  plan,  consisting  in  substituting 
oxide  of  zinc  for  chalk.  The  fermentation  is  completed  in  eight  or  ten  days. 
After  boiling,  the  mixture  is  filtered,  and  the  liquor,  having  been  evaporated 
and  again  filtered,  is  allowed  to  stand.  Lactate  of  zinc  now  separates,  from 
which  the  acid  maybe  obtained  by  dissolving  the  salt  in  boiling  water,  throw- 
ing down  the  zinc  by  sulphuretted  hydrogen,  filtering,  and  concentrating.  The 
solution  now  contains  mannite  and  lactic  acid,  both  the  result  of  the  fermentar 
tion.  By  agitating  with  ether  the  acid  is  dissolved,  and  the  mannite  left ;  and 
by  evaporating  the  ethereal  solution  the  lactic  acid  is  obtained.  (See  Philos. 
Jfasf.,May,  1860,p.  385.) 

Properties.  Lactic  acid  is  a  limpid,  syrupy  liquid,  colourless  or  of  a  pale- 
wine  colour,  of  a  slight  not  unpleasant  odour,  and  a  very  sour  taste.  Its  sp.  gr, 
is  1-212,  and  its  formula  CgH.O,,  or,  if  considered  as  hydrated,  CgH^Oj-fHO. 
Some  consider  it  a  bi-basic  acid,  and  give  as  its  formula  Cj^Hi^Oj^,  or  CjjHj„0,o 
-f  2H0.  It  mixes  in  all  proportions  with  water,  alcohol,  and  ether.  Exposed 
to  a  heat  of  480°,  it  is  for  the  most  part  converted  into  a  new  body  called  con- 
crete lactic  acid  or  lactide.  It  coagulates  albumen,  and  dissolves  a  large  quan- 
tity of  freshly  precipitated  phosphate  of  lime ;  a  property  which,  doubtless, 
renders  it  important  in  the  animal  economy. 

In  the  U.  S.  Pharmacopoeia  it  is  stated  to  produce  no  precipitate  with  acetate 
of  lead,  oxalate  of  ammonia,  or,  after  saturation  by  ammonia,  with  sulphuret- 
ted hydrogen  ;  proving  the  absence  of  sulphuric  acid,  lime,  and  metallic  salts. 
Ninety  grains  of  it  are  saturated  by  not  less  than  75  grains  of  bicarbonate  of 
potassa.  When  gently  heated  it  should  yield  no  smell  of  acetic  or  butyric  acid. 
Its  colour  is  not  changed  by  an  excess  of  caustic  potassa. 

Lactic  acid,  of  the  kind  found  in  muscle,  is  said  to  exist  copiously  in  the 
urine,  both  of  men  and  animals,  when  labouring  under  the  poisonous  effects  of 
phosphorus.  (Bchuhzen,  Zeitschr if t  fiir  Chem.,  1867,  p.  138.) 

Medical  Properties  and  Uses.  Lactic  acid  was  proposed  by  Magendie,  on 
theoretical  grounds,  as  a  remedy  in  certain  forms  of  dyspepsia,  and  for  the  re- 
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moval  of  phosphatic  deposits  in  the  urine.  It  has  subsequently  been  employed 
with  good  effects  in  dyspepsia  by  Dr.  Handfield  Jones  and  Dr.  O'Connor,  both 
of  London.  The  remedy  should  be  taken  at  the  time  of  meals.  It  is  most  con- 
veniently given  in  solution  sweetened  with  sugar,  prepared  like  lemonade. 
From  one  to  three  drachms  may  be  taken  in  the  course  of  the  day. 

Lactic  acid  is  a  useful  addition  to  medicinal  pepsin,  increasing  the  solvent 
power  of  that  agent  upon  the  food,  when  taken  into  the  stomach.  Some  import- 
ance has  also  been  attached  to  it  from  the  supposition  that  it  might  be  the  materies 
morbi  in  rheumatism,  as  uric  acid  has  been  supposed  to  be  in  gout;  but  in  either 
case  the  acid  is  probably  rather  the  effect  than  the  cause  of  the  disease. 

Off.  Prep.  Ferri  Lactas,  U.  S.  B. 

ACIDUM  MURIATICUM.  U.S. 
Muriatic  Acid. 

An  aqueous  solution  of  chlorohydric  acid  gas,  of  the  sp,  gr.  1-16.  U.S. 
'  Off.  Syn.    ACIDUM   HYDROCHLORICUM.     Hydrochloric   acid   gas, 
HCi,  dissolved  in  water,  and  forming  31 '8  per  cent,  by  weight  of  the  solu- 
tion. Br. 

Spirit  of  sea-salt,  Marine  acid,  Hydrochloric  acid,  Cliloroliydric  acid;  Acide  hydro- 
chlorique,  Fr.;  Salzsaure,  Kochsalzsaure,  Germ.;  Acido  muriatico,  Ital.^  Span. 

The  muriatic  acid  of  pharmacy  and  the  arts  is  a  solution  of  muriatic  acid  gas 
in  water.  It  is  sometimes  called  liquid  muriatic  acid,  but  more  properly  aqueous 
muriatic  acid.  The  acid  is  placed  in  the  Materia  Medica  Catalogue  of  the  U.S. 
Pharmacopoeia;  but  among  the  Preparations  in  the  British,  which  gives  the 
following  process  for  preparing  it. 

"  Take  of  Chloride  of  Sodium,  dried,  forty-eight  ounces  [avoirdupois]  ;  Sul- 
phuric Acid  forty-four  Jluidounces ;  Water  thirty-six  fluidounces  ;  Distilled 
Water  fifty  fluidounces.  Pour  the  Sulphuric  Acid  slowly  into  thirty-two 
rfluid]ounces  of  the  Water,  and  when  the  mixture  has  cooled,  add  it  to  the 
Chloride  of  Sodium  previously  introduced  into  a  flask  having  the  capacity  of 
at  least  one  gallon  [Imp.  meas.].  Connect  the  flask  by  corks  and  a  bent  glass 
tube  with  a  three-necked  wash-bottle,  furnished  with  a  safety  tube,  and  con- 
taining the  remaining  four  [flaid]ounees  of  the  Water;  then,  applying  heat 
to  the  flask,  conduct  the  disengaged  gas  through  the  wash-bottle,  into  a  second 
bottle  containing  the  Distilled  Water,  by  means  of  a  bent  tube  dipping  about 
half  an  inch  below  the  surface ;  and  let  the  process  be  continued  until  the  pro- 
duct measures  sixty-six  [fluidjounces,  or  the  liquid  has  acquired  a  sp.  gr.  of 
1"16.  The  bottle  containing, the  distilled  water  must  be  kept  cool  during  the 
whole  operation."  Br. 

PrejJaration.  Muriatic  acid  is  obtained  by  the  action  of  sulphuric  acid  on 
chloride  of  sodium  or  common  salt.  The  commercial  acid  is  procured,  on  a 
large  scale,  by  distilling  the  salt  with  an  equal  weight  of  sulphuric  acid,  some- 
what diluted  with  water,  from  iron  stills,  furnished  with  earthen  heads  into 
earthenware  receivers  containing  water.  When  thus  obtained,  it  is  contami- 
nated with  iron  and  other  impurities,  and  is  not  fit  for  medicinal  purposes. 

Commercial  muriatic  acid  is  now  procured  in  large  quantities  in  England, 
during  the  decomposition  of  common  salt  for  the  purpose  of  making  sulphate 
of  soda,  from  which  soda-ash  and  carbonate  of  soda  are  afterwards  manufac- 
tured in  immense  quantities.  When  the  object  is  to  obtain  sulphate  of  soda, 
the  decomposition  of  the  sea-salt  is  performed  in  semi-cylindrical  vessels,  the 
curved  part,  next  the  fire,  being  made  of  iron,  and  the  upper  or  flat  surface,  of 
stone.  If  the  acid  is  to  be  saved,  it  is  conveyed  by  a  pipe  to  a  double-necked 
stoneware  receiver,  half  filled  with  water,  and  connected  with  a  row  of  similar 
receivers,  likewise  containing  water. 

The  acid,  when  required  to  be  pure,  is  generally  prepared  by  saturating  dis- 
tilled water  with  the  gas  in  a  Woulfe's  apparatus.  A  quantity  of  pure  fused 
common  salt  is  introduced  into  a  retort  or  matrass,  placed  on  a  sand-bath.    The 
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vessel  is  then  furnishetl  with  au  S  tube,  and  connected  with  a  series  of  bottles, 
each  two-thirds  full  of  water.  A  quantity  of  sulphuric  acid  is  then  gradually 
added,  ('(jual  in  weight  to  the  common  salt  employed,  and  dihitcd  with  one-third 
of  its  weight  of  water.  The  materials  ought  not  to  occupy  more  than  half  the 
body  of  the  retort.  When  the  extrication  of  the  gas  slackens,  heat  is  applied, 
and  gradually  increased  until  the  water  in  the  bottles  refuses  to  absorb  any 
more,  or  until  no  more  gas  is  found  to  come  over.  As  soon  as  the  process  is 
complet(!d,  boiling  water  should  be  added  to  the  contents  of  the  retort  or  ma- 
trass, in  order  to  facilitate  the  removal  of  the  residue.  During  the  progress  of 
the  saturation,  the  water  in  the  several  bottles  increa.ses  in  temperature,  which 
lessens  its  power  of  absorption.  It  is,  therefore,  expedient,  in  order  to  obtain 
a  strong  acid,  to  keep  the  bottles  cool  by  means  of  water  or  ice.  The  connect- 
ing tubes  need  not  plunge  deeply  into  the  acid. 

The  process  of  the  British  Pharmacopoeia  is  substantially  the  same  as  the  one 
here  described,  with  the  exception  of  the  proportion  of  the  acid  and  salt  em- 
ployed. In  the  process  for  muriatic  acid,  theory  calls  for  a  little  less  than  82 
parts  of  liquid  sulphuric  acid  to  100  of  common  salt.  A  moderate  excess  of  the 
former  may  be  useful  to  ensure  the  complete  decomposition  of  the  salt;  but  the 
quantity  of  acid,  directed  in  the  British  process,  is  sufficient  to  decompose  twice 
the  quantity  of  common  salt  taken.  The  intention  obviously  is  to  use  enough 
of  the  acid  to  form  the  bisulphate  instead  of  sulphate  of  soda;  and  it  is  thought 
that  the  process  is  thus  facilitated. 

The  rationale  of  the  process  for  obtaining  this  acid  is  very  simple.  Common 
salt  is  a  compound  of  chlorine  and  sodium ;  muriatic  acid,  of  chlorine  and  hy- 
drogen; and  liquid  sulphuric  acid,  of  dry  sulphuric  acid  and  water.  The  water 
is  decomposed;  its  oxygen,  combining  with  the  sodium  of  the  common  salt, 
generates  soda,  which  unites  with  the  sulphuric  acid  to  form  sulphate  of  soda ; 
while  the  hydrogen  and  chlorine,  being  both  in  the  nascent  state,  combine,  and 
escape  as  muriatic  acid  gas.  The  residue  of  the  process  is  consequently  sulphate 
of  soda  or  Glauber's  salt. 

As  muriatic  acid,  prepared  in  the  ordinary  mode,  often  contains  arsenic,  so  as 
to  obscure  its  indications  when  employed  in  testing  for  that  poison,  it  is  of  in- 
terest to  the  practical  toxicologist  to  know  that  it  may  be  obtained  free  from 
that  impurity  by  distilling  chloride  of  sodium  or  potassium  with  oxalic  acid  in 
equivalent  proportions.  (Chem.  News,  Jan.  18,  1862,  p.  41.) 

Properties  of  the  Pure  Acid.  Muriatic  acid,  when  pure,  is  a  transparent 
colourless  liquid,  of  a  suffocating  odour  and  corrosive  taste.  Exposed  to  the  air 
it  emits  white  fumes,  owing  to  the  escape  of  the  acid  gas,  and  its  union  with  the 
moisture  of  the  atmosphere.  When  concentrated,  it  blackens  organic  substances 
like  sulphuric  acid.  Its  sp.  gr.  varies  with  its  strength.  When  as  highly  con- 
centrated as  possible,  its  density  is  1-21.  The  U.S.  medicinal  acid,  as  well  as 
that  of  the  present  British  Pharmacopoeia,  has  the  sp.  gr.  116;  and  "114-8 
grains  b}*^  weight,  mixed  with  half  a  [fluid]ounce  of  distilled  water,  require  for 
neutralization  1000  grain-measures  of  the  volumetric  solution  of  soda.-''  Br. 
When  of  the  sp.  gr.  1-16  it  contains  rather  more  than  33'9  per  cent,  of  muriatic 
acid  ga-s.  (Phillips.)  It  freezes  at  60°  below  zero.  When  exposed  to  heat,  it 
continues  to  give  off  muriatic  acid  gas,  with  the  appearance  of  ebullition,  until 
its  sp.gr.  falls  to  1094,  when  it  properly  boils,  and  distils  over  unchanged. 

Muriatic  acid  is  chai*acterized  by  forming,  on  the  addition  of  nitrate  of  silver, 
a  white  precipitate  (chloride  of  silver),  which  is  insoluble  in  nitric  acid,  but 
readily  soluble  in  ammonia.  It  is  incompatible  with  alkalies  and  most  earths, 
with  oxides  and  their  carbonates,  and  with  sulphuret  of  potassium,  tartrate  of 
potassa,  tartar  emetic,  tartrate  of  iron  and  potassa,  nitrate  of  silver,  and  solu- 
tion of  subacetate  of  lead. 

As  it  is  desirable  to  know,  on  many  occasions,  in  chemical  and  pharmaceutical 
operations,  the  quantity  of  strong  aqueous  acid,  of  acid  gas,  and  of  chlorine, 
contained  in  samples  of  acid  of  different  densities,  we  subjoin  a  table  by  Dr.  Ure, 
containing  this  information. 
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Table  of  the  quantity  of  Aqueous  Muriatic  Acid  of  sp.  gr.  1-2,  of  Muriatic 
Acid  Gas,  and  of  Chlorine  in  100  pat^ts  of  Aqueous  Acid  of  different  den- 
sities. 


Aqueous 

Aqueous 

Sp.  Gr. 

Aoid  of 
sp.  gr.  1-2. 

Acid  Gas. 

Chlorine. 

Sp.  Gr. 

Aoid  of 
sp.  gr.  1-2. 

Acid  Gas. 

Chlorine. 

1-2000 

100 

40-777 

39-675 

1-1102 

55 

21-822 

22-426 

1-1910 

95 

38-738 

37-692 

11000 

50 

20-388 

19-837 

1-1822 

90 

36-700 

85-707 

1-0899 

45 

18-348 

17-854 

1-1721 

85 

34-660 

33-724 

1-0798 

40 

16-310 

15-870 

1-1701 

84 

34-252 

33-328 

1-0697 

35 

14-271 

13-887 

1-1620 

80 

32-621 

31-746 

1-0597 

30 

12-233 

11-903 

1-1599 

79 

32-213 

31-343 

1-0497 

25 

10-194 

9-919 

1-1515 

75 

30-582 

29-757 

1-0397 

20 

8-155 

7-935 

11410 

70 

28-544 

27-772 

1-0298 

15 

6-116 

5-951 

1-1308 

65 

26-504 

25-789 

1-0200 

10 

4-078 

3-968 

11206 

60 

24-466 

23-805 

1-0100 

5 

2-039 

1-984 

Impurities.  This  acid,  when  pure,  will  evaporate  without  residue  in  a  pla- 
tinum spoon.  If  sulphuric  acid  be  present,  a  solution  of  chloride  of  barium  will 
cause  a  precipitate  of  sulphate  of  baryta  in  the  acid,  previously  diluted  with 
distilled  water.  Iron  may  be  detected  by  saturating  the  diluted  acid  with  car- 
bonate of  soda,  and  then  adding  ferrocyanide  of  potassium,  which  will  strike 
a  blue  colour  if  that  metal  be  present.  The  absence  of  arsenic  may  be  inferred 
if  it  do  not  tarnish  bright  copper  foil  when  boiled  with  it,  and  of  this  as  well 
as  other  metallic  impregnation,  excepting  that  of  iron,  by  its  giving  no  preci- 
pitate Avith  sulphuretted  hydrogen.  Ammonia  in  excess  shows  the  absence  of 
iron,  if  it  produces  no  precipitate.  Free  chlorine  or  nitric  acid  may  be  discov- 
ered by  its  having  the  power  to  dissolve  gold-leaf  Any  minute  portion  of  the 
leaf  which  may  be  dissolved  is  detected  by  adding  a  solution  of  protochloride 
of  tin,  which  will  give  rise  to  a  purplish  tint.  The  free  chlorine  is  derived  from 
the  reaction  of  nitric  or  hyponitric  acid  on  a  small  portion  of  the  muriatic  acid, 
which  is  thus  deprived  of  its  hydrogen.  Hence  it  is  that,  when  free  chlorine 
is  present,  hyponitric  acid  or  some  other  oxide  of  nitrogen  is  also  present  as 
an  impurity.  The  nitric  and  hyponitric  acids  are  derived  from  nitrates  in  the 
common  salt,  and  from  hyponitric  acid  in  the  commercial  sulphuric  acid  em- 
ployed in  the  preparation  of  the  muriatic  acid.  The  absence  of  sulphur  is  in- 
dicated by  the  same  test  as  in  the  instance  of  acetic  acid.  (See  page  21.) 

Muriatic  Acid  of  Commerce.  This  acid  has  the  general  properties  of  the 
pure  aqueous  acid.  It  has  a  yellowish  colour,  owing  to  the  presence  of  sesqui- 
chloride  of  iron,  or  of  a  minute  proportion  of  organic  matter,  such  as  cork, 
wood,  &c.  It  usually  contains  sulphuric  acid,  and  sometimes  free  chlorine  and 
nitrous  acid.  But  the  most  injurious  impurity,  to  those  who  consume  it  in  the 
arts,  is  sulphurous  acid.  Mr.  T.  H.  Savory  analyzed  three  samples  of  commer- 
cial muriatic  acid,  each  having  a  sp.  gr.  of  between  116  and  1-17,  and  found 
them  to  contain  from  1  to  nearly  11  per  cent,  of  sulphurous  acid.  To  detect 
this  acid,  M.  Girardin  has  proposed  a  very  delicate  test,  namely,  the  proto- 
chloride of  tin.  The  mode  of  using  the  test  is  to  take  about  half  an  ounce  of 
the  acid  to  be  tested,  and  to  add  to  it  two  or  three  drachms  of  the  protochlo- 
ride. The  mixture  having  been  stirred  two  or  three  times,  as  much  distilled 
water  as  of  the  protochloride  is  to  be  added.  If  sulphurous  acid  is  present, 
the  muriatic  acid  becomes  turbid  and  yellow  immediately  upon  the  addition  of 
the  protochloride;  and,  upon  the  subsequent  addition  of  the  water,  a  slight 
evolution  of  sulphuretted  hydrogen  takes  place,  perceptible  to  the  smell,  and 
the  liquid  assumes  a  brown  hue,  depositing  a  powder  of  the  same  colour.  The 
manner  in  which  the  test  acts  is  as  follows.  By  a  transfer  of  chlorine,  the  test 
is  converted  into  bichloride  and  metallic  tin,  the  latter  of  which,  by  reacting 
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with  the  sulphurous  acid,  gives  rise  to  a  precipitate  of  the  deutoxide  and  pro- 
tosulphurct  of  tin.  In  case  the  sulphurous  aoid  forms  but  one-half  of  one  per 
cent,  of  the  commercial  acid,  the  precipitate  may  not  l)e  perceptible.  Under 
these  circumstances,  a  solution  of  sulphate  of  copper  must  be  added  to  the 
liquid  previously  warmed,  when  a  brown  precipitate  of  sulphuret  of  copper  will 
be  immediately  formed.  (Heintz.)  M.  I^embert  has  proposed  the  following, 
which  he  considers  as  a  more  delicate  test  of  sulphurous  acid.  Saturate  the 
suspected  muriatic  acid  with  carbonate  of  potassa,  and  add  successively  a  lit- 
tle weak  solution  of  starch,  one  or  two  drops  of  solution  of  iodate  of  potassa, 
and  sulphuric  acid,  drop  by  drop.  Sulphurous  acid,  if  present,  will  be  set  free 
with  iodic  acid,  and  these,  by  reacting  on  each  other,  will  develope  iodine, 
which  will  cause  a  blue  colour  with  the  starch. 

Another  impurity  occasionally  present  in  the  commercial  acid,  as  shown  by 
Dupasquier,  is  arsenic.  The  immediate  source  of  this  impurity  is  the  sulphuric 
acid  used  to  prepare  the  muriatic  acid.  The  srilphuric  acid  derives  the  arsenic 
from  the  sulphur  used  in  its  manufacture,  and  this  last  from  pyrites  containing 
a  little  of  the  poisonous  metal.  The  arsenic,  when  present,  is  in  the  form  of  a 
terchloride,  and,  from  its  volatility  in  this  state  of  combination,  is  transferred 
to  the  muriatic  acid,  distilled  from  the  commercial  acid.  This  impurity  is  sepa- 
rated by  diluting  the  acid  with  an  equal  volume  of  water,  and  passing  through 
it  sulphuretted  hydrogen,  which  throws  down  the  arsenic  as  a  tersulphuret. 
According  to  Wittstein  muriatic  acid  is  freed  from  arsenic  by  mercury,  accord- 
ing to  lleinsch  by  copper,  and  in  either  case  it  may  be  deprived  of  metallic 
impregnation  by  distillation.  (See  Am.  Joxira.  of  Pharm.,  Sept.  1851,  p.  408.) 
M.  Auguste  Houzeau  asserts  that  it  is  sufficient  to  deprive  commercial  arse- 
niferous  nmriatic  acid  of  arsenic  simply  to  boil  it,  in  a  flat-bottomed  vessel, 
to  two-thirds  of  its  original  volume;  all  the  arsenic  escaping  in  the  form  of 
the  terchloride.  {Journ.  de  Pharm.  et  de  Chim.,  4e  ser.,  i.  97.)  When  leaden 
vessels  are  used  in  preparing  muriatic  acid,  it  is  apt  to  contain  chloride  of 
lead,  which  falls  as  a  white  precipitate  on  neutralizing  the  acid.  The  nature 
of  the  precipitate  is  verified  by  dissolving  it  in  nitric  acid  and  adding  iodide 
of  potassium,  when  the  yellow  iodide  of  lead  will  fall.  (Hainault )  This  im- 
purity, being  fi.Kcd,  may  be  got  rid  of  by  distilling  the  acid.  A  small  propor- 
tion of  thallium  has  been  detected  in  commercial  muriatic  acid  by  Mr.  Wm. 
Crookes,  being  derived  from  sulphuric  acid,  in  the  manufacture  of  which  py- 
rites were  employed.  (Ghem.  News,  April  25,  1863,  p.  194.) 

Proiierties  of  Muriatic  Acid  Gas.  Muriatic  acid  gas  is  a  colourless  elastic 
fluid,  possessing  a  pungent  odour,  and  the  property  of  irritating  the  organs  of 
respiration.  It  destroys  life  and  extinguishes  flame.  It  reddens  litmus  power- 
fully, and  has  the  other  properties  of  a  strong  acid.  Its  sp.gr.  is  1-269.  Sub- 
jected to  a  pressure  of  40  atmospheres,  at  the  temperature  of  50°,  it  is  con- 
densed into  a  transparent  liquid,  to  which  alone  the  name  of  liquid  muriatic 
acid  properly  belongs.  It  is  absorbed  by  water  with  the  greatest  avidity,  and, 
according  to  the  temperature  and  pressure,  unites  with  a  greater  or  less  quan- 
tity of  that  liquid.  Water,  at  the  temperature  of  69°,  takes  up  464  times  its 
volume  of  the  gas,  increasing  one-third  in  bulk,  and  about  three-fourths  in 
weight.  Water  thus  saturated  constitutes  the  strong  aqueous  acid  already 
described. 

Composition.  Muriatic  acid  gas  consists  of  one  eq.  of  chlorine  355,  and  one 
of  hydrogen  1  =  365;  or  of  one  volume  of  chlorine  and  one  of  hydrogen, 
united  without  condensation. 

Medical  Properties.  Muriatic  acid  is  tonic,  refrigerant,  and  antiseptic.  It  is 
exhibited,  largely  diluted  with  water,  in  low  fevers,  phthisis,  chronic  dyspep- 
sia, some  forms  of  syphilis,  and  to  counteract  phosphatic  deposits  in  the  urine. 
Dr.  Paris  has  given  it  with  success  in  malignant  cases  of  typhus  and  scarla- 
tina, administered  in  a  strong  infusion  of  quassia.  It  may  also  be  added  with 
advantage  to  infusions  of  columbo,  gentian,  and  cinchona.  It  proves  a  good 
adjunct  to  gargles  in  ulcerated  sorethroat  and  scarlatina  maligna.    The  dose 
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for  internal  exhibition  is  from  ten  to  twenty  miuinis,  in  a  sufficient  quantity  of 
some  bland  fluid,  as  barley-water  or  gruel.  In  the  composition  of  gargles,  it 
may  be  used  in  the  proportion  of  from  half  a  fluidrachm  to  two  fluidrachms, 
mixed  with  six  fluidouncesof  the  vehicle.  (See  Acidum  Muriaticum  Dilutum.) 
It  has  been  found  useful,  as  a  topical  application,  in  various  aff'^ctions  of  the 
skin,  particularly  in  follicular  acne.  It  may  be  used  diluted  with  glycerin,  or 
concentrated.  If  applied  in  an  undiluted  form,  it  should  be  removed  in  less 
than  thirty  seconds  by  washing  with  pure  water  and  afterwards  with  soap. 

Toxicological  Properties.  Muriatic  acid,  when  swallowed,  is  highly  irrita- 
ting and  corrosive,  but  less  so  than  sulphuric  or  nitric  acid.  It  produces  black- 
ness of  the  lips,  fiery  redness  of  the  tongue,  hiccough,  violent  efforts  to  vomit, 
and  agonizing  pain  in  the  stomach.  There  is  much  thirst,  with  great  restless- 
ness, a  dry  and  burning  skin,  and  a  small  concentrated  pulse.  If  the  acid  has 
been  recently  swallowed,  white  vapours  of  a  pungent  smell  are  emitted  from 
the  mouth.  The  best  antidote  is  magnesia,  which  acts  by  saturating  the  acid. 
Soap  is  also  useful  for  the  same  reason.  In  the  course  of  the  treatment,  bland 
and  mucilaginous  drinks  must  be  freely  given.  When  inflammation  supervenes, 
it  must  be  treated  on  general  principles. 

Pharm.  Uses.  In  the  preparation  of  Acidum  Hydrocyanicum  Dilutum,  U.  S.; 
Antimonii  Oxidum,  U.S.;  Calcis  Phosphas,  i^r.;  Calcis  Phosphas  Prsecipitata, 
U.S.;  Carbo  Animalis  Purificatus;  Liquor  Sodaj  Chloratae,  i^r.;  Potassse  Bi- 
carbonas,  jB/".;  Quinise  Sulphas;  Sodae  Bicarbonas,  7^r.;  Strychnia,  ([7. S.;  Sul- 
phur Praecipitatum ;  Veratria,  Jir. 

Off.  Prep,  of  Muriatic  Acid.  Acidum  Hydrochloricum  Dilutum,  Br  ;  Aci- 
dum Muriaticum  Dilutum,  U.S.;  Acidum  Nitrohydrochloricum  Dilutum,  Br.; 
Acidum  Nitromuriaticum,  ?7.6'.;  Aqua  Chlorinii,  ?/./S'.;  Barii  Chloridum,  U.S.; 
Calcii  Chloridum,  Br.;  Ferri  Chloridum,  U.  S.;  Liquor  Antimonii  Chloridi,  Br.; 
Liquor  Arsenici  Hydrochloricus,  Br.;  Liquor  Calcii  Chloridi,  U.S.;  Liquor 
Chlori,  Br.;  Liquor  Ferri  PerchloridiFortior,  iV./  Liquor  Zinci  Chloridi,  Br.; 
Morphise  Murias,  U.S.;  Podophylli  Resina,  Br.;  Tinctura  Ferri  Chloridi,  U.S.; 
Zinci  Chloridum.  B. 

ACIDUM  NITRICUM.  U.8.,Br. 
Nitric  Acid. 

Nitric  acid,  of  the  specific  gravity  1*42.  U.  S.  An  acid  containing  TO  per  cent, 
by  weight  of  the  nitric  acid  HO, NO.,  corresponding  to  60  per  cent,  of  anhy- 
drous nitric  acid  NO^.  Br. 

Spirit  of  nitre;  Aquafortis;  Acide  nitrique,  Acide  azotique,i^r.;  Saltpetersaure,(Tsrwi.; 
Zaltpeterzuur,  Sterkwater,  Dutch;  Shedwater,  Svjed.;  Acidjo  nitrico,  Ital.,  Span. 

Nitric  acid  is  one  of  the  five  compounds  formed  between  nitrogen  and  oxy- 
gen. These  are  nitrous  oxide  (exhilarating  gas),  NO ;  nitric  oxide,  NO^;  nitrous 
acid  (formerly  hyponitrous  acid),  NOg-,  hyponitric  acid  (formerly  nitrous  acid), 
NO^;  and  nitric  acid,  NO^. 

Nitric  acid  is  now  officinal  in  two  forms;  the  pure  acid  of  the  sp.  gr.  1-42, 
and  the  diluted.  The  strong  acid,  of  the  sp.gr.  1-5,  which  was  recognised  in 
the  former  Br.  Pharmacopoeia,  has  been  abandoned  in  the  present.  The  two 
stronger  will  be  noticed  here,  and  the  diluted  under  the  preparations.  (See 
Acidum  Nitricum,  Dilutum.) 

The  usual  practice,  adopted  in  the  laboratory  for  obtaining  nitric  acid,  is  to 
add  to  nitrate  of  potassa  in  coarse  powder,  contained  in  a  retort,  an  equal 
weight  of  strong  sulphuric  acid,  poured  in  by  means  of  a  tube  or  funnel,  so  as 
not  to  soil  the  neck.  The  materials  should  not  occupy  more  than  two-thirds  of 
the  capacity  of  the  retort.  A  receiver  being  adapted,  heat  is  applied  by  means 
of  a  spirit-lamp,  the  naked  fire,  or  a  sand-bath,  moderately  at  first,  but  after- 
wards more  strongly  when  the  materials  begin  to  thicken,  in  order  to  bring  the 
whole  into  a  state  of  perfect  fusion.  Red  vapours  will  at  first  arise,  and  after- 
wards disappear  in  the  course  of  the  distillation.  Towards  its  close  they  will  be 
reproduced,  and  their  reappearance  will  indicate  that  the  process  is  completed. 
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The  proportion  of  equal  weij^hts,  as  above  given,  corresponding  nearly  to 
one  eq.  of  nitrate  of  potatiHa  and  two  of  monohydrated  Bulphuric  acid,  i.s  the 
best  for  operations  on  a  small  scale  in  tlie  laboratory.  Tiiis  proportion  is  pre- 
ferred by  Thenard.  In  operations  on  a  large  scale,  where  an  iron  vessel  is 
used,  a  strong  heat  applied,  and  water  placed  in  the  receivers  to  condense  the 
acid,  less  sulphuric  acid  may  be  advantageously  employed. 

Monohydrated  Nitric  Acid.  Nitrate  of  Water.  This  is  the  strongest  liquid 
nitric  acid  that  can  be  procured,  and  may  be  supposed  to  be  obtained  by  dis- 
tilling one  eq.  of  pure  and  dry  nitre  with  two  eqs.  of  monohydrated  sulphuric 
acid.  One  eq.  of  monohydrated  nitric  acid  distils  over,  and  one  eq.  of  monohy- 
drated bisulphate  of  potassa  remains  behind,  KO.NOj  and  2(110, SO,)=nO. 
NO^  and  K0,2S0,+I10.  Acid  of  this  strength  is  very  difficult  to  get,  and 
requires  for  its  preparation  the  most  elaborate  attention  to  separate  the  super- 
abundant water.  According  to  Mr,  Arthur  Smith,  of  London,  acid,  dehydrated 
as  far  as  possible,  is  perfectly  colourless,  boils  at  184°,  has  the  sp.  gr.  1-517  at 
60°,  and  nearly  approaches,  in  composition,  to  a  monohydrate.  Acid  of  this 
strength,  even  at  the  boiling  temperature,  has  not  the  slightest  action  on  tin 
or  iron.  {Fhil.  Mag.,  Dec.  1847.)  According  to  Millon,  the  true  monohydrate 
has  a  sp.gr.  as  high  as  1521. 

The  acid  of  the  late  Br.  Pharmacopoeia,  having  the  sp.  gr.  1  5,  is  of  a  yellowish 
colour,  and  strongly  corrosive  It  is  considered  to  be  a  sesquihydrate,  consist- 
ing of  one  eq  of  dry  acid  54,  and  one  and  a  half  eqs.  of  water  13'5=67'5. 
Strictly  speaking,  it  is  a  nitrate  of  water,  diluted  with  half  an  eq.  of  water  (HO, 
NO^+illO).  An  acid  of  this  strength  is  inconveniently  strong,  is  constantly 
undergoing  decomposition  under  the  influence  of  light,  and  has  consequently 
been  replaced  by  a  pure  acid  of  the  density  142.  This  substitution  was  made 
in  the  U.  S.  Pharmacopoeia  of  1850,  and  in  the  British  of  1867. 

Nitric  Acid  (sp.  gr.  1  42).  Quadrihydrated  Nitric  Acid.  This  is  the  acid 
now  officinal  in  both  the  U.  S.  and  Br.  Pharmacopoeias.  Acid  of  the  density 
\b  was  not  found  in  any  of  the  shops,  and  much  pains  were  required  to  get 
it  of  that  strength.  Besides,  acid  of  this  density  was  not  necessary  for  any 
process  of  the  Pharmacopoeia.  Considerations  of  this  kind  induced  the  revisers 
of  our  national  standard  of  1850  to  lower  the  strength  of  officinal  nitric  acid 
to  142,  its  purity  in  other  respects  remaining  the  same.  To  satisfy  the  tests 
given  in  the  U.  S.  Pharmacopoeia,  it  must  be  colourless,  entirely  volatilizable  by 
heat,  and,  when  diluted  with  distilled  water,  not  precipitated  by  hydrosulphuric 
acid,  nitrate  of  silver,  or  chloride  of  barium.  Acid  of  the  density  142  is  the 
most  stable  of  the  hydrated  compounds  of  nitric  acid,  and  boils  at  250°.  When 
either  stronger  or  weaker  than  this,  it  distils  over  at  a  lower  temperature ;  and, 
by  losing  more  acid  than  water  in  the  first  case,  and  more  water  than  acid  in 
the  second,  constantly  approaches  to  the  sp.  gr.  1-42,  when  its  boiling  point 
becomes  stationary.  These  facts  in  relation  to  quadrihydrated  nitric  acid  were 
first  observed  by  Dalton,  and  have  since  been  confirmed  by  Mr.  Arthur  Smith, 
of  London.  This  acid  consists  of  one  eq.  of  dry  acid  and  four  of  water  (4110, 
NO^);  but  as  only  one  of  the  eqs.  of  water  is  basic,  the  other  three  being  con- 
stitutional, the  true  formula  is  lI0,N0j+3H0.  "Ninety  grains  by  weight  of 
it,  mixed  with  half  an  ounce  of  distilled  water,  require,  for  neutralization,  1000 
grain-measures  of  the  volumetric  solution  of  soda.^'  Br. 

Nitric  Acid  of  the  Arts.  Two  strengths  of  this  acid  occur  in  the  arts ;  double 
aqua  fortis  (BTp.  gr.  1-36),  which  is  half  the  strength  of  concentrated  nitric  acid, 
and  single  aqua  fortis  (sp.gr.  122),  which  is  half  as  strong  as  the  double. 
Aqua  fortis  is  sometimes  obtained  by  distilling  a  mixture  of  nitre  and  calcined 
sulphate  of  iron.  By  an  interchange  of  ingredients,  sulphate  of  potassa  and 
nitrate  of  iron  are  formed,  the  latter  of  which,  at  the  distilling  heat,  readily 
abandons  its  nitric  acid.  The  sulphate  of  potassa  is  washed  out  of  the  residue, 
and  the  sesquioxide  of  iron  which  is  left  is  sold,  under  the  name  of  colcothar,  to 
the  polishers  of  metals.  The  distillation  is  performed  in  large  cast-iron  retorts, 
lined  on  the  inside  with  a  thick  layer  of  red  oxide  of  iron,  to  protect  them  from 
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the  action  of  the  acid.  The  acid  is  received  in  large  glass  vessels  containing 
water.  A  considerable  portion  of  the  acid  is  decomposed  by  the  heat  into  red- 
dish vapours,  which  subsequently  dissolve  in  the  water,  and  absorb  the  oxygen 
which  had  been  disengaged.  The  acid  thus  obtained  is  red  and  tolerably  strong, 
but  is  diluted  with  water  before  being  thrown  into  commerce. 

The  reddish  acid,  called  nitrous  acid  of  the  shops,  is  nitric  acid  containing 
more  or  less  hyponitric  acid  (NO^).  The  same  acid  may  be  formed  by  impreg- 
nating, to  a  limited  extent,  colourless  nitric  acid  with  nitric  oxide  (NO^).  If 
the  saturation  be  complete,  every  two  eqs.  of  nitric  acid  become  three  eqs.  of 
hyponitric  acid,  by  the  aid  of  one  eq.  of  nitric  oxide  (2^0^  and  N0.,=3N0^). 
TTie  nitrous  acid  of  the  shops  may  be  converted  into  colourless  nitric  acid  by 
exposing  it  to  a  gentle  heat.  As  hyponitric  acid  (NO^)  forms,  in  contact  with 
bases,  a  nitrate  and  nitrite,  there  being  no  hyponitrates,  some  chemists  consider 
it  as  a  compound  of  nitric  and  nitrous  acids  (2N0^=N0.-f  NO3). 

In  France,  nitric  acid  is  manufactured  on  the  large  scale  from  nitre  and  sul- 
phuric acid  in  cast-iron  cylinders.  The  cylinders  are  disposed  horizontally 
across  a  furnace,  and  are  strewed  internally  throughout  their  length  with  nitre. 
Two  circular  cast-iron  plates,  each  pierced  with  a  hole,  serve  to  close  the  ends. 
At  one  end  the  sulphuric  acid  is  poured  in,  and,  by  means  of  a  stoneware  tube 
connected  with  the  other  end,  the  nitric  acid  is  conducted  to  receivers.  The 
sulphate  of  potassa  is  removed  after  each  operation.  The  iron  cylinders  are 
acted  upon  by  the  acid;  but  this  disadvantage  is  counterbalanced  by  a  great 
saving  of  expense,  when  the  process  is  conducted  in  such  vessels. 

In  England,  nitric  acid  is  generally  procured,  for  the  purposes  of  the  arts, 
by  distilling  the  materials  in  earthenware  retorts,  or  cast-iron  pots  with  earthen 
heads,  connected  with  a  series  of  glass  or  stoneware  receivers  containing  water. 
The  proportion  of  sulphuric  acid,  employed  by  the  manufacturer,  is  between 
one  and  two  equivalents  to  one  of  the  salt;  and  hence  the  product  has  an 
orange-red  colour,  which  is  removed  by  heating  the  acid. 

In  the  United  States,  nitric  acid  is  made,  on  the  large  scale,  in  a  distillatory 
apparatus  having  the  same  general  arrangement  as  in  France  and  England. 
Sometimes  a  cast-iron  cylinder  is  used,  as  in  France,  and  sometimes  a  thick 
cast-iron  pot  with  an  earthenware  head.  The  pot  is  set  in  brick-work  over  a 
fire-place,  and,  the  materials  having  been  placed  in  it,  the  head  is  luted  on  with 
a  fat  lute,  and  made  to  communicate  with  two  receivers,  either  of  stoneware  or 
glass,  connected  together  by  means  of  a  tulse.  Large  demijohns  of  glass  answer 
the  purpose  of  receivers  very  well.  The  incondensible  products  are  made  to 
pass,  by  means  of  a  tube,  into  a  portion  of  water.  The  quantity  of  sulphuric 
acid,  employed  in  different  establishments,  varies  from  one-half  to  two-thirds  of 
the  weight  of  the  nitre.  Nitrate  of  soda  (cubic  nitre),  imported  into  the  United 
States  from  Peru,  is  used  by  some  manufacturing  chemists  to  obtain  nitric  acid. 
One  objection  to  this  salt  is  that  it  often  contains  much  common  salt.  If  pure,  it 
yields  10  percent,  more  acid  for  a  given  weight  than  nitrate  of  potassa;  but 
the  residuum,  sulphate  of  soda,  is  less  valuable  than  sulphate  of  potassa.  The 
latter  salt,  under  the  name  of  sal  enixum,  is  sold  to  the  alum  makers. 

M.  Mallet,  of  Paris,  has  proposed  to  obtain  nitric  acid  from  nitrate  of  soda, 
by  distilling  it  with  dried  boracic  acid.  In  this  case,  biborate  of  soda  or  borax 
is  the  residue.  Another  method,  employed  by  Kuhlman,  is  to  expose  a  mixture 
of  nitrate  of  soda  and  chloride  of  manganese  to  a  heat  of  about  450°  F.,  and  to 
pass  the  mixed  gases  which  escape  through  water.  Hyponitric  acid  and  oxygen 
are  disengaged,  which  become  nitric  acid  when  they  enter  the  water.  (See 
Fharm.  Journ.  and  Trans  ,  Oct.  1862,  p.  155.) 

General  Proper-ties  of  Nitric  Acid.  Nitric  acid,  so  called  from  nitre,  is  a 
liquid,  extremely  sour  and  corrosive.  It  was  discovered  by  Raymond  Lully, 
in  the  13th  century,  and  its  constituents  by  Cavendish,  in  1784.  When  per- 
fectly pure  it  is  colourless  ;  but,  as  usually  obtained,  it  has  a  straw  colour,  ow- 
ing to  the  presence  of  hyponitric  acid.  The  concentrated  acid,  when  exposed 
to  the  air,  emits  white  fumes,  possessing  a  disagreeable  odour.  By  the  action 
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of  liglit  it  undergoes  a  slight  decomposition,  and  becomes  yellow.  It  acts  pow- 
erfully on  animal  matter,  causing  its  decomposition.  On  the  living  fibre  it 
operates  as  a  strong  caustic.  It  stains  the  skin  and  most  animal  sul)8tance8  of 
an  indelible  yellow  colour.  On  vegetable  fibre  it  acts  peculiarly,  abstracting 
hydrogen  or  water,  and  combining  with  its  remaining  elements.  When  diluted, 
nitric  acid  converts  most  animal  and  vegetable  substances  into  oxalic,  malic, 
and  carbonic  acids.  The  general  character  of  its  action  is  to  impart  o.xygen  to 
other  bodies,  which  it  is  enabled  to  do  in  consecpience  of  the  large  quantity  of 
this  element  which  it  contains  in  a  state  of  loo.se  combination.  It  acidifies  sul- 
phur and  phosphorus,  and  oxidizes  all  the  metals,  except  chromium,  tungsten, 
columbium,  cerium,  titanium,  osmium,  rhodium,  gold,  platinum,  and  iridium. 
In  the  liquid  state  it  always  contains  water,  which  is  essential  to  its  existence 
in  that  state  It  combines  with  salifiable  bases  and  forms  nitrates.  When  mixed 
with  muriatic  acid,  mutual  decomposition  takes  place,  and  a  liquid  is  formed, 
capable  of  dissolving  gold,  called  nltromuriatic  acid  or  aqua  regia. 

A  trace  of  nitric  acid  has  been  detected  in  atmospheric  air.  It  is  said  to  be 
always  present  in  the  air  in  summer.  (KlcJzin.Hki/.) 

7'ests.  Nitric  acid,  when  uncombined,  is  recognised  by  its  dissolving  copper 
with  the  production  of  red  vapours,  and  by  its  forming  nitre  when  saturated 
with  potassa.  When  in  the  form  of  a  nitrate,  it  is  detected  by  its  action  on 
gold-leaf,  after  the  addition  of  muriatic  acid,  in  consequence  of  the  evolution  of 
chlorine ;  or  it  may  be  discovered,  according  to  Dr.  0'Shaughne.ssy,  by  heating 
the  supposed  nitrate  in  a  test  tube  with  a  drop  of  sulphuric  acid,  and  then  ad(l- 
ing  a  crystal  of  morphia.  If  nitric  acid  be  present,  it  will  be  set  free  by  the  sul- 
phuric acid,  and  reddened  by  the  morphia.  The  same  effect  is  produced  by 
brucia,  by  commercial  strychnia,  on  account  of  its  containing  brucia,  and  still 
more  strongly,  according  to  M.  Braun,  by  sulphate  of  aniline,  which  is  an  ex- 
ceedingly delicate  test.  (Journ.  de  Pharm.  et  de  Chim.,  Aout,  1867,  p.  157.) 
To  prevent  all  ambiguity,  arising  from  the  accidental  presence  of  nitric  acid  in 
the  sulphuric  acid  employed,  the  operator  should  satisfy  himself,  by  a  separate 
experiment,  that  the  latter  acid  has  no  power  to  produce  the  characteristic 
colour  with  morphia.  Another  test  for  nitric  acid  is  to  add  pztre  sulphuric  acid 
to  the  concentrated  liquid,  suspected  to  contain  it,  together  with  a  little  con- 
centrated solution  of  the  sulphate  of  protoxide  of  iron.  The  smallest  trace  of 
nitric  acid  affords,  when  the  mixture  is  warmed,  a  pink-red  colour;  and,  if  it 
be  present  in  considerable  amount,  the  liquid  becomes  almost  black. 

The  most  common  impurities  in  nitric  acid  are  sulphuric  acid  and  chlorine; 
the  former  derived  from  the  acid  used  in  the  process,  the  latter  from  common 
salt,  which  is  not  an  unfrequent  impurity  in  nitre.  They  may  be  detected  by 
adding  a  few  drops  of  the  solution  of  chloride  of  barium  and  of  nitrate  of  silver 
to  separate  portions  of  the  nitric  acid,  diluted  with  three  or  four  parts  of  dis- 
tilled water.  If  these  reagents  should  produce  a  precipitate,  the  chloride  will 
indicate  sulphuric  acid,  and  the  nitrate,  chlorine.  These  impurities  may  be 
separated  by  adding  nitrate  of  silver  in  slight  excess,  which  will  precipitate 
them  as  sulphate  and  chloride  of  silver,  and  then  distilling  nearly  to  dryness 
in  very  clean  vessels.  The  sulphuric  acid  may  also  be  got  rid  of  by  distilling 
from  a  fresh  portion  of  nitre.  The  chlorine  may  be  separated,  without  the  use 
of  nitrate  of  silver,  by  distilling  the  commercial  acid,  and  rejecting  the  first 
eighth  or  fourth  which  comes  over,  according  to  the  quality  of  the  acid,  and 
reserving  that  which  passes  subsequently,  which  is  absolutely  pure  (Ch.  Bar- 
reswil.)  According  to  M.  Lembert,  the  nitric  acid  of  commerce  sometimes  con- 
tains iodine,  probably  derived  from  the  native  nitrate  of  soda,  in  which  he 
found  that  element.  It  may  be  detected  by  saturating  the  suspected  acid  with 
a  carbonated  alkali,  pouring  in  a  little  clear  solution  of  starch,  and  then  adding 
a  few  drops  of  sulphuric  acid.  If  iodine  be  present,  the  sulphuric  acid  will  set 
it  free,  and  the  starch  solution  will  become  blue.  Another  test,  proposed  by 
Mr  Stein,  is  to  introduce  a  stick  of  tin  into  the  suspected  acid,  and,  after  red 
vapours  have  begun  to  escape,  to  withdraw  the  metal,  add  a  few  drops  of  sul- 
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phuret  of  carbon,  and  agitate.  If  iodine  be  present,  drops  of  sulphui  will  soon 
separate,  coloured  more  or  less  deeply  red  according  to  the  amount  of  impurity. 
These  impurities,  however,  do  not  affect  the  medical  properties  of  the  acid. 

As  a  nitric  acid  below  the  standard  strength  is  necessarily  employed  in  many 
chemical  and  pharmaceutical  operations,  it  often  becomes  important  to  know 
the  proportion  of  dry  acid,  and  of  acid  of  the  strength  of  1-5,  contained  in  an 
acid  of  any  given  specific  gravity.  The  following  table,  drawn  up  from  experi- 
ments by  Dr.  Ure,  gives  information  on  these  points. 

Table  showing  the  Quantity  of  Hydrated  Nitric  Acid  (sp.  gv.  1*5),  and  of  Dry 
Nitric  Acid,  co7itained  in  100  parts  of  the  Acid  at  dijferent  Densities. 


Hyd. 

Dry 

Hyd. 

Dry 

Hyd. 

Dry 

Hyd. 

Dry 

Sp.  Gr. 

Acid 

Acid 

Sp.  Gr. 

Acid 

Aoid 

Sp.  Gr. 

Acid 

Aoid 

Sp.  Gr. 

Aoid 

Acid 

in  100. 

iulOO. 

in  100. 

in  100. 

in  100. 

in  100. 

in  100. 

in  100. 

19-925 

1-500 

100 

79-700 

1-4189 

75 

59-775 

1-2947 

50 

39-850 

11403 

25 

1-498 

99 

78-903 

1-4147 

74 

58-978 

1-2887 

49 

39-053 

1-1345 

24 

19-128 

1-4960 

98 

78-106 

1-4107 

73 

58-181 

1-2826 

48 

38-256  i 

1-1286 

23 

18-331 

1-4940 

97 

77-309 

1-4065 

72 

57-384 

1-2765 

47 

37-459 

1-1227 

22 

17-534 

1-4910 

96 

76-512 

1-4023 

71 

56-587 

1-2705 

46 

36-662 

1-1168 

21 

16-737 

1-4880 

95 

75-715 

1-3978 

70 

55-790 

1-2644 

45 

35-865 

1-1109 

20 

15-940 

1-4850 

94 

74-918 

1-3945 

69 

54-993 

1-2583 

44 

35-068 

1-1051 

19 

15-143 

1-4820 

93 

74-121 

1-3882 

68 

54-196 

1-2523 

43 

34-271 

1-0993 

18 

14-346 

1-4790 

92 

73-324 

1-3833 

67 

53-399 

1-2462 

42 

33-474 

1-0935 

17 

13-549 

1-4760 

91 

72-527 

1-3783 

66 

52-602 

1-2402 

41 

32-677 

1-0878 

16 

12-752 

1-4730 

90 

71-730 

1-3732 

65 

51-805 

1-2341 

40 

31-880 

1-0821 

15 

11-955 

1-4700 

89 

70-933 

1-3681 

64 

51-068 

1-2277 

39 

31-083 

1-0764 

14 

11-158 

1-4670 

88 

70136 

1-3630 

63 

50-211 

1-2212 

38 

30-286 

1-0708 

13 

10-361 

1-4640 

87 

69-339 

1-3579 

62 

49-414 

1-2148 

37 

29-489 

1-0051 

12 

9-564 

1-4600 

86 

68-542 

1-3529 

61 

48-617 

1-2084 

86 

28-692 

1-0595 

11 

8-767 

1-4570 

85 

67-745 

1-3477 

60 

47-820 

1-2019 

35 

27-895 

10540 

10 

7-970 

1-4530 

84 

66-948 

1-3427 

59 

47-023 

1-1958 

34 

27-098 

1-0485 

9 

7-173 

1-4500 

83 

66-155 

1-3377 

58 

46-226 

1-1895 

33 

26-301 

1-0430 

8 

6-376 

1-4460 

82 

65-354 

1-3323 

57 

45-429 

1-1833 

32 

25-504 

1-0375 

7 

6-579 

1-4424 

81 

64-557 

1-3270 

56 

44-632 

1-1770 

31 

24-707 

10320 

6 

4-782 

1-4385 

80 

63-760 

1-3216 

55 

43-835 

1-1709 

30 

23-910 

1-0267 

5 

3-985 

1-4346 

79 

62-963 

1-3163 

54 

43  038 

1-1048 

29 

23-113 

1-0212 

4 

3-188 

1-4306 

78 

62-166 

1-3110 

53 

42-241 

1-1587 

28 

22-316 

1-0159 

3 

2-391 

1-4269 

77 

61-369 

1-3056 

52 

41-444 

1-1526 

27 

21-519 

1-0106 

2 

1-594 

1-4228 

76 

60-572 

1-3001 

51 

40-647 

1-1465 

26 

20-722 

1-0053 

1 

0-797 

Composition.  The  composition  of  the  officinal  acid  of  the  density  1-42  has 
already  been  given.  It  contains  about  75  per  cent,  of  nitric  acid,  of  the  sp.  gr. 
1'5.  Anhydrous  nitric  acid  consists  of  one  eq.  of  nitrogen  14,  and  five  eqs.  of 
oxygen  40  =  54;  or,  in  volumes,  of  one  volume  of  nitrogen  and  two  and  a  half 
volumes  of  oxygen,  supposed  to  be  condensed,  to  form  nitric  acid  vapour,  into 
one  volume.  In  1849,  the  interesting  discovery  was  made  by  M.  Deville,  of  Be- 
san9on,  of  the  means  of  isolating  anhydrous  nitric  acid.  The  method  pursued 
was  to  pass  perfectly  dry  chlorine  over  nitrate  of  silver.  The  anhydrous  acid  is 
in  the  form  of  colourless,  brilliant,  limpid  crystals,  which  melt  at  85°  and  boil 
at  113°.  In  contact  with  water,  they  form  a  colourless  solution  with  evolution  of 
heat,  without  the  disengagement  of  gas.  (Journ.  dePharm.,  Mars,  1849,  p.  207.) 

Medical  Properties.  Nitric  acid  is  tonic  and  antiseptic.  Largely  diluted  with 
water,  it  forms  a  good  acid  drink  in  low  forms  of  fever.  It  is  praised  as  an 
antiperiodic  in  intermittent  fever  by  Dr.  Geo.  Mendenhall  and  Dr.  E.  T.  Bailey, 
of  Indiana,  given  in  doses  of  from  five  to  eight  drops  once  in  six  hour.s,  with- 
out regard  to  intermissions  or  exacerbations.  (See  Am.  Journ.  of  the  lied. 
Sci.,  Oct.  1854,  p  581.)  According  to  Dr.  Arnoldi,  of  Montreal,  nitric  acid, 
added  to  water  so  as  to  give  it  the  acidity  of  lemon-juice,  and  sweetened,  is  an 
efficacious  remedy  in  hooping-cough  ;  and  his  report  of  its  value  was  confirmed 
by  Dr.  Geo.  D.  Gibbs,  in  his  treatise  on  hooping-cough,  published  in  London  in 
1854.    The  dose  for  a  child  one  year  old  is  a  dessertspoonful  every  hour  ;  for  an 
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adult,  a  tumblerful  durinjf  the  day.  To  save  the  teeth,  the  mouth  should  be 
washed  after  each  dose  In  8yi)hilis,  and  in  the  chronic  hepatitis  of  ludia,  this 
acid  was  hij^hly  extolled  by  Dr.  Scott,  formerly  of  Bombay.  It  lias  occasionally 
excited  ptyalism.  It  cannot  bo  depended  upon  as  a  remedy  in  syphilin,  but,  in 
worn-out  con.stitutions,  is  often  an  excellent  adjuvant,  either  to  i)repare  the  sys- 
tem for  the  u.se  of  mercury,  or  to  lessen  the  effects  of  that  metal  on  the  economy. 
As  nitric  acid  dissolves  both  uric  acid  and  the  phosphates,  it  was  suppo.sed  to 
be  applicable  to  cases  of  gravel  in  which  the  uric  acid  and  the  phosphates  are 
mixed;  but  experience  has  not  confirmed  the  opinion.  Nevertheless,  when  the 
sabulous  deposit  depends  upon  certain  states  of  disordered  digestion,  this  acid 
may  prove  serviceable  by  restoring  the  tone  of  the  stomach.  The  dose  is  from 
live  to  twenty  minims  in  three  fluldounces  or  more  of  water,  given  three  or  four 
times  a  day.    The  diluted  acid  is  more  convenient  for  prescribing. 

Externally,  nitric  acid  has  been  used  with  advantage  as  a  lotion  to  ulcers,  ia 
the  strength  of  about  twelve  minims  to  the  pint  of  water.  This  practice  origi- 
nated with  Sir  Everard  Home,  and  is  particularly  applicable  to  tho.><o  ulcers 
which  are  superficial  and  not  disposed  to  cicatrize.  It  is  also  useful  in  ulceration 
of  the  mouth  and  gums  as  a  gargle,  made  by  adding  aljout  sixty  drops  of  the 
acid  to  a  pint  of  water.  In  sloughing  phagedaena,  strong  nitric  acid  is  one  of  the 
best  remedies,  applied  by  means  of  a  piece  of  lint  tied  round  a  small  stick,  or  by 
the  use  of  a  glass  brush.  Sometimes  a  piece  of  lint  is  soaked  with  the  strong 
acid,  and  pressed  into  the  sore,  being  allowed  to  remain  for  several  hours.  In 
cancrum  oris  concentrated  nitric  acid,  freely  applied,  is  one  of  the  best  local 
remedies  that  can  be  employed  for  arresting  the  phagedenic  ulceration,  and 
disposing  the  sore  to  heal.  The  strong  acid  has  also  been  found  very  useful  as 
an  escharotic,  in  the  local  treatment  of  hemorrhoids  and  of  prolapsus  ani,  by  Dr. 
W.  Cooke,  of  London,  and  others.  For  information  a.s  to  the  mode  of  applying 
the  acid,  the  instruments  employed,  and  the  precautions  to  be  observed,  the 
reader  is  referred  to  liankiagls  Abstract  (Am  ed  ,  xx.  143,  and  xxiii.  158). 

Nitric  acid,  in  the  state  of  vapour,  is  considered  useful  for  destroying  conta- 
gion, and  hence  has  been  employed  for  purifying  jails,  hospitals,  ships,  and 
other  infected  places.  It  is  prepared  for  use  by  the  extemporaneous  decompo- 
sition of  nitre  by  sulphuric  acid.  Half  an  ounce  of  powdered  nitre  is  put  into 
a  saucer,  which  is  placed  in  an  earthen  dish  containing  heated  sand.  On  the 
nitre  two  drachms  of  sulphuric  acid  are  then  poured,  and  the  nitric  acid  fumes 
are  immediately  disengaged.  The  quantities  just  indicated  are  considered  suf- 
ficient for  disinfecting  a  cubic  space  of  ten  feet.  Fumigation  in  this  manner 
was  first  introduced  by  an  English  physician.  Dr.  Carmichael  Smyth,  who  re- 
ceived from  the  British  Parliament,  for  its  discovery,  a  reward  of  five  thousand 
pounds.  But  nitric  acid,  as  a  disinfectant,  is  not  comparable  to  chlorine;  and, 
since  the  introduction  of  chlorinated  lime  and  the  solution  of  chlorinated  soda 
as  disinfecting  agents,  this  gas  has  been  brought  into  so  manageable  a  form, 
that  its  use  has  entirely  superseded  that  of  nitric  acid  vapour. 

Properties  as  a  Poison.  Nitric  acid,  in  its  concentrated  state,  is  one  of  the 
mineral  poisons  most  frequently  taken  for  the  purpose  of  self-destruction.  Im- 
mediately after  swallowing  it,  there  are  produced  burning  heat  in  the  mouth, 
oesophagus,  and  stomach,  acute  pain,  disengagement  of  gas,  abundant  eructa- 
tions, nausea,  and  hiccough.  These  effects  are  soon  followed  by  repeated  and 
excessive  vomiting  of  matter  having  a  peculiar  odour  and  taste,  tumefaction  of 
the  abdomen  with  exquisite  tenderness,  a  feeling  of  coldness  on  the  surface,  hor- 
ripilations, icy  coldness  of  the  extremities,  small  depressed  pulse,  horrible  anx- 
ieties, continual  tossings  and  contortions,  and  extreme  thirst.  The  breath  becomes 
extremely  fetid,  and  the  countenance  exhibits  a  complete  picture  of  suffering. 
The  cases  are  almost  always  fatal.  The  best  remedies  are  repeated  doses  of  mag- 
nesia as  an  antidote,  mucilaginous  drinks  in  large  quantities,  olive  or  almond  oil 
in  very  large  doses,  emollient  fomentations,  and  clysters.  Until  magnesia  can  bo 
obtained,  an  immediate  resort  to  a  solution  of  soap  in  large  amount  will  be  proper. 

Pharm.  Uses.  In  the  preparation  of  Acidum  Phosphoricum  Dilutum  ;  Anti- 
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monii  Oxidum,  U.S.;  Bisrauthi  Subcarbonas;  Cadmii  Sulphas,  U.S.;  Ferri 
Chloridum,  U.S.;  Ilydrargyri  Oxiduni  Rubrum ;  Liquor  Ferri  Perchloridi 
Fortior, /ir.;  Liquor  Ferri  Subsulpliatis,  £7.  S.;  Liquor  Ferri  Persulphatis,^r.; 
Liquor  Ferri  Tersulphatis,  U.  S.;  Tinctura  Ferri  Chloridi,  U.  S.;  Zinci  Chlo- 
ridum, U.  S. 

Off".  Prep.  Acidum  Nitricum  Dilutum  ;  Acidum  Nitro-hydrochloricum  Dilu- 
tum,  Br.;  Acidum  Nitromuriaticum,  U.  S  ;  Acidum  Nitromuriaticum  Dilutum, 
U.S.;  Argenti  Nitras;  Bismuthi  Subnitras ;  Liquor  Ferri  Nitratis,  C7.S'.;  Li- 
quor Ferri  Pernitratis,  Br.;  Liquor  Hydrargyri  Nitratis,  U  S.;  Liquor  Hydrar- 
gyri  Nitratis  Ac'idns,  Br.;  Spiritus  -^theris  Nitrosi;  Unguentum  Hydrargyri 
Nitratis.  "        B. 

ACIDUM  PHOSPHORICUM  GLACIALE.  U.S. 
Glacial  Phosphoric  Acid. 

Phosphoric  acid,  in  the  anhydrous  state,  consists  of  one  eq.  of  phosphorus 
and  five  eqs.  of  oxygen,  PO,,  and  can  be  obtained  only  by  the  direct  union  of 
its  constituents,  which  takes  place  when  phosphorus  is  burned  in  perfectly  dry 
oxygen  gas.  Thus  procured,  it  is  in  the  form  of  a  white  amorphous  powder,  ex- 
tremely deliquescent,  volatilizable  at  a  red  heat,  and  assuming,  when  it  cools 
after  fusion,  a  vitreous  appearance.  It  has  been  shown  by  Prof.  Graham  that 
this  acid  is  capable  of  assuming  three  isomeric  conditions,  each  characterized 
by  peculiar  properties,  and  essentially  distinguished  by  their  relations  to  bases, 
water  being  considered  as  acting  the  part  of  a  base.  These  ai-e  most  con- 
veniently designated  as  monobasic;  bibasic,  and  tribasic  phosj^horic  acids,  the 
first  uniting  with  one  eq.  of  base,  the  second  with  two  eqs.,  and  the  third  with 
three.  Obtained  in  any  other  way  than  as  above  stated,  they  are  always  com- 
bined with  water,  the  monobasic  consisting  of  one  eq.  of  acid  and  one  of  water, 
HO.POjj,  the  bibasic  of  one  of  the  former  and  two  of  the  latter,  2H0,P0.,  the 
tribasic  of  one  to  three,  3H0,P0..  When  uniting  with  other  bases  than  water, 
the  same  relation  of  equivalents  is  observed,  the  monobasic  combining  with 
only  one  eq.,  giving  up  its  eq  of  water,  the  bibasic  with  one  or  two  eqs.  accord- 
ing as  it  retains  one  or  gives  up  both  its  eqs.  of  water,  the  tribasic  with  one, 
two,  or  three  eqs.,  according  to  the  number  of  eqs.  of  water  it  abandons;  in 
other  words,  the  eqs.  of  water  being  replaced  l)y  as  many  eqs.  of  base  ;  so  that 
the  acid  always  has  its  characteristic  complement  of  basic  eqs.,  water  being 
counted  among  them.  Other  names  had  been  given  to  these  acids  before  their 
peculiar  character  was  developed;  the  common  and  best  known  form  of  the 
acid  being  called  simply  phosphoric  acid,  which  is  the  tribasic;  another,  from 
heat  being  used  in  its  production,  pyrophosphoric,  which  is  the  bibasic  ;  and 
the  third  metaphosphoric  acid,  which  is  monobasic.  An  aqueous  solution  of 
either  of  the  three  acids,  heated  so  long  as  water  escapes,  yields  the  monobasic 
or  metaphosphoric  acid;  and  as,  upon  cooling,  it  becomes  a  transparent  ice- 
like solid,  it  has  received  in  this  state  the  name  of  glacial  phosphoric  acid. 
Conversely,  this  monobasic  acid  is  slowly  transformed,  in  aqueous  solution,  and 
more  rapidly  if  the  solution  is  heated,  into  the  bibasic  and  tribasic  forms.  Mr. 
Maisch  has  ascertained  that  nitric  acid,  added  to  the  solution  of  the  monobasic 
acid,  with  the  aid  of  heat,  causes  the  change  from  the  monobasic  to  the  tribasic 
form,  or  that  of  common  phosphoric  acid,  without  undergoing  any  observable 
change  itself,  and  without  the  intermediate  production  of  the  bibasic. 

The  three  forms  of  acid  are  distinguishable  by  peculiar  reactions.  Thus,  the 
monobasic  is  characterized  by  coagulating  albumen,  and  giving  white  gelatinous 
uncrystallizable  precipitates  with  the  soluble  salts  of  baryta^  lime,  and  silver; 
the  bibasic  does  not  coagulate  albumen,  and,  though  it  causes  a  white  precipi- 
tate with  nitrate  of  silver,  must  first  be  neutralized ;  the  tribasic  does  not  co- 
agulate albumen,  and  until  neutralized  does  not  precipitate  nitrate  of  silver ; 
but  after  neutralization  throws  down  a  yelloia  precipitate  of  phosphate  of  silver. 
The  two  latter  forms  of  the  acid  will  be  considered  in  the  second  part,  of  this 


PART  r.      Acidiim  Phosph&iicum  Glaciale. — Aculum  Sulphuricum.        61 

work  under  appropriate  heads.  Our  attentive  will  at  present  be  confined  to  the 
monobasic  acid,  which  is  the  glacial  acid  of  the  U.  S.  Phartnacopoeia. 

Glacial  Phosphoric  Acid.  U.S.  MeUipJujAphoric  Acid.  Monobasic  Phos' 
phoric  Acid.  Monohydraled  Phosphoric  Acid.  PhoHphafe  of  Wafer.  This  is 
most  advantageously  obtained  from  calcined  bones,  by  first  treating  them  with 
sulphuric  acid,  which  produces  an  insoluble  sulphate  and  soluble  supeqiliosphate 
of  lime;  then  dissolving  out  the  latter  salt,  and  saturating  it  with  carbonate  of 
ammonia,  which  generates  phosphate  of  ammonia  in  solution  ;  and,  finally,  ol>- 
taining  the  phosphate  of  ammonia  by  evaporation  to  dryness,  and  then  igniting 
it  in  a  platinum  crucible.  The  ammonia  and  all  the  water  except  one  eq.  for  each 
eq.  of  the  acid  are  driven  off,  and  the  glacial  acid  remains. 

Properties.  Thus  procured,  glacial  phosphoric  acid  is  in  the  form  of  a  white, 
transparent,  fusible  solid,  inodorous  and  sour  to  the  taste,  slowly  deliquescent, 
slowly  soluble  in  water,  and  soluble  also  in  alcohol.  Its  formula  is  II(),I'Oj.  and 
it  contains  1 1  2  per  cent,  of  water.  As  already  stated,  it  is  characterized  by  pro- 
ducing white  gelatinous  precipitates  with  albumen,  and  witii  the  soluble  salts  of 
lime,  baryta,  and  silver;  and  the  precipitate  produced  with  the  chloride  of  ba. 
rium  is  readily  redis-solved  by  an  excess  of  the  acid.  This  is  the  form  of  the  acid 
which  results  when  the  anhydrous  acid,  produced  by  burning  phosphorus  ia 
dry  oxygen  gas,  is  introduced  into  water. 

Impurities.  Glacial  phosphoric  acid  is  seldom  prepared  in  this  country.  That 
found  in  our  shops  is  almost  all  imported,  and  chiefly  from  Germany.  It  is  often 
more  or  less  impure,  containing  most  frequently,  as  shown  by  the  experiments 
of  Mr.  Maisch,  silica,  and  the  phosphates  of  lime  and  magnesia,  which  are  pre- 
cipitated from  a  neutralized  solution  of  the  acid  by  ammonia.  In  one  instance 
8  per  cent,  of  these  impurities  was  found ;  but  in  some  others  little  or  none. 
Mr.  Maisch  never  found  nitric  or  muriatic  acid,  and  sulphuric  acid  rarely;  and, 
though  the  presence  of  ammonia  might  be  suspected  from  the  source  whence  the 
acid  is  obtained,  he  did  not  detect  it.  {Am.  Journ.  of  Pharm.,  May,  1 860,  p.  194.) 
In  con.sequence  of  its  deliquescence  upon  exposure  to  the  air,  a  portion  of  tho 
monobasic  acid  passes  into  the  state  of  the  tribasic.  This  is  detected,  if  in  con- 
siderable quantity,  by  giving  a  yellowish  colour  to  the  precipitate  with  nitrate  of 
silver.  The  U.  S.  Pharmacopoeia  directs  that  the  acid,  in  aqueous  solution,  should 
yield  no  precipitate  with  sulphuretted  hydrogen,  showing  the  absence  of  metals; 
should  cause  a  white  precipitate  with  chloride  of  barium  soluble  in  an  excess  of 
acid;  and,  with  an  excess  of  ammonia,  should  cause  only  a  slight  turbidness, 
proving  the  almost  total  absence  of  earthy  salts.  Should  the  presence  of  arsenic 
be  ascertained  by  the  tests  for  that  metal,  it  may  be  separated  by  boiling  with 
muriatic  acid,  so  as  to  convert  the  arsenic  into  its  very  volatile  chloride,  which 
would  escape  with  the  vapours  of  the  muriatic  acid. 

Medical  Uses.  Glacial  phosphoric  acid  is  seldom  if  ever  used  medicinally  in 
reference  to  its  influence  on  the  system,  though  probably  capable  of  producing 
all  the  effects  for  which  the  ofRcinal  diluted  acid  is  employed.  It  was  introduced 
into  the  Materia  Medica  of  our  Pharmacopoeia  as  affording  a  convenient  method 
of  preparing  the  medicinal  acid.  It  may  also  be  used  in  prescriptions  with  the 
insoluble  phosphates  to  render  them  soluble  in  the  liquors  of  the  stomach,  and 
thereby  favour  their  entrance  into  the  circulation.  Thirty-eight  and  a  half  grains, 
dissolved  in  a  fluidounce  of  water,  form  a  solution  about  equal  in  strength  to  the 
officinal  U.  S.  diluted  acid. 

Off.  Prep.  Acidura  Phosphoricura  Dilutum,  U.  S.  B. 

AcIdUM  sulphuricum.  U.S.,  Br. 
Sulphuric  Acid. 

Sulphuric  acid,  of  the  specific  gravity  1-843.  U.S.  It  contains  96-8  per  cent, 
by  weight  of  the  Sulphuric  Acid,  HO,SO,,  and  corresponds  to  79  per  cent,  of 
anhydrous  sulphuric  acid,  SO,.  Br. 

Oil  of  vitriol,  Vitriolic  acid;  Acide  sulfuriquo,  Fr.;  Yitriolol,  Schwefelsaure,  Oerm.; 
Acido  solforico,  Ital.;  Acido  sulfurico,  Sj)an. 
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Sulphuric  acid  is  placed  in  the  Materia  Medica  list  of  the  U.  S.  Pharmaco- 
poeia, as  an  article  to  be  obtained  from  the  wholesale  manufacturer;  and  the 
same  is  now  the  case  with  the  British  Pharmacopoeia.  Provision,  however,  is 
made  that  it  shall  be  free  from  all  odorous  substances,  and  all  metallic  and 
other  non-volatile  impurities. 

Preparation.  Sulphuric  acid  is  obtained  by  burning  sulphur,  mixed  with  one- 
eighth  of  its  weight  of  nitre,  over  a  stratum  of  water  contained  in  a  chamber 
lined  with  sheet-lead.  If  the  sulphur  were  burned  by  itself,  the  product  would 
be  sulphurous  acid,  which  contains  only  two-thirds  as  much  oxygen  as  sulphuric 
acid.  The  object  of  the  nitre  is  to  furnish,  by  its  decomposition,  the  requisite 
additional  quantity  of  oxygen.  To  understand  the  process,  it  is  necessary  to 
bear  in  mind  that  nitric  acid  contains  five,  sulphuric  acid  three,  sulphurous  acid 
two,  nitric  oxide  two,  nitrous  acid  three,  and  hyponitric  acid  four  equivalents 
of  oxygen,  combined  with  one  eq.  of  their  several  radicals.  One  eq.  of  sulphur 
decomposes  one  eq.  of  nitric  acid  of  the  nitre,  and  becomes  one  eq.  of  sulphuric 
acid,  which  combines  with  the  potassa  of  the  nitre  to  form  sulphate  of  potassa 
In  the  mean  time,  the  nitric  acid,  by  furnishing  three  eqs.  of  oxygen  to  form 
the  sulphuric  acid,  is  converted  into  one  eq.  of  nitric  oxide,  which  is  evolved. 
This  gas,  by  combining  with  two  eqs.  of  the  oxygen  of  the  air,  immediately 
becomes  hyponitric  acid  vapour,  which  diffuses  itself  throughout  the  leaden 
chamber.  While  these  changes  are  taking  place,  the  remainder  of  the  sulphur 
is  undergoing  combustion,  and  filling  the  chamber  with  sulphurous  acid  gas. 
One  eq.  of  hyponitric  acid  vapour,  and  one  eq.  of  sulphurous  acid  gas,  being 
thus  intermingled  in  the  chamber,  react  on  each  other,  with  the  aid  of  moisture, 
so  as  to  form  a  crystalline  compound,  consisting  of  one  eq.  of  sulphuric  acid 
and  one  eq.  of  nitrous  acid,  united  with  a  portion  of  water.  This  compound 
falls  into  the  water  of  the  chamber,  and  is  instantly  decomposed.  The  sul- 
phuric acid  dissolves  in  the  water,  and  the  nitrous  acid,  resolved,  at  the  mo- 
ment of  its  extrication,  into  hyponitric  acid  and  nitric  oxide,  escapes  with 
effervescence.  The  hyponitric  acid  thus  set  free,  and  that  reproduced  by  the 
nitric  oxide  uniting  with  the  oxygen  of  the  air,  again  react  with  sulphurous 
acid  and  humidity,  and  give  rise  to  a  second  portion  of  the  crystalline  com- 
pouud,  which  undergoes  the  same  changes  as  the  first.  Thus,  the  nitric  oxide 
performs  the  part  of  a  carrier  of  oxygen  from  the  air  of  the  chamber  to  the 
sulphurous  acid,  converting  the  latter  into  sulphuric  acid.  The  residue  of  the 
combustion  of  the  sulphur  and  nitre,  consisting  of  sjalphate  of  potassa,  is  sold 
to  the  alum  makers. 

Preparation  on  the  Large  Scale.  The  leaden  chambers  vary  in  size,  but  are 
generally  from  thirty  to  thirty-two  feet  square,  and  from  sixteen  to  twenty  high. 
The  floor  is  slightly  inclined  to  facilitate  the  drawing  off  of  the  acid,  and  covered 
to  the  depth  of  several  inches  with  water.  There  are  several  modes  of  burning 
the  mixture  of  sulphur  and  nitre,  and  otherwise  conducting  the  process.  That 
pursued  in  France  is  as  follows.  Near  one  of  the  sides  of  the  chamber,  and 
about  a  foot  from  its  bottom,  a  cast-iron  tray  is  placed  over  a  furnace,  resting 
on  the  ground,  its  mouth  opening  externally,  and  its  chimney  having  no  com- 
munication with  the  chamber.  On  this  tray  the  mixture  is  placed,  being  intro- 
duced by  a  square  opening,  which  may  be  shut  by  means  of  a  sliding  door, 
and  the  lower  side  of  which  is  level  with  the  surface  of  the  tray.  The  door 
being  shut,  the  fire  is  gradually  raised  in  the  furnace,  whereby  the  sulphur  is 
inflamed,  and  the  products  already  spoken  of  are  generated.  When  the  com- 
bustion is  over,  the  door  is  opened,  and  the  sulphate  of  potassa  removed.  A 
fresh  portion  of  the  mixture  is  then  placed  on  the  tray,  and  the  air  of  the  cham- 
ber is  renewed  by  opening  a  door  and  valve  situated  at  its  opposite  side.  Next, 
the  several  openings  are  closed,  and  the  fire  is  renewed.  These  operations  are 
repeated,  with  fresh  portions  of  the  mixture,  every  three  or  four  hours,  until  the 
water  at  the  bottom  of  the  chamber  has  the  sp.  gr.  of  about  lb.  It  is  then  drawn 
off  and  transferred  to  leaden  boilers,  where  it  is  boiled  down  to  the  sp.gr.  TT. 
At  this  density  it  begins  to  act  on  lead,  and  its  further  concentration  must  be 
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conducted  in  large  glass  or  platinum  retorts,  where  it  is  evaporafod  as  long 
as  water  distils  over.  This  water  is  slightly  acid,  and  is  thrown  hack  into  the 
chaniher.  When  the  acid  is  fully  concentrated,  grayish-white  vapours  arise, 
which  indicate  the  completion  of  the  process.  The  acid  is  allowed  to  cool,  and 
is  then  transferred  to  demijohns  of  green  glass,  called  carboys,  which,  for  greater 
security,  are  surrounded  with  straw  or  wicker-work,  and  packed  in  square 
boxes,  enclosing  all  the  carboy  except  the  neck. 

As,  in  the  manufacture  of  sulphuric  acid,  nitre  is  the  most  expensive  mate- 
rial, many  plans  have  been  resorted  to  for  obtaining  the  necessary  hyponitric  acid 
at  a  cheaper  rate.  One  plan  is  to  procure  it  by  treating  mola.sses  or  starch  with 
common  nitric  acid.  In  this  case,  the  manufacturer  obtains  oxalic  acid  as  a 
collateral  product,  which  serves  to  diminish  the  expense.  Sometimes  nitrate  of 
soda  is  substituted  for  nitre.  The  advantages  of  the  former  salt  are  its  greater 
cheapness,  and  its  larger  proportional  amount  of  nitric  acid.  Another  method, 
sometimes  practised,  consists  in  filling  the  leaden  chamber  with  sulphurous  acid 
by  the  combustion  of  sulphur,  and  afterwards  admitting  into  it  hyponitric  acid 
and  steam.  The  acid  is  generated  from  a  mixture  of  sulphuric  acid  with  nitre 
or  nitrate  of  soda,  placed  in  an  iron  pan  over  the  burning  sulphur  in  the  sulphur 
furnace,  where  the  draught  conducts  the  hyponitric  acid  fumes  into  the  chamber. 
As,  under  these  circumstances,  sulphurous  and  hyponitric  acids  and  aqueous 
vapour  are  mingled  in  the  chamber,  all  the  conditions  necessary  for  generating 
the  crystalline  compound,  already  alluded  to,  are  present.  Mr.  Thomas  Bell,  of 
England,  obtained  a  patent  in  Dec.  1852  for  the  use  of  ozonized  air,  produced 
either  by  electricity,  or  by  the  slow  combustion  of  phosphorus,  in  order  to  cause 
the  union  of  sulphurous  acid  with  the  requisite  oxygen,  in  the  leaden  chamber, 
without  the  use  of  nitre.  (Pharm.  Journ.  and  Trans.,  March,  1853.)* 

The  process  for  making  sulphuric  acid  by  the  combustion  of  sulphur  with 
nitre  was  first  mentioned  by  Lemery,  and  afterwards  put  in  practice  by  an 
English  physician,  of  the  name  of  Ward.  As  practised  by  him,  the  combustion 
was  conducted  in  very  large  glass  vessels.  About  the  year  1746,  the  great 
improvement  of  leaden  chambers  was  introduced  by  Dr.  Roebuck,  of  Birming- 
ham, where  the  first  apparatus  of  this  kind  was  erected.  In  consequence  of 
this  improvement,  the  acid  immediately  fell  to  one-fourth  of  its  former  price. 

The  only  way  to  obtain  pure  sulphuric  acid  is  by  distillation.  Owing  to  the 
high  boiling  point  of  this  acid,  the  operation  is  rather  precarious,  in  consequence 
of  the  danger  of  the  fracture  of  the  retort  from  the  sudden  concussions  to  which 
the  boiling  acid  gives  rise.  Dr.  Ure  recommends  that  a  retort  of  the  capacity 
of  from  two  to  four  quarts  be  used  in  distilling  a  pint  of  acid.  This  is  connected, 
by  means  of  a  wide  glass  tube  three  or  four  feet  long,  with  a  receiver  surrounded 
with  cold  water.  All  the  vessels  must  be  perfectly  clean,  and  no  luting  employed. 
The  retort  is  then  gradually  heated  by  a  small  furnace  of  charcoal,  or,  what  is 
better,  by  means  of  a  sand-bath,  the  retort  being  buried  in  the  sand  up  to  the 
neck.  It  is  useful  to  put  into  the  retort  a  few  sharp-pointed  pieces  of  glass,  or 
slips  of  platinum  foil,  with  the  view  of  diminishing  the  shocks  produced  by  the 
acid  vapour.  The  distilled  product  ought  not  to  be  collected  until  a  dense  gray- 
ish white  vapour  is  generated,  the  appearance  of  which  is  a  sign  that  the  pure 
concentrated  acid  is  coming  over.  If  this  vapour  should  not  immediately  appear, 
it  shows  that  the  acid  subjected  to  distillation  is  not  of  full  strength ;  and  the 
distilled  product,  until  this  point  is  attained,  will  be  an  acid  water.  In  the  dis- 
tillation of  sulphuric  acid,  M.  Lembert  uses  fragments  of  the  mineral  called 

*  "VVe  are  told  by  R.  Weber  that,  in  the  presence  of  much  water,  sulphurous  acid  re- 
duces binoxide  of  nitp^^en  (nitric  oxide)  to  the  protoxide  (nitrous  oxide);  and  thus  con- 
siderable loss  of  nitnTj  acid  may  be  incurred  in  the  manufacture.  But  sulphuric  acid  of 
a  certain  strength  prevents  this  reaction,  which  should  therefore  diminish  with  the  in- 
crease of  sulphuric  acid,  and  perhaps  coase  when  the  acid  on  the  floor  of  the  chamber 
becomes  sufficiently  concentrated.  The  inference  is  that  the  sulphuric  acid  in  the  cham- 
ber should  always  be  kept  of  the  necessary  strength,  which  in  tne  beginning  of  the  pro- 
cess can  be  acoomplishcd  by  the  addition  of  a  certain  quantity  of  the  acid.  [Chem.  lucres, 
July  5,  1867,  p.  12;  from  Pogg.  Ann.,  cxxx.  277.) — Note  to  the  thirteenth  edition. 


64  Aeidum  Sulphuricum.  part  i. 

quartzite,  instead  of  pieces  of  glass  or  platinum  foil.  After  a  time  the  fragments 
get  worn,  and  must  be  changed. 

What  is  said  above  relates  to  the  mode  of  preparing  common  sulphuric  acid ; 
but  there  is  another  kind,  known  on  the  continent  of  Europe  by  the  name  of 
the  fumi7ig  sulphuric  acid  of  Nordhausen,  so  called  from  its  properties,  and 
a  place  in  Saxony  where  it  is  largely  manufactured.  This  acid  is  obtained  by 
distilling  dried  sulphate  of  iron  in  large  stoneware  retorts,  heated  to  redness, 
and  connected  with  receivers  of  glass  or  stoneware.  The  fuming  acid  distils  over, 
and  sesquioxide  of  iron  is  left  in  the  form  of  colcothar  or  polishing  rouge,  a 
material  used  for  polishing  metals,  particularly  gold  and  silver.  According  to 
A.  Vogel,  jun.,  a  better  polishing  rouge  for  fine  work  is  made  by  calcining 
oxalate  of  protoxide  of  iron.  {Ghem.  Gaz.,  Nov  1,  1854,  p.  410  ) 

Properties.  Sulphuric  acid  {sulphate  of  xcater),  commonly  called  oil  of 
vitriol,  is  a  dense,  colourless,  inodorous  liquid,  of  an  oleaginous  appearance, 
and  strongly  corrosive.  On  living  tissues  it  acts  as  a  powerful  caustic.  In  the 
liquid  form,  it  contains  water,  which  is  essential  to  its  existence  in  that  form. 
It  unites  with  water  in  all  proportions,  and  much  heat  is  evolved  on  the  mix- 
ture of  the  two  fluids.  When  pure,  and  as  highly  concentrated  as  possible,  as 
manufactured  in  leaden  chambers,  its  sp.  gr.  is  1-845  (1"8485,  Ure),  a  fluidounce 
weighing  a  small  fraction  over  14  drachms.  When  of  this  sp.  gr.,  it  contains 
about  18  per  cent,  of  water.  If  "its  density  exceed  this,  the  presence  of  sulphate 
of  lead,  or  other  impurity  may  be  inferred.  The  commercial  acid  is  seldom  of 
full  strength.  According  to  Mr.  Phillips,  it  has  generally  the  sp.  gr.  1-8433,  and 
contains  22  per  cent,  of  water  ;  and  this  is  about  the  strength  of  the  Br.  acid, 
of  which  the  sp.  gr.  is  stated  to  be  1-843.  The  strong  acid  boils  at  620°,  and 
freezes  at  15°  below  zero.  When  diluted,  its  boiling  point  is  lowered.  When 
of  the  sp.  gr.  l-tS,  it  deposits  crystals  of  the  bihydrated  acid  at  about  28°,  and 
hence  it  is  hazardous  for  manufacturers  to  keep  an  acid  of  that  strength  in 
glass  vessels  in  cold  weather,  as  they  are  liable  to  burst.  With  salifiable  bases 
it  forms  a  numerous  class  of  salts,  called  sulphates.  It  acts  powerfully  on  or- 
ganic bodies,  whether  vegetable  or  animal,  depriving  them  of  the  elements  of 
water,  developing  charcoal,  and  turning  them  black.  A  small  piece  of  cork  or 
wood,  dropped  into  the  acid,  will  on  this  principle  render  it  of  a  dark  colour, 
It  absorbs  water  with  avidity,  and  is  used  as  a  desiccating  agent.  It  has  been 
ascertained  by  Professors  W.  B.  and  R.  E.  Rogers  to  be  capable  of  absorbing 
94  per  cent,  of  carbonic  acid  gas,  a  fact  having  an  important  bearing  on  analytic 
operations.  When  diluted  with  distilled  water,  it  ought  to  remain  limpid;  and, 
when  heated  sufficiently  in  a  platinum  spoon,  the  fixed  residue  should  not  ex- 
ceed one  part  in  400  of  the  acid  employed.  When  present  in  small  quantity  in 
solution,  it  is  detected  unerringly  by  chloride  of  barium,  which  causes  a  pre- 
cipitate of  sulphate  of  baryta.  The  most  usual  impurities  in  it  are  the  sul- 
phates of  potassa  and  lead;  the  former  derived  from  the  residue  of  the  process, 
the  latter  from  the  leaden  boilers  in  which  the  acid  is  concentrated.  Occasion- 
ally nitre  is  added  to  render  dark  samples  of  acid  colourless.  This  addition 
gives  rise  to  the  impurity  of  sulphate  of  potassa.  These  impurities  often 
amount  to  3  or  4  per  cent.  The  commercial  acid  cannot  be  expected  to  be  ab- 
solutely pure ;  but,  when  properly  manufactured,  it  should  not  contain  more 
than  one-fourth  of  1  per  cent,  of  impurity.  The  fixed  impurities  are  discovera- 
ble by  evaporating  a  portion  of  the  acid,  when  they  will  remain.  If  sulphate 
of  lead  be  present,  the  acid  will  become  turbid  on  dilution  with  an  equal  bulk 
of  water.  This  impurity  is  not  detected  by  sulphuretted  hydrogen,  unless  the 
sulphuric  acid  be  saturated  with  an  alkali.  If  only  a  scanty  muddiness  arises, 
the  acid  is  of  good  commercial  quality. 

Other  impurities  occur  in  the  commercial  sulphuric  acid.  Hyponitric  acid  is 
always  present  in  greater  or  less  amount.  It  may  be  detected  by  gently  pour- 
ing a  solution  of  green  vitriol  over  the  commercial  acid  in  a  tube,  when  the 
solution,  at  the  line  of  contact,  will  acquire  a  deep-red  colour,  due  to  the  libera- 
tion of  deutoxide  of  nitrogen.  Another  method  is  to  pass  into  tincture  of  guaiac 
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the  gases  proceeding  from  the  suspected  acid  heated  with  iron  filings.  If  hy- 
ponitric  acid  is  present  the  tincture  becomes  blue.  The  commercial  acid,  how- 
ever, is  not  to  be  rejected,  unless  the  test  shows  the  presence  of  hyponitric  acid 
in  unusual  quantity.  Hyponitric  acid  is  an  injurious  impurity  when  the  sul- 
phuric acid  is  employed  in  the  manufacture  of  muriatic  acid,  which  is  decom- 
posed by  the  hyponitric  acid  with  evolution  of  chlorine.  To  remove  this  im- 
purity it  was  recommended  by  Wackenroder,  before  distilling  it,  to  heat  the 
acid  with  a  little  sugar.  This  and  the  hyponitric  acid  mutually  decompose 
each  other,  and  the  products  are  dissipated  by  heat.  For  the  removal  of  the 
nitrogen  acids  generally.  Dr.  J.  Lowe  recommends  the  addition,  to  the  heated 
sulphuric  acid,  of  small  portions  of  dry  oxalic  acid,  so  long  as  it  exhibits  a  yel- 
low tingo.  The  oxalic  acid  is  decomposed  into  carbonic  acid  and  oxide,  the  lat- 
ter of  which,  in  becoming  carbonic  acid,  deoxidizes  and  destroys  the  nitrogen 
acids.  A  slight  excess  of  oxalic  acid  produces  no  harm;  as  it  is  immediately 
decomposed.  Perhaps  a  better  method  of  getting  rid  of  these  acids  is  to  distil 
with  a  little  sulphate  of  ammonia.  When  sulphate  of  potassa  is  fraudulently 
introduced  into  the  acid  to  increase  its  density,  it  may  be  detected  by  saturating 
the  acid  with  ammonia,  and  heating  to  redness  in  a  crucible ;  when  sulphate 
of  ammonia  will  be  expelled,  and  the  sulphate  of  potassa  left. 

Arsenic  is  sometimes  present  in  sulphuric  acid.  In  consequence  of  the  high 
price  of  Sicilian  sulphur,  some  English  manufacturers  have  employed  iron  py- 
rites for  the  purpose  of  furnishing  the  necessary  sulphurous  acid  in  the  manu- 
facture of  oil  of  vitriol.  As  the  pyrites  usually  contains  arsenic,  it  happens  that 
the  sulphurous  acid  fumes  are  accompanied  by  this  metal,  and  thus  the  sul- 
phuric acid  becomes  contaminated.  From  22  to  35  grains  of  arsenious  acid  have 
been  found  in  20  fluidounces  of  oil  of  vitriol,  of  English  manufacture,  by  Dr. 
G.  0.  Rees  and  Mr.  Watson,  and  a  still  larger  proportion  by  Mr.  J.  Cameron, 
of  South  Wales.  To  detect  this  impurity,  the  acid,  previously  .diluted  with  live 
or  six  measures  of  distilled  water,  must  be  examined  by  Marsh's  test,  (See 
Acidum,  Arseniosum.)  To  separate  the  arsenious  acid.  Dr.  J.  Lowe  recom- 
mends that  the  concentrated  sulphuric  acid  should  be  gently  heated  in  a  flat 
dish,  in  a  place  where  the  fumes  may  be  carried  off,  and  then  treated  with 
small  quantities  of  finely  powdered  chloride  of  sodium,  constantly  stirred  in 
with  a  glass  rod.  By  the  reaction  between  the  arsenious  acid  and  disengaged 
muriatic  acid,  terchloride  of  arsenic  is  formed,  which,  being  volatile,  is  sepa- 
rated by  the  heat.  The  heat  is  afterwards  continued,  to  expel  the  excess  of 
muriatic  acid.  This  mode  of  purification  introduces  into  the  oil  of  vitriol  a  little 
sulphate  of  soda.  Buchner  proposes  a  similar  process;  instead  of  chloride  of 
sodium,  employing  muriatic  acid,  or  a  stream  of  the  acid  gas.  This  plan  does 
not  introduce  sulphate  of  soda  into  the  acid;  but  is  less  convenient  than  that 
of  Lowe,  and,  when  the  aqueous  muriatic  acid  is  used,  tends  to  weaken  the  oil 
of  vitriol  by  introducing  water.  Experience,  however,  has  shown  that  neither 
plan  can  be  entirely  relied  on.  An  excess  of  sulphuric  acid  is  said  to  prevent 
the  formation  of  the  chloride  of  arsenic.  (See  Am.  Journ.  of  Pharm.,  Jan.  1860, 
p.  85.)  The  sulphuric  acid  manufactured  in  the  U.  States,  being  usually  made 
from  Sicilian  sulphur,  seldom  contains  arsenic.  Dupasquier  states  that  tin  is 
sometimes  present  in  commercial  sulphuric  acid,  derived  from  the  solderings  of 
the  leaden  chambers.  It  may  be  discovered  by  sulphuretted  hydrogen,  which 
precipitates  sulphuret  of  tin,  convertible  by  nitric  acid  into  the  white  insoluble 
deutoxide  of  tin.  Should^'he  precipitate  be  the  mixed  sulphurets  of  arsenic  and 
tin,  the  former  would  y.  converted  by  nitric  acid  into  arsenic  acid  and  dis- 
solved, and  the  latter  Into  insoluble  deutoxide  and  left.  As  ordered  by  the  Br. 
Pharmacopoeia,  "50'6  grains  by  weight,  mixed  with  distilled  water,  require  for 
neutralization  1000  grain-measures  of  the  volumetric  solution  of  soda."  Br. 

As  sulphuric  acid  is  often  under  the  standard  strength,  it  becomes  important 
to  know  how  much  hydrated  sulphuric  acid  of  the  standard  specific  gravity 
and  of  dry  acid  is  contained  in  an  acid  of  any  given  density.    The  following 
table,  drawn  up  by  Dr.  Ure,  gives  this  information. 
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Table  of  the  Quantity  of  Hydrated  Sulphuric  Acid  of  Sp.  Or.  1-8485,  and 
of  Dry  Acid,  in  1^0  parts  of  Dilute  Acid  at  Different  Densities. 
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50 
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25 
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1-8475 

99 
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74 
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49 

39-95 
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24 

19-57 
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98 
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73 
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48 

39-14 

1-1626 

23 
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1-8439 

97 
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72 
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1-3612 

47 

38-32 
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22 
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96 
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71 
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46 
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21 
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95 
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70 
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45 
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20 
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94 
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69 
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44 
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19 
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93 
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68 

55-45 
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43 
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18 
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92 
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67 
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42 
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1-1165 

17 

13-86 

1-8179 

91 

74-20 

1-5503 

66 

53-82 

1-3080 

41 

33-43 

1-1090 

16 

13-05 

1-8115 

90 

73-39 

1-5390 

65 

53-00 

1-2999 

40 

32-61 

1-1019 

15 

12-23 

1-8043 

89 

72-57 

1-5280 

64 

52-18 

1-2913 

39 

31-80 

1-0953 

14 

11-41 

1-7962 

88 

71-75 

1-5170 

63 

51-37 

1-2826 

38 

30-98 

1-0887 

13 

10-60 

1-7870 

87 

70-94 

1-5066 

62 

50-55 

1-2740 

37 

30-17 

1-0809 

12 

9-78 

1-7774 

86 

70-12 

1-4960 

61 

49-74 

1-2654 

36 

29-35 

1-0743 

11 

8-97 

1-7678 

85 

69-31 

1-4860 

60 

48-92 

1-2572 

35 

28-54 

1-0682 

10 

8-15 

1-7570 

84 

68-49 

1-4760 

59 

48-11 

1-2490 

34 

27-72 

1-0614 

9 

7-34 

1-7465 

83 

67-68 

1-4660 

58 

47-29 

1-2409 

33 

26-91 

1-0544 

8 

6-53 

1-7360 

82 

66-86 

1-4560 

57 

46-48 

1-2334 

32 

26-09 

1-0477 

7 

5-71 

1-7245 

81 

66-05 

1-4460 

56 

45-66 

1-2260 

31 

25-28 

1-0405 

6 

4-89 

1-7120 

80 

65-23 

1-4360 

55 

44-85 

1-2184 

30 

24-46 

1-0336 

5 

4-08 

1-6993 

79 

64-42 

1-4265 

54 

44-03 

1-2108 

29 

23-65 

1-0268 

4 

3-26 

1-6870 

78 

63-60 

1-4170 

53 

43-22 

1.2032 

28 

22-83 

1-0206 

3 

2-446 

1-6750 

77 

62-78 

1-4073 

52 

42-40 

1-1956 

27 

2201 

1-0140 

2 

1-63 

1-6630 

76 

61-97 

1-3977 

51 

41-58 

1-1876 

26 

21-20 

1-0074 

1 

0-8154 

Composition.  The  hydrated  acid  of  the  sp.gr.  1-845  (1-8485,  Ure)  consists 
of  one  eq.  of  dry  acid  40,  and  one  eq.  of  water  9=49.  As  the  water  acts  the 
part  of  a  base,  the  proper  name  of  it  is  sulphate  of  water,  its  formula  being 
H0,S03.  The  dry  acid  consists  of  one  eq.  of  sulphur  16,  and  3  eqs.  of  oxygen 
24=40.  The  ordinary  commercial  acid  (sp.gr.  1-8433)  consists,  according  to 
Phillips,  of  one  eq.  of  dry  acid,  and  one  ajid  a  quarter  eqs.  of  water.  The  hy- 
drated acid  of  Nordhausen  has  a  density  as  high  as  1-89  or  1-9,  and  consists 
of  two  eqs.  of  dry  acid,  and  one  eq.  of  water  (HO,2S03).  This  acid  is  particu- 
larly adapted  to  the  purpose  of  dissolving  indigo  for  dyeing  the  Saxon  blue. 
When  heated  gently  in  a  retort,  connected  with  a  dry  and  refrigerated  receiver, 
dry  or  anhydrous  sulphuric  acid  distils  over,  and  the  common  monohydrated 
acid  remains  behind.  In  performing  this  operation,  much  difficulty  from  con- 
cussion is  avoided,  and  the  product  of  dry  acid  increased,  by  introducing  a 
coil  of  platinum  wire  into  the  retort.  The  dry  acid  may  also  be  obtained  by 
the  action  of  dry  phosphoric  acid  on  concentrated  sulphuric  acid,  according  to 
the  method  of  Ch.  Barreswil.  The  mixture  must  be  made  in  a  refrigerated 
retort,  and  afterwards  distilled  by  a  gentle  heat  into  a  refrigerated  receiver. 
Anhydrous  sulphuric  acid  under  64°  is  in  small  colourless  crystals,  resembling 
asbestos.  It  Is  tenacious,  difficult  to  cut,  and  may  be  moulded  in  the  fingers 
like  wax,  without  acting  on  them.  Exposed  to  the  air,  it  emits  a  thick  opaque 
vapour  of  an  acid  smell.  Above  64°  it  is  a  liquid,  very  nearly  of  the  density  2. 

Medical  Properties.  Sulphuric  acid  is  tonic,  antiseptic,  and  refrigerant.  In- 
ternally it  is  always  administered  in  a  dilute  state.  For  its  medical  properties 
in  this  state,  the  reader  is  referred  to  the  title,  Acidum  Sulphuricum  Dilutum. 
Externally  it  is  sometimes  employed  as  a  caustic ;  but,  from  its  liquid  form,  it  is 
very  inconvenient  for  that  purpose.  A  plan,  however,  has  been  proposed  by  Prof. 
Simpson  by  which  it  becomes  very  manageable.  This  consists  in  mixing  it  with 
dried  and  powdered  sulphate  of  zinc  sufficient  to  give  it  a  pasty  consistence. 
When  mixed  with  saffron  to  the  consistence  of  a  ductile  paste,  Velpeau  found  it 
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a  convenient  caustic,  not  liable  to  spread  or  be  absorbed,  and  producing  an  escliar 
which  is  promptly  detached.  It  is  used  also  as  an  ointment,  mixed  with  lard, 
in  the  proportion  of  a  drachm  to  an  ounce,  in  swellings  of  the  knee-joint  and 
other  affections.    Charpie,  corroded  by  it,  is  a  good  application  to  gangrene. 

Toxicological  Properties.  The  symptoms  of  poisoning  by  this  acid  are  the 
following  :  —  Burning  heat  in  the  throat  and  stomach,  extreme  fetidness  of  the 
breath,  nausea  and  excessive  vomitings  of  black  or  reddish  matter,  excruciating 
pains  in  the  bowels,  difficulty  of  breathing,  extreme  anguish,  a  feeling  of  cold  on 
the  skin,  great  prostration,  constant  tossing,  convulsions,  and  death.  Sometimes 
there  is  no  pain  whatever  in  the  stomach ;  sensibility  being  apparently  destroyed 
by  the  violence  of  the  caustic  action.  The  intellectual  faculties  remain  unim- 
paired. Frequently  the  uvula,  palate,  tonsils,  and  other  parts  of  the  fauces  are 
covered  with  black  or  white  sloughs.  The  treatment  consists  in  the  adminis- 
tration of  large  quantities  of  magnesia,  or,  if  this  be  not  at  hand,  of  solution  of 
soap.  The  safety  of  the  patient  depends  upon  the  greatest  promptitude  in  the 
application  of  the  antidotes.  After  the  poison  has  been  neutralized,  mucilagin- 
ous and  other  bland  drinks  must  be  taken  freely.  According  to  Dr.  Geoghegan, 
the  acid  may  be  detected,  after  death,  in  the  blood  and  the  parenchymatous 
viscera,  especially  the  liver.  It  is  found,  not  as  a  sulphate,  but  combined  sev- 
erally with  the  colouring  matter  and  tissues. 

The  holes  burnt  in  linen  by  sulphuric  acid,  so  long  as  the  texture  is  undis- 
turbed, are  distinguished  from  those  produced  by  red-hot  coals,  by  the  paste- 
like characters  of  the  edges  of  the  former.  {Maaclika,  of  Prague.) 

Uses  in  the  Arts.  Sulphuric  acid  is  more  used  in  the  arts  than  any  other 
acid.  It  is  employed  to  obtain  many  of  the  other  acids ;  to  extract  soda  from 
common  salt;  to  make  alum  and  sulphate  of  iron,  when  these  salts  command 
a  good  price,  and  the  acid  is  cheap;  to  dissolve  indigo;  to  prepare  skins  for 
tanning;  to  prepare  phosphorus,  chlorinated  lime,  sulphate  of  magnesia,  &c. 
The  arts  of  bleaching  and  dyeing  cause  its  principal  consumption. 

Pharm.  Uses.  In  preparing  Acidum  Citricum,  i?r.;  Acidum  Hydrochloricum, 
Br.;  Acidum  Hydrocyanicum  Dilutum;  Acidum  Tartaricum,  5r.;  Aciduni 
Valerianicnra,  U.S.;  Jilther;  Argenti  Cyanidum,  US  ;  Chloroformum, /?r.; 
Chloroformum  Purificatum,  tl.S.;  Collodium,  U.S.;  Ferrum  Redactura,  J5r.; 
Hydrargyri  Chloridum  Corrosivum,  U.S.;  Hydrargyri  Chloridum  Mite,  U.S.; 
Hydrargyri  Cyanidum,  US;  Sodae  Phosphas;  Sodas  Valerianas;  Spiritus 
.(Etheris  Nitrosi,  jBr.;  Veratria,  ?7.)S. 

Off.  Prep.  Acidum  Sulphuricum  Aromaticum ;  Acidum  Sulphuricum  Dilu- 
tum; Acidum  Sulphurosum;  Aluminas  Sulphas,  U.S.;  Atropiae  Sulphas,  U.S.; 
Beberiae  Sulphas,  j5r./  Cadmii  Sulphas,  ?7./S.;  Cupri  Sulphas,  5r.;  Ferri  Sul- 
phas; Ferri  Sulphas  Granulata,  i?r.;  Hydrargyri  Sulphas,  i?r.;  Hydrargyri 
Sulphas  Flava,  t/'./S.;  Liquor  Ferri  Persulphatis,  .fir./  Liquor  Ferri  Subsul- 
phatis,  U.S.;  Liquor  Ferri  Tersulphatis,  U.S.;  Oleum .^thereum,  U.S.;  Qui- 
nisB  Sulphas,  U.S.;  Zinci  Sulphas,  fir,  B. 

ACIDUM  TARTARICUM.  U.S., Br. 
Tartaric  Acid. 

"An  acid,  2H0,CgH^0,g,  a  crystalline  acid  prepared  from  the  Acid  Tartrate 
of  Potash."  Br. 

Acide  tartrique,  F?'.;  Weinsteinsaure,  Germ.;  Acido  t&riaxico,  Jtal.,  Span. 

Tartaric  acid  is  placed,  in  the  U,  S.  Pharmacopoeia,  in  the  Materia  Medica 
list,  as  an  article  to  be  purchased  from  the  manufacturing  chemist.  In  the  Br. 
Pharmacopoeia  a  process  is  given  for  its  preparation.  It  is  extracted  from  tar- 
tar, a  peculiar  substance  which  concretes  on  the  inside  of  wine  casks,  being 
deposited  there  during  the  fermentation  of  the  wine.  Tartar,  when  purified  and 
reduced  to  powder,  is  the  cream  of  tartar  of  the  shop.s,  and  consists  of  two  eqs. 
of  tartaric  acid  united  to  one  of  potassa.  (See  Poiassse  Bitartra^.)  The  follow- 
ing is  the  British  process. 
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"  Take  of  Acid  Tartrate  of  Potash  forty-five  ounces  [avoirdupois] ;  Distilled 
Water  a  sufficiency  ;  Prepared  Chalk  twelve  ounces  and  a  TiaZ/" [avoird.] ;  Chlo- 
ride of  Calcium  thirteen  ounces  and  a  half  [avoird.]  ;  Sulphuric  Acid  thirteen 
Jiuidounces.  Boil  the  Acid  Tartrate  of  Potash  with  two  gallons  [Imperial  meas- 
ure] of  the  Water,  and  add  gradually  the  Chalk,  constantly  stirring.  When  the  ef- 
fervescence has  ceased,  add  the  Chloride  of  Calcium  dissolved  in  two  pints  [Imp. 
meas.]  of  the  Water.  When  the  tartrate  of  lime  has  subsided  pour  off  the  liquid, 
and  wash  the  tartrate  with  Distilled  Water  until  it  is  rendered  tasteless.  Pour 
the  Sulphuric  Acid,  first  diluted  with  three  pints  [Imp.  meas.]  of  the  Water,  on 
the  tartrate  of  lime,  mix  thoroughly,  boil  for  half  an  hour  with  repeated  stirring, 
and  filter  through  calico.  Evaporate  the  filtrate  at  a  gentle  heat  until  it  acquires 
the  sp.  gr.  of  121,  allow  it  to  cool,  and  then  separate  and  reject  the  crystals  of 
sulphate  of  lime  which  have  formed.  Again  evaporate  the  clear  liquor  till  a  film 
forms  on  its  surface,  and  allow  it  to  cool  and  crystallize.  Lastly  purify  the  crys- 
tals by  solution,  filtration  (if  necessary),  and  recrystallization."  Br. 

Tartaric  acid  was  first  obtained  in  a  separate  state  by  Scheele  in  1170.  The 
process  consists  in  saturating  the  excess  of  acid  in  bitartrate  of  potassa  or  cream 
of  tartar  with  carbonate  of  lime,  and  decomposing  the  resulting  insoluble  tar- 
trate of  lime  by  sulphuric  acid,  which  precipitates  in  combination  Avith  the  lime, 
and  liberates  the  tartaric  acid.  The  equivalent  quantities  are  one  eq.  of  bitar- 
trate, and  one  of  carbonate  of  lime.  The  process,  when  thus  conducted,  furnishes 
the  second  equivalent,  or  excess  of  acid  only  of  the  bitartrate.  The  other  equi- 
valent may  be  procured,  as  in  the  British  process,  by  decomposing  the  neutral 
tartrate  of  potassa,  remaining  in  the  solution  after  the  precipitation  of  the  tar- 
trate of  lime,  by  chloride  of  calcium  in  excess.  By  double  decomposition,  chlo- 
ride of  potassium  will  be  formed  in  solution,  and  a  second  portion  of  tartrate  of 
lime  will  precipitate,  which  may  be  decomposed  by  sulphuric  acid  together  with 
the  first  portion.  The  process,  when  thus  conducted,  will,  of  course,  furnish  twice 
as  much  tartaric  acid  as  when  the  excess  of  acid  only  is  saturated  and  set  free. 

Preparation  on  the  Large  Scale.  The  process  pursued  on  the  large  scale  is 
different  from  that  above  given.  The  decompositions  are  effected  in  a  wooden 
vessel,  closed  at  the  top,  called  a  generator,  of  the  capacity  of  about  2000  gal- 
lons, and  furnished  with  an  exit-pipe  for  carbonic  acid,  and  with  pipes,  entering 
the  sides  of  the  generator,  for  the  admission  of  steam  and  of  cold  water  respec- 
tively. Into  the  generator,  about  one-fourth  filled  with  water,  1500  pounds  of 
washed  chalk  (carbonate  of  lime)  are  introduced,  and  the  whole  is  heated  by  a 
jet  of  steam,  and  thoroughly  mixed  by  an  agitator,  until  a  uniform  mass  is  ob- 
tained. About  two  tons  of  tartar  are  now  introduced  by  degrees,  and  thor- 
oughly mixed.  The  carbonate  of  lime  is  decomposed,  the  carbonic  acid  escapes 
by  the  exit-pipe,  and  the  lime  unites  with  the  excess  of  tartaric  acid  to  form 
tartrate  of  lime,  which  pi'ecipitates;  while  the  neutral  tartrate  of  potassa  re- 
mains in  solution.  The  next  step  is  to  decompose  the  tartrate  of  potassa,  so  as 
to  convert  its  tartaric  acid  into  tartrate  of  lime.  This  is  effected  by  the  addi- 
tion of  sulphate  of  lime  in  the  state  of  paste,  which,  by  double  decomposition, 
forms  a  fresh  portion  of  tartrate  of  lime,  while  sulphate. of  potassa  remains  in 
solution.  The  solution  of  sulphate  of  potassa,  when  clear,  is  drawn  off  into 
suitable  reservoirs,  and  the  remaining  tartrate  of  lime  is  washed  with  several 
charges  of  cold  water,  the  washings  being  preserved.  The  tartrate  of  lime, 
mixed  with  sufficient  water,  is  now  decomposed  by  the  requisite  quantity  of 
sulphuric  acid,  with  the  effect  of  forming  sulphate  of  lime,  and  liberating  the 
tartaric  acid,  which  remains  in  solution.  The  whole  is  now  run  off  into  a  wooden 
back,  lined  with  lead,  furnished  with  a  perforated  false  bottom,  and  covered 
throughout  with  stout  twilled  flannel.  Through  this  the  solution  of  tartaric 
acid  filters,  and  the  filtered  liquor  passes  through  a  pipe,  leading  from  the  bot- 
tom of  the  back,  to  suitable  reservoirs.  The  sulphate  of  lime  is  then  washed 
until  it  is  tasteless,  and  the  whole  acid  liquor  is  evaporated,  in  order  to  crystal- 
lize. The  evaporation  is  effected  in  wooden  vessels,  lined  with  lead,  by  means 
of  steam  circulating  in  coils  of  lead-pipe,  care  being  taken  that  the  heat  does 
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not  exceed  165°.  The  vacuum-pan  is  used  with  advantage  in  evaporating  the 
acid  solution;  as  it  furnishes  the  means  of  concentration  at  a  lower  tempera- 
ture. When  the  acid  liquor  has  attained  the  sp.  gr.  of  about  15,  it  is  drawn  off 
into  sheet-lead,  cyliudrical,  crystallizing  vessels,  capable  of  holding  500  pounds 
of  the  solution.  These  crystallizers  are  placed  in  a  warm  situation,  and,  in  the 
course  of  three  or  four  days,  a  crop  of  crystals  is  produced  in  each,  averaging 
200  pounds.  These  crystals  being  somewhat  coloured,  are  purified  by  redissolv- 
ing  them  in  hot  water.  The  solution  is  then  digested  with  purified  animal  char- 
coal, filtered,  again  concentrated,  and  crystallized.  The  crystals,  having  been 
washed  and  drained,  are  finally  dried  on  wooden  trays,  lined  with  thin  sheet- 
lead,  placed  in  a  room  heated  by  steam.  The  mother-liquors  of  the  first  crys- 
tallization are  again  concentrated,  and  the  crystals  obtained,  purified  by  animal 
charcoal  as  before.  When  the  residuary  liquors  are  no  longer  crystallizable, 
they  are  saturated  with  chalk,  and  converted  into  tartrate  of  lime,  to  be  added 
to  the  product  of  a  new  operation.  In  order  to  obtain  fine  crystals  of  tartaric 
acid,  it  is  necessary  to  use  a  slight  excess  of  sulphuric  acid  in  decomposing  the 
tartrate  of  lime.  (Fharm.  Journ.  and  Trans.,  Feb.  1851.)  The  merit  of  this 
process  consists  in  the  greater  economy  of  sulphate  of  lime  over  chloride  of 
calcium  for  decomposing  the  tartrate  of  potassa. 

Dr.  Price,  of  England,  has  made  some  improvements  in  the  above  process, 
which  are  described,  vin  detail,  in  the  London  Pharmaceutical  Journal  and 
Ti'ansactions  (Jan.  1854,  p.  315).  The  main  point  in  his  improvements  is  to 
convert  the  crude  tartar  into  tartrate  of  potassa  and  ammonia  by  means  of  am- 
moniacal  liquor,  which  gives  a  soluble  double  salt,  comparatively  free  from 
organic  colouring  matter  and  other  impurities,  and,  therefore,  favourable  for 
conversion  into  tartrate  of  lime  by  the  usual  methods.  Mr.  Pontifex,  of  Eng- 
land, has  obtained  a  patent  for  an  improvement  in  manufacturing  tartaric  acid, 
which  consists  in  evaporating  in  vacuo.  {Ibid.,  Feb.  1857,  p.  430.) 

Liebig  has  succeeded  in  preparing  tartaric  acid  artificially  by  the  oxidation 
of  sugar  of  milk,  and  other  substances,  by  nitric  acid ;  and  the  resulting  pro- 
duct has  been  found  to  be  identical  in  all  respects,  even  in  its  influence  on 
polarized  light,  with  the  acid  derived  from  grapes. 

Properties.  Tartaric  acid  is  a  white  crystallized  solid,  in  the  form  of  irregu- 
lar six-sided  prisms.  Sometimes  two  opposite  sides  of  the  prism  become  very 
much  enlarged,  so  as  to  cause  the  crystals  to  present  the  appearance  of  tables. 
The  Br.  Pharmacopoeia  states  that  the  primary  form  is  the  oblique  rhombic 
prism.  As  found  in  the  shops,  it  is  in  the  form  of  a  fine  white  powder,  pre- 
pared by  pulverizing  the  crystals.  It  is  unalterable  in  the  air,  and  possesses 
a  strong  acid  taste,  which  becomes  agreeable  when  the  acid  is  sufSoiently  di- 
luted with  water.  It  is  soluble  in  a  little  less  than  its  weight  of  cold  water, 
and  in  half  its  weight  of  boiling  water.  It  is  also  soluble  in  alcohol.  A  weak 
solution  undergoes  spontaneous  decomposition  by  keeping,  becoming  covered 
with  a  mouldy  pellicle.  In  the  form  of  crystals  it  always  contains  combined 
water,  from  which  it  cannot  be  separated  without  the  substitution  of  a  base. 
In  uniting  with  bases,  it  has  a  remarkable  tendency  to  form  double  salts,  sev- 
eral of  which  constitute  important  medicines.  It  combines  with  several  of  the 
vegetable  organic  alkalies,  so  as  to  form  salts.  It  is  distinguished  from  all 
other  acids  by  forming  a  crystalline  precipitate,  consisting  of  bitartrate  of  po- 
tassa, when  added  to  a  neutral  salt  of  that  alkali.  When  associated  with  an 
excess  of  boracic  acid,  it  is  detected  with  difficulty ;  potassa  not  precipitating 
it,  even  with  the  addition  of  acetic  or  muriatic  acid.  Its  separation,  however, 
may  be  effected,  according  to  Barfoed,  by  means  of  fluoride  of  potassium,  which 
detaches  the  boracic  acid,  to  form  the  flnoborate  of  potassa,  and  renders  free 
the  tartaric  acid,  which  then  responds  to  the  ordinary  test.  {Journ.  de  Pharm. 
et  de  Chim.,  4e  ser.,  ii.  70.)  Its  most  usual  impurity  is  sulphuric  acid,  which 
may  be  detected  by  the  solution  affording,  with  acetate  of  lead,  a  precipitate 
only  partially  soluble  in  nitric  acid.  When  incinerated  with  red  oxide  of 
mercury,  it  leaves  no  residuum,  or  a  mere  trace.     The  British  Pharmacopoeia 
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directs  that  it  should  give  no  precipitate  with  solution  of  sulphate  of  lime,  show- 
ing the  absence  of  racemic  and  oxalic  acids,  or  with  solution  of  oxalate  of  am- 
monia, which  would  detect  lime,  sometimes  present  in  minute  proportion.  Its 
solution  should  not  be  aflfected  by  sulphuretted  hydrogen.  "  One  hundred  grains 
saturate  133  5  grains  of  bicarbonate  of  potassa."  U.S.  "Seventy-five  grains 
dissolved  in  water  require  for  neutralization  1000  grain-measures  of  the  volu- 
metric solutioti  of  soda."  Br. 

Tartaric  acid  is  incompatible  with  salifiable  bases  and  their  carbonates ;  with 
salts  of  potassa,  with  which  it  produces  a  crystalline  precipitate  of  bitartrate; 
and  with  the  salts  of  lime  and  lead,  with  which  it  also  forms  precipitates.  It 
consists,  when  dry,  of  four  eqs.  of  carbon  24,  two  of  hydrogen  2,  and  five  of 
oxygen  40=66;  and,  when  crystallized,  of  one  eq.  of  dry  acid  66,  and  one  of 
water  9  =  75.  But,  if  we  agree  with  the  chemists  who  regard  it  as  bibasic,  these 
numbers  must  be  doubled,  and  its  formula  given,  as  in  the  British  Pharmaco- 
poeia, CgH^Ojg,  or,  in  its  crystallized  state,  2H0,CgH^0,„.  In  this  view,  its  ordi- 
nary salts,  whether  with  one  or  two  bases,  consist  of  one  eq.  of  acid  and  two  of 
base ;  and  in  the  acid  or  bitartrates,  one  eq.  of  base  is  replaced  by  one  of  water, 
as  in  the  bitartrate  of  potassa  or  cream  of  tartar,  the  constitution  of  which  would 
be  expressed  by  the  formula  KO,HO-}-CgH^O,„. 

Eacemic  acid,  otherwise  called  paratartaric  or  uvic  acid,  is  isomeric  with 
tartaric  acid.  It  exists,  naturally,  in  small  proportion,  in  the  juice  of  grapes, 
growing  in  particular  localities,  and  was  obtained  artificially,  in  1853,  by  M. 
Pasteur.  By  combination  with  certain  organic  alkalies,  M.  Pasteur  has  re- 
solved racemic  acid  into  two  acids  which  form  distinct  salts  with  the  alkali.  The 
acids  in  these  salts  have  the  power  of  turning  the  plane  of  polarization  of  po- 
larized light  in  contrary  directions,  one  to  the  right,  the  other  to  the  left,  which 
has  caused  them  to  be  distinguished  as  dextro-  and  laevo-tarHaric  acids.  Ordi- 
nary tartaric  acid  is  dextro-tartaric  acid,  which  may  be  converted  into  racemic 
acid,  by  exposing  it,  in  the  form  of  tartrate  of  cinchonia,  to  a  heat  of  338°  for 
several  hours.  At  the  same  time,  a  portion  of  tartaric  acid  is  formed,  which  has 
no  action  on  polarized  light,  and  which  is,  therefore,  called  inactive  tartaric 
acid.  This  acid,  like  racemic  acid,  is  resolvable  into  dextro-  and  laevo-tartaric 
acids.  Accordingly,  we  have  four  isomeric  tartaric  acids — dextro-tartaric  (or- 
dinary tartaric  acid);  laevo-tartaric;  racemic,  consisting  of  dextro-  and  laevo- 
tartaric  acids;  and  inactive  tartaric  acid.  Racemic  acid  differs  from  ordinary 
tartaric  acid  in  being  much  less  soluble  in*  water,  in  precipitating  the  neutral 
salts  of  lime,  and  in  want  of  action  on  polarized  light.  When  crystallized  it 
contains  one  eq.  more  of  water  than  tartaric  acid.  The  racemates  differ  from 
the  tartrates  in  their  crystalline  form,  and  in  their  less  solubility  in  water. 

Medical  Properties.  Tartaric  acid,  being  cheaper  than  citric  acid,  forms,  when 
dissolved  in  water  and  sweetened,  a  good  substitute  for  lemonade.  It  is  much 
used  in  medicine  to  form  acid  refrigerant  drinks  and  effervescing  draughts.  It 
is  also  employed  in  making  soda  powders  and  Seidlitz  powders,  preparations 
now  ofiBcinal  in  the  U.  S.  Pharmacopoeia.  (See  Pulveres Effervescentes  and  Pul- 
veres  JEffervescentes  Aperientes,  Part  II.)  Tartaric  acid,  dried  by  a  gentle  heat, 
and  then  mixed  with  bicarbonate  of  soda,  in  the  proportion  of  thirty-five  grains 
of  the  acid  to  forty  of  the  bicarbonate,  forms  a  good  efi"ervescing  powder,  the 
dose  of  which  is  a  teaspoonful,  stirred  in  a  tumbler  of  water.  The  powder  is 
generally  directed  to  be  kept  in  well-stopped  vials ;  but  Prof.Otto  has  shown  that 
this  direction  tends  to  spoil  rather  than  to  preserve  it,  by  preventing  the  evapora- 
tion of  some  water  of  crystallization  which  is  set  free  by  a  commencing  chemical 
reaction.  A  better  plan  is  to  keep  the  powder  in  ordinary  boxes.  On  this  subject 
see  remarks  by  Mr.  J.  M.  Maisch,  published  in  the  Pi-oceedings  of  the  Amer- 
ican Pharmaceutical  Association  (A.D.  1856,  p.  52).  The  neutralizing  power  of 
tartaric  acid  is  about  the  same  as  that  of  citric  acid.  Tartaric  acid,  in  an  over- 
dose, acts  as  a  poison.  After  death,  it  may  be  detected  in  the  blood  and  liver, 
from  which  it  should  be  extracted  by  absolute  alcohol,  to  avoid  the  error  of 
mistaking  the  tartrates  for  it. 
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Off.  Prep.  Ferri  et  Ammoniee  Tartra8,t7^.fi(.;  Pulveres  Eflfervescentes,  £7.  S.; 
Pulverea  Effervescentes  Aperieutcs,  U.S.:  Sodae  Citrotartras  Effervescens,  Br. 

B. 

ACONITI  FOLIUM.  U.S. 

Aconite  Leaf. 

The  leaves  of  Aconitum  Napellua,  U.S. 

Off.Syn.  ACONITI  FOLIA.  The  fresh  leaves  and  flowering  tops  of  Aco- 
nitum Napellus,  gathered  when  about  one-third  of  the  flowers  are  expanded.  Br. 

ACONITI  RADIX.  U.S.,  Br. 
Aconite  Root. 

The  root  of  Aconitum  Napellus.  U.  S.  The  dried  root ;  collected  in  the  winter 
or  early  spring  before  the  leaves  have  appeared.  Br. 

Aconit,  Fr.;  Eisenhut,  Monchskappe,  Germ.;  Aconito  Napello,  Hal.;  Aconito,  Span. 

Aconitum.    Sex.  Syst.  Polyandria  Trigynia.  —  Nat.  Ord.  Ranunculaceae. 

Gen.  Ch.  Calyx  none.  Petals  five,  the  highest  arched.  Nectaries  two,  pe- 
duncled,  recurved.    Pods  three  or  five.  Willd. 

The  plants  belonging  to  this  genus  are  herbaceous,  with  divided  leaves,  and 
violet,  yellow,  or  white  flowers,  in  spikes,  racemes,  or  panicles.  In  the  Paris 
Codex  three  species  were  recognised  as  officinal,  A.  Anihora,  A.  Cammarum,  and 
A.  Napellus;  but  the  French  authorities  unite  at  present  with  our  own  and  the 
British  in  acknowledging  only  A.  Napellus.  There  has  been  much  difference  of 
opinion  as  to  the  plant  originally  employed  by  Storck.  Formerly  thought  to  be 
A.  Napellus,  it  was  afterwards  generally  believed  to  be  A.  neomontanum of  MVill- 
denow,  and  by  De  Candolle  was  determined  to  be  a  variety  of  his  A.  panicula- 
tum,  designated  as  Storckianum.  But,  according  to  Geiger,  A.  neomontanum 
is  possessed  of  little  acrimony ;  and  Dr.  Christison  states  that  A.  paniculatum, 
raised  at  Edinburgh  from  seeds  sent  by  De  Candolle  himself,  was  quite  destitute 
of  that  property.  Neitherofthese,therefore,  could  have  been  Storck's  plant,  which 
is  represented  as  extraordinarily  acrid.  It  is,  however,  of  little  consequence 
which  was  used  by  Storck ;  as  many  of  the  species  possess  similar  virtues,  and 
one  is  frequently  substituted  for  another  in  the  shops.  Those  are  probably  the 
best  which  are  most  acrid.  Among  these  certainly  is  A.  Lycoctonum.*  Dr. 
Christison  found  A.  Napellus,  A.  Sinense,  A.  Tauricum,  A.  uncinatum,  and  A. 
ferox  to  have  intense  acrimony ;  and  Geiger  states  that  he  has  found  none 
equal,  in  this  respect,  to  A.  Napellus.  This  species  is  said  to  yield  aconitia 
most  largely.  (Bepert.  de  Pharm.,  Nov.  1859.)  A.  uncinatum  and  A.  reclina- 
turn  (Gray)  are  our  only  indigenous  species.  Most  of  the  others  are  natives  of 
the  Alpine  regions  of  Europe  and  Siberia.  Those  used  in  medicine  appear  to  be 
indiscriminately  called  by  English  writers  wolfsbane  or  monkshood.  The  root  of 
A.  heterophyllum  is  said  to  be  used  as  an  antiperiodic  in  Upper  India  {Pharm. 
Journ.  and  Trans.,  xvi.  312),  and  that  of  ^.  Japonicum  as  a  local  anaesthetic 
in  China,  as  also  for  poisoning  arrows  {Ibid.,  Nov.  1861,  p.  263). 

Aconitum  Napellus.  Linn.,  Flor.  Suec,  ed.  1755,  p.  168.  —  A.  neubergense. 
De  Candolle,  Prodrom.  i.  62. — A  variabile  neubergense.  Hayne,  DariSlel.  und 
Beschreib.  &c.,  xii.  14.  This  is  a  perennial  herbaceous  plant,  with  a  spindle- 
shaped,  tapering  root,  seldom  exceeding  at  top  the  thickness  of  the  finger,  three 
or  four  inches  or  more  in  length,  brownish  externally,  whitish  and  fleshy  within, 
and  sending  forth  numerous  long,  thick,  fleshy  fibres.  When  the  plant  is  in  full 

*  M.IIubschmann  is  said  to  have  extracted  two  alkaloids  from  A.  Lycoctonum  ;  one 
in  the  form  of  a  white  powder,  insoluble  in  ether,  but  sohible  in  water  and  alcohol, 
which  he  names  acolytin;  the  other  crystallizable,  very  soluble  in  alcohol,  and  but 
slightly  so  in  ether  or  water,  and  named  by  him  lycoctonin.  {Am.  Journ.  of  Plmrm.^ 
July,  1866,  p.  376.) — Note  to  thirteenth  edition. 
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growth,  there  are  usually  two  roots  joined  together,  of  which  the  older  is  dark- 
brown  and  supports  the  stem,  while  the  younger  is  of  a  light  yellowish-brown, 
and  is  destined  to  furnish  the  stem  of  the  following  year,  the  old  root  decaying. 
The  stem  is  erect,  round,  smooth,  leafy,  usually  simple,  and  from  two  to  six  or 
even  eight  feet  high.  The  leaves  are  alternate,  petiolate,  divided  almost  to  the 
base,  from  two  to  four  inches  in  diameter,  deep-green  upon  their  upper  surface, 
light-green  beneath,  somewhat  rigid,  and  more  or  less  smooth  and  shining  on 
both  sides.  Those  on  the  lower  part  of  the  stem  have  long  footstalks  and  five 
or  seven  divisions;  the  upper,  short  footstalks  and  three  or  five  divisions.  The 
divisions  are  wedge-form,  with  two  or  three  lobes,  which  extend  nearly  or  quite 
to  the  middle.  The  lobes  are  cleft  or  toothed,  and  the  laciniae  or  teeth  are  linear 
or  linear-lanceolate  and  pointed.  The  flowers  are  of  a  dark  violet-blue  colour, 
large  and  beautiful,  and  are  borne  at  the  summit  of  the  stem  upon  a  thick,  simple, 
straight,  erect,  spike-like  raceme,  beneath  which,  in  the  cultivated  plant,  several 
smaller  racemes  arise  from  the  axils  of  the  upper  leaves.  Though  without  calyx, 
they  have  two  small  calycinal  stipules,  situated  on  the  peduncle  within  a  lew 
lines  of  the  flower.  The  petals  are  five,  the  upper  helmet-shaped  and  beaked, 
nearly  hemispherical,  open  or  closed,  the  two  lateral  roundish  and  internally 
hairy,  the  two  lower  oblong-oval.  They  enclose  two  pediceled  nectaries,  of 
which  the  spur  is  capitate,  and  the  lip  bifid  and  revolute.  The  fruit  consists  of 
three,  four,  or  five  pod-like  capsules. 

The  plant  is  abundant  in  the  mountain  forests  of  France,  Switzerland,  and 
Germany.  It  is  also  cultivated  in  the  gardens  of  Europe,  and  has  been  intro- 
duced into  this  country  as  an  ornamental  flower.  All  parts  of  it  are  acrid  and 
poisonous.  The  leaves  and  root  are  used.  The  leaves  should  be  collected  when 
the  flowers  begin  to  appear,  or  shortly  before.  After  the  fruit  has  formed,  they 
are  less  efficacious.  The  root  is  much  more  active  than  the  leaves;  and  an  ex- 
tract from  the  latter  is  said  to  have  only  one-twentieth  of  the  strength  of  one 
made  from  the  former.  It  should  be  gathered  in  autumn  or  winter  after  the 
leaves  have  fallen,  and  is  not  perfect  until  the  second  year.  It  has  been  mis- 
takenly substituted  for  horseradish  root,  as  a  condiment,  with  fatal  effect;  but 
the  possibility  of  such  an  event  has  only  to  be  known  to  be  avoided.  The  seeds 
also  are  acrid.  The  wild  plant  is  said  to  be  more  active  than  the  cultivated. 
{Schrqf.)  Prof  Wra.  Procter  has  found  the  roots  of  the  plant  cultivated  in 
this  country  richer  in  the  active  alkaline  principle  than  the  imported  roots; 
having  obtained  as  much  as  0-85  per  cent. -from  the  former.  {Proceed,  of  the 
Am.  Pharm.  Association,  A.D.  1860.) 

Properties.  The  fresh  leaves  have  a  faint  narcotic  odour,  most  sensible  when 
they  are  rubbed.  Their  -taste  is  at  first  bitterish  and  herbaceous,  afterwards 
burning  and  acrid,  with  a  feeling  of  numbness  and  tingling  on  the  inside  of  the 
lips,  tongue,  and  fauces,  which  is  very  durable,  lasting  sometimes  many  hours. 
When  long  chewed,  they  inflame  the  tongue.  The  dried  leaves  have  a  similar 
taste,  but  the  acrid  impression  commences  later.  Their  sensible  properties  and 
medicinal  activity  are  impaired  by  long  keeping.  They  should  be  of  a  green 
colour,  and  free  from  mustiness.  The  root  has  a  feeble,  earthy  smell.  Though 
sweetish  at  first,  it  has  afterwards  the  same  effect  as  the  leaves  upon  the  mouth 
and  fauces.  It  shrinks  much  in  drying,  and  becomes  darker,  but  does  not  lose 
its  acrimony.  Those  parcels,  whether  of  leaves  or  roots,  should  always  be  re- 
jected. Which  are  destitute  of  this  property.  The  analysis  of  aconite,  though 
attempted  by  several  chemists,  has  not  been  satisfactorily  accomplished.  Bu- 
cholz  obtained  from  the  fresh  herb  of  A.  neomontanum,  resin,  wax,  gum,  albu- 
men, extractive,  lignin,  malate  and  citrate  of  lime  and  other  saline  matters, 
besides  83-33  per  cent,  of  water.  During  the  bruising  of  the  herb,  he  experi- 
enced headache,  vertigo,  &c.,  though  water  distilled  from  it  produced  no  poi- 
sonous effect.  It  has  been  rendered  probable  by  Geiger  and  Hesse,  that  there 
are  two  active  principles  in  aconite ;  one  easily  destructible,  upon  which  the 
acrimony  depends,  the  other  less  acrid,  alkaline,  and  capable  of  exerting  a 
powerful  narcotic  influence.  For  the  latter  the  name  of  aconitin  or  aconitia  has 
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been  proposed.  Mr.  ThoB,  B.  Groves  was  unable  to  obtain  any  peculiar  acrid 
priucipio  from  either  the  leaves  or  root  by  diatiliation  with  water;  and  though, 
when  lime  was  added,  an  alkaline  distillate  was  obtained,  he  found  this  to  owe  its 
alkalinity  to  ammonia.  Mr.  Groves,  tht-refore,  concluded  that  aconite  contains 
no  peculiar  volatile  acrid  substance,  and  is  disposed  to  ascribe  any  loss  of  acri- 
mony which  may  take  place  on  drying  to  the  easy  destructibility  of  aconitia; 
and  that  any  greater  acrimony  that  the  root  may  possess  over  aconitia  is 
ascribable  to  an  acrid  resin  with  which  the  root  may  be  said  to  abound.  (Pharm. 
Journ.  and  Trans.,  Sept.  1866,  p.  118.)  Hesse  obtained  aconitia  from  the  dried 
leaves  by  a  process  similar  to  that  employed  in  procuring  atropia.  (See  Atro- 
pia,  Part  II.)  The  U.  S.  and  Br.  Pharmacopoeias  give  a  process  for  its  prepa- 
ration. (See  Aconitia,  Part  11.)  Ilubschmann  has  found  in  impure  commercial 
aconitia  a  small  proportion  of  another  alkaloid  which  he  names  napcliina.* 
Messrs.  T.  and  H.  Smith,  of  Edinburgh,  have  announced  the  discovery  of  a 
new  alkaloid  in  the  root,  which  they  propose  to  name  aconella,  and  which  bears 
so  close  a  resemblance  to  narcotina  as  to  suggest  the  identity  of  the  two.f  Pes- 
chier  discovered  a  peculiar  acid  in  aconite,  which  he  called  aconitic  acid.  The 
root  contains  also  mannite  and  a  fatty  matter  soluble  in  alcohol. 

Medical  Properties  and  Uses.  Aconite  was  well  known  to  the  ancients  as  a 
powerful  poison,  but  was  first  employed  as  a  medicine  by  Baron  Storck,  of  Vi- 
enna, whose  experiments  with  it  were  published  in  the  year  1762.  In  moderate 
doses,  it  has  been  said  to  excite  the  circulation,  and  to  increase  the  perspiratory 

*  Napellina.  To  obtain  this  principle,  Hubschmann  treats  the  impure  aconitia  with  the 
least  quantity  of  ether  necessary  to  dissolve  the  pure  alkaloid,  dissolves  the  residue  in 
alcohol,  filters  the  solution,  adds  acetate  of  lead  so  long  as  it- produces  a  precipitate,  again 
filters,  and,  having  separated  the  lead  by  sulphuretted  hydrogen  and  subsequent  filtration, 
evaporates  the  alcohol,  adds  an  excess  of  carbonate  of  potassa,  evaporates  to  dryness, 
treats  the  residue  with  alcohol,  passes  the  solution  through  animal  charcoal,  and  again 
evaporates  to  dryness.  The  resulting  napellina  is  in  the  form  of  a  white  powder,  of  a 
bitter  and  afterwards  burning  taste,  of  decided  alkaline  properties,  but  slightlj'  soluble 
in  ether,  and  not,  like  aconitia,  precipitated  from  its  aqueous  solution  by  ammonia.  It 
contains  nitrogen.   (See  Am.  Journ.  of  Pha-rm.,  xxx.  399.) — Note  to  the  twelfth  edition. 

f  Aconella.  The  Messrs.  Smith  obtained  this  alkaloid  in  the  following  manner.  The 
juice  of  the  fresh  root  is  evaporated  to  a  soft  extract,  which  is  exhausted  by  ofBcinal 
alcohol.  The  alcoholic  liquid  is  treated  with  lime  in  the  proportion  of  15  per  cent,  of 
the  root  employed.  To  the  liquid,  previously  filtered,  sulphuric  acid  is  gradually  added 
till  a  precipitate  ceases  to  be  produced.  After  filtration,  the  alcohol  is  distilled  off,  and 
the  watery  residue,  after  separation  of  a  copious  dark-green  fatty  matter,  is  again  fil- 
tered. The  liquid  is  now  very  acid;  and  it  is  through  this  acidity  that  it  retains  the  aco- 
nella ;  so  that  all  that  is  required  to  separate  the  alkaloid  is  to  neutralize  the  acid.  For 
this  purpo.se  carbonate  of  soda  is  added,  at  fir^t  freely  while  there  is  brisk  efi"ervescence, 
but  at  last  gradually,  with  constant  stirring,  till  the  liquid  is  nearly,  but  not  quite  neu- 
tralized, when  it  is  to  be  set  aside  for  a  time.  The  aconitia,  which  has  hitherto  accom- 
panied the  aconella,  remains  in  the  solution  provided  it  be  not  alkaline,  while  the  latter 
alkaloid  is  deposited  partiallj'  crystallized.  After  a  day  or  two,  it  is  to  be  removed,  and 
may  be  purified  by  repeated  solution  in  hot  alcohol,  with  the  addition  of  animal  char- 
coal.   It  is  deposited  from  the  alcoholic  solution  on  cooling. 

Aconella  is  thus  obtained  in  snow-white  tufts  of  acicular  crystals,  which  are  without 
.taste,  though  bitter  in  solution,  nearly  insoluble  in  pure  water,  but  very  soluble  in  water 
acidulated  by  any  acid,  soluble  in  300  parts  of  cold  and  11 -4  parts  of  boiling  alcohol  of 
0'840,  moderately  soluble  in  ether,  much  more  so  in  acetic  ether,  and  remarkably  so  in 
chloroform.  It  is  distinguished  by  an  extraordinary  facility  of  crystallization.  It  forms 
salts  with  the  acids,  of  which  only  the  muriate  is  crystallizable.  It  is  precipitated  from 
its  acidulated  solution  by  tincture  of  iodine.  Tannic  acid  precipitates  its  oxalate  but  not 
its  muriate.  Its  solution  in  acids,  even  in  contact  with  an  excess  of  the  base,  reddens 
litmus,  though  the  alkaloid  itself  restores  the  blue  of  litmus  paper  feebly  reddened  by 
acids.  It  is  not  poisonous;  the  Messrs.  Smith  gave  15  grains  to  a  cat  without  apparent 
inconvenience.  In  all  these  points  it  resembles  narcotina,  and  its  combining  number 
was  found  virtually  to  be  the  same.  Hence  the  Messrs.  Smith,  as  stated  in  the  text,  are 
disposed  to  consider  it  identical  with  that  alkaloid. 

An  important  practical  consideration  is  that  aconella  probably  often  constitutes  an 
unintentional  impurity  of  aconitia,  being  precipitated  along  with  it  in  its  preparation. 
Hence  in  some  degree  may  be  accounted  for  the  frequent  relative  weakness  of  the  aconitia 
of  the  shops.  [Pharm.  Journ.  and  Trans.,  Jan.  18G4,  p.  317.) — Note  to  the  twelfth  editio?i. 
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and  urinary  discharges ;  but  these  effects  are  doubtful,  and  certainly  not  constant 
Schroff,  however,  states  that  it  generally  increases  the  secretion  of  urine.  Ac- 
cording to  Dr.  Fleming,  it  is  a  powerful  sedative  to  the  nervous  system,  reducing 
also  the  force  of  the  circulation.  In  moderate  doses,  it  produces  warmth  in  the 
stomach  and  sometimes  nausea,  general  warmth  of  the  body,  numbness  and  tin- 
gling in  the  lips  and  fingers,  muscular  weakness,  diminished  force  and  frequency 
of  the  pulse,  and  diminished  frequency  of  respiration.  From  larger  doses  all 
these  effects  are  experienced  in  an  increased  degree.  The  stomach  is  more  nau- 
seated ;  the  numbness  and  tingling  extend  over  the  body;  headache,  vertigo,  and 
dimness  of  vision  occur;  the  patient  complains  occasionally  of  severe  neuralgic 
pains ;  the  pulse,  respiration,  and  muscular  strength  are  greatly  reduced ;  and  a 
state  of  general  prostration  may  be  induced,  from  which  the  patient  may  not 
quite  recover  in  less  than  two  or  three  days.  The  effects  of  remedial  doses 
begin  to  be  felt  in  twenty  or  thirty  minutes,  are  at  their  height  in  an  hour  or 
two,  and  continue  with  little  abatement  from  three  to  five  hours. 

In  poisonous  doses,  besides  the  characteristic  tingling  in  the  mouth  and  else- 
where, aconite  occasions  burning  heat  of  the  oesophagus  and  stomach,  thirst,  vio- 
lent nausea,  vomiting,  purging,  severe  gastric  and  intestinal  spasms,  headache, 
dimness  of  vision  with  contracted  or  expanded  pupils,  numbness  or  paralysis 
of  the  limbs,  diminished  sensibility  in  general,  stiffness  or  spasm  of  the  mus- 
cles, great  prostration,  pallid  countenance,  cold  extremities,  an  extremely  feeble 
pulse,  and  death  in  a  few  hours,  sometimes  preceded  by  delirium,  stupor,  or  con- 
vulsions. All  these  effects  are  not  experienced  in  every  case ;  but  there  is  no  one 
of  them  which  has  not  been  recorded  as  having  occurred  in  one  or  more  instances. 
Dissection  reveals  inflammation  of  the  stomach  and  bowels,  and  engorgement  of 
the  brain  and  lungs.  Pereira  states  that,  when  dogs  are  opened  immediately 
after  death  from  aconite,  no  pulsations  of  the  heart  are  visible.  Life  may  usu- 
ally be  saved  by  a  timely  and  thorough  evacuation  of  the  stomach,  and  the  use 
of  stimulant  remedies  internally  and  externally ;  and  it  is  wonderful  how  rapidly 
the  patient  passes  from  a  state  of  imminent  danger  to  perfect  health.  Experi- 
ments upon  inferior  animals  appear  to  have  demonstrated  a  physiological  an- 
tagonism between  aconite  and  nux  vomica,  or  of  their  two  alkaloids  respect- 
ively, of  which  advantage  may  be  taken  in  treating  the  poisonous  effects  of 
these  substances.  In  a  case  of  extreme  poisoning  from  tincture  of  aconite  in  a 
child,  the  tincture  of  nux  vomica  was  administered  with  the  apparent  effect  of 
saving  life.  (Hanson,  Boston  Med.  and  Surg.  Journ.,  Sept.  26,  1861.)  But  re- 
liance should  not  be  placed  on  this  antidote  to  the  exclusion  of  emetic  and 
stimulant  measures.  Applied  to  the  skin,  aconite  occasions  heat  and  prickling 
or  tingling,  followed  by  numbness,  and,  if  in  contact  with  a  wound,  produces 
its  peculiar  constitutional  effects.  Applied  to  the  eye,  it  causes  contraction  of 
the  pupil.  In  relation  to  its  mode  of  action,  it  appears  to  be  locally  irritant, 
and,  at  the  same  time,  entering  the  system,  to  operate  powerfully  on  the  brain, 
spinal  marrow,  and  nerves,  directly  diminishing  their  power,  and  thus  pro- 
ducing, to  a  greater  or  less  extent,  paralysis  both  of  sensation  and  motion.  The 
heart  also  feels  this  paralyzing  influence,  and  hence  proceeds  the  great  depres- 
sion of  the  pulse  under  the  full  action  of  the  medicine. 

Aconite  has  been  employed  in  rheumatism,  neuralgia,  gout,  anginose  and 
catarrhal  affections,  scrofula,  phthisis,  metastatic  abscess  and  other  cases  of 
purulent  infection,  secondary  syphiHs,  carcinoma,  certain  cutaneous  diseases, 
hooping-cough,  amaurosis,  deafness,  paralysis,  epilepsy,  intermittent  fever, 
dropsies,  and  hypertrophy  of  the  heart.  It  has  long  enjoyed,  in  Germany,  a 
high  reputation  as  a  remedy  in  rheumatism;  and  has  recently  come  into  great 
vogue  elsewhere  in  the  treatment  of  that  disease,  especially  in  its  chronic  and 
neuralgic  forms.  By  some  practitioners  it  is  considered  as  one  of  the  most 
effectual  remedies  in  neuralgia,  in  which  it  is  used  both  internally  and  as  a 
local  application.  Dr.  Fleming  considers  it  highly  useful  as  an  antiphlogistic 
remedy,  and  especially  applicable  to  cases  of  active  cerebral  congestion  or  in- 
flammation; while  it  is  contraindicated  in  the  headache  of  anaemia,  and  in  all 
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cases  attended  with  a  torpid  or  paralytic  condition  of  the  muscular  system, 
Cazenave  has  found  it  very  useful  in  cutaneous  eruptions  with  extreme  sensi- 
bility of  the  sliin;  and  it  is  said  sometimes  to  check  excessive  sweatinp:.  It 
may  be  administorod  in  powder,  extract,  or  tincture.  The  dose  of  the  powdered 
leaves  is  one  or  two  grains,  of  the  extract  from  half  a  grain  to  a  grain,  of  the 
tincture  of  the  leaves  twenty  or  thirty  drops,  to  be  repeated  twice  or  three 
times  a  day,  and  gradually  increased  till  the  eflects  of  the  medicine  are  experi- 
enced. The  preparation  now  most  employed  is  probably  the  strong  tincture  of 
the  root,  Tinctura  Aconiti  liadicis,  U.  S.  Of  this,  from  live  to  ten  drops  may  be 
given  three  times  a  day,  and  gradually  increased  till  its  effects  become  obvious. 
It  is  very  important  to  distinguish  between  the  tincture  of  the  leaves  and  the 
strong  tincture  of  the  root  just  referred  to.*  Few  patients  will  bear  at  first  more 
than  ten  minims  of  the  latter.  Aconite  may  be  used  externally  in  the  form  of 
the  saturated  tincture  of  the  root,  of  extract  mixed  with  lard,  of  a  plaster  or 
liniment,  or  of  aconitia.  The  tincture  may  be  applied  by  means  of  a  soft  piece 
of  sponge,  fastened  to  the  end  of  a  stick. 

Off.  Frep.  of  the  Leaves.  Extractum  Aconiti,  Br.;  Extractum  Aconiti  Alco- 
holicura,  U.S.;  Tinctura  Aconiti  Folii,  U.S. 

Off.  Prep,  of  the  Root.  Aconitia;  Linimentum  Aconiti,  Br.;  Tinctura  Aco- 
niti, ^r.;  Tinctura  Aconiti  Radicis,  U.S.  W. 

ADEPS.  U.S. 
Lard. 

The  prepared  fat  of  Sus  Scrofa.  Lard  should  be  free  from  saline  matter.  Be- 
low the  temperature  of  90°,  it  has  the  consistence  of  a  soft  solid.  U.S. 

Off  Syn.  ADEPS  PR^PARATUS.    The  purified  fat  of  the  hog,  Sus 

scrofa.  Br. 

Axungia  Lat;  Axonge,  Graisse,  Saindoux,  Fr.;  Schweineschmalz,  Oerm.;  Grasso  di 
porco,  Lardo,  Ital.;  Manteca  de  puerco,  Lardo,  Span. 

Lard  is  the  prepared  fat  of  the  hog.  The  13r.  Pharmacopoeia  gives  a  process 
for  its  preparation  ;  but  in  this  country  it  is  purchased  by  the  druggists  already 
prepared.  The  adipose  matter  of  the  omentum  and  mesentery,  and  that  around 
the  kidneys,  are  usually  employed;  though  the  subcutaneous  fat  is  said  to  afford 
lard  of  a  firmer  consistence.  In  the  crude  state  it  contains  membranes  and  ves- 
sels, and  is  more  or  less  contaminated  with  blood,  from  all  which  it  must  be 
freed  before  it  can  be  fit  for  use.  For  this  purpose,  the  fat,  having  been  deprived 
as  far  as  possible  by  the  hand  of  membranous  matter,  is  cut  into  pieces,  washed 
with  water  till  the  liquor  ceases  to  be  coloured,  and  then  melted,  usually  with 
a  small  portion  of  water,  in  a  copper  or  iron  vessel,  over  a  slow  fire.f  The  heat 
is  continued  till  all  the  moisture  is  evaporated,  which  may  be  known  by  the 
transparency  of  the  melted  fat,  and  the  absence  of  crepitation  when  a  small  por- 
tion of  it  is  thrown  into  the  fire.  Care  should  be  taken  that  the  heat  is  not  too 
great;  as  otherwise  the  lard  might  bo  partially  decomposed,  acquire  a  yellow 
colour,  and  become  acrid.  This  may  be  guarded  against  by  using  a  water-bath 
in  melting  the  lard.  The  process  is  completed  by  straining  the  liquid  through 
linen,  and  pouring  it  into  suitable  vessels,  in  which  it  concretes  upon  cooling. 

*  Physicians  should  be  very  careful,  when  prescribing,  to  designate  by  name  which  of 
these  tinctures  they  intend,  whether  that  of  the  root,  or  that  of  the  leaves;  as  serious 
mistakes  may  otherwise  occur  ;  and  apothecaries  should  be  scrupulous  in  putting  up  the 
prepartion  of  the  U.  S.  Pharmacopoeia  when  the  tincture  of  the  root  is  prescribed,  and 
not  that  of  Dr.  Fleming,  which  is  stronger  than  the  officinal.  {Note  to  the  tenth  edition.) 

f  Prof.  Procter  recommends  the  following  method  of  operating.  After  careful  removal 
of  the  membranes  and  adhering  flesh,  the  crude  lard  is  to  be  cut  into  small  pieces,  mal- 
axated with  successive  portions  of  cold  water  until  this  remains  clear,  and  then  heated 
moderately,  in  a  tinned  vessel,  until  the  melted  fat  becomes  perfectly  clear  and  anhy- 
drous. Lastly,  it  is  to  be  strained  into  earthen  pots,  being  occasionally  stirred  as  it  cools ; 
and  the  pots  should  be  securely  covered  with  waxed  or  varnished  paper,  and  kept  in  a 
cool,  dry  cellar.  [Am.  Journ.  of  Pharm.,  xxxv.  114.) — Note  to  tfteiroelfth  edition. 
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Lard  may  be  rendered  quite  inodorous  by  melting  it,  when  fresh,  by  means  of 
a  salt-water  bath,  adding  a  little  alum  or  common  salt,  continuing  the  heat  till 
a  scum  rises,  which  is  to  be  skimmed  off,  and,  after  the  lard  has  concreted, 
separating  the  saline  matter  by  washing  it  thoroughly  with  water.  For  a  par- 
ticular account  of  the  process,  see  the  Am.  Journ.  of  Pharm.  (xxviii.  176). 

The  following  is  the  process  of  the  British  Pharmacopoeia  for  preparing  lard. 
"  Take  of  the  internal  fat  of  the  abdomen  of  the  hog,  perfectly  fresh,  fourteen 
pounds.  Remove  as  much  of  the  membranes  as  possible,  cut  the  fat  into  small 
pieces,  put  it  into  a  suitable  vessel  with  about  four  gallons  of  cold  water,  and, 
while  a  current  of  water  is  running  through  the  vessel,  break  up  the  masses  of 
fat  with  the  hands,  exposing  every  part  to  the  water,  so  that  whatever  is  sol- 
uble may  thus  be  dissolved  and  carried  away.  Afterwards  collect  the  washed 
fat  on  a  sieve  or  in  a  cloth,  drain  away  as  much  as  iiossible  of  the  water, 
liquify  the  fat  at  a  heat  not  exceeding  212°,  and  strain  through  flannel,  press- 
ing the  residue  while  hot ;  then  put  it  into  a  pan  heated  by  steam,  and  keep  it 
at  a  temperature  a  little  but  not  much  above  212°,  stirring  it  continually,  until  it 
becomes  clear  and  entirely  free  from  water ;  finally  strain  it  through  flannel."  Br. 

Lard,  as  offered  for  sale,  often  contains  common  salt,  which  renders  it  unfit 
for  pharmaceutic  purposes.  This  maybe  detected,  when  the  quantity  is  insuSi- 
cient  to  be  sensible  to  the  taste,  by  means  of  nitrate  of  silver,  which  will  pro- 
duce a  precipitate  of  chloride  of  silver  with  water  in  which  the  salted  lard  has 
been  boiled,  after  cooling  and  filtration.  To  free  it  from  this  impurity,  it  may 
be  melted  with  twice  its  weight  of  boiling  water,  the  mixture  well  agitated  and 
set  aside  to  cool,  and  the  fat  then  separated.  American  lard  is  said  to  be  adul- 
terated, in  England,  with  water,  starch,  and  a  small  proportion  of  alum  and 
quicklime,  which  render  it  whiter,  but  unfit  for  medical  use.  The  Br.  Pharma- 
copoeia provides  against  the  admixture  of  starch  by  directing  that  distilfed 
water,  in  which  it  has  been  boiled,  should  not  be  rendered  blue  by  the  addition 
of  solution  of  iodine.  Considerable  quantities  of  lard  have  been  imported  into 
France  from  the  United  States,  adulterated  with  25  per  cent,  of  a  jelly-like 
substance  supposed  to  be  extracted  from  Irish  moss.  This  was  separated  by 
treating  the  lard  with  boiling  water.   (Journ.  de  Pharm.,  1855,  p.  455.) 

Properties.  Lard  is  white,  inodorous,  with  little  taste,  of  a  soft  consistence 
at  ordinary  temperatures,  fusible  at  about  100°  F.,  insoluble  in  water,  partially 
soluble  in  alcohol,  entirely  so  in  ether  and  the  volatile  oils,  dissolved  and  de- 
composed by  the  stronger  acids,  and  converted  into  soap  by  reaction  with  the 
alkalies.  When  melted,  it  readily  unites  with  wax  and  resins.  According  to 
Braconnot,  it  contains,  in  100  parts,  62  of  ole in  or  the  liquid  principle  of  oils, 
and  38  of  stearin  or  the  concrete  principle.  But  M.  Le  Canu  ascertained  that 
the  stearin  of  Braconnot  consists  of  two  distinct  substances,  differing  in  fusi- 
bility and  solubility.  For  the  least  fusible  of  these  he  retained  the  name  of 
stearin,  and  to  the  other  applied  that  of  margarin,  from  its  resemblance  to  the 
principle  of  the  same  name  in  vegetable  oils.  Most  fats  and  oils  of  animal  ori- 
gin are  composed  of  these  ingredients,  upon  the  relative  proportion  of  which 
their  consistence  respectively  depends.  The  liquid  and  concrete  principles  may 
be  obtained  separate  by  the  action  of  boiling  alcohol,  which  deposits  the  latter 
on  cooling,  and  yields  the  former  upon  evaporation.  Another  method  is  to  com- 
press fat,  or  oil  congealed  by  cold,  between  the  folds  of  bibulous  paper.  The 
olein  is  absorbed  by  the  paper,  and  may  be  separated  by  compression  under 
water;  the  stearin  and  margarin  remain. 

Olein,  stearin,  and  margarin  are  now  generally  considered  as  compounds  re- 
spectively of  oleic,  stearic,  and  margaric  acids  with  glycerin.  For  an  account  of 
these  principles,  see  Olea  Fixa.  Yery  good  candles  are  made  out  of  the  concrete 
constituents  of  lard ;  and  the  hquid  principle  or  olein  is  extensively  employed 
for  burning  in  lamps,  and  other  purposes  in  the  arts.  Vast  quantities  of  it  are 
prepared  in  Cincinnati,  Ohio,  and  much  is  exported.  In  France  it  is  said  to 
be  largely  used  for  adulterating  olive  oil. 

Exposed  to  the  air,  lard  absorbs  oxygen  and  becomes  rancid.     It  should, 
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therefore,  be  kept  in  well-closed  vessels,  or  procured  fresh  when  wanted  for  use. 
In  the  rancid  state,  it  irritates  the  skin,  and  sometimes  exercises  an  injurious 
reaction  on  substances  mixed  with  it.  Thus,  the  ointment  of  iodide  of  patassium, 
which  is  white  when  prepared  with  fresh  lard,  is  said  to  be  more  or  less  yellow 
when  the  lard  employed  is  rancid.  Rancidity  in  lard  and  other  fats  is  prevented 
by  digesting  them  with  benzoin,  or  poplar  buds.  (See  Unguenta.) 

Medical  Properties  and  Uses.  Lard  is  emollient,  and  is  occasionally  em- 
ployed by  itself  in  frictions,  or  in  connection  with  poultices  to  preserve  their 
soft  consistence;  but  its  chief  use  is  in  pharmacy  as  an  ingredient  of  ointments 
and  cerates.  It  is  frequently  added  to  laxative  enemata. 

O/f.  Prep.  Adeps  Benzoatus,  lir.;  Ceratum  Adipis,  U.S.;  Unguentum  Adi- 
}>\s,  U.S.;  Unguentum  Simplex,  Br.  W. 

ALCOHOL.  U.S. 

Alcoliol. 

Spirit  of  the  specific  gravity  0"835.  U.S. 

Off.  Syn.  SPIRITUS  RECTI FICATUS.  Bectified  Spirit.  Alcohol,  C,H,0„ 
with  16  per  cent,  of  water,  of  the  sp.  gr.  0-838.  Br. 

Rectified  spirit,  Spirit  of  wino ;  Alcohol,  E.sprit  de  vin,  Fr.;  Rectiflcirter  Weingeist, 
Oerm.;  Alcoole,  Acquavito  rectificata,  Ital.;  Alcohol,  Espiritu  rectiticado  de  vino,  Span. 

ALCOHOL  DILUTUM.  U.  S. 

Diluted  Alcoliol. 

Alcohol  mixed  with  an  equal  measure  of  Distilled  Water.  The  specific  gravity 
is  0-941.  U.S. 

Off.  Syn.  SPIRITUS  TENUIOR.  Proof  Spirit.  Made  by  mixing  five  pints 
of  Rectified  Spirit  with  three  pints  of  Distilled  Water.  Sp.  gr.  0-920.  Br. 

ALCOHOL  FORTIUS.  U.S. 
Stronger  Alcohol. 

Spirit  of  the  specific  gravity  0817.  U.S. 

From  the  titles  and  definitions  above  given,  which  include  all  the  forms  of 
alcohol  recognised  by  the  U.  S.  and  Br.  Pharmacopoeias,  it  will  be  perceived 
that  there  are  three  officinal  strengths  of  Alcohol,  those  being  considered  the 
same  which  approach  nearly  in  specific  gravity,  and  are  employed  for  similar 
purposes.  Of  these,  two  are  common  to  both  Pharmacopoeias ;  Alcohol,  U.  S. 
(sp.  gr.  0-835),  corresponding  with  Spiritus  Rectificatus,  Br.  (sp.  gr.  0838), 
and  Diluted  Alcohol,  U.S.  (sp.  gr.  0941),  corresponding  with  Spiritus  Tenuior 
or  Proof  Spirit,  Br.  (sp.  gr.  0-920).  The  third,  Alcohol  Fortius  or  Stronger  Al- 
cohol (sp.  gr.  0'817),  is  peculiar  to  our  own  officinal  standard.  As  they  are  all 
placed  in  the  Materia  Medica  Catalogue  of  the  U.  S.  Pharmacopoeia,  they  will 
all  be  considered  here. 

Alcohol,  in  the  chemical  sense,  is  a  peculiar  liquid,  generated  for  the  most 
part  in  vegetable  juices  and  infusions  by  a  fermentation,  called  the  vinous  or 
alcoholic.  The  liquids  which  have  undergone  it  are  called  vinous  liquors,  and 
are  of  various  kinds.  Thus,  the  fermented  juice  of  the  grape  is  called  wine;  of 
the  apple,  cider;  and  the  fermented  infusion  of  malt,  beer. 

With  regard  to  the  nature  of  the  liquids  susceptible  of  the  vinous  fermenta- 
tion, however  various  they  may  be  in  other  respects,  one  general  character  pre- 
vails; that,  namely,  of  containing  sugar  in  some  form  or  other.  It  is  found, 
further,  that,  after  they  have  undergone  the  vinous  fermentation,  the  sugar  they 
contained  has  either  wholly  or  in  part  disappeared;  and  it  was  long  believed 
that  the  only  new  products  are  alcohol  which  remains  in  the  liquid,  and  carbonic 
acid  which  escapes  during  the  process;  and  that  these,  when  taken  together, 
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are  equal  in  weight  to  the  sugar  lost.  It  was  hence  inferred  that  sugar  is  the 
subject-matter  of  the  changes  that  occur  during  the  vinous  fermentation,  and 
that  it  is  resolved  into  alcohol  and  carbonic  acid.  More  recently,  however,  it 
has  been  shown  by  M.  Pasteur  that,  along  with  alcohol  and  carbonic  acid,  gly- 
cerin and  succinic  acid  are  also  generated,  and  that  the  process  is  not  so  simple 
as  at  one  time  supposed. 

Sugar  will  not  undergo  the  vinous  fermentation  by  itself;  but  requires  to  be 
dissolv^ed  in  water,  subjected  to  the  intluence  of  a  ferment,  and  kept  at  a  certain 
temperature.  Accordingly,  sugar,  water,  the  presence  of  a  ferment,  and  the  main- 
tenance of  an  adequate  temperature  may  be  deemed  the  prerequisites  of  the 
vinous  fermentation.  The  water  acts  by  giving  fluidity,  and  the  ferment  and  tem- 
perature by  commencing  and  maintaining  the  chemical  changes.  The  precise 
manner  in  which  the  ferment  operates  in  causing  the  reaction  has  not  been  posi- 
tively determined ;  but  the  fermentative  change  seems  to  be  intimately  connected 
with  the  multiplication  of  a  microscopic  vegetable,  in  the  form  of  diaphanous 
globules,  contained  in  the  ferment,  and  called  ferula  cerevisise.  Pasteur  has 
rendered  it  highly  probable  that  the  yeast  plant  lives  and  grows  at  the  expense 
of  the  sugar,  which  is  converted  partly  into  the  tissue  of  the  plant,  partly  into 
alcohol  and  those  other  products  which  have  been  proved  to  result  from  vinous 
fermentation.  The  proper  temperature  for  conducting  the  vinous  fermentation 
ranges  from  60°  to  90^. 

Certain  vegetable  infusions,  as  those  of  potatoes  and  rice,  though  consisting 
almost  entirely  of  starch,  are,  nevertheless,  capable  of  undergoing  the  vinous 
fermentation,  and  form  seeming  exceptions  to  the  rule,  that  sugar  is  the  only 
substance  susceptible  of  this  fermentation.  The  apparent  exception  is  explained 
by  the  circumstance,  that  starch  is  susceptible  of  a  spontaneous  change  which 
converts  it  into  sugar.  How  this  change  takes  place  is  not  well  known,  but" it 
is  designated  by  some  anthoT8  q,s,  the  saccharine  fermentatioii.  Thus,  Kirchoff 
proved  that,  if  a  mixture  of  gluten  from  flour,  and  starch  from  potatoes  be  put 
into  hot  water,  the  starch  will  be  converted  into  sugar.  When,  therefore,  starch 
is  apparently  converted  into  alcohol  by  fermentation,  it  is  supposed  that  it 
passes  through  the  intermediate  state  of  sugar.  According  to  Berthelot,  man- 
nite,  glycerin,  and  similar  substances  may  be  made  to  ferment  by  contact,  for 
several  week.s,  with  cha,lk  and  cheese  at  104°;  and  the  change  takes  place  with- 
out the  production  of  sugar,  provided  chalk  is  present.  M.  Arnoult  has  suc- 
ceeded in  obtaining  alcohol  by  fermenting  sugar  (glucose),  formed  by  the  action 
of  sulphuric  acid  on  poplar  wood  sawdust,  which  yielded  from  70  to  80  per 
cent,  of  this  kind  of  sugar. 

Alcohol,  being  the  product  of  the  vinous  fermentation,  necessarily  exists  in 
all  vinous  liquors,  and  may  be  obtained  from  them  by  distillation.  Formerly  it 
was  supposed  that  these  liquors  did  not  contain  alcohol,  but  were  merely  capa- 
ble of  furnishing  it,  in  consequence  of  a  new  arrangement  of  their  ultimate  con- 
stituents, the  result  of  the  heat  applied.  Brande,  however,  disproved  this  idea, 
by  showing  that  alcohol  may  be  obtained  from  all  vinous  liquors  without  the 
application  of  heat,  and  therefore  must  pre-exist  in  them.  His  method  of  sepa- 
rating it  consists  in  precipitating  the  acid  and  colouring  matter  from  each 
vinous  liquor  by  subacetate  of  lead,  and  removing  the  water  by  carbonate  of 
potassa.  According  to  Gay-Lussac,  litharge,  in  fine  powder,  is  the  best  agent 
for  precipitating  the  colouring  matter. 

In  vinous  liquors,  the  alcohol  is  diluted  with  abundance  of  water,  and  asso- 
ciated with  colouring  matter,  volatile  oil,  extractive,  and  various  acids  and  salts. 
In  purifying  it,  we  take  advantage  of  its  volatility,  which  enables  us  to  separate 
it  by  distillation,  combined  with  some  of  the  principles  of  the  vinous  liquor  em- 
ployed, and  more  or  less  water.  The  distilled  product  of  vinous  liquors  forms  the 
different  ardent  spirits  of  co'inmerce.  When  obtained  from  wine,  it  is  called 
brandy;  from  fermented  molasses,  rum;  from  cider,  malted  barley,  or  rye, 
whisky;  from  malted  barley  and  rye-meal  with  hops,  and  rectified  from  juniper 
berries,  Holland  gin ;  from  malted  barley,  rye,  or  potatoes,  and  rectified  from 
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turpentine,  common  gin ;  and  from  fermented  rice,  arrack.  These  spirits  are  of 
different  strenf^thH,  that  is,  contain  different  proportions  of  alcohol,  and  have  va- 
rious i)eculiarities  by  which  they  are  distinguished  by  the  taste.  Their  strength 
is  accurately  judged  of  by  the  specific  gravity,  which  is  always  less  in  proportion 
as  their  concentration  is  greater.  \Vhen  they  have  the  sp.  gr.  0*920  (0  91984, 
I) rink' water),  they  are  designated  in  commerce  by  the  term  proof  spirit.  If 
lighter  than  this,  tliey  are  said  to  be  above  proof;  if  heavier,  below  proof;  and 
the  percentage  of  water,  or  of  spirit  of  0  825,  necessary  to  be  added  to  any  .sam- 
ple of  spirit  to  bring  it  to  the  standard  of  proof  spirit,  indicates  the  number  of 
degrees  the  given  sample  is  above  or  below  proof.  Thus,  if  100  volumes  of  a 
spirit  require  10  volumes  of  water  to  reduce  it  to  proof  spirit,  it  is  said  to  be  "10 
over  proof."  On  the  other  hand,  if  100  volumes  of  a  spirit  require  10  volumes  of 
spirit,  of  0825,  to  rai.se  it  to  proof,  it  is  said  to  be  "10  under  proof" 

Proof  spirit  is  still  very  far  from  being  pure ;  being  a  dilute  alcohol,  contain- 
ing about  half  its  weight  of  water,  together  with  a  poculiar  oil  and  other  foreign 
matters.  It  may  be  further  purified  and  strengthened  by  redistillation,  or  recti- 
fication as  it  is  called.  Whisky  is  the  spirit  usually  employed  for  this  purpose ; 
and  from  every  hundred  gallons,  between  fifty-seven  and  fifty-eight  may  be  ob- 
tained, of  the  average  strength  of  rectified  spirit  (sp.  gr.  0-835),  corresponding 
with  the  Alcohol  of  the  U.  S.  Pharmacopoeia,  and  very  nearly  with  the  Spiritus 
Rectificalus  of  the  British.  When  this  is  once  more  cautiou.sly  distilled,  it  will 
be  further  purified  from  water,  and  the  sp.  gr.  attained  will  be  about  0825, 
which  is  the  lightest  spirit  that  can  be  obtained  by  ordinary  distillation,  and  is 
the  pure  spirit  of  the  British  system  of  excise.  It  still,  however,  contains  11  per 
cent,  of  water.  In  the  mean  while,  the  spirit,  by  these  repeated  distillations, 
becomes  more  and  more  freed  from  the  contaminating  oil,  called  grain  oil  or 
fusel  oil.  (See  Alcohol  Amylicum.)  We  shall  first  consider  the  general  proper- 
ties of  alcohol,  and  afterwards  the  ditferent  officinal  forms. 

Properties.  Alcohol,  using  this  term  in  a  generic  sense,  is  a  colourless,  trans- 
parent, volatile  liquid,  of  a  penetrating,  agreeable  odour,  and  burning  taste. 
It  should  be  free  from  foreign  odour,  which,  when  present,  is  owing  to  fusel  oil. 
When  free  from  water,  it  is  called  anhydrous  or  absolute  alcohol.  It  is  inflam- 
mable, and  burns  without  smoke  or  residue,  forming  water  and  carbonic  acid. 
Its  flame  is  bluish  when  strong,  but  yellowish  when  weak.  It  combines  in  all 
proportions  with  water  and  ether;  and,  when  diluted  with  distilled  water,  pre- 
serves its  transparency.  Its  density  varies  with  the  proportion  of  water  it  con- 
tains. When  of  the  sp.  gr.  0-820,  its  boiling  point  is  at  176°.  Its  value  depends 
upon  the  quantity  of  absolute  alcohol  contained  in  it ;  and,  as  this  is  greater  in 
proportion  as  the  sp.  gr.  is  less,  it  is  found  convenient  to  take  the  density  of  a 
sample  in  estimating  its  strength.  This  is  done  by  instruments  called  hydro- 
meters, which,  when  allowed  to  float  in  the  spirit,  sink  deeper  into  it  in  pro- 
portion as  it  is  lighter.  Each  h3'drometer  strength  has  a  corresponding  specific 
gravity;  and,  by  referring  to  tables  constructed  for  the  purpose,  the  percentage 
of  absolute  alcohol  is  at  once  shown.  Dr.  W.  H.  Pile,  maker  of  hydrometers,  of 
this  city,  graduates  instruments  showing  specific  gravity  at  once,  which  are 
exceedingly  convenient. 

Alcohol  is  capable  of  dissolving  a  great  number  of  substances;  as,  for  ex- 
ample, sulphur  and  phosphorus  in  small  quantity,  iodine  and  ammonia  freely, 
and  potassa,  soda,  and  litliia  in  the  caustic  state,  but  not  as  carbonates.  Among 
organic  substances,  it  is  a  solvent  of  the  organic  vegetable  alkalies,  urea,  tan- 
nic acid,  sugar,  mannite,  camphor,  resins,  balsams,  volatile  oils,  &nd  soap.  It 
dissolves  the  fixed  oils  sparingly,  except  castor  oil,  which  is  abundantly  solu- 
ble. It  acts  on  most  acids,  forming  ethers  with  some,  and  effecting  the  solu- 
tion of  others.  All  deliquescent  salts  are  soluble  in  alcohol,  except  carbonate 
of  pota.ssa;  while  the  efflorescent  salts,  and  those  either  insoluble  or  sparingly 
soluble  iu  water  are  mostly  insoluble  in  it.  It  dissolves  muriate  of  ammonia, 
and  most  of  the  chlorides  that  are  readily  soluble  in  water;  also  some  nitrates, 
but  none  of  the  metallic  sulphates. 
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A  method  of  detecting  alcohol  in  small  proportions  has  been  proposed  by 
M.  Carstanjin.  The  liquid  supposed  to  contain  it,  having  been  mixed  with 
platinum  black  in  a  small  flask,  is  heated  to  124°  F.,  well  shaken,  and  filtered. 
To  the  filtrate  a  few  drops  of  solution  of  potassa  is  added,  and  the  liquor  evapo- 
rated to  dryness  on  a  water-bath.  The  residue  is  then  heated  with  a  little  ar- 
senious  acid ;  when,  if  alcohol  is  present,  a  garlic  odour  will  be  perceived,  owing 
to  the  production  of  cacodyl.  According  to  M.  Nickles,  however,  propylic 
alcohol  would  produce  the  same  result.  (Am.  J.  of  Pharni.,  Sept.  1865,  p.  334.) 

The  following  table,  constructed  by  Lowitz  and  improved  by  Thomson,  gives 
the  sp.  gr.  of  different  mixtures  by  weight  of  absolute  alcohol  and  water. 

Table  of  the  Specific  Gravity  of  different  Mixtures  by  Weight  of  Absolute 
Alcohol  and  Distilled  Water,  at  the  Temperature  of  60°. 


lOU  Parts. 

100  Parts. 

100  Parts. 

100  Parts. 

Sp.  Gr. 

Sp.  Gr. 

Sp.  Gr. 

Sp.  Gr. 

at  60O. 

at  600. 

ateoo. 

at  GOO. 

Ale. 

■Wat. 

Ale. 

Wat. 

Alo. 

Wat. 

Alo. 
28 

Wat. 

100 

0 

•796* 

76 

24 

•857 

52 

48 

•912 

72 

•962 

99 

1 

•798 

75 

25 

•860 

51 

49 

•915 

27 

73 

•968 

98 

2 

•801 

74 

26 

•863 

60 

50 

•917 

26 

74 

•965 

97 

3 

•804 

73 

27 

•865 

49 

51 

•920T[ 

25 

75 

•967 

96 

4 

•807 

72 

28 

•867 

48 

52 

•922 

24 

76 

•968 

95 

5 

•809 

71 

29 

•870 

47 

58 

•924 

28 

77 

•970 

94 

6 

•812 

70 

30 

•871 

46 

54 

•926 

22 

78 

•972 

93 

7 

•816 

69 

81 

•874 

45 

65 

•928 

21 

79 

•973 

92 

8 

•817+ 

68 

82 

•875 

44 

56 

•930 

20 

80 

•974 

91 

9 

•820 

67 

83 

•879 

48 

57 

•938 

19 

81 

•975 

90 

10 

•822 

66 

84 

•880 

42 

58 

•935 

18 

82 

•977 

89 

11 

•825t 

65 

85 

•883 

41 

59 

•987 

17 

83 

•978 

88 

12 

•827 

64 

36 

•886 

40 

60 

•939 

16 

84 

•979 

87 

18 

•830 

63 

37 

•889 

39 

61 

•941tt 

15 

85 

•981 

86 

14 

•832 

62 

38 

•891 

38 

62 

•948 

14 

86 

•982 

85 

15 

•835? 

61 

39 

•898 

37 

68 

•945 

13 

87 

•984 

84 

16 

•83811 

60 

40 

•896 

36 

64 

•947 

12 

88 

•986 

83 

17 

•840 

59 

41 

•898 

35 

65 

•949 

11 

89 

•987 

82 

18 

•843 

58 

42 

•900 

34 

66 

•951 

10 

90 

•988 

81 

19 

•846 

57 

43 

•903 

33 

67 

•958 

9 

91 

•989 

80 

20 

•848 

56 

44 

•904 

32 

68 

•955 

8 

92 

•990 

79 

21 

•851 

55 

45 

•906 

SI 

69 

•957 

7 

93 

•991 

78 

22 

•853 

54 

46 

•908 

80 

70 

•958 

6 

94 

•992 

77 

23 

•855 

53 

47 

•910 

29 

71 

•960 

H.  von  Baumhauer  has  inferred  from  his  experiments  that  the  results  in  the 
above  table  are  not  entirely  correct.  The  inaccuracies,  however,  admitting  the 
results  of  Baumhauer,  are  not  so  great  as  to  be  of  much  importance  in  a  phar- 
maceutic point  of  view.  (See  Am,.  Journ.  of  Pharm.,  July,  1860,  p.  1.) 

1.  Absolute  Alcohol.  Anhydrous  Alcohol.  This,  though  formerly  directed 
by  the  Edinburgh  and  Dublin  Colleges,  is  not  now  officinal.  By  the  term  is 
implied  pure  alcohol,  entirely  free  from  water.  In  this  state  it  cannot  be  obtained 
by  ordinary  distillation  alone ;  the  purest  alcohol  thus  procured  still  containing 
11  per  cent,  of  water.  To  separate  this  it  is  customary  to  have  recourse  to  sub- 
stances having  a  very  strong  affinity  for  water,  sufficient  not  only  to  abstract  it 
from  the  alcohol,  but  to  retain  it  at  a  temperature  at  which  alcohol  will  distil 
over.  Soubeiran  recommends  the  following  as  an  easy  method  for  obtaining  it, 
free  from  water,  abundantly  and  economically.  1st.  Rectify  alcohol,  marking  86° 
of  the  centesimal  alcoholmeter  of  Gay-Lussac  (rectified  spirit),  by  distilling  it 

*  Absolute  Alcohol.  ||  Spiritus  Kectificatus,  Br. 

f  Alcohol  Fortius,  Stronger  Alcohol,  U.  S.        ][  Spiritus  Tenuior,  Proof  Spirit,  Br. 
t  Lightest  spirit  obtained  by  ordinary  distillation.         f  f  Alcohol  Dilutum,  U.  S. 

§  Alcohol,  U.  S. 
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from  carbonate  of  potassa.  This  operation  raises  its  strength  to  94°  or  95° 
2(1.  liaise  this  alcohol  to  97°  by  distilling?  it  with  fused  chloride  of  calcium,  or 
by  digesting  it  with  quicklime  (from  which  it  must  be  afterwards  poured  off), 
in  the  proportion  of  a  pint  of  the  alcohol  to  1^  ounces  of  the  chloride,  or  2:jf 
ounces  of  the  lime.  3d,  Distil  the  product  of  this  operation  slowly  with  qaick- 
liuie,  in  the  proportion  of  3  J  ounces  to  the  pint.  The  product  will  be  absolute 
alcohol.  The  operation  may  be  shortened  to  two  steps,  by  distilling  the  alcohol 
of  94°  or  95°  with  an  excess  of  quicklime  (7^  ounces  to  the  pint).  In  all  cases, 
before  decanting  or  distilling,  the  alcohol  must  be  digested  for  two  or  three  days 
with  the  lime,  at  a  temperature  between  95°  and  100°  P.  Lime  will  not  answer 
as  a  substance  to  be  distilled  fronj,  unless  it  be  in  sufficient  excess;  for  other- 
wise, towards  the  end  of  the  distillation,  the  hydrate  of  lime  formed  will  yield 
up  its  water  to  the  alcohol,  and  weaken  the  distilled  product. 

Properties.  Absolute  alcohol  is  a  colourless,  volatile  liquid,  of  an  agreeable 
odour  and  burning  taste.  It  boils  at  172°,  and  is  not  congealed  by  a  cold  of 
1G6°  below  zero.  Its  sp.  gr.  is  07978  at  68°,  according  to  Kegnault;  0-79381 
at  60°,  according  to  Drinkwater.  The  sp.  gr.  of  its  vapour  is  159.  Its  freedom 
from  water  may  be  ascertained  by  dropping  into  it  a  piece  of  anhydrous  baryta, 
which  will  remain  unchanged  if  the  alcohol  be  free  from  water;  but  otherwise 
will  fall  to  powder.  Another  method  for  determining  the  same  point  is  to  allow 
alcohol  to  stand  for  some  time,  in  a  stoppered  bottle,  on  anhydrous  sulphate  of 
copper.  If  the  alcohol  be  anhydrous,  the  salt  will  remain  white;  otherwise  it 
will  become  blue.  (Gasoria.)  Absolute  alcohol  should  be  free  from  fusel  oil. 

Absolute  alcohol  burns  with  a  pale  flame  without  residue,  the  products  being 
carbonic  acid  and  water.  Its  vapour,  passed  through  a  porcelain  tube  filled 
with  pumice-stone  and  heated  to  redness,  yields  carbon,  gaseous  carbohydro- 
gens,  aldehyd,  naphthalin,  benzin,  phonic  acid,  and  various  other  substances. 
{Berthclot.)  It  unites  in  all  proportions  with  ether  and  water.  Its  union  with 
water  is  attended  by  condensation  and  a  rise  of  temperature.  When  51  "9 
volumes  of  alcohol  are  mixed  with  48*1  of  water,  corresponding  with  one  eq. 
of  the  former  to  six  of  the  latter,  the  decrease  of  volume  is  at  the  maximum, 
amounting  to  34  per  cent.  Berthelot  has  announced  the  formation  of  alcohol 
synthetically,  by  uniting  olefiaut  gas  with  water.  In  this  discovery  be  was  an- 
ticipated by  the  late  Mr.  Hennel,  who  published  it  in  1828. 

Composition.  Absolute  alcohol  consists  of  four  eqs.  of  carbon  24,  six  of  hy- 
drogen 6,  and  two  of  oxygen  16  =  46;  or,  in  volumes,  of  four  volumes  of  the 
vapour  of  carbon,  six  of  hydrogen,  and  one  of  oxygen,  condensed  into  two 
volumes.  Its  empirical  formula  is,  therefore,  C^HgOj.  Viewed  as  a  hydrated 
oxide  of  ethyl,  its  formula  is  G^II^.O-fHO. 

It  has  been  stated,  at  page  77,  that  during  the  vinous  fermentation  sugar  dis- 
appears, and  that  the  sole  products  had  been  supposed  to  be  alcohol  and  car- 
bonic acid,  which,  taken  together,  were  equal  in  weight  to  the  sugar  lost.  Now, 
the  comparative  composition  of  the  substances  concerned  supports  the  opinion 
that  these  are  the  sole  derivatives  of  a  portion  of  the  sugar  lost.  Preparatory 
to  the  fermentation,  the  cane  sugar  i^  changed  into  grape  sugar,  or,  according 
to  Mitscherlich  and  Soubeiran,  into  uncrystallizable  sugar.  These  two  sugars, 
dried  at  212°,  consist  of  C,,HjjOj .  Supposing  one  eq.  of  this  fermentable  sugar 
to  be  the  subject-matter  of  the  change,  it  will  be  found  to  have  a  composition 
which  admits  of  its  being  broken  up  into  two  eqs.  of  alcohol  and  four  of  carbonic 
acid;  for  C„n„0,,=2(C,lI,0,)  and  4(C0.,).  But  it  does  not  follow  that  all 
the  sugar  has  been  converted  into  alcohol  and  carbonic  acid ;  and  Pasteur,  as  be- 
fore stated,  has  shown  that  a  portion  lost  has  not  been  thus  converted,  but  has 
been  partly  appropriated  to  the  growth  of  the  yeast  plant  of  the  ferment,  and 
partly  changed  into  glycerin  and  succinic  acid. 

2.  Alcohol  Fortius.  U.  S.  Stronger  Alcohol,  sp.  gr.  0-81 Y.   This  was  an  offi- 
cinal of  the  Dublin  College,  which  gave  a  formula  for  its  preparation,  and  stated 
itssp.gr.  at  0-818.  The  Stronger  Alcohol  introduced  into  the  Materia  Medicaof 
the  U.  S.  Pharmacopoeia,  at  the  late  revision,  though  of  the  sp.  gr.  0-817,  and 
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therefore  a  little  stronger  than  the  Dublin  preparation,  may  for  all  practical  pur- 
poses be  considered  as  identical  with  it.  To  prepare  it  on  a  small  scale,  carbonate 
of  potassa,  previously  ignited  in  a  heated  mortar,  may  be  mixed  with  officinal  alco- 
hol (sp.  gr.  0'835)  in  a  bottle,  and  shaken  occasionally  for  about  four  hours ;  the 
mixture  being,  in  the  mean  time,  maintained  at  the  temperature  of  about  100°. 
Upon  resting,  the  liquid  divides  into  two  strata,  the  lower  consisting  of  a  watery 
solution  of  carbonate  of  potassa,  the  upper  of  the  stronger  alcohol,  which  is  to  be 
separated,  and  distilled  so  as  to  obtain  the  measure  of  about  nine-tenths  of  the 
original  alcohol  employed. 

On  a  large  scale,  we  are  informed  that  alcohol  of  this  strength  is  now  pre- 
pared in  the  U.  States,  very  abundantly,  by  simple  distillation  by  means  of  a 
modified  distillatory  apparatus.  The  modification  consists  in  substituting,  for  a 
single  refrigerated  receiver,  a  series  of  receivers,  kept  at  such  temperatures  that, 
in  the  first  of  them,  the  watery  vapour  shall  condense  with  comparatively  little 
of  the  alcoholic,  which,  as  it  passes  through  the  successive  recipients,  is  more 
and  more  deprived  of  water,  until,  when  condensed  in  the  last,  it  yields  a  spirit 
at  least  as  strong  as  the  officinal  Stronger  Alcohol  of  the  sp.  gr,  0"817.  At  the 
same  time  that  the  spirit  is  thus  strengthened,  it  becomes,  on  the  same  principle, 
more  and  more  freed  from  fusel  oil,  until  at  length  almost  wholly  deprived  of  it. 

The  properties  of  this  form  of  spirit  do  not  materially  difi'er  from  those  of 
officinal  alcohol,  except  in  its  exemption  from  fusel  oil.  The  test  of  the  absence 
of  this  impurity,  or  of  its  presence  in  only  very  minute  proportion,  is  that,  when 
"treated  with  a  few  drops  of  solution  of  nitrate  of  silver,  and  exposed  to  a  bright 
light,  the  alcohol  either  remains  unchanged,  or  lets  fall  a  very  scanty  dark  pre- 
cipitate." U.  S.  Stronger  alcohol  is  used  exclusively  in  the  preparation  of  other 
officinals,  as  ether,  purified  chloroform,  ethereal  oil,  spirit  of  nitrous  ether,  &c.,  for 
which  purpose  it  was  introduced  into  the  Pharmacopoeia, 

3,  Alcohol  U.  S.  Spiritus  Rectificatus.  B7\  Officinal  Alcohol.  Bectified 
Spirit.  This  is  the  form  of  spirit  resulting  from  the  ordinary  distillation  of  ardent 
spirit,  though  not  the  strongest  which  can  be  obtained  by  a  repetition  of  that 
process ;  having  the  sp.  gr.  0-835,  XJ.  S.,  or  0"838,  Br.,  while  that  of  the  strongest 
isO'825.  The  British  preparation  contains  16,  the  U.S.  only  ISpercent.  of  waten 
■Officinal  alcohol,  though  of  standard  strength,  may  still  be  impregnated  with  an 
essential  oil,  called /mscZ  oil.  This  is  usually  removed  by  digesting  the  alcohol 
with  charcoal.  It  may  also  be  removed,  as  well  as  other  impurities,  by  passing  the 
impure  spirit  through  a  filtering  bed,  composed  of  sand,  wood-charcoal,  boiled 
wheat,  and  broken  oyster-shells,  arranged  in  layers,  according  to  the  method  of 
Mr,W.  Schaefifer.  {Am.  Journ.  ofPharra.,  Nov.  1 854,  p.  536  )  Another  method, 
proposed  by  M.  Jireton,  is  to  add  a  few  drops  of  olive  oil  to  the  spirit  in  a  bottle, 
which  is  then  to  be  shaken,  allowed  to  settle,  and  decanted.  The  olive  oil  dis- 
solves and  retains  the  fusel  oil.  (Chem.  Gaz.,  April  15, 1859, p.  160.)  It  may  be 
detected  by  adding  a  little  of  the  solution  of  nitrate  of  silver  to  the  alcohol,  and 
then  exposing  it  to  a  bright  light.  If  fusel  oil  be  present,  it  will  be  converted  into 
a  black  powder.  Officinal  alcohol  will  not  withstand  this  test ;  as  the  best  contains 
a  little  of  the  foreign  oil.  According  to  Mr.  E.  N.  Kent,  of  New  York,  nitrate 
of  silver  will  not  detect  fusel  oil,butaftbrds  its  indications  by  reacting  with  other 
•  organic  substances.  For  detecting  fusel  oil  Mr.  Kent  finds  pure  sulphuric  acid 
the  best  test.  To  apply  it  he  half  fills  a  test  tube  with  the  spirit  to  be  tested, 
:and  then  fills  it  up  very  slowly  with  pure  concentrated  sulphuric  acid.  If  the 
spirit  be  pure,  it  will  remain  colourless;  otherwise  it  will  become  coloured,  the 
tint  being  deeper  in  proi)ortion  to  the  amount  of  the  impurity.  {New  York  Journ. 
of  Pharm.,  Aug,  1854.)  "Four  fluidounces,  with  thirty  grain-measures  of //?e 
volumetric  solution  of  nitrate  of  silver,  exposed  for  24  hours  to  bright  light, 
and  then  decanted  from  the  black  powder  which  has  formed,  undergoes  no 
further  change  when  again  exposed  to  light  with  more  of  the  test."  Br.  This 
admits  the  presence  of  a  small  but  limited  proportion  of  fusel  oil.  The  U,  S. 
Pharmacopoeia  directs  that  officinal  alcohol,  when  diluted  with  20  parts  of  dis- 
tilled water,  should  have  little  or  no  foi'eign  odour ;  the  Br.  Pharmacopoeia, 
that  its  odour  and  taste  should  be  purely  alcoholic. 
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The  best  alcohol,  made  in  Philadelphia,  is  that  nianr  ii:'       ' 

Co.,  under  Atwood's  patent  process,  in  which  nmngaiy  >^       ^  Js.   ., 

the  fusel  oil  and  other  foreign  suhstances.  Thisaleoh  **      o-o*  o  n" 

nitrate  of  silver  and  sulphuric  acid  remarkably  well.  \  *'^' 

4.  Alcohol  DiLuru.M.  U.H.  Spfritus  Tesuior.  7M 
Spirit.  The  U.  S.  preparation,  which  is  placed  in  the  Mii\ 
of  equal  measures  of  oliicinal  alcohol  and  water,  and  has 
British,  for  whicli  a  process  is  given,  is  made  by  mixing  ftv\ 
Spirit  with  tliree  pints  of  Distilled  Water,  and  has  the  sp.  gr.  O'Jiio.  . 
is  much  the  stronger  of  the  two,  containing  only  51  per  cent,  of  water,  win., 
the  U.  S.  preparation  contains  Gl  per  cent.  Considering  the  purpose  to  which  it 
is  chiefly  applied,  that  of  making  tinctures,  our  officinal  diluted  alcohol  is  pre- 
ferable to  the  British  proof  spirit;  as  it  has  enough  alcohol  both  for  solvent 
effect  and  preservative  influence;  and  the  less  there  is,  when  these  objects  are 
answered,  the  better. 

Medical  Properties,  &c.  Alcohol  is  a  very  powerful  diffusible  stimulant.  It 
is  the  intoxicating  ingredient  in  all  spirituous  liquors,  including  under  this  term 
wines,  porter,  ale,  cider,  and  every  other  liquid  which  has  undergone  the  vinous 
fermentation.  In  a  diluted  state,  it  excites  the  system,  renders  the  pulse  full, 
and  gives  additional  energy  to  the  muscles,  and  temporary  exaltation  to  the 
mental  faculties.  It  is  found  to  lessen  the  amount  of  the  excretions,  from  which 
fact  some  physiologists  have  inferred  that  it  diminishes  the  disintegration  of 
the  tissues.  But  this  is  not  likely;  since  the  effect  of  stimulation  is  to  increase 
function  in  the  tissues,  and  consequently  to  cause  their  waste.  On  this  subject 
Dr.  Wood  holds  the  more  probable  opinion,  that  alcoholic  liquors,  besides  fur- 
nishing some  nutriment,  act  by  promoting  digestion  and  sanguification,  thus 
causing  a  more  thorough  appropriation  of  food  to  nutrition ;  and  that  the  saving, 
thus  effected,  more  than  counterbalances  the  waste  of  the  tissues,  implied  by 
increased  vital  action.  (See  his  Therapeutics,  3d  ed.,  i.  655.) 

In  some  states  of  acute  disease,  characterized  by  excessive  debility,  alcohol  is 
a  valuable  remedy.  In  chronic  diseases,  physicians  should  be  cautious  in  pre- 
scribing liquids  containing  it,  for  fear  of  begetting  intemperate  habits.  Exter- 
nally, alcohol  is  sometimes  applied  to  produce  cold  by  evaporation  ;  but,  when 
this  is  repressed,  it  acts  as  a  stimulant.  A  mixture  of  equal  parts  of  rectified 
spirit  and  white  of  q^^  forms  an  excellent  application  to  excoriations  from 
pressure,  in  their  early  stage,  occurring  in  protracted  diseases.  It  is  to  be  ap- 
plied frequently  by  a  fine  brush  or  feather,  and  renewed  as  it  dries,  until  an 
albuminous  coating  is  formed  over  the  excoriated  surface. 

As  an  article  of  daily  use,  alcoholic  liquors  produce  the  most  deplorable  con- 
sequences. Besides  the  moral  degradation  which  they  cause,  their  habitual  use 
gives  rise  to  dyspepsia,  hypochondriasis,  visceral  obstructions,  dropsy,  paralysis, 
and  not  unfrequently  mania. 

Effects  as  a  Poison.  When  taken  in  large  quantities,  alcohol,  in  the  various 
forms  of  ardent  spirit,  produces  a  true  apoplectic  state,  and  occasionally  speedy 
death.  The  face  becomes  livid  or  pale,  the  respiration  stertorous,  and  the  mouth 
frothy;  and  sense  and  feeling  are  more  or  less  completely  lost.  Where  the  dan- 
ger is  imminent,  an  emetic  may  be  administered,  or  the  stomach-pump  used.  The 
affusion  of  cold  water  is  often  useful.  An  enema  of  two  tablespoonfuls  of  com- 
mon salt  in  a  pint  of  warm  water  is  said  to  dissipate  rapidly  the  more  serious 
symptoms.  As  a  counter-poison,  acetate  of  ammonia  has  been  found  to  act  with 
advantage.  After  death,  abundant  evidence  is  furnished  of  the  absorption  of  the 
alcohol.  By  Dr.  Percy  it  has  been  detected  in  the  brain,  by  others  in  the  ven- 
tricles, and  by  Dr.  Wright  in  the  urine.  According  to  Dr.  Ducheck,  alcohol  un- 
dergoes, in  the  system,  continued  combustion,  producing  intermediate  products, 
among  which  is  aldehyd,  to  the  presence  of  which  in  the  blood  he  attributes  in- 
toxication. Mr.  R.  D.  Thomson  has  proposed  the  following  test  for  detecting 
alcohol  in  medico-legal  investigations.  Distil  one  third  of  the  suspected  liquid, 
and  to  the  distillate  add  a  crystal  or  two  of  chromic  acid,  and  stir.  If  the  smallest 
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therefozy  of  alcohol  be  present,  green  oxide  of  chromium,  and  aldehyd  percepti- 
poses>  the  smell,  will  be  developed.  Instead  of  chromic  acid,  a  few  grains  of 
of  pvrdered  bichromate  of  potassa,  acted  on  by  a  few  drops  of  sulphuric  acid,  may 
he  used.  Dr.  Ed.  Strauch  objects  to  this  test  as  liable  to  some  ambiguity,  and 
proposes  platinum-black  as  preferable.  For  a  description  of  the  mode  in  which 
he  uses  it,  the  reader  is  referred  to  the  Chemical  Gazette  for  Aug.  1,  1854. 

It  is,  however,  very  rarely  that  any  of  the  forms  of  alcohol  here  described  are 
used  internally  in  their  ordinary  state ;  the  various  forms  of  ardent  spirit  and 
fermented  liquors  being  preferred  for  this  purpose,  and  these  are  described  else- 
where. The  purer  forms  of  alcohol,  whether  strong  or  diluted,  are  employed 
almost  exclusively  in  pharmacy;  as  in  the  preparation  of  medicines,  such  as 
ether,  into  the  composition  of  which  they  enter ;  for  the  preservation  of  organic 
substances ;  in  the  extraction  of  the  active  principles  of  vegetables,  as  in  the 
tinctures ;  for  dissolving  bodies  soluble  in  alcohol  much  more  readily  than  in 
water,  or  insoluble  in  the  latter  fluid  ;  and  for  various  other  pharmaceutic  pur- 
poses. Nelaton,  however,  uses  rectified  spirit  as  a  local  application  to  wounds 
which  are  to  be  healed  by  the  first  intention,  washing  the  surfaces  with  the 
liquid,  before  bringing  them  together,  until  the  flowing  of  blood  ceases. 

Diluted  alcohol  is  employed  as  au  addition  to  the  compound  infusion  of  gen- 
tian, and  to  some  of  the  distilled  waters  and  preparations  of  vinegar,  in  order  to 
preserve  them  from  decomposition ;  as  a  menstruum  for  extracting  the  virtues 
of  plants,  preparatory  to  the  formation  of  extracts  and  syrups ;  and  in  preparing 
many  of  the  spirits,  and  a  few  of  the  medicated  wines.  But  it  is  in  forming  the 
tinctures  that  diluted  alcohol  is  chiefly  used.  Some  of  these  are  made  with  offi- 
cinal alcohol  (rectified  spirit),  but  the  majority  with  diluted  alcohol  (proof  spirit) 
as  the  menstruum.  As  the  latter  contains  more  than  half  its  weight  of  water, 
it  is  well  fitted  for  acting  on  those  vegetables,  the  virtues  of  which  are  partly 
soluble  in  water  and  partly  in  alcohol.  The  apothecary,  however,  should  never 
substitute  the  commercial  proof  spirit  for  diluted  alcohol,  even  though  it  may 
be  of  the  same  strength,  on  account  of  the  impurities  in  the  former ;  but,  when 
it  is  recollected  how  variable  the  so-called  proof  spirits  are  in  strengtii,  the  ob- 
jection to  their  use  in  pharmacy  becomes  still  stronger.  Thus,  according  to  Mr. 
Brande,  gin  contains  51*6  per  cent,  of  alcohol  of  0  825  ;  and  the  percentage  of 
the  same  alcohol  is  53*39  in  brandy,  53'68  in  rum,  53-90  in  Irish  whisky,  and 
54-32  in  Scotch  whisky.  The  alcohol  on  which  those  results  are  based  already 
contains  11  per  cent,  of  water. 

Pharm.  Uses.  1.  Of  Alcohol  Fortius,  IT.  S.  In  the  preparation  of  Aloe  Puri- 
ficata,  U.  S.;  Atropiae  Sulphas,  U.  S.;  Ceratum  Extracti  Cantharidis,  U.  S.; 
Chloroformum  Purificatum,  U.S.;  Hydrargyri  lodidum  Viride,  U.S. — 2.  Of 
Alcohol,  U.  S.,  S'piritus  Rectificatus,  Br.  In  the  preparation  of  Aconitia;  Aqua 
Camphorfe,  U.  S.;  Atropia;  Beberiae  Sulphas,  Br.;  Cinchoniae  Sulphas,  U.  S.; 
Digitalinum,  Br.;  Emplastrum  Belladonnae,  Br.;  Extracta;  Extracta  Alco- 
holica,  U.  S.;  Extracta  Fluida,  U.  S.;  Extracta  Liquida,  Br.;  Fel  Bovinum  Puri- 
ficatum, Br.;  Ferri  Sulphas  Granulata,  Br.;  Hydrargyri  lodidum  Viride,  Br.; 
Morphia,  U.S.;  Quiniae  Sulphas,  U.S.;  Resinae;  Santoninum,  iir.;  Strychnia; 
Syrupus  Aurantii  Corticis,  U.  S.;  Unguentum  Aconitiae,  Br.;  Unguentum  Atro- 
piae, i?r.;  Veratria.  — 3.  Of  Alcohol  I) ilutum,  U.  S.,  Spiritus  Tenuior  or  Proof 
Spirit,  Bv.  In  the  preparation  of  E.xtracta;  Extracta  Alcoholica,  C7.  S.;  E.\- 
tracta  Fluida,  U.  S.;  Santoninum,  U.  S.;  Strychnia,  U.  S.;  Syrupi ;  Unguentum 
lodi,  Br. 

Of.  Prep.  1.  Of  Alcohol  Fortius,  U.  S.  ^ther,  U  S.;  Collodium,  U.  S.;  Col- 
lodium  cum  Cantharide,  U.  S.;  Oleum  ^thereum,  U.  S.;  Spiritus  ^theris  Ni- 
trosi,  U.  S.;  Spiritus,  U.  S.  —  2.  Of  Alcohol,  U.  S.,  Spiritus  Rectificatus,  Br. 
Acidum  Sulphuricum  Aromaticum ;  ^ther,  Br.;  Chloroformum,  Br.;  Collo- 
dium, 5r.;  Essentiae,  Br.;  Infusum  Gentianae  Com])., U.S.;  Linimentum  Aco- 
niti,  Br.;  Liniment.  Belladonnse,  Br.;  Liniment.  Camphoras  Comp.,  Br.;  Lini- 
ment. Crotonis,  5r.;  Liniment. lodi, i??'.;  Liniment.  Saponis;  Liniment.  Sinapis 
Comp.,  Br.;  Liquor  Atropiae,  Br.;   Liquor  Morphias  Acetatis,  Br.;  Liquor 
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MorphisB  Hydrochloratis,  5r./  Liquor  Plunibi  Subacetatis  Dilutus,  ^r./  Li- 
quor Stryclmiae, //;♦.;  Oleoresina  Zinjyiberis,  U.S.;  Succus  Gon\\,Hr.;  Succum 
Scopurii,  yyr.,*  Succus  Taraxaci,  7^;',;  Spiritus;  Syrupi ;  Tincturae.  —  3.  Of  ^Z- 
cohol  Dilutum,  U.  S.,  Sjnritus  Tenuior  or  Proof  Spirit,  Br.  Mistura  Gen- 
tianae  Corap.,//r.;  Spiritua,  U.  S.;  Spiritus  ArmoraciaB  Compositus,  i/r./  Sjru- 
pus  Rlioi  Aromaticus,  U.S.;  Tincturoe;  Vinura  Rhei,  U.S.  B. 

ALCOHOL  AMYLICUM.  C7:^.,5r. 

Ami/lic  Alcohol.  Fusel  Oil. 

"A  peculiar  alcohol,  obtained  by  distillation  from  fermented  grain  or  potatoes 
by  continuing  the  process  after  the  ordinary  spirit  has  ceased  to  come  over. 

agr.  is  08 18."  U.  S.  Amylic  alcohol,  C^Jl^fi^,  with  a  small  proportion  of 
spirituous  substances.  An  oily  liquid  contained  in  the  crude  spirit  pro- 
by  the  fermentation  of  saccharine  solutions  with  yeast,  and  separated  in 
the  rectification  of  such  crude  .spirit.  Br. 

Si/n.  Hydratcd  Oxide  of  Amyl.    Grain  Oil.    Potato  Spirit  Oil. 

This  was  an  officinal  of  the  late  Dublin  Pharmacopoeia,  which  directed  it  to 
be  prepared  in  the  following  manner.  "Take  of  the  light  liquid,  which  may  be 
obtained  at  any  large  distillery  by  continuing  the  distillation  for  some  time  after 
the  pure  spirit  has  been  drawn  off,  any  convenient  quantity.  Introduce  it  into 
a  small  still  or  retort  connected  with  a  condenser,  and  apply  heat  so  as  to  cause 
distillation.  As  soon  as  the  oil  begins  to  come  over  unmixed  with  water,  the 
receiver  should  be  changed,  and,  the  distillation  being  resumed  and  carried 
nearly  to  dryness,  the  desired  product  will  be  obtained.  The  liquid  drawn  over 
during  the  first  part  of  the  distillation  will  consist  of  an  aqueous  fluid,  sur- 
mounted by  a  stratum  of  the  Fusel  Oil.  This  latter,  though  impregnated  with 
a  minute  quantity  of  water,  should  be  separated  and  preserved,  as  being  suffi- 
cientl}'  pure  for  use." 

This  oil  is  always  present  in  the  products  of  alcoholic  fermentation.  It  is  an 
ingredient  in  the  ardent  spirit  obtained  from  various  grains,  but  is  mo.st  abund- 
ant in  that  procured  from  fermented  potatoes.  In  grain  spirit  it  is  present  in 
the  proportion  of  about  one  part  in  five  hundred  by  measure.  When  grain  or 
potato  whisky  is  distilled  for  the  purpose  of  obtaining  alcohol,  the  pure  spirit 
will  continue  to  come  over  for  a  certain  time,  after  which,  if  the  distillation  bo 
continued,  a  milky  liquid  will  be  obtained,  which,  upon  standing,  will  be  cov- 
ered with  a  stratum  of  this  peculiar  oil.  Subjected  to  distillation,  the  milky 
liquid  will  at  first  boil  at  a  comparatively  low  temperature,  and  yield  water  and 
a  little  of  the  oil;  but  after  a  time  the  boiling  point  will  rise  to  269°,  when  the 
oil  will  come  over  pure.  By  changing  the  receiver  when  the  oil  begins  to  distil 
free  from  water,  the  oil  is  collected  separate  from  the  watery  part. 

Properties.  Amylic  alcohol  is  an  oily,  colourless  liquid,  of  a  strong,  offensive 
odour,  and  acrid,  burning  taste.  As  usually  prepared  it  has  a  pale-yellow  colour. 
Its  sp.gr.  is  0-818;  that  of  its  vapour  3  15.  It  boils  at  269°  (270°  Br.),  and 
congeals  at  4°  below  zero,  in  the  form  of  crystalline  leaves  It  is  very  sparingly 
soluble  in  water,  but  unites  in  all  proportions  with  alcohol,  ether,  and  essen- 
tial oils.  It  dissolves  iodine,  sulphur,  and  phosphorus,  and  is  a  good  solvent 
for  fats,  resins,  and  camphor.  When  dropped  upon  paper  it  does  not  leave  a 
greasy  stain.  It  does  not  take  fire  like  alcohol  by  the  contact  of  flame,  but  re- 
quires to  be  heated  to  a  temperature  of  about  130°  before  it  begins  to  burn. 
According  to  M.  Pasteur,  there  are  two  amylic  alcohols,  chemically  the  same, 
but  optically  distinct.  Amylic  alcohol  consists  often  eqs.  of  carbon  60,  twelve 
of  hydrogen  12,  and  two  of  oxygen  16=88.  It  is  generally  considered  to  be  a 
hydrated  oxide  of  the  compound  radical  amyl  (C,„H„) ;  and  on  this  view  its 
formula  will  be  Cj„H„0  +  HO.  Heated  with  anhydrous  phosphoric  acid,  it 
loses  the  elements  of  two  eqs.  of  water,  and  forms  a  carbohydrogen,  C,„H,„, 
homologous  with  ethylen,  called  amylen  or  valeren,  which  has  been  proposed  as 
an  anaesthetic.  (See  Amylen  in  Part  III.)  When  subjected  to  oxidizing  agents, 
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it  loses  two  eqs.  of  hydrogen  and  gains  two  of  oxygen,  and  becomes  Cj^HgOj 
+H0,  or  amylic  acid,  which  is  identical  with  valerianic  acid,  the  acid  found 
in  valerian.  Hence  the  test  given  in  the  Br.  Pharmacopoeia;  "exposed  to  the 
air  in  contact  with  platinum-black,  it  is  slowly  oxidized,  yielding  valerianic 
acid."  Br.  This  acid  bears  the  same  relation  to  amylic  alcohol  that  acetic  acid 
does  to  ethylic  alcohol,  and  formic  acid  to  methylic  alcohol.  Amyl  has  been 
isolated  by  Dr.  E.  Frankland.  It  is  a  colourless  pellucid  liquid,  of  the  sp.  gr. 
0-7704.  {Ghem.  Gaz.,  March  15,  1850  )  Its  hydruret  (hydride),  C,„H„H,  has 
been  discovered  to  be  an  energetic  anaesthetic  by  Dr.  Simpson,  of  Edinburgh. 

Crude  fusel  oil  may  be  obtained  from  the  alcohol  distillers.  Mr.  Kent,  of 
New  York,  found  in  it,  as  impurities,  water,  alcohol,  acetic  and  amylic  acids, 
oxide  of  iron,  and  an  amyl  compound,  analogous  to  cenanthic  ether.  According 
to  Messrs.  T.  and  H.  Smith,  the  crude  oil  is  a  mixture  of  propylic,  butylic,  and 
amylic  alcohols,  and  of  other  alcohols  much  higher  in  the  series. 

Fusel  oil  was  made  officinal  by  the  Dublin  College,  in  its  Pharmacopoeia  of 
1850,  as  an  artificial  source  of  valerianic  acid,  to  be  used  in  forming  valerianate 
of  soda,  from  which,  by  double  decomposition,  three  other  valerianates,  namely, 
those  of  iron,  zinc,  and  quinia,  were  directed  by  the  College  to  be  prepared.  It 
was  introduced  into  the  U.  S.  Pharmacopoeia  for  a  similar  purpose. 

Amylic  alcohol  is  an  active  irritant  poison. 

Off.  Prep.  SodsB  Valerianas.  .  B. 

ALETRIS.  U.S.  Secondary. 
Star  Grass. 

The  root  of  Aletris  farinosa.  U.  S. 

Aletris.  Sex.  Syst.  Hexandria  Monogynia. — Naf.Ord.  hWlaeeas. 

Gen.  Ch.  Corolla  tubular,  six-cleft,  wrinkled,  persistent.  Stamens  inserted 
into  the  base  of  the  segments.  Style  triangular,  separable  into  three.  Capsule 
opening  at  the  top,  three-celled,  many-seeded.  Bigelow. 

Aletris  farinosa.  Willd.  Sp.  Plant.  \\.  183;  Bigelow,  Am.  Med.  Bot.  iii.  92. 
This  is  an  indigenous  perennial  plant,  the  leaves  of  which  spring  immediately 
from  the  root,  and  spread  on  the  ground  in  the  form  of  a  star.  Hence  have 
originated  the  popular  names  of  star  grass,  blazing  star,  and  mealy  starwort, 
by  which  it  is  known  in  different  parts  of  the  country.  The  leaves  are  sessile, 
lanceolate,  entire,  pointed,  very  smooth,  longitudinally  veined,  and  of  unequal 
size,  the  largest  being  about  four  inches  in  length.  From  the  midst  of  them  a 
flower-stem  rises,  one  or  two  feet  in  height,  nearly  naked,  with  remote  scales, 
which  sometimes  become  leaves.  It  terminates  in  a  slender  scattered  spike,  the 
flowers  of  which  stand  on  very  short  pedicles,  and  have  minute  bractes  at  the 
base.  The  calyx  is  wanting.  The  corolla  is  tubular,  oblong,  divided  at  the  sum- 
mit into  six  spreading  segments,  of  a  white  colour,  and  when  old,  of  a  mealy 
or  rugose  appearance  on  the  outside.  The  plant  is  found  in  almost  all  parts  of 
the  United  States,  growing  in  fields  and  about  the  borders  of  woods,  and  flow- 
ering in  June  and  July. 

Properties.  The  root,which  is  the  officinal  portion,  is  small,  crooked,  branched, 
blackivSh  externally,  brown  within,  and  intensely  bitter.  The  bitterness  is  ex- 
tracted by  alcohol,  and  the  tincture  becomes  turbid  upon  the  addition  of  water. 
The  decoction  is  moderately  bitter ;  but  much  less  so  than  the  tincture.  It 
affords  no  precipitate  with  the  salts  of  iron.  {Bigelow.) 

Medical  Properties.  In  small  doses  the  root  appears  to  be  simply  tonic,  and 
may  be  employed  advantageously  for  similar  purposes  with  other  bitters  of  the 
same  class.  When  freely  given,  it  is  apt  to  occasion  nausea.  In  very  large  doses, 
it  is  said  to  be  cathartic  and  emetic,  and  to  produce  some  narcotic  effect.  It  has 
been  employed,  with  asserted  benefit,  in  colic,  dropsy,  and  chronic  rheumatism. 
The  powder  may  be  administered  as  a  tonic  in  the  dose  of  ten  grains.    W. 
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ALLIUM.  U.S. 
Garlic. 

The  bulb  of  Allium  sativum    U.  S. 

Ail,  Fr.;  Knoblauch,  Oeiin.;  Aglio,  ItaL;  Ajo,  Span. 

Allium.  Sex.Hyd.  Hexandria  Monopynia.  —  Nat.Ord.  Liliaceae. 

Gen.  Ch.  Corolla  six-parted,  spreading.  Sj^athe  many-flowered.  Umbel 
crowded.   Capsule  superior.    Willd. 

This  is  a  very  extensive  genus,  including  more  than  sixty  species,  most  of 
which  are  Kuropoan.  Of  the  nine  or  ten  indigenous  in  this  country,  none  are 
odiciiial.  Dr.  Qriflith  states  that  the  bulb  of  A.  Canadenne  ha.s  been  substituted 
for  the  aiiWt^ated  garlic,  and  found  equally  efficient.  (Med.  Bot.  p.  653.)  Of  the 
Euro^'oan  .species  several  have  been  used  from  a  very  early  period,  both  as  food 
and  medioine.  A.  sativum,  or  garlic,  is  the  only  one  now  officinal ;  and  to  this 
we  shall  here  confine  our  observations,  simply  stating  that  there  are  few  genera, 
of  which  the  several  species  resemble  one  another  more  closely  insensible  and 
medical  properties  than  the  present.  For  an  account  of  ^.  Cepa,  or  onion,  and 
A.  Porrum,  or  leek,  see  Part  III.  of  this  work. 

Allium  sativum.  Willd.  Sp.  Plant,  ii.  68  ;  Woodv.  Med.  Bot.  p.  749,  t.  256. 
This  is  a  perennial  plant,  and,  like  all  its  congeners,  bulbous.  The  bulbs  are 
numerous,  and  enclosed  in  a  common  membranous  covering,  from  the  base  of 
which  the  fibres  that  constitute  the  proper  root  descend  The  stem  is  simple, 
and  rises  about  two  feet.  The  leaves  are  long,  flat,  and  grass-like,  and  sheathe 
the  lower  half  of  the  stem.  At  the  termination  of  the  stem  is  a  cluster  of  flow- 
ers and  bulbs  mingled  together,  and  enclosed  in  a  pointed  spathe,  which  opens 
on  one  side  and  withers.  The  flowers  are  small  and  white,  and  make  their  ap- 
pearance in  July.  This  species  of  garlic  grows  wild  in  Sicily,  Italy,  and  the 
south  of  France ;  and  is  cultivated  in  all  civilized  countries. 

The  part  employed,  as  well  for  culinary  purposes  as  in  medicine,  is  the  tulb. 
The  bulbs  are  dug  up  with  a  portion  of  the  stem  attached,  and,Jiaving  been 
dried  in  the  sun,  are  tied  together  in  bunches,  and  thus  brought  to  market. 
They  are  said  to  lose,  by  drying,  nine  parts  of  their  weight  out  of  fifteen,  with 
little  diminution  of  their  sensible  properties.  This  species  of  Allium  is  commonly 
called  English  garlic,  to  distinguish  it  from  those  which  grow  wild  in  our  fields 
and  meadows.  Garlic  bulbs  are  apt  to  germinate  and  thus  to  undergo  serious 
injury.  Mr,  A.  P.  Sharp  preserves  them  by  placing  them  in  a  bottle,  pouring 
on  them  a  little  alcohol,  about  two  fluidounces  to  a  quart,  and  securely  closing 
the  bottle  by  a  stopper  of  glass  or  cork.  All  tendency  to  germinate  is  thus  de- 
stroyed, and  the  bulbs  will  retain  their  peculiar  smell  and  taste  unchanged  for 
years.  {Proceed,  of  the  Amer.  Pharm.  Assoc,  for  1864.) 

Properties.  Garlic,  as  found  in  the  shops,  is  somewhat  spherical,  flattened  at 
the  bottom,  and  drawn  towards  a  point  at  the  summit,  where  a  portion  of  the 
stem  several  inches  in  length  projects.  It  is  covered  with  a  white,  dry,  mem- 
branous envelope,  consisting  of  several  delicate  laminae,  within  which  the  small 
bulbs  are  arranged  around  the  stem,  having  each  a  distinct  coat.  These  small 
bulbs,  commonly  called  cloves  of  garlic,  are  usually  five  or  six  in  number,  of  an 
oblong  shape,  somewhat  curved,  and  in  their  interior  are  whitish,  moist,  and 
fleshy.*  They  have  a  disagreeable  pungent  odour,  so  peculiar  as  to  have  re- 
ceived the  name  of  alliaceous.  Their  taste  is  bitter  and  acrid.  The  peculiar 
smell  and  taste,  though  strongest  in  the  bulb,  are  found  to  a  greater  or  less 

*  In  a  note,  in  the  preceding  edition  of  the  Dispensatory,  it  was  stated  that  a  variety 
of  garlic  had  been  introduced  into  this  market,  having  larger  and  fewer  cloves  or  small 
bulos  than  the  officinal,  and  supposed  to  be  the  product  of  a  hybrid  between  the  common 
garlic  and  the  leek.  It  was  also  said  to  be  much  inferior  to  the  genuine  drug.  In  the 
Proceedings  of  the  American  Pharmaceutical  Association  for  1860,  is  a  paper  by  Prof.  Ro- 
bert P.  Thomas,  which  satisfactorily  shows  that  this  is  really,  as  supposed,  the  product 
of  a  hybrid,  probably  between  A.  sativum  and  A.  Po7^rum,  [Note  to  the  twelfth  MLiiion.) 
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extent  in  all  parts  of  the  plant.  They  depend  on  an  essential  oil,  which  is  very 
volatile,  and  maybe  obtained  by  distillation,  passing  over  with  the  first  portions 
of  water.  As  first  obtained,  the  oil  is  of  a  dark  brownish-yellow  colour,  heavier 
than  water,  and  decomposed  at  its  boiling  temperature.  It  may  be  purified  by 
repeated  distillation  in  a  salt-water  bath,  and  is  then  lighter  than  water,  of  a 
pale-yellow  colour,  and  not  decomposed  by  boiling.  According  to  Wertheim,  it 
consists  of  a  peculiar  organic  radical,  called  allyl  (CgH.),  combined  wnth  one 
equivalent  of  sulphur,  and  is  therefore  suljjJiiu^et  of  allyl.  From  one  hundred 
weight  of  garlic  Wertheim  obtained  from  three  to  four  ounces  of  the  impure 
oil,  and  about  two-thirds  as  much  of  the  rectified.  (Chevi,  6raz.,iii.  177.)  The  im- 
pure oil  has  an  exceedingly  pungent  odour,  and  strong  acrid  taste ;  and,  w^ien  ap- 
plied to  the  skin,  produces  much  irritation,  and  sometimes  even  blisters.  The 
pure  oil  combines  with  nitrate  of  silvei*,  forming  a  precipitate,  soluble  in  heated 
alcohol  and  afterwards  separating  in  crystals.  This  compound  consists  of  one 
eq.  of  the  oil  and  two  eqs.  of  the  salt,  and  on  the  addition  of  ammonia  gives  up 
the  oil  unchanged.  (Journ.  de  Pharm.  et  de  Ghim.,  4e  ser.,  v.  237,  A.D.  1867.) 
Besides  this  oil,  fresh  garlic,  according  to  Cadet-Gassicourt,  contains,  in  HOG 
parts,  520  of  mucilage,  37  of  albumen,  48  of  fibrous  matter,  and  801  of  water. 
Bouillon-Lagrange  mentions,  among  its  constituents,  sulphur,  a  saccharine  mat- 
ter, and  a  small  quantity  of  fecula.  The  fresh  bulbs  yield  upon  pressure  nearly  a 
fourth  part  of  juice,  which  is  highly  viscid,  and  so  tenacious  as  to  require  dilu- 
tion with  water  before  it  can  be  easily  filtered.  When  dried,  it  serves  as  a  lute 
for  porcelain.  It  has  the  medical  properties  of  the  bulbs.  Water,  alcohol,  and 
vinegar  extract  the  virtues  of  garlic.  Boiling,  however,  if  continued  for  some 
time,  renders  it  inert. 

Iledical  Properties  and  Uses.  The  use  of  garlic  as  a  medicine  and  condi- 
ment, ascends  to  the  highest  antiquity.  When  it  is  taken  internally,  the  oil  is 
speedily  absorbed,  and,  pervading  the  system,  becomes  sensible  in  the  breath 
and  various  secretions.  Even  externally  applied,  as  to  the  soles  of  the  feet,  it 
imparts  its  odour  to  the  breath,  urine,  and  perspiration,  and,  according  to  some 
Avriters,  may  be  tasted  in  the  mouth.    Its  effects  on  the  system  are  those  of  a 
general  stimulant.  It  quickens  the  circulation,  excites  the  nervous  system,  pro- 
motes expectoration  in  debility  of  the  lungs,  produces  diaphoresis  or  diuresis 
according  as  the  patient  is  kept  warm  or  cool,  and  acts  upon  the  stomach  as  a 
tonic  and  carminative    It  is  said  also  to  be  emmenagogue.   Applied  to  the  skin, 
it  is  irritant  and  rubefacient,  and  moreover  exercises,  in  some  degree,  its  pecu- 
liar influence  upon  the  system,  in  consequence  of  absorption.  Moderately  em- 
ployed, it  is  beneficial  in  enfeebled  digestion  and  flatulence  ;  and  by  many  it  is 
habitually  used  as  a  condiment.  It  has  been  given  with  advantage  in  chronic 
catarrh,  and  other  pectoral  affections  in  which  the  symptoms  of  inflammation 
have  been  subdued,  and  a  relaxed  state  of  the  vessel  remains.    We  have  used  it 
habitually,  and  with  great  benefit,  in  such  affections  in  children,  as  well  as  in 
the  nervous  and  spasmodic  coughs  to  which  the  very  young  are  peculiarly  liable. 
Some  have  recommended  it  in  old  atonic  dropsies  and  calculous  disorders;  and 
it  has  been  emploved  in  the  treatment  of  intermittents.  It  is  thought  also  to  be 
an  excellent  anthelmintic,  especially  in  cases  of  ascarides,  in  w^hich  it  is  given 
both  by  the  mouth  and  the  rectum.    The  juice  is  said  sometimes  to  check  ner- 
vous vomiting  in  the  dose  of  a  few  drops.     If  taken  too  largely,  or  in  excited 
states  of  the  system,  garlic  is  apt  to  occasion  gastric  irritation,  flatulence,  he- 
morrhoids, headache,  and  fever.  As  a  medicine,  it  is  at  present  more  used  ex- 
ternally than  inwardly.  Bruised,  and  applied  to  the  feet,  it  acts  very  beneficially, 
as  a  revulsive,  in  disorders  of  the  head ;  and  is  especially  useful  in  the  febrile 
complaints  of  children,  by  quieting  restlessness  and  producing  sleep.    Its  juice 
mixed  with  oil,  or  the  garlic  itself  bruised  and  steeped  in  spirit,  is  frequently 
used  as  a  liniment  in  infantile  convulsions,  and  other  spasmodic  or  nervous 
affections  in  children.  The  same  application  has  been  made  in  cutaneous  erup- 
tions. A  clove  of  garlic,  or  a  few  drops  of  the  juice,  introduced  into  the  ear, 
are  said  to  prove  efficacious  in  atonic  deafness ;  and  the  bulb,  bruised,  and  ap- 
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plied  in  the  shape  of  a  poultice  above  the  pubes,  has  Bometimes  restored  action 
to  the  bladder,  in  retention  of  urine  from  debility  of  that  organ,  lu  the  same 
shape,  it  has  been  used  to  resolve  indolent  tumours. 

Garlic  may  be  taken  in  the  form  of  a  pill ;  or  the  clove  may  be  swallowed 
either  whole,  or  cut  into  pieces  of  a  convenient  size.  Its  juice  is  also  fre- 
quently administered  mixed  with  sugar.  The  infusion  in  milk  was  at  one  time 
highly  recommended,  and  the  syrup  is  officinal.  The  do.se  in  substance  is  from 
half  a  drachm  to  a  drachm,  or  even  two  drachms,  of  the  fresh  bulb.  That  of 
the  juice  is  half  a  (iuidrachm. 

Of.  Prep.  Syru^jjfKlllii,  U.  S.  W. 

^"^  ALOE. 

Aloes. 

ALOE  BARBADENSIS.  U.  S.,  Br.  Barhadoes  Aloes. 

The  in.spissated  juice  of  the  leaves  of  Aloe  vulgaris  {Lamarck).  U.  S.,  Br. 

ALOP]  CAPEXSIS.  U.S.   Cape  Aloes. 

The  inspissated  juice  of  the  leaves  of  Aloe  spicata  (  Thunherg),  and  of  other 
species  of  Aloe.  U.  S. 

ALOE  SOCOTRINA.  U.S.,  Br.  Socotrine  Aloes. 

The  inspissated  juice  of  the  leaves  of  Aloe  Socotrina  {Lamarck).  U.S. 
The  inspissated  juice  of  the  leaf  of  one  or  more  undetermined  species  of  Aloe. 
Produced  chiefly  in  Socotra.  Br. 

Sue  d'alocs,  Fr.;  Aloe,  Gey-m.,  Ital.;  Aloe,  Span.;  'Masehhcr,  Ar ah. 

Most  of  the  species  belonging  to  the  genus  Aloe  are  said  to  yield  a  bitter 
juice,  which  has  all  the  properties  of  the  officinal  aloes.  It  is  impossible,  from 
the  various  and  sometimes  conflicting  accounts  of  writers,  to  determine  exactly 
from  which  of  the  species  the  drug  is  in  all  instances  actually  derived.  Aloe 
spicata,  however,  is  generally  acknovkiedged  to  be  an  abundant  source  of  it; 
and  A.  vulgaris  and  A.  Socotrina  are  usually  ranked  among  the  medicinal 
species.  In  Lindley's  Flora  Medica,  A.  purpurascens,  A.  arborescens,  A.  Com- 
melyni,  and  A.  multiformis,  all  natives  of  the  Cape  of  Good  Hope,  are  enu- 
merated as  yielding  aloes;  and  others  are,  without  doubt,  occasionally  resorted 
to.  We  shall  confine  ourselves  to  a  description  of  the  three  following  species, 
which  probably  yield  most  of  the  aloes  of  commerce. 

Aloe.  Sex.  Syst.  Hexandria  Monogynia.  —  Nat.  Ord.  JjWlaccse. 

Gen.  Ch.  Corolla  erect,  mouth  spreading,  bottom  nectariferous.  Filameyits 
inserted  into  the  receptacle.    Willd. 

Aloespicata.  Willd.  Sp.  Plant. \\.\%b.  This  species  of  Aloe  was  first  described 
by  Thunberg.  The  stem  is  round,  three  or  four  feet  high,  about  four  inches  in 
diameter,  and  leafy  at  the  summit.  The  leaves  are  spreading,  subverticillate, 
about  two  feet  long,  broad  at  the  base,  gradually  narrowing  to  the  point,  chan- 
neled upon  their  upper  surface,  and  with  remote  teeth  upon  their  edges  The 
flowers  are  bell-shaped,  and  spread  horizontally  in  very  close  spikes.  Beneath 
each  flower  is  a  broad,  ovate,  acute  bracte,  white,  with  three  green  i-treaks, 
and  nearly  as  long  as  the  corolla.  Of  the  six  petals,  the  three  inner  arc  ovate, 
obtuse,  white,  with  three  green  lines,  and  broader  than  the  outer,  Avliich  other- 
wise resemble  them.  The  stamens  are  much  longer  than  the  corolla.  The 
spiked  aloe  is  a  native  of  Southern  Africa,  growing  near  the  Cape  of  Good 
Hope,  and,  like  all  the  other  species,  preferring  a  sandy  soil.  In  some  districts 
of  the  colony  it  is  found  in  great  abundance,  particularly  at  Zwellendam,  near 
Mossel  Bay,  where  it  almost  covers  the  surface  of  the  country.  Much  of  the 
Cape  aloes  is  said  to  be  derived  from  this  species. 

A.  Socotrina.  Lamarck,  Encycl.  i.  85;  De  Cand.  Plantes  Grasses,  Jig.  85; 
Curtis's  Bot.  Mag.  pi  472 ;  Carson's  Illust.  of  Med.  Bot.  ii.  48,;?/.  92.  —  ^.  vera. 
Miller,  Diet.,  ed  8,  no.  5b.  The  stem  of  this  species  is  erect,  eighteen  inches 
or  more  in  height,  woody,  and  leafless  below,  where  it  is  very  rough  from  the 
remains  of  former  leaves.     At  top  it  is  embraced  by  green,  sword-shaped, 
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ascending  leaves,  somewhat  concave  on  their  upper  surface,  convex  beneath, 
curved  inward  at  the  point,  with  numerous  small  white  serratures  at  their 
edges.  The  flowers,  which  are  in  a  cylindrical,  simple  raceme,  are  scarlet  near 
the  base,  pale  in  the  centre,  and  greenish  at  the  summit,  and  have  unequal 
stamens,  of  which  three  are  longer  than  the  corolla.  The  plant  received  its 
name  from  the  Island  of  Socotra,  of  which  it  is  said  to  be  a  native ;  and  is 
supposed  to  be  the  source  of  the  Socotrine  aloes. 

A.  vulgaris.  Lamarck,  Encycl.  i.  86;  De  Cand.  Plantes  Grasses,  fig  2t; 
Carson's  lllust.  of  Med.  Bot.  ii.  46,  pi.  90.  This  species  has  a  very  short 
woody  stem,  and  lanceolate  embracing  leaves,  which  are  first  spreading,  then 
ascending,  of  a  glaucous-green  colour,  somewhat  mottled  with  darker  spots, 
flat  on  the  upper  surface,  convex  beneath,  and  armed  with  hard  reddish  spines, 
distant  from  each  other,  and  perpendicular  to  the  margin.  The  flower- stem  is 
axillary,  of  a  glaucous-reddish  colour,  and  branched,  with  a  cylindrical-ovate 
spike  of  yellow  flowers,  which  are  at  first  erect,  then  spreading,  and  finally 
pendulous,  and  do  not  exceed  the  stamens  in  length.  A.  vulgaris  is  a  native 
of  south-eastern  Europe  and  the  north  of  Africa,  and  is  cultivated  in  Itah^ 
Sicily,  Malta,  and  especially  in  the  West  Indies,  where  it  contributes  largely 
to  furnish  the  Barbadoes  aloes. 

The  proper  aloetic  juice  was  formerly  thought  to  exist  in  longitudinal  vessels 
beneath  the  epidermis  of  the  leaves,  and  readily  flows  out  when  these  are  cut 
transversely;  but,  according  to  M.  Edmond  Robiquet,  who  has  made  elaborate 
researches  in  relation  to  this  drug,  these  vessels  are  air- ducts,  and  the  juice 
flows  in  the  inter-cellular  passages  between  them.  The  liquid  obtained  by  ex- 
pression from  the  parenchyma  is  mucilaginous,  and  possessed  of  little  medi- 
cinal virtue.  The  quality  of  the  drug  depends  much  upon  the  mode  of  preparing 
it.  The  finest  kind  is  that  obtained  by  exudation,  and  subsequent  inspissation 
in  the  sun.  Most  of  the  better  sorts,  however,  are  prepared  by  artificially 
heating  the  juice  which  has  spontaneously  exuded  from  the  cut  leaves.  The 
chief  disadvantage  of  this  process  is  the  conversion  of  a  portion  of  the  soluble 
active  principle  into  an  insoluble  and  comparatively  inert  substance,  through 
the  influence  of  an  elevated  temperature.  The  plan  of  bruising  and  expressing 
the  leaves,  and  boiling  down  the  resulting  liquor,  yields  a  much  inferior  pro- 
duct; as  a  large  portion  of  it  must  be  derived  from  the  mucilaginous  juice  of 
the  parenchyma.  The  worst  plan  of  all  is  to  boil  the  leaves  themselves  in 
water,  and  evaporate  the  decoction.  The  quality  of  the  drug  is  also  afl'ected  by 
the  careless  or  fraudulent  mixture  of  foreign  matters  with  the  juice,  and  the 
unskilful  management  of  the  inspissation. 

Commercial  History  and  Varieties.  Four  chief  varieties  of  aloes  are  known 
in  commerce;  the  Cape  aloes,  the  Socotrine,  the  hepatic,  and  the  Barbadoes, 
of  which  the  first  two  are  most  used  in  this  country. 

1.  Cape  Aloes  is  imported  from  the  Cape  of  Good  Hope,  either  directly, 
or  through  the  medium  of  English  commerce.  It  is  collected  by  the  Hottentots 
and  Dutch  boors  indiscriminately  from  A.  spicata  and  other  species,  which 
grow  wild  in  great  abundance.  Dr.  L.  Pappe,  of  Cape  Town,  states  that  the  best 
aloes  is  derived  from  Aloe  ferox  {Lam.)  growing  at  Zwellendam,  and  a  weaker 
product  U'om  A.  Africana  fix\di  A.  j)licatilis  of  Miller.  {Flor.  Capens.  28.)  The 
process  is  very  simple.  According  to  Hallbeck,  a  Moravian  missionary  who  re- 
sided at  the  Cape,  a  hole  is  made  in  the  ground,  in  which  a  sheep  skin  is  spread 
with  the  smooth  side  upward.  The  leaves  are  then  cut  off  near  the  stem,  and 
arranged  around  the  hole,  so  that  the  juice  which  runs  out  may  be  received  into 
the  skin.  The  juice  flows  most  freely  in  hot  weather.  (  United  Breth.  Mission. 
Intelligencer,  N.  Y.,  vi.  436.)  When  a  sufficient  quantity  of  the  liquor  has  been 
collected,  it  is  inspissated  by  artificial  heat  in  iron  cauldrons,  care  being  taken, 
by  constant  stirring,  to  prevent  its  burning.  When  sufficiently  concentrated, 
it  is  poured  into  boxes  or  skins,  where  it  concretes  upon  cooling.  The  finest 
kind  is  collected  at  the  Missionary  Institution  at  Bethelsdorp,  and  hence  called 
Bethelsdorp  aloes.  Its  superiority  is  owing  exclusively  to  the  greater  care  ob- 
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served  in  conducting  tlie  evaporation,  and  in  avoiding  the  intermixture  of  earth, 
stones,  and  other  impurities. 

Cape  aloes  has  sometimes  been  confounded  with  the  Socotrine,  from  which, 
however,  it  diflfers  very  considerably  in  appearance.  By  the  German  writers  it 
is  called  shining  aloes.  When  freshly  broken,  it  has  a  very  dark-olive  or  green- 
ish colour  approaching  to  black,  presents  a  smooth  bright  almost  glas.sy  sur- 
face, and,  if  held  up  to  the  light,  appears  translucent  at  its  edges.  The  small 
fragments  also  are  semi-transparent,  and  have  a  tinge  of  yellow  or  red,  mixed 
with  the  deep  olive  of  the  opaque  mass.  The  same  tinge  is  sometimes  observa- 
ble in  the  larger  pieco*<*fhe  powder  is  of  a  fine  greenish-yellow  colour,  and, 
being  generally  nr^"e  or  less  sprinkled  over  the  surface  of  the  pieces  as  tliey 
are  kept  in  the  shops,  gives  them  a  somewhat  yellowish  appearance.  Its  odour 
is  strong  and  disagreeable,  but  not  nauseous,  and  in  no  degree  aromatic.  In 
mass,  tlie  drug  has  little  or  no  smell.  Cape  aloes,  when  quite  hard  is  very 
brittle,  and  readily  powdered;  but,  in  very  hot  weather,  it  is  apt  to  become 
somewhat  soft  and  tenacious,  and  the  interior  of  the  pieces  is  occasionally  more 
or  less  so  even  in  winter.  It  is  usually  imported  in  casks  or  boxes.  Dr.  Pe- 
reira  says  that  a  variety  is  sometimes  imported  into  England  from  the  Cape, 
of  a  reddish-brown  colour  like  hepatic  aloes. 

2.  SocoTRi.VE  Aloes.  The  genuine  Socotrine  aloes  is  produced  in  the  Lsland 
of  Soeotra,  which  lies  in  the  Straits  of  liabelmandel,  about  forty  leagues  to  the 
east  of  Cape  Guardafui;  but  we  are  told  by  Ainslie  that  the  greater  part  of 
what  is  sold  under  that  name  is  prepared  in  the  kingdom  of  Melinda,  upon  the 
eastern  coast  of  Africa;  and  Wellsted  states  that  the  aloes  of  the  neighbour- 
ing parts  of  Arabia  is  the  same  as  that  of  Soeotra.  The  commerce  in  this  va- 
riety of  aloes  is  carried  on  chiefly  by  the  maritime  Arabs,  who  convey  it  either 
to  India,  or  up  the  Red  Sea  by  the  same  channel  through  which  it  reached 
Europe  before  the  discovery  of  the  southern  passage  into  the  Indian  Ocean. 
Mr,  Vaughan  states  that  nearly  the  whole  product  of  the  island  is  carried  to 
Maculla,  on  the  southern  coast  of  Arabia,  and  thence  transhipped  to  Bombay, 
(Pharm.  Journ.  and  Trans.,  xii,  268.)  The  species  of  Aloe  which  yields  it  is 
not  certainly  known,  but  is  probably  A.  Socotrina.  According  to  Wellsted,  the 
plant  grows  on  the  sides  and  summits  of  mountains,  from  five  hundred  to  three 
thousand  feet  above  the  level  of  the  plains.  It  is  found  in  all  parts  of  the  island, 
but  most  abundantly  on  the  western  portion,  where  the  surface  is  thickly  covered 
with  it  for  miles.  It  appears  to  thrive  best  in  parched  and  barren  places.  Much 
less  of  the  drug  is  collected  than  formerly,  and  in  the  year  1833  only  two  tons 
were  exported.  The  whole  produce  was  formerly  monopolized  by  the  Arabian 
Sultan  of  Kisseen ;  but  at  present  the  business  of  collecting  the  drug  is  en- 
tirely free  to  the  inhabitants.  The  leaves  are  plucked  at  any  period  of  the  year, 
and  are  placed  in  skins  into  which  the  juice  is  allowed  to  exude.  In  what  way 
the  inspissation  is  eflfected  wo  are  not  informed  by  Wellsted ;  but,  according 
to  Hermann,  it  is  by  exposure  to  the  heat  of  the  sun.  The  aloes  is  exported  in 
skins.  Its  quality  differs  much  according  to  the  care  taken  in  its  preparation. 
(  Wellsted^s  Voyage,  &c.)  A  portion  ascends  the  Red  Sea,  and  through  Egypt 
reaches  the  Mediterranean  ports,  whence  it  is  sent  to  London.  Another  por- 
tion is  carried  to  Bombay,  and  thence  transmitted  to  various  parts  of  the  world. 
That  which  reaches  this  country  either  comes  by  special  order  from  London, 
or  is  brought  by  our  India  traders.  We  have  known  of  two  arrivals  directly 
into  the  United  States,  said  to  be  from  Soeotra,  and  have  in  our  possession 
parcels  of  aloes  brought  by  both.  They  are  identical  in  character,  and  corre- 
spond with  the  following  description. 

Socotrine  aloes  is  in  pieces  of  a  yellowish  or  reddish-brown  colour,  wholly 
different  from  that  of  the  former  variety.  Sometimes  the  colour  is  very  light, 
especially  in  the  fresh  and  not  fully  hardened  parcels;  sometimes  it  is  a  deep 
brownish-red  like  that  of  garnets.  It  is  rendered  much  darker  by  e.tposure  to 
the  air ;  and  the  interior  of  the  masses  is  consequently  much  lighter-coloured 
than  the  exterior.  Its  surface  is  somewhat  glossy,  and  its  fracture  smooth  and 
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conchoidal,  with  sharp  and  semi-transparent  edges.  The  colour  of  its  powder 
is  a  bright  golden  yellow.  It  has  a  peculiar,  not  unpleasant  odour,  and  a  taste, 
which,  though  bitter  and  disagreeable,  is  accompanied  with  an  aromatic  fla- 
vour. Though  hard  and  pulverulent  in  cold  weather,  it  is  somewhat  tenacious 
in  summer,  and  softens  by  the  heat  of  the  hand.  "  It  dissolves  entirely  in  proof 
spirit,  and  during  solution  exhibits  under  the  microscope  numerous  minute 
crystals."  Br. 

Under  the  name  of  Socotrine  aloes,  are  occasionally  to  be  met  with  in  the 
market  small  parcels  beautifully  semi-transparent,  shining,  and  of  a  yellowish, 
reddish,  or  brownish-red  colour.  These,  however,  are  very  rare,  and  do  not 
deserve  to  be  considered  as  a  distinct  variety.  They  are  probably  portions  of 
the  juice  carefully  inspissated  in  the  sun,  and  may  accompany  the  packages 
brought  from  any  of  the  commercial  sources  of  aloes. 

When  in  mass,  as  imported  from  the  East,  Socotrine  aloes  is  soft  and  plastic, 
and  of  a  very  light  yellowish-brown  colour  in  the  interior.  It  becomes  hard 
and  brittle  when  broken  into  pieces;  and  the  London  dealers  hasten  the  result 
by  exposing  it  to  a  very  gentle  heat,  so  as  to  evaporate  the  moisture. 

Pereira  tells  us  that  impure  and  dirty  pieces  of  the  drug  are  melted  and 
strained,  and  that  the  skins  from  which  the  best  portions  have  been  removed 
are  washed  with  water,  which  is  then  evaporated. 

Occasionally  the  juice  has  been  imported  into  London  in  casks,  not  thor- 
oughly inspissated.  In  this  state  it  is  of  the  consistence  of  molasses,  of  an 
orange  or  yellowish  colour,  and  of  a  strong  fragrant  odour.  It  separates,  upon 
standing,  into  a  transparent  liquid,  and  an  opaque,  lighter-coloured,  granular 
portion  which  subsides.  Pereira  found  the  latter  portion  to  consist  of  innumer- 
able minute  prismatic  crystals,  and  believed  it  to  be  identical  with  or  closely 
analogous  to  the  aloin  of  the  Messrs.  Smith.  When  the  juice  is  heated,  the 
deposit  dissolves,  and  the  whole  being  evaporated  yields  a  solid,  transparent 
product,  having  the  properties  of  fine  Socotrine  aloes.  {Pharm.  Journ.,  xi.  439.) 

Much  of  the  aloes  sold  as  Socotrine  has  never  seen  the  Island  of  Socotra,  nor 
even  the  Indian  seas.  It  has  been  customary  to  affix  this  title,  as  a  mark  of 
superior  value,  to  those  parcels  of  the  drug,  from  whatever  source  they  may 
have  been  derived,  which  have  been  prepared  with  unusual  care,  and  are  sup- 
posed to  be  of  the  best  quality.  Thus,  both  in  Spain  and  the  West  Indies,  the 
juice  which  is  obtained  without  expression,  and  inspissated  in  the  sun  without 
artificial  heat,  has  been  called  Socotrine  aloes ;  and  is  probably  little  inferior 
to  the  genuine  drug. 

Socotrine  aloes  has  been  very  long  known  under  this  name,  and  in  former 
times  held  the  same  superiority,  in  the  estimation  of  the  profession,  which  it 
still  to  a  certain  degree  retains. 

3.  Hepatic  Aloks.  Much  confusion  and  uncertainty  have  prevailed  in  rela- 
tion to  this  kind  of  aloes.  The  name  was  originally  applied  to  a  product  from 
the  East  Indies,  of  a  reddish-brown  or  liver-colour,  which  gave  origin  to  the 
designation.  Prom  a  supposed  resemblance  between  this  and  the  aloes  from 
the  West  Indies,  the  name  was  very  commonly  applied  also  to  the  latter  va- 
riety, and  was  even  extended  to  portions  of  the  drug  collected  in  Spain  and 
other  parts  of  the  South  of  Europe.  But  the  West  India  aloes  is  decidedly  dif- 
ferent from  any  now  brought  from  the  East,  and  deserves  the  rank  of  a  distinct 
variety,  with  the  name  of  Barbadoes  aloes.  In  this  country,  we  .seldom  meet 
with  aloes  bearing  the  name  of  the  hepatic,  although  much  that  is  sold  as  So- 
cotrine probably  deserves  it.  In  the  drug  commerce  of  London,  it  is  still  recog- 
nised as  a  distinct  variety.  It  is  imported  into  England  chiefly  from  Bombay; 
but,  according  to  Ainslie,  is  not  produced  in  Hindostan,  being  taken  thither  from 
Yemen  in  Arabia.  It  is  probably  obtained  from  the  same  plants  which  yield  the 
Socotrine,  but  prepared  with  less  care,  or  by  a  different  process.*  In  relation 

*  Dr.  Pereira  inferred,  we  think  somewhat  prematurely,  from  his  observations  on  the 
juice  of  aloes  before  referred  to,  that  the  Socotrine  is  prepared  by  evaporation  by  artifi- 
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to  the  Socotrine  aud  hepatic  aloes,  wo  should  probably  not  bo  far  wrong  in  con> 
8ult>riiig  the  former  us  embracing  the  iiuest,  and  the  latter  the  inferior  parcels 
of  the  sumo  variety;  and  it  Is  in  fact  stated  that  they  sometimes  come  together, 
a  lar^^o  mass  of  the  hepatic  being  crossed  by  a  vein  of  the  Socotrine. 

Hepatic  aloes  is  reddish-brown,  but  darker  and  less  gh)ssy  than  the  Socotrine. 
Its  odour  is  somewhat  like  that  of  the  So6otrine,  but  less  agreeable;  its  tasto 
nauseous,  and  intensely  bitter.  The  fracture  is  not  so  smooth,  nor  the  edges  so 
sharp  anil  transparent  as  in  either  of  the  fu'st-mentioned  varieties.  It  softens 
in  the  hand,  and  becomes  adhesive.  The  powder  is  of  a  dull-yellow  colour. 

4.  13aku\does  Aloes.  Tliis  is  the  name  by  which  the  aloes  produced  in  the 
West  Indies  is  generally  designated.  Tiie  aloes  plants  arc  largely  cultivated 
in  the  poorer  soils  of  Jamaica  and  Barbadoes,  especially  of  the  latter  i.slund. 
The  species  from  which  most  of  the  drug  is  procured  is  A.  vulgaris;  but  A. 
Socotrina,  A.  pu7'pui'ascens,  and  A.  aj'boi'eacens  aro  also  said  to  be  cultivated. 
The  process  employed  appears  to  be  somewhat  diiferent  in  different  places,  or 
at  least  as  described  by  different  authors.  A  fine  kind  was  formerly  prepared 
by  the  spontaneous  inspissation  of  the  juice,  placed  in  bladders  or  shallow  ves- 
sels, and  exposed  to  the  sun.  The  common  Barbadoes  aloes,  however,  is  now 
made,  either  by  boiling  the  juice  to  a  proper  consistence,  or  by  first  forming  a 
decoction  of  the  leaves,  chopped  and  Bu.spended  in  water  in  nets  or  baskets, 
and  then  evaporating  the  decoction.  In  either  case,  when  the  liquor  has  attained 
such  a  consistence  that  it  will  harden  on  cooling,  it  is  poured  into  calabashes 
and  allowed  to  concrete.  A  gentleman  from  Barbadoes,  who  had  seen  the  aloes 
prepared,  recently  informed  Mr.  Squire  that  the  leaves  are  cut  transversely, 
and  so  placed  that  the  juice  flows  from  the  incised  surfaces  into  a  trough, 
which  inclines  to  the  boiler.  (3Ied.  T.  and  Gaz.,  Jan.  18G8,  p.  To.)  It  is  im- 
ported into  England  in  gourds  weighing  from  60  to  70  pounds,  or  even  more. 
In  consequence  of  the  great  demand  for  it  in  veterinary  practice,  it  commands 
a  high  price  in  Great  Britain. 

The  colour  of  Barbadoes  aloes  is  not  uniform.  Sometimes  it  is  dark-brown 
or  almost  black,  sometimes  of  a  reddish-brown  or  liver  colour,  and  again  of 
some  intermediate  shade.  It  has  usually  a  dull  fracture,  and  is  almost  perfectly 
opaque,  even  at  the  edges,  and  in  thin  layers.  It  is  also  distinguishable  by  its 
odour,  which  is  disagreeable  and  even  nauseous.  The  powder  is  of  a  dull  olive- 
yellow.  According  to  Mr.  Giles,  it  yields  80  per  cent,  of  aqueous  extract,  and 
is  even  more  active  than  the  Socotrine.  (Pharm.  Joiirn.,  Dec.  1860,  p.  301.) 
"It  dissolves  almost  entirely  in  proof  spirit,  and  during  solution  exhibits  under 
the  microscope  numerous  crystals."  Br.  According  to  M.  Marais,  Barbadoes 
aloes,  from  whatever  part  of  the  W.  Indies  derived,  and  however  differing 
in  colour,  when  dissolved  in  distilled  water  in  the  proportion  of  one  part  to 
100,000  parts,  has,  in  a  high  degree,  the  property  of  giving  rise  to  a  fine  rose- 
colour  on  tlie  addition  of  chloride  of  gold  or  tincture  of  iodine;  while  all  other 
varieties,  whether  coming  from  Africa  or  India,  with  the  exception  of  the  he- 
patic, produce  with  these  reagents  either  a  feeble  colour,  slow  in  occurring,  or 
no  change  of  colour  whatever.  {Journ.  de  Pharm.  et  de  Chim.,  4e  ser.,  v.  32(5.) 

Besides  these  varieties  of  aloes,  others  are  mentioned  by  authors.  A  very 
inferior  kind,  supposed  to  consist  of  the  dreg.s  of  the  juice  which  furnished  the 
better  sorts,  almost  black,  quite  opaque,  hard,  of  a  rough  fracture  and  very  fetid 
odour,  and  full  of  various  impurities,  was  formerly  sold  under  the  name  o^  fetid, 
caballine,  or  horse  aloes.  It  was  used  exclusively  for  horses ;  but,  in  consequence 
of  the  cheapness  of  better  kinds,  has  been  banished  from  veterinary  practice, 
and  is  not  now  found  in  the  market.  Aloes  has  been  imported  from  Muscat, 
and  a  considerable  quantity  came  over  in  a  vessel  sent  by  the  Sultan  to  the 
United  States.    Some  of  a  similar  origin  has  been  called  Mocha  aloes  in  Lon- 

cial  heat,  to  which  it  owes  its  transparency;  while  the  hepatic  is  opaque,  because  dried 
in  the  sun.  If  this  were  the  case,  Barbadoes  aloes,  which  is  wholly  opaque,  more  so  evefi 
than  the  hepatic,  should  have  been  dried  in  the  sun,  instead  of  being  inspissated  by  boat, 
as  it  really  is.  (A'bte  to  the  tenth  edition.) 


94  Abe.  PART  I. 

don;  but  it  is  nothing  more  than  an  inferior  sort  of  hepatic.  Several  inferior 
kinds,  produced  in  different  parts  of  Hindostan,  have  been  described  by  Pereira 
under  the  name  of  India  aloes;  but  they  are  not  brought,  unless  accidentally, 
into  the  markets  of  Europe  or  this  country. 

General  Properties.  The  odour  of  aloes  is  different  in  the  different  varieties. 
The  taste  is  in  all  of  them  intensely  bitter  and  very  tenacious.  The  colour  and 
other  sensible  properties  have  been  sufficiently  described.  Several  distinguished 
chemists  have  investigated  the  nature  and  composition  of  aloes.  Braconnot 
found  it  to  consist  of  a  bitter  principle,  soluble  in  water,  and  in  alcohol  of  38° 
B.,  which  he  considered  peculiar,  and  named  resino-amer  {resinous  bitter) ;  and 
of  another  substance,  in  smaller  proportion,  inodorous  and  nearly  tasteless, 
very  soluble  in  alcohol,  and  scarcely  soluble  in  boiling  water,  which  he  desig- 
nated by  the  name  of  flea-coloured  principle.  These  results  were  essentially 
confirmed  by  Trommsdorff,  Bouillon-Lagrange,  and  Yogel,  who  considered  the 
former  substance  as  extractive  matter,  and  the  latter  as  a  kind  of  resin.  Besides 
these  principles,  Trommsdorff  discovered,  in  a  variety  of  hepatic  aloes,  a  pro- 
portion of  insoluble  matter  which  he  considered  as  albumen;  and  Bouillon-La- 
grange and  Vqgel  found  that  the  Socotrine  also  yielded,  by  distillation,  a  small 
quantity  of  volatile  oil,  which  they  could  not  obtain  from  the  hepatic.  The  pro- 
portions of  the  ingredients  were  found  to  vary  greatly  in  the  different  varieties 
of  the  drug;  and  the  probability  is,  that  scarcely  any  two  specimens  would 
afford  precisely  the  same  results.  Braconnot  found  about  73  per  cent,  of  the 
bitter,  and  26  of  the  Jlea-coloured  principle.  Trommsdorf  obtained  from  Soco- 
trine aloes  about  75  parts  of  extractive  and  25  of  resin ;  and  from  the  hepatic, 
81"25  of  extractive,  6'25  of  resin,  and  1250  of  albumen,  in  100  parts.  The 
former  variety,  according  to  Bouillon-Lagrange  and  Vogel,  contains  68  per 
cent,  of  extractive  and  32  of  resin;  the  latter  52  of  extractive,  42  of  resin,  and 
6  of  the  albuminous  matter  of  Trommsdorff.  We  are  not  aware  that  any  analysis 
has  been  published  of  the  Cape  aloes  as  a  distinct  variety. 

Berzelius  considers  the  resin  of  Trommsdorff  and  others  to  belong  to  that 
form  of  matter  which  he  calls  apotheme  (see  Extracts),  and  which  is  nothing 
more  than  extractive,  altered  by  the  action  of  the  air.  It  may  be  obtained  sepa- 
rate by  treating  aloes  with  water,  and  digesting  the  undissolved  portion  with 
oxide  of  lead,  which  unites  with  the  apotheme  forming  an  insoluble  compound, 
and  leaves  a  portion  of  the  unaltered  extractive,  which  had  adhered  to  it,  dis- 
solved in  the  water.  The  oxide  of  lead  may  be  separated  by  nitric  acid  very 
much  diluted;  and  the  apotheme  remains  in  the  form  of  a  brown  powder,  in- 
soluble in  cold  water,  very  slightly  soluble  in  boiling  water,  to  which  it  im- 
parts a  yellowish-brown  colour,  soluble  in  alcohol,  ether,  and  alkaline  solutions, 
and  burning  like  tinder  without  flame,  and  without  being  melted.  The  bitter 
extractive,  which  constitutes  the  remainder  of  the  aloes,  may  be  obtained  by 
treating  the  watery  infusion  with  oxide  of  lead,  to  separate  a  portion  of  the 
apotheme  which  adheres  to  it,  and  evaporating  the  liquor.  It  is  a  yellowish, 
translucent,  gum-like  substance,  fusible  by  a  gentle  heat,  of  a  bitter  taste,  solu- 
ble in  ordinary  alcohol,  but  insoluble  in  anhydrous  alcohol,  and  in  ether. 

A  subsequent  analysis  of  aloes  by  M.  Edmond  Robiquet  yielded  the  following 
results.  A  portion  of  hyacinthine,  transparent  aloes,  considered  as  genuine  So- 
cotrine, was  found  to  consist,  in  100  parts,  of  85  of  aloetin,  2  of  ulmate  of  potassa, 
2  of  sulphate  of  lime,  0  25  of  gallic  acid,  8  of  albumen,  and  traces  of  carbonate 
of  potassa,  carbonate  of  lime,  and  phosphate  of  lime.  To  get  pure  aloetin,  M. 
Robiquet  exhausted  aloes  in  powder  with  cold  water ;  concentrated  the  infusion ; 
added  an  excess  of  acetate  of  lead,  which  precipitated  the  gallate,  ulmate,  and 
albuminate  of  that  metal;  poured  into  the  clear  liquor  solution  of  ammonia; 
separated  the  yellowish-orange  coloured  precipitate,  consisting  of  oxide  of  lead 
combined  with  aloetin,  washed  it  with  boiling  water,  and  then  decomposed  it 
by  a  current  of  sulphuretted  hydrogen  with  the  exclusion  of  atmospheric  air. 
Sulphuret  of  lead  was  deposited,  and  a  colourless  liquid  floated  above  it,  which, 
being  decanted,  and  evaporated  in  vacuo,  yielded  aloetin  in  slightly  yellowish 
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Bcales.  Thua  procured,  aloetin  is  uncrystallizable,  very  soluble  in  water  and 
alcohol,  but  slightly  soluble  in  ether,  mid  quite  insoluble  in  the  fixed  and  vola- 
tile oils.  It  is  entirely  dissipated  at  a  red  heat.  If  exposed  to  the  air  during 
desiccation,  it  becomes  intensely  red,  in  consecjuenco  of  the  absorption  of  a 
minute  proportion  of  oxygen,  which,  however,  scarcely  affects  its  properties 
in  other  respects.  It  pos.sosses  in  a  high  degree  the  bitter  taste  and  purgative 
property  of  aloes,  and  might  be  used  as  a  substitute;  8  parts  of  it  representing 
10  of  Socotrine  and  50  of  Cape  aloes.   (Journ.  de  rharm.,  3e  ser.,  x.  173.)* 

Aloin.  The  bitter  substances  noticed  above,  viz.,  the  renino-nmer  of  Bracon- 
not,  the  bitter  extractive  of  Berzelius  and  others,  and  the  aloetin  of  Kobiquet, 
probably  contain  the  active  principle  of  aloes,  but  combined  with  impurities 
which  render  it  insusceptible  of  crystallization.  Messrs.  T.  and  H.  Smith,  of 
Edinburgh,  have  succeeded  in  obtaining  it  quite  pure  and  in  crystals,  and  name 
it  aloin.  This  has  been  examined  by  Mr.  Stenhouse,  and  found,  when  quite  free 
from  water,  to  have  a  definite  composition,  represented  by  the  formula  C^lI^fi^^. 
There  can  be  no  doubt  that  it  is  the  active  principle  of  aloes;  as  it  has  been 
found  to  operate  invariably  as  a  cathartic  in  the  dose  of  one  or  two  grains,  and 
occasionally  in  that  of  half  a  grain. 

It  is  obtained  most  readily  from  Barbadoes  aloes.  The  process  consists  of 
mixing  this,  previously  powdered,  with  sand,  exhausting  it  with  cold  water, 
evaporating  the  infusion  in  vacuo  to  the  consistence  of  syrup,  and  allowing  the 
residue  to  rest  in  a  cool  place.  In  two  or  three  days  the  concentrated  liquid 
becomes  filled  with  a  brownish-yellow  granular  mass  of  minute  crystals,  which 
is  impure  aloin.  This  is  separated,  by  pressure  between  folds  of  bibulous  paper, 
from  a  greenish-brown  matter  that  contaminates  it,  and  then  repeatedly  crys- 
tallized from  hot  water,  the  temperature  of  which  should  not  exceed  150°,  as 
aloin  is  rapidly  oxidized  at  the  boiling  point.  By  dissolving  it  in  hot  alcohol, 
and  allowing  the  solution  to  cool,  it  is  obtained  in  the  shape  of  minute  needle- 
shaped  crystals,  arranged  in  a  star-like  form.  These  are  pale-yellow,  at  first 
sweetish  to  the  taste,  but  soon  intensely  bitter;  combustible  without  residue; 

*  Aloetic  acid.  Aloes  treated  with  nitric  acid  yields  three  distinct  acids  ;  the  aloetic, 
chrysammic,  and  picric,  separable  by  the  diflfercnt  solubilities  of  their  potassa  salts.  If 
these  salts  be  dissolved  in  boiling  water,  the  chrysammate  is  first  deposited,  then,  espe- 
cially after  a  little  evaporation,  the  picrate,  while  the  aloetate  remains.  To  separate 
the  aloetic  acid,  the  residuary  solution  is  treated  with  acetate  of  baryta,  and  evapo- 
rated on  a  water-bath.  The  aloetate  is  deposited  in  warty  crystals,  which  are  washed 
with  cold  water,  then  dissolved  by  hot  water,  and  decomposed  by  dilute  nitric  acid. 
Aloetic  acid  separates,  in  the  statc'of  a  yellow,  amorphous  powder,  which  melts  at  248° 
F.,  losing  one  eq.  of  water.  It  has  a  bitter  and  acrid  taste,  detonates  when  heated  on  a 
plate  of  platinum,  is  freely  soluble  in  alcohol,  slightly  in  cold  water,  but  is  dissolved  by 
not  water,  to  which  it  imparts  a  purple  colour,  Avhich  is  changed  to  yellow  by  acid  and 
to  red  by  alkalies.  The  aloetate  of  potassa  and  of  soda  are  very  soluble  in  water.  Aloetic 
acid  was  called  by  Scheele  and  Braconnot,  "  the  artificial  bitter  of  aloes."  (Finckh,  Ann. 
Chem.  Pharm.,  cxxiv.  p.  236 ;  J.  de  Pharm.^iQ  ser.,  ii.  77.) — Note  to  the  thirteenth  edition. 

For  certain  views  of  M.  Edmond  Robiquet,  contradictory  in  some  respects  of  the  state- 
ment of  the  Messrs.  Smith,  but  which,  having  been  shown  to  be  incorrect,  it  seems 
hardly  necessary  to  retain,  the  reader  is  referred  to  former  editions  of  this  work. 

Mr.  T.  B.  Groves  has  obtained  aloin  largely  from  Socotrine  aloes.  In  the  process  of 
the  Messrs.  Smith,  cold  water  was  used  in  the  extraction  of  the  principle.  But  aloin  is 
feebly  soluble  in  cold  water,  while  readily  so  in  the  same  liquid  heated.  Mr.  Groves 
availed  himself  of  this  fact.  He  exhausted  the  aloes  by  means  of  boiling  water,  acidu- 
lated the  decoction  slightly  with  muriatic  acid,  separated  the  precipitated  matter  by 
filtration,  evaporated  the  liquor  to  the  consistence  of  syrup,  and  set  it  aside  to  crystal- 
lize. In  a  fortnight  the  liquid  had  become  a  mass  of  crystals,  which  were  separated  by 
draining  and  compression,  and  purified  by  repeated  solution  in  boiling  water,  and  crys- 
tallization. The  pure  aloin  obtained  amounted  to  10  per  cent,  of  the  aloes  used.  (Pharm. 
Journ.,  xvi.  129.) — Note  to  the  eleventh  edition. 

A  more  recent  view  of  the  constitution  of  aloes,  resulting  from  the  experiments  of  M. 
Kosmann,  an  apothecary  at  Thann,  in  France,  is  that  it  belongs  to  the  family  of  gluco- 
sides;  consisting  of  two  electronegative  resins,  having  acid  properties  in  different  de- 
grees, and  a  carbohydrogen,  which  is  converted  into  glucose  or  grape  sugar  by  the  action 
either  of  acids,  or  strong  alkalies.  {Journ.  de  Pharm.,  Sept.  1861,  p.  \il.)—Note  to  the 
twelfth  edition. 
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slightly  soluble  in  cold  water  or  alcohol,  but  readily  dissolved  by  these  liquids 
when  moderately  heated;  soluble  also  readily  in  alkaline  solutions,  which  are 
rendered  of  an  orange-yellow  colour,  and  become  rapidly  darker,  especially  when 
heated,  in  consequence  of  the  oxidation  of  the  aloin,  and  its  conversion  into 
resin.  By  the  action  of  strong  nitric  acid  it  is  conVerted  into  chrysammic  acid. 
It  is  neither  acid  nor  alkaline;  but,  Avith  strong  solution  of  subacetate  of  lead, 
is  precipitated  in  combination  with  the  oxide  of  that  metal.  (See  Ed.  Monthly 
Journ.  of  Med.  Sci.,  xii.  127,  Feb.  1851,  and  Fliarvi.  Journ.  and  Trans.,  xi. 
458.)  There  can  be  no  doubt  that  aloin  exists  also  in  Socotrine  and  Cape 
aloes ;  and  the  Messrs.  Smith,  though  they  at  first  failed  in  obtaining  it  from 
these  varieties,  have  subsequently  succeeded  with  the  Socotrine. 

Aloes  yields  its  active  matter  to  cold  water,  and  when  good  is  almost  wholly 
dissolved  by  boiling  water:  but  the  inert  portion,  or  apotheme  of  Berzelius,  is 
deposited  as  the  solution  cools.  It  is  also  soluble  in  alcohol,  rectified  or  diluted. 
Long  boiling  impairs  its  purgative  properties  by  oxidizing  the  aloin,  and  ren- 
dering it  insoluble.  The  alkalies,  their  carbonates,  and  soap  alter  in  some 
measure  its  chemical  nature,  and  render  it  of  easier  solution.  It  is  inflammable, 
swelling  up  and  decrepitating  when  it  burns,  and  giving  out  a  thick  smoke  which 
has  the  odour  of  the  drug. 

Those  substances  only  are  incompatible  with  aloes  which  alter  or  precipitate 
the  soluble  matter;  as  the  insoluble  portion  is  without  action  upon  the  system. 
Among  these  is  the  infusion  of  galls,  Avhich  we  have  found,  probably  through 
its  tannic  acid,  to  afford  a  copious  precipitate  with  an  aqueous  solution  of  aloes. 
It  is  said  that  such  a  solution  will  keep  a  long  time,  even  for  several  months, 
without  exhibiting  mouldiness  or  putrcscency,  though  it  becomes  ropy. 

Medical  Properties  and  Uses.  Aloes  was  known  to  the  ancients.  It  is  men- 
tioned in  the  works  of  Dioscorides  and  Celsus,  the  former  of  whom  speaks  of 
two  kinds.  The  varieties  are  similar  in  their  mode  of  action.  They  are  all 
cathartic,  operating  very  slowly  but  certainly,  and  having  a  peculiar  affinity 
for  the  large  intestines.  Their  action,  moreover,  appears  to  be  directed  rather 
to  the  muscular  coat  than  to  the  exhalant  vessels;  and  the  discharges  which 
they  produce  are,  therefore,  seldom  very  thin  or  watery.  In  a  full  dose  they 
quicken  the  circulation,  and  produce  general  warmth.  When  frequently  re- 
peated, they  are  apt  to  irritate  the  rectum,  giving  rise,  in  some  instances,  to 
hemorrhoids,  and  aggravating  them  when  already  existing.  Aloes  has  also  a 
decided  tendency  to  the  uterine  system.  Its  cmnienagogue  effect,  which  is  often 
very  considerable,  is  generally  attributed  to  a  sympathetic  extension  of  irrita- 
tion from  the  rectum  to  the  uterus ;  but  Ave  can  see  no  reason  why  the  medi- 
cine should  not  act  specifically  upon  this  organ  ;  and  its  influence  in  promoting 
menstruation  is  by  no  means  confined  to  cases  in  Avhich  its  action  upon  the 
neighbouring  intestine  is  most  conspicuous.  A  peculiarity  in  the  action  of  this 
cathartic  is,  that  an  increase  of  the  quantity  administered,  beyond  the  medium 
dose,  is  not  attended  by  a  corresponding  increase  of  effect.  Its  tendency  to 
irritate  the  rectum  may  be  obviated,  in  some  measure,  by  combining  with  it 
soap  or  an  alkaline  carbonate;  but  it  does  not  follow,  as  supposed  by  some, 
that  this  modification  of  its  operation  is  the  result  of  increased  solubility ;  for 
aloes  given  in  a  liquid  state  produces  the  same  effect  as  when  taken  in  pill  or 
powder,  except  that  it  acts  somewhat  more  speedily.  Besides,  when  externally 
applied  to  a  blistered  surface,  it  operates  exactly  in  the  same  manner  as  when 
internally  administered,  thus  proving  that  its  peculiarities  are  not  dependent 
upon  the  particular  form  in  which  it  may  be  given,  but  on  specific  tendencies 
to  particular  parts.  (Gerhard,  N.  Am.  Med.  and  Surg.  Journ.,  x.  155.)  With 
its  other  powers,  aloes  combines  the  property  of  slightly  stimulating  the 
stomach.  It  is,  therefore,  in  minute  doses,  an  excellent  remedy  in  habitual 
costiveness  attended  with  torpor  of  the  digestive  organs.  It  has  been  supposed 
to  stimulate  the  hepatic  secretion,  and  certainly  acts  sometimes  very  happily 
in  jaundice,  producing  bilious  stools  even  after  calomel  has  failed.  From  its 
special  direction  to  the  rectum,  it  has  been  found  peculiarly  useful  in  the 
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treatment  of  ascarides.  In  amenorrhoea  it  is  perhaps  more  frequently  employed 
than  any  other  remedy,  entering  into  almost  all  the  numerous  empirical  pre- 
parations habitually  resorted  to  by  females  in  that  complaint,  and  enjoying  a 
no  less  favourable  reputation  in  regular  practice.  It  is  frequently  combined 
with  more  irritating  cathartics,  in  order  to  regulate  their  liability  to  excessive 
action.  In  amenorrhoea,  it  is  said  to  be  peculiarly  efficacious,  when  given,  in 
the  form  of  enema,  about  the  period  when  the  menses  should  appear.  Aloes 
is  contraindicated  by  hemorrhoids,  and  is  unsuitable,  unless  modified  by  com- 
bination, to  the  treatment  of  inflammatory  diseases. 

The  medium  dose  is  10  grains ;  but  as  a  laxative  it  will  often  operate  in  the 
quantity  of  2  or  3  grains ;  and,  when  a  decided  impression  is  required,  the  dose 
may  be  augmented  to  20  grains.  In  consequence  of  its  excessively  bitter  and 
somewhat  nauseous  taste,  it  is  most  conveniently  administered  in  pills.* 

Off.  Frep.  Aloe  Purificata,  U.  S.;  Enema  Aloes,  Br.;  Extractum  Aloes  Bar- 
badensis,  Br.;  Ext.  Aloes  Socotrinae,  Br.;  Ext.  Colocynth.  Comp.,  U.  S.;  Pilulae 
Aloes,  U.  8.;  Pil.  Aloes  Barbadensis,  Br.;  Pil.  Aloes  et  Assafoetidae  ;  Pil  Aloes 
et  Ferri,  Br.;  Pil.  Aloes  et  M astiches,  U.  S.;  Pil.  Aloes  et  Myrrhae ;  Pil.  Aloes 
Socotrinae,  Br.;  Pil.  Cambogiae  Comp.,  J?r.;  Pil.  Colocynth.  Comp.,  ^r,,-  Pil. 
Colocynthidis  et  Hyoscyanii,  Br.;  Pil,  Rhei  Comp.;  Pulvis  Aloes  et  Canellae, 
U.  S.;  Tinctura  Aloes;  Tinct.  Aloes  et  Myrrhae,  U.  S.;  Tinct.  Benzoini  Comp.; 
Yinum  Aloes.  W. 

ALTERA.  U.S. 

Marbhmallow. 

The  root  of  Althaea  officinalis.  U.  S. 

Guimauve,  Fr.;  Eibisch,  Germ.;  Altca,  Ital.;  Altea,  Malvavisco,  .^an. 

Althjga.  Sex.  Syst.  Monadelphia  Polyandria.  —  Nat.  Ord.  Malvaceae. 

Gen.  Ch.  Calyx  double,  thp  exterior  six  or  nine-cleft.  Capsules  numerous, 
one-seeded,  Willd. 

Althsea  officinalis.  Willd,  Sp.  Plant,  iii.  nO;  Woodv.  Med.  Bot.  p.  552,  t. 
198.  Marshmallow  is  an  herbaceous  perennial,  with  a  perpendicular  branching 
root,  and  erect  woolly  stems,  from  two  to  four  feet  or  more  in  height,  branched 
and  leafy  towards  the  summit.  The  leaves  are  alternate,  petiolate,  nearly  cord- 
ate on  the  lower  part  of  the  stem,  oblong-ovate  and  obscurely  three-lobed  above, 
somewhat  angular,  irregularly  serrate,  pointed,  and  covered  on  both  sides  with 
a  soft  down.  The  flowers  are  terminal  and  axillary,  with  short  peduncles,  each 
bearing  one,  two,  or  three  flowers.  The  corolla  has  five  spreading,  obcordate 
petals,  of  a  pale-purplish  colour.  The  fruit  consists  of  numerous  capsules  united 
in  a  compact  circular  form,  each  containing  a  single  seed.  The  plant  grows 
throughout  Europe,  inhabiting  salt  marshes,  the  banks  of  rivers,  and  other  moist 
places.  It  is  found  also  in  this  country  on  the  borders  of  salt  marshes.  In  some 
parts  of  the  Continent  of  Europe,  it  is  largely  cultivated  for  medical  use.  The 
whole  plant  abounds  in  mucilage.  The  flowers,  leaves,  and  root  are  mucilagi- 
nous, and  were  formerly  officinal ;  but  the  last  only  is  employed  to  any  con- 
siderable extent  in  this  country. 

The  roots  should  be  collected  in  autumn  from  plants  at  least  two  years  old. 
They  are  cylindrical,  branched,  as  thick  as  the  finger  or  thicker,  from  a  foot  to 

*  Dr.  Paris  enumerates  the  following  empirical  preparations,  containing  aloes  as  a 
loading  ingredient: — Anderson's  pills,  consisting  of  aloes,  jalap,  and  oil  of  aniseed; 
Hoopkr's  pills,  of  aloes,  myrrh,  sulphate  of  iron,  canella,  and  ivory-black;  Dixon's 
ANTIBILI0U8  PILLS,  of  aloes,  scammony,  rhubarb,  and  tartarized  antimony ;  Spbedi- 
man's  pills,  of  aloes,  myrrh,  rhubarb,  extract  of  chamomile,  and  essential  oil  of  chamo- 
mile; Dinner  pills,  of  aloes,  mastich,  red  roses,  and  syrup  of  wormwood;  Fother- 
gill's  pills,  of  aloes,  scammony,  colocynth,  and  oxide  of  antimony ;  Peter's  pills, 
of  aloes,  jalap,  scammony,  gamboge,  and  calomel ;  and  Ridcliff's  Elixir,  of  aloes, 
cinnamon,  zedoary,  rhubarb,  cochineal,  syrup  of  buckthorn,  and  spirit  and  water  as  the 
solvent ;  to  which  may  be  added  Lee's  Windham  pills,  consisting  of  gamboge,  aloes, 
soap,  and  nitrate  of  potassa ;  and  Lee's  New  London  pills,  of  aloes,  scammony,  gam- 
})0ge,  calomel,  jalap,  soap,  and  syrup  of  buckthorn. 
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a  foot  and  a  half  long,  externally  of  a  yellowish  colour,  which  becomes  grayish 
by  drying,  within  white  and  fleshy  They  are  usually  prepared  for  the  market 
by  removing  the  epidermis.    Our  shops  are  supplied  from  Europe. 

Properties.  Marshmallow  root  comes  to  us  in  pieces  three  or  four  inches  or 
more  in  length,  usually  not  so  thick  as  the  finger,  generally  round,  but  sometimes 
split,  white  externally  and  downy  from  the  mode  in  which  the  epidermis  is  re- 
moved, light  and  easily  broken  with  a  short  somewhat  fibrous  fracture,  of  a  pecu- 
liar faint  smell,  and  a  mild,  mucilaginous,  sweetish  taste.  Those  pieces  are  to 
be  prefeiTed  which  are  plump  and  but  slightly  fibrous.  The  root  contains  a 
large  proportion  of  mucilage,  besides  starch  and  saccharine  matter,  which  it 
yields  readily  to  boiling  water.  The  mucilage,  without  the  starch,  is  extracted 
by  cold  water,  which  thus  becomes  ropy.  A  principle  was  discovered  in  the 
root  by  M.  Bacon,  which  he  supposed  to  be  peculiar  to  the  marshmallow,  but 
which  has  been  ascertained  to  be  identical  with  the  asparagin  of  Ilobiquet. 
MM.  Boutron-Charlard  and  Pelouze  found  it  to  belong  to  that  class  of  organic 
principles,  which  are  convertibte  by  strong  acids,  and  other  agencies,  into  am- 
monia and  peculiar  acids,  and  which  are  designated  by  the  termination  amide. 
Thus  asparagin,  which  in  this  view  should  be  called  asparamide,  is  converted 
into  ammonia  and  asparmic,  or,  as  it  was  formerly  named,  aspartic  acid;  and 
one  eq.  of  the  resulting  asparmate  of  ammonia  corresponds  with  one  eq.  of  as- 
paramide and  one  of  water.  (Journ.  de  Pharm.,  xix.  208.)  Asparagin,  being 
now  considered  as  a  derivative  from  malate  of  ammonia,  has  received  the  name 
of  nialamide,  and  asparmic  acid  is  called,  by  a  corresponding  change,  mala- 
midic  av'id.  (Gregory's  Chemistry.)  It  is  found  in  various  other  plants  besides 
tho  marshmallow,  as  in  the  shoots  of  asparagus,  in  vetches  grown  in  the  dark, 
ill  all  the  varieties  of  the  potato,  and  in  the  roots  of  the  comfrey  and  liquorice 
plant.  According  to  Professor  Piria,  asparagin  has  acid  properties.  It  has  no 
therapeutical  value.  Marshmallow  is  said  to  become  somewhat  acid  by  decoc- 
tion. Those  pieces  should  be  rejected  which  are*  woody,  discoloured,  mouldy, 
of  a  sour  or  musty  smell,  or  a  sourish  taste. 

The  roots  of  other  Malvacese  are  sometimes  substituted  for  that  of  marsh- 
mallow, without  disadvantage,  as  they  possess  similar  properties.  Such  are 
those  of  Althaea  rosea  or  hollyhock,  and  Malva  Alcea.  The  dark  purple  flowers 
of  a  variety  of  A.  rosea  are  proposed  by  Prof  Atkins,  of  the  Univ.  of  Md.,  as 
a  test  for  acids  and  alkalies.  A  strong  infusion  of  these  flowers  imparts  to 
slips  of  white  filtering  paper  immersed  in  it  a  permanent  purplish-blue  colour, 
which  is  reddened  by  acids,  and  rendered  bluish-green  by  alkalies. 

Medical  Properties  and  Uses.  The  virtues  of  marshmallow  are  exclusively 
those  of  a  demulcent.  The  decoction  of  the  root  is  much  used  in  Europe  in  ir- 
ritation and  inflammation  of  the  mucous  membranes.  The  roots  themselves, 
boiled  and  bruised,  are  sometimes  employed  as  a  poultice.  The  leaves  and 
flowers  are  applied  to  similar  uses.  In  France,  the  powdered  root  is  much  used 
iu  the  preparation  of  pills  and  electuaries.  Some  prefer  it  to  powdered  liquorice 
root  in  the  preparation  of  the  mercurial  pill. 

Of.  Prep.  Pilulse  Ferri  lodidi,  U.  S.  W. 

ALUMEN.  U.S.,  Br. 
Ahem. 

Sulphate  of  alumina  and  potassa.  U.  S.  A  sulphate  of  ammonia  and  alumina 
crystaUized  from  solution  in  water,  NH  O.SOg.Al^O^.SSOg-f  24HO.  Br. 

Alun,  Fr.,  Dan.,  Swed'.;  Alaun,  Gej-m.;  Allume,  Ital.;  Alumhve,  Span. 

The  U.  S.  officinal  alum  is  a  double  salt,  consisting  of  tersulphate  of  aiumina, 
united  with  sulphate  of  potassa ;  the  British  salt  differs  in  the  substitution  of 
sulphate  of  ammonia  for  that  of  potassa. 

Alum  is  manufactured  occasionally  from  earths  which  contain  it  ready  formed, 
but  most  generally  from  minerals  which,  from  the  fact  of  their  containing  most 
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or  all  of  its  constituents,  are  called  alum  ores.  The  principal  alum  ores  are 
the  alum  sloue,  which  is  a  native  mixture  of  sulphate  of  alumina  and  sulphate 
of  potassa,  fourul  in  large  quantities  at  Tolfa  and  Piombino  in  Italy;  and  cer- 
tain natural  mixtures  of  bisulphuret  of  iron  with  alumina,  silica,  and  bitumiT 
nous  matter,  called  aluminous  schist  or  alum-slate. 

At  the  Solfaterra,  and  other  places  in  Southern  Italy,  alum  was  formerly  ex- 
tracted from  earths  containing  it  ready  formed.  The  ground  being  of  volcanic 
origin,  and  having  a  temperature  of  about  104°,  an  efflorescence  of  pure  alum 
formed  upon  its  surface.  This  was  collected  and  lixiviated,  and  the  solution 
crystallized  by  slow  evaporation  in  leaden  vessels  sunk  in  the  ground. 

The  alum  stone  is  manufactured  into  alum  by  calcination,  and  subsequent 
exposure  to  the  air  for  three  months ;  the  mineral  being  frequently  sprinkled 
with  water,  in  order  that  it  may  be  brought  to  the  state  of  a  soft  mass.  This  is 
lixiviated,  and  the  solution  obtained  crystallized  by  evaporation.  The  alum  stone 
may  be  considered  as  consisting  of  alum,  united  with  a  certain  quantity  of  hy- 
drate of  alumina.  The  latter,  by  the  calcination,  loses  its  water,  and  becomes 
incapable  of  remaining  united  with  the  alum  of  the  mineral,  which  is  conse- 
quently set  free.  Alum  of  the  greatest  purity  is  obtained  from  this  ore. 

Alum- slate,  when  compact,  is  first  exposed  to  the  air  for  a  mouth.  It  is  then 
stratified  with  wood,  which  is  set  on  fire.  The  combustion  which  ensues  is  slow 
and  protracted.  The  sulphur  is  in  part  converted  into  sulphuric  acid,  which 
unites  with  the  alumina  ;  and  the  sulphate  of  alumina  thus  formed  generates  a 
portion  of  alum  with  the  potassa  derived  from  the  ashes  of  the  wood.  The  iron, 
in  the  mean  time,  is  almost  wholly  converted  into  sesquioxide,  and  thus  be- 
comes insoluble.  The  matter  is  lixiviated,  and  the  solution  crystallized  into  alum 
by  evaporation.  The  mother-waters,  containing  sulphate  of  alumina,  are  then 
drawn  off,  and  made  to  yield  a  further  portion  of  alum  by  the  addition  of  sul- 
phate of  potassa  or  chloride  of  potassium;  the  latter  being  obtained  usually 
from  the  soap  boilers. 

When  the  alum-slate  is  easily  disintegrated,  it  is  not  subjected  to  combustion, 
but  merely  placed  in  heaps,-  and  occasionally  sprinkled  with  water.  The  bisul- 
phuret of  iron  gradually  absorbs  oxygen,  and  passes  into  sulphate  of  the  pro- 
toxide, which  effloresces  on  the  surface  of  the  heap.  Part  of  the  sulphuric  acid 
formed  unites  with  the  alumina;  so  that,  after  the  chemical  changes  are  com- 
pleted, the  heap  contains  both  the  sulphate  of  iron  and  the  sulphate  of  alumina. 
At  the  end  of  about  a  year,  the  matter  is  lixiviated,  and  the  solution  of  the 
two  sulphates  produced  is  concentrated  to  the  prpper  degree  in  leaden  boilers. 
The  sulphate  of  iron  crystallizes,  while  the  sulphate  of  alumina,  being  a  deli- 
quescent salt,  remains  in  the  mother-waters.  These  are  drawn  off,  and  treated 
with  sulphate  of  potassa  in  powder,  heat  being  at  the  same  time  applied.  The 
whole  is  then  allowed  to  cool,  that  the  alum  may  crystallize.  The  crystals  are 
then  separated  from  the  solution,  and  purified  by  a  second  solution  and  crystal- 
lization. They  are  next  treated  with  water,  just  sufficient  to  dissolve  them  at 
the  boiling  temperature;  and  the  saturated  solution  is  run  into  casks  or  tubs, 
so  constructed  as  to  be  easily  taken  to  pieces,  and  set  up  again.  In  the  course 
of  ten  or  fifteen  days,  the  alum  concretes  into  a  crystalline  mass,  from  which 
the  mother-liquor  is  let  off.  The  vessel  is  then  taken  to  pieces,  and  the  salt, 
having  been  broken  up,  is  packed  in  barrels  for  sale.  This  process  for  forming 
the  alum  in  large  masses  is  called  rocking. 

Alum  is  now  largely  manufactured  by  the  direct  combination  of  its  consti- 
tuents. With  this  view,  clays  are  selected  as  free  from  iron  and  carbonate  of 
lime  as  possible,  and  calcined  to  sesquioxidize  the  iron,  and  render  them  more 
easily  pulverizable  ;  after  which  they  are  dissolved,  by  the  assistance  of  heat,  in 
weak  sulphuric  acid.  Advantage  has  been  found  from  mixing  the  clay,  pre- 
viously to  calcination,  with  powdered  charcoal,  coke,  or  other  carbonaceous  mat- 
ter, in  the  proportion  of  about  one  to  six  of  the  clay,  and  then,  applying  heat 
by  a  reverberatory  furnace  till  all  the  carbon  is  consumed.  It  is  asserted  that 
the  alumina  is  thus  rendered  more  soluble  in  the  acid.  {Pharm.  Journ.  and 
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Trans.,  Dec.  1857,  p.  328.)  The  sulphate  of  alumina,  thus  generated,  is  next 
crystallized  into  alum  by  the  addition  of  sulphate  of  potassa  in  the  usual  man- 
ner. Alum  is  made  in  this  way  from  the  ashes  of  the  Boghead  cannel-coal, 
which  occurs  near  Edinburgh.  These  ashes,  which  form  the  residue  of  the 
combustion  of  the  coke  derived  from  the  coal  used  for  making  gas,  contain  a 
considerable  quantity  of  alumina  in  a  state  readily  soluble  in  acids. 

Alumina  et  Ammonite  Sulphas,  U.S.;  Alumen,  i?r.  Sulphate  of  Alu- 
mina and  Ammonia.  Ammonia-alum.  Besides  the  potassa-alum,  which  was 
formerly  the  only  officinal  variety  of  this  salt,  there  are  several  others,  in  which 
the  potassa  is  replaced  by  some  other  base,  as,  for  example,  ammonia  or  soda. 
Of  these,  ammonia-alum,  or  the  sulphate  of  alumina  and  ammonia,  was  intro- 
duced into  the  U.  S.  Pharmacopoeia  at  its  late  revision,  under  the  name  at  the 
head  of  this  paragraph,  and  in  the  present  Br.  Pharmacopoeia  has  been  adopted 
to  the  exclusion  of  the  potassa  alum.  It  is  made  by  adding  sulphate  of  ammo- 
nia to  the  solution  of  sulphate  of  alumina.  This  kind  of  alum  has  come  into 
very  general  use,  owing  to  the  rise  in  value  of  potassa,  and  to  the  comparative 
cheapness  of  ammonia,  obtained  in  the  process  for  ferrocyanide  of  potassium, 
or  derived  from  the  liquor  of  gas-works.  Ammonia-alum  is  extensively  manu- 
factured by  PoAvers  &  Weightraan  of  this  city.  Scotch  alum,  made  near  Pais- 
ley, generally  contains  both  potassa  and  ammonia.  Ammonia-alum  resembles 
potassa-alum  so  exactly  that  it  cannot  be  distinguished  by  simple  inspection  ; 
and  in  composition  it  is  perfectly  analogous  to  the  potassa-salt.  It  may,  how- 
ever, be  distinguished  by  subjecting  it  to  a  strong  calcining  heat,  after  which 
alumina  will  be  the  sole  residue;  or  by  rubbing  it  with  potassa  or  lime  and  a 
little  water,  when  the  smell  of  ammonia  will  be  perceived. 

Properties.  Alum  is  a  white,  slightly  efflorescent  salt,  crystallizing  in  regular 
octohedrons,  and  possessing  an  acid,  sweetish,  astringent  taste.*  It  dissolves 
in  between  fourteen  and  fifteen  times  its  weight  of  cold,  and  three-fourths  of  its 
weight  of  boiling  water.  Its  solution  is  precipitated  by  ammonia  and  potassa 
and  their  carbonates,  which  throw  down  a  gelatinous  subsulphate  of  alumina, 
of  variable  composition,  dependent  upon  the  proportion  of  the  precipitant  em- 
ployed. Alum  is  insoluble  in  alcohol  and  brandy.  Its  sp.  gr.  is  1'71.  It  reddens 
litmus,  but  changes  the  blue  tinctures  of  the  petals  of  plants  to  green.  When 
heated  a  little  above  212°,  it  undergoes  the  aqueous  fusion  ;  and,  if  the  heat  be 
continued,  it  loses  its  water,  swells  up,  becomes  a  white,  opaque,  porous  mass, 
and  is  converted  into  the  o^^cmoX  dried  alum.  (8ee  Alumen  Exsiccatum.)  Ex- 
posed to  a  red  heat,  it  gives, off  oxygen,  together  with  sulphurous  and  anhy- 
drous sulphuric  acids;  and  the  residue  consists  of  alumina  and  sulphate  of  po- 
tassa. AVhen  calcined  with  finely  divided  charcoal,  it  forms  a  spontaneou.sly 
inflammable  substance,  called  Homherg^s pyrophorus,  which  consists  of  a  mix- 
ture of  sulphuret  of  potassium,  alumina,  and  charcoal. 

The  characters  of  the  ammonia-alum,  as  stated  in  the  British  Pharmacopoeia, 
are  that  its  solution  gives  with  caustic  potassa  or  soda  a  white  precipitate, 
soluble  in  an  excess  of  the  reagent,  with  the  evolution  of  ammonia,  especially 
when  heated;  and  an  immediate  precipitate  with  chloride  of  barium;  and  does 
not  acquire  a  blue  colour  from  the  addition  of  yellow  or  red  prussiate  of  potassa, 
proving  the  absence  of  iron. 

Several  varieties  of  alum  are  known' in  commerce.  Roche  alum,  so  called 
from  its  having  come  originally  from  Rocca,  in  Syria,  is  a  sort  which  occurs 
in  fragments  about  the  size  of  an  almond,  and  of  a  pale-rose  colour,  which  is 
given  to  it,  according  to  Pereira,  by  bole  or  rose-pink.  Boman  alum,  which  is 
the  purest  variety  found  in  commerce,  also  occurs  in  small  fragments,  covered 
with  a  reddish-brown  powder,  resembling  ochre,  which  is  put  on  by  the  manu- 
facturers. It  has  been  supposed  that  the  powder  contains  iron ;  but  this  is  prob- 
ably a  mistake.  Roman  alum  crystallizes  in  cubes,  from  the  fact  that  the  crys- 

*  It  may  be  made  to  crystallize  in  cubes  by  carefully  evaporating  a  solution,  to  which 
ammonia  has  been  added  in  as  larsje  quantities  as  possible  without  making  the  solution 
turbid.  (M.  de  Hauer,  Journ.  de  Pharm.  et  de  Chim.,  4e  ser.,  iii.  309.) — Note  to  the  thir- 
teenth edition. 
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tals  are  deposited  from  a  solution  always  containing  an  excess  of  alumina, 
which  decomposes  any  iron  salt  that  may  be  present.  Tliis  crystalline  form  of 
alum  id,  therefore,  an  index  of  its  freedom  from  iron. 

All  the  alums  of  commerce  contain  more  or  less  sulphate  of  iron,  varying 
from  five  to  seven  parts  in  the  thousand.  The  iron  is  readily  detected  by  adding 
to  a  solution  of  the  suspected  alum  a  few  drops  of  the  ferrocyunide  of  potas- 
sium, which  will  cause  a  greenish-blue  tint,  if  iron  be  present.  It  may  be  de- 
tected also  by  precipitating  the  alumina  as  a  subsulphate  with  a  solution  of 
potassa,  and  afterwards  adding  the  alkali  in  excess.  This  will  redissolve  the 
precipitate,  with  the  exception  of  any  iron,  which  will  be  left  in  the  state  of 
sesquioxide.  The  proportion  of  iron  usually  present,  though  small,  is  an  inju- 
rious impurity  when  the  salt  is  used  in  dyeing.  It  may,  however,  be  purified, 
either  by  dissolving  it  in  the  smallest  quantity  of  boiling  water,  and  stirring 
the  solution  as  it  cools,  or  by  repeated  solutions  and  crystallizations, 

Incompatibles.  Alum  is  incompatible  with  the  alkalies  and  their  carbonates, 
lime  and  lime-water,  magnesia  and  its  carbonate,  tartrate  of  potassa,  and  ace- 
tate of  lead. 

Composition.  Alum  was  regarded  as  a  sulphate  of  alumina,  until  it  was 
proved  by  Descroizilles,  Vauquelin,  and  Chaptal  to  contain  also  sulphate  of 
potassa,  sulphate  of  ammonia,  or  both  these  salts.  When  its  second  base  is 
potassa,  it  consists  of  one  equivalent  of  tersulphate  of  alumina  171  "4,  one  of  sul- 
phate of  potassa  87'2,  and  twenty-four  of  water  216=47-4-6.  In  the  ammonia- 
alum,  the  equivalent  of  sulphate  of  potassa  is  replaced  by  one  of  the  sulphate  of 
oxide  of  ammonium,  that  is,  sulphate  of  ammonia  and  water.  Alumina  is  clas.sed 
as  an  earth,  and  may  be  obtained  by  subjecting  ammonia-alum  to  a  strong- 
calcining  heat.  It  consists  of  two  eqs.  of  a  metal  called  aluminium  27'4,  and 
three  of  oxygen  24=51-4.  It  is,  therefore,  a  sesquioxide.  The  existence  of  this 
metal  was  rendered  probable  by  Sir  H.  Davy  in  1808;  but  it  was  not  fairly 
obtained  until  1828,  when  Wohler  procured  it  in  an  impure  state,  in  globules 
of  the  size  of  a  pin's  head,  by  the  action  of  potassium  on  chloride  of  aluminium. 
In  1854  Deville  succeeded  in  obtaining  the  pure  metal  in  ingots  by  decompos- 
ing the  same  chloride  with  sodium.  Aluminium  is  silver-white,  sonorous,  un- 
alterable in  the  air,  and  lighter  than  glass,  having  the  sp.  gr.  2-56  only.  Its 
fusing  point  is  somewhat  lower  than  that  of  silver.  It  is  not  attacked  by  sul- 
phuric or  nitric  acid,  nor  tarnished  by  sulphuretted  hydrogen.  Its  proper  solvent 
is  muriatic  acid.  After  silver,  gold,  and  platinum,  it  is  the  least  alterable  of 
the  metals.  According  to  Mr.  A.  Monier,  of  Camden,  N.  J.,  who  first  obtained 
the  metal  in  this  country,  it  is  not  in  the  least  oxidized  by  fusion  with  nitre, 
a  property  which  affords  a  ready  means  of  purifying  it  from  other  metals, 
(Am.  Journ.  of  Pharm.,  March,  1857.)  By  reason  of  its  valuable  properties, 
it  will  be  applied  to  many  purposes  in  the  arts,  if  obtainable  in  sufficient  quan- 
tities, and  at  a  moderate  cost. 

Medical  Properties,  &c.  Alum,  in  ordinary  doses,  is  astringent  and  anti- 
spasmodic ;  in  large  doses,  purgative  and  emetic.  It  is  employed  as  an  astring- 
ent in  passive  hemorrhages,  colliquative  sweats,  diabetes,  and  chronic  dysen- 
tery and  diarrhoea ;  also  in  gleet  and  leucorrhcea,  in  which  diseases  it  is  some- 
times combined  with  cubebs.  In  connection  with  ice,  it  has  been  found  effectual 
by  Dr.  de  Ricci  in  a  very  bad  case  of  hsematemesis.  (Duh.  Quart.  Journ.  of 
Med.  Sci.,  Aug.  1860.)  It  has  been  recommended  in  dilatation  of  the  heart, 
and  in  aortic  aneurism,  and  as  an  antispasmodic  in  hooping-cough.  As  a  pur- 
gative, it  has  been  employed  in  colica  pictonum.  This  practice  was  introduced 
by  Grashuis,  a  Dutch  physician,  in  1752,  was  imitated  by  Dr.  Percival  with 
great  success,  and  has  been  revived  in  recent  times  with  the  happiest  results. 
It  allays  nausea  and  vomiting,  relieves  flatulence,  mitigates  the  pain,  and  opens 
the  bowels  with  more  certainty  than  any  other  medicine.  Sometimes  it  is  advan- 
tageously conjoined  with  opium  and  camphor.  It  is  also  efficacious  in  nervous 
colic.  Sir  James  Murray  found  it  a  useful  remedy  in  the  peculiar  affection  of 
the  stomach,  characterized  by  the  frequent  vomiting  of  a  large  quantity  of  glairy 
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fluid.  He  gave  it  in  doses  of  ten  or  twelve  grains  three  or  four  times  a  day, 
mixed  with  an  equal  quantity  of  cream  of  tartar  to  prevent  constipation,  and 
a  little  ginger  to  obviate  flatulence.  By  Dr.  C.  D.  Meigs  alum  has  been  strongly 
recommended,  after  an  experience  of  more  than  twenty  years,  as  an  excellent 
emetic  in  pseudomembranous  croup.  In  these  cases,  it  has  the  merit  of  acting 
with  promptness  and  certainty,  and  without  producing  that  extreme  prostra- 
tion which  often  follows  the  use  of  antimonials.  His  son,  Dr.  J.  F.  Meigs,  has 
also  borne  testimony  to  its  value  in  this  disease.  In  a  case  in  which  an  ounce 
of  opium  had  been  swallowed,  Dr.  C.  D.  Meigs  found  alum  an  efficient  emetic. 
After  30  grains  of  sulphate  of  zinc  had  been  given  without  effect,  half  an  ounce 
of  alum  was  administered,  followed  by  copious  vomiting.  Soon  afterward,  a 
second  half  ounce  was  given,  with  the  same  effect;  and  the  result  was  that  the 
patient  recovered. 

In  various  anginose  affections,  alum  is  found  highly  useful,  applied  topically 
either  in  powder  or  solution.  When  the  affection  is  attended  with  membranous 
exudation,  its  efficacy  has  been  particularly  insisted  on  by  Bretonneau,  applied 
in  solution  prepared  with  vinegar  and  honey  for  adults,  and  in  powder,  by  in- 
sufflation, in  the  cases  of  children.  When  used  in  the  latter  way,  a  drachm  of 
finely  powdered  alum  may  be  placed  in  one  end  of  a  tube,  and  then  blown  by 
means  of  the  breath  into  the  throat  of  the  child.  Velpeau,  in  1835,  extended 
the  observations  of  Bretonneau,  and  has  used  alum  successfully,  not  only  in 
simple  inflammatory  sorethroat,  but  in  those  forms  of  angina  dependent  on 
small-pox,  scarlatina,  &c.  In  these  cases,  the  powdered  alum  may  be  applied 
several  times  a  day  to  the  fauces,  by  means  of  the  index  finger.  In  relaxation  of 
the  uvula,  and  in  the  beginning  of  sorethroat,  a  solution  of  alum  is  one  of  our 
best  gargles.  It  forms  also  a  useful  astringent  wash  in  mercurial  sore-mouth. 
In  the  form  of  lozenge,  made  with  sugar  and  tragacanth,  and  allowed  slowly 
to  dissolve  in  the  mouth,  it  is  peculiarly  applicable  to  chronic  throat  affections. 
In  gleet  and  leucorrhoea  the  solution  is  an  approved  remedy,  either  alone  or 
conjoined  with  sulphate  of  zinc.  It  is  frequently  applied  as  a  styptic,  in  epis- 
taxis,  by  means  of  a  plug  soaked  in  a  saturated  solution,  and  pressed  up  the 
nostril,  and  in  menorrhagia,  by  the  aid  of  a  sponge  soaked  in  a  similar  solution, 
and  introduced  into  the  vagina.  It  may  be  applied  also  by  injection,  both  in 
these  hemorrhages  and  in  that  from  the  rectum.  In  the  latter  stages  of  con- 
junctivitis it  is  often  useful,  and  in  the  purulent  ophthalmia  of  infants  is  our 
most  efficacious  remedy.  In  these  cases,  it  is  usually  applied  in  the  form  of  cata- 
plasm, made  by  coagulating  the  whites  of  two  eggs  with  a  drachm  of  alum. 

The  ordinary  dose  of  alum  is  from  ten  to  twenty  grains,  repeated  every  two 
or  three  hours,  mixed  with  syrup  or  molasses.  Sir  James  Murray  objects  to  its 
administration  in  solution,  and  greatly  prefers  the  form  of  an  impalpable  powder, 
mixed  with  molasses,  as  furnishing  the  means  of  presenting  the  remedy  slowly  to 
the  surfaces  intended  to  be  acted  upon.  In  hooping-cough  the  dose  is  from  two 
to  ten  grains,  according  to  the  age  of  the  child,  repeated  three  times  a  day ;  in 
colica  pictonum,  from  half  a  drachm  to  two  drachms  every  three  or  four  hours. 
In  croup  the  dose,  as  an  emetic,  is  a  teaspoonful  of  the  powder,  mixed  with 
honey,  syrup,  or  molasses,  and  repeated  every  ten  or  fifteen  minutes,  until  free 
vomiting  is  induced.  An  elegant  mode  of  giving  alum  in  solution  is  in  the  form 
of  alum-whey,  made  by  boiling  two  drachms  of  alum  with  a  pint  of  milk,  and 
then  straining  to  separate  the  curd.  The  dose  is  a  wineglassful,  containing  about 
fifteen  grains  of  alum.  As  a  collyrium,  the  solution  is  made  of  various  strengths ; 
as  four,  six,  or  eight  grains  to  the  fluidounce  of  water.  A  solution,  containing 
from  half  an  ounce  to  an  ounce  in  a  pint  of  water,  and  sweetened  with  honey,  is 
a  convenient  gargle.  Solutions  for  gleet,  leucorrhoea,  ulcers,  &c.,  must  vary  in 
strength  according  to  the  state  of  the  parts  to  which  they  are  applied. 

Alum  is  sometimes  used  to  adulterate  bread,  with  the  view  to  increase  its 
whiteness,  and  to  conceal  the  defects  of  the  flour. 

Off.  Prep,  of  Alum.  Alumen  Exsiccatum,  U.S. 

Off.  Prep,  of  Ammonia-alum.  Alumen  Exsiccatum,  5r.;  Aluminas  Sulphas, 
U.  S.  B.  • 
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AMMONIA. 

Ammonia. 

All  the  ammoniacal  compounds  owe  their  distinctive  properties  to  the  pre- 
sence of  a  peculiar  gaseous  substance,  composed  of  nitrogen  and  hydrogen,  called 
ammonia.  This  is  most  easily  obtained  by  the  action  of  lime  on  muriate  of  am- 
monia or  sal  ammoniac;  when  the  lime  unites  with  the  muriatic  acid,  so  as  to 
form  chloride  of  calcium  and  water,  and  expels  the  ammonia.  It  is  transparent 
and  colourless,  like  common  air,  but  possesses  an  acrid  taste,  and  exceedingly 
pungent  smell.  It  has  a  powerful  alkaline  reaction,  and,  from  this  property  and 
its  gaseous  nature,  was  called  the  volatile  alkali  by  the  earlier  chemists.  Its  sp. 
gr.  is  0  -59.  It  is  irrespirable,  the  glottis  closing  spasmodically  when  the  attempt 
is  made  to  breathe  it.  It  consists  of  one  eq.  of  nitrogen  14,  and  three  of  hydro- 
gen 3  =  17 ;  or,  in  volumes,  of  one  volume  of  nitrogen  and  three  volumes  of 
hydrogen,  condensed  into  two.    Its  symbol  is  NHj. 

The  salts  of  ammonia  may  be  divided  into  hydracid  salts  and  oxacid  salts. 
Thus,  when  muriatic  acid  unites  with  ammonia,  we  have  the  hydracid  salt  called 
muriate  of  ammonia,  with  the  symbol  NHjjHCl.  But  Berzelius  supposed  that, 
in  the  act  of  uniting,  the  hydrogen  of  the  muriatic  acid  is  transferred  to  the  ele- 
ments of  the  ammonia,  and  that  the  compound  thus  formed,  uniting  with  the 
chlorine,  gives  rise  to  a  salt,  represented  by  NH^Cl.  To  this  hypothetical  com- 
pouad  (NHJ  Berzelius  gave  the  name  of  ammonium,  and  consequently  to 
muriate  of  ammonia  the  appellation  of  chloride  of  ammonium. 

Applying  the  same  view  to  the  oxacid  salts  of  ammonia,  Berzelius  conceived 
that  they  are  compounds  of  oxide  of  ammonium  (NH^O)  with  their  several 
acids.  It  is  found  that  the  true  oxacid  salts  of  ammonia  always  contain  one  eq. 
of  water,  which  cannot  be  separated  from  them  without  destroying  their  identity; 
and  it  is  supposed  that  the  elements  of  this  eq.  of  water,  united  with  the  elements 
of  one  eq.  of  ammonia,  form  oxide  of  ammonium.  To  apply  Berzelius's  view  to 
sulphate  of  ammonia,  this  salt  is  usually  considered  a  monohydrated  sulphate  of 
ammonia  (NHj.SOj+HO) ;  but  he  made  it  the  sulphate  of  oxide  of  ammonium 
without  water  (NH,0,SO,). 

The  atmosphere  contains  a  minute  proportion  of  ammonia,  probably  in  the 
state  of  carbonate. 

Ozonized  oxygen  oxidizes  the  elements  of  ammonia,  producing  water  and 
nitric  acid,  which  latter,  by  uniting  with  undecomposed  ammonia,  generates 
nitrate  of  ammonia.  Ordinary  oxygen,  under  the  influence  of  platinum-black,  or 
finely  divided  copper,  likewise  oxidizes  the  elements  of  ammonia,  the  nitrogen  to 
the  extent  only  of  forming  nitrous  acid,  with  the  result  of  producing  nitrite  of 
ammonia.  (Schonbein,  Chem.  Gaz.,  March  16,  1857.) 

Medical  Properties.  The  compounds  of  ammonia  are  stimulant,  antispasmo- 
dic, antacid,  and  alexipharmic.  According  to  Dr.  Ogier  Ward,  they  possess  the 
property  of  dissolving  the  protein  principles  of  the  blood ;  and,  while  their  pri- 
mary action  is  stimulant,  their  remote  operation  is  sedative,  resolvent,  and  at- 
tenuant,  implying  the  power  of  carrying  the  products  of  inflammation  out  of  the 
system.  (Am.Journ.  of  the  Med.  iSct.,  April,  1857,  from  the  Lancet.) 

The  following  table  contains  a  list  of  the  principal  officinal  preparations  oi 
ammonia,  with  their  synonymes. 

I.  In  Aqueous  Solution. 

Aqua   Ammoniae   Fortior,  U.S.;    Liquor  Ammonias   Fortior,  Br. — 
Stronger  Water  of  Ammonia.    Stronger  Solution  of  Ammonia. 
Linimentum  Camphorae  Compositum,  Br.  —  Compound  Liniment  of 
Camphor. 
Aqua  Ammoniae,  U.S.;  Liquor  Ammoniae,  J5r.  —  Water  of  Ammonia. 
Solution  of  Ammonia. 
Hydrargyrum    Ammoniatum,    U.S.,  Br. — Ammoniated   Mercury. 
White  Precipitate. 
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Linimentum  Ammoniae,  U.  S.,  Br.  — Liniment  of  Ammonia.  Volatile 

Liniment. 
Linimentum  Hydrargyri,  Br.  —  Liniment  of  Mercury. 
II.  In  Spirituous  Solution. 

Spiritus  Ammoniae,  U.  S.  —  Spirit  of  Ammonia. 

Spiritus  Ammoniae  Aromaticus,  U.S.,  Br. — Aromatic  Spirit  of  Am- 
monia. 
Tinctura  Guaiaci  Ammoniata,  U.  S.,  Br.  —  Ammoniated  Tincture  of 

Guaiac. 
Tinctura  Valerianae  Ammoniata,  U.  S.,  Br. — Ammoniated  Tincture 
of  Valerian. 
Spiritus  Ammonias  Fcetidus,  Br.  —  Fetid  Spirit  of  Ammonia. 
Tinctura  Opii  Ammoniata,  Br. — Ammoniated  Tinctui^e  of  Opium. 
III.  In  Saline  Combination. 

Aluminae  et  Ammoniae  Sulphas,  U.  S.;  Alumen,  Br. — Sulphate  of  Alu- 
mina and  Ammonia.    Ammonia-Alum. 
Ammoniae  Benzoas,  Br.  — Benzoate  of  Ammonia. 
Ammoniae  Carbonas,  U.S.,  Br. — Carbonate  of  Ammonia.    Mild  Vola- 
tile Alkali. 
Cuprum  Ammoniatum,  U.S.  —  Ammoniated  Copper. 
Liquor  Ammoniae  Acetatis,  U.S.,  Br. — Solution  of  Acetate  of  Am- 
monia.  Spirit  of  Minder er us. 
Ammonias  Murias,  U.S.;   Ammoniae   Hydrochloras,  Br.  1864;   Am- 
monii  Chloridum,  Br.  —  Muriate  of  Ammonia.    Hydrochlorate  of 
Ammonia.   Chloride  of  Ammonium.  Sal  Ammoniac. 
Ammoniae  Phosphas,  Br. — Phosphate  of  Ammonia. 
Ammoniae  Sulphas,  U.  S.  —  Sulphate  of  Ammonia. 
Ammoniae  Valerianas,  U.S.  —  Valerianate  of  Ammonia. 
Ammonii  Bromidum,  Br. — Bromide  of  Ammonium.  Hydrobromate  of 

Ammonia. 
Ferri  et  Ammoniae  Citras,  U.  S.,  Br.  —  Citrate  of  Iron  and  Ammonia. 
Ferri  et  Ammoniae  Sulphas,  U.S.  —  Sulphate  of  Iron  and  Ammonia. 
Ferri  et  Ammoniae  Tartras,  U  S. —  Tartrate  of  Iron  and  Ammonia. 
Hydrargyrum  Ammoniatum,  U.  S.,  Br. — Ammoniated  Mercury. 
Liquor  Ammoniae  Citratis,  Br.  —  Solution  of  Citrate  of  Ammonia. 
Liquor  Bismuthi  et  Ammoniae  Citratis,  Br.  —  Solution  of  Bismuth  and 
Ammonia.  B. 

AQUA  AMMONI./E  FORTIOR.  U.S. 
Stronger  Water  of  Ammonia. 

4.n  aqueous  solution  of  ammonia  of  the  specific  gravity  0'900,  and  con- 
taining 26  per  cent,  of  the  gas.  U.S. 

Off.  Syn.  LIQUOR  AMMONIJB  FORTIOR.  Strong  Solution  of  Am- 
monia. Ammoniacal  gas,  NHj,  dissolved  in  water,  and  constituting  32-5  per 
cent,  of  the  solution.  Br. 

This  preparation  is  too  strong  for  internal  exhibition,  but  forms  a  convenient 
ammoniacal  solution  for  reduction,  with  distilled  water,  to  the  strength  of  or- 
dinary officinal  water  of  ammonia  (Aqua  Ammoniae),  or  for  preparing  strong 
rubefacient  and  vesicating  lotions  and  liniments. 

The  U.  S.  Pharmacopoeia  includes  this  solution  in  the  list  of  the  Materia 
Medica ;  but  in  the  British,  the  following  formula  is  given  for  its  preparation. 

"Take  of  Chloride  of  Ammonium,  in  coarse  powder,  three  pounds  [avoir- 
dupois]; Slaked  Lime  four  pounds  [avoird.];  Distilled  Water  thirty^two 
fluidounces.  Mix  the  Lime  with  the  chloride  of  ammonium,  and  introduce 
the  mixture  into  an  iron  bottle,  placed  in  a  metal  pot  surrounded  by  sand.  Con- 
nect the  iron  tube,  which  screws  air-tight  into  the  bottle,  in  the  usual  manner, 
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by  corks,  glass  tubes,  aud  caoutchouc  collars,  with  a  Woulfs  bottle  capable  of 
holding  a  pint  [Imperial  measure];  connect  this  with  a  second  Woulfs  lx)ttle 
of  the  same  size,  the  second  bottle  with  a  matrass  of  the  capacity  of  throe 
pints  [Imp.  meas.],  in  which  twenty-two  [fluid]ounces  of  the  Distilled  Water 
are  placed,  and  the  matrass,  by  means  of  a  tube  bent  twice  at  right  angles, 
with  an  ordinary  bottle  containing  the  remaining  ten  [fluidjounces  of  Distilled 
Water.  Bottles  1  aud  2  are  empty,  and  the  latter  and  the  matrass  which  con- 
tains the  twenty-two  ounces  of  distilled  water  are  furnished  each  with  a  siphon 
safety  tube,  charged  with  a  very  short  column  of  mercury.  The  heat  of  a  fire, 
which  should  be  very  gradually  raised,  is  now  to  be  applied  to  the  metal  pot,  and 
continued  until  bubbles  of  condensible  gas  cease  to  escape  from  the  extremity 
of  the  glass  tube  which  dips  into  the  water  of  the  matrass.  The  process  being 
terminated,  the  matrass  will  contain  about  forty-three  fluidounces  of  Strong 
Solution  of  Ammonia. 

"  Bottles  1  and  2  will  now  include,  the  first  about  sixteen,  the  second  about 
ten  fluidounces  of  a  coloured  ammoniacal  liquid.  Place  this  in  a  flask  closed 
by  a  cork,  which  should  be  perforated  by  a  siphon  safety  tube  containing  a  little 
mercury,  aud  also  by  a  second  tube  bent  twice  at  right  angles,  and  made  to 
pass  to  the  bottom  of  the  terminal  bottle  used  in  the  preceding  process.  Apply 
heat  to  the  flask  until  the  coloured  liquid  it  contains  is  reduced  to  three-fourtha 
of  its  original  bulk.  The  product  now  contained  in  the  terminal  bottle  will  be 
nearly  of  the  strength  of  Solution  of  Ammonia,  and  may  be  made  exactly  so 
by  the  addition  of  the  proper  quantity  of  Distilled  Water,  or  of  Strong  Solu- 
tion of  Ammonia."  Br. 

In  this  process  the  ammonia  is  disengaged  in  the  usual  manner  from  muriate 
of  ammonia  by  the  action  of  lime,  as  explained  under  the  head  of  Aqua  Am- 
moniae.  But  it  is  perceived,  by  the  details  of  the  process,  that  the  purpose  is 
to  obtain  both  the  stronger  and  ordinary  solution  of  ammonia  at  one  opera- 
tion. This  is  done  by  connecting  the  iron  bottle  containing  the  materials  with 
a  series  of  four  receivers,  the  first  two  being  empty  Woulfe's  bottles,  the  third 
a  matrass  containing  twenty-two  fluidounces  of  distilled  water,  and  the  fourth 
an  ordinary  bottle  containing  the  remainder  of  the  distilled  water.  In  the  first 
two  bottles,  impurities  are  condensed  with  a  considerable  portion  of  ammonia ; 
in  the  matrass,  the  officinal  Strong  Solution  of  Ammonia  (Br.)  has  been  formed 
by  the  absorption  of  the  gas;  and,  in  the  fourth,  is  a  weaker  ammoniacal  liquid 
formed  by  the  absorption  of  a  portion  of  the  gas  which  has  passed  through  the 
matrass  unabsorbed.  This  last  liquid  is  raised  to  the  strength  of  the  officinal 
Solution  of  Ammonia  (Br.)  by  forcing  into  it  a  portion  of  ammoniacal  gas  from 
the  impure  contents  of  the  first  two  bottles.  We  presume  that  the  receivers  are 
to  be  kept  cool  by  means  of  cold  water  or  ice,  though  no  such  direction  is  given 
in  the  process.  If  the  solution  in  the  fourth  bottle  be  not  of  the  required  officinal 
strength  (sp.  gr.  0959),  it  may  be  made  so  by  the  addition  of  stronger  solution 
from  the  matrass  if  too  weak,' or  of  distilled  water,  if  too  strong. 

Water  of  ammonia  is  seldom  made  by  the  formula  of  the  Pharmacopoeia, 
but  is  prepared  on  a  large  scale,  from  one  of  the  products  of  the  coal  gas  manu- 
facture, by  the  following  more  economical  process.  Gas  liquor  is  distilled,  and 
the  distillate,  which  is  principally  hydrosulphuret  of  ammonia,  is  converted  into 
sulphate  of  ammonia  by  sulphuric  acid.  The  rough  sulphate  is  then  gently  dis- 
tilled with  milk  of  lime,  the  still  being  connected  with  a  series  of  glass  carboys, 
arranged  like  Woulfe's  bottles,  and  three-fourths  filled  with  distilled  water.  In 
this  way  solution  of  ammonia  may  be  obtained  of  maximum  strength.  (See  a 
paper  by  Mr.  W.  Lawson,  in  the  Am.  Journ.  of  Pharm.  for  July,  1855,  p.  362, 
from  the  Pharm.  Journ.  and  Trans,  for  April,  1855.) 

Properties  of  Aqueous  Ammonia  of  Maximum  Strength.  This  is  a  colour- 
less liquid,  of  an  acrid  taste,  and  very  pungent  smell.  It  is  strongly  alkaline, 
and  immediately  changes  turmeric,  when  held  over  its  fumes,  to  reddish-brown. 
Cooled  to  40°  below  zero,  it  concretes  into  a  gelatinous  mass,  and  at  130°  boils^ 
owing  to  the  rapid  disengagement  of  the  gas.  Its  sp.  gr.  is  0*875  at  50°. 
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Properties  of  the  Officinal  Stronger  Water  of  Ammonia.  This  has  similar 
properties  to  those  above  mentioned.  Its  sp.  gr.  is  0-£00,  U.  S.,  0'891,  Br.  When 
of  the  former  density,  it  contains  26  per  cent,  of  the  gas,  when  of  the  latter  32-5 
per  cent.  "By  weight,  52-3  grains  require  for  neutralization  1000  grain-mea- 
sures of  the  volumetric  solution  of  oxalic  acid.  One  fluidrachm  contains  15'83 
grains  of  Ammonia,  ^^Hg."  Br.  The  stronger  water  of  ammonia  of  the  shops 
usually  ranges  in  density  from  0-900  to  0'920.  Even  when  of  proper  officinal 
strength  at  first,  it  generally  becomes  weaker  by  the  escape  of  ammonia.  To 
prevent  its  deteriorating,  it  should  be  kept  in  closely  stopped  bottles  in  a  cool 
place.  If  precipitated  by  lime-water,  it  contains  carbonic  acid.  After  having  been 
saturated  with  nitric  acid,  a  precipitate  by  carbonate  of  ammonia  indicates 
earthy  impurity,  by  nitrate  of  silver,  a  chloride,  and  by  chloride  of  barium,  a 
sulphate.  "  When  diluted  with  four  times  its  volume  of  distilled  w^ater,  it  does 
not  give  precipitates  with  solution  of  lime,  oxalate  of  ammonia,  sulphide  of 
ammonium,  or  ammonio-sulphate  of  copper"  (Br.) ;  indicating  the  absence  of 
carbonates,  lime,  metals,  and  sulphurets.   ■ 

Aqua  Ammonise  Fortior  is  a  convenient  preparation  for  making  Aqua  Am' 
monise  (sp.  gr.  0-960,  U.S.,  0959,  Br.)  by  dilution  with  distilled  water.  To  effect 
this  reduction,  the  U.  S.  stronger  solution  requires  to  be  diluted  with  about  one 
and  a  half  measures  of  distilled  water;  the  British,  with  two  measures. 

When  purchasing  the  Stronger  Solution  of  ammonia,  the  apothecary  should' 
not  trust  to  its  being  of  the  officinal  strength;  but  should  ascertain  the  point 
by  taking  its  density,  either  by  the  specific  gravity  bottle  or  the  hydrometer. 
Another  method  of  ascertaining  its  density  is  by  the  ammonia-meter  of  Mr.  J. 
J.  Griffin,  of  London,  described  and  figured  in  the  Pharm.  Journ.  and  Trans. 
(x.  413).  In  reducing  it  to  make  Liquor  Ammonise,  the  same  precaution  should 
be  taken ;  and,  if  the  mixture  should  not  have  the  sp.  gr.  0960,  it  should  be 
brought  to  that  density  by  the  addition  either  of  the  stronger  solution  or  of  dis~ 
tilled  water,  as  the  case  may  require. 

Medical  Properties  and  Uses.  This  solution  is  too  strong  for  medical  use 
in  its  unmixed  state.  Sufficiently  diluted  with  spirit  of  camphor  and  rosemary, 
it  has  been  much  employed  as  a  prompt  and  powerful  rubefacient,  vesicatory,  or 
escharotic,  in  various  neuralgic,  gouty,  rheumatic,  spasmodic,  and  inflammatory 
affections,  in  which  strong  and  speedy  counter-irritation  is  indicated.  When 
mere  rubefaction  is  desired,  a  mixture  maybe  used  composed  of  five  fluidounces 
of  the  ammoniacal  liquid  and  eight  of  the  diluerrt  liquids ;  and  this  will  answer 
even  for  blistering  or  cauterizing,  unless  a  very  prompt  effect  is  necessary.  In 
the  latter  case,  a  lotion  maybe  resorted  to  consisting  of  five  measures  of  the  am- 
moniacal to  three  of  the  diluent  liquid.  These  mixtures  are  applied  by  means 
of  linen  folded  several  times,  or  a  thick  piece  of  flannel  saturated  with  the  lini- 
ment. A  convenient  mode  is  to  fill  the  wooden  cover  of  a  large  pill  or  ointment 
box,  an  inch  or  two  in  diameter,  with  patent  lint,  saturate  this  with  the  liquid, 
and  press  it  upon  the  part.  The  ammonia  is  thus  prevented  from  escaping,  and 
a  definite  boundary  given  to  the  inflammation.  The  application  will  generally 
produce  rubefaction  in  from  one  to  six  or  eight  minutes,  vesication  in  from  three  ' 
to  ten  minutes,  and  a  caustic  effect  in  a  somewhat  longer  period. 

When  a  solution  of  ammonia  of  25°  (sp.gr.  0*905)  is  mixed  with  fatty  mattter, 
the  mixture  forms  the  vesicating  ammoniacal  ointment  of  Dr.  Gondret.  The 
amended  formula  of  this  ointment  is  as  follows.  Take  of  lard  32  parts,  oil  of 
sweet  almonds  2  parts.  Melt  them  together  by  the  gentle  heat  of  a  candle  or 
lamp,  and  pour  the  melted  mixture  into  a  bottle  with  a  wide  mouth.  Then  add 
17  parts  of  solution  of  ammonia  of  25°,  and  mix,  with  continued  agitation,  until 
the  whole  is  cold.  The  ointment  must  be  preserved  in  a  bottle  with  a  ground 
stopper,  and  kept  in  a  cool  place.  When  well  prepared,  it  vesicates  in  ten  minutes. 

A  case  of  poisoning  by  stronger  solution  of  ammonia,  successfully  treated  by 
Dr.  H.  W.  Reed,  in  which  the  stomach-pump,  dilute  acetic  acid,  olive  oil,  milk, 
hot  fomentations,  and  strong  purgative  enemata  were  used,  is  related  in  the 
London  Med.  Times  and  Gaz.  (xi.  59).    The  subsequent  irritation  and  inflam- 
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mation  were  combated  chiefly  by  morphia,  and  by  leeches  to  the  gtomach  and 
throati  The  immediate  effects,  after  swallowing  the  ammonia,  were  those  of 
the  strong  corrosive  poisons.  There  may  be  danger  of  excessive  irritation  and 
inflammation  of  the  nostrils,  mouth,  and  air-passages,  from  the  inadvertent  in- 
halation of  the  gas  escaping  from  a  l)ottle  of  the  stronger  water  of  ammonia, 
when  freshly  opened.  The  best  antidote,  under  these  circumstances,  would  bo 
the  inhalation  of  the  vapours  of  vinegar  or  acetic  acid. 

Pharm.  Use.  In  the  preparation  of  Aconitia,  U.  S. 

Off .  Prep.  AmmoniiB  Phosphas, /y/*.;  Linimentum  Camphorae  Compositura, 
Br.;  Liquor  AmmonioB,  iir./  Liquor  Ammoniae  Citratis,  y^r.;  Liquor  Bismuthi 
et  Ammonia}  Citratis,  lir.;  Spiritus  Ammoniac  Aromaticus,  Br.;  Spiritus  Am- 
raoniiB  Fcetidus,  Br.;  Tinctura  Opii  Ammoniata,  Br.  B. 

AMMONIA  CARBONAS.  U.S.,  Br. 

Carbonate  of  Ammonia. 

Syn.  AMMONTiB  Sesquicarbonas,  Lond.,  Dub.  2NHp,3COj.  Br. 

This  was  transferred,  in  the  last  revision  of  the  U.  S.  Pharmacopoeia,  from 
the  Preparations  to  the  Materia  Medica,  certainly  the  proper  place  for  it,  as  it 
is  prepared  only  by  the  manufacturing  chemist. 

There  have  been  many  methods  of  obtaining  carbonate  of  ammonia,  in  all  of 
which  the  ammonia  originated  in  organic  decomposition.  It  was  probably  origin- 
ally prepared  from  putrid  urine.  A  patent  was  taken  out  in  England  for  manu- 
facturing it  from  guano,  and  another  for  making  it  by  the  direct  combination  of 
its  constituents ;  the  carbonic  acid  and  ammoniacal  gases  being  introduced  simul- 
taneously into  leaden  chambers.  (Ghem.  News,  Dec.  29,  1865.)  But  at  present 
the  salt  is  manufactured  by  subliming  a  mixture  of  either  the  muriate  or  sulphate 
with  chalk.  Muriate  of  ammonia  and  chalk  (carbonate  of  lime)  are  heated  to- 
gether in  iron  pots  or  retorts,  and  sublimed  into  large  earthen  or  leaden  receivers. 
By  the  reciprocal  action  of  the  salts  employed,  the  carbonic  acid  of  the  chalk 
unites  with  the  ammonia  of  the  muriate,  generating  carbonate  of  ammonia,  and 
the  muriatic  acid  with  the  lime,  forming  water  and  chloride  of  calcium.  The 
carbonate  and  water  sublime  together  as  hydrated  carbonate  of  ammonia,  and 
the  residue  is  chloride  of  calcium.  The  relative  quantities  of  chalk  and  muriate 
of  ammonia,  for  mutual  decomposition,  are  50  of  the  former,  and  53'5  of  the 
latter,  or  one  eq.  of  each.  But  a  great  excess  of  chalk  is  usually  taken,  in  order 
to  ensure  the  perfect  decomposition  of  the  muriate  of  ammonia,  any  redun- 
dancy of  which  would  sublime  with  the  carbonate  and  render  it  impure. 

Sulphate  of  ammonia  may  be  substituted  for  the  muriate  with  much  economy, 
as  was  shown  by  Payen.  This  double  decomposition  between  sulphate  of  am- 
monia and  carbonate  of  lime  takes  place  in  the  dry  way  only,  that  is,  by  sub- 
limation. In  the  wet  way,  the  double  decomposition  is  reversed ;  carbonate  of 
ammonia  and  sulphate  of  lime  reacting  so  as  to  form  sulphate  of  ammonia  and 
carbonate  of  lime.  Large  quantities  of  this  carbonate  are  manufactured  indi- 
rectly from  coal-gas  liquor  and  bone-spirit ;  the  ammoniacal  products  in  these 
liquors  being  converted  successively  into  sulphate,  muriate,  and  carbonate  of 
ammonia.  (See  Ammonise  Murias.)  The  salt  as  first  obtained  ha*  a  slight 
odour  of  tar,  and  leaves  a  blackish  carbonaceous  matter  when  dissolved  in 
acids.  Hence  it  requires  to  be  purified,  which  is  effected  in  iron  pots,  sur- 
mounted with  leaden  heads. 

Properties.  Carbonate  (sesquicarbonate)  of  ammonia,  recently  prepared,  is 
in  white,  moderately  hard,  translucent  masses,  of  a  fibrous  and  crystalline  ap- 
pearance, a  pungent  ammoniacal  smell,  and  a  sharp  penetrating  taste.  It  pos- 
sesses an  alkaline  reaction,  and,  when  held  under  a  piece  of  turmeric  paper, 
changes  it  to  brown,  owing  to  the  escape  of  monocarbonate  of  ammonia.  When 
long  or  insecurely  kept,  it  gradually  passes  into  the  state  of  bicarbonate,  becom- 
ing opaque  and  friable,  and  falling  into  powder.   It  is  soluble  without  residue 
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in  about  four  times  its  weight  of  cold  water,  but  is  decoraposed  by  boiling 
water  into  two  eqs.  of  monocarbonate  which  dissolve,  and  one  eq.  of  carbonic 
acid,  which  escapes  with  effervescence.  According  to  Dr.  Barker  (Observations 
on  the  Dublin  Pharmacopoeia),  it  dissolves  abundantly  in  diluted  alcohol,  as 
also  in  heated  alcohol  of  the  sp.gr  0836,  with  effervescence  of  carbonic  acid. 
The  Br.  Pharmacopoeia  states  that  it  is  more  soluble  in  spirit  than  water. 
When  heated  on  a  piece  of  glass,  it  should  evaporate  without  residue,  and,  if 
turmeric  paper  held  over  it  undergoes  no  change,  it  has  passed  into  bicarbonate. 
As  now  prepared  from  coal-gas  liquor,  it  sometimes  contains  traces  of  tarry 
matter,  which  gives  a  dark  colour  to  its  solution  in  acids.  When  it  is  saturated 
with  nitric  acid,  neither  chloride  of  barium  nor  nitrate  of  silver  causes  a  pre- 
cipitate. The  non-action  of  these  tests  shows  the  absence  of  sulphate  and 
muriate  of  ammonia.  It  is  decoraposed  by  acids,  the  fixed  alkalies  and  their 
carbonates,  lime-water  and  magnesia,  solution  of  chloride  of  calcium,  alum,  acid 
salts,  such  as  bitartrate  and  bisulphate  of  potassa,  solutions  of  iron  (except  the 
tartrate  of  iron  and  potassa  and  analogous  preparations),  corrosive  sublimate, 
the  acetate  and  subacetate  of  lead,  and  the  sulphates  of  iron  and  zinc.  "  Fifty- 
nine  grains  dissolved  in  one  [fluidjounce  of  distilled  water,  will  be  neutralized 
by  1000  grain-measures  of  the  volumetric  solution  of  acetic  acid.  Twenty 
grains  neutralize  23-5  grains  of  citric  acid  and  25-5  grains  of  tartaric  acid."  Br. 

Composition.  The  salt  consists  of  three  eqs.  of  carbonic  acid  66,  two  of  am- 
monia 34,  and  two  of  water  18=118  ;  or,  which  comes  to  the  same  thing,  of  one 
eq.  of  bicarbonate  61,  and  one  of  monocarbonate  39,  combined  with  the  same 
quantity  of  water.  The  medicinal  carbonate  of  ammonia  is,  therefore,  when 
perfect,  a  sesquicarbonate,  as  it  is  defined  in  the  British  Pharmacopceia.  On 
the  ammonium  theory,  the  two  eqs.  of  water  disappear,  and  the  salt  becomes  a 
sesquicarbonate  of  oxide  of  ammonium.  Dalton  and  Scanlan  have  rendered  it 
probable  that  it  really  consists  of  the  two  salts  above  mentioned;  for,  when 
treated  with  a  small  quantity  of  cold  water,  monocarbonate  is  dissolved  and  bi- 
carbonate left.  When  converted  into  bicarbonate  by  exposure  to  the  air,  each 
eq.  of  the  medicinal  salt  loses  one  eq.  of  monocarbonate,  a  change  which  leaves 
the  acid  and  base  in  the  proper  proportion  to  form  the  bisalt.  The  mutual  de- 
composition of  the  salts,  employed  in  its  preparation,  would  generate,  if  no  loss 
occurred,  the  monocarbonate,  and  not  the  sesquicarbonate.  The  way  in  which 
the  latter  salt  is  formed  may  be  thus  explained.  By  the  mutual  decomposition 
of  three  eqs.  of  muriate  of  ammonia  and  three,  of  chalk,  three  eqs.  of  monocar- 
bonate of  ammonia,  three  of  water,  and  three  of  chloride  of  calcium  are  generated. 
During  the  operation,  however,  one  eq.  of  ammonia,  and  one  of  water,  forming 
together  oxide  of  ammonium,  are  lost;  so  that  there  remain  to  be  sublimed, 
three  eqs.  of  carbonic  acid,  two  of  ammonia,  and  two  of  water ;  or,  in  other 
words,  the  constituents  in  the  proper  proportion  for  forming  the  hydrated  ses- 
quicarbonate of  ammonia,  or  sesquicarbonate  of  oxide  of  ammonium.  When  the 
salt  is  re-sublimed  in  the  process  of  purification,  two  eqs.  are  said  to  lose  one 
eq.  of  carbonic  acid,  and  to  become  one  eq.  of  the  5-4  carbonate.  Accordinghv 
the  medicinal  carbonate,  after  having  been  submitted  to  a  second  sublimation 
is  not  a  perfect  sesquicarbonate. 

Medical  Properties  and  Uses.  Carbonate  of  ammonia  is  stimulant,  diapho- 
retic, antispasmodic,  powerfully  antacid,  and  in  large  doses  emetic.  Under  cer- 
tain circumstances  it  may  prove  expectorant ;  as  when,  in  the  last  stages  of 
phthisis,  it  facilitates  the  excretion  of  the  sputa  by  increasing  the  muscular 
power.  As  a  stimulant,  it  is  exhibited  principally  in  typhus  fever,  and  very  fre- 
quently in  connection  with  wine-whey.  Its  principal  advantage,  in  this  disease, 
is  its  power  to  increase  the  action  of  the  heart  and  arteries  without  unduly  ex- 
citing the  brain.  It  is  employed,  with  a  view  to  the  same  effect,  and  as  an  antacid, 
in  certain  stages  of  atonic  gout,  and  in  the  gastric  derangement  supervening  on 
habits  of  irregularity  and  debauchery.  As  a  diaphoretic,  it  is  resorted  to  in 
gout  and  chronic  rheumatism,  particularly  the  latter,  in  conjunction  with  guaiac. 
Dr.  Pereira  has  employed  it  in  many  cases  of  epilepsy  with  benefit.  In  diabetes 
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it  has  been  recommended  by  Dr.  Barlow  in  England,  and  Bouchardat  in  France. 
In  cases  of  scrofula  attended  with  languid  circulation  and  dry  skin,  it  is  said  to 
produce  excellent  effects.  It  is  very  seldom  used  as  an  emetic;  but  is  supposed 
to  act  with  advantage,  in  this  way,  in  some  cases  of  paralysis.  In  psoriasis  and 
lepra  vulgaris,  Cazenave  has  used  it  with  remarkable  success.  Two  cases  of 
glanders,  successfully  treated  chiefly  with  five-grain  doses  of  carbonate  of  am- 
raonia,  repeated  every  hour  or  two  hours,  are  reported  by  Dr.  Mackenzie,  of 
London.  {Rankimfs  Abntract,  no.  18,  p.  230.)  As  an  external  application,  it  is 
rubefacient,  and  may  be  employed  in  several  ways.  Reduced  to  fine  powder,  and 
mixed  with  some  mild  ointment,  it  is  useful  in  local  rheumatism.  One  part  of  it, 
incorporated  with  three  parts  of  extract  of  belladonna,  forms  a  plaster  very  effi- , 
cacious  in  relieving  local  and  spasmodic  pains.  Coarsely  bruised,  and  scented 
with  oil  of  lavender,  it  constitutes  the  common  smelling  salts,  so  much  used  as  a 
nasal  stimulant  in  syncope  and  hysteria.*  The  ordinary  dose  is  five  grains,  every 
two,  three,  or  four  hours,  given  in  the  form  of  pill  or  mixture.  The  dose  as  aa 
emetic  is  thirty  grains,  repeated  if  necessary,  and  assisted  by  free  dilution.  It 
should  ne\^r  be  given  in  powder,  on  account  of  its  volatile  nature.  Pills  of  it 
may  be  made  with  a  vegetable  extract,  as  of  gentian,  and  should  be  dispensed 
in  a  wide-mouthed  vial,  and  not  in  a  box.  Carbonate  of  ammonia  is  sometimes 
directed  to  be  made  into  pills  with  sulphate  of  quinia.  According  to  Mr.  J.  M. 
Maisch,  these  salts  are  incompatible ;  and,  unless  the  physician  wishes  to  give 
sulphate  of  ammonia  and  free  quinia,  they  should  not  be  ordered  together.  If  so 
ordered,  Mr.  Maisch  suggests  that  they  should  be  rubbed  up  with  a  little  strong 
alcohol,  in  order  that  the  whole  of  the  carbonic  acid  may  be  evolved,  before  they 
are  made  into  pills.  If  this  be  not  done,  each  pill  will  swell  and  burst  from  the 
gradual  extrication  of  the  acid.  (Am.  Joarn.of  Pharm.,  xxviii,  309.) 

Carbonate  of  ammonia  is  sometimes  employed  to  make  effervescing  draughts, 
20  grains  of  the  salt  requiring  for  this  purpose  6  fluidrachms  of  lemon-juice,  24 
grains  of  citric  acid,  or  25^  grains  of  tartaric  acid. 

Off.  Prep.  Cuprum  Ammoniatum,  U.  S.;  Ferri  et  Ammonise  Tartras,  ?7.  (S'.,• 
Liquor  Ammoniae  Acetatis ;  Spiritus  Ammoniae  Aromaticus.  B. 

AMMONIiE  MURIAS.  U.S. 
Muriate  of  Ammonia. 

Off.  Syn.  AMMONIICHLORIDUM.  Chloride  of  Ammonium.  NH.Cl.^?-. 
Ammoni.«  Hydroohloras,  Hydrochlorate  of  Ammonia.  Br.  1864. 

Sal  ammoniac,  Hydrochlorate  of  ammonia ;  Hydrochlorate  d'ammoniaque,  Sel  am- 
moniac, Fr.;  Salmiak,  OeTin.;  Sale  ammoniaco,  Ital.;  Sal  ammoniaco,  Span. 

This  salt  is  placed  in  the  Materia  Medica  list  of  the  U.  S.  Pharmacopoeia. 
It  originally  came  from  Egypt,  where  it  was  obtained  by  sublimation  from  the 
soot  resulting  from  the  burning  of  camels'  dung,  which  is  used  in  that  country 
for  fuel.  It  has  also  long  been  known  in  China,  where  it  is  obtained  from  the 
water  of  certain  volcanic  springs,  and  exists  in  commerce  in  various  states  of 
purity.  (Hanbury,  Pharm.  J.  and  Trans.,  April,  1865,  p.  514.) 

Preparation.  At  present  muriate  of  ammonia  is  derived  from  two  principal 
sources;  the  ammoniacal  liquor,  called  gas  Ziguor,  found  in  the  condensing  ves- 
sels of  coal  gas-works,  and  the  brown,  fetid  ammoniacal  liquor,  known  under 
the  name  of  bone-spirit,  which  is  a  secondary  product,  obtained  from  the  de- 
structive distillation  of  bones,  in  the  manufacture  of  bone-black.  These  two 
liquors  are  the  chief  sources  of  ammoniacal  compounds;  for  they  are  both 
used  to  procure  muriate  of  ammonia,  and  this  salt  is  employed,  directly  or  in- 

*  In  Mounsey'8  recipe  for  the  English  preparation,  called  Preston  salts,  the  essence  to  bo 
added  to  the  carbonate  is  made  as  follows.  Take  of  oil  of  cloves  zss ;  oil  of  lavender  3j  ; 
oil  of  bergamot  ^iiss ;  stronger  solution  of  ammonia  (sp.  gr.  0-880)  fgx.  Mix.  The  bottles 
are  to  be  filled  with  carbonate  of  ammonia,  half  with  the  salt  coarsely  bruised,  and  the 
remainder  with  it  in  fine  powder ;  and  then  as  much  of  the  above  essences  as  the  salt  will 
absorb  is  to  be  added.  {Pharm.  Journ.  and  Trans.,  xiii.  628.) 
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directly,  for  obtaining  all  the  other  salts  of  ammonia.  Other  sources  are  stale 
urine,  coal  soot,  guano,  peat,  and  bituminous  schist. 

Gas  liquor  contains  carbonate,  hydrocyanate,  hydrosulphate,  and  sulphate  of 
ammonia,  but  principally  the  carbonate.  It  is  saturated  with  sulphuric  acid,  and 
the  solution  obtained,  after  due  evaporation,  furnishes  brown  crystals  of  sulphate 
of  ammonia.  These  are  then  sublimed  with  chloride  of  sodium  in  iron  pots,  lined 
with  clay,  and  furnished  with  a  leaden  dome  or  head.  By  the  mutual  action  of 
the  sulphate,  water,  and  chloride,  there  are  formed  muriate  of  ammonia  which 
sublimes,  and  sulpiiate  of  soda  which  remains  behind.  Thus  NH,,H0,S03  and 
NaCl  become  NH3HCI  and  NaO,S03.  Sometimes,  instead  of  the  ammonia- of 
the  gas  liquor  being  first  converted  into  the  sulphate,  it  is  made  at  once  into 
muriate  by  the  addition  of  muriatic  acid  or  chloride  of  calcium.  When  chloride 
of  calcium  is  employed,  the  chief  reaction  takes  place  between  carbonate  of  am- 
monia and  the  chloride,  whereby  muriate  of  ammonia  is  formed  in  solution,  and 
carbonate  of  lime  precipitated.  The  solution  is  duly  evaporated,  whereby  brown 
crystals  of  the  muriate  are  obtained.  These,  after  having  been  dried,  are  purified 
by  sublimation  in  an  iron  subliming  pot,  coated  with  a  composition  of  «clay,  sand, 
and  charcoal,  and  covered  with  a  dome  of  lead.  These  pots  are  sometimes  suf- 
ficiently large  to  hold  500  pounds.  "A  gentle  fire  is  kept  up  under  the  subliming 
pot  for  seven  or  eight  days,  when,  the  dome  having  cooled  down,  and  the  sal  am- 
moniac somewhat  contracted,  so  as  to  loosen  from  the  sides,  the  dome  is  thrown 
ofi"from  the  iron  pot,  and  about  two  or  three  hundred  weight  of  white,  semi-trans- 
parent sal  ammoniac  are  knocked  ofTin  cakes."  (Pereira,ifa^.  Jfe(Z.,3d  ed.,p.446.) 

In  the  destructive  distillation  of  bones  for  making  bone-black,  the  distilled 
products  are  the  bone-spirit  already  mentioned,  being  chiefly  an  aqueous  solu- 
tion of  carbonate  of  ammonia,  and  an  empyreumatic  oil  called  animal  oil. 
These  products  all  result  from  a  new  arrangement  of  the  ultimate  constituents 
of  the  animal  matter.  Thus,  hydrogen  and  oxygen  form  the  water ;  carbon  and 
oxygen,  the. carbonic  acid  ;  nitrogen  and  hydrogen,  the  ammonia;  and  carbon, 
hydrogen,  and  oxygen,  the  animal  oil. 

Muriate  of  ammonia  may  be  obtained  from  bone-spirit  in  the,  manner  just  de- 
scribed for  procuring  it  from  gas  liquor.  Sometimes,  however,  the  sulphate  of 
ammonia  is  not  made  by  direct  combination,  but  by  digesting  the  bone-spirit 
with  ground  plaster  of  Paris  (sulphate  of  lime).  By  double  decomposition,  sul- 
phate of  ammonia  and  carbonate  of  lime  are  formed.  The  sulphate  of  ammonia 
is  then  converted  into  the  muriate  by  sublinration  with  common  salt,  in  the 
manner  just  explained.  The  muriate  "  may  be  formed  by  neutralizing  hydro- 
chloric acid  with  ammonia,  and  evaporating  to  dryness."  Br. 

Other  processes  have  been  proposed  or  practised  for  obtaining  muriate  of 
ammonia.  For  an  account  of  the  manufacture  of  ammoniacal  salts,  and  for  a 
list  of  the  patents  issued  in  Great  Britain,  since  1827,  for  their  preparation,  the 
reader  is  referred  to  the  Pharm.  Journ.  and  Trans,  (xii.  29,  60,  and  113). 

Commercial  History.  All  the  muriate  of  ammonia  consumed  in  the  United 
States  is  obtained  from  abroad.  Its  commercial  varieties  are  known  under  the 
names  of  the  crude  and  refined.  The  crude  is  imported  from  Calcutta  in  chests 
containing  from  350  to  400  pounds;  and  is  consumed  almost  exclusively  by  cop- 
persmiths and  other  artisans  in  brass  and  copper,  being  employed  for  the  purpose 
of  keeping  the  metallic  surfaces  bright,  preparatory  to  brazing.  The  refined  comes 
to  us  exclusively  from  England,  packed  in  casks  containing  from  5  to  10  cwt. 

Properties.  Muriate  of  ammonia  is  a  white,  translucent,  tough,  fibrous  salt, 
occurring  in  large  cakes,  about  two  inches  thick,  convex  on  one  side  and  concave 
on  the  other.  It  has  a  pungent,  saline  taste,  but  no  smell.  Its  sp.  gr.  is  1-45.  It 
dissolves  in  three  parts  of  cold,  and  one  of  boiling  water,  and  cold  is  produced 
during  its  solution.  It  is  less  soluble  in  rectified  spirit  than  in  water,  and  spar- 
ingly so  in  absolute  alcohol'.  This  salt  is  very  difficult  to  powder  in  the  ordinary 
way.  Its  pulverization,  however,  may  be  readily  effected  by  making  a  boiling 
saturated  solution  of  the  salt,  and  stirring  it  as  it  cools.  The  salt  is  thus  made 
to  granulate,  and  in  this  state,  after  having  been  drained  from  the  remaining 
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solution  and  dried,  may  be  easily  powdered.  At  a  red  heat  it  sublimcH  without 
decomposition,  and  without  residue.  Exposed  to  a  damp  atmosphere  it  becomes 
slightly  moist.  It  has  the  property  of  increasing  the  solubility  of  corrosive 
sublimate  in  water.  It  is  decomposed  by  the  strong  mineral  acids,  and  by  the 
alkalies  and  alkaline  earths;  the  furmer  disengaging  muriatic  acid,  the  latter, 
ammonia,  both  sensible  to  the  smell.  Muriate  of  ammonia  is  usually  employed 
for  obtaining  gaseous  anunoniu,  which  is  conveniently  disengaged  by  lime.  It 
is  incompatil)lo  with  acetate  of  lead  and  nitrate  of  silver,  producing  a  precipi- 
tate with  the  former  of  chloride  of  lead,  with  the  latter  of  chloride  of  silver. 

Muriate  of  ammonia  is  little  subject  to  adulteration.  If  not  entirely  volatil- 
ized by  heat  and  soluble  in  water,  it  contains  impurity.  Still,  as  ordinarily 
prepared,  it  contains  iron  in  the  state  of  protochloride.  This  metal  may  be  de- 
tected by  boiling  a  small  portion  of  a  saturated  solution  of  the  salt  with  a  drop 
or  two  of  nitric  acid,  and  then  adding  ferrocyanide  of  potassium,  when  the 
characteristic  blue  colour  occasioned  by  iron  will  be  produced.  If  the  salt  is 
entirely  volatilized  by  heat,  and  yet  produces  a  precipitate  with  chloride  of 
barium,  the  presence  of  sulphate  of  ammonia  is  indicated. 

Composition.  Muriate  of  ammonia  is  composed  of  one  eq.  of  muriatic  acid 
365,  and  one  of  ammonia  n  =  53'5.  Viewed  as  chloride  of  ammonium,  it 
consists  of  one  eq.  of  chlorine  and  one  of  ammonium  (NH^Cl). 

Medical  Properties.  Muriate  of  ammonia  acts  primarily  as  a  stimulant, 
purging  in  large  doses,  but  rather  constipating  in  small  ones.  Its  secondary 
action  is  that  of  a  resolvent,  conjoined  with  a  tonic  power,  derived  probably 
from  the  presence  of  chlorine.  By  reason  of  these  properties,  it  forms,  accord- 
ing to  Dr.  O.  Ward,  an  excellent  substitute  for  mercury,  in  cases  where  that 
medicine,  on  account  of  its  debilitating  efifect,  is  inadmissible.  It  has  been 
recommended  in  chronic  rheumatism;  in  pleuritis,  chronic  bronchitis,  peri- 
tonitis, dysentery,  and  other  inflammations  of  the  serous  and  mucous  mem- 
branes, after  the  first  violence  of  the  disease  has  abated ;  in  chronic  inflamma- 
tion and  enlargement  of  the  thoracic  and  abdominal  viscera;  in  scrofulous  and 
syphilitic  enlargements  of  the  lymphatic  glands ;  and  in  amenorrhoja,  when 
dependent  on  deficient  action  of  the  uterus.  Several  cases  of  pectoral  disease 
simulating  incipient  phthisis  are  reported,  in  Otto's  Bibliothek  for  1834,  to 
have  been  cured  by  this  salt.  According  to  Dr.  Watson,  it  is  a  very  efiBcacio"is 
remedy  in  hemicrania.  In  the  opinion  of  Dr.  Ebden,  of  the  Bengal  medical 
service,  it  is  a  powerful  remedy  for  neuralgic  affections  generally;  such  as  tic 
douloureux,  nervous  headache,  toothache,  sciatica,  and  neuralgic  dysmenor- 
rhoea.  lie  gives  it  in  the  amount  of  from  twenty-five  to  thirty-five  grains  in  a 
fluidounce  of  camphor  mi.xture,  or  of  mint-water,  every  twenty  minutes,  for 
three  doses.  Usually,  after  the  second  dose,  the  immediate  pain  is  relieved. 
(Banking's  Abstract,  no.  xx.  55.)  In  1851,  Dr.  Aran  reported  his  success  with 
this  remedy  in  intermittent  fever  to  the  Academy  of  Medicine,  of  Paris,  having 
cured  eleven  out  of  thirteen  cases.  M.  Marrotte  has  used  it  advantageously, 
as  a  substitute  for  sulphate  of  quinia,  in  the  treatment  of  affections  assuming  a 
remittent  or  intermittent  character.  (Arch.  Gen.,  5e  ser.,  ix.  T34.)  M.  Fischer, 
of  Dresden,  in  1821,  recommended  it  in  chronic  enlargement  of  the  prostate; 
and,  since  then,  several  German  practitioners  have  confirmed  his  statement. 
Dr.  A.  Lindsay,  of  Glasgow,  has  investigated  the  physiological  and  therapeu- 
tical effects  of  muriate  of  ammonia.  Taken  in  health  he  found  it  to  improve 
the  appetite,  and  to  give  a  certain  buoyancy  to  the  spirits.  In  his  hands  it 
proved  particularly  efficacious  in  chronic  rheumatism,  and  chronic  bronchitis. 
In  the  latter  disease,  when  the  sputa  were  tough  and  tenacious,  it  speedily 
improved  their  quality.  (3Ied.  Exam,  for  Jan.  1856,  from  the  Glasgow  Med. 
Journ.)  Similar  testimony  is  borne  to  its  value  in  chronic  bronchitis  by  M. 
Delvaux,  of  Brussels,  who  found  it  to  diminish  dyspnoea,  mitigate  cough,  and 
facilitate  and  lessen  expectoration.  (Ann.  de  Therap.,  1855,  p.  99.) 

The  dose  of  muriate  of  ammonia  is  from  five  to  thirty  grains,  repeated  every 
two  or  three  hours,  and  given  in  sweetened  water  or  mucilage.  When  given  in 
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enlarged  prostate,  the  dose  recommended  is  fifteen  grains  every  two  hours, 
gradually  increased  until  nearly  half  an  ounce  is  taken  daily.  When  the  dose 
is  greater  than  the  system  can  safely  bear,  it  produces  disordered  digestion,  a 
miliary  eruption,  profuse  sweats,  and  scorbutic  symptoms. 

Externally,  muriate  of  ammonia  is  used  in  solution,  as  a  stimulant,  and  re- 
solvent, in  contusions,  indolent  tumours,  &c.  An  ounce  of  the  salt,  dissolved  in 
nine  fluidounces  of  water  and  one  of  alcohol,  forms  a  solution  of  convenient 
strength.  When  the  solution  is  to  be  used  as  a  wash  for  ulcers,  or  an  injec- 
tion in  leucorrhoea,  it  should  not  contain  more  than  from  one  to  four  drachms 
of  the  salt  to  a  pint  of  water.  Such  a  solution,  with  addition  of  wine  of  opium, 
had  been  advantageously  employed  by  M.  Guinau  de  Mussy  in  milky  engorge- 
ment and  scrofulous  swellings  of  the  breast,  being  applied  upon  cataplasms. 

The  vapour  of  muriate  of  ammonia  has  been  administered  by  inhalation, 
employed  several  times  a  day,  in  chronic  catarrh,  with  marked  advantage,  by 
Dr.  Gieseler,  of  Germany.  Dr.  Herman  Beigel,  of  London,  strongly  recom- 
mends its  inhalation  in  the  nascent  state,  resulting  from  a  mixture  of  the  two 
gases  composing  it.  Three  bottles  are  used,  one  containing  water  of  ammonia, 
the  second  an  equivalent  quantity  of  liquid  muriatic  acid,  and  the  third  half 
filled  with  water,  connected  with  the  first  two  by  tubes,  and  supplied  itself  with 
a  tube  for  inhalation.  By  inhalation  the  patient  draws  the  two  gases  from  their 
respective  bottles  into  the  third,  where  they  combine  to  form  the  muriate  of 
ammonia,  which  is  freed  from  any  excess  of  either  gas  by  the  water.  The 
greater  or  less  force  of  the  inspiration  will  determine  the  depth  to  which  the 
medicine  will  penetrate;  and  this  will  depend  on  the  part  of  the  respiratory 
passages  specially  affected.  {Lancet,  Oct.  186t,  p.  512.)  Another  mode  of  in- 
haling muriate  of  ammonia,  is  in  the  form  of  spray,  by  means  of  the  atomizer; 
from  10  to  20  grains  being  dissolved  for  the  purpose  in  a  fluidounce  of  water. 

Pharm.  Uses.  In  preparing  Ammonise  Valerianas,  U.  S.;  Aqua  Ammonias, 
U.S.;  Liquor  Ammonise  Forti or,  5r.;  Spiritus  Ammonise,  ?7.  ;S.  B. 

AMMONIA  SULPHAS.  U.S. 
Sulphate  of  Ammonia. 

This  salt  has  been  introduced  into  the  Materia  Medica  list  of  the  U.  S. 
Pharmacopoeia,  as  a  substance  employed  in  the  preparation  of  other  medicines. 
It  is  usually  obtained  as  one  of  the  steps  in  the  preparation  of  muriate  of  am- 
monia. {^Qe  Ammonise  Murias.)  The  impure  salt  resulting  from  the  sublima- 
tion of  gas  liquor  or  fetid  bone-spirit,  saturated  with  sulphuric  acid,  is  sub- 
mitted repeatedly  to  solution  and  crystallization  until  obtained  pure.  It  is  in 
colourless  rhombic  prisms,  unalterable  in  the  air  at  common  temperatures,  but 
efflorescing  in  heated  air  with  the  loss  of  half  its  water,  soluble  in  twice  its 
weight  of  cold  and  its  own  weight  of  boiling  water,  fusible  by  heat,  and  wholly 
volatilizable,  but,  according  to  Berzelius,  with  partial  decomposition.  It  con- 
tains 24'3  per  cent,  of  water.  It  is  known  to  be  a  sulphate  by  giving  a  white 
precipitate  with  chloride  of  barium,  and  scarcely  any  with  a  dilute  solution  of 
nitrate  of  silver,  and  to  contain-  ammonia  by  emitting  the  smell  of  that  gas 
when  rubbed  with  hydrate  of  lime  or  of  potassa.  It  is  not  used  as  a  medicine, 
but  enters  into  the  composition  of  two  officinals;  ammonia-alum  and  the  sul- 
phate of  iron  and  ammonia. 

Off.  Prep.  Ferri  et  Ammonise  Sulphas,  U.  S.  B. 

AMMONII  BROMIDUM.  Br. 

Bromide  of  Ammonium. 

This  is  a  new  officinal  of  the  British  Pharmacopoeia,  not  yet  introduced  into 
ours.  By  those  who  consider  the  ammoniacal  salts  as  compounds  of  acids  with 
ammonia,  it  is  called  hydrohromate  of  ammonia  (NH^HBr) ;  but  by  the  British 
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authorities,  the  claims  of  ammoDium  as  a  compound  radical  being  now  admit- 
ted, the  salt  is  recognised  as  a  bromide  of  ammonium  (NH^Br). 

Preparation.  Bromide  of  ammonium  may  be  prepared  by  dissolving  bromine 
in  water  of  ammonia.  The  liquid  becomes  heated,  nitrogen  escapes  with  effer- 
vescence, and  the  solution  assumes  a  yellow  colour  in  consequence  of  a  slight 
excess  of  bromine  after  saturation.  By  evaporation  the  bromide  is  obtained  in 
the  form  of  four-sided  prisms,  which  sometimes  cross  one  another  at  right 
angles  (Berzelius.)  A  better  mode,  according  to  Prof.  Procter,  of  obtaining 
the  salt  is  by  acting  on  bronnde  of  iron  with  carbonate  of  ammonia,  as  in  the 
U.  S.  officinal  process  for  bromide  of  potassium ;  and  a  still  better,  by  adding 
to  bromine  and  water  sufficient  solution  of  hydrosulpbate  of  ammonia  (sulphu- 
ret  of  ammoniuni)  to  discharge  the  colour,  filtering  to  separate  the  sulphur,  and 
then  evaporating  to  dryness. 

Properties.  Bromide  of  ammonium  is  in  colourless  crystals,  which  on  expo- 
sure to  the  air  gradually  become  yellowish,  in  consequence  of  a  partial  decom- 
position, by  which  hydrobromic  acid  appears  to  be  liberated,  as  they  now 
change  litmus  red.  The  salt  has  a  saline,  pungent  taste.  Exposed  to  heat,  it 
sublimes  unchanged.  It  is  soluble  in  15  parts  of  water,  and  in  13  parts  of 
alcohol.  (Squire.')  The  British  Pharmacopoeia  requires  that  it  should  not  give 
rise  to  a  blue  colour  with  mucilage  of  starch  and  chlorine,  thus  proving  the  ab- 
sence of  an  iodide.  It  is  incompatible  with  acids,  acid  salts,  and  spirit  of  nitrous 
ether,  (Squire.) 

Medical  Uses.  This  bromide  probably  produces  on  the  system  effects  analo- 
gous to  those  of  bromide  of  potassium,  and  has  been  thought  by  some  practi- 
tioners preferable  in  certain  cases.  Attention  was  called  by  Dr.  Gibb  to  its  value 
as  a  therapeutic  agent.  He  has  found  it  peculiarly  applicable  to  functional  ner- 
vous diseases,  more  especially  those  of  the  ganglionic  system,  and  considers  it 
also  as  having  some  influence  over  affections  of  the  mucous  membranes  and  the 
skin.  In  epilepsy  he  has  experienced  decided  advantage  from  it;  and  in  the 
milder  forms  of  ovaritis  it  sometimes  acts  almost  as  if  by  magic.  He  has  also 
found  it  remarkably  beneficial  in  strumous  ophthalmia  in  tne  young,  and  believes 
that  it  tends  to  promote  the  absorption  of  fatty  matter.  He  gave  it  in  doses 
varying  from  two  to  ten  grains  three  times  a  day.  (Lancet,  Jan,  3,  1863,  p.  12.) 

Others  have  borne  testimony  to  its  efficiency  in  epilepsy ;  and  it  has  been 
recommended  in  sleeplessness  when  dependent  on  nervous  disorder.  Good 
might  be  expected  from  it  in  various  forms  of  hysteria.  The  dose  is  from  two 
to  twenty  grains.  A  solution  containing  five  grains  in  a  fluidounce  of  water 
may  be  used  as  a  gargle  in  relaxation  of  the  larynx.  W. 

AMMONIACUM.  U.S., Br. 
Ammoniac. 

The  concrete  juice  of  Dorema  Ammoniacum.  U.  S.  A  gum-resinous  exuda- 
tion from  Dorema  Ammoniacum.  Br. 

Gomme  ammoniaque,  Fr.;  Ammoniak,  Germ.;  Gomma  ammoniaco,  Ital.;  Gomma  amo- 
niaco,  Span.;  Ushek,  Arab.;  Semugh  belsheren,  Persian. 

Much  uncertainty  long  existed  as  to  the  ammoniac  plant.  It  was  generally 
believed  to  be  a  Ferula  till  Willdenow  raised,  from  some  seeds  mixed  with  the 
gum-resin  found  in  the  shops,  a  plant  which  he  ascertained  to  heo,  Heracleum, 
and  named  H.  gummiferum,  under  the  impression  that  it  must  be  the  source 
of  the  medicine.  On  this  authority,  the  plant  was  adopted  by  the  British  Col- 
leges, and  recognised  in  former  editions  of  our  national  Pharmacopoeia.  Will- 
denow expressly  acknowledged  that  he  could  not  procure  from  it  any  gum- 
resin,  but  ascribed  the  result  to  the  influence  of  climate.  The  Heracleum,  how- 
ever, did  not  correspond  exactly  with  the  representations  given  of  the  ammo- 
niac plant  by  travellers;  and  Sprengel  ascertained  that  it  was  a  native  of  the 
Pyrenees,  and  never  produced  gum.  Mr.  Jackson,  in  his  account  of  Morocco, 
imperfectlv  described  a  plant  of  that  country,  supposed  to  be  a  Ferula,  from 
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which  gum-ammoniac  is  procured  by  the  natives.  This  plant  was  ascertained 
by  Dr.  Falconer  to  be  Ferula  Tingitana  (Royle's  3fat.  Med  ),  and  its  product 
is  thought  to  be  the  ammoniacum  of  the  ancients,  which  was  obtained  from 
Africa;  but  this  is  not  the  drug  now  used  under  that  name,  which  comes  ex- 
clusively from  Persia.  M.  Fontanier,  who  resided  many  years  in  Persia,  saw 
the  ammoniac  plant  growing  in  the  province  of  Fars,  and  sent  a  drawing  of  it 
with  specimens  to  Paris.  From  these  it  was  inferred  to  be  a  species  of  Ferula  ; 
and  Merat  and  De  Lens  proposed  for  it  the  name,  originally  given  to  it  by 
Lemery,  of  F.  ammonifera.  It  was  subsequently,  however,  ascertained,  from 
specimens  obtained  in  Persia  by  Colonel  Wright,  and  examined  by  Dr.  David 
Don,  that  it  belonged  to  a  genus  allied  to  Ferula,  but  essentially  different,  which 
was  named,  by  Dr.  Don,  Dorema.  It  is  described  in  the  16th  vol.  of  the  Linn. 
Transactions,  under  the  name  of  Dorema  Ammoniacuvi.  This  is  now  acknowl- 
edged by  the  officinal  authorities.  The  same  plant  was  described  and  figured 
by  Jaubert  and  Spach  in  their  "Illustrations  of  Oriental  Plants^^  (Paris,  1842, 
t.  40,  p.  78),  by  the  name  of  Diserneston  gummiferum,  under  the  erroneous 
impression  that  it  belonged  to  a  previously  undescribed  genus. 

The  ammoniac  plant  is  umbelliferous,  and  belongs  to  the  class  and  order 
Pentandria  Digynia  of  Linnaeus.  It  grows  spontaneously  in  Farsistan,  Irauk, 
Chorassan,  and  other  Persian  provinces.  Dr.  Grant  found  it  abundantly  in 
Syghan  near  Bameean,  on  the  northwest  slope  of  the  Hindoo  Coosh  mountains. 
It  attains  the  height  of  six  or  seven  feet,  and  in  the  spring  and  early  part  of 
summer  abounds  in  a  milky  juice,  which  flows  out  upon  the  slightest  puncture. 
From  the  accounts  of  travellers,  it  appears  that,  in  the  month  of  May,  the  plant 
is  pierced  in  innumerable  places  by  an  insect  of  the  beetle  kind.  The  juice, 
exuding  through  the  punctui-es,  concretes  upon  the  stem,  and  when  quite  dry 
is  collected  by  the  natives.  M.  Fontanier  states  that  the  juice  exudes  sponta- 
neously, and  that  the  harvest  is  about  the  middle  of  June.  According  to  Dr. 
Grant,  the  drug  is  collected  in  Syghan,  like  assafetida,  from  the  root  of  the 
plant.  The  gum-resin  is  sent  to  Bushire,  whence  it  is  transmitted  to  India, 
chiefly  to  Bombay.  A  small  portion  is  said  to  be  taken  to  the  ports  of  the  Le- 
vant, and  thence  distributed.  The  name  of  the  drug  is  thought  to  have  been 
derived  from  the  temple  of  Jupiter  Ammon  in  the  Libyan  desert,  where  the 
ammoniac  of  the  ancients  is  said  to  have  been  collected  ;  but  Dr.  Don  considers 
it  a  corruption  of  Armeniacum,  originating  in  the  circumstance  that  the  gum- 
resin  was  formerly  imported  into  Europe  through  Armenia. 

Properties.  Ammoniac  comes  either  in  the  state  of  tears,  or  in  aggregate 
masses,  and  in  both  forms  is  frequently  mixed  with  impurities.  That  of  the 
tears,  however,  is  preferable,  as  the  purest  may  be  conveniently  picked  out  and 
kept  for  use.  These  are  of  an  irregular  shape,  usually  more  or  less  globular, 
from  two  to  eight  lines  in  diameter,  opaque,  yellowish  on  the  outside,  whitish 
within,  compact,  homogeneous,  brittle  when  cold,  and  breaking  with  a  con- 
choidal,  shining  fracture.  The  masses  are  of  a  darker  colour  and  less  uniform 
structure,  appearing,  when  broken,  as  if  composed  of  numerous  white  or  whitish 
tears,  embedded  in  a  dirty-gray  or  brownish  substance,  and  frequently  mingled 
with  foreign  matters,  such  as  seeds,  fragments  of  vegetables,  and  sand  or  other 
earth.  We  have  seen  masses  composed  of  agglutinated  tears  alone. 

The  smell  of  ammoniac  is  peculiar,  and  stronger  in  the  mass  than  in  the  tears. 
The  taste  is  slightly  sweetish,  bitter,  and  somewhat  acrid.  The  sp.gr.  is  1  207. 
When  heated,  the  gum-resin  softens  and  becomes  adhesive,  but  does  not  melt. 
It  burns  with  a  white  flame,  swelling  up,  and  emitting  a  smoke  of  a  strong, 
resinous,  slightly  alliaceous  odour.  It  is  partly  soluble  in  water,  alcohol,  ether, 
vinegar,  and  alkaline  solutions.  Triturated  with  water,. it  forms  an  opaque 
milky  emulsion,  which  becomes  clear  upon  standing.  The  alcoholic  solution  is 
transparent,  but  is  rendered  milky  by  the  addition  of  water.  Bucholz  obtained 
from  100  parts  of  ammoniac,  224  parts  of  gum,  720  of  resin,  16  of  bassorin, 
and  4-0  of  water  including  volatile  ail  and  loss.  Braconnot  obtained  18  4  per 
cent,  of  gum,  70-0  of  resin,  4'4  of  a  gluten-like  substance  (bassorin),  and  6'0  of 
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water,  with  12  per  cent,  of  loss.  ITajifen  succeeded  in  procuring  the  volatile  oil 
in  a  separate  state  by  repeated  distillation  with  water.  It  has  a  penetrating 
disagreeable  odour,  and  a  taste  at  first  mild,  but  afterwards  bitter  and  nauseous. 
The  resin  of  ammoniac  is  dissolved  by  alcohol,  and  by  the  fixed  and  volatile 
oils ;  but  it  is  divided  by  ether  into  two  resins,  of  which  one  is  soluble,  the  other 
insoluble  in  that  menstruum. 

Medical  Properties  and  Usea.  This  gujn-resin  is  stimulant  and  expectorant, 
in  large  doses  cathartic,  and,  like  many  other  stimulants,  may  be  so  given  as 
occasionally  to  prove  diaphoretic,  diuretic,  or  enimenagogue.  It  has  been  em- 
ployed in  medicine  from  the  highest  antiquity,  being  mentioned  in  the  writings 
of  Hippocrates.  The  complaints  in  which  it  is  most  frequently  used  are  chronic 
catarrh,  asthma,  and  other  pectoral  affections  attended  with  deficient  expecto- 
ration without  acute  inflammation,  or  with  a  too  copious  secretion  from  the 
bronchial  mucous  membrane,  dependent  upon  debility  of  the  vessels.  It  is 
thought  to  have  been  useful  iu  some  cases  of  amenorrhoea,  and  in  chlorotic  and 
hysterical  conditions  of  the  system  arising  out  of  that  complaint.  It  has  also 
been  prescribed  in  obstructions  or  chronic  engorgements  of  the  abdominal  vis- 
cera, under  the  vague  notion  of  its  deobstruent  power.  Any  good  which  it  may 
do  in  these  aflFections,  is  more  probably  ascribable  to  its  revulsive  action  upon 
the  alimentary  mucous  membrane.  Authors  speak  of  its  utility  in  long  and  ob- 
stinate colics  dependent  on  mucous  matter  lodged  in  the  intestines ;  but  it  would 
be  difficult  to  ascertain  in  what  ca.ses  such  raucous  matter  existed,  and,  even 
admitting  its  presence,  to  decide  whether  it  was  a  cause  or  a  result  of  the  dis- 
eased action.  Ammoniac  is  usually  administered  in  combination  with  other 
expectorants,  with  tonics,  oremmenagogues.  It  is  much  less  used  than  formerly. 
Externally  applied,  in  the  shape  of  a  plaster,  it  is  thought  to  be  useful  as  a  dis- 
cutientor  resolvent  in  white  swellings  of  the  joints,  and  other  indolent  tumours. 
(See  Emplastrum  Ammoniaci.)  It  is  given  in  substance,  in  the  shape  of  pill 
or  emulsion.  The  latter  form  is  preferable.  (See  Mistura  Ammoniaci.)  The 
dose  is  from  ten  to  thirty  grains. 

Off .  Prep.  Emplastrum  Ammoniaci,  U.S.;  Emplast.  Ammoniaci  cum  Hy- 
drargyro;  Emplast.  Oalbani,  J?r./  Mistura  Ammoniaci;  Pilula  Ipecacuanhae 
cum  Scilla,  Br.;  Pil.  Scillae  Compositae.  W. 

AMYGDALA  AMARA.  U.S.,  Br. 
Bitter  Almond. 

The  kernel  of  the  fruit  of  Amygdalus  communis,  variety  amara.  U.  S.  The 
seed  of  the  bitter  almond  tree,  Amygdalus  communis,  var.  amara.  Br. 

Amande  amere,  Fr.;  Bittere  Mandeln,  Germ.;  Mandorle  amare,  Ital.;  Almendra 
amarga,  Span. 

AMYGDALA  DULCIS.  U.S.,  Br. 
Sweet  Almond. 

The  kernel  of  the  fruit  of  Amygdalus  communis,  variety  dulcis.  U.  S.  The 
seed  of  the  sweet  almond  tree.  Br. 

Amnnde  douce,  Fr.;  Siisse  Mandeln,  Germ.;  Mandorle  dolci,  Hal.;  Almendra  dulce. 
Span. 

Amygdalus.  Sex.  Syst.  Icosandria  Monogynia.  — Nat.  Ord.  Amygdaleae. 

Gen.  Ch.  Calyx  five-cleft,  inferior.  Petals  five.  Drupe  with  a  nut  perforated 
with  pores.  Willd. 

Amygdalus  communis.  Willd.  Sp.Plant.  ii.  982;  Woodv.  3Ied.  Bot.  p.  507, 
1. 183.  The  almond-tree  ri.ses  usually  from  fifteen  to  twenty  feet  in  height,  and 
divides  into  numerous  spreading  branches.  The  leaves  stand  upon  short  foot- 
stalks, are  about  three  inches  long,  and  three-quarters  of  an  inch  broad,  ellipti- 
cal, pointed  at  both  ends,  veined,  minutely  serrated,  with  the  lower  serratures 
and  petioles  glandular,  and  are  of  a  bright-green  colour.    The  flowers  are  large, 
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of  a  pale- red  colour  varying  to  white,  with  very  short  peduncles,  and  petals 
longer  than  the  calyx,  and  usually  stand  in  pairs  upon  the  branches.  The  fruit 
is  of  the  peach  kind,  with  the  outer  covering  thin,  tough,  dry,  and  marked  with 
a  longitudinal  furrow,  where  it  opens  when  fully  ripe.  Within  this  covering  is  a 
rough  shell,  containing  the  kernel  or  almond. 

Tiiere  are  several  varieties  of  this  species  of  Araygdalus,  differing  chiefly  in 
the  size  and  shape  of  the  fruit,  the  thickness  of  the  shell,  and  the  taste  of  the 
kernel.  The  two  most  important  are  Amygdalus  (coviviunis)  dulcis  and  Amyg- 
dalus  (communis)  amara,  the  former  bearing  sweet,  the  latter  bitter  almonds. 
Another  variety  is  the  fragilis  of  De  Candolle,  which  yields  the  soft-shelled 
almonds. 

The  almond-tree  is  a  native  of  Persia,  Syria,  and  Barbary,  and  is  very  exten- 
sively cultivated  in  various  parts  of  the  south  of  Europe.  It  has  been  introduced 
into  the  United  States ;  but  in  the  northern  and  middle  sections  the  fruit  does 
not  usually  come  to  perfection.  We  are  supplied  with  sweet  almonds  chiefly  from 
Spain  and  the  south  of  France.  They  are  distinguished  into  the  soft  shelled 
and  hard-shelled,  the  former  of  which  come  from  Marseilles  and  Bordeaux,  the 
latter  from  Malaga.  From  the  latter  port  they  are  sometimes  brought  to  us  with- 
out the  shell.  In  British  commerce,  the  two  chief  varieties  are  the  Jordan  and 
Valencia  almonds,  the  former  imported  from  Malaga,  the  latter  from  Valencia.* 
The  former  are  longer,  narrower,  more  pointed,  and  more  highly  esteemed  than 
the  latter.  The  bitter  almonds  are  obtained  chiefly  from  Morocco,  and  are 
exported  from  Mogador. 

Properties.  The  shape  and  appearance  of  almonds  are  too  well  known  to  re- 
quire description.  Each  kernel  consists  of  two  white  cotyledons,  enclosed  in  a 
thin,  yellowish-brown,  bitter  skin,  which  is  easily  separable  after  immersion  in 
boiling  water.  Deprived  of  this  covering,  they  are  called  blanched  almonds. 
On  exposure  to  the  air,  they  are  apt  to  become  rancid;  but,  if  thoroughly  dried, 
and  kept  in  well  closed  glass  vessels,  they  may  be  preserved  unaltered  for  many 
years.   The  two  varieties  require  each  a  separate  notice. 

1.  Amygdala  Dulcis.  Sweet  Almonds.  These  are  without  smell  when  blanch- 
ed, and  have  a  sweet,  very  pleasant  taste,  which  has  rendered  them  a  favourite 
article  of  diet  in  all  countries  where  they  are  readily  attainable.  They  are,  how- 
ever, generally  considered  of  difficult  digestion.  By  the  analysis  of  M.  Boullay, 
it  appears  that  they  contain,  in  100  parts,  5  parts  of  pellicle,  54  of  fixed  oil,  24  of 
albumen,  6  of  uncrystallizable  sugar,  3  of  gum,  4"  of  fibrous  matter,  3-5  of  water, 
and  0  5  of  acetic  acid  comprising  loss.  The  albumen  is  somewhat  peculiar,  and 
is  called  emulsin.  It  may  be  obtained  separate  by  treating  the  emulsion  of 
almonds  with  ether,  allowing  the  mixture,  after  frequent  agitation,  to  stand  until 
a  clear  fluid  separates  at  the  bottom  of  the  vessel,  drawing  this  off  by  a  syphon, 
adding  alcohol  to  it  so  as  to  precipitate  the  emulsin,  then  washing  the  precipi- 
tate with  fresh  alcohol,  and  drying  it  under  the  receiver  of  an  air-pump.  In  this 
•state  it  is  a  white  powder,  inodorous  and  tasteless,  soluble  in  water,  and  insolu- 
ble in  ether  and  alcohol.  Its  solution  has  an  acid  reaction,  and,  if  heated  to 
212°,  becomes  opaque  and  milky,  and  gradually  deposits  a  snow-white  precipi- 
tate, amounting  to  about  10  per  cent,  of  the  emulsin  employed.  (Am.  Journ.  of 
Fharm.,  xxi.  354,  from  Liebig^s  Annalen.)  Its  distinguishing  property  is  that 
of  producing  certain  changes,  presently  to  be  noticed,  in  amygdalin,  whi(^h  prop- 
erty it  loses  when  its  solution  is  boiled,  though  not  by  exposure  in  the  solid  state 
to  a  heat  of  212°.  (Ibid.,  357.)  It  consists  of  nitrogen,  carbon,  hydrogen,  and 
oxygen,  with  a  minute  proportion  of  sulphur,  and  is  probably  identical  with  the 

*  Upon  a  visit  to  Spain,  in  the  winter  of  1860-61,  the  author  was  informed,  when  at 
Valencia,  that  the  thin,  paper-shelled  almonds,  exported  from  that  town,  were  produced, 
not  in  the  immediate  neighbourhood  of  Valencia,  but  chiefly  in  the  Balearic  Islands,  and 
the  Province  of  Alicante,  whence  they  are  sent  to  that  port ;  and,  in  a  journey  through 
the  interior  from  Valencia  to  Alicante,  he  noticed  that  the  almond-tree,  then  in  full 
bloom,  was  very  abundant  in  the  region  back  of  the  latter  city,  while  there  were  com- 
paratively few  near  the  former.   (Note  to  the  twelfth  edition.) 
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synaptaae  of  Robiquet.  The  fixed  oil  is  described  under  the  head  of  Oleum 
Anujtjdalie,  to  which  the  reader  is  referred.  Almonds,  when  rubbed  with  water, 
form  u  milky  emulsion,  the  insoluble  matters  beinj?  suspended  by  the  agency  of 
the  albuminous,  mucilaginous,  and  saccharine  principles. 

2.  Amygdala  Amara.  Bitter  Almoadx.  These  are  smaller  than  the  preced- 
ing variety.  They  have  the  bitter  taste  of  the  peach  kernel,  and,  though  when 
dry  inodorous  or  nearly  so,  have,  when  triturated  with  water,  the  fragrance  of  the 
peach  blossom.  They  contain  the  same  ingredients  as  sweet  almonds,  and  like 
them  form  a  milky  emulsion  with  water.  It  was  formerly  supposed  that  they 
also  contained  hydrocyanic  acid  and  volatile  oil,  to  which  their  peculiar  taste 
and  smell,  and  their  peculiar  operation  upon  the  system  were  ascribed.  It  was, 
however,  ascertained  by  MM.  Robiquet  and  Boutron  that  these  principles  do 
not  pre-e.xist  in  the  almond,  but  result  from  the  reaction  of  water;  and  W6hler 
and  Liebig  proved,  what  was  su.spected  by  Robiquet,  that  they  are  formed  out 
of  a  peculiar  substance  denominated  amygdalin,  which  is  the  characteristic 
constituent  of  bitter  almonds.  This  substance,  which  was  discovered  by  Ro- 
biquet and  Boutron,  is  white,  crystallizable,  inodorous,  of  a  sweetish-bitter 
taste,  unalterable  in  the  air,  freely  soluble  in  water  and  hot  alcohol,  very  slightly 
soluble  in  cold  alcohol,  and  insoluble  in  ether.  Its  elementary  constituents  are 
nitrogen,  carbon,  hydrogen,  and  o.xygen;  and  it  is  supposed  to  be  an  amide;  as, 
when  treated  with  an  alkali,  it  yields  ammonia,  and  a  peculiar  acid  which  has 
been  named  amygdalic  acid.  Liebig  and  Wohler  recommend  the  following  pro- 
cess for  procuring  it,  in  which  the  object  of  the  fermentation  is  to  destroy  the 
sugar  with  which  it  is  associated.  Bitter  almonds,  previously  deprived  of  their 
fixed  oil  by  pressure,  are  to  be  boiled  in  successive  portions  of  alcohol  till  ex- 
hausted. From  the  liquors  thus  obtained  all  the  alcohol  is  to  be  drawn  off  by 
distillation;  care  being  taken,  near  the  end  of  the  process,  not  to  expose  the 
syrupy  residue  to  too  great  a  heat.  This  residue  is  then  to  be  diluted  with  water, 
mixed  with  good  yeast,  and  placed  in  a  warm  situation.  After  the  fermentation 
which  ensues  has  ceased,  the  liquor  is  to  be  filtered,  evaporated  to  the  consist- 
ence of  syrup,  and  mixed  with  alcohol.  The  amygdalin  is  thus  precipitated  in 
connection  with  a  p6rtion  of  gum,  from  which  it  may  be  separated  by  solution  in 
boiling  alcohol,  which  will  deposit  it  upon  cooling.  If  pure,  it  will  form  a  per- 
fectly transparent  solution  with  water.  Any  oil  which  it  may  contain  may  be 
separated  by  washing  it  with  ether.  One  pound  of  almonds  yields  at  least  120 
grains  of  amygdalin.  {Annalen  der  Pharm.,  xxii.  and  xxiii.  329.)* 

Amygdalin,  mixed  with  emulsion  of  sweet  almonds,  gives  rise,  among  other 
products,  to  the  volatile  oil  of  bitter  almonds  and  hydrocyanic  acid — the  emulsin 
of  the  sweet  almonds  acting  the  part  of  a  ferment,  by  causing  a  reaction  between 
the  amygdalin  and  water;  and  the  same  result  is  obtained  when  pure  emulsin 
is  added  to  a  solution  of  amygdalin.  It  appears  then  that  the  volatile  oil  and 
hydrocyanic  acid,  developed  in  bitter  almonds  when  moistened,  result  from  the 
mutual  reaction  of  amygdalin,  water,  and  emulsin.  Certain  substances  have 
the  effect  of  preventing  this  reaction,  as,  for  example,  alcohol  and  acetic  acid. 
It  is  asserted  that  emulsin  procured  from  other  seeds,  as  those  of  the  poppy, 
hemp,  and  mustard,  is  capable  of  producing  the  same  reaction  between  water 
and  amygdalin,  though  in  a  less  degree.  (Annal.  der  Pharm.,  xxviii.  290.) 
Amygdalin  appears  not  to  be  poisonous  when  taken  pure  into  the  stomach  ;  as 
there  is  nothing  in  the  system  capable  of  acting  the  part  of  emulsin.  Never- 
theless, large  quantities  given  to  a. dog  have  produced  narcotic  effects. 

Bitter  almonds  yield  their  fixed  oil  by  pressure ;  and  the  volatile  oil,  impreg- 

*  Amygdalin  appears  to  be  extensively  diflFused  in  plants,  having  been  noticed  not  only 
in  the  diiferent  genera  of  the  Amygdalese,  as  Amygdalus,  Cerasus,  and  Prunus,  but  also 
by  Wicke  in  various  Pomacose,  as  Pyrus  Malits,  Sorbus  Aucuparia,  So7'bus  hybrida,  Sorbus 
tormitialis,  Amelanehier  mdgaris,  Cotoneaster  vtilgaris,  and  Orateeffus  Oxycantha.  {^Ann.  der 
Chem.  und  Pharm.,  Ixxix.  79.)  It  may  be  advantageously  procured  from  peach  kernels, 
which  have  been  found  to  yield  80  grains  for  each  avoirdupois  pound,  or  more  than  1 
per  cent.  {Am.  Journ.  of  Pharm.,  xxvii.  227.) 
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nated  with  hydrocyanic  acid,  may  be  obtained  from  the  residue  by  distillation 
with  water.  (See  Oleum  Amygdalse  Amarse.) 

Confectioners  employ  bitter  almonds  for  communicating  flavour  to  the  syrup 
of  orgeat.  (See  Syrupus  Amygdalae.)  The  kernel  of  the  peach  possesses  similar 
properties,  and  is  frequently  used  as  a  substitute.  It  has  been  ascertained  that 
bitter  almond  paste,  and  other  substances  which  yield  the  same  volatile  oil, 
such  as  bruised  cherry -laurel  leaves,  peach  leaves,  &c.,  have  the  property  of 
destroying  the  odour  of  musk,  camphor,  most  of  the  volatile  oils,  creasote,  cod- 
liver  oil,  the  balsams,  &c.;  and  M.  Mahier,  a  French  pharmaceutist,  has  em- 
ployed them  successfully  to  free  mortars  and  bottles  from  the  odour  of  assa- 
fetida,  and  other  substances  of  disagreeable  smell.  All  that  is  necessary  is  first 
to  remove  any  oily  substance  by  means  of  an  alkali,  and  then  to  apply  the 
paste  or  bruised  leaves.  (Am.  Journ.  of  Pharm.,  xviii.  209.) 

Medical  Properties  and  Uses.  Sweet  almonds  have  no  other- influence  on 
the  system  than  that  of  a  nutrient  and  demulcent.  The  emulsion  formed  by  tritu- 
rating them  with  water  is  a  pleasant  vehicle  for  the  administration  of  other  medi- 
cines, and  is  itself  useful  in  catarrhal  affections.  From  their  nutritive  properties, 
and  the  absence  of  starch  in  their  composition,  they  have  been  recommended  by 
Dr.  Pavy  as  an  ingredient  in  the  diet  of  diabetic  patients.  (Guy's  Hasp.  Rep., 
1862,  p.  213.)  Bitter  almonds  are  more  active,  and  might  be  employed  with 
advantage  in  cases  to  which  hydrocyanic  acid  is  applicable.  An  emulsion  made 
with  them  has  proved  useful  in  pectoral  affections  with  cough,  and  is  said  to 
have  cured  intermittents.  It  probably  operates  by  diminishing  the  excitability 
of  the  nervous  centres.  Dr.  A.  T.  Thomson  found  it  useful  as  a  lotion  in  acne 
rosea  and  impetigo.  Bitter  almonds  are  said  by  Hufeland  to  have  been  success- 
fully employed  for  the  expulsion  of  the  tape-worm.  In  some  persons  they  pro- 
duce urticaria,  in  the  smallest  quantities.  Largely  taken,  they  have  sometimes 
proved  deleterious.  Landerer  mentions  the  case  of  a  lady,  who  was  alarmingly 
affected  by  a  bath,  made  from  the  residue  of  bitter  almonds  after  expression  of 
the  fixed  oil.  (See  ^m.  Journ.  of  Pharm.,  xxviii.  321.) 

Wohler  and  Liebig  propose,  as  a  substitute  for  cherry-laurel  water,  which 
owes  its  effects  to  the  hydrocyanic  acid  it  contains,  but  is  objectionable  from 
its  unequal  strength,  an  extemporaneous  mixture,  consisting  of  seventeen  grains 
of  araygdalin,  and  one  fluidounce  of  an  emulsion  made  with  two  drachms  of 
sxoeet  almonds,  and  a  suflicient  quantity  of  water.  This  mixture  contains,  ac- 
cording to  the  above  named  chemists,  one  grain  of  anhydrous  hydrocyanic 
acid,  and  is  equivalent  to  two  fluidounces  of  fresh  cherry-laurel  water.  If  found 
to  answer  in  practice,  it  will  have  the  advantage  of  certainty  in  relation  to  the 
dose;  as  amygdalin  maybe  kept  any  length  of  time  unaltered.  If  the  calcula- 
tion of  Wohler  and  Liebig  is  correct  as  to  the  quantity  of  acid  it  contains,  not 
more  than  a  fluidrachm  should  be  given  as  a  commencing  dose. 

Off.  Prep,  of  Sweet  Almonds.  Mistura  Amygdalse,  U.S.;  Pulvis  Amygdalae 
Compositus,  Br.;  Syrupus  Amygdalae,  U.  S. 

Off.  Prep,  of  Bitter  Almonds.    Syrupus  Amygdalae,  U.  S.  W. 

AMYLUM.  U.S.,  Br, 

Starch. 

The  feeula  of  the  seed  of  Triticum  vulgare.  U.  S.  The  starch  procured  from 
the  seeds  of  common  wheat,  Triticum  vulgare.  Br. 

Amidon,  Fr.;  Starkmehl,  Ger>n.;  x\mido,  Hal.;  Almidon,  Span. 

Starch  is  a  proximate  vegetable  principle  contained  in  most  plants,  and  espe- 
cially abundant  in  the  various  grains,  such  as  wheat,  rye,  barley,  oats,  rice, 
maize,  &c.;  in  other  seeds,  as  peas,  beans,  chestnuts,  acorns,  &c. ;  and  in  nu- 
merous tuberous  roots,  as  those  of  the  potato  (Solanum  tuberosum),  the  sweet 
potato  (Convolvulus  Batatus),  the  arrow-root,  the  cassava  plant,  and  different 
species  of  Curcuma.  The  pi'ocess  for  obtaining  it  consists  essentially  in  reducing 
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the  Hubstances  in  which  it  exists  to  a  state  of  minute  division,  agitating  or 
washing  them  with  cold  water,  straining  or  pouring  off  the  liquid,  and  allowing 
it  to  stand  till  the  fine  fecula  which  it  holds  in  suspension  has  subsided.  This, 
when  dried,  is  starch,  more  or  less  pure,  according  to  the  care  taken  in  con- 
ducting the  process.  The  starch  of  commerce  is  procured  chiefly  from  wheat, 
sometimes  also  from  potatoes.  Our  space  will  not  allow  us  to  enter  into  details 
in  relation  to  the  particular  steps  of  the  operation  to  which  those  substances  are 
subjected ;  and  the  omission  is  of  less  consequence,  as  starch  is  never  prepared 
by  the  apothecary. 

Starch  is  white,  pulverulent,  opaque,  and,  as  found  in  the  shops,  is  usually  in 
columnar  masses,  having  a  somewhat  crystalline  aspect,  and  producing  a  i)ecu- 
liar  sound  when  pressed  between  the  fingers.  Its  specific  gravity  is  r505  at 
67°  F.  {Payen.)  When  exposed  to  a  moist  air,  it  absorbs  a  considerable  quan- 
tity of  water,  which  may  be  driven  ofif  by  a  gentle  heat.  It  is  insoluble  in  alco- 
hol, ether,  and  cold  water;  but  unites  with  boiling  water,  which,  on  cooling, 
forms  with  it  a  soft  semi-transparent  paste,  or  a  gelatinous  opaline  solution, 
according  to  the  proportion  of  starch  employed.  The  paste  placed  on  folds  of 
blotting  paper,  renewed  as  they  become  wet,  abandons  its  water,  contracts,  and 
assumes  the  appearance  of  horn.  If  the  proportion  of  starch  be  very  small,  the 
solution,  after  slowly  depositing  a  very  minute  quantity  of  insoluble  matter, 
continues  permanent,  and  upon  being  evaporated  yields  a  semi-transparent 
mass,  which  is  partially  soluble  in  cold  water.  The  starch  has,  therefore,  been 
modified  by  the  combined  agency  of  water  and  heat;  nor  can  it  be  restored  to 
its  original  condition.  Exposed,  in  the  dry  state,  to  a  temperature  somewhat 
above  '212°,  it  undergoes,  according  to  Caventou,  a  similar  modification;  and 
a  degree  of  heat  sufiScient  to  roast  it  slightly  converts  it  into  a  substance  solu- 
ble in  cold  water,  called  British  gum,  and  applicable  to  the  same  purposes  as 
gum  in  the  arts.*  The  same  change  in  regard  to  solubility  is,  to  a  certain  ex- 
tent, produced  by  mechanical  means,  as  by  trituration  in  a  mortar;  and  that 
the  eflfect  is  not  the  result  of  heat  evolved  by  friction  is  evinced  by  the  fact, 
that  it  takes  place  when  the  starch  is  triturated  with  water. 

Iodine  forms  with  starch,  whether  in  its  original  state  or  in  solution,  a  blue 
compound ;  and  the  tincture  of  iodine  is  the  most  delicate  test  of  its  presence 
in  any  mixture.  The  colour  varies  somewhat  according  to  the  proportions  em- 
ployed. When  the  two  substances  are  about  equal,  the  compound  is  of  a  beau- 
tiful indigo-blue;  if  the  iodine  is  in  excess,  it  is  blackish-blue;  if  the  starch, 
violet-blue.  A  singular  property  of  the  iodide  of  starch  is  that  its  solution  be- 
comes colourless  if  heated  to  about  200°,  and  afterwards  recovers  its  blue 
colour  upon  cooling.  By  boiling,  the  colour  is  permanently  lost.  Alkalies  unite 
with  starch,  forming  soluble  compounds,  which  are  decomposed  by  acids,  the 
starch  being  precipitated.  It  is  thrown  down  from  its  solution  by  lime-water 
and  baryta-water,  forming  insoluble  compounds  with  these  earths.  The  solution 
of  subacetate  of  lead  precipitates  it  in  combination  with  the  oxide  of  the  metal. 
Starch  may  be  made  to  unite  with  tannin  by  boiling  their  solutions  together; 
and  a  compound  results,  which,  though  retained  by  the  water  while  hot,  is  de- 
posited when  it  cools.  By  long  boiling  with  diluted  sulphuric,  muriatic,  or 
oxalic  acid,  it  is  converted  into  dextrin^^  and  glucose  or  grape  sugar.  A  simi- 

*  The  chief  constituent  of  this  substance  is  dextrin ;  but  there  is  also  produced  another 
substance  to  which  it  owes  its  brown  colour,  and  for  which  M.  Gelis  proposes  the  name 
pyrodextrin.  This  is  solid,  black,  insipid,  inodorous,  insoluble  in  alcohol  or  ether,  but 
readily  dissolved  by  water,  with  which  it  forms  a  viscid  solution.  It  is  always  produced 
when  substances  containing  much  starch  are  exposed  to  a  high  heat.  {Journ.  de  Phaiin., 
8e  ser.,  xxxiii.  405.) — Note  to  the  twelfth  edition. 

f  Dextrin  is  a  substance  resembling  gum  in  appearance  and  properties,  but  differing 
from  it  in  not  affording  mucic  acid  by  the  action  of  nitric  acid,  ft  is  largely  dissolved  by 
water,  hot  or  cold,  and  forms  a  mucilaginous  solution,  from  which  it  is  precipitated  by 
».lcohol.  This  fluid  has  no  action  on  dextrin.  Large  quantities  of  dextrin  are  now  manu- 
factured in  England,  and  employed  for  various  purposes  in  the  arts,  under  the  name  of 
artificial  gum.  It  is  found  in  he  market  in  the  form  of  mucilage,  in  that  of  a  white  bril- 
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lar  conversion  into  dextrin  and  glucose  is  effected  by  means  of  a  principle  called 
diastase,  discovered  by  MM.  Payen  and  Persoz  in  the  seeds  of  barley,  oats,  and 
wheat,  after  germination.  (See Hordeum.)  Strong  muriatic  and  nitric  acids 
dissolve  it;  and  the  latter,  by  the  aid  of  heat,  converts  it  into  oxalic  and  malic 
acids.  By  the  action  of  strong  nitric,  sulphuric,  or  crystallizable  acetic  acid, 
used  with  certain  pi-ecautions,  the  starch  is  rendered  soluble,  and  may  be  ob- 
tained in  this  state  by  separating  the  acid  by  means  of  alcohol.  (  Chem.  Gaz., 
Dec.  1, 1854,  p.  450.)  By  the  continued  action  of  concentrated  sulphuric  acid 
it  is  decomposed.  When  it  is  dissolved  in  strong  nitric  acid,  and  precipitated 
by  water,  a  white  powder  is  thrown  down,  called  xyloidin,  in  which  one  equiva- 
lent of  the  hydrogen  of  the  starch  is  replaced  by  one  eq.  of  hyponitric  acid 
(NO^) ;  the  formula  of  xyloidin  being,  according  to  Becharap  and  Laurent, 
C,jHj,NOj^.  Mixed  with  hot  water,  and  exposed  to  a  temperature  of  70°  or  80°, 
it  undergoes  chemical  changes,  which  result  in  the  formation  of  several  dis- 
tinct principles,  among  which  are  sugar,  a  gummy  substance  (perhaps  dexti-in), 
and  a  modification  of  starch  which  De  Saussure  called  amidine.  With  yeast 
starch  undergoes  the  vinous  fermentation,  being,  however,  first  converted  into 
sugar.  Mixed  with  cheese  and  chalk  it  is  said  to  yield  alcohol  without  the  pre- 
vious saccharine  conversion.  (Berthelot,  Journ.  de Pharm.,  3e  ser.,xxxii.  260.) 

Nature  of  Starch.  The  views  now  generally  entertained  in  relation  to  starch, 
by  which  the  above-mentioned  phenomena  may  be  most  conveniently  explained, 
are  those  originally  presented  by  Raspail,  and  subsequently  confirmed  and  ex- 
tended by  Guibourt,  Guerin,  and  others.  According  to  these  views,  starch  con- 
sists of  organized  granules,  which,  examined  by  the  microscope,  appear  to  be 
of  various  form  and  size.  Different  opinions  have  been  held  as  to  the  precise 
structure  of  the  granules.  The  one  first  adopted  is  that  they  consist  of  a  thin 
exterior  coating,  and  of  an  interior  substance ;  the  former  wholly  insoluble,  the 
latter  soluble  in  water.  The  former  constitutes,  according  to  M.  Payen,  only  4 
or  5  thousandths  of  the  weight  of  starch.  In  relation  to  the  interior  portion, 
there  is  not  an  exact  coincidence  of  opinion.  M.  Guerin  supposed  that  it  con- 
sisted of  two  distinct  substances,  one  soluble  in  cold  water,  the  other  soluble 
at  first  in  boiling  water,  but  becoming  insoluble  by  evaporation.  Thus,  when 
one  part  of  starch  is  boiled  for  fifteen  minutes  in  one  hundred  parts  of  water, 
and  the  liquid  is  allowed  to  stand,  a  small  portion,  consisting  of  the  broken  teg- 
uments, is  gradually  deposited.  If  the  solution  be  now  filtered  and  evaporated, 
another  portion  is  deposited  which  cannot  afterwards  be  dissolved.  When 
wholly  deprived  of  this  portion,  and  evaporated  to  dryness,  the  solution  yields 
the  part  soluble  in  cold  water.  According  to  MM.  Payen  and  Persoz,  the  in- 
terior portion  of  the  globules  consists  only  of  a  single  substance,  which  is  con- 
verted into  the  two  just  mentioned  by  the  agency  of  water ;  and  Thenard  is 
inclined  to  the  same  opinion.  An  appropriate  name  for  the  interior  soluble  por- 
tion of  starch  is  amidin,  which  has  been  adopted  by  some  chemists.  Starch,  in 
its  perfect  state,  is  not  affected  by  cold  water,  because  the  exterior  insoluble 
teguments  prevent  the  access  of  the  liquid  to  the  interior  portion ;  but,  when 
the  pellicle  is  broken  by  the  agency  of  heat,  or  by  mechanical  means,  the  fluid 
is  admitted,  and  the  starch  partially  dissolved. 

Another  view  of  the  structure  of  the  starch  granule,  founded  on  microscopic 
observation,  has  been  advanced  by  Schleiden.  According  to  this  view,  it  con- 
sists of  concentric  layers,  all  of  which  have  the  same  chemical  composition ; 

liant  powder,  and  in  small  masses  or  fragments  resembling  natural  gum.  According  to 
M.  Emile  Thomas,  it  may  be  distinguished  from  gum  arabic  by  the  taste  and  smell  of 
potato  oil  which  it  always  possesses.  It  is  made  by  the  action  either  of  acids  or  of  dias- 
tase on  starch.  For  particulars  as  to  the  manufacture,  the  reader  is  referred  to  a  paper 
by  M.  Thomas,  republished  in  the  American  Journal  of  Pharmacy-  (vol.  xix.  p.  284). 

Dextrin,  according  to  Payen,  is  converted  into  glucose,  through  the  action  of  diastase ; 
but  the  glucose  impedes  the  action  unless  removed;  as,  however,  during  the  alcoholic 
fermentation,  the  glucose  is  consumed,  no  obstacle  prevents  the  influence  of  diastase. 
Hence  dextrin  by  conversion  into  sugar  may  contribute  to  the  alcoholic  product.  (Journ. 
de  Pharm,.,  4e  ser.,  i.  363.) — Note  to  the  thirteenth  edition. 
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but  the  outer  layers,  having  been  first  formed,  have  more  cohesion  than  the 
inner,  and  ore  consequently  more  difficult  of  8oIul)ility.  The  rin^a  observed 
upon  the  surface  of  the  granules,  in  some  varieties,  are  merely  the  edges  of 
these  layers;  ond  the  point  or  hylum  about  which  the  rings  are  concentrically 
placed,  is  a  minute  hole,  through  which  probably  the  Kul)8tance  of  the  interior 
layers  was  introduced,  {rharm. Central  Jilalt,  1844,  p.  401.) 

Mr.  J.  J.  Field  thinks  he  ha.s  demonstrated  that  the  granule  consists,  as  at 
first  supposed,  of  an  interior  matter  surrounded  by  a  distinct  membranous  en- 
velope. Having  saturated  some  canna  starch  with  glycerin,  and  then  added  a 
little  water,  an  endosmose  of  the  thinner  outer  liquid  took  place  into  the  gran- 
ules, distending  them  so  as  to  rupture  their  investing  membrane,  which  was 
distinctly  visible,  under  the  microscope,  in  longitudinal  wrinkles.  The  concen- 
tric rings  he  thinks  nothing  more  than  folds  of  the  membrane,  produced  proba- 
bly by  the  contraction  of  the  granules.  (Pharm.  Journ.,  xiv.  253.)  The  idea  has 
been  advanced  that  the  starch  granule  is  a  true  vegetable  cell  with  a  nucleus, 
which  suri'ounds  itself  by  a  cell-wall,  which  then  secretes  the  contents  of  the 
cell  in  successive  layers.  This  view  combines  that  of  Schleiden  with  that  of 
Raspail.  (Grundy,  Ibid.,  p.  447)  In  accordance  with  it,  the  hylum  may  be 
considered  as  the  effete  nucleus  in  the  cell-wall.  The  cell-wall  has  been  sap- 
posed  to  have  a  different  composition  from  the  interior;  as,  when  separated,  as 
above  stated,  by  the  action  of  boiling  water,  which  leaves  it  alone  undissolved, 
it  is  not  coloured  blue  by  iodine.  {Ibid.,  p.  448.)  If  the  granule  be  really  a 
cell,  it  probably  contains  nitrogenous  matter;  and  this  may  exist  in  the  en- 
velope. This  idea  is  supported  by  the  fact  that,  when  treated  with  boiling 
solution  of  potassa,  starch  gives  out  a  little  nitrogen  in  the  state  of  ammonia. 
(Journ.  de  Pharm.,  Juin,  1855,  p.  409.) 

The  tegumentary  portion  of  starch,  for  which  the  name  of  amylin  has  been 
proposed,  is,  when  entirely  freed  from  the  interior  soluble  matter,  wholly  insol- 
uble in  water  even  by  prolonged  boiling,  insoluble  in  alcohol,  and  said  to  suffer 
no  change  by  the  action  of  diastase.  The  acids,  however,  act  upon  it  as  they  do 
upon  starch.  It  is  thought  to  approach  nearer  in  properties  to  lignin  than  to 
any  other  principle. 

Varieties.  Starch,  as  obtained  from  different  substances,  is  somewhat  different 
in  its  characters.  Wheat  starch,  when  examined  with  a  microscope,  is  found  to 
consist  of  granules  of  various  sizes,  the  smaller  being  spheroidal,  the  larger 
rounded  and  flattened,  with  the  hylum  in  the  centre  of  the  flattened  surface,  and 
surrounded  by  concentric  rings,  which  often  extend  to  the  edge.  The  granules 
are  mixed  with  loose  integuments,  resulting  from  the  process  of  grinding.  This 
variety  of  starch  has  a  certain  degree  of  hardness  and  adhesiveness,  owing,  ac- 
cording to  Guibourt,  to  the  escape  of  a  portion  of  the  interior  substance  of  the 
broken  granules,  which  attracts  some  moisture  from  the  air,  and,  thus  becoming 
glutinous,  acts  as  a  bond  between  those  which  remain  unbroken.  Another  opin- 
ion attributes  this  peculiar  consistence  to  the  retention  of  a  portion  of  the  gluten 
of  the  wheat  flour,  which  causes  the  granules  to  cohere.  Under  the  name  of  corn 
starch,  a  variety  of  fecula  obtained  from  the  meal  of  maize  or  Indian  corn,  is 
much  used  for  nutritive  purposes  in  the  XJ.  States.  It  is  an  excellent  preparation. 
The  granules  of  maize  starch  are  very  small,  with  a  diameter  not  exceeding,  ac- 
cording to  Payen,  one-sixth  of  that  of  the  potato,  and  little  more  than  one-half 
that  of  the  wheat  granules.  (Gmelin,  xv.  79.)  Potato  starch  is  employed  in 
various  forms,  being  prepared  so  as  to  imitate  more  costly  amylaceous  substances, 
such  as  arrow-root  and  sago.  In  its  ordinary  state,  it  is  more  pulverulent  than 
wheat  starch,  has  a  somewhat  glistening  appearance,  and  may  be  distinguished, 
with  the  aid  of  the  microscope,  by  the  size  of  its  granules,  which  are  larger  than 
those  of  any  other  known  fecula,  except  canna  or  tous  les  mois.  They  are  ex- 
ceedingly diversified  in  size  and  shape,  though  their  regular  form  is  thought  to 
be  ovate.  They  are  characterized  by  concentric  rings  or  rug»,  which  are  most 
readily  distinguishable  in  the  fresh  starch,  and  are  said  by  Raspail  to  disappear 
upon  desiccation.    These  surround  a  minute  circular  hole  or  hylum  upon  the 
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surface  of  the  granule.  In  some  instances  there  are  two  of  these  holes,  one  at 
each  end,  or  both  at  the  same  end.  The  characters  of  other  kinds  of  fecula  will 
be  given  under  the  heads  of  the  several  officinal  substances  of  which  they  con- 
stitute the  whole  or  a  part.  Starch  consists  of  carbon,  hydrogen,  and  oxygen ; 
its  formula,  from  whatever  source  it  may  be  derived,  being,  according  to  the 
latest  opinions,  Cj^Hj^^Oj^,  or,  doubling  the  numbers,  Cj^H^^Oj^g. 

According  to  Chevallier,  starch  is  sometimes  adulterated  with  carbonate  and 
sulphate  of  lime ;  and  the  fraud  is  also  practised  of  saturating  it  with  moisture, 
of  which  it  will  absorb  12  per  cent,  without  any  obvious  change. 

Medical  Properties,  &c.  Starch  is  nutritive  and  demulcent,  but  in  its  ordi- 
nary form  is  seldom  administered  internally.  Powdered  and  dusted  upon  the 
skin,  it  is  sometimes  used  to  absorb  irritating  secretions,  and  prevent  excoria- 
tion. Dissolved  in  hot  water  and  allowed  to  cool,  it  is  often  employed  in  ene- 
mata,  either  as  a  vehicle  of  other  substances,  or  as  a  demulcent  application  in 
irritated  states  of  the  rectum.  It  may  be  used  as  an  antidote  to  iodine  taken  in 
poisonous  quantities.* 

Ojf.  Prep.  Glycerinum  Amyli,  Br.;  Mucilago  Amyli,  Br.;  Pulvis  Traga- 
canthffi  Compositus,  Br.  W. 

ANETHI  FRUCTUS.  Br. 

Dill  Fruit. 
The  fruit  of  Anethum  graveolens.  Br. 

OLEUM  ANETHI.  Br. 

Oil  of  Dill. 

The  oil  distilled  in  Britain  from  dill  fruit. 

Aneth  a  odeur  forte,  Fr.;  Dill,  Germ.;  Aneto,  Ital.;  Eneldo,  Span. 

Anethum.  Sex.  Syst.  Pentandria  Digynia.  — Nat.  Ord.  Umbelliferae  or  Api- 
aceae. 

Gen.  Ch.  Fruit  nearly  ovate,  compressed,  striated.  Petals  involuted,  entire. 
Willd. 

Anethum  graveolens.  Willd.  Sp.  Plant,  i.  1469 ;  Woodv.  JHed.  Bot.  p.  125,  t. 
48.  Dill  is  an  annual  plant,  three  or  four  feet  high,  with  a  long  spindle-shaped 
root;  an  erect,  striated,  jointed  branching  stem;  and  bipinnate  or  tripinnate, 
glaucous  leaves, which  stand  on  sheathingfootstalks,  and  have  linear  and  pointed 
leaflets.  The  flowers  are  yellow,  and  in  large,  flat,  terminal  umbels,  destitute  of 
involucre.  The  plant  is  a  native  of  Spain,  Portugal,  and  the  south  of  France; 
and  is  found  growing  wild  in  various  parts  of  Africa  and  Asia.  It  is  cultivated 
in  all  the  countries  of  Europe,  and  has  been  introduced  into  our  gardens.  The 
seeds,  as  the  fruit  is  commonly  called,  are  the  only  part  used.  They  are  usually 
rather  more  than  a  line  in  length,  and  less  than  a  line  in  breadth,  of  an  oval 
shape,  thin,  concave  on  one  side,  convex  and  striated  on  the  other,  of  a  brown 
colour,  and  surrounded  by  a  yellowish  membranous  expansion.  Their  smell  is 
strong  and  aromatic,  but  less  agreeable  than  that  of  fennel  seed;  their  taste, 
moderately  warm  and  pungent.  These  properties  depend  on  a  volatile  oil,  which' 
may  be  obtained  separate  by  distillation.  The  bruised  seeds  impart  their  virtues 
to  alcohol  and  to  boiling  water. 

*Glycerate  of  Starch.  A  preparation  which  may  be  thus  denominated  [GlyceroUd^Amidon 
Fr.)  has  been  recommended  as  a  substitute  for  unctuous  preparations,  whether  as  a  de- 
mulcent application,  or  as  an  excipient  of  other  substances,  such  as  sulphate  of  copper, 
corrosive  sublimate,  red  oxide  of  mercury,  &c.,  intended  for  external  use;  its  advantage 
being  that  it  is  not  likely  to  become  irritant  to  the  surface  through  chemical  change.  It 
may  be  prepared  by  heating  together,15  parts  of  glycerin  and  one  of  starch,  with  con- 
stant stirring  until  the  mixture  becomes  clear.  (Journ.  de  PAarm.,' Mai,  1862,  p.  363.) 
We  propose  the  word  glycerate  for  the  title  of  solutions  in  which  glycerin  is  the  men- 
struum, as  preferable  to  glycerole,  perverted  from  the  French  glyceroU,  and  inappro- 
priate, as  words  with  this  termination  are  used  to  designate  a  class  of  organic  proximate 
principles,  as  benzole^  &c.  {_Note  to  the  twelfth  edition.) 
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Oil  of  dill  is  of  a  pale-yellow  colour,  with  the  odour  of  the  fruit,  and  a  hot, 
sweetish,  acrid  taste.  Its  sp.  gr.  is  said  to  bo  OSSl.  The  fruit  yields  about  3-5 
per  cent,  of  it.     The  oil  is  sometimes  u.sed  for  ))reparing  dill  water. 

Medical  Properties.  Dill  seeds  have  the  properties  common  to  the  aromatics, 
but  are  very  seldom  used  in  this  country.  They  may  bo  given  in  powder  or  in- 
fusion. The  dose  of  the  fruit  is  from  fifteen  grains  to  a  drachm,  of  the  oil  three 
or  four  drops. 

Off.  Prep,  of  Dill.  Aqua  Anethi,  jBr.  W. 

KHO^UGk..  U.S.  Secondary. 
Angelica. 

The  root  of  Angelica  Archangellca.  U.  S. 

Angelique,  Fr.;  Engelwurzel,  Oerm.;  Arcangelica,  Ital.;  Angelica,  Span. 

Anqelica.  Sex.  Syst.  Pentandria  Digynia.  —  Nat.  Ord.  Umbelliferae  or  Api- 
(tcese. 

Oen.  Ch.  Fruit  elliptic,  compressed,  somewhat  solid  and  corticate,  ridges  3, 
dorsalacute,  intervals  grooved,  margin  alated.  Oen.  involucre  none.  (Sprengel.) 
Umbel  large,  many-rayed,  spreading;  umbellet  dense,  subhemispheric;  involu- 
cell  about  eight-leaved.   Calyx  five-toothed.    Petals  inflected.  {Nuttall.) 

In  former  editions  of  the  U.  S.  Pharmacopoeia  it  was  our  indigenous  species, 
Angelica  atropurpurea,  which  was  recognised  under  the  name  of  angelica,  in 
the  secondary  list.  In  the  present  edition  this  species  has  been  rejected,  and 
the  root  of  the  European  A.  Archangelica  substituted.  It  nevertheless  deserves 
a  brief  notice  here.  Angelica  atropurpurea,  sometimes  called  masterwort,  has  a 
perennial  purplish  root,  and  a  smooth  herbaceous  stem,-  the  dark  colour  of  which 
has  given  rise  to  its  specific  name.  The  leaves  are  ternate,  and  supported  by 
very  large  inflated  petioles.  The  partitions  of  the  leaf  are  nearly  quinato,  with 
ovate,  acute,  deeply  serrate,  somewhat  lobed  leaflets,  of  which  the  three  terminal 
are  confluent.  The  flowers  are  greenish-white.  The  purple  angelica  extends 
throughout  the  United  States  from  Canada  to  Carolina,  growing  in  meadows 
and  marshy  woods,  and  flowering  in  June  and  July.  It  is  smaller  than  A. 
Archangelica,  with  a  less  succulent  stem.  The  whole  plant  was  officinal.  It 
has  a  strong  odour,  and  a  warm  aromatic  taste.  The  juice  of  the  recent  root 
is  acrid,  and  is  said  to  be  poisonous;  but  the  acrimony  is  dissipated  by  drying. 
The  medical  virtues  of  the  plant  are  similar  to  those  of  the  garden  angelica  of 
Europe,  for  which  it  has  been  proposed  as  a  substitute.  It  is,  however,  little 
employed.  An  infusion  is  occasionally  used  in  flatulent  colic;  and  we  are  told 
that  the  stems  are  sometimes  candied  by  the  country  people. 

Angelica  Archangelica.  Willd.  Sp.  Plant,  i.  1428;  Woodv.  Med.  Bot.  p.  86, 
t.  35. — Archangelica  officinalis.  Hoch,  De  Cand.,  &c.  Garden  Angelica  has  a 
long,  thick,  fleshy,  biennial  root,  furnished  with  many  fibres,  and  sending  up 
annually  a  hollow,  jointed,  round,  channeled,  smooth,  purplish  stem,  which  rises 
five  feet  or  more  in  height,  and  divides  into  numerous  branches.  The  leaves, 
which  stand  upon  round  fistulous  footstalks,  are  very  large,  doubly  pinnate,  with 
ovate-lanceolate,  pointed,  acutely  serrate  leaflets,  the  terminal  being  three-lobed. 
The  flowers  are  small,  greenish-white,  and  disposed  in  very  large,  many-rayed, 
terminal  umbels,  composed  of  numerous  dense,  hemispherical  urabellets. 

This  plant  is  a  native  of  the  north  of  Europe,  and  is  found  in  the  high  moun- 
tainous regions  in  the  southern  section  of  that  continent,  as  in  Switzerland  and 
among  the  Pyrenees.  It  is  cultivated  in  various  parts  of  Europe,  and  may  be 
occasionally  met  with  in  the  gardens  of  this  country.  It  flowers  during  the  sum- 
mer. The  whole  plant  has  a  fragrant  odour  and  aromatic  properties;  but  the 
root  and  fruit  only  are  officinal. 

1.  The  root  should  be  dug  up  in  the  autumn  of  the  first  year,  as  it  is  then 
least  liable  to  become  mouldy  and  worm-eaten.  It  is  spindle-shaped,  an  inch  or 
more  thick  at  top,  and  beset  with  long  descending  radicles.  The  fresh  root  has 
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a  yellowish-gray  epidermis,  a  fleshy  yellow  parenchyma,  and  when  wounded 
yields  a  honey-coloured  juice,  having  all  the  aromatic  properties  of  the  plant. 
The  dried  root  is  grayish-brown  and  much  wrinkled  externally,  whitish  and 
spongy  within,  and  breaks  with  a  starchy  fracture,  exhibiting  shining  resinous 
paints.  It  is  very  apt  to  be  attacked  by  worms,  and  is  said  to  keep  best,  in  the 
state  of  powder,  in  full  and  well-closed  vessels.  The  smell  is  strong  and  fragrant, 
and  the  taste  at  first  sweetish,  afterwards  warm,  aromatic,  bitterish,  and  some- 
what musky.  These  properties  are  extracted  by  alcohol,  and  less  perfectly  bj 
water.  The  constituents  of  the  root,  according  to  the  younger  Buchner,  are 
volatile  oil,  a  volatile  acid  which  he  calls  angelicic  acid,  a  wax-like  substance, 
a  crystallizable  sub-resin,  a  brittle  amorphous  resin,  a  bitter  principle,  tannic 
acid,  malic  acid,  sugar,  starch,  albumen,  pectic  acid,  fibrin,  and  various  salts 
Five  hundred  parts  yield  nearly  four  parts  of  volatile  oil. 

2.  The  seeds,  as  the  fruit  is  commonly  called,  are  two  or  three  lines  long, 
oval,  obtuse  or  somewhat  notched  at  the  ends,  flat,  with  a  longitudinal  furrow 
on  one  side,  convex  with  three  angular  ridges  on  the  other.  They  are  ash-col- 
oured, and  have  the  smell  and  taste  of  the  root.    They  are  said  to  keep  well. 

Medical  Properties.  Garden  angelica  is  an  elegant  aromatic  tonic,  but  is 
little  employed  in  the  United  States.  The  Laplanders,  in  whose  country  it 
flourishes,  esteem  it  highly  as  a  condiment  and  medicine.  In  Europe,  the  stems 
are  frequently  made  into  a  preserve,  and  used  in  desserts  in  order  to  excite  the 
stomach.  The  dose  of  the  root  or  seeds  is  from  thirty  grains  to  a  drachm.     W. 

ANGUSTURA.  U.S. 
Angustura. 

The  bark  of  Galipea  officinalis  {Hancock).  U.S. 

Off.  Syn.  CUSPARI^  CORTEX.  The  bark  of  Galipea  Cusparia.  Br. 

Angusture,  Fr.;  Angusturarinde,  Oerm.;  Corteccia  dell'  Angustura,  Ital.;  Corteza  de 
Angostura,  Span. 

The  subject  of  Angustura  bark,  in  its  botanical  relations,  has  been  involved 
in  some  confusion.  The  drug  was  at  first  supposed  to  be  derived  from  a  species 
of  Magnolia,  and  was  referred  by  some  to  Magnolia  glauca  of  this  country. 
Humboldt  and  Bonpland  were  the  first  to  throw  light  upon  its  true  source. 
When  at  Angustura,  a  South  American  city  on  the  Orinoco,  they  received  speci- 
mens of  the  foliage  of  the  plant  from  which  the  bark  was  obtained ;  and  after- 
wards believed  that  they  had  found  the  same  plant  in  a  tree  growing  in  the  vi- 
cinity of  Cumana.  This  latter  they  had  the  opportunity  of  personally  inspecting, 
and  were  therefore  enabled  to  describe  accurately.  Unable  to  attach  it  to  any 
known  genus,  they  erected  it  into  a  new  one,  with  the  title  of  Cusparia,  a  name 
of  Indian  origin,  to  which  they  added  the  specific  appellation  of  febrifuga.  On 
their  authority,  Cusparia  febrifuga  was  generally  believed  to  be  the  true  source 
of  the  medicine,  and  was  recognised  as  such  by  the  London  College.  A  speci- 
men having  in  the  mean  time  been  sent  by  them  to  Willdenow,  the  name  of. 
Bonplandia  was  imposed  on  the  new  genus  by  that  celebrated  botanist ;  and  it 
was  subsequently  adopted  by  Humboldt  and  Bonpland  themselves,  in  their 
great  work  on  equinoctial  plants.  Hence  the  title  of  Bonplandia  trifoliata,  by 
which  the  tree  is  described  in  many  works  on  Materia  Medica.  De  Candolle, 
however,  having  found  in  the  description  all  the  characters  of  the  genus  Oalipea 
of  Aublet,  rejected  both  these  titles,  and  substituted  that  of  Galipea  Cusparia, 
which  was  adopted  by  the  London  College,  and  has  been  retained  in  the  Brit- 
ish Pharmacopoeia.  But,  after  all  these  commutations,  it  appears  from  the  re- 
searches of  Dr.  Hancock,  who  resided  for  several  months  in  the  country  of  the 
Angustura  bark  tree,  that  the  plant  described  by  Humboldt  and  Bonpland  is 
not  that  which  yields  the  medicine,  but  probably  another  species  of  the  same 
genus.  Among  other  striking  differences  between  them  is  that  of  their  size ; 
the  tree  described  by  Humboldt  and  Bonpland  being  not  less  than  sixty  or 
eighty  feet  in  height,  while  that  from  which  the  bark  is  obtained  is  never  more 
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thon  twenty  feet.  Hancock  proposes  for  the  latter  the  title  of  Galipea  offici- 
nalis, which  has  been  adopted  in  the  U.  S.  PharmacoptBia. 

Galipea.  Sex.  St/st.  Diundria  M()no|j;ynia.  —  Nat.  Ord.  Rutacese. 

6*6/1.  Ch.  Corolla  inferior,  irregular,  four  or  five  cleft,  hypocrateriform.  Sta- 
menu  four;  two  sterile.  Loudon^H  Encyc. 

Oalipea  officinalis.  Hancock,  Trana.  Loml.  Mcdico-bot.  Soc.  This  i.s  a  small 
tree,  irregularly  branched,  rising  to  the  medium  height  of  twelve  or  fifteen  feet, 
'  with  an  erect  stem  from  three  to  five  inches  in  diameter,  and  covered  with  a 
smooth  gray  bark.  The  leaves  are  alternate,  petiolate,  and  composed  of  throe 
leaflets,  which  are  oblong,  pointed  at  each  extremity,  from  six  to  ten  inches  in 
length,  from  two  to  four  in  breadth,  and  supported  upon  the  common  petiole  by 
siiort  leafstalks.  They  are  very  smooth  and  glossy,  of  a  vivid  green  colour, 
marked  occasionally  with  small  whitish  round  spots,  and,  when  fresh,  of  a  strong 
odour  resembling  that  of  tobacco.  The  flowers  are  numerous,  white,  arranged 
in  a.xillaryand  terminal  peduncled  racemes,  and  of  a  peculiar  unpleasant  odour. 
The  fruit  consists  of  five  bivalve  capsules,  of  which  two  or  three  are  commonly 
abortive.  The  seeds,  two  of  which  are  contained  in  each  cap.sule,  one  often  abor- 
tive, are  round,  black,  and  of  the  size  of  a  pea.  The  tree  grows  abundantly  on 
the  mountains  of  Carony,  between  the  7th  and  8th  degrees  of  N.  latitude;  and 
is  well  known  in  the  missions,  near  the  Orinoco,  upwards  of  two  hundred  mile.s 
from  the  ocean.  It  flourishes  at  the  height  of  from  six  hundred  to  one  thousand 
feet  above  the  level  of  the  sea.  Its  elegant  white  blossoms,  which  appear  in  vast 
profusion  in  August  and  September,  add  greatly  to  the  beauty  of  the  scenery. 

The  bark  is  generally  brought  from  the  West  Indies,  packed  in  casks;  but, 
according  to  Mr.  Brande,  the  original  package,  as  it  comes  from  Angustura, 
consists  of  the  leaves  of  a  species  of  palm,  surrounded  by  a  network  of  sticks. 

Properties.  The  pieces  are  of  various  lengths,  for  the  most  part  slightly 
curved,  rarely  quilled,  sometimes  nearly  flat,  from  half  a  line  to  a  line  or  more 
in  thickness,  pared  away  towards  the  edges,  covered  externally  with  a  light 
yellowish-gray  or  whitish  wrinkled  epidermis,  easily  scraped  by  the  nail,  and 
internally  of  a  yellowish-fawn  colour.  They  are  very  fragile,  breaking  with  a 
short,  resinous  fracture,  and  yield,  on  being  pulverized,  a  pale-yellow  powder ; 
but,  when  macerated  for  a  short  time  in  water,  they  become  soft  and  tenacious, 
and  may  be  cut  into  strips  with  scissors.  The  cut  surface  usually  exhibits  under 
the  microscope  numerous  white  points  or  minute  lines.  Br.  The  smell  of  An- 
gustura bark  is  peculiar  and  disagreeable  when  fresh,  but  becomes  fainter  with 
age;  the  taste  is  bitter  and  slightly  aromatic,  leaving  a  sense  of  pungency  at 
the  end  of  the  tongue.  According  to  Fischer,  it  contains  volatile  oil,  bitter  ex- 
tractive, a  hard  and  bitter  resin,  a  soft  resin,  a  substance  analogous  to  caout- 
chouc, gum,  lignin,  and  various  salts.  The  volatile  oil,  which  may  be  obtained 
by  distillation  with  water,  is  of  a  pale-yellowish  colour,  lighter  than  water,  of 
an  acrid  taste,  and  with  the  odour  of  the  bark.  Its  formula  is  given  as  0,311,^0 
by  Dr.  C.  Herzog,  who  states  that  its  boiling  point  is  511°  F.,  probably  one  of 
the  highest  of  the  volatile  oils.  (Chem.  Gaz.,  May  15,  1858.)  Gusparin  is  the 
name  given  by  Saladin  to  a  principle,  deposited  in  tetrahedral  crystals,  when  an 
infusion  of  the  bark  is  treated  with  absolute  alcohol,  at  common  temperatures, 
and  allowed  to  evaporate  spontaneously.  It  is  neutral,  fusible  at  a  gentle  heat, 
by  which  it  loses  2309  per  cent,  of  its  weight,  soluble  in  200  parts  of  cold  and 
100  parts  of  boiling  water,  soluble  in  the  concentrated  acids  and  in  the  alkalies, 
and  precipitated  by  the  infusion  of  galls.  (Journ.  de  Fharm.,  xxii.  662.)  Her- 
zog was  unable  to  isolate  this  principle.  The  virtues  of  the  bark  reside  in  the 
volatile  oil  and  bitter  constituent,  and  are  extracted  by  water  and  alcohol. 

Dr.  A.  T.  Thomson  states  that  precipitates  are  produced  with  the  infusion 
by  the  solutions  of  sulphate  of  iron,  tartrate  of  antimony  and  potassa,  sulphate 
of  copper,  acetate  and  subacetate  of  lead,  bichloride  of  mercury,  nitrate  of  silver, 
and  pure  potassa;  by  nitric  and  sulphuric  acids;  and  by  the  infusions  of  galls 
and  yellow  cinchona;  but  how  far  these  substances  are  medicinally  incompat- 
ible with  the  bark,  it  would  be  difficult  to  determine. 
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False  Angustura.  Under  this  title,  European  writers  describe  a  bark  which 
was  introduced  on  the  continent  mixed  with  true  Angustura  bark,  and,  being 
possessed  of  poisonous  properties,  produced  in  some  instances  unpleasant  effects, 
when  dispensed  by  mistake  for  that  medicine.  It  is  distinguished  by  its  greater 
thickness,  hardness,  weight,  and  compactness;  by  its  resinous  fracture;  by  the 
appearance  of  its  epidermis,  which  is  sometimes  covered  with  a  ferruginous 
efflorescence,  sometimes  is  yellowish-gray,  and  marked  with  prominent  white 
spots;  by  the  brownish  colour  and  smoothness  of  its  internal  surface,  which  is  ' 
not,  like  that  of  the  genuine  bark,  separable  into  laminae;  by  the  white  slightly 
yellow  powder  which  it  yields;  by  its  total  want  of  odour,  and  its  intense  tena- 
cious bitterness.  When  steeped  in  water,  it  does  not  become  soft  like  the  true 
Angustura.  Analyzed  by  Pelletier  and  Caventou,itwas  found  to  contain  a  pecu- 
liar alkaline  principle  which  they  called  hrucm,  and  upon  which  its  poisonous 
operation  depends.  (See  Nux  Vomica.)  In  consequence  of  the  presence  of  this 
principle,  a  drop  of  nitric  acid  upon  the  internal  surface  of  the  bark  produces  a 
deep-red  spot.  The  same  acid,  applied  to  the  external  surface,  renders  it  emerald- 
green.  In  true  Angustura  bark,  a  dull-red  colour  is  produced  by  the  acid  on 
both  surfaces.  The  false  Angustura  was  at  first  supposed  to  be  derived  from 
Brucea  antidxjsenterica ;  and  was  afterwards  referred  to  some  unknown  species 
of  Strychnos,  in  consequence  of  containing  hrucia,  which  is  a  characteristic  in- 
gredient of  that  genus  of  plants.  At  present,  it  is  ascribed  to  Strychnos  Nux 
Vomica,  the  bark  of  which,  according  to  Dr.  O'Shaughnessy,  exactly  corresponds 
with  the  description  of  false  Angustura,  and  like  it  contains  brucia. 

Medical  Properties  and  Uses.  Angustura  bark  had  been  long  u.sed  by  the 
natives  of  the  countries  where  it  grows,  before  it  became  known  elsewhere.  From 
the  continent  its  employment  extended  to  the  West  Indies,  where  it  acquired 
considerable  reputation.  It  was  first  taken  to  Europe  about  eighty  years  since. 
It  is  now  ranked  among  the  officinal  remedies  throughout  Europe  and  America ; 
but  it  has  not  sustained  its  early  reputation,  and  in  the  United  States  is  not 
much  prescribed.  Its  operation  is  that  of  a  stimulant  tonic.  In  large  doses  it 
also  evacuates  the  stomach  and  bowels,  and  is  often  employed  for  this  purpose 
in  South  America.  It  was  at  one  time  considerably  used  as  a  febrifuge  in  the 
place  of  Peruvian  bark;  but  has  not  been  found  generally  successful  in  the  in- 
termittents  of  northern  latitudes.  It  is  said  to  be  peculiarly  efficacious  in  bilious 
diarrhoeas  and  dysenteries ;  and  has  been  recommended  in  dyspepsia  and  other 
diseases  requiring  a  tonic  treatment.  The  testimony,  however,  of  practitioners 
in  Europe  and  the  United  States  is  not  strongly  in  its  favour;  and  it  is  prob- 
ably better  adapted  to  tropical  diseases  than  to  those  of  temperate  climates. 
Hancock  employed  it  extensively  in  the  malignant  bilious  intermittent  fevers, 
dysenteries,  and  dropsies  of  Angustura  and  Demarara;  and  speaks  in  strong 
terms  of  its  efficacy  in  these  complaints.  He  used  it  in  the  form  of  fermented 
infusion,  as  recommended  by  the  native  practitioners. 

It  may  be  given  in  powder,  infusion,  tincture,  or  extract.  The  dose  in  sub- 
stance is-  from  ten  to  thirty  grains.  In  larger  quantities  it  is  apt  to  produce 
nausea.  From  five  to  fifteen  grains  is  the  dose  of  the  extract,  which,  however, 
according  to  Dr.  Hancock,  is  inferior  to  the  powder  or  infusion.  To  obviate 
nausea,  it  is  frequently  combined  with  aromatics. 

Off.  Prep.  Infusum  Angusturse,  U.S.;  Infusum  Cuspariae, £r.  W. 

ANISUM.  U.S. 
Anise, 

The  fruit  of  Pimpinella  Anisum.  U.  S. 

Graines  d'anis,  Fr.;  Anissame,  Germ.;  Semi  d'aniso,  Ital.;  Simiente  de  anis,  Span.; 
Anison,  Arab. 

Pimpinella.  Sex.  Syst.  Pentandria  Dlgynia.  —  Nat.  Ord.  Umbelliferae  or 
Apiaceae. 

Gen.Ch.  Fruit  ov  Site -oblong.  PetoZs  inferior.  (S^ig^ma  nearly  globular.  Willd. 
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Pivipinella  Anisum.  Willd.  Sp.  Plant,  i.  1473;  Woodv.  Med.Bol.p.  135,  t, 
52.  Thia  is  an  annual  plant,  about  a  foot  in  hoij^bt,  with  an  erect,  smooth, 
and  branching  stem.  The  leaves  are  petiolate,  the  lower  roundish-cordate, 
lobed,  incised-serrate,  the  middle  pinnate-lobed  with  cuneate  or  lanceolate  lobes, 
the  upper  trifid,  undivided,  linear.  The  flowers  are  white,  and  in  terminal  com- 
pound umV)els,  destitute  of  involucres. 

The  anise  plant  is  a  native  of  Egypt  and  the  Levant,  but  has  been  introduced 
into  the  south  of  Europe,  and  is  cultivated  in  various  parts  of  that  continent. 
It  is  also  cultivated  occasionally  in  the  gardens  of  this  country.  The  fruit  is 
abundantly  produced  in  Malta  and  Spain,  and  especially  so  in  Romagna,  in 
Italy,  whence  it  is  largely  exported  through  Leghorn.  The  Spanish  is  smaller 
than  the  German  or  French,  and  is  usually  preferred. 

Anise  seeds  (botanically  fruit)  are  about  a  line  in  length,  oval,  striated,  some- 
what downy,  attached  to  their  footstalks,  and  of  a  light  greenish-brown  colour, 
with  a  shade  of  yellow.  Their  odour  is  fragrant,  and  increased  by  friction ;  their 
taste,  warm,  sweet,  and  aromatic.  These  properties,  which  depend  upon  a  peculiar 
volatile  oil,  arc  imparted  sparingly  to  boiling  water,  freely  to  alcohol.  The  vola- 
tile oil  exists  in  the  envelope  of  the  seeds,  and  is  obtained  separate  by  distilla- 
tion. (See  Oleum  Anisi.)  Their  internal  substance  contains  a  bland  fixed  oil. 
By  expression,  a  greenish  oil  is  obtained,  which  is  a  mixture  of  the  two.  The 
seeds  are  sometimes  adulterated  with  small  fragments  of  argillaceous  earth, 
which  resembles  them  in  colour;  and  their  aromatic  qualities  are  occasionally 
impaired  by  a  slight  fermentation,  which  they  are  apt  to  undergo  in  the  mass, 
when  collected  before  maturity, 

A  case  of  poisoning  is  on  record  from  the  accidental  admixture  of  the  fruits 
of  Conium  maculatum,  which  bear  some  resemblance  to  those  of  anise,  but  may 
be  distinguished  by  their  crenate  or  notched  ridges.  They  are,  moreover,  broader 
in  proportion  to  their  length,  and  are  generally  separated  into  half-fruits,  while 
those  of  anise  are  whole. 

Star  aniseed,  the  badiane  of  the  French  writers,  though  analogous  in  sensible 
properties  to  the  common  aniseed,  is  derived  from  a  different  plant,  being  the 
fruit  of  Ulicium  anisatum,  an  evergreen  tree  growing  in  China,  Japan,  and 
Tartary.  The  fruit  consists  of  from  five  to  ten  brownish  ligneous  capsules,  four 
or  five  lines  long,  united  together  in  the  form  of  a  star,  each  containing  a  brown 
shining  seed.  It  is  much  used  in  France  to  flavour  liquors;  and  the  volatile  oil, 
upon  which  its  aromatic  properties  depend,  and  of  which  it  is  said  to  yield  about 
2'3  per  cent.,  is  imported  into  this  country  from  the  East  Indies,  and  sold  as  com- 
mon oil  of  anise,  to  which,  however,  it  is  thought  by  some  to  be  much  superior. 

Dr.  Ruschenberger,  U.  S.  N.,  has  shown  that  oil  of  anise  has  a  remarkable 
power  of  deodorizing  sulphuret  of  potassium;  a  drop  of  the  oil  having  entirely 
deprived  of  offensive  odour  a  drachm  of  lard  with  which  five  grains  of  the  sul- 
phuret had  been  incorporated.  (Am.  Journ.  of  Med.  Sci.,  N.  S.,  xlviii.  419.) 

Medical  Properties  and  Uses.  Anise  is  a  grateful  aromatic  carminative;  and 
is  supposed  to  have  the  property  of  increasing  the  secretion  of  milk.  It  has  been 
in  use  from  the  earliest  times.  In  Europe  it  is  much  employed  in  flatulent  colic, 
and  as  a  corrigent  of  griping  or  unpleasant  medicines;  but  in  this  country  fen- 
nel-seed is  preferred.  Anise  may  be  given  bruised,  or  in  powder,  in  the  dose  of 
twenty  or  thirty  grains  or  more.  The  infusion  is  less  efficient.  The  volatile  oil 
may  be  substituted  for  the  seeds  in  substance.  Much  use  is  made  of  this  aromatic 
for  imparting  flavour  to  liquors. 

Off.  Prep.  Oleum  Anisi.  W. 

ANTHEMIS.  U.S. 
Chamomile, 

The  flowers  of  A  nthemis  nobilis.  U.S. 

Off.  Syn.  ANTHEMIDIS  FLORES,  Chamomile  Flowers.  The  dried 
single  and  double  flower  heads  of  the  common  chamomile,  Anthemis  nobilis; 
wild  and  cultivated.  Br. 
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Camomille  Eomaine,  Fr.;  Romische  Kamille,  Germ.;  Camomilla  Eomana,7i(aZ.;  Man- 
zanilla  Komana,  Span. 

Anthemis.  Sex.  Syst.  Syngenesia  Superflua. — Nat.  Or d.  Compositse  Sene- 
cionideae.  De  Gand.    Asteraceae.  Lindley. 

Gen.  Ch.  Receptacle  chaffy.  Seed-down  none  or  a  membranaceous  margin. 
Calyx  hemispherical,  nearly  equal.    Florets  of  the  ray  more  than  five.  Willd. 

Several  species  of  Anthemis  have  been  employed  in  medicine.  A.  nohilis, 
which  is  the  subject  of  the  present  article,  is  by  far  the  most  important.  A.  Co- 
tula,  or  mayweed,  is  also  recognised  by  the  U.  S.  Pharmacopoeia.  (See  Cotula.) 
A.  Fyrethrum,  which  affords  the  pcllitory  root,  is  among  the  officinal  plants. 
(See  Pyrethrum.)  A.  arvensis,  a  native  of  this  country  and  of  Europe,  bears 
flowers  which  have  an  acrid  bitter  taste,  and  possess  medical  properties  anal- 
ogous though  much  inferior  to  those  of  common  chamomile.  They  may  be 
distinguished  by  their  want  of  smell.*  A.  tinctoria  is  occasionally  employed 
as  a  tonic  and  vermifuge  in  Europe. 

Anthemis  nohilis.  Willd.  Sp.  Plant,  iii.  2180;  Woodv.  Med.  Bot.  p.  47,  t.  19. 
This  is  an  herbaceous  plant  with  a  perennial  root.  The  stems  are  from  six  inches 
to  a  foot  long,  round,  slender,  downy,  trailing,  and  divided  into  branches,  which 
turn  upwards  at  their  extremities.  The  leaves  are  bipinnate,  the  leaflets  small, 
thread-like,  somewhat  pubescent,  acute,  and  generally  divided  into  three  seg- 
ments. The  flowers  are  solitary,  with  a  yellow  convex  disk,  and  white  rays.  The 
calyx  is  common  to  all  the  florets,  of  a  hemispherical  form,  and  composed  of 
several  small  imbricated  hairy  scales.  The  receptacle  is  convex,  prominent,  and 
furnished  with  rigid  bristle-like  palese.  The  florets  of  the  ray  are  numerous, 
narrow,  and  terminated  with  three  small  teeth.  The  whole  herb  has  a  peculiar 
fragrant  odour,  and  a  bitter  aromatic  taste.    The  flowers  only  are  officinal. 

This  plant  is  a  native  of  Europe,  and  grows  wild  in  all  the  temperate  parts 
of  that  continent.  It  is  also  lai-gely  cultivated  for  medicinal  purposes.  In  France, 
Germany,  and  Italy,  it  is  generally  known  by  the  name  o^  Roman  chamomile. 
By  cultivation  the  yellow  disk  florets  are  often  converted  into  the  white  ray 
florets.  Thus  altered,  the  flowers  are  said  to  he  double,  while  those  which  remain 
unchanged  are  called  single;  but,  as  the  conversion  may  be  more  or  less  com- 
plete, it  generally  happens  that  with  each  of  the  varieties  there  are  intermingled 
some  flowers  of  the  other  kind,  or  in  different  stages  of  the  change.  The  double 
flowers  are  generally  preferred  ;  though,  as  the  sensible  properties  are  found  in 
the  greatest  degree  in  the  disk,  the  single  are  the  most  powerful.  It  is  rather, 
however,  in  aromatic  flavour  than  in  bitterness  that  the  radial  florets  are  sur- 
passed by  those  of  the  disk.  If  not  well  and  quickly  dried,  the  flowers  lose 
their  beautiful  white  colour,  and  are  less  efficient.  Those  which  are  whitest 
should  be  preferred.  The  seeds  yield  by  expression  a  fixed  oil,  which  is  said 
to  be  applied  in  Europe  to  various  economical  uses."}" 

*  M.  Pattone,  an  apothecary  in  the  civil  hospital  of  Alexandria,  has  announced  the 
discovery  in  Anthemis  arvensis  of  a  new  alkaloid,  and  a  new  organic  acid,  which  he  pro- 
poses to  call,  respectively,  ant hemine  [anthemia)  and  anthemic  acid.  The  former  he  pro-' 
cured  by  subjecting  the  flowers  to  distillation  with  water  so  as  to  separate  all  the  volatile 
oil,  expressing  the  residue,  filtering  the  expressed  liquor,  evaporating  this  to  the  con- 
sistence of  an  extract,  exhausting  the  extract  by  boiling  alcohol  of  85°,  which  dissolves 
the  resinous  matter  and  the  peculiar  acid,  treating  the  residue  with  boiling  distilled 
water,  filtering  the  liquor  and  allowing  it  to  cool,  and  then  dropping  in  solution  of  am- 
monia until  the  liquid  became  decidedly  alkaline.  After  a  short  time,  beautiful,  shining, 
prismatic  crystals  were  deposited.  To  complete  the  process,  the  liquor  was  allowed  to 
stand  for  24  hours,  after  which  the  mother-water  was  decanted,  and  the  crystals  washed 
repeatedly  with  cold  distilled  water.  Anthemia  is  inodorous  and  tasteless,  very  slightly 
soluble  in  cold  water,  somewhat  more  soluble  in  boiling  water,  insoluble  in  alcohol  and 
ether,  but  freely  dissolved  by  acetic  acid.  It  is  carbonized  by  a  high  heat.  [Journ.  de 
Pharm.,  Mars,  1859,  p.  198.) — Note  to  the  twelfth  edition. 

■f  To  those  who  may  be  disposed  to  cultivate  the  flowers  for  the  shops,  the  following 
statements  made  by  Mr.  Jacob  Bell,  from  observations  at  the  flower  gardens  at  Mitcham, 
in  Surrey,  England,  may  not  be  without  interest.  The  plant  is  usually  propagated  by 
dividing  the  root,  though  the  seeds  are  employed  when  it  is  desired  to  introduce  new 
varieties.  Each  root  will  serve  as  the  source  of  thirty  or  forty  plants.    They  are  set  in 
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Thouj^h  not  a  native  of  America,  chamomile  grows  wild  in  some  parts  of  this 
country,  and  is  occasionally  cultivated  in  our  gardens  for  family  use,  the  whole 
herb  being  employed.  The  medicine,  as  found  in  our  shops,  consists  chiefly  of 
the  double  flowers,  and  is  imported  from  Germany  and  England.  From  the 
former  country  the  flowers  of  Matricaria  Chamomilla  are  aKso  occasionally 
imported,  under  the  name  of  chamomile.  (See  Matricaria.)  In  France,  the 
flowers  of  two  other  plants  are  sold  in  the  shops,  indiscriminately  with  those  of 
Anthemis  nobilis;  viz.  those  of  Fyrethrum  rarlheniuTn  (the  Chryaanlfiemum 
Parlhenium  of  Persoon)  or  feverfew,  and  those  of  Anthemis  parthenoides,  Do 
Cand.,  or  the  Matricaria  parthenoides,  Desf.  (Journ.  de  Pharm.,  Mai,  1859,  p. 
347.)  For  the  peculiar  character  by  which  these  two  flowers  may  be  distin- 
guisljcd  from  the  Chamomile,  see  Pyrethrum  Parthenium  in  Part  III. 

Properties.  Chamojnile  flowers,  as  usually  found  in  the  shops,  are  large, 
almost  spherical,  of  a  dull-white  colour,  a  fragrant  odour,  and  a  warmish,  bit- 
ter, aromatic  taste.  When  fresh,  their  smell  is  much  stronger,  and  was  fancied 
by  the  ancients  to  resemble  that  of  the  apple.  Hence  the  name  chamscmeluni 
(xa/^a:  on  the  ground,  and  /xijWi^  an  apple) ;  and  it  is  somewhat  singular  that  the 
Spanish  name  manzanilla  (a  little  apple)  has  a  similar  signification.  The  flowers 
impart  their  odour  and  taste  to  water  and  alcohol,  the  former  of  which,  at  the 
boiling  temperature,  extracts  nearly  one-fourth  of  their  weight.  They  contain 
a  volatile  oil,  a  bitter  principle,  resin,  gum,  a  small  quantity  of  tannin,  and 
various  salts.  The  first  two  are  probably  their  active  ingredients.  (See  Oleum 
Anthemidis.)  A  volatile  acid,  in  minute  proportion,  has  been  obtained  from 
them  by  Schendler,  said  to  resemble,  if  it  be  not  identical  with  valerianic  acid. 

Medical  Properties  and  Uses.  Chamomile  is  a  mild  tonic,  in  small  doses  ac- 
ceptable and  corroborant  to  the  stomach,  in  larger  quantities  capable  of  acting 
as  an  emetic.  In  cold  infusion  it  is  often  advantageously  used  in  cases  of  en- 
feebled digestion,  whether  occurring  as  an  original  affection,  or  consequent  upon 
some  acute  disease.  It  is  especially  applicable  to  that  condition  of  general  de- 
bility, with  languid  appetite,  which  often  attends  convalescence  from  idiopathic 
fevers.  As  a  febrifuge  it  formerly  enjoyed  much  reputation,  and  was  employed 
in  intermittents  and  remittents ;  but  we  have  remedies  so  much  more  efficient, 
that  it  is  now  seldom  used  in  this  capacity.  The  tepid  infusion  is  very  often 
given  to  promote  the  operation  of  emetics,  or  to  assist  the  stomach  in  relieving 
itself  when  oppressed  by  its  contents.  The  flowers  are  sometimes  applied  ex- 
ternally in  the  form  of  fomentation,  in  cases  of  irritation  or  inflammation  of  the 
abdominal  viscera,  and  as  a  gentle  incitantin  flabby,  ill-conditioned  ulcers.  The 
dose  of  the  powder  as  a  tonic  is  from  half  a  drachm  to  a  drachm  three  or  four 
times  a  day,  or  more  frequently.  The  infusion  is  usually  preferred.  The  decoc- 
tion and  extract  cannot  exert  the  full  influence  of  the  medicine  ;  as  the  volatile 
oil  is  driven  off  at  the  boiling  temperature. 

Off.  Prep.  Extractum  Anthemidis,  Br.;  Infusum  Anthemidis;  Oleum  An- 
themidis, Br.  W. 

ANTIMONIUM. 

Antimony. 

Stibium,  Lai.;  Antimoine,  Fr.;  Anthnon,  Spiessglanz,  Oerrti.;  Antimonio,  Span.,  Itnl. 

Metallic  antimony,  sometimes  called  regulus  of  antimony,  is  not  officinal  in 

the  British  or  United  States  Pharmacopoeias ;  but,  as  it  enters  into  the  compo- 

row8  a  yard  apart,  at  intervals  of  about  eighteen  inches.  The  proper  period  for  planting 
is  March ;  and  the  flowers  are  in  perfection  in  July,  but  continue  to  appear  throughout 
the  season.  Extremely  wet  or  extremely  drv  weather  is  injurious  to  the  crop.  It  is  more 
productive  in  a  rather  heavy  loam,  than  either  in  light  sandy  soil,  or  in  stiff  clay.  It  re- 
quires little  manure,  but  attention  to  weeding  is  necessary.  Over-manuring  increases  the 
leaves  at  the  expense  of  the  flowers.  When  gathered,  the  flowers  are  dried  upon  canvass 
trays  in  a  drying  room,  artificially  warmed,  where  they  remain  about  a  day.  The  crop 
varies  from  three  to  ten  hundred  weight  per  acre.  The  single  flowers  are  more  productive 
than  the  double  by  weight;  but,  as  they  command  a  less  price,  the  value  of  the  crop  is 
about  the  same.  {Pharm.  Journ.  and  Trans.,  x.  118.) — Note  to  the  ninth  edition. 
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sition  of  a  number  of  important  pharmaceutical  preparations,  we  have  thought 
it  proper  to  notice  it  under  a  distinct  head. 

Antimony  exists  in  nature,  1.  uncombined;  2.  as  an  oxide;  3.  as  a  tersul- 
phuret;  and  4.  as  a  sulphuretted  oxide.  It  is  found  principally  in  France  and 
Germany ;  but  has  recently  been  discovered  in  the  British  province  of  New 
Brunswick. 

Exti^action.  All  the  antimony  of  commerce  is  extracted  from  the  native  ter- 
sulphuret.  The  ore  is  first  separated  from  its  gangue  by  fusion.  It  is  then  re- 
duced to  powder,  and  placed  on  the  floor  of  a  reverberatory  furnace,  where  it 
is  subjected  to  a  gentle  heat,  being  constantly  stirred  with  an  iron  rake.  This 
process  of  roasting  is  known  to  be  completed,  when  the  matter  is  brought  to 
the  state  of  a  dull  grayish-white  powder,  called  antimony  ash.  By  this  treat- 
ment the  antimony  is  partly  teroxidized,  and  partly  converted  into  antimonious 
acid;  while  nearly  all  the  sulphur  is  dissipated  in  the  form  of  sulphurous  acid 
gas :  a  portion  of  tersulphuret,  however,  remains  undecomposed.  The  matter 
is  then  mixed  with  charcoal  impregnated  with  a  concentrated  solution  of  car- 
bonate of  soda,  and  the  mixture  heated  in  crucibles,  placed  in  a  melting  fur- 
nace. The  charcoal  reduces  the  teroxide  of  antimony,  while  the  alkali  unites 
with  the  undecomposed  tersulphuret,  and  forms  with  it  melted  scoriae,  which 
cover  the  reduced  metal,  and  diminish  its  loss  by  volatilization. 

The  purest  commercial  antimony  is  not  entirely  free  from  foreign  metals, 
chiefly  iron,  lead,  and  arsenic.  M.  Lefort  purifies  it  for  the  purposes  of  phar- 
macy, by  gradually  adding  twenty-five  parts  of  the  metal,  in  finfe  powder,  to 
fifty  parts  of  nitric  acid,  by  the  action  of  which  the  antimony  is  precipitated 
as  antimonious  acid,  while  the  foreign  metals  remain  in  solution.  The  precipi- 
tate is  then  thoroughly  washed  with  water,  containing  a  hundredth  part  of 
nitric  acid,  drained  completely,  mixed  with  three  or  four  parts  of  powdered 
sugar,  and  reduced  to  the  metallic  state  by  being  heated  to  redness  in  a  Hes- 
sian crucible.  (Journ.  de  Pharm.,  Aoiit,  1855,  p.  93.) 

Antimony  is  imported  into  the  United  States  principally  from  France,  packed 
in  casks.  A  portion  is  also  shipped  from  Trieste,  from  Holland,  and  occasion- 
ally from  Cadiz.  The  Spanish  antimony  is  generally  in  the  form  of  pigs ;  the 
French,  in  circular  cakes  of  about  ten  inches  in  diameter,  flat  on  one  side  and 
convex  on  the  other;  the  English,  in  cones.    The  French  is  most  esteemed. 

Properties,  &c.  The  time  of  the  discovery  of  antimony  is  not  known ;  but 
Basil  Valentine  was  the  first  to  describe  the  method  of  obtaining  it,  in  his  work 
entitled  Gurries  Triumphalis  Antimonii,  published  towards  the  end  of  the  fif- 
teenth century.  It  is  a  brittle,  brilliant  metal,  ordinarily  of  a  lamellated  texture, 
of  a  silver-white  colour  when  pure,  but  bluish-white  as  it  occurs  in  commerce. 
When  rubbed  between  the  fingers,  it  imparts  a  sensible  odour.  Its  equivalent 
number  is  129,  symbol  Sb,  sp.  gr.  6'7,  and  fusing  point  810°,  or  about  a  red  heat. 
Recent  experiments  of  Schneidei",  confirmed  by  Weber,  make  the  eq.  of  anti- 
mony 120"2;  but  we  shall  adhere  to  129,  until  the  new  number  is  fully  con- 
firmed. On  cooling  after  fusion,  antimony  assumes  an  appearance  on  the  sur- 
face bearing  some  resemblance  to  a  fern  leaf  When  strongly  heated,  it  burns 
with  the  emission  of  white  vapours,  consisting  of  teroxide,  formerly  called  ar- 
gentine flowers  of  antimony.  A  small  portion,  being  fused,  and  then  thrown 
upon  a  flat  surface,  divides  into  numerous  globules,  which  burn  rapidly  as  they 
move  along.  It  forms  three  combinations  with  oxygen;  one  oxide — teroxide 
of  antimony,  and  two  acids — antimonious  and  antimonic  acids.  The  teroxide 
contains  three,  antimonious  acid  four,  and  antimonic  acid  five  eqs.  of  oxygen, 
combined  with  one  of  the  metal.  In  addition  to  these,  a  suboxide  is  said  to 
exist,  which,  according  to  Marchand,  has  a  composition  represented  by  the 
formula  SbjO^.  The  teroxide  will  be  noticed  under  the  head  of  Antimonii  Oxi- 
dum.  Antimonic  acid  is  a  lemon-coloured  powder,  which  may  be  prepared  by 
oxidizing  the  metal  by  digestion  in  nitric  acid,  and  then  driving  off  the  excess 
of  the  acid  by  a  heat  not  exceeding  600°.  When  exposed  to  a  red  heat,  it 
parts  with  oxygen,  and  is  converted  into  antimonious  acid.  This  is  a  white 
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powder,  and,  thouji^h  medicinally  inert,  frequently  forms  a  large  proportion  of 
the  preparation  called  antinioniul  powder.  (See  Pulvim  Antimonialis.) 
Antimony  is  officinal  in  the  following  states  of  combination. 
I.  Sulphuretted. 

Antimonii  Sulphuretum,  U.S.;  Antimonium  Nigrum,  J?r.  —  Sulphuret 
of  Antimony ;  Black  Antimony.    {Prepared  Sulphuret  of  Anti' 
niony,Br.  1804.) 
Antimonium  Sulphuratum,  U.S.,  Br.  —  Sulphurated  Antimony. 
Antimonii  Oxysulphuretum,  U.  S. — Oxysulphuret  of  Antimony.   Ker- 
mea  Mineral. 
II.  Oxidized. 

Peroxide.  Antimonii  Oxidum,  U.  8.,  Br.  —  Oxide  of  Antimony. 
Teroxide  mixed  with  phosphate  of  lime.    Pulvis  Antimonialis,  Br.  — 
Antimonial  Powder. 

III.  Combined  with  chlorine. 

Liquor  Antimonii  Chloridi,  Br.  —  Solution  of  Chloride  of  Antimony. 

IV.  In  saline  combination. 

Antimonii  et  Potassae  Tartras,  U.  S.;  Antimonium  Tartaratum,  Br. — 
Tartrate  of  Antimony  and  Potassa.   Tartarated  Antimony.    Tar- 
tar Emetic. 
Unguentum  Antimonii,  U.  S.;  Unguentum  Antimonii  Tartarati,  Br. 
— Ointment  of  Antimony.   Ointment  of  Tartarated  Antimony. 
Vinum  Antimonii,  U.S.;  Vinum  Antimoniale,  5r.  —  Wine  of  Anti- 
mony.  Antimonial  Wine. 
The  antimonial  preparations  are  active  in  proportion  to  their  solubility  in  the 
gastric  juice.  According  to  Mialhe,  those  antimonials  which  contain  the  hydrated 
teroxide,  or  are  easily  converted  into  it,  are  most  active.  Hence  metallic  anti- 
mony in  fme  powder,  and  tartar  emetic  act  with  energy.  The  teroxide  is  much 
more  active  when  prepared  in  the  moist  than  in  the  dry  way.    According  to 
Serullas,  all  the  antimonial  preparations,  except  tartar  emetic  and  butter  or  ter- 
chloride  of  antimony,  contain  a  minute  proportion  of  arsenic.  Tartar  emetic  is 
an  exception,  because  it  separates  entirely,  in  the  act  of  crystallizing,  from  any 
minute  portion  of  arsenic  in  the  materials  from  which  it  is  prepared;  the  pois- 
onous metal  being  left  behind  in  the  mother-water  of  the  process.  B. 

ANTIMONII  SULPHURETUM.  U.S. 
Sulphuret  of  Antimony. 

Native  tersulphuret  of  antimonv,  purified  by  fusion,  U.  S. 

Off.  Syn.  ANTIMONIUM  NIGRUM.  Black  Antimony.  {Prepared  Sul- 
phuret of  Antimony.  Br.  1864.)  Native  sulphide  of  antimony,  SbS,,  purified 
from  siliceous  matter  by  fusion,  and  afterwards  reduced  to  fine  powder.  Br. 

Artificial  sulphuret  of  antimony ;  Antimoine  sulfure,  Fr.;  Schwefelantimon,  Schwefel- 
spicssglanz,  Germ.;  Solfuro  d'antimonio,  Ital.;  Antimonio  crudo,  Span. 

Preparation,  &c.  The  sulphuret  of  antimony  of  the  Pharmacopoeias  is  ob- 
tained from  the  native  sulphuret,  called  antimony  ore,  by  different  processes  of 
purification;  the  following  being  an  outline  of  that  generally  pursued.  The  ore 
is  placed  in  melting  pots  in  a  circular  reverberatory  furnace,  and  these  are  made 
to  connect,  by  means  of  curved  earthen  tubes,  with  the  receiving  pots,  situated 
outside  the  furnace.  This  arrangement  affords  facilities  for  removing  the  residue 
of  the  operation,  and  allows  of  the  collection  of  the  melted  sulphuret  without 
interrupting  the  fire,  and,  consequently,  without  loss  of  time  or  fuel.  In  the  U. 
S.  Pharmacopoeia  it  is  directed  to  be  melted  in  order  to  purify  it  from  infusible 
substances ;  in  the  British  to  be  reduced  to  fine  powder,  to  fit  it  for  pharma- 
ceutic use.  In  order  to  bring  it  to  this  state,  it  should  be  submitted  to  the  pro- 
cess of  levigation.  (See  C r eta  Pr separata.) 

Properties,  £c.  Sulphuret  of  antimony  is  mostly  prepared  in  France  and 
Gennany.  It  is  called,  in  commerce,  antimony,  or  crude  antimony,  and  occurs 
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in  fused  conical  masses,  denominated  loaves.  These  are  dark-gray  externally, 
and  exhibit  internally,  when  broken,  a  brilliant  steel-gray  colour,  and  a  striated 
crystalline  texture.  Their  goodness  depends  upon  their  compactness  and  weight, 
and  the  largeness  and  distinctness  of  the  fibres.  The  quality  of  the  sulphuret 
cannot  well  be  judged  of,  except  in  mass;  hence  it  ought  never  to  be  bought 
in  powder.  It  is  entirely  soluble  in  muriatic  acid,  by  the  aid  of  heat,  with  the 
evolution  of  sulphuretted  hydrogen.  The  muriatic  solution,  when,  added  to 
water,  is  decomposed  with  the  production  of  a  white  powder  {oxychloride  of 
antimony).  If  the  muriatic  acid  should  have  dissolved  some  lead  or  copper, 
the  filtered  solution,  after  the  precipitation  of  the  white  powder,  will  give  a 
dark-coloured  precipitate  with  sulphuretted  hydrogen ;  but  if  these  metals  should 
be  absent,  it  will  yield,  with  the  same  test,  an  orange-coloured  precipitate,  de- 
rived from  a  small  quantity  of  antimony,  not  thrown  down  by  the  water.  Ar- 
senic, which  is  often  present  in  considerable  quantities,  may  be  detected  by  the 
usual  tests  for  that  metal.  (See  Acidum  Arseniosum.) 

Composition.  The  ofiBcinal  sulphuret  of  antimony  is  a  tersulphuret,  consisting 
of  one  eq.  of  antimony  129,  and  three  of  sulphur  48=1'I7. 

When  prepared  by  pulverization  and  levigation,  it  is  in  the  form  of  an  insol- 
uble powder,  without  taste  or  smell,  usually  of  a  dull  blackish  colour,  but  red- 
dish-brown, when  perfectly  pure.  By  exposure  to  the  air,  it  absorbs,  according 
to  Buchner,  a  portion  of  oxygen,  and  becomes  partially  converted  into  teroxide. 

Medical  Properties  and  Uses.  This  preparation  is  very  uncertain  in  its  ope- 
ration ;  being  sometimes  without  effect,  at  other  times,  if  it  meet  with  acid  in 
the  stomach,  acting  with  violence  by  vomiting  and  purging.  The  effects  attrib- 
uted to  it  are  those  of  a  diaphoretic  and  alterative ;  and  the  principal  diseases 
in  which  it  has  been  used  are  scrofula,  glandular  obstructions,  cutaneous  dis- 
eases, and  chronic  rheumatism.  It  is  not  employed  by  physicians  in  the  United 
States;  its  use  in  this  country  being  confined  to  veterinary  practice.  The  dose 
is  from  ten  to  thirty  grains,  given  in  powder  or  bolus. 

Off.  Prep.  Antimonii  Oxidum,  U.  S.;  Antimonii  Oxysulphuretum,  U.  S.:  An- 
timonium  Sulphuratum;  Liquor  Antimonii  Chloridi,  Br.  B. 

APOCYNUM  ANDROS^MIFOLIUM.  U.  S.  Secondary. 

Dog  s-Bane. . 

The  root  of  Apocynum  androsaemifolium.  U.  S. 

Apocynum.  Sex.  Syst.  Pentandria  Digynia. — Nat.  Ord.  Apocynacese. 

Oen.  Ch.  Galy.T  very  small,  five-cleft,  persistent.  Corolla  campanulate,  half 
five-cleft,  lobes  revolute,  furnished  at  the  base  with  five  dentoid  glands  alterna- 
ting with  the  stamens.  Anthers  connivent,  sagittate,  cohering  to  the  stigma 
by  the  middle.  S/^yZe  obsolete.  Sizgrma  thick  and  acute.  Follicles  long  andMnear. 
Seed  comose.  Nuttall. 

Apocynum  androssemifolium.  Willd.  Sp.  Plant,  i.  1259;  Bigelow,  Am.  Med: 
Bot.  ii.  148.  Dog's-bane  is  an  indigenous,  perennial,  herbaceous  plant,  from  three 
to  six  feet  in  height,  and  abounding  in  a  milky  juice,  which  exudes  when  the 
plant  is  wounded.  The  stem  is  erect,  smooth,  simple  below,  branched  above, 
usually  red  on  the  side  exposed  to  the  sun,  and  covered  with  a  tough  fibrous 
bark.  The  leaves  are  opposite,  petiolate,  ovate,  acute,  entire,  smooth  on  both 
sides,  and  two  or  thi'ee  inches  long.  The  flowers  are  white,  tinged  with  red, 
and  grow  in  loose,  nodding,  terminal  or  axillary  cymes.  The  peduncles  have 
very  small  acute  bractes.  The  tube  of  the  corolla  is  longer  than  the  calyx,  and 
its  border  spreading.  The  fruit  consists  of  a  pair  of  long^  linear,  acute  follicles, 
containing  numerous  imbricated  seeds,  attached  to  a  central  receptacle,  and 
each  furnished  with  a  long  seed-down. 

The  plant  flourishes  in  all  parts  of  the  United  States  from  Canada  to  the 
Carolinas.  It  is  found  along  fences  and  the  skirts  of  woods,  and  flowers  in  June 
and  July.   The  root  is  the  part  employed. 
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This  is  large,  and,  like  other  parts  of  the  plant,  contains  a  milky  juice.  'Its 
taste  is  unpleasant  and  intensely  bitter.  Dr.  Bigelow  inferred  from  his  experi- 
ments that  it  contained  bitter  extractive,  a  red  colouring  matter  soluble  in  water 
and  not  in  alcohol,  caoutchouc,  and  volatile  oil.  He  states  that  its  activity  is 
diminished  and  eventually  destroyed  by  keepinp^. 

Medical  Properties.  The  powder  of  the  recently  dried  root  acts  as  an  emetic 
in  the  dose  of  thirty  grains,  and  is  said  to  be  sometimes  employed  by  practi- 
tioners in  the  country  for  this  purpose.  By  Dr.  Zollickoffer  it  is  considered  a 
useful  tonic,  in  doses  of  from  ten  to  twenty  grains.  Dr.  Lannon,  of  Ohio,  has 
found  it  useful  in  dyspepsia,  and  states  that  in  small  doses  it  is  laxative,  and 
in  large  probably  cathartic.  He  recommends  the  recently  dried  root  in  the  form 
of  infusion  or  decoction.  {Proceed,  of  the  Am.  Pharm.  Assoc,  A.D.  1858,  p. 
72.)  It  is  among  the  remedies  employed  by  the  Indians  in  lues  venerea.  Dr. 
John  P.  Mettauer,  of  Virginia,  has  found  it,  in  scrofula,  the  safest  and  most 
valuable  aperient  in  our  possession;  having  given  it  in  the  form  of  tincture  in 
cases  attended  with  debility,  and  in  that  of  infusion,  when  the  strength  is  not 
materially  impaired.  The  tincture  he  prepares  in  the  proportion  of  four  ounces 
of  the  bruised  root  and  a  drachm  and  a  half  of  coriander  to  half  a  pint  of  diluted 
alcohol,  and  gives  in  the  dose  of  from  one  to  three  fluidrachms  night  and  morn- 
ing; the  infusion,  by  macerating  for  an  hour  four  ounces  of  the  root  in  a  pint  of 
boiling  water,  to  be  given  in  the  dose  of  from  two  to  four  fluidrachms,  repeated 
as  often.  (Boston  Med.  and  Surg.  Journ.,  Oct.  17,  1867,  p.  231.)  W. 

APOCYNUM  CANNABINUM.  U.  S.  Secondary. 
Indian  Hemp. 

The  root  of  Apocynum  cannabinum.  U.  S. 

Apocynum.  See  APOCYNUM  ANDROS^MIFOLIUM. 

Apocynum  cannabinum.  Willd.  Sp.  Plant,  i.  1259;  Knapp,  Am.  Med.  Bev. 
ill.  197.  In  general  appearance  and  character,  this  species  bears  a  close  resem- 
blance to  the  preceding.  The  stems  are  herbaceous,  erect,  branching,  of  a  brown 
colour,  and  two  or  three  feet  in  height;  the  leaves  are  opposite,  oblong-ovate, 
acute  at  both  ends,  and  somewhat  downy  beneath  ;  the  cymes  are  paniculate, 
many-flowered,  and  pubescent;  the  corolla  is  small  and  greenish,  with  a  tube 
not  longer  than  the  calyx,  and  an  erect  border ;  the  internal  parts  of  the  flower 
are  pinkish  or  purple.  The  plant  grows  in  similar  situations  with  A.  androsae- 
mifolium,  flowers  about  the  same  period,  and  bears  a  similar  fruit.  It  abounds 
in  a  milky  juice,  and  has  a  tough  fibrous  bark,  which,  by  maceration,  afibrdsa 
substitute  for  hemp.    From  this  circumstance  its  common  name  was  derived. 

The  root,  which  is  the  officinal  part,  is  horizontal,  five  or  six  feet  in  length, 
about  one-third  of  an  inch  thick,  dividing  near  the  end  into  branches  which 
terminate  abruptly,  of  a  yellowish-brown  colour  when  young,  but  dark-chestnut 
when  old,  of  a  strong  odour,  and  a  nauseous,  somewhat  acrid,  permanently 
bitter  taste.  The  internal  or  ligneous  portion  is  yellowish-white,  and  less  bitter 
than  the  exterior  or  cortical  part.  The  fresh  root,  when  wounded,  emits  a  milky 
juice,  which  concretes  into  a  substance  resembling  caoutchouc.  In  the  dried 
state,  it  is  brittle  and  readily  pulverized,  aff"ording  a  powder  like  that  of  ipeca- 
cuanha. Dr.  Knapp  found  it  to  contain  a  bitter  principle,  extractive,  tannin, 
gallic  acid,  resin,  wax,  caoutchouc,  fecula,  lignin,  and  a  peculiar  active  prin- 
ciple which  he  proposed  to  call  apocynin.  (Am.  Med.  Review,  iii.  197.)  Dr. 
Griscom,  by  a  subsequent  analysis,  obtained  similar  results,  with  the  addition 
of  gum.  The  root  yields  its  virtues  to  water  and  alcohol,  but,  according  to  Dr. 
Griscom,  most  readily  to  the  former. 

Medical  Properties  and  Uses.  Indian  hemp  is  powerfully  emetic  and  cathar- 
tic, sometimes  diuretic,  and,  like  other  emetic  substances,  promotes  diaphoresis 
and  expectoration.  It  produces  much  nausea,  diminishes  the  frequency  of  the 
pulse,  and  appears  to  induce  drowsiness  independently  of  the  exhaustion  con- 
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sequent  upon  vomiting.  Tlie  disease  in  which  it  has  been  found  most  beneficial 
is  dropsy.  An  aggravated  ease  of  ascites,  under  the  care  of  the  late  Dr.  Joseph 
Parrish,  Avas  completely  cured  by  the  decoction  of  the  plant,  which  acted  as  a 
powerful  hydragogue  cathartic.  Dr.  Knapp  also  found  it  useful  in  a  case  of 
dropsy.  Other  instances  of  its  efficacy  in  this  complaint  have  been  published 
by  Dr.  Griscora,  of  New  York.  (Am.  Journ.  Med.  Sciences,  xii.  55.)  Dr.  R. 
S.  Cauthorn,  of  Richmond,  Va.,  has  employed  the  bark  of  the  root  successfully 
in  several  cases  of  intermittent  fever,  and  considers  it  scarcely  inferior  in  an- 
tiperiodic  power  to  quinia.  He  gave  from  four  to  six  grains,  in  the  form  of  pill, 
every  two  or  three  hours,  augmenting  the  dose  to  three  times  the  quantity.* 
From  fifteen  to  thirty  grains  of  the  powdered  root  will  generally  produce  co- 
pious vomiting  and  purging.  The  decoction  is  a  more  convenient  form  for  ad- 
ministration. It  may  be  prepared  by  boiling  half  an  ounce  of  the  dried  root  in 
a  pint  and  a  half  of  water  to  a  pint,  of  which  from  one  to  two  fluidounces  may 
be  given  two  or  three  times  a  day,  or  more  frequently  if  requisite.  The  watery 
extract,  in  doses  of  three  or  four  grains  three  times  a  day,  will  generally  act 
on  the  bowels.  W. 

AQUA.  U.  S.,  Br. 

Water. 

Natural  water  in  the  purest  attainable  state.  U.  S.  Natural  water,  the  purest 
that  can  be  obtained,  cleared,  if  necessary,  by  filtration.  Br. 

"TtTajg,  Gr.;  Eau,  Fr.;  Wassor,  Germ.;  Acqua,  Ifal.;  Agua,  S/>an. 

Water  has  always  been  included  in  the  Materia  Medica  of  the  U.  S.  Pharma- 
copoeia, on  account  of  its  great  importance  as  a  medical  and  pharmaceutical 
agent.  It  was  not  admitted  into  the  officinal  lists  of  the  British  Pharmacopoeias 
until  1839,  when  it  was  first  recognised  by  the  Edinburgh  College.  It  is  more 
or  less  concerned  in  almost  all  the  changes  which  take  place  in  inorganic  matter, 
and  is  essential  to  the  growth  and  existence  of  living  beings,  whether  animal 
or  vegetable.  In  treating  of  a  substance  of  such  diversified  agency,  our  limits 
will  allow  of  a  sketch  only  of  its  properties  and  modifications  We  shall  speak 
of  it  under  the  several  heads  of  pure  water,  common  water,  and  mineral  loaters. 

Pure  Water.  Water,  in  a  pure  state,  is  a  transparent  liquid,  without  colour, 
taste,  or  smell.  Its  sp.  gr.  is  assumed  to  be  unity,  and  forms  the  term  of  com- 
parison for  that  of  solids  and  liquids.  A  cubic  inch  of  it,  at  the  temp,  of  60°, 
weighs  very  nearly  252  5  grains  It  is  compressible  to  a  small  extent,  as  was 
proved  first  by  Canton,  and  afterwards,  in  an  incontestable  manner,  by  Perkins. 
Reduced  in  temp,  to  32°,  it  becomes  a  solid  or  ice,  with  the  sp.  gr.  0-9175  (Du- 
four,  Coviptes  liendus,  J n\n,  1860);  and  raised  to  212°,  an  elastic  fluid  called 
steam.  In  the  latter  state  its  bulk  is  increased  nearly  1700  fold,  and  its  sp.gr. 
so  far  lessened  as  not  to  be  much  more  than  half  that  of  atmospheric  air.  At  the 
temp,  of  about  39°  its  density  is  at  the  maximum;  and  consequently,  setting 
out  from  that  point,  it  is  increased  in  bulk  by  being  either  heated  or  cooled.  It 
has  the  power  of  dissolving  more  or  less  of  all  gases,  including  common  air,  the 
constituents  of  which  are  always  present  in  natural  water.  It  uniformly  exists 
in  the  atmosphere,  in  the  form  of  invisible  vapour,  even  in  the  driest  weather. 

Water  consists  of  one  eq.  of  hydrogen  1,  and  one  of  oxygen  8^9;  or,  in 
volumes,  of  one  volume  of  hydrogen  and  half  a  volume  of  oxygen  condensed 
into  one  volume  of  aqueous  vapour  or  steam.  On  these  data,  it  is  easy  to  cal- 
culate the  sp.  gr.  of  steam;  for  its  density  will  be  0'0689  (sp.  gr.  of  hydrogen) 
-f  0-5512  (half  the  sp.  gr.  of  oxygen)  =  0-6201. 

Common  Water.  By  reason  of  its  extensive  solvent  powers,  water,  in  its 
natural  state,  must  be  more  or  less  contaminated  with  foreign  matter.  Thus,  it 

*  In  a  paper  published  in  the  Va.  Monthly  Stethoscope  and  Med.  Reporter  (i.  7),  Dr. 
Cauthorn  ascribes  these  effects  to  Asclepias  Syriaca;  but,  in  a  subsequent  communica- 
tion to  the  Va.  Med.  Journ.  (ix.  425),  he  informs  us  that  the  plant  employed  was  really 
the  Apocynum  cannabinum,  and  that  he  had  been  led  into  the  error  by  the  common  name 
of  milk-weed  attached  to  both  plants.  (^Note  to  the  twelfth  edition.) 
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becomes  variously  impregnated,  according  to  the  nature  of  the  strata  through 
which  it  percolates.  When  tiio  foreign  substances  present  are  in  so  small  an 
amount  as  not  materially  to  alter  its  taste  and  other  sensible  qualities,  it  con- 
stitutes the  diflerent  varieties  o{  common  water. 

There  are  almost  innumerable  shades  of  difference  in  common  water,  as  ob- 
tained from  different  localities  and  sources;  but  all  its  varieties  may  be  con- 
veniently arranged  under  the  two  heads  of  soft  and  hard.  A  soft  water  is  one 
which  contains  but  inconsiderable  impurities,  and  which,  when  used  in  wash- 
ing, forms  a  lather  with  soap.  By  a  hard  water  is  understood  a  variety  of  water 
which  contains  calcareous  or  magnesian  salts,  or  other  impurities,  through  which 
it  curdles  soap,  and  is  unfit  for  domestic  purposes.  Tincture  of  soap  is  a  conve- 
nient test  for  ascertaining  the  quality  of  water.  In  distilled  water  it  produces 
no  effect;  in  soft  water,  only  a  slight  opalescence ;  but  in  hard  water,  a  milky 
appearance.  The  milkiness  is  due  to  the  formation  of  an  insoluble  compound 
between  the  oily  acids  of  the  soap  and  the  lime  or  magnesia  of  the  foreign  salt. 

The  most  usual  foreign  substances  in  common  water,  besides  oxygen  and 
nitrogen,  and  matters  held  in  a  state  of  mechanical  suspension,  are  carbonic 
acid,  sulphate  and  carbonate  of  lime,  and  chloride  of  sodium  (common  salt). 
Carbonic  acid  is  detected  by  lime-water,  which  produces  a  precipitate  before 
the  water  is  boiled,  but  not  afterwards,  as  ebullition  drives  off  this  acid.  The 
presence  of  sulphate  of  lime  is  shown  by  precipitates  being  produced  by  ni- 
trate of  baryta,  and,  after  ebullition,  by  oxalate  of  ammonia.  The  former  test 
shows  the  presence  of  sulphuric  acid,  and  the  latter,  after  boiling  the  water, 
indicates  lime  not  held  in  solution  by  carbonic  acid.  Carbonate  of  lime,  when 
held  in  solution  by  an  excess  of  carbonic  acid,  may  be  detected  by  boiling  the 
water,  which  causes  it  to  precipitate ;  but,  even  after  ebullition  and  filtration, 
the  water  will  retain  enough  carbonate  of  lime  to  give  a  precipitate  with  ace- 
tate of  lead  ;  carbonate  of  lime  being  itself  to  a  minute  extent  soluble  in  water. 
Nitrate  of  silver  will  produce  a  precipitate,  if  any  soluble  chloride  be  present; 
and,  ordinarily,  the  one  present  may  be  assumed  to  be  common  salt.  Arsenic 
in  minute  quantity  has  been  found  in  water  used  as  drink.  At  Whitbcck,  in 
Cumberland,  England,  the  inhabitants  employ,  both  as  drink  and  for  culinary 
purposes,  a  water  holding  enough  arsenic  in  solution  to  be  quite  sensible  to  tests, 
without  any  known  injurious  consequences.  (Chem.  News,  Aug.  25, 1860,  p.  128.) 

Dr.  Clark  has  proposed  to  purify  hard  water,  when  the  hardness  arises  from 
bicarbonate  of  lime,  by  a  process  which  he  calls  liming.  This  consists  in  add- 
ing to  the  water  sufficient  lime-water  to  convert  the  bicarbonate  into  the  very 
sparingly  soluble  carbonate.  This  procedure  renders  the  water  soft,  and  gets 
rid  of  all  the  lime,  except  that  in  the  minute  portion  of  carbonate  dissolved.  The 
merit  of  this  process  consists  chiefiy,  not  in  the  removal  of  lime,  but  in  prevent- 
ing the  formation  of  organic  matters,  principally  confervae,  the  decomposition  of 
which  renders  the  water  offensive  and  unwholesome.  Dr.  Clark's  process  has 
been  for  some  time  in  successful  operation  on  the  water  obtained  by  boring,  at 
the  Plumstead  water-works  near  Woolwich.  (Pharm.  Journ.  and  Trans. ,inne, 
1856.)  River  water  containing  the  usual  amount  of  calcareous  matter,  if  al- 
lowed to  stagnate  in  open  reservoirs,  in  the  summer,  will  become  contaminated 
with  myriads  of  microscopic  plants  and  animals.  Now  this  change  is  prevented, 
according  to  Dr.  Clark,  by  his  peculiar  ti*eatment,  which  deprives  the  living 
organism  of  the  nutriment,  derived  from  loosely  combined  carbonic  achJ. 

The  oxygen  and  nitrogen  present  in  natural  waters  are  not  usually  in  the 
same  proportion  as  in  atmospheric  air;  the  oxygen  in  atmospheric  air  amount- 
ing to  about  20  per  cent,  in  volume,  while  the  usual  gaseous  mixture,  expelled 
from  fresh  water  by  boiling,  contains  about  32  per  cent. 

Common  water  is  also  divided  into  varieties  according  to  its  source.  Thus 
we  have  rain,  snow,  spring,  river,  well,  lake,  and  marsh  water. 

Rain  and  snmo  waters  are  the  purest  kinds  of  natural  water.  Rain  water,  to 
be  obtained  as  pure  as  possible,  must  be  collected  in  large  vessels  in  the  open 
fields,  at  a  distance  from  houses,  and  some  time  after  the  rain  has  commenced 
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falling;  otherwise  it  will  be  contaminated  with  the  dust  which  floats  in  the  at- 
mosphere, and  with  other  impurities  derived  from  roofs.  The  rain  water  of 
large  cities  contains  nitrogeuized  organic  matter,  as  shown  by  the  odour  pro- 
duced by  burning  the  residue  left  after  the  water  has  been  evaporated. 

Rain  water  ordinarily  contains  atmospheric  air,  and,  according  to  Liebig,  a 
little  nitric  acid,  the  amount  of  which  is  increased  when  the  rain  descends  dur- 
ing a  storm.  According  to  an  analysis,  made  by  M.  Martin,  of  rain  water  which 
fell  at  Marseilles  during  a  violent  storm,  1000  parts  by  weight  contained  0004 
of  chlorine  and  0003  of  ammonia.  Not  a  trace  of  iodine  or  of  nitric  acid  was 
discovered.  Boussingault  has  ascertained  that  the  rain  which  falls  in  towns 
contains  considerably  more  ammonia  than  that  which  falls  in  the  country. 
Thus,  the  rain  of  Paris  was  found  by  him  to  contain  three  or  four  parts  of  am- 
monia per  million ;  while  that  collected  in  a  mountainous  region  contained  about 
four-fifths  of  one  part  only  in  a  million.  The  average  results  of  Mr.  J.  B.  Lawes 
and  Dr.  J.  II.  Gilbert  give  one  part  of  ammonia  to  the  million  of  rain  water. 
(Ghem.  Gaz.,  Nov.  1,  1854.)  Snow  water  has  a  peculiar  taste,  which  was  sup- 
posed to  depend  on  the  presence  of  air  more  oxygenous  than  that  of  the  atmo- 
sphere; but  in  point  of  fact  it  contains  no  air,  and  this  accounts  for  its  vapid 
taste.  Both  rain  and  snow  water  are  sufficiently  pure  for  employment  in  most 
chemical  operations. 

Spring  water  (aqua  fontana)  depends  entirely  for  its  quality  on  the  strata 
through  which  it  flows  ;  being  purest  when  it  passes  through  sand  or  gravel.  It 
almost  always  contains  a  trace  of  common  salt,  and  generally  other  impurities, 
which  vary  according  to  the  locality  of  the  spring. 

Biver  wafer  (aqua  fluvialis)  is,  generally  speaking,  less  impregnated  with  sa- 
line matter  than  spring  water,  because  made  up  in  considerable  part  of  rains; 
while  its  volume  bears  a  larger  proportion  to  the  surface  of  its  bed.  It  is,  how- 
ever, much  more  apt  to  have  mechanically  suspended  in  it  insoluble  matters, 
of  a  vegetable  and  earthy  nature,  which  impair  its  transparency. 

Well  water,  like  that  from  springs,  is  liable  to  contain  various  impurities.  As 
a  general  rule,  the  purity  of  the  water  of  a  well  will  be  in  proportion  to  its  depth 
and  the  constancy  with  which  it  is  used.  Well  water  in  large  cities  always  con- 
tains a  large  amount  of  impurity,  both  organic  and  inorganic.  Dr.  R.  D.  Thom- 
son found  147 '6  grs.,per  Imperial  gallon,  ofimpurity  in  a  well  in  London.  From 
the  organic  matter  he  extracted  much  nitric  acid  and  ammonia,  evidently  the  pro- 
duct of  animal  excretions.  {Pharm.  Journ.  and  •Tt'ans.,  July,  1856,  p.  27.)  The 
presence  of  nitrates  in  water  prevents  the  formation  of  organic  beings,  which 
cannot  be  detected  by  the  microscope,  even  after  it  has  been  long  kept.  Artesian 
or  overflowing  wells,  from  their  great  depth,  generally  afford  a  pure  water. 

Lake  water  cannot  be  characterized  as  having  any  invariable  qualities.  That 
of  most  of  the  lakes  in  the  United  States  is  pure  and  wholesome. 

Marsh  water  is  generally  stagnant,  and  contains  vegetable  remains  undergo- 
ing decomposition.  It  is  an  unwholesome  water,  and  ought  never  to  be  used 
for  medicinal  purposes. 

Common  waters  are  apt  to  contain  various  organic  matters  in  solution,  not 
only  substances  of  the  nature  of  ulmin  or  gein,  but  many  others,  both  solid  and 
gaseous,  which  have  not  been  well  determined.  Among  them  are  living  organ- 
ized microscopic  beings,  both  vegetable  and  animal,  which  often  have  an  inju- 
rious influence  on  the  health,  and  sometimes  give  rise  to  special  diseases. 
As  an  example  may  be  mentioned  the  extremely  pernicious  effects  of  swamp 
water  on  the  health  of  the  troops,  encamped  in  its  vicinity,  during  the  late 
war;  a  severe  and  obstinate  diarrhoea,  which  often  resisted  treatment  for 
months,  being  among  the  most  frequent.  From  the  researches  of  Prof  Aug. 
Vogel,  of  Munich,  it  appears  that  when  inorganic  and  organic  matters  exist  at 
the  same  time  in  water,  the  proportion  of  the  two  jointly  increases  with  the 
depth  of  the  water,  while  that  of  the  organic  matters  by  themselves  diminishes 
with  the  depth ;  so  that  the  deeper  the  water  the  purer  it  will  be  in  reference  to 
these  substances.  {Neues  Reperiorium  fur  Pharm.,  xv.  488,  A.D.  1866.)    In 
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order  to  ascertain  whether  the  amount  of  organic  matter  exceeds  the  minute 
quantity  usually  present  in  good  water,  Dupusquier  has  proposed  chloride  of  gold 
as  a  test.  From  one  to  two  (luidounces  of  tlio  water  to  be  tested  is  put  into  a 
small  dusk,  and  a  few  drops  of  solution  of  chloride  of  gold,  free  from  excess  of 
muriatic  acid,  are  added,  so  as  togive  the  water  a  slightly  yellow  tint.  The  liquid 
is  then  boiled.  If  the  water  contain  the  ordinary  prui)ortion  of  organic  matter, 
the  yellow  tint  will  remain  unchanged;  but  if  its  quantity  be  greater  than  this, 
the  liquid  will  at  first  become  brownish,  and  afterwards  violet  or  bluish,  in  con- 
sequence of  the  reduction  of  the  gold.  Organic  matter  is  also  detected  by  its 
decolorizing  effect  on  a  solution  of  permanganate  of  potassa.*  Water  rendered 
impure  and  discoloured  by  organic  impregnation,  or  the  presence  of  animalcula, 
is  freed  from  its  impurities,  partially  at  least,  by  the  presence  of  a  coil  of  bright 
iron  wire,  or  admixture  with  sesquioxide  of  iron,  and  subsequent  filtration.  It  is 
proposed  by  M.  Scheerer  that  such  waters  should  be  treated  with  solution  of 
sulphate  of  sesquioxide  of  iron,  which  precipitates  the  organic  matter;  but  care 
must  be  taken  to  use  only  so  much  of  the  salt  as  is  strictly  necessary  fur  the 
purpose.  {Journ.  da  Pharm.  el  de  Chim.,  4e  ser.,  i,  394.)  Another  method  has 
been  patented  by  Mr.  Alfred  Bird,  of  Birmingham,  consisting  in  the  use  of  neu- 
tral sulphate  of  alumina,  by  which  the  carbonate  of  lime,  the  presence  of  which 
favours  the  growth  of  organized  beings  through  the  food  afforded  by  its  car- 
bonic acid,  is  converted  into  sulphate  of  lime;  while  the  organic  matter  sub- 
sides, combined  with  alumina.  (Chem.  News,  Aug.  3,  1866.)  The  boiling  of 
water  contaminated  with  organic  ferments,  or  other  microscopic  living  bodies, 
before  using  it  for  drink  or  mixed  with  food,  should  always  be  carried  into 
effect,  when  the  use  of  such  water  is  unavoidable.  Filtration  no  doubt  is  to  a 
certain  degree  effectual  in  ridding  water  of  these  poisonous  agents,  and  will 
prove  still  more  advantageous  if  in  connection  with  charcoal,  magnesia,  &c. 
For  an  account  of  different  filters  for  this  purpose,  consult  the  London  Lancet 
(Jan.  12,  March  23,  April  13  and  21, 1861,  pp.  58,  371,  473,  and  526). 

The  term  Aqua,  in  the  U.  S.  and  Br.  Pharmacopoeias,  may  be  considered  as 
designating  any  natural  water  of  good  quality.  A  good  water  may  be  known  by 
its  being  limpid  and  inodorous.  It  answers  well  for  cooking,  and  does  not  curdle 
soap.  Upon  the  addition  of  nitrate  of  baryta,  nitrate  of  silver,  or  oxalate  of  am- 
monia, its  transparency  is  but  slightly  affected;  and,  upon  being  evaporated  to 
dryness,  it  leaves  but  an  inconsiderable  residue. 

Water  should  never  be  kept  in  leaden  cisterns,  on  account  of  the  risk  of  its 
dissolving  a  small  portion  of  lead.  This  risk  is  greater  in  proportion  to  the  soft- 
ness and  purity  of  the  water;  for  it  is  found  that  the  presence  of  a  minute  pro- 
portion of  saline  matter,  as  for  example  of  sulphate  of  lime,  protects  the  water 
from  the  slightest  metallic  impregnation.  According  to  Mr.  R.  Phillips,  jun., 
the  chlorides  are  not  protective;  as  they  give  rise  to  chloride  of  lead,  which  is 
slightly  soluble.    The  protection  has  been  ascribed  to  an  insoluble  film  on  the 

*  It  may  become  desirable  in  certain  cases  to  determine  the  quantity  of  these  organic 
matters  in  solution ;  and  various  modes  of  accomplishing  this  object  have  been  proposed, 
but  as  yet  none  perfectly  satisfactory.  One  of  tne  readiest  of  these  methods  is  the  use 
of  permanganate  of  potassa  referred  to  in  the  text.  By  adding  gradually  a  solution  of 
permanganate  of  potassa,  of  known  strength,  to  the  contaminated  liquid  until  the  solu- 
tion ceases  to  bo  decolorized,  the  quantity  of  that  salt  consumed  in  the  process  may  be 
determined,  and  thus  the  quantity  of  oxygen,  and  approximatively  the  amount  of  or- 
ganic matter  oxidized.  Various  other  methods  have  been  proposed ;  as  1.  by  incineration; 
2.  the  process  of  Messrs.  Wankyn,  Chapman,  and  Smith,  which  determines  the  product 
of  ammonia  during  distillation  with  caustic  potassa,  by  which  the  quantity  of  nitrogen- 
ous matter  is  approximatively  ascertained ;  especially  important,  as  it  is  this  kind  of  im- 
purity that  is  most  noxious;  and  3.  the  more  complicated  processes  of  Dr.  Frankland, 
which  determine  the  quantity  of  nitrogen  of  immediate  organic  origin,  as  distinct  from 
tliat  which  may  result  from  any  nitrates  or  nitrites  that  may  bo  present,  and  with  this 
also  the  quantity  of  carbon  exclusive  of  that  derived  from  the  mineral  carbonates.  From 
the  want  of  space,  we  must  content  ourselves  with  referring  to  articles  on  the  subject  in 
the  Pharm.  Journ.  and  Trans.  (Dec.  1867,  p.  298,  and  Jan.  1868,  p.  336);  and  the  Chem. 
News  (Nov.  29, 1867,  p.  280).— Note  to  the  thirteenth  edition. 
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surface  of  the  lead,  formed  by  the  decomposition  of  the  saline  matter.  Upon 
this  principle  is  based  a  plan  of  protection  by  Dr.  Schwartz,  of  Breslau,  who  pro- 
poses to  fill  leaden  pipes  through  which  water  is  conducted  with  a  stronj):  solu- 
tion of  an  alkaline  sulphide,  which  forms  a  perfectly  insoluble  coating  of  sulphide 
(sulphurct)  of  lead,  said  to  be  quite  impermeable  by  the  water  afterwards  intro- 
duced. (Chevi.  News,  Sept.  26,  1863,  p.  157.)  A  coating  of  zinc  has  been  em- 
ployed for  protecting  the  surface  of  iron  pipes  and  reservoirs  against  the  action 
of  water,  but  has  failed.  Experiment  has  shown  that  the  water  becomes  impreg- 
nated with  the  salts  of  both  metals.  (Ibid.,  Ap.  5, 1862,  p.  188.)* 

The  Schuylkill  water,  introduced  into  Philadelphia,  possesses  all  the  charac- 
teristics of  a  good  water,  except  that  it  is  occasionally  turbid  after  heavy  rains. 
It  contains,  on  an  average,  in  a  wine  gallon,  according  to  an  analysis  by  Prof. 
M.  H.  Boye,  of  Philadelphia,  4*42  grains  of  solid  matter,  nearly  one-half  of  which 
is  carbonate  of  lime,  with  only  a  trace  of  organic  matter.  It  is  perfectly  free 
from  lead,  even  after  standing  in  leaden  pipes  for  thirty-six  hours.  {Prof.  E. 
N.  Horsford.)  The  solid  matter  in  the  same  quantity  of  the  Delaware  water  at 
Philadelphia,  is  3  53  grains,  a  little  over  one-third  of  which  is  carbonate  of  lime. 
(Henry  Wurtz.)  The  Croton  water  of  New  York  is  also  a  good  water.  It  con- 
tains 10"93  grs.  of  solid  matter  to  the  gallon.  Brackish  or  hard  water  ought 
never  to  be  employed  in  compounding  prescriptions.  For  some  pharmaceutical 
purposes,  no  natural  water  is  sufficiently  pure ;  and  hence  the  necessity  of  resort- 
ing to  distillation,   (^qq  Aqua  Destillata.) 

Matters  mechanically  suspended  in  a  natural  water  may  be  removed  by  fil- 
tration through  sand.  On  a  large  scale  they  may  be  separated  by  causing  the 
water  to  percolate  a  bed  of  gravel  and  sand.  Rest,  causing  subsidence,  effects 
the  same  purpose,  but  in  a  less  perfect  manner,  and  requires  time. 

Mineral  Waters.  When  natural  spring  waters  are  so  far  impregnated  with 
foreign  substances  as  to  have  a  decided  taste,  and  a  peculiar  operation  on  the 
economy,  they  are  called  mineral  waters.  These  are  conveniently  arranged 
under  the  heads  of  carbonated,  sulphuretted,  chalybeate,  and  saline. 

1.  Gar-bonated  waters  are  characterized  by  containing  an  excess  of  carbonic 
acid,  which  gives  them  a  sparkling  appearance,  and  the  power  of  reddening  lit- 
mus paper.  These  waters  frequently  contain  the  carbonates  of  lime,  magnesia, 
and  iron,  which  are  held  in  solution  by  the  excess  of  carbonic  acid.  The  waters 
of  Seltzer,  Spa,  and  Pyrmont  in  Europe,  and  of  the  sweet  springs  in  Virginia, 
belong  to  this  class. 

2.  Sulphuretted  waters  are  such  as  contain  sulphuretted  hydrogen,  and  are 
distinguished  by  the  peculiar  fetid  smell  of  that  gas,  and  by  yielding  a  brown 
precipitate  with  the  salts  of  lead  or  silver.  Examples  of  this  kind  are  the  waters 
of  Aix  la  Chapelle  and  Harrogate  in  Europe,  and  those  of  the  white,  red,  and 
salt  sulphur  springs  in  Virginia. 

3.  Chalybeate  waters  are  characterized  by  a  strong  inky  taste,  and  by  strik- 
ing a  black  colour  with  the  infusion  of  galls,  and  a  blue  one  with  ferrocyanide  of 
potassium.  The  iron  is  generally  in  the  state  of  carbonate  of  the  protoxide,  held 
in  solution  by  excess  of  carbonic  acid.  By  standing,  the  carbonic  acid  is  given 
off;  and  the  protoxide,  by  absorbing  oxygen,  is  precipitated  as  a  hydrated  ses- 
quioxide  of  an  ochreous  colour.  The  principal  chalybeate  waters  are  those  of 
Tunbridge  and  Brighton  in  England,  of  Wiesbaden  in  Germany,  and  of  Bed- 

*  Experiments  by  M.  Koux,  pharmaceutist  of  the  marine  at  Kochefort,  made  by  order 
of  the  naval  authorities,  have  satisfactorily  shown  that  reservoirs  of  iron  coated  with 
zinc  are  attacked  with  great  facility  by  water  contained  in  them,  which  becomes  more 
or  less  impregnated  with  both  metals  in  the  state  of  oxides  and  salts,  and  especially  with 
those  of  zinc,  to  such  a  degree  as  to  render  such  vessels  improper,  as  recipients  of  water 
for  drinking.  Of  the  different  kinds  of  water  tried,  distilled  water  deprived  as  far  as 
possible  of  atmospheric  air  produced  least  effect;  next  in  degree  of  action  was  spring 
water ;  still  more  energetic  was  distilled  water  containing  carbonic  acid  furnished  by  the 
earthy  bicarbonates  of  the  water  submitted  to  distillation ;  and  more  powerful  than  all 
was  river  water  containing  a  certain  proportion  of  common  salt.  (Journ.  de  Pharm.  et 
de  Chim.,  4e  s6r.,  i.  99,  A.D.  1865.) — Note  to  the  thirteenth  edition. 
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ford,  Pittsburg,  and  Brandywino  in  the  United  States,  The  sediments  of  many 
of  the  chalybeate  springs  of  Germany  have  been  ascertained  by  Walchner  to 
contain  both  arsenic  and  copper  in  minute  quantities.  These  results  have  been 
confirmed  by  Dr.  II.  Will,  who  finds  in  some  of  these  springs  a  minute  propor- 
tion of  tin,  lead,  and  antimony,  in  addition  to  the  arsenic  and  copper.  In  three 
springs  Will  found  the  ratio  of  the  sesquio-xide  of  iron  to  the  other  metals  to 
be,  on  an  average,  as  48  to  1,  According  to  M.  Lassaigne,  the  arsenical  impreg- 
nation exerts  no  poisonous  action  on  the  inferior  animals,  a  result  which  he  as- 
cribes to  the  antidotal  power  of  the  iron.  The  mineral  water  of  Mont  Dore,  in 
France,  was  found  by  Thenard  to  contain  arseniate  of  soda,  in  the  proportion 
of  about  one-fiftecn  thousandth  of  a  grain  to  two  pints. 

4.  Saline  waters  are  those,  the  predominant  properties  of  which  depend  upon 
saline  impregnation.  The  salts  most  usually  present  are  sulphates  and  carbo- 
nates of  soda,  lime,  and  magnesia,  and  the  chlorides  of  sodium,  calcium,  and 
magnesium,  Potassa  is  occasionally  present,  and  lithia  has  been  detected  by 
Berzelius  in  the  spring  of  Carlsbad,  and  other  salt  springs  of  Germany.  Csesia 
and  rubidia  have  also  been  detected  in  certain  mineral  waters.  Bromine  is  found 
in  the  saline  at  Theodorshalle,  in  Germany,  as  also  in  the  salt  wells  of  western 
Pennsylvania.  The  mineral  springs  at  Saratoga  contain  a  small  proportion  of 
iodine  and  bromine.  The  principal  saline  waters  are  those  of  Seidlitz  in  Bohe- 
mia, Cheltenham  and  Bath  in  England,  and  Harrodsburg  and  Saratoga  in  the 
United  States.    To  these  may  be  added  the  water  of  the  ocean. 

We  subjoin  a  summary  view  of  the  composition  of  most  of  the  mineral 
waters  enumerated  under  the  foregoing  heads. 

1.  Carbonated.  Seltzei'.  In  a  wine  pint.  Carbonic  acid  17  cubic  inches. 
Solid  coiUents ; — carbonate  of  soda  4  grs.;  carbonate  of  magnesia  5 ;  carbonate 
of  lime  3;  chloride  of  sodium  17.  Total  29  grs.  (Bergmann.) 

Spa.  In  a  wine  pint.  Carbonic  acid  13  cubic  inches.  Solid  contents; — car- 
bonate of  soda  1-5  grs;  carbonate  of  magnesia  4-5;  carbonate  of  lime  1*5; 
chloride  of  sodium  02;  oxide  of  iron  0  G.  Total  8  3  grs.  {Bergmann.) 

Pyrmont.  In  a  wine  pint.  Carbonic  acid  26  cubic  inches.  Solid  contents; — 
carbonate  of  magnesia  10  grs.;  carbonate  of  lime  45;  sulphate  of  magnesia 
5-5;  sulphate  of  lime  85;  chloride  of  sodium  15;  oxide  of  iron  OG.  Total 
306  grs.  (Bergmann.) 

Vichy.  Grand -tjfrille  spring.  In  1000  parts  by  weight.  Water  992572; 
carbonic  acid  0*983;  carbonate  of  soda  4-971;  carbonate  of  lime  0349;  car- 
bonate of  magnesia  0-084;  carbonate  of  iron  001 2;  chloride  of  sodium  0570 ; 
sulphate  of  soda  0472;  silica  0073,  {Longchamp.) 

Gettysburg  Mineral  Spring.  This  spring,  situated  near  the  town  of  Gettys- 
burg, Pa.,  is  distinguished  .by  containing  lithia  among  its  constituents.  Ana- 
lyzed by  Prof.  Mayer,  it  was  found  to  contain,  in  an  Imperial  gallon,  the  fol- 
lowing solid  contents;  viz.  of  bicarbonate  of  soda  and  bicarbonate  of  lithia, 
jointly,  4605  Troy  grains;  bicarbonate  of  potassa  a  trace;  bicarbonate  of  mag- 
nesia 76  05  grs.;  bicarbonate  of  lime  81*00;  bicarbonate  of  iron  a  trace;  sul- 
phate of  lime  5320  grs.;  silica  lUOO  grs.;  and  traces  of  chlorides  and  phos- 
phates. (Dr.  J.  Bell,  Med.  and  Surg.  Bcporter,  Sept.  28,  1867,  p.  262.) 

2.  Sulphuretted.  Aix  la  Chapelle.  In  a  wine  pint.  Sulphuretted  hydro- 
gen 5  5  cubic  inches.  Solid  contents; — carbonate  of  soda  12  grs.;  carbonate 
of  lime  475;  chloride  of  sodium  5.  Total  21*75  grs.  {Bergmann.) 

Harrogate  old  sulphur  well.  Sp.  gr.  101113;  temp.  48*2°.  In  an  Imperial 
gallon.  Gaseous  conteiUs; — carbonic  acid  22*03  cubic  inches;  carburetted  hy- 
drogen 5*84;  sulphuretted  hydrogen  5*31;  nitrogen  2  91.  Total  36  09  cubic 
inches.  Solid  contents ; — sulphate  of  lime  0181  grs.;  carbonate  of  lime  12*365 ; 
chloride  of  calcium  81*735;  chloride  of  magnesium  55*693;  chloride  of  potas- 
sium 64*701;  chloride  of  sodium  866  180;  sulphuret  of  sodium  15*479;  silica 
0*246;  with  traces  of  fluoride  of  calcium,  bromide  and  iodide  of  sodium,  am- 
monia, carbonate  of  iron,  carbonate  of  manganese,  and  organic  matter.  Total 
1096*580  grs.  {Hofmann.  Pharm.  Journ.  and  Trans.,  xiv.  123.) 
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In  one  of  the  springs  of  Harrogate,  which  he  distinguishes  as  the  strong 
chalybeate,  Dr.Muspratt  found  16011  grains  of  protochlor-ide  ofironsmd  t'71T 
of  chloride  of  barium  in  the  Imp.  gallon;  whereas  in  another  well  within  the 
distance  of  a  yard,  which  he  calls  the  mild  chalybeate,  there  is  not  a  trace  of 
either.  The  protochloride  of  iron  of  the  former  spring  renders  it,  according  to 
Dr.  Muspratt,  without  a  parallel.  (Chem.  News,  April  27,  1866,  p.  203.) 

Wliite  Sulphur.  Gaseous  contents  in  a  wine  gallon ; — sulphuretted  hydrogen 
2'5  cubic  inches;  carbonic  acid  2;  oxygen  1448;  nitrogen  3-552.  Total  9"5. 
Solid  contents  in  a  pint; — sulphate  of  magnesia  5"588  grs.;  sulphate  of  lime 
7't44;  carbonate  of  lime  ri50;  chloride  of  calcium  0-204;  chloride  of  sodium 
0-180;  oxide  of  iron  a  trace;  loss  0'410.  Total  15-276  grs.  {W.  B.  Rogers  ) 

3.  Chalybeate.  Tunbridge.  In  a  wine  gallon.  Solid  contents; — chloride 
of  sodium  2-46  grs.;  chloride  of  calcium  0  39;  chloride  of  magnesium  0-29; 
sulphate  of  lime  1  41 ;  carbonate  of  lime  0  27;  oxide  of  iron  2-22;  manganese, 
vegetable  fibre,  silica,  &c.  0  44;  loss  0-13.  Total  761  grs.  (Scudamore.) 

Brighton.  In  a  wine  pint.  Carbonic  acid  2-5  cubic  inches.  Solid  contents ; — 
sulphate  of  iron  1  -80  grs.;  sulphate  of  lime  409 ;  chloride  of  sodium  1-53 ;  chlo- 
ride of  magnesium  0-75;  silica  0-14;  loss  0-19.   Total  85  grs.  (Marcet.) 

Cheltenham  (chalybeate).  In  a  wine  pint.  Gaseous  conteyits  ; — carbonic  acid 
25  cubic  inches.  Solid  contents; — carbonate  of  soda  0-5  grs.;  sulphate  of  soda 
22-7;  sulphate  of  magnesia  6  ;  sulphate  of  lime  2-5;  chloride  of  sodium  413; 
oxide  of  iron  08.  Total  738  grs.  (Brande  and  Parkes.) 

Bedford.  In  a  wine  pint.  Carbonic  acid  not  estimated.  Solid  contents  ; — car- 
bonate of  lime  2-120  grs. ;  sulphate  of  lime  11  274;  sulphate  of  magnesia  3-974; 
sulphates  of  alumina  and  sesquioxide  of  iron  1-280;  sulphate  of  soda  3092; 
chloride  of  sodium  0  343 ;  free  sulphuric  acid  [?]  0128;  silica  and  organic  mat- 
ter a  trace.   Total  22-211  grs.  {J.  Gheston  Morris.  Med.  Exam.,  June,  1852.) 

Sharon  (chalybeate).  Gaseous  contents  in  a  wine  gallon; — sulphhydric  acid 
gas  [sulphuretted  hydrogen]  0-7702  cubic  inches.  Solid  contents  in  a  gallon ; — 
bicarbonate  of  magnesia  15-1148  grains;  sulphate  of  lime  63-8024;  sulphate  of 
magnesia  8-1546;  protosulphate  of  iron  1-4040;  sulphate  of  soda  3*7401 ;  sul- 
phate of  potassa  a  trace;  organic  matter  2848.  This  analysis  was  of  water 
which  had  been  kept  several  months,  and  there  was  a  precipitate  of  sulphide 
(sulphuret)  of  iron  in  the  vessel,  showing  that  the  fresh  water  must  have  con- 
tained more  of  this  metal  than  that  obtained  upon  analysis.  (Maisch.  Am. 
Journ.  of  Pharm.,  March,  1861,  p.  105.) 

Rockbridge  alum  spring.  In  a  wine  gallon.  Carbonic  acid  7  536  grs.  Solid 
contents; — sulphate  of  potassa  1-765  grs.;  sulphate  of  lime  3-263;  sulphate  of 
magnesia  1-763;  protoxide  of  iron  4-863;  alumina  17905;  crenate  of  ammo- 
nia 0700;  chloride  of  sodium  1008;  silica  2840;  free  sulphuric  acid  15-224. 
Total  49-331.  (Hayes.)   k  free  acid  and  free  bases  are  here  made  to  coexist. 

Church  Hill  alum  water,  Richmond,  Va.  Sp.  gr.  1  0069.  In  a  wine  gallon. 
Solid  contents ; — sulphate  of  potassa  2-444  grs.;  sulphate  of  soda  1-943;  chlo- 
ride of  sodium  4627;  sulphate  of  ammonia  0-643;  sulphate  of  lime  88  836;' 
sulphate  of  magnesia  86-064;  tersulphate  of  alumina  72  928;  sulphate  of  pro- 
toxide of  iron  24-991;  tersulphate  of  sesquioxide  of  iron  51-270;  bisulphate 
of  sesquioxide  of  iron  83  355;  silica  10-429;  phosphoric  acid  a  trace.  Total 
427-530  grs.  (J.  C.  Booth.  Am.  Journ.  of  Pharm.,  May,  1854.) 

4.  Saline.  Seidlitz.  In  a  wine  pint.  Solid  contents ; — carbonate  of  magne- 
sia 25  grs. ;  carbonate  of  lime  08 ;  sulphate  of  magnesia  180;  sulphate  of  lime 
5;  chloride  of  magnesium  4-5.  Total  1928  grs.  (Bergmann.) 

Cheltenham  (pure  saline).  In  a  wine  pint.  Solid  contents; — sulphate  of 
soda  15  grs. ;  sulphate  of  magnesia  11;  sulphate  of  lime  4-5;  chloride  of  sodium 
50.    Total  80-5  grs.  (Parkes  and  Brande.) 

Bath.  King's  well.  Sp.  gr.  1-0025;  temp.  115°.  In  an  Imperial  gallon.  Solid 
contents; — carbonate  of  lime  8*820  grs. ;  carbonate  of  magnesia  0-329;  car- 
bonate of  iron  1-064;  sulphate  of  lime  80-052;  sulphate  of  potassa  4-641; 
sulphate  of  soda  19229;  chloride  of  sodium  12-642;  chloride  of  magnesium 
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14-581;  silica  2  982;  with  traces  of  iodine  and  oxide  of  manganese.  Total 
144-34  grs.  (Merck  and  OaUotvay.    Chem.  Oaz.,  1 840,  p.  496. ) 

Balstun  Si)a.  Sanx  Hoiici  spring.  In  a  wine  gallon.  Solid  contents; — chlo- 
ride of  sodium  143  733  i^VA.;  bicarbonate  of  soda  12Gfi;  bicarbonate  of  mag- 
nesia 391;  carbonate  of  lime  43-407;  carbonate  of  iron  5-95;  iodide  of  sodium 
1-3;  silica  1.  Total  247  15  grs.  (Steel.) 

Saratoga.  Iodine  upr'ing.  In  a  wine  gallon.  Ga-^eouH  contents; — carbonic 
acid  336  cubic  inches;  atmospheric  air  4.  Total  340  cubic  inches.  Solid  con- 
tents;— chloride  of  sodium  187  grs.;  carbonate  of  magnesia  75;  carbonate  of 
lime  26;  carbonate  of  soda  2;  carbonate  of  iron  1;  iodin^  35.  Total  2945 
grs.  (Emmons.) 

Saratoga.  Pavilion  spring.  In  a  wine  gallon.  Gaseous  contents ; — carbonic 
acid  359  05  cubic  inches;  atmospheric  air  503.  Total  36408  cubic  inches. 
Solid  contents; — chloride  of  sodium  187*68  grs.;  carbonate  of  soda  492;  car- 
bonate of  lime  5284;  carbonate  of  magnesia  56-92;  carbonate  of  iron  3  51;  sul- 
phate of  soda  148;  iodide  of  sodium  2-59;  alumina  042;  silica  1-16;  posphate 
of  lime  019;  bromide  of  potassium  a  trace.  Total  31171  grs.  (Chilton.) 

Saratoga.  Union  spi'ing.  In  a  wine  gallon.  Gaseous  contents; — carbonic 
acid  314-i6  cubic  inches;  atmospheric  air  4-62.  Total  318-78  cubic  inches.  Solid 
contents; — chloride  of  sodium  243620  grs.;  carbonate  of  magnesia  84-265; 
carbonate  of  lime  41600;  carbonate  of  soda  12800;  carbonate  of  iron  5452; 
iodide  of  sodium  and  iodine  3600  :  silica  and  alumina  1-570;  bromide  of  potas- 
sium a  trace.  Total  392907  grs.  (J.  R.  Chilton.)  This  spring  is  now  called 
Excelsior  Rock  spring,  having  been  re-tubed  to  the  depth  of  56  feet,  of  which 
11  feet  are  in  the  solid  rock.  The  following  are  given  by  Messrs.  Booth  and  Gar- 
rett, of  Philadelphia,  as  the  solid  contents  in  grains  of  a  gallon  of  the  water;  of 
chloride»f  sodium  375-8996  grs.,  carbonate  of  lime  76-0160,  carbonate  of  magne- 
sia 30-4437,  carbonate  of  soda  103520,  silicate  of  potassa  69829,  silicate  of  soda 
3-7672,  carbonate  of  iron  28086,  sulphate  of  soda  1*5563,  total  507-8263  grains. 

Saratoga.  Congress  spring.  Gaseous  contents  in  100  cubic  inches ; — carbonic 
acid  114  cubic  inches.  Solid  contents  m  a  pound  Troy; — chloride  of  ammonium 
0-0326  grs.;  chloride  of  potassium  1-6256;  chloride  of  sodium  196653;  iodide 
of  sodium  00046;  bromide  of  sodium  01613;  carbonate  of  soda  0  8261;  car- 
bonate of  lime  5  8531;  carbonate  of  magnesia  41155;  carbonate  of  strontia 
0  0672;  carbonate  of  protoxide  of  iron  0  0173;  carbonateof  protoxide  of  man- 
ganese 0  0202;  sulphate  of  potassa  01379;  nitrate  of  magnesia  01004  ;  alumina 
0-0069;  silica  01112.    Total  32  7452  grs.  (Schioeitzer.) 

Sea  Water.  English  Channel.  In  a  thousand  grains.  Water  964-744  grs., 
chloride  of  sodium  27  059;  chloride  of  potassium  0-765;  chloride  of  magnesium 
3-667;  bromide  of  magnesium  0  029;  sulphate  of  magnesia  2296;  sulphate  of 
lime  1-407  ;  carbonate  of  lime  0033.  Total  1000  grs.  (Schweitzer.)  The  pro- 
l)ortion  of  chloride  of  sodium  is  from  36  to  37  pai'ts  in  1000  in  the  ocean,  at  a 
distance  from,  land.  Its  amount  is  small  in  the  interior  of  the  Baltic.  It  is  per- 
ceived that  bromine  is  present  in  very  minute  amount ;  100  pounds  of  sea  water 
yielding  only  3^  grs.  of  this  element.  According  to  Balard,  iodine  exists  in  the 
water  of  the  Mediterranean  ;  but  it  has  not  been  detected  in  the  water  of  the 
ocean,  the  bromine  being  supposed  to  mask  its  presence.  Besides  these  ingredi- 
ents, others  are  alleged  to  exist  in  minute  proportion  in  sea  water ;  as  fluorine  by 
Dr.  G.  Wilson;  lead,  copper,  and  silver,  by  MM.  Malaguti,  Durocher,  and  Sar- 
Ecau ;  and  iron  and  manganese  by  M.  Uziglio.  Anterior  to  Wilson's  researches, 
Mr.  Middleton  and  Prof.  Silliman,  jun.  had  inferred  the  existence  of  fluorine  in 
sea  water,  from  its  presence  in  marine  animals.  The  lead  and  copper  above  men- 
tioned, were  found  in  certain  fuel  only ;  the  silver,  in  the  sea  water  itself.  The 
presence  of  silver  in  sea  water  has  been  rendered  probable  by  Mr.  F.  Field,  by  a 
comparative  analysis  of  the  same  copper  sheathing,  when  new,  and  after  having 
been  on  a  vessel  for  many  years.  The  old  sheathing  was  always  found  to  contain 
more  silver  than  the  new  (Chem.  Gaz.,  March  2,  1857) ;  and  the  observations  of 
Mr.  Field  have  been  subsequently  confirmed  by  others.    Schweitzer's  analysis 
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gives  a  small  proportion  of  carbonate  of  lime ;  but  Bibra  could  not  detect  any. 
Dr.  John  Davy's  examinations  of  sea  water  show  that  carbonate  of  lime  does 
not  exist  at  a  great  distance  from  land,  except  in  very  minute  proportion;  but 
becomes  quite  evident  in  water,  taken  at  a  distance  of  from  fifty  to  a  hundred 
miles  from  coasts.  Boracic  acid  has  been  found  by  Mr,  Veatch  in  the  sea  water 
on  the  coast  of  California.  (See  Am.  Journ.  of  Fharm.,  July,  1860,  p.  330.)* 

Sea  water,  filtered,  and  charged  with  five  times  its  volume  of  cai'bonic  acid, 
forms,  according  to  Pasquier,  a  gentle  purgative,  which  keeps  very  well,  and  is 
not  disagreeable  to  take.    The  dose  is  from  half  a  pint  to  a  pint. 

By  freezing,  sea  water  is  almost  entirely  freed  from  saline  matter,  the  ice 
being  nearly  pure  water.  It  is  obvious  that  the  unfrozen  water  contains  much 
more  than  its  ordinary  proportion  of  salts;  and  this  is  one  of  the  methods  of 
concentrating  this  and  other  sahne  solutions. 

Medical  Propei'ties  of  Water.  Water  is  a  remedy  of  great  importance. 
When  taken  into  the  stomach,  it  acts  by  its  temperature,  by  its  bulk,  and  by 
being  absorbed.  When  of  the  temperature  of  about  60°,  it  gives  no  positive 
sensation  either  of  heat  or  cold;  between  60°  and  45°,  it  creates  a  cool  sensa- 
tion; and  below  45°,  a  decidedly  cold  one.  Between  60°  and  100°,  it  relaxes 
the  fibres  of  the  stomach,  and  is  apt  to  produce  nausea,  particularly  if  the  effect 
of  bulk  be  added  to  that  of  temperature.  By  its  bulk  and  solvent  powers,  it 
allays  irritation  by  diluting  the  acrid  contents  of  the  stomach  and  bowels,  and 
favouring  their  final  expulsion  ;  and  by  its  absorption,  it  promotes  the  secretion 
of  urine  and  cutaneous  transpiration.  Indeed,  its  influence  is  so  great  in  the 
latter  way,  that  it  may  be  safely  affirmed  that  sudorifics  and  diuretics  will  not 
produce  their  proper  eflfect,  unless  assisted  by  copious  dilution. 

Water,  externally  applied  as  a  bath,  is  also  an  important  remedy.  It  may  act 
by  its  own  specific  effect  as  a  liquid,  or  as  a  means  of  modifying  the  heat  of  the 
body.  It  acts  in  the  latter  way  differently,  according  to  the  temperature  at  which 
it  may  be  applied.  When  this  is  above  97°,  it  constitutes  the  vapour  or  hot  bath  ; 
when  between  97  °  and  85°,  the  warm  bath ;  between  85°  and  65°,  the  tepid  bath  ; 
and  between  65°  and  32°,  the  cold  bath. 

The  general  action  of  the  vapour  bath  is  to  accelerate  the  circulation,  and 
produce  profuse  sweating.  It  acts  locally  on  the  skin,  by  softening  and  relax- 
ing its  texture.  In  stiffness  of  the  joints,  and  in  various  diseases  of  the  skin, 
it  has  often  proved  beneficial. 

The  hot  bath,  like  the  vapour  bath,  is  decidedly  stimulant.  By  its  use  the  pulse 
becomes  full  and  frequent,  the  veins  turgid,  the  face  flushed,  the  skin  red,  and  the 
respiration  quickened.  If  the  temperature  be  high,  and  the  constitution  pecu- 
liar, its  use  is  not  without  danger ;  as  it  is  apt  to  produce  a  feeling  of  suffoca- 
tion, violent  throbbing  in  the  temples,  and  vertigo  with  tendency  to  apoplexy. 
When  it  acts  favourably,  it  produces  profuse  perspiration. 

*  The  folloTving  analysis  of  sea  water,  taken  at  2  leagues  from  Fecamp,  on  the  coast 
of  France,  merits  special  notice  from  the  care  with  which  it  was  made,  and  the  largo 
quantity  operated  on.     The  sp.  gr.  was  1-026,  at  57°  F. 
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Atmospheric  air 0-0120 

Free  carbonic  acid traces 

"     sulphhydric  acid traces 

Solid  Contents.  grs. 

Chloride  of  potassium 0-09763 

"  sodium 26-09300  26-78913 

"  lithium 0-00042    0-00043 

"  ammonium.. ..0-00178    000183 

"  magnesium.. ..3-19300 

Iodide  of  sodium 0-00920 

Bromide  of  sodium 0-10605 

"  magnesium...  0-03084 

Sulphate  of  lime 0-90170 

»  potassa 0-00919 


grs. 
0-10019 


3-27700 
0-00944 
0-10882 
0-03163 
0-92540 
000943 


Solid  Contents.  Inonekilog. 

grs. 

Sulphate  of  soda 2-57250 

"  magnesia.  .0-32736 

Phosphate  of  magnesia.  .0-00046 
"         ,  ammoniaco-~|  „•   „„ 
magnesian  j     * 

Carbonate  of  lime 0-13600 

"  magnesia. ...  traces 

"  iron 0-00021 

"  manganese.,  signs 

Silicic  acid 0-01420 

Orgiinic  r.iatter signs 

Pure  water 966-50646 


In  one  litre. 
grs. 

2-64012 
0-33597 
0-00047 

signs 

0-13959 
traces 

000021 
signs 

0-01457 
signs 
991-91577 


Total 1000-00000  1026-30000 


{Journ.  de  Pharm.  et  de  Chim.,  4e  ser.,  i.  381,  A.D.  1865.) — Note  to  the  thirteenth  edition. 
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The  warm  bath,  though  below  the  animal  heat,  nevertheless  produces  a  sen- 
sation of  warmth;  as  its  temperature  is  above  that  of  the  surface.  It  diminishes 
the  frequency  of  the  pulse,  renders  the  respiration  slower,  lessens  the  heat  of  the 
body,  and  relaxes  the  skin.  It  cannot,  therefore,  be  deemed  a  stimulant.  liy  re- 
lieving certain  diseased  actions  and  states,  accompanied  by  morbid  irritability, 
it  often  acts  as  a  soothing  remedy,  producing  a  disposition  to  sleep.  It  is  proper 
in  febrile  exanthematous  diseases,  in  which  the  pulse  is  frequent,  the  .skin  hot 
and  dry,  and  the  general  condition  characterized  by  restlessness.  It  is  contra- 
indicated  in  diseases  of  the  head  and  chest. 

The  U'pid  bath  is  not  calculated  to  have  much  modifying  influence  on  the 
heat  of  the  body.  Its  peculiar  eflfects  are  to  soften  and  cleanse  the  skin,  and  to 
promote  insensible  perspiration. 

The  cold  bath  acts  differently  according  to  its  temperature  and  manner  of  ap- 
plication, and  the  condition  of  the  system  to  which  it  is  applied.  When  of  low 
temperature  and  suddenly  applied,  it  acts  primarily  as  a  stimulant,  by  the  sudden 
and  rapid  manner  in  which  the  caloric  is  abstracted ;  next  as  a  tonic,  by  con- 
densing the  living  fibres ;  and  finally  as  a  sedative.  It  is  often  useful  in  diseases 
of  relaxation  and  debility,  when  practised  by  affusion  or  plunging.  But  it  is 
essential  to  its  eCBcacy  and  safety,  that  the  stock  of  vitality  should  be  sufficient 
to  create,  immediately  after  its  use,  those  feelings  of  warmth  and  invigoration, 
included  under  the  term  reaction.  Curric  used  it  with  advantage,  by  affusion, 
in  certain  febrile  diseases,  especially  typhus  and  scarlatina.  To  make  it  safe, 
the  heat  must  be  steadily  above  the  natural  standard,  and  the  patient  free  from 
all  sense  of  chilliness,  and  not  in  a  state  of  profuse  perspiration. 

Cold  water  is  frequently  applied  as  a  sedative  in  local  inflammations,  and  as 
a  means  of  restraining  hemorrhage.  Its  use,  however,  is  inadmissible  in  in- 
flammations of  the  chest. 

Fharm.  Uses.  Water  is  used  in  a  vast  number  of  preparations,  either  as  a 
menstruum,  or  as  a  means  for  promoting  chemical  action  by  its  solvent  power. 

Off".  Prep.  Aqua  Destillata.  B. 

ARALIA  NUDICAULIS.  U.  S.  Secondary. 
False  SarsapariUa. 

The  root  of  Aralia  nudicaulis.   U.  S. 

Aralia.  Sex.  Syst.  Pentandria  Pentagynia.  —  Nat.  Ord.  Araliaceae. 

Gen.  Ch.  Flowers  umbelled.  Calyx  five-toothed,  superior.  Petals  five.  Stig- 
ma sessile,  subglobose.    Berry  five-celled,  five-seeded.  Torrey. 

Aralia  nudicaulis.  Willd.  Sp.  Plant,  i.  1521;  RaSnesque,  Med.  Flor.  i.  53. 

False  sarsaparilla,  wild  sarsaparilla,  or  small  spikenard,  as  this  plant  is 
variously  called,  is  an  indigenous  perennial,  with  one  leaf  and  one  flower-stem, 
springing  together  from  the  root,  or  from  a  very  short  stalk,  and  seldom  rising 
two  feet  in  height.  The  leaf,  which  stands  upon  a  long  footstalk,  is  twice  ter- 
nate,  or  once  and  quinate,  with  oblong-oval,  acuminate  leaflets,  rounded  at  the 
base,  serrate  on  the  margin,  and  smooth  on  both  surfaces.  The  scape  or  flower- 
stem  is  naked,  shorter  than  the  leaf,  and  terminated  by  three  small  umbels,  each 
consisting  of  from  twelve  to  thirty  small  yellowish  or  greenish  flowers.  The  fruit 
consists  of  small  round  berries,  about  as  large  as  those  of  the  common  elder. 
The  plant  grows  throughout  the  United  States,  from  Canada  to  the  Carolinas, 
inhabiting  shady  and  rocky  woods,  and  delighting  in  a  rich  soil.  It  flowers  in 
May  and  June. 

The  root,  which  is  the  officinal  portion,  is  horizontal,  creeping,  sometimes 
several  feet  in  length,  about  as  thick  as  the  little  finger,  more  or  less  twisted, 
of  a  yellowish-brown  colour  externally,  of  a  fragrant  odour,  and  a  warm,  aro- 
matic, sweetish  taste.    It  has  not  been  analyzed. 

Medical  Properties  and  Uses.  False  sarsaparilla  is  a  gentle  stimulant  and 
diaphoretic,  and  is  thought  to  have  an  alterative  influence,  analogous  to  that  of 
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the  root  from  which  it  derived  its  name.  It  is  used  in  domestic  practice,  and, 
by  some  practitioners  in  the  country,  in  rheumatic,  syphilitic,  and  cutaneous 
affections,  in  the  same  manner  and  dose  as  genuine  sarsaparilla.  A  strong 
decoction  has  proved  useful  as  a  stimulant  to  old  ulcers. 

The  root  of  Aralia  racemosa,  or  American  spikenard,  though  not  officinal, 
is  used  for  the  same  purposes  as  A.  nudicaulis,  which  it  is  said  to  resemble  in 
medical  properties.  Dr.  Peck  strongly  recommends  the  root  of  Aralia  Idspida, 
called  in  Massachusetts  dwarf  elder,  as  a  diuretic  in  dropsy.  He  uses  it  in 
the  form  of  decoction,  and  finds  it  pleasanter  to  the  taste  and  more  acceptable 
to  the  stomach  than  most  other  medicines  of  the  same  class.  {Am.  Journ.  of 
Med.  Sci.,xix.U'l.)  W. 

ARALIA  SPINOSA.  U.S.  Secmdanj. 
Aralia  Barh. 

The  bark  of  Aralia  spinosa.  U.  S. 

Aralia.  See  ARALIA  NUDICAULIS. 

Aralia  spinosa.  Willd.  Sp.  plant.  \.  \b20.  This  is  an  indigenous  arborescent 
shrub,  variously  called  angelica-tree  toothache-tree,  and  prickly  ash.  The  last 
name,  however,  should  be  dropped  ;  as  it  belongs  properly  to  Xanthoxylum 
fraxineura,  and  if  retained  might  lead  to  confusion.  The  stem  is  erect,  simple, 
from  eight  to  twelve  feet  high,  armed  with  numerous  prickles,  and  furnished 
near  the  top  with  very  large  bipinnate  or  tripinnate  leaves,  which  are  also 
prickly,  and  are  composed  of  oval,  pointed,  slightly  serrate  leaflets.  It  termi- 
nates in  an  ample  panicle,  very  much  branched,  and  bearing  numerous  small 
hemispherical  umbels,  in  each  of  which  are  about  thirty  white  flowers. 

This  species  of  Aralia  is  found  most  abundantly  and  of  the  largest  growth 
in  the  Southern  States,  where  it  is  said  sometimes  to  attain  a  height  of  from 
thirty  to  sixty  feet.  It  grows  also  in  the  Western  States,  and  as  far  north  as 
New  York.  It  is  sometimes  cultivated  in  the  gardens  of  the  North  as  a  curious 
or  ornamental  plant.  It  flourishes  in  low,  fertile  woods,  and  flowers  in  August 
and  September.  The  bark,  root,  and  berries  are  medicinal;  but  the  first  only  is 
directed  by  the  Pharmacopoeia. 

The  bark,  as  in  the  shops,  is  usually  in  small  quills  or  half  quills,  from  two 
or  three  lines  to  half  an  inch  in  diameter,  thin,  fibrous,  grayish  externally,  and 
armed  with  prickles  or  the  remains  of  them,  yellowish  within,  of  an  odour  some- 
what aromatic,  and  a  bitterish  taste,  which  becomes  slightly  acrid  on  chewing, 
and  leaves  a  lasting  sense  of  pungency  upon  the  tongue.  It  yields  its  virtues 
to  boiling  water. 

Medical  Properties  and  Uses.  The  virtues  of  Aralia  spinosa  are  those  of  a 
stimulant  diaphoretic.  According  to  Elliot,  an  infusion  of  the  recent  bark  of  the 
root  is  emetic  and  cathartic.  The  remedy  is  used  in  chronic  rheumatism  and 
cutaneous  eruptions ;  and  in  some  parts  of  the  South  has  been  employed  in 
syphilis.  Pursh  states  that  a  vinous  or  spirituous  infusion  of  the  berries  is  re- 
markable for  relieving  rheumatic  pains;  and  a  similar  tincture  is  said  to  be  em- 
ployed in  Virginia  with  advantage  in  violent  colic.  The  pungency  of  this  tinc- 
ture has  also  been  found  useful  in  relieving  toothache.  The  bark  is  most  con- 
veniently administered  in  decoction.  W. 

ARGENTUM.   U.S. 

Silver. 

Of.  Syn.  ARGENTUM  PURIFICATUM.  Befned  Silver.  Pure  metallic 
silver.  Br. 

Argent,  Fr.;  Silber,  Germ.;  Argento,  Ital.;  Plata,  SJ^jaw. 

Silver  is  occasionally  found  in  the  metallic  state,  sometimes  crystallized,  at 
other  times  combined  with  gold,  antimony,  arsenic,  or  mercury;  but  usually  it 
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occurs  in  the  state  of  sulphoret,  cither  pure,  or  mixed  with  other  sulpharcts,  a.s 
those  of  copper,  leivd,  and  antimony.    It  is  sometimes  found  as  a  chloride. 

The  most  productive  mines  of  silver  are  found  on  this  continent,  being  those 
of  Mexico  and  Peru ;  tlie  richest  in  Europe  are  those  of  Norway,  Hungary,  and 
Transylvania.  Mines  have  been  opened  and  profitably  worked  in  California  and 
Nevada,  and  there  can  Ijo  little  doubt  that  vast  deposits  of  silver  ores  exist  in 
the  mountainous  regions  of  our  country,  extending  northward  from  Arizona 
and  New  Mexico.  The  principal  ore  is  the  sulphuret.  The  mineral  containing 
silver,  which  is  most  disseminated,  is  argentiferous  galena,  which  is  sulphuret 
of  lead,  containing  a  little  sulphuret  of  silver.  Argentiferous  galena  exists  in 
several  localities  in  the  United  States.  A  mine  of  silver  was  opened,  about  the 
year  1841,  in  Davidson  county,  N.  C.  The  ore  is  an  argentiferous  carbonate  of 
lead,  yielding  about  one-third  of  its  weight  of  load,  from  which  from  100  to  400 
ounces  of  silver  are  extracted  per  ton.  (Eckfeldt  and  Du  Bois.  Manual  of  Coins.) 
Native  silver  is  associated,  in  small  quantities,  with  the  native  copper  of  the 
Lake  Superior  region ;  and  a  little  of  it  has  come  into  the  market.  The  two 
metals,  though  more  or  less  mixed,  are  yet  quite  distinct,  seldom  being  alloyed 
to  any  considerable  extent. 

Extraction.  Silver  is  extracted  from  its  ores  by  two  principal  processes, 
amalgamation  and  cupellation.  At  Freyberg,  in  Saxony,  the  ore,  which  is  prin- 
cipally the  sulphuret,  is  mixed  with  a  tenth  of  chloride  of  sodium,  and  roasted 
in  a  reverberatory  furnace.  The  sulphur  becomes  acidified,  and  combines  with 
sodium  and  oxygen,  so  as  to  form  sulphate  of  soda,  while  the  chlorine  forms  a 
chloride  with  the  silver.  The  roasted  mass  is  then  reduced  to  very  fine  powder, 
mixed  with  half  its  weight  of  mercury,  one-third  of  its  weight  of  water,  and 
about  a  seventeenth  of  iron  in  flat  pieces,  and  subjected  for  sixteen  or  eighteen 
hours,  to  constant  agitation  in  barrels  turned  by  machinery.  The  chlorine  com- 
bines with  the  iron,  and  remains  in  solution  as  chloride  of  iron ;  while  the  silver 
forms  an  amalgam  with  the  mercury.  The  amalgam  is  then  subjected  to  pres- 
sure in  leathern  bags,  through  the  pores  of  which  the  excess  of  mercury  passes, 
a  solid  amalgam  being  left  behind.  This  is  then  subjected  to  heat  in  a  distilla- 
tory apparatus,  by  means  of  which  the  mercury  is  separated  from  the  silver, 
which  is  left  in  a  porous  mass.  In  Peru  and  Mexico  the  process  is  similar  to 
that  above  given,  common  salt  and  mercury  being  used ;  but  slaked  lime  and 
sulphuret  of  iron  are  also  employed,  with  an  effect  which  is  not  very  obvious. 

When  argentiferous  galenas  are  worked  for  the  silver  they  contain,  they  are 
first  reduced,  and  the  argentiferous  lead  obtained  is  fused  on  a  large,  oval,  shal- 
low vessel  called  a  test,  and  exposed  to  the  blast  of  a  bellows,  whereby  the  lead 
is  oxidized,  half  vitrified,  and  driven  off  the  test  in  scales,  in  the  form  of  litharge. 
The  operation  being  continued  on  successive  portions  of  argentiferous  lead,  the 
whole  of  the  lead  is  separated,  and  the  silver,  not  being  oxidizable,  accumulates 
on  the  test  as  a  brilliant  fused  mass,  until  its  amount  is  sufficient  to  be  removed. 
The  time  required  for  the  separation  is  much  abridged  by  the  process  of  Mr. 
Pattinson,  of  Newcastle,  England.  This  consists  in  allowing  the  melted  alloy 
to  cool  slowly,  and  separating  the  crystals  which  first  form,  consisting  mainly 
of  lead,  by  means  of  a  perforated  ladle.  The  residue  is  a  very  fusible  alloy  of 
lead  and  silver,  in  which  the  latter  metal  is  in  large  proportion,  and  from  which 
it  can  be  easily  separated  by  cupellation  or  other  means.  (Brande  and  Taylor.) 

Properties.  Silver  is  a  white  metal,  very  brilliant,  tenacious,  malleable,  and 
ductile.  In  malleability  and  ductility,  it  is  inferior  only  to  gold.  It  is  harder 
than  gold,  but  softer  than  copper.  Its  equivalent  number  is  108,  symbol  Ag, 
and  sp.  gr.  about  10-4.  It  forms  but  one  well  characterized  oxide,  which  is  a 
protoxide.  Exposed  to  a  full  red  heat,  it  enters  into  fusion,  and  exhibits  a 
brilliant  appearance.  It  is  not  oxidized  in  the  air,  but  contracts  a  superficial 
tarnish  of  sulphuret  of  silver  by  the  action  of  sulphuretted  hydrogen  in  the 
atmosphere  ;  from  which  it  may  be  freed  by  washing  it  with  a  strong  solution 
of  cyanide  of  potassium,  and,  as  soon  as  it  becomes  bright,  washing  it  with 
water  and  drying  it.  (Ghem.  News,  Jan.  5,  1866,  p.  12.)  It  is  entirely  soluble 
10 
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in  diluted  nitric  acid.  If  any  gold  be  present,  it  will  remain  undissolved  as  a 
dark-coloured  powder.  From  the  nitric  solution,  the  whole  of  the  silver  may 
be  thrown  down  by  chloride  of  sodium,  as  a  white  precipitate  of  chloride  of 
silver,  characterized  by  being  completely  soluble  in  ammonia.  If  the  remain- 
ing solution  contain  copper  or  lead,  it  will  be  precipitated  or  discoloured  by 
sulphuretted  hydrogen.  "If  ammonia  be  added  in  excess  to  a  solution  of  the 
metal  in  nitric  acid,  the  resulting  fluid  exhibits  neither  colour  nor  turbidity" 
{Br.)\  proving  the  absence  of  copper,  lead,  and  other  metals. 

Pharm.  Uses.  The  only  ofiicinal  preparations  containing  silver  are  the  oxide, 
nitrate,  and  cyanide.   The  chloride  will  be  noticed  in  the  third  part  of  this  work. 

Off.  Prep.  Argenti  Nitras.  B. 

ARMORACI^  RADIX.  5r. 
Horse-radish  Root. 

The  fresh  root  of  Cochlearia  Armoracia.  Br. 

Armoracia,  Br.  1864;  Raifort  sauvage,  Fr.;  Meerrettig,  Oerm.;  Eafano  rusticano, 
Jtal. ;  Rabano  rusticano,  Span. 

Cochlearia.  Sex.Syst.  Tetradynamia  Silliculosa.  —  Nat.Ord.  Brassicaceae 
or  Cruciferse. 

Gen.  Ch.  Silicula  emarginate,  turgid,  scabrous,  with  gibbous,  obtuse  valves. 
Willd. 

Cochlearia  Armoracia.  Willd.  Sp.  Plant,  iii.  451 ;  Woodv.  3Ied.  Bot.  p.  400, 
t.  14.5.  The  root  of  this  plant  is  perennial,  sending  up  numerous  very  large 
leaves,  from  the  midst  of  which  a  round,  smooth,  erect,  branchingstem  rises  two 
or  three  feet  in  height.  The  radical  leaves  are  lance-shaped,  waved,  scalloped 
on  the  edges,  sometimes  pinnatifid,  and  stand  upon  strong  footstalks.  Those  of 
the  stem  are  much  smaller,  without  footstalks,  sometimes  divided  at  the  edges, 
sometimes  almost  entire.  The  flowers  are  numerous,  white,  peduncled,  and  form 
thick  terminal  clusters.  The  calyx  has  four  ovate,  deciduous  leaves,  and  the  co- 
rolla an  equal  number  of  obovate  petals,  twice  as  long  as  the  calyx,  and  inserted 
by  narrow  claws.  The  pod  is  small,  elliptical,  crowned  with  the  persistent  stigma, 
and  divided  into  two  cells,  each  containing  from  four  to  six  seeds. 

The  horse-radish  is  a  native  of  western  Europe,  growing  wild  on  the  sides  of 
ditches,  and  in  other  moist  situations.  It  is  cultivated  for  culinary  purposes  in 
most  civilized  countries,  and  is  said  to  have  become  naturalized  in  some  parts 
of  the  United  States.    Its  flowers  appear  in  June. 

The  root,  which  is  officinal  in  its  fresh  state,  is  long,  conical  at  top,  then  nearly 
cylindrical  for  some  inches,  at  last  tapering,  whitish  externally,  very  white  within, 
fleshy,  of  a  strong  pungent  odour  when  scraped  or  bruised,  and  of  a  hot,  biting, 
somewhat  sweetish  and  sometimes  bitterish  taste.  Its  virtues  are  imparted  to 
water  and  alcohol.  They  depend  upon  a  volatile  oil,  which  is  dissipated  by  dry- 
ing ;  the  root  becoming  at  first  sweetish,  and  ultimately  insipid  and  quite  inert. 
Its  acrimony  is  also  destroyed  by  boiling.  The  oil  may  be  obtained  by  distilla- 
tion with  water.  It  is  colourless  or  pale-yellow,  heavier  than  water,  very  volatile, 
excessively  pungent,  acrid,  and  corrosive,  exciting  inflammation  and  even  vesi- 
cation when  applied  to  the  skin.  Hubatka  considers  it  as  identical  with  the  vola- 
tile oil  of  mustard.  (Journ.  de  Pharm.,  3e  ser.,  v.  42.)  According  to  Gutret, 
only  six  parts  of  it  are  obtained  from  10,000  of  the  root.  Besides  this  principle, 
the  fresh  root  contains,  according  to  the  same  chemist,  a  bitter  resin  in  minute 
quantity,  sugar,  extractive,  gum,  starch,  albumen,  acetic  acid,  acetate  and  sul- 
phate of  lime,  water,  and  lignin.  From  observations  made  by  F.  L.  Winckler,  it 
may  be  inferred  that  myronic  acid  exists  in  the  root  combined  with  potassa,  and 
that  it  is  from  the  reaction  between  this  acid,  myrosine,  also  existing  in  the  root, 
and  water,  that  the  volatile  oil  is  produced,  in  the  same  manner  as  oil  of  mustard 
from  mustard  seed.  (See  Sinapis.)  Horse-radish,  when  distilled  with  alcohol, 
yields  none  of  the  oil.  {Journ.  fixr  Prakt.  Pharm.,  xviii.  89.)  The  root  may  be 
kept  for  some  time  without  material  injury,  if  buried  in  sand  in  a  cool  place. 
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It  is  said  that  if,  to  the  powder  of  the  dried  root,  which  has  become  appa- 
rently inert,  the  emulsion  of  white  mustard  seed  containinf?  myrosino  be  added, 
it  reacquires  its  original  irritant  properties ;  so  that  it  is  the  myrosino  and  not 
the  myronate  of  potassa  which  is  injured  by  drying.  Hence,  the  powdered  root 
may  be  added  with  advantage  to  mustard  in  preparing  cataplasms,  pediluvia, 
Ac.  {Journ.  de  Pharm.  et  dc  Chim.,  xxvii.  268.) 

Medical  Properties  and  Uses.  Horse-radish  is  highly  stimulant,  exciting  the 
stomach  when  swallowed,  and  promotingthe  secretions,  especially  that  of  urine. 
Externally  it  is  rubefacient.  Its  chief  use  is  as  a  condiment  to  promote  appetite 
and  invigorate  digestion;  but  it  is  also  occasionally  employed  as  a  medicine, 
particularly  in  dropsy  attended  with  enfeebled  digestion  and  general  debility. 
It  has,  moreover,  been  recommended  in  palsy  and  chronic  rheumatism,  both  as 
an  internal  and  external  remedy ;  and  in  scorbutic  affections  is  highly  esteemed. 
CuUen  found  advantage  in  cases  of  hoarseness,  from  the  use  of  a  syrup  pre- 
pared from  an  infusion  of  horse-radish  and  sugar,  and  slowly  swallowed  in  the 
quantity  of  one  or  two  teaspooufuls,  repeated  occasionally.  The  root  may  be 
given  in  the  dose  of  half  a  drachm  or  more,  grated,  or  cut  into  small  pieces. 

Off.  Prep.  Spiritus  Armoraciae  Compositus,  Br.  W. 

ARNICA.  U.S. 
Arnica. 

The  flowers  of  Arnica  montana.  U.  S. 

Off.  Syn.  ARNICA  RADIX.  Arnica  Hoot.  The  dried  rhizome  and  root- 
lets of  Arnica  montana,  Br. 

Leopard's-bane,  (7.5.1850;  Arnique,  fV.;  Berg  "Wolverly ,  Gemeines  achtes  Fallkraut, 
Oerm.;  Arnica  montana,  ItaL,  Span. 

Arnica.  Sex.  Syst  Syngenesia  Superflua.  —  Nat.  Ord.  Compositae  Senecio- 
nideae.  Be  Gand.  Asteraceae.  Lindley. 

Oen.  Gh.  Galyx  with  equal  leaflets,  in  a  double  row.  Seed-down  hairy,  sessile. 
Seeds  of  the  disk  and  ray  furnished  with  seed-down.  Receptacle  hairy.  Hayne. 

Arnica  montana.  Willd.  Sp.  Plant,  iii.  2106  ;  Woodv.  Med.  Bot.  p.  41, 1. 17. 
This  is  a  perennial,  herbaceous  plant,  having  a  woody,  brownish,  horizontal  root, 
from  one  to  three  inches  long,  and  two  or  three  lines  thick,  ending  abruptly,  and 
sending  forth  numerous  slender  fibres  of  the  same  colour.  The  stem  is  about  a 
foot  high,  cylindrical,  striated,  hairy,  and  terminating  in  one,  two,  or  three  pe- 
duncles, each  bearing  a  flower.  The  radical  leaves  are  ovate,  entire,  ciliated, 
and  obtuse;  those  of  the  stem,  which  usually  consist  of  two  opposite  pairs,  are 
lance-shaped.  Both  are  of  a  bright-green  colour,  and  somewhat  pubescent  on 
their  upper  surface.  The  flowers  are  very  large,  and  of  a  fine  orange-yellow 
colour.  The  calyx  is  greenish,  imbricated,  with  lanceolate  scales.  The  ray  con- 
sists of  about  fourteen  ligulate  florets,  twice  as  long  as  the  calyx,  striated,  three- 
toothed,  and  hairy  at  the  base ;  the  disk,of  tubular  florets,  with  a  five-lobed  margin. 

This  plant  is  a  native  of  the  mountainous  districts  of  Europe  and  Siberia,  and 
is  found,  according  to  Nuttall,  in  the  northern  regions  of  this  continent,  west  of 
the  Mississippi.  It  has  been  introduced  into  England,  and  might  no  doubt  be 
cultivated  in  this  country.  Its  transference  from  the  secondary  to  the  primary 
catalogue,  in  the  present  edition  of  the  U.  S.  Pharmacopoeia,  indicates  that  it  is 
more  used  with  us  than  formerly.  The  flowers,  leaves,  and  root  dre  employed ; 
but  the  flowers  are  usually  preferred. 

Properties.  The  whole  plant,  when  fresh,  has  a  strong,  disagreeable  odour, 
which  i.s'apt  to  excite  sneezing,  and  is  diminished  by  drying.  The  taste  is  acrid, 
bitterish,  and  durable.  The  dried  root  is  cylindrical,  contorted,  and  marked 
by  scars  from  the  insertion  of  the  leaves.  Water  extracts  its  virtues.  Chevallier 
and  Lassaigne  discovered,  in  the  flowers,  gallic  acid,  gum,  albumen,  yellow  co- 
louring matter,  an  odorous  resin,  and  a  bitter  principle  which  they  considered 
identical  with  cytisin,  discovered  by  them  in  the  seeds  of  the  laburnum-tree 
{Gytisus  Laburnum),  which  are  po.ssessed  of  poisonous  properties.  (See  Lond. 
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Med.  Times  and  Gaz.,  Nov.  1856,  p.  446.)  Cytisin  is  yellow,  of  a  bitter  and 
nauseous  taste,  deliquescent,  readily  soluble  in  water  and  diluted  alcohol,  but 
with  difficulty  in  strong  alcohol,  and  insoluble  in  ether.  In  the  dose  of  five 
grains  it  is  powerfully  emetic  and  cathartic  ;  and  it  has  been  supposed  to  be 
the  active  principle  of  the  plant.  The  flowers  also  contain  a  small  proportion 
of  a  blue  volatile  oil.  Pfaff  obtained  from  the  root  a  volatile  oil,  an  acrid  resin, 
extractive,  gum,  and  lignin.  Mr.  Wm.  Bastick,  of  London,  has  separated  an 
organic  alkali  from  the  flowers,  and  names  it  arnicina.  It  is  solid,  slightly  bit- 
ter, but  not  acrid,  of  the  odour  of  castor,  slightly  soluble  in  water,  and  much 
more  soluble  in  alcohol  and  ether.  (Pharm.  Journ.  and  Trans.,  x.  389.)*  The 
alkaloid,  however,  appears  to  have  been  previously  obtained  by  M.  Lebourdais 
by  the  charcoal  process.   (See  Am.  Journ.  of  Pharm.,  xxiii.  p.  243.) 

Medical  Properties  and  Uses.  Leopard's-bane  is  a  stimulant,  directed  with 
peculiar  energy  to  the  brain  and  whole  nervous  system,  as  manifested  by  the  re- 
sulting headache,  spasmodic  contractions  of  the  limbs,  and  difficulty  of  respira- 
tion. It  acts  also  as  an  irritant  to  the  stomach  and  bowels,  often  producing  an 
emetic  and  cathartic  eflfect,  and  is  said  by  Bergius  to  be  diuretic,  diaphoretic, 
and  emmenagogue.  It  is  capable  of  acting  as  a  poison  in  overdoses,  causing 
burning  in  the  stomach,  violent  abdominal  pains,  intense  headache,  and  great 
nervous  disturbance.  A  case  of  tetanic  spasm  of  one  side,  and  ultimate  death 
under  its  use,  is  on  record ;  but  there  is  reason  to  doubt  whether  arnica  was  the 
real  cause  of  the  fatal  issue.  (Ann.  de  Therap.,  1854,  p.  46.)  It  is  much  used 
by  the  Germans,  who  prescribe  the  flowers  and  root  with  advantage  in  amau- 
rosis, paralysis,  and  other  nervous  affections.  It  is  said  to  prove  useful  in 
that  disordered  condition  which  succeeds  concussion  of  the  brain  from  falls, 
blows,  <fec.;  and  from  this  circumstance  has  received  the  title  of  panacea  lapso- 
rum.  It  has  also  been  recommended  in  chronic  catarrh  of  the  old,  intermittent 
fever  and  its  sequelae,  dysentery,  diarrhoea,  nephritis,  gout,  rheumatism,  passive 
hemorrhages,  dropsy,  chlorosis,  amenorrhoea,  and  various  other  complaints,  in 
most  of  which  it  seems  to  have  been  empirically  prescribed.  It  is  peculiarly 
useful  in  diseases  attended  with  a  debilitated  or  typhoid  state  of  the  system. 
Dr.  T.  C.  Miller  has  found  it  a  very  valuable  remedy  in  enteric  or  typhoid  fever. 
(Penins.  Med.  Journ.,  Sept.  1859,  p.  382.)  The  powdered  flowers  and  leaves 
are  employed  as  a  sternutatory;  and  the  inhabitants  of  Savoy  and  the  Vosges 
are  said  to  substitute  them  for  tobacco.  They  may  be  given  in  substance  or  in- 
fusion. The  dose  of  the  powder  is  from  five  to  twenty  grains  frequently  repeated. 
The  infusion  may  be  prepared  by  digesting  an  ounce  in  a  pint  of  water,  of  which 
from  half  a  fluidounce  to  a  fluidounce  may  be  given  every  two  or  three  hours.  It 
should  always  be  strained  through  linen,  in  order  to  separate  the  fine  fibres, 
which  might  irritate  the  throat.  The  poisonous  properties  of  the  plant  are  said 
to  be  best  counteracted  by  the  free  use  of  vinegar  or  other  dilute  vegetable  acid ; 
but  this  is  very  doubtful;  and,  at  all  events,  the  stomach  should  be  first  thor- 
oughly emptied.  A  tincture  prepared  from  the  flowers  has  come  into  use  in 
this  country  as  a  domestic  remedy  in  sprains,  bruises,  &c.,  and  is  now  among 
the  U.  S.  officinals.    It  is  employed  externally. 

Off .  Prep,  of  the  Flowers.  Extractum  Arnicse  Alcoholicum,  U.S.;  Tinctura 
Arnicae,  U.  S. 

Off.  Prep,  of  the  Boot.  Tinctura  Arnicse,  Br.  W. 

*  Mr.  Bastick  obtained  the  alkaloid  by  tlie  following  process.  The  flowers  were  mace- 
rated with  alcohol  acidulated  with  sulphuric  acid ;  the  tincture  was  filtered,  and  treated 
with  lime  until  it  evinced  an  alkaline  reaction;  the  liquid  was  then  filtered,  and  the  fil- 
trate treated  with  sulphuric  acid  in  slight  excess ;  the  acid  solution  was  filtered  and  con- 
centrated by  evaporation ;  to  the  residue  a  little  water  was  added,'the  liquid  was  evapo- 
rated until  all  the  alcohol  was  driven  oir,and  was  then  again  filtered;  the  filtered  liquor 
was  saturated  with  carbonate  of  potassa,  and,  after  filtration,  was  mixed  with  a  consider- 
able excess  of  that  salt;  finally,  the  liquid  was  agitated  with  successive  portions  of  ether 
until  this  fluid  ceased  to  dissolve  anything,  and  the  ethereal  solution  obtained  was  left 
to  spontaneous  evaporation.    Arnicina  remained.  (^Note  to  the  ninth  edition.) 


PART  I.  Arsenicum.  149 

ARSENICUM.  U.S. 
Arsenic. 

Arsenic,  Fr.;  Arsenik,  Oerm.;  Arsenico,  Ital.,  Span. 

This  metal  was  introduced  into  the  U.  S.  and  Dublin  Pharmacopoeias  of  1 850, 
for  the  purpose  of  being  used  to  form  the  iodide  of  arsenic,  and  the  solution  of 
iodide  of  arsenic  and  mercury,  two  new  officinals  of  those  works.  It  has  been  re- 
tained in  the  Materia  Medica  of  the  U.  S.  Pharmacopoeia,  but  was  rejected  by 
the  compilers  of  the  British.  The  Dublin  College  gave  the  following  formula. 

"  Take  of  White  Oxide  of  Arsenic  of  Commerce  two  drachms  [Z>Ji6.  weifffif}. 
Place  the  0-\ide  at  the  scaled  end  of  a  hard  German  glass  tube,  of  about  half  an 
inch  in  diameter  and  eighteen  inches  long,  and,  having  covered  it  with  about 
eight  inches  of  dry  and  coarsely  pulverized  charcoal,  and  raised  the  portion  of 
the  tube  containing  the  charcoal  to  a  red  heat,  let  a  few  ignited  coals  be  placed 
beneath  the  Oxide,  so  as  to  effect  its  slow  sublimation.  When  this  has  been 
accomplished,  the  metallic  arsenic  will  be  found  attached  to  the  interior  of  the 
tube  at  its  distant  or  cool  extremity. 

"  In  conducting  this  process,  the  furnace  used  in  the  performance  of  an  organic 
analysis  should  be  employed,  and  the  fuel  should  be  ignited  charcoal.  It  will 
be  proper  also  to  connect  the  open  extremity  of  the  tube  with  a  flue,  for  the 
purpose  of  preventing  the  possible  escape  into  the  apartment  of  arsenical  va- 
pours ;  and,  with  the  view  of  keeping  it  from  being  plugged  by  the  metal,  to 
introduce  occasionally  into  it,  as  the  sublimation  proceeds,  an  iron  wire  through 
a  cork,  fixed  (but  not  air-tight)  in  its  open  extremity." 

In  the  above  process,  the  white  oxide  (arsenious  acid)  is  reduced  by  the  agency 
of  ignited  charcoal,  which  attracts  the  oxygen  of  the  acid,  and  revives  the  metal. 
On  the  large  scale,  metallic  arsenic  is  generally  obtained  by  heating  arsenical 
pyrites  (FeAs,PeSj)  in  earthen  tubes;  when  the  metal  sublimes,  and  two  eqs. 
of  protosulphuret  of  iron  are  left. 

Pi'operiies.  Arsenic  is  a  brittle,  crystalline  metal,  of  a  steel-gray  colour,  and 
possessing  much  brilliancy  when  recently  broken  or  sublimed.  Exposed  to  the 
air,  its  surface  becomes  dull  and  blackish.  Its  texture  is  granular,  and  sometimes 
a  little  scaly.  Rubbed  on  the  hands,  it  communicates  a  peculiar  odour ;  but  it 
is  devoid  of  taste.  Its  sp.  gr.  is  about  5-8.  When  heated  to  about  356°,  it  sub- 
limes without  fusing,  giving  rise  to  white  vapours  having  a  garlicky  odour.  Its 
equivalent  number  is  75.  It  forms  two  combinations  with  oxygen,  both  having 
acid  properties,  called  arsenious  and  arsenic  acids,  and  three  with  sulphur, 
namely,  bisulphuret  of  arsenic  or  realgar ;  tersulphuret  or  orpiment,  corre- 
sponding in  composition  with  arsenious  acid ;  and  quintosulphuret,  correspond- 
ing with  arsenic  acid.  (See  Acidum  Arseniosum;  also  realgar  and  orpiment 
in  the  third  part  of  this  work.)  Arsenic  acid  is  obtained  by  distilling  a  mix- 
ture of  twelve  parts  of  nitric  and  one  of  muriatic  acid  off  from  four  parts  of 
arsenious  acid,  until  the  whole  acquires  the  consistence  of  a  thin  syrup.  The 
liquid  is  then  poured  into  a  porcelain  dish,  and  evaporated  at  a  moderate  heat. 
Suddenly  the  arsenic  acid,  in  the  anhydrous  state,  concretes  into  an  opaque 
white  mass,  which  should  be  transferred,  while  warm,  to  a  well-stopped  bottle. 
Arsenic  acid  is  white,  solid,  deliquescent,  and  soluble  in  six  parts  of  cold  and 
two  of  boiling  water.  It  forms  several  hydrates,  corresponding  to  those  of 
phosphoric  acid,  to  which  it  bears  a  close  analogy.  With  nitrate  of  silver  it  gives 
a  brick-red  precipitate  of  arseniate  of  silver.  As  a  poison  it  is  even  more  virulent 
than  arsenious  acid.  It  consists  of  one  eq.  of  arsenic  and  five  of  oxygen  (AsOj). 

Arsenic  is  much  diffused.  Besides  being  present  in  a  great  many  minerals,  it 
has  been  detected,  in  minute  proportion,  in  the  earth  of  graveyards  by  Orfila;  in 
certain  soils  and  mineral  waters  by  M.  Walchner;  in  the  ashes  of  various  plants 
by  M. Stein;  and  in  various  kinds  of  mineral  coal,  as  also  in  the  incrustation 
formed  in  the  boiler  of  a  sea-going  steamer,  by  M.  Daubrce. 

Arsenic  is  officinal : — 
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I.  In  the  metallic  state. 

Arsenicum,  U.  S.  —  Arsenic. 
II.  Combined  with  oxygen. 

Acidum  Arseniosum,  U.S.,  Br.  —  Arsenious  Acid. 

III.  Combined  with  iodine. 

Arsenic!  lodidum,  U.S.  —  Iodide  of  Arsenic. 

IV.  Combined  with  iodine  and  mercury. 

Liquor  Arsenici  et  Hydrargyri  lodidi,  U.S.  —  Solution  of  Iodide  of 

Arsenic  and  Mercury.    Donovan's  Solution. 
V.  In  saline  combination. 

Ferri  Arsenias,  5r. — Arseniate  of  Iron. 

Liquor   Arsenici  Hydrochloricus,  Br. — Hydrochloric  Solution  of 

Arsenic. 
Liquor  Potassae  Arsenitis,  U.S.;  Liquor  Arsenicalis,  Br.  —  Solution 

of  Arsenite  of  Potassa.  Arsenical  Solution.  Fowler^s  Solution. 
Sodae  Arsenias,  Br.  —  Arseniate  of  Soda. 

Liquor  Sodae  Arseniatis,  Br.  —  Solution  of  Arseniate  of  soda.     B. 

ARUM.  U.S.  Secondary. 
Indian  Turnip. 

The  cormus  of  Arum  triphyllum.  U.S. 

Arum.  Sex.Syst.  Monoecia  Polyandria. — Nat.Ord.  Araceae. 

Gen.  Ch.  Spathe  one-leafed,  cowled.  Spadix  naked  above,  female  below, 
stamineous  in  the  middle.  Willd. 

The  root  or  cormus  of  Arum  maculatum  is  occasionally  used  as  a  medicine 
in  Europe,  and  formerly  held  a  place  in  the  Dublin  PharmacopcBia.  Its  prop- 
erties so  closely  resemble  those  of  our  A.  triphyllum,  that  the  substitution  of 
the  latter  in  our  Pharmacopoeia  was  obviously  proper,  independently  of  the 
consideration  that  the  root  is  efficient  only  in  the  recent  state.  Its  constituents, 
according  to  Enz,  are  a  neuter  acrid  volatile  principle  soluble  in  ether,  starch, 
gum,  mucilage,  sugar,  lignin,  albumen,  saponin,  fixed  oil,  resin,  and  phosphate 
of  lime;  the  fresh  cormus  containing  58"4  per  cent,  of  water,  52  of  lignin, 
and  2T"2  of  starch.  (See  Am.  Journ.  of  Pharm.,  xxxi.  352.)  In  overdoses  it  is 
capable  of  producing  fatal  effects,  through  the  violent  inflammation  caused  by 
it  in  the  mouth,  fauces,  oesophagus,  and  stomach.  A  fatal  case,  occurring  in  a 
child  three  years  old,  is  recorded  in  the  Annuaire  de  Therapeutique  (A.D.  1862, 
p.  16),  in  which,  besides  the  effects  mentioned,  profound  torpor  occurred  at  the 
end  of  three  hours,  followed  by  intense  febrile  reaction,  and  subsequent  pros- 
tration. It  is  no  doubt  the  acrid  volatile  principle  to  which  these  effects  are  to 
be  ascribed.  The  root  of  A.  esculentum,  which  abounds  in  starch,  is  much  used 
by  the  natives  of  the  Sandwich  and  other  islands  of  the  Pacific,  as  an  article 
of  food,  having  been  previously  deprived  of  its  acrimony  by  heat. 

Arum  triphyllum.  Willd.  Sp.  Plant,  iv.  480 ;  Bigelow,  Am.  Med.  Bot.  i.  52.  , 
The  dragon-root,  Indian  turnip,  or  wake-rohin,  as  this  plant  is  variously  called, 
has  a  perennial  root  or  cormus,  which,  early  in  spring,  sends  up  a  large,  ovate, 
acuminate,  variously  coloured  spathe,  convoluted  at  bottom,  flattened  and  bent 
over  at  top  like  a  hood,  and  supported  by  an  erect,  round,  green  or  purplish 
scape.  Within  the  spathe  is  a  club-shaped  spadix,  green,  purple,  black,  or  va- 
riegated, rounded  at  the  end,  and  contracted  near  the  base,  where  it  is  sur- 
rounded by  the  stamens  or  germs  in  the  dioecious  plants,  and  by  both  in  the 
monoecious,  the  female  organs  being  below  the  male.  The  spathe  and  upper 
portions  of  the  spadix  gradually  decay,  while  the  germs  are  converted  into  a 
compact  bunch  of  shining  scarlet  berries.  The  leaves,  usually  one  or  two  in 
number,  and  upon  long  sheathing  footstalks,  are  composed  of  three  ovate  acu- 
minate leaflets,  paler  on  their  under  than  their  upper  surface,  and  becoming 
glaucous  as  the  plant  advances.  There  are  three  varieties  of  this  species,  dis- 
tinguished by  the  colour  of  the  spathe,  which  in  one  is  green,  in  another  dark- 
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purple,  aud  in  a  third  white.  The  plant  i»  a  native  of  North  and  South  America, 
and  is  conunon  in  all  part^  of  the  United  States,  growing  in  dump  woods,  in 
swamps,  along  ditches,  and  in  other  moist  shady  places.  All  parts  of  it  are 
highly  acrid,  but  the  root  only  is  officinal. 

This  is  roundish,  flattened,  an  inch  or  two  in  diameter,  covered  with  a  brown, 
loose,  wrinkled  epidermis,  and  internally  white,  fleshy,  and  solid.  In  the  recent 
state,  it  has  a  peculiar  odour,  and  is  violently  acrid,  producing,  when  chewed, 
an  insupportable  burning  and  biting  sensation  in  the  mouth  and  throat,  which 
continues  for  a  long  time,  and  leaves  an  unpleasant  soreness  behind.  Accord- 
ing to  Dr.  Bigelow,  its  action  docs  not  readily  extend  through  the  cuticle,  as 
the  bruised  root  may  lie  upon  the  skin  till  it  becomes  dry,  without  producing 
pain  or  redness.  The  acrid  principle  is  extremely  volatile,  and  is  entirely  driven 
oft'  by  heat.  It  is  not  imparted  to  water,  alcohol,  or  olive  oil,  but  is  probably 
soluble  in  ether,  as  may  be  inferred  from  the  experiments  of  Km,  btsfore  re- 
ferred to,  on  A.  maculatum.  The  root  loses  nearly  all  its  acrimony  by  drying, 
and  in  a  short  time  becomes  quite  inert.  It  was  found  by  Mr.  D.  S.  Jones,  be- 
sides the  acrid  principle,  and  from  10  to  IT  per  cent,  of  starch,  to  contain  albu- 
men, gum,  sugar,  extractive,  lignin,  and  salts  of  potassa  and  lime.  (Am.  Joum. 
of  Pharm.,  xv.  83.)  The  starch  may  be  obtained  from  it  as  white  and  delicate 
*as  from  the  potato.  In  Europe,  the  dried  root  of  A.  maculatum  is  said  some- 
times to  be  employed  by  the  country  people,  in  periods  of  great  scarcity,  as  a 
substitute  for  bread;  and  an  amylaceous  substance  is  prepared  from  it,  in 
small  quantities,  in  the  Isle  of  Portland,  on  the  south  coast  of  England,  and 
called  Portland  arrow-root,  or  Portland  sago.  The  Indian  turnip  may  be  pre- 
served fresh  for  a  year,  if  buried  in  sand. 

Medical  Properties  and  Uses.  Arum  in  its  recent  state  is  a  powerful  local 
irritant,  possessing  the  property  of  stimulating  the  secretions,  particularly  those 
of  the  skin  and  lungs.  It  has  been  advantageously  given  in  asthma,  pertussis, 
chronic  catarrh,  chronic  rheumatism,  and  various  affections  connected  with  a 
cachectic  state  of  the  system.  As  immediately  taken  from  the  ground,  it  is  too 
acrid  for  use.  The  recently  dried  root,  which  retains  a  portion  of  the  acrimony, 
but  not  sufficient  to  prevent  its  convenient  administration,  is  usually  preferred. 
It  may  be  given  in  the  dose  of  ten  grains,  mixed  with  gum  arabic,  sugar,  and 
water,  in  the  form  of  emulsion,  repeated  two  or  three  times  a  day,  and  gradu- 
ally increased  to  half  a  drachm  or  more.  The  powder,  made  into  a  paste  with 
honey  or  syrup,  and  placed  in  small  quantities  upon  the  tongue,  so  as  to  be 
gradually  diffused  over  the  mouth  and  throat,  is  said  to  have  proved  useful  in 
the  aphthous  sore-mouth  of  children.  W. 

ASARUM.  U.S.  Secondary. 
Wild  Ginger.     Canada  Snakeroot. 

The  root  of  Asarum  Canadense.  U.  S. 

AsARUM.  Sex.  Syst.  Dodecandria  Monogynia. — Nat.  Ord.  Aristolochiaceae. 

Oen.  Ch.  Calyx  three  or  four  cleft,  sitting  on  the  germen.  Corolla  none. 
Capsule  coriaceous,  crow^ned.  Willd. 

Asarum  Canadense.  Willd.  Sp.  Plant,  ii.  838;  Bigelow,  Am.  3Ied.  Bot.  i.  149; 
Barton,  Med.  Bot.  ii.  85.  This  species  of  Asarum  very  closely  resembles  A.  Euro- 
pseum,  or  asarabacca,  in  appearance  and  botanical  character.  It  has  a  long, 
creeping,  jointed,  fleshy,  yellowish  root  or  rhizoma,  furnished  with  radicles  of 
a  similar  colour.  The  stem  is  very  short,  dividing,  before  it  emerges  from  the 
ground,  into  two  long  round  hairy  leafstalks,  each  of  which  bears  a  broad  kid- 
ney-shaped leaf,  pubescent  on  both  surfaces,  of  a  rich  shining  light-green  above, 
veined  and  pale  or  bluish  beneath.  A  single  flower  stands  in  the  fork  of  the 
stem,  upon  a  hairy  pendulous  peduncle.  The  flower  is  often  concealed  by  the 
loose  soil  or  decayed  vegetable  matter  ;  so  that  the  leaves  with  their  petioles 
are  the  only  parts  that  appear.  There  is  no  corolla.  The  calyx  is  very  woolly, 
divided  into  three  broad,  concave,  acuminate  segments,  with  the  ends  reflexed, 
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of  a  deep  brownish-purple  colour  on  the  inside,  and  of  a  dull-purple  inclining 
to  greenish  externally.  The  filaments,  which  are  twelve  in  number,  and  of  un- 
equal length,  stand  iipon  the  germ,  and  rise  with  a  slender  point  above  the 
anthers  attached  to  them.  Near  the  divisions  of  the  calyx  are  three  filamentous 
bodies,  which  may  be  considered  as  nectaries.  The  pistil  consists  of  a  somewhat 
hexagonal  germ,  and  a  conical  grooved  style,  surmounted  by  six  revolute  stigmas. 
The  capsule  is  six-celled,  coriaceous,  and  crowned  with  the  adhering  calyx. 

Canada  snakeroot,  or  wild  ginger,  is  an  indigenous  plant,  inhabiting  woods 
and  shady  places  from  Canada  to  the  Carolinas.  Its  flowering  period  is  from 
April  to  July.  All  parts  of  the  plant  have  a  grateful  aromatic  odour,  which  is 
most  powerful  in  the  root.    This  is  the  officinal  portion. 

As  we  have  seen  it  in  the  shops,  it  is  in  long  more  or  less  contorted  pieces, 
from  the  thickness  of  a  straw  to  that  of  a  goose-quill,  brownish  and  wrinkled 
externally,  whitish  within,  hard  and  brittle,  and  frequently  furnished  with  short 
fibres.  Its  taste  is  agreeably  aromatic  and  slightly  bitter,  said  to  be  intermediate 
between  that  of  ginger  and  serpentaria,  but  in  our  opinion  bearing  a  closer 
resemblance  to  that  of  cardamom.  The  taste  of  the  petioles,  which  usually  ac- 
company the  root,  is  more  bitter  and  less  aromatic. 

Among  its  constituents,  according  to  Dr.  Bigelow,  are  a  light-coloured,  pun- 
gent, and  fragrant  volatile  oil,  a  reddish  bitter  resinous  matter,  starch,  and 
gum;  in  addition  to  which  Mr.  Rushton  found  fatty  matter,  chlorophyll,  and 
salts  of  potassa,  lime,  and  iron.  Mr.  Procter  found  the  resin  to  be  acrid  as  well 
as  bitter,  and  without  aromatic  properties.  The  root  imparts  its  virtues  to 
alcohol,  and  less  perfectly  to  water. 

Medical  Properties  and  Uses.  Canada  snakeroot  is  an  aromatic  stimulant 
tonic,  with  diaphoretic  properties,  applicable  to  similar  cases  with  serpentaria, 
which  it  resembles  in  its  effects.  It  is  said  to  be  sometimes  used  by  the  country 
people  as  a  substitute  for  ginger.  Dr.  J.  R.  Black,  of  Indiana,  has  found  it  to  be 
diuretic,  and  has  used  it  with  extraordinary  success  in  two  cases  of  dropsy  with 
albuminous  urine.  He  gave  it  in  decoction,  made  with  four  ounces  of  the  root 
and  two  pints  of  water,  in  the  dose  of  a  fluidounce  every  four  hours,  till  its 
effect  was  produced.  (N.  Y.  Jour  n.  of  Med.,  xxxii.  289.)  From  the  close  botan- 
ical analogy  of  the  plant  with  the  European  Asarum,  it  might  be  supposed, 
like  that,  to  possess  emetic  and  cathartic  properties ;  but  such  does  not  appear 
to  be  the  case,  at  least  with  the  dried  root.  It  would  form  an  elegant  adjuvant 
to  tonic  infusions  and  decoctions.  It  may  be  given  in  powder  or  tincture.  The 
dose  in  substance  is  twenty  or  thirty  grains.       •  W. 

ASCLEPIAS.  V.  S.  Secondary. 
Butterfly-weed. 

The  root  of  Asclepias  tuberosa.  TJ.  S. 

Syn.  Asclepias  Tuberosa.   U.  S.  1850. 

Asclepias.  Hex.  Syst.  Pentandria  Digynia.  —  Nat.Ord.  Asclepiadacese. 

Gen.  Ch.  Calyx  small,  five-parted.  Corolla  rotate,  five-parted,  mostly  reflexed. 
Staminal  crown  {or  nectary)  simple,  five  leaved;  leaflets  opposite  the  anthers, 
with  a  subulate  averted  process  at  the  base.  Stigmas  with  the  five  angles  (cor- 
puscles) opening  by  longitudinal  chinks.  Pollinia  five  distinct  pairs.    Torrey. 

Several  species  of  Asclepias,  besides  A.  tuberosa,  have  been  employed  me- 
dicinally; and  two  of  these,  A.  Syriaca  and  A.  incarnata,  were  recognised  in 
the  Secondary  Catalogue  of  the  U.  S.  Pharmacopoeia,  from  which,  however,  they 
were  discharged,  perhaps  not  altogether  judiciously,  at  the  late  revision  of  that 
work.   They  will  be  noticed  particularly  in  the  third  part  of  the  Dispensatory. 

Asclepias  tuberosa.  Willd.  Sp.  Plant,  i.  1273 ;  Bigelow,  Am.  Med.  Bot.  ii.  59 ; 
Barton,  Med.  Bot.  i.  239.  The  root  of  the  butterfly-weed  or  pleurisy-root  is 
perennial,  and  gives  origin  to  numerous  stems,  which  are  erect,  ascending,  or  pro- 
cumbent, round,  hairy,  of  a  green  or  reddish  colour,  branching  at  the  top,  and 
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about  three  feet  in  height.  The  leaves  are  Hcattered,  oblong-lnnceolate,  very 
hairy,  of  a  rich,  deep-green  colour  on  their  upper  Burface,  paler  beneath,  and 
supported  usually  on  short  footstalks.  They  differ,  however,  somewhat  in 
dhape  according  to  the  variety  of  the  i>lant.  In  the  variety  with  decumbent 
stems,  they  are  almost  linear,  and  in  another  variety  cordate.  The  flowers 
ore  of  a  beautiful  reddish-orange  colour,  and  disposed  in  terminal  or  lateral 
corymbose  umbels.  The  fruit  is  an  erect  lanceolate  follicle,  with  flat  ovate 
seeds  connected  to  a  longitudinal  receptacle  by  long  silky  hairs. 

This  plant  differs  from  other  species  of  Asclepias  in  not  emitting  a  milky  juice 
when  wounded.  It  is  indigenou.'?,  growing  throughout  the  United  States  from 
Massachusetts  to  Georgia,  and  as  far  west  as  Texas,  and,  when  in  full  bloom,  in 
June  and  July,  having  a  splendid  appearance.  It  is  most  abundant  in  the  South- 
ern States.    The  root  is  the  only  jmrt  used  in  medicine. 

This  is  large,  irregularly  tuberous,  branched,  often  somewhat  fusiform,  fleshy, 
externally  brown,  internally  white  and  striated,  and,  in  the  recent  state,  of  a 
sub-acrid,  nauseous  taste.  When  dried  it  is  easily  pulverized;  and  its  taste  is 
bitter,  but  not  otherwise  unpleasant.  Mr.  E.  Rhoads  discovered  in  it  a  pecu- 
liar principle,  which  he  obtained  by  treating  the  cold  infusion  with  tannic  acid, 
mixing  the  precipitate,  previously  washed  and  expressed,  with  litharge,  drying 
the  mixture  and  exhausting  it  with  hot  alcohol,  and  finally  decolorizing  and  eva- 
porating the  alcoholic  liquor.  The  product  was  a  yellowish-white  powder, 
having  the  taste  of  the  root,  soluble  in  ether,  and  much  less  readily  so  in  water, 
from  which  it  was  precipitated  by  tannic  acid.  Mr.  Rhoads  also  found  evi- 
dence of  the  existence  in  the  root  of  tannic  and  gallic  acids,  albumen,  pectin, 
gun),  starch,  a  resin  soluble  and  another  insoluble  in  ether,  fixed  oil,  a  volatile 
odorous  fatty  matter,  and  various  salts,  besides  from  30  to  35  per  cent,  of  lig- 
nin.  (Am.  Joum.  of  Pharm  ,  xxxiii,  492.) 

Medical  Properties  and  Uses.  The  root  of  Asclepias  tuberosa  is  diaphoretic 
and  expectorant,  without  being  stimulant.  In  large  doses  it  is  often  also  cathar- 
tic. Dr.  Pawling,  of  Norristown,  Pa.,  found  it  always,  when  freely  given,  to 
diminish  the  volume  and  activity  of  the  pulse,  while  it  produced  copious  dia- 
phoresis (Am.  Joum.  of  Pharm.,  xxxiii.  496);  and  Dr.  Goodrake,  of  Clinton, 
Illin.,  considers  it,  from  his  experience,  slightly  sedative  and  astringent.  ( Trans, 
of  Illinois  State  Med.  Soc,  A.D.  1857.)  In  the  Southern  States  it  has  long 
been  employed  by  regular  practitioners  in  catarrh,  pneumonia,  pleurisy, consump- 
tion, and  other  pectoral  affections;  and  appears  to  be  decidedly  useful,  if  ap- 
plied in  the  early  stage,  or,  after  sufficient  depletion,  when  the  complaint  is  already 
formed.  Its  popular  name  of  pleurisy-root  expresses  the  estimation  in  which  it 
is  held  as  a  remedy  in  that  disease.  It  has  also  been  useful  in  diarrhoea,  dysen- 
tery, and  acute  and  chronic  rheumatism.  Dr.  Lockwood  speaks  highly  of  its 
efficacy  in  promoting  the  eruption  in  exanthematous  fevers.  (Buffalo  Med. 
Joum.,  March,  1848.)  Much  testimony  might  be  advanced  in  proof  of  its  pos- 
sessing considerable  diaphoretic  powers.  It  is  said  to  be  gently  tonic,  and  has 
been  popularly  used  in  pains  of  the  stomach  from  flatulence  and  indigestion. 

From  twenty  grains  to  a  drachm  of  the  root  in  powder  may  be  given  several 
times  a  day;  but  as  a  diaphoretic  it  is  best  administered  in  decoction  or  infu- 
sion, made  in  the  proportion  of  an  ounce  to  a  quart  of  water,  and  given  in  the 
dose  of  a  teacupful  every  two  or  three  hours  till  it  operates.*  W. 

ASSAFCETIDA.  U.  S.,  Br. 
Asaa/etida. 

The  concrete  juice  of  the  root  of  Narthex  Assafoetida.  U.  S.  A  gum-resin 
obtained  by  incision  from  the  living  root  of  Narthex  Assafoetida.  Pr. 

Assafoetida,  Fr.;  Stinkasant,  Teufelsdreck,  Germ.;  Assafetida,  Jtal.;  Asafetida,  Span.; 
JJngoozeh,  Persian;  Hilteet,  ./l7*ai. 

_  *  Fluid  Extract  of  Asclepias.    Mr.  E.  Rhoads  prepares  a  fluid  ertraet  by  moistening 
sixteen  ounces  of  the  powdered  root  with  four  fluidounces  of  a  menstruum  consisting  of 
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Narthex.  Sex.  Syst.  Pentandria  Digynia. — Nat.  Ord.  Apiaceae  or  Umbelli- 
ferae. 

Gen.  Ch.  CTm&eZs  compound.  Involucres  none.  Calyx  ohso]ete.  Fruit  thin, 
compressed  at  the  back,  with  a  dilated  border.  Ridges  three  only,  dorsal.  Vittac 
one  to  each  dorsal  furrow,  and  two  to  the  laterals.  Albumen  thin,  flat.  Lindley. 

Narthex  Assafoetida.  Falconer,  Boyle^s  Mat.  3Ied.,  Am.  ed.,  p.  401. — Ferula 
Assafoetida.  Willd.  Sp.  Plant,  i  14}  B;  K(BmY)feY,Amosnitat.  Exotic.  b3b,t.b3Q. 
This  plant  was  first  described  by  Koempfer,  who  wrote  from  actual  observation. 
By  him  and  others  after  him  it  was  considered  as  belonging  to  the  genus  Ferula ; 
but  Dr.  Falconer,  from  a  careful  examination  of  the  plant  in  its  native  site,  as 
well  as  of  specimens  cultivated  in  the  Saharunpore  Botanic  Garden,  came  to 
the  conclusion  that  it  belongs  to  a  distinct  genus,  which  he  denominated  Nar- 
thex, and  which  is  now  generally  admitted.  The  root  is  perennial,  fleshy,  ta- 
pering, simple  or  divided,  a  foot  or  more  in  length,  about  three  inches  thick  at 
top,  where  it  is  invested  above  the  soil  with  numerous  small  fibres,  dark-gray 
and  transversely  corrugated  on  the  outside,  internally  white,  and  abounding  in 
an  excessively  fetid,  opaque,  milky  juice.  The  leaves,  which  spring  from  the 
root,  are  numerous,  large  and  spreading,  nearly  two  feet  long,  light-green  above, 
paler  beneath,  and  of  a  leathery  texture.  They  are  three-parted,  with  bipinna- 
tifid  segments,  and  oblong-lanceolate,  obtuse,  entire  or  variously  sinuate,  decur- 
rent  lobes,  forming  a  narrow  winged  channel  on  the  divisions  of  the  petiole. 
From  the  midst  of  the  leaves  rises  a  luxuriant,  herbaceous  stem,  from  six  to  nine 
feet  high,  two  inches  in  diameter  at  the  base,  simple,  erect,  round,  smooth, 
striated,  solid,  and  terminating  in  a  large  head  of  compound  umbels,  with  from 
ten  to  twenty  rays,  each  surmounted  by  a  roundish  partial  umbel.  The  flowers 
are  pale-yellow,  and  the  fruit  oval,  thin,  flat,  foliaceous,  and  reddish-brown. 
The  plant  is  said  to  differ,  in  its  leaves  and  product,  in  different  situations. 

It  is  a  native  of  Persia,  Affghanistan,  and  other  neighbouring  regions;  and 
flourishes  abundantly  in  the  mountainous  provinces  of  Laar  and  Chorassan, 
where  its  juice  is  collected.  Burns,  in  his  travels  into  Bokhara,  states  that  the 
young  plant  is  eaten  with  relish  by  the  people,  and  that  sheep  crop  it  greedily. 
Some  have  erroneously  supposed  that  certain  species  of  Ferula  contribute  to 
the  production  of  the  assafetida  of  commerce ;  and  F.  Persica  was  admitted 
among  its  probable  sources  in  the  last  edition  of  the  Edinburgh  Pharmacopoeia. 
This  plant  grows  also  in  Persia,  and  has  a  strong  odour  of  the  drug.* 

The  oldest  plants  are  most  productive,  ancj  those  under  four  years  old  are 
not  considered  worth  cutting.  At  the  season  when  the  leaves  begin  to  fade,  the 
earth  is  removed  from  about  the  top  of  the  root,  and  the  leaves  and  stem,  being 
twisted  off  near  their  base,  are  thrown  with  other  vegetable  matters  over  the 
root,  in  order  to  protect  it  from  the  sun.  After  some  time  the  summit  of  the  root 
is  cut  off  transversely,  and,  the  juice  which  exudes  having  been  scraped  off, 
another  thin  slice  is  removed,  in  order  to  obtain  a  fresh  surface  for  exudation. 
This  process  is  repeated  at  intervals  till  the  root  ceases  to  afford  juice,  and  per- 
ishes. During  the  whole  period  of  collection,  which  occupies  nearly  six  weeks, 
the  solar  heat  is  as  much  as  possible  excluded.  The  juice  collected  from  numer- 
ous plants  is  put  together,  and  allowed  to  harden  in  the  sun.  The  fruit  is  said 
to  be  sent  to  India,  where  it  is  highly  esteemed  as  a  medicine. 

Assafetida  is  brought  to  this  country  either  from  India,  whither  it  is  conveyed 
from  Bushire,  and  down  the  Indus,  or  by  the  route  of  Great  Britain.  It  some- 
three  pints  of  alcohol  and  a  pint  and  a  half  of  water,  packing  the  mixture  into  a  conical 
glass  percolator,  pouring  on  it  the  remainder  of  the  menstruum,  reserving  the  twelve 
fluidounces  which  first  pass,  evaporating  the  residue  of  the  filtered  liquor  by  means  of  a 
water-bath  to  four  fluidounces,  mixing  this  with  the  reserved  liquor,  and  filtering  at  the 
end  of  twenty-four  hours.  This  preparation  was  found  effectivje  by  Dr.  Pawling,  in  the 
dose  of  a  fluidrachm  every  four  hours.  (Note  to  the  twelfth  edition.) 

*  The  assafetida  plant  has  been  introduced  into  the  European  conservatories.  On  a 
visit  by  the  author  to  the  Edinburgh  Botanical  Garden,  in  September,  1860,  in  company 
with  Drs.  Christison  and  Balfour,  ^he  latter  the  Superintendent  of  the  garden,  an  as- 
safetida plant  was  shown  to  him  which  had  flowered  and  borne  fruit,  but  not  until  it 
was  14  years  old.  [Note  to  the  twelfth  edition.) 
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times  comes  in  mats,  but  more  fn^quentiy  in  cases,  the  former  containing  eighty 
or  ninety,  the  latter  from  two  hundred  to  four  hundred  pounds.  It  is  sometimes 
also  imported  in  casks. 

Properties.  As  found  in  the  shops,  assafetida  is  in  irregular  masses,  softish 
when  not  long  exposed,  of  a  yellowish  or  reddish-l)rown  colour  externally,  ex- 
hibiting when  broken  an  irregiilur,  whitish,  8om«;what  shining  surface,  which 
soon  becomes  red  on  exposure,  and  ultimately  passes  into  a  dull  yellowish-brown. 
This  change  of  colour  is  characteristic  of  assafetida,  and  is  ascribed  to  the  influ- 
ence of  air  and  light  upon  its  resinous  ingredient.  The  masses  appear  us  if 
composed  of  distinct  portions  agglutinated  together,  sometimes  of  white,  almost 
pearly  tears,  embedded  in  a  darker,  softer,  and  more  fetid  paste.  Occasionally 
the  tears  are  separate,  though  rarely  in  the  commerceof  this  country.*  They  are 
roundish,  oval,  or  irregular,  and  generally  flattened,  from  the  size  of  a  pea  to  that 
of  a  large  almond,  sometimes  larger,  yellowish  or  brownish  externally  and  white 
within,  and  not  unlike  ammoniac  tears,  for  which  they  might  be  mistaken  ex- 
cept for  their  odour,  which,  however,  is  weaker  than  that  of  the  masses. 

The  odour  of  assafetida  is  alliaceous,  extremely  fetid,  and  tenacious ;  the 
taste,  bitter,  acrid,  and  durable.  The  effect  of  time  and  exposure  is  to  render 
it  more  hard  and  brittle,  and  to  diminish  the  intensity  of  its  smell  and  taste, 
particularly  the  former.  Kcempfer  assures  us  that  one  drachm  of  the  fresh  juice 
diflFuses  a  more  powerful  odour,  through  a  close  room,  than  one  hundred  pounds 
of  the  drug  as  usually  kept  in  the  stores.  Assafetida  softens  by  heat  without 
melting,  and  is  of  difficult  pulverization. f  Its  sp.  gr.  is  1  'i'il.  (Berzelius.)  It  is 
inflammable,  burning  with  a  clear,  lively  flame.  It  yields  all  its  virtues  to  alco- 
hol, and  forms  a  clear  tincture,  which  becomes  milky  on  the  addition  of  water. 
Macerated  in  water  it  produces  a  turbid  red  solution,  and,  triturated  with  that 
fluid,  gives  a  white  or  pink-coloured  milky  emulsion  of  considerable  permanence. 
In  100  parts,  Pelletier  found  65  parts  of  resin,  19-44  of  gum,  11-66  of  bassorin, 
3"60  of  volatile  oil,  with  traces  of  supermalate  of  lime.  Brandes  obtained  4-6 
parts  of  volatile  oil,  47-25  of  a  bitter  resin. soluble  in  ether,  1-6  of  a  tasteless 
resin  insoluble  in  ether,  10  of  extractive,  19  4  of  gum  containing  traces  of  po- 
tassa  and  lime  united  with  sulphuric,  phosphoric,  acetic,  and  malic  acids,  64  of 
bassorin,  6-2  of  sulphate  of  lime,  3-5  of  carbonate  of  lime,  0-4  of  oxide  of  iron 
and  alumina,  0  4  of  malate  of  lime  with  resin,  6*0  of  water,  and  4-6  of  impuri- 
ties consisting  chiefly  of  sand  and  woody  fibre.  The  odour  of  the  gum-resin 
depends  on  the  volatile  oil,  which  may  be  procured  by  distillation  with  water 
or  alcohol.  It  is  lighter  than  water,  colourless  when  first  distilled,  but  becoming 
yellow  with  age,  of  an  exceedingly  offensive  odour,  and  of  a  taste  at  first  flat, 
but  afterwards  bitter  and  acrid.  It  contains,  according  to  Stenhouse,  from  15-75 
to  23  per  cent,  of  sulphur.  Hlasiwetz  considers  it  a  mixture,  in  variable  pro- 
portions, of  the  sulphuret  and  bisulphuret  of  a  compound  radical,  consisting  of 
carbon  and  hydrogen  (C,.^H,j).  A  persulphide  (persulphuret)  of  allyl,  which  is 
sublimed  when  oil  of  mustard  is  heated  with  persulphide  (persulphuret)  of  po- 
tassium, is  said  by  Wertheim  to  have  "an  extremely  intense  odour  of  assafetida; 
a  fact  which  ju.stifies  the  supposition  that  it  may  be  identical  with  the  oil  of  that 
gum-resin.  (Gmelin,  ix.  377.)    The  oil  boils  at  about  280°,  but  suffers  decom- 

*  From  the  account  given  by  Dr.  Bellew,  who  was  officially  present  in  the  assafetida 
region,  and  had  the  opportunity  of  making  personal  observation,  the  tears  are  produced 
by  the  concretionof  the  juice  which  issues  hydrops  from  circular  incisions  at  the  top  of 
the  root,  before  this  has  been  removed,  while  the  lumps  are  from  the  juice  which  exudes 
from  the  cut  surface  after  the  removal  of  the  top.  {Pharm.  Joum.  and  Trans.,  May,  1864.) 
— Note  to  the  thirteenth  edition. 

f  In  the  pharmaceutical  preparation  of  assafetida,  it  is  sometimes  very  desirable  to  r(»- 
duce  it  to  powder.  Mr.  B.  S.  Proctor  has  found  that  this,  and  other  gum-rosins,  whtm 
incorporated  with  from  4  to  10  per  cent,  of  magnesia,  by  first  softening  thorn  by  moans 
of  a  water-bath,  and  then  stirring  them  with  the  earth,  become  readily  pulve'riznble; 
and  the  powder  is  without  the  tendency  to  agglutination  which  it  has  when  procured 
without  this  preliminary  preparation.  {Lond.  Chem.  and  Dnifjgist,  April  13,  \^'o'A.)—NoU 
to  the  twelfth  edition. 
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position,  yielding  sulphuretted  hydrogen.  When  long  exposed  to  the  air  it  be- 
comes slightly  acid,  and  acquires  a  somewhat  different  odour.  (Chem.  Gaz., 
no.  ns,  p.  108.)    The  volatile  oil  and  bitter  resin  are  the  active  principles. 

Impurities  and  Adulterations.  Assafetida  is  probably  not  often  purposely 
adulterated ;  but  it  frequently  comes  of  inferior  quality,  and  mixed  with  various 
impurities,  such  as  sand  and  stones.  Portions  which  are  very  soft,  dark-brown 
or  blackish,  with  few  or  no  tears,  and  indisposed  to  assume  a  red  colour  when 
freshly  broken,  should  be  rejected.  We  have  been  informed  that  a  case  seldom 
comes  without  more  or  less  of  this  inferior  assafetida,  and  of  many  it  forms  the 
larger  portion.  It  is  sold  chiefly  for  horses.  A  factitious  substance,  made  of 
garlic  juice  and  white  pitch  with  a  little  assafetida,  has  occurred  in  commerce.* 

Assafetida  is  sometimes  kept  in  the  powdered  state;  but  this  is  objectiona- 
ble ;  as  the  drug  is  thus  necessarily  weakened  by  the  loss  of  volatile  oil,  and  is 
besides  rendered  more  liable  to  adulteration. 

Medical  Properties  and  Uses.  The  effects  of  assafetida  on  the  system  are 
those  of  a  moderate  stimulant,  powerful  antispasmodic,  efficient  expectorant, 
and  feeble  laxative.  Some  consider  it  also  emmenagogue  and  anthelmintic.  Its 
volatile  oil  is  undoubtedly  absorbed ;  as  its  peculiar  odour  may  be  detected  iu 
the  breath  and  the  secretions.  As  an  antispasmodic  simply,  it  is  employed  in 
the  treatment  of  hysteria,  hypochondriasis,  convulsions  of  various  kinds,  spasm 
of  the  stomach  and  bowels  unconnected  with  inflammation,  and  in  numerous 
other  nervous  disorders  of  a  merely  functional  character.  From  the  union  of 
expectorant  with  antispasmodic  powers,  it  is  highly  useful  in  spasmodic  pecto- 
ral affections,  such  as  hooping-cough  and  asthma,  and  in  certain  infantile  coughs 
and  catarrhs,  complicated  with  nervous  disorder,  or  with  a  disposition  of  the 
system  to  sink.  In  catarrhus  senilis;  in  the  secondary  stages  of  peripneumonia 
notha,  croup,  measles,  and  catarrh;  in  pulmonary  consumption;  in  fact,  in  all 
cases  of  disease  of  the  chest  in  which  there  is  want  of  due  nervous  energy,  and 
in  which  inflammation  is  absent  or  has  been  sufficiently  subdued,  assafetida  may 
be  occasionally  prescribed  with  advantage.  In  the  form  of  enema,  it  is  useful  in 
cases  of  inordinate  accumulation  of  air  in  the  bowels,  and,  in  the  same  form,  is 
most  conveniently  administered  in  the  hysteric  paroxysm,  and  other  kinds  of 
convulsion.  Its  laxative  tendency  is  generally  advantageous,  but  must  some- 
times be  counteracted  by  opium.  It  may  often  be  usefully  combined  with  ca- 
thartics in  constipation  with  flatulence. 

It  appears  to  have  been  known  in  the  East  from  very  early  ages,  and,  not- 
withstanding its  repulsive  odour,  is  at  present  much  used  in  India  and  Persia 
as  a  condiment.  Persons  soon  habituate  themselves  to  its  smell,  which  they 
even  learn  to  associate  pJeasantly  with  the  agreeable  effects  experienced  from 
its  internal  use.    Children  with  hooping-cough  sometimes  become  fond  of  it. 

The  medium  dose  is  ten  grains,  which  may  be  given  in  pill  or  emulsion.  (See 
Mistura  Assafoetidse.)  The  tincture  is  officinal,  and  is  much  used.  When  given 
by  injection,  the  gum-resin  should  be  triturated  with  warm  water.  From  half  a 
drachm  to  two  drachms  maybe  administered  at  once  in  this  way.  It  may  also 
sometimes  be  conveniently  given  in  the  form  of  a  suppositoxy.f  As  assafetida 

*  The  statement  made  in  the  text  that  assafetida  is  probably  not  often  purposely  adul- 
terated applies  only  to  the  drug  after  it  has  entered  the  market.  From  the  accounts  given 
by  Dr.  Bellew  it  appears  that,  at  the  place  of  its  production,  the  drug  is  generally  adul- 
terated ;  the  pure  juice  being  mixed,  to  the  extent  of  from  one-fifth  to  one-third,  usually 
with  the  flour  of  wheat  or  barley,  or  powdered  gypsum.  It  is  only  the  juice  proceeding 
from  the  centre  of  the  root  top  of  the  newly  sprouting  plant  that  is  never  adulterated ; 
and  this  is  much  more  costly  than  the  common  kidd.  (Pharm.  J.  and  Trans.,  May, 
1864. ) — Note  to  the  thirteenth  edition. 

f  Mr.  R.  F.  Fairthorne  recommends  that,  in  the  preparation  of  the  suppository,  an 
ethereal  fluid  extract  should  first  be  made,  that  9  drachms  of  this,  after  having  been  de- 
prived of  its  ether  by  evaporation  over  a  water-bath,  should  be  incorporated,  while  still 
hot,  with  12  drachms  of  cacao  butter,  and  that  the  liquid  mixture  should  be  poured 
into  moulds ;  the  whole  being  divided  into  24  suppositories,  each  of  which  will  be  equiv- 
alent to  about  5  grains  of  the  gum-resin.  [Atn.  Journ.  of  Pharm.,  March,  1868,  p.  115.) 
— Note  to  the  thirteenth  edition.  . 
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is  not  apt  to  affect  the  brain  injuriously,  it  may  be  given  very  freely  when  not 
contniiiitlicated  by  the  cxistonco  of  iufiammatory  action. 

Off.  r rep.  Kinplastruin  As^afcetidue,  U.H.;  Enema  AsHafoetidae, /^r./  Mis- 
tura  At;saf(jBtidaB,  U.S.;  Pilulw  Aloes  ot  ABsafcDtidtB;  Pilula  AssafoBtidae,  U.  H  ; 
rilula  Assafoetiduj  Conjposita,  Br.;  PilulaB  Oalbani  Composit®,  U.ii.;  SpirituB 
Ammoniae  Fcetidus,  Br.;  Tinetura  Assafoatidaj.  W. 

AURANTII  AMARI  CORTEX.  U.S. 
Bitter  Orange  Peel. 

The  rind  of  the  fruit  of  Citrus  vulgaris.  U.  S. 

Of.  Syn.  AURANTII  CORTEX.  Bitter  Orange  Peel.  The  dried  outei 
part  of  the  rind  of  the  bitter  orange,  Citrus  Bigaradia.  Br. 

AURANTII  DULCIS  CORTEX.  U.S. 
Sweet  Orange  Peel. 
The  rind  of  the  fruit  of  Citrus  Aurantium.  U.  S. 

AURANTII  FLORES.   U.S. 
Orange  Flowers. 

The  flowers  of  Citrus  Aurantium  and  of  Citrus  vulgaris. 

Ecorced 'orange,  Fr.;  Pomeranzenschale,  Germ.;  Scorze  del  frutto  dell'arancio,  Ittil.; 
Corteza  de  naranja,  Spaii. 

Citrus.  Sex.  Sy.'it.  Polyadelphia  Icosandria.  —  Nat.  Ord.  Aurantiacea;. 

Gen.  Gh.  Calyx  five-cleft.  Petals  five,  oblong.  Anthers  twenty,  the  filaments 
united  into  different  parcels.  Berry  nine-celled.  Willd. 

This  very  interesting  genus  is  composed  of  small  evergreen  trees,  with  ovate 
or  oval-lanceolate,  and  shining  leaves,  odoriferous  flowers,  and  fruits  which  usu- 
ally combine  beauty  of  colour  with  a  fragrant  odour  and  grateful  taste.  They 
are  all  natives  of  warm  climates.  Though  the  species  are  not  numerous,  great 
diversity  exists  in  the  character  of  the  fruit;  and  many  varieties,  founded  upon 
this  circumstance,  are  noticed  by  writers.  In  the  splendid  work  on  the  natural 
history  of  the  Citrus  by  Risso  and  Poiteau,  109  varieties  are  described  under 
the  eight  following  heads: — 1.  sweet  oranges,  2.  bitter  and  sour  oranges,  3. 
bergamots,  4.  limes,  5.  shaddocks,  6.  lumes,  7.  lemons,  and  8.  citrons.  Of  these 
it  is  difficult  to  decide  which  have  just  claims  to  the  rank  of  distinct  species,  and 
which  must  be  considered  merely  as  varieties.  Those  employed  in  medicine  may 
be  arranged  in  two  sets  of  which  the  orange,  C.  Aitrantium,  and  the  lemon,  C. 
Medica,  are  respectively  the  types ;  the  former  characterized  by  a  winged,  the 
latter  by  a  naked  or  nearly  naked  petiole.  The  form  and  character  of  the  fruit, 
though  not  entirely  constant,  serve  as  the  basis  of  subdivisions.  C.  Decumana, 
which  yield?  the  slmddock,  agrees  with  C.  Aurantium  in  the  form  of  its  petiole. 

Citrus  Aurantium.  Willd.  Sp.  Plant,  iii.  U2T;  Wood  v.  3Ied.  Bot.p.  532, 1. 188. 
The  orange-tree  grows  to  the  height  of  about  fifteen  feet.  Its  stem  is  rounded, 
much  branched,  and  covered  with  a  smooth,  shining,  greenish-brown  bark.  In 
the  wild  state,  and  before  inoculation,  it  is  often  furnished  with  axillary  spines. 
The  leaves  are  ovate,  pointed,  entire,  smooth,  and  of  a  shining  pale-green  colour. 
When  held  between  the  eye  and  the  light,  they  exhibit  numerous  small  trans- 
parent vesicles,  filled  with  volatile  oil;  and,  when  rubbed  between  the  fingers, 
are  highly  fragrant.  Their  footstalks  are  about  an  inch  long,  and  have  wings 
or  lateral  appendages.  The  flowers,  which  have  a  delightful  odour,  are  large, 
white,  and  attached  by  short  peduncles,  singly  or  in  clusters,  to  the  smallest 
branches.  The  calyx  is  saucer-shaped,  with  pointed  teeth.  The  petals  are  ob- 
long, concave,  while,  and  beset  with  numerous  small  glands.  The  filaments  are 
united  at  their  base  in  three  or  more  distinct  portions,  and  support  yellow 
anthers.  The  germen  is  roundish,  and  bears  a  cylindrical  style,  terminated  by  a 
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globular  stigma.  The  fruit  is  a  spherical  berry,  often  somewhat  flattened  at  its 
base  and  apex,  rough,  of  a  yellow  or  orange  colour,  and  divided  internally  into 
nine  vertical  cells,  each  containing  from  tAvo  to  four  seeds,  surrounded  by  a 
pulpy  matter.  The  rind  of  the  fruit  consists  of  a  thin  exterior  layer,  abounding 
in  vesicles  filled  with  a  fragrant  volatile  oil,  and  of  an  interior  one,  which  is 
thick,  white,  fungous,  insipid,  and  inodorous.  There  are  two  varieties  of  C. 
Aurantium,  considered  by  some  as  distinct  species.  They  differ  chiefly  in  the 
fruit,  which  in  one  is  sweet,  in  the  other  sour  and  bitterish.  The  first  retains 
the  original  title,  the  second  is  called  Citrus  vulgaris  by  De  Candolle,  and  C. 
Bigaradia  by  Risso.    The  Seville  orange  is  the  product  of  the  latter.* 

This  beautiful  evergreen,  in  which  the  fruit  is  mingled,  in  every  stage  of  its 
growth,  with  the  blossoms  and  foliage,  has  been  applied  to  numerous  purposes 
of  utility  and  ornament.  A  native  of  China  and  India,  it  was  introduced  into 
Europe  at  a  very  early  period,  was  transplanted  to  America  soon  after  its  first 
settlement,  and  is  now  found  in  every  civilized  country  where  the  climate  is 
favourable.  In  colder  countries,  it  is  one  of  the  most  cherished  ornaments  of 
the  hot-house,  though  in  this  situation  its  beauties  are  not  fully  devoloped,  and 
its  fruit  does  not  attain  perfection.  It  flourishes  in  the  most  soaihern  portions 
of  our  own  country,  especially  near  St.  Augustine  in  Florida,  where  very  fine 
oranges  are  produced.  The  tree  also  grows  in  the  gardens  about  New  Orleans, 
but  is  sometimes  destroyed  by  frosty  winters.  The  fruit  is  brought  to  us  chiefly 
fcom  the  south  of  Europe  and  the  West  Indies.  The  Havana  oranges  have 
the  sweetest  and  most  agreeable  flavour. 

Various  parts  of  the  plant  are  used  in  medicine.  The  leaves,  which  are  bitter 
and  aromatic,  are  employed  in  some  places  in  the  form  of  infusion  as  a  gently 
stimulant  diaphoretic.  They  yield  by  distillation  with  water  a  volatile  oil,  which 
is  said  to  be  often  mixed  by  the  distillers  with  the  oils  obtained  from  the  flowers 
and  unripe  fruit.  In  regard  to  polarized  light,  it  has  a  rotatory  power  to  the 
left,  which  is  considerably  weakened  by  the  prolonged  action  of  heat.  (Chautard, 
Journ.  de  Pharm.,  3e  ser.,  xliv.  28.)  The  fresh  flowers  impart  to  water  distilled 
from  them  their  peculiar  fragrance;  and  the  preparation  thus  obtained  is  much 
esteemed  in  the  south  of  Europe  for  antispasmodic  virtues,  {^ee  Aqua  Aurantii 
Florum,  among  the  Preparations.)  The  dried  flowers  are  used  on  the  conti- 
nent of  Europe  as  a  gentle  nervous  stimulant,  in  the  form  of  infusion,  which 
may  be  made  in  the  proportion  of  two  drachms  to  the  pint  of  boiling  water,  and 
taken  in  the  dose  of  a  teacupful.  The  flowers  should  be  dried  in  the  shade,  at  a 
temperature  between  75°  and  95°  F.  (Annuaire  de  TJierap.,  A  D.  1861,  p.  59.) 

An  oil  is  also  obtained  from  the  flowers  by  distillation  which  is  called  neroli 
in  France,  and  is  much  used  in  perfumery,  and  in  the  composition  of  liqueurs. 
It  is  an  ingredient  of  the  famous  Cologne  w^ater.  That  obtained  from  the  flowers 
of  the  Seville  or  bitter  orange  (C.  'mlgaris)  is  deemed  the  sweetest.  It  was  in- 
troduced into  the  Edinburgh  Pharmacopoeia,  with  the  title  of  Aurantii  Oleum, 
to  serve  for  the  preparation  of  orange-flower  water.  Soubeiran  considers  this 
oil  rather  as  a  product  of  the  distillation  than  as  pre-existing  in  the  flowers. 
The  fact  may  thus  be  explained,  that  orange-flower  water,  made  by  dissolving 
even  the  finest  neroli  in  water,  has  not  the  precise  odour  of  that  procured  by 
distillation  from  the  flowers.  Pure  neroli  has  a  rotating  power  to  the  right,  in 
this  respect  differing  from  the  oil  of  the  leaves.  {Chautard.) 

The  fruit  is  applied  to  several  purposes.  Small  unripe  oranges,  about  the  size 
of  a  cherry  or  less,  previously  dried,  and  rendered  smooth  by  a  turning  lathe,  are 

*  A  variety  of  the  orange,  called  the  Mandarin  Orange  [Citrus  Bigaradia  Sinensis  or 
C.  Bigaradia  myrtifolia),  which  is  probably  a  native  of  China,  but  cultivated  largely  in 
Sicily  and  the  south  of  Italy,  bears  a  fruit  much  smaller  than  the  common  orange,  round 
but  flattened  above  and  below,  with  a  smooth,  thin,  delicate  rind,  and  a  very  sweet 
delicious  pulp.  A  volatile  oil  is  obtained  from  the  rind  by  expression,  of  a  yellow 
colour,  a  very  bland  agreeable  odour,  different  from  that  of  the  orange  or  lemon,  and  a 
not  unpleasant  taste,  like  that  of  the  rind.  When  freed  from  colouring  matter  by  distil- 
lation, it  was  found  by  M.  S.  de  Luca  to  be  a  pure  carbohydrogen,  with  the  formula 
OjoHig.  [Journ.  de  Pharm.,  3e  ser.,  xxxiii.  52.) — Note  to  the  twelfth  edition. 
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somotimes  employed  to  maintain  the  dischargo  from  issues.  They  are  preferred 
to  peas  on  account  of  their  agreeable  odour,  and  by  some  are  thought  to  swell 
less  with  the  moisture;  but  this  is  denied  by  others,  and  it  is  asserted  that  they 
require  to  bo  renewed  at  the  end  of  twenty-four  hours.  These  fruits  are  some- 
times kept  in  the  shops  under  the  name  of  oramje  berries.  They  are  of  a  gray- 
ish or  greenish-brown  colour,  fragrant  odour,  and  bitter  taste,  and  are  said  to  bo 
used  for  llavoihring  cordials.  A  volatile  oil  is  obtained  from  them  by  distillation, 
known  to  the  French  by  the  name  of  essence  de  petit  grain,  and  enij)loyed  for 
similar  purposes  with  that  of  the  flowers.  The  oil,  however,  which  now  goes  by 
this  name,  is  said  to  be  distilled  from  the  leaves,  and  those  of  the  bitter  orange 
yield  the  best.  The  oils  from  the  unripe  and  the  ripe  fruit  have  a  rotating 
power  to  the  right,  the  latter  much  greater  than  the  former;  and  this  property 
might  serve  to  distinguish  them  from  the  oil  of  the  leaves.*  Several  of  the  oils 
from  the  Aurantiaccaj  deposit  a  crystalline  substance,  differing  from  camphor. 
{Chautard.)  The  juice  of  the  Seville  orange  is  sour  and  bitterish,  and  forms 
with  water  a  refreshing  and  grateful  drink  in  febrile  diseases.  It  is  employed 
in  the  same  manner  as  lemon-juice,  which  it  resembles  in  containing  citric  acid, 
though  in  much  smaller  proportion.  The  sweet  orange  is  more  pleasant  to  the 
taste,  and  is  extensively  used  as  a  light  refrigerant  article  of  diet  in  inflam- 
matory diseases,  care  being  taken  to  reject  the  membranous  portion.  The  rind 
both  of  the  sweet  and  bitter  varieties  is  directed  by  the  U.  S.  Pharmacopoeia, 
the  bitter  only  by  the  British.  With  the  latter,  the  outer  portion  is  that  con- 
sidered officinal ;  as  the  inner  is  destitute  of  activity,  and  by  its  affinity  for 
moisture  renders  the  peel  liable  to  become  mouldy.  The  best  mode  of  separat- 
ing the  outer  rind,  when  its  desiccation  and  preservation  arc  desired,  is  to  pare 
it  from  the  orange  in  narrow  strips  with  a  sharp  knife,  as  we  pare  an  apple. 
When  the  object  is  to  apply  the  fresh  rind  to  certain  pharmaceutic  purposes, 
as  to  the  preparation  of  the  confection  of  orange  peel,  it  is  best  separated  by 
a  grater.  The  dried  peel,  sold  in  the  shops,  is  usually  that  of  the  Seville  orange, 
and  is  brought  chiefly  from  the  Mediterranean. 

Properties.  Orange  peel  has  a  grateful  aromatic  odour,  and  a  warm  bitter 
taste,  which  depend  upon  the  volatile  oil  contained  in  its  vesicles.  The  rind 
of  the  Seville  orange  is  much  more  bitter  than  that  of  the  other  variety.  Both 
yield  their  sensible  properties  to  water  and  alcohol.  The  oil  may  be  obtained 
by  expression  from  the  fresh  grated  rind,  or  by  distillation  with  water.  It  is 
imported  into  the  United  States  in  tinned  copper  cans.  It  has  properties  re- 
sembling those  of  the  oil  of  lemons,  but  spoils  more  rapidly  on  exposure  to  the 
air,  acquiring  a  terebinthinate  odour.  The  perfumers  use  it  in  the  preparation 
of  Cologne  water,  and  for  other  purposes  ;  and  it  is  also  employed  by  the  con- 
fectioners. According  to  Dr.  Inibert-Gourbeyre,  they  who  are  much  exposed  to 
the  inhalation  of  the  oil  of  bitter  oranges  are  apt  to  be  affected  with  cutaneous 
eruptions,  and  various  nervous  disorders;  as  headache,  tinnitus  aurium.  oppres- 
sion of  the  chest,  gastralgia,  want  of  sleep,  and  even  muscular  spasm.  lie  thinks 
that  the  oils  of  the  AurantiaceoB  have  much  resemblance  to  camphor  in  their 
effects.  {Ghem.  Pharm.  Cent.  Blatt,  Feb.  1854,  p.  128.) 

Medical  Properties  and  Uses.  Bitter  orange  peel  is  a  mild  tonic,  carmina- 
tive, and  stomachic;  the  sweet  is  simply  aromatic ;  but  neither  is  much  used  alone. 
They  are  chiefly  employed  to  communicate  a  pleasant  flavour  to  other  medicines, 
to  correct  their  nauseating  properties,  and  to  assist  their  stimulant  impression 
upon  the  stomach.  They  are  a  frequent  and  useful  addition  to  bitter  infusions 
and  decoctions,  as  those  of  gentian,  quassia,  columbo,  and  especially  Peruvian 

*  Prof.  Procter,  while  in  Italy,  was  informed  that  the  oils  of  oranges  and  lemons  were 
prepared  in  Calabria  and  Sicily  in  three  ways :  1.  by  scraping  oft'  the  exterior  part  of  the 
rind  and  swhrnitting  it  to  expression ;  2.  by  putting  the  scrapings  into  hot  water,  depressing 
the  pulp  beneath,  and  skimming  ott"  the  oil  as  it  rises ;  8.  by  distillation.  Prof.  Procter 
also  states,  on  the  authority  of  Mr.  John  A.  Dix,  of  New  York,  that  the  best  Sicily 
orange  oil  is  procured  by  dexterous  compression,  within  a  cask,  of  the  fresh  rind  by  the 
hand,  the  oil  ueing  driven  out  in  jets.  [Am.  Juuni.  of  Pharm.,  Jan.  18G8,  p.  27.) — Note  to 
the  thirieaith  edition. 
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bark.  It  is  obviously  improper  to  subject  orange  peel  to  long  boiling  ;  as  the 
volatile  oil,  on  which  its  virtues  chiefly  depend,  is  thus  driven  off.  The  dose  in 
substance  is  from  half  a  drachm  to  a  drachm  three  times  a  day.  Large  quanti- 
ties are  sometimes  productive  of  mischief,  especially  in  children,  in  vk^hom  violent 
cohc  and  even  convulsions  are  sometimes  induced  by  it.  We  have  known  the 
case  of  a  child,  in  which  death  resulted  from  eating  the  rind  of  an  orange. 

When  orange  peel  is  used  simply  for  its  agreeable  flavour,  the  rind  of  the 
sweet  orange  is  preferable ;  as  a  tonic,  that  of  the  Seville  orange. 

Off.  Prep,  of  Bitter  Orange  Peel.  Infusura  Aurantii,  Br.;  Infusum  Aurantii 
Compositum,  Br.;  Infusum  Gentianse  Comp  ;  Mistura  Gentianaj,  Br.;  Spiri- 
tus  Arnioraciae  Comp.,  Br.;  Tinctura  Aurantii,  Br.;  Tinct.  Cinchonas  Comp.; 
Tinct.  Gentianae  Comp. 

Off'  Prep,  of  Sweet  Orange  Peel.  Confectio  Aurantii  Corticis,  U.  S.;  Syru- 
pus  Aurantii  Corticis,  U.  S. 

Off.  Prep,  of  the  Flowers.  Aqua  Aurantii  Florum,  U.  S.  W. 

AVEN^  FAEINA.  U.S. 
Oatmeal. 

The  meal  prepared  from  the  seeds  of  Avena  sativa.  U.  S. 

Farine  d'avoine,  Fr.;  Hafermehl,  Germ.;  Farina  dell'avena,  Ital.;  Harlna  de  avena, 
Span. 

Avena.   Sex.Syst.  Triandria  Digynia. — ^a<.  Ord  Graminaceae. 

Gen.  Gh.  Calyx  two-valved,  many-flowered,  with  a  twisted  awn  on  the  back. 
Willd. 

Avena  sativa.  Willd.  Sp.  Plant,  i.  446.  The  common  oat  is  so  well  known 
that  a  minute  description  would  be  superfluous.  It  is  specifically  distinguished 
by  its  "  loose  panicle,  its  two-seeded  glumes,  and  its  smooth  seeds,  one  of  which 
is  awned."  It  was  known  to  the  ancients,  and  is  now  cultivated  in  all  civilized 
countries ;  but  its  original  locality  has  not  been  satisfactorily  ascertained  It 
grows  wild  in  Sicily,  and  is  said  to  have  been  seen  by  Anson  in  the  Island  of 
Juan  Fernandez  on  the  coast  of  Chili. 

This  grain,  though  cultivated  chiefly  for  horses,  is  very  nourishing,  and  is 
largely  consumed  as  food  by  the  inhabitants  of  Scotland,  the  North  of  Ireland, 
Brittany,  and  some  other  countries.  A  decoction  is  said  to  possess  decided 
diuretic  properties,  and  to  be  useful  in  dropsy.  (Lond.  Med.  Times  and  Gaz., 
Sept  1854,  p.  263.)  The  seeds  deprived  of  their  husks  are  called  groats,  but 
are  little  used  in  this  country.  It  is  only  the  meal,  prepared  by  grinding  the 
seeds,  that  is  kept  in  our  shops. 

Oatmeal  contains,  according  to  Yogel,  in  100  parts,  59  of  starch,  4-30  of  a 
grayish  substance  resembling  rather  coagulated  albumen  than  gluten,  8'25  of 
sugar  and  a  bitter  principle,  2-50  of  gum,  2  of  fixed  oil,  and  23-95  of  fibrous 
matter  including  loss.  An  elaborate  analysis  of  oats  deprived  of  the  husk, 
made  by  Professor  J.  P.  Norton,  of  Yale  College,  gave  as  the  average  of  four 
varieties  of  the  grain,  65-11  per  cent,  of  starch,  224  of  sugar,  2-23  of  gum, 
6-55  of  oil,  16-51  of  a  nitrogenous  body  analogous  to  casein,  though  differing 
from  it  in  some  respects,  1-42  of  albumen,  1-68  of  gluten,  2-1*7  of  epidermis, 
and  2-09  of  alkaline  salts,  with  allowance  for  loss  and  error.  Professor  Nor- 
ton thinks  there  may  have  been  some  error  in  the  proportion  of  the  nitrogenous 
compounds,  in  consequence  of  the  difficulty  of  separating  them  from  starch  ;  and 
concludes,  from  the  quantity  of  nitrogen  obtained  by  ultimate  analysis,  that 
these  compounds  must  amount  to  at  least  8  per  cent.  {Am.  Journ.  of  Sci.  and 
Arts,  2d  ser.,  iii.  330.)  Oatmeal  hasno  smell,  is  very  slightly  but  not  unpleas- 
antly bitter,  and  yields  most  of  its  nutritive  matter  with  facility  to  boiling  water. 

Gruel  made  with  oatmeal  affords  a  nutritious,  bland,  and  easily  digested  ali- 
ment, admirably  adapted  to  inflammatory  diseases ;  and,  from  its  somewhat 
laxative  tendency,  preferable  in  certain  cases  to  the  purely  mucilaginous  or 
amylaceous  preparations.  It  is  often  administered  after  brisk  cathartics,  in  order 
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to  render  them  easier,  and  at  the  same  time  more  efficient  in  their  action.  It 
\a  sometimes  also  used  in  the  form  of  enema  ;  and  the  meal,  boiled  with  water 
into  a  thick  paste,  forms  an  excellent  emollient  cataplasm.  Oatmeal  gruel  may 
bo  prepared  by  boiling  an  ounce  of  the  meal  with  three  pints  of  water  to  a 
quart,  straining  the  decoction,  allowing  it  to  stand  till  it  cools,  and  then 
pouring  off  the  clear  liquor  from  the  sediment.  Sugar  and  lemon-juice  may  be 
added  to  improve  its  flavour ;  and  raisins  are  not  unfrequcntly  boiled  with 
the  meal  and  water  for  the  same  purpose.  W. 

AZEDARACH.  U.S.  Secondary. 
Azedarach. 

The  bark  of  the  root  of  Melia  Azedarach.  U.  S. 

Melia.  Sex.  Syst.  Decandria  Monogynia.  —  Nat.  Ord.  Meliacese. 

Gen.  Ch.  Calyx  five-toothed.  Petals  five.  Nectary  cylindrical,  toothed, 
bearing  the  anthers  in  the  throat.    Drupe  with  a  five-celled  nut.  Willd. 

Melia  Azedarach.  Willd.  Sj).  Plant,  ii.  558;  Michaux,  N.  Am.  Sylv.  iii.  4. 
This  is  a  beautiful  tree,  thirty  or  forty  feet  high,  with  a  trunk  fifteen  or  twenty 
inches  in  diameter.  When  alone,  it  attains  less  elevation,  and  spreads  out  into 
a  capacious  summit.  Its  leaves  are  large  and  doubly  pinnate,  consisting  of 
smooth,  acuminate,  denticulate,  dark-green  leaflets,  disposed  in  pairs  with  an 
odd  one  at  the  end.  The  flowers  are  of  a  lilac  colour,  delightfully  fragrant, 
and  in  beautiful  axillary  clusters  near  the  ends  of  the  branches.  The  fruit  is 
a  round  drupe,  about  as  large  as  a  cherry,  and  yellowish  when  ripe. 

This  species  of  Melia  is  variously  called  pride  of  India,  pride  of  China, 
and  common  bead-tree.  It  is  a  native  of  Syria,  Persia,  and  the  north  of  India, 
and  is  cultivated  as  an  ornament  in  different  parts  of  the  world.  It  is  abundant 
in  our  Southern  States,  where  it  adorns  the  streets  of  cities,  and  the  environs 
of  dwellings,  and  has  even  become  naturalized.  North  of  Virginia  it  does  not 
flourish,  though  small  trees  may  sometimes  be  seen  in  sheltered  situations.  It 
flowers  early  in  the  spring.  The  fruit  is  sweetish,  and,  though  said  by  some  to 
be  poisonous,  is  eaten  by  children  without  inconvenience,  and  is  reputed  to 
be  powerfully  vermifuge.  But  the  bark  of  the  root  is  chiefly  employed.  It  is 
preferred  recent,  and  is  scarcely  to  be  found  in  the  shops  at  the  North.  It  has 
a  bitter,  nauseous  taste,  and  yields  its  virtues  to  boiling  water. 

Medical  Properties  aiid  Uses.  This  bark  is  cathartic  and  emetic,  and  in 
large  doses  is  said  to  produce  narcotic  effects  similar  to  those  of  spigelia,  espe- 
cially if  gathered  at  the  season  when  the  sap  is  mounting.  It  is  considered  in 
the  Southern  States 'an  efficient  anthelmintic,  and  appears  to  enjoy,  in  some 
places,  an  equal  degree  of  confidence  with  the  pinkroot.  It  is  thought  also  to 
be  useful  in  those  infantile  remittents  which  resemble  verminose  fevers,  without 
being  dependent  on  the  presence  of  worms.  The  form  of  decoction  is  usually 
preferred.  A  quart  of  water  is  boiled  with  four  ounces  of  the  fresh  bark  to  a 
l)int,  of  which  the  dose  for  a  child  is  a  tablespoonful  every  two  or  three  hours, 
till  it  aff'ects  the  stomach  or  bowels.  Another  plan  is  to  give  a  dose  morning  and 
evening  for  several  successive  days,  and  then  to  administer  an  active  cathartic. 

W. 

BALSAMUM  PERUVIANUM.  U.S.,  Br. 

Balsam  of  Peru. 

The  prepared  juice  of  Myrospermum  Peruiferum  {De  Candolle).  U.S.  A 
balsam  obtained  from  Myroxylon  Pereirse,  Klotzsch.  Br. 

Baumo  do  Peru,  Fr.;  Peruvianischor  Balsam,  Oerm.;  Balaamo  del"  Peru,  Ital.;  Bal- 
Bamo  negro,  Span. 

Myrospermum.  Sex.  Syst.  Decandria  Monogynia.  —  Nat.  Ord.  Leguminosse. 
De  Cand, 

Gen.  Ch.  Calyx  campanulate,  five-toothed,  persistent.    Petals  five,  the  upper 
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one  largest.  Stamens  ten,  free.  Ovary  stipitate,  oblong,  membranous,  with 
from  two  to  six  ovules ;  the  style  originating  near  the  apex,  filiform,  lateral.  Le- 
gume with  the  stalk  naked  at  the  base,  broadly  winged  above,  samaroid,  inde- 
hiscent,  one-celled,  one  or  two  seeded,  laterally  somewhat  pointed  by  the  style. 
Seed  covered  over  with  balsamic  juice.    Cotyledons  thick,  flat.  Be  Candolle. 

Most  botanists  agree  in  uniting  the  genera  Myroxylon  and  Toluifera  of 
LinnaBus,  and  Myrospermum  of  Jacquin,  into  one,  and  follow  De  Candolle  in 
adopting  the  last-mentioned  title.  Klotzsch,  of  Berlin,  however,  asserts  the 
distinctness  of  the  genera  Myroxylon  and  Myrospermum,  and  attaches  the 
Peru  balsam  tree  to  the  former.  {Bonplandia,  Sept.  15,  1857,  p.  274.)  Be- 
sides the  officinal  species,  there  are  others  which  possess  medical  virtues,  and 
have  been  more  or  less  employed.  The  pod  of  M.  frutescens  (Jacq.),  growing 
in  Trinidad,  is  popularly  used  in  that  island  as  a  carminative,  and  externally,  in 
the  form  of  tincture,  as  a  lotion  in  rheumatic  pains;  and  a  small  quantity  of 
balsamic  juice  is  obtained  by  incisions  in  the  stem,  not  distinguishable  from  bal- 
sam of  Tola.  (Pharm.  Journ.  and  Trans.,  Sept.  1862,  p.  108.)  Another  spe- 
cies is  known  in  Paraguay  under  the  name  of  quino-quino,  the  bark  of  which 
is  used,  in  powder  and  decoction,  as  a  remedy  in  wounds  and  ulcers;  and  from 
the  trunk  of  which  a  juice  is  obtained,  which  in  its  concrete  state  closely  re- 
sembles dried  balsam  of  Peru.  {Ibid.,  Oct.  1862,  p.  183.)  In  relation  to  the 
particular  species  which  yields  the  balsam  now  under  consideration,  there  has 
been  much  uncertainty.  After  the  death  of  Linnaeus,  specimens  of  a  plant 
were  sent  to  the  younger  Linnaeus  by  Mutis,  from  New  Granada,  which  was 
said  by  this  botanist  to  yield  the  balsam  of  Peru.  A  description  of  the  plant 
was  published  in  the  Supplementum  Plantarum  with  the  name  of  Myroxylon 
Peruiferum ;  and  pharmacologists  have  generally  referred  the  balsam  to  it. 
But  considerable  doubt  has  existed  as  to  the  identity  of  the  species;  nor  have 
these  doubts  been  satisfactorily  settled  up  to  the  present  time.  Specimens  of  a 
plant  were  received  by  Dr.  Pereira  from  Central  America,  which,  there  is  no 
reason  to  doubt,  is  the  real  source  of  Peruvian  balsam.  Upon  comparing  these 
with  the  specimen  of  Mutis's  plant,  preserved  in  the  Herbarium  of  the  Linnsean 
Society,  he  found  a  sufficiently  close  resemblance  in  the  leaves;  but  unfortu- 
nately this  specimen  is  not  perfect,  and  a  certain  conclusion  did  not  seem  to 
be  attainable.  A  species  of  Myrospermum  was  described  by  Ruiz,  in  his  Qui- 
nologia,  as  the  true  Peruvian  balsam  plant,  which  he  believed  to  be  identical 
with  Myroxylon  Peruiferum  of  Linn.,  and  named  accordingly.  But  this  identity 
is  denied  by  Kunth  and  De  Candolle,  who  consider  Ruiz's  plant  to  be  the  My- 
rospermum puhescens.  (Prodrom.  ii.  95.)  Lambert,  in  his  Illustrations  of  the 
genus  Cinchona,  translated  the  description  of  Ruiz,  and  gave  a  figure  of  the 
plant  (p.  97);  but,  according  to  Dr.  Pereira,  he  drew  the  figure  from  Pavon's 
specimens  contained  in  the  British  Museum,  which  were  not  those  of  Ruiz's 
plant,  and  were  marked  in  Pavon's  own  handwriting  Myroxylon  halsamiferum. 
With  this  figure  the  i-eal  plant  corresponds  most  closely;  and  it  would  appear, 
therefore,  not  to  be  the  M.  Peruiferum  of  Ruiz,  the  M.  puhescens  of  Kunth  - 
and  De  Candolle.  More  recently.  Prof.  Carson,  of  the  University  of  Pennsyl- 
vania, received  from  Central  America  a  specimen,  in  leaf  and  flower,  of  the 
true  Peruvian  balsam  tree,  which  he  described  and  figured  in  the  Am.  Journ. 
of  Pharm.  for  July,  1860  (p.  297).  From  a  comparison  of  this  specimen  with 
the  description  of  Pereira's  plant,  and  with  that  by  Willdenow,  in  the  4th  edi- 
tion of  the  Species  Plantarum,  of  the  M.  Peruiferum  of  the  younger  Linnaeus, 
he  concluded  that  the  three  plants  were  identical,  and  that  the  balsam  is  in  fact, 
as  originally  supposed,  the  product  of  the  Myroxylon  Peruiferum  of  I;inn.,  the 
Myrospermum  Peruiferum  of  Kunth  and  De  Candolle.  In  the  uncertainty  which 
exists  upon  this  subject,  we  shall  give  a  brief  account  of  the  plant  described 
and  figured  b}^  Pereira,  with  the  designation  of  "  Myrospermum  of  Sonsonate," 
leaving  its  proper  botanical  place  to  be  determined  by  further  observation. 

The  Myrospermum  of  Sonsonate,  for  which  Dr.  Royle  proposes  the  name  of 
Myrospermum  Pereirse^'m  honour  of  the  late  Dr.  Pereira  (ifanua^  of  Mat.  Med., 
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2(1  ed.,  i>.  414),  the  Myroxylon  Pereirae  of  Klotzsch  (Br.),  is  a  handaome  tree, 
with  a  straight,  rouud,  lofiy  stem,  a  smooth  ash-coloured  bark,  and  eprcading 
branches  at  the  top.  'I'iie  leaves  are  alternate,  petiulate,  and  unequally  pinnate. 
The  leaflets  are  from  five  to  eleven,  shortly  petiolate,  oblong,  oval-oblong,  or 
ovate,  ai)out  three  inches  long  by  somewhat  less  than  an  inch  and  a  half  in 
breadth,  rounded  iit  the  base,  and  contracting  abruptly  at  top  into  an  emargin- 
ate  point.  When  held  up  to  the  light,  they  exhibit,  in  lines  parallel  with  the 
primary  veins,  beautiful  rounded  and  linear  pellucid  spots.  The  common  and 
partial  petioles  and  midribs  are  smooth  to  the  naked  eye,  but,  when  examined 
with  a  uncroscope,  are  found  to  be  furnished  with  short  hairs.  The  fruit,  in- 
cluding the  winged  footstalks,  varies  from  two  to  four  inches  in  length.  At  its 
peduncular  extremity  it  is  rounded  or  slightly  tapering;  at  the  top  enlarged, 
rounded,  and  swollen,  with  a  small  point  at  the  side.  The  mesocarp,  or  main 
investment  of  the  fruit,  is  fibrous,  and  contains  in  distinct  receptacles  a  balsamic 
juice,  which  is  most  abundant  in  two  long  receptacles  or  vittae,  one  upon  each 
side.  A  gum-resin  exudes  spontaneously  in  small  quantities  from  the  trunk  of 
the  tree,  which,  though  containing,  besides  gum  and  resin,  a  small  proportion 
of  volatile  oil,  is  wholly  distinct  from  the  proper  balsam,  and  yields  no  cinaamic 
acid.  (Attfield,  Pharm.  Journ.,  Dec.  1863,  p.  248.) 

This  tree  grows  in  Central  America,  in  the  State  of  Saint  Salvador,  upon  the 
Pacific  Coast.  Dr.  Charles  Dorat,  in  a  letter  to  Professor  Carson,  states  that  it 
is  never  found  at  a  greater  height  on  the  mountains  than  one  thousand  feet, 
that  it  begins  to  be  productive  after  five  years,  and  continues  to  yield  for  thirty 
years  or  more,  and  that  the  aroma  of  its  flowers  is  perceived  at  the  distance  of 
one  hundred  yards.  {Am.  Journ.  of  Pharm.,  xyixn.^(i'6.)  The  balsam  is  col- 
lected from  it  exclusively  by  the  aborigines,  within  a  small  district  denomi- 
nated the  Balsam  Coast,  extending  from  Acajutla  to  Port  Libertad.  Incisions 
are  made  into  the  bark,  which  is  slightly  burned,  so  as  to  cause  the  juice  to  flow. 
Previous  to  the  incisions,  according  to  Dr.  Dorat,  the  bark  is  beaten  on  four 
sides  of  the  trunk,  so  as  to  separate  it  from  the  wood  without  breaking  it ;  in- 
termediate strips  being  left  sound,  in  order  not  to  destroy  the  life  of  the  tree. 
Cuts  are  then  made  in  the  bruised  bark,  and  the  exuding  balsam  set  on  fire. 
Fifteen  days  after  this  operation  the  juice  begins  to  flow  freely.  It  is  received 
on  cotton  or  woollen  rags  inserted  into  the  apertures,  which,  after  saturation, 
are  removed  and  replaced  by  others.  When  sufficient  is  collected,  the  rags  are 
boiled  in  water  in  large  jars,  and  the  liquid  allowed  to  stand ;  whereupon  the 
water  rises  to  the  top,  and  is  poured  off,  leaving  the  balsam,  which  is  put  into 
calabashes  or  bladders.  (Pharm.  Journ.  and  Trans.,  xi.  205.)*  It  is  then  taken 
for  sale  to  the  neighbouring  town  of  Sonsonate,  where  it  is  purified  by  sub- 
sidence and  straining,  and  put  into  jars  for  exportation.  The  annual  avei*age 
produce  is  said  to  be  about  25,000  pounds. 

Seeds  of  the  Peru  balsam  tree,  sent  to  Ceylon  and  the  W.  India  islands  of 
Jamaica  and  Trinidad,  have  proved  fruitful,  and  young  plants  derived  from 
them  are  growing  vigorously;  so  that  at  no  great  distance  in  the  future  com- 
merce will  cease  to  depend  for  its  supplies  upon  Central  America.  (Pharm. 
Journ.  and  Trans.,  2d  ser.,  vi.  441,  Feb.  1865.) 

A  substance  called  white  balsam  is  procured  from  the  fruit  by  expression. 
This  has  been  confounded  by  some  with  the  balsam  of  Tolu,  but  is  wholly  dis- 
tinct. It  is  of  a  semifluid  or  soft-solid  consistence,  somewhat  granular,  and, 
on  standing,  separates  into  a  white  resinous  crystalline  deposit,  and  a  superior 
translucent  more  fluid  portion.  The  smell,  though  quite  distinct  from  that  of 
the  balsam  of  Tolu  and  Peru,  is  not  disagreeable.  Dr.  Stenhouse  has  obtained 
from  it  a  peculiar  resinous  body,  readily  crystallizable,  and  remarkably  indif- 

*  In  a  communication  to  the  Pharmaceutical  Journal  (Dec.  1863,  p.  241),  Mr.  Daniel 
Hanbury  published  an  extract  of  a  letter  from  Dr.  Dorat,  giving  an  account  of  a  somewhat 
modified  process  for  collecting  the  balsam.  After  the  bruising  of  the  bark  as  described  in 
the  text,  fire  is  applied  to  the  beaten  bark,  which  becomes  charred,  and,  after  eight  days, 
falls  olf  in  places,  or  is  removed  ;  and  the  rags  are  spread  on  the  bare  wood,  and  allowed 
to  remain  till  saturated.  They  arc  then  treated  as  above  stated.  {Note  to  the  twelfth  edition.) 
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ferent  in  its  chemical  affinities,  which  he  denominates  myroxocarpin.  (Pharm. 
Journ.  and  Trans.,  x.  290.)  Dr.  Dorat,  however,  denies  that  the  white  balsam 
is  produced  by  the  same  tree,  or  in  the  same  vicinity. 

Another  substance  obtained  from  the  same  tree,  and  much  used  in  Central 
America,  is  a  tincture  of  the  fruit,  made  by  digesting  it  in  rum.  It  is  called 
halsamito  by  the  inhabitants,  and  is  said  to  be  stimulant,  anthelmintic,  and  di- 
uretic. It  is  also  used  as  an  external  application  to  gangrenous  or  indolent 
ulcers,  and  as  a  wash  to  the  face  to  remove  freckles.  According  to  Dr.  Dorat, 
the  balsamito  is  not  the  tincture,  but  an  alcoholic  extract  of  the  young  fruit. 
]!ieither  this  nor  the  white  balsam  reaches  the  markets  of  this  country. 

The  balsam  of  Peru  was  named  from  its  place  of  exportation ;  and  it  was 
long  thought  to  be  a  product  of  Peru.  It  is  now  shipped  partly  from  the  Pa- 
cific Coast,  and  partly  from  the  Balize  or  other  ports  on  the  Atlantic  side, 
whither  it  is  brought  across  the  country.  It  was  Guibourt  who  first  made 
known  the  fact  of  its  exclusive  production  in  Central  America.  As  imported 
it  is  usually  in  tin  canisters,  with  a  whitish  scum  upon  its  surface,  and  more 
or  less  deposit,  which  is  dissolved  with  the  aid  of  heat. 

The  balsam  is  said  to  be  adulterated  in  Europe  with  castor  oil,  copaiba,  &c. 
(Pharm.  Journ.  and  Trans.,  xii.  549)  ;  and  a  factitious  substance  has  been  sold 
in  this  country  for  the  genuine  balsam,  prepared  by  dissolving  balsam  of  Tolu 
in  alcohol.  This  may  be  distinguished  by  taking  fire  readily,  and  burning  with 
a  blue  flame.  (N.Y.  Journ.  of  Pharm., '\.\Z'd.)  It  would,  moreover,  undergo 
diminution  in  volume  when  mixed  with  water,  which  is  not  the  case  with  the 
genuine  balsam.  {Br.)  A  method  of  detecting  castor  oil,  proposed  by  Dr. "Wag- 
ner, is  to  expose  a  small  portion  of  the  suspected  balsam  to  distillation  until 
somewhat  more  than  one-half  has  passed,  to  shake  the  distillate  with  baryta- 
water,  to  remove  by  means  of  a  pipette  the  layer  of  oil  floating  on  the  surface, 
and  to  shake  this  with  a  concentrated  solution  of  bisulphite  of  soda.  If  castor 
oil  be  present,  the  liquid  will  immediately  become  a  crystalline  mass.  {Am. 
Journ.  of  Pharm.,  XXX.  570,  from  Annal  der  Ghem.  und  Pharm.) 

Properties.  Balsam  of  Peru  is  viscid  like  syrup  or  honey,  of  a  dark  reddish- 
brown  colour,  a  fragrant  odour,  and  a  warm  bitterish  taste,  leaving  when  swal- 
lowed a  burning  or  prickling  sensation  in  the  throat.  Its  sp.  gr.  is  from  1-14  to 
1  16.  When  exposed  to  flame  it  takes  fire,  diffusing  a  white  smoke  and  fragrant 
odour.  Containing  resin,  volatile  oil,  and  either  benzoic  or  cinnamic  acid,  it  is 
properly  considered  a  balsam,  though  probably.somewhat  altered  by  heat.  Al- 
cohol entirely  dissolves  it,  taking  up  one  part  in  five.  {Br.)  Boiling  water  ex- 
tracts the  acid.  From  1000  parts  of  the  balsam,  Stolze  obtained  24  parts  of  a 
brown  nearly  insoluble  resinous  matter,  207  of  resin  readily  soluble,  690  of  oil, 
64  of  benzoic  acid,  6  of  extractive  matter,  and  a  small  proportion  of  water.  The 
oil  he  considers  to  be  of  a  peculiar  nature,  differing  from  the  volatile,  the  fixed, 
and  the  empyreumatic  oils.  Fremy  gives  the  following  views  of  the  composi- 
tion of  the  balsam.  The  acid  is  cinnamic  and  not  benzoic  acid.  The  oily  sub- 
stance is  named  by  him  cinnamein.  It  is  decomposed  by  caustic  potassa  into 
cinnamicacid,  which  unites  with  the  alkali,  and  a  light  oily  fluid  called  ^jeriti-m. 
The  resin  is  a  hydrate  of  cinnamein,  and  increases  at  the  expense  of  the  lat- 
ter principle  as  the  balsam  hardens.  Cinnamein  often  holds  in  solution  a  crys- 
talline substance  called  metacinnamein,  isomeric  with  hydruret  of  cinnamyl, 
and  by  its  oxidation  producing  cinnamic  acid.  When  none  exists  in  the  balsam, 
it  is  presumed  to  have  been  wholly  converted  into  that  acid. 

Medical  Properties  and  Uses.  This  balsam  is  a  warm  stimulating  tonic  and 
expectorant,  and  has  been  recommended  in  chronic  catarrhs,  certain  forms  of 
asthma,  phthisis,  and  other  pectoral  complaints  attended  with  debility.  It  has 
also  been  used  in  gonorrhoea,  leucorrhoea,  amenorrhcea,  "chronic  rheumatism, 
and  palsy.  At  present,  however,  it  is  little  employed  by  American  physicians. 
As  an  external  application  it  has  been  found  beneficial  in  chronic  indolent  ul- 
cers. The  dose  is  half  a  fluidrachm.  It  is  best  administered  diffused  in  water  by 
means  of  sugar  and  the  yolk  of  eggs  or  gum  arable.  W. 
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BALSAMUM  TOLUTANUM.  U.S., Br. 
Ikdsam  of  Tolu. 

The  juice  of  Myrospenuum  Toluifcruin  {De  Candolle).  U.  S.  A  balsam  ob- 
tained from  Myroxylon  Toluifera.  lit'. 

BaumedoTolu,/-'/'.;  Tolubulsuin,Ci'erm.;  Balsamo  del  Tolu, 7tef.;  Balsamode Tolu, '^^an. 

Myrospermum.  See  BALSAMUM  PKRUVIANUM. 

For  a  long  time  the  tree  from  which  this  balsam  is  derived  retained  the  name 
of  Toluifera  Balmmum,  given  to  it  by  Linnajus;  but  it  is  now  admitted  that 
the  genus  Toluifera  was  formed  upon  insuIGcient  grounds;  and  botanists  agree 
in  referring  the  Tolu  balsam  tree  to  the  genus  Myroxylon,  or,  as  it  was  after- 
wards named,  Myrospermum.  Ruiz,  one  of  the  authors  of  the  Flora  Peruviana, 
considered  it  identical  with  Myroxylon  Peruiferum;  but  M.  Achille  Richard 
determined  that  it  was  a  distinct  species,  and  gave  it  the  appropriate  speciGc 
nanie  of  Toluiferum,  which  is  now  recognised  by  the  Pharmacopoeias.  Sprengel 
and  Humboldt  also  consider  it  a  distinct  species  of  Myroxylon.  According  to 
Richard,  who  had  an  opportunity  of  examining  specimens  brought  from  South 
America  by  Humboldt,  the  leaflets  of  M.  Peruiferum  are  thick,  coriaceous, 
acute,  blunt  at  the  apex,  and  all  equal  in  size;  while  those  of  M.  Toluiferum 
are  thin,  membranous,  obovate,  with  a  lengthened  and  acuminate  apex,  and  the 
terminal  one  is  longest.  M.  Peruiferum  is  found  in  Peru  and  the  southern 
parts  of  New  Granada;  M.  Toluiferum  grows  in  New  Granada,  and  abounds 
especially  in  the  neighbourhood  of  Tolu.  The  wood  of  the  latter  species,  ac- 
cording to  Humboldt,  is  of  a  deep-red  colour,  has  a  delightful  balsamic  odour, 
and  is  much  used  for  building.  Mr.  John  Weir,  who  visited  the  country  of  the 
Tolu  balsam  tree,  found  it  growing  abundantly  in  the  mountainous  region  on 
the  Magdalena  river,  near  the  towns  of  Plato  and  Las  Mercedes,  but  at  a  con- 
siderable distance  from  the  stream.  The  average  height  of  the  trees  is  seventy 
feet,  the  trunk  sometimes  more  than  two  feet  in  diameter  at  a  yard  from  the 
ground,  and  the  height  to  the  first  branches  40  feet,  so  that  it  was  necessary 
to  fell  the  tree  in  order  to  obtain  the  leaves  and  fruit.  (Pharm.  Journ.  and 
Trans.,  July,  1864,  p.  61.) 

The  balsam  is  procured  by  making  incisions  in  the  trunk  quite  through  the 
bark.  The  juice  is  received  in  small  calabash  cups,  which  are  inserted  in  slight 
excavations  beneath  the  point  of  two  vertical  incisions  meeting  at  the  lower 
end ;  and  Mr.  Weir  has  seen  as  many  as  twenty  cups  at  a  time  on  one  tree. 
The  collectors  go  from  tree  to  tree  emptying  the  cups  into  flasks  of  raw  hide. 
In  these  skin  ves.sels  the  juice  is  taken  to  the  different  ports  on  the  river,  where 
it  is  transferred  to  tin  cans.  (Weir,  Ibid.)  It  is  brought  from  Carthagena  in 
calabashes  or  baked  earthen  jars,  or  in  tin  or  glass  vessels.  G.  L.  Ulex  gives  as 
a  test  of  the  purity  of  the  balsam,  that,  if  heated  in  sulphuric  acid,  it  dissolves 
without  disengagement  of  sulphurous  acid,  and  yields  a  cherry-red  liquid.  (Ar- 
chiv.  der  Pharm.,  Jan.  1853) 

Properties.  As  first  imported,  balsam  of  Tolu  has  a  soft,  tenacious  consist- 
ence, which  varies  considerably  with  the  temperature.  By  age  it  becomes  hard 
and  brittle  like  resin.  It  is  shining,  translucent,  of  a  reddish  or  yellowish-brown 
colour,  a  highly  fragrant  odour,  and  a  warm,  somewhat  sweetish  and  pungent, 
but  not  disagreeable  taste.  Exposed  to  heat,  it  melts,  inflames,  and  diffuses  an 
agreeable  odour  while  burning.  It  is  entirely  dissolved  by  alcohol  and  the  vola- 
tile oils.  Boiling  water  extracts  its  acid.  Distilled  with  water  it  affords  a  small 
proportion  of  volatile  oil ;  and,  if  the  heat  be  continued,  an  acid  matter  sub- 
limes. Mr.  Hatchett  states  that,  when  dissolved  in  the  smallest  quantity  of  solu- 
tion of  of  potassa,  it  loses  its  own  characteristic  odour,  and  acquires  that  of  the 
clove  pink.  Its  ingredients  are  resin,  cinnamic  acid,  and  volatile  oil,  the  pro- 
portions of  which  vary  in  different  specimens.  The  acid  was  formerly  thought 
to  be  benzoic;  but  was  proved  by  Fremy  to  be  the  cinnamic.  The  existence  of 
the  former  acid  in  the  balsam  was  denied  by  that  chemist ;  and,  though  Deville 
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subsequently  obtained  benzoic  acid  from  it,  yet,  according  to  Kopp,  this  did  not 
pre-exist  in  the  balsam,  but  resulted  from  changes  produced  in  the  resin  by  heat, 
or  the  reaction  of  strong  alkaline  solutions.  The  pure  volatile  oil  is  a  carbo- 
hydrogen  (Cj^Hg),  which  is  denominated  by  Kopp  tolene.  According  to  the  same 
chemist,  the  resinous  matter  is  of  two  kinds,  one  very  soluble  in  alcohol,  the 
other  but  slightly  so.  (Journ.  de  Pharm.,  3e  ser.,  xi.  426.)  Guibourt  observed 
that  the  balsam  contains  more  acid,  and  is  less  odorous  in  the  solid  form ;  and 
thinks  that  the  acid  is  increased  at  the  expense  of  the  oil.  TrommsdorfF  obtained 
88  per  cent,  of  resin,  12  of  acid,  and  only  0-2  of  volatile  oil.  According  to  Mr. 
Heaver,  the  balsam  yields  by  distillation  about  one-eighth  of  its  weight  of  pure 
cinnamic  acid.  The  acid  distils  over  in  the  form  of  a  heavy  oil,  which  condenses 
into  a  white  crystalline  mass.  It  may  be  freed  from  empyreumatic  oil  by  press- 
ure in  bibulous  paper,  and  subsequent  solution  in  boiling  water,  which  deposits 
it  in  minute  colourless  crystals,  upon  cooling.  (Am.  Journ.  of  Pharm.,  xv.  7Y.) 
According  to  Fremy,  this  balsam  is  closely  analogous  in  constitution  to  the 
balsam  of  Peru,  being  composed  of  cinnaraein,  cinnamic  acid,  and  resin. 

Medical  Properties  and  Uses.  Balsam  of  Tolu  is  a  stimulant  tonic,  with  a 
peculiar  tendency  to  the  pulmonary  organs.  It  is  given  with  some  advantage 
in  chronic  catarrh  and  other  pectoral  complaints,  in  which  a  gently  stimulating 
expectorant  is  demanded ;  but  should  not  be  prescribed  until  after  the  reduction 
of  inflammatory  action.  Independently  of  its  medical  virtues,  its  agreeable 
flavour  renders  it  a  popular  ingredient  in  expectorant  mixtures.  Old  and  ob- 
stinate coughs  are  said  to  be  sometimes  greatly  relieved  by  the  inhalation  of 
the  vapour,  proceeding  from  an  ethereal  solution  of  this  balsam.  From  ten  to 
thirty  grains  may  be  given  at  a  dose,  and  frequently  repeated.  The  best  form 
of  administration  is  that  of  emulsion,  made  by  triturating  the  balsam  with  mu- 
cilage of  gum  arable  and  loaf  sugar,  and  afterwards  with  water. 

Off.  Prep.  Syrupus  Tolutanus,  Br.;  Tinctura  Benzoini  Composita;  Tinctura 
Tolutana.  W. 

BARIUM. 

Barium. 

This  is  the  metallic  radical  of  the  earth  baryta,  and  the  basis  of  two  officinal 
compounds.  It  was  first  obtained  in  1808  by  Sir  H.  Davy,  who  describes  it  as  a 
difficultly  fusible  metal,  of  a  dark-gray  colour,  effervescing  violently  with  water, 
and  considerably  heavier  than  sulphuric  acid.  Its  eq.  is  GS'T,  and  symbol  Ba. 
When  exposed  to  the  air,  it  instantly  becomes  covered  with  a  crust  of  baryta, 
and  when  gently  heated,  burns  with  a  deep-red  light.  The  only  officinal  com- 
pounds of  barium  are  the  chloride,  and  the  carbonate  of  the  protoxide  (baryta). 

Baryta  may  be  obtained  from  the  native  carbonate  by  intense  ignition  with 
carbonaceous  matter;  or  from  the  native  sulphate,  by  ignition  with  charcoal, 
which  converts  it  into  sulphuret  of  barium,  subsequent  solution  of  the  sulphuret 
in  nitric  acid,  and  strong  ignition  of  the  nitrate  formed  to  dissipate  the  acid. 
As  thus  obtained,  it  is  an  anhydrous  solid,  caustic,  alkaline,  difficultly  fusible, 
and  of  a  grayish-white  colour.  Its  sp.  gr.  is  about  4.  It  acts  on  the  animal 
economy  as  a  poison.  When  sprinkled  with  water  it  slakes  like  lime,  becomes 
hot,  and  is  reduced  to  the  state  of  a  white  pulverulent  hydrate,  containing  one 
eq.  of  water.  The  same  hydrate  is  formed  in  mass,  when  the  anhydrous  earth  is 
made  into  a  paste  with  water,and  exposed  to  a  red  heat  in  a  platinum  crucible. 
The  excess  of  water  is  expelled,  and  the  hydrate,  undergoing  fusion,  may  be 
poured  out  and  allowed  to  congeal.  Baryta  dissolves  in  water,  and  forms  the 
reagent  called  barijta-water.  A  boiling  saturated  solution,  as  it  cools,  yields 
crystals  of  baryta,  containing  much  water  of  crystallization. 

An  economical  process  for  obtaining  baryta  in  crystals  has  been  published 
by  Dr.  Mohr,  of  Coblentz.  It  consists  in  adding  to  a  boiling  solution  of  caustic 
soda  an  equivalent  quantity  of  chloride  of  barium  and  nitrate  of  baryta.  In  con- 
sequence of  the  usual  impurities  in  caustic  soda,  a  precipitate  is  formed  of  some 
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carbonate  and  sulphate  of  baryta,  which  is  easiiy  separated  by  subsidence  from 
the  solution  of  caustic  baryta,  kept  hot.  This,  when  clear,  is  drawn  off  by  a 
syphon,  and  put  in  a  suitable  covered  vessel  to  cool  and  crystallize;  when  the 
whole  liquid  is  often  converted  into  a  mass  of  acicular  crystals.  {Pliarm.  Journ. 
and  2'rans.,  Dec.  1856.) 

Baryta  consists  of  one  cq.  of  barium  687,  and  one  of  oxygen  8  =  767.  Its 
symbol  is,  therefore,  BaO.  B. 

BARYTA  CARBONAS.  U.S. 
Carbonate  of  Baryta. 

Carbonate  do  baryte,  Fr.;  Kohlensaurer  Baryt,  Germ.;  Barite  carbonate,  ItaL;  Carbo- 
nate do  bnrito,  Span. 

The  officinal  carbonate  of  baryta  is  the  native  carbonate,  a  rare  mineral,  dis- 
covered in  1783  by  Dr.  Withering,  in  honour  of  whom  it  is  called  Witherite. 
It  is  found  in  Sweden  and  Scotland,  but  most  abundantly  in  the  lead  mines  of 
the  north  of  England.  It  occurs  usually  in  grayish,  or  pale  yellowish-gray, 
fibrous  masses,  but  sometimes  crystallized.  Its  sp.  gr.  varies  from  4*2  to  4'4. 
It  is  generally  translucent,  but  sometimes  opaque.  It  effervesces  with  acids, 
and,  before  the  blowpipe,  melts  into  a  white  enamel  without  losing  its  carbonic 
acid.  It  con.sists  of  one  eq.  of  acid  22,  and  one  of  baryta  76*7=  98-7.  It  is  dis- 
tinguished from  the  carbonate  of  strontia,  with  which  it  is  most  liable  to  be 
confounded,  by  its  greater  specific  gravity,  and  by  the  absence  of  a  reddish 
flame  upon  the  burning  of  alcohol  impregnated  with  its  muriatic  solution.  If 
strontia  be  present,  the  reddish  flame  will  detect  it. 

When  pure,  carbonate  of  baryta  is  entirely  soluble  in  muriatic  acid.  Any  sul- 
phate of  baryta  present  is  left  undissolved.  If  neither  ammonia  nor  sulphuretted 
hydrogen  produces  discoloration  or  a  precipitate  in  the  muriatic  solution,  the 
absence  of  alumina,  iron,  copper,  and  lead  is  shown.  Lime  may  be  detected  by 
adding  an  excess  of  sulphuric  acid,  which  will  throw  down  the  baryta  as  a  sul- 
phate, and  afterwards  testing  the  clear  liquid  with  carbonate  of  soda,  which,  if 
lime  be  present,  will  produce  a  precipitate  of  carbonate  of  lime. 

Carbonate  of  baryta  acts  as  a  poison  on  the  animal  economy.  Its  only  offici- 
nal use  is  to  prepare  chloride  of  barium. 

Off.  Prep.  Barii  Chloridum,  U.S.  B. 

BARYTJE  SULPHAS. 

Sulphate  of  Baryta. 

Heavy  spar,  Baroselenite ;  Sulfate  de  baryte,  Fr.;  Schwefelsaurer  Baryt,  Germ.;  Barite 
sulfatft,  Hal. 

The  native  sulphate  of  baryta  is  used  in  pharmacy  with  the  same  view  as  the 
native  carbonate;  namely,  to  obtain  chloride  of  barium.  The  U.  S.  Pharmaco- 
poeia directs  for  this  purpose  the  carbonate ;  but,  as  the  sulphate  may  be  used 
more  economically,  and  is,  in  fact,  generally  employed  in  the  preparation  of 
chloride  of  barium,  we  retain  it  here,  though  not  recognised  as  officinal. 

Sulphate  of  baryta  is  a  heavy,  lamellar,  brittle  mineral,  varying  in  sp.  gr.  from 
4*4  to  4  6.  It  is  generally  translucent,  but  sometimes  transparent  or  opaque,  and 
its  ordinary  colour  is  white  or  flesh-red.  When  crystallized,  it  is  usually  in  very 
flat  rhombic  prisms.  Before  the  blowpipe  it  strongly  decrepitates,  and  melts  into 
a  white  enamel,  which,  in  the  course  of  ten  or  twelve  hours,  falls  to  powder.  It 
is  thus  partially  converted  into  sulphate  of  barium,  and,  if  applied  to  the  tongue, 
will  give  a  taste  like  that  of  putrid  eggs,  arising  from  the  formation  of  sulphuret- 
ted hydrogen.    It  consists  of  one  eq.  of  acid  40,  and  one  of  baryta  76-7  =  116-7. 

This  salt,  on  account  of  its  great  insolubility,  is  not  poisonous.  Ground  to 
fine  powder,  it  is  sometimes  mixed  with  white  lead,  but  impairs  the  quality  of 
that  pigment.  The  artificial  sulphate  of  baryta,  under  the  name  of  permanent 
white  or  hlancfix,  is  much  used  in  the  arts  as  a  water  colour.   It  is  made  froixv 
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both  the  native  sulphate  and  native  carbonate.  It  forms  a  dazzling  white  colour, 
unalterable  by  light,  heat,  air,  or  sulphuretted  hydrogen.  It  is  used  by  the  manu- 
facturers of  paper  hangings,  and  for  mixing  with  other  colours,  the  tone  of  which 
it  does  not  impair.  (Chem.  Gaz.,  Feb.  1, 185t.)  B. 

BEL^  FRUCTUS.  Br. 

Bael  Fruit. 

The  dried  half-ripe  fruit  of  ^gle  Marmelos.  Br. 

This  is  a  newly  introduced  oflScinal  of  the  British  Pharmacopoeia,  little  known 
as  yet  in  Great  Britain,  and  scarcely  at  all  in  the  United  States;  and  probably 
sanctioned  by  the  British  Council  out  of  complaisance  to  practitioners  in  the 
E.  Indies,  who  are  said  to  have  used  it  with  advantage.  It  is  the  unripe  fruit  of 
the  ^gle  Marmelos  of  De  Candolle,  belonging  to  the  Au7'antiaceae,  and  with 
the  following  generic  character.  "Flowers  bi-sexual.  Petals  4-5,  patent.  Sfa- 
mens  30-40,  with  distinct  filaments,  and  linear-oblong  anthers.  Ovary  8-15 
celled,  with  numerous  ovules  in  each  cell.  Style  very  short  and  thick.  Stigma 
capitate.  Fruit  baccate,  with  a  hard  rind,  8-15  celled,  the  cells  6-10  seeded. 
Seed  with  a  woolly  coat,  covered  with  a  slimy  liquid."  {Wight  &  Arnott.) 

This  species  of  ^gle,  sometimes  called  the  Bengal  quince,  is  a  rather  large 
tree,  with  an  erect  stem,  and  few  and  irregular  branches,  covered  with  an  ash- 
coloured  bark,  and  furnished  in  general  with  strong,  very  sharp,  axillary  thorns, 
single  or  in  pairs.  The  leaves  are  ternate,  with  oblong-lanceolate,  crenulated, 
slightly  dotted  leaflets,  of  which  the  terminal  is  largest.  The  flowers  are  large, 
white,  and  in  small,  terminal  or  axillary  panicles.  The  fruit  is  a  berry,  of  about 
the  size  of  a  large  orange,  somewhat  spherical,  but  flattened  at  the  base,  and  de- 
pressed at  the  insertion  of  the  stem,  with  a  hard  smooth  shell,  and  from  10  to 
15  cells,  containing  besides  the  seeds  a  large  quantity  of  exceedingly  tenacious 
mucilage,  which,  when  dried,  is  hard  and  transparent.  The  tree  is  a  native  of 
llindostan  and  of  further  India.  It  is  figured  in  the  Pharm.  Journ.  and  Trans. 
(Octob.  1850,  p.  166),  from  which  we  have  taken  the  foregoing  account. 

Several  parts  of  the  tree  are  used  in  India.  The  ripe  fruit  is  described  as 
fragrant,  and  of  a  delicious  flavour ;  and  a  sort  of  sherbet  prepared  from  it  is 
deemed  useful  in  febrile  aS"ections.  The  mucilage  about  the  seeds  is  applied  to 
various  purposes  in  the  arts,  in  connection  with"  its  viscid  properties.  The  rind 
is  used  in  dyeing.  The  flowers  are  deemed  refrigerant  by  the  native  physicians. 
The  fresh  leaves  yield  by  expression  a  bitterish  and  somewhat  pungent  juice, 
which,  diluted  with  water,  is  occasionally  used  in  the  early  stage  of  catarrhal 
and  other  fevers.  The  bark  of  the  stem  and  root  is  thought  to  possess  febrifuge 
properties.  But  it  is  the  unripe  or  half-ripe  fruit  which  is  chiefly  employed,  and 
is  the  part  recognised  by  the  British  Pharmacopoeia. 

Properties.  The  dried  fruit  is  imported  into  England  in  vertical  slices,  or  in 
broken  pieces  consisting  of  a  part  of  the  rind  with  the  adherent  pulp  and  seeds. 
The  "rind  is  aboiit  a  line  and  a  half  thick,  covered  with  a  smooth  pale-brown 
or  grayish  epidermis,  and  internally,  as  well  as  the  dried  pulp,  brownish-orange, 
or  cherry-red."  {Br.)  When  moistened,  the  pulp  becomes  mucilaginous.  The 
fruit  is  astringent  to  the  taste,  and  yields  its  virtues  to  water  by  maceration  or 
decoction.  It  was  found  by  Mr.  Pollock  to  contain  tannic  acid,  a  concrete 
essential  oil,  and  a  vegetable  acid.  {Med.  Tivies  and  Gaz.,  Feb.  1864,  p.  199.) 

The  difficulty  of  obtaining  bael  in  England,  is  said  of  late  to  have  led  to  the 
substitution  for  it  of  mangosteen,  the  fruit  of  Garcinia  Mangostana.  This  is  in 
irregular  fragments  of  the  rind,  without  any  adhering  pulp.  The  pieces  are 
convex,  three  or  four  lines  or  more  in  thickness,  externally  covered  with  a 
smooth,  deep  reddish-brown,  easily  separable  coating,  and  internally  pale  red- 
dish-brown or  reddish-yellow,  smooth,  but  with  projecting  vertical  lines.  (Prof. 
Bentley,  Pharm.  Journ.  and  Trans.,  May,  1861,  p.  654.) 

Medical  Prope7'ties  and  Uses.   Bael,  as  the  medicine  is  called  in  India,  or 
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bela,  as  It  has  been  officiually  named,  is  said  to  possess  astringent  properties 
which  render  it  useful  in  diarrhoja,  dysentery  with  debility  of  the  mucous 
membrane,  and  other  diseases  of  the  bowels  with  relaxation,  which  it  relieves 
without  inducing  constipation.  It  is  much  used  by  some  practitioners  in  India, 
generally  in  the  form  of  decoction,  made  by  slowly  boiling  down  a  pint  of  water 
with  two  ounces  of  the  dried  fruit  to  four  fluidounces.  Of  this  one  or  two  fluid- 
ounces  are  given  in  acute  cases  every  two  or  three  hours,  in  chronic  cases  two 
or  three  times  a  day.  A  liquid  extract  is  directed  in  the  Br.  Pharmacopoeia, 
the  dose  of  which  may  bo  one  or  two  fluidrachms.  Mr,  Waring,  of  the  East 
India  medical  service,  recommends  an  extract  in  the  dose  of  half  a  drachm  or 
a  drachm.    (Med.  2\meis  and  Qaz.) 

Off.  l*rep.  Extractum  Belaj  Liquidum,  Br.  W. 

BELLADONNiE  FOLIUM.  U.S, 
Belladonna  Leaf. 

The  leaves  of  Atropa  Belladonna.  TJ.  S. 

Off.  Syn.  BELLADONNA  FOLIA.  The  fresh  leaves,  with  the  branches 
to  which  they  are  attached,  of  Deadly  Nightshade,  Atropa  Belladonna;  also 
the  leaves  separated  from  the  branches  and  carefully  dried ;  gathered  from  the 
wild  or  cultivated  British  plants  when  the  fruit  has  begun  to  form.  Bj'. 

BELLADONNA  RADIX.  U.S., Br. 

Belladonna  Root. 

The  root  of  Atropa  Belladonna  from  plants  more  than  two  years  old.  U.  S. 
The  dried  root  of  Atropa  Belladonna.  Br. 

Belladone,  Fr.;  Gemeino  Tollkirsche,  Wolfskirsche,  Germ.;  Belladonna,  Ital.;  Bel- 
ladona,  Belladama,  iS^oan. 

Atropa.  Sex.Syst.  Pentandria  Monogynia.  —  Nat.  Ord.  Solanaceae. 

Gen.  Ch.  Corolla  bell-shaped.  Stamens  distant.  Berry  globular,  two-celled. 
Willd.     . 

Atropa  Belladonna.  Willd.  Sp.  Plant,  i.  lOlT;  Woodv.  Med  Bot.  p.  230,  t.  82; 
Carson,  Illust.  of  Med.  Bot.  ii.  19,  pi.  Ixv.  The  belladonna,  or  deadly  nightshade, 
is  an  herbaceous  perennial,  with  a  fleshy  creeping  root,  from  which  rise  sev- 
eral erect,  round,  purplish,  branching  stems,  to  the  height  of  about  three  feet. 
The  leaves,  which  are  attached  by  short  footstalks  to  the  stem,  are  in  pairs  of 
unequal  size,  oval,  pointed,  entire,  of  a  dusky  green  on  their  upper  surface,  and 
paler  beneath.  The  flowers  are  large,  bell-shaped,  pendent,  of  a  dull-reddish 
colour,  with  solitary  peduncles,  rising  from  the  axils  of  the  leaves.  The  fruit  is 
a  roundish  berry  with  a  longitudinal  furrow  on  each  side,  at  first  green,  after- 
wards red,  ultimately  deep  purple,  bearing  considerable  resemblance  to  a 
cherry,  and  containing,  in  two  distinct  cells,  numerous  seeds,  and  a  sweetish 
violet-coloured  juice.    The  calyx  adheres  to  the  base  of  the  fruit. 

The  plant  is  a  native  of  Europe,  where  it  grows  in  shady  places,  along  walls, 
and  amidst  rubbish,  flowering  in  June  and  July,  and  ripening  its  fruit  in  Sep- 
tember. It  grows  vigorously  under  cultivation  in  this  country,  and  retains  all 
its  activity,  as  shown  by  the  observations  of  Mr.  Alfred  Jones.  (Am.  Joum.  of 
Pharm.,  x\iv.  106.)  All  parts  of  it  are  active.  The  leaves  and  roots  are  directed 
by  the  United  States  and  British  Pharmacopoeias ;  the  latter  including  the  young 
branches,  which  are  probably  not  less  efficient.  The  leaves  should  be  collected 
in  June  or  July,  when  the  plant  is  in  flower,  the  roots  in  the  autumn  or  early  in 
the  spring,  and  from  plants  three  years  old  or  more.  Leaves  which  have  been 
kept  long  should  not  be  used,  as  they  undergo  change  through  absorption  of 
atmospheric  moisture,  emitting  ammonia,  and  probably  losing  a  portion  of 
their  active  nitrogenous  matter.  (See  Am.  Joum.  of  Pharm.,  xxvii.  455.) 

Properties.  The  dried  leaves  are  of  a  dull-greenish  colour,  with  a  very  faint, 
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narcotic  odouv,and  a  sweetisb,subacrid, slightly  nauseous  taste.  The  root  is  long, 
round,  from  one  to  several  inches  in  thickness,  branched  and  fibrous,  externally 
when  dried  of  a  reddish-brown  colour,  internally  whitish,  of  little  odour,  and  a 
feeble  sweetish  taste.  As  to  the  relative  strength  of  these  two  parts,  M.  Hirtz, 
of  Strasburg,  has  inferred  from  his  experiments  that  the  root  yields  an  extract 
five  times  stronger  than  that  obtained  from  the  leaves;  but,  to  determine  accu- 
rately the  point  referred  to,  another  element  in  the  calculation  is  necessary ;  the 
relative  quantity,  namely,  of  the  extracts  from  the  two  sources;  and  this  is  un- 
certain. (Annuaire  de  llierap.,  A.D.  1862,  p.  22.)  Both  the  leaves  and  root,  as 
well  as  all  other  parts  of  the  plant,  impart  their  active  properties  to  water  and 
alcohol.  Brandes  rendered  it  probable  that  these  properties  reside  in  a  peculiar 
alkaline  principle,  which  he  supposed  to  exist  in  the  plant  combined  with  an  ex- 
cess of  malic  acid,  and  appropriately  named  a^ropia.  Besides  malate  ofatropia, 
Brandes  found  in  the  dried  herb  two  azotized  principles,  a  green  resin  (chloro- 
phyll), wax,  gum,  starch,  albumen,  lignin,  and  various  salts.  The  alkaline  prin- 
ciple was  afterwards  detected  by  M.  Runge ;  and  the  fact  of  its  existence  was 
established  beyond  question  by  Geiger  and  Hesse,  who  obtained  it  from  an  ex- 
tract prepared  from  the  stems  and  leaves  of  the  plant.  It  was  first,  however, 
procured  in  a  state  of  purity  by  Mein,  a  German  apothecary,  who  extracted  it 
from  the  root.  Liibekind  has  described,  under  the  name  of  helladonnin,  a  vola- 
tile alkaline  principle,wholly  distinct  from  atropia,  which  he  obtained  from  bella- 
donna ;  but  it  yet  remains  to  be  seen  whether  this  was  not  a  product  of  the 
process,  {^qq  Am.  Journ.of  Pha7-m.,x\u.  127.)  For  the  mode  of  preparing  atro- 
pia and  its  properties,  see  the  article  Atropia  in  the  second  part  of  this  work. 

The  imported  belladonna,  especially  that  from  Germany,  is  occasionally  adul- 
terated. Prof.  J.  M.  Maisch,  in  a  communication  to  the  American  Journal  of 
Pharmacy  (xxxW.  126),  states  that,  in  different  packages  of  the  German  drug, 
he  has  met  with  the  leaves  of  Digitalis  purpurea,  Solanum  nigrum  and  villo- 
sum,  and  Verbascum  Thapsus,  the  leaves,  stem,  and  capsules  of  Hyoscyamus 
niger,  and  various  other  impurities,  not  to  speak  of  the  flowers  and  fruit  and 
immature  leaves  of  the  belladonna  plant  itself.  The  apothecary  can  have  no 
difiiculty  in  detecting  these  adulterations,  if  acquainted  with  the  characters  of 
the  genuine  leaves.  One  of  the  most  distinctive  of  these  is  the  unequal  size  of  the 
two  leaves  constituting  each  pair.  But  the  plant  is  so  easily  cultivated,  and 
grows  so  vigorously  in  this  country,  that  all  the  demand  for  it  might  be  readily 
supplied  from  our  own  gardens,  without  the  need  of  recourse  to  Europe,  were  a 
little  attention  paid  to  the  subject. 

Medical  Properties  and  Uses.  The  action  of  belladonna  is  that  of  a  power- 
ful narcotic,  possessing  also  diaphoretic  and  diuretic  properties,  and  somewhat 
disposed  to  operate  upon  the  bowels.  Among  its  first  obvious  effects,  when 
taken  in  the  usual  dose,  and  continued  for  sometime,  are  diyness  and  stricture 
of  the  fauces  and  neighbouring  parts, with  slight  uneasiness  and  giddiness  of  the 
head,  and  more  or  less  dimness  of  vision.  In  medicinal  doses,  it  may  also  occa- 
sion dilatation  of  the  pupil,  decided  frontal  headache,  slight  delirium,  colicky 
pains  and  purging,  and  a  scarlet  efflorescence  on  the  skin  ;  but  this  last  effect  is 
rare.  The  practitioner  should  watch  for  these  symptoms  as  signs  of  the  activity 
of  the  medicine,  and  should  gradually  increase  the  dose  till  some  one  of  them 
is  experienced  in  a  slight  degree,  unless  the  object  at  which  he  aims  should  be 
previously  attained;  but  so  soon  as  they  occur,  the  dose  should  be  diminished, 
or  the  use  of  the  narcotic  suspended  for  a  time. 

In  large  quantities,  belladonna  produces  the  most  deleterious  cflfects.  It  is  in 
fact  a  powerful  poison ;  and  many  instances  are  recorded  in  which  it  has  been 
taken  with  fatal  consequences.  All  parts  of  the  plant  are  poisonous.  It  is  not 
uncommon,  in  countries  where  it  grows  wild,  for  children  to  pick  and  eat  the 
berries,  allured  by  their  fine  colour  and  sweet  taste.  Soon  after  the  poison  has 
been  swallowed,  its  peculiar  influence  is  experienced  in  dryness  of  tlie  mouth 
and  fauces,  burning  in  the  throat  and  stomach,  great  thirst,  difficult  deglutition, 
nausea  and  ineffectual  retching,  loss  of  vision,  vertigo,  and  intoxication  or  de- 
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Hrium,  with  violent  jj^osturcs  nnd  sometimes  fits  of  laughter,  and  followed 
by  coma.  The  pupil  is  dilated  and  insensible  to  light,  the  face  red  and  tumid, 
the  month  and  jaws  s))U8modically  affected,  the  stomacii  and  bowels  insuscepti- 
ble of  impressions,  in  fact  the  whole  nervous  system  prostrated  and  paralyzed. 
A  feeble  pulse,  cold  extremities,  subsultus  tendinum,  deep  coma  or  delirium,  and 
sometimes  convulsions  precede  death.  Dissection  discloses  appearances  of  in- 
flammation in  the  stomach  and  intestines;  and  it  is  said  that  the  body  soon 
bepin.><  to  putrefy,  swells,  and  becomes  covered  with  livid  spots,  while  dark  blood 
flows  from  the  mouth,  nose,  and  ears.  To  obviate  the  poisonous  influence  of 
belladonna,  the  most  efl'ectual  method  is  to  evacuate  the  stomach  as  speedily  as 
possible,  by  means  of  emetics  or  the  stomach-pump,  and  afterwards  to  cleanse 
the  bowels  by  purgatives  and  enemata.  The  shocks  of  an  electro-magnetic  bat- 
tery have  been  found  useful  in  the  comatose  state.  (N.  Y.  Journ.  of  Med.,  N.  S., 
V.  172.)  The  infusion  of  galls  may  be  serviceable  as  an  antidote;  and,  if  the 
experiments  of  M.  Rungo  can  be  relied  on,  lime-water  or  the  alkaline  solutions 
would  render  the  poisonous  matter  remaining  in  the  stomach  inert,  Bouchardat 
recommends  the  ioduretted  solution  of  iodide  of  potassium;  and  a  ca.se  is  re- 
corded in  which  it  seems  to  have  been  useful.  {Ann.  de  Therap.,  1854,  p.  14.)* 

Dr.  Garrod,  of  London,  infers  from  his  experiments  that  the  caustic  alkalies 
have  the  effect  of  destroying  the  activity  of  the  poisonous  principle  of  bella- 
donna, and,  consequently,  that  solution  of  potassa  should  never  be  used,  even 
though  very  dilute,  in  prescriptions  with  this  medicine,  but  may  be  employed 
with  the  hope  of  some  benefit  as  an  antidote,  though  its  influence  in  this  respect 
would  be  much  limited  by  the  necessity  of  giving  it  in  small  quantities,  in  con- 
sequence of  its  caustic  properties. 

It  has  been  satisfactorily  ascertained  that  the  physiological  effects  of  opium 
are  to  some  extent  antagonistic  to  those  of  belladonna ;  and  that  the  prepara- 
tions of  the  former  may  be  advantageously  employed  in  poisoning  by  the  latter ; 
especially  where  there  is  great  nervous  excitement.  But,  in  the  present  state 
of  medical  experience  on  the  subject,  it  would  be  unsafe  to  rely  on  this  expe- 
dient, to  the  exclusion  of  other  measures,  and  especially  of  a  thorough  prelimi- 
nary evacuation  of  the  stomach. 

Belladonna  has  been  used  as  a  medicine  from  early  times.  The  leaves  were 
first  employed  externally  to  discuss  scirrhous  tumours,  and  heal  cancerous  and 
other  ill-conditioned  ulcers;  and  were  afterwards  administered  internally  for 
the  same  purpose.  Much  evidence  of  their  usefulness  in  these  affections  is  on 
record,  and  even  Dr.  Cullen  spoke  in  their  favour;  but  this  application  of  the 
medicine  has  fallen  into  disuse.  It  is  now  more  esteemed  in  nervous  diseases. 
It  has  been  highly  recommended  in  hooping-cough,  in  the  advanced  stages  of 
which  it  is  undoubtedly  sometimes  beneficial.  In  neuralgia  it  is  one  of  the  most 
effectual  remedies  in  our  possession;  and  it  may  be  employed  to  give  relief  in 
other  painful  affections.  Hufeland  recommends  it  in  the  convulsions  dependent 
on  scrofulous  irritation.  It  has  been  prescribed  also  in  nervous  colic,  strangu- 
lated hernia,  chorea,  epilepsy,  hydrophobia,  tetanus,  mania,  delirium  tremens, 
paralysis,  amaurosis,  incontinence  of  urine,  rheumatism,  gout,  dysmenorrhoea, 
obstinate  intermittents,  scarlatina,  dropsy,  and  jaundice;  and,  in  such  of  these 
affections  as  have  their  seat  chiefly  in  the  nervous  system,  it  may  sometimes  do 
good.  Bretonneaa  has  employed  it  usefully  in  the  treatment  of  constipation. 
It  has  been  recommended  as  an  antaphrodisiac,  and  is  said  to  have  been  effect- 

*  There  hns  been  some  difference  of  opinion  as  to  the  effect  of  belladonna  on  certain  of 
the  lower  animals.  Dr.  W.  Ogle  states,  as  the  result  of  his  experiments  on  rabbits,  1.  that 
n  middle  a(;ed  rabbit  may  live  for  at  least  6  days  exclu.«ively  on  belladonna;  2.  that  the 
animal  will  tolerate  enormous  doses  of  atropia,  whether  swallowed  or  injected  into  the 
areolar  tissue,  and  that  this  tolerance  is  not  owing  to  the  non-absorption  of  the  alkaloid ; 
8.  that  the  tolerance  increases  with  the  age;  4.  but  that  dilatation  of  the  pupil  is  pro- 
duced at  least  as  readily  in  the  old  as  in  the  young.  {Am.  Joui'n.  of  Med.  Sci.,  July,  1867, 
p.  249.)  These  conclusions  are  important,  as  qualifying  materially  any  inference  from 
experiments  on  these  animals  as  to  the  effects  of  belladonna  on  the  human  system.  {Note 
to  the  thirteenth  edition.) 
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ually  employed  in  several  cases  of  strangulated  hernia.  It  has  acquired  con- 
siderable credit  as  a  preventive  of  scarlatina;  an  application  of  the  remedy  first 
suggested  by  the  author  of  the  homceojjathic  doctrine;  but  its  efficiency  in  this 
way  is  at  best  doubtful.  Much  has  been  said  of  it  as  an  antidote  to  the  poison- 
ous efifects  of  opium;  and  there  is  no  doubt  that  some  of  the  symptoms  are 
relieved  by  its  use ;  but  it  should  not  be  relied  on  to  the  exclusion  of  measures 
for  evacuating  the  stomach ;  nor  should  it  be  so  administered  that  its  greatest 
stimulant  and  depressing  influences  on  the  brain  should  coincide  with  the 
similar  influences  of  opium. 

Applied  to  the  eye,  belladonna  has  the  property  of  dilating  the  pupil  exceed- 
ingly, and  for  this  purpose  it  is  employed  by  oculists  previously  to  the  operation 
for  cataract.  Dilatation  usually  comes  on  in  about  an  hour,  is  at  its  greatest 
height  in  three  or  four  hours,  and  continues  often  for  one  or  two  days,  or  even 
longer.  In  cases  of  partial  opacity  of  the  crystalline  lens,  confined  to  the  cen- 
tre of  that  body,  vision  is  temporarily  improved  by  a  similar  use  of  the  remedy; 
and  it  may  also  be  beneficially  employed,  when,  from  inflammation  of  the  iris, 
there  is  danger  of  a  permanent  closure  of  the  pupil.  For  these  purposes,  a 
strong  infusion  of  the  plant,  or  a  solution  of  the  extract,  may  be  dropped  into 
the  eye,  or  a  little  of  the  extract  itself  rubbed  upon  the  eyelids.  The  same  ap- 
plication has  been  recommended  in  morbid  sensibility  of  the  eye.  The  extract, 
rubbed  upon  the  areola  of  the  breast,  has  been  found  quickly  to  arrest  the  secre- 
tion of  milk;  and,  upon  the  abdomen,  to  relieve  the  vomiting  of  pregnancy,  and 
other  irritations  synipathetic  with  the  gravid  uterus.  Applied,  in  the  form  of  a 
large  plaster,  above  the  pubes,  it  has  been  found  very  useful  in  relieving  dysen- 
teric tenesmus,  and,  as  a  dressing  to  a  blistered  surface  over  the  abdomen,  has 
been  known  to  effect  a  cure  in  epidemic  cholera;  but  in  such  a  case  much  care 
would  be  required  to  prevent  its  poisonous  effects.  {Ann.  de  Therap.,  A.  D. 
1860,  p.  49.)  The  decoction  or  extract,  applied  to  the  neck  of  the  uterus,  is 
asserted  to  have  hastened  tedious  labour  dependent  on  rigidity  of  the  os  tincse; 
and  spasmodic  stricture  of  the  urethra,  neck  of  the  bladder,  and  sphincter  ani, 
anal  fissures,  and  painful  uterine  affections,  have  been  relieved  by  the  local  use 
of  the  extract,  either  smeared  upon  bougies,  or  administered  by  injection.  In 
the  latter  mode  it  has  relieved  strangulated  hernia  It  is  asserted  also  to  be 
useful  in  paraphimosis.  The  inhalation  of  the  vapour  from  a  decoction  of  the 
leaves  or  extract  has  been  recommended  in  spasmodic  asthma.  For  this  purpose, 
two  drachms  of  the  leaves,  or  fifteen  grains  of  the  aqueous  extract  are  employed 
to  the  pint  of  water.  Relief  is  said  to  have  been  obtained  in  phthisis  by  smoking 
the  leaves,  infused  when  fresh  in  a  strong  solution  of  opium,  and  then  dried. 

Belladonna  may  be  given  in  substance,  infusion,  or  extract.  The  dose  of  the 
powdered  leaves  is  for  children  from  the  eighth  to  the  fourth  of  a  grain,  for 
adults  one  or  two  grains,  repeated  daily,  or  twice  a  day,  and  gradually  increased 
till  the  characteristic  effects  are  experienced.  An  infusion  may  be  prepared  by 
adding  a  scruple  of  the  dried  leaves  to  ten  fluidounces  of  boiling  water,  of  which 
from  one  to  two  fluidounces  is  the  dose  for  an  adult.  The  extract  is  generally 
preferred  in  the  United  States.  (See  Extractum  Belladoniiae.) 

From  its  quicker  action,  more  uniform  strength,  and  greater  cleanliness, 
atropia  has  been  largely  substituted  for  extract  of  belladonna  for  local  use ; 
and  it  is  also  much  employed  internally.  (See  Atropia  in  Part  II.) 

Of.  Prep,  of  the  Leaves.  Extractum  Belladonnae;  Extract.  Belladonnae  Al- 
coholicura,  U.  S.;  Tinctura  Belladonnae. 

Off.  Prep,  of  the  Root.  Atropia;  Linimentum  Belladonnae,  Br.  W. 

BENZOINUM.  U.S., Br. 
Benzoin. 

The  concrete  juice  of  Styrax  Benzoin.  U.  S.  A  balsamic  resin  obtained  from 
Styrax  Benzoin.  Br. 

Benjoin,i^r.;  Benzoe,  Germ.;  Belzoino,  Ital.;  Benjui,  Span. 

The  botanical  source  of  benzoin  was  long  uncertain.     At  one  time  it  was 
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generally  supposed  in  Europe  to  be  derived  from  the  Lauras  Benzoin  of  this 
country.  This  error  wns  corrected  by  Linnaeus,  who,  however,  comroitted  an- 
other, in  ascribing  the  drug  to  Crofon  JienzoS,  a  shrub  which  ho  afterwards 
described  under  the  name  of  Terminalia  Jienzoin.  Mr.  Pryander  was  the  first 
who  ascertained  the  true  bonzoin-trec  to  be  a  Htyrax;  and  his  description,  pub- 
lished in  the  77th  vol.  of  the  London  Philosophical  Transactions,  has  been 
copied  by  most  subsequent  writers. 

Styk.\x.  Sex.  Sf/i'f.  Decandria  Monogynia.  —  Nat.  Ord.  Styraceas. 

Gen.  Ch.  Calyx  inferior.  Corolla  funnel-shaped.    Drupe  two-seeded,  Willd. 

SUjrax  Benzoin.  Willd.  Sp.  Plant,  ii.  623;  Woodv.  Med.  Hot.  p.  294,  t.  102. 
This  is  a  tall  tree  of  quick  growth,  sending  off  many  strong  round  branches, 
covered  with  a  whitish  downy  bark.  Its  leaves  are  alternate,  entire,  oblong, 
pointed,  smooth  above,  and  downy  beneath.  The  flowers  are  in  compound, 
axillary  clusters,  nearly  as  long  as  the  leaves,  and  usually  hang,  all  on  the  same 
side,  upon  short  slender  pedicels. 

The  benzoin,  or  benjamin-free,  is  a  native  of  Sumatra,  Java,  Borneo,  Laos, 
and  Siam.  By  wounding  the  bark  near  the  origin  of  the  lower  branches,  a  juice 
exudes,  which  hardens  upon  exposure,  and  forms  the  benzoin  of  commerce.  A 
tree  is  deemed  of  a  proper  age  to  be  wounded  at  six  years,  when  its  trunk  is 
about  seven  or  eight  inches  in  diameter.  The  operation  is  performed  annually, 
and  the  product  on  each  occasion  from  one  tree  never  exceeds  three  pounds. 
The  juice  which  first  flows  is  the  purest,  and  affords  the  whitest  and  most  fra- 
grant benzoin.  It  is  exported  chiefly  from  Bangkok  in  Siam,  and  Acheen  in 
Sumatra,  and  comes  into  the  western  markets  in  large  masses  packed  in  chests 
and  casks,  and  showing  externally  the  impression  of  the  reed  mats  in  which 
they  were  originally  contained. 

Two  kinds  of  benzoin  are  distinguishable  in  the  market;  one  consisting  chiefly 
of  whitish  tears  united  by  a  reddish-brown  connecting  medium,  the  other  of 
brown  or  blackish  masses,  without  tears.  The  first  is  the  most  valuable,  and  has 
been  called  benzoe  amygdaloides,  from  the  resemblance  of  the  white  grains  to 
fragments  of  blanched  almonds;  the  second  is  sometimes  called benzoS  in  sortis 
— benzoin  in  sorts — and  usually  contains  numerous  impurities.  Between  these 
two  kinds  there  is  every  gradation.  We  have  seen  specimens  consisting  exclu- 
sively of  yellowish-white  homogeneous  fragments,  which  when  broken  presented 
a  smooth,  white,  shining  surface.  These  were  no  doubt  identical  in  constitution 
with  the  tears  of  the  larger  masses. 

A  factitious  substance  has  been  sold  in  our  markets  for  benzoin,  consisting  of 
chips  of  wood  agglutinated  by  a  resinous  substance,  with  no  benzoic  acid,  and 
only  a  trace  of  the  cinnamic.  (J.  M.  Maisch,  Am.  Journ.  of  Pharm.,  xxxv.  494.) 

Proj)erties.  Benzoin  has  a  fragrant  odour,  with  very  little  taste;  but,  when 
chewed  for  some  time,  leaves  a  sense  of  irritation  in  the  mouth  and  fauces.  It 
breaks  with  a  resinous  fracture,  and  presents  a  mottled  surface  of  white  and 
brown  or  reddish-brown ;  the  white  spots  being  smooth  and  shining,  while  the 
remainder,  though  sometimes  shining  and  even  translucent,  is  usually  more  or 
less  rough  and  porous,  and  often  exhibits  impurities.  In  the  inferior  kinds,  the 
white  spots  are  very  few,  or  entirely  wanting.  Benzoin  is  easily  pulverized,  and, 
in  the  process  of  being  powdered,  is  apt  to  excite  sneezing.  Its  sp.  gr.  is  from 
1063  to  1-092.  When  heated  it  melts,  and  emits  thick,  white,  pungent  fumes, 
which  excite  cough  when  inhaled,  and  consist  chiefly  of  benzoic  acid.  It  is 
wholly  soluble,  with  the  exception  of  impurities,  in  alcohol,  and  is  precipit^ited 
by  water  from  the  solution,  rendering  the  liquor  milky.  It  imparts  to  boiling 
water  a  notable  proportion  of  benzoic  acid.  Lime-water  and  the  alkaline  solu- 
tions partially  dissolve  it,  forming  benzoates,  from  which  the  acid  may  be  pre- 
cipitated by  the  addition  of  other  acids.  Its  chief  constituents  are  resin  and 
benzoic  acid ;  and  it  therefore  belongs  to  the  balsams.  The  white  tears  and  the 
brownish  connecting  medium  are  said  by  Stolze  to  contain  nearly  the  same  pro- 
portion of  acid,  which,  according  to  Bucholz,  is  12o  per  cent.,  to  Stolze,  198 
per  cent.    In  a  more  recent  examination  by  Kopp,  the  white  tears  were  found 
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to  contain  from  8  to  10  per  cent,  of  acid,  and  the  brown  15  per  cent.  (Journ. 
de  Fharm.,  3e  ser.,  iv.  46.)  The  resin  is  of  three  kinds,  one  extracted  from  the 
balsam  with  the  benzoic  acid  by  a  boiUng  sohition  of  carbonate  of  potassa  in 
excess,  another  dissolved  by  ether  from  the  residue,  and  the  third  affected  by 
neither  of  these  solvents.  Besides  benzoic  acid  and  resin,  the  balsam  contains 
a  minute  proportion  of  extractive,  and  traces  of  volatile  oil.  Benzoin  retards 
the  oxidation  of  fatty  matters,  and  thus  tends  to  prevent  rancidity. 

It  appears  from  recent  researches  that  benzoin,  besides  its  own  characteristic 
acid,  often  also  contains  the  cinnamic,  which  is  found  more  especially  in  the 
white  tears.  Indeed,  Hermann  Aschoff  obtained  from  some  benzoin  of  Sumatra 
a  pure  cinnamic  acid,  without  any  benzoic ;  and  Messrs.  Kolbe  and  Lautermann, 
upon  examining  a  specimen  of  the  tears,  discovered  what  they  at  first  supposed 
to  be  a  peculiar  acid,  but  which,  on  further  investigation,  proved  to  be  a  mix- 
ture of  the  cinnamic  and  benzoic  acids.  Aschoff  recommends  the  following  method 
of  detecting  cinnamic  acid.  Boil  the  benzoin  with  milk  of  lime,  filter,  decompose 
with  muriatic  acid,  and  add  either  bichromate  of  potassa  with  sulphuric  acid,  or 
permanganate  of  potassa,  when,  if  cinnamic  ^cid  be  present,  the  odour  of  oil  of 
bitter  almonds  will  be  perceived.  (Annul,  der  Gheni.  und  Pharm.,  cxix.  136.) 
The  two  acids  which,  when  they  occur  together  in  benzoin,  are  said  to  be  always 
mixed  in  the  same  proportion,  may  be  at  least  partially  separated  by  simple 
crystallization ;  their  melting  points  being  very  different,  that  of  benzoic  acid 
249°  F.,  and  that  of  the  mixed  acid,  consisting  of  one  part  of  the  cinnamic  and 
two  of  the  benzoic,  only  78°  F.  {Pharm.  Journ.,  Aug.  1863,  p.  77.) 

Medical  Properties  and  Uses.  Benzoin  is  stimulant  and  expectorant,  and 
was  formerly  employed  in  pectoral  affections;  but,  except  as  an  ingredient  of 
the  compound  tincture  of  benzoin,  it  has  fallen  into  disuSe.  Trousseau  and  Pi- 
doux  recommend  strongly  its  inhalation  in  chronic  laryngitis.  Either  the  air  of 
the  chamber  may  be  impregnated  with  its  vapour  by  placing  a  small  portion 
upon  some  live  coals,  or  the  patient  may  inhale  the  vapour  of  boiling  water  to 
which  the  balsam  has  been  added.  It  is  employed  in  pharmacy  for  the  prepara- 
tion of  benzoic  acid  (see  Acidum  Benzoicum) ;  and  the  milky  liquor  resulting 
from  the  addition  of  water  to  its  alcoholic  solution  is  sometimes  used  as  a  cos- 
metic, under  the  impression  that  it  renders  the  skin  soft.  A  tincture  has  been 
strongly  recommended  in  fissures  of  the  anus.  In  the  East  Indies  the  balsam 
is  burnt  by  the  Hindoos  as  a  perfume  in  their  temples.* 

Off.  Prep.  Acidum  Benzoicum;  Adeps  Ben^oatus,  Br.;  Tinctura  Benzoini 
Composita;  Unguentum  Benzoini,  U.S.  W. 

BERBERIS.  U.S.Secondarij. 

Barberry. 

The  bark  of  the  root  of  Berberis  vulgaris.  U.  S. 

Epine-vinette,  Vinettier,  Fr.;  Faueracli,gemeiner  Sauerdorn,  BerberitzejGerm.;  Ber- 
\)ero,  Jtal.,  Span. 

Berberis.  Sex.Syst.  Hexandria Monogynia. — Nat.Ord.  Berberacese.i/tntf^e?/. 

*  A  styptic  liquid,  prepared  by  a  Koman  pharmaceutist  named  Pagliari,  and  kept  secret 
for  a  time,  has  acquired  some  reputation  among  the  French  army  surgeons.  It  is  made  by 
boiling,  for  six  hours,  eight  ounces  of  tincture  of  benzoin  (containing  about  two  ounces  of 
the  balsam),  a  pound  of  alum,  and  ten  pounds  of  water,  in  a  glazed  earthen  vessel,  stirring 
constantly,  and  supplying  the  loss  with  hot  water.  The  liquor  is  then  strained  and  kept 
in  stopped  bottles.  It  is  limpid,  styptic,  of  an  aromatic  smell,  and  said  to  have  the  pro- 
perty of  causing  an  instantaneous  coagulation  of  the  blood.  (See  Am.  Journ.  of  Med.  Sci., 
N.  S.,  XXV.  199.)  —  Note  to  the  tenth  edition. 

M.  Meyer,  believing  that  the  long  boiling  in  the  foregoing  process  is  injurious,  if  in 
no  other  way,  by  dissipating  the  benzoic  acid,  proposes  to  dispense  with  it,  and  has  sub- 
stituted the  following  formula,  which  furnishes  a  product  always  identical.  Take  tears 
of  benzoin,  6  grammes  (about  .^iss),  alcohol  at  90°  C.  15  grammes;  dissolve  and  add  of 
water  300  grammes,  alum  30  grammes;  mix  and  boil  till  the  liquid  becomes  clear.  The 
liquid  should  mark  6°  on  the  hydrometer.   {Journ.  de  Pharm.  et  de  Chim..,  4e  ser.,  v.  123.) 

Fumigating  pastiles  are  made  from  16  parts  of  benzoin,  4  of  balsam  of  Tolu,  4  of  yellow 
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Oen.Ch.  Sepah  6,  with  interior  scales.  Petals  6,  with  2  glands  at  the  ba^e. 
Stamens  6,  without  donticulations.  Pericarp  fleshy,  oblong,  2  to  3  seeded.  Heeda 
erect,  oblong,  witii  a  cruHtuceous  skin,  LimUey. 

Thi!  plants  belonging  to  this  genus  are  shrubs,  with  the  inner  bark  and  wood 
yellow,  and  with  leaves  and  berries  of  a  sour  taste.  Besides  the  officinal  Jierberis 
vulgaris,  there  are  other  species  of  which  the  products  have  been  medicinally 
employed.  The  Lijcium,  or  Xuxiuv  of  the  ancients,  highly  valued  as  a  local  ap- 
plication in  affections  of  the  eye  and  eyelids,  and  used  for  various  other  i)ur- 
poses,  is  supposed  to  he  the  medicine  still  used  in  India  for  the  same  affections, 
under  the  name  of  rus<ot  or  rusivut.  This,  according  to  Dr.  Royle,  is  an  extract 
from  the  wood  or  roots  of  different  species  of  Berberis,  as  P.  Lymuvi,  li.  aridaia, 
Ac,  growing  in  Upper  India,  especially  near  Lahore.  Combined  with  opium 
and  alum,  it  is  much  used,  and  with  great  asserted  benefit,  in  both  incipient  and 
chronic  ophthalmia.  It  has  been  en)ployed  also  by  European  practitioners  for 
the  same  purpose,  and  especially  by  Mr.  Walker,  of  Edinburgh,  who  found  it 
very  efficient.  The  preparation  used  by  him  consisted  of  equal  parts  of  lycium 
and  burnt  alum,  with  half  the  quantity  of  opium,  and  was  applied,  mixed  with 
lemon-juice  to  the  consistence  of  cream,  over  the  eyelids  and  e3'ebrows.  (J.  V. 
Simpson,  Pharm.  Journ.,  xiii.  415.)  More  recently  the  remedy  has  been  used 
by  Mr.  L.  W.  Stewart,  Surgeon  in  the  Madras  army,  with  highly  favourable 
results,  in  the  treatment  of  intermittent,  remittent,  and  typhoid  fevers,  diar- 
rhcea,  and  dyspepsia.  (Pharm.  Journ.  and  Trans.,  Dec.  1865,  p.  303.) 

Berberis  \'ulgaris.  Gray's  Manual  of  Botany,  p.  19;  Woodv.  Med.  Bot.  p. 
618,  t.  219.  This  is  a  native  of  Europe,  but  grows  wild  in  waste  grounds  in  the 
eastern  parts  of  New  England,  and  is  sometimes  cultivated  in  gardens  on  ac- 
count of  its  berries.  It  is  a  spreading  shrub,  frohi  4  to  6  feet  or  more  in  height, 
with  thorny  branches,  a  light-gray  bark,  and  a  fine  yellow  wood.  The  leaves 
are  somewhat  obovate,  with  ciliated  teeth  on  their  edges,  and  upon  the  young 
shoots  three-parted  and  spiny.  The  flowers,  which  are  in  drooping  many-flow- 
ered racemes,  have  yellow  entire  petals,  and  are  succeeded  by  oblong  scarlet 
berries.  It  is  a  vulgar  error  to  suppose  that  the  vicinity  of  this  plant  is  inju- 
rious to  wheat.  Under  the  name  of  Berberis  Canadensis,  Pursh  described  an 
American  plant,  which  grows  in  hilly  districts,  from  the  borders  of  Canada 
to  the  Carolinas,  and  which  is  characterized,  according  to  Gray,  by  its  re- 
pandly-toothed  leaves,  with  the  teeth  less  bristly- pointed,  by  its  few-flowered 
racemes,  its  petals  notched  at  the  apex,  and  its  oval  berries.  By  Dr.  Hooker, 
however,  it  is  considered  a  variety  of  B.  vulgaris,  from  which  it  differs  only  in 
the  points  mentioned.   It  is  from  1  to  3  feet  high. 

Properties.  The  berries,  which  grow  in  loose  bunches,  are  oblong,  and  of 
a  red  colour,  have  a  grateful,  sour,  astringent  taste,  and  contain  malic  and  citric 
acids.  They  are  refrigerant,  astringent,  and  antiscorbutic,  and  are  used  in  Eu- 
rope, in  the  form  of  drink,  in  febrile  diseases  and  diarrhoeas.  An  agreeable  syrup 
is  prepared  from  the  juice;  and  the  berries  are  sometimes  preserved  for  the 
table.  The  root  and  inner  bark  have  been  used  for  dyeing  yellow.  The  bark  of 
the  root  is  the  officinal  portion.  This  is  grayish  on  the  outside,  yellow  within, 
very  bitter,  and  stains  the  saliva  when  chewed.  Brandes  found  in  100  parts  of 
the  root  6-63  of  bitter,  yellow  extractive,  1  55  of  brown  colouring  matter,  0"35 
of  gum,  0-20  of  starch,  0-10  of  cerin.  0'07  of  stearin,  0-03  of  chlorophyll,  0-55  of 
a  subresin,  55  40  of  lignin,  and  35  00  of  water.  The  active  properties  reside  in 
the  extractive  matter  of  Brandes,  which,  however,  has  subsequently  been  found 
to  owe  its  virtues,  as  well  as  colouring  properties,  to  a  peculiar  crystallizable 
principle,  pos.sessed  of  alkaline  properties,  and  named  berberin,  or  more  properly 
berberina.  This  alkaloid  appears  to  have  been  first  discovered,  in  1826,  in  a 
species  of  Xanthoxylum,  by  Chevallier  and  Pelletan,  who,  from  its  colour  and 

saundcrs,  1  of  labdanum,  48  of  charcoal,  2  of  nitre,  1  of  tragacanth,  2  of  gum  arnbic,  and 
12  of  cinnamon-water,  by  reducing  the  solid  ingredients  to  powder,  and  mixing  the  whole 
into  a  plastic  mass,  which  is  to  be  formed  into  cones,  flattened  at  the  base,  and  dried  first 
in  the  air,  and  then  in  a  stove.   (Soubeiran,  Trait,  de  Pharm.,  3e  ed.,  i.  463.) 
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taste,  named  it  xanthopicrite.  Buchner  and  Herberger,  in  1835,  found  it  in  Ber- 
beris  vulgaris,  and  named  it  berberin ;  but  none  of  these  chemists  were  aware 
of  its  alkaline  properties.  Indeed,  the  substance  obtained  by  them,  at  least  the 
berberin  of  Buchner,  must  have  been  a  native  salt  of  the  proper  alkaloid,  which 
was  not,  therefore,  procured  in  a  pure  state.  Subsequently  Fleitmann  demon- 
strated its  basic  character,  and  published  an  account  of  several  of  its  salts.  It 
is  not  confined  to  the  barberry,  but  has  been  found,  by  various  chemists,  in 
several  other  plants,  particularly  those  combining  bitterness  and  a  yellow  colour, 
as  in  various  products  of  Cocculus  palmatus,  Hydrastis  Canadensis,  Xantbor- 
rhiza  apiifolia,  Coptis  Teeta,  Xanthoxylum  Clava  Herculis,  Cosciniura  fenestra- 
tum,  and  others  belonging  to  the  natural  families  of  Berheracese,  Menisper- 
macese,  and  Banunculacese.  Indeed,  few  if  any  of  the  known  alkaloids  are  so 
widely  diffused  as  this  appears  to  be  in  the  vegetable  kingdom.* 

Berberina  maybe  obtained  most  readily  from  its  sulphate.  Prof.  Procter  has 
given  the  following  process  for  preparing  it,  based  upon  a  suggestion  of  Mr. 
Merrill,  of  Cincinnati.  The  coarsely  powdered  root  is  to  be  exhausted  by  re- 
peated decoction  with  boiling  water,  and  the  mixed  liquids,  after  filtration,  are 
to  be  evaporated  to  a  soft  extract.  This  is  to  be  digested  several  times  with 
stronger  alcohol,  in  the  proportion  of  a  pint  to  half  a  pound  of  the  root,  until 
exhausted,  one-fourth  of  its  bulk  of  water  is  to  be  added  to  the  tincture,  and 
five-sixths  of  the  alcohol  to  be  distilled  ofi".  To  the  residue,  while  still  hot,  sul- 
phuric acid  is  to  be  added  in  excess,  and  the  liquid  allowed  to  cool.  The  sul- 
phate of  berberin  is  deposited  in  crystals,  and,  having  been  purified  by  recrys- 
tallization,  is  to  be  decomposed  by  the  addition,  in  excess,  to  its  solution  in 
boiling  water,  of  freshly  precipitated  protoxide  of  lead,  the  solution  being  kept 
hot  until  the  decomposition  is  completed.  This  may  be  known  by  the  absence 
of  a  precipitate  when  acetate  of  lead  is  added  to  a  drop  of  the  clear  liquid.  The 
liquid  is  then  to  be  filtered,  and  set  aside  to  crystallize.  Thus  obtained,  berbe- 
rina is  in  the  form  of  a  yellow  powder,  which,  under  the  microscope,  appears  to 
consist  of  groups  of  minute  acicular  crystals.  It  has  a  bitter  taste,  is  soluble  in 
about  100  parts  of  cold  water,  still  less  soluble  in  cold  alcohol,  freely  soluble  in 
both  these  liquids  when  hot,  and  insoluble  in  ether.  It  forms  salts  of  difficult  sol- 
ubility with  muriatic  and  sulphuric  acids,  and  is  distinguished  by  being  copiously 
precipitated  by  the  former  acid  from  its  cold  watery  solution  in  the  form  of  crys- 
tals of  the  muriate.  It  is  freely  dissolved  by  acetic  acid,  which  forms  with  it  a 
readily  soluble  salt.  {Am.  Journ.  o/Fhar-m.,  Jan.  1864,  p.  10.)  Its  formula  is, 
according  to  Fleitmann,  C^2Hjj,N0g,  but,  on  the  more  recent  authority  of  Perrins, 
C^Hj.NOg.  (Pharm.  Journ.,  April,  1863,  p.  464.)  The  muriate  of  herherina, 
which  is  the  salt  that  has  attracted  most  notice,  may  be  readily  obtained  by  using 
muriatic  instead  of  sulphuric  acid  in  the  above  process,  and  purifying  the  pre- 
cipitate by  solution  in  hot  alcohol,  and  subsequent  refrigeration.  It  is  in  fine 
acicular  crystals, of  a  bright-yellow  colour,  and  intensely  bitter  taste,very  slightly 
soluble  in  cold  water,  to  which,  however,  it  imparts  a  deep-yellow  colour,  slightly 
soluble  also  in  cold  alcohol,  but  dissolved  in  large  proportion  by  both  liquids 
when  hot.  By  concentrated  nitric  acid  both  this  salt  and  its  base  are  decom- 
posed, with  the  production  of  a  dark-red  colour,  and  the  escape  of  nitrous  fumes. 

Besides  berberina,  another  alkaloid  has  been  discovered  in  the  root  of  the 
barberry,  for  which  the  name  of  vinetina,  derived  from  the  French  name  of  the 
plant,  has  been  proposed.  Oxycanthin  and  herhina  are  other,  though  less  appro- 
priate names,  which  have  been  applied  to  this  principle.  To  procure  it,  the 
mother-liquor  of  berberina  is  precipitated  by  carbonate  of  soda,  the  precipitate 
treated  with  dilute  muriatic  acid,  and  the  liquid  filtered,  and  precipitated  by 
ammonia.  The  impure  alkaloid  thus  obtained  maybe  purified  by  washing  with 
water,  drying,  exhausting  with  ether,  evaporating,  dissolving  the  residue  in  di- 
lute muriatic  acid,  and  finally  precipitating  by  ammonia.  Yinetina  is  a  white 
amorphous  powder,  crystallizable  from  its  alcoholic  and  ethereal  solutions, 

*  For  a  list  of  all  plants  from  which  it  has  been  obtained,  see  a  paper  by  J.  Dyson  Per- 
rins, contained  in  the  .4m.  Journ.  of  Pharm.  (Sept.  1863,  p.  456). 
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purely  bitter,  fusible  unchanjfod  at  283°  F.,  insoluble  or  but  slightly  soluble  in 
water,  sparingly  dissolveil  by  cold  but  freely  by  hot  alcohol  and  ether,  and 
freely  soluble  in  alcohol.  It  forma  soluble  salts  with  the  acids,  and  its  niuriato 
is  white.  When  deprived  of  one  eq.  of  water  at  212°,  it  has  the  formula 
C„H„NO,,.  {Am.  Jourii.  of  I'harm.,  xxxiii.  455.) 

Medical  Properties.  Barberry  is  in  small  doses  tonic,  in  larger  cathartic,  and 
was  formerly  given  in  jaundice,  in  which,  though  probably  originally  employed 
on  account  of  its  yellow  colo'ur,  it  may  be  useful,  when  the  influence  of  a  gontle 
tonic  and  laxative  is  required.  It  may  be  used  in  the  form  of  decoction.  There 
can  be  little  doubt  that  its  alkaloid  bcrberina,  from  its  extensive  diffusion  in 
plants  used  in  medicine,  is  possessed  of  valuable  remedial  properties,  and  capa- 
ble of  advantageous  application  in  many  diseases.  It  would  l>e  desirable  to 
test  thoroughly  its  antiperiodic  properties.  It  may  be  used  in  the  form  of  the 
muriate,  of  which  the  dose  is  staled  at  from  one  to  ten  grains,  according  to  the 
effect  desired.  Should  it  come  into  extensive  use,  it  would  be  more  conveni- 
ently obtained  from  the  root  of  our  native  Hydrastis  Canadensis,  which  yields 
it  very  copiously.  W. 

BISMUTHUM.   U.S.,  Br. 

Bismuth. 

A  crystalline  metal.  As  met  with  in  commerce  it  is  generally  impure.  Br. 

Etain  de  glaco,  Bismuth,  Fr.;  Wissmuth,  Germ.;  Bisrautte,  Ital.;  Bismut,  Span. 

Bismuth  occurs  usually  in  the  metallic  state,  occasionally  as  a  sulphuret,  and 
rarely  as  an  oxide.  It  is  found  principally  in  Saxony.  It  occurs  also  in  Corn- 
wall, and  has  been  found  at  Monroe,  in  Connecticut.  It  has  recently  been  dis- 
covered largely  in  South  Australia,  whence  a  quantity  of  it  has  been  sent  into 
commerce.  (Pharm.  Journ.  and  Trans.,  Aug.  1867,  p.  95.)  It  is  obtained  almost 
entirely  from  native  bismuth,  which  is  heated  by  means  of  wood  or  charcoal, 
whereby  the  metal  is  fused  and  separated  from  its  gangue.  Nearly  all  the 
bismuth  of  commerce  comes  from  Saxony. 

Bismuth  was  first  distinguished  as  a  metal  by  Agricola  in  1520.  Before  that 
period  it  was  confounded  with  lead.  It  is  a  brittle,  pulverizable,  brilliant  metal, 
of  a  crj'stalline  texture,  and  of  a  white  colour  with  a  slight  reddish  tint.  Its 
crystals  are  in  the  form  of  cubes.  It  undergoes  but  a  slight  tarnish  in  the  air. 
Its  sp.  gr.  is  9*8,  melting  point  507°  {Brande  and  Taylor),  eq.  number  213, 
and  symbol  Bi.  When  impure  bismuth  solidifies  after  fusion,  globules  of  the 
metal,  nearly  pure,  are  thrown  up  from  the  mass.  This  takes  place  when  the 
metal  contains  as  much  as  50  per  cent,  of  impurity.  The  same  phenomenon 
does  not  occur  when  pure  bismuth  is  melted.  {B.  Schneider.)  At  a  high  tem- 
perature, in  close  vessels,  bismuth  volatilizes,  and  may  be  distilled  over.  When 
heated  in  the  open  air  to  a  full  red  heat,  it  takes  fire,  and  burns  with  a  faint 
blue  flame,  forming  an  oxide  of  a  yellow  colour.  This  is  the  teroxide,  and  con- 
sists of  one  eq.  of  bismuth  213,  and  three  of  oxygen  24  =  237.  There  is  another 
compound  of  bismuth  and  oxygen,  consisting  of  one  eq.  of  the  former  and  five 
eqs.  of  the  latter,  which,  having  acid  properties,  is  c&WG&hismuthicacid,  BiOj.. 
It  is  obtained  in  the  form  of  a  hydrate  by  boiling  nitrate  of  bismuth  in  solution 
of  potassa,  washing  the  procipit(\te,  and  mixing  it  while  moist  with  solution  of  po- 
tassa  into  which  chlorine  is  passed.  A  mixture  of  teroxide  and  bismuthic  acid 
is  precipitated,  from  which  the  former  is  separated  by  digestion  with  nitric  acid. 
The  hydrated  acid  remaining,  when  washed  and  dried,  is  in  the  form  of  a  red 
powder,  which  gives  up  its  water  at  266°,  and  at  a  higher  heat  loses  oxygen. 
Bismuth  is  acted  on  feebly  by  muriatic  acid,  but  violently  by  nitric  acid,  which 
dissolves  it  with  a  copious  extrication  of  red  fumes.  Sulphuric  acid,  when  cold, 
has  no  action  on  it,  but  at  a  boiling  heat  effects  its  solution  with  the  extrication 
of  sulphurous  acid.  As  it  occurs  in  commerce,  it  is  generally  contaminated  with 
other  metals,  among  which  is  arsenic  in  minute  quantity,  and  sometimes  a  very 
small  proportion  of  thallium.  It  may  be  purified  from  all  contaminating  metals 
12 
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by  dissolving  the  bismuth  of  commerce  in  diluted  nitric  acid,  precipitating  the 
clear  solution  by  adding  it  to  water,  and  reducing  the  white  powder  tlius  ob- 
tained with  black  flux.  The  same  precipitate  is  obtained  by  adding  ammonia 
to  the  nitric  solution  ;  and,  if  the  supernatant  liquor  is  blue,  the  presence  of 
copper  is  indicated.     If  the  precipitate  is  yellowish,  iron  is  present. 

Pharmaceutical  Uses,  <&c.  Bismuth  is  not  used  in  medicine  in  an  uncombined 
state,  but  is  employed  pharmaceutically  to  obtain,  the  subcarbonate  andsubni- 
trate  of  bismuth,  the  only  medicinal  preparations  formed  from  this  metal.  In 
the  arts  it  is  used  to  form  a  white  paint  for  the  complexion,  called  pearZ  white; 
and  as  an  ingredient  of  the  best  pewter. 

Off. Prep.  Bismuthi  Subcarbonas,  U.S.;  Bismuthi  Subnitras,  f7.  yS.;  Bis- 
muthum Purificatum,  Br.  B. 

BRAYERA.  U.S.  Secondan 

Koosso. 

The  flowers  and  unripe  fruit  of  Brayera  anthelmintica.  U.  S. 

Off.Syn.  CUSSO.  Kousso.  The  flowers  and  tops  of  Brayera  anthelmintica.  J5r. 

Brayera.  Nat.  Ord.  Rosacese. 

Gen.  Ch.  "  Calyx  with  the  tube  bibracteolate  at  the  base,  turbinate;  throat 
internally  constricted  by  a  membranous  ring:  the  limb  with  two  series  of  seg- 
ments, each  five  in  number,  the  outer  much  larger.  Petals  five,  inserted  in  the 
throat  of  the  calyx,  small,  linear.  Stamens  from  15  to  20,  inserted  with  the 
petals.  Filaments  free,  unequal.  Anthers  bilocular,  dehiscing  longitudinally. 
Carpels  two  at  the  bottom  of  the  calyx,  free,  unilocular,  containing  one  or  two 
pendulous  ovules.  Styles  terminal,  exserted  from  the  throat  of  the  calyx,  thick- 
ened upward.  Stigmas  subpeltate,  dilated,  crenate,  oblong."  The  flowers  are 
said  to  be  dioecious  ;  though  the  male  have  well-developed  carpels. 

Brayera  anthelmintica.  Kunth  ;  De  Cand.  Prodrom.  ii.  580  ;  Pereira,  Mat. 
Med.,  3d  ed.,  ii.  1818. — Hagenia  Abyssinica.  Lamarck.- — Bancksia  Ahyssinica. 
Bruce.  This  is  a  tree  about  20  feet  high,  growing  on  the  table-land  of  Abys- 
sinia, at  an  elevation  of  not  less  than  six  or  seven  thousand  feet.  The  branches 
exhibit  circular  cicatrices,  left  by  the  fallen  leaves.  These  are  crowded  near 
the  ends  of  the  branches,  large,  pinnate,  sheathing  at  the  base,  with  opposite, 
lanceolate,  serrate  leaflets,  villose  at  the  margin,  and  nerved  beneath.  The  flowers 
are  tinged  with  purple,  pedicelled,  with  an  involucre  of  four  roundish,  oblong,  ob- 
tuse, membranous  bractes,  and  are  arranged  in  fours,  upon  hairy,  flexuous,  brac- 
teate  peduncles,  with  alternate  branches.  They  are  small  and  of  a  greenish 
colour,  becoming  purple.  These  and  the  unripe  fruit  are  the  parts  of  the  plant 
employed.  The  petals  are  apt  to  be  wanting  in  the  dried  flowers.  They  are 
brought  from  Abyssinia  packed  in  boxes.  The  Abyssinian  name  of  the  medicine 
has  been  variously  spelled  by  European  writers  kosso,  kousso,  cusso,  cosso,  Ac.^ 
but  that  at  the  head  of  this  article  is  deemed  the  most  appropriate  English  title, 
as  it  indicates  the  proper  pronunciation  of  the  word. 

Properties.  The  dried  flowers  are  in  unbroken  though  compressed  clusters. 
The  general  colour  of  the  mass  is  greenish-yellow.  As  the  medicine,  from  its 
high  price,  is  apt  to  be  adulterated,  it  should  be  procured  in  the  unpowdered 
state,  in  which  the  botanical  characters  of  the  flower  will  sufficiently  test  its 
genuineness.  It  has  a  fragrant  balsamic  odour;  and  the  taste,  little  perceptible 
at  first,  becomes  in  a  short  time  somewhat  acrid  and  disagreeable.  Analyzed  by 
Wittstein,  it  was  found  to  contain,  in  100  parts,  1'44  of  fatty  matter  and  chloro- 
phyll, 2-02  of  wax,  6-25  of  bitter  acrid  resin,  0-17  of  tasteless  resin,  1-08  of 
sugar,  7  22  of  gum,  24  40  of  tannic  acid,  40  97  of  lignin,  1571  of  ashes,  with 
014  parts  loss.  To  Clemens  Willing  it  yielded  a  small  quantity  of  volatile  oil, 
having  the  odour  of  the  flowers,  much  extractive,  tannic  acid  colouring  iron 
green,  a  crystallizable  acid,  and  a  resin  with  a  bitter  and  astringent  taste  and 
the  odour  of  the  oil.  {Chem.  Cent.  Blatf,  Marz  31,  1855,  p.  224.)    In  which  of 
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these  constituents  the  virtues  of  the  medicine  reside  has  not  been  determined. 
The  chiims  of  tiie  L-oo.fxiiu'  of  Sij^nor  Favesi,  of  Mortara,  in  Piedmont,  to  be 
considered  tlie  uetive  principle,  cannot  be  admitted  until  experimentally  deter- 
mined; and  indeed  it  is  by  no  means  certain  that  it  is  not  a  complex  substance. 
In  the  present  state  of  knowledge  on  the  subject,  it  appears  to  us  prenmture 
even  to  give  it  the  name  of  koossine,  much  less  that  of  teniim;,  which  has  also 
been  proposed  for  it,  from  its  supposed  relation  to  the  tapeworm.  (.See  Journ. 
de  Phann.,  Avril,  1849,  p.  274.) 

Medical  Properties.  Koosso  is  highly  valued  in  Abyssinia  as  a  vermifuge. 
Bruce  speaks  of  it  in  his  travels,  and  gives  a  figure  of  the  plant.  Dr.  IJrayer,  a 
French  physician,  practising  in  Constantinople,  employed  the  medicine  effect- 
ively, and  published  a  treati.se  on  it  at  Paris,  so  long  ago  as  1823.  It  was  in 
his  honour  that  Kunth  adopted  his  generic  title  of  the  plant.  Much  attention 
has  recently  been  attracted  to  this  medicine ;  and  trials  made  with  it  have  proved 
that  it  has  extraordinary  efficacy  in  the  destruction  and  expulsion  of  the  tape- 
worm. Its  effects,  when  taken  internally,  are  not  very  striking.  In  the  ordinary 
dose  it  sometimes  produces  heat  of  stomach,  nausea,  and  even  vomiting,  and 
shows  a  tendency  to  act  on  the  bowels,  though  this  effect  is  not  always  produced. 
It  appears  to  operate  exclusively  as  a  poison  to  the  worms;  and  has  been  found 
equally  effectual  in  both  kinds  of  tapeworm.  The  high  price  demanded  for  it 
has  tended  very  much  to  re.strict  the  use  of  the  remedy;  but,  should  the  demand 
continue,  it  will  no  doubt  be  supplied  at  a  reasonable  cost,  as  it  is  brought  by 
caravans  from  Abyssinia  into  Egypt ;  and  the  monopoly  which  was  at  first  the 
cause  of  its  expensi veness  cannot  be  long  maintained.  The  medicine  is  taken  in 
the  morning  upon  an  empty  stomach,  a  light  meal  having  been  made  the  pre- 
ceding evening.  A  previous  evacuation  of  the  bowels  is  also  recommended.  The 
flowers  are  given  in  the  form  of  powder,  mixed  with  half  a  pint  of  warm  water  ; 
the  mixture  being  allowed  to  stand  for  fifteen  minutes,  then  stirred  up,  and  taken 
in  two  or  three  draughts  at  short  intervals.  The  medicine  maybe  preceded  and  fol- 
lowed l)y  lemonade.  The  medium  dose  for  an  adult  is  half  an  ounce,  which  may 
be  diminished  one  third  for  a  child  of  12  years,  one-half  for  one  of  6,  and  two- 
thirds  for  one  of  3.  Should  the  medicine  notacton  the  bowels  in  three  or  four 
hours,  a  brisk  cathartic  should  be  administered.  One  dose  is  said  to  be  sufficient 
to  destroy  the  worm.  Should  the  quantity  mentioned  not  prove  effectual,  it  may 
be  increased  to  an  ounce  or  more. 

Off.  Prep.  Infusum  Cusso,  Br.  W. 

BROMINIUM.   U.S. 
Bromine. 

Off.  Syn.  BROMUM.  Bromine.  A  liquid  non-metallic  element,  obtained 
from  sea-water,  and  from  saline  springs.  Br. 

Brome,  Fr.;  Brom,  Oerm.;  Bromo,  Jtal. 

Bromine  is  an  elementary  body,  possessing  many  analogies  to  chlorine  and 
iodine.  It  was  discovered  in  1826  by  M.  Balard,  of  Montpellier,  in  the  bittern 
of  sea-salt  works,  in  which  it  exists  as  a  bromide  of  magnesium.  Since  then  it 
has  been  found  in  the  waters  of  the  ocean,  in  certain  marine  animals  and  vege- 
tables, in  various  aquatic  plants,  as  the  water-cress,  in  numerous  salt  springs, 
and,  in  two  instances,  in  the  mineral  kingdom — in  an  ore  of  zinc,  and  in  the 
cadmium  of  Silesia.  It  has  also  been  detected  by  M.  Mfene  in  the  coal-gas  liquor 
of  the  Paris  gas  works.  In  the  United  States  it  was  first  obtained  by  Professor 
Silliman,  who  found  it  in  the  bittern  of  the  salt  works  at  Salina,  in  the  State  of 
New  York.  It  was  discovered  in  the  salt  wells,  near  Freeport,  Pa.,  by  Dr.  David 
Alter,  who  has  been  engaged  for  several  years  in  manufacturing  it  on  a  large 
scale.  The  bittern  of  the  salt  wells  of  that  locality  contains  the  bromine  com- 
bined with  sodium  and  magnesium,  and  affords  an  average  product  of  nine 
drachms  of  bromine  to  the  gallon ;  though  the  yield  of  different  wells  varies 
greatly.     Bromine  has  been  detected  also  in  the  waters  of  the  Saratoga  springs. 
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Minute  quantities  of  this,  as  well  as  of  chlorine  and  iodine,  may  be  detected  in 
any  mixture  by  means  of  spectrum  analysis.  For  the  method  employed  for 
this  purpose  by  Alex.  Mitscherlich,  see  Ghem.  News  (Nov.  24,  1865,  p.  243). 

Preparation.  Bromine  is  obtained  from  bittern,  rich  in  this  element,  on  the 
same  principle  that  chlorine  is  procured  from  chloride  of  sodium;  that  is,  by 
the  action  of  diluted  sulphuric  acid  and  deutoxide  of  manganese.  As  manufac- 
tured near  Freeport,  the  reaction  takes  place  with  the  bromides  of  sodium  and 
magnesium,  with  the  result  of  forming  a  residue,  consisting  of  the  sulphates  of 
soda  and  magnesia,  mixed  with  sulphate  of  deutoxide  of  manganese.  The  dis- 
tillation should  be  performed  at  a  gentle  heat,  by  means  of  a  water-bath,  into  a 
refrigerated  receiver  containing  water.  We  are  informed  by  Dr.  Thomas  Ma- 
gill,  of  Allegheny  Co.,  Pa.,  that  Dr.  Alter  first  heats  the  bittern  in  an  iron 
boiler,  and  then  introduces  it  hot  into  the  retort,  thus  facilitating  the  process. 

The  bittern  of  the  salt  works  of  Schoenbeck,  in  Germany,  which  contains 
only  seven-tenths  of  one  part  of  bromine  in  1000  parts,  is  subjected  to  severiil 
successive  operations,  whereby  the  solution  is  reduced  in  bulk,  and  so  far  puri- 
fied as  to  contain  chiefly  the  bromide  and  chloride  of  magnesium.  The  chlorine 
is  separated  in  the  form  of  muriatic  acid  gas,  by  heating  the  liquid  with  sul- 
phuric  acid,  at  a  temperature  not  exceeding  259°;  the  sulphates  are  crystallized 
out ;  and  the  bromine  is  evolved  in  the  usual  manner  by  sulphuric  acid  and  deut- 
oxide of  manganese.  The  last  operation,  occupying  six  hours,  is  performed 
in  a  leaden  still,  of  sufficient  capacity  to  contain  a  charge  of  84  pounds  of  the 
concentrated  bittern,  60  or  tO  pounds  of  weak  sulphuric  acid  from  the  leaden 
chambers,  and  40  pounds  of  deutoxide  of  manganese.  The  product  is  4  pounds 
of  bromine.   (Moritz  Herman,  Journ.  de  Pharm.,  Janv,  1854.) 

Bromine  has  also  been  obtained  from  sea-weeds  by  carbonizing  them,  lix- 
iviating the  carbonaceous  residue,  and  then  separating  the  ingredients,  among 
which  are  iodine  and  bromine.  For  the  particulars  of  the  process,  see  Chem, 
Neivs  (July  (5,  1866,  p.  2). 

Properties.  Bromine  is  a  volatile  liquid,  of  a  dark-red  colour  when  viewed 
in  mass,  but  hyacinth-red  in  thin  layers.  Its  taste  is  very  caustic,  and  its  smell 
strong  and  disagreeable,  having  some  resemblance  to  that  of  chlorine.*  Its  den 
sity  is  very  nearly  3  (2966,  Br.).  At  4°  below  zero  it  becomes  a  hard,  brittle, 
crystalline  solid,  having  a  dark  leaden  colour,  and  a  lustre  nearly  metallic.  It 
boils  at  about  117°,  forming  a  reddish  vapour. resembling  that  of  nitrous  acid, 
and  of  the  sp.  gr.  5  39.  It  evaporates  readily,  a  single  drop  being  sufficient 
to  fill  a  large  flask  with  its  peculiar  vapour.  Shaken  with  solution  of  soda  in 
slight  excess  it  becomes  colourless,  and,  if  now  coloured  again  by  a  little  bro- 
mine, does  not  assume  a  blue  colour  on  the  addition  of  a  cold  solution  of  starch 
(Br.);  thus  showing  the  absence  of  iodine. 

Bromine  is  sparingly  soluble  in  water,  to  which  it  communicates  an  orange 
colour,  more  soluble  in  alcohol,  and  still  more  so  in  ether.  By  the  aid,  however, 
of  bromide  of  potassium,  it  may  be  dissolved  to  any  desirable  extent  in  water. 
Its  alcoholic  and  ethereal  solutions  lose  their  colour  in  a  few  days,  and  become 
acid  from  the  generation  of  hydrobromic  acid.  It  bleaches  vegetable  substances 
like  chlorine,  destroys  the  colour  of  sulphate  of  indigo,  and  decomposes  organiq 
matters.  Its  combination  with  starch  has  a  yellow  colour.  It  corrodes  the  skin 
and  gives  it  a  deep-yellow  stain.  Bromine  is  intermediate  in  its  affinities  between 
chlorine  and  iodine  ;  since  its  combinations  are  decomposed  by  chlorine,  while, 
in  its  turn,  it  decomposes  those  of  iodine.  Its  eq.  number  is  78"4  (80,  Dumas), 
and  its  symbol  Br.  Itforms  acids  with  both  oxygen  and  hydrogen,  called  bromic 
and  hydrobromic  acids,  which  are  analogous  in  properties  and  composition  to 
the  corresponding  acids  of  chlorine  and  iodine.     It  combines  also  with  chlorine, 

*  Inhaled  in  the  form  of  vapour  it  produces  intense  irritation,  and  endangers  asphyxia 
through  spasm  of  the  glottis.  A  case  which  had  nearly  proved  fatal  occurred  under  the 
notice  of  G.  P.  Dutfield,  Ph.D.,  of  Detroit,  and  was  apparently  saved  hy  throwing  steam 
sufficiently  cooled  into  the  larynx.  [Am.  Journ.  of  Pharm.,  July,  1868,  p.  288.) — Note  to 
the  thirteenth  edition. 
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forming  chloride  of  bromine,  which  probably  hau  the  formula  BrClj.  This  ig 
prepared  by  pas.sinj^  chlorine  throtigli  bromine,  and  condunwinj?  the  roHultinjf 
vapours  at  a  low  temj)erature.  It  is  a  redtliHii-yeilow  li(iuid,  very  fluid  and  vola- 
tile, soluble  in  water,  and  having  a  penetratinj^  odttur  and  dinaj^reeable  tante. 

Commercial  bromine  sometimes  contains  as  much  aw  (>  or  8  per  cent,  of  bro- 
mide of  carbon,  as  a.sctTtained  by  M.  Poselger.  He  discovered  the  impurity 
by  submitting  some  bromine  to  distillation,  during  the  progress  of  which  the 
boiling  point  rose  to  248°.  The  residuary  liquid  at  this  temperature  was  colour- 
less, and,  when  freed  from  a  little  bromine,  proved  to  be  the  bromide  of  carbon 
in  ihe  form  of  an  oily,  aromatic  Hipiid. 

In  testing  for  l)roniine  in  mineral  or  saline  waters,  the  water  is  evaporated  in 
order  to  crystallize  most  of  the  salts.  The  solution,  after  having  been  filtered, 
is  placed  in  a  narrow  tube,  and  a  few  drops  of  strong  chlorine  water  are  added. 
If  this  addition  produces  an  orange  colour,  bromine  is  present.  The  water  ex- 
amined, in  order  that  the  test  may  succeed,  must  be  free  from  organic  matter, 
and  the  chlorine  not  be  added  in  excess.  Bromine  may  be  detected  in  marine 
vegetables  by  carbonizing  them  in  a  covered  crucible,  exhausting  the  charcoal, 
previously  pulverized,  with  boiling  distilled  water,  precipitating  any  alkaline 
sulphuret  present  in  the  solution  by  sulphate  of  zinc,  and  then  adding  succes- 
sively a  few  drops  of  nitric  acid  and  a  portion  of  ether,  shaking  the  whole  to- 
gether. If  bromine  be  present,  it  will  be  set  free  and  dissolve  in  the  ether,  to 
which  it  will  communicate  an  orange  colour.  (Dupasquier.)  According  to 
Keynoso,  a  more  delicate  test  is  furnished  by  oxidized  water,  which  liberates 
bromine  from  its  compounds,  without  reacting  on  it  when  free.  The  mode  of 
proceeding  is  as  follows.  Put  a  piece  of  the  deutoxide  of  barium  in  a  test  tube, 
and  add  successively  distilled  water,  pure  muriatic  acid,  and  ether.  The  mate- 
rials are  here  present  for  generating  oxidized  water;  and  so  soon  as  bubbles 
are  seen  to  rise  to  the  surface,  the  substance  suspected  to  contain  bromine  is 
added,  and  the  whole  shaken  together.  If  a  bromide  be  present,  the  muriatic 
will  give  rise  to  hydrobroraic  acid;  and  the  oxidized  water,  acting  on  this,  will 
set  free  the  bromine,  which  will  dissolve  in  the  ether,  and  give  it  a  yellow  tint. 

Medical  Properties.  Bromine,  from  its  analogy  to  iodine,  was  early  tried  as 
a  remedy,  and  the  result  has  demonstrated  its  value  as  a  therapeutic  agent.  It 
acts  like  iodine  as  an  alterative,  and  probably  also  as  a  stimulant  to  the  lym- 
phatic system,  thereby  promoting  absorption.  It  has  been  employed  in  bron- 
choccle,  scrofulous  tumours  and  ulcers,  secondary  and  tertiary  syphilis,  anien- 
orrhoea,  diphtheric  affections,  chronic  diseases  of  the  skin,  and  hypertrophy  of 
the  ventricles.  Magendi  recommends  it  in  cases  in  which  iodine  does  not 
operate  with  sufficient  activity,  or  has  lost  its  effect  by  habit.  The  form  in 
which  it  is  employed  is  aqueous  solution,  the  dose  of  which,  containing  one 
part  of  bromine  to  forty  of  distilled  water,  is  about  six  drops  taken  several  times 
a  day.*  Locally  it  is  powerfully  irritant,  and  in  its  concentrated  state  even  caus- 
tic. When  used  as  a  wash  for  ulcers,  from  ten  to  forty  minims  may  be  added 
to  a  pint  of  water.  Bromine  has  recently  been  found  by  Dr.  Goldsmith,  Sur- 
geon of  the  U.  S.  Volunteers,  extremely  efficacious  as  a  local  remedy  in  hospital 
gangrene,  being  applied  either  pure  or  dissolved  in  water ;  and  the  same  remedy, 
dissolved  in  water,  with  the  aid  of  bromide  of  potassium,  in  the  proportion  of 
from  1.5  to  40  drops  to  the  fluidounce,  has  produced  very  good  effects  in  erysip- 
elas. (See  ^?>i.  Med.  Tune-s,  June  20,  1863.)  Of  the  compounds  of  bromine,  the 
bromides  of  potassium,  ammonium,  iron,  and  mercury  have  been  chiefly  used. 
Some  of  them  have  been  found  to  exercise  a  remarkable  influence  in  allaying 
nervous  irritation,  and  are  now  much  employed  for  that  purpo.se  See  these 
titles  respectively  in  the  different  parts  of  this  work.    The  chloride  of  bromine 

*  This  is  a  very  small  dose,  originally  taken  from  Pereira's  Materia  Medica ;  and  much 
more  has  been  given  with  impunity.  M.  Pourche,  of  Montpellier,  gave  six  drops  of  bro- 
mine in  three  ounces  of  distilled  water  three  times  in  24  hburs.  [Trouaxenn  and  IHdmix.) 
A  safe  and  efficient  dose  would  probably  be  two  or  three  drops,  largely  diluted  with  dis- 
tilled water,  and  gradually  increased  if  necessary.  {Note  to  the  thirteenth  edition.) 
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has  been  used  in  cancer  by  Landolfi,  of  Naples,  both  externally  as  a  caustic  and  in- 
ternally. The  caustic  was  usually  formed  of  equal  parts  of  the  chlorides  of  bro- 
mine, zinc,  gold,  and  antimony,  made  into  a  paste  with  flour.  To  assist  the  local 
treatment,  he  gave  a  pill,  composed  of  the  tenth  of  a  drop  of  chloride  of  bromine, 
half  a  grain  of  extract  of  hemlock,  and  a  grain  of  phellandrium  seed,  daily,  for 
two  months,  and  twice  a  day  for  two  months  more.  {Arch.  Gen.,  Mai,  1855,  p. 
609.)  A  committee  of  the  Paris  Academy  of  Sciences,  consisting  of  M.  Broca 
and  others,  having  practically  examined  the  method  of  Landolfi  in  the  hospi- 
tals, reported  decidedly  against  it,  not  only  as  inefficacious,  but  as  sometimes 
positively  injurious.   {Gaz.  Hebdom.  de  Med.  et  Ghir.,  Mai  9,  1856.) 

Dr.  J.  Lawrence  Smith,  of  Louisville,  Ky  ,  proposes  the  following  as  a  con- 
venient formula  for  a  solution  ofbromine.  Dissolve  160  grains  of  bromide  of  po- 
tassium in  two  fluidounces  of  water,  add  one  troyounce  of  bromine,  and,  stirring 
diligently,  pour  insufficient  water  to  make  the  solution  measure  four  fluidounces. 
The  solution  should  be  kept  in  accurately  stopped  bottles.  This  is  a  suitable 
preparation  for  application  to  hospital  gangrene,  and  may  be  diluted  to  any 
desirable  extent  with  water.  {Am.  Journ.  of  Pharm.,  May,  1863,  p.  202.) 

Bromine,  in  an  overdose,  acts  as  an  irritant  poison.  The  best  antidote,  ac- 
cording to  Mr.  Alfred  Smee,  is  ammonia.  A  case  of  poisoning  by  this  substance, 
which  proved  fatal  in  seven  hours  and  a  half,  is  related  by  Dr.  J.  R.  Snell,  of 
Long  Island,  N.  Y.  The  amount  swallowed  was  about  an  ounce,  and  the  symp- 
toms generally  were  those  produced  by  the  irritant  poisons  :  such  as  violent 
inflammation  of  the  lips,  mouth,  tongue,  and  oesophagus,  with  incessant  burn- 
ing pain,  followed,  in  two  hours  and  a  half,  by  prostration,  which  soon  ended 
in  death.   {New  York  Journ.  of  Med.,  Sept.  1850.) 

Bromine  is  extensively  used  in  the  art  of  the  daguerreotypist. 

Off.  Prep.  Ammonii  Bromidum,  Br.;  Potassii  Bromidum.  B. 

BUCHU.   U.S. 
Buchu. 

The  leaves  of  Barosma  crenata,  and  of  other  species  of  Barosma.  U.  S. 

Off.  Sijn.  BUCHU  FOLIA.  The  dried  leaves  of  Barosma  betulina,  Ba- 
rosma crenulata,  and  Barosma  serratifolia.  Br. 

This  medicine  consists  of  the  leaves  of  different  plants  growing  at  the  Cape  of 
Good  Hope,  formerly  ranked  in  the  genus  Diosma,  but  transferred  by  botanists 
to  Barosma,  so  named  from  the  strong  odour  of  the  leaves  {jSapui;  and  ofr/iyj). 
B.  crenata  {B.  betulina,  Bt.),  B.  crenulata,  and  B.  serratifolia  are  described  by 
Lindley  as  medicinal  species.  The  leaves  of  these  and  other  Barosmas,  and  of 
some  Agathosmas,  are  collected  by  the  Hottentots,  who  value  them  on  account 
of  their  odour,  and,  under  the  name  of  bookoo  or  buchu,  rub  them,  in  the  state 
of  powder,  upon  their  greasy  bodies. 

Barosma.  Se.x.  Syst.  Pentandria  Monogynia.  —  Nat.  Ord.  Rutaceae. 

Gen.  Ch.  Calyx  five-cleft  or  five-parted.  Disk  lining  the  bottom  of  the  calyx, 
generally  with  a  short  scarcely  prominent  rim.  Petals  five,  with  short  claws. 
Filaments  ten ;  the  five  opposite  the  petals  sterile,  petaloid ;  the  other  five 
longer,  subulate.  Style  as  long  as  the  petals.  Stigma  minute,  five-lobed.  Fruit 
composed  of  five  cocci,  covered  with  glandular  dots  at  the  back.  These  plants 
are  small  shrubs,  with  opposite  leaves  and  peduncled  flowers.  {Lindley.) 

Barosma  crenata.  Lindley,  Flor.  Med.  p.  213.  — Diosma  crenata.  De  Cand. 
Prodrom.  i.  714  ;  Wood  v.  Med.  Bot.,  3d  ed.,  v.  52.  This  is  a  slender  shrub,  with 
smooth,  somewhat  angular  branches,  of  a  purplish  colour.  The  leaves  are  op- 
posite, ovate  or  obovate,  acute,  serrated  and  glandular  at  the  edge,  coriaceous, 
and  full  of  small  pellucid  dots  on  the  under  surface.  The  flowers  are  white  or 
of  a  reddish  tint,  and  stand  solitarily  at  the  end  of  short,  lateral,  leafy  shoots. 

Properties.  The  leaves,  as  found  in  the  shops,  are  from  three-quarters  of  an 
inch  to  an  inch  long,  from  three  to  five  lines  broad,  elliptical,  lanceolate-ovate 
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or  obovato,  sometimos  slightly  pointed,  Bomotimcs  blunt  at  the  apex,  very  finoly 
notchud  and  glandular  at  the  edges,  smooth  and  of  a  green  colour  on  the  upper 
surface,  d(»tt«'d  anil  \n\\\.'V  beneath,  and  of  a  firm  consiHtence.  Their  odour  i« 
strong,  ditl'usive,  and  somewhat  aroniatie;  their  taste  bitterish,  and  analogous  to 
that  of  mint.  These  properties  will  distinguish  them  from  fsenna,  with  which  they 
might  Im!  confounded  upon  a  cureless  inspection.  They  arc  sometimes  mixed  \.'ith 
portions  of  the  stalks  and  fruit.  Cadet  de  (Jassicourt  found  them  to  contain,  in 
1000  parts,  665  parts  of  a  light,  brownish-yellow,  and  highly  odorous  volatile  oil, 
211  7  of  gum,  51-7  of  extractive,  11  of  chlorophyll,  and  2151  of  resin.  Water 
and  alcohol  extract  their  virtues,  which  probably  depend  on  the  volatile  oil  and 
extractive..    The  latter  is  precipitated  by  infusion  of  galls. 

The  foregoing  description  of  buchu  leaves  applies  to  the  drug,  as  first  seen  by 
the  author  many  years  ago,  when  the  chief  product  imported  was  probably  that 
of  B.  crenulata,  more  or  less  mixed  with  the  leaves  of  B.  crenata.  The  first  of 
these  has  now  in  great  measure  disappeared  from  our  market,  the  importations 
consisting  either  of  the  leaves  of  B.  crenata  or  B.  serratifolia,  in  distinct  parcels. 
The  following  is  a  concise  description  of  the  three  dilTerent  kinds  of  leaf.  The 
leaves  of  li.  crenata  (short  buchu  ov  round  buchu,  as  it  is  called  in  commerce) 
are  "about  three-quarters  of  an  inch  long,  obovate,  with  a  recurved  truncated 
apex,  and  sharp,  cartilaginous,  spreading  teeth;"  those  of  B.  ci'enutata,  of  me- 
dium size,  "are  about  an  inch  long,  oval-lanceolate,  obtuse,  minutely  crenated, 
and  five-nerved;"  those  of  B.  serratifolia,  or  long  buchu,  "  are  from  an  inch  to 
an  inch  and  a  half  long,  linear-lanceolate,  tapering  to  each  end,  sharj^ly  and 
firmly  serrated,  three-nerved."  (Br.).  The  last-mentioned  leaves  are  also  of 
more  delicate  structure  than  the  others.  Of  the  three  species,  the  short-leaved 
was  found  by  Mr.  P.  W.  Bedford  to  yield  an  average  of  1-21  per  cent,  of  vola- 
tile oil;  while  the  long-leaved,  though  more  highly  valued  in  the  market,  gave 
only  0  G6  per  cent.,  showing  their  great  inferiority  in  strength.  (Proceed,  of 
the  Am.  Fharm.  Association,  A.D.  1863,  p.  211.) 

Medical  Properties  and  Uses.  Buchu  is  gently  stimulant,  with  a  peculiar 
tendency  to  the  urinary  organs,  producing  diuresis,  and,  like  all  similar  medi- 
cines, exciting  diaphoresis  when  circumstances  favour  this  effect.  The  Hotten- 
tots have  long  used  it  in  a  variety  of  diseases.  From  these  rude  practitioners 
the  remedy  was  borrowed  by  the  resident  English  and  Dutch  physicians,  by 
whose  recommendation  it  was  employed  in  Europe,  and  has  come  into  general 
use.  It  is  given  chiefly  in  complaints  of  the  urinaiy  organs,  such  as  gravel, 
chronic  catarrh  of  the  bladder,  morbid  irritation  of  the  bladder  and  urethra, 
disease  of  the  prostate,  and  retention  or  incontinence  of  urine  from  a  loss  of 
tone  in  the  parts  concerned  in  its  evacuation.  It  has  also  been  recommended 
in  dyspepsia,  chronic  rheumatism,  cutaneous  affections,  and  dropsy.  From 
twenty  to  thirty  grains  of  the  powder  may  be  given  two  or  three  times  a  day. 
The  leaves  are  also  used  in  infusion,  in  the  proportion  of  an  ounce  to  a  pint  of 
boiling  water,  of  which  the  dose  is  one  or  two  fluidounces.  A  tincture  has 
been  employed  as  a  stimulant  embrocation  in  local  pains.  There  is  an  officinal 
fluid  extract,  of  which  the  dose  is  half  a  fluidrachm. 

Off.  Prep.  Extractum  Buchu  Fluidum,  U.S.;  Infusum  Buchu;  Tinctura 
Buchu,  Br.  W. 

CADMIUM.  U.S, 
Cadmium. 

This  metal  was  introduced  into  the  present  U.  S.  Pharmacopoeia,  because 
used  in  the  preparation  of  sulphate  of  cadmium.  It  is  associated  with  zinc 
in  its  ores,  and,  being  more  volatile  than  that  metal,  comes  over  with  the 
first  portions  of  it  distilled  in  the  process  for  obtaining  it.  (See  Zincum.)  The 
cadmium  is  separated  by  dissolving  the  mixed  metal  in  dilute  sulphuric  acid, 
precipitating  the  sulphuret  by  sulphuretted  hydrogen,  treating  the  precipitate 
with  muriatic  acid,  and  again  precipitating  with  carbonate  of  ammonia.    The 
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carbonate  of  cadmium  thus  obtained,  after  being  washed  and  dried,  is  mixed 
with  charcoal,  and  exposed  to  a  dull-red  heat  in  an  earthen  retort,  when  the 
reduced  metal  distils  over. 

Properties.  Cadmium  is  a  white  metal,  resembling  tin,  but  somewhat  heavier 
and  more  tenacious.  Like  that  metal,  it  crackles  when  bent.  Its  sp.  gr.  is  8  7, 
melting  point  about  440°,  point  of  volatilization  480°  {Guy),  equivalent  55"8, 
and  symbol  Cd.  It  is  little  atfected  by  the  air,  but,  when  heated,  combines  with 
an  eq.  of  oxygen,  forming  a  reddish-brown  or  orange- coloured  oxide,  CaO, 
which  combines  with  the  acids  to  form  salts.  From  its  saline  solutions  the 
oxide  is  precipitated  by  the  alkalies  in  the  form  of  a  white  hydrate.  Cadmium 
also  combines  with  chlorine,  iodine,  bromine,  and  sulphur,  in  equivalent  pro- 
portions. It  is  distinguished  by  forming  a  colourless  solution  with  nitric  acid, 
from  which  sulphuretted  hydrogen  or  hydrosulphate  of  ammonia  precipitates 
a  lemon-yellow  sulphuret,  insoluble  in  an  excess  of  the  reagent,  or  in  potassa 
or  ammonia,  and  not  volatilized  at  a  red  heat.  Potassa  produces  a  white  pre- 
cipitate insoluble  in  an  excess,  and  ammonia  a  similar  precipitate  soluble  in  an 
excess  of  the  precipitant.  Zinc  precipitates  cadmium  in  the  metallic  state.  "A 
neutral  solution  of  the  metal  in  nitric  acid,  after  having  been  fully  precipitated 
by  carbonate  of  soda  in  slight  excess,  yields  a  filtrate  which  is  not  affected  by 
hydrosulphate  of  ammonia."  (U.S.)    This  proves  the  absence  of  arsenic. 

Medical  Uses.  According  to  Prof.  Simpson,  of  Edinburgh,  cadmium  resem- 
bles antimony  in  its  effects  on  the  system.  Dr.  Garrod  considers  the  metal, 
in  this  respect,  more  closely  allied  to  zinc.  In  overdoses  its  salts  appear 
to  act  as  corrosive  poisons.  Three  cases  are  recorded  in  which  serious  conse- 
quences resulted  from  inhaling  the  powdered  carbonate,  while  used  in  polish- 
ing silver.  The  chief  symptoms  were  constriction  of  the  throat,  embarrassed 
respiration,  vomiting  and  purging,  giddiness,  and  painful  spasms.  (Annuaire 
de  Therap.,  A.D,  1859,  p.  229.)  Experiments  by  Dr.  Wilh.  Marme  demonstrate 
that  the  sulphuret  of  cadmium  is  not  poisonous,  but  that  all  its  compounds 
soluble  in  water  or  in  diluted  acids  at  the  heat  of  the  body  are  so ;  and  they 
all  operate  in  an  analogous  manner,  locally  as  powerful  irritants,  and  intern- 
ally producing  giddiness,  vomiting,  purging,  slowness  of  pulse  and  respiration, 
prostration,  loss  of  consciousness,  and  spasms.  (Neiies  Repertorium,  A.D.  1867, 
xvi.  303.)  It  is  chiefly,  if  not  exclusively,  for  external  application  that  the 
preparations  of  this  metal  are  used.  Two  of  them  have  especially  engaged 
attention;  the  iodide  and  sulphate.  The  latte"r  is  among  the  Preparations  in 
the  U.  S.  Pharmacopoeia,  and  will  be  treated  of  in  the  second  part  of  this  work. 
(See  Cadmii  Sulphas.)  The  former  will  be  noticed  here. 
■  Of.  Prep.  Cadmii  lodidum,  Br.;  Cadmii  Sulphas,  U.  S.;  Unguentum  Cad- 
mii lodidi,  Br.  B. 

CADMII  lODIDUM.  Br. 

Iodide  of  Cadmium. 

Iodide  of  cadmium  (Cdl)  may  be  prepared  by  mixing  iodine  and  filings  of 
cadmium  in  a  moist  state.  It  is  soluble  in  water  and  alcohol,  and  may  be 
crystallized  from  either  solution  in  large,  white,  transparent  crystals,  in  the  form 
of  six-sided  tables,  of  a  pearly  lustre.  These  are  permanent  in  the  air,  melt  at 
about  600°  F.  forming  an  amber-coloured  liquid,  and  give  off  violet  vapours  at 
a  dull-red  heat.  The  salt  is  freely  soluble  in  water  and  in  alcohol,  and  the  so- 
lution has  an  acid  reaction.  The  Br.  Pharmacopoeia  gives  the  following  tests. 
The  aqueous  solution  gives  a  yellow  precipitate  with  sulphuretted  hydrogen 
or  sulphide  of  ammonium,  insoluble  in  excess  of  the  sulphide ;  and  a  white  ge- 
latinous precipitate  with  excess  of  solution  of  potash,  the  filtrate  from  which 
is  unaffected  by  sulphide  of  ammonium.  Ten  grains  dissolved  in  water  gives 
with  an  excess  of  nitrate  of  silver  a  precipitate  which,  washed  with  water  and  af- 
terwards with  half  an  ounce  of  water  of  ammonia,  and  dried,  weighs  125  grains. 

Iodide  of  cadmium  was  introduced  as  an  external  remedy  by  Dr.  A.  B.  Gar- 
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rod,  of  London.  He  has  employed  it,  with  pood  effects,  in  the  form  of  ointment, 
made  of  one  part  of  tiie  iodide  to  eijifl)t  of  lard,  as  a  local  application  by  friction 
to  enlarfj^ed  scrofulous  glands,  nodes,  chronic  inflaruinations  of  joints,  certain 
Cutan(!ous  diseases,  and  cliillilains.  The  ointnietit  is  soft  and  white,  readily 
yields  its  iodine  for  al)sorption,  and  is  preferable  to  the  correspondina-  ointment 
of  iodide  of  lea«l,  the  use  of  which  endangers  lead  poisoning.  {Pharm.  Joum. 
and  Tram.,  Nov.  1S57,  p.  260.)  13. 

CAFFEA.  U.S. 
Coffee. 

The  seed  of  Caffea  Arabica.  U.  S. 

Cafe,  Fr.;  Kaffve,  Gei-m.;  CaflTe  JtaL;  C&K,  Span.;  Bun,  Arabic;  Copi  cotta,  dngO' 
lent;  Kjieva,  Malay. 

CoFFEA.  Sex. Syst.  Pentandria  Monopynia. — Nat.  Orrf. Cinchonaceae.  Lindley. 

Gen.  Ch.  "Gali/x  with  a  small,  4-5  toothed  limb.  Corolla  tubular,  funnel- 
shaped,  with  a  4-5  parted  spreading  limb.  Stamens  4-5,  inserted  in  the  middle 
of  the  upper  part  of  the  tube,  exserted  or  enclosed.  Style  bifid  at  the  apex. 
Berry  umbilicate,  naked,  or  crowned  with  the  calyx,  containing  two  seeds 
enclosed  in  a  parchment-like  putamen."  Lindley. 

CoJ/'ea  Arabica.  Linn  Sp.  245 ;  Bot.  Mag.,  t.  1303.  The  coffee  plant  is  a  small 
tree,  from  fifteen  to  thirty  feet  in  height.  The  branches  are  opposite,  the  lower 
spreading,  the  upper  somewhat  declining,  and  gradually  diminishing  in  length 
as  they  ascend,  so  as  to  form  a  pyramidal  summit,  which  is  covered  with  green 
foliage  throughout  the  year.  The  leaves  are  opposite,  upon  short  footstalks, 
oblong-ovate,  acuminate,  entire,  wavy,  four  or  five  inches  long,  smooth  and 
shining,  of  a  dark-green  colour  on  their  upper  surface,  paler  beneath,  and  ac- 
companied with  a  pair  of  small  pointed  stipules.  The  flowers  are  white,  with 
an  odour  not  unlike  that  of  the  jasmine,  and  stand  in  groups  in  the  axils  of  the 
upper  leaves.  The  calyx  is  very  small,  the  corolla  salverform,  with  a  nearly 
cylindrical  tube,  and  a  flat  border  divided  into  five  lanceolate,  pointed  seg- 
ments. The  stamens  project  above  the  tube.  The  fruit,  which  is  inferior,  is  a 
roundish  berry,  umbilicate  at  top,  at  first  green,  then  red,  and  ultimately  dark 
purple.  It  is  about  as  large  as  a  cherry,  and  contains  two  seeds  surrounded 
by  a  paper-like  membrane,  and  enclosed  in  a  yellowish  pulpy  matter.  These 
seeds,  divested  of  their  coverings,  constitute  coffee. 

This  tree  is  a  native  of  Southern  Arabia  and  Abyssinia,  and  probably  per- 
vades Africa  about  the  same  parallel  of  latitude,  as  it  is  found  growing  wild 
at  Liberia,  on  the  western  coast  of  the  continent.  It  is  cultivated  in  various 
parts  of  the  world  where  the  temperature  is  sufficiently  elevated  and  uniform. 
Considerable  attention  has  long  been  paid  to  its  culture  in  its  native  country, 
particularly  in  Yemen,  in  the  vicinity  of  Mocha,  from  which  the  demands  of 
commerce  were  at  first  almost  exclusively  supplied.  About  the  year  1690,  it 
was  introduced  by  the  Dutch  into  Java,  and  in  1718,  into  their  colony  of  Su- 
rinam. Soon  after  this  latter  period,  the  French  succeeded  in  introducing  it 
into  their  West  India  Islands,  Cayenne,  and  the  Isles  of  France  and  Bourbon; 
and  it  has  subsequently  made  its  way  into  the  other  West  India  Islands,  various 
parts  of  tropical  America,  Ilindostan,  and  Ceylon. 

The  tree  is  raised  from  the  seeds,  which  are  sown  in  a  soil  properly  prepared, 
and,  gernjinating  in  less  than  a  month,  produce  plants  which,  at  the  end  of  the 
year,  are  large  enough  to  be  transplanted.  These  are  then  set  out  in  rows  at 
suitable  distances,  and  in  three  or  four  years  begin  to  bear  fruit.  It  is  customary 
to  top  the  trees  at  this  age,  in  order  to  prevent  their  attaining  an  inconvenient 
height,  and  to  increase  the  number  of  the  fruit-bearing  branches.  It  is  said  that 
they  continue  productive  for  30  or  40 years.  Though  almost  always  covered  with 
flowers  and  fruit,  they  yield  most  largely  at  two  seasons,  and  thus  afford  two 
harvests  during  the  year.  Various  methods  are  employed  for  freeing  the  seeds 
from  their  coverings;  but  that  considered  the  best  is,  by  means  of  machinery, 
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to  remove  the  fleshy  portion  of  the  fruit,  leaving  the  seeds  surrounded  only  by 
their  papyraceous  envelope,  from  which  they  are  afterwards  separated  by  dry- 
ing, and  by  the  action  of  peeling  and  winnowing  mills. 

The  character  of  coffee  varies  considerably  with  the  climate  and  mode  of  cul- 
ture. Consequently,  several  varieties  exist  in  commerce,  named  usually  from  the 
sources  from  which  they  are  derived.  The  llocha  Coffee,  which,  is  in  small  round- 
ish grains,  takes  precedence  of  all  others.  The  Java  Coffee  is  highly  esteemed 
in  this  country ;  but  our  chief  supplies  are  derived  from  the  West  Indies  and 
South  America.  Some  good  coffee  has  been  brought  from  Liberia.  Coffee  im- 
proves by  age,  losing  a  portion  of  its  strength,  and  acquiring  a  more  agreeable 
flavour.  It  is  said  to  be  much  better  when  allowed  to  ripen  perfectly  on  the  tree, 
than  as  usually  collected.  The  grains  should  be  hard,  and  should  readily  sink 
in  water.  When  soft,  light,  black  or  dark-coloured,  or  musty,  they  are  inferior. 

Properties.  Coffee  has  a  faint,  peculiar  odour,  and  a  slightly  sweetish,  some- 
what austere  taste.  An  analysis  by  M.  Payen  gives  for  its  constituents,  in  100 
parts,  34  of  cellulose,  12  of  hygroscopic  water,  10  to  13  of  fatty  matter,  15'5 
of  glucose,  with  dextrin  and  a  vegetable  acid,  10  of  legumin,  35  of  chlorogenate 
of  potassa  and  caffein,  3  of  a  nitrogenous  body,  08  of  free  caffein,  O'OOl  of 
concrete  volatile  oil,  0  002  of  fluid  volatile  oil,  and  6-69t  of  mineral  substances. 
{Journ.  de  Fharm.,  3e  ser.,  x.  266.)  Pfaff  recognised,  in  the  precipitate  pro- 
duced by  acetate  of  lead  with  the  decoction  of  coffee,  two  peculiar  principles, 
one  resembling  tannin,  called  caffeo-tannic  acid,  and  the  other  an  acid,  called  by 
him  caffeic  acid.  The  latter  is  thought  to  be  identical  with  the  chlorogenic  acid 
of  Payen.  When  strongly  heated,  it  emits  the  odour  of  roasted  coffee,  and  is 
supposed  to  be  the  principle  to  which  the  flavour  of  coffee  as  a  drink  is  owing. 
A  remarkable  property  of  cafTeic  acid  is  that,  when  acted  on  by  sulphuric  acid 
and  binoxide  of  manganese,  it  is  converted  into  kinone,  being  in  this  respect 
analogous  to  kinic  acid.  The  sugar  of  coffee  isprobably  neither  glucose  as  sup- 
posed by  Payen,  nor  cane-sugar  as  stated  by  Rochleder,  but  peculiar ;  for,  when 
the  coffee  is  roasted,  it  does  not  answer  to  Tromraer's  test  for  glucose.  (Pharm. 
Journ.,  xvi  526-8.)  Calfeo-tanoic  acid  has  been  ascertained  by  Klasiwetz  to 
be  a  glucoside,  resolvable  into  glucose  and  a  peculiar  crystallizable  acid, 
CjgHgOg,  named  by  him  caffeic  acid  (Journ.  de  Pharm.  et  de  Chim.,  Oct.  186Y, 
p.  307),  and  which  may  be  obtained  from  coffee,  by  boiling  a  solution  of 
the  extract  with  caustic  potassa,  treating  the  resulting  liquid  with  sulphuric 
acid  in  excess,  and  extracting  the  caffeic  acid  with  ether,  which  yields  it  some- 
what impure  by  evaporation.  (i6uZ.,  January,  1868,  p.  15.)  Another  acid,  named 
viridic  acid,  has  been  obtained  by  M.  Cech  from  coffee,  by  bruising  the  grains, 
removing  the  fat  by  boiling  etherized  alcohol,  and  exposing  the  residue,  mois- 
tened from  time  to  time,  to  the  air.  In  a  few  days  the  matter  assumes  a  green 
colour  from  the  formation  of  viridiate  of  lime,  which  will  yield  the  acid  to 
alcohol  mixed  with  acetic  acid.  {Ibid.,  Oct.  1861,  p.  318.) 

Caffein  (  Caffeia)  was  first  discovered  by  Runge,  and  afterwards  by  Robi- 
quet.  According  to  Payen,  it  exists  in  coffee  partly  free,  partly  as  a  double 
salt,  consisting  oi chlorogenic  acid,  combined  with  potassa  and  caffein.  It  may 
be  obtained  in  the  following  manner.  Exhaust  bruised  coflfee  by  two  succes- 
sive portions  of  boiling  water,  unite  the  infusions,  add  acetate  of  lead  in  order 
to  precipitate  various  principles  accompanying  the  caffein,  filter,  decompose  the 
excess  of  acetate  of  lead  in  the  filtered  liquor  by  sulphuretted  hydrogen,  concen- 
trate by  evaporation,  and  neutralize  with  ammonia.  The  caffein  is  deposited  in 
crystals  upon  cooling,  and  may  be  purified  by  redissolving  in  water,  treating 
with  animal  charcoal,  and  evaporating.  H.  J.  Versmann,  of  Lubeck,  recom- 
mends the  following  process  as  more  economical.  Powdered  coffee,  mixed  with 
one  fifth  of  its  weight  of  slaked  caustic  lime,  is  exhausted;  by  means  of  percola- 
tion, with  alcohol  of  0'863  ;  the  tincture  is  distilled  to  separate  the  alcohol ;  the 
residue  is  rinsed  out  of  the  still  with  warm  water,  and  the  supernatant  oil  sepa- 
rated; the  liquid  is  evaporated  so  as  to  solidify  on  cooling ;  and  the  crystalline 
mass  thus  obtained,  having  been  expressed  and  dried  by  pressure  in  bibulous 
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paper,  i^  purified  by  solutioD  id  water  with  animal  charcoal,  and  recryfltalliza- 
tion.  (r'/iewj.  (/az.,  Fob.  1852,  p  07)  H.  Leuchsenrinjf  obtniiis  cafTein  by  avail- 
ing hiiuf^elf  of  its  property  of  subliming  uiiciiung'cd  by  heat.  He  prt'cipituloij  a 
concentrated  decoction  of  cofleo  by  a  weak  Holution  of  acetate  of  lead,  filters, 
evaporates  to  dryness,  mixes  the  residue  with  sand,  and  Hubliniesasin  Mohr's 
process  for  procurinj^:  benzoic  acid.  {Am.  Journ.  of  J'harin.,xxx\'\.  25.)  Still  an- 
other method,  proposed  by  Voj^el,  is  to  treat  coflee,  ground  to  powder,  with  ben- 
zine, which  dissolves  the  calfcin  and  an  oily  substance,  to  separate  the  benzine 
by  distillation,  to  treat  the  residue  with  boilinjf  water  which  dissolves  the  caHein, 
and  deposits  it  in  a  crystalline  form,  after  filtration  and  concentration.  (Journ. 
(h  Phann.,  3e  scr.,  xx.xv.  43(5.)  The  proportion  of  catfein  in  coffee  maybe  stated 
at  from  075  to  10  per  cent.  {Pharm.  Journ.,  xvi.  527. )  Caffein  crystallizes,  by 
the  coolinj?  of  its  concentrated  solution,  in  opaque,  silky,  flexible  needles,  by  slow 
and  spontaneous  evaporation,  in  long  transparent  prisms.  It  has  a  feel>ly  bitter 
and  disagreeable  taste,  is  soluble  in  water,  alcohol,  and  ether,  melts  when  exposed 
to  heat,  and  at  a  higher  temperature  sublimes,  without  residue,  in  needles  anal- 
ogous to  those  formed  by  benzoic  acid.  It  is  precipitated  from  its  aqueous  solu- 
tion  by  no  reagent  except  tannic  acid  and  solution  of  iodide  of  potassium  and 
mercury.  When  this  solution,  made  by  saturating  iodide  of  potassium  with  red 
oxide  of  mercury,  is  added  to  a  solution  of  caffein,  a  precipitate  is  produced, 
which  soon  takes  the  form  of  white,  shining,  acicular  crystals.  This  reaction  is 
proi>osed  as  a  test  of  caffein  by  Prof.  Dellfs;  for,  though  the  same  solution  will 
precipitate  the  other  alkaloids,  the  product  is  always  amorphou.s.  (Chcm.  Oaz., 
Feb.  15,  1855.)  It  is  stated  by  M.  Schwazenback  that,  if  chlorine  water  with 
caffein  is  evaporated,  a  red  residue  is  obtained,  which  becomes  yellow  at  a  higher 
temperature,  and  is  restored  to  its  original  red  colour  by  a  drop  of  solution  of 
ammonia.  This  is  proposed  as  a  delicate  test  of  caffein.  (Journ.  de  Pharm.,  3e 
ser.,  xxxix.  232.)  Caffein  is  remarkable  for  containing  a  larger  proportion  of 
nitrogen  than  almost  any  other  proximate  vegetable  principle,  in  this  respect 
equalling  some  of  the  most  highly  animalized  products.  The  present  views  of  its 
compositiou  are  represented  by  the  formula  Cj„H,„N^O/,  and  it  is  believed  to  be 
identical  with  thein,  or  the  peculiar  principle  of  tea.  Notwithstanding  its  large 
proportion  of  nitrogen,  caffein  is  indisposed  to  putrefaction. 

Coffee  undergoes  considerable  change  during  the  roasting  process.  It  swells 
up  very  much,  acquiring  almost  double  its  original  volume,  while  it  loses  from 
15  to  20  per  cent,  of  its  weight.  (Pharm.  Cent.  Blatt,  Oct.  1850,  p.  687.)  It  ac- 
quires, at  the  same  time,  a  peculiar  odour  entirely  different  from  that  of  the  ua- 
roasted  grains,  and  a  decidedly  bitter  taste.  A  volatile  oil  is  developed  during 
the  process,  and,  according  to  Chenevix,  a  portion  of  tannin.  The  ca[f'ein  does 
not  appear  to  undergo  material  change,  as,  according  to  Garot,  it  may  be  ex- 
tracted unaltered  from  the  roasted  coffee.  Theexcellenceof  the  flavour  of  roasted 
coffee  depends  much  upon  the  manner  in  which  the  process  is  conducted,  and 
the  extent  to  which  it  is  carried.  It  should  be  performed  in  a  covered  vessel, 
over  a  moderate  fire,  and  the  grains  should  be  kept  in  constant  motion.  When 
they  have  acquired  a  chestnut-brown  colour,  the  process  should  cease.  If  too 
long  continued,  it  renders  the  coffee  bitter  and  acrid,  or,  by  reducing  it  to  char- 
coal, deprives  it  entirely  of  flavour.  The  coffee  should  not  biB  burnt  long  before 
it  is  used,  and  should  not  be  kept  in  the  ground  state. 

Medical  and  Economical  Uses.  More  attention  has  been  paid  to  the  effects 
of  coffee  on  the  system  in  the  roasted  than  in  the  crude  state.  Unroasted  coffee 
has  been  employed  by  Dr.  Grindel,  of  Russia,  in  intermittent  fever;  and  the 
practice  has  been  followed  by  others;  but  the  success,  though  considerable,  has 
not  been  such  as  to  lead  to  the  conclusion  that  this  medicine  would  answer  as 
a  substitute  for  quinia.  It  was  given  in  powder,  in  the  dose  of  a  scruple  every 
hour;  in  decoction  prepared  by  boiling  an  ounce  with  eighteen  ounces  of  water 
down  to  six;  or  in  extract  in  the  dose  of  from  four  to  eight  grains. 

The  action  of  coffee  is  directed  chiefly  to  the  nervous  .system.  When  swal- 
lowed it  produces  a  warming  cordial  impressioa  on  the  stomach,  quickly  followed 
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by  a  diffused  agreeable  nervous  excitement,  which  extends  itself  to  the  cerebral 
functions,  giving  rise  to  increased  vigour  of  imagination  and  intellect,  without 
any  subsequent  confusion  or  stupor  such  as  characterizes  the  action  of  narcotic 
medicines.  Indeed,  one  of  its  most  extraordinary  effects  is  a  disposition  to  wake- 
fulness, which  continues  for  several  hours  after  it  has  been  taken.  It  is  even 
capable  of  resisting,  to  a  certain  extent,  the  intoxicating  and  soporific  influence 
of  alcohol  and  opium,  and  may  sometimes  be  advantageously  employed  for  this 
purpose.  It  also  moderately  excites  the  circulatory  system,  and  stimulates  the 
digestive  function.  A  cup  of  coffee,  taken  after  a  hearty  meal,  will  often  relieve 
the  sense  of  oppression  so  apt  to  be  experienced,  and  enable  the  stomach  to 
perform  its  office  with  comparative  facility.  The  exhilarating  effects  of  coffee, 
united  with  its  delicious  flavour  when  suitably  qualified  by  cream  and  sugar,have 
given  rise  to  its  habitual  employment  as  an  article  of  diet.  Its  use  for  this  pur- 
pose has  prevailed  from  time  immemorial  in  Persia  and  Arabia.  In  1517  it  was 
introduced  by  the  Turks  into  Constantinople,  whence  it  was  carried  to  France 
and  England  about  the  middle  of  the  succeeding  century,  and  has  since  gra- 
dually made  its  way  into  almost  universal  use.  It  cannot  be  supposed  that  a 
substance,  capable  of  acting  so  energetically  upon  the  system,  should  be  entirely 
destitute  of  deleterious  properties.  Accordingly,  if  taken  in  large  quantities,  it 
leaves,  after  its  first  effects,  a  degree  of  nervous  derangement  or  depression  equi- 
valent to  the  previous  excitement;  and  its  habitual  immoderate  employment  is 
well  known  very  greatly  to  injure  the  tone  of  the  stomach,  and  frequently  to 
occasion  troublesome  dyspeptic  and  nervous  affections.  This  result  is  peculiarly 
apt  to  take  place  in  individuals  of  susceptible  nervous  systems,  and  in  those  of 
sedentary  habits.  We  have  repeatedly  known  patients,  who  have  long  suffered 
with  headache  and  vertigo,  to  get  rid  of  them  by  abstaining  from  coffee. 

In  the  treatment  of  disease,  coffee  has  been  less  employed  than  might  have 
been  expected  from  its  effects  upon  the  system.  There  can  be  no  doubt  that  it 
may  be  advantageously  used  in  various  nervous  disorders.  In  a  tendency  to 
stupor  or  lethargy  dependent  on  deficient  energy  of  the  brain,  without  conges- 
tion or  inflammation,  it  would  be  fouHd  useful  by  stimulating  the  cerebral  func- 
tions. Iq  light  nervous  headaches,  and  even  in  sick  headache  not  caused  by  the 
presence  of  offending  matter  in  the  stomach,  it  often  proves  temporarily  useful. 
It  has  acquired  much  reputation  as  a  palliative  in  the  paroxysms  of  spasmodic 
asthma,  and  has  been  recommended  in  hooping-cough,  and  in  hysterical  affec- 
tions The  Egyptians  are  said  to  have  formerly  employed  it  as  a  remedy  in 
amenorrhoea.  Hayne  informs  us  that,  in  a  case  of  violent  spasmodic  disease,  at- 
tended with  short  breath,  palpitation  of  the  heart,  and  a  pulse  so  much  increased 
in  frequency  that  it  could  scarcely  be  counted,  immediate  relief  was  obtained 
from  a  cup  of  coffee,  after  the  most  powerful  antispasmodics  had  been  used  in 
vain  for  several  hours.  It  has  been  given,  with  supposed  advantage,  in  strangu- 
lated hernia.  By  the  late  Dr.  Dewees  it  was  highly  recommended  in  cholera 
infantum.  It  is  said  also  to  have  been  used  successfully  in  obstinate  chronic 
diarrhoea;  and  the  late  Dr.  Chapman,  of  Philadelphia,  found  it  highly  useful  in 
calculous  nephritis.  Under  the  impression  of  its  diuretic  powers,  it  has  been 
recommended  in  dropsy.  We  have  heard  of  its  effectual  use  in  croup.  Dr.  Wal- 
lace, of  Belfast,  Ireland,  has  found  it,  in  strong  decoction,  successful  in  many  cases 
of  cholera.  {Ann.de  Therap.,  1867, p.  60.)  In  acute  inflammatory  affections  it  is 
contraindicated.  It  should  be  given  in  cases  of  poisoning  from  opium,  after  the 
evacuation  of  the  stomach, or  when  from  any  cause  such  evacuation  is  not  effected. 

Roasted  coffee  is  said  to  have  the  effect  of  destroying  offensive  and  noxious 
effluvia  from  decomposing  animal  and  vegetable  substances,  and  therefore  to  be 
capable  of  beneficial  application  as  a  disinfecting  and  deodorizing  agent.  The 
powder  of  the  grains  should  be  roasted  until  it  becomes  dark-brown,  and  then 
sprinkled,  or  placed  in  plates,  in  the  infected  place. 

Coffee  is  usually  prepared  in  this  country  by  boiling  the  roasted  grains,  pre- 
viously ground  into  a  coarse  powder,  in  water  for  a  short  time,  and  then  clarify- 
ing by  the  white  of  an  e.gg.  Some  prefer  the  infusion,  made  by  a  process  similar 
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to  that  of  displacement.  It  has  more  of  the  aroma  of  the  coflfee  than  the  decoc- 
tion, with  less  of  its  bitterness.  The  proper  proportion  for  forminj^  the  infusion 
for  medical  use  is  an  ounce  to  a  pint  of  boilinj?  water,  of  which  a  cupful  may  be 
given  warm  for  a  dose,  and  repeated,  if  necessary.  A  si/rup  of  coffee,  is  prepared 
by  Dorvault  in  the  followinj?  manner.  Treat  a  pound  of  ground  roasted  coffee 
by  percolation  with  boiling  water  until  two  pints  have  passed.  Evaporate  eight 
pounds  of  simple  syrup  to  si.x,  add  the  infusion,  and  strain.  Two  tablespoon- 
fuls  of  this  syrup  may  be  added  to  a  cup  of  hot  water  or  milk.  It  is  also  used 
with  carbonic  acid  water. 

Caffein,  though  undoubtedly  one  of  the  active  principles  of  coffee,  is  not  ex- 
actly identical  with  it  in  effects.  Precise  and  reliable  information  as  to  its  phy- 
siological action  and  therapeutic  application  is  yet  wanting.  Lehmann  found  it, 
in  doses  of  from  two  to  ten  grains,  to  produce  great  disturbance  of  the  nervous 
and  circulatory  systems.  Introduced  directly  into  the  circulation,  in  the  lower 
animals,  such  as  cats,  rabbits,  and  dogs,  in  doses  of  three-quarters  of  a  grain 
or  more,  by  Drs.  Stuhlmann  and  Falek,  it  caused  death,  preceded  by  purging, 
vomiting  of  food,  tonic  and  clonic  spasm,  and  prostration ;  but  no  useful  relia- 
ble inference  can  be  drawn  from  these  results.  {Baakinrfs  Abalract,  xxix.  28().) 
By  Hotkin  it  is  said  to  diminish  the  frequency  of  the  cardiac  contractions,  and 
rapidly  to  increase  the  quantity  of  the  urine,  while  the  desire  to  urinate  is  aug- 
mented, and  heat  is  felt  in  the  passage  of  it.  Patients,  however,  soon  become 
habituated  to  it.  {Ann.  de  Tkerap.,  1867,  p.  60.)  It  has  been  used  remedially 
both  uncjmbined,  and  in  the  state  of  salt.  Prof.  II.  P.  Campbell,  of  Greorgia, 
found  itapparently  very  useful,  given  by  enema,  in  a  case  of  poisoning  by  opium, 
in  the  advanced  stage,  when  the  patient  could  no  longer  swallow.  He  injected 
twenty  grains  in  infusion  of  coffee.  The  patient  recovered  ;  but  in  a  second 
case,  though  some  favourable  effects  seemed  to  be  produced,  the  patient  ulti- 
mately succumbed.  (See  Am.  J.  of  Med.  Sci.,  July  and  Oct.  1860,  pp.  2S2  and 
570.)  In  the  form  of  citrate  ofcaffein,  made  by  dissolving  caffein  in  a  solution 
of  citric  acid  with  a  gentle  heat,  and  evaporating  carefully,  it  has  been  recom- 
mended, as  a  remedy  and  preventive  in  sick  headache,  in  the  dose  of  a  grain 
every  hour,  before  and  during  the  paroxysm.  Two  or  three  grains  during  the 
twenty-four  hours  is  recommended  under  ordinary  circumstances.  (Botkin.) 
The  arseniate  has  been  given  as  an  antiperiodic ;  but  the  arsenic  is  no  doubt 
the  main  therapeutic  agent  in  this  ca.se. 

The  leaves  of  the  coffee  plant  possess  properties  analogous  to  tho.se  of  the 
fruit,  and  are  extensively  used,  in  the  form  of  infusion,  as  a  beverage,  in  the 
vicinity  of  Padang,  in  the  island  of  Sumatra.  An  account  of  their  employment 
was  published  in  the  Singajyore  Free  Press  by  Mr.  N.  M.  Ward,  of  Padang. 
Previously  to  this,  Dr.  John  Gardener,  of  London,  had  proposed  to  introduce 
them  into  use  in  Europe,  and  is  stated  to  have  taken  out  a  patent  for  the  mode 
of  preparing  them.  A  specimen  examined  by  Dr.  Stenhouse  has  been  found  to 
contain  caffein  in  larger  proportion  than  the  coffee-bean,  and  also  caffeic  acid. 
Mr.  Ward  states  that,  in  Sumatra,  the  leaves  are  prepared  for  use  by  moderately 
roasting  them,  and  then  powdering  them  coarsel}'  by  rubbing  in  the  hands.  The 
powder  is  made  into  an  infusion  like  common  tea.  The  taste  is  said  to  be  like 
that  of  tea  and  coffee  combined.  {Pharm.  Journ.,  xii.  443,  and  xiii.  207  and  382.) 

W. 

CALAMUS.   U.S.Seccmdary. 
Sweet  Flag. 

The  rhizoma  of  Acorus  Calamus.  U.  S. 

Acorusvrai,  Acorns  odorant, Ft.;  Kalmuswurzcl, Germ.;  Calamo aromatico, /<a^,^>an. 
Acorus.  Sex.  Syst.  Hexandria  Monogynia.  —  Nat.  Ord.  Acoraceae. 
Oen.  Ch.   Spadix  cylindrical,  covered  with  florets.   Corolla  six-petaled,  na- 
ked. Style  none.    Capsule  three-celled.  Willd. 

Acorus  Calamus.    Willd.  Sp.  Plant,  ii.  199;  Barton,  Med.  Bot.  ii.  63.    The 
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sweet  flag,  or  calamus,  has  a  perennial,  horizontal,  jointed,  somewhat  com- 
pressed root  (rhizome),  from  half  an  inch  to  an  inch  thick,  sometimes  several 
feet  in  length,  sending  off  numerous  round  and  yellowish  or  whitish  radicles 
from  its  base,  and  bunches  of  brown  fibres  resemljling  coarse  hair  from  its  joints, 
internally  white  and  spongy,  externally  whitish  with  a  tinge  of  green,  varie- 
gated with  triangular  stains  of  light  brown  and  rose  colour.  The  leaves  are 
all  radical,  sheathing  at  the  base,  long,  sword-shaped,  smooth,  green  above,  but, 
near  their  origin  from  the  root,  of  a  red  colour  variegated  with  green  and 
white.  The  scape  or  flower-stem  resembles  the  leaves,  but  is  longer,  and  from 
one  side,  near  the  middle  of  its  length,  sends  out  a  cylindrical  spadix,  tapering 
at  each  end,  about  two  inches  in  length,  and  crowded  with  greenish-yellow 
flowers.  These  are  witiiout  calyx,  and  have  six  small,  concave,  membranou.s, 
truncated  petals.  The  fruit  is  an  oblong  capsule,  divided  into  three  cells,  and 
containing  numerous  oval  seeds. 

This  is  an  indigenous  plant,  growing  throughout  the  United  States,  in  low, 
wet,  swampy  places,  and  along  the  sides  of  ditches  and  streams,  and  flowering 
in  May  and  June.  It  is  also  a  native  of  Europe  and  Western  Asia;  and  a  va- 
riety is  found  in  India.  The  European  plant  differs  slightly  from  the  American. 
The  leaves  as  well  as  root  have  an  aromatic  odour;  but  the  latter  only  is  em- 
ployed. It  should  be  collected  late  in  the  autumn,  or  in  the  spring.  After  re- 
moval from  the  ground,  the  roots  are  washed,  freed  from  their  fibres,  and  dried 
with  a  moderate  heat.  By  the  process  of  drying  they  lose  nearly  one-half  their 
diameter,  but  are  improved  in  odour  and  taste. 

Properties.  The  roots,  as  kept  in  the  shops,  are  in  pieces  of  various  length, 
somewhat  flattened,  externally  wrinkled  and  of  a  yellowish-brown  colour,  and 
presenting  on  their  under  surface  numerous  minute  circular  spots,  indicating 
the  points  at  which  the  radicles  were  inserted.  Their  texture  is  light  and 
spongy,  their  colour  internally  whitish  or  yellowish-white,  and  their  fracture 
short  and  rough.  A  variety  imported  from  Germany  consists  exclusively  of 
the  interior  portion  of  the  root.  The  pieces  are  usually  long,  slender,  irregu- 
larly quadrangular,  and  of  a  grayish-white  colour. 

The  odour  of  calamus  is  strong  and  fragrant ;  its  taste  warm,  bitterish,  pun- 
gent, and  aromatic.  Its  active  principles  are  taken  up  by  boiling  water.  From 
100  parts  of  the  fresh  root  of  the  European  plant,  'Irommsdorff  obtained  0-1 
of  volatile  oil,  2-3  of  soft  resin,  3 '3  of  extractive  with  a  little  chloride  of  po- 
tassium, 5  5  of  gum  with  some  phosphate  of  potassa,  16  of  starch  analogous 
to  inulin,  21-5  of  lignin,  and  657  of  water.  Sixteen  ounces  of  the  dried  root 
afforded  to  Neumann  about  two  scruples  of  volatile  oil.  The  oil  is  at  first  yel- 
low, but  ultimately  becomes  red,  and  has  the  smell  and  taste  of  calamus.  The 
extractive  matter  has  an  acrid  and  sweetish  taste.  The  root  is  sometimes  at- 
tacked by  worms,  and  deteriorates  by  keeping.  The  India  variety  is  more 
slender  than  the  European,  and  has  a  stronger  and  more  pleasant  flavour. 

Medical  Properties  and  Uses.  Calamus  is  a  stimulant  tonic,  possessing  the 
ordinary  virtues  of  the  aromatics.  It  may  be  taken  with  advantage  in  pain  or 
uneasiness  of  the  stomach  or  bowels  arising  from  flatulence,  and  is  a  useful 
adjuvant  to  tonic  or  purgative  medicines,  in  cases  of  torpor  or  debility  of  the 
alimentary  canal.  It  was  probably  known  to  the  ancients,  and  is  supjiosed  to' 
have  been  the  dxopov  of  the  Greeks  ;  but  the  calamus  aromaticus  of  Dioscorides 
was  a  different  product,  having  been  derived,  according  to  Dr.  lloyle,  from  a 
species  of  Andropogon.  The  medicine  is  at  present  much  neglected,  though 
well  calculated  to  answer  as  a  substitute  for  more  costly  aromatics.  The  dose 
in  substance  is  from  a  scruple  to  a  drachm.*   An  infusion,  made  in  thepropor- 

*  K  fluid  extract  of  calamus  mnj  he  prepared  in  the  same  manner  as  fluid  extract  of  gin- 
ger, and  given  in  the  dose  of  from  half  a  fluidrachm  to  a  fluidrachm.  From  this  Prof. 
Maisch  prepares  a  syrup  by  rubbing  fSi  of  the  fluid  extract  with  about  Jviii  of  sugar, 
exposing  the  mixture  to  a  moderate  neat  until  all  the  alcohol  has  been  evaporated, 
then  adding  gvii  of  sugar,  and  half  a  pint  of  water,  heating  to  212°,  and  straining. 
{Am.  Journ.  of  Pharm.,  xxxii.  113.) — Note  to  the  twelfth  edition. 
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iion  of  an  ounce  of  the  root  to  a  pint  of  boiling  water,  is  Bometimcs  given  in 
Ute  dose  of  a  wineglasuful  or  more.  W. 

CALCIUM. 
Calcium. 

This  is  the  peculiar  metal  of  lime,  and  consequently  of  all  calcareous  sub- 
Btauces.  It  WU8  obtained  by  Dr.  Mattliiessen,  in  1855,  in  masses  of  the  size  of 
B  pea,  by  the  electrolysis,  with  a  Huiisen  battery,  of  chloride  of  calcium.  It  is 
a  pale-yellow  metal,  remarkably  glitterinp^  when  freshly  filed.  Its  fracture  is 
jajfged,  becoming?  j^ranular.  It  is  malleable  arid  very  ductile.  In  a  dry  air  it 
reuuvins  unaltered  ;  but  it  soon  tarnishes  in  a  moist  one.  It  melts  at  a  red  heat, 
and  afterwards  burns  with  splendour,  forming  lime.  Itseq.  numberis  20,  and 
symbol  Ca.  (See  Chem.  Oaz.,  June  15,  1855.) 

Calcium  is  a  very  abundant  element  in  nature,  existing  in  the  mineral  king- 
dom chiedy  as  a  carbonate,  in  the  form  of  limestone,  marble,  chalk,  and  calca- 
reous spur;  and  as  a  })hosphate  and  carbonate  in  the  bones  and  shells  of  animals. 
It  is  the  peculiar  metal  in  the  officinals,  lime,  chloride  of  calcium,  and  carbo- 
nate, phosphate,  and  hypochlorite  of  lime.  13. 

CALCII  CHLORIDUM.  U.S.,  Br. 
Chloride  of  Calcium. 

Fused  chloride  of  calcium.  U.  S.  CaCl.  Br. 

Muriate  of  lime,  Hydrochlornte  of  lime ;  Chloriire  de  calcium,  Hydrochlorate  de  cbau.T, 
F)'.;  Chlorcalcium,  Salzsuurer  Kalk,  Oerm. 

Chloride  of  calcium  consists  of  chlorine,  united  with  calcium,  the  metallic 
radical  of  lime.  It  may  be  readily  formed  by  saturating  muriatic  acid  with  chalk 
or  marble,  evaporatiugto  dryness,  and  heating  to  redness.  The  muriatic  acid, 
by  reacting  with  the  lime,  forms  chloride  of  calcium  and  w^ater,  the  latter  of 
which  is  dissipated  at  a  red  heat.  The  Br.  Pharmacopoeia,  after  the  neutrali- 
zation of  the  acid  with  carbonate  of  lime,  adds  a  little  solution  of  chlorinated 
lime  and  slaked  lime,  filters,  evaporates  till  the  chloride  becomes  solid,  and,  in- 
stead of  igniting  the  residue,  dries  it  at  about  400°. 

Properties.  In  the  fused  or  anhydrous  state,  as  it  is  directed  or  understood 
to  be  in  the  U.  S.  and  Br.  Pharmacopoeias,  chloride  of  calcium  is  a  colourless, 
slightly  translucent,  hard  and  friable  solid,  of  an  acrid,  bitter,  saline  taste,  ex- 
tremely deliquescent,  very  soluble  in  water,  and  readily  soluble  in  rectified  spirit. 
On  account  of  its  avidity  for  water,  the  fused  salt  is  used  for  drying  gases,  and 
for  bringing  alcohol  to  its  highest  degree  of  concentration.  The  crystallized 
salt  is  also  very  deliquescent,  and  has  the  form  of  colourless,  transparent,  stri- 
ated, six-sided  prisms.  The  crystals,  on  exposure  to  heat,  first  dissolve  in  their 
water  of  crystallization,  and  after  this  has  evaporated,  undergo  the  igneous  fu- 
sion. With  ice  or  snow  they  form  a  powerful  frigorific  mixture.  Solution  of 
chloride  of  calcium,  when  pure,  yields  no  precipitate  with  ammonia,  chloride  of 
barium,  or  ferrocyanide  of  pota.s.sium  dissolved  in  a  large  quantity  of  water; 
evincing  the  absence  of  magnesia,  sulphuric  acid,  and  iron.  The  salt  evolves  no 
chlorine  or  hypochlorous  acid  on  the  addition  of  hydrochloric  acid,  is  entirely 
soluble  in  twice  its  weight  of  water,  and  is  not  precipitated  by  lime-water.  Br. 

Chloride  of  calcium  exists  in  the  water  of  the  ocean  and  of  many  springs.  It 
is  usually  associated  with  common  salt  and  chloride  of  magnesium,  from  which 
it  is  separated  with  difficulty.  It  consists  of  one  eq.  of  chlorine  35-5,  and  one 
of  calcium  20  =  555.  When  crystallized,  it  contains  six  eqs.  of  water  =  54.* 

*  Various  useful  applications  of  chloride  of  calcium,  independently  of  its  employment 
in  chemical  operations,  have  been  proposed,  or  carried  into  effect,  of  which  one  is  tho 
tftbstitution  of  its  solution  for  water  alone  in  sprinkling  the  streets  of  towns  in  dry  weather; 
its  affinity  for  moisture  being  such  that  much  less  sprinkling  is  necessary  in  order  to  ob- 
tain the  desired  result;  another,  its  application  to  the  surface  of  combustible  substances, 
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Chloride  of  calcium  is  used  medicinally  in  solution  only.  In  this  state  it 
forms  the  o^cmaii  Liquor  Calcii  Chloridi,  under  which  title  its  medicinal  pro- 
perties are  given. 

Pharm.  Uses.   In  preparing  Acidum  Tartaricum,  Br.;  ^ther,  Br.;  ^ther 
Fortior,  U.  S.;  -<Ether  Purus,  Br.;  Chloroformum,  Br.;  Ferrum  Redactuni,  Br. 
Of.  Prep.  Calcis  Carbonas  Prsecipitata,  Br.;  Morphise  Hydrochloras,  Br. 

B. 
CALX.  U.S., Br. 

Lime. 

Lime  recently  prepared  by  calcination.  U.  S.  An  alkaline  earth,  CaO,  with 
some  impurities,  obtained  by  calcining  chalk  or  limestone  so  as  to  expel  car- 
bonic acid.  Br. 

Quicklime;  Chaux,  Chaux  vive,  Fr.;  Kalk,  Oerm.;  Calce,  Jtal. ;'Ca\yiva,  Span. 

Lime,  which  is  ranked  among  the  alkaline  earths,  is  a  very  important  phar- 
maceutical agent,  and  forms  the  principal  ingredient  in  several  standard  prepa- 
rations. It  is  a  very  abundant  natural  production.  It  is  never  found  pure,  but 
mostly  combined  with  acids;  as  with  carbonic  acid  in  chalk,  marble,  calcareous 
spar,  limestone,  and  shells;  with  sulphuric  acid  in  the  different  kinds  of  gyp- 
sum; with  phosphoric  acid  in  the  bones  of  animals;  and  with  silica  in  a  great 
variety  of  minerals. 

Preparation.  Lime  is  prepared  by  calcining,  by  a  strong  heat,  some  form  of 
the  native  carbonate.  The  carbonic  acid  is  thus  expelled,  and  thelime  remains 
behind.  When  the  lime  is  intended  for  nice  chemical  operations,  it  should  be 
obtained  from  pure  white  marble,  or  from  oyster  shells.  For  the  purpose  of  the 
arts  it  is  procured  from  common  limestone,  by  calcining  it  in  kilns  of  peculiar 
construction.  When  obtained  in  this  way  it  is  generally  impure,  being  of  a 
grayish  colour,  and  containing  alumina,  silica,  sesquioxide  of  iron,  and  occa- 
sionally a  little  magnesia  and  oxide  of  manganese. 

The  ofiBcinal  lime  of  the  United  States  and  British  Pharmacopoeias  is  the 
lime  of  commerce,  and  therefore  impure.  It  may  be  obtained  purer  by  exposing 
pure  white  marble,  broken  into  small  fragments,  in  a  covered  crucible,  to  a  full 
red  heat  for  three  hours,  or  till  the  residuum,  when  slaked  and  suspended  in 
water,  no  longer  effervesces  on  the  addition  of  muriatic  acid. 

Properties.  Lime  is  a  grayish-white  solid,  having  a  strong  caustic,  alkaline 
taste,  and  the  sp.  gr.  2-3.  It  is  very  refractory  in  the  fire,  having  been  fused 
only  by  the  compound  blowpipe  of  Dr.  Hare.  Exposed  to  the  air,  it  absorbs 
moisture  and  carbonic  acid,  and  falls  into  a  white  powder.  On  account  of  its 
liability  to  change  by  being  kept,  lime  intended  for  pharmaceutical  purposes 
should  be  recently  prepared.  It  acts  upon  vegetable  colours  like  an  alkali. 
Upon  the  addition  of  water,  it  cracks  and  falls  into  powder,  with  the  evolution 
of  heat,  forming  hydrate  of  lime.  In  this  state  lime  dissolves  freely  in  syrup. 
(See  Syrup  of  Lime.)  If  it  dissolve  in  muriatic  acid  without  effervescence,  the 
fact  shows  the  absence  of  carbonic  acid,  and  that  the  lime  has  been  well  calcined. 
If  any  silica  be  present,  it  will  remain  undissolved.  If  the  solution  give  no 
precipitate  with  ammonia,  the  absence  of  iron  and  alumina  is  shown. 

Lime  is  but  sparingly  soluble  in  water,  requiring  at  60°  about  seven  hundred 
times  its  weight  of  that  liquid  for  complete  solution.  Contrary  to  the  general 
law,  it  is  less  soluble  in  hot  than  in  cold  water.  The  solution  is  called  lime- 
water.  (See  Liquor  Calcis.)  When  lime  in  excess  is  mixed  with  water,  so  as 
to  form  a  thick  liquid,  the  mixture  is  called  milk  of  lime. 

Lime  is  the  protoxide  of  calcium,  and  consists  of  one  eq.  of  calcium  20,  and 
one  of  oxygen  8  =  28.  (See  Calcium.)  It  is  distinguished  from  the  other  alka- 
line earths  by  forming  a  very  deliquescent  salt  {chloride  of  calcium)  by  reac- 

such  as  wood,  by  which  they  are  in  a  considerable  degree  protected  against  fire.  For  the 
latter  purpose  it  is  recommended  to  add  to  the  solution  a  portion  of  milk  of  lime,  which 
prevents  the  unpleasant  dampness  which.it  would  tend  to  maintain  in  the  surfaces  covered 
with  it.   {Nenes  RepertoHum,  xvi.  597.) — Note  to  the  thij-teenth  edition. 
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tion  with  muriatic  acid,  and  a  sparingly  soluble  one  with  sulphuric  acid.  All 
acids,  acidulous,  animoniacal,  and  metallic  salts,  borates,  alkaline  carbonates, 
and  astringent  vegetable  iiifunions  are  incompatible  with  it. 

Medical  Projterties.  Lime  acts  externally  as  an  cscharotic,  and  was  formerly 
applied  to  ilL  conditioned  ulcers.  The  lime  oinhnenl  of  Spender  is  made  by  in- 
corporating four  parts  of  washed  slaked  lime  with  one  part  of  fresh  lard  and 
three  parts  of  olive  oil,  previously  warmed  together.  Mixed  with  potassa,  lime 
forms  an  officinal  caustic.  (See  Potassa  cum  Calce.)  As  an  internal  remedy, 
it  is  always  administered  in  solution.  (See  Liquor  Cnlcia.) 

Pharm.  Uses.  In  preparing  -rEther  Fortior,  U.  S.;  Ammonice  Valerianas, 
U.S.;  Aqua  Ammonia?,  U.S.;  Liquor  Potassae,  U.S.;  Liquor  Sodse,  U.S.; 
Quinise  Sulphas,  U.S.;  Santoninum,  U.  S.;  Spiritus  Ammoniae,  U.  S.;  Strychnia, 
U.  S.;  Sulphur  Pr8eci))itatum,  U.  S. 

Off.  Prej).  Calcis  Hydras,  lir.;  Liquor  Calcis,  U.  S.;  Potassa  cum  Calce, 
U.  8.  B. 

CALX  CHLORINATA.  U.S. 
Chlorinated  Lime. 

A  compound  resulting  from  the  action  of  chlorine  on  hydrate  of  lime,  and 
containing  at  least  twenty-five  per  cent,  of  Chlorine.  U.  S. 

Off.  Sijn.  CALX  CHLORATA.  Chlorinated  Lime.  A  product  obtained 
by  exposing  slaked  lime  to  the  action  of  chlorine  gas  so  long  as  the  latter  is  ab- 
sorbed. Br. 

Chloride  of  lime,  Hypochlorite  of  lime,  Oxymuriate  of  Lime,  Bleaching  powder ;  Calcis 
chloridum,  Calcis  hypochloris, /ya^.;  Chlorure  de  chaux,Fr.;  Chlorkalk,  Germ.;  Cloruro 
di  calce,  Ital. 

This  compound  was  originally  prepared  and  brought  into  notice  as  a  bleach* 
ing  agent,  in  1798,  by  Tennant  of  Glasgow.  Subsequently  it  was  found  to  have 
valuable  properties  as  a  medicine  and  disinfectant ;  and,  accordingly,  it  has  been 
introduced  into  the  United  States  and  British  Pharmacopoeias. 

The  following  is  an  outline  of  the  process  for  preparing  chlorinated  lime  on 
the  large  scale.  An  oblong  square  chamber  is  constructed,  generally  of  silice- 
ous sandstone,  the  joints  being  secured  by  a  cement  of  pitch,  rosin,  and  dry  gyp- 
sura.  At  one  end  it  is  furnished  with  an  air-tight  door,  and  on  each  side  with 
a  glass  window,  to  enable  the  operator  to  inspect  the  process  during  its  pro- 
gress. The  slaked  or  hydrated  lime  is  sifted,  and  placed  on  wooden  trays  eight 
or  ten  feet  long,  two  broad,  and  one  inch  deep.  These  are  piled  within  the  cham- 
ber to  a  height  of  five  or  six  feet  on  cross-bars,  by  which  they  are  kept  about 
an  inch  asunder,  in  order  to  favour  the  circulation  of  the  gas  over  the  lime. 
The  chlorine  is  generated  in  a  leaden  vessel  nearly  spherical,  the  lower  portion 
of  which  is  surrounded  with  an  iron  case,  leaving  an  interstice  two  inches  wide, 
intended  to  receive  the  steam  for  the  purpose  of  producing  the  requisite  heat. 
In  the  leaden  vessel  are  five  apertures.  The  first  is  in  the  centre  of  the  top,  and 
receives  a  tube  which  descends  nearly  to  the  bottom,  and  through  which  a  ver- 
tical stirrer  passes,  intended  to  mix  the  materials,  and  furnished,  at  the  lower 
end,  with  horizontal  cross-bars  of  iron,  or  of  wood  sheathed  with  lead.  The 
second  is  for  the  introduction  of  the  common  salt  and  manganese.  The  third 
admits  a  syphon-shaped  funnel,  through  which  the  sulphuric  acid  is  introduced. 
The  fourth  is  connected  with  a  pipe  to  lead  off  the  chlorine.  The  fifth,  which 
is  near  the  bottom,  receives  a  discharge  pipe,  passing  through  the  iron  case,  and 
intended  for  drawing  off  the  residuum  of  the  operation.  The  pipe  leading  off 
the  chlorine  terminates,  under  water,  in  a  leaden  chest  or  cylinder,  where  the 
gas  is  washed  from  muriatic  acid.  From  this  intermediate  vessel  the  chlorine 
finally  passes,  by  means  of  a  pretty  large  leaden  pipe,  through  the  ceiling  of  the 
chamber  containing  the  lime.  The  process  of  impregnation  generally  lasts  four 
days,  this  time  being  necessary  to  form  a  good  bleaching  ])owder.  If  it  be  hast- 
ened, heat  will  be  generated,  which  will  favour  the  production  of  chloride  of 
calcium,  with  a  proportional  diminution  of  chloride  of  lime. 
13 
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The  proportions  of  the  materials  generally  adopted  are  10  cwt.  of  common 
salt,  mixed  with  from  10  to  14  cwt.  of  deutoxide  of  manganese:  to  which  are 
added,  in  successive  portions,  from  12  to  14  cwt.  of  strong  sulphuric  acid,  dilu- 
ted before  being  used  until  its  sp.gr.  is  about  1-65,  which  is  accomplished  by 
adding  about  one-third  of  its  weight  of  water.  In  manufactories  in  which 
sulphuric  acid  is  also  made,  the  acid  intended  for  this  process  is  brought  to 
the  sp.gr.  1-65  only,  whereby  the  expense  of  further  concentration  is  saved. 

Properties.  Chlorinated  lime  is  a  dry,  or  but  slightly  moist,  grayish-white, 
pulverulent  substance,  having  an  acrid,  hot,  bitter,  astringent  taste,  and  an 
odour  resembling  that  of  chlorine.  It  possesses  powerful  bleaching  properties. 
When  perfectly  saturated  with  chlorine,  it  dissolves  almost  entirely  in  water; 
but,  as  ordinarily  prepared,  a  large  proportion  is  insoluble,  consisting  of  hydrate 
of  lime.  When  exposed  to  heat,  it  gives  off  oxygen,  and  some  chlorine,  and  is 
converted  into  chloride  of  calcium.  It  is  incompatible  with  the  mineral  acids, 
carbonic  acid,  and  the  alkaline  carbonates.  The  acids  evolve  chlorine  copiously, 
and  the  alkaline  carbonates  cause  a  precipitate  of  carbonate  of  lime.  (See 
Liquor  Sodse  Chlorinatse.)* 

Chlorinated  lime  is  an  oxidizing  agent,  the  oxygen  being  derived  from 
water,  the  hydrogen  of  which  unites  with  the  chlorine  to  form  muriatic 
acid.  It  has  a  powerful  action  on  organic  matter,  converting  sugar,  starch, 
cotton,  linen,  and  similar  substances  into  formic  acid,  which  unites  with  the 
lime.  (  W.  Bastick.)  It  also  acts  energetically  on  the  volatile  oils,  including  oil  of 
turpentine,  producing  chloroform.  (J.  Chautart,  Jour??,  (ie  P/iarm.,  Mars,  1855.) 

Composition.  According  to  Dr.  Ure,  bleaching  powder  consists  of  hydrate  of 
lime  and  chlorine,  united  in  variable  proportions,  not  correspondent  to  equiva- 
lent quantities.  According  to  Brande,  Grouvelle,  and  Phillips,  the  compound 
obtained  when  chlorine  ceases  to  be  absorbed  consists  of  one  eq.  of  chlorine 
and  two  of  hydrate  of  lime,  resolvable,  by  water,  into  one  eq.  of  hydrated  chlo- 
ride of  lime  which  dissolves,  and  one  of  hydrate  of  lime  which  is  left.  Dr.  Thom- 
son, however,  asserts  that  the  compound  has  been  so  much  improved  in  quality, 
that  good  samples  consist  of  single  equivalents  of  lime  and  chlorine,  and  are 
almost  entirely  soluble  in  water.  Its  ultimate  constituents,  exclusive  of  the  ele- 
ments of  water,  may,  therefore,  be  considered  to  be  one  eq.  of  calcium,  one  of 
oxygen,  and  one  of  chlorine.  Three  views  may  be  taken  of  the  manner  in  which 
these  elements  are  united  to  form  the  bleaching  powder.    The  first  makes  it  a 

chloride  of  lime,  CaO,Cl ;  the  second,  oxy chloride  of  calcium,  Ca  -]  p,,    and  the 

third  hypochlorite  of  lime  with  chloride  of  calcium,  CaO,C10  +  CaCl,  formed 
by  doubling  the  equivalents  of  the  elements  present. 

The  simplest  view  of  the  nature  of  bleaching  powder  is  that  which  supposes 
it  to  be  a  compound  of  chlorine  and  lime.  The  view  which  makes  it  a  hypo- 
chlorite with  chloride  of  calcium  is  that  of  Balard,  and  is  supported  by  the 

*  Chlorinated  lime  is  constantly  becoming  weaker  on  exposure,  giving  off  chlorine  or 
hypochlorous  acid,  probably  through  the  influence  of  the  atmospheric  carbonic  acid, 
which  sets  them  free  by  combining  with  the  lime.  But  it  would  seem  that,  even  when 
closely  confined,  it  sometimes  at  least  gives  oft'  gaseous  matter,  as  we  have  an  account  of 
a  well-stopped  bottle  containing  it  having  been  broken  by  a  violent  explosion,  without 
any  peculiar  exposure  to  heat,  {^^qc  Am.  Journ.  of  Pharm. ,  S &n.  1861,  p.  72.)  M.  Barreswil 
has  found  that  the  subjection  of  chlorinated  lime  to  strong  pressure  greatly  diminishes 
the  tendency  to  decomposition.  It  is  rendered  in  this  way  as  hard  as  a  stone,  and  may 
be  kept  long  without  undergoing  change.  [Chem.  News,  no.  58,  p.  33.) 

Under  the  following  conditions,  it  is  stated  by  C.  Schrader  that  good  chlorinated  lime 
may  be  prepared  which  will  long  retain  its  strength.  1.  The  lime  used  must  be  free  from 
iron  and  alumina;  but  the  hydrate  may  contain  from  6  to  12  per  cent,  of  moisture  with- 
out injury.  2.  The  chlorine  must  be  brought  slowly  in  contact  with  the  hydrate.  8.  When 
the  hydrate  of  lime  is  oversaturated  with  chlorine,  decomposition  speedily  ensues.  Hence 
the  hydrate  and  the  muriatic  acid  employed  must  be  in  due  proportion,  to  be  determined 
by  practice.  4.  To  ensure  complete  saturation,  there  should  be  free  chlorine  in  the  appa- 
ratus at  the  close  of  the  process.  By  attending  to  these  precautions,  it  is  said  that  a  pro- 
duct may  be  obtained,  with  from  33  to  35  per  cent,  of  chlorine,  and  losing  its  strength  only 
a'  the  rate  of  3  or  4  per  cent,  a  year.  {Ibid.,  Aug.  15,1863,  p.  78.) — Note  to  the  twelfth  edition. 
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fact  that  the  coiupouiul  smells  of  hypochloroiis  acid.  But,  if  it  contain  chloride 
of  calcium,  it  ouj^ht  to  deliquesce;  unless  it  can  be  shown  that  the  metallic  chlo- 
ride is  in  such  a  state  of  combination  as  to  prevent  this  result.  The  second  view, 
that  it  is  an  oxychloridc,  which  assimilates  its  nature  to  that  of  the  deutoxide 
of  calcium,  is  held  by  Millon.  According  to  this  chemist,  the  quantity  of  chlo- 
rine, taken  up  l)y  a  metallic  protoxide,  is  regulated  by  the  nature  of  its  perox- 
ide. The  peroxide  of  calcium  is  a  deutoxide  (CaO,);  and  Millon  contends  that, 
in  forming  bleaching  powder,  the  lime  takes  up  but  one  cq.  of  chlorine,  corre- 
sponding to  the  second  eq.  of  oxygen  in  the  deutoxide,  thus  generating  the 

compound  Ca  \  p.     Again,  the  peroxide  of  potassium  is  represented  by  KG,, 

and  Millon  states  that  the  bleaching  compound  which  potassa  (KO)  forms  with 

chlorine  is  K  k  p.     If  further  observation  should  show  that  the  number  of 

equivalents  of  chlorine,  necessary  to  convert  a  protoxide  into  a  bleaching  com- 
pound, is  always  equal  to  the  number  of  eqs.  of  oxygen  required  to  convert  it 
into  a  peroxide,  the  fact  will  go  far  to  prove  the  correctness  of  Millon's  views. 

On  the  supposition  that  the  bleaching  powder  is  a  hypochlorite  of  lime  with 
chloride  of  calcium,  the  mode  of  its  formation  is  thus  explained.  Two  eqs.  of 
chlorine,  by  uniting  separately  with  the  elements  of  one  eq.  of  lime,  form  one 
eq.  of  chloride  of  calcium,  and  one  of  hypochlorous  acid ;  the  latter  of  which 
combines  with  an  additional  eq.  of  lime,  to  form  hypochlorite  of  lime. 

M.  Presenius,  having  subtuitted  chlorinated  lime  to  the  action  of  successive 
portions  of  water,  noticed  that  the  first  portions  dissolved  out  nearly  all  the  free 
chloride  of  calcium,  with  very  little  hypochlorite  of  lime,  while  in  the  subsequent 
operations  the  two  salts  were  dissolved  in  regular  proportion.  From  this  fact  he 
inferred  that  either  the  chloride  of  calcium  and  hypochlorite  of  lime  were  com- 
bined, or  that  water  decomposed  the  chlorinated  lime  into  them.  His  views  as 
to  the  composition  of  the  bleaching  powder,  deduced  from  this  observation  and 
from  various  experiments,  are  that  it  consists  of  hypochlorite  of  lime,  combined 
with  chloride  of  calcium  CaO,C10-|-CaCl,  of  free  chloride  of  calcium  CaCl,  of 
hydrated  lime  CaO.HO,  and  of  combined  water.  (Chem.  Gaz ,  Aug.  30,  1862.) 

Impurities  and  Tests.  Chlorinated  lime  may  contain  a  great  excess  of  lime, 
from  imperfect  impregnation  with  the  gas.  This  defect  will  be  shown  by  the 
large  proportion  insoluble  in  water.  If  it  contain  much  chloride  of  calcium,  it 
will  be  quite  moist,  which  is  always  a  sign  of  inferior  quality.  When  long  and 
insecurely  kept,  it  deteriorates  from  the  gradual  formation  of  chloride  of  calcium 
and  carbonate  of  lime.  Several  methods  have  been  proposed  for  determining  its 
bleaching  power,  which  depends  solely  on  the  proportion  of  loosely  combined 
chlorine.  Walter  proposed  to  add  a  solution  of  the  bleaching  powder  to  a  stand- 
ard solution  of  sulphate  of  indigo,  in  order  to  ascertain  its  decolorizing  power ; 
but  the  objection  to  this  test  is  that  the  indigo  of  commerce  is  very  variable  in 
its  amount  of  colouring  matter.  Dr.  Ure  has  proposed  muriatic  acid  to  disen- 
gage the  chlorine  over  mercury;  but  this  test  is  liable  to  the  fallacy  that  it  will 
disengage  carbonic  acid  as  well  as  chlorine ;  and  it  has  been  shown,  by  some  un- 
published experiments  of  Prof.  Procter  of  this  city,  that  the  amount  of  disengaged 
gaseous  matter  is  not  in  proportion  to  the  decolorizing  power.  Dalton  recom- 
mended, as  a  test,  to  add  a  solution  of  the  bleaching  powder  to  one  of  the  sul- 
phate of  protoxide  of  iron,  slightly  acidulated  with  muriatic  or  sulphuric  acid, 
until  the  odour  of  chlorine  is  perceived.  Chlorine  is  not  disengaged  until  the 
iron  is  sesquioxidized,  and  the  stronger  the  bleaching  powder,  the  sooner  will 
this  be  accomplished.  A  more  delicate  way  of  ascertaining  when  all  the  iron  is 
sesquioxidized,  is  to  test  a  drop  of  the  liquid  with  one  of  a  solution  of  ferridcy- 
anide  of  potassium  (red  prussiate  of  potassa).  So  long  as  any  protoxide  of  iron 
remainsin  the  liquid,  this  salt  will  occasion  a  blue  precipitate  {Tur-nbulVsju'us- 
iian  blue),  but  not  afterwards.  This  test  for  chlorinated  lime  was  adopted  in 
the  U.  S.  Pharmacopoeia  of  1850,  and  is  applied  as  follows.  "  When  40  grains 
of  it,  triturated  with  a  ftuidounce  of  distilled  water,  are  well  shaken  with  a  solu- 
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tion  of  t8  grains  of  crystallized  sulphate  of  protoxide  of  iron,  and  10  drops  of 
sulphuric  acid  in  two  fluidounces  of  distilled  water,  a  liquid  is  formed  which 
does  not  yield  a  blue  precipitate  with  ferridcyanide  of  potassium  (red  prussiate 
of  potassa)."  The  chlorinated  lime  of  the  U.  S.  Pharmacopoeia  is  directed  to  con- 
tain at  least  25  per  cent,  of  chlorine.  If  it  be  to  this  extent  chlorinated,  40  grains 
will  contain  enough  chlorine  to  cause  the  sesquioxidation  of  all  the  protoxide  of 
iron  in  18  grains  of  crystallized  sulphate  of  iron ;  but,  if  impregnated  with  chlo- 
rine to  a  less  extent,  some  of  the  protoxide  will  remain  unchanged,  and,  conse- 
quently, a  blue  precipitate  will  be  formed  with  the  ferridcyanide.  According  to 
Wittstein  and  Claude,  however,  the  test  of  sulphate  of  iron  is  not  reliable. 

The  following  is  the  test  given  in  the  British  Pharmacopoeia.  "  Ten  grains 
mixed  with  thirty  grains  of  iodide  of  potassium,  and  dissolved  in  four  fluidounces 
of  water,  produce,  when  acidulated  with  two  fluidrachms  of  hydrochloric  acid,  a 
reddish  solution,  which  requires  for  the  discharge  of  its  colour  at  least  850  grain- 
measures  of  the  volumetric  solution  of  hyposulphite  of  soda,  corresponding  to 
30  per  cent,  of  chlorine  liberated  by  hydrochloric  acid."  In  this  process  iodine 
is  separated  by  the  chlorine  in  equivalent  quantity,  and  imparts  colour  to  tho 
liquid,  which  is  removed  by  the  hyposulphite  of  soda,  by  forming  colourless 
compounds  with  the  iodine;  and  the  quantity  required  for  this  purpose  mea- 
sures the  quantity  of  iodine,  and  consequently  that  of  chlorine  present  in  the 
chlorinated  solution.  (See  Hyposulphite  of  Soda.) 

Medical  Properties  and  Uses.  Chlorinated  lime,  externally  applied,  is  a  de- 
siccant  and  disinfectant,  and  has  been  used  with  advantage  in  solution,  as  an 
application  to  ill-conditioned  ulcers,  burns,  chilblains,  and  cutaneous  eruptions, 
especially  itch;  as  a  gargle  in  putrid  sorethroat;  and  as  a  wash  for  the  mouth 
to  disinfect  the  breath,  and  for  ulcerated  gums.  Internally,  it  is  stimulant  and 
astringent.  It  has  been  employed  by  Dr.  Reid  in  the  epidemic  typhoid  fever  of 
Ireland ;  by  the  same  practitioner  in  dysentery,  both  by  the  mouth  and  injection, 
with  the  effect  of  correcting  the  fetor,  and  improving  the  appearance  of  the 
stools ;  by  Cima,  both  internally  and  externally,  in  scrofula ;  and  by  Dr.  Varlez, 
of  Brussels,  in  ophthalmia.  Dr.  Pereira  has  used  a  weak  solution  very  success- 
fully in  the  purulent  ophthalmia  of  infants.  In  the  febrile  cases,  Dr.  Reid  found 
it  to  render  the  tongue  cleaner  and  moister,  to  check  diarrhoea,  and  induce 
sleep.  The  dose  internally  is  from  three  to  six  grains,  dissolved  in  one  or  two 
fluidounces  of  water,  filtered  and  sweetened  Avith  syrup.  It  should  never  be  given 
in  pills.  As  it  occurs  of  variable  quality,  and  must  be  used  in  solution  more  or 
less  dilute,  according  to  the  particular  purpose  to  which  it  is  to  be  applied,  it  is 
iiiipo!-sible  to  give  any  very  precise  directions  for  its  strength  as  an  external 
remedy.  From  one  to  four  drachms  of  the  powder  added  to  a  pint  of  water, 
and  the  solution  filtered,  will  form  a  liquid  within  the  limits  of  strength  ordina- 
rily required.  For  the  cure  of  itch,  M.  Derheims  has  recommended  a  much 
stronger  solution — three  ounces  of  the  chloride  to  a  pint  of  water,  the  solution 
being  filtered,  and  applied  several  times  a  day  as  a  lotion,  or  constantly  by  wet 
cloths.  When  applied  to  ulcers,  their  surface  may  be  covered  with  lint  dipped  in 
the  solution.  When  u.sed  as  an  ointment,  to  be  rubbed  upon  scrofulous  enlarge- 
ments of  the  lymphatic  glands,  this  may  be  made  of  a  drachm  of  the  chloride  to 
an  ounce  of  lard.  Chlorinated  lime  is  less  eligible  for  some  purposes  than  the 
solution  of  chlorinated  soda.  {See  Liquor  Sodae  Ghlorinatse.) 

In  consequence  of  its  powers  as  a  disinfectant,  chlorinated  lime  is  a  very  im- 
portant compound  in  its  application  to  medical  police.  It  possesses  the  property 
of  preventing  or  arresting  animal  and  vegetable  putrefaction,  and.  perhaps,  of 
destroying  pestilential  and  infectious  miasms.  It  maybe  used  with  advantage 
for  preserving  bodies  from  exhaling  an  unpleasant  odour,  before  interment,  in 
the  summer  season.  In  juridical  exhumations  its  use  is  indispensable ;  as  it  effect- 
ually removes  the  disgusting  and  insupportable  fetor  of  the  corpse.  The  mode  in 
which  it  is  applied,  in  these  cases,  is  to  envelop  the  body  with  a  sheet  completely 
wet  with  a  solution,  made  by  adding  about  a  pound  of  the  chloride  to  a  bucket- 
ful of  water.  It  is  employed  also  for  disinfecting  dissecting  rooms,  privies,  com- 
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mon  sewers,  docks,  and  other  places  which  exhale  offensive  effluvia.  In  destroy- 
ing contagion  and  infection,  it  appears  to  bo  liighly  useful.  Hence  hospitals, 
alms-houses,  jails,  ships,  &c.  may  be  purified  by  its  means.  In  short,  all  places 
deemed  infectious  from  having  been  the  receptacle  of  disease,  may  be  more  or  less 
disinfected  by  its  use,  after  having  undergone  the  ordinary  cleansing. 

Chlorinated  lime  acts  exclusively  by  its  chlorine,  which,  being  loosely  com- 
bined, is  disengaged  by  the  slightest  affinities.  All  acids,  even  the  carbonic,  dis- 
engage it;  and,  as  this  acid  is  a  product  of  animal  and  vegetable  decomposition, 
noxious  effluvia  furnish  the  means,  to  a  certain  extent,  of  their  own  disinfection. 
But  the  stronger  acids  disengage  the  chlorine  far  more  readily,  and,  among  these, 
sulphuric  acid  is  the  most  convenient.  Accordingly,  the  powder  may  be  dis- 
solved in  a  very  dilute  solution  of  this  acid ;  or  a  small  quantity  of  the  acid  may 
be  added  to  an  aqueous  solution  ready  formed,  if  a  more  copious  evolution  of 
chlorine  be  desired  than  that  which  takes  place  from  the  mere  action  of  the  car- 
bonic acid  of  the  atmosphere. 

Chlorinated  lime  may  be  advantageously  applied  to  the  purpose  of  purifying 
offensive  water,  a  property  which  makes  it  invaluable  on  long  voyages.  When 
used  for  this  purpose,  from  one  to  two  ounces  of  the  chloride  may  be  mixed  with 
about  sixty-five  gallons  of  the  water.  The  water  most  afterwards  be  exposed  for 
some  time  to  the  air,  and  allowed  to  settle,  before  it  is  fit  to  drink. 

Strong  insecticide  properties  have  been  ascribed  to  chlorinated  lime.  Hence 
it  is  recommended  to  sprinkle  it  on  vegetables,  flowers,  fruit-trees,  &c.,  which 
are  apt  to  be  attacked  by  worms  and  insects. 

Off.  Prep.  Chloroformum,  Br.;  Liquor  Oalcis  Chloratae,  Br.;  Liquor  SodsB 
Chlorinatse,  U.  S.;  Vapor  Chlori,  Br.  B. 

CALUMBA.  U.  S. 
Columho. 

The  root  of  Cocculus  palmatus.    U.  S. 

Off.  Syn.  CALUMBA  RADIX.  Calumha  Root.  The  root,  cut  transversely 
and  dried,  of  Jateorrhiza  Calumba,  Miers;  Cocculus  palmatus,  non  DC; 
Steph.  and  Church.  Med.  Bot.,  plate  160.  Br. 

Colomba,  U.S.  1853;  Colombo,  Fr.;  Columbowurzel,  Oerm.;  Columba,  ItaZ.;  Eaiz  de 
Columbo,  Span.;  Kalurabo,  Port.;  Calumb,  Mozambique. 

The  columbo  plant  was  long  but  imperfectly  known.  Flowering  specimens  of 
a  plant  gathered  by  (.'Ommerson,  about  the  year  1770,  in  the  garden  of  M. 
Poivre  in  the  Isle  of  France,  and  sent  to  Europe  with  that  botanist's  collection, 
were  examined  by  Lamarck,  and  described  under  the  name  of  Menispermum 
palmatum.  But  its  original  locality  was  unknown,  and  it  was  only  conjectured 
to  be  the  source  of  columbo.  In  the  year  1805,  M.  Forten,  while  engaged  in 
purchasing  the  drug  in  Mozambique,  obtained  possession  of  a  living  offset  of  the 
root,  which,  being  taken  to  Madras,  and  planted  in  the  garden  of  Dr.  Anderson, 
produced  a  male  plant,  which  was  figured  and  described  by  Dr.  Berry.  From 
the  drawing  thus  made,  the  plant  was  referred  to  the  natural  family  of  the 
Menispermeaj ;  but,  as  the  female  flowers  were  wanting,  some  difficulty  was  ex- 
perienced in  fixing  its  precise  botanical  position.  De  CandoUe,  who  probably 
had  the  opportunity  of  examining  Commerson's  specimens,  gave  its  generic  and 
specific  character  ;  but  confessed  that  he  was  not  acquainted  with  the  structure 
of  the  female  flower  and  fruit.  This  desideratum,  however,  was  supplied  by 
ample  drawings  sent  to  England  by  Mr.  Telfair,  of  Mauritius,  made  from  plants 
which  were  propagated  from  roots  obtained  by  Captain  Owen  in  1825,  while 
prosecuting  his  survey  of  the  eastern  coast  of  Africa.  The  genus  Cocculus,  in 
which  the  plant  is  now  placed,  was  separated  by  De  Candolle  from  Afenisper- 
mum,  and  includes  those  species  which  have  six  stamens,  while  the  Menisper- 
mum is  limited  to  those  with  twelve  or  more. 

More  recently,  Mr.  J.  Miers,  on  examination  of  the  male  and  female  flowers 
as  well  as  of  the  seeds,  came  to  the  conclusion  that  they  presented  peculiarities 
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which  justified  the  establishment  of  a  new  genus,  which  he  named  Jateor^ 
rhiza,  from  the  medicinal  properties  of  the  root.  "  The  plants  of  this  genus, 
natives  of  intertropical  Africa,  are  all  climbei's,  distinguished  by  a  very  pecu- 
liar habit,  having  very  large  deeply-lobed  leaves,  upon  very  long  petioles, 
and  clothed  with  long  strigose  hairs  ;  their  inflorescence  is  in  long  slender 
racemes  ;  the  fruit  is  a  drupe  containing  a  putamen  covered  with  a  dense  hairy 
coating  imbedded  in  the  fleshy  mesoderm."*  (Ann.  and  Mag.  of  Nat.  Hist.,  Feb. 
1864.)  From  the  statements  of  Mr.  Miers  it  appears,  moreover,  that  the  species 
described  by  De  Candolle  under  the  name  of  Cocculus  palmatus,  is  different 
from  that  cultivated  in  the  Botanical  Garden  at  Calcutta,  which  appears  in 
Wallich's  Catalogue  under  the  same  name  of  Cocculus  palmatus  ;  two  species 
having,  as  appears,  been  confounded  together.  This  new  species  is  described 
by  Mr.  Miers  under  the  name  of  Jateorrhiza  Calumba,  and  is  asserted  by  him 
to  be  the  true  columbo  plant.  The  claim  is  admitted  by  Prof  Bentley,  of  Lon- 
don, and  the  species  is  recognised  in  the  last  edition  of  the  British  Pharma- 
copoeia. But  upon  what  grounds  it  is  assumed  to  be  the  exclusive  source  of  the 
drug  has  not  been  satisfactorily  shown.  Both  species  grow  in  the  same  neigh- 
bourhood, and  both  are  described  from  specimens  originating  in  that  neighbour- 
hood, and  asserted  to  have  been  derived  from  plants  yielding  the  columbo  of 
commerce.  Why,  therefore,  the  root  should  be  ascribed  exclusively  to  either  is 
not  obvious.  It  is  by  no  means  improbable  that  the  drug  is  obtained  indiffer- 
ently from  both  ;  and  it  is  not,  therefore,  needful,  while  admitting  the  claims  of 
the  new  species,  to  reject  the  old  one.  The  French  Codex,  recently  published, 
still  ascribes  the  root  to  the  Cocculus  palmatus  of  De  Candolle. 

Cocculus.     Sex.  Syst.  Dioecia  Hexandria.  —  Nat.  Ord.  Menispermaceae. 

Gen.  Gh.  Sepals  and  Petals  ternate,  usually  in  2,  rarely  in  3  rows  Stamens 
six,  distinct,  opposite  the  petals.  Drupes  berried,  1-6,  generally  oblique,  rcni- 
form,  somewhat  compressed,  one  seeded.  Cotyledons  distant.  De  Cand. 

Cocculus  palmatus.  De  Cand.,  Syst.  Veg.  i.  523;  Woodv  3Ied.  Bat.,  3d  ed., 
v.  21.;  Hooker,  Gurtis^s  Bot.  Mag.,  nos.  29T0,  2911.  Jateorrhiza  palmata. 
Miers,  Annal.  and  Mag.  of  Nat.  Hist.,  Feb.  1864,  p.  183.  This  is  a  climb- 
ing plant,  with  a  perennial  root,  consisting  of  several  fasciculated,  fusiform, 
somewhat  curved,  and  descending  tubers,  as  thick  as  an  infant's  arm.  The 
stems,  of  which  one  or  two  proceed  from  the  same  root,  are  twining,  simple  in 
the  male  plant,  branched  in  the  female,  round,  hairy,  and  about  as  thick  as  the 
little  finger.  The  leaves,  which  stand  on  rounded,  glandular  hairy  footstalks, 
are  alternate,  distant,  cordate,  with  three,  five,  or  seven  entire,  acuminate,  wavy, 
somewhat  hairy  lobes,  and  as  many  nerves,  each  running  into  one  of  the  lobes. 
The  flowers  are  small  and  inconspicuous,  and  arranged  in  solitary  axillary  ra- 
cemes, which,  in  the  male  plant,  are  compound,  in  the  female,  simple,  and  in 
both,  shorter  than  the  leaves. 

Jateorrhiza  Calumba.  Miers.  Br.  Pharm.  —  Cocculus  palmatus.  Wallich, 
non  De  Cand. — Menispermum  Golumha.  Roxb.  Flor.  Ind.  This  species  is  char- 
acterized by  "rounded,  angularly  striate,  roughly  pilose  branches;  broadly  or- 
bicular, sinuously  lobed  leaves,  with  rounded  sinuses  ;  the  lobes  being  5  in 
number,  broadly  ovate,  acute,  mucronately  acuminate  ;  the  basal  deeply  divari- 
cate and  hence  broadly  cordate ;  7  to  9  nerved,  opaque  above,  on  both  sides 

*  The  following  is  the  generic  character  given  by  Mr.  Miers  of  his  Jateorrhiza  abbre- 
viated. "Floresdioici.  Masc.  6'epa/a,  6^  ovata,2-seriata,  exteriora  paulo  minora.  Fetala 
6,  ovata,  sepalis  paulo  breviora,  apice  truncata,  lateribus  introflexis  stamina  tegentia. 
Stamina  6,  petalis  opposita  et  subtequilonga ;  filamenta,  carnosa,  apice  valde  tumida,  ru- 
gulosa  punctata,  subito  refracta,  et  extrorsum  antherifera ;  antherx  globoso  41obie,  rima 
horizontali  2-valvatim  hiantes.  Fcem.  Sejjala\xt\r\.m&&c.  Peteiffl  cuneato-obovata,  cras- 
siuscula,  apice  emarginata,  lateribus  introflexis  stamina  volveritia.  Stamina  6,  sterilia, 
petalis  dimidio  breviora.  Ovaria  3,  libera,  erecta,  oblonga,  gibba,  extus  dense  glandu- 
loso-pilosa,  gyncecio  sub  3-gono  imposita,  1-locularia  ;  ovulo  unico.  Stylus  brevis,  crassus, 
subexcentricus.  Stigma  3-partitura,  laciniis  2-3  fidis,  reflexis.  Drup:e  3,  abortu  pau- 
ciores,  ovatte,  carnosiB,  1-spermoe ;  putamen  ovatum,  dorso  convexum,  tuberculatum,  pilis 
fibrillosis  creberrime  indutum,  ventre  Iseve. "  [Annais  and  Magaz.  of  Nat.  Hist.,  Feb. 
1864,  p.  132.) — -Note  the  thirteenth  edition. 
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furuished  with  short,  adpressed,  somewhat  curved,  reddish  hairs,  beneath,  pale, 
strongly  reticulate  with  pronnnent  nerves  and  veins;  the  petiole  soniewhat 
slender,  striate,  tortuous,  and  rouffhly  glandular ;  the  racemes  axillary,  soli- 
tary or  many ;  the  rachia  greatly  elongated,  striate,  bristly,  with  elongated, 
smooth,  divaricate,  almost  capillary,  subflexuous,  few-flowered  branches  ;  the 
flowers  sessile,  and  almost  without  bractcs."  {Miern.) 

These  plants  are  natives  of  Mozambique,  on  the  south-eastern  coast  of  Africa, 
where  they  grow  wild  in  great  abundance  in  the  thick  forests  extending  from 
the  sea  ninny  miles  into  the  interior.  They  are  not  cultivated.  The  root  is  dug 
up  in  March,  when  dry  weather  prevails.  From  the  base  of  the  root  numerous 
fu.siform  offsets  proceed,  less  fibrous  and  woody  than  the  parent  stock.  These 
offsets  are  separated  and  cut  into  transverse  slices,  which  are  dried  in  the  shade. 
The  old  root  is  rejected. 

Coluinbo  is  a  staple  export  of  the  Portuguese  from  their  dominions  in  the 
south-east  of  Africa.  It  is  taken  to  India,  and  thence  distributed.  It  was  for- 
merly supposed  to  be  a  product  of  Ceylon,  and  to  have  derived  its  name  from 
Colombo,  a  city  of  that  island,  from  which  it  was  thought  to  be  exported.  It 
is  possible  that,  when  the  Portuguese  were  in  possession  of  Ceylon,  Colombo 
may  have  been  the  entrepot  for  the  drug  brought  from  Africa,  and  thus  have 
given  origin  to  its  name.  Some,  however,  consider  a  more  probable  derivation 
to  be  from  the  word  calumb,  which  is  said  to  be  the  Mozambique  name  for  the 
root.  Dr.  Christison  has  been  misinformed  in  relation  to  the  cultivation  of  the 
true  columbo  plant  in  this  country.   (Dispensatory,  Am.  ed.,  p.  304.) 

Properties.  The  root,  as  it  reaches  us,  is  in  flat  circular  or  oval  pieces,  from 
the  eighth  of  an  inch  to  near  an  inch  in  thickness,  and  from  one  to  two  inches 
in  diameter.  Along  with  these  are  sometimes  a  few  cylindrical  pieces  an  inch 
or  two  in  length.  The  cortical  portion  is  thick,  of  a  'bright-yellow,  slightly 
greenish  colour  internally,  but  covered  with  a  brownish,  wrinkled  epidermis. 
The  interior  or  medullary  portion,  which  is  readily  distinguishable  from  the 
cortical,  is  light,  spongy,  yellowish,  usually  more  or  less  shrunk,  so  that  the 
pieces  are  thinnest  in  the  centre ;  and  is  often  marked  with  concentric  circles 
and  radiating  lines.  Those  pieces  are  to  be  preferred  which  have  the  brightest 
colour,  are  most  compact  and  uniform,  and  least  worm-eaten.  The  odour  of 
columbo  is  slightly  aromatic.  The  taste  is  very  bitter,  that  of  the  cortical  much 
more  so  than  that  of  the  central  portion,  which  is  somewhat  mucilaginous.  The 
root  is  easily  pulverized.  The  powder  is  greenish,  becoming  browner  with  age, 
and  deepening  when  moistened.  As  it  attracts  moisture  from  the  air,  and  is  apt 
to  undergo  decomposition,  it  should  be  prepared  in  small  quantities. 

M.  Planche  analyzed  columbo  in  1811,  and  found  it  to  contain  an  azotized 
substance,  probably  albumen,  in  large  quantity,  a  bitter  yellow  subs'tance  not 
precipitated  by  metallic  salts,  and  one-third  of  its  weight  of  starch.  He  ob- 
tained also  a  small  proportion  of  volatile  oil,  salts  of  lime  and  potassa,  oxide  of - 
iron,  and  silica.  Wittstock,  of  Berlin,  afterwards  isolated  a  peculiar  crystalliz- 
able  principle,  which  he  called  colombin.  This  crystallizes  in  beautiful  trans- 
parent quadrilateral  prisms,  is  without  smell,  and  is  extremely  bitter.  It  is  but 
very  slightly  soluble  in  water,  alcohol,  or  ^ther,  at  ordinary  temperatures,  and 
yet  imparts  to  these  fluids  a  strongly  bitter  taste.  It  is  more  soluble  in  boiling 
alcohol,  which  deposits  it  upon  cooling.  The  best  solvent  is  dilute  acetic  acid. 
It  is  taken  up  by  alkaline  solutions,  from  which  it  is  precipitated  by  acids.  It 
has  neither  acid  nor  alkaline  properties,  and  its  alcoholic  and  acetic  solutions 
are  not  affected  by  the  metallic  salts,  or  the  infusion  of  galls.  It  is  obtained  by 
exhausting  columbo  by  means  of  alcohol  of  the  sp.  gr.  0-835,  distilling  off  three- 
quarters  of  the  alcohol,  allowing  the  residue  to  stand  for  some  days  till  crystals 
are  deposited,  and  lastly  treating  these  crystals  with  alcohol  and  animal  char- 
coal. The  mother  waters  still  contain  a  considerable  quantity  of  colombin, 
which  may  be  separated  by  evaporating  with  coarsely  powdered  glass  to  dryness, 
exhausting  the  residue  with  ether,  distilling  off  the  ether,  treating  the  residue 
with  boiling  acetic  acid,  and  evaporating  the  solution  to  crystallization. 
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From  the  researches  of  Dr.  Bddeker  it  appears  that  another  bitter  principle 
exists  in  columbo,  which  corresponds  in  composition  and  chemical  relations 
with  berberina,  the  active  principle  of  Berberis  vulgaris,  and  is  assumed  to  be 
identical  with  that  substance.  It  was  obtained  by  exhausting  columbo  with 
alcohol  of  0*889,  distilling  off  the  alcohol,  allowing  the  residual  liquor  to  stand 
for  three  days  so  as  to  deposit  the  colombin,  evaporating  the  supernatant  liquid 
together  with  the  aqueous  washings  of  the  colombin  to  dryness,  exhausting  the 
residue  with  boiling  alcohol  of  0-863,  treating  the  solution  thus  obtained  as  the 
former  one,  submitting  the  residue  to  the  action  of  boiling  water,  filtering  and 
adding  nmriatic  acid,  collecting  the  precipitate  thus  formed  on  a  filter,  drying 
it  with  bibulous  paper,  and  finally,  in  order  to  separate  adhering  acid,  dissolv- 
ing it  in  alcohol,  and  precipitating  with  ether.  The  result  was  an  imperfectly 
crystalline,  bright-yellow  powder,  of  a  disagreeable,  bitter  taste,  supposed  to  be 
muriate  of  berberina.  It  is  stated  that  berberina  is  present  in  columbo  in  much 
larger  proportion  than  colombin,  and,  being  freely  soluble  in  hot  water  and  alco- 
hol, while  colombin  is  but  slightly  so,  is  probably  more  largely  extracted  in  the 
ordinary  liquid  preparations  of  the  root.  (Am.  Journ.  of  Fharm.,xx.  322.)  It 
is  thought  that  berberina  exists  in  columbo  combined  with  a  peculiar  acid  de- 
nominated columbic  acid;  and  that,  while  the  colombin  occurs  in  the  cells  of 
the  root  in  a  crystalline  state,  the  columbate  of  berberina  is  deposited  in  the 
thickening  layers  of  the  cell-membranes.  (Chem.  Gaz.,  vii.  150.)  It  is  probable 
that  the  bitter  yellow  principle  of  Planche  either  was  berberina  or  contained  it. 

There  can  be  little  doubt  that  both  colombin  and  berberina  contribute  to  the 
remedial  effects  of  columbo.  The  virtues  of  the  root  are  extracted  by  boiling 
water  and  by  alcohol.  Precipitates  are  produced  with  the  infusion  and  tinc- 
ture by  infusion  of  galls,  and  solutions  of  acetate  and  subacetate  of  lead ;  but 
the  bitterness  is  not  affected. 

Adulterations.  It  is  said  that  the  root  of  white  bryony,  tinged  yellow  with 
the  tincture  of  columbo,  has  sometimes  been  fraudulently  substituted  for  the 
genuine  root;  but  the  adulteration  is  too  gross  to  deceive  those  acquainted  with 
the  characters  of  either  of  these  drugs.  American  columbo,  which  is  the  root 
of  Frasera  Walteri,  is  said  to  have  been  sold  in  some  parts  of  Europe  for  the 
genuine.  Independently  of  the  sensible  differences  between  the  two  roots  (see 
Frasera),  M.  Stolze  of  Halle  states  that,  while  the  tincture  of  columbo  remains 
unaffected  by  the  sulphate  or  sesquichloride  of  iron,  and  gives  a  dirty-gray  pre- 
cipitate with  tincture  of  galls,  the  tincture  of  "frasera  acquires  a  dark-green 
colour  with  the  former  reagent,  and  is  not  affected  by  the  latter.  (D^incan.) 
Under  the  name  of  columbo  wood,  or  false  columbo,  the  wood  of  Coscinium 
fenestralum,  a  plant  of  the  family  of  Menispermacese,  growing  in  Ceylon,  has 
been  imported  into  England,  and  offered  for  sale  in  the  drug  market.  (Pharm. 
Journ. ,x.  321,  and  xii.  185.) 

I  Medical  Properties  and  Uses.  Columbo  is  among  the  most  useful  of  the 
mild  tonics.  Without  astringency,  with  very  little  stimulating  power,  and 
generally  acceptable  to  the  stomach,  it  answers  admirably  as  a  remedy  in 
simple  dyspepsia,  and  in  the  debility  of  convalescence,  especially  when  the 
alimentary  canal  is  left  enfeebled.  Hence,  it  is  often  prescribed  in  the  declin- 
ing stages  of  remittent  fever,  dysentery,  diarrhoea,  cholera  morbus,  and  cholera 
infantum.  The  absence  of  irritating  properties  renders  it  also  an  appropriate 
tonic  in  the  hectic  fever  of  phthisis,  and  kindred  affections.  It  has  been  highly 
recommended  in  vomiting,  unconnected  with  inflammation  of  the  stomach,  as 
in  the  sickness  of  pregnant  women.  It  is  frequently  administered  in  combinar 
tion  with  other  tonics,  aromatics,  mild  cathartics,  and  antacids.  The  remedy 
which  we  have  found  most  effectual  in  the  permanent  cure  of  a  disposition  to 
the  accumulation  of  flatus  in  the  bowels,  is  an  infusion  made  with  half  an 
ounce  of  columbo,  half  an  ounce  of  ginger,  a  drachm  of  senna,  and  a  pint  of 
boiling  water,  and  given  in  the  dose  of  a  wineglassful  three  times  a  day.  Co- 
lumbo is  much  used  by  the  natives  of  Mozambique  in  dysentery  and  other  dis- 
eases. (Berry.)  It  was  first  introduced  to  the  notice  of  the  profession  in  Europe 
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by  Fran9oi8  Redi,  in  the  year  1685.  It  is  most  commonly  prescribed  in  the 
state  of  infusion.  (See  Infusum  Calumba.)  The  dose  of  the  powder  is  from 
ten  to  thirty  grains,  and  may  be  repeated  three  or  four  times  a  day.  It  is  fre- 
quently combined  with  powdered  ginger,  subcarijonate  of  iron,  and  rhubarb. 

Off.  Prep.  E.xtractum  Calumbaj,  /y;*.;  Infusum  Calumbse;  Mistura  Ferrl 
Aromatica,  Br.;  Tinctura  Calumbse.  W. 

CAMPHORA.  U.JS.,Br. 
Camphor. 

A  peculiar  concrete  substance  derived  from  Camphora  officinarum,  and 
purified  by  sublimation.  U.  S.  A  concrete  volatile  oil,  obtained  from  the 
wood  of  Camphora  officinarum ;  imported  in  the  crude  state  from  China  and 
Japan,  and  purified  by  sublimation.  Br. 

Cunipliie,  Fr.;  Kampher,  Germ.;  Cunfora,  Itnl.;  Alcanfor,  l^an. 

The  name  of  camphor  has  been  applied  to  various  concrete,  white,  odorous, 
volatile  products,  found  in  different  aromatic  plants,  and  resulting  probably  from 
chemical  change  in  their  volatile  oil.  But  commercial  camphor  is  derived  ex- 
clusively from  two  plants,  the  Camj^hora.  officinarum  of  liieas,  or  Laxwus  Cam- 
phora of  Linnaeus,  and  the  Dryohalanops  Camphora;  the  former  of  which  yields 
our  officinal  camphor,  the  latter  a  product  much  valued  in  the  East,  but  unknown 
in  the  commerce  of  this  country  and  of  Europe.  A  considerable  quantity  of  cam- 
phor, said  to  be  identical  with  the  officinal,  was  a  few  years  since  obtained  upon 
the  Tenasserim  Coast,  in  further  India,  by  subliming  the  tops  of  an  annual  plant, 
abundant  in  that  region,  and  thought  to  be  a  species  of  Blumia.  This  pro- 
duct, however,  has  not  been  introduced  into  general  commerce.  {Am.  Journ. 
of  Pharm.,  xvi.  56.)  The  Rev.  Mr.  Mason,  an  American  missionary  in  Burmah, 
states,  in  a  letter  to  Mr.  Vaux,  of  Philadelphia,  that  the  Chinese  settlers  in- 
formed him  that  the  same  plant  abounds  in  China,  and  that  camphor  is  pro- 
cured from  it  there.  {Proceed,  of  the  Acad  of  Nat.  Set.  of  Phil.,  May  13th, 
1851,  p.  201.)  The  following  observations  apply  to  the  officinal  camj-Jior. 

Camphora.  Sex.  Syst.  Enneandria  Monogynia.  —  Nat.  Ord.  Lauracese. 

Gen.  Ch.  Flowers  hermaphrodite,  panicled,  naked.  Calyx  six-cleft,  papery, 
with  a  deciduous  limb.  Fertile  stamens  nine,  in  three  rows;  the  inner  with  two- 
stalked,  compressed  glands  at  the  base;  anthers  four-celled;  the  outer  turned 
inwards,  the  inner  outwards.  Three  sterile  stamens  shaped  like  the  first,  placed 
in  a  whorl  alternating  with  the  stamens  of  the  second  row;  three  others  stalked, 
with  an  ovate  glandular  head.  Fruit  placed  on  the  obconical  base  of  the  calyx. 
Leaves  triple-nerved,  glandular  in  the  axils  of  the  principal  veins.  Leaf  buds 
scaly.  (Lindley,  Flora  Medica,  332.) 

Among  the  species  composing  the  genus  Laurus  of  Linn.,  such  striking  dif- 
ferences have  been  observed  in  the  structure  of  the  flower  and  fruit,  that  bota- 
nists have  been  induced  to  arrange  them  in  new  genera.  The  camphor,  cinna- 
mon, and  sassafras  trees  have  been  separated  from  the  proper  laurels  by  Nees, 
and  made  the  types  of  distinct  genera,  which  have  been  adopted  by  most  recent 
writers,  and  may  be  considered  as  well  established. 

Camphora  officinarum.  Nees,  Laurin.  88 ;  Carson,  Illust.  of  Med.  Bot.  ii.  29, 
pi.  Ixxiv.  —  Laurus  Camphora.  Willd.  Sp.  Plant.  W.  ^12>;  Woodv.  Med.  Bot. 
p.  681,  t.  236.  The  camphor-tree  is  an  evergreen  of  considerable  size,  having  the 
aspect  of  the  linden,  with  a  trunk  straight  below,  but  divided  above  into  many 
branches,  which  are  covered  with  a  smooth,  greenish  bark.  Its  leaves,  which 
stand  alternately  upon  long  footstalks,  are  ovate-lanceolate,  entire,  smooth  and 
shining,  ribbed,  of  a  bright  yellowish-green  colour  on  their  upper  surface,  palef 
on  the  under,  and  two  or  three  inches  in  length.  The  flowers  are  small,  white, 
pediceled,  and  collected  in  clusters,  which  are  supported  by  long  axillary  pe- 
duncles. The  fruit  is  a  red  berry  resembling  that  of  the  cinnamon.  The  tree 
is  a  native  of  China,  Japan,  and  other  parts  of  eastern  Asia.  It  has  been  iur 
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troduced  into  the  botanical  gardens  of  Europe,  and  is  occasionally  met  with 
in  our  own  conservatories.* 

The  leaves  have  when  bruised  the  odour  of  camphor,  which  is  diffused 
through  all  parts  of  the  plant,  and  is  obtained  from  the  root,  trunk,  and  branches 
by  sublimation.  The  process  is  not  precisely  the  same  in  all  places.  The  fol- 
lowing is  said  to  be  the  one  pursued  in  Japan.  The  parts  mentioned,  particu- 
larly the  roots  and  smaller  branches,  are  cut  into  chips,  v/hich  are  placed  with 
a  little  water  in  large  iron  vessels,  surmounted  by  earthen  capitals,  furnished 
with  a  lining  of  rice-straw.  A  moderate  heat  is  then  applied,  and  the  camphor, 
volatilized  by  the  steam,  rises  into  the  capital,  where  it  is  condensed  upon  the 
straw.  In  China,  the  comminuted  plant  is  said  to  be  first  boiled  with  water 
until  the  camphor  adheres  to  the  stick  used  in  stirring,  when  the  strained  liquor 
is  allowed  to  cool ;  and  the  camphor  which  concretes,  being  alternated  with 
layers  of  earth,  is  submitted  to  sublimation.  In  the  Island  of  Formosa,  where 
the  camphor-tree  abounds,  the  chips  are  heated  in  an  iron  pot,  surmounted  by 
another,  and  the  product  of  the  sublimation  is  introduced  into  large  vats,  with 
holes  in  the  bottom,  through  which  an  oil  escapes  called  camphor-oil,  much 
used  by  the  Chinese  for  medical  purposes,  and  samples  of  which  have  been 
sent  to  Europe.  The  camphor,  thus  drained,  is  packed  in  bags  and  exported. 
{Pharm.  Journ.,  Dec.  18G3,  p.  280.) 

Commercial  History.  Camphor,  in  the  crude  state,  is  brought  to  this  coun- 
try chiefly  from  Canton.  It  comes  also  from  Batavia,  Singapore,  Calcutta,  and 
frequently  from  London.  All  of  it  is  probably  derived  originally  from  China 
and  Japan.  Two  commercial  varieties  are  found  in  the  market.  The  cheapest 
and  most  abundant  is  the  Chinese  camphor,  most  of  which  is  produced  in  the 
Island  of  Formosa,  and  thence  taken  to  Canton.  It  comes  in  chests  lined  with 
lead,  each  containing  about  130  pounds.  It  is  in  small  grains  or  granular  masses, 
of  a  dirty-white  colour,  and  frequently  mixed  with  impurities.  It  has  occurred 
in  commerce  adulterated  with  muriate  of  ammonia.  The  other  variety  is  va- 
riously called  Japan,  Dutch,  or  tub  camphor,  the  first  name  being  derived  from 
the  place  of  its  origin,  the  second  from  the  people  through  whom  it  was  intro- 
duced into  commerce,  and  the  third  from  the  recipient  in  which  it  is  often  con- 
tained. It  has  usually  come  from  Batavia,  to  which  port  it  was  taken  from  Ja- 
pan. Like  the  former  variety,  it  is  in  grains  or  granular  masses ;  but  the  grains 
are  larger  and  of  a  pinkish  colour,  and  there  are  fewer  impurities,  so  that  it 
yields  a  larger  product  when  refined. 

Crude  camphor,  as  brought  from  the  East,  is  never  found  in  the  shop  of  the 
apothecary.  It  must  be  refined  before  it  can  be  used  for  medicinal  purposes. 
The  process  for  refining  camphor  was  first  practised  in  Europe  by  the  Vene- 
tians, who  probably  derived  it  from  the  Chinese.  It  was  afterwards  transfer- 
red to  the  Dutch,  who  long  enjoyed  a  monopoly  of  this  business;  and  it  is  only 
within  a  few  years  that  the  process  has  been  generally  known.  It  is  now  practised 
largely  in  this  country,  and  the  camphor  refined  in  our  domestic  establishments 
is  equal  to  any  formerly  imported.  Crude  camphor  is  mixed  with  about  one- 
fiftieth  of  quicklime,  and  exposed,  in  an  iron  vessel  placed  in  a  sand-bath,  to  a 
gradually  increasing  heat,  by  which  it  is  melted,  and  ultimately  converted  into 
vapour,  which  condenses  in  a  suitable  recipient. f  Refined  in  this  manner,  it  is 
usually  in  the  form  of  large  circular  cakes,  one  or  two  inches  thick,  slightly 
convex  on  one  side  and  concave  on  the  other,  and  perforated  in  the  centre. 

Properties.  Camphor  has  a  peculiar,  strong,  penetrating,  fragrant  odour ;  and 

*  The  camphor-tree  sometimes  attains  a  great  age  and  an  enormous  size.  A  tree  seen 
by  Kampfcr,  in  Japan,  in  1691,  with  a  trunk  36  feet  in  circumference,  was  in  the  year 
1826  described  by  Siebold  as  having  a  circumference  of  50  feet.  {Japan  as  it  was  and  is, 
by  E.  Hildreth.  Boston,  1855,  p.  387.)  The  author  has  seen  a  large  tree  growing  in  the 
open  air  at  Naples,  and  has  no  doubt  that  it  might  be  readily,  and  perhaps  profitably  cul- 
tivated in  the  southern  parts  of  our  own  country,  and  especially  in  California. 

f  "We  are  informed  that  the  process  is  conducted  in  the  following  manner  in  the  labo- 
ratories of  Philadelphia.  The  vessels  in  which  the  camphor  is  put  arc  of  cast-iron,  cir- 
cular, from  12  to  15  inches  or  iixore  in  diameter,  and  4  inches  deep,  with  perpendicular 
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a  bitter,  pungent  taste,  with  a  fllight  sense  of  coolness.  It  is  beautifully  whito 
and  pellucid,  soinewliat  unctuous  to  iIk;  touch,  brittle,  and  yet  possessed  of  a 
tenacity  which  renders  its  reduction  to  a  fine  powder  very  difficult,  unless  its  co- 
hesion be  overcome  by  the  addition  of  a  minute  proportion  of  alcohol,  or  «»ther 
volatile  liquid  for  which  it  has  an  affinity.  It  may  be  obtained  in  powdi^r  also 
by  precipitating  the  tincture  with  water,  or  by  grating  and  afterwards  sifting  it. 
The.  fracture  of  camphor  is  shining,  and  Its  te.\ture  crystalline.  Its  sp.  gr.  varies 
from  0-9S57  to  099(5.  When  thrown  in  small  fragments  upon  water,  it  assumes 
singular  circulatory  movements,  which  cease  upon  the  addition  of  a  drop  of  oil ; 
and  this  property  has  been  aj)plied  to  the  detection  of  grease  in  liquids,  a  very 
small  proportion  of  which  is  sufficient  to  prevent  the  movements.  Its  volatility 
is  so  great  that,  even  at  ordinary  temperatures,  it  is  wholly  di-ssipatcd  if  left 
exposed  to  the  air.  When  it  is  confined  in  bottles,  the  vapour  condenses  on  the 
inner  surface,  and,  in  large  bottles  partially  filled,  sometimes  forms,  after  lon:^ 
standing,  large  and  beautiful  crystals.  It  melts  at  288°  F.,  boils  at  400°, 
and,  in  close  vessels,  sublimes  unchanged.  When  allowed  to  concrete  slowly 
from  the  state  of  vapour,  it  assumes  the  form  of  hexagonal  plates.  It  is  not 
altered  by  air  and  light.  It  readily  takes  fire,  burning  with  a  brilliant  flame,  with 
much  smoke,  and  without  residue.  Water  triturated  with  camphor  dissolves, 
according  to  Berzelius,  not  more  than  1000th  part;  which,  however,  is  suf- 
ficient to  impart  a  decided  odour  and  taste  to  the  solvent.  By  the  intervention 
of  sugar  or  magnesia,  a  much  larger  proportion  is  dissolved.  (See  Aqua  Cam- 
phorae.)  Carbonic  acid  increases  the  solvent  power  of  water,  as  ahso  does  the 
spirit  of  nitrous  ether.  Ordinary  alcohol  will  take  up  75  per  cent  of  its  weight 
of  camphor,  which  is  precipitated  upon  the  addition  of  water.  Berzelius  states 
that  100  parts  of  alcohol,  of  the  sp.  gr.  O'SOG,  dissolve  120  parts  at  50°  P.  It 
is  soluble  without  change  in  ether,  the  volatile  and  fiixed  oils,  strong  acetic  acid, 
and  diluted  mineral  acids,  and  is  extremely  soluble  in  chloroform.  By  strong 
sulphuric  and  nitric  acids  it  is  decomposed ;  the  former  carbonizing  and  convert- 
ing it  into  artificial  tannin,  the  latter,  with  the  aid  of  repeated  distillation,  into 
camphoric  acid.  Alkalies  produce  very  little  effect  upon  it.  Resins  unite  with 
it,  forming  a  soft  tenacious  mass,  in  which  the  odour  of  the  camphor  is  some- 
times almost  extinguished,  and  frequently  diminished ;  and  a  similar  softening 
effect  results  when  it  is  triturated  with  the  concrete  oils.*  Exposed  to  a  strong 
heat,  in  close  vessels,  camphor  is  resolved  into  a  volatile  oil  and  charcoal.  It  is 
closely  analogous  in  character  to  the  essential  oils ;  and  is  thought  to  consist  of 
a  radical  called  camphene  united  with  oxygen.  Camphene,  which  is  represented 

Bides,  and  a  ledge  at  top  on  which  the  cover  rests.  This  consists  of  shoot  iron,  with  a 
hole  throu";h  the  centre  about  an  inch  in  diameter,  over  which  a  small  hollow  cone  of 
sheet-iron  is  placed  loosely.  The  crude  camphor  mixed  with  the  lime,  the  object  of  which 
is  said  to  be  to  combine  with  the  moi.sture  present,  which  interferes  with  the  due  solidi- 
fication of  the  camphor  vapour,  is  placed  in  the  iron  vessels  described,  of  which  from 
20  to  50  are  arranged  in  a  lonw  sand-bath.  Heat  is  then  applied  until  the  camphor  melts, 
after  which  it  is  kept  as  nearly  uniform  as  possible,  so  that  the  vaporization  may  take 
place  regularly,  without  violent  ebullition.  The  vapour  condenses  on  the  lower  surface 
of  the  lid;  and  care  is  taken,  by  the  occasional  removal  of  the  iron  cone,  and  clearing  of 
the  opening  by  means  of  a  knife,  to  allow  the  escape  of  any  accidental  excess  of  the 
vapour.  They  who  desire  to  see  minute  details  as  to  the  mode  of  refining  camphor  prac- 
tised in  France,  are  referred  to  an  article,  by  M.  Emile  Perret,  pharmacian  at  Moret,  in 
the  Juurn.  de  Pharm.  et  de  Chimie  (Fev.  1868,  p.  124).  —  Note  to  the  ninth  and  thirteenth 
editions. 

*  As  this  property  of  camphor  may  have  a  bearing,  injuriously  or  otherwise,  on  phar- 
maceutical processes,  it  is  desirable  that  the  operator,  as  well  as  prescriber,  should  be  aware 
of  the  degree  of  eflfoct  produced  by  different  resinous  substances  which  maybe  mixed 
with  it.  M.  Plancho  has  found  that  mixtures,  formed  by  triturating  powdered  camphor 
with  powdered  draffon's  blood,  ffuaiac,  assafetida,  and  galhanum,  assume,  and  preserve  in- 
definitely the  pilular  consistence;  with  benzoin,  tola,  ammoniac,  and  mastic,  though  at- 
first  of  a  pilular  consistence,  afterwards  become  soft  by  exposure  to  the  air ;  with  saffn- 
penum  and  anime,  assume  a  permanently  semi-liquid  form ;  with  olibamtm,  opoipnnn.T,  gam- 
boge, euphorbium,  bdellium,  myrrh,  and  amber,  remain  pulverulent  though  somewhat  gru- 
mous ;  and  with  taramnhae,  resin  of  jalap,  saniiarac,n,n(!L  resitinid  matter  of  cinchona,  preserve 
the  form  of  powder  indefinitely.    The  same  experimenter  observed  that  camphor  loses  its 
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by  pure  oil  of  turpentine,  is  composed  of  twenty  eqs.  of  carbon  and  sixteen  of 
hydrogen  (Cg^HjJ.  With  two  eqs.  of  oxygen  it  forms  camphor,  with  eight  eqs. 
of  the  same  element,  liydrated  camphoric  acid,  and  with  one  eq.  of  hydrochloric 
acid,  artificial  camphor.*  Camphor,  dehydrated  by  means  of  chloride  of  zinc, 

odour  entirely,  wlien  mixed  with  assafetida,  galbanmn,  sagapenum,  anime,  and  ifo^w;  retains 
a  feeble  odour  with  dragoii's  blood,  ollbanum,  mastic,  benzoin,  opopanax,  tacamahac,  guaiac, 
and  ammoniac;  while  with  the  other  resinous  substances  above  mentioned,  it  either  has  its 
odour  increased,  or  retains  it  without  material  change.   [Journ.  de  Pharm.,  xxiv.  226.) 

In  mixing  camphor  with  other  substances  in  the  form  of  powder,  it  is  best  first  to  pul- 
verize the  camphor  with  the  aid  of  a  little  alcohol,  then  topulverize  the  other  substances 
together,  and  lastly  to  mix  the  two  powders  gently ;  much  rubbing  with  the  pestle  having 
the  effect  of  consolidating  the  granules  of  the  camphor.  [Pi-octer.) 

*  Sum.atra  Camphor .  Borneo  Cam,phor.  Dryobalanops  Cam,phor.  Camphol.  It  has  long  been 
known  that  a  variety  of  camphor  is  produced  in  the  islands  of  Sumatra  and  Borneo,  by 
a  forest  tree,  which  remained  until  a  recent  period  undetermined.  It  wa^  at  length,  how- 
ever, described  by  Colebrook,  and  is  now  recognised  in  systematic  works  as  Dryobalanops 
Camphora,  or  D.  aromaiica.  It  is  a  very  large  tree,  often  exceeding  one  hundred  feet  in 
height,  with  a  trunk  six  or  seven  feet  in  diameter,  and  ranking  among  the  tallest  and 
largest  trees  in  India.*  It  is  found  in  Sumatra  and  Borneo,  and  is  abundant  on  the  N.  W. 
coast  of  the  former  island.  The  camphor  exists  in  concrete  masses,  which  occupy  longi- 
tudinal cavities  or  fissures  in  the  heart  of  the  tree,  from  a  foot  to  a  foot  and  a  half  long, 
at  certain  distances  apart.  The  younger  trees  are  generally  less  productive  than  the  old. 
The  only  method  of  ascertaining  whether  a  tree  contains  camphor  is  by  incision.  A  party 
proceeds  through  the  forest,  wounding  the  trees,  till  they  find  one  which  will  answer  their 
purpose ;  and  hundreds  may  be  examined  before  this  object  is  attained.  When  discovered, 
the  tree  is  felled  and  cut  into  logs,  which  are  then  split,  and  the  camphor  removed  by 
means  of  sharp-pointed  instruments.  It  is  stated  that  the  masses  are  sometimes  as  thick 
as  a  man's  arm;  and  that  the  product  of  a  middling-sized  tree  is  nearly  eleven  pounds; 
of  a  large  one,  double  that  quantity.  The  trees  which  have  been  wounded,  and  left  stand- 
ing often  produce  camphor  seven  or  eight  years  afterwards.  Mrs.  Ida  PfeifFer  states,  in 
\\QV  Second  Journey  round  the  Woi'ld  (Am.  ed.  p.  183),  that  the  camphor  is  also  found  in  a 
concrete  state  under  the  bark,  and  is  swept  down  with  long  brooms.  The  Dryobalanops 
yields  also  a  fragrant  straw-coloured  liquid,  called  in  the  East  Indies  oil  of  camphor,  and 
highly  valued  as  an  external  application  in  rheumatism  and  other  painful  affections.  It 
is  said  to  be  found  in  trees  too  young  to  produce  camphor,  and  is  supposed  to  constitute 
the  first  stage  in  the  development  of  this  substance;  as  it  occupies  the  cavities  in  the 
trunk  which  are  afterwards  filled  with  the  camphor.  It  has  been  stated  to  hold  a  large 
portion  of  this  principle  in  solution,  and  to  yield  an  inferior  variety  by  artificial  concre- 
tion ;  but  this  was  not  true  of  a  specimen  in  the  possession  of  Dr.  Christison.  A  specimen 
examined  by  Professor  Procter  deposited  a  small  quantity  of  the  camphor  at  a  tempera- 
ture near  the  zero  of  Fahrenheit.  By  the  action  of  nitric  acid,  it  may  be  combined  with 
oxygen,  and  converted  into  camphor  of  the  same  character  as  that  deposited  by  refrigera- 
tion. The  whole  tree  is  pervaded  more  or  less  by  the  camphor  or  the  oil.  The  wood  re- 
tains a  fragrant  smell,  and,,  being  on  this  account  less  liable  to  the  attacks  of  insects,  is 
highly  esteemed  for  carpenter's  work.  The  camphor  wood-chests,  occasionally  brought  to 
this  country  from  the  East  Indies,  are  probably  made  out  of  the  wood  of  the  Drj'obalanops. 

It  has  been  supposed  that  this  variety  of  camphor  is  occasionally  brought  into  the  mar- 
kets of  Europe  and  America.  But  this  is  a  mistake ;  as  the  whole  produce  of  the  islands 
is  engrossed  by  the  Chinese,  by  whom  it  is  so  highly  valued  that  it  commands  at  Canton, 
according  to  Mr.  Crawford,  seventy-eight  times,  according  to  Mr.  Reeves,  one  hundred 
times  the  price  of  ordinary  camphor.  A  specimen  in  our  possession,  which  was  sent  to 
this  country  from  Canton  as  a  curiosity,  and  kindly  presented  to  us  by  Dr.  Joseph  Carson, 
is  in  tabular  plates  of  the  size  of  a  finger  nail  or  smaller,  of  a  foliaceous  crystalline  tex- 
ture, white,  somewhat  translucenti  of  an  odour  analogous  to  that  of  cominon  camphor, 
and  yet  decidedly  distinct,  and  less  agreeable.  It  has  also  a  camphorous  taste.  It  is  more 
compact  and  brittle  than  ordinary  camphor;  and,  though  the  pieces  will  often  float  for  a 
time  when  thrown  on  water,  yet  they  sink  when  thoroughly  moistened,  and  deprived  of 
adhering  air.  According  to  Dr.  Christison,  its  sp.  gr.  is  1009.  It  is  easily  pulverized  with- 
out the  addition  of  alcohol.  It  is,  moreover,  much  less  disposed  to  rise  in  vapour,  and  to 
condense  on  the  inside  of  the  bottle  containing  it.  Like  ordinary  camphor,  it  is  fusible, 
volatilizable,  very  slightly  soluble  in  water,  and  freely  soluble  in  alcohol  and  in  ether. 
Dr.  Gregory  considers  it  as  the  bihydrate  of  camphene  (CjoHj-gO^). 


•  For  a  particular  description  of  this  tree,  see  a  paper  by  Dr.  W.  H.  De  Vriege,  of  Leyden,  in  the  American 
Journal  of  Pharm.  (xxiv.  329),  taken  from  Hooker's  Journal  of  Botany.  In  this  paper  it  is  stated,  on  the  au- 
thority of  Dr.  Junghuhu,  who  witnessed  the  process  of  collection,  that  the  camphor  is  deposited  in  very  small 
quantities  in  minute  fissures  between  the  fibres,  from  which  it  is  scraped  off  by  small  splinters  of  wood,  or  by  the 
nail :  and  the  thickest  and  oldest  trees  seldom  yield  more  than  two  ounces.  This  account  as  to  the  productivenesa 
of  the  tree  differs  greatly  (i-om  that  of  Colebrook,  as  stated  in  the  note  above.  (NoU  to  the  tenth  edition.) 
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is  said  to  yield  a  hydrocarbon  0„Tr,^,  at  first  considered  identical  with  the 
cymene  obtained  from  the  oil  of  chumoniilo,  but  determined  by  Fittig  and 
Ferber  to  be  not  identical  though  isomeric  with  that  principle.  (Juurn.  de 
Pharm.  et  de  Chim.,  4e  ser.,  iii.  157.) 

Genuinecamphor  is  said  to  be  sometimes  adulterated  with  the  artificial,  which 
may  be  detected  by  the  action  of  ammonia  upon  its  alcoholic  solution,  causinjj 
a  flocculent  precipitate,  which  does  not  redis.solve,  and  the  quantity  of  which 
is  proportionate  to  that  of  the  artificial  product  in  any  mixture  of  the  two.  {Am. 
Journ.  of  Pharm.,  xx.viv,  189.)  As  a  means  of  distinguishing  natural  from  the 
artificial  camphor  resulting  from  the  reaction  l)etween  oil  of  turpentine  and 
muriatic  acid,  Mr,  J.  W.  IJailey  recommends  that  a  drop  of  alcohol,  holding  a 
little  of  the  camphor  to  be  te.sted  in  solution,  bo  allowed  to  evaporate  on  the 
slide  of  a  miscroscopo.  The  crystals  then  formed  produce  with  polarized 
light  beautiful  colours,  when  of  natural  camj)hor,  but  not  when  of  the  artificial. 
(Neues  Bepertorium,  xvi.  763,  A.D.  1867.) 

Medical  Properties  and  Uses.  Camplior  does  not  seem  to  have  been  knowQ 
to  the  ancient  Greeks  and  Romans.  Europe  probably  derived  it  from  the  Ara- 
bians, by  whom  it  was  employed  as  a  refrigerant.  Much  difference  of  opinion 
has  prevailed  as  to  its  mode  of  action  ;  some  maintaining  its  immediate  sedative 
influence,  others  considering  it  as  a  direct  and  decided  stimulant.  Its  operation 
appears  to  be  primarily  and  chiefly  directed  to  the  cerebral  and  nervous  sys- 
tems; and  the  circulation,  though  usually  affected  to  a  greater  or  less  extent,  is 
probably  involved,  for  the  most  part,  through  the  brain.  It  acts,  also,  to  a  cer- 
tain extent,  as  a  direct  irritant  of  the  mucous  membranes  with  which  it  is 
brought  into  contact,  and  may  thus  in  some  measure  secondarily  excite  the  pulse. 
The  effects  of  the  medicine  vary  with  the  quantity  administered.  In  moderate 
doses  it  produces,  in  health,  mental  exhilaration,  increased  heat  of  skin,  and  oc- 
casional diaphoresis.  The  pulse  is  usually  increased  in  fulness,  but  little,  if  at 
all,  in  force  or  frequency.  Acccording  to  the  experiments  of  certain  Italian 
physicians,  it  has  a  tendency  to  the  urinary  and  genital  organs,  producing  a 
burning  sensation  along  the  urethra,  and  exciting  voluptuous  dreams  (N.  Am. 
Med.  and  Surg.  Journ.,  ix.  442) ;  and  these  experiments  have  been  confirmed 
by  the  observations  of  Dr.  Reynolds  in  a  case  of  poisoning  by  camphor  {Brit. 
Am.  Journ.  of  Med.,  June,  1846).  Cullen,  however,  states  that  he  has  employed 
it  fifty  times,  even  in  large  doses,  without  having  ever  observed  any  effect  upon 
the  urinary  passages.  By  many  it  is  believed  to  calm  irritation  of  the  urinary 
and  genital  apparatus,  and  to  possess  antaphrodisiac  properties.  In  its  primary 
operation,  it  allays  nervous  disorder,  quiets  restlessness,  and  produces  a  general 
placidity  of  feeling,  and  is  thus  highly  useful  in  certain  forms  of  disease  attended 
with  derangement  of  the  nervous  functions.  In  larger  doses,  it  displays  a  more 
decided  action  on  the  brain,  producing  more  or  less  giddiness  and  mental  con- 
fusion, with  a  disposition  to  sleep;  and,  in  morbid  states  of  the  system,  relieving 
pain  and  allaying  spasmodic  action.  In  immoderate  doses  it  occasions  nausea, 
vomiting,  anxiety,  faintness,  vertigo,  delirium,  insensibility,  coma,  and  convul- 
sions, which  may  end  in  death.  The  pulse,  under  these  circumstances,  is  at  first 
reduced  in  frequency  and  force  (Alexander,  Experimental  Essays,  p.  227) ;  but, 
as  the  action  advances,  it  sometimes  happens  that  symptoms  of  strong  sangui- 
neous determination  to  the  head  become  evident  in  the  flushed  countenance, 
inflamed  and  fiery  eyes,  and  highly  excited  pulse.  {Quarin.)  In  three  cases  of 
poisoning  by  camphor,  reported  by  Schaaf,  of  Strasburg,  the  symptoms  pro- 
duced were  violent  and  incessant  convulsions,  paleness  and  coolness  of  the  sur- 
face, vomiting  and  frequent  micturition,  and  finally  stupor  or  coma.  The  patients 
were  children,  and  the  youngest,  a  girl  of  about  eighteen  months,  died  from  the 
effects  of  the  poison,  of  which  she  took  about  ten  grains.  {Monthly  Journ.  of 
Med.  Sci,  Oct.  1850,  p.  377.)  There  can  be  no  doubt  that  camphor  is  absorbed; 
as  its  odour  is  observed  in  the  breath  and  perspiration,  and  according  to  Dr. 
Reynolds,  in  the  urine  also,  though  the  contrary  has  been  asserted. 

By  its  moderately  stimulating  powers,  its  diaphoretic  tendency,  and  its  influ- 
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ence  over  the  nervous  system,  camphor  is  admirably  adapted  to  the  treatment 
of  diseases  of  a  typhoid  character,  which  combine,  with  the  enfeebled  condition 
of  the  system,  a  frequent  irritated  pulse,  a  dry  skin,  and  much  nervous  derange- 
ment, indicated  by  restlessness,  watchfulness,  tremors,  subsultus,  and  low  mut- 
tering delirium.  With  a  view  to  its  anodyne  and  narcotic  influence,  it  is  also 
used  in  diseases  of  an  inflammatory  character;  as  in  our  ordinary  remittents, 
and  the  phlegmasite,  particularly  rheumatism,  when  the  increased  vascular  ac- 
tion is  complicated  with  derangement  of  the  nervous  system.  In  such  cases, 
however,  it  should  not  be  given  until  after  proper  depletion,  and  even  then 
should  be  combined  with  such  medicines  as  may  obviate  the  slight  stimulation 
it  produces,  and  increase  its  tendency  to  the  skin ;  as,  for  instance,  tartarized 
antimony,  ipecacuanha,  or  nitre.  In  a  great  number  of  spasmodic  and  nervous 
disorders,  and  complaints  of  irritation,  camphor  has  been  extensively  employed. 
The  cases  of  this  nature  to  which  experience  has  proved  it  to  be  best  adapted, 
are  dysmenorrhcea,  puei'peral  convulsions  and  other  nervous  affections  of  the 
puerperal  state,  and  certain  forms  of  mania,  particularly  nymphomania,  and 
that  arising  from  the  abuse  of  spirituous  liquors.  In  some  of  these  cases,  ad- 
vantage may  be  derived  from  combining  it  with  opium.  Camphor  has  also  been 
employed  internally  to  allay  the  strangury  produced  by  cantharides. 

It  is  much  used  locally  as  an  anodyne,  dissolved  in  alcohol,  oil,  or  acetic  acid, 
and  frequently  combined  with  laudanum.*  In  rheumatic  and  gouty  aff"ections, 
and  various  internal  spasmodic  and  inflammatory  complaints,  it  often  yields  re- 
lief in  this  way.  The  ardor  urinae  of  gonorrhoea  may  be  alleviated  by  injecting 
an  oleaginous  solution  of  camphor  into  the  urethra;  and  the  tenesmus  from  as- 
carides  and  dysentery,  by  administering  the  same  solution  in  the  form  of  enema. 
Twenty  or  thirty  grains  of  camphor,  added  to  a  poultice,  and  applied  to  the 
perineum,  allay  the  chordee  which  is  a  painful  attendant  upon  gonorrhoea.  Its 
vapour  has  been  inhaled  into  the  lungs  with  benefit  in  asthma  and  spasmodic 
cough ;  and  a  lump  of  it  held  to  the  nose  is  said  to  relieve  coryza.  It  has  been 
employed  for  the  same  purpose,  and  for  nervous  headache,  in  the  form  of  powder 
snuffed  up  the  nostrils.  It  enters  into  the  composition  of  certain  tooth-powders ; 
but  is  asserted,  when  employed  in  this  way,  to  injure  the  enamel  of  the  teeth. 

Camphor  may  be  given  in  substance,  in  the  form  of  bolus  or  pill,  or  diffused 
in  water  by  trituration  with  various  substances.  The  form  of  pill  is  objectiona- 
ble ;  as  in  this  state  the  camphor  is  with  difficulty  dissolved  in  the  gastric  liquor, 
and,  floating  on  the  top,  is  apt  to  excite  nausea,  or  pain  and  uneasiness  at  the 
upper  orifice  of  the  stomach.  Orfila  states  that,  when  given  in  the  solid  form, 
it  is  capable  of  producing  ulceration  in  the  gastric  mucous  membrane. f  The 
emulsion  is  almost  always  preferred.  This  is  made  by  rubbing  up  the  camphor 
with  loaf  sugar,  gum  arable,  and  water ;  and  the  suspension  will  be  rendered 
more  complete  and  permanent  by  the  addition  of  a  little  myrrh.  Milk  is  some- 
times used  as  a  vehicle,  but  is  objectionable,  from  its  liability  to  become  speedily 
sour.  The  aqueous  solution  is  often  employed  where  only  a  slight  impression 
is  desired.  For  this  purpose,  the  Aqua  Camphorae  of  the  U.  S.  Pharmacopoeia 
is  preferable  to  the  solution  made  by  simply  pouring  boiling  water  upon  a  lump 
of  camphor,  which  is  sometimes  prescribed  under  the  name  of  camphor  tea. 
When  chloroform  is  not  inadmissible,  an  elegant  preparation  may  be  made  by 
dissolving  camphor  in  that  liquid,  in  the  proportion  of  two  drachms  of  the 

*  An  ointment  of  camphor  may  bo  made  by  heating  throe  parts,  in  powder,  by  means 
of  a  water-bath,  with  twelve  parts  of  prepared  lard,  and  stirring  the  solution  thoroughly 
when  it  begins  to  thicken  on  cooling.  [Pharm.  Journ.,J\i[y,  1860,  p.  41.)  M.  Parisel  re- 
commends, as  affording  a  better  product,  that  the  powdered  camphor  and  the  lard  should 
be  mixed,  at  ordinary  temperatures,  in  a  thin  well-glazed  earthen  vessel,  and  allowed  to 
stand  for  twelve  hours,  with  occasional  agitation.  The  solution  of  the  camphor  is  effected 
without  apparent  liquefaction,  each  molecule  being  dissolved  in  the  surrounding  mole- 
cules of  the  lard.   (Journ.  de  Pharm.,  Mai,  1860,  p.  362.) — Note  to  the  tioelfth  edition. 

f  There  is  some  difBculty  in  making  a  good  pilular  mass  with  powdered  camphor.  Mr. 
W.  H.  Grithens  states  that  this  difficulty  may  be  obviated  by  using  soap  and  honey  as  ex- 
cipients.   (^Am,.  Journ.  of  Pharju..,  xxxiii.  206.) — Note  to  the  twelfth  edition^ 
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fornior  to  a  fluidrachm  of  tho  latter,  and  then  mixing  the  solution  with  wat«r 
by  tho  ititervention  of  tho  yolk  of  an  egg. 

Tlie  nu'diuui  dose  of  camphor  is  from  five  to  ten  grains ;  but,  to  meet  va- 
rioua  indications,  it  may  bo  diminished  to  a  single  grain,  or  increased  to  a 
scruple.  Tlio  injurious  effects  of  an  overdose  are  said  to  bo  best  counteracted, 
after  clearing  out  tho  8ton)ach,  by  tho  uso  of  opium. 

Off.  Prep.  Aqua  Campliorse;  (Jeratum  Phimbi  Subacetatis,  U.S.;  Linimen- 
tum  Aconiti,  lir.;  Linimontum  IJelladonnse,  Br.;  Linimontum  Camphorae;  Lini- 
nientum  Camphor*  Comp.,  llr.;  Linimontum  lodi,  lir  ;  Linimontum  Saponis; 
Linimontum  Sinapis  Comp.,  lir.;  Linimentum  Torobinthinae,  lir  ;  Mistura 
Chloroformi,  U.H.;  Spiritus  Camphorse;  Tinctura  Camphorae  Composita,  lir.; 
Tinct.  Opii  Camphorata,  C/.  aS'.;  Unguentum  Hydrargyri  Comp,,  i?r.;  Un- 
guentum  Plumbi  Subacetatis  Comp.,  Br.  W. 

CANELLA.  U.S. 
CaneUa. 

The  bark  of  Canella  alba,  U.  S. 

Off.Syn.  CANELLA  ALB^  CORTEX,  Canella  Alha  Bark.  The  bark 
of  Canella  alba.  Br, 

Canello  blancho,  Fr.;  Weisser  Zimmt,  Canell,  Germ.;  Canella  bianca,  Hal.;  Canela 
blanca,  Span. 

Canella.  Sex.  Synt.  Dodecandria  Monogynia.  —  Nat.  Ord.  Meliaceae.  De 
Cand.  Canolleae.  Lindley. 

Gen.  Ch.  Calyx  threo-loljed.  Petals  five.  Anthers  sixteen,  adhering  to  an  ur- 
ceolate  nectary.  Berry  one-colled  with  two  or  four  seeds.  Willd. 

Canella  alba  Willd.  Sp.  Plant,  ii,  851 ;  Woodv,  Med.  Bot.  p.  694,  t.  237 ;  Car- 
son, Ulust.  of  Med.  Bot.  i.  24,  pi.  16,  This  is  the  only  species  of  tho  genus.  It  is 
an  erect  tree,  rising  sometimes  to  the  height  of  fifty  feet,  branching  only  at  the 
top,  and  covered  with  a  whitish  bark,  by  which  it  is  easily  distinguished  from 
other  trees  in  the  woods  where  it  grows.  Tho  loaves  are  alternate,  petiolate, 
oblong,  obtuse,  entire,  of  a  dark-green  colour,  thick  and  shining  like  those  of 
the  laurel,  and  of  a  similar  odour,  Tho  flowers  are  small,  of  a  violet-colour, 
and  grow  in -clusters  upon  divided  footstalks,  at  the  extremities  of  the  branches. 
Tho  fruit  is  an  oblong  berry,  containing  one,  two,  or  three  black  shining  seeds. 

Canella  alba  is  a  native  of  Jamaica  and  other  West  India  islands.  The  bark 
of  the  branches,  which  is  tho  part  employed  in  medicine,  having  been  removed 
by  an  iron  instrument,  is  deprived  of  its  epidermis,  and  dried  in  tho  shade.  It 
comes  to  us  in  pieces  partially  or  completely  quilled,  occasionally  somewhat 
twisted,  of  various  sizes,  from  a  few  inches  to  two  feet  in  length,  from  half  a 
line  to  two  or  even  three  lines  in  thickness,  and,  in  tho  quill,  from  half  an  inch 
to  an  inch  and  a  half  in  diameter. 

Properties.  Canella  is  of  a  pale  orange-yellow  colour  externally,  ycllowi.sh- 
whito  on  the  inner  surface,  with  an  aromatic  odour  somewhat  resembling  that 
of  cloves,  and  a  warm,  bitterish,  very  pungent  taste.  It  is  brittle,  breaking  with 
a  short  fracture,  and  yielding,  when  pulverized,  a  yellowish-white  powder.  Boil- 
ing water  extracts  nearly  one-fourtn  of  its  weight ;  but  the  infusion,  though 
bitter,  has  comparatively  little  of  tho  warmth  and  pungency  of  tho  bark.  It 
yields  all  its  virtues  to  alcohol,  forming  a  bright-yellow  tincture,  which  is  ren- 
dered milky  by  the  addition  of  water.  By  distillation  with  water  it  affords  a 
large  proportion  of  a  yellow  or  reddish,  fragrant,  and  very  acrid  volatile  oil. 
It  contains,  moreover,  according  to  the  analysis  of  MM.  Petroz  and  Robinet, 
mannite,  a  peculiar  very  bitter  extractive,  resir\,  gum,  starch,  albumen,  and  va- 
rious saline  substance.s.  Meyers  and  Reicho  obtained  twelve  drachms  of  the 
volatile  oil  from  ten  pounds  of  the  bark.  They  found  it  to  consist  of  two  dis- 
tinct oils,  one  lighter  and  the  other  heavier  than  water.  According  to  tho  same 
chemists,  the  bark  contains  8  per  cent,  of  mannite,  and  yields  6  per  cent,  of 
ashes.  (See  Am.  Journ.  of  Pharm.,  xvi.  75.)  CaneUa  has  been  sometimes  con- 
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founded  with  Winter's  bark,  from  which,  however,  it  differs  both  in  sensible 
properties  and  composition.  (See  Wintera.) 

Medical  Properties  and  Uses.  Canella  is  possessed  of  the  ordinary  properties 
of  the  aromatics,  acting  as  a  local  stimulant  and  gentle  tonic,  and  producing 
upon  the  stomach  a  warming  cordial  effect,  which  renders  it  useful  as  an  addi- 
tion to  tonic  or  purgative  medicines,  in  debilitated  states  of  the  digestive  or- 
gans. It  is  scarcely  ever  prescribed  except  in  combination.  In  the  West  Indies 
it  is  employed  by  the  negroes  as  a  condiment,  and  has  some  reputation  as  an 
antiscorbutic. 

Off.  Prep.  Pulvis  Aloes  et  Canellae,  U.  S.;  Vinuni  Rhei.  W. 

CANNA.  U.S. 
Canna. 

The  fecula  from  the  rhizoma  of  an  undetermined  species  of  Canna.  U.  8. 

Canna.   Sex.  Syst.  Monandria  Monogynia.  —  Nat.Ord.  Marantaceae. 

Gen.  Ch.  Corolla  unequal,  scarcely  lip-shaped  in  any  segment.  Stamens  peta- 
loid,  one  with  half  an  anther  on  the  edge.  Style  straight,  flat,  nearly  free. 
Ovary  three-celled,  many-seeded,  granular.  Fruit  membranous,  three-valved, 
with  a  deciduous  granular  surface.  Lindley. 

It  is  yet  somewhat  uncertain  from  what  species  of  Canna  the  fecula  com- 
monly known  by  the  French  name  tous  les  mois,  and  ofiBcinally  designated 
canna,  is  derived,  though  it  is  generally  believed  to  be  C.  edulis.  The  tubers  of 
Canna  Achiras  (Gillies),  growing  in  Central  and  South  America,  are  said  to 
be  used  as  food  in  Peru  and  Chili  (Lindley,  Med.  and  Econom.  Bot.  p.  50);  and 
a  root  or  rhizoma,  closely  resembling  turmeric,  and  used  by  the  native  Africans 
at  Sierra  Leone  for  dyeing  yellow,  was  found  by  Dr.  Wm.  F.  Daniell  to  be  the 
productof  a  species  of  Canna,  believed  to  be  the  C.speciosa  of  Roscoe.  (Pharm. 
Journ.,  Nov.  1859,  p.  258.) 

Canna  edulis.  Lindley,  jP/or.  Med.  p.  569,  figured  in  Fl.  Med.  and  Econ.  of 
the  same  author,  p.  49.  This  is  a  tuberous  plant,  with  erect,  smooth,  purplish 
stems,  from  four  to  six  feet  high,  and  invested  with  sheathing  leaves,  which  are 
ovate-oblong,  tapering  towards  each  end,  smooth,  and  of  a  deep  glaucous  green, 
with  purplish  edges.  The  flowers  are  few,  and  in  compact  racemes,  of  a  red  and 
yellow  colour.  The  plant  is  a  native  of  the  West  Indies,  and  is  cultivated  in  the 
islands  of  St.  Kitts,  Trinidad,  and  perhaps  others.  The  tubers,  which  are  said  to 
be  three  times  larger  than  the  fist,  are  first  rasped,  by  means  of  a  machine,  into 
a  pulp,  from  which  the  starch  is  extracted  in  the  usual  manner,  by  washing  and 
straining,  and,  after  the  washings  have  been  allowed  to  stand,  so  as  to  deposit 
the  fecula,  decanting  the  clear  liquid.  (Pereira,  Mat.  Med.) 

Properties.  Canna  starch  is  in  the  form  of  a  light,  beautifully  w^hite  powder, 
of  a  shining  appearance,  very  unlike  the  ordinary  forms  of  fecula.  Its  granules 
are  said  to  be  larger  than  those  of  any  other  variety  of  starch  in  use,  being 
from  the  300th  to  the  200th  of  an  inch  in  length.  Under  the  microscope  they 
appear  ovate  or  oblong,  with  numerous  regular  unequally  distant  I'ings ;  and 
the  circular  hylum,  which  is  sometimes  double,  is  usually  situated  at  the  smaller 
extremity.  {Pereira.)  Thisfecula  has  the  ordinary  chemical  properties  of  stai'ch, 
and  forms,  when  prepared  with  boiling  water,  a  nutritious  and  wholesome  food 
for  infants  and  invalids.  It  may  be  prepared  in  the  same  manner  as  arrow-root, 
and  is  said  to  form  even  a  stiffer  jelly  with  boiling  water.  (See  Maranta.)  W. 

CANNABIS  INDICA.  Br. 
Indian  Hemp. 

The  dried  flowering  tops  of  the  female  plants  of  Cannabis  sativa.  That  which 
is  grown  in  India,  and  from  which  the  resin  has  not  been  removed,  is  alone  to 
be  employed.  Br. 

See  EXTRACTUM  CANNABIS. 
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CANTHARIS.  U.S.,  Br. 
Cantharides.  Spanish  Flies. 

Oantharla  veslcatoria.  U.  S.,  Br. 

Ciinthtiride,  Fr.;  Spanische  Fliego,  Kantharide,  Oerm.;  Cantarelle,  Ital.;  Cautbari- 
das,  Span. 

Tlie  terra  Gantharis  was  employed  by  the  aDcient  Greek  writers  to  desig- 
nate nuiny  coleopterous  insects,  or  beetles.  Linnteus  gave  the  title  to  a  genus 
not  including  the  officinal  blistering  insect,  and  placed  this  in  the  genus  Meloe, 
which,  however,  has  been  since  divided  into  several  genera,  Geoff'roy  made  the 
Spanish  fly  (beetle)  the  prototype  of  a  new  one  called  Canlharis,  substituting 
Cicindela  as  the  title  of  the  Linnaean  genus.  Fabricius  altered  the  arrangement 
of  Geoffroy,  and  substituted  Lytla  for  Cantharis  as  the  generic  name.  The 
former  was  adopted  by  the  London  College,  and  at  one  time  was  in  extensive 
use;  but  the  latter,  having  been  restored  by  Latreille,  is  now  recognised  in  the 
British  and  American  Pharmacopoeias,  and  is  universally  employed.  By  this 
naturalist  the  vesicating  insects  were  grouped  in  a  small  tribe,  corresponding 
very  nearly  with  the  Linna;an  genus  Meloe,  and  distinguished  by  the  title  Can- 
tharidese.  This  tribe  he  divided  into  eleven  genera,  among  which  is  Cantharis. 
Two  others  of  these  genera,  Meloe  properly  so  called,  and  Mylabris,  have  been 
employed  as  vesicatories.  Mylabris  cichorii  is  thought  to  be  one  of  the  insects 
described  by  Pliny  and  Dioscoridos  under  the  name  of  cantharides,  and  is  to 
this  day  employed  in  Italy,  Greece,  the  Levant,  and  Eg3^pt ;  and  another  spe- 
cies, M.  pustulata,  is  used  for  the  same  purpose  in  China.  Mr.  W.  II.  Warner 
has  found  500  parts  of  M.  cichorii  to  yield  213  parts  of  cantharidin,  w^hich 
somewhat  exceeded  the  yield  of  Spanish  flies.  (Am.  Journ.  of  Fharni.,  xxviii. 
195.)  Meloe  proscarabseus  and  M.  majalis  have  been  occasionally  substituted 
for  cantharides  in  Europe,  and  M.  trianthemae  is  used  in  the  upper  provinces 
of  Hindostan.  Several  species  of  Cantharis,  closely  analogous  in  medical  proper- 
ties, are  found  in  various  parts  of  the  world ;  but  G.  vesicatoria  is  the  only  one 
recognised  as  officinal  in  the  United  States,  Great  Britain,  and  France.  A  second 
species,  G.  vittata,  was  introduced  into  our  national  Pharmacopoeia,  but  has  been 
discarded,  upon  insufficient  grounds,  we  think,  in  the  present  edition.  Of  this, 
and  some  other  indigenous  species,  notice  will  be  taken  at  the  end  of  this  arti- 
cle.   At  present  we  shall  confine  our  observations  to  G.  vesicatoria. 

Cantharis.  CZa.s's  Insecta.  Order  Coleoptera.  Linn. — .Family  Trachelides. 
Tribe  Cantharideae.   Latreille. 

Gen.  Gh.  Tarsi  entire  ;  nails  bifid ;  head  not  produced  into  a  rostrum  ;  ely- 
tra flexible,  covering  the  whole  abdomen,  linear  semicylindric ;  wings  perfect; 
maxillee  with  two  membranous  lacinise,  the  external  one  acute  within,  subunci- 
nate ;  antennae  longer  than  the  head  and  thorax,  rectilinear  ;  first  joint  largest, 
the  second  transverse,  very  short ;  maxillary  palpi  larger  at  tip.  Say. 

Cantharis  vesicatoria.  Latreille,  Gen.  Grust.  et  Insect.,  ii.  p.  220.  This  beetle 
is  from  six  to  ten  lines  in  length,  by  two  or  three  in  breadth,  and  of  a  beauti- 
ful, shining,  golden-green  colour.  The  head  is  large  and  heart-shaped,  bearing 
two  thread-like,  black,  jointed  feelers  ;  the  thorax  short  and  quadrilateral ;  the 
wing-sheaths  long  and  flexible,  covering  brownish  membranous  wings.  When 
alive,  the  Spanish  flies  have  a  strong,  penetrating,  fetid  odour,  compared  to  that 
of  mice,  by  which  swarms  of  them  maybe  detected  at  a  considerable  distance. 
They  attach  themselves  preferably  to  certain  trees  and  shrubs,  such  as  the  white 
poplar,  privet,  ash,  elder,  and  lilac,  upon  the  leaves  of  which  they  feed.  They 
abound  most  in  Spain,  Italy,  and  the  south  of  France ;  but  are  found  also  in  all 
the  temperate  parts  of  Europe,  and  in  the  west  of  Asia.  In  the  state  of  larva, 
they  live  in  the  ground  and  gnaw  the  roots  of  plants.  They  usually  make  their 
appearance  in  swarms  upon  the  trees  in  May  and  June,  when  they  are  collected. 
The  time  preferred  for  the  purpose  is  in  the  morning  at  sunrise,  when  they  are 
torpid  from  the  cold  of  the  night,  and  easily  let  go  their  hold.  Persons  with  their 
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faces  protected  by  masks,  and  their  hands  with  gloves,  shake  the  trees,  or  beat 
them  with  poles;  and  the  insects  are  received  as  they  fall  upon  linen  cloths  spread 
underneath.  They  are  then  plunged  into  vinegar  diluted  with  water,  or  exposed 
in  sieves  to  the  vapour  of  boiling  vinegar,  and,  having  been  thus  deprived  of  life, 
are  dried  either  in  the  sun,  or  in  apartments  heated  by  stoves.  This  mode  of  kill- 
ing the  flies  by  the  steam  of  vinegar  is  as  ancient  as  the  times  of  Dioscorides  and 
Pliny.  In  some  places  they  are  gathered  by  smoking  the  trees  with  burning 
brimstone.  It  has  been  proposed  by  M.  Lutrand  to  destroy  them  by  the  vapour 
of  chloroform.  When  perfectly  dry,  they  are  introduced  into  casks  or  boxes, 
lined  with  paper  and  carefully  closed,  so  as  to  exclude  as  much  as  possible  the 
atmospheric  moisture. 

Cantharides  come  chiefly  from  Spain,  Italy,  Sicily,  and  other  parts  of  the 
Mediterranean.  Considerable  quantities  are  also  brought  from  St  Petersburg, 
derived  originally,  in  all  probability,  from  the  southern  provinces  of  Russia, 
where  the  insect  is  very  abundant.  The  Russian  flies  are  more  esteemed  than 
those  from  other  sources.  They  may  be  distinguished  by  their  greater  size,  and 
their  colour  approaching  to  that  of  copper. 

Properties.  Dried  Spanish  flies  preserve  the  form  and  colour,  and,  to  a  cer- 
tain extent,  the  disagreeable  odour  of  the  living  insect.  They  have  an  acrid, 
burning,  and  urinous  taste.  Their  powder  is  of  a  grayish-broAvn  colour,  inter- 
spersed with  shining  green  particles,  which  are  the  fragments  of  the  feet,  head, 
and  wing-cases.  If  kept  perfectly  dry,  in  well-stopped  glass  bottles,  they  retain 
their  activity  for  a  great  length  of  time.  A  portion  which  had  been  preserved 
by  Van  Swieten  for  thirty  years,  in  a  glass  vessel,  was  found  still  to  possess 
vesicating  properties.  But,  exposed  to  a  damp  air,  they  quickly  undergo  putre- 
faction ;  and  this  change  takes  place  more  speedily  in  the  powder.  Hence,  the 
insects  should  either  be  kept  whole,  and  powdered  as  they  are  wanted  for  use, 
or,  if  kept  in  powder,  should  be  well  dried  immediately  after  pulverization,  and 
preserved  in  air-tight  vessels.  They  should  never  be  purchased  in  powder,  as, 
independently  of  the  consideration  just  mentioned,  they  may  in  this  state  be 
more  easily  adulterated.  But,  however  carefullymanaged,  cantharides  are  apt  to 
be  attacked  by  mites,  which  feed  on  the  interior  soft  parts  of  the  body,  reducing 
them  to  powder,  while  the  harder  exterior  parts  are  not  affected.  An  idea  was 
at  one  time  prevalent,  that  the  vesicating  property  of  the  insect  was  not  injured 
by  the  worm,  which  was  supposed  to  devour  onlj  the  inactive  portion.  But  this 
has  been  proved  to  be  a  mistake.  M.  Farines,  an  apothecary  of  Perpignan,  has 
satisfactorily  shown  that,  though  the  hard  parts  left  by  these  mites  possess  some 
vesicating  power,  and  the  powder  produced  by  them  still  more,  yet  the  sound 
flies  are  much  stronger  than  either.  Camphor,  which  has  been  recommended  as 
a  preservative,  does  not  prevent  the  destructive  agency  of  the  worm.*  It  is 
stated  by  M.  Farines  that,  when  the  flies  are  destroyed  by  the  vapour  of  pyro- 
ligneous  acid,  instead  of  common  vinegar,  they  acquire  an  odour  which  contri- 
butes to  their  preservation.  Cantharides  will  bear  a  very  considerable  heat, 
without  losing  the  brilliant  colour  of  their  elytra ;  nor  is  this  colour  extracted 
by  water,  alcohol,  ether,  or  the  oils  ;  so  that  the  powder  might  be  deprived  of 
all  its  active  principles,  and  yet  retain  the  exterior  characters  unaltered.    The 

*  It  appears  from  the  experiments  of  M.  Nivet  that,  though  camphor  does  not  preserve 
the  entire  fly  from  the  attacks  of  the  larvae  of  the  Anthrenus,  it  actually  destroys  the  mites 
of  the  Cantharis  so  often  found  in  the  powder,  and  may,  therefore,  he  introduced  with  ad- 
vantage, in  small  lumps,into  hottles  containing  powdered  cantharides.  (Journ.  de  Pharm., 
xix.  604.)  Carbonate  of  ammonia  has  also  been  recommended  as  a  preservative.  Pereira 
has  found  that  a  few  drops  of  strong  acetic  acid,  added  to  the  flics,  are  very  eflectual. 
Among  the  best  means  of  preserving  them,  whether  whole  or  in  powder,  is  the  applica- 
tion of  the  process  of  Apert,  which  consists  in  exposing  them,  for  half  an  hour,  confined 
in  glass  bottles,  to  the  heat  of  boiling  water,  which  destroys  the  eggs  of  the  insect,  with- 
out impairing  the  virtues  of  the  flies.  (Ibid.,  xxii.  246.)  Of  course  the  access  of  water  to 
the  flies  should  be  carefully  avoided.  Lutrand  recommends  chloroform  as  the  best  pre- 
servative that  he  has  tried.  (Journ.  de  Pharm.,  xviii.  214.)  We  have  little  doubt  that 
exposure,  in  a  confined  vessel,  to  the  vapour  of  carbolic  acid,  would  be  a  perfect  protec- 
tion against  all  forms  of  insect  life. 


PART  I. 


Cantharis.  211 


wing-cases  resist  putrefaction  for  a  long  time,  and  the  shining  particles  have 
been  detected  in  the  human  stomach  months  after  interment 

So  early  us  1778,  Thouveriel  attempted  to  analyze  cantharides,  and  the  at- 
tempt was  repeated  by  Dr.  Beaupoil  in  1803  ;  but  no  very  interesting  or  valu- 
able result  was  obtained  till  1810,  when  llobiquet  discovered  in  thorn  a  crys- 
talline substance,  which  proved  to  be  the  vesicating  principle  of  the  insect,  and 
received  the  name  of  canlharidin.  The  constituents,  according  to  llobiquet, 
are,  1.  a  green  oil,  insoluble  in  water,  soluble  in  alcohol,  and  inert  as  a  vesi- 
catory;  2.  a  black  matter,  soluble  in  water,  insoluble  in  alcohol,  and  inert;  3. 
a  yellow  viscid  matter,  soluble  in  water  and  alcohol,  and  without  vesicating 
powers;  4.  cantharidin;  5.  a  fatty  matter  insoluble  in  alcohol;  6.  phosphates 
of  lime  and  magnesia,  acetic  acid,  and  in  the  fresh  insect  a  small  quantity  of 
uric  acid.  Orfila  afterwards  discovered  a  volatile  principle,  upon  which  the 
fetid  odour  of  the  fly  depends.  It  is  separable  by  distillation  with  water.  Prof. 
DragendorEf  has  found  a  volatile  principle  which  acts  on  the  system  in  the  same 
manner  as  cantharidin.  When  powdered  flies  are  moistened  with  water  and 
distilled,  the  part  which  pa.sses  over,  at  or  below  212°,  contains  this  principle. 
{Chem.  News,  May  31,  1867)  If,  however,  the  statement  of  Mr.  Guy  is  cor- 
rect, that  cantharidin  sublimes  at  212°,  there  can,  we  think,  be  little  doubt 
that  the  new  volatile  principle  of  Dragendorff  is  cantharidin  itself. 

Cantharidin  is  a  white  substance,  in  the  form  of  crystalline  scales,  of  a  shin- 
ing micaceous  appearance,  inodorous,  tasteless,  insoluble  in  water,  nearly  so  in 
cold  alcohol,  but  soluble  in  ether,  chloroform,  benzole,  the  oils,  and  in  hot  alcohol 
and  acetic  acid,  which  deposit  it  upon  cooling.*  It  is  fusible  and  volatilizablef 
by  heat  without  decomposition,  and  its  vapour  condenses  in  acicular  crystals. 
According  to  MM.  Massing  and  Dragendorff,  cantharidin,  with  the  composi- 
tion C,„H,0^,  is  capable  of  combining  with  2  eqs.  of  water,  and  tlius  becomes 
cantharidic  acid  C,gHgOg,  and  in  this  state  forms  definite  compounds  with  ba.ses. 
These  may  be  obtained  byheatingcantharidinwith  an  alkaline  solution.  (Journ. 
de  Pharm.  et  de  Chim.,  Janv.  1868,  p.  79.)  The  most  satisfactory  test  of  it 
is  its  vesicating  property.  It  may  be  obtained  by  macerating  powdered  flies 
in  ether  for  several  days ;  introducing  the  mixture  into  a  percolation  apparatus; 
adding,  after  the  liquid  has  ceased  to  pass,  fresh  portions  of  ether,  till  it  comes 
away  nearly  colourless ;  displacing  the  whole  of  the  menstruum  still  remaining 
in  the  mass  by  pouring  water  upon  it ;  distilling  the  filtered  liquor  so  as  to  re- 
cover the  ether;  then  allowing  the  residue  to  cool;  and,  finally,  purifying  the 
cantharidin  which  is  deposited  by  treating  it  with  boiling  alcohol  and  animal 
charcoal.  Alcohol  of  34°,  or  a  mixture  of  alcohol  and  ether,  may  be  substituted 
for  the  ether  itself ;  but  the  last-mentioned  fluid  is  preferable,  a.s  it  dissolves 
less  of  the  greea  oil,  the  separation  of  which  from  the  cantharidin  is  the  most 
difficult  part  of  the  process.  By  this  plan,  M.  Thierry  obtained,  from  1000  parts 
of  powdered  flies,  4  parts  of  pure  cantharidin.  Notwithstanding  the  insolubility 
of  this  principle  in  water  and  cold  alcohol,  the  decoction  and  tincture  of  can- 
tharides have  the  medicinal  properties  of  the  insect;  and  Lewis  ascertained 
that  both  the  aqueous  and  alcoholic  extracts  acted  as  effectually  in  exciting 
vesication  as  the  flies  themselves,  while  the  residue  was  in  each  case  inert. 
Cantharidin  consequently  exists  in  the  insect,  so  combined  with  the  yellow  mat- 

*  The  solubilities  of  cantharidin  have  been  examined  with  great  care  by  Professor  Proc- 
ter, with  the  following  results.  It  is  insoluble  in  water.  Cold  alcohol  dissolves  it  slightly, 
hot  alcohol  freely.  It  is  more  soluble  in  ether,  which  also  dissolves  it  more  freely  hot  than 
cold.  Chloroform,  cold  or  hot,  is  its  best  solvent;  and  acetone  ranks  next  to  it  in  this  re- 
spect. Olive  oil,  at  250°  F. ,  dissolves  one-twentieth  of  its  weight,  and  oil  of  turpentine,  boil- 
ing hot,  one-seventieth ;  and  both  deposit  the  greater  portion  on  cooling.  The  olive  oil  solu- 
tion after  deposition  vesicates,  the  terebinthinatedoes  not.  Strong  acetic,  sulphuric,  and 
nitric  acids  dissolve  it,  with  the  aid  of  heat,  and  deposit  it  unchanged  on  cooling.  It  is  also 
dissolved  by  solutions  of  potassa  and  soda,  and  toa  small  extent  oy  strong  solution  of  am- 
monia. (Am.  Journ.  of  Pharm.,  xxiv.  296.) — Note  to  the  tenth  edition. 

f  As  determined  by  the  experiments  of  Mr.  Wm.  A.  Guy,  the  subliming  heat  of  isolated 
cantharidin  is  212°  F.,  or  the  temperature  of  boiling  water.  {Pharm.  J.  and  Trans. ,  Feb. 
1808,  p.  373.) — Note  to  the  thirteenth  edition. 
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ter  as  to  be  rendered  soluble  in  water  and  cold  alcohol.  It  has  been  found  in 
Cantharis  vittata,  Mylabris  cichorii,  and  different  species  of  Meloe.*  M.  Ferrer 
found  cantharidin  in  all  parts  of  the  fly,  but  somewhat  more  largely  in  the  soft 
than  the  hard  parts.    (Journ.  de  Pharm.,  Oct.  1859,  p.  279.) 

Adulterations.  These  are  not  common.  Occasionally  other  insects  are  added, 
purposely,  or  through  carelessness.  These  may  be  readily  distinguished  by  their 
different  shape  or  colour.  Flies  exhausted  of  their  cantharidin  by  ether  are  said 
to  have  been  substituted  for  the  genuine.  An  account  has  been  published  of 
considerable  quantities  of  variously  coloured  glass  beads  having  been  'found  in  a 
parcel  of  the  drug;  but  this  would  be  too  coarse  a  fraud  to  be  exten  si  vely  practised. 
Pereira  states  that  powdered  flies  are  sometimes  adulterated  with  euphorbium. 

Medical  Properties  and  Uses.  Internally  administered,  cantharides  are  a 
powerful  stimulant,  with  a  peculiar  direction  to  the  urinary  and  genital  organs. 
In  moderate  doses,  this  medicine  sometimes  acts  as  a  diuretic,  and  generally 
excites  some  irritation  in  the  urinary  passages,  which,  if  its  use  be  persevered 
in,  or  the  dose  increased,  often  amounts  to  violent  strangury,  attended  with  ex- 
cruciating pain,  and  the  discharge  of  bloody  urine.  In  still  larger  quantities,  it 
produces,  in  addition  to  these  effects,  obstinate  and  painful  pi'iapism,  vomiting, 
bloody  stools,  severe  pains  in  the  whole  abdominal  region,  excessive  salivation 
with  a  fetid  cadaverous  breath,  hurried  respiration,  a  hard  and  frequent  pulse, 
burning  thirst,  exceeding  difficulty  of  deglutition,  sometimes  a  dread  of  liquids, 
frightful  convulsions,  tetanus,  delirium,  and  death.  Orfila  has  known  twenty- 
four  grains  of  the  powder  to  prove  fatal.  Dissection  rev'eals  inflammation  and 
ulceration  of  the  mucous  coat  of  the  whole  intestinal  canal.  According  to  M. 
Poumet,  if  the  intestines  be  inflated,  dried,  cut  into  pieces,  and  examined  in  the 
sun  between  two  pieces  of  glass,  they  will  exhibit  small  shining  yellow  or  green 
points,  strongly  contrasting  with  the  matter  around  them.  {Journ.  de  Pharm., 
3e  ser.,  iii.  167  )  The  poisonous  effects  are  to  be  counteracted  by  emetics,  ca- 
thartics, bleeding,  and  opiates  by  the  stomach  and  rectum.  Dr.  Mulock,of  Dublin, 
recommends  the  officinal  solution  of  potassa  as  an  antidote,  having  found  thirty 
drops  given  every  h"our  an  effectual  remedy  in  strangury  from  blisters.  (Dub. 
Quart.  Journ.  of  Med.  Sci.,  N.  S.,  vi.  222.)  From  the  experiments  of  Schroff  it 
seems  that  oils  somewhat  accelerate  the  poisonous  action,,  probably  by  dissolv- 
ing the  cantharidin.  (See  Am.  Journ.  of  Pharm.,  xxv'in.  365.)  By  experiments 
upon  dogs,  M.  Thouery,  a  French  apothecary,  has  satisfied  himself  that  animal 
charcoal  pos.sesses  a  real  antidotal  power.  (Journ.  de  Pharm.,  Janv.1858,  p.  65.) 
Notwithstanding  their  exceeding  violence,  cantharides  have  been  long  and  bene- 
ficially used  in  medicine.  Either  these  or  other  vesicating  insects  appear  to  have 
been  given  by  Hippocrates  in  dropsy  and  amenorrhoea,  in  the  latter  of  which  com- 
plaints, when  properly  prescribed,  they  are  a  highly  valuable  remedy.  In  dropsy 

*  Professor  Procter  informs  us  that  he  has  succeeded,  by  means  of  chloroform,  in  isola- 
ting cantharidin  with  great  facility.  He  treats  the  flies  with  chloroform  by  percolation, 
displacing  the  last  portions  by  means  of  alcohol,  and  allows  the  resulting  solution  to  evapo- 
rate spontaneously.  Cantharidin  is  thus  obtained  in  crystals  mixed  with  the  green  oil,  the 
greater  portion  of  which  may  be  removed  by  bibulous  paper.  The  residuary  crystals  are 
dissolved  in  a  mixture  of  ether  and  alcohol,  which,  by  the  spontaneous  evaporation  of  the 
ether,  yields  the  cantharidin  nearly  pure.   (Note  to  the  ninth  edition.) 

M.  Mortreux,  having  ascertained  that  cantharidin  is  insoluble  in  sulphuret  of  carbon, 
proposes  to  use  this  fluid  for  removing  the  fatty  matter  associated  with  the  cantharidin 
crystals  obtained  by  the  use  of  chloroform,  as  in  the  foregoing  process  of  Prof.  Procter. 
He  employs  the  same  liquid  in  estimating  the  proportion  of  cantharidin,  which  he  has 
found  to  be  about  20  centigrammes  for  40  grammes  of  the  flies,  or  the  half  of  one  per  cent. 
(Journ.  de  Pharm.  et  de  Ghhn.,  3e  ser.,  xlvi.  33,  A.D.  18G4.) — Note  to  the  thirteenth  edition, 

Wittstein  obtains  it  by  digesting  coarsely  powdered  flies  repeatedly  with  water,  strain- 
ing through  linen  and  expressing,  allowing  the  liquid  to  settle  for  a  day,  separating  the 
supernatant  oil,  adding  a  little  wood  charcoal,  evaporating  to  dryness,  treating  the  residue 
with  sulphuric  ether  so  long  as  the  solution  aftbrds  a  laminated  substance  on  evaporation, 
evaporating  the  ethereal  solution,  treating  the  residue  with  cold  alcohol  of  80  per  cent,  for 
one  day  with  frequent  shaking,  and  flnally  drying  the  scales.  (See  Am.  Journ.  of  Pharm., 
xxviii.  231.)  Mr.  Williams  lias  obtained  it  by  means  of  benzole.  (Ibid.,  xxvi.  340.) — Note 
to  the  eleventh  edition. 
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they  sometimes  prove  useful  when  the  system  is  in  an  atonic  state,  and  tbc  ves- 
sels of  the  kidneys  feeble.  They  are  also  useful  in  obstinate  gleet,  leucorrbcea, 
and  seminal  weakness;  and  afford  one  of  the  most  certain  means  of  relief  in 
incontinence  of  urine,  arising  from  debility  or  partial  paralysis  of  the  sphincter 
of  the  bladder.  A  case  of  diabetes  is  recorded  in  the  N.  Am.  Archicca  (vol.  ii.  p. 
175),  in  which  recovery  took  place  under  the  tincture  of  cantharides.  They  are 
used  also  in  certain  cutaneous  eruptions,  especially  those  of  a  scaly  character, 
and  in  chronic  eczema.  Dr.  Erven  has  employed  them  in  scurvy (^In/i.JcTViKrajj., 
1845);  a«d  they  have  been  found  useful,  internally  administered,  in  obstinate 
ulcers.  Their  unpleasant  effects  upon  the  urinary  passages  are  best  obviated  by 
the  free  use  of  diluent  drinks ;  and,  when  not  consequent  upon  great  abuse  of  the 
medicine,  may  almost  always  be  relieved  by  an  anodyne  injection,  compo.sed  of 
laudanum  with  a  small  quantity  of  mucilaginous  fluid.  The  dose  of  Spanish  flies 
is  one  or  two  grains  of  the  powder,  which  may  be  given  twice  a  day,  in  the  form 
of  pill.    The  tincture,  however,  is  more  frequently  employed. 

Externally  applied,  cantharides  excite  inflammation  in  the  skin,  which  termi- 
nates in  a  copious  secretion  of  serum  under  the  cuticle.  Even  thus  employed, 
they  not  unfrequently  give  rise  to  strangury  or  tenesmus;  and  this  is  one  of 
the  most  troublesome  attendants  upon  their  operation.  It  probably  results  from 
the  absorption  of  the  active  principle  of  the  fly.  For  various  methods  employed 
for  obviating  strangury  from  blisters,  see  Ceratum  Cantharidis. 

The  blistering  fly  may  be  used  either  as  a  rubefacient,  or  to  produce  a  blister. 
In  the  former  capacity  it  is  seldom  employed,  except  in  low  states  of  disease, 
where  external  stimulation  is  required  to  support  the  system ;  but  as  an  epis- 
pastic  it  is  preferred  to  all  other  substances. 

Blisters  are  calculated  to  answer  numerous  indications.  Their  local  effect  is 
attended  with  a  general  excitement,  which  renders  them  valuable  auxiliaries 
to  internal  stimulants  in  low  conditions  of  disease ;  and  they  may  sometimes  be 
safely  resorted  to  with  this  view,  when  the  latter  remedies  are  inadmissible.  The 
powerful  impression  they  make  on  the  system  is  sufficient,  in  many  instances,  to 
subvert  morbid  associations,  and  thus  to  allow  the  re-establishment  of  healthy 
action.  Hence  their  application  to  the  cure  of  remittent  and  intermittent  fevers, 
in  which  they  often  prove  effectual,  when  so  employed  as  to  be  in  full  operation 
at  the  period  for  the  recurrence  of  the  paroxysm.  On  the  principle  of  revulsion, 
they  are  useful  in  a  vast  variety  of  complaints.  Drawing  both  the  nervous  en- 
ergy and  the  circulating  fluid  to  the  seat  of  their  immediate  action,  they  relieve 
irritations  and  inflammations  of  internal  parts;  and  are  employed  for  this  pur- 
pose in  every  disease  attended  with  these  derangements.  In  such  cases,  how- 
ever, arterial  excitement  should  be  reduced  before  the  remedy  is  resorted  to. 
Blisters  are  also  capable  of  substituting  their  own  action  for  one  of  a  morbid 
nature,  existing  in  the  part  to  which  they  are  directly  applied.  Hence  their 
use  in  tinea  capitis,  obstinate  herpes,  and  various  cutaneous  eruptions.  Their 
local  stimulation  renders  them  useful  in  some  cases  of  threatened  gangrene, 
and  in  partial  paralysis.  From  the  serous  discharge  they  occasion,  much  good 
results  in  erysipelas  and  various  other  local  inflammations,  in  the  immediate 
vicinity  of  which  their  action  can  be  established;  and  the  effects  of  an  issue 
may  be  obtained  by  the  continued  application  of  irritants  to  the  blistered  sur- 
face. Perhaps  the  pain  produced  by  blisters  may  be  useful  in  some  cases  of 
nervous  excitement  or  derangement,  in  which  it  is  desirable  to  withdraw  the 
attention  of  the  patient  from  subjects  of  agitating  reflection.  On  some  consti- 
tutions they  produce  a  poisonous  impression,  attended  with  frequent  pulse, 
dryness  of  the  mouth  and  fauces,  heat  of  skin,  subsultus  tendinum,  and  even 
convulsions.  What  is  the  precise  condition  of  system  in  which  these  effects 
result,  it  is  impossible  to  determine.  They  probably  arise  from  the  absorptioa 
of  the  active  principle,  and  depend  on  individual  peculiarities  of  constitution. 
In  this  respect  Spanish  flies  are  analogous  to  mercury;  and  any  argument  drawn 
from  this  source  against  the  use  of  the  one  would  equally  apply  to  the  other. 
The  general  good  resulting  from  their  use  far  overbalances  any  partial  and  un- 
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certain  evil.  For  some  rules  relative  to  the  application  of  blisters,  the  reader 
is  referred  to  the  article  Ceratum  Cantharidis,  where  also  will  be  noticed 
other  blistering  preparations  from  cantharides. 

In  the  United  States  are  several  species  of  Cantharis,  which  have  been  em- 
ployed as  substitutes  for  C.  vesicatoria,  and  found  equally  efficient.  Of  these, 
only  C.  vittata  has  been  adopted  as  officinal ;  but,  as  others  may  be  more  abund- 
ant in  particular  districts,  or  in  certain  seasons,  and  are  not  inferior  in  powers, 
we  shall  briefly  notice  all  that  have  been  submitted  to  experiment. 

1.  Cantharis  vittata.  Latreille,  Gen.  Crust,  et  Insect.;  Durand,  Journ.  of  Phil. 
Col.  of  F harm.,  ii.  274,  fig.  4.  The  potato  fly  is  rather  smaller  than'C.  vesica- 
toria, which  it  resembles  in  shape.  Its  length  is  about  six  lines.  The  head  is 
light-red,  with  dark  spots  upon  the  top ;  the  feelers  are  black  ;  the  elytra  or  wing- 
cases  are  black,  with  a  yellow  longitudinal  stripe  in  the  centre,  and  with  a  yellow 
margin ;  the  thorax  is  also  black,  with  three  yellow  lines ;  and  the  abdomen  and 
legs,  which  have  the  same  colour,  are  covered  with  a  cinereous  down.  It  inha- 
bits chiefly  the  potato  plant,  and  appears  about  the  end  of  July  or  beginning 
of  August,  in  some  seasons  very  abundantly.  It  is  found  on  the  plant  in  the 
morning  and  evening,  but  during  the  heat  of  the  day  descends  into  the  soil. 
The  insects  are  collected  by  shaking  them  from  the  plant  into  hot  water;  and 
are  afterwards  carefully  dried  in  the  sun.  They  are  natives  of  the  Middle  and 
Southern  States.  This  species  of  Cantharis  was  first  described  by  Fabricius 
in  the  year  1781 ;  and  was  introduced  to  the  notice  of  the  profession  by  Dr. 
Isaac  Chapman,  of  Bucks  county,  Pennsylvania,  who  found  it  equal  if  not 
superior  to  the  Spanish  fly  as  a  vesicatory.  The  testimony  of  Dr.  Chapman 
has  been  corroborated  by  that  of  many  other  practitioners,  some  of  whom  have 
even  gone  so  far  as  to  assert  that  the  potato  fly  is  not  attended  with  the  incon- 
venience of  producing  strangury.  But  this  statement  has  been  ascertained  to 
be  incorrect;  and,  as  the  vesicating  property  of  all  these  insects  probably  de- 
pends on  the  same  proximate  principle,  their  operation  may  be  considered  as 
identical  in  other  respects.  If  the  potato  fly  has  been  found  more  speedy  in  its 
effects  than  the  Cantharis  of  Spain,  the  result  is  perhaps  owing  to  the  greater 
freshness  of  the  former.  It  may  be  applied  to  the  same  purposes,  treated  in 
the  same  manner,  and  given  in  the  same  dose  as  the  foreign  insect.  Professor 
Procter  obtained  cantharidin  from  this  species ;  and  Mr.  W.  R.  Warner  has 
shown  that  the  proportion  of  this  ingredient  is  but  slightly  less  than  in  Spanish 
flies,  the  former  yielding  1-99,  the  latter  203  parts  in  500.  {Am.  Journ.  of 
Pharm.,  xxviii.  195.)  Professor  Leidy,  of  the  University  of  Pennsylvania, 
ascertained,  by  experiment,  that  the  vesicating  property  of  this  insect  resides 
in  the  blood,  the  eggs,  and  a  peculiar  fatty  matter  of  certain  accessory  glands 
of  the  generative  apparatus.  (Ain.  Journ.  of  Med.  Sci.,  Jan.  1860,  p.  60.) 

2.  Cantharis  cinerea  Latreille,  Gen.  Crust,  et  Insect.;  Durand,  Journ.  of 
the  Phil.  Col.  of  Pharm.,  ii.  274,  fig.  5.  The  ash-coloured  cantharis  closely 
resembles  the  preceding  species  in  figure  and  size ;  but  differs  from  it  in  colour. 
The  elytra  and  body  are  black,  without  the  yellow  stripes  that  characterize  C. 
vittata,  and  are  entirely  covered  with  a  short  and  dense  ash-coloured  down, 
which  conceals  the  proper  colour  of  the  insect.  The  feelers  are  black,  and  the 
first  and  second  joints  are  very  large  in  the  male.  This  species  also  inhabits 
the  potato  plant,  and  is  occasionally  found  on  other  plants,  as  the  English  bean 
and  wild  indigo.  It  is  a  native  of  the  Northern  and  Middle  States.  Illiger 
in  1801  discovered  its  vesicating  properties;  but  Dr.  Gorham  was  the  first  to 
call  public  attention  particularly  to  the  subject,  and  to  the  fact  of  its  equality 
in  all  respects  with  the  potato  fly,  in  a  communication  addressed,  in  the  year 
1808,  to  the  Medical  Society  of  Massachusetts. 

3.  Cantharis  mar ginata.  Latreille,  Gen.  Crust,  et  Insect.;  Durand,  Journ.  of 
the  Phil.  Col.  of  Pharm  ,  ii.  274,  fig.  6.  This  is  somewhat  larger  than  C.  vittata, 
and  of  a  different  shape.  The  elytra  are  black  with  the  suture  and  margin  ash- 
coloured.  The  head,  thorax,  and  abdomen  are  black,  but  nearly  covered  with 
an  ash-coloured  down ;  and,  on  the  upper  part  of  the  abdomen,  under  the  wings, 
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are  two  longitudinal  linoR  of  a  bright  clay-colour.  The  insect  is  usually  found, 
in  the  latter  part  of  suiuiner,  upon  different  specicH  of  Clematis,  and  frequents 
especially  the  lower  branches  which  trail  along  the  ground.  Professor  Wood- 
house,  of  Philadelphia,  first  ascertained  its  vesicating  properties;  but  it  had  pre- 
viously Ixjcn  described  by  Fabricius  as  a  native  of  the  Cape  of  Good  Ilope.  Dr. 
Harris,  of  Massachusetts,  found  it  as  eflicient  as  any  other  species. 

4.  Canlharis  atrata.  Latreille,  Oen.  Crust,  et  Insect.;  Durand,  Journ.  of  the 
Phil.  Col.  of  Pharm.,  ii.  274,  fig.  7.  The  black  canlharis  is  smaller  than  the  in- 
digen'ous  species  already  described ;  but  resembles  C.  marginata  in  figure.  Its 
length  is  only  four  or  five  lines.  It  is  distinguished  by  its  size,  and  its  uniform 
black  colour.  It  frequents  more  especially  the  different  species  oi  Aster  and 
Solidiujo,  though  it  is  found  also  on  Prunella  vulgaris,  Ambrosia  trifida,  and 
some  other  plants.  Mr.  Durand  met  with  considerable  numbers  of  this  insect 
near  Philadelphia,  in  the  month  of  September ;  and  they  continued  to  appear 
till  the  middle  of  October,  They  are  common  in  the  Northern  and  Middle 
States,  but  are  not  confined  exclusively  to  this  country,  l>eing  found  also  in 
Barbary.  Drs.  Oswood  and  Harris,  of  New  England,  satisfactorily  ascertained 
their  vesicating  powers.  They  are  probably  identical  with  the  insect  noticed 
as  vesicatory  by  Prof.  Woodhouse,  under  the  name  of  Meloe  niger. 

Several  other  species  have  been  discovered  in  the  United  States,  but  not  yet 
practically  employed.  Among  these  are  G.  seneas,  a  native  of  Pennsylvania, 
discovered  by  Mr.  Say ;  G.  politus  and  G.  aszelianus,  inhabiting  the  Southern 
States;  C.  Nuttalli,  a  large  and  beautiful  insect  of  Missouri,  first  noticed  by 
Mr.  Nuttall,  and  said  to  surpass  the  Spanish  fly  in  magnitude  and  splendour; 
and  G.  albida,  another  large  species,  found  by  Mr.  Say  near  the  Rocky  Moun- 
tains. Of  these,  G.  Nultalli  (Lytta  Nuttalli,  Say,  Am.  Entomol.,  i.  9)  bids  fair, 
at  some  future  period,  to  be  an  oVjject  of  importance  in  the  western  section  of 
this  country.  The  head  is  of  a  deep-greenish  colour,  with  a  red  spot  in  front; 
the  thorax  is  of  a  golden  green ;  the  elytra,  red  or  golden  purple  and  somewhat 
rugose  on  their  outer  surface,  green  and  polished  beneath;  the  feet  black;  the 
thighs,  blue  or  purplish.  The  exploring  party  under  Colonel  Long  ascertained 
the  vesicating  powers  of  this  insect.  It  was  found  in  the  plains  of  the  Missouri, 
feeding  on  a  scanty  grass.  In  one  spot  it  was  so  numerous  as  to  be  swept  away 
by  bushels,  in  order  that  a  place  might  be  cleared  for  encamping.  Dr.  Geo.  H. 
Horn,  in  a  contribution  to  the  Medical  Zoology  of  Dr.  Allen,  just  published 
(p.  150),  mentions  two  species  as  inhabiting  California,  G.  vulnerata  (Lytta 
vulnerata,  Horn),  and  G.  melcena  (Lytta  meloena,  Horn),  which  have  been 
proved  by  many  trials,  internally  and  externally,  to  have  all  the  virtues  of 
the  officinal  Cantharis. 

Off.  Prep.  Acetum  Cantharidis,  ^r./  Ceratum  Cantharidis,  ?7. /S./  Ceratum 
Extract!  Cantharidis,  U.S.;  CbartaEpispastica,  Br.;  Collodium  cum  Canthar- 
ide,  U.S.;  Emplastrum  Calefaciens,  Pr.;  Emplastrum  Cantharidis,  Br.;  Lini- 
mentum  Cantharidis,  C7^  fii.;  Liquor  Epispasticus,  .fir.;  Tinctura  Cantharidis; 
Unguentum  Cantharidis,  Br,  W. 

CAPSICUM.  U.S. 
Capsicum.     Cayenne  Pepper. 

The  fruit  of  Capsicum  annuum,  and  of  other  species  of  Capsicum.  U.  S. 

Off.Syn.  CAPSICI  FRUCTUS.  Capsicum  Fruit.  The  dried  fruit  of 
Capsicum  fastigiatum.  Imported  from  Zanzibar,  and  distinguished  in  commerce 
as  Guinea  Pepper  and  Pod  Pepper.  Br. 

Poivre  de  Guinee,  Poivre  d'Inde,  Fr.;  Spanischer  Pfeffer,  Germ.;  Pepperono,  ItaL; 
Pimiento,  Span. 

CAPaicvK.  Sex.  Syst.  Pentandria  Monogynia.  —  Nat.Ord.  Solanacese. 

Oen.  Ch.  Corolla  wheel-shaped.  Berry  without  juice.  Willd. 

Numerous  species  of  Capsicum,  inhabiting  the  East  Indies  and  tropical  Amer- 
ica, are  -'numerated  by  botanists,  the  fruit  of  which,  differing  simply  in  the 
degree  of  pungency,  may  be  indiscriminately  used.    C.  baccatum  or  bird  pep. 
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per,  and  C.  frutescens,  are  said  to  yield  most  of  the  Cayenne  pepper  brought 
from  the  West  Indies  and  South  America;  and  Ainslie  informs  us  that  the  lat- 
ter is  chiefly  employed  in  the  East  Indies.  The  Br.  Pharmacopoeia  recognises,  as 
the  source  of  capsicum,  C.  fastigiatum,  a  species  gi-owing  in  the  East  Indies, 
and  on  the  coast  of  Guinea.  The  one  most  extensively  cultivated  in  Europe 
and  this  country  is  that  recognised  by  the  U.  S.  Pharmacopoeia,  namely,  G.  an- 
nuuin.    The  first  three  are  shrubby  plants,  the  last  is  annual  and  herbaceous. 

Capsicum annuum.  Willd.  Sp.  Plant.  \.  1052;  Woodv.  Med.  Bot.  p.  226,  t.  80. 

The  stem  of  the  annual  capsicumisthick,roundish, smooth, and  branching;  rises 
two  or  three  feet  in  height;  and  supports  ovate,  pointed,  smooth,  entire  leaves, 
which  are  placed  without  regular  order  on  long  footstalks.  The  flowers  are  soli- 
tary, white,  and  stand  on  long  peduncles  at  the  axils  of  the  leaves.  The  calyx 
is  persistent,  tubular,  and  five-cleft;  the  corolla,  monopetalous  and  wheel-shaped, 
with  the  limb  divided  into  five  spreading,  pointed,  and  plaited  segments;  the  fila- 
ments, short,  tapering,and  furnished  with  oblong  anthers;  the  germen, ovate,  sup- 
porting a  slender  style  which  is  longer  than  the  filaments,  and  terminates  in  a 
blunt  stigma.  The  fruit  is  a  pendulous,  pod-like  berry,  light,  smooth  and  shining, 
of  a  bright  scarlet,  orange,  or  sometimes  yellow  colour,  with  two  or  three  cells, 
containing  a  dry,  loose  pulp,  and  numerous  flat,  kidney-shaped,  whitish  seeds. 

The  plant  is  a  native  of  the  warmer  regions  of  Asia  and  America,  and  is 
cultivated  in  almost  all  parts  of  the  world.  It  is  abundantly  produced  in  this 
country,  both  for  culinary  and  medicinal  purposes.  The  flowers  appear  in  July 
and  August,  and  the  fruit  ripens  in  October.  Several  varieties  are  cultivated 
in  our  gardens,  differing  in  the  shape  of  the  fruit.  The  most  abundant  is  probably 
that  with  a  large  irregularly  ovate  berry,  depressed  at  the  extremity,  which  is 
much  used  in  the  green  state  for  pickling.  The  medicinal  variety  is  that  with 
long,  conical,  generally  pointed,  recurved  fruit,  usually  not  thicker  than  the 
finger.  Sometimes  we  meet  with  small,  spherical,  slightly  compressed  berries, 
not  greatly  exceeding  a  large  cherry  in  size.  When  perfectly  ripe  and  dry,  the 
fruit  is  ground  into  powder,  and  brought  into  market  under  the  name  of  red  or 
Cayenne  pepper.  Our  markets  are  also  partly  supplied  from  the  West  Indies. 
A  variety  of  capsicum,  consisting  of  very  small,  conical,  pointed,  exceedingly 
pungent  berries,  less  than  an  inch  in  length,  is  imported  from  Liberia.  It  is  prob- 
ably the  same  that  the  British  Pharmacopoeia  refers  to  Capsicum  fastigiatum. 
In  England,  the  fruit  of  C.  annuum  is  frequently  called  chillies. 

Powdered  capsicum  is  usually  of  a  more  or  lesa bright-red  colour,  which  fades 
upon  exposure  to  light,  and  ultimately  disappears.  The  colour  of  the  Liberia 
or  African  pepper,  in  powder,  is  a  light-brownish  yellow.  The  odour  is  pecu- 
liar and  somewhat  aromatic,  stronger  in  the  recent  than  in  the  dried  fruit.  The 
taste  is  bitterish,  acrid,  and  burning,  producing  a  fiery  sensation  in  the  mouth, 
which  continues  for  a  long  time.  The  pungency  appears  to  depend  on  a  pecu- 
liar principle,  which  was  obtained,  though  not  in  a  perfectly  isolated  state,  by 
Braconnot,  and  named  capsicin.  The  fruit,  freed  from  the  seeds,  was  submitted 
to  the  action  of  alcohol,  and  the  resulting  tincture  evaporated.  During  the 
evaporation  a  red-coloured  wax  separated,  and  the  residuary  liquor  by  further 
evaporation  afforded  an  extract,  from  which  ether  dissolved  the  capsicin.  This 
was  obtained  by  evaporating  the  ether.  It  resembles  an  oil  or  soft  resin,  is  of  a 
yellowish-brown  or  reddish-brown  colour,  and,  when  tasted,  though  at  first  bal- 
samic, soon  causes  an  insupportably  hot  and  pungent  impression  over  the  whole 
interior  of  the  mouth.  Exposed  to  heat  it  melts,  and  at  a  higher  temperature 
emits  fumes,  which,  even  in  very  small  quantity,  excite  coughing  and  sneezing. 
It  is  slightly  soluble  in  water  and  vinegar,  and  very  soluble  in  alcohol,  ether, 
oil  of  turpentine,  and  the  caustic  alkalies,  which  it  renders  reddish-brown.  It 
constitutes,  according  to  Braconnot,  12.  per  cent,  of  the  fruit.*  The  other  in- 

*  The  capsicin  of  Braconnot,  though  containing  the  active  principle  of  capsicum,  was 
shown  hy  Professor  Procter  to  be  itself  a  complex  substance.  By  treating  its  alcoholic 
solution  with  subacetate  of  lead,  he  obtained  an  abundant  precipitate,  which,  when  washed 
with  alcohol,  proved  to  be  quite  tasteless,  while  the  liquid  from  which  it  had  been  precipi- 


PART  I.  Capsicum.  217 

gredlcnts,  us  ascertained  by  the  same  chemist,  are  colouring  matter,  an  nzotized 
substance,  gum,  pectic  acid  (probably  pectin),  and  saline  matters.  lied  oxide 
of  lend  is  sometimes  added  to  the  powdered  capsicum  sold  in  Europe.  It  may 
be  detected  by  digesting  the  suspected  ])Owder  in  diluted  nitric  acid,  filtering, 
and  adding  a  solution  of  sulphate  of  soda,  which  will  throw  down  a  white  pre- 
cipitate if  there  be  any  oxide  of  lead  present.  Capsicum  is  said  to  be  sometimes 
adulterated  with  coloured  sawdust.    It  is  occasionally  attacked  by  insects. 

Medical  Properties  and  Ui<es.  Caj'enne  pepper  is  a  powerful  stimulant, 
l>roducing  when  swallowed  a  sense  of  heat  in  the  stomach,  and  a  general  glow 
over  the  body,  without  any  narcotic  effect.  Its  influence  over  the  circulation, 
though  considerable,  is  not  in  proportion  to  its  local  action.  It  is  much  em- 
ployed as  a  condiment,  and  proves  highly  useful  in  correctmg  the  flatulent  ten- 
dency of  certain  vegetables,  and  aiding  their  digestion.  Hence  the  advantage 
derived  from  it  by  the  natives  of  tropical  climates,  who  live  chiefly  on  vegetable 
food.  In  the  East  Indies  it  has  been  used  from  time  immemorial.  From  a 
passage  in  the  works  of  Pliny,  it  appears  to  have  been  known  to  the  Romans. 
As  a  medicine  it  is  useful  in  cases  of  enfeebled  and  languid  stomach,  and  is  oc- 
casionally prescribed  in  dyspepsia  and  atonic  gout,  particularly  when  attended 
with  much  flatulence,  or  occurring  in  persons  of  intemperate  habits.  It  has 
also  been  given  as  a  stimulant  in  palsy  and  certain  lethargic  affections.  To  the 
sulphate  of  quinia  it  forms  an  e.xcellent  addition  in  some  cases  of  intermittents, 
in  which  there  is  a  great  want  of  gastric  susceptibility.  Upon  the  same  principle 
of  rousing  the  susceptibility  of  the  stomach,  it  may  prove  useful  in  low  forms  of 
fever,  as  an  adjuvant  to  tonic  or  stimulant  medicines.  Its  most  important  ap- 
plication, however,  is  to  the  treatment  of  malignant  sorethroat  and  scarlet  fever, 
in  which  it  is  used  both  internally  and  as  a  gargle.  The  following  formula  was 
employed  in  malignant  scarlatina,  with  great  advantage,  in  the  West  Indies, 
where  this  application  of  the  remedy  originated.  Two  tablespoonfuls  of  the 
powdered  pepper,  with  a  teaspoonful  of  common  salt,  are  infused  for  an  hour  in 
a  pint  of  boiling  liquid,  composed  of  equal  parts  of  water  and  vinegar.  This  is 
strained  when  cool  through  a  fine  linen  cloth,  and  given  in  the  dose  of  a  table- 
spoonful  every  half  hour.  The  same  preparation  is  also  used  as  a  gargle.  It  is, 
however,  only  to  the  worst  cases  that  the  remedy  is  applied  so  energetically. 
In  milder  cases  of  scarlatina,  with  inflamed  or  ulcerated  throat,  much  relief  and 
positive  advantage  often  follow  the  employment  of  the  pepper  in  a  more  diluted 
state.  Capsicum  has  been  advantageously  used  in  sea-sickness,  in  the  dose  of  a 
teaspoonful,  given  in  some  convenient  vehicle  on  the  first  occurrence  of  nausea. 
It  is  thought  also  to  have  been  beneficial  in  hemorrhoidal  affections.  It  has 
long  been  used  as  a  stomachic  stimulant  in  the  enfeebled  digestion  of  drunk- 
ards, and  has  recently  been  recommended  in  delirium  tremens,  in  which,  when 
taken  early  it  is  said  sometimes  to  produce  sleep,  and  thus  to  cut  short  the 
disease.  (Dr.  Lyons,  Med.  Press  and  Giro.,  April  18,  and  June  20,  1866.) 

tated  yielded,  on  evaporation,  a  brownish  substance  much  more  pungent  than  thecapsicin 
itself.  Mr.  F.  V.  Heydenreich,  by  treating  the  liquid  just  referred  to  with  hydrosulphuric 
ftcid  to  separate  the  lead,  filtering,  and  boiling  to  drive  oflF the  acetic  and  hydrosulphuric 
acids,  obtained  an  amber-coloured  oily  substance,  which,  when  purified  by  solution  in  alco- 
hol, treatment  with  animal  charcoal,  filtration,  and  exposure  to  spontaneous  evaporation, 
became  of  a  light  lemon-yellow  colour,  and  presented  the  following  properties.  It  had  tho 
aspect  of  an  oil,  rather  more  viscid  than  olive  oil,  was  lighter  than  water,  with  the 
odour  and  intensely  hot  taste  of  capsicum,  became  nearly  solid  at  0°F.,  and  very  fluid 
when  heated,  without  any  tendency  to  crystallize  in  tho  former  case,  and  at  a  high  heat 
gave  off  very  irritating  fumes.  It  was  very  soluble  in  ether,  chloroform,  and  alcohol  of 
U'809,  and  soluble  in  80  parts  of  ofHcinal  alcohol,  and  appeared  to  be  saponifiablo.  From 
his  experiments,  Mr.  Heydenreich  concluded  that  the  capsicin,  thus  purified,  consists  of 
two  oils,  differing  in  colour  and  solubility  in  alcohol,  and  represents  the  virtues  of  cap- 
sicum in  their  most  concentrated  state.  Mr.  David  Preston  nas  subsequently  examined 
into  the  subject,  and  concludes  that  the  pungency  of  capsicum  resides  in  a  fixed  oil ;  but, 
as  nitric  acid  destroys  the  pungency  of  the  oil,  without  otherwise  affecting  it,  is  disposed 
to  think  that  the  active  principle  is  not  the  oil  itself,  but  a  distinct  substance  contained 
in  it,  which  has  not  been  isolated,  and  the  nature  of  which  remains  undetermined.  (Am. 
Journ.  of  Pharm.,  May,  1865,  p.  lQo.)—Note  to  the  twelfth  and  thirteenth  editUma. 
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Applied  externally,  Cayenne  pepper  is  a  powerful  rubefacient,  very  useful 
in  local  rheumatism,  and  in  low  forms  of  disease,  where  a  stimulant  impression 
upon  the  surface  is  demanded.  It  has  the  advantage  of  acting  speedily  with- 
out endangering  vesication.  It  may  be  applied  in  the  form  of  cataplasm,  or 
more  conveniently  and  efficiently  as  a  lotion,  mixed  with  heated  spirit.  The 
powder  or  tincture,  brought  into  contact  with  a  relaxed  uvula,  often  acts  very 
beneficially.  The  tincture  has  also  been  used  advantageously  in  chilblain. 
The  ethereal  extract  {Oleoresina  Capsici,  U.  S.)  is  powerfully  rubefacient. 

The  dose  of  the  powder  is  from  five  to  ten  grains,  which  is  most  convenient- 
ly given  in  the  form  of  pill.  Of  an  infusion  prepared  by  adding  two  drachms  to 
half  a  pint  of  boiling  water,  the  dose  is  half  a  fluidounce.  A  gargle  may  be  pre- 
pared by  infusing  half  a  drachm  of  the  powder  in  a  pint  of  boiling  water,  or  by 
adding  half  a  fluidounce  of  the  tincture  to  eight  fluidounces  of  rose-water. 

Off.  P7'ep.  Infusum  Capsici,  U.  S.;  Oleoresina  Capsici,  U.  S.;  Tinctura 
Capsici.  W. 

CARBO. 

Cai'bon. 

Pure  charcoal ;  C&rhone,  Fr.,  Ital.;  KohlenstofF,  Germ.;  CsLrhon,  Span. 

Carbon  is  an  element  of  great  importance,  and  very  extensively  diifused  in 
nature.  It  exists  in  large  quantity  in  the  mineral  kingdom,  and  is  the  most 
abundant  constituent  of  animal  and  vegetable  matter.  In  the  crystallized  state 
it  constitutes  the  diamond ;  and,  more  or  less  pure,  it  forms  the  substances  called 
plumbago,  graphite,  or  black  lead,  anthracite,  bituminous  coal,  coke,  animal 
charcoal,  and  vegetable  charcoal.  Combined  with  oxygen  it  forms  carbonic  acid, 
which  is  a  constituent  of  the  atmosphere,  and  present  in  many  natural  waters, 
especially  those  which  have  an  effervescing  quality.  United  with  oxygen  and  a 
base  it  forms  the  carbonates,  among  others  carbonate  of  lime,  which  is  one  of 
the  most  abundant  minerals.  There  are  three  allotropic  conditions  of  carbon, 
represented  respectively  by  the  diamond,  graphite,  and  charcoal. 

The  diamond  is  found  principally  in  India  and  Brazil.  Several  diamonds 
have  been  found  in  the  gold  region  of  Georgia.  This  gem  is  perfectly  trans- 
parent, and  the  hardest  and  most  brilliant  substance  in  nature.  Its  sp.gr.  is 
about  35.  It  is  fixed  and  unalterable  in  the  fire,  provided  air  be  excluded;  but 
is  combustible  in  air  or  oxygen,  the  product  being  the  same  as  when  charcoal 
is  burned,  namely,  carbonic  acid. 

Next  to  diamond,  plumbago  and  anthracite  are  the  purest  natural  forms  of 
carbon.  Plumbago  is  the  ^bstance  of  which  black-lead  crucibles  and  pencils 
are  made.  It  is  found  in  greatest  purity  in  the  mine  of  Borrowdale,  in  Eng- 
land ;  but  it  also  occurs  very  pure  in  this  country,  especially  near  Bustleton,  in 
Pennsylvania.  It  was  formerly  supposed  to  be  a  carburet  of  iron ;  but,  in  very 
pure  specimens,  it  is  nearly  free  from  iron,  which  must,  therefore,  be  deemed  an 
accidental  impurity.  Anthracite  occurs  in  different  parts  of  the  world,  but  par- 
ticularly in  the  United  States.  Bituminous  coal  is  a  form  of  the  carbonaceous 
principle,  in  which  the  carbon  is  associated  with  volatile  matter  of  a  bituminous 
nature.  When  this  is  driven  off  by  the  process  of  charring,  as  in  the  manufac- 
ture of  coal  gas,  a  kind  of  mineral  charcoal,  called  coke,  is  obtained,  very  useful 
in  the  arts  as  a  fuel.  When  peat  is  charred,  it  is  converted  into  peat  charcoal, 
which  forms  a  cheap  disinfectant  and  deodorizer,  applicable  to  the  purification 
of  hospitals,  dissecting  rooms,  factories,  privies,  &c. 

Carbon  may  be  obtained  in  a  state  approaching  to  purity  by  several  pro- 
cesses. One  method  is  to  expose  lampblack  to  a  full  red  heat  in  a  close  vessel. 
It  may  also  be  obtained,  in  a  very  pure  state,  bypassing  the  vapour  of  volatile 
oils  through  an  ignited  porcelain  tube;  whereby  the  hydrogen  and  oxygen  of 
the  oil  will  be  dissipated,  and  the  charcoal  left  in  the  tube.  A  pure  charcoal  is 
procured  by  exposing  sugar,  or  other  vegetable  substances  which  leave  no 
ashes  when  burnt,  to  ignition  in  close  vessels. 

Properties.  Carbon,  in  its  uncrystallized  state,  is  an  insoluble,  infusible  solid, 
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generally  of  a  blAck  colour,  and  without  taste  or  snu-Ii.  It  burns  when  Buffi- 
cioutly  heated,  uniting^  with  the  oxyj^en  of  the  air,  and  generating  carbonic  acid 
gas.  Its  sp.  gr.  in  the  solid  state,\|)art  from  its  pores  when  in  mass,  is  3-5  ; 
but  with  the  pores  included,  it  is  only  044.  It  is  a  very  unalterable  and  inde- 
structible substance,  and  has  great  power  in  resisting  and  correcting  putrefac- 
tion in  other  bodies.  Wlien  properly  prepared,  it  po8.se8.se8  the  property  of 
destroying  the  colouring  and  odorous  principles  of  most  liquids.  (See  Carbo 
Animads.)  Its  other  physical  properties  differ  according  to  its  source,  and  pe- 
culiar state  of  aggregation.  Its  equivalent  number  is  6,  and  its  cymbol  C.  As 
a  chemical  element  it  enjoys  a  very  extensive  range  of  combination.  It  forms 
several  compounds  with  oxygen,  the  principal  of  which  are  carbonic  oxide,  and 
carbonic  and  oxalic  acids.  With  hydrogen  it  forms  a  number  of  compounds, 
called  carbohydrogens,  of  which  the  most  interesting,  excluding  hypothetical 
radicals,  are  light  carburetted  hydrogen  or  fire-damp,  olefiaut  gas,  the  light 
and  concrete  oils  of  wine,  and  certain  non-o.\ygenous  volatile  oils.  With  nitro- 
gen it  constitutes  cyanogen,  the  compound  radical  of  hydrocyanic  or  prussic 
acid;  and  united  in  minute  proportion  with  iron  it  forms  steel. 

In  the  form  of  anthracite,  carbon  has  recently  been  used,  with  great  sup- 
posed success,  by  Dr.  A.  Dyes,  in  diseases  attended  with  a  disordered  state  of 
the  alimentary  canal,  as  intestinal  worms,  catarrhal  spasm  of  the  stomach  and 
gastric  pains  from  affections  of  the  liver  and  spleen,  in  chlorosis,  in  the  splenic 
enlargement  of  intermittents,  in  scurvy,  and  scrofulous  complaints.  {B.  andF. 
J/t!</.-c/iir.i?eL'.,  Jan.  1866,  p  239;  from  Schmidt's  Jahrbuch.) 

To  notice  all  the  forms  of  the  carbonaceous  principle  would  be  out  of  place 
in  this  work.  We  shall,  therefore,  restrict  ourselves  to  the  consideration  of 
those  which  are  officinal,  namely,  animal  charcoal  and  wood  charcoal.      B. 

CARBO  ANIMALIS.  U.S.,  Br. 
Animal  Charcoal. 

Charcoal  prepared  from  bone.  U.  S.  The  residue  of  bones,  which  have  been 
exposed  to  a  red  heat  without  access  of  the  air.  Br. 

Bone  black,  Br.;  Charbon  animal,  Fr.;  Thierische  Kohle,  Oerm.;  Carbone  Animalo, 
Jtcd.;  Carbon  animal,  Span. 

The  animal  charcoal  employed  in  pharmacy  and  the  arts,  is  usually  obtained 
from  bones,  by  subjecting  them  to  a  red  heat  in  close  vessels.  The  residue  of 
the  ignition  is  a  black  matter,  which,  when  reduced  to  powder,  forms  hone- 
black,  sometimes  incorrectly  called  ivory-black.  Ivory  by  carbonization  will 
furnish  a  black,  which,  on  account  of  its  fineness  and  intensely  black  colour,  is 
more  esteemed  than  the  ordinary  bone-black;  but  it  is  much  more  expensive. 

In  manufacturing  bone-black,  the  bones,  first  boiled  in  water  to  separate  the 
fat,  are  subjected  to  destructive  distillation  in  iron  cylinders,  connected  with 
vessels  which  receive  the  ammoniacal  liquor,  called  bone-spirit;  this  being  a 
secondary  product  of  the  operation.  When  the  bone-spirit  ceases  to  come  over, 
the  residue  is  charred  bone,  or  bone-black.  Bone  consists  of  animal  matter  with 
phosphate  and  carbonate  of  lime.  From  a  new  arrangement  of  the  elements  of 
the  animal  matter,  the  nitrogen  and  hydrogen,  united  as  ammonia,  and  a  part 
of  the  charcoal,  in  the  form  of  carbonic  acid,  distil  over;  while  the  remainder  of 
the  charcoal  is  left  in  the  cylinder,  intermingled  with  the  calcareous  salts.  M. 
Deiss,  of  Paris,  proposes  bisulphuret  of  carbon  as  a  solvent  for  the  fat  of  bones ; 
as  it  furnishes  a  larger  and  better  product  of  fat,  and  renders  the  bones  fitter  for 
producing  a  good  bone-black.  (Ghem.  Oaz.,  April  1, 185G.)  This  form  of  animal 
charcoal  necessarily  contains  phosphate  and  carbonate  of  lime. 

Properties.  Animal  charcoal,  in  the  form  of  bone-black,  is  a  black  powder, 
possessing  a  slightly  alkaline  and  bitterish  taste,  and  having  a  general  resem- 
blance to  powdered  vegetable  charcoal.  It  is,  however,  more  dense  and  less 
combustible  than  vegetable  charcoal;  from  which,  moreover,  it  may  be  distin- 
guished by  burning  a  small  portion  of  it  on  a  red-hot  iron,  when  it  will  leave 
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a  residuum  imperfectly  acted  on  by  sulphuric  acid;  whereas  the  ashes  from 
vegetable  charcoal  readily  dissolve  in  this  acid,  forming  a  bitterish  solution. 

Animal  charcoal  by  no  means  necessarily  possesses  the  decolorizing  property; 
as  this  depends  upon  its  peculiar  state  of  aggregation.  If  a  piece  of  pure  animal 
matter  is  carbonized,  it  usually  enters  into  fusion,  and,  from  the  gaseous  matter 
which  is  extricated,  becomes  porous  and  cellular.  The  charcoal  formed  has 
generally  a  metallic  lustre,  and  a  colour  resembling  that  of  black  lead.  It  has, 
however,  little  or  no  decolorizing  power,  even  though  finely  pulverized. 

The  decolorizing  power  of  vegetable  charcoal  was  first  noticed  by  Lowitz,  of 
St.  Petersburg ;  and  that  of  animal  charcoal,  by  Figuier,  of  Montpellier,  in 
1811.  In  1822  the  subject  was  ably  investigated  by  Bussy,  Payen,  and  Des- 
fosses.  The  power  is  generally  communicated  to  charcoal  by  igniting  it  in  close 
vessels,  but  not  always.  The  kind  of  charcoal,  for  example,  obtained  from  sub- 
stances which  undergo  fusion  during  carbonization  scarcely  possesses  the  pro- 
perty, even  though  it  may  be  afterwards  finely  pulverized.  The  property  in 
question  is  possessed  to  a  certain  extent  by  wood  charcoal;  but  is  developed  in 
it  in  a  much  greater  degree  by  burning  it  with  some  chemical  substance,  which 
may  have  the  effect  of  reducing  it  to  an  extreme  degree  of  fineness.  The  most 
powerful  of  all  the  charcoals  for  discharging  colours  are  those  obtained  from 
certain  animal  matters,  such  as  dried  blood,  hair,  &c.,  by  first  carboni-zing  them 
in  connection  with  carbonate  of  potassa,  and  then  washing  the  product  with 
water.  Charcoal,  thus  prepared,  seems  to  be  reduced  to  a  state  of  extremely 
minute  division,  and  is,  therefore,  very  porous.  The  next  most  powerful  de- 
colorizing charcoal  is  hone-black,  in  which  the  separation  of  the  carbonaceous 
particles  is  effected  by  the  phosphate  of  lime  present  in  the  bone.  Vegetable 
substances  also  may  be  made  to  yield  a  good  charcoal  for  destroying  colour, 
provided,  before  carbonization,  they  be  well  comminuted,  and  mixed  with 
pumice  stone,  chalk,  flint,  or  other  similar  substance  in  a  pulverized  state. 

It  results  from  the  foregoing  facts  that  the  decolorizing  power  of  charcoal 
depends  upon  a  peculiar  mode  of  aggregation  of  its  particles,  the  leading  char- 
acter of  which  is  that  they  are  isolated  from  one  another,  and  thus  enabled  to 
present  a  greater  extent  of  surface.  It  is  on  this  principle  that  certain  chemi- 
cal substances  act  in  developing  the  property  in  question,  when  they  are  ignited, 
in  a  state  of  intimate  mixture,  with  the  substance  to  be  charred.  Thus,  it  is 
perceived  that  there  is  no  necessary  connection  between  the  animal  charcoal 
and  the  decolorizing  power.  Bone-black,  for  instance,  has  this  property,  not 
because  it  is  an  animal  charcoal,  but  because,  in  consequence  of  the  phosphate 
of  lime  present  in  the  bone,  the  favourable  state  of  aggregation  is  imparted.* 

The  following  table,  abridged  from  one  drawn  up  by  Bussy,  denotes  the 
relative  decolorizing  pow'er  of  different  charcoals. 


KINDS  OF  CHARCOAL. 


Bone-black,         -        -        -        -        -        -        -        -        -- 

Bone  charcoal  treated  with  an  acid,   ------ 

Lampblack,  not  ignited,     -------- 

Charcoal  from  acetate  of  potassa,        ___-_- 
Blood  ignited  with  phosphate  of  lime,        -        -        _        _        - 
Lampblack  ignited  with  carbonate  of  potassa,   -        -        -        - 

Blood  ignited  with  chalk,  -------- 

White  of  egg  ignited  with  carbonate  of  potassa,        -        -        - 
Glue  ignited  with  carbonate  of  potassa,      -        -        -        -        - 

Bone  charcoal,  formed  from  bone  deprived  of  phosphate  of  lime  by 

an  acid,  and  subsequently  ignited  with  carbonate  of  potassa,  - 
Blood  ignited  with  carbonate  of  potassa,   ----- 


Deoolorii- 

Decoloriz- 

ing power 

ing  power 

on  Syrup. 

on  Indigo. 

1 

1 

1-6 

1-8 

3-3 

4 

4-4 

5-6 

10 

12 

10-6 

12-2 

11 

18 

15-5 

34 

15-5 

86 

20 

45 

20 

50 

*  Dr.  Stenhouse  divides  decolorizing  charcoalsinto  three  classes.  First,  pure  charcoals, 
which,  being  in  a  state  of  minute  division,  decolorize  by  their  porosity  alone.  Second, 
those  which,  like  aluminized  charcoal  and  artificial  bone-black,  decolorize  solely  by  the 
bases  they  contain,  acting  as  mordants.  Third,  those  which,  like  bone-black,  decolorize, 
partly  by  the  mineral  matter,  and  partly  by  the  minutely  divided  charcoal  they  contain. 
{Fharm  Journ.^  Jan.  1857,  p.  366.) — Note  to  the  eleventh  edition. 
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E.  Filbol  has  showu  that  charcoal  \»  not  the  only  decolorizinff  agent;  but 
that  many  substuncos,  such  as  iron  reduced  by  hydrogen,  sulphur,  arsepic, 
deutoxldc  of  niuni^ancsc,  sulphate  and  artilicial  sulphuret  of  load,  possess  the 
same  property.  The  jjropcrty  varies  not  only  in  dilTerent  substances  in  rela- 
tion to  the  same  colouring  matter,  but  in  the  same  substance  in  respect  to  dif- 
ferent colouring  matters.  (Chem.  Oaz.,  April  15,  18.'J2.) 

In  order  to  determine  the  commercial  value  of  animal  charcoal,  M.  Coren- 
winder  has  proposed  to  ascertain  its  power  of  absorbing  lime  from  a  solution  of 
saccharate  of  lime  of  determinate  strength.  The  value  is  in  proportion  to  the 
absorbing  power  of  the  charcoal.  A  given  weight  of  the  charcoal  to  be  tested 
ia  left  in  contact,  for  an  hour,  with  a  given  volume  of  the  solution  of  the  sac- 
charate,  taken  in  excess.  The  liquid  is  then  filtered,  and  a  small  measiii^e  of  it 
saturated  with  dilute  sulphuric  acid  of  known  strength.  The  less  the  acid 
necessary  for  this  puq)ose,  the  greater  the  amount  of  lime  absorbed,  and  the 
better  the  animal  charcoal.  (See  Chem.  Gaz.,  Jan.  1,  1854,  p.  IG.) 

Spent  animal  charcoal,  which  has  been  used  by  the  sugar  refiners,  may  have 
its  decolorizing  power  restored  by  calcination,  which  destroys  the  organic  mat- 
ters that  have  become  fixed  in  it ;  and  it  is  stated  that  it  may  be  submitted  to  this 
process  twenty  times  before  becoming  unfit  for  use.  According  to  Pelouze,  the 
same  object  may  be  accomplished  by  subjecting  it  to  a  weak  solution  of  carbo- 
nate of  potassa  or  of  soda.  In  removing  the  colouring  matter,  the  alkaline  solu- 
tion becomes  yellow.  After  its  action  the  animal  charcoal  must  be  carefully 
washed,  first  with  boiling  water,  and  afterwards  with  acidulated  water.  But  a 
process  devised  by  MM.  Leplay  and  Cuisinier  is  probably  more  effectual.  The 
charcoal,  without  being  removed  from  the  cylinders,  is  thoroughly  washed, 
treated  by  steam  to  remove  viscous  substances,  and  then  percolated  successively, 

1.  by  a  weak  alkaline  solution,  which  removes  salts  and  some  colouring  matters, 

2.  by  weak  muriatic  acid,  which,  in  removing  a  certain  amount  of  salts  of  lime, 
liberates  colouring  matter,  3.  again  with  a  weak  alkaline  solution  to  carry  off 
the  remaining  colouring  matter;  and  4.  lastly  by  a  solution  of  biphosphate  of 
lime,  by  which  the  decolorizing  power  of  the  charcoal  is  restored.  (Dr.  F.  C. 
Calvert,  Am.  Journ.  of  Fharm.,  July,  1865,  p.  263;  from  Chem.  News.) 

Animal  charcoal  is  capable  of  taking  the  bitter  principles  from  infusions  and 
tinctures,  and  iodine  from  liquids  which  contain  it  in  solution.  Its  power,  how- 
ever, of  acting  on  solutions  and  chemical  compounds  is  much  more  decided  in 
its  purified  state,  as  shown  by  both  Waringtou  and  Weppen.  In  this  state,  it 
takes  a  number  of  salts  from  their  aqueous  solutions,  and  even  converts  chro- 
raate  of  potassa  into  the  carbonate.  (See  Carbo  Animalis  Purificalus.) 

Bone-black  consists  of  about  90  percent,  of  phosphate  and  carbonate  of  lime, 
and  10  per  cent,  of  charcoal. 

Pharmaceutical  Uses,  &c.  Animal  charcoal  is  used  in  pharmacy  for  decolor- 
izing vegetable  principles,  such  as  gallic  acid,  quinia,  morphia,  veratria,  &c.,  and 
in  the  arts,  principally  for  clarifying  syrups  in  sugar  refining,  and  for  depriving 
spirits  distilled  from  grain  of  the  peculiar  volatile  oil,  called  fusel  oil,  which 
imparts  to  them  an  unpleasant  smell  and  taste,  as  first  distilled.  (See  page  85.) 
The  manner  in  which  it  is  used  as  adecolorizer  is  to  mix  it  with  the  substance 
to  be  decolorized,  and  to  allow  the  mixture  to  stand  for  some  time.  The  char- 
coal unites  with  the  colouring  matter,  ind  the  solution  by  filtration  is  obtained 
white  and  transparent.  Its  use,  however,  in  decolorizing  the  organic  alkalies 
and  other  vegetable  principles,  no  doubt  causes  a  loss  by  absorption  ;  since  it 
has  been  shown  by  the  experiments  of  M.  Lebourdais,  mentioned  under  the 
head  of  purified  animal  charcoal,  that  several  of  these  principles  maybe  obtained 
by  the  sole  action  of  charcoal.  For  most  pharmaceutical  operations,  and  for  use 
as  an  antidote,  animal  charcoal  must  be  purified  by  muriatic  acid  from  phosphate 
and  carbonate  of  lime.  (See  Carbo  Animalis  Purificalus.)  In  the  U.S.  for- 
mula for  sulphate  of  quinia,  however,  it  is  employed  without  purification.  (See 
Quinise  Sulphas.)  According  to  Guthe,  a  German  chemist,  bone  charcoal,  with- 
out purification,  is  to  be  preferred  as  a  decolorizer,  in  all  cases  in  which  the 
calcareous  salts  exert  no  injurious  effect. 
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Pharm.  Uses.  In  preparing  Cinchoniae  Sulphas,  U.  S.;  Morpliia,  U.  S.; 
Quiniae  Sulphas,  U.  S.;  Santouinum,  U.  S. 

Off.  Prep.    Carbo  Animalis  Purificatus.  B. 

CARBO  LIGNI.  U.S.,  Br. 
Cliarcoal. 

Charcoal  prepared  from  wood.  U.  S.  Wood  charred  by  exposure  to  a  red  heat 
without  access  of  air.   Br. 

Vegetable  charcoal;  Charbon  de  bois,  Fr.;  Holzkohle,  Oerm.;  Carbone  di  legno, 
Hal.;  Carbon  de  lena,  Span. 

Preparation  on  the  Large  Scale.  Billets  of  wood  are  piled  in  a  conical 
form,  and  covered  with  earth  and  sod  to  prevent  the  free  access  of  air;  several 
holes  being  left  at  the  bottom,  and  one  at  the  top  of  the  pile,  in  order  to  pro- 
duce a  draught  to  commence  the  combustion.  The  wood  is  then  kindled  from 
the  bottom.  In  a  little  while  the  hole  at  the  top  is  closed,  and,  after  the  igni- 
tion is  found  to  have  pervaded  the  whole  pile,  those  at  the  bottom  are  stopped 
also.  The  combustion  taking  place  with  a  smothered  flame,  the  volatile  portions 
of  the  wood,  consisting  of  hydrogen  and  oxygen,  are  dissipated  ;  while  the  car- 
bon, in  the  form  of  charcoal,  is  left. 

In  this  process  for  the  carbonization  of  wood,  all  the  volatile  products  are 
dissipated  ;  and  a  portion  of  the  charcoal  itself  is  lost  by  combustion.  Wood, 
thus  carbonized,  yields  not  more  than  17  or  18  per  cent,  of  charcoal.  A  better 
method  is  to  char  the  wood  in  iron  cylinders,  when  it  yields  from  22  to  23  parts 
in  100  of  excellent  charcoal;  and,  at  the  same  time,  the  means  are  aflForded  for 
collecting  the  volatile  products,  consisting  of  pyroligneous  acid,  empyreumatic 
oil,  and  tar.  This  process  for  obtaining  charcoal  has  been  descriloed  under 
another  head.  (See  Acidum  Aceticum.)  A  method  of  preparing  charcoal  by 
subjecting  wood  to  over-heated  steam  has  been  invented  by  M.  Yiolette.  When 
the  temperature  of  the  steam  is  572°,  the  wood  is  converted  into  a  peculiar 
charcoal,  called  red  charcoal,  which  is  intermediate  in  its  qualities  between 
wood  and  ordinary  charcoal.  When  the  temperature  is  lower,  the  carbonization 
is  incomplete ;  when  higher,  the  product  is  black  charcoal.  The  steam  process 
yields  a  uniform  charcoal  for  a  given  temperature,  which  may  be  easily  regu- 
lated, and  a  product  about  double  that  obtained  in  closed  cylinders.  Charcoal, 
prepared  in  closed  cylinders,  contains  ten  times  as  much  ash  as  that  ordinarily 
made.  Charcoal  contains  carbon,  in  proportion  to  the  temperature  at  which  it 
is  formed ;  varying  from  65  per  cent,  when  made  at  482°,  to  80  per  cent,  at 
752°.  The  gaseous  matter  present  is  always  inversely  as  the  temperature  of 
carbonization.  Thus,  for  charcoal  made  at  572°,  it  is  one-third  of  its  weight; 
at  662°,  one-fourth.  (Journ.  de  Pharm.,  Juillet,  1851,  p.  35.) 

Mr.  E.  C.  C.  Stanford  has  called  attention  to  a  variety  of  vegetable  charcoal, 
obtained  by  charring  a  species  of  sea- weed,  Laminaria  digitata,  gathered  on  the 
shores  of  the  Hebrides,  which,  although,  on  account  of  the  large  proportion  of 
carbonate  of  lime  contained  in  it  (20  per  cent),  unfit  for  use  in  refining  sugar, 
possesses  more  of  the  deodorizing  and  decolorizing  power  than  animal  charcoal 
itself,  which,  with  the  exception  referred  to,  it  closely  resembles  in  chemical 
composition.  {Pharm.  Journ.  arid  Trans.,  Oct.  1867,  p.  186.) 

Preparation  for  Medicinal  Use.  M.  Belloc  recommends  charcoal  for  this 
purpose  to  be  obtained  from  poplar  shoots,  cut  at  the  time  the  sap  rises,  and 
deprived  of  their  bark.  The  carbonization  should  be  performed  in  cast-iron 
vessels  at  a  red-white  heat.  The  product  is  a  light  and  brilliant  charcoal,  which 
must  be  purified  by  being  macerated  for  three  or  four  days  in  water,  frequently 
renewed.  It  is  then  dried,  powdered,  and  placed  in  bottles,  which  should  be 
well  stopped.  The  charcoal  most  esteemed  in  Philadelphia,  for  medicinal  pur- 
poses, is  that  prepared  by  the  Messrs.  Dupont,  near  Wilmington,  Delaware, 
for  the  manufacture  of  gunpowder.  It  is  made  from  young  willow  shoots  of 
two  or  three  years'  growth. 
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Properlien.  Charcoal  is  a  black,  shining,  brittle,  porous  sobstancc,  tastclesg 
and  inodorous,  and  insoluble  in  water.  Ik  is  a  j?ood  conductor  of  electricity, 
but  a  l)ad  one  of  heat.  It  |)o.ssesse8  the  remarkable  property  of  ab.sorbinj?  many 
times  its  own  bulk  of  certain  jfases.  When  exposed  to  the  air  after  ignition,  it 
increases  rapi<lly  in  weight,  absorbing  from  12  to  14  percent,  of  moisture.  As 
ordinarily  prepared,  it  contains  the  incombustible  part  of  the  wood  amounting 
to  1  or  2  per  cent.,  which  is  left  as  ashes  when  the  charcoal  is  burned.  These 
may  be  removed  by  digesting  the  charcoal  in  diluted  muriatic  acid,  and  after- 
wards washing  it  thoroughly  with  boiling  water. 

Medical  Properties,  d;c.  Powdered  charcoal  is  disinfectant  and  absorbent. 
It  is  employed  with  advantage  in  diarrhoea  as  an  absorbent,  and  in  dyspepsia 
with  fetid  breath  and  eructations.  It  was  given  in  dysentery  by  the  late  Dr. 
Robert  Jackson,  who  found  it  to  have  the  effect  of  soothing  the  patient,  and 
improving  the  character  and  consistence  of  the  stools.  It  is  also  useful,  in  the 
form  of  injection,  in  putrid  discharges  from  the  uterus.  M.  Belloc  recommends 
it  strongly  in  ga.stralgia,  and  especially  pyrosis,  in  which,  if  it  fails  to  remove 
the  disease,  it  abates  the  pain,  nausea,  and  vomiting;  and  his  ob.servations  have 
been  confirmed  by  a  committee  of  the  French  Academy  of  Medicine.  As  a  rem- 
edy in  obstinate  constipation.  Dr.  Daniel,  of  Savannah,  speaks  of  it  in  high 
terms.  He  also  found  it  useful  in  the  nausea  and  constipation  of  pregnancy.  On 
the  other  hand,  some  practitioners  have  found  charcoal  to  confine  the  bowels. 
Dr.  Wilson,  of  New  Zealand,  speaks  highly  of  it  in  the  diarrhoea  of  measles, 
and  in  epidemic  cholera.  Dr.  Newman  recommends  it  as  a  dressing  to  wounds 
and  ulcers.  Mr.  Wormald,  of  St.  Bartholomew's  Hospital,  has  made  a  useful 
application  of  the  disinfecting  power  of  dry  charcoal,  in  what  he  calls  the  char- 
coal quilt.  This  consists  of  two  sheets  of  cotton  wadding,  quilted  together  in 
small  segments,  with  a  tolerably  thick  layer  of  powdered  charcoal  between  them. 
The  quilts,  thus  prepared,  may  be  of  any  size,  so  as  to  fit  a  gangrenous  sore  or 
stump.  Its  use  as  an  ingredient  of  poultices  is  noticed  under  Cataplasma  Car- 
bonis.  Several  of  its  varieties  are  used  as  tooth-powder.  Those  generally  pre- 
ferred are  the  charcoals  of  the  cocoa-nut  shell  and  of  bread.  It  is  said  that  char- 
coal proves  useful  in  preserving  the  teeth  by  absorbing  the  acid  sometimes  mor- 
bidly present  in  the  mucus  of  the  mouth.  The  dose  of  charcoal  varies  from  one 
to  four  tcaspoonfals  or  more.  Dr.  Daniel  gave  it  in  his  case  of  constipation  in 
doses  of  a  tablespoonful,  repeated  every  half  hour. 

For  internal  u.se  charcoal  is  preferred  by  some  in  the  granular  form.  Mr. 
W.  Lascelles  Scott  employs  the  following  method  of  preparing  it.  He  prefers 
the  wood  of  the  box,  willow,  or  linden,  which,  after  being  charred,  should  be 
allowed  to  cool  out  of  contact  with  air,  then  boiled  for  some  time  in  dilute  mu- 
riatic acid,  and  afterwards,  having  been  thoroughly  washed  with  pure  water, 
in  a  little  weak  ammonia.  The  fragments  are  again  ignited,  and  then  quickly 
powdered,  and  passed  through  a  sieve  of  80  or  100  apertures  to  the  inch.  Nine 
pounds  of  this  powder  are  mi.xed  with  one  pound  of  pure  sugar  passed  through 
a  30  sieve,  and  4  ounces  of  gum  arable  in  impalpable  powder.  The  whole  is 
then  moistened  with  a  few  ounces  of  warm  distilled  water,  to  which  have  been 
added  an  ounce  and  a  quarter  of  tincture  of  benzoin,  and  a  little  mucilage.  The 
mass  is  now  granulated  on  flat  steam  pans,  in  the  usual  manner,  at  a  tempera- 
ture of  215°  or  225°,  When  perfectly  dry  it  is  sifted,  and  secured  in  well- 
stopped  bottles.  (Chevi.  News,  Oct.  18, 1867,  p  204.) 

Schonbein  has  observed  the  power  of  charcoal  to  absorb  chlorine,  iodine,  and 
bromine,  both  in  the  gaseous  or  vaporous  state,  and  in  aqueous  solution.  He  has 
also  noticed  its  deoxidizing  eCFects,  when  shaken  with  certain  salts  of  peroxides, 
reducing  them  to  salts  of  protoxides.  The  power  of  charcoal  to  precipitate 
gold  and  other  metals  on  its  surface  has  long  been  known. 

Charcoal  has  been  employed  with  good  effect,  as  a  deodorizer,  in  dissecting 
rooms,  placed  in  open  pans  through  the  room.  It  has  the  advantage  over  the 
chlorides  that  it  has  no  smell.  When  it  loses  its  effect,  it  requires  merely  to  be 
recalcined.  Water  for  long  voyages  is  kept  sweet  by  having  a  little  powdered 
charcoal  added  to  each  cask. 
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Dr.  Stcnhouse  has  devised  a  process  for  combining  alumina  with  common 
vegetable  charcoal,  forming  what  he  calls  aluminized  charcoal,  which  is  an 
economical  substitute  for  purified  animal  charcoal,  and  equally  efficacious  as  a 
decolorizer.  It  is  prepared  by  digesting  finely  powdered  charcoal  with  sufficient 
of  the  solution  of  sulphate  of  alumina  to  give  an  impregnation  of  *I"5  per  cent, 
of  alumina.  The  whole  is  evaporated  to  dryness,  and  ignited  in  a  covered  Hes- 
sian crucible,  until  the  water  and  acid  have  been  dissipated.  Aluminized  char- 
coal is  perfectly  black,  though  thoroughly  impregnated  with  anhydrous  alumina, 
and  only  requires  to  be  carefully  pulverized  to  be  readyfor  use.  (Fharm.  Journ., 
Jan,  185Y,  p.  364.)  On  similar  principles,  Dr.  Stenhouse  prepares  what  he  calls 
ar^(/?cmZ  6one-&Zac^,  by  impregnating  powdered  wood  charcoal  with  7'5  per 
cent,  of  phosphate  of  lime,  by  digesting  it  in  a  solution  of  this  salt  in  muriatic 
acid,  evaporating  to  dryness,  and  igniting  in  covered  vessels.  This  charcoal 
decolorizes  well,  but  can  be  used  only  for  neutral  solutions. 

Charcoal  may  act  either  as  an  oxidizer  or  deoxidizer  ;  and  these  contrary 
powers  seem  to  depend  upon  its  having  for  oxygen  a  medium  affinity,  which 
enables  it  to  take  that  element  from  somebodies,  and  to  yield  it  toothers. 
Thus,  it  is  known  to  reduce  several  oxides ;  while,  on  the  other  hand,  it  power- 
fully oxidizes  animal  matter.  The  bodies  of  two  dogs  having  been  laid  in  an 
open  box  on  a  bed  of  charcoal,  a  few  inches  deep,  and  covered  by  the  same 
material,  were  kept  by  Mr.  John  Turnbull,  of  Glasgow,  for  six  months  in  his 
laboratory,  without  emitting  any  perceptible  effluvium;  and,  when  they  were 
examined  at  the  end  of  this  time,  scarcely  anything  remained  but  the  bones. 
Dr.  Stenhouse,  who  relates  this  expei*imeut,  has  confirmed  it  by  observations 
of  his  own,  and  believes  that  the  animal  matter  thus  treated,  undergoes  putre- 
faction; though  the  products,  by  their  rapid  oxidation,  are  prevented  from 
contaminating  the  air.  He,  therefore,  considers  charcoal  not  to  be  antiseptic, 
but  the  very  opposite.  {Chem.  Gaz.,  April,  1854,  p.  132.) 

The  study  of  the  absorbent  and  oxidizing  properties  of  charcoal  has  led  Dr. 
Stenhouse  to  apply  it  to  the  purpose  of  preventing  the  access  of  noxious  efflu- 
via to  the  lungs  in  respiration.  This  object  he  proposes  to  effect  by  covering 
the  nose  and  mouth  with  what  he  calls  the  charcoal  respirator.  The  instrument 
consists  of  a  layer  of  coarsely  powdered  charcoal,  a  quarter  of  an  inch  thick, 
between  two  sheets  of  silvered  wire  gauze,  covered  with  thin  woollen  cloth,  by 
means  of  which  the  temperature  of  the  inspired  air  is  greatly  increased.  The 
frame  is  made  of  thin  sheet  copper;  but  the  edges,  of  lead  padded  and  lined 
with  velvet  so  as  to. fit  the  lower  part  of  the  face.  Dr.  Stenhouse  considers  his 
respirator  to  act  as  an  air  filter,  and  to  be  peculiarly  adapted  to  protect  the 
wearer  against  infectious  diseases  {Pharm.  JoUrn.,  Jan.  1855,  p.  3i8.)  This 
instrument  must  not  be  confounded  with  Jeffrey's  wire  ventilator,  which  is 
intended  solely  to  warm  the  air  before  entering  the  lungs. 

Pharm.  Uses.  In  the  preparation  of  Acidum  Sulphurosum ;  Potassii  Bromi- 
dum,  Br.;  Potassii  lodidum. 

Off.  Prep.  Cataplasma  Carbonis,  Br.  B. 

CARDAMOMUM.   U.S., Br. 
Cardamom. 

The  fruit  of  Elettaria  Cardamomum.  U.  S.  Cardamoms.  The  dried  capsules 
of  the  Malabar  Cardamom,  Elettaria  Cardamomum.  The  seeds  are  best  kept 
in  their  pericarps,  from  which  they  should  be  separated  when  required  for  use, 
the  pericarpial  coats  being  rejected.  Br. 

Petit  cardamome,  Fr.;  Kleine  Cardamomon,  Germ.;  CardamDmo  minore,  ItnL;  Car- 
damomo  menor,  Span.;  'Ehil,  Arab.;  Kakolahseghar,  Persian;  Capalaga,  Malay;  Gujaratii 
elachi,  Hindoost. 

The  subject  of  Cardamom  has  been  involved  in  some  confusion  and  uncer- 
tainty, both  in  its  commercial  and  botanical  relations.  The  name  has  been  ap- 
plied to  the  aromatic  capsules  of  various  Indian  plants  belonging  to  the  family 


PART  I.  Chrdamomim.  8SS 

of  ScitaminesB.  Three  varieties  have  long  been  designated  by  the  several  titles 
of  the  le.Hser,  middle,  and  larger — cardamomum  minus,  medium,  and  majua; 
but  these  terms  have  been  used  differently  by  different  writers,  so  that  their  pre- 
cise signification  remains  doubtful.  To  the  late  Dr.  Pereira  we  are  mainly  in- 
debted for  the  clearing  up  of  this  confusion.  It  is  well  known  that  the  lesser 
cardamom  of  most  writers  is  the  variety  recognised  by  the  Pharmacopoeias, 
and  generally  kept  in  the  shops.  The  other  varieties,  though  circulating  to  a 
greater  or  less  extent  in  European  and  Indian  commerce,  are  little  known  in 
this  country.*  The  following  remarks  have  reference  exclusively  to  the  genu- 
ine Malabar  or  officinal  cardamom. 

*  The  following  is  a  sketch  of  the  non-officinal  cardamoms,  chiefly  from  Pereira. 

1.  Crylon  Cardamom.  Thishas  been  denominated  variously  carrfamowM»n»n«diMm,<;arrfo- 
tn<ymwn  majus,  and  cardamomum.  longum^,  and  is  sometimes  termed  in  English  commerce 
wild  cardamom.  It  is  the  large  cardamom  of  Guibourt.  In  the  East  it  is  sometimes  called 
grains  0/  Paradise ;  but  it  is  distinct  from  the  product  known  with  us  by  that  name.  It  is 
derived  from  a  plant  cultivated  in  Candy,  in  the  Island  of  Ceylon,  which  belongs  to  the 
same  genus  as  tnat  producing  the  officinal  cardamom,  and  is  designated  by  Sir  James 
Edward  Smith  Elettaria  major.  This  plant  was  described  by  Pereira  in  the  Pharmaceutical 
Journal  and  Transactions  (ii.  888).  The  fruit  is  a  lanceolate-oblong,  acutely  triangular 
capsule,  somewhat  curved,  about  an  inch  and  a  half  long  and  four  lines  broad,  with  flat 
and  ribbed  sides,tough  and  coriaceous,  brownish  or  yellow  ash-coloured,  having  frequently 
at  one  end  the  long,  cylindrical,  three-lobcd  calyx,  and  at  the  other  the  fruit-stalk.  It  is 
three-celled,  and  contains  angular,  rugged,  yellowish-red  seeds,  of  a  peculiar  fragrant 
odour,  and  spicy  taste.  Its  effects  are  analogous  to  those  of  the  officinal  cardamom. 

2.  Round  Cardamom.  This  is  probably  the  "A/umfjiof  of  Dioscorides,  and  the  Amomi  uva 
of  Pliny,  and  is  believed  to  be  the  fruit  of  Amomum.  Cardamomum  (Willd.),  growing  in 
Sumatra,  Java,  and  other  East  India  islands.  The  capsules  are  usually  smaller  than  a 
cherry,  roundish  or  somewhat  ovate,  with  three  convex  sides,  more  or  less  striated  lon- 
gitudinally, yellowish  or  brownish-white,  and  sometimes  reddish,  with  brown,  angular, 
cuneiform,  shrivelled  seeds,  which  have  a  spicy  camphorous  flavour.  They  are  sometimes, 
though  rarely,  met  with  connected  in  their  native  clusters,  constituting  the  amom.um 
racemosum,  or  amome  en  grappes  of  the  French.  They  are  similar  in  medicinal  prop- 
erties to  the  officinal,  but  are  seldom  used  except,  in  the  southern  parts  of  Europe. 

3.  Java  Cardamom.  The  plant  producing  this  variety  is  supposed  to  oe  the  Am»mum  maxi- 
mum of  Roxburgh,  growing  in  Java  and  other  Malay  islands,  andsaid  to  be  cultivated  in 
the  mountains  of  Nepaul.  The  product  of  the  latter  site  is  called  Nepaul  or  Bengal  carda- 
moms in  the  East.  The  capsules  are  oval,  or  oval-oblong,  often  somewhat  ovate,  from  eight 
to  fifteen  lines  long,  and  from  four  to  eight  broad,  usually  flattened  on  one  side  and  con- 
vex on  the  other,sometimes  curved, three-valved, and  occasionally  imperfectly  three-lobcd, 
of  a  dirty  grayish  brown  colour,  and  coarse  fibrous  appearance.  They  are  strongly  ribhed, 
and,  when  soaked  in  water,  exhibit  from  nine  to  thirteen  ragged  memhranous  wings, which 
distinguish  them  from  all  other  varieties.  The  seeds  have  a  feebly  aromatic  taste  and  smell. 
This  variety  of  cardamom  affords  but  a  very  small  proportion  of  volatile  oil,  is  altogether 
of  inferior  quality,  and,  when  imported  into  London,  is  usually  sent  to  the  continent. 

4.  Madagascar  Cardamom.  This  is  the  Cardamomum  majus  of  Geiger  and  some  others, 
and  is  thought  to  he  the  fruit  of  Amiomum  angustifolium.  of  Sonnerat,  growing  in  marshv 
grounds,  in  Madagascar.  The  capsule  is  ovate,  pointed,  flattened  on  one  side,  striate<f, 
with  a  broad  circular  scar  at  the  bottom  surrounded  by  an  elevated,  notched,  corrugated 
margin.    The  seeds  have  an  aromatic  flavour  analogous  to  that  of  officinal  cardamom. 

5.  Grains  of  Paradise.  Grana  Paradlsi.  Under  this  name  and  that  of  Guinea grai7is,  and 
Malegueia  or  MaUagueiia  pepper,  are  kept  in  the  shops  small  seeds  of  a  round  or  ovate  form, 
often  angular  and  somewhat  cuneiform,  minutely  rough,  brown  externally,  white  within, 
of  a  feebly  aromatic  odour  when  rubbed  between  the  fingers,  and  of  a  strongly  hot  and 
peppery  taste.  Two  kinds  of  them  are  known  in  the  English  market,  one,  larger,  plumper, 
and  more  warty,  with  a  short  conical  projecting  tuft  of  pale  fibres  on  the  umbilicus ;  the 
other,  smaller  and  smoother,  and  without  the  fibrous  tuft.  The  latter  are  the  most  com- 
mon. It  is  probable  that  one  of  the  varieties  is  produced  by  Amomum  Grana  Paradisi  of 
Sir  J.  E.  Smith,  and  the  other  by  Roacoa's  Amomum  Melegueta.  (Pereira's  Mat.  Med.,  3d 
cd.,  p.  1134.)  Dr.  "W.  F.  Daniell,  who  has  published  {Pharm.  Journ.  and  Trans.,  xiv.  312 
and  356)  an  elaborate  paper  on  the  Amoma  of  Western  Africa,  states  that  the  true  Malla- 
guetta  pepper  is  obtained  exclusively  from  varieties  of  the  same  species,  to  which  belong 
the  Amomum  Ghana  Paradisi  of  Afzelius,  and  the  A.  Melegueta  of  Roscoe;  while  the  A. 
Grana  Paradisi  of  Sir  J.  E.  Smith  is  a  difterent  plant,  and  yields  a  different  product.  These 
grains  are  imported  from  Guinea,  and  other  parts  of  the  western  coast  of  Africa.  Similar 
grains  are  taken  to  England  from  Demarara,  where  they  are  obtained  from  a  plant  culti- 
vated by  the  negroes,  supposed  to  have  been  brought  from  Africa,  and  believed  by  Dr. 
Pereira  to  be  the  Amomum  Melegueta  of 'Roacoe.  {Ibid.,  vi.  412.)  At  the  international  cx- 
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Linnaeus  confounded,  under  the  name  of  Amomum  Cardamomum,  two  dif- 
ferent vegetables — the  genuine  plant  of  Malabar,  and  another  growing  in  Java. 
These  were  separated  by  Willdenow,  who  conferred  on  the  former  Sonnerat's 
title  0^  Amomum  repens,  while  he  retained  the  original  name  for  the  latter, 
though  not  the  true  cardamom  plant.  In  the  tenth  volume  of  the  Linn.  Trans- 
actions, A.D.  1811,  Mr.  White,  a  British  Army  Surgeon  in  India,  published  a 
very  minute  description  of  the  Malabar  plant,  which  he  had  enjoj^ed  frequent 
opportunities  of  examining  in  its  native  state.  From  this  description,  Dr.  Maton 
inferred  that  the  plant,  according  to  Roscoe's  arrangement  of  the  Scitamineae, 
could  not  be  considered  an  Amomum;  and,  as  he  was  unable  to  attach  it  to  any 
other  known  genus,  he  proposed  to  construct  a  new  one  with  the  name  of  Elet- 
taria,  derived  from  elettari,  or  elatari,  the  Malabar  name  of  this  vegetable.  Sir 
James  Smith  afterwards  suggested  the  propriety  of  naming  the  new  genus  Ma- 
tonia,  in  honour  of  Dr.  Maton ;  and  the  latter  title,  having  been  adopted  by 
Roscoe,  obtained  a  place  in  former  editions  of  the  London  and  U.  S.  Pharma- 
copseias.  The  celebrated  Dr.  Roxburgh  described  the  Malabar  cardamom  plant 
as  an  Alpinia,  with  the  specific  name  Cardamomum.  As  doubts  were  enter- 
tained of  the  necessity  for  the  new  genus  proposed  by  Maton,  Roxburgh  was 
followed  in  the  London  and  U.  S.  Pharmacopoeias,  and  the  fruit  was  referred 
to  Alpinia  Cardamomum.  This  decision,  however,  has  been  revised  in  the 
latest  editions  of  the  U.  S.  and  British  Pharmacopoeias,  in  which  the  plant 
is  entitled  Elettaria  Cardamomum.  Finally,  Roscoe  has  arranged  it  with  the 
abandoned  genus  JRenealmia  of  Linnaeus,  which  he  has  restored. 

Elettaria.  Sex.  Syst.  Monandria  Monogynia.  —  Nat.  Ord.  Scitaminese. 
Brown.    Zingiberaceae.  Lindley. 

Gen.  Ch.  Corolla  with  the  tube  filiform  and  the  inner  limb  one-lipped.  An- 
ther naked.  Capsule  often  berried,  three-celled,  three-valved.  Seeds  numerous, 
arillate.  Blume. 

Elettaria  Cardamomum.  Maton.  —  Alpinia  Cardamomum.  Roxburgh. — 
Amomum,  Repens.  Sonnerat;  Willd.  Sp.  Plant,  i.  9.  —  JRenealmia  Cardamo- 
mum. Roscoe,  Monandrous  Plants.  Figured  in  Linn.  Trans,  x.  248,  and 
Carson's  Illust.  of  Med.  Bot.  ii.  55.  The  Cardamom  plant  has  a  tuberous  hori- 
zontal root  or  rhizoma,  furnished  with  numerous  fibres,  and  sending  up  from 
eight  to  twenty  erect,  simple,  smooth,  green  and  shining,  perennial  stems,  which 
rise  from  six  to  twelve  feet  in  height,  and  bear  alternate  sheathing  leaves. 
These  are  from  nine  inches  to  two  feet  long,  from  one  to  five  inches  broad, 
elliptical-lanceolate,  pointed,  entire,  smooth  and  dark-green  on  the  upper  sur- 
face, glossy  and  pale  sea-green  beneath,  with  strong  midribs,  and  short  foot- 
stalks. The  flower-stalk  proceeds  from  the  base  of  the  stem,  and  lies  upon  the 
ground,  with  the  flowers  arranged  in  a  panicle.  The  calyx  is  monophyllous, 
tubular,  and  toothed  at  the  margin ;  the  corolla  monophyllous  and  funnel- 
shaped,  with  the  inferior  border  unilabiate,  three-lobed,  and  spurred  at  the  base. 
The  fruit  is  a  three-celled  capsule,  containing  many  seeds. 

hibition  of  1862,  at  London,  the  author  noticed  a  specimen  of  similar  grains,  under  the 
name  of  grains  of  Paradise,  sent  from  the  island  of  Trinidad.  Their  effects  on  the  system 
are  analogous  to  those  of  pepper;  but  they  are  seldom  used  except  in  veterinary  practice, 
and  to  give  artificial  strength  to  spirits,  wine,  beer,  and  vinegar.  In  the  same  journal 
(ii.  443),  Dr.  Pereira  points  out  seven  distinct  scitamineous  fruits,  to  which  the  name  of 
grains  of  Paradise  has  been  applied  by  different  authors. 

Other  products  of  different  Scitaminese,  which  have  received  the  name  of  cardamom, 
are  described  by  Pereira;  but  the  above  are  all  thatare  known  in  commerce,  or  likely  to 
be  brought  into  our  drug  markets. 

In  the  Pharm.  Journ.  and  Trans,  (xiv.  352),  and  in  the  same  journal  for  October,  1861 
(p.  207),  and  for  September,  1862  (p.  110),  are  papers  by  Mr.  Daniel  Hanbury  on  some 
rare  kinds  of  cardamom  of  Siam,  Cochin-China,  Tonquin,  and  China,  in  which  new  in- 
formation is  given  on  varieties  already  known,  and  others  are  noticed  which  appear 
hitherto  to  have  escaped  the  attention  of  European  writers ;  but  as  these  are  of  little  prac- 
tical interest  to  American  pharmaceutists,  we  must  content  ourselves  with  referring  those 
who  wish  to  investigate  especially  the  subject  of  the  cardamoms  and  analogous  products, 
to  the  sources  of  information  alluded  to. 
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This  valuable  plant  is  a  native  of  the  mountains  of  Malabar,  where  it  springs 
up  spontaneously  in  tho  forests  after  tho  removal  of  the  underjrrowth.  From 
time  immemorial,  great  nuuibers  of  the  natives  have  derived  a  livelihood  from 
its  cultivation.  It  be<?ins  to  yield  fruit  at  the  end  of  the  fourth  year,  and  con- 
tinues to  boar  for  several  years  afterwards.  The  capsules  when  ripe  are  picked 
from  the  fruit-stems,  dried  over  a  gentle  fire,  and  separated  by  rubbing  with 
the  hands  from  the  footstalks  and  adhering  calyx. 

Thus  prepared^  they  are  ovate-oblong,  from  three  to  ten  lines  long,  from 
two  to  four  thick,  three-sided  with  rounded  angles,  obtusely  pointed  at  both 
ends,  longitudinally  wrinkled,  and  of  a  yellowish-white  colour.  The  seeds  which 
they  contain  are  small,  angular,  irregular,  rough  as  if  embossed  upon  their  sur- 
face, of  a  brown  colour,  easily  reduced  to  powder,  and  thus  separable  from  tho 
capsular  covering,  which,  though  slightly  aromatic,  is  much  less  so  than  the  seeds, 
and  should  be  rejected  when  tho  medicine  is  administered.  The  seeds  constitute 
about  74  parts  per  cent,  by  weight.  According  to  Pereira,  three  varieties  are 
distinguished  in  commerce: — 1.  tho  shorts,  from  three  to  six  lines  long, from  two 
to  three  broad,  browner  and  more  coarsely  ribbed,  and  more  highly  esteemed 
than  the  others;  2.  the  long-longs,  from  seven  lines  to  an  inch  in  length  by  two 
or  three  lines  in  breadth,  elongated,  and  somewhat  acuminate ;  and  3.  the  short- 
longs,  which  are  somewhat  shorter  and  less  pointed  than  the  second  variety. 
The  odour  of  cardamom  is  fragrant,  the  taste  warm,  slightly  pungent,  and  highly 
aromatic.  These  properties  are  extracted  by  water  and  alcohol,  but  more  readily 
by  the  latter.  They  depend  on  a  volatile  oil,  which  rises  with  water  in  distilla- 
tion. The  seeds  contain,  according  to  Trommsdorf,  46  per  cent,  of  volatile 
oil,  10'4  of  fixed  oil,  25  of  a  salt  of  potassa  mixed  with  a  colouring  principle, 
3-0  of  starch,  1*8  of  azotized  mucilage,  0*4  of  yellow  colouring  matter,  and  773 
of  ligneous  fibre.  The  volatile  oil  is  colourless,  of  an  agreeable  and  very  pene- 
trating odour,  and  of  a  strong,  aromatic,  burning,  camphorous,  and  bitterish 
taste.  Its  sp.gr.  is  0*945.  It  cannot  be  kept  long  without  undergoing  change, 
and  finally,  even  though  excluded  from  the  air,  loses  its  peculiar  odour  and  taste. 
If  ether  be  made  to  percolate  through  the  powdered  seeds,  and  the  liquor  ob- 
tained be  deprived  of  the  ether,  a  light  greenish-brown  fluid  remains,  consist- 
ing almost  exclusively  of  the  volatile  and  fixed  oils.  It  has  the  odour  of  carda- 
mom, and  keeps  better  than  the  oil  obtained  by  distillation.  (Am.  Journ.  of 
Phann.,  xxi.  116.)  The  seeds  should  be  powdered  only  when  wanted  for  use; 
as  they  retain  their  aromatic  properties  best  while  in  the  capsules. 

Medical  Properties  and  Uses.  Cardamom  is  a  warm  and  grateful  aromatic, 
less  heating  and  stimulating  than  some  others  belonging  to  the  class,  and  very 
useful  as  an  adjuvant  or  corrective  of  cordial,  tonic,  and  purgative  medicines. 
Throughout  the  East  Indies  it  is  largely  consumed  as  a  condiment.  It  was 
known  to  the  ancients,  and  derived  its  name  from  the  Greek  language.  In  this 
country  it  is  employed  chiefly  as  an  ingredient  in  compound  preparations. 

Off.  Prep.  Extractum  Colocynthidis  Compositura;  Pulvis  Aroraaticus,  U.  S.; 
Pulvis  Cinnamomi  Comp.,  Br.;  Pulvis  Cretae  Aromaticus,  Br.;  Tinctura  Car- 
damomi,  U.  S.;  Tinct.  Cardamomi  Comp.;  Tinct.  Gentianse  Comp.;  Tinct. 
Rhei ;  Vinum  Aloes.  W. 

CAROTA.  U.  S.  Secondary/. 
Carrot  Seed. 

The  fruit  of  Daucus  Carota.   U.  S. 

Carotte,  Fr.;  Gemeino  Mohro,  Golbe  Rubo,  Oerm.;  Carota,  Hal.;  Lanahoria,  Span. 

Daucus.  Sex.  Syst.  PentandriaDigynia. — Nat.  Ord.  Umbelliferaeor  Apiacese. 

Gen.  Gh.  Corolla,  somewhat  rayed.  Florets  of  the  disk  abortive.  Fruit  his- 
pid with  hairs.  Willd. 

Daucus  Carota.  Willd.  Sp.  Plant,  i.  1389;  Wood  v.  Med.  Bot.  p.  130,  t.  50. 
The  wild  carrot  has  a  biennial  spindle-shaped  root,  and  an  annual,  round,  fur- 
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rowed,  hairy  stem,  which  divides  into  long,  erect,  flower- bearing  branches,  and 
rises  two  or  three  feet  in  height.  The  leaves  are  hairy,  and  stand  on  footstalks 
nerved  on  their  under  side.  The  lower  are  large  and  tripinnate,  the  upper, 
smaller  and  less  compound ;  in  both,  the  leaflets  are  divided  into  narrow  pointed 
segments.  The  flowers  are  small,  white,  and  disposed  in  many-rayed  compound 
umbels,  which  are  at  first  flat  on  the  top  and  spreading,  but,  when  the  seeds  are 
formed,  contract  so  as  to  present  a  concave  cup-like  surface.  A  sterile  flower,  of 
a  deep-purple  colour,  is  often  observable  in  the  centre  of  the  umbel.  The  general 
involucrum  is  composed  of  several  leaves,  divided  into  long  narrow  segments; 
the  partial  is  more  simple.  The  petals  are  five,  unequal,  and  cordate.  The  fruit 
consists  of  two  plano-convex  hispid  portions,  connected  by  their  flat  surfaces. 
Daucus  Carota  is  exceedingly  common  in  this  country,  growing  along  fences, 
and  in  neglected  fields,  which,  in  the  months  of  June  and  July,  are  sometimes 
white  over  their  whole  surface  with  its  flowers.  It  grows  wild  also  in  Europe, 
from  which  it  is  supposed  by  some  botanists  to  have  been  introduced  into  the 
United  States.  The  well-known  garden  carrot  is  the  same  plant,  somewhat 
altered  by  cultivation.  The  officinal  portions  are  the  fruit  of  the  wild,  and  the 
root  of  the  cultivated  variety. 

1.  Carrot  Seed.  Strictly  speaking,  these  should  be  called  the  fruit.  They 
are  very  light,  of  a  brownish  colour,  of  an  oval  shape,  flat  on  one  side,  and  con- 
vex on  the  other,  and  on  their  convex  surface  present  four  longitudinal  ridges, 
to  which  stiff,  whitish  hairs  or  bristles  are  attached  They  have  an  aromatic 
odour,  and  a  warm,  pungent,  and  bitterish  taste.  By  distillation  they  yield  a 
pale-yellow  volatile  oil,  upon  which  their  virtues  chiefly  depend.  Boiling  water 
extracts  their  active  properties. 

Medical  Properties  and  Uses.  Carrot  seeds  are  moderately  excitant  and 
diuretic,  and  are  employed  in  chronic  nephritic  affections,  and  in  dropsy.  As 
they  possess  the  cordial  properties  of  the  aromatics,  they  are  especially  adapted 
to  cases  in  which  the  stomach  is  enfeebled.  They  are  said  to  afford  relief  in  the 
strangury  from  blisters.  From  thirty  grains  to  a  drachm  of  the  bruised  seeds 
may  be  given  at  a  dose,  or  a  pint  of  the  infusion,  containing  the  virtues  of  half 
an  ounce  or  an  ounce  of  the  seeds,  may  be  taken  during  the  day.  The  whole 
umbel  is  often  used  instead  of  the  seeds  alone. 

2.  Carrot  Root.  The  root  of  the  wild  carrot  is  whitish,  hard,  coriaceous, 
branched,  of  a  strong  smell,  and  an  acrid,  disagreeable  taste ;  that  of  the  culti- 
vated is  reddish,  fleshy,  thick,  conical,  rarely  branched,  of  a  pleasant  odour, 
and  a  peculiar,  sweet,  mucilaginous  taste.  The  constituents  of  the  root  are  crys- 
tallizable  and  uncrystallizable  sugar,  a  little  starch,  extractive,  gluten,  albumen, 
volatile  oil,  vegetable  jelly  or  pectin,  malic  acid,  saline  matters,  lignin,  and  a 
peculiar  crystalliz able,  ruby-red,  neuter  principle,  without  odour  or  taste,  called 
carotin.  According,  however,  to  MM.  Frorde  and  Soeauer,  carotin,  as  well  as  a 
modification  which  has  been  named  hydrocarotin,\s  in  fact  cholesterin  coloured 
by  a  red  pigment.  {Am.  Journ.  of  Pharm.,  Nov,  1866,  p.  505.)  The  substance 
called  vegetable  jelly  was  by  some  considered  a  modification  of  gum  or  mucil- 
age, combined  with  a  vegetable  acid  Braconnot  found  it  to  be  a  peculiar  prin- 
ciple, and  named  \t  pectin  from  the  Greek  (Ttrixrn;),  expressive  of  its  charac- 
teristic property  of  gelatinizing.  It  exists  more  or  less  in  all  vegetables, 
and  is  abundant  in  certain  fruits  and  roots  from  which  jellies  are  prepared.  It 
may  be  separated  from  the  juice  of  fruits  by  alcohol,  which  precipitates  it  in 
the  form  of  a  jelly.  This  being  washed  with  weak  alcohol  and  dried,  yields  a 
semi-transparent  substance  bearing  some  resemblance  to  ichthyocoUa.  Im- 
mersed in  100  parts  of  cold  water,  it  swells  like  bassorin,  and  ultimately  forms 
a  homogeneous  jelly.  With  a  larger  proportion  it  exhibits  a  mucilaginous  con- 
sistence. It  is  less  acted  on  by  boiling  than  by  cold  water.  When  perfectly 
pure  it  is  tasteless,  and  has  no  effect  on  vegetable  blues.  A  striking  peculiarit.y 
is  that,  by  the  agency  of  a  fixed  alkali  or  alkaline  earthy  base,  it  is  instantly 
converted  into  pectic  acid,  which  unites  with  the  base  to  form  a  pectate.  This 
may  be  decomposed  by  the  addition  of  an  acid,  which  unites  with  the  base,  and 
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separates  the  pectic  acid.  Peclic  acid  thus  obtaiDed  is  in  the  form  of  a  colour- 
less jelly,  Hlightly  acidulous,  with  the  property  of  reddenin;^  litmus  paper, 
scarcely  soluble  iu  cold  water,  more  soluble  in  boiling  water,  and  forming  with 
the  latter  a  solution,  which,  though  it  does  not  become  solid  on  cooling,  is  co- 
agulated by  alcohol,  lime-water,  acids,  or  salts,  and  even  by  sugar  if  allowed  to 
stand  for  some  time.  With  the  alkalies  it  forms  salts,  capable  of  gelatinizing; 
with  the  earths  and  metallic  oxides,  iusoluble  salts.  Jiraconnot  thinks  that  pectic 
acid  exi.sts  in  many  plants  already  formed.  M.  Fremy  found  that  pectin  results, 
in  fruits,  from  the  reaction  of  acids  upon  a  peculiar  insoluble  substance  they  con- 
tain when  immature,  called  by  him  pectose ;  and  that  pectin  is  changed  into 
pectic  acid  not  only  by  alkalies,  but  also  by  vegetable  albumen. 

Medical  Properties  and  Uses.  The  wild  root  possesses  the  same  properties 
as  the  seeds,  and  may  be  used  for  the  same  purposes.  That  of  the  garden 
l)lant  has  acquired  much  reputation  as  an  external  application  to  phagedenic, 
sloughln<p,  and  cancerous  ulcers,  the  fetor  of  which  it  is  supposed  to  correct, 
while  it  sometimes  changes  the  character  of  the  diseased  action.  It  is  also  use- 
ful in  the  ulcers  which  follow  fevers.  The  root  is  brought  to  the  proper  con- 
sistence by  scraping.  In  this  state  it  retains  a  portion  of  the  active  principles 
of  the  plant,  which  render  it  somewhat  stimulant.  Boiled  and  mashed,  as  usu- 
ally recommended,  the  root  is  perfectly  mild,  and  fit  only  to  form  emollient 
cataplasms.*  W. 

CARTHAMUS.  U.  S.  Secmdary. 
Safflower. 

The  flowers  of  Carthamus  tinctorius.  U.  S. 

Fleurs  de  carthame,  Safran  batard,  Fr.;  Farber  Saffor,  Oerm.;  Cartamo,  Hal.,  Span. 

Carthamus.  Sex.  Syst.  Syngenesia -Squalls. — Nat.Ord.  Compositae  Cyna- 
rese.  De  Cand.  Cynaraceae.  Lindley. 

Gen.  Ch.  Receptacle  paleaceous,  setose.  Calyx  ovate,  imbricated,  with  ovate 
scales,  leafy  at  the  end.   Seed-down  paleaceous,  hairy,  or  none.  Willd. 

Carthamus  tinctorius.  Willd.  Sp.  Plant,  iii.  1706.  The  dyers^  saffron  or 
safflower  is  an  annual  plant,  with  a  smooth,  erect  stem,  somewhat  branched  at 
top,  and  a  foot  or  two  in  height.  The  leaves  are  alternate,  sessile,  ovate,  acute, 
entire,  and  furnished  with  spiny  teeth.  The  flowers  are  compound,  in  large 
terminal,  solitary  heads.  The  florets  are  of  an  orange-red  colour,  with  a  funnel- 
shaped  corolla,  of  which  the  tube  is  long,  slender,  and  cylindrical,  and  the  bor- 
der divided  into  five  equal,  lanceolate,  narrow  segments. 

The  plant  is  a  native  of  India,  the  Levant,  and  Egypt,  and  is  cultivated  in 
those  countries,  as  well  as  in  various  parts  of  Europe  and  America.  The  florets 
are  the  part  employed.  They  are  brought  to  us  chiefly  from  the  ports  of  the 
Mediterranean.  Considerable  quantities  are  produced  in  this  country,  and  sold 
as  American  saffron. 

Safflower  in  mass  is  of  a  red  colour,  diversified  by  the  yellowness  of  the  fila- 
ments contained  within  the  floret.  It  has  a  peculiar  slightly  aromatic  odour, 
and  a  scarcely  perceptible  bitterness.  Among  its  ingredients  are  two  colouring 
substances — one  red,  insoluble  in  water,  slightly  soluble  in  alcohol,  very  soluble 
in  alkaline  liquids,  and  called  carthamine  or  carthamic  acid  by  Dobereiner, 
who  found  it  to  possess  acid  properties;  the  other  yellow,  and  soluble  in  water. 
It  is  the  former  which  renders  safflower  useful  as  a  dye-stuff.  Cartharmine  mixed 
with  finely  powdered  talc,  forms  the  cosmetic  powder  called  rouge.  For  more 
detailed  information  in  relation  to  these  principles,  the  reader  is  referred  to  the 
Journal  de  Pharmacie  (3e  s6r.,  iii.  203). 

These  flowers  are  sometimes  fraudulently  mixed  with  saffron,  which  they  re- 

*  Carrot  Ointment.  Tbe  following  formula  for  this  ointment  has  been  handed  to  us  by 
Professor  Procter,  who  has  long  been  in  the  habit  of  preparing  it.  Take  of  grated  carrot 
root  half  a  pound,  lard  a  pound,  wax  four  ounces.  Melt  the  lard  and  wax,  add  the  carrot 
root,  evaporate  with  a  moderate  heat  the  moisture  of  the  root,  and  strain.  It  may  be  used 
in  excoriated  or  ulcerated  surfaces,  requiriag  gentle  stimulation.  {Note  to  thetenthedltion.) 
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semble  in  colour,  but  from  which  they  may  be  distinguished  by  their  tubular 
form,  and  the  yellowish  style  and  fllaments  which  they  enclose. 

Medical  Properties.  In  large  doses  carthamus  is  said  to  be  laxative  ;  and, 
administered  in  the  state  of  warm  infusion,  it  proves  somewhat  diaphoretic.  It 
is  used  in  domestic  practice,  as  a  substitute  for  saffron,  in  measles,  scarlatina, 
and  other  exanthematous  diseases,  in  order  to  promote  the  eruption.  An  infu- 
sion, made  in  the  proportion  of  two  drachms  to  a  pint  of  boiling  water,  is 
usually  employed,  and  given  without  restriction  as  to  quantity.  W. 

CARUM.  U.S. 
Caraway, 

The  fruit  of  Carum  Carui.  U.  S. 

Of.  Syn.  CARUI  FRUCTUS.  Caraway  Fruit.  The  dried  fruit  of  Carum 
Carui.  Br. 

Carvi,  Fr.,  Hal.;  Gemeiner  Kummcl,  Germ.;  Alcaravea,  Spa7i. 

Carum.  Sex.Syst.  Pentandria  Digynia. — Nat.Ord.  Umbelliferaa  or  Apiaceai. 

Gen.  Gh.  Fruit  ovate-oblong,  striated.  Involucre  one-leafed.  Petals  keeled, 
inflexed-emarginate.  Willd. 

Garum  Garui.  Willd.  Sp.  Plant,  i.  1470;  Woodv.  Med.  Bot.  p.  102,  t.  41. 
This  plant  is  biennial  and  umbelliferous,  with  a  spindle-shaped,  fleshy,  whitish 
root,  and  an  erect  stem,  about  two  feet  in  height,  branching  above,  and  furnished 
with  doubly  pinnate,  deeply  incised  leaves,  the  segments  of  which  are  linear  and 
pointed.  The  flowers  are  small  and  white,  and  in  erect  terminal  umbels,  which 
are  accompanied  with  an  involucre,  consisting  sometimes  of  three  or  four  leaf- 
lets, sometimes  of  one  only,  and  are  destitute  of  partial  involucre. 

The  caraway  plant  is  a  native  of  Europe,  growing  wild  in  meadows  and  pas- 
tures, and  cultivated  in  many  places.  It  has  been  introduced  into  this  country. 
The  flowers  appear  in  May  and  June,  and  the  seeds,  which  are  not  perfected  till 
the  second  year,  ripen  in  August.  The  root,  when  improved  by  culture,  resembles 
the  parsnep,  and  is  used  as  food  in  the  north  of  Europe.  The  seeds  are  the  part 
used  in  medicine.  They  are  collected  by  cutting  down  the  plant,  and  threshing 
it  on  a  cloth.  Our  markets  are  supplied  partly  from  Europe,  partly  from  our 
own  gardens.  The  American  seeds  are  usually  rather  smaller  than  the  German. 

Caraway  seeds  (half-fruits)  are  about  two  lines  in  length,  slightly  curved, 
with  five  longitudinal  ridges,  which  are  of  a  light-yellowish  colour,  while  the  in- 
tervening spaces  are  dark-brown.  They  have  an  agreeable  aromatic  smell,  and 
a  sweetish,  warm,  spicy  taste.  These  properties  depend  on  an  essential  oil, 
which  they  afford  largely  by  distillation.  The  residue  is  insipid.  They  yield 
their  virtues  readily  to  alcohol,  and  more  slowly  to  water. 

Medical  Properties  and  Uses.  Caraway  is  a  pleasant  stomachic  and  car- 
minative, occasionally  used  in  flatulent  colic,  and  as  an  adjuvant  or  corrective 
of  other  medicines.  The  dose  in  substance  is  from  a  scruple  to  a  drachm.  An 
infusion  may  be  prepared  by  adding  two  drachms  of  the  seeds  to  a  pint  of  boil- 
ing water.  The  volatile  oil,  however,  is  most  employed.  (See  Oleum  Gari.) 
The  seeds  are  baked  in  cakes,  to  which  they  communicate  an  agreeable  flavour, 
while  they  stimulate  the  digestive  organs. 

Off.  Prep.  Aqua  Carui,  Br.;  Confectio  Piperis,  Br.;  Oleum  Cari ;  Pulvis 
Opii  Compositus,  Br. ;  Tinctura  Cardamom!  Composita ;  Tinct.  Sennas,  Br.  W. 

CARYOPHYLLUS.  U.S. 
Cloves. 

The  unexpanded  flowers  of  Caryophyllus  aromaticus.  U.  S. 

Off.  Syn.  CARYOPHYLLUM.  The  dried  unexpanded  flower-buds  of 
Caryophyllus  aromaticus.  Br. 

Girofle,  Clous  de  Girofles,  Fr.;  Gewurznelken,  Germ.;  Garofani,  Hal.;  Clavos  de  es- 
picia,  Span.;  Cravo  da  India,  Portuguese;  Kruidnagel,  Dutch;  Kerunfel,  Arab. 
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•A.EY0PUYLLU8.   Sex.  Sijst.  Icosandrift  MonogynJa.  —  Nat.  Ord.  Myrtace®. 

Gen.  Ch.  Tube  of  the  calyx  cylindrical ;  limb,  four-parted.  Petah  four,  ad- 
lieriuj^  by  their  ends  in  a  sort  of  calyptra.  Stamens  diwtiuct,  arranged  in  four 
parcels  in  a  quadrangular  fleshy  hollow,  near  the  teeth  of  the  calyx.  Ocary 
two-celled,  with  about  twenty  ovules  in  each  cell.  Jierry  one  or  two-celled,  one 
or  two-seeded.  Seeds  cylindrical,  or  half-ovate.  Cotyledons  thick,  fleshy,  convex 
externally,  sinuous  in  various  ways  internally.  Lindley.  De  Cand. 

Cai'yophyllus  aromaticus.  Linn.  Sp.  735;  De  Cand.  Prodrom.  iii.  262; 
Carson,  Illust.  of  Med.  Hot,  i.  43,  pi.  37. — Euyenia  caryophyllata.  Willd. 
Sp.  riant,  ii.  9G5  ;  Woodv.  3Ied.  Bot.  p.  538,  t.  193.  This  small  tree  is  one  of 
the  most  elegant  of  those  inhabiting  the  islands  of  India.  It  has  a  pyramidal 
form,  is  always  green,  and  is  adorned  throughout  the  year  with  a  succession  of 
beautiful  rosy  flowers.  The  stem  is^  of  hard  wood,  and  covered  with  a  smooth, 
grayish  bark.  The  leaves  are  about  four  inches  in  length  by  two  in  breadth, 
obovate-oblong,  acuminate  at  both  ends,  entire,  sinuated,  with  many  parallel 
veins  on  each  side  of  the  midrib,  supported  on  long  footstalks,  and  opposite. 
They  have  a  firm  consistence,  and  a  shining  green  colour,  and  when  bruised 
are  highly  fragrant.  The  flowers  are  disposed  in  terminal  corymbose  panicles, 
and  exhale  a  strong,  penetrating,  and  grateful  odour. 

The  natural  geographical  range  of  the  clove  is  extremely  limited.  It  was 
formerly  confined  to  the  Molucca  Islands,  in  most  of  which  it  grew  abundantly 
before  their  conquest  by  the  Dutch.  By  the  monopolizing  policy  of  that  com- 
mercial people,  the  trees  were  extirpated  in  nearly  all  the  islands  except  Am- 
boyna  and  Ternate,  which  were  under  their  immediate  inspection.  Notwith- 
standing, however,  their  jealous  vigilance,  a  French  governor  of  the  Isles  of 
France  and  Bourbon,  named  Poivre,  succeeded,  in  the  year  1770,  in  obtaining 
plants  from  the  Moluccas,  and  introducing  them  into  the  colonies  under  his 
control.  Five  years  afterwards,  the  clove-tree  was  introduced  into  Cayenne 
and  the  West  Indies,  in  1803  into  Sumatra,  and  in  1818  into  Zanzibar.  It  is 
now  cultivated  largely  in  these  and  other  places ;  and  commerce  has  ceased  to 
depend  on  the  Moluccas  for  supplies  of  this  spice.* 

The  unexpanded  flower-buds  are  the  part  of  the  plant  employed  under  the 
ordinary  name  of  cloves.f  They  are  first  gathered  when  the  tree  is  about  six 
years  old.  The  fruit  has  similar  aromatic  properties,  but  much  weaker.  The 
buds  are  picked  by  the  hand,  or  separated  from  the  tree  by  long  reeds,  and 
are  then  quickly  dried.  In  the  Moluccas  they  are  said  to  be  sometimes  im- 
mersed in  boiling  water,  and  afterwards  exposed  to  smoke  and  artificial  heat, 
before  being  spread  out  in  the  sun.  In  Cayenne  and  the  West  Indies  they  are 
dried  simply  by  solar  heat. 

Cloves  appear  to  have  been  unknown  to  the  ancients.  They  were  introduced 
into  Europe  by  the  Arabians,  and  were  distributed  by  the  Venetians.  After 
the  discovery  of  the  southern  passage  to  India,  the  trade  in  this  spice  passed 
into  the  hands  of  the  Portuguese;  but  was  subsequently  wrested  from  them 
by  the  Dutch,  by  whom  it  was  long  monopolized.  Within  a  few  years,  however, 
the  extended  culture  of  the  plant  has  thrown  open  the  commerce  in  cloves  to 
all  nations.  The  United  States  derive  much  of  their  supply  from  the  AVest  In- 
dies and  Quiana.  The  Molucca  cloves  are  said  to  be  thicker,  darker,  heavier, 
more  oily,  and  more  highly  aromatic  than  those  cultivated  elsewhere.  They 
are  known  by  the  name  of  Amboyna  cloves.  The  Bencoolen  cloves,  from  Su- 
matra, are  deemed  equal  if  not  superior  by  the  English  druggists. 

Properties.  Cloves  resemble  a  nail  in  shape,  are  usually  rather  more  than 

*  Cloves  from  Cayenne,  and  from  various  West  India  islands,  as  Martinique,  Guada- 
loupe,  and  Trinidad,  have  been  for  several  years  circulating  in  commerce.  The  author  saw 
R  specimen  from  Para,  in  Brazil,  at  the  international  exhibition  at  London  (A. D.  1862% 
They  were  lighter  coloured  than  those  from  the  E.  Indies.  (Note  to  the  twelfth  edition.) 

t  The  peduncles  of  the  flowers  have  been  sometimes  employed.  They  possess  the  odour 
and  taste  of  the  cloves,  though  in  a  less  degree,  and  furnish  a  considerable  quantity  of 
essential  oil.   The  French  call  them  griffea  de  girofica. 
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half  an  inch  long,  and  have  a  round  head  with  four  spreading  points  beneath  it. 
Their  colour  is  externally  deep-brown,  internally  reddish;  their  odour  strong 
and  fragrant;  their  taste  hot,  pungent,  aromatic,  and  very  permanent.  The 
best  cloves  are  large,  heavy,  brittle,  and  exude  a  small  quantity  of  oil  on  being 
pressed  or  scraped  with  the  nail.  When  light,  soft,  wrinkled,  pale,  and  of  feeble 
taste  and  smell,  they  are  inferior.  Those  from  which  the  essential  oil  has  been 
distilled  are  sometimes  fraudulently  mixed  with  the  genuine. 

Trommsdorff  obtained  from  1000  parts  of  cloves  180  of  volatile  oil,  HO  of 
a  peculiar  tannin,  130  of  gum,  60  of  resin,  280  of  vegetable  fibre,  and  180  of 
water.  M.  Lodibert  afterwards  discovered  a  fixed  oil,  aromatic  and  of  a  green 
colour,  and  a  white  resinous  substance  which  crystallizes  in  fasciculi,  composed 
of  very  fine  diverging  silky  needles,  without  taste  or  smell,  soluble  in  ether  and 
boiling  alcohol,  and  exhibiting  neither  alkaline  nor  acid  reaction.  This  sub- 
stance, called  by  M.  Bonastre  caryophyllin,  was  found  in  the  cloves  of  the 
Moluccas,  of  Bourbon,  and  of  Barbadoes,  but  not  in  those  of  Cayenne,  from 
which,  however,  it  has  since  been  procured.  Berzelius  considers  it  a  stearoptene, 
and  probably  identical  with  that  deposited  by  the  oil  of  cloves  when  long  kept. 
To  obtain  it,  the  ethereal  extract  of  cloves  is  treated  with  water,  and  the  white 
substance  thrown  down  is  separated  by  filtration,  and  treated  repeatedly  with 
ammonia  to  deprive  it  of  impurities.  Thus  procured,  Dr.  Muspratt  found  it  to 
consist  of  carbon,  hydrogen,-  and  oxygen,  in  the  proportion  represented  by  the 
formula  Cj„HgO,  or  Cj^Hj^O^.  {Fharm.  Journ.,  x.  343.)  Dr.  Theod.  Martins  ob- 
tains it  cheaply  by  exposing  cloves,  previously  deprived  as  far  as  possible  of  oil 
by  distillation  with  water,  to  distillation  at  a  higher  temperature,  redistilling  the 
brown  liquid  obtained  until  the  distillate  nearly  ceases  to  have  the  taste  or  smell 
of  cloves,  and  then  purifying  the  residue  by  washing  with  water,  and  treating  it 
with  boiling  alcohol  and  animal  charcoal  repeatedly,  until  the  caryophyllin,  which 
is  deposited  by  the  alcohol  on  cooling,  is  perfectly  white.  (See  Am.  Journ.  of 
Fharm.,  xxxii.  65.)  It  is  an  oxide  of  the  neutral  oil  of  cloves.  M.  Dumas  has 
discovered  another  crystalline  principle,  which  forms  in  the  water  distilled  from 
cloves,  and  is  gradually  deposited.  Like  caryophyllin,  it  is  soluble  in  alcohol  and 
ether,  but  differs  from  that  substance  in  becoming  red  when  touched  with  nitric 
acid.  M.  Bonastre  proposes  for  it  the  name  of  eugenin.  (Journ.  de  Fharm.,  xx. 
565.)  It  is  said  to  be  isomeric  with  eugenic  acid,  or  the  acid  constituent  of  oil 
of  cloves.  (Gregory.)  Water  extracts  the  odour  of  cloves  with  comparatively 
little  of  their  taste.  All  their  sensible  properties  are  imparted  to  alcohol ;  and 
the  tincture  when  evaporated  leaves  an  excessively  fiery  extract,  which  becomes 
insipid  if  deprived  of  the  oil  by  distillation  with  water,  while  the  oil  which 
comes  over  is  mild.  HencQ  it  has  been  inferred  that  the  pungency  of  this  aro- 
matic depends  on  a  union  of  the  essential  oil  with  the  resin.  For  an  account  of 
the  oil,  see  Oleum  Caryophylli.  The  infusion  and  oil  of  cloves  are  reddened 
by  nitric  acid,  and  rendered  blue  by  tincture  of  chloride  of  iron ;  facts  of  some 
interest,  as  morphia  yields  the  same  results  with  these  reagents. 

Medical  Properties  and  Uses.  Cloves  are  among  the  most  stimulant  of  the 
aromatics ;  but,  like  others  of  this  class,  act  less  upon  the  system  at  large  than 
on  the  part  to  which  they  are  immediately  applied.  They  are  sometimes  ad- 
ministered in  substance  or  infusion  to  relieve  nausea  and  vomiting,  correct  flatu- 
lence, and  excite  languid  digestion;  but  their  chief  use  is  to  assist  or  modify 
the  action  of  other  medicines.  They  enter  into  several  officinal  preparations. 
Their  dose  in  substance  is  from  five  to  ten  grains. 

The  French  Codex  directs  a  tincture  of  cloves  to  be  prepared  by  digesting 
for  six  days,  and  afterwards  filtering,  a  mixture  of  four  ounces  of  powdered 
cloves  and  sixteen  of  alcohol  of  31°  Cartier.  Three  ounces  to  the  pint  of  alco- 
hol is  a  sufficiently  near  approximation. 

Off.  Frep.  Infusum  Aurantii  Compositum,  Br.;  Infusum  Caryophylli;  Mis- 
tura  Ferri  Aromatica,  Br.;  Oleum  Caryophylli;  Pulvis  Cretae  Aromaticus, 
Br.;  Spiritus  Lavandulae  Compositus,  U.  S.;  Syrupus  Khei  Aromaticus,  U.  S.; 
Yinum  Opii.  W. 
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CASCARILLA.  U.S. 
Gaacarilla. 

The  bark  of  Croton  Eleuteria.  U.  S. 

Off.Syn.  CASCARILLJi:  CORTEX.  Cascori7/ai?ar;fc.  The  bark  of  Cro- 
ton Eluteria.  Br. 

Cttsoarillo, />.;  Cascarillrindo,  Germ./  Cascariglia, /i^a^;  Chacarila,  <$/)an. 

Croton.  Sex.  Syst.  Monoecia  Monadelphia.  —  Nal.Ord.  Eupborbiacese. 

Oen.  Ch.  Male.  Calyx  cylindricUl,  five-toothed.  Corolla  five-petaled.  Stor 
mens  tea  to  fifteen.  Fe>lale.  Calyx  many-leaved.  Corolla  none.  Styles  three, 
bifid.    Capsule  three-celled.   Seed  one.   Willd. 

There  has  been  much  confusion  in  relation  to  the  different  species  of  Croton 
growing  in  the  West  Indies,  and  as  to  which  of  them  the  Cascarilla  of  the  shops 
is  to  be  ascribed.  At  present,  however,  it  is  generally  admitted  that  this  bark, 
which  is  brought  exclusively  from  the  Bahama  Islands,  is  the  product  of  Croton 
Eluteria;  and,  though  it  is  probable  that  the  proper  C.  Cascarilla  may  at  one 
time  have  yielded  a  portion  of  its  bark  to  commerce,  at  present  little  or  none 
is  derived  from  that  species.  The  London  College  committed  the  error,  which 
it  afterwards  corrected,  of  recognising  C.  Cascarilla  of  Don  as  the  source  of 
it.  This  botanist  mistook  the  Copalchi  bark  of  Mexico,  which  is  produced  by 
Croton  Fseudo- China  of  Schiede,  and  somewhat  resembles  cascarilla,  for  the 
genuine  bark,  and  hence  proposed  to  transfer  the  specific  name  of  Cascarilla 
to  the  Mexican  plant.  No  fact  is  better  ascertained  than  that  the  proper  cas- 
carilla bark  is  a  West  India  product,  and  is  never  brought  from  Mexico.* 

In  relation  to  the  botany  of  this  subject,  the  former  intricacy  has  been  in 
great  measure  if  not  entirely  removed  by  the  researches  of  Mr.  John  J.  Ben- 
nett, who,  having  received  specimens  of  the  different  species  of  Croton  growing 
in  the  Bahamas  from  Dr.  W.  F.  Daniell,  by  whom  they  were  collected  during 
a  residence  in  those  islands,  was  enabled,  by  a  comparison  of  them  with  former 
specimens  and  descriptions,  to  discriminate  accurately  the  species  previously 
confounded.  {Journ.  of  Linn.  Soc.,iv.  29.) 

Croton  Eluteria.  Bennett,  Journ.  Linn.  Soc,  iv.  29 ;  Daniell,  Pharm.  Journ. 
and  Trans.,  2d  ser.,  iv.  145,  figured  at  p.  150.  —  Clutia  Eluteria.  Wood  v.  Med. 
Bot.,  3d  ed.,  iv.  633,  t.  223.  As  described  by  Dr.  Daniell,  this,  though  commonly 
a  shrub  of  from  three  to  five  feet  high,  sometimes  appears  in  the  form  of  a  small 

*  Copalchi  bark  has  been  mistaken  not  only  for  cascarilla,  but  also  for  a  variety  of  cin- 
chona. Portions  of  it,  having  been  taken  to  Europe,  attracted  the  attention  both  of  phar- 
macologists and  physicians.  Two  kinds  were  noticed ;  one,  in  small  slender  quills,  of  an 
ash  colour,  bearing  some  resemblance  to  a  variety  of  pale  cinchona,  but  having  the  flavour 
of  cascarilla,  and  burning  with  a  similar  odour;  the  other,  in  larger  quills,  with  a  thick 
cork-like  epidermis,  very  bitter,  and  yielding  an  aromatic  odour  when  burnt.  The  former 
is  the  product  of  Croton  Pseudo-China;  the  latter  is  of  unknown  origin,  but  eonjectur- 
ally  referred  to  C.  auberosum.  Mr.  J.  E.  Howard  states  that  the  quilled  copalchi  bark 
contains  a  bitter  alkaloid,  soluble  in  ether,  and  precipitable  as  a  white  hydrate  from  its 
acid  solution.  [Pharm.  Journ.,  xiv.  319.)  Copalchi  bark  is  an  aromatic  tonic,  employed 
in  Mexico  in  intermittents,  and  capable  of  useful  application  in  all  cases  requiring  a  mild 
aromatic  bitter.  Dr.  Stark  has  employed  it  advantageously  in  feeble  states  of  digestion 
with  irritable  bowels,  and  found  it,  in  one  or  two  cases,  to  exhibit  antiperiodic  proper- 
ties. It  may  be  given  in  infusion,  made  with  half  an  ounce  of  the  bark  to  a  pint  of  water, 
in  the  dose  of  one  or  two  fluidounces  three  times  a  day.  (£<i.  Med.  and  Surg.  Jbum.,  April, 
1849,  p.  410.) — Note  to  the  ninth  and  eleventh  editions. 

After  the  publication  of  the  tenth  edition  of  this  work,  we  received  from  Dr.  Pleasants, 
U.  S.  Consul  at  Minatitlan,  Isthmus  of  Tehuantepec,  Mexico,  a  box  of  bark  which  it  was 
thought  might  prove  to  be  Peruvian  bark,  and  had  some  reputation  as  an  antiperiodic. 
It  is  in  large  quills,  or  partially  rolled  pieces,  sometimes  nearly  flat,  with  a  white  or 
whitish  epidermis,  and  a  dark-brown  colour  of  the  proper  bark,  the  outer  surface  of  which 
appears  irregularly  striated  on  the  removal  of  the  epidermis.  It  has  a  bitter,  aromatic 
taste,  gives  out  when  burnt  the  musk-like  odour  of  cascarilla  similarly  treated,  and,  though 
much  larger  than  the  specimens  we  have  seen  of  copalchi  bark,  is  probably  derived  either 
from  the  same  tree,  or  from  another  species  of  Croton.  {Note  to  ihe  eleventh  edition.) 
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tree  with  a  stem  from  four  to  eight  inches  in  diameter.*  The  stem  is  straight, 
and  marked  at  intervals  with  white  or  grayish  stains.  The  leaves  are  petiolate, 
from  two  to  three  inches  in  length  by  an  inch  or  more  in  breadth,  often  some- 
what cordate  at  the  base,  obtusely  acuminate,  pale  or  grayish-green  above,  and 
densely  covered  beneath  with  shining  silvery  scales,  appearing  white  at  a  dis- 
tance. They  are  smaller  and  narrower  in  the  plants  of  arborescent  growth.  The 
flowers,  which  have  a  delicious  odour,  are  monoecious,  small,  white,  petiolate, 
and  closely  set,  in  simple  terminal  or  axillary  spikes.  The  shrub  is  a  native  of 
the  Bahamas,  scarce  at  present  in  the  island  of  New  Providence,  but  still  abun- 
dant in  Andros,  Long,  and  Eleutheria  islands,  from  the  latter  of  which  it  derived 
its  botanical  title.  Daniell  calls  the  plant  sweet-wood.  The  name  of  sea-side 
balsam  belongs  to  another  species,  C.  Balsamiferum  of  Linnaeus,  which  grows 
in  the  Bahamas  and  other  W.  India  islands,  and  owes  its  name  to  the  circum- 
stance that  a  balsamic  juice  exudes  from  its  young  branches  when  wounded. 

Croion  Cascarilla.  Bennett,  Jbit/vi.  of  the  Linn.  Soc.  iv.  30.  —  Clutia  Casca- 
rilla. Linn.  Sp.  Plant,  ed.  1,  p.  1042. — Ricinoides  elseagnifolio.  Catesby,  Hist. 
Carolin.  ii.  t.  46.  As  described  by  Daniell,  this  is  a  shrub  of  from  four  to  six 
feet,  much  branched,  with  a  pale  grayish-green  stem,  without  the  white  stains  of 
the  former  species.  The  leaves  are  petiolate,  long,  narrow,  lanceolate,  tapering 
towards  each  end,  pointed, with  flat  or  somewhat  undular  margins,  above  smooth 
and  green,  beneath  pale  and  very  hair3^  The  flowers  are  monoecious,  in  simple 
terminal  spikes,  with  small  white  petals  tinged  with  yellow.  They  are  very  fra- 
grant. The  plant  is  a  native  of  the  Bahamas,  and  is  said  also  to  grow  in  Hayti. 
In  the  Bahamas  it  is  much  scarcer  than  formerly,  and  is  said  by  Dr.  Daniell  to 
yield  at  present  none  of  the  Cascarilla  of  commerce,  of  which  much  was  formerly 
derived  from  it.  This  species  seems  to  have  been  confounded  by  some  witli(7roi!o/i 
ZineareofJacquin,which  grows  in  the  Bahamas  and  most  of  the  W.India  islands, 
where  it  is  known  by  the  name  of  loild  rosemary,  owing  probably  in  part  to  its  fra- 
grant smell,  but  still  more  to  its  narrow  linear  leaves  with  reflected  margins. 

Cascarilla  is  brought  to  this  market  from  the  West  Indies,  and  chiefly,  as  we 
have  been  informed,  from  the  Bahamas.  It  comes  in  bags  or  casks.  We  have  ob- 
served it  in  the  shops  in  two  forms,  so  distinct  as  to  merit  the  title  of  varieties. 
In  one,  the  bark  is  in  rolled  pieces  of  every  size,  from  three  or  four  inches  in 
length  and  half  an  inch  in  diameter  to  the  smallest  fragments,  covered  exter- 
nally with  a  dull-whitish  or  grayish-white  epidermis,  which  in  many  portions 
is  partially,  sometimes  wholly  removed,  leaving  a  dark-brown  surface,  while 
the  inner  surface  has  a  chocolate  colour,  and  the  fracture  is  a  reddish-brown. 
The  small  pieces  are  sometimes  curled,  but  have  a  distinct  abrupt  edge  as  if 
broken  from  the  branches.  The  second  variety  consists  entirely  of  very  small 
pieces,  not  more  than  an  inch  or  two  in  length,  very  thin,  without  the  white 
epidermis,  not  regularly  quilled,  but  curved  more  or  less  in  the  direction  of 
their  length,  often  having  a  small  portion  of  woody  fibre  attached  to  their  inner 
surface,  and  presenting  an  appearance  precisely  as  if  shaved  by  a  knife  from  the 
stem  or  branches.  Whether  these  two  varieties  are  derived  from  distinct  spe- 
cies, or  differ  only  from  the  mode  of  collection,  it  is  difficult  to  determine. f 

*  The  plant  referred  to  in  former  editions  of  tliis  work,  as  having  been  seen  by  Dr. 
"Wright  in  Jamaica,  and  called  by  him  C.  Eluteria,  is,  according  to  Mr.  Bennett,  a  distinct 
species.  C.  Sloanei,  which  was  confounded  by  Linnaeus  with  the  genuine  cascarilla  plant, 
under  the  name  of  Clutia  Eluteria.  The  genuine  plant  was  first  described  bj:  him  in.  his 
Hortus  Ciiffortianus  (pp.  486-7),  from  a  specimen  in  ClitTort's  herbarium  in  the  British 
Museum,  and  afterwards  apparently  confused  with  a  Jamaica  specimen  sent  to  him  by 
Patrick  Brown,  from  the  latter  of  which  the  description  of  his  Clutia  Eluteria  was  drawn 
up,  which  is  quite  inapplicable  to  the  original  plant.  It  is  the  C.  Sloanei  also  that  was 
described  by  Swartz  in  his  Flora  Indise  Occidentalis  (p.  1183),  under  the  name  of  Croton 
Eluteria,  and  probably  the  same  that  was  figured  by  Dr.  Carson  in  his  Illust.  of  Med. 
Bot.  ii.  34,  pi.  78.  {Se&'Pharm.  Jotirn.^  Aug.  1859,  pp.  132-8.) — Note  to  the  twelfth  edition. 

■}•  We  have  little  doubt  that  the  latter  variety,  which  we  have  not  seen  for  many  years, 
was  the  product  of  C.  Cascarilla.  The  fact  that  it  has  ceased  to  appear  in  our  markets 
corresponds  with  the  fact,  stated  by  Dr.  Daniell,  that  the  bark  of  this  species  is  not  now 
collected;  and  the  want  of  a  white  epidermis,  by  which  the  bark  of  C.  Cascarilla  is  also 
characterized,  tends  to  confirm  this  view  of  its  origin.  i^Note  to  the  twelfth  edition.) 
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Properties,  Cascarilla  has  an  aromatic  odour,  rendered  much  more  distinct 
by  friction,  and  a  warm,  spicy,  bitter  taate.  It  is  brittle,  breaking  with  a  short 
fracture.  When  burnt  it  emits  a  pleasant  odour,  closely  resembling  that  of  musk, 
but  wt'aker  and  more  agreeable.  This  pn)perty  serves  to  distinguish  it  from 
other  barks.  It  was  analyzed  by  Tromm.sdorff,  and  more  recently  by  M.  Duval, 
of  Liseux,  in  France.  The  constituents  found  by  the  latter  were  albumen,  a 
peculiar  kind  of  tannin,  a  bitter  crystallizable  principle  called  cascarillin,  a 
red  colouring  matter,  fatty  matter  of  a  nau.seous  odour,  wax,  gum,  volatile  oil, 
resin,  starch,  pectic  acid,  chloride  of  potassium,  a  salt  of  lime,  and  lignin.  The 
oil,  according  to  TromrasdorfiF,  constitutes  1*6  per  cent.,  is  of  a  greenish-yellow 
colour,  a  penetrating  odour  analogous  to  that  of  the  bark,  and  of  the  sp.  gr. 
0-938.  To  obtain  cascarillin,  M.  Duval  treated  the  powdered  bark  with  water, 
added  acetate  of  lead  to  the  solution,  separated  the  lead  by  sulphuretted  hydro- 
gen, filtered,  evaporated  with  the  addition  of  animal  charcoal,  filtered  again, 
evaporated  at  a  low  temperature  to  a  syrupy  consistence,  and,  having  allowed 
the  semi  liquid  substance  thus  obtained  to  harden  by  cooling,  purified  it  by  twice 
successively  treating  it,  first  with  a  little  cold  alcohol,  to  separate  the  colouring 
and  fatty  matters,  and  afterwards  with  boiling  alcohol  and  animal  charcoal.  The 
last  alcoholic  solution  was  allowed  to  evaporate  spontaneously.  Thus  obtained, 
cascarillin  is  white,  crystalline,  inodorous,  bitter,  very  slightly  soluble  in  water, 
soluble  in  alcohol  and  ether,  neuter,  and  destitute  of  nitrogen.  (Journ.  de 
Fharni.,  3e  ser.,  viii.  96.)  Either  alcohol  or  water  will  partially  extract  the 
active  matters  of  cascarilla ;  but  diluted  alcohol  is  the  proper  menstruum. 

Medical  Properties  and  Uses.  Thisbark  is  aromatic  and  tonic.  It  was  known 
in  Germany  so  early  as  the  year  1690,  and  was  much  used  as  a  substitute  for 
Peruvian  bark  by  those  who  were  prejudiced  against  that  febrifuge  in  the  treat- 
ment of  remittent  and  intermittent  fevers.  It  has,  however,  lost  much  of  its 
reputation,  and  is  now  employed  only  where  a  pleasant  and  gently  stimulant 
tonic  is  desirable  ;  as  in  dyspepsia,  chronic  diarrhoea  and  dysentery,  flatulent 
colic,  and  other  cases  of  debility  of  the  stomach  or  bowels.  It  is  said  to  pro- 
mote the  flow  of  milk  in  the  lower  animals,  and  has  been  proposed  with  a  view 
to  the  same  effect  in  the  human  subject.  It  is  sometimes  advantageously  com- 
bined with  the  more  powerful  bitters.  It  may  be  given  in  powder  or  infusion. 
The  dose  of  the  former  is  from  a  scruple  to  half  a  drachm,  which  may  be  re- 
peated several  times  a  day.  Prof  Procter  has  published  a  formula  for  a  fluid 
extract,  which  contains  the  virtues  of  a  troyounce  of  the  bark  in  a  fluidounce. 
{Am.  Journ.  of  Pharm.,  March,  1863,  p. 113.)  In  consequence  of  its  pleasant 
odour  when  burnt,  some  smokers  mix  it  in  small  quantity  with  their  tobacco ; 
but  it  is  said,  when  thus  employed,  to  occasion  vertigo  and  intoxication. 

Off.  Prep.  Infusum  Cascarillae ;  Tinctura  Cascarillae,  i?r.  W. 

CASSIA  FISTULA.  U.  S. 
Purging  Cassia. 

The  fruit  of  Cassia  Fistula.  U.  S. 

Off.  Syn.  CASSIA  PULPA.  Cassia  Pulp.  The  pulp  obtained  from  the 
pods  of  the  Purging  Cassia,  Cassia  Fistula.  Br. 

Casse,  Ft.;  Rohrenkassie,  Oerm.;  Cassia,  Ital.;  Cana  Fistula,  Span. 

Cassia.  Sex.  Syst.  Decandria  Monogynia. — Nat.  Ord.  Fabacese  or  Legumi- 
nosse. 

Oen.  Gh.  Calyx  five-leaved.  Petals  five.  Anthers,  three  upper  sterile,  three 
lower  beaked.  Lomentum.  Willd. 

The  tree  which  yields  the  purging  cassia  is  ranked  by  some  botanists  as  a 
distinct  genus,  separated  from  the  Cassia,  and  denominated  Cathartocarpus. 
(See  Lindley's  Flor.  Med.,  262.) 

Cassia  Fistula.  Willd.  Sp.  Plant,  ii.  518;  Woodv.  Med.  Bot.  p.  445,  t.  160; 
Carson,  Illust.  of  Med.  Bot.  i.  24,  pi.  26. — Cathartocarpus  Fistula.  Persoon, 
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Synops.,  i.  459.  This  is  a  large  tree,  rising  to  the  height  of  forty  or  fifty  feet, 
with  a  trunk  of  hard,  heavy  wood,  dividing  towards  the  top  into  numerous 
spreading  branches,  and  covered  with  a  smooth  ash-coloured  bark.  The  leaves 
are  commonly  composed  of  five  or  six  pairs  of  opposite  leaflets,  which  are  ovate, 
pointed,  undulated,  smooth,  of  a  pale-green  colour,  from  three  to  five  inches  long, 
and  supported  upon  short  petioles.  The  flowers  are  large,  of  a  golden-yellow 
colour,  and  arranged  in  long,  pendent,  axillary  racemes.  The  fruit  consists  of 
long,  cylindrical,  woody,  dark-brown,  pendulous  pods,  which,  when  agitated  by 
the  wind,  strike  against  each  other,  and  produce  a  sound  that  may  be  heard 
at  a  considerable  distance. 

This  species  of  Cassia  is  a  native  of  Upper  Egypt  and  India,  whence  it  is 
generally  supposed  to  have  been  transplanted  to  other  parts  of  the  world.  It  is 
at  present  very  extensively  diQ"used  through  the  tropical  regions  of  the  old  and 
new  continents,  being  found  in  Insular  and  Continental  India,  Cochin-China, 
Egypt,  Nubia,  the  West  Indies,  and  the  warmer  parts  of  America.  The  fruit  is 
the  officinal  portion  of  the  plant.  It  is  imported  from  the  Bast  and  West  Indies, 
chiefly  the  latter,  and  from  South  America. 

Properties.  Cassia  pods  are  a  foot  or  more  in  length,  straight  or  but  slightly 
curved,  cylindrical,  less  than  an  inch  in  diameter,  with  a  woody  shell,  externally 
of  a  dark-brown  colour,  and  marked  with  three  longitudinal  shining  bands,  ex- 
tending from  one  end  to  the  other,  two  of  which  are  in  close  proximity,  appear- 
ing to  constitute  a  single  band,  and  the  third  is  on  the  opposite  side  of  the  pod. 
These  bands  mark  the  place  of  junction  of  the  valves  of  the  legume,  and  are 
represented  as  sometimes  excavated  in  the  form  of  furrows.  There  are  also  cir- 
cular depressions  at  unequal  distances.  Internally  the  pod  is  divided  into  nu- 
merous cells  by  thin  transverse  plates,  which  are  covered  with  a  soft,  black 
pulp.  Each  cell  contains  a  single,  oval,  shining  seed.  The  pods  brought  from 
the  East  Indies  are  smaller,  smoother,  have  a  blacker  pulp,  and  are  more  es- 
teemed than  those  from  the  West  Indies. 

We  have  seen  a  quantity  of  pods  in  this  market  sold  as  cassia  pods,  which 
were  an  inch  and  a  half  in  diameter,  flattened  on  the  sides,  exceedingly  rough  on 
the  outer  surface,  and  marked  by  three  longitudinal  very  elevated  ridges,  cor- 
responding to  the  bands  or  furrows  of  the  common  cassia.  The  pulp  was  rather 
nauseous,  but  in  other  respects  seemed  to  have  the  properties  of  the  ofiicinal 
purging  cassia.  They  corresponded  exactly  with  a  specimen  of  the  -fruit  of 
Cassia  Brasilliana  brought  from  the  West  Indies,  and  were  probably  derived 
from  that  plant. 

The  heaviest  pods,  and  those  which  do  not  make  a  rattling  noise  when  shaken, 
are  to  be  preferred;  as  they  contain  a  larger  portion  of  the  pulp,  which  is  the 
part  employed.  This  should  be  black  and  shining,  and  have  a  sweet  taste.  It 
is  apt  to  become  sour  if  long  exposed  to  the  air,  or  mouldy  if  kept  in  a  damp 
place.  The  pulp  is  extracted  from  the  pods  by  first  bruising  them,  then  boiling 
them  in  water,  and  afterwards  evaporating  the  decoction  ;  or,  when  the  pods 
are  fresh,  by  opening  them  at  the  sutures,  and  removing  the  pulp  by  a  spatula. 

Cassia  pulp  has  a  slight  rather  sickly  odour,  and  a  sweet  mucilaginous  taste. 
From  the  analysis  of  M.  Henry  it  appears  to  contain  sugar,  gum,  a  substance 
analogous  to  tannin,  a  colouring  matter  soluble  in  ether,  traces  of  a  principle 
resembling  gluten,  and  a  small  quantity  of  water. 

Medical  Properties  and  Uses.  Cassia  pulp  is  laxative,  and  may  be  advanta- 
geously given  in  small  doses  in  cases  of  habitual  costiveness.  In  quantities  suffi- 
cient to  purge,  it  occasions  nausea,  flatulence,  and  griping.  In  this  country  it 
is  rarely  prescribed,  except  as  an  ingredient  in  the  confection  of  senna,  which  is 
a  pleasant  and  useful  laxative  preparation.  The  dose  of  the  pulp  as  a  laxative 
is  one  or  two  drachms,  as  a  purge  one  or  two  ounces. 

Of.  Prep.  Confectio  Sennse.  W. 
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CASSIA  MARILANDICA.  U.  S. 
American  Senna. 

The  leaves  of  Cassia  Marilarulica.  U.  S. 

Cassia.  Soo  CASSIA  FISTULA. 

Cassia  Marilandica.  Willd.  Sp.  Plant,  ii.  5Si4 ;  BIgelow,  Am.  Med.  Bot.  ii. 
116;  Barton,  Med.  Bot.  i.  137.  This  is  an  indigenous  perennial  plant,  of  vigor- 
ous growth,  sending  up  annually  numerous  round,  erect,  nearly  smooth  stems, 
which  are  usually  simple,  and  rise  from  three  to  six  feet  in  height.  The  leaves 
are  alternate,  and  composed  of  from  eight  to  ten  pairs  of  oblong-lanceolate, 
smooth,  mucronate  leaflets,  green  on  their  upper  surface,  pale  beneath,  and  con- 
nected by  short  petioles  with  the  common  footstalk,  which  is  compressed,  chan- 
neled above,  and  furnished  near  its  base  with  an  ovate,  stipitate  gland.  The 
flowers,  which  are  of  a  beautiful  golden-yellow  colour,  grow  in  short  axillary 
racemes  at  the  upper  part  of  the  stem.  The  calyx  is  composed  of  five  oval,  ob- 
tuse, unequal,  yellow  leaves;  the  corolla  of  the  same  number  of  spatulate,  con- 
cave petals,  of  which  three  are  ascending,  and  two  descending  and  larger  than  the 
others.  The  stamens  are  ten,  with  yellow  filaments  and  brown  anthers,  which 
open  by  a  terminal  pore.  The  three  upper  stamens  bear  short  abortive  anthers; 
the  three  lowermost  are  long,  curved,  and  tapering  into  a  beak.  The  germ,  which 
descends  with  the  latter,  bears  an  erect  style  terminating  in  a  hairy  stigma.  The 
fruit  is  a  pendulous  legume,  from  two  to  four  inches  long,  linear,  curved,  swell- 
ing at  the  seeds,  somewhat  hairy,  and  of  a  blackish  colour. 

The  American  senna,  or  wild  senna  as  it  is  sometimes  called,  is  very  com- 
mon in  all  parts  of  the  United  States  south  of  New  York,  and  grows  as  far 
northward  as  the  southern  boundary  of  Massachusetts.  It  prefers  a  low,  moist, 
rich  soil,  in  the  vicinity  of  water,  and,  though  frequently  found  in  dryer  and 
more  elevated  places,  is  most  abundant  and  luxuriant  in  the  flat  ground  on  the 
borders  of  rivers  and  ponds.  It  is  sometimes  cultivated  in  gardens  for  medi- 
cal use.  In  the  months  of  July  and  August,  when  in  full  bloom,  it  has  a  rich 
and  beautiful  appearance.  The  leaves  should  be  collected  in  August  or  the 
beginning  of  September,  and  carefully  dried. 

They  are  sometimes  brought  into  the  market,  compressed  into  oblong  cakes, 
like  those  prepared  by  the  Shakers  from  most  herbaceous  medicinal  plants.  The 
leaflets  are  from  an  inch  and  a  half  to  two  inches  long,  from  one-quarter  to  half 
an  inch  in  breadth,  thin,  pliable,  and  of  a  pale-green  colour.  They  have  a  feeble 
odour,  and  a  nauseous  taste,  somewhat  analogous  to  that'  of  senna.  Water  and 
alcohol  extract  their  virtues.  They  were  analyzed  by  Mr.  Martin,  of  Philadel- 
phia, and  found  to  contain  a  principle  analogous  to  cathartin,  albumen,  muci- 
lage, starch,  chlorophyll,  yellow  colouring  matter,  volatile  oil,  fatty  matter,resin, 
and  lignin,  besides  salts  of  potassa  and  lime.  {Am.  Journ.  of  Pharm.,  i.  22.) 

Medical  Properties  and  Uses.  American  senna  is  an  efficient  and  safe  cathar- 
tic, closely  resembling  the  imported  senna  in  its  action,  and  capable  of  being  sub- 
stituted for  it  in  all  cases  in  which  the  latter  is  employed.  It  is,  however,  less 
active;  and,  to  produce  an  equal  effect,  must  be  administered  in  a  dose  at  least 
one-third  larger.  It  is  habitually  used  by  many  practitioners  in  the  country. 
Like  senna  it  is  most  conveniently  given  in  the  form  of  infusion,  and  should  be 
similarly  combined  in  order  to  obviate  its  tendency  to  produce  griping.  W. 

CASTOREUM.  U.S., Br. 
Castor. 

A  peculiar  concrete  substance  obtained  from  Castor  fiber.  U.  8.  The  dried 
preputial  follicles  and  their  secretion,  obtained  from  the  Beaver,  Castor  Fiber, 
and  separated  from  the  somewhat  shorter  and  smaller  oil-sacs  which  are  fre- 
quently attached  to  them.  Br. 
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Castoreum,  Fr.;  Bibergeil,  Oerm.;  Castoro,  Ital.;-  Castoreo,  Span. 

Ill  the  beaver,  Castor  fiber  of  naturalists,  between  the  anus  and  external  gen- 
itals of  both  sexes,  are  two  pairs  of  membranous  follicles,  of  which  the  lower  and 
larger  are  pear-shaped,  and  contain  an  oily,  viscid,  highly  odorous  substance, 
secreted  by  glands  which  lie  externally  to  the  sac.  This  substance  is  called  cas- 
tor. After  the  death  of  the  animal,  the  follicles  containing  it  are  removed,  and 
dried  either  by  smoke  or  in  the  sun;  andinthis  state  are  brought  into  the  market. 

This  dryg  is  derived  either  from  the  northern  and  north wes!?ern  parts  of 
America,  or  from  Russia;  and  is  distinguished,  according  to  its  source,  into  the 
Canadian  or  American,  and  Russian  castor.  It  is  supposed  by  some  that  the 
American  and  Russian  beavers  are  distinct  species,  the  former  being  a  building, 
the  latter  a  burrowing  animal;  and  additional  ground  for  the  supposition  is 
afforded  by  the  fact,  that  the  products  of  the  two  differ  considerably.  Of  the 
Russian  but  a  very  small  portion  reaches  this  country.  That  which  is  brought 
to  Philadelphia  is  derived  chiefly  from  Missouri :  but  large  quantities  are  col- 
lected in  the  northwestern  regions  of  British  America.* 

Castor  comes  to  us  in  the  form  of  solid  unctuous  masses,  contained  in  sacs 
about  two  inches  in  length,  larger  at  one  end  than  at  the  other,  much  flattened 
and  wrinkled,  of  a  brown  or  blackish  colour  externally,  and  united  in  pairs  by 
the  excretory  ducts  which  connect  them  in  the  living  animal.  In  each  pair,  one 
sac  is  generally  larger  than  the  other.  They  are  divided  internally  into  numer- 
ous cells  containing  the  castor,  which,  when  the  sacs  are  cut  or  torn  open,  is  ex- 
hibited of  a  brown  or  reddish-brown  colour,  intermingled  more  or  less  with  the 
whitish  membrane  forming  the  cells.  Those  brought  from  Russia  are  larger, 
fuller,  heavier,  and  less  tenacious  than  the  American;  and  their  contents,  which 
are  of  a  rusty  or  liver  colour,  have  a  stronger  taste  and  smell,  and  are  considered 
more  valuable  as  a  medicine.  A  variety  of  Russian  castor,  described  by  Pereira 
under  the  name  of  chalky  Russian  castor,  is  in  smaller  and  rounder  sacs  than 
the  American,  has  a  peculiar  empyreumatic  odour  very  different  from  that  of  the 
other  varieties,  breaks  like  starch  under  the  teeth,  and  is  characterized  by  effer- 
vescing with  dilute  muriatic  acid.  "In  a  specimen  examined  by  Miiller,  40-646 
per  cent,  of  carbonate  of  lime  was  found.  In  the  castor  from  Missouri,  the  con- 
tents of  the  sac  are  sometimes  almost  white,  and  evidently  inferior.  According 
to  Jannarch,  castor  varies  with  the  time  of  year  at  which  it  is  collected,  being 
lighter  coloured,  more  fluid,  and  less  copious  in  the  follicles  from  February  to 
July  than  in  the  remainder  of  the  year.  (Pharm.-  Cent.  Blatt,  Mai,  1847,  p.  318.) 
It  is  said  by  M.  Kohli  that  the  Canadian  castor,  treated  with  distilled  water  and 
ammonia,  affords  an  wange  precipitate,  while  the  matter  thrown  down  from  the 
Russian  under  similar  treatment  is  white. 

Properties.  Good  castor  has  a  strong,  fetid,  peculiar  odour;  a  bitter,  acrid, 
and  nauseous  taste ;  and  a  colour  more  or  less  tinged  with  red.  It  is  of  a  softer 
or  harder  consistence,  according  as  it  is  more  or  less  thoroughly  dried.  When 
perfectly  desiccated,  though  still  somewhat  unctuous,  it  is  hard,  brittle,  and 
of  a  resinous  fracture.  Its  chemical  constituents,  according  to  Brandos,  are 
volatile  oil;  a  resinous  matter;  albumen;  a  substance  resembling  osmazome; 
mucus;  urate,carbonate,benzoate,  phosphate,  and  sulphate  of  lime;  acetate  and 

*  The  statement  in  the  text,  that  the  lower  of  the  two  pairs  of  sacs  is  the  one  contain- 
ing the  castor,  was  made  on  the  authority  of  Cuvier.  In  an  appendix  by  Dr.  W.  W. 
Ely,  in  a  treatise  recently  published  on  the  "American  Beaver  and  his  Works,"  by 
Lewis  H.  Morgan,  it  is  stated  by  Dr.  Ely,  who  appears  to  have  thoroughly  studied  the 
anatomy  of  the  animal,  at  least  in  reference  to  this  particular  subject,  that  the  upper 
pair  are  the  real  castor  sacs,  the  lower  containing  an  oily  secretion,  with  very  littlo 
dark-coloured  castor.  [Pages  300  and  303.) 

In  the  same  communication  by  Dr.  Ely,  the  question  is  discussed  as  to  the  identity  of 
the  Eussian  and  American  beavers ;  and  the  conclusion  arrived  at,  that,  though  there 
are  striking  diflferences  between  the  skulls  of  the  two,  as  also  in  some  respects  in  the 
contents  of  the  castor  sacs,  yet  these  are  nothing  more  than  can  be  accounted  for  by  the 
different  circumstances  in  which  they  are  placed,  and  by  their  long  separation  on  the 
two  continents ;  and  consequently  the  Russian  and  American  beavers  should  be  consid- 
ered merely  as  varieties  of  the  same  species.  [Note  to  the  thirteenth  edition.) 
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muriate  of  soda;  muriate,  sulphate,  and  bonzoate  of  potassa ;  carbonate  of  am- 
nioniu;  tiuMnlx-iinous  matter;  and  a  peculiar  proximate  principle  discovered  by 
M.  IJizio,  ail  Italian  chemist,  and  called  by  him  cantorin.  This  principle  crys- 
tallizes in  lonj^,  diaphanous,  fasciculated  prisms,  has  the  smell  of  castor,  and  a 
copperish  taste.  It  is  insoluble  in  cold  water  and  cold  alcohol;  but  is  dissolved 
by  100  parts  of  the  latter  liquid  at  the  boilinju;  temperature,  and  by  the  essential 
oils.  It  possesses  neither  alkaline  nor  acid  properties.  It  may  be  obtained  by 
treating  castor,  minutely  divided,  with  six  times  its  weight  of  boiling  alcohol, 
filtering  the  liquor  while  hot,  and  allowing  it  to  cool.  The  caaiorin  is  slowly  de- 
posited, and  may  bo  purified  by  moans  of  cold  alcohol.  M,  Valenciennes,  who 
could  not  obtain  the  crystals  white  and  pure  by  simple  treatment  with  alcohol, 
succeeded  by  first  boiling  a  mixture  of  equal  parts  of  castor  and  hydrated  lime 
with  water,  and  acting  upon  the  residue,  separated  and  dried,  with  boiling  alco- 
hol of  the  sp.  gr.  0-823.  The  product  exceeded  1  per  cent.  {Fharm.  Journ.,  Dec. 
1861,  p.  329.)  It  has  been  thought  to  be  the  active  principle;  but  its  claims 
are  doubtful.  The  volatile  oil  may  be  obtained  by  repeated  distillation  with  the 
same  portion  of  water.    It  is  pale-yellow,  and  has  the  smell  and  taste  of  castor. 

F.  VVohler  has  ascertained  the  existence  of  salicin  in  castor ;  also  that  it  con- 
tains a  small  quantity  o(  carbolic  acid,  one  of  the  products  of  the  distillation 
of  coal-tar,  to  which  he  ascribes  its  odour.  (See  Chem.  Gaz.,  Jan.  1,  1849.) 
Dr.  Pereira  found  that  a  portion  of  water  distilled  from  American  castor  gra- 
dually lost  its  peculiar  odour,  and  acquired  that  of  the  flowers  of  Spirxa  ul- 
maria,  and  afterwards  presented  no  traceof  the  presence  of  oil  of  castor.  Upon 
testing  it,  he  ascertained  the  existence  in  \i  oi  hydrurei  of  salicyl  {oil  of  Spi- 
rxa ulmaria),  and  concluded  that  the  oil  of  castor  had  been  converted  into  that 
principle.  He  further  inferred  that  the  oil  is  probably  a  volatile  product  of  the 
salicin  of  the  castor,  and  ascribes  the  carbolic  acid  to  the  same  source.  (Fharm. 
Journ.,  xi.  200.)  The  salicin  of  the  castor  probably  proceeds  from  the  willow 
and  poplar  on  which  the  beaver  feeds. 

Alcohol  and  ether  extract  the  virtues  of  castor.  An  infusion  made  with 
boiling  water  has  its  sensible  properties  in  a  slight  degree;  but  the  odorous 
principle  of  the  drug  is  dissipated  by  decoction. 

The  virtues  of  castor  are  impaired  by  age  ;  and  the  change  is  more  rapid  in 
proportion  to  the  elevation  of  temperature.  Moisture  promotes  its  speedy  de- 
composition. It  should  not,  therefore,  be  kept  in  damp  cellars.  In  a  dry  cool 
place  it  maybe  kept  for  a  long  time  without  material  deterioration.  When  quite 
black,  with  little  taste  or  smell,  it  is  unfit  for  use.  The  castor  follicles  are  some- 
times partly  deprived  of  the  castor,  and  its  place  supplied  with  sawdust.  A  fac- 
titious preparation  has  been  sold.consisting  of  a  mixture  of  various  drugs,scented 
with  genuine  castor,  intermingled  with  membrane,  and  stuflFed  into  the  scrotum 
of  a  goat.  The  fraud  may  be  detected  by  the  comparatively  feeble  odour,  the 
absence  of  other  characteristic  sensible  properties,  and  the  want  of  the  smaller 
follicles  containing  fatty  matter,  often  attached  to  the  bags  of  castor. 

Medical  Properties  and  Uses.  Castor  is  moderately  stimulant  and  anti.sspae- 
modic.  The  experiments  of  Thouvenel  prove  that,  in  large  doses,  it  quickens 
the  pulse,  increases  the  heat  of  the  skin,  and  produces  other  symptoms  of  general 
excitement ;  but  its  force  is  directed  chiefly  to  the  nervous  system,  and  in  small 
doses  it  scarcely  disturbs  the  circulation.  It  has  also  enjoyed  a  high  reputation 
as  an  emmenagogue.  It  was  employed  by  the  ancients.  Pliny  and  Dioscorides 
speak  of  it  as  useful  in  hysteria  and  amenorrhcea.  In  Europe,  especially  on  tho 
continent,  it  is  still  frequently  prescribed  in  low  forms  of  fever  attended  with 
nervous  symptoms,  in  spasmodic  diseases,  such  as  hysteria  and  epilepsy,  in 
many  anomalous  nervous  afl'ections,  and  in  diseases  dependent  on  or  connected 
with  suppression  or  retention  of  the  menses.  It  is  less  used  in  this  country. 
The  dose  in  substance  is  from  ten  to  thirty  grains,  which  maybe  given  in  bolus 
or  emulsion.  The  tincture  is  sometimes  employed. 

Of.  Prep.  Tinctura  Castorei.  W. 
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CATARIA.  U.S. 
Catnep. 

The  leaves  of  Nepeta  Cataria.  U.  S. 

Cataire,  Fr.;  Katzenmiinze,  Germ.;  Cattara,  Ital.;  Gatera,  Span. 

Nepeta.  Sex.  Syst.  Didynamia  Gymnospermia.  —  Nat.  Ord.  Lamiaceae  or 
Labiatse. 

Oen.  Gh.  Calyx  dry,  striate,  five-toothed.  Corolla  with  the  upper  lip  undi- 
vided, the  under  lip  three-parted,  the  middle  division  crenate.  Stame7is  ap- 
proximate. 

Nepeta  Cataria.  Catnep  or  catmint  is  a  perennial  herbaceous  plant,  with  a 
quadrangular,  branching,  somewhat  hoary  stem,  from  one  to  three  feet  high, 
and  furnished  with  opposite,  petiolate,  cordate,  dentate,  pubescent  leaves,  which 
are  green  above  and  whitish  on  their  under  surface.  The  flowers  are  whitish 
or  slightly  purple,  are  arranged  in  whorled  spikes,  and  appear  in  July  and  Au- 
gust. The  plant  is  abundant  in  the  United  States,  but  is  supposed  to  have  been 
introduced  from  Europe. 

The  whole  herb  is  used ;  but  the  leaves  only  are  recognised  in  the  IT.  S. 
Pharmacopoeia.  They  have  a  strong,  peculiar,  rather  disagreeable  odour,  and 
a  pungent,  aromatic,  bitterish,  camphorous  taste.  They  yield  their  virtues  to 
water.  The  active  constituents  are  volatile  oil,  and  tannin  of  the  kind  which 
produces  a  greenish  colour  with  the  salts  of  iron. 

In  its  operation  upon  the  system,  catnep  is  tonic  and  excitant,  bearing  con- 
siderable resemblance  to  the  mints.  It  has  had  the  reputation  also  of  being  an- 
tispasmodic and  emmenagogue.  Cats  are  said  to  be  very  fond  of  it,  and  it  has 
been  asserted  to  act  as  an  aphrodisiac  in  these  animals.  It  is  employed  as  a 
domestic  remedy,  in  the  form  of  infusion,  in  amenorrhoea,  chlorosis,  hysteria, 
the  flatulent  colic  of  infants,  &c.;  but  is  little  known  in  regular  practice.  Some 
of  the  older  writers  speak  favourably  of  its  powers.  The  leaves  are  said  to  relieve 
toothache  if  chewed, or  held  for  a  few  minutes  in  contact  with  the  diseased  tooth. 
Two  drachms  of  the  dried  leaves  or  herb  may  be  given  as  a  dose  in  infusion. 

W. 

CATECHU.  U.S. 

Catechu.     . 

An  extract  prepared  principally  from  the  wood  of  Acacia  Catechu.    U.S. 

Of.  Syn.  CATECHU  PALLIDUM.  Pale  Catechu.  An  extract  of  the 
leaves  and  young  shoots  of  Uncaria  Gambir  (Nauclea  Gambir).  Br. 

Cachou,  Fr.;  Catechu,  Germ.;  Catecu,  Catciu,  Catto,  Ital.;  Catecu,  Span.;  Cutt,  Hin- 
doostanee. 

The  British  Pharmacopoeia  has  entirely  rejected  the  proper  catechu,  which,  in 
the  former  edition,  was  recognised  under  the  inappropriate  name  of  Catechu 
Nigrum,  retaining,  by  the  name  of  Catechu  Pallidum,  a  product  which,  though 
analogous  to  catechu,  is  entirely  distinct,  being  derived  from  a  difi"erent  plant, 
and  known  commonly  by  a  different  name,  that,  namely,  of  gambir.  We  treat 
in  the  text  of  the  proper  catechu,  and,  in  a  note,  of  gambir  among  the  cate- 
chus not  recognised  by  the  U.  S.  Pharmacopoeia. 

Acacia.  See  ACACIA. 

Acacia  Catechu.  Willd.  Sp.  Plant,  iv. 101 9;  Woody. Med.  5o<.p.433,t.  157; 
Carson,  Illust.  of  Med.  Bot.  i.  32,  pi.  24.  According  to  Mr,  Kerr,  whose  descrip- 
tion has  been  followed  by  most  subsequent  writers,  Acacia  Catechu  is  a  small 
tree,  seldom  more  than  twelve  feet  in  height,  with  a  trunk  one  foot  in  diameter, 
dividing  towards  the  top  into  many  close  branches,  and  covered  with  a  thick, 
rough,  brown  bark.  The  leaves,  which  stand  alternately  upon  the  younger 
branches,  are  composed  of  from  fifteen  to  thirty  pairs  of  pinnae  nearly  two  inches 
long,  each  of  which  is  furnished  with  about  forty  pairs  of  linear  leaflets,  beset 
with  short  hairs.  At  the  base  of  each  pair  of  pinnae  is  a  small  gland  upon  the 
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common  footstalk.  Two  short  recurved  spines  arc  attached  to  the  stem  at  the 
base  of  each  leaf.  The  flowers  are  in  close  spikes,  which  arise  from  the  axils  of 
the  leaves,  and  uro  about  four  or  five  inches  lon/if.  The  fruit  is  a  lanceolate,  eoni- 
pressed,  smooth,  brown  pod,  with  an  undulated  thin  margin,  and  contains  six  or 
eight  roundish  flattened  seeds,  which  when  chewed  emit  a  nauseous  odour. 

This  species  of  Acacia  is  a  native  of  the  ICast  Indies,  growing  abundantly  in 
various  provinces  of  Ilindostan,  and  in  the  Hurmese  Empire.  Poreira  says  that 
it  is  now  common  in  Jamaica.  Like  mo.st  others  of  the  same  genus,  it  abounds 
in  astringent  matter,  which  may  be  extracted  by  decoction.  Catechu  is  an  ex- 
tract from  the  wood  of  the  tree. 

Tiiis  drug  had  been  long  known  before  its  source  was  discovered.  It  was  at 
first  called  terra  Japonira,  under  the  erroneous  impression  that  it  was  an  earth}* 
substance  derived  from  Japan.  When  ascertained  by  analysis  to  be  of  vegetable 
origin,  it  was  generally  considered  by  writers  on  the  Materia  Medica  to  be  an 
extract  of  the  betel  nut,  which  is  the  fruit  of  a  species  of  palm,  denominated 
Areca  Catechu.  Its  true  origin  was  made  known  by  Mr.  Kerr,  assistant  surgeon 
of  the  civil  hospital  in  Bengal,  who  had  an  opportunity  of  examining  the  tree 
from  which  it  was  obtained,  and  observing  the  process  of  extraction.  Accord- 
ing to  Mr.  Kerr,  the  manufacturer,  having  cut  off  the  exterior  white  part  of  the 
wood,  reduces  the  interior  brown  or  reddish-coloured  portion  into  chips,  which 
ho  then  boils  in  water  in  unglazed  earthen  vessels,  till  all  the  soluble  matter  is 
dissolved.  The  decoction  thus  obtained  is  evaporated  first  by  artificial  heat,  and 
afterwards  in  the  sun,  till  it  has  assumed  a  thick  consistence,  when  it  is  spread 
out  to  dry  upon  a  mat  or  cloth,  being,  while  yet  soft,  divided  by  means  of  a 
string  into  square  or  quadrangular  pieces.  The  account  subsequently  given  by 
Dr.  Koyle,  of  the  preparation  of  the  extract  in  Northern  India,  is  essentially  the 
same  The  process,  as  he  observed  it,  was  completed  by  the  pouring  of  the  ex- 
tract into  quadrangular  earthen  moulds.  Our  countryman,  the  Rev.  Howard 
Malcolm,  states,  in  his  "  Travels  in  South  Eastern  Asia,"  that  catechu  is  largely 
prepared  from  the  wood  of  Acacia  Catechu  near  Pronie,  in  Burmah.  Two  kinds, 
he  observes,  are  prepared  from  the  same  tree ;  one  black,  which  is  preferred  in 
China,  and  the  other  red,  which  is  most  esteemed  in  Bengal.  It  is  said  that 
the  unripe  fruit  and  leaves  are  also  sometimes  submitted  to  decoction. 

The  name  catechu  in  the  native  language  signifies  the  juice  of  a  tree,  and 
appears  to  have  been  applied  to  astringent  extracts  obtained  from  various 
plants.  According  to  the  U.  S.  Pharmacopoeia,  however,  the  term  is  properly 
restricted  to  the  extract  of  Acacia  Catechu ;  as  it  was  not  intended  to  recog- 
nise all  the  astringent  products  which  are  floating  in  Asiatic  commerce  ;  and 
those  from  other  sources  than  the  Acacia,  though  they  may  occasionally  find 
their  way  into  our  shops,  do  so  as  an  exception  to  the  general  rule.  A  minute 
account  of  the  diversified  forms  and  exterior  characters  which  officinal  catechu 
presents  as  produced  in  different  localities,  would  rather  tend  to  perplex  the 
reader  than  to  serve  any  good  practical  purpose.  These  characters  are,  more- 
over, frequently  changing,  as  the  drug  is  procured  from  new  sources,  or  as  slight 
variations  may  occur  in  the  mode  of  its  preparation.  Commerce  is  chiefly  sup- 
plied with  catechu  from  Bahar,  Northern  India,  and  Nepaul  through  Calcutta, 
from  Canara  through  Bombay,  and  from  the  Burmese  dominions.  We  derive  it 
directly  from  Calcutta,  or  by  orders  from  London,  and  it  is  sold  in  our  markets 
without  reference  to  its  origin.  It  is  frequently  called  cutch  by  the  English 
traders,  a  name  derived,  no  doubt,  from  the  Hindoostanee  word  cntt* 

*  In  order  not  to  embarrass  the  text  unnecessarily,  we  have  thrown  together,  in  the 
form  of  a  note,  the  following  observations  upon  the  varieties  of  catechu  ;  those  being 
first  considered  which  are  probably  derived  from  Acacia  Catechu,  and,  therefore,  recog- 
nised as  officinal  in  the  U.  S.  Pharmacopoeia. 

1.   Officinal  Catechu.  U.S. 

The  following,  so  far  as  we  have  been  able  to  distinguish  them,  are  the  varieties  of  offi- 
cinal catechu  to  be  found  in  the  markets  of  Philadelphia. 

1.  Plano-convex  Catechu.  Cake  Catechu.  This  is  in  tno  form  of  circular  cakes,  flat  on  one 
16 
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Properties.  Catechu,  as  it  comes  to  us,  is  in  masses  of  different  shapes,  some 
in  balls  more  or  less  flattened,  some  in  circular  cakes,  some  saucer-shaped,  others 

side,  convex  on  the  other,  and  usually  somewhat  rounded  at  the  edge,  as  if  the  soft  extract 
had  been  placed  in  saucers,  or  vessels  of  a  similar  shape,  to  harden.  As  found  in  the  retail 
shops,  it  is  generally  in  fragments,  most  of  which,  however,  exhibit  some  evidences  of  the 
original  form.  The  cakes  are  of  various  size,  from  two  or  three  to  six  inches  or  more  in 
diameter,  and  weighing  from  a  few  ounces  to  nearly  two  pounds.  Their  exterior  is  usually 
smooth  and  dark-brown ;  but  we  have  seen  a  specimen  in  which  the  flat  surface  exhibited 
impressions  as  if  produced  by  coarse  matting.  The  colour  internally  is  always  brown, 
sometimes  of  a  light  yellowish-brown  or  chocolate  colour,  but  more  frequently  dark  red- 
dish-brown, and  sometimes  almost  black.  The  cakes  are  almost  always  more  or  less  cellular 
in  their  interior ;  but  in  this  respect  great  diversity  exists.  Sometimes  they  are  very  porous, 
so  as  almost  to  present  a  spongy  appearance,  sometimes  compact  and  nearly  uniform  ;  and 
this  difference  may  be  observed  oven  in  the  same  piece.  The  fracture  is  sometimes  rough 
and  dull,  but  in  the  more  compact  parts  is  usually  smooth  and  somewhatshining;  and  oc- 
casionally a  piece  split  in  one  direction  will  exhibit  a  spongy  fracture,  while  in  another  it 
will  be  shining  and  resinous,  indicating  the  consolidation  of  the  extract  in  layers.  This 
variety  of  catechu  is  often  of  good  quality.  It  is  common  at  present  in  our  market,  but  we 
have  been  unable  to  trace  its  origin  accurately.  There  can  be  little  doubt,  from  its  inter- 
nal character,  that  it  comes  from  the  East  Indies,  and  is  the  product  of  yl.Ca;^ec/m.-  but  no 
accounts  that  we  have  seen  of  the  preparation  of  the  drug,  in  particular  geographical 
sites,  indicate  this  particular  shape ;  and  it  is  not  impossible  that  portions  of  it  may  be 
formed  out  of  other  varieties  of  catechu  by  a  new  solution  and  evaporation. 

2.  Pegu  Catechu.  This  is  the  product  derived  from  the  Burmese  dominions,  and  named 
from  that  section  of  the  country  whence  it  is  exported.  It  enters  commerce,  probably  in 
general  through  Calcutta,  in  large  masses,  sometimes  of  one  cwt.,  consisting  of  layers  of 
flat  cakes,  each  wrapped  in  leaves,  said  to  be  those  of  the  Nauclea  Brunonis.  In  this  form, 
however ,.we  do  not  see  it  in  the  shops ;  but  almost  always  in  angular,  irregular  fragments, 
in  which  portions  of  two  layers  sometimes  cohere  with  leaves  between  them,  indicating 
their  origin.  It  is  characterized  by  its  compactness,  shining  fracture,  and  blackish-brown 
or  dark  Portwine  colour,  so  that  when  finely  broken  it  bears  considerable  resemblance 
to  kino.  This  is  an  excellent  variety  of  catechu,  and  is  not  unfrequent  in  the  shops. 

3.  Catechu  in  Quadrangular  Cakes.  This  is  scarcely  ever  found  in  the  shops  in  its  com- 
plete form,  and  the  fragments  are  often  such  that  it  would  be  impos'sible  to  infer  from  them 
the  original  shape  of  the  cake.  This  is  usually  between  two  and  three  inches  in  length 
and  breadth,  and  somewhat  less  in  thickness,  of  a  rusty-brown  colour  externally,  and 
dark-brown  or  brownish-gray  within,  with  a  somewhat  rough  and  dull  fracture,  but,  when 
broken  across  the  layers  in  which  it  is  sometimes  disposed,  exhibiting  a  smoother  and  more 
shining  surface.  Guibourt  speaks  of  the  layers  as  being  blackish  externally  and  grayish 
within,  and  bearing  some  resemblance  to  the  bark  of  a  tree,  a  resemblance,  however,  which 
has  not  struck  us  in  the  specimens  which  have  fallen  under  our  notice.  There  is  little 
doubt  that  this  variety  comes  from  the  provinces  of  Bahar  and  Northern  India,  where 
the  preparation  of  the  drug  was  witnessed  by  Mr.  Kerr  and  Dr.  Eoyle,  who  both  speak 
of  it  as  being  brought,  when  drying,  into  the  quadrangular  form.  It  has  been  Called 
Bengal  Catechu,  because  exported  from  that  province. 

Pale  catechu,  so  far  as  the  term  is  not  applied  to gambir,  maybe  considered  as  belonging 
to  this  variety.  Aspecimen  with  this  name,  which  was  sent  from  India  to  the  great  Lon- 
don exhibition,  and  which  we  had  an  opportunity  of  examining,  was  in  oblong  rectan- 
gular pieces,  or  fragments  of  such  pieces,  about  three  and  a  half  inches  long  by  an  inch 
and  a  half  in  breadth,  of  a  dirty  yellowish  colour  within,  and  an  earthy  fracture,  quite  free 
from  gloss,  and  bearing  a  much  stronger  resemblance  to  gambir  than  to  ordinary  catechu. 

4.  Catechu  in  Balls.  We  have  seen  this  in  two  forms — one  consisting  of  globular  balls 
about  as  large  as  an  orange,  very  hard,  and  heavy,  of  a  ferruginous  aspect  externally, 
very  rough  when  broken,  and  so  full  of  sand  as  to  be  gritty  under  the  teeth ;  the  other  in 
cakes,  originally,  in  all  probability,  globular,  and  of  about  the  same  dimensions,  but  flat- 
tened and  otherwise  pressed  out  of  shape  before  being  perfectly  dried,  sometimes  adhering 
two  together,  as  happens  with  the  lumps  of  Smyrna  opium,  and  closely  resembling  in  ex- 
ternal and  internal  colour,  and  in  the  character  of  their  fracture,  the  quadrangular  variety 
last  described.  The  former  kind  is  rare,  and  the  specimens  we  have  seen  had  been  twenty 
years  in  the  shop,  and  had  very  much  the  appearance  of  a  factitious  product.  The  latter 
IS  in  all  probability  the  kind  known  formerly  as  the  Bombay  catechu;  as  Dr.  Hamilton, 
and,  more  recently.  Major  Mackintosh,  in  describing  the  mode  of  preparing  catechu  on 
the  Malabar  coast,  of  which  Bombay  is  the  entrepot,  say  that,  while  the  extract  is  soft, 
it  is  shaped  into  balls  about  the  size  of  an  orange. 

2.   Catechus  not  recognised  as  officinal  in  the  U.  S.  Phar7nacopceia. 
1.  Gambir.  Terra  Japonica.  Catechu  Pallidum,  Pale  Catechu.  Br.  An  astringent  extract  is 
abundantly  prepared  in  certain  parts  of  the  East  Indies,  under  the  name  of  gambir  or  gam- 
beer,  and  imported  into  Europe  and  America  under  that  of  terra  Japonica.  The  plant  from 
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cubical  or  oblong,  or  quite  irregular,  and  of  every  grade  in  size,  from  small  an- 
gular pieces,  which  are  evidently  fragments  of  the  original  cakes,  to  lumps 

which  it  is  obtained,  culled  by  Mr.  Hunter,  who  first  minutely  described  it,  NaucleaQamhir, 
but  by  Uoxburj^h,  l)o  CundoUu,  und  othern,  Uncuria  Gumltir,  in  a  climbing  »hrub,  of  tho 
clftfls  und  order  I'entandria  Mu)u>(/i/nia,And  nuturul  order  Itubiacexot'Juss'mUjOinc/Mnaceteot 
Lindley.  It  isanativeof  MulacoH,SumHtrtt,C<)chin-Chinu,undotherpurt«of  Eust«rn  Asia, 
and  is  largely  cultivated  in  the  Islunds  of  Bintung,  Singapore,  and  Trince  <»f  Wales, 
Thegambir  is  prepared  by  boiling  the  leaves  and  voung shoots  in  watcr,aiid  evaporating 
the  decoction  either  by  urtiflciul  or  solur  heut.  When  of  a  proper  consistence,  it  is  spread 
out  into  flttt  cakes  in  moulds  or  otherwise,  und  then  cut  into  smull  cubes,  which  are  dried 
in  tho  sun.    Sometimes  these  cohere  into  a  mass  when  packed  before  being  quite  dry. 

Uambir  is  in  cubes,  with  sides  about  an  inch  square,  is  light  and  porous,  so  that  it  floats 
when  thrown  in  water,  is  deep-yellowish  or  reddish-brown  externally,  but  pale-yellow- 
ish within,  presents  a  dull  earthy  surface  wlien  broken,  is  inodorous,  and  has  a  strongly 
astringent,  bitter,  and  subsequently  sweetish  taste.  It  softens  and  swells  up  when  heated, 
and  leaves  a  minute  proportion  of  ashes  when  burnt.  It  is  partially  soluble  in  cold  water, 
and  almost  wholly  so  in  boiling  water,  which  deposits  a  portion  upon  cooling.  Duhamel, 
Ecky,  and  Procter  dissolved  875  per  cent,  of  it  in  cold  water  by  means  of  percolation, 
(Ani  Journ.  of  Pkartn.,  xvi.  16fj.)  Neos  von  Esonbeck  found  it  to  consist  of  from  36  to 
40  per  cent,  of  tannic  acid,  u  peculiar  principle  called  catcchuin  or  catechuic  acid,  gum 
or  gummy  extractive,  a  deposit  like  tho  cinchonic  red,  and  2-5  per  cent,  of  lignin.  Cute- 
chuic  acid,  when  perfectly  pure,  is  snow-white,  of  a  silky  appearance,  crystallizable  in 
lino  needles,  unalterable  if  dry  in  the  air,  fusible  by  heat,  very  slightly  soluble  in  cold 
water  with  which  it  softens  and  swells  up,  soluble  in  boiling  water  which  deposits  it  on 
cooling,  and  soluble  also  in  alcohol  and  ether.  It  very  slightly  reddens  litmus  paper, 
und,  though  colouring  the  solution  of  chloride  of  iron  green,  and  producing  with  it  a 
grayish  green  precipitate,  differs  from  tannic  acid  in  not  afl'ecting  a  solution  of  gelatin. 
It  boars  considerable  analogy  to  gallic  acid  in  its  relations  to  the  metallic  salts,  J)ut  docs 
not,  according  to  Neubauer, hear  the  same  relation  to  the  tannic  acid  of  catechu  that  gal- 
lic acid  does  to  that  of  galls.  On  the  contrary,  instead  of  resulting  from  the  oxidation  of 
tannic  acid,  it  is  by  heat  converted  into  a  substance  analogous  to  tannin.  (Am.  Journ.  of 
Phartn.,  xxviii.  329  and  331;  from  Liebig^s  Annalen,  xcvi.  337.)  M.  Barthe  has  stated 
facts  tending  to  show  that  the  acid  is  tribasic,  and  that  it  is  capable  of  being  converted 
into  gallic  acid.  (Journ.  de  Pharm.et  de  Chim.,  Oct.  18G7,  p.  309.)  Neubauer  gives  tho 
composition  as  C,,H..^Oij,  with  tho  loss  of  one  eq.  of  water  at  212°  F.  According  to  MM. 
Kraut  and  Van  Delaen,  who  are  said  to  confirm  the  results  of  Neubauer,  the  composi- 
tion is  CyH,jOj«  (CAe>».  News,  March  17,  1865,  p.  125);  but  the  difference  in  the  proportion 
of  carbon  woula  seem  to  be  altogether  incompatible  with  this  statement ;  and  the  proba- 
bility is  that  there  has  been  some  mistake  in  giving  the  number  of  eqs.  of  this  ingredient. 
To  prepare  it,  the  precipitate  which  falls  upon  the  cooling  of  the  decoction  of  gambir  is 
well  washed  upon  a  filter  with  cold  water,  and  again  dissolved  in  boiling  water  with  a  little 
purified  animal  charcoal.  The  solution  being  filtered  and  allowed  to  stand,  gradually  de- 
posits the  acid,  of  a  snow-white  colour.  To  obtain  it  perfectly  white  in  the  dry  state,  it 
must  be  dried  under  an  exhaasted  receiver  with  sulphuric  acid.  ( IVackenroder,  Annal.  der 
Pharm.,  xxxi.  72.)  The  sweet  taste  of  gambir  is  thought  to  depend  on  this  constituent. 

Several  varieties  of  gambir  are  described.  Sometimes  it  is  in  oblong  instead  of  cubical 
pieces,  without  diff'ering  in  other  respects  from  tho  ordinary  kind ;  sometimes  in  small  cir- 
cular cakes,  or  short  cylindrical  pieces,  heavier  than  water,  of  apale  reddish-yellow  colour, 
moderately  astringent,  gritty  under  the  teeth,  and  quite  impure;  sometimes  in  very  small 
cubes,  distinguishable  by  the  black  colour  they  afford  with  tincture  of  iodine,  indicating 
tho  admixture  of  sago,  or  other  amylaceous  matter;  and,  finally,  in  circular  cakes  of  the 
size  of  a  small  lozenge  flat  on  one  side,  and  somewhat  convex  on  the  other,  of  a  pale 
pinkish  yellowish-white  colour,  and  a  chalky  feel.  This  is  most  highly  esteemed  by  the 
natives  in  India.  (Pereira.)  None  of  these  varieties  occur  to  any  extent  in  our  commerce. 

Gambir  was  probably  the  substance  first  brought  from  the  East  under  the  name  of 
terra  Japonica.  It  is  largely  consumed  in  the  East  by  the  betel-chewers.  Great  quantitios 
are  imported  into  Europe,  where  it  is  used  for  tanning,  calico-printing,  dyeing,  &c.  In 
this  country  it  is  also  largely  consumed  by  the  calico-printer.  It  is  a  strong  astringent, 
and  upplicable  to  the  same  purposes  as  the  oflScinal  catechu. 

2.  Areca  Catechu.  This  is  obtained  from  the  areca  nut,  or  betel  nut,  which  is  tho  seed 
of  Areca  Catechu,  a  palm  cultivated  in  all  parts  of  India.  (See  Part  Third.)  It  is  prepared 
by  boiling  the  nuts  in  water,  and  evaporating  the  decoction.  There  are  two  varieties ;  one 
of  a  black  colour,  very  astringent,  mixed  with  paddy  husks  and  other  impurities,  andob- 
tained  by  evaporating  tho  first  decoction  ;  tho  other,  yellowish-brown, of  an  earthy  frac- 
ture, and  pure,  resulting  from  the  evaporation  of  a  decoction  of  the  nut.«  which  had  been 
submitted  to  the  previous  boiling.  The  first  is  called  kassu,  tho  other  coury.  (Heyne, 
Tracts,  «J*c.  on  India.)  They  are  prepared  in  Mysore,  and  Ainslio  states  that  both  varie- 
ties are  sold  in  the  bazaars  of  Lower  India,  and  used  for  tho  same  purpose  as  the  oflScinal 
catechu  by  the  native  and  European  practitioners.  They  are  also  much  used  for  chewing 
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which  weigh  one  or  two  pounds.  The  colour  is  externally  of  a  rusty  brown 
more  or  less  dark,  internally  varying  from  a  pale-reddish  or  yellowish-brown 
to  a  dark  liver  colour.  In  some  specimens  it  is  almost  black,  in  others  somewhat 
like  the  colour  of  Port  wine,  and  in  others  again,  though  rarely,  dull-red  like 
annotta.  The  extract  has  been  distinguished  into  the  pale  and  dark  varieties ; 
but  there  does  not  appear  to  be  sufficient  ground  for  retaining  this  distinction, 
at  least  in  relation  to  the  proper  catechu  obtained  from  the  wood  of  A.  Catechu. 
Under  the  name,  however,  of  pale  catechu,  an  astringent  product  has  been  re- 
cognised in  the  British  Pharmacopoeia,  the  proper  name  of  which  is  gambir, 
and  which  has  a  wholly  different  origin.  This  is  described  in  a  note,  among  the 
catechus  not  recognised  by  our  officinal  standard.  (8ee  page  242.)  Catechu  is 
inodorous,  with  an  astringent  and  bitter  taste,  followed  by  a  sense  of  sweetness. 
It  is  brittle,  and  breaks  with  a  fracture  which  is  rough  in  some  specimens,  in 
others  uniform,  resinous,  and  shining.  That  which  is  preferred  in  our  market 
is  of  a  dark  colour,  easily  broken  into  small  angular  fragments,  with  a  smooth 
glossy  surface,  bearing  some  resemblance  to  kino.  Catechu  is  often  mixed 
with  sand,  sticks,  and  other  impurities.  From  200  parts  of  Bombay  catechu.  Sir 
II.  Davy  obtained  109  parts  of  tannic  acid,  68  of  extractive,  13  of  mucilage,  and 
10  of  insoluble  residue.  The  same  quantity  of  Bengal  catechu  yielded  97  of  tan- 
nic acid,  73  of  extractive,  16  of  mucilage,  and  14  of  insoluble  residue.  Other  ex- 
perimenters have  obtained  results  somewhat  different.  The  proportion  of  tannic 
acid,  which  may  be  considered  the  efficient  principle,  varies  from  about  30  to  55 
per  cent,  in  the  different  varieties  of  the  drug.  The  portion  designated  by  Davy 
as  extractive  is  said  to  contain,  if  it  do  not  chiefly  consist  of  a  principle  dis- 
covered* by  Buchner,  and  now  called  cafechuin  or  catechuic  acid.  For  a  par- 
ticular account  of  this  principle,  the  reader  is  referred  to  the  note  {page  243), 
on  the  subject  of  gambir  {pale catechu,  Br.),  of  which  it  is  a  characteristic  in- 
gredient. The  tannic  acid  is  of  the  variety  which  precipitates  iron  of  a  greenish- 
black  colour,  and  differs  from  most  of  the  other  varieties  in  not  yielding  grape- 
sugar  when  digested  with  dilute  sulphuric  acid.  It  is  not,  therefore,  a  glucoside. 
It  precipitates  gelatin,  but  not  tartar  emetic  {Kane),  and  is  not,  like  the  tannic 
acid  of  galls,  converted  into  gallic  acid  by  exposure  to  the  air.  It  may  be  distin- 
guished by  the  name  of  catechu-tannic  acid,  or,  as  proposed  by  Berzelius,  mimo- 
tannic  acid,  from  its  source  ib  one  of  the  Mimoseae.  Catechu  is  almost  wholly 
soluble  in  a  large  quantity  of  water,  to  which  it  imparts  a  brown  colour.  The 
extractive  or  catechuic  acid  is  much  less  soluble  than  the  astringent  principle, 
which  may  be  almost  entirely  separated  from  it  by  the  frequent  application  of 
small  quantities  of  cold  water.  13oiling  water  dissolves  it  much  more  readily 
than  cold,  and  deposits  it  of  a  reddish-brown  colour  upon  cooling.  Both  prin- 
ciples are  readily  dissolved  by  alcohol  or  proof  spirit,  and  are  soluble  also  in 
ether.  For  the  important  reactions  of  catechu,  see  Acidum  Tannicum. 

Medical  Properties  and  Uses.  Catechu  is  gently  tonic,  and  powerfully  as- 
hy the  natives.  But  they  are  seldom  exported,  and  it  is  uncertain  whether  they  find  their 
way  into  European  or  American  commerce.  Pereira  thought  he  had  identified  the  kassu 
with  a  variety  of  catechu  derived  from  Ceylon,  where  he  had  heen  informed  that  an  ex- 
tract of  the  areca  nut  is  prepared.  It  was  in  circular  flat  cakes,  from  two  to  three  inches 
in  diameter,  scarcely  an  inch  thick,  covered  on  one  side  with  paddy  husks,  and  inter- 
nally blackish-brown  and  shining,  like  Pegu  catechu. 

Guibourt  and  Pereira  describe  other  varieties,  which  we  have  not  met  with,  and  which 
are  probably  rare.  One  of  these  is  the  Slam  catechu,  in  conical  masses  shaped  like  a  betel 
nut,  and  weighing  about  a  pound  and  a  half.  Its  fracture  is  shining  and  liver-coloured, 
like  that  of  hepatic  aloes ;  another  respects  it  resembles  Pegu  catechu.  Another  is  the  black 
■mucilaginous  catechuot  Guibourt, in  parallelopipeds,  an  inch  and  a  half  in  length  by  an 
inch  in  breadth.  Internally  it  is  black  and  shining,  and  its  taste  is  mucilaginous  and 
feebly  astringent.  A  third  is  the  dull-reddish  catechu  of  Guibourt,  in  somewhat  flattened 
balls,  weighing  three  or  four  ounces,  of  a  dull-reddish,  wavy,  and  often  marbled  frac- 
ture. We  saw  something  like  this  many  years  since,  which  had  been  brought  upon  spec- 
ulation by  a  merchant  from  Calcutta,  but  it  is  not  now  in  the  market.  Lastly,  there  is  a 
pale  or  whitish  catechu,  in  small  roundish  or  oval  lumps,  with  an  irregular  surface,  dark 
or  blackish-brown  externally,  very  pale  and  dull  internally,  and  of  a  bitter,  astringent, 
and  sweetish  taste,  with  a  smoky  flavour.  It  is  unknown  in  commerce. 
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tringent.  The  dnrk-coloured  has  the  latter  property  in  a  somewhat  greater  de- 
gree than  the  light,  and  is  therefore  usually  preferred.  The  latter,  being  rather 
sweeter,  is  preferred  by  the  Malays,  Hindoos,  and  other  Indians,  who  consume 
vast  quantities  of  this  extract  by  chewing  it,  mixed  with  aromatics  and  a  small 
proportion  of  lime,  and  wrapped  in  thi;  leaf  of  the  Piper  Betel.  Catechu  may  bo 
advantageously  used  in  most  cases  where  astringents  are  indicated,  and,  though 
less  employed  in  this  country  than  kino,  is  not  inferior  to  it  in  virtues.  The  com- 
plaints to  which  it  is  best  adapted  are  diarrhoea  dependent  on  debility  or  relaxa- 
tion of  the  intestinal  exhalants,  and  passive  hemorrhages,  particularly  that  from 
the  uterus.  A  small  piece,  held  in  the  mouth  and  allowed  slowly  to  dissolve,  is 
an  excellent  remedy  in  relaxation  of  the  uvula,  and  the  irritation  of  the  fauces 
and  troublesome  cough  which  depend  uj)on  it.  Applied  to  spongy  gums,  in  the 
Btate  of  powder,  it  sometimes  proves  useful;  and  it  has  been  recommended  as 
a  dentifrice  in  combination  with  powdered  charcoal,  Peruvian  bark,  myrrh,  &c. 
Sprinkled  upon  the  surface  of  indolent  ulcers,  it  is  occasionally  beneficial,  and 
is  much  used  in  India  for  the  same  purpose,  in  the  form  of  an  ointment.  An  in- 
fusion of  catechu  may  be  u.sed  as  an  injection  in  obstinate  gonorrhoea,  gleet,  and 
leucorrhoea,  and  we  have  found  it  highly  beneficial,  when  thrown  up  the  nostrils, 
in  arresting  epistaxis.  The  dose  is  from  ten  grains  to  half  adrachm,  which  should 
be  frequently  repeated,  and  is  best  given  with  sugar,  gum  arable,  and  water.* 

Off.  Prep.  Infusum  Catechu  Compositum,  U.  S.;  Tinctura  Catechu,  U.  S. 

Off.  Prep,  of  Pale  Catechu  (Gambir).  Infusum  Catechu,  Br.;  Pulvis  Cate- 
chu Compositus,  Br.;  Tinctura  Catechu,  Br.;  Trochisci  Catechu,  Br.     W. 

CERA  ALBA.  U.  S.,  Br. 
White  Wax. 

Yellow  wax,  bleached.  V.  S.    Bleached  by  exposure  to  moisture,  air,  and 
light.  Br. 
Cire  blanche,  Fr.;  Weisses  "Wachs,  Ghrm.;  Cera  bianca,  Ital.;  Cere  blanca,  Span. 

CERA  FLAVA.  U.S.,  Br. 
Yellow  Wax. 

A  peculiar  concrete  substance  prepared  by  Apis  mellifica.  U.  S.  The  pre- 
pared honeycomb  of  the  Hive  Bee,  Apis  mellifica.  Br. 

Cire  Jaune,  Fr.;  Gelbes  Wachs,  Oerm.;  Cera  gialla,  Ital.;  Cera  amarilla,  Span. 

Wax  is  a  product  of  the  common  bee,  Apis  mellifica  of  naturalists,  which 
constructs  with  it  the  cells  of  the  comb  in  which  the  honey  and  larvae  are  depo- 
sited. It  was  at  one  time  doubted  whether  the  insect  elaborated  the  wax  by  its 
own  organs,  or  merely  gathered  it  from  vegetables.  The  question  was  set  at 
rest  by  Huber,  who  fed  a  swarm  of  bees  exclusively  on  honey  and  water,  and 
found  that  they  formed  a  comb  consisting  of  wax.  This,  therefore,  is  a  proper 
secretion  of  the  insect.  It  is  produced  in  the  form  of  scales  under  the  rings  of 
the  belly.  But  wax  also  exists  in  plants,  bearing  in  this,  as  in  other  respects,  a 
close  analogy  to  the  fi.xed  oils.  It  is,  however,  the  product  of  the  bee  only  that 
is  recognised  by  the  Pharmacopoeias.  This  is  directed  in  two  forms  :  1.  that  of 
yellow  wax  \tvo(inv(iii  immediately  from  the  comb;  and  '1.  Wmt.  o{  white  wax 
prepared  by  bleaching  the  former.  We  shall  consider  these  separately,  and 
afterwards  give  an  account  of  vegetable  wax. 

1.  Cera  Flava  or  Yellow  wax.  This  is  obtained  by  slicing  the  comb  taken 

*  Fluid  Extract  of  Catechu.  Prof.  Procter  has  suggested  thefoUowing  formula  for  &Jluid 
extractof  catechu  based  on  the  solvent  power  of  glycerin  over  this  extract.  Eight  troyounces 
of  pure  catechu,  in  moderately  coarse  powder,  are  mixed  in  a  mortar  with  fourfluUiouncefi 
•^f  glycerin  so  as  to  form  a  paste,  to  which  enough  diluted  alcohol  is  added  to  make  a  pint. 
The  liquid  is  poured  into  a  bottle,  shaken  occasionally  for  twenty-four  hours,  and  then 
strained  through  muslin.  Each  fluidrachm  of  the  fluid  extract  represents  thirty  grains 
of  catechu.  {Proceed,  of  Am.  Pharm.  .4aaoc.,  A.D.I  863,  p.  2i\.)—Note  to  the  twelfth  edition. 
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from  the  hive,  draining  and  afterwards  expressing  the  honey,  and  melting  the 
residue  in  boiling  water,  which  is  kept  hot  for  some  time  in  order  to  allow  the 
impurities  to  separate,  and  either  subside  or  be  dissolved  by  the  water.  When 
the  liquid  cools  the  wax  concretes,  and,  having  been  removed  and  again  melted 
in  boiling  water,  is  strained  and  poured  into  pans  or  other  suitable  vessels.  It 
is  usually  brought  to  market  in  round  flat  cakes  of  considerable  thickness.  The 
druggists  of  Philadelphia  are  supplied  chiefly  from  the  Western  States  and 
North  Carolina,  especially  the  latter,  and  from  Cuba.  Some  of  inferior  quality 
is  imported  from  Africa. 

In  this  state,  wax  has  a  yellowish  colour,  an  agreeable  somewhat  aromatic 
odour,  and  a  slight  peculiar  taste.  To  the  touch  it  is  rather  soft  and  unctuous, 
though  of  a  firm  solid  consistence  and  brittle.  It  has  a  granular  fracture ;  but 
when  cut  with  a  knife  presents  a  smooth  glossy  surface,  the  lustre  of  which  is 
so  peculiar  as,  when  met  with  in  other  bodies,  to  be  called  waxy.  It  does  not 
adhere  to  the  fingers,  nor  to  the  teeth  when  chewed,  but  is  softened  and  ren- 
dered tenacious  by  a  moderate  heat.  Its  point  of  fusion  is  142°  F.;  its  specific 
gravity  from  0960  to  0-965.  The  colour,  odour,  and  taste  of  yellow  wax  de- 
pend upon  some  associated  principle  or  principles. 

Various  adulterations  have  been  practised,  most  of  which  may  be  readily 
detected.  Meal,  earth,  and  other  insoluble  substances  are  at  the  same  time 
discovered  and  separated  by  melting  and  straining  the  wax.  When  the  frac- 
ture is  smooth  and  shining  instead  of  being  granular,  the  presence  of  resin  may 
be  suspected.  This  is  dissolved  by  cold  alcohol,  while  the  wax  is  left  untouched. 
For  other  adulterating  substances  used,  and  the  modes  of  detecting  them,  see 
the  remarks  which  follow  on  white  wax. 

Yellow  wax  is  used  in  medicine  chiefly  as  an  ingredient  of  plasters  and  cerates. 

2.  Cera  Alba  or  White  Wax.  The  colour  of  yellow  wax  is  discharged  by 
exposing  it,  with  an  extended  surface,  to  the  combined  influence  of  air,  light, 
and  moisture.  The  process  of  bleaching  is  carried  on  to  a  considerable  extent 
in  Philadelphia.  The  wax,  previously  melted,  is  made  to  fall  in  streams  upon 
a  revolving  cylinder,  kept  constantly  wet,  upon  which  it  concretes,  forming 
thin  riband-like  layers.  These,  having  been  removed,  are  spread  upon  linen 
cloths  stretched  on  frames,  and  exposed  to  the  air  and  light;  care  being  taken 
to  water  and  occasionally  turn  them.  In  a  few  days  they  are  partially  bleached  ; 
but,  to  deprive  the  wax  completely  of  colour,  it  is  necessary  to  repeat  the 
whole  process  once,  if  not  oftener.  When  sufficiently  white,  it  is  melted  and  cast 
into  small  circular  cakes.  The  colour  may  also  be  discharged  by  chlorine ;  but  the 
wax  is  said  to  be  somewhat  altered.*  White  wax  sometimes  contains  one  or 
more  free  fatty  acids,  consequent  probably  upon  the  employment  of  alkalies  in 
bleaching  it,  which  render  it  an  unfit  ingredient  in  the  unctuous  preparations  of 
certain  salts.    Of  these  acids  it  may  be  deprived  by  means  of  alcohol. 

Perfectly  pure  wax  is  white,  shining,  diaphanous  in  thin  layers,  inodorous,  in- 
sipid, harder  and  less  unctuous  to  the  touch  than  the  yellow,  soft  and  ductile  at 
95°  F.,  and  fusible  at  about  155°,  retaining  its  fluidity  at  a  lower  temperature. 
According  to  Saussure,  its  sp.gr.  in  the  solid  state  is  0-966,  at  178°  F. 
0-834,  and  at  201°  0-824  7.  By  a  great  heat  it  is  partly  volatilized,  partly  de- 
composed; and,  when  flame  is  applied  to  its  vapour,  it  takes  fire  and  burns  with 
a  clear  bright  light.  It  is  insoluble  in  water,  and  in  cold  alcohol  or  ether,  but  is 

*  The  following  process  for  purifying  wax  by  steam  has  been  patented  by  M.  Cass- 
grand,  in  France,  and  is  said  to  have  been  employed  advantageously.  Wax  melted  by 
steam  is  passed  along  with  the  steam  through  a  coiled  tube  or  worm,  is  received  into  a 
double  bottom  heated  by  steam,  where  it  is  washed  with  water,  and  is  then  raised  by  a 
pump  into  another  pan,  also  heated  by  steam,  where  it  is  again  washed  with  water;  and 
the  whole  operation  is  repeated  three  or  four  times ;  the  wax  "being  allowed  to  rest  for 
about  four  or  five  minutes  in  the  upper  pan  after  each  operation,  and,  after  the  last  one, 
an  hour  or  two  for  the  subsidence  of  impurities.  The  wax  is  then  granulated  by  means 
of  cold  water,  allowed  to  dry  for  two  or  three  days,  and  then  exposed  to  light  and  air. 
The  whole  process  is  completed  in  a  few  days.  (See  A77i.  Journ.  of  Pharm.,  ixvi.  525; 
from  Dub.  Journ.  of  Industrial  Prop-ess.) — Note  to  the  eleventh  edition. 
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Blightly  soluble  iti  boiling  alcohol  and  ether,  which  deposit  it  iu  a  great  measare 
upon  cooling.  The  volatile  and  fixed  oils  dissolve  it  with  facility,  resin  readily 
unites  with  it  by  fusion,  and  soaps  are  formed  by  the  action  of  soda  and  potassa 
in  solution.  It  is  not  allected  by  the  acids  at  ordinary  temjwjratures,  but  is  con- 
verted into  a  black  mass  when  boiled  with  concentrated  sulphuric  acid.  Its  ulti- 
mate constituents  are  carbon,  hydrogen,  and  oxygen.  Dr.  John  found  it  to  con- 
8i8t  of  two  distinct  principles,  one  of  which  he  called  cerin,  the  other  vriyricin. 
According  to  M.M.  Boudet  and  Hoissenot,  the  former  constitutes  at  lea.st  70  per 
cent,  of  wax.  melts  at  about  143°,  dissolves  in  16  parts  of  boiling  alcohol,  and 
is  saponiliable  with  potassa.  yielding  margaric  acid,  a  little  oleic  acid,  and  a  fatty 
matter  insusceptible  of  saponification  called  cerain;  the  latter  melts  at  149°,  ia 
dissolved  by  200  parts  of  boiling  alcohol,  and  is  not  saponifiable  by  potassa.  M. 
Lewy  inferred  from  his  experiments  that  cerin  and  myricin  are  isomeric  with 
each  other  and  with  wax;  that  by  a  boiling  solution  of  potassa  wax  is  wholly 
saponified,  without  the  fornuition  of  glycerin  ;  that  both  wax  and  cerin  are  con- 
verted into  stearic  acid  by  saj)onification  ;  and  that  this,  by  a  further  oxidation, 
is  changed  into  margaric  acid.  {Jourii.  de  I'harm.,  3e  ser.,  iii.  315.)  Messrs, 
Warington  and  Francis,  however,  have  found  that  the  substance  supposed  to 
be  stearic  acid,  though  similar  to  that  body  in  appearance,  is  wholly  diflerent 
from  it  in  properties  and  composition,  and  is  isomeric,  if  not  identical,  with  the 
cerain  above  referred  to.  {Fhilos.  Mag.,  Jan.  1844,  p.  20.)* 

White  wax  has  been  variously  adulterated.  White  lead  sinks  to  the  bottom 
of  the  vessel  when  the  wax  is  melted.  Starch,  meal,  and  other  insoluble  sub- 
stances remain  behind  when  the  wax  is  dissolved  in  oil  of  turpentine  or  ben- 
zine; and  the  starch  is  known  by  producing  a  blue  colour  with  iodine  added  to 
water  in  which  the  wax  has  been  boiled.    Water,  which  is  said  to  be  sometimes 

*  New  views  have  been  put  forth  as  to  the  constitution  of  wax,  in  communications 
from  B.  Collins  Brodie  to  the  Royal  Society  of  London.  Cerin,  when  quite  pure,  he  con- 
siders as  a  peculiar  acid,  having  the  constitution  C^^iinO^,  which  he  names  cerotic  acid. 
This  he  procures  by  precipitating  a  boiling  alcoholic  solution  of  cerin  by  means  of  an 
alcoholic  solution  of  acetate  of  lead,  treating  the  precipitated  cerotate  of  lead  by  hot 
alcohol  and  ether  until  everything  soluble  is  removed,  tnen  decomposing  it  with  con- 
centrated acetic  acid,  washing  the  separated  cerotic  acid  with  boiling  water,  and  still 
further  purifying  it  by  solution  in  boiling  absolute  alcohol  and  refrigeration.  The  acid 
is  deposited  pure.  It  melts  at  172°  F.,  and  on  cooling  concretes  into  a  crystalline 
mass.  When  distilled  alone,  the  greater  portion  of  it  passes  unchanged ;  whereas,  if 
mixed  with  the  other  constituents  of  wax,  it  is  wholly  decomposed;  and  it  is,  conse- 
quently, not  found  in  the  results  of  the  distillation  of  wax  itself.  It  is  a  singular  fact 
that  cerotic  acid  was  not  found  in  some  beeswax  brought  from  Ceylon,  showing  that 
wax  varies  much  according  to  the  circumstances  under  which  it  is  produced.  Myricin, 
when  entirely  separated  from  the  cerotic  acid,  is  saponiliable,  but  with  difficulty;  and 
from  the  results  of  saponification  palmitic  acid  (032113-^04)  was  isolated,  and  a  peculiar 
body,  called  by  Mr.  Brodie  melissine,  having  the  composition  (CjoHj^O.^),  and  considered 
by  him  as  a  wax-alcohol,  convertible  by  the  loss  of  two  eqs.  of  hydrogen  and  the  gain  of 
two  of  oxygen,  into  melissic  acid,  as  alcohol  is  converted  into  acetic  acid.  (See  Acetum.) 

In  the  examination  of  a  variety  of  wax  from  China,  Mr.  Brodie  found  a  substance 
called  by  him  cei-otine  (C5.H5gOj),  which  ho  regards  as  the  alcohol  of  cerotic  acid,  into 
which  it  was  convertible  oy  loss  of  hydrogen  and  gain  of  oxygen  as  above;  that  is,  by 
oxidation,  two  ens.  of  the  hydrogen  being  converted  into  water. 

According;  to  those  views,  the  varieties  of  wax  are  composed  of  substances  having  to 
each  other  similar  relations  to  those  which  characterize  alcohol  and  acetic  acid  resulting 
from  fermentation.  (Chem.  Oaz.,  vi.  225,  and  vii.  46.) 

The  China  wax,  above  referred  to,  called  pe-la  by  the  Chinese,  resembles  spermaceti 
in  whiteness  and  crystalline  appearance,  but  is  distinguished  by  greater  hardness  and 
friability,  and  a  somewhat  fibrous  fracture.  It  melts  at  about  181°  F.,  is  very  slightly 
soluble  in  alcohol  or  ether,  is  insoluble  in  cold  oil  of  turpentine  and  rectified  petroleum', 
but  is  dissolved  by  these  fluids  with  the  aid  of  heat.  These  solubilities  distinguish  it  from 
spermaceti.  {Pharm.  Jimm.,  xiv.  9.)  It  was  formerly  supposed  to  be  of  vegetable  origin ; 
but  has  been  ascertained  to  be  the  product  of  an  insect  belonging  to  the  genus  Coccus, 
which  fixes  itself  to  the  branches  of  a  certain  tree,  and,  investing  them  closely,  becomes 
embedded  in  a  waxy  material,  which  is  scraped  oft' with  the  insects,  and  constitutes  the 
crude  wax.  It  is  purified  by  melting  and  straining.  (Hanbury,  Pharm.  Joum.,  xii.  476.) 
The  tree  from  which  the  wax  is  obtained  has  been  ascertained  to  be  the  Fraxinus  Chi- 
nensis  of  IJoxburgh.  {Ibid.,  Sept.  1,  1859,  p.  176.)        ■  ,  •  ),.,i,iit    ^•-  'ni'\      ■■     ;  <  i, 
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fraudulently  incorporated  with  it,  by  agitation  when  partially  melted,  is  driven 
off  bv  heat.  Fatty  substances  render  lime-water  turbid,  when  agitated  with  it 
and  allowed  to  stand.  For  the  detection  of  stearin  and  stearic  acid,  M.  Lebel 
dissolves  the  suspected  wax  in  two  parts  of  oil,  beats  the  cerate  thus  formed 
with  its  weight  of  pure  water,  and  then  adds  a  few  drops  of  solution  of  sub- 
acetate  of  lead.  If  stearin  is  present,  there  is  an  immediate  decomposition,  and 
the  mixture  acquires  an  extraordinary  solidity  from  the  formation  of  stearate 
of  lead.  (Journ.  de  Pharm.,  3e  scr.,  xv.  302.)  Vogel  proposes  chloroform  as  a 
means  of  detecting  the  adulteration  with  fatty  matters.  That  liquid  dissolves 
only  25  per  cent,  of  wax,  but  stearin  and  stearic  acid  completely.  If,  therefore, 
wax,  treated  with  6  or  8  parts  of  chloroform,  loses  more  than  one-quarter  of 
its  weiglit,  it  may  be  considered  as  impure.  {Ibid.,  xvii.  374.)  Overbeck  detects 
stearic  acid  by  the  abundant  effervescence  produced  from  the  escape  of  carbonic 
acid,  when  a  small  portion  of  the  suspected  wax  is  boiled  in  a  solution,  composed 
of  one  part  of  carbonate  of  soda  and  fifty  of  distilled  water.  (Pharm.  Journ., 
xi.  128.)  Fehling  detects  stearic  acid  and  resin  by  boiling  one  part  of  the  wax 
in  twenty  of  alcohol,  filtering  the  solution  when  cool,  and  then  adding  water. 
If  either  of  these  substances  be  present,  there  will  be  a  flocculent  precipitate, 
whereas  if  the  wax  be  pure  there  will  scarcely  be  an  observable  turbidness. 
The  natural  fats,  as  tallow,  suet,  lard,  &c.,  are  not  amenable  to  this  test;  but 
it  may  be  applied  by  first  saponifying  them,  and  thus  converting  them  into  the 
fatty  acids,  as  the  stearic.  But,  as  wax  itself  is  somewhat  liable  to  be  affected, 
it  is  necessary  to  avoid  too  strong  an  alkaline  solution,  and  too  long  boiling  in 
the  process.  To  obviate  such  a  result,  30  grains  of  the  wax  are  to  be  boiled 
with  two  or  three  fluidounces  of  water  containing  6  grains  of  pure  hydrate  of 
soda,  and  the  mass  saturated  with  a  very  dilute  acid,  and  heated.  The  wax 
is  then  to  be  separated,  dried  between  folds  of  blotting  paper,  and  treated 
as  above  for  stearic  acid.  (Neues  Pepert.  fiir  Pharm.,  viii.  78.)  To  detect 
parajfin,  which  is  another  adulteration  said  to  be  frequent,  Prof.  Landolt,  of 
Bonn,  heats  the  wax  with  fuming  sulphuric  acid  (Nordhausen),  which  de- 
stroys the  wax,  converting  it  into  a  black  jelly-like  mass,  while  the  paraffin  is 
left  as  a  transparent  layer  on  the  surface.  (See  Am.  Journ.  of  Pharm.,  xxxiv. 
35.)  M.  Lies  Bodart  detects  the  same  impurity  by  a  somewhat  complex  pro- 
cess, based  on  the  etherification  of  the  wax;  the  paraffin  being  left  sufficiently 
pure  to  enable  its  proportion  to  be  estimated.  For  the  particulars  of  the  pro- 
cess, the  reader  is  referred  to  the  Journ.  de  Pharm.  et  de  Ghim.  (4e  ser.,  iii. 
281,  A.D.  1866),  A  simpler  method  is  that  of  M.  Dullo,  who  treats  the  adul- 
terated wax  with  ether.  If  this  dissolves  more  than  50  per  cent.,  the  presence 
of  paraffin  is  indicated.  M.  Payen  resorts  to  the  point  of  fusion  as  a  means  of 
detecting  paraffin.  This  substance  melts  at  a  lower  temperature  than  wax, 
and  lowers  the  melting  point  of  wax  with  which  it  is  mixed.  {Ibid.,  4e  ser.  ii. 
233.)  White  wax  should  not  melt  below  150°;  yellow  not  below  140°.  {Br.) 
Japan  wax  is  said  also  to  be  largely  employed  for  adulterating  beeswax ;  so 
that  sometimes  but  little  of  the  product  of  the  bee  is  to  be  found  in  the  mix- 
ture. To  detect  Japan  wax,  M.  Dullo  boils  together  for  a  minute  10  grammes 
(150  grains)  of  wax,  120  grammes  of  water,  and  1  of  soda.  If  there  be 
Japan  wax  present,  a  soap  will  immediately  form,  which  will  slowly  solidify 
on  cooling.  Beeswax  does  not  saponify  under  these  circumstances.  {Ibid.,  4e 
ser.,  i.  448.)  There  are  other  less  precise  methods  of  detecting  adulterations. 
Thus,  spermaceti  and  lard  render  wax  softer  and  less  cohesive,  of  a  smoother 
and  less  granular  fracture,  and  of  a  different  odour  when  heated.  The  melting 
point  and  specific  gravity  are  lowered  by  tallow,  suet,  and  lard.  Legrip's  cereo- 
meter  is  based  upon  the  altered  specific  gravity  of  wax  when  adulterated.  Any 
one  may  apply  this  principle  by  making  a  mixture  of  alcohol  and  water  such 
that  pure  wax  will  neither  sink  nor  rise  in  it,  but  remain  wherever  placed. 
Adulterated  wax  would  either  swim  or  sink  in  this  liquid.  Pereira  says  that 
pure  wax  is  yellowish-white;  and  that  the  white  wax  in  circular  cakes  always 
contains  spermaceti,  added  to  improve  its  colour. 
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^fedical  Properties  and  Utteg.  Wox  has  littlo  effect  upon  the  system.  Under 
the  iiuprertsion  that  it  sheathes  the  influnjcd  mucous  membrane  of  the  bowels,  it 
has  been  occasionally  prescribed  in  diarrhoea  and  dysentery;  and  it  is  mentioned 
by  Dioscoridcs  as  a  remedy  in  the  latter  complaint.  Hy  Poerner  it  is  highly  re- 
commended in  excoriations  of  the  bowels,  attended  with  pain  and  obstinate  diar- 
rhoea. His  mode  of  using  it  is  to  melt  the  wax  with  oil  of  almonds  or  olive  oil, 
and,  while  the  mixture  is  still  hot,  to  incorporate  it  by  means  of  the  yolk  of  an 
egg  with  some  mucilaginous  fluid.  The  dose  is  half  a  drachm  three  or  four  times 
a  day.  Another  method  is  to  form  an  emulsion  l)y  means  of  soap;  but  it  is  evi- 
dent that  the  soap  would  be  the  most  energetic  ingredient.  Wax  is  also  used  to 
fill  cavities  in  carious  teeth.  Its  chief  employment,  however,  is  in  the  formation 
of  ointments,  cerates,  plasters,  and  suppositories.  It  is  an  ingredient  in  almost 
all  the  officinal  cerates,  which  owe  to  it  their  general  title. 

3.  Veqetable  Wax.  Many  vegetable  products  contain  wax.  It  exists  in  the 
pollen  of  numerous  plants,  and  forms  the  bloom  or  glaucous  powder  which  covers 
certain  fruits,  and  the  coating  of  varnish  with  which  leaves  are  sometimes  sup- 
pljed.  In  some  plants  it  is  so  abundant  as  to  be  profitably  extracted  for  use. 
Such  is  the  Cerojn/Ion  Andicola,  a  lofty  palm  growing  in  the  South  American 
Andes.  Upon  the  trunk  of  this  tree,  in  the  rings  left  by  the  fall  of  the  leaves,  is 
a  coating  of  wax-like  matter,  about  one  sixth  of  an  inch  thick,  which  is  removed 
by  the  natives,  and  employed  in  the  manufacture  of  tapers.  It  contains,  according 
toVauquelin,  two-thirdsof  a  resinous  substance,  and  one-third  of  pure  wax.  Two 
kinds  of  wax  are  collected  in  Brazil,  one  called  carnauba*  from  the  leaves  of  a 
palm  growing  in  the  province  of  Ceara,  the  other  ocuba,  from  the  fruit  of  a  shrub 
of  the  province  of  Para.  (Journ.  de  Pharm.,Se  ser  ,  v.  154.)f  But  the  form  of 
vegetable  wax  best  known  in  this  country  is  that  derived  from  Myrica  cerifera, 
and  commonly  called  myrtle  wax.  The  wax  myrtle  is  an  aromatic  shrub,  from  one 
to  twelve  feet  high,  growing  in  the  United  States  from  New  England  to  Louisi- 
ana, and  flourishing  especially  on  the  sea-coast.  The  fruit,  which  grows  in  clus- 
ters closely  attached  to  the  stems  and  branches,  is  small,  globular,  and  covered 
with  a  whitish  coat  of  wax,  which  may  be  separated  for  use.  Other  parts  of  the 
plant  are  said  to  possess  medical  virtues.  The  bark  of  the  root  is  acrid  and  astring- 
ent, andin  large  doses  emetic,  and  has  been  popularly  employed  in  jaundice.  The 
process  for  collecting  the  wax  is  simple.  The  berries  are  boiled  in  water,  and  the 
wax,  melting  and  floating  on  the  surface,  is  either  skimmed  off  and  strained,  or 
allowed  to  concrete  as  the  liquor  cools,  and  then  removed.  To  render  it  pure,  it 
is  agam  melted  and  strained,  and  cast  into  large  cakes.  It  is  collected  in  New 
Jersey,  North  Carolina,  and  New  England,  and  particularly  in  Rhode  Island. 

Myrtle  wax  is  of  a  pale  grayish-green  colour,  somewhat  diaphanous,  more 
brittle  and  unctuous  to  the  touch  than  beeswax,  of  a  feeble  odour,  and  a  slightly 

*  This  is  obtained  from  Ceroxylon  carnauba  &nd  other  palms  of  Brazil,  being  found  on 
the  under  surface  of  the  leaves.  It  is  hard,  brittle,  and  buff-coloured,  resembling  the 
resins  more  than  wax,  and  melts  at  192°  F.,  which  is  much  higher  than  the  fusing  point 
of  other  kinds  of  vegetable  wax.  "  It  takes  a  fine  polish  when  rubbed  with  any  soft  ma- 
terial," does  not  receive  impressions  from  the  finger  at  the  natural  temperature  of  the 
hand,  and  is  adapted  for  polishing  furniture,  either  alone  or  mixed  with  wax.  (B.  S. 
Proctor.  See.<4m.  J.  ofPharm.,  xxxv.  527.) — Note  to  the  twelfth  edition. 

f  Japan  [Vox.  A  substance  under  this  name  has  been  imported  into  Europe  in  consid- 
erable quantities,  either  directly  from  Japan,  or  through  the  Chinese  ports.  It  is  obtained 
from  tlie  berries  of  the  Rhus  succedaneum  of  Linna3us.  It  has  come  in  two  forms,  the  one, 
as  originally  distinguished  by  Mr.  Hanbury,  of  circular  cakes,  about  four  inches  in  di- 
ameter, and  an  inch  thick,  fiat  on  one  side  and  somewhat  convex  on  the  other ;  the  second, 
as  brought  directly  from  Japan,  of  large  rectangular  blocks,  which  are  packed  in  chests. 
It  bears  a  considerable  resemblance  to  purified  beeswax,  but  is  not  quite  so  white,  having 
a  slightly  yellowish  tint,  is  softer,  more  friable,  and  has  a  somewhat  rancid  smell  and 
taste.  Its  melting  point  is  below  that  of  wax,  varying  from  120°,  as  stated  by  Prof.  Proc- 
ter, to  12.5°,  126°,  and  even  131°,  as  observed  in  diflerent  specimens  by  Mr.  Hanbury.  It 
is  much  more  soluble  in  alcohol  than  beeswax,  is  saponifiablo  with  the  alkalies,  and  is 
said  to  consist  of  palmitic  acid  and  glycerin.  It  has  been  employed  in  the  preparation  of 
candles,  which  yield  as  brilliant  light  as  those  made  of  common  wax.  It  is  possible  that 
it  may  be  found  useful  in  the  preparation  of  cerates,  &c.  [Note  to  the  twelfth  edition.) 
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bitterish  taste.  It  is  about  as  heavy  as  water,  and  melts,  according  to  Mr.  G.  E. 
Moore,  at  from  116°  to  120°.  It  is  insoluble  in  water,  scarcely  soluble  in  cold 
alcohol,  soluble,  excepting  about  13  per  cent.,  in  twenty  parts  of  boiling  alcohol, 
which  deposits  the  greater  portion  on  cooling,  soluble  also  in  boiling  ether,  and 
sbghtly  so  in  oil  of  turpentine.  It  is  readily  saponifiable  with  the  alkalies.  By 
Dr.  John  it  was  found  to  consist,  like  beeswax,  of  cerin  and  myricin,  containing 
87  per  cent,  of  the  former  and  13  of  the  latter;  but  a  more  accurate  analysis  by 
Mr.  Moore  gives  as  its  constituents  one  part  of  palmitin  and  four  of  palmitic  acid, 
with  a  little  laurin  or  lauric acid.  {Am.  Journ.  q/"/Sciawdf^rfe,May,1852,  p.319.) 
The  green  colour  and  bitterness  depend  upon  distinct  principles,  which  may  be 
separated  by  boiling  with  ether.  On  cooling,the  wax  is  deposited  colourless,  while 
the  ether  remains  green.  The  colour  is  ascribed  by  Mr.  Moore  to  chlorophyll. 
Medical  Properties  and  Uses.  This  variety  of  wax  has  been  popularly  em- 
ployed in  the  United  States  as  a  remedy  for  dysentery ;  and  we  are  told  by  Dr. 
Fahnestock  that  he  found  great  advantage  from  its  use  in  numerous  cases,  during 
an  epidemic  prevalence  of  that  complaint.  He  gave  the  powdered  wax  in  doses 
of  a  teaspoonful  frequently  repeated,  mixed  with  mucilage  or  syrup.  {Am.  Journ. 
of  Med.  Sci.,\\.  313.)  It  is  occasionally  substituted  by  apothecaries  for  beeswax 
in  the  formation  of  plasters,  and  is  used  in  the  preparation  of  tapers  and  candles. 
It  is  somewhat  fragrant  when  burning,  but  emits  a  less  brilliant  light  than 
common  lamp  oil.  W. 

CERII  OXALAS.  Br. 
Oxalate  of  Cerium. 

Formula  "  2CeO,C^Og4-6HO.  A  salt  which  may  be  obtained  as  a  precipitate 
by  adding  solution  of  oxalate  of  ammonia  to  a  soluble  salt  of  cerium."  Br. 

Cerium  is  a  metal,  which  was  discovered  in  1803  by  Berzelius  and  Hisinger, 
and  about  the  same  time  by  Klaproth,  who,  however,  described  it  as  an  earth. 
By  the  two  former  chemists  it  was  recognised  as  a  metal,  and  named  cerium 
in  honour  of  the  goddess  Ceres.  It  was  obtained  from  a  Swedish  mineral,  for- 
merly from  its  great  weight  called  heavy  stone  of  Bastnas  (Bastnas  Schwer- 
stein),  but  now  named  cerite,  after  the  metal  extracted  from  it.  Besides  cerite, 
it  has  been  found  in  several  other  minerals,  as  gadalonite,  orthite,  &c.  in 
the  North  of  Europe,  a  number  of  different  minerals  from  Greenland,  and  allan- 
itc  near  Bethlehem,  in  Pennsylvania.  It  is  not  easy  to  obtain  it  pure  in  the 
metallic  state,  as  its  oxides  and  salts  are  difficult  of  reduction.  Berzelibs  de- 
scribes it  as  in  the  form  of  pulverulent  masses,  of  a  deep  chocolate-brown, 
which  exhibit,  however,  under  the  burnisher  a  metallic  appearance,  and  a  dark 
gray  colour.  It  is  a  bad  conductor  of  electricity.  Heated  in  the  air  it  takes  fire 
before  the  point  of  ignition,  and  burns  vividly,  passing  to  the  state  of  peroxide. 
At  ordinary  temperatures  it  is  oxidized  in  a  moist  atmosphere,  giving  out  a 
strong  and  disagreeable  smell  of  hydrogen.  In  water,  especially  when  moder- 
ately heated,  it  rapidly  oxidizes  with  the  evolution  of  hydrogen,  and  the  water 
does  not  become  alkaline.  There  are  two  oxides  of  cerium,  the  protoxide  and 
sesquioxide,  which  form  salts  with  the  acids.  Sulphur  and  phosphorus  com- 
bine with  it.  Of  its  compounds  two  only  have  been  introduced  into  medicine, 
the  nitrate  and  oxalate,  of  which  the  latter  is  recognised  for  the  first  time  offi- 
cinally  in  the  present  edition  of  the  British  Pharmacopoeia. 

Oxalate  of  cerium  may  be  obtained  from  cerite,  and  Prof.  F.  F.  Mayer,  of 
New  York,  gives  a  process  for  the  purpose  of  which  the  following  is  an  outline. 

The  mineral  consists  of  silicates  of  cerium,  lanthanium,  and  didymium,  with 
numerous  substances  in  smaller  proportion,  the  oxide  of  cerium  constituting 
about  39  per  cent,  of  the  whole.  The  powdered  mineral  is  made  into  a  paste 
with  sulphuric  acid,  and  then  heated  over  a  lamp  until  the  mass  ceases  to  swell 
up,  and  no  longer  absorbs  sulphuric  acid  very  cautiously  added.  Upon  the 
cooling  of  the  mass,  it  is  powdered,  and  exposed  in  a  crucible  to  the  heat  of  an 
anthracite  fire  until  it  assumes  a  pale  brownish-red  colour.     It  is  now  lixiviated 
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first  with  hot  wator  and  theu  with  nitric  acid,  and  the  solution  treated  with 
sulphuretted  hydrojjfon  in  order  to  j^et  rid  of  various  metals  by  precipitation.  To 
the  clear  liquid  some  muriatic  acid  is  first  added,  and  then  a  solution  of  oxalic 
acid,  the  former  of  which  holds  in  solution  the  oxalate  of  lime  produced,  tho 
latter  throws  down  oxalates  of  cerium  and  other  metals.  The  precipitate  having 
been  washed  with  warm  water,  is  formed  into  a  paste  with  a  quantity  of  car- 
bonate of  magnesia  equal  to  half  that  of  the  mineral  employed;  and  the  paste 
is  dried  on  porous  lire  brick,  finely  j)owdered,  and  calcined  till  it  becomes  of  a 
cinnamon  colour.  It  now  contains  all  of  the  cerium  in  the  form  of  peroxide. 
To  separate  this  the  mass  is  treated  with  an  excess  of  nitric  acid,  the  solution 
evaporated  to  get  rid  of  tho  excess  of  acid,  then  diluted  with  warm  water,  and 
lastly  poured  into  a  vessel  containing  boiling  water  acidulated  with  a  little  more 
than  half  of  one  per  cent,  of  sulphuric  acid.  A  yellow  precipitate  of  basic  sul- 
phate of  peroxide  of  cerium  is  formed,  while  a  little  of  the  neutral  sulphate,  and 
all  the  lanthanium  and  didymium,  remain  dissolved.  The  precipitate  is  now 
dissolved  in  stronger  sulphuric  acid,  the  solution  digested  with  a  few  crystals 
of  hyposulphite  of  soda  in  order  to  reduce  the  peroxide  of  cerium  to  protoxide, 
and  the  liquid,  having  been  filtered,  is  treated  with  solution  of  oxalic  acid,  which 
causes  a  precipitate  of  oxalate  of  protoxide  of  cerium.  This  is  washed  with 
warm  water,  and  dried.  (Am.  Journ.  of  Pharm.,  Jan.  1860,  p.  4.) 

Thus  obtained,  oxalate  of  cerium  is  a  snow-white  granular  powder,  with- 
out smell  or  taste,  the  composition  of  which  is  represented  by  the  formula 
2CeO,C^O,4-GUO,  as  stated  in  the  British  PharmacopGeia.  It  is  insoluble 
in  water,  alcohol,  or  ether,  but  is  dissolved  by  sulphuric  acid.  According  to 
Prof.  Mayer,  its  solution  yields  a  precipitate  with  caustic  alkalies,  even  in  the 
presence  of  chloride  of  ammonium,  which  is  not  soluble  in  an  excess  of  the  pre- 
cipitant. The  British  Pharmacopoeia  states  that  "  if  the  salt  be  boiled  with 
solution  of  potash  and  filtered,  the  filtrate  is  not  affected  by  solution  of  chloride 
of  ammonium,  but,  when  supersaturated  with  acetic  acid,  it  gives  with  chloride 
of  calcium  a  white  precipitate  soluble  in  hydrochloric  acid  "  When  heated  to 
dull  redness  it  yields  a  reddish-brown  powder,  which  is  wholly  soluble  without 
effervescence  in  boiling  muriatic  acid,  and  the  resulting  solution  gives  with  so- 
lution of  sulphate  of  potassa  a  white  crystalline  precipitate.  Br. 

Medical  Properties.  The  salts  of  cerium  are  supposed  to  act  as  a  tonic,  with 
a  special  influence  over  the  nervous  centres,  as  those  of  nitrate  of  silver,  sub- 
nitrate  of  bismuth,  sulphate  of  zinc,  «&c.  But  it  is  chiefly  as  a  remedy  in  the 
sick  stomach  of  pregnant  women  that  the  oxalate  has  been  employed.  Sir  J. 
Y.  Simpson,  of  Edinburgh,  through  who.se  authority  the  remedy  has  been 
brought  into  use,  considers  it  the  most  successful  remedy  in  that  complaint 
that  he  has  employed.  {Med.  Times  and  Oaz.,  Sept.  1859,  p.  280.)  It  is  re- 
commended also  by  Dr.  Charles  Lee,  of  New  York,  who  has  used  it  advan- 
tageously not  only  in  the  vomiting  of  pregnancy,  but  in  that  also  of  various 
other  affections,  as  phthisis,  hysteria,  pyrosis,  and  atonic  dyspepsia.  {Am. 
Journ.  of  Med.  Sci.,  Oct.  1860,  p.  303.)  When  in  Edinburgh,  in  the  autumn 
of  i860,  we  were  informed  by  Prv>f.  Simpson,  that  he  cmisidered  oxalate  of 
cerium  as  a  good  nervine  tonic,  and  almost  a  specific  in  chorea.  Dr.  Thos.  J. 
McKee,  of  Woodlawn,  S  C,  has  employed  oxalate  of  cerium  with  the  happiest 
effects  in  a  case  of  obstinate  vomiting  connected  with  uterine  disease,  and  has, 
besides,  found  it  a  safe,  pleasant,  and  highly  useful  remedy  in  the  derangement 
of  stomach  and  bowels  to  which  children  of  a  certain  age  are  so  liable.  He  has 
also  seen  it  used,  with  the  happiest  effects,  in  the  case  of  a  young  woman  af- 
fected with  incessant  nausea  and  vomiting  in  an  attack  of  fever.  {N.  0.  Med. 
and  Surg.  Journ.,  May,  1867,  p.  746. )  The  dose  is  a  grain,  doubled  if  necessary, 
and  repeated  three  times  a  day,  or  more  frequently  if  a  return  of  the  vomiting 
should  seem  to  require  it.    It  may  be  given  in  pill  or  suspended  in  water. 

Nitrate  of  cerium  has  also  been  employed,  though  not  officinal.  Dr.  Simpson 
believes  it  to  act  as  a  nervine  tonic,  and  has  seen  it  useful  in  chronic  intestinal 
eruption,  irritable  dyspepsia  with  gastrodynia  and  pyrosis,  and  chronic  vomit- 
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ing  generally,  as  well  as  in  that  of  pregnancy.  The  dose  is  the  same  as  that  of 
the  oxalate,  though  it  would  be  prudent  to  begin  with  a  smaller  quantity,  as, 
being  a  soluble  salt,  it  might  be  more  disposed  to  irritate  in  overdoses.      W. 

CETACEUM.  U.S., Br. 
/Spermaceti. 

A  peculiar  concrete  substance  obtained  from  Physeter  macrocephalus.  U.  S. 
Nearly  pure  cetine,  obtained,  mixed  with  oil,  from  the  head  of  the  Sperm  Whale, 
Physeter  macrocephalus;  separated  from  the  oil  by  filtration  and  pressure,  and 
afterwards  purified.  Br. 

Blanc debaleine,  Spermaceti,  Cetine,  Fr.;  Wallrath,  Germ.;  Spermaceti,  Ital.;  Esperma 
de  bellena,  Span. 

The  spermaceti  whale  is  from  sixty  to  eighty  feet  long,  with  an  enormous 
head,  not  less  in  its  largest  part  than  thirty  feet  in  circumference,  and  constitut- 
ing one-third  of  the  whole  length  of  the  body.  The  upper  part  of  the  head  is 
occupied  by  large  cavities,  separated  by  cartilaginous  partitions,  and  containing 
an  oily  liquid,  which,  after  the  death  of  the  animal,  concretes  into  a  white  spongy 
mass  consisting  of  spermaceti  mixed  with  oil.  This  mass  is  removed,  and  the  oil 
allowed  to  separate  by  draining.  The  crude  spermaceti,  obtained  from  a  whale 
of  the  ordinary  size,  is  more  than  sufficient  to  fill  twelve  large  barrels.  It  still 
contains  much  oil  and  other  impurities,  from  which  it  is  freed  by  expression, 
washing  with  hot  water,  melting,  straining,  and  repeated  washing  with  a  weak 
boiling  ley  of  potash.  Common  whale  oil  and  the  oil  of  other  cetaceous  animals 
contain  small  quantities  of  spermaceti,  which  they  slowly  deposit  on  standing. 

Spermaceti  is  in  white,  pearly,  semitransparent  masses,  of  a  crystalline  folia- 
ceous  texture ;  friable,  soft,  and  somewhat  unctuous  to  the  touch;  slightly  odor- 
ous; insipid;  of  the  sp.gr.  ODIS;  fusible  atll2°  F.  {Bostock),  not  under  100° 
(^Br.) ;  volatilizable  at  a  high  temperature  without  change,  in  vacuo,  but  par- 
tially decomposed  if  the  air  is  admitted;  inflammable;  insoluble  in  water;  solu- 
ble in  small  proportion  in  boiling  alcohol,  ether,  and  oil  of  turpentine,  but  de- 
posited as  the  liquids  cool ;  readily  soluble  in  chloroform*  and  in  the  fixed  oils; 
not  affected  by  the  mineral  acids,  except  the  sulphuric,  which  decomposes  and 
dissolves  it;  rendered  yellowish  and  rancid  by  long  exposure  to  hot  air,  but 
capable  of  being  again  purified  by  washing  with  a  warm  ley  of  potash.  As 
found  in  the  shops  it  is  not  chemically  pure,  containing  a  fixed  oil,  and  often  a 
peculiar  colouring  principle.  From  these  it  is  separated  by  boiling  in  alcohol, 
which  on  cooling  deposits  it  in  crystalline  scales.  Thus  purified,  it  does  not 
melt  under  120°  F.,  is  soluble  in  40  parts  of  boiling  alcohol  of  the  sp.  gr.  0"821 
(Thenard),  and  is  harder,  more  shining,  and  less  unctuous  than  ordinary  sper- 
maceti. The  name  of  cetin  was  proposed  for  pure  spermaceti  by  Chevreul.  Its 
ultimate  constituents  are  carbon,  hydrogen,  and  oxygen.  By  the  agency  of  the 
alkalies,  it  is  with  difficulty  saponified,  yielding  an  acid,  called  by  MM.  Dumas 
and  Stass  ethalic  acid,  and  a  peculiar  principle  named  ethal  by  Chevreul.  From 
a  more  recent  anal^'sis,  however,  by  Dr.  Heintz,  it  would  appear  that  the  ethalic 
acid  is  complex,  consisting  of  not  less  than  five  distinct  acids,  viz.  the  margaric, 
palmitic,  cetic,  myristic,  and  cocinic,  and  that  consequently  pure  spermaceti  is 
a  mixture  of  the  salts  of  these  acids  with  ethal.  (Chevi.  Gaz.,  x.  321.)  Elhal 
is  considered  as  bearing  to  a  hypothetical  carbohydrogen  cetyl  (Cg^Hj,)  the 
same  relation  that  alcohol  bears  to  ethyl;  that  is,  to  be  a  hydrated  oxide  of 
cetyl,  and  is  accordingly  denominated  cetylic  alcohol  (C3,H3,0,HO). 

Medical  Properties  and  Uses.  Like  the  fixed  oils,  spermaceti  has  been  given 
as  ademulcent  in  irritations  of  the  pulmonary  and  intestinal  mucous  membranes ; 
but  it  possesses  no  peculiar  virtues,  and  its  internal  use  has  been  generally  aban- 
doned. It  maybe  reduced  to  powder  by  the  addition  of  a  little  alcohol  or  almond 

*  In  consequence  of  its  solubility  in  chloroform,  stains  made  by  dropping  it  on  cloth 
may  be  quickly  removed  by  this  liquid.  [Note  to  the  twelfth  edition.) 
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oil,  or  suspended  in  water  by  means  of  mucilage,  or  the  yolk  of  egg's  and  sugar. 
A  convenient  mo<lo  of  forming  an  emulsion  with  spermaceti,  is  to  mix  it  lirst 
with  half  its  weight  of  olive  oil,  then  with  powdered  gum  arable,  and  lastly 
with  water  gradually  added.  Externally  it  is  much  employed  as  an  ingredient 
of  ointments  and  cerates. 

Off.Vrep.  Coratum  Cetacei,  U.S.;  Charta  Epispastica,  Br.;  Unguentum 
Aqiia  liosae,  U.  S.;  Unguentum  Cetacei,  Br.  W. 

GET R ARIA.   U.S., Br. 
Iceland  Moss. 

Cetraria  Island ica.  U.  S.  The  entire  Lichen.  Br. 

Lichen  d'Islando,  Fr.;  IslUndisches  Moos,  Qerm.;  Lichene  Islandico,  Ital.;  Liqucn 
Islandico,  Span. 

Cetraria.  Si^x.  %s<.' Cryptogam! a  Lichenes.  —  Nat.Ord.  Lichenaceae. 

Oen.  Gh.  Plant  cartilagino-membranou.s,  ascending  or  spreading,  lobed, 
smooth,  and  naked  on  both  sides.  Apothecia  shield-like,  obliquely  adnate  with 
the  margin,  the  disk  coloured,  plano-concave;  border  inflexed,  derived  from  the 
frond.  Loudon's  Encyc. 

The  genus  Lichen  of  Linnseus  has  been  divided  by  subsequent  botanists  into 
numerous  genera,  which  have  been  raised  to  the  dignity  of  a  distinct  order,  both 
in  the  natural  and  artificial  systems  of  arrangement.  The  name  Cetraria  has 
been  conferred  on  the  genus  to  which  the  Iceland  moss  belongs. 

Cetraria  Islandica.  XchQ,v\nB,  Lichenog.  Univ.  512. — Lichen  Idandicus. 
Woodv.  Med.  Bot.  p.  803,  t.  271.  Iceland  moss  is  foliaceous,  erect,  from  two  to 
four  inches  high,  with  a  dry,  coriaceous,  smooth,  shining,  laciniated  frond  or 
leaf,  the  lobes  of  which  are  irregularly  subdivided,  channeled,  and  fringed  at  their 
edges  with  rigid  hairs.  Those  divisions  upon  which  the  fruit  is  borne  are  dilated. 
The  colour  is  olive-brown  or  greenish-gray  above,  reddish  at  the  base,  and 
lighter  on  the  under  than  the  upper  surface.  The  fructification  is  in  flat,  shield- 
like, reddish-brown  receptacles,  with  elevated  entire  edges,  placed  upon  the 
surface  of  the  frond  near  its  border.  The  plant  is  found  in  the  northern  latitudes 
of  the  old  and  new  continents,  and  on  the  elevated  mountains  further  south. 
It  received  its  name  from  the  abundance  in  which  it  prevails  in  Iceland.  It  is 
also  abundant  on  the  mountains  and  in  the  sandy  plains  of  New  England. 

The  dried  moss  is  of  diversified  colour,  grayish-white,  brown,  and  red,  in  dif- 
ferent parts,  with  less  of  the  green  tint  than  in  the  recent  state.  It  is  inodorous, 
and  has  a  mucilaginous,  bitter  taste.  Macerated  in  water,  it  absorbs  rather  more 
than  its  own  weight  of  the  fluid,  and,  if  the  water  be  warm,  renders  it  bitter. 
Boiling  water  extracts  all  its  soluble  principles.  The  decoction  thickens  upon 
cooling,  and  acquires  a  gelatinous  consistence,  resembling  that  of  starch  in  ap- 
pearance, but  without  its  viscidity.  After  some  time  the  dissolved  matter  sepa- 
rates, and  when  dried  forms  semitransparent  masses,  insoluble  in  cold  water, 
alcohol,  or  ether,  but  soluble  in  boiling  water,  and  in  solution  forming  a  blue 
compound  with  iodine.  This  principle  resembles  starch  in  its  general  characters, 
Ijut  differs  from  it  in  some  respects,  and  has  received  the  distinctive  name  of 
lichenin.  Berzelius  found  in  100  parts  of  Iceland  moss  1'6  of  chlorophyll,  3"0 
of  a  peculiar  bitter  principle,  3G  of  uncrystallizable  sugar,  37  of  gum,  7  0  of 
the  apotheme  of  extractive,  446  of  the  peculiar  starch-like  principle,  19  of  the 
bilichenates  of  potassa  and  lime  mi.xed  with  phosphate  of  lime,  and  362  of 
amylaceous  fibrin — the  excess  being  16  parts. 

The  name  of  cetrarin  has  been  conferred  on  the  bitter  principle.  The  follow- 
ing process  for  obtaining  it  is  that  of  Dr.  Herberger.  The  moss,  coarsely  pow- 
dered, is  boiled  for  half  an  hour  in  four  times  its  weight  of  alcohol  of  0-888. 
The  liquid  when  cool  is  expressed  and  filtered,  and  treated  with  dilute  muriatic 
acid,  in  the  proportion  of  three  drachms  to  every  pound  of  moss  employed. 
Water  is  then  added  in  the  quantity  of  about  four  times  the  bulk  of  the  liquid, 
and  the  mixture  left  for  a  night  in  a  closed  matrass.  The  deposit  which  forms  is 
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collected  on  a  filter,  allowed  to  drain  as  much  as  possible,  and  submitted  to  the 
press.  To  purify  it,  the  mass, while  still  moist,  is  broken  into  small  pieces,  washed 
with  alcohol  or  ether,  and  treated  with  two  hundred  times  its  weight  of  boiling 
alcohol,  which  dissolves  the  cetrarin,  leaving  the  other  organic  principles  by 
which  it  has  hitherto  been  accompanied.  The  greater  part  is  deposited  as  the 
liquor  cools,  and  the  remainder  may  be  obtained  by  evaporation.  By  this  process 
one  pound  of  moss  yielded  to  Dr.  Herberger  138  grains  of  cetrarin.  This  prin- 
ciple is  white,  not  crystalline,  light,  unalterable  in  the  air,  inodorous,  and  ex- 
ceedingly bitter,  especially  in  alcoholic  solution.  Its  best  solvent  is  absolute 
alcohol,  of  which  100  parts  dissolve  1-7  of  cetrarin  at  the  boiling  temperature. 
Ether  also  dissolves  it,  and  it  is  slightly  soluble  in  water.  Its  solutions  are  quite 
neutral  to  test  paper.  It  is  precipitated  by  the  acids,  and  rendered  much  more 
soluble  by  the  alkalies.  Concentrated  muriatic  acid  changes  its  colour  to  a  bright 
blue.  It  precipitates  the  salts  of  iron,  copper,  lead,  and  silver.  In  the  dose  of 
two  grains,  every  two  hours,  it  has  been  used  successfully  in  intermittent  fever. 
(Journ.  de  Pharm. ,  xxiii.  505.)  Drs.  Schnedermann  and  Knopp  have  ascertained 
that  the  cetrarin  above  referred  to  consists  of  three  distinct  substances;  1.  ce- 
traricacid,  whichisthe  true  bitter  principle,  crystallizable,  and  intensely  bitter; 
2.  a  substance  resembling  the  fatty  acids,  called  lichstearic  acid;  and  3.  a  green 
colouring  substance,  which  they  name  thallochlor.  These  principles  are  obtained 
perfectly  pure  with  great  difficulty.  {Ann.  dej'  Fharm.,  Iv.  144.) 

The  gum  and  starch  contained  in  the  moss  render  it  sufficiently  nutritive  to 
serve  as  food  for  the  inhabitants  of  Iceland  and  Lapland,  who  employ  it  pow- 
dered and  made  into  bread,  or  boiled  with  milk,  having  first  partially  freed  it 
from  the  bitter  principle  by  repeated  maceration  in  water.  The  bitterness  may 
be  entirely  extracted  by  macerating  the  powdered  moss,  for  24  hours,  in  twenty- 
four  times  its  weight  of  a  solution  formed  with  1  part  of  an  alkaline  carbonate 
and  375  parts  of  water,  then  decanting  the  liquid,  and  repeating  the  process 
with  an  equal  quantity  of  the  solution.  The  powder,  being  now  dried,  is  per- 
fectly sweet  and  highly  nutritious.    This  process  was  suggested  by  Berzelius. 

Medical  Properties  and  Uses.  Iceland  moss  is  demulcent,  nutritious,  and 
tonic,  and  well  calculated  for  affections  of  the  mucous  membrane  of  the  lungs 
and  bowels,  with  debility  of  the  digestive  organs,  or  of  the  system  generally. 
Hence  it  has  been  found  useful  in  chronic  catarrhs,  and  other  chronic  pulmonary 
affections  attended  with  copious  puruloid  expectoration,  in  dyspepsia,  in  chronic 
dysentery  and  diarrhoea,  and  in  the  debility  succeeding  acute  disease,  or  depend- 
ent on  copious  purulent  discharge  from  external  ulcers.  At  one  time  it  pos- 
sessed much  reputation  as  a  remedy  in  pulmonary  consumption.  It  had  long 
been  employed  in  this  disease,  and  in  haemoptysis,  by  the  Danish  physicians, 
before  it  became  generally  known.  In  the  latter  half  of  the  last  century  it  came 
into  extensive  use,  and  numerous  cures  supposed  to  have  been  effected  by  it  are 
on  record.  But  now  that  the  pathology  of  phthisis  is  better  understood,  physi- 
cians have  ceased  to  expect  material  advantage  from  it  in  that  disease;  and 
there  is  reason  to  believe  that  the  cases  which  have  recovered  under  its  use, 
were  simply  chronic  bronchitis.  It  acts  only  as  a  mild,  nutritious,  demulcent 
tonic;  and  can  exercise  no  specific  influence  over  the  tuberculous  affection. 

It  is  usually  employed  in  the  form  of  decoction.  (See  Decoctum  Getrarioe.) 
By  some  writers  it  is  recommended  to  deprive  it  of  the  bitter  principle  by  ma- 
ceration in  water  or  a  weak  alkaline  solution,  before  preparing  the  decoction  ; 
but  we  thus  reduce  it  to  the  state  of  a  simple  demulcent,  or  mild  article  of  diet, 
in  which  respect  it  is  not  superior  to  the  ordinary  farinaceous  or  gummy  sub- 
stances used  in  medicine.  The  powder  is  sometimes  given  in  the  dose  of  thirty 
grains  or  a  drachm;  and  a  preparation  at  one  time  obtained  some  repute,  in 
which  the  ground  moss  was  incorporated  with  chocolate,  and  used  at  the  morn- 
ing and  evening  meal  as  an  ordinary  beverage. 

Off.  Prep.  Decoctum  Cetrariae.  W. 
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CHENOPODIUM.  U.S. 
Wormseed. 

The  fruit  of  Chenopodium  antholniinticum.  U.  S. 

Chenopodium.  tiex.Siji^t.  Pontuiitlria  Difrynia.  —  Nat.Ord.  ChenopodiaceflB. 

Qen.  t'/i.  Cabjx  five-leuved,  four-cornered.  Corolla  none.  Seed  one,  lenticu- 
lar, superior.    Willd. 

Chenopodium  antfu'lminticum.  Willd.  8p.  Plant.  i.lSOi]  BtLTton,  Med.  Bat. 
ii.  183.  This  is  an  indigenous  perennial  plant,  with  an  herbaceous,  erect,  branch- 
ing, furrowed  stent,  which  ri-ses  from  two  to  live  feet  in  height.  The  leaves  are 
alternate  or  scattered,  sessile,  oblong-lanceolate,  attenuated  at  both  ends,  sinu- 
ated  and  toothed  on  the  margin,  conspicuously  veined,  of  a  yellowisli-green 
colour,  and  dotted  on  their  under  surface.  The  flowers  are  very  numerous, 
email,  of  the  same  colour  with  the  leaves,  and  arranged  in  long,  leafless,  ter- 
minal panicles,  composed  of  slender,  densse,  glomerate,  alternating  spikes. 

This  species  of  Chenopodium,  known  commonly  by  the  names  of  wormseed 
and  Jerumlem  oak,  grows  in  almost  all  parts  of  the  United  States,  but  most 
vigorously  and  abundantly  in  the  southern  section.  It  is  usually  found  in  the 
vicinity  of  rubbish,  along  fences,  in  the  streets  of  villages,  and  in  open  grounds 
about  the  larger  towns.  It  flowers  from  July  to  September,  and  ripens  its  seeds 
successively  through  the  autumn.  The  whole  herb  has  a  strong,  peculiar,  ofl"en- 
sive,  yet  somewhat  aromatic  odour,  which  it  retains  when  dried.  All  parts  of 
the  plant  are  occasionally  employed ;  but  the  fruit  only  is  strictly  officinal. 
This  should  be  collected  in  October.* 

Wormseed,  as  found  in  the  shops,  is  in  small  grains,  not  larger  than  the 
head  of  a  pin,  irregularly  spherical,  very  light,  of  a  dull,  greenish-yellow,  or 
brownish  colour,  a  bitterish,  somewhat  aromatic,  pungent  taste,  and  possessed 
in  a  high  degree  of  the  peculiar  smell  of  the  plant.  These  grains,  when  de- 
prived, by  rubbing  them  in  the  hand,  of  a  capsular  covering  which  invests  the 
proper  seed,  exhibit  a  shining  surface  of  a  very  dark  colour.  They  abound  in 
a  volatile  oil,  upon  which  their  sensible  properties  and  medical  virtues  depend, 
and  which  is  obtained  by  distillation.  (See  Oleum  Ghenopodii.)  The  same  oil 
impregnates  to  a  greater  or  less  extent  the  whole  plant. 

Medical  Properties  and  Uses.  Wormseed  is  one  of  our  most  efficient  indige- 
nous anthelmintics,  and  is  thought  to  be  particularly  adapted  to  the  expulsion 
of  the  round  worms  in  children.  A  dose  of  it  is  usually  given  before  breakfast 
in  the  morning,  and  at  bedtime  in  the  evening,  for  three  or  four  days  succes- 
sively, and  then  followed  by  calomel  or  some  other  brisk  cathartic.  If  the  worms 
are  not  expelled,  the  same  plan  is  repeated.  The  medicine  is  most  conveniently 
administered  in  powder,  mixed  with  syrup,  in  the  form  of  an  electuary.  The 
dose  for  a  child  two  or  three  years  old  is  from  one  to  two  scruples.  The  vola- 
tile oil  is  more  frequently  given  than  the  fruit  in  substance ;  though  its  offensive 
odour  and  taste  sometimes  render  it  of  difficult  administration.  The  dose  for  a 
child  is  from  five  to  ten  drops,  mixed  with  sugar,  or  in  the  form  of  emulsion.  A 
tablespoonful  of  the  expressed  juice  of  the  leaves,  or  a  wineglassful  of  the  de- 
coction prepared  by  boiling  an  ounce  of  the  fresh  plant  in  a  pint  of  milk,  with 
the  addition  of  orange-peel  or  other  aromatic,  is  sometimes  substituted  in  do- 
mestic practice  for  the  ordinary  dose  of  the  fruit  and  oil. 

The  fruit  of  Chenopodium  amhrosioides,  which  is  also  an  indigenous  plant, 

*  C.  anthelminticum  is  cultivated  to  a  considerable  extent  in  Maryland,  twenty  or  thirty 
miles  north  of  Baltimore.  The  seeds  are  sown  in  small  beds  of  rich  mould  early  in  spring, 
and  during  the  month  of  June  the  young  plants  are  pulled  up,  and  set  out  in  ridges  three 
feet  apart,  with  intervals  of  from  six  to  ten  inches.  The  plants  do  not  require  to  be  re- 
newed oftener  than  once  in  four  or  five  years.  The  crop  of  the  second  year  is  more  pro- 
ductive than  the  first.  The  plant  is  fit  for  distillation  during  the  first  half  of  Scptemuer. 
The  distillation  is  carried  on  in  the  same  neighbourhood.  The  whole  herbaceous  part  of 
the  plant  is  used.  It  is  said  to  yield  from  1-5  to  2  per  cent,  of  the  oil;  and  the  produce 
of  an  acre  will  yield  20  pounds.  (Sec  Am.  Journ.  of  Pharm.  xxii.  304.) 
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and  very  prevalent  in  the  Middle  States,  is  said  to  be  used  indiscriminately  with 
that  of  G.  anthelminticum.  It  may  be  distinguished  by  its  odour,  which  is 
weaker  and  less  offensive,  and  to  some  persons  agreeable.  The  plant  itself  is 
often  confounded  with  the  true  wormseed,  from  which  it  differs  in  having  its 
flowers  in  leafy  racemes.  This  species  of  Chenopodium  has  been  employed  in 
Europe  as  a  remedy  in  nervous  affections,  particularly  chorea.  Five  or  six 
cases  of  this  disease,  reported  by  Plenk,  after  having  resisted  the  ordinary 
means,  yielded  to  the  daily  use  of  an  infusion  of  two  drachms  of  the  plant  in 
ten  ounces  of  water,  taken  in  the  dose  of  a  cupful  morning  and  evening,  and 
associated  with  the  employment  of  peppermint. 

C.  Botrys,  known  by  the  vulgar  name  of  Jerusalem  oak,  is  another  indige- 
nous species,  possessing  anthelmintic  virtues.  It  is  said  to  have  been  used  in 
France  with  advantage  in  catarrh  and  humoral  asthma. 

Off.  Prep.  Oleum  Chenopodii,  U.  S.  W. 

CHIMAPHILA.  U.S. 
Pipsissewa. 

The  leaves  of  Chimaphila  umbellata.  U.  S. 

Chimaphila.   Sex.  Syst.  Decandria  Monogynia.  —  Nat.  Or d.  Pyrolaceee. 

Gen.  Ch.  Calyx  five-toothed.  Petals  five.  Style  very  short,  immersed  in  the 
germ.  Stigma  annular,  orbicular,  with  a  five-lobed  disk.  Filaments  stipitate; 
stipe  discoid,  ciliate.  Capsules  five-celled,  opening  from  the  summits,  margins 
unconnected.   Nuttall. 

Tliis  genus  was  separated  from  Pyrola  by  Pursh.  It  embraces  two  species,  C. 
umbellata  and  C.  macidata,  which  are  both  indigenous,  and  known  by  the  com- 
mon title  of  winter-green.  The  generic  title  is  formed  of  two  Greek  words,  j^sc/^a 
winter,  and  ^do^  a  friend.    C.  umbellata  only  is  officinal. 

Chimaphila  umbellata.  Barton,  Med.  Bot.  i.  17 ;  Carson,  Illust.  of  Med.  Bot. 
i.  62,  pi.  53.  —  Pyrola  umbellata.  Willd.  Sp.  Plant,  ii.  622 ;  Bigelow,  Am.  Med. 
Bot.  ii.  15.  The  pipsissewa  is  a  small  evergreen  plant,  with  a  perennial,  creep- 
ing, yellowish  root(rhizoma),  which  gives  rise  to  several  simple,  erect  or  semi- 
procumbent  stems,  from  four  to  eight  inches  in  height,  and  ligneous  at  their  base. 
The  leaves  are  wedge-shaped,  somewhat  lanceolate,  serrate,  coriaceous,  smooth, 
of  a  shining,  sap-green  colour  on  the  upper  surface,  paler  beneath,  and  supported 
upon  short  footstalks,  in  irregular  whorls,  of  which  there  ai'e  usually  two  on  the 
same  stem.  The  flowersare  disposed  in  a  small  terminal  corymb,  and  stand  upon 
nodding  peduncles.  The  calyx  is  small  and  divided  at  its  border  into  five  teeth 
or  segments.  The  corolla  is  composed  of  five  roundish,  concave,  spreading  petals, 
which  are  of  a  white  colour  tinged  with  red,  and  exhale  an  agreeable  odour.  The 
stamens  are  ten,  with  filaments  shorter  than  the  petals,  and  with  large,  nodding, 
bifurcated,  purple  anthers.  The  germ  is  globular  and  depressed,  supporting  a 
thick  and  apparently  sessile  stigma,  the  style  being  short  and  immersed  in  the 
germ.  The  seeds  are  numerous,  linear,  chaffy,  and  enclosed  in  a  roundish,  de- 
pressed, five-celled,  five-valved  capsule,  having  the  persistent  calyx  at  the  base> 

This  humble  but  beautiful  evergreen  is  a  native  of  the  northern  latitudes  of 
America,  Europe,  and  Asia.  It  is  found  in  all  parts  of  the  United  States,  ex- 
tending even  to  the  Pacific  Ocean.  It  grows  under  the  shade  of  woods,  and 
prefers  a  loose  sandy  soil,  enriched  by  decaying  leaves.  The  flowers  appear 
in  June  and  July.  All  parts  of  the  plant  are  endowed  with  active  properties. 
The  leaves  and  stems  are  kept  in  the  shops. 

C.  maculata,  or  spotted  winter-green,  probably  possesses  similar  virtues. 
The  character  of  the  leaves  of  the  two  plants  will  serve  to  distinguish  them. 
Those  of  C.  maculata  are  lanceolate,  rounded  at  the  base,  where  they  are 
broader  than  near  the  summit,  and  of  a  deep  olive-green,  veined  with  greenish- 
white  ;  those  of  the  officinal  species  are  broadest  near  the  summit,  gradually 
narrowing  to  the  base,  and  of  a  uniform  shining  green. 
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Properties.  Pipsissewa,  when  fresh  and  bruised,  exhales  a  peculiar  odour.  The 
taste  of  the  leaves  is  pleasantly  bitter,  astrinj^ent,  and  sweetish ;  that  of  the  stems 
and  root  unites  with  these  qualities  a  considerable  degree  of  pungency.  Boiling 
water  extracts  the  active  properties  of  the  plant,  which  are  also  imparted  to 
alcohol.  The  leaves  have  been  exomined  by  Mr.  Samuel  Fairbank,  who  found 
in  them  gum,  starch,  sugar,  extractive,  pectic  acid,  tannic  acid,  resin,  fatty  mat- 
ter, chlorophyll,  yellow  colouring  matter,  lignin,  a  peculiar  whitish  substance 
which  he  calls  chimaphiiin,  and  various  inorganic  substances,  as  potassa,  lime, 
magnesia,  chloride  of  sodium,  and  sulphuric,  phosphoric,  and  silicic  acids.  The 
chimaphiiin  was  obtained  by  agitating  a  tincture  with  chloroform,  allowing  the 
mixture  to  stand,  removing  the  lighter  liquid,  and  allowing  the  chloroformic 
solution  to  evaporate.  A  yellow  crystalline  substance  was  left,  which,  purified 
by  solution  in  alcohol,  filtration,  and  spontaneous  evaporation,  constituted  the 
substance  in  question.  It  was  also  obtained  by  simply  distilling  the  stems  with 
water.  It  is  in  beautiful,  golden-yellow,  acicular  crystals,  inodorous?,  tasteless, 
fusible,  volatilizable  unchanged,  insoluble  or  nearly  so  in  water,  soluble  in  alco- 
hol, ether,  chloroform,  and  the  fixed  and  volatile  oils,  and  possessed  of  neither 
acid  nor  alkaline  properties.  (Journ.  and  Trans,  of  the  Md.  Col.  of  Pharm., 
March,  1860.)  The  active  principle  of  the  leaves  does  not  appear  to  have  been 
isolated,  though  probably  contained  in  the  substance  called  bitter  extractive. 
The  so-named  chimaphiiin  has  no  claims  to  this  character,  nor,  we  think,  to  the 
name  given  to  it,  which  should  be  reserved  for  the  active  principle  when  discov- 
ered.   The  pungency  of  the  stems  is  said  by  Mr.  Fairbank  to  reside  in  the  resin. 

Medical  Properties  and  Uses.  This  plant  is  diuretic,  tonic,  and  astringent. 
It  was  employed  by  the  aborigines  in  various  complaints,  especially  scrofula, 
rheumatism,  and  nephritic  affections.  From  their  hands  it  passed  into  those  of 
the  European  settlers,  and  was  long  a  popular  remedy  in  certain  parts  of  the 
country,  before  it  was  adopted  by  the  profession.  The  first  regular  treatise  in 
relation  to  it  that  has  come  to  our  knowledge,  was  the  thesis  of  Dr.  Mitchell, 
published  in  the  year  1803;  but  it  was  little,  thought  of  till  the  appearance  of 
the  paper  of  Dr.  Sommerville,  in  the  5th  volume  of  the  London  Medico-chirur- 
gical  Transactions.  By  this  writer  it  was  highly  recommended  as  a  remedy  in 
dropsy ;  and  his  favourable  report  has  been  sustained  by  the  subsequent  state- 
ments of  many  practitioners.  It  is  particularly  useful  in  cases  attended  with 
disordered  digestion  and  general  debility,  in  which  its  tonic  properties  and 
usual  acceptability  to  the  stomach  prove  highly  useful  auxiliaries  to  its  diuretic 
powers.  Nevertheless,  it  cannot  be  relied  on  exclusively  in  the  treatment  of  the 
complaint;  for,  though  it  generally  produces  an  increased  flow  of  urine,  it  has 
seldom  effected  cures.  Other  disorders,  in  which  it  is  said  to  have  proved  useful, 
are  calculous  and  nephritic  affections,  and  in  general  all  those  complaints  of  the 
urinary  passages  for  which  uva  ursi  is  prescribed.  It  is  much  esteemed  by  some 
practitioners  as  a  remedy  in  scrofula,  both  before  and  after  the  occurrence  of 
ulceration;  and  it  has  certainly  proved  highly  advantageous  in  obstinate  ill-con- 
ditioned ulcers  and  cutaneous  eruptions,  supposed  to  be  connected  with  the  stru- 
mous diathesis.   In  these  cases  it  is  used  both  internally,  and  locally  as  a.wash. 

The  decoction  is  the  preparation  usually  preferred,  and  may  be  taken  to  the 
amount  of  a  pint  in  twenty-four  hours.  The  watery  extract  may  be  given  in  the 
dose  of  twenty  or  thirty  grains  four  times  a  day.  Prof.  Procter  prepares  a  syrup 
by  macerating  four  ounces  of  the  leaves,  finely  bruised,  in  eight  fluidounces  of 
water  for  thirty-six  hours,  and  then  subjecting  the  ma.ss  to  percolation  till  a 
pint  of  fluid  is  obtained,  which  is  reduced  one-half  by  evaporation,  and  incor- 
porated with  twelve  ounces  of  sugar.  One  or  two  tablespoonfuls  may  be  given 
for  a  dose.  Prof.  Procter  has  suggested  also  a  fluid  extract,  prepared  in  the 
same  manner  as  the  saccharine  fluid  extracts  of  the  U.  S.  Pharmacopoeia,  espe- 
cially that  of  uva  ursi.  A  fluidrachm  of  it  would  represent  a  drachm  of  pipsis- 
sewa. 

Of.  Prep.  Decoctum  Chimaphile,  U.  S.  W. 
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CHIRETTA.  U.S. 
Chiretta. 

The  herb  and  root  of  Agathotes  Chirayta.  U.  S. 

Off.  Syn.  CHIRATA.    Chiretta.    The  entire  plant,  Ophelia  Chirata.  Br. 

Agathotes.  Sex.  Syst.  Pentandria  Monogynia.  —  Nat.  Ord.  Gentianacese. 

Gen.  Ch.  Corolla  withering,  rotate,  in  aestivation  twisted  to  the  right;  with 
glandular  hollows  protected  by  a  fringed  scale  upon  the  segments.  Anthers 
not  changing.  Stigmas  sessile.  Capsules  conical;  one-celled,  with  spongy  pla- 
centae upon  the  sutures.   Seeds  indefinite,  minute.  (Lindley.) 

Agathotes  Chirayta.  Don,  Lond.  Fhilos.  Mag.  1836,  p.  76.  —  Gentiana  Chi- 
rayta. Fleming,  Asiat.  Research,  xi.  167. —  Ophelia  Chirata.  Grisbach.  The 
chirayta  or  chiretta  is  an  annual  plant,  about  three  feet  high,  with  a  branching 
root,  and  an  erect,  smooth,  round  stem,  branching  into  an  elegant  leafy  panicle, 
and  furnished  with  opposite,  embracing,  lanceolate,  very  acute,  entire,  smooth, 
three  or  five-nerved  leaves.  The  flowers  are  numerous,  peduncled,  yellow,  with 
a  four-cleft  calyx  having  linear  acute  divisions,  the  limb  of  the  corolla  spread- 
ing and  four-parted,  four  stamens,  a  single  style,  and  a  two-lobed  stigma.  The 
capsules  are  shorter  than  the  permanent  calyx  and  corolla.  The  plant  is  a 
native  of  Nepaul,  and  other  parts  of  northern  India.  The  whole  of  it  is  offi- 
cinal.   It  is  gathered  when  the  flowers  begin  to  decay. 

The  dried  plant  is  imported  into  Europe  in  bundles,  consisting  mainly  of  the 
stems,  with  portions  of  the  root  attached.  The  stems,  which  have  been  already 
described,  contain  a  yellowish  pith.  All  parts  of  the  plant  have  a  very  bitter 
taste,  which  is  strongest  in  the  root.  It  is  without  odour.  It  imparts  its  virtues 
to  water  and  alcohol ;  and  they  are  retained  in  the  extract.  According  to  Las- 
saigne  and  Boissel,  the  stems  contain  resin,  a  yellow  bitter  substance,  brown 
colouring  matter,  gum,  and  various  salts. 

Medical  Properties  and  Uses.  Chiretta  has  long  been  used  in  India.  It  has 
been  introduced  into  Europe,  and  appears  to  be  highly  esteemed ;  but  has  not 
been  employed  to  any  considerable  extent  in  this  country.  Its  properties  are 
those  of  the  pure  bitters,  and  probably  do  not  differ  from  those  of  the  other 
members  of  the  family  of  Gentianaceee.  (See  Gentiana.)  Like  these,  in  over- 
doses it  nauseates  and  oppresses  the  stomach.  Some  have  supposed  that,  in  ad- 
dition to  its  tonic  properties,  it  exerts  a  peculiar  influence  over  the  liver,  pro- 
moting the  secretion  of  bile  and  correcting  it  when  deranged,  and  restoring 
healthy  evacuations  in  cases  of  habitual  costiveness.  But  it  may  well  be  doubted 
whether  it  produces  any  other  effects  of  this  kind  than  such  as  are  incident  to 
its  tonic  power.  It  has  been  used  in  dyspepsia,  and  in  the  debility  of  convales- 
cence, and  generally  in  cases  in  which  corroborant  measures  are  indicated.  In 
India  it  has  been  successfully  employed  in  intermittents  and  remittents,  com- 
bined with  the  seeds  of  Guilandiyia  Bondiic.  It  may  be  given  in  powder,  in- 
fusion, tincture,  or  extract.  The  dose  in  substance  is  twenty  grains.  A  fluid 
extract  may  be  made  in  the  same  manner  as  that  of  gentian. 

Off. Prep.  Infusum  Chiratae,  Br.;  Tinctura  Chiratae,  Br.  W. 

CHLOROFORMUM  VENALE.  U.S. 

Commercial   Ch loroform . 

In  the  U.  S.  Pharmacopoeia  of  1850  a  process  was  given  for  the  preparation 
of  chloroform  ;  in  the  present  edition,  the  drug,  in  its  impure  commercial  form, 
has  been  placed  in  the  Materia  Medica  Catalogue,  while  a  process  is  given  in 
the  second  part  of  the  work  for  its  purification.  Thinking  it  expedient  that  what 
is  to  be  said  on  the  subject  should  all  be  included  under  the  same  head,  we 
refer  the  reader  to  the  article  Chloroformum  Purificatum  in  Part  II. 

Off.  Prep.  Chloroformum  Purificatum,  C7. /S.  B. 
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CHONDRUS.  U.S. 

Irish  Moss. 

Chondras  crispus.  U.  S. 

CnoNDBua  Sex.  Syst.  Cryptogamia  Algae.  —  Nat.  Ord.  A\gacGX. 

Oen.  Gh.  Frond  cartilaginous,  dilating  upwards  into  a  flat,  nerveless  dicho- 
tomously  divided  expansion,  of  a  purplish  or  livid-red  colour.  Fructification, 
subsphcrical  capsules  in  the  substance  of  the  frond,  rarely  supported  on  little 
stalks,  and  containing  a  mass  of  minute  free  seeds.  Oreville. 

Chondrus  crispus.  Oreville,  ^Zy.  Brit.  129,  t.  15. — Sphaerococcus  crispus. 
Agardh. — Fucus  crispus.  Linn.  The  Irish  moss,  or  carrageen  as  it  is  fre- 
quently called,  consists  of  a  flat,  slender,  cartilaginous  frond,  from  two  to  twelve 
inches  in  length,  dilated  as  it  ascends  until  it  becomes  two  or  three  lines  in  width, 
then  repeatedly  and  dichotomously  divided,  with  linear,  wedge-shaped  segments, 
and  more  or  less  curled  up  so  as  to  diminish  the  apparent  length.  The  capsules 
are  somewhat  hemispherical,  and  are  embedded  in  the  disk  of  the  frond.  The 
plant  grows  upon  rocks  and  stones  on  the  coast  of  Europe,  and  is  especially 
abundant  on  the  southern  and  western  coasts  of  Ireland,  where  it  is  collected. 
It  is  also  a  native  of  the  United  States,  and  is  said  to  be  gathered  largely  on  the 
southern  sea-coast  of  Massachusetts,  where  it  is  partly  torn  from  the  rocks,  and 
partly  collected  upon  the  beach,  on  which  it  is  thrown  up  during  storms.  It 
is  prepared  for  market  by  spreading  it  out  high  on  the  beach,  to  dry  and  bleach 
in  the  sun.  (Aug.  P.  Melzar,  Proceed,  of  Am.  Pharm.  A.ssoc,  A.D.  1860.) 

When  collected,  it  is  washed  and  dried.  In  the  fresh  state  it  is  of  a  purplish 
colour,  but,  as  found  in  the  shops,  is  yellowish  or  yellowish-white,  with  occasion- 
ally purplish  portions.  It  is  translucent,  of  a  feeble  odour,  and  nearly  tasteless. 
It  swells  in  cold  water  but  does  not  dissolve.  Boiling  water  dissolves  a  large 
proportion  of  it,  and  the  solution,  if  sufficiently  concentrated,  gelatinizes  on 
cooling.  According  to  Feuchtwanger,  it  contains  starch  and  pectin,  with  com- 
pounds of  sulphur,  chlorine,  and  bromine,  and  some  oxalate  of  lime.  Herberger 
found  791  per  cent,  of  pectin,  and  95  of  mucus,  with  fatty  matter,  free  acids, 
chlorides,  &c  ,  but  neither  iodine  nor  bromine.  M.  Dupasquier  discovered  in  it 
both  of  these  elements,  which  had  generally  escaped  attention  in  consequence  of 
their  reaction,  as  soon  as  liberated,  upon  the  sulphuret  of  sodium  resulting  from 
the  decomposition  of  the  sulphate  of  soda  of  the  moss  when  charred.  {Journ. 
de  Pharm.,  3e  ser.,  iii.  113.)  The  pectin  Pereira  thinks  peculiar,  and  proposes 
to  call  carrageenin.  It  is  distinguished  from  gum  by  affording,  when  dissolved 
in  water,  no  precipitate  with  alcohol ;  from  starch,  by  not  becoming  blue  with 
tincture  of  iodine;  from  pectin,  by  yielding  no  precipitate  with  acetate  of  lead, 
and  no  mucic  acid  by  the  action  of  nitric  acid.  M.  Ch.  Blondeau  gives  the 
name  of  goemine  to  a  substance  obtained  by  boiling  carrageen  (goemon,  Fr.) 
for  several  hours  in  distilled  water,  and  precipitating  the  mucilaginous  liquid  by 
alcohol.  The  precipitate,  being  redissolved  in  water,  yields  on  evaporation  thin, 
transparent,  elastic  plates,  resembling  ichthyocolla,  which  soften  and  swell 
up  on  contact  with  cold  water.  This  substance,  which  is  probably  complex,  is 
without  smell  or  taste,  neutral  to  test-paper,  and  dissolves  completely  in  alka- 
line liquids.  Upon  analysis,  it  gave  21  80  per  cent,  of  carbon,  487  of  hydrogen, 
21-36  of  nitrogen,  251  of  sulphur,  and  4946  of  oxygen.  The  most  noteworthy 
point  is  the  large  proportion  of  nitrogen,  exceeding  that  of  most  albuminoid 
substances,  and  probably  giving  highly  nutritious  properties  to  the  Irish  moss. 
{Journ.  de  Pharm.  et  de  Chim.,  4e  ser.,  ii.  159,  A.D.  1865.) 

Carrageen  is  nutritive  and  demulcent,  and,  being  easy  of  digestion  and  not 
unpleasant  to  the  taste,  forms  a  useful  article  of  diet  in  cases  in  which  the  fari- 
naceous preparations,  such  as  tapioca,  sago,  barley,  &c.,  are  usually  employed. 
It  has  been  particularly  recommended  in  chronic  pectoral  affections,  scrofulous 
complaints,  dysentery,  diarrhoea,  and  disorders  of  the  kidneys  and  bladder.    It 
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may  be  used  in  the  form  of  decoction,  made  by  boiling  a  pint  and  a  half  of 
water  with  half  an  ounce  of  the  moss  down  to  a  pint.  Sugar  and  lemon-juice 
may  usually  be  added  to  improve  the  flavour.  Milk  may  be  substituted  tor 
water,  when  a  more  nutritious  preparation  is  required.  It  is  recommended  to 
macerate  the  moss  for  about  ten  minutes  in  cold  water  before  submitting  it  to 
decoction.  Any  unpleasant  flavour  that  it  may  have  acquired  from  the  contact 
of  foreign  substances  is  thus  removed.  W. 

CIMICIFUGA.  U.S. 
Cimicifaga.     Black  Snaheroot. 

The  root  of  Cimicifuga  racemosa.  U.  S. 

CiMiciFUQA.  iS^ear./Sys^.PolyandriaDi-Pentagynia. — Nat.Ord.Ranunculaceas. 

Gen.  C'h.  Calyx  four  or  five-leaved.  Pe^aZs  four  to  eight,  deformed,  thickish, 
sometimes  wanting.  Capsules  one  to  five,  oblong,  many-seeded.  Seeds  squa- 
mose.  Nuttall. 

Cimicifuga  racemosa.  Ton*ey,  Flor.  219  ;  Carson,  Illusl.of  Med.  Bot.  i.  9, 
pi.  3.  —  C.  Serpentaria.  Pursh,  Flor.  Am.  Sept.  p.  372. — Actaea  racemosa. 
Willd.  Sp.  Plant,  ii.  1139.  —  Macrotys  racemosa.  Eaton's  Manual,  p.  288. 
This  is  a  tall  stately  plant,  having  a  perennial  root,  and  a  simple  herbaceous 
stem,  which  rises  from  four  to  eight  feet  in  height.  The  leaves  are  large,  and 
ternately  decomposed,  having  oblong-ovate  leaflets,  incised  and  toothed  at  their 
edges.  The  flowers  are  small,  white,  and  disposed  in  a  long,  terminal,  wand-like 
raceme,  with  occasionally  one  or  two  shorter  racemes  near  its  base.  The  calyx 
is  white,  four-leaved,  and  deciduous;  the  petals  are  minute,  and  shorter  than 
the  stamens ;  the  pistil  consists  of  an  oval  germ  and  sessile  stigma.  The  fruit 
is  an  ovate  capsule  containing  numerous  flat  seeds. 

The  black  snakeroot,  or  cohosh  as  this  plant  is  sometimes  called,  is  a  native 
of  the  United  States,  growing  in  shady  or  rocky  woods  from  Canada  to 
Florida,  and  flowering  in  June  and  July.  The  root  is  the  part  employed. 

Prop>erties.  The  dried  root  consists  of  a  thick,  irregularly  bent  or  contorted 
body  or  caudex,  from  one-third  of  an  inch  to  an  inch  in  thickness,  often  several 
inches  in  length,  furnished  with  many  slender  radicles,  and  rendered  exceedingly 
rough  and  jagged  in  appearance  by  the  remains  of  the  stems  of  successive  years, 
which  to  the  length  of  an  inch  or  more  are  frequently  attached  to  the  root. 
The  colour  is  externally  dark-brown,  almost  black,  internally  whitish  ;  the  odour, 
though  not  strong,  is  peculiar  and  rather  disagreeable,  and  is  gradually  lost  by 
keeping;  the  taste  is  bitter,  herbaceous,  and  somewhat  astringent,  leaving  a 
slight  sense,  of  acrimony.  The  root  yields  its  virtues  to  boiling  water.  It  was 
found  by  Mr.  Tilghman,  of  Philadelphia,  to  contain  gum,  starch,  sugar,  resin, 
wax,  fatty  matter,  tannic  and  gallic  acids,  a  black  colouring  matter,  a  green 
colouring  matter,  lignin,  and  salts  of  potassa,  lime,  magnesia,  and  iron.  {Journ. 
of  Phil.  Col.  of  Pharm.,  vi.  20.)  It  no  doubt  also  contains,  when  fresh,  a  vola- 
tile principle,  with  which  its  virtues  may  be  in  some  degree  associated;  as  we  are 
confident  that  it  is  more  efficacious  in  the  recent  state,  than  when  long  kept.  In 
fact,  Mr.  Geo.  H.  Davis,  in  a  more  recent  analysis,  has  separated  by  distillation 
a  small  proportion  of  volatile  oil,  having  decidedly  the  peculiar  odour  of  the 
root.  Mr.  Davis  also  found,  in  addition  to  the  principles  above  mentioned,  albu- 
men and  extractive  among  the  organic,  and  silica  among  the  inorganic  constitu- 
ents. The  sugar,  moreover,  noticed  by  him  was  of  the  uncrystallizable  variety, 
and  the  resin  of  two  kinds,  one  soluble  in  alcohol  but  not  in  ether,  the  other 
soluble  in  both  these  menstrua.  (Am.  Jourii.  of  Pharm.,  xxxiii.  396.) 

Medical  Properties  and  Uses.  The  effects  of  cimicifuga  in  health  have  not 
been  fully  investigated.  It  was  at  one  time  considered  a  mild  tonic,  with  the 
property  of  stimulating  the  secretions,  particularly  those  of  the  skin,  kidneys, 
and  bronchial  mucous  membrane;  and  has  been  thought  by  some  to  have  an 
especial  affinity  for  the  uterus.  It  undoubtedly  exercises  considerable  influence 
over  the  nervous  system,  probably  of  a  sedative  character;  but  this  influence,  so 
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fur  as  our  observation  has  gone,  is  shown  more  in  morbid  states  of  that  system 
timn  in  health.  Dr.  Hildroth,  of  Ohio,  found  it,  in  large  doses,  to  produce  ver- 
tigo, impaired  vision,  nausea  and  vomiting,  and  a  reduction  of  the  circulation; 
but  from  very  largo  quantities  he  observed  no  alarming  narcotic  effects.  Dr. 
N.  S,  Davis  uniformly  found  it  to  lessen  the  force  and  frequency  of  the  pulse, 
to  soothe  pain,  and  allay  irritability.  (  Trans,  of  Am.  Med.  Assoc,  i.  352.)  Its 
common  name  was  probably  derived  from  its  supposed  power  as  an  antidote  to 
the  bite  of  the  rattlesnake.  It  was  originally  employed  in  domestic  practice  in 
rheumatism,  dropsy,  hysteria,  and  various  aflFections  of  the  lungs,  particularly 
those  resembling  consumption.  The  first  published  notice  of  its  use  in  phthisis 
was  by  Dr.  Thomas  J.  Garden,  of  Charlotte,  Virginia.  (Am.  Med.  liecorder,  Oc- 
tober, 1823.)  Several  cases  of  chorea  were  recorded  by  Dr.  Jesse  Young,  in 
which  it  effected  cures;  and  the  editor  of  the  Am.  Jourti.  of  the  Med.  Sciences 
stated  that  ho  had  been  informed  by  Dr.  Physick  that  he  had  known  it,  in  the 
dose  of  ten  grains  every  two  hours,  to  prove  successful  in  the  cure  of  that  com- 
plaint in  several  instances.  Dr.  Young  gave  a  teaspoonful  of  the  powdered  root 
three  times  a  day.  (Am.Journ  of  Med.  Sci.,\x.  310.)  We  have  administered  the 
medicine  in  chorea  with  complete  success,  and  have  derived  the  happiest  effects 
from  it  in  a  case  of  periodical  convulsions  connected  with  uterine  disorder.  Dr. 
Hildreth  has  found  it,  in  combination  with  iodine,  very  advantageous  in  the 
early  stages  of  phthisis.  (/6ic?.,N.  S.,  iv.  281.)  Dr.  F.  N.  Johnson  has  employed 
it  with  extraordinary  success  in  acute  rheumatism;  the  disease  generally  yield- 
ing completely  within  eight  or  ten  days.  (  Trans,  of  Am.  Med.  Assoc,  i.  352.) 

It  may  be  given  in  substance,  decoction,  tincture,  or  extract.  The  dose  of  the 
powder  is  from  a  scruple  to  a  drachm.  The  decoction  has  been  much  used,  but 
is  thought  by  some  not  to  contain  all  the  virtues  of  the  root.  An  ounce  of  the 
bruised  root  may  be  boiled  for  a  short  time  in  a  pint  of  water,  and  one  or  two 
fluidounces  given  for  a  dose.  From  half  a  pint  to  a  pint  of  the  decoction  may 
be  taken  without  inconvenience  during  the  day.  The  tincture  may  be  made  in 
the  proportion  of  four  ounces  to  the  pint  of  diluted  alcohol,  and  given  in  the 
dose  of  one  or  two  fluidrachms.  In  acute  rheumatism,  the  remedy  is  recom- 
mended by  Dr.  Davis,  in  the  dose  of  from  thirty  to  sixty  drops  of  the  tincture, 
or  twenty  grains  of  the  powder,  repeated  every  two  hours  till  its  effects  are  ob- 
served, {ibid.,  Tp.  356.)  Dr.  Brundige  speaks,  in  the  strongest  terms,  of  the  effi- 
cacy of  a  saturated  tincture  of  the  dried  root,  as  an  application  about  the  eye, 
and  to  the  outer  surface  of  the  eyelids  in  ophthalmia.  (Med.  Exam.,  N.  S.,  vii. 
809 ;  from  the  N.  Y.  Med.  Gaz.)  Dr.  Koehler,  of  Schuylkill  Haven,  Pa  ,  after 
failing  with  the  decoction  and  simple  tincture  in  the  treatment  of  chorea,  suc- 
ceeded satisfactorily  with  an  acetous  tincture,  made  by  digesting,  for  fourteen 
days,  five  ounces  of  the  root  with  a  menstruum  consisting  of  one  fluidounce  of 
diluted  acetic  acid,  eight  of  alcohol,  and  eleven  of  water.  The  dose  is  the  same 
as  that  of  the  simple  tincture.  (N.  Am.  Med.-chir.  Rev.,  iii.  189.)  A.  fluid  ex- 
tract is  now  officinal ;  and  a  dry  extract  has  been  prepared  by  Professor  Proc- 
ter. The  dose  of  the  former  is  from  30  to  60  minims,  of  the  latter  from  4  to  8 
grains.*  The  practitioners  calling  themselves  eclectics  use,  under  the  name  of 
cimicifugin,  an  impure  resin  obtained  by  precipitating  a  saturated  tincture  of 
the  root  with  water.  It  is  given  in  the  dose  of  a  grain  or  two.  The  name,  how- 
ever, is  inappropriate,  as  it  should  be  reserved  for  the  pure  active  principle 
when  discovered.  (See  N.  J.  Med.  Reporter,  viii.  247.) 

Off  Prep.  Extractum  Cimicifugse  Fluidura,  U.  S.  W. 

*  The  dry  extract  is  prepared  in  the  following  manner.  Sixteen  ounces  of  the  recently 
dried  root,  in  powder,  are  put  into  a  percolator  for  volatile  liquids,  and  a  mixture  of  a 
]»int  of  alcohol  and  half  a  pint  of  ether  is  gradually  added.  After  the  liquid  has  ceased  to 
pass,  diluted  alcohol  is  poured  in  until  the  filtered  liquid  equals  a  pint  and  a  half,  which 
is  .ept  aside  in  a  warm  place,  and  allowed  to  evaporate  spontaneously  until  reduced  to 
half  a  pint.  The  percolation  is  continued  with  diluted  alcohol  until  two  pints  of  tincture 
Mre  obtained.  The  two  tinctures  are  evaporated  separately  to  the  consistence  of  syrup, 
then  mixed,  and  carefully  evaporated  to  dryness  by  means  of  a  water-bath.  (Am.  Journ. 
of  Pharm.,  xxvi.  107.)  —  Note  to  the  eleventh  edition. 
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CINCHONA. 

Peruvian  Bark.     Cinchona  Bark. 

Varieties. 

CINCHONA  FLAVA.  V.  S.  Yelloiu  Cinchona.  The  bark  of  Cinchona 
Calisaya,  called  in  commerce  Calisaya  Bark,  and  containing  not  less  than 
two  per  cent,  of  alkaloids  yielding  crystallizable  salts.  U.  S.  CINCHON^E 
FLAV^  CORTEX.  Yellow  Cinchona  Bark.  The  bark  of  Cinchona  Cali- 
saya. Br. 

CINCHONA  PALLIDA.  U.  S.  Pale  Cinchona.  The  bark  of  Cinchona 
,  Condaminea  and  of  Cinchona  micrantha.  U.  S.  CINCHONJ^  PALLIDJ3 
CORTEX.  Pale  Cinchona  Bark.  The  bark  of  Cinchona  Condaminea,  vars. 
chahuarguera  Pavon,  and  crispa  Tafalla.  Br. 

CINCHONA  RUBRA.  U.  S.  Bed  Cinchona.  The  bark  of  an  undeter- 
mined species  of  Cinchona,  called  in  commerce  7'ed  bark,  and  containing  not 
less  than  two  per  cent,  of  alkaloids  yielding  crystallizable  salts.  U.  S.  CIN- 
CHONA RUBRA  CORTEX.  Bed  Cinchona  Bark.  The  bark  of  Cinchona 
succirubra  Pavon.  Br.* 

Quinquina,  Fr.;  China,  Poruvianische  Rinde,  Germ.;  China,  Ital.;  Quina,  Span. 

Botanical  History. 

Though  the  Peruvian  bark  was  introduced  into  Europe  so  early  as  1640,  it 
was  not  till  the  year  1737  that  the  plant  producing  it  was  known  to  naturalists. 
In  that  year  La  Condamine,  on  a  journey  to  Lima,  through  the  province  of 
Loxa,  had  an  opportunity  of  examining  the  tree,  of  which,  upon  his  return,  he 
published  a  description  in  the  Memoirs  of  the  French  Academy.  Soon  after- 
wards Linnagus  gave  it  the  name  of  Cinchona  officinalis,  in  honour  of  the 
Countess  of  Cinchon,  who  is  said  to  have  first  taken  the  bark  to  Europe;  but, 
in  his  description  of  the  plant,  he  united  the  species  discovered  by  La  Condamine 
with  C.pubescens,  a  specimen  of  which  had  been  sent  to  him  from  Santa  Pe  de 
Bogota.  For  a  long  time  it  was  not  known  that  more  than  one  species  existed ; 
and  C.  officinalis  continued,  till  a  comparatively  recent  period,  to  be  recognised 
by  the  Pharmacopoeias  as  the  only  source  of  the  Peruvian  bark  of  commerce. 
But  a  vast  number  of  plants  belonging  to  the  Linnaean  genus  Cinchona  were  in 
the  course  of  time  discovered ;  and  the  list  became  at  length  so  unwieldy  and 
heterogeneous,  that  botanists  were  compelled  to  distribute  the  species  into  seve- 

*  The  British  Pharmacopoeia  gives  the  following  methods  of  testing  these  varieties. 

1.  "  Test  of  Yellow  Cinchona.  Boil  100  grains  of  the  bark,  reduced  to  very  fine  powder, 
for  a  quarter  of  an  hour,  in  a  fluidounce  of  distilled  water  acidulated  with  ten  minims 
of  hydrochloric  acid ;  and  allow  it  to  macerate  for  twenty-four  hours.  Transfer  the 
whole  to  a  small  percolator,  and,  after  the  fluid  has  ceased  to  percolate,  add  at  intervals 
about  an  ounce  and  a  half  of  similarly  acidulated  water,  or  until  the  fluid  which  passes 
through  is  free  from  colour.  Add  to  the  percolated  fluid  solution  of  subacetato  of  lead 
until  the  whole  of  the  colouring  matter  has  been  removed,  taking  care  that  the  fluid  re- 
mains acid  in  reaction.  Filter,  and  wash  with  a  little  distilled  water.  To  the  filtrate  add 
about  thirty-five  grains  of  caustic  potash,  or  so  much  as  will  cause  the  precipitate  which 
is  at  first  formed  to  be  nearly  redissolved,  and  afterwards  six  fluidrachms  of  pure  ether. 
Then  shake  briskly,  and,  having  removed  the  ether,  repeat  the  process  twice  with  three 
fluidrachms  of  ether,  or  until  a  drop  of  the  ether  employed  leaves  on  evaporation  scarcely 
any  perceptible  residue.  Lastly,  evaporate  the  mixed  ethereal  solutions  in  a  capsule.  The 
residue,  which  consists  of  nearly  pure  quinia,  when  dry,  should  weigh  not  less  than  two 
grains,  and  should  be  readily  soluble  in  diluted  sulphuric  acid. 

2.  '•'■Test  for  Pale  Cinchona.  Two  hundred  grains  of  the  bark,  treated  in  the  manner  di- 
rected in  the  test  for  yellow  cinchona  bark,  with  the  substitution  of  chloroform  for  ether, 
should  yield  not  less  than  one  grain  of  alkaloids. 

3.  '■'■Test  for  Red  Cinchona.  One  hundred  grains  of  the  bark,  treated  in  the  manner  di- 
rected in  the  test  for  yellow  cinchona,  witn  the  substitution  of  chloroform  for  ether, 
should  yield  not  less  than  1-5  grain  of  alkaloids."  Br.  (Note  to  the  thirteenth  edition.) 
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ral  groups,  each  constituting  a  distinct  genus,  and  all  associated  in  the  natural 
family  of  Ciucbonaceae.  Among  these  genera,  the  Cinchona  is  that  which  em- 
braces the  true  Peruvian  bark  trees,  characterized  by  the  production  of  the  alka- 
loids, quinia,  cinchonia,  &c.,  as  well  as  by  certain  botanical  peculiarities,  among 
which  the  most  distinctive  is  probably  the  dehiscence  of  the  capsule  from  the  base 
towards  the  apex,  or  from  below  upward.  The  new  genera  ExoHtemma  and 
Buena  embrace  species  which  have  been,  perhaps,  mo8t  frequently  referred  to  as 
Cinchonas ;  but  they  are  sufficiently  characterized,  the  former  by  the  projection 
of  the  stamens  beyond  the  corolla,  a  peculiarity  which  has  given  name  to  the 
genus,  the  latter  by  the  different  shape  of  the  corolla,  the  separation  of  the  calyx 
from  the  fruit  at  maturity,  and  the  opening  of  the  capsule  from  above  downward. 
More  recently  Weddell  has  separated  several  generally  admitted  species  from 
Cinchona,  and  instituted  a  new  genus,  which  he  proposes  to  name  Caacarilla. 
This  includes  the  former  Cinchona  magnifolia  of  Ruiz  and  Pavon  {C.  oblongi- 
folia  of  Mutis),  the  C.  stenocarpa  of  Lambert,  the  C.  acutifolia  of  Ruiz  and 
Pavon,  the  C.  ohlongifolia  of  Lambert,  the  C.  macrocarpa  of  Vahl,  and  the 
C.  cava  of  Pavon,  which  differ  from  the  true  Cinchona  in  having  the  dehiscence 
of  the  capsules  from  the  ape.v  towards  the  base,  or  from  above  downward,  and 
the  barks  of  which  contain  neither  of  the  alkaloids  above  referred  to.  (Weddell, 
JTist.  Nat.  des  Quinquinas,  p.  77.)  With  this  brief  preliminary  notice,  we  shall 
proceed  to  consider  the  true  Cinchonas.  It  may  be  proper,  however,  first  to 
say,  that  the  botanists  who  have  personally  observed  these  plants,  besides  La 
Condamine,  of  whom  we  have  before  spoken,  are  chiefly  Joseph  de  Jussieu,  who 
in  the  year  1739  explored  the  country  about  Loxa,  and  gathered  specimens  still 
existing  in  the  cabinets  of  Europe;  Mutis,  who  in  1772  discovered  Cinchona 
trees  in  New  Granada,  and  afterwards,  aided  by  his  pupil  Zea,  made  further 
investigations  and  discoveries  in  the  same  region ;  Buiz  and  Pavon,  who  in 
1777  began  a  course  of  botanical  inquiries  in  the  central  portions  of  Lower 
Peru,  and  discovered  several  new  species;  Humboldt  and  Bonpland,  who 
visited  several  of  the  Peruvian  bark  districts,  and  published  the  results  of  their 
observations  after  1792;  Poppig,  who  travelled  in  Peru  so  late  as  1832,  and 
published  an  account  of  his  journey  about  the  year  1835 ;  and  finally  Weddell, 
whose  researches  in  Bolivia  are  so  well  known,  and  have  been  so  productive 
of  valuable  information  in  relation  to  the  Calisaya  bark. 

Cinchona.  Sex.Syst.  Pentandria  Monogynia.  —  Nat.  Ord.  Cinchonaceae. 

Gen.  Ch.  Calyx  with  a  turbinate  tube,  and  a  persistent  five-toothed  limb. 
Corolla\\\i\\  a  round  tube,  a  five-parted  limb,  and  oblong  lobes  valvate  in  aesti- 
vation. Stamens  with  short  filaments  iniserted  into  the  middle  of  the  tube,  and 
linear  anthers  entirely  closed.  Stigma  bifid,  subclavate.  Capsule  ovate  or  ob- 
long, somewhat  furrowed  on  each  side,  bilocular,  crowned  with  the  calyx, 
septicidal-dehiscent,  with  the  mericarps  loosened  from  the  base  towards  the 
apex,  the  introflexed  part  disjoined.  Placentae  elongated.  Seeds  numerous, 
erect,  imbricated  upward,  compressed,  winged,  with  a  membranous  margin,  and 
a  fleshy  albumen. — The  plants  composing  this  genus  are  trees  or  shrubs.  The 
leaves  are  opposite,  upon  short  petioles  with  flat  margins,  and  are  attended  with 
ovate  or  oblong,  foliaceous,  free,  deciduous  stipules.  The  flowers  are  terminal,  in 
corymbose  panicles,  and  of  a  white  or  purplish  rose  colour.  (De  Candolle.) 

The  genuine  Cinchona  trees  are  natives  exclusively  of  South  America.*  In 
that  continent,  however,  they  are  widely  diffused,  extending  from  the  1 9th  degree 
of  south  latitude,  considerably  south  of  La  Paz,  in  Bolivia,  to  the  mountains  of 
Santa  Martha,  or,  according  to  Weddell,  to  the  vicinity  of  Caracas,  on  the  north- 
ern coast,  in  about  the  10th  degree  of  north  latitude.  They  follow,  in  this  dis- 
tance, the  circuitous  course  of  the  great  mountain  ranges,  and  for  the  most  part 

*  Transplantation  of  the  Cinchona  trees.  For  a  long  time  after  the  discovery  of  the  vir- 
tues of  Peruvian  bark, no  attempt  appears  to  have  been  made  to  transplant  to  other  countries 
the  trees  which  produced  it.  In  1737,  La  Condamine  collected  a  large  number  of  young 
plants,  with  a  view  of  conveying  them  to  Europe;  but,  after  having  descended  theAma- 
zon  in  safety  for  more  than  a  thousand  leagues,  they  were  washed  overboard,  near  the 
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occupy  the  eastern  slope  of  the  second  range  of  the  Cordilleras.  Those  which 
yield  the  bark  of  commerce  grow  at  various  elevations  upon  the  Andes,  seldom 
less  than  4000  feet  above  the  sea ;  and  require  a  temperature  considerably  lower 
than  that  which  usually  prevails  in  tropical  countries. 

mouth  of  that  river,  from  the  boat  containing  them,  and  were  all  lost.  After  this  failure, 
though  the  idea  of  transplanting  the  Cinchonas  was  occasionally  suggested,  nothing  was 
done  until  1846-7,  when  Dr.  Weddellinow  celebrated  for  his  successful  exploration  of  the 
region  of  the  Calisaya  bark,  sent  some  seeds  to  France,  which  were  planted  with  success 
in  the  Jardin  des  Plantes,  and  thus  supplied  some  of  the  conservatories  of  Europe  with 
specimens  of  the  plant.  But  the  first  successful  effort,  with  a  view  to  great  practical  re- 
sults, was  made  in  1853,  by  the  Dutch  Government,  by  whom  Mr.  Hasskarl,  formerly 
superintendent  of  the  botanical  garden  in  Java,  was  sent  to  South  America  on  this  im- 
portant mission.  A  number  of  young  Cinchona  plants  were  sent  by  him  directly  across 
the  Pacific  to  Batavia,  which  they  reached  before  the  close  of  1854.  From  these,  and  from 
seeds  obtained  from  other  sources,  which  were  planted  in  the  mountains  of  Java,  in  sites 
selected  for  their  supposed  conformity  in  climate  with  the  native  locality  of  the  Cinchona, 
have  sprung  plantations,  which  in  1860  contained  nearly  a  million  of  trees,  of  which  15,000 
or  16,000  were  of  the  C.  Calisaya.  Dr.  De  Vry  obtained  from  the  bark  of  one  of  the  Cin- 
chona plants  of  Java,  not  five  years  old,  3-12  per  cent,  of  quinia,  which  is  equal  to  the 
product  of  the  Bolivian  trees.  Many  of  the  trees,  at  the  end  of  1861,  were  thirty  feet 
high.  Unfortunately,  however,  most  of  the  plants  in  Java  are  comparatively  valueless 
species;   and  the  success  of  the  Dutch  has  thus  been  retarded. 

The  English  East  India  Government  has  been  more  successful.  Stimulated  by  the  sug- 
gestions of  Dr.  Eoyle,  and  by  the  partial  success  of  the  Dutch,  they  engaged,  in  1859,  the 
services  of  Mr.  Clements  B.  Markham,  who  proceeded  to  Bolivia,  in  South  America,  and, 
after  almost  incredible  hardships,  arising  partly  from  the  nature  of  the  country  and  partly 
from  the  jealousy  of  the  native  authorities,  succeeded  in  collecting  and  transmitting  to 
England  upwards  of  400  Calisaya  plants.  Most  of  these,  however,  were  so  much  injured, 
on  their  way  from  England  to  India,  by  the  excessive  heat  of  the  Bed  Sea,  that  very  few, 
on  their  arrival  in  Hindostan,  had  sutficient  life  remaining  to  grow  when  planted.  Hap- 
pily, the  deficiency  was  supplied  by  seeds  of  C.  Calisaya  sent  from  Java,  where  they  were 
produced,  to  Calcutta,  at  the  request  of  the  English  Governor  General.  (De  Vry,  Pharm. 
Journ.,  April,  1863,  p.  440.)  "Whilst  Mr.  Markham  was  in  Bolivia,  other  agents  were  col- 
lecting other  species  in  Peru  and  Ecuador,  whence  seeds  of  the  pale  and  red  bark  Cinchonas 
reached  India,  and,  being  planted  in  the  selected  sites,  proved  to  be  very  productive. 

The  sites  selected  for  the  Cinchona  plantations  were  in  the  Neilgherry  Hills,  in  Southern 
India,  in  the  Presidency  of  Madras,  at  the  junction  of  the  East  and  West  Ghauts,  near  the 
Sanitary  Station  of  Ootacamund,  at  heights  varying  from  5000  to  7450  feet  above  the  sea. 
These  positions  unite  the  peculiar  characters  of  the  native  region  of  the  Cinchonas  in  the 
Andes,  not  only  as  regards  elevation  and  latitude,  but  also  as  to  atmospheric  moisture,  an 
excess  of  which,  for  the  greater  portion  of  the  year,  seems  essential  to  the  perfection  of 
these  trees.  But,  though  a  certain  excess  of  atmospheric  moisture  is  necessary,  yet  the 
trees  do  not  grow  well  in  a  wet  soil,  as  Mr.  Cross,  who  personally  inspected  the  region  in 
the  Andes  where  the  best  barks  are  obtained,  found  the  Cinchona  plants  only  on  the  dry 
slopes,  and  never  on  wet  ground.  He  remarked,  moreover,  that  constant  dampness  of  the 
atmosphere  is  unfavourable,  as  a  certain  amount  of  dry  weather  is  necessary  for  the 
ripening  of  the  capsules.  In  regard  to  the  temperature,  which  is  about  the  same  through- 
out the  year,  he  observed  that  during  the  hottest  days  the  thermometer  rose  to  59°  or 
60°,  falling  to  46°  or  48°  at  night;  but  at  the  upper  limit  it  ranged,  during  the  day,  from 
46°  to  48°,  and  at  night  fell  to  35°  or  86°.  {Am.  Journ.  of  Pharm.,  March,  1867,  p.  161.) 

Besides  the  Neilgherry  Hills,  other  sites  were  selected  for  experimental  plantations; 
and,  since  the  first  introduction  of  the  Cinchona  trees,  their  culture  has  been  extended  to 
various  points  from  Hakgalla,  in  the  Island  of  Ceylon,  to  the  Himalaya  Mountains;  as 
in  the  "Wynaad,  the  Coorg,  the  hills  of  Travancore,  and  especially  at  Peermede  in  the 
Presidency  of  Madras ;  in  Sikhim  and  Darjeeling  in  the  Presidency  of  Bengal ;  at  Ling- 
mulla  in  the  Presidency  of  Bombay ;  and  in  the  valley  of  Kangra  in  the  Punjab ;  from 
the  southern  to  the  northern  extremity  of  British  India.  As  stated  in  the  twelfth  edition 
of  the  Dispensatory,  the  success  of  the  enterprise  was  at  that  time  secure.  In  April,  1863, 
there  were  in  the  Neilgherry  plantations  alone  120,000  Cinchona  trees,  of  which  45,000 
were  of  the  C.  succirubra,  which  yields  the  genuine  red  bark,  1500  of  the  C.  Calisaya,  and 
others  of  less  valuable,  but  still  productive  species.  It  had  also  at  that  time  been  deter- 
mined, that  the  bark  of  the  young  cultivated  trees  was  quite  as  productive  in  alkaloids 
as  that  of  the  same  species  in  their  native  country  of  the  Andes.'  Under  the  fostering  care 
of  the  British  Government,  and  the  wise  and  energetic  management  of  Mr.  W.  G.  Mac- 
Ivor,  to  whom  the  superintendence  of  the  government  plantations  has  been  entrusted,  the 
undertaking  has  been  prosecuted  with  great,  indeed  with  astonishing  success;  so  that  a 
new  source  of  Cinchona  bark  has  been  opened  to  meet  the  demands  of  the  world,  which 
is  capable  of  indefinite  extension,  and  which  will  ere  long  rival  in  productiveness,  if  it 


PART  I.  Cinchona.  Ml 

Tbero  has  been  much  difficulty  in  properly  arranging  the  species  of  CinchoDa. 
One  source  of  the  difficulty  is  the  varyinjij  shape  of  the  leaves  of  the  same 
species,  according  to  the  degree  of  elevation  upon  the  luoQUtainous  declivities, 
to  the  severity  or  mildness  of  the  climate,  the  greater  or  less  humidity  of  the 
soil,  and  to  various  circumstances  in  the  growth  of  individual  jjlants.  Even 
the  same  tree  often  produces  foliage  of  a  diversified  character;  and  a  person, 
not  aware  of  this  fact,  might  be  led  to  imagine  that  he  had  discovered  different 
species  from  an  examination  of  the  leaves  from  one  and  the  same  branch.  The 

do  not  exceed,  the  South  American  Andes.  In  the  various  lociilities  above  indieuted, 
the  government  has  favoured  the  extension  of  the  enterjirise  ainon^jj  the  native  chiefH  and 
private  individuals,  thus  securing  the  cultivation  of  the  Cinehonhs  as  one  of  the  permanent 
industrii*  of  that  great  region.  Already,  in  April,  18GG,  the  number  of  these  trees  cul- 
tivated in  British  India  much  exceeded  two  millions ;  and  the  bark  is  now  obtained  in 
such  (juaiitities  as  to  be  aotually  delivered  for  consumption  in  the  London  market.  {Jcncrn, 
de  Pharm.  rt  de  Chim.,  Dec.  1807,  p.  488.) 

Besides  the  general  fact  of  the  success  of  the  culture,  other  results,  as  unexpected  as 
they  are  important,  have  been  obtained  within  the  last  few  years.  It  was  ascertained  at 
an  early  period,  that  the  productiveness  of  these  plants  in  alkaloids  had  not  been  dimin- 
ished by  tlic  transplantation  ;  it  is  now  known  that  this  productiveness  has  in  fact  been  very 
considoralily  increased.  Another  highly  important  result  is  the  discovery  by  Mr.  Mac- 
Ivor,  that  the  yield  in  alkaloids  is  greatly  augmented  by  a  certain  treatment  of  the  trees. 
It  had  been  noticed  that  the  cinchona  alkaloids,  especially  in  any  other  form  than  that 
of  sulphate,  were  apt,  on  exposure  to  the  direct  light  of  the  sun,  to  become  reddened  by 
the  generation  of  colouring  matter,  at  the  expense  of  the  alkaloid.  It  was  a  very  natural 
inference  that  a  similar  change  might  take  place  in  the  living  plant,  as  a  consequence 
of  which  the  proportion  of  alkaloids  they  were  capable  of  producing  might  be  greatly 
diminished.  To  obviate  this  presumed  etlect,  Mr.  Maclvor  was  induced  to  make  the 
experiment  of  covering  the  stems  of  the  growing  trees  with  a  layer  of  moss,  so  as 
completely  to  protect  the  bark  against  the  influence  of  sunlight.  The  result  was  fa- 
vourable oeyond  all  expectation ;  and  the  yield  of  the  bark  thus  protected  in  alkaloids  ia 
said  to  be  doubled,  tripled,  or  increased  even  in  larger  proportion.  Another  highly  im- 
portant fact  has  been  ascertained,  that  the  South  American  plan  of  cutting  down  the  trees, 
and  then  decorticating  them  is  not  only  unnecessary,  but  is  greatly  wasteful.  For, 
though  shoots  are  often  put  forth  from  the  stump,  which  in  time  will  become  fruitful 
trees,  yet  a  much  more  economical  plan  is  to  make  the  old  tree  continuously  productive. 
For  this  purpose,  nothing  more  is  necessary  than  to  treat  them  as  the  cork-bearing  oak 
of  the  south  of  Europe  is  treated  by  the  cork  gatherers.  If  a  slip  is  removed  longitudi- 
nally from  the  trunk,  from  top  to  bottom,  by  covering  the  decorticated  portion  with 
moss,  the  bark  is  renewed,  at  least  as  rich  as  previously  in  the  alkaloids,  while  from 
time  to  time  other  strips  may  be  taken,  till  the  whole  of  the  old  bark  is  removed,  and 
the  new  ready  for  removal  by  a  repetition  of  the  same  process ;  and  the  tree  is  thus  pre- 
served indefinitely,  probably  for  the  whole  normal  length  of  its  life. 

It  will  be  remembered  that  the  first  successful  efibrt  towards  the  transplantation  of  th^ 
Cinchona  trees,  on  a  large  scale,  was  made  by  the  Dutch  in  the  Island  of  Java.  Unfor- 
tunately, as  before  stated,  the  plants  first  introduced  were  mostly  of  inferior  species  ;  and 
moreover,  the  system  of  cultivation  first  adopted,  of  planting  the  Cinchonas  in  the  thick 
shade  of  the  original  forest,  was  not  the  one  most  favourable  to  their  growth.  From  these 
causes  the  progress  of  the  culture  towards  useful  practical  results  was  less  rapid  than  in 
British  India;  but  a  supply  of  seeds  from  the  valuable  species  has  been  obtained  from 
Hindostan  ;  and  a  better  method  of  cultivation  has  been  adopted,  so  that  the  enterprise 
is  advancing  more  favourably;  and  there  is  no  doubt  that  Java,  like  British  India,  will  in 
future  times  bo  an  important  source  of  supply,  to  meet  the  increasing  demand. 

Attempts  have  also  oeen  made  to  introduce  the  new  culture  into  the  West  India  island 
of  Jamaica;  and  the  Cinchonas  which  were  planted  in  the  mountains,  at  an  elevation  of 
4000  feet,  are  said  to  be  growing  luxuriantly ;  so  that  there  is  every  reason  to  believe 
that  the  great  work  may  ultimately  succeed  in  this  locality  also. 

The  French  have  been  less  successful  than  the  Dutch  and  English.  The  first  plants 
taken  by  Weddell  from  Peru  to  Paris  have  all  perished.  Subsequently  trials  have  been 
made  in  the  Isle  of  Bourbon,  and  at  Guadaloupe,  but  these  are  yet  only  at  the  com- 
niencnment.  In  Algiers,  where  situations  believed  to  be  suitable  were  selected  for  planta- 
tions among  the  mountains,  no  satisfactory  results  have  yet  been  attained.  The  Brazilians 
have  had  somewhat  better  success  near  Rio  Janeiro,  though  the  plantations  are  yet  recent ; 
and  it  is  said  that  plants  have  been  introduced  into  the  Azores,  which  are  growing  well. 
(Soubeiran,  Journ.  de  Pharm.  et  de  Chim.,  Feb.  18G8,  p.  139.) 

It  is  somewhat  doubtful  whether,  within  the  limits  of  the  United  States,  there  are 
conditions  of  climate  essential  to  the  profitable  cultivation  of  these  trees;  but  the  question 
is  one  of  great  interest,  and  well  worth  the  attention  of  our  government.  {Nuie  to  the 
twelfth  and  thirteenth  editions.) 
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fructification  partakes,  to  a  certain  extent,  of  the  same  varying  character.  I.am- 
bert,  in  his  "  Illustration  of  the  genus  Cinchona,''''  published  in  1821,  after  ad- 
mitting with  Humboldt  the  identity  of  several  varieties  which  had  received 
specific  names  from  other  botanists,  described  nineteen  species.  De  Candolle 
enumerated  only  sixteen.  Lindley  admits  twenty-one  known  species,  and  five 
doubtful.  Weddell  describes  twenty-one  species,  including  eight  new  ones  of 
his  own,  and  two  doubtful,  and  excluding  several  before  admitted  by  other 
writers,  which  he  joins  to  his  new  genus  Cascarilla. 

Until  very  recently,  it  was  impossible  to  decide  from  which  species  of  Cinchona 
the  several  varieties  of  bark  were  respectively  derived.  The  former  references  of 
the  yellow  bark  to  G.  cordifolia,  of  the  pale  to  C.  lancifolia,  and  of  the  red  to  C. 
oblongifolia,  have  been  very  properly  abandoned  in  all  the  Pharmacopoeias.  It 
is  now  universally  admitted  that  the  ofiBcinal  barks,  known  in  the  market  by  these 
titles,  are  not  the  product  of  the  species  mentioned.  It  is  stated  by  Humboldt, 
that  the  property  of  curing  agues  belongs  to  the  barks  of  all  the  Cinchonas  with 
hairy  and  woolly  blossoms,  and  to  these  alone.  All  those  with  smooth  corollas 
■belong  to  the  genus  Cascarilla  of  Weddell.  Within  a  few  years  much  light  has 
been  thrown  upon  the  botanical  history  of  the  different  varieties  of  bark,  and  at 
present  most  if  not  all  of  the  valuable  varieties  can  be  traced  to  their  sources. 
The  following  species  are  acknowledged  by  the  Pharmacopoeia  of  the  U.  States. 

1.  Cinchona  Calisaya.  Weddell,  Hist.  Nat.  des  Quinquinas,  p.  30,  t.  3.  This 
is  a  lofty  tree,  with  a  trunk  often  two  feet  or  more  in  diameter,  and  a  summit 
usually  rising  above  the  other  trees  of  the  forest.  The  leaves  are  petiolate, 
oblong  or  lanceolate-obovate,  from  three  to  six  inches  long  and  one  or  two  in 
breadth,  obtuse,  acute  or  slightly  attenuated  at  the  base,  softish,  above  smooth, 
of  a  velvety  aspect,  and  obscurely  green,  beneath  smooth  and  of  a  pale  emerald 
hue,  with  scrobiculi  at  the  axils  of  the  veins,  but  scarcely  visible  on  the  upper 
surface.  The  stipules  are  about  as  long  as  the  petioles,  oblong,  very  obtuse,  and 
very  smooth.  The  flowers  are  in  ovate  or  subcorymbose  panicles.  The  calyx  is 
pubescent,  with  a  cup-shaped  limb,  and  short  triangular  teeth;  the  corolla  is 
rose-coloured,  with  a  cylindrical  tube  about  four  lines  long,  and  a  laciniate  limb 
fringed  at  the  edges;  the  stamina  ai*e  concealed  in  the  tube,  with  anthers  more 
than  twice  as  long  as  the  filaments.  The  fruit  is  an  ovate  capsule  scarcely  as 
long  as  the  flower,  enclosing  elliptical  lanceolate  seeds,  the  margin  of  which  is 
irregularly  toothed,  with  a  fimbriated  appearance.  The  tree  grows  in  the  forests, 
upon  the  declivities  of  the  Andes,  at  the  height  of  6000  or  7000  feet  above  the 
ocean,  in  Bolivia  and  the  southernmost  part  of  Peru.* 

A  variety  of  this  species,  described  by  Weddell  under  the  name  of  Josephiana, 
is  a  mere  shrub, not  more  than  twelve  feet  high, with  a  slender  stem, erect  branches, 
and  a  strongly  adherent  bark.  This  variety  is  found  in  some  places  covering  ex- 
tensive surfaces  destitute  of  forest  trees.  Weddell  supposes  that  these  tracts  had 
once  been  covered  with  forests,  which,  having  been  destroyed  by  fires,  have 

*  The  cultivation  of  the  C.  Calisaya,  which  in  its  native  mountains  is  said  to  be  the 
most  beautiful,  as  well  as  the  richest  in  quinia  of  all  the  species,  has  been  less  successful 
than  that  of  the  C.  succirubra,  micrantha,  «S:c.,  in  the  E.  Indies.  Though  great  pains  had 
been  taken  to  secure  proper  seeds  and  young  plants  for  transplantation,  from  some  un- 
known cause,  probably  from  ignorance  of  the  precise  circumstances  of  climate  and  soil 
best  adapted  to  this  species,  the  attempts  made  for  its  introduction  have  not  met  with 
satisfactory  success.  The  plants  are  of  stunted  growth,  with  the  appearance  of  shrubs 
rather  than  of  trees,  and  a  sombre  aspect  of  the  leaves,  the  furthest  possible  from  the  mag- 
nificent Calisaya  trees  in  their  native  forest  of  Bolivia.  Nor  has  the  chemical  examina- 
tion of  the  bark  of  the  young  trees  been  more  satisfactory.  According  to  Mr.  Markham, 
the  Calisaya  avoids  the  banks  of  a  river,  never  being  found  within  several  hundred  feet 
of  it,  and  prefers  the  steepest  declivities  of  the  mountain  sides,  and  a  great  deal  of  shade, 
though  not  too  much  of  it;  and  he  considers  the  best  locality  for  the  young  trees,  one  in 
which  they  may  receive  shade  from  taller  trees,  while  they  receive  sunshine  through  the 
spreading  branches.  Nor  is  it  certain  that  the  best  variety  of  the  Calisaya  is  that  which 
has  been  introduced  into  India.  It  is  hoped,  therefore,  that  better  success  may  reward 
further  efforts  for  the  naturalization  of  this  species,  by  due  attention  to  the  circumstances 
referred  to.  {Journ.  de  Pharm.  et  de  CAtWi,  Juillet,  1867,  p.  22;  also  Am.  Journ.  of  Pharm., 
Bept.  1866,  p.  421.) — Note  to  the  thirteenth  edition. 
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been  succeeded  by  tbig  stunted  growth  springing  from  the  roots,  and  prevented 
from  receiving  its  full  dovel«)pmont  by  the  want  of  protection  from  other  trees. 

Mr.  Marklmni  states  that  the  natives  recognise  three  varieties  of  the  Calisaya ; 
1.  C'alisai/a  ainarilla  or  Jina  (a.  vera  of  Weddell);  2.  C.  morada  ((J.  liolim- 
ana,  Wedd.),  and  3.  C.  verde  or  alia,  a  very  large  tree,  growing  lower  in  the 
valley  than  the  other  varieties,  and  distinguished  by  having  the  veins  of  the 
leaves  never  purple,  but  always  green    {Am.  J.  of  P harm.,  1806,  p.  422.) 

By  the  discovery  of  this  species,  the  long  unsettled  point  of  the  botanical 
source  of  Calisaya  bark  has  been  determined.  The  immense  consumption  of 
that  bark,  and  the  wasteful  methods  pursued  by  the  bark  gatherers  have  caused 
the  rapid  destruction  of  the  tree;  and  already  it  has  disappeared  from  the 
neighbourhood  of  inhabited  places,  except  in  the  form  of  a  shrub.  Weddell  was 
compelled  to  make  long  journeys  on  foot  through  the  forests,  by  paths  scarcely 
opened,  before  he  could  get  a  sight  of  the  tree  in  its  full  vigour. 

2.  Cinchona  Condaminea.  Humb.  and  Bonpl.  Plant.  Equin.  i.  p.  33,  t.  10; 
Lindley,  Flor.  Med.  414;  Carson,  Illust.  of  Med.  Hot.  i.  53,  pi.  45. — Cinchona 
officinalis.  Linn.;  Hooker,  Bot.  Mag.  t.  5364.  This  tree,  when  full  grown,  has 
a  stem  about  eighteen  feet  high  and  a  foot  in  thickness,  with  opposite  branches, 
of  which  the  lower  are  horizontal,  and  the  higher  rise  at  their  extremities.  The 
bark  of  the  trunk  yields  when  wounded  a  bitter  astringent  juice.  The  leaves  are 
of  variable  shape,  but  generally  ovate-lanceolate,  about  four  inches  in  length  by 
less  than  two  in  breadth,  smooth,  and  scrobiculate  at  the  axils  of  the  veins  be- 
neath. The  flowers  are  in  axillary,  downy,  corymbose  panicles  The  tree  grows 
on  the  declivities  of  the  mountains,  at  an  elevation  of  from  about  a  mile  to  a 
mile  and  a  half,  and  in  a  mean  temperature  of  67°  P.  It  was  seen  by  Humboldt 
and  Bonpland  in  the  neighbourhood  of  Loxa,  and  is  said  also  to  grow  near 
Guancabamba  and  Ayavaca  in  Peru.  It  is  now  admitted  to  be  the  source  of  the 
crown  bark  of  Loxa.  Weddell  considers  as  varieties  of  this  species,  though 
with  some  hesitation,  as  he  has  never  seen  them  alive,  the  following:  1.  Can- 
dolli  (C.  macrocalyx  of  Pavon  and  De  Candolle);  2.  lucumaefolia  {C.  lucu- 
mxfolia  of  Pavon  and  Lindley);  3.  lancifolia  (G.lancifolia  of  Mutis),  here- 
after referred  to  as  a  distinct  species;  and  4.  Pitayensis,  growing  in  New 
Granada.*  The  last  mentioned  variety  has  subsequently  been  raised  by  Wed- 
dell to  the  rank  of  a  distinct  species. 

3.  C.  micrantha.  Ruiz  and  Pavon,  Ft.  Peruv.  ii.  52, 1. 194;  Lindley,  Flor, 
Med.  412  ;  Carson,  Illust.  of  Med.  Bot.  i.  52,  pi.  44.    This  is  a  large  tree,  forty 

*  Botanists  seem  disposed  to  return  to  the  old  Linnsean  designation  of  this  species, 
Cinchona  officinale,  of  which  three  varieties  are  recognised,  under  the  names  of  Bon- 
plandlana,  Urltusinga,  and  Creapilla,  all  yielding  the  crown  barks.  Of  these  the  Bon- 
plandiana  seems  to  have  been  most  successfully  transplanted,  as  upwards  of  750,000  are 
now  growing  in  the  plantations  of  British  India.  [Broughton.)  The  varieties  of  this  spe- 
cies seem  to  flourish  best  at  a  greater  elevation  than  the  C.  succirubra,  growing  at  heights 
from  5500  or  6000  feet  even  to  8350  feet  above  the  level  of  the  sea.  The  eflFect  of  the 
moss  in  increasing  the  productiveness  of  this  species  in  alkaloids  has  been  highly  satis- 
factory. [Markham.)  Instead,  however,  of  cinchonia  being  the  prominent  alkaloid  of 
this  species,  as  in  the  pale  barks  of  Loxa,  the  quinia  has  been  found  most  abundant  in 
the  Indian  bark,  and,  though  the  former  alkaloid  is  generally  present,  yet  it  is  usually 
in  small  proportion.  Indeed,  Mr.  Broughton  states  that  the  trees  of  the  variety  Bon- 
plandiana  yield  a  bark  nearly  equal  to  the  fine  Calisaya  bark  of  Bolivia,  and  superior  in 
some  respects  for  manufacturing  purposes  to  the  richer  red  barks,  as  it  yields  its  alka- 
loids more  readily  in  a  free  state,  in  consequence  of  the  smaller  amount  of  resin  and 
colouring  matter  contained  in  it. 

The  following  results  were  obtained  by  Mr.  Broughton  in  the  chemical  examination 
of  the  bark  of  this  species.  The  dried  bark  of  the  trunk  yielded  altogether  in  alkaloids 
(hydratt'd)  3-6  per  cent.,  of  which  2-8  per  cent,  was  quinia  (or  of  alkaloid  soluble  in 
ether),  and  only  08  per  cent,  was  of  cinchonia  and  cinchonidia  jointly ;  and  2-8  per  cent, 
of  crystallized  sulphate  of  quinia  was  obtained.  Another  specimen  was  even  more  pro- 
ductive, yielding  30  per  cent,  of  quinia.  The  bark  of  the  same  species,  which  had  been 
renewed  in  six  months  under  the  mossing  process,  gave  a  total  of  alkaloids  (hydrated) 
8-8  per  cent.,  of  which  4-8  was  of  quinia,  and  20  of  cinchonia  and  cinchonidia  jointly; 
and  4-1  per  cent,  of  crystallized  sulphate  of  quinia  was  obtained.  {Pharm.  Juurn.  and 
Trans.,  Nov.  1867,  p.  2il.)— Note  to  the  thirteenth  edition. 
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feet  high,  with  oblong  leaves,  from  four  to  twelve  inches  in  length  and  from  two 
to  six  in  breadth,  scarcely  acute,  smooth,  shining  on  the  upper  surface,  and  scro- 
biculate  at  the  axils  of  the  veins  beneath.  The  flowers  are  in  terminal,  loose, 
leafless  panicles,  and  are  smaller  than  those  of  any  other  species  except  C.  lanci- 
folia.  (Lindley.)  The  tree  grows,  according  to  Ruiz  and  Pavon,  in  the  moun- 
tains near  Chicoplaya,  Monzon,  and  Puebla  de  San  Antonio,  according  to  Pop- 
pig,  at  Cuchero,  and,  according  to  Weddell,  in  the  Peruvian  province  of  Cara- 
baya,  and  in  Bolivia.  Ruiz  states  that  its  bark  is  always  mixed  with  that  sent 
into  the  market  from  the  provinces  of  Panatahuas,  Huamilies,  and  Huanuco. 
The  Edinburgh  and  Dublin  Colleges  ascribed  to  it  the  cinchona  cinerea,  the 
gray  or  silver  bark  of  British  commerce;  and  the  U. S  Pharmacopoeia  recog- 
nises it  as  one  of  the  sources  of  pale  bark,  as  it  undoubtedly  is.* 

Though  not  recognised  in  our  officinal  code,  there  is  another  species,  recently 
determined,  which,  as  the  source  of  the  genuine  red  bark,  is  scarcely  less  im- 
portant than  either  of  the  preceding,  and  has,  within  a  few  years,  acquired 
additional  value  from  the  great  success  with  which  it  has  been  transplanted, 
and  propagated  in  the  Highlands  of  Hindostan.  We  refer  to  the  species  de- 
nominated, after  Pavon,  Cinchona  succirubra. 

4.  G.  succirubra.  Pavon,  MS.;  Howard,  Pharm.  Journ.  and  Trans.,  Octob. 
1856,  p.  209,  with  a  figure.  —  C.  ovata,  var.  erythroderma.  Weddell,  Hist.  Nat. 
des  Quinquin.  p.  60.  This  species  has  been  satisfactorily  ascertained  to  produce 
the  proper  officinal  red  bark,  the  origin  of  which  remained  so  long  unknown,  or 
at  least  undetermined.  The  name  of  C.  succirubra  originated  with  Pavon,  hav- 
ing been  applied  by  him,  in  an  unpublished  manuscript,  to  an  undescribed  species 
)nelding  the  bark  called  cinchona  colorada  de  Huaranda,  which  has  been  shown 
to  be  identical  with  officinal  red  bark ;  while  a  specimen  of  the  plant  itself,  in  the 
collection  of  Ruiz  and  Pavon  at  Kew,  upon  examination  by  Mr.  J.  E.  Howard, 
of  London,  proved  to  correspond  exactly  with  a  specimen  of  the  red-bark  tree 
which  that  gentleman  had  received  from  South  America.  The  same  plant  was 
described  by  Weddell,  in  his  Natural  History  of  the  Cinchonas,  as  a  variety 
of  C.  ovata,  under  the  designation  of  Cinchona  ovata,  var.  erythroderma,  and 
was  conjectured  by  him  to  be  the  source  of  red  bark,  though  he  did  not  at  the 
time  feel  justified  in  giving  a  decided  opinion.  This  point,  however,  having  been 
subsequently  determined,  and  the  plant  elevated  to  the  dignity  of  a  new  species, 
Mr.  Howard  proposed  at  first  to  name  it  Cinchona  erythroderma,  not  only  from 
courtesy  to  Dr.  Weddell,  but  also  from  the  appropriateness  of  the  name  itself, 
implying  the  redness  of  the  bark;  but  Pavon's  name  of  succirubra  was  after- 
wards preferred  on  the  ground  of  priority,  being  itself  also  (red-juiced)  expressive 
of  a  quality  of  the  tree.  This  species  is,  when  full  grown,  of  great  magnitude  ; 
but  almost  all  the  older  trees  have  been  destroyed,  and  few  now  remain  with  a 

*  The  C.  micrantba,  which  is  the  source  of  the  Lima  or  Huanuco  pale  bark,  is  among 
the  species  which  have  been  most  successfully  cultivated  in  India.  The  successful  intro- 
duction of  this  species  into  Hindostan  is  ascribed  to  the  sagacious  and  prompt  measures 
of  Mrs.  Markham,  who,  having  accompanied  her  husband  Mr.  Markham  to  Arequipa, 
during  his  absence  in  the  forests,  engaged  an  agent,  furnishing  him  with  necessary 
instructions,  to  collect  and  send  to  the  coast  the  young  plants  of  this  species.  The  C. 
micrantba  is  cultivated  along  with  C.  succirubra,  at  an  elevation  less  than  6000  feet, 
and  attains  a  similar  magnitude.  It  is  a  most  singular  fact  that,  though  in  its  native 
country  of  Huanuco  and  Huamilies,  the  C.  micrantba  yields  barks  which  contain  cin- 
chonia,  almost  to  the  exclusion  of  all  other  alkaloids,  yet,  when  transplanted  to  India,  it 
undergoes  a  great  change  in  this  respect,  and,  as  there  cultivated,  has  been  found  by  Mr. 
Howard  to  yield  a  large  proportion  of  quinidia.  The  effect  of  mossing  the  stem  in  this 
species  is  equal  to  that  produced  on  the  succirubra.  Thus,  the  bark  of  a  tree  two  and  a 
half  years  old,  with  its  stem  unprotected,  furnished  only  1-86  of  alkaloids  altogether; 
while  a  bark  of  the  same  age  which  had  been  covered  with  moss  for  a  year,  gave  7-52 
per  cent,  of  alkaloids,  of  which  5-82  were  of  the  more  valuablekinds.  (Markham,  Journ. 
de  Pharm.etde  Chim.,  JniWet,  1867,  p.  21.)  But  it  appears  that  this  change  in  the  micran- 
tba bark  does  not  always  take  place ;  for  Mr.  Broughton  gives,  as  the  result  of  an  analysis 
of  this  bark,  taken  from  a  tree  four  and  a  half  years  old,  7-1  per  cent,  as  the  total  yield 
of  alkaloids,  of  which  cinchonia  constituted  6-8  per  cent.,  and  quinia  only  0-3.  {Pharm. 
J.  and  Ti-ans.,  Nov.  1867,  p.  242.) — Note  to  the  thirteenth  edition. 
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stem  80  much  as  a  foot  in  diameter.  The  branches  have  a  silvery  epidermis,  cor- 
responding with  that  of  the  rod  bark  in  quills  as  often  seen  in  the  market.  The 
leaves  are  ovate,  varying  greatly  in  size,  often  as  much  as  nine  inches  by  six,  nar- 
rowing towards  the  base,  somewhiit  monibranaeeous,  pubescent  beneath,  and 
green  on  both  sides.  The  tree  inhabits  a  region,  in  the  present  republic  of  Ecua- 
dor, on  the  western  slope  of  Chiraborazo,  the  sea-port  of  which  is  the  town  of 
Guayaquil.* 

Besides  the  foregoing  species,  several  others  deserve  a  brief  notice,  either  as 
contributing  to  furnish  the  bark  of  commerce,  or  on  account  of  the  attention 
they  have  received  from  pharmacologists. 

5.  C.  acrobiculata.  Ilumb.  and  Bonpl.  PZan/.  JS'^uin.i.  p.  165,  t.  47;  Weddell, 
Hist.  Nat.  des  Quinquinai^,  p.  42,  t.  7.  This  species  was  united  by  Lindl<!y  with 
C.  micrantha;  but  Weddell,  who  has  had  ample  opportunities  of  forming  a  just 

*  This  species  is  that  which  has',  up  to  the  present  time,  been  most  successfully  culti- 
vated in  British  India.  The  following  account  of  it,  as  cultivated  in  the  East,  is  taken 
from  a  letter  from  Mr.  Markham,  who  has  done  so  much  for  the  introduction  of  the 
Cinchonas,  dated  at  Ootacamund,  January  16,  1860.  The  finest  trees,  under  favourable 
circumstances,  attain  in  two  years  an  average  height  of  6  feet,  and  diameter  of  stem  of 
6  inches,  and  in  the  third  year  a  height  of  15  feet  and  a  diameter  of  15  inches.  This 
species  grows  most  perfectly  at  a  height  of  from  4000  to  5000  feet  above  the  sea.  At  a 
lower  elevation  the  bark  is  much  thinner,  and  less  rich  in  alkaloids.  This  species  is 
peculiarly  disposed  to  send  up  shoots  from  its  stump  when  cut  down;  and,  if  these  are 
treated  with  moss  to  the  stem,  they  will,  if  cut  at  the  end  of  three  years,  yield  a  consider- 
able product  of  alkaloids,  so  that  a  periodical  harvest  may  be  obtained  from  them;  and 
though  this  is  less  successful  than  the  method  of  removing  strips  of  the  bark,  as  practised 
in  the  government  gardens,  yet,  as  it  requires  less  care,  it  may  probably  be  advantage- 
ously practised  among  native  cultivators,  should  these  engage  largely  in  the  work.  Mr. 
Markham  has  noticed  two  varieties  of  the  C.  succirubra  growing  in  India,  one  with  rose- 
coloured  flowers  and  beautifully  green  leaves,  the  other  with  flowers  nearly  white,  and 
pale  leaves ;  and  the  difterence  in  this  and  other  analogous  cases  may  be  connected  with 
the  proportion  or  variety  of  the  alkaloid. 

As  to  the  yield  of  the  C.  succirubra  in  alkaloids,  Mr.  Markham  states  that,  while  the 
bark  of  a  tree  two  years  and  a  half  old  gives  2-43  per  cent,  when  not  treated  with  moss, 
it  will  yield  5-20  per  cent,  if  kept  covered  with  moss  for  one  year;  and  that  the  alkaloid 
product,  under  tne  treatment  with  moss,  has  gradually  increased  from  2-80  per  cent, 
after  continuance  of  the  treatment  for  only  6  months,  to  11-34  per  cent,  when  it  had 
extended  to  18  months.  The  yield  of  the  reserved  bark,  after  partial  decortication,  obeys 
a  similar  rule,  being  2-72  per  cent,  after  one  year,  and  5-85  at  the  end  of  18  months. 
Much  the  largest  proportion  of  alkaloid  product  of  this  species  consists  of  quinia;  but  it 
also  yields  a  consiaerable  proportion  of  cinchonia,  and  is  less  easily  treated  for  extraction 
of  the  quinia  than  Calisaya  bark,  in  consequence  of  the  largo  proportion  of  red  colouring 
matter  contained  in  it.  {Journ.  de  Pharm.  et  de  Chim.,  Juillet,  1867,  p.  17.) 

In  the  month  of  April,  1867,  it  was  estimated  that  the  number  of  this  species  growing 
in  British  India  was  about  800,000;  the  whole  number  of  all  the  species  being  nearly 
2,500,000.  {Ihid.,  Mars,  18G8,  p.  208.) 

From  an  official  report  by  Mr.  J.  Broughton,  Quinologist  to  the  Indian  Glovernment, 
made  April  1, 1867,  the  following  table  is  extracted,  containing  the  product  in  alkaloids 
of  4  different  specimens  of  C.  succirubra  bark,  obtained  from  the  government  plantations. 


VARIETIES. 

I. 

XL 

III. 

IV. 

Total  alkaloids  (hydrated),    ------ 

Soluble  in  ether  (quinia),      ------ 

Cinchonia  and  cinchonidia,  ------ 

Sulphate  of  quinia  crystallized,    -        -        -        -        - 

4-85 
3-25 
1-60 
300 

7-00 
4-26 
2-75 
4  00 

6-40 
4-75 
1-65 
4-65 

6-4 
1-7 
4-7 
1-7 

It  appears  that  these  barks  ^ivo  a  considerably  larger  product  than  the  average  of  the 
genuine  red  barks  of  S.  America,  though,  so  far  as  stated,  not  favoured  by  the  mossing 
process.  Another  interesting  point  is  the  diff'erence  of  the  yield  of  the  different  speci- 
mens, not  only  in  relation  to  the  whole  alkaloid  product,  but  also  to  the  alkaloids  seve- 
rally; the  quinia  largely  predominating  except  in  the  4th  sample,  in  which  it  is  greatly 
exceeded  by  the  two  others  jointly.  The  result  is  probably  connected  with  natural 
diversities  in  the  tree,  such,  for  example,  as  that  noticed  by  Markham,  referred  to  above 
in  this  note ;  and  it  will  no  doubt  be  important  to  study  these  varieties  in  regard  to  prac- 
tical results.  The  root-bark  of  this  species  was  also  examined,  and  found  to  contain  tho 
alkaloids  in  proportion,  not  very  different  from  the  bark  of  the  stem.  {Pftarvx.  Journ. 
and  Trans.,  Nov.  1867,  p.  239.) — Note  to  the  thirteenth  edition. 
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conclusion,  considers  it  as  one  of  the  best  characterized  species  of  the  genus. 
According  to  this  author,  the  scrobiculi  at  tlie  axils  of  the  veins  on  the  under 
surface  of  the  leaf,  which  are  one  of  the  most  prominent  of  its  peculiarities,  are 
not  usually  found  in  C.  micrantha,  as  stated  in  its  description ;  but  what  have 
been  taken  for  them,  in  the  latter  species,  are  simply  small  bundles  of  hairs.  The 
tree  was  seen  by  Humboldt  and  Bonpland,  forming  large  forests  near  the  city  of 
Jaen  de  Bracomoros ;  and  Weddell  states  that  it  is  met  with  also  in  the  Peruvian 
provinces  of  Cuzco  and  Carabaya.  Large  quantities  of  the  bark  were  formerly 
collected  at  Jaen,  and  sent  to  the  coast  to  be  shipped  for  Lima.  At  present  the 
traders  in  this  bark  are  said  by  Weddell  to  be  chiefly  at  Cuzco.  The  bark  of  the 
younger  branches  has  been  ranked  with  the  pale  or  gray  barks;  that  of  the 
larger  branches  has  been  sometimes  employed  to  adulterate  the  Calisaya. 

6.  C.  lancifolia.  Mutis,  Period,  de  Santa  Fe,  p.  465;  Lindley,  Flor.  Med.  415. 
This  is  one  of  the  species  discovered  by  Mutis  in  New  Granada,  and  by  the  dis- 
ciples of  that  botanist  was  considered  as  embracing  many  trees  which  had  re- 
ceived distinct  specific  designations.  By  the  London  College  it  was  long  recog- 
nised as  the  source  of  one  of  the  of&cinal  barks,  under  the  impression,  proba- 
bly, that  it  was  identical  with  G.  Condaminea,  which  was  known  to  yield  one 
of  the  most  highly  valued  varieties.  It  is,  however,  a  native  of  New  Granada; 
and,  as  none  of  the  barks  recognised  by  the  Pharmacopoeias  come  from  Cartha- 
gena,  its  product,  which  must  be  shipped  from  that  port,  cannot  be  considered 
as  ranking  among  them.  It  yields  the  orange  bark  of  Mutis,  ov  fibrous  Cartha- 
gena  bark  of  present  pharmacologists.  This  bark,  at  one  time  much  neglected, 
has  within  a  few  years  come  into  extensive  use,  having  been  found  to  yield 
the  alkaloids  in  very  large  proportion. 

T.  C.  cordifolia.  Mutis,  in  Humb.  Magaz.  Berlin,  1807,  p.  IIT;  Lindley, 
Flor.  Med.  839;  Carson,  Illust.  of  Med.  Bot.  i.  51,  pi.  43.  This  is  a  spreading 
tree,  fifteen  or  twenty  feet  high,  with  a  single,  erect,  round  stem,  covered  with 
a  smooth  bark,  of  a  brownish-gray  colour.  It  was  first  discovered  by  Mutis  in  the 
mountains  about  Santa  Fe  de  Bogota,  in  New  Granada,  and  grows  at  elevations 
varying  from  5800  to  9500  feet.  It  was  formerly  considered  by  the  British  Col- 
leges as  the  source  of  their  yellow  bark ;  but  has  been  ascertained  not  to  pro- 
duce the  oflBcinal  bark,  which  never  comes  from  the  region  where  it  is  known  to 
grow.  Guibourt  found  that  the  quina  amarilla  or  yellow  bark  of  Santa  Fe, 
which  is  probably  produced  by  C.  cordifolia,  is  identical  with/iarcZ  Carthagena 
bark.  Weddell  states  that  the  tree  grows  alsp  in  Peru,  and  yields  the  white 
and  ash-coloured  barks  of  Loxa. 

8.  C.  Boliviana.  Weddell,  Hist.  Nat.  des  Quinquinas,  p.  50,  t.  9.  This  tree 
was  discovered  and  named  by  Weddell,  who  found  it  growing  in  Bolivia  and 
Peru,  extending  somewhat  further  northward  than  C.  Calisaya,  but  not  so  far 
towards  the  south.  In  the  northern  parts  of  Bolivia  the  two  species  frequently 
grow  together.  The  bark  of  C.  Boliviana  is  generally  mixed  in  commerce  Avith 
the  proper  Calisaya,  from  which  it  cannot  always  be  easily  distinguished.  This 
is  less  to  be  regretted,  as,  according  to  Weddell,  the  properties  of  the  two  barks 
are  not  essentially  difi'erent.  It  is  said  that  this  botanist  now  considers  his  C. 
Boliviana  as  scarcely  more  than  a  variety  of  C.  Calisaya;  and  Mr.  Markham, 
who  joins  in  this  opinion,  proposes  to  designate  the  plant  Cinchona  Calisaya, 
var.  Morada.  (Pharm.  Journ.,  Sept.  1863,  p.  108.)  The  close  resemblance  of 
the  products  of  the  two  trees  is  a  strong  evidence  of  their  specific  identity. 

9.  C.  ovata.  Ruiz  and  Pavon,  Fl.  Peruv.;  Weddell,  ifisf.  Nat.  des  Quinquin. 
p.  42,  t.  xi.  and  xii.  This  species  grows  in  close  groves,  in  warm  places  at  the 
foot  of  the  Andes,  near  Pozuzo  and  Panao,  about  ten  leagues  from  Huanuco. 
Lindley  considers  it  quite  distinct  from  C.pubescens  of  Vahl,  and  C.  cordifolia 
of  Mutis,  with  both  of  which  it  has  been  confounded.  Ruiz  calls  its  bark  casca- 
rillopallido  or  pale  bark,  and  states  that  it  was  not  to  be  found  in  commerce. 
Von  Bergen,  however,  upon  comparing  a  specimen  of  the  cascarillo  pallido  in 
the  collection  of  Ruiz  with  the  Jaen  bark,  found  them  identical.  From  Wed- 
dell's  statements  it  would  seem  that  this  species  is  widely  diffused  in  Peru  and 
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IJolivia,  ftnd  varies  extremely  in  the  character  of  its  bark  in  different  situations. 
In  the  parts  visited  by  him,  the  finer  (|uulitie8  pass  for  Calisaya  bark ;  and  in  the 
Teruvian  province  of  Caral)aya,  bordering  on  IJolivia,  it  is  habitually  employed 
to  sophisticate  that  bark,  lie  believes  also  that  much  of  the  quilled  bark  of  Loxa 
and  Iluanuco  must  be  referred  to  this  species.  The  C.  ocata,  var.  erythroderma, 
is  now  known  to  be  the  source  of  the  officinal  red  bark,  and  has  been  raised  to 
the  position  of  a  species,  under  the  name  of  C.  succirubra,  (See  p.  268.) 

10.  G.  Vitayensin.  Weddell.  For  figures  of  the  leaves,  flowers,  and  fruit  of 
this  species,  the  reader  is  referred  to  a  paper  by  Mr.  J.  B.  Howard,  in  the 
Pharm.  Journ.  and  Trans.  (Aug.  18G4,  p.  48).  They  were  drawn  from  speci- 
mens collected  by  Mr.  Jerviso.  From  specimens  of  the  bark  gathered  by  Mr. 
Robert  Cross  in  the  lofty  mountain  ridges  near  Popayan,  where  the  temper- 
ature varies  from  30°  to  60°  F.,  there  can  be  no  doubt  that  this  tree  is  the 
source  of  the  finest  red-coloured  Pitaya  bark,  which  is  among  the  most  valuable 
now  collected,  having  yielded  as  high  a  percentage  as  86  of  alkaloids.  As  de- 
scribed by  Mr.  Cross,  the  tree,  though  60  or  70  feet  high,  is  relatively  very 
slender,  having  a  diameter  of  the  stem  rarely  exceeding  18  inches  or  2  feet. 
The  branches  are  also  slender,  and  the  leaves  small  and  lanceolate,  and  always, 
before  falling,  of  a  deep-red  or  purple  colour.  The  range  of  the  tree  is  rather 
limited,  being  confined  to  a  few  square  miles  of  the  steep  forest-covered  slopes, 
northward  of  the  volcano  Purace,  belonging  to  the  central  Cordillera.  The  bark 
of  the  root  is  more  valuable  than  that  of  the  trunk  and  branches  ;  the  former 
yielding  5  per  cent,  of  quinia,  the  latter  only  4  per  cent.  Its  produce  is  already 
becoming  scarce  ;  but,  as  the  tree  is  easily  cultivated,  and  grows  very  rapidly, 
there  is  reason  to  believe  that  it  may  hereafter  become  more  abundant.  (See 
Am.  Journ.  of  Pharm.,  i^ov.  1865,  p.  413.) 

In  addition  to  the  species  above  mentioned,  the  following,  for  a  description  of 
which  we  refer  to  Lindley's  Flora  Medica,  yield  barks  possessing  febrifuge  pro- 
perties.— 11.  C.  nitida  of  the  Flora  Peruviana,  incorrectly  confounded,  accord- 
ing to  Lindley,  with  C.  lanceolata  by  Do  Candolle,  and  C.  Condaminea  by 
Lambert,  grows  in  groves,  in  cold  situations  upon  the  Andes,  in  the  Peruvian 
provinces  of  Iluanuco,  Tarma,  Huamilies,  and  Xuaxa,  and  is  probably  the  source 
of  the  finest  variety  of  commercial  Lima  hark.  —  1 2.  G.  lucumsefolia  of  Pa  von, 
confounded  by  Lambert  with  C.  Condaminea,  grows  near  Loxa,  and  probably 
contributes  to  the  Loxa  or  pale  barks.  — 13.  G.  lanceolata  of  the  Flora  Peruviana 
is  found  at  Cuchero,  and  various  other  places  fifteen  or  twenty  leagues  distant 
from  Iluanuco,  where  it  forms  groves,  in  lofty  cold  situations  upon  the  Andes. 
Its  bark  is  said  by  Ruiz  and  Pavon  to  be  called  yellotv  bark,  from  the  colour  of 
its  inner  surface,  and  to  resemble  Callisayabark  in  flavour.  — 14.  C.  ovalifolia 
of  Humboldt  and  Ronpland,  the  G.  Ilumholdiiana  of  Romer  and  Shultes,  and 
of  De  Candolle,  is  a  shrub  from  six  to  nine  feet  high,  inhabiting  the  province  of 
Cuen9a,  where  it  forms  considerable  forests.  It  probably  contributes  to  the  Loxa 
barks,  although  its  product  is  said  to  be  of  inferior  quality.  — 15.  G.  pubescens 
of  Vahl,  considered  by  Lindley  as  identical  with  G.  purpurea  of  the  Fl.  Peruv., 
is  a  tree  of  considerable  magnitude,  distinguished  by  the  violet  tint  of  its  large 
leaves,  and  the  purple  colour  of  its  flowers.  It  occurs  in  groves  on  the  lower 
mountain  ridges  in  the  provinces  of  Loxa,  Jaen,  Pantahuas,  &c.,  was  seen  by 
Poppig  at  Cuchuo,  and  is  stated  to  grow  also  in  New  Granada.  The  bark  is 
inferior,  and  is  said  to  be  employed  for  adulterating  the  better  kinds.  A  speci- 
men taken  to  Europe  by  Poppig  was  found  by  Reichel  to  be  identical  with  the 
Huamilies  bark.  By  Weddell  it  is  stated  to  be  the  bark  known  in  French  com- 
merce as  Gusco  bark,  and  closely  to  resemble  that  of  C.  cordifolia.  —  1 6.  G.  hir- 
suta  of  ihe  Fl.  Peruv.  grows  on  wooded  mountains  in  the  province  of  Panata- 
huas  near  Huanuco,  and  is  said  to  yield  a  good  bark,  called  formerly  quina 
dehjadilla  or  delgada,  now  scarcely  collected.  — 17.  G.  glandulifera  of  the  Fl. 
Peruv.  is  a  shrub  of  about  twelve  feet,  flourishing  on  the  mountains  N.  W.  of 
Huanuco,  and  yielding  an  excellent  bark,  unknown  in  commerce,  called  by  the 
inhabitants  cascarillo  negrillo  from  its  blackish  epidermis.    In  its  flowering 
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season,  it  perfumes  the  forest  by  the  scent  of  its  blossoms.  — 18.  C.  Mutisii  of 
Lambert  (C.  glandulifera  of  Lindley)  is  considered  among  the  best  character- 
ized species..  It  grows  in  Loxa,  but  its  bark  is  unknown. 

Besides  the  above  species,  Lindley  enumerates,  19.  G.  rotiindifoUa  of  Ruiz 
and  Pavon,  growing  in  the  province  of  Loxa  ;  20.  C.  villosa  of  Pavon  (C.  Hum- 
boldtiana  of  Lambert),  growing  at  Jaen  of  Loxa;  and  21.  C.caduciflora  of 
Bonpland,  growing  near  Jaen  de  Bracomoros ;  not  to  mention  the  species  joined 
by  Weddell  to  his  now  admitted  genus  of  Cascarilla.  None  of  the  species  re- 
ferred to  in  this  paragraph  are  known  to  yield  bark  to  commerce.  To  these  must 
now  be  added,  22.  G.amygdalifolia  of  Bolivia  and  Peru;  23.  C.  australis  of 
Bolivia,  the  most  southern  of  all  the  known  species,  growing  as  far  south  as  the 
19th  degree  of  latitude;  2i.  C. pvrpurascens ;  2b.  C.  Gliomeliana ;  26.  G.as- 
perifolia,  also  of  Bolivia  ;  and  27.  G.  Garabayensis  of  Carabaya;  all  of  which 
were  discovered  and  described  by  Weddell ;  but  from  none  of  which  is  commer- 
cial bark  procured.  G.  dichotoma  of  the  Fl.  Peruv.,  G.  macrocalyx  of  De  Can- 
dolle,  G.  crassifolia  of  Pavon,  in  De  Candolle's  Prodromus,  G.  pelalba  of  the 
same  authority,  and  G.  Muzonensis  of  Goudot  in  De  Candolle's  Prodromus, 
are  considered  by  Lindley  as  uncertain  species.* 

Perhaps  too  much  importance  has  been  attached  to  the  study  of  particular 
species  of  Cinchona.  The  character  of  the  product  of  any  one  species  varies 
much  according  to  the  part  of  the  plant  decorticated,  and  the  circumstances  of 
its  growth.  Weddell  has  made  some  observations  on  this  point,  which,  if  con- 
firmed, may  lead  to  important  practical  results. f 

Commercial  History. 

For  more  than  a  century  after  Peruvian  bark  came  intouse,  it  was  procured 
almost  exclusively  from  the  neighbourhood  of  Loxa.    In  a  memoir  published 

*  The  addition  of  C  Pahudiana,  of  Howard,  must  now  be  made;  as  this  species,  so 
nearly  valueless  in  its  native  country,  and  when  first  taken  to  India,  where  it  was  exten- 
sively planted,  found  so  unproductive  as  greatly  to  disappoint  the  hopes  that  had  been 
entertained,  has,  under  the  process  of  mossing  the  trunk,  so  far  improved  as  to  give  hope 
that  it  may  yet  take  rank  among  the  valuable  species.  Mr.  Howard  has  extracted  from  a 
specimen  of  the  bark  recently  sent  to  him  1-60  per  cent,  of  crystallized  sulphates.  {^Pharm. 
J.  and  Trans.,  Nov.  1867,  p.  243.)  —  Note  to  the  thirteenth  edition. 

f  The  fundamental  idea  is,  that  the  chemical  character  of  the  bark  is  connected  with 
peculiarities  in  its  intimatb  structure,  and  that  by  knowing  the  latter  we  may  ascertain, 
with  an  approach  to  certainty,  the  former  also;  and  Jthus,  as  the  virtues  of  the  bark  de- 
pend on  its  chemical  constitution,  we  may  have  reliable  criteria  of  its  value.  Now  in  the 
different  barks  there  are  three  varieties  of  structure :  the  dead  exterior  layers  being  left 
out  of  the  question.  First,  as  in  the  Calisaya  bark,  which  consists  of  the  inner  bark  or 
liber,  the  whole  substance  is  filled  with  short  fusiform  fibres,  which,  whether  viewed  in 
a  longitudinal  or  transverse  section,  are  seen,  with  the  aid  of  the  microscope,  to  be  isola- 
ted by  a  cellular  tissue,  in  the  midst  of  which  they  are  regularly  disposed  in  parallel 
lines,  lying  end  to  end  without  absolute  junction.  It  is  known  that  this  bark  abounds  in 
quinia,  and  owes  its  virtue  to  that  constituent. 

In  the  second  variety,  such  as  the  flat  bark  of  C  scrohiculata,  a  cellular  coat  exists  out- 
side of  the  liber.  In  this,  under  the  microscope,  the  inner  layer  is  seen  to  consist  of  fibres 
more  closely  arranged,  more  numerous  and  much  larger  than  in  the  preceding,  and  firmly 
attached  at  their  extremities;  and  they  suddenly  diminish  in  number  as  we  approach  the 
outer  surface,  where  the  bark  consists  solely  of  cells. 

The  third  variety,  of  which  the  bark  of  C.  pubescens  is  an  example,  consists  chiefly  of 
cellular  tissue,  with  a  few  irregular  series  of  fibres  in  the  inner  half;  and  these  fibres  are 
three  or  four  times  as  large  as  in  the  other  varieties.  In  the  two  latter  barks  cinchonia  is 
the  predominant  alkali ;  but  it  is  not  very  abundant  in  either,  and  least  so  in  the  one  last 
mentioned.  The  inference  is,  that  quinia  is  most  largely  developed  in  those  barks  in  which 
the  fibres  are  short  and  intimately  mixed  with  cells;  while  the  cinchonia  is  more  espe- 
cially deposited  in  the  tissue  exclusively  cellular.  The  fracture  in  the  first  variety  is,  from 
its  structure,  fibrous,  but  short-fibrous  throughout ;  that  of  the  second  and  third  is  smooth 
where  cells  exist  exclusively,  and  with  long  fibres  where  fibres  exist.  A  short,  smooth 
fracture,  therefore,  as  in  the  young  barks,  or  a  fracture  partly  smooth  and  partly  long- 
fibrous,  as  in  the  older  barks  which  have  not  thrown  off  their  cellular  layer,  indicates  a 
cinchona  bark,  and  one  comparatively  feeble  ;  while  a  fracture  uniformly  short-fibrous 
indicates  a  variety  abounding  in  quinia  (ind  energetic;  and,  in  proportion  as  a  bark  ap- 
proaches this  latter  condition,  will  it  prove  to  be  etiicacious.  {_Note  to  the  ninth  edition.) 
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A.D.  1738.  La  Condamlno  speaks  of  the  bark  of  Rhiobambo,  Cuen9a,  Ayavaca, 
and  Jiu'ii  (le  Brncoinoro«.  Of  tlioHe  places,  the  first  two,  together  with  Loxa, 
lie  witliiii  the  ancient  kinjjiloni  of  Quito,  at  the  southern  extremity;  the  others 
are  in  the  .sumo  vicinity,  within  the  borders  of  Peru,  The  drug  was  ship|)ed 
chiefly  at  Payta,  whence  it  was  carried  to  Spain,  and  thence  spread  over  Kurope, 
IJeyond  the  limits  above  mentioned,  the  Cinchona  was  not  supposed  to  exist, 
till,  in  the  year  1753,  a  gentleman  of  Loxa  discovered  it,  while  on  a  journey  to 
Santa  Fe  de  Bogota,  in  numerous  situations  along  his  route,  wherever,  in  fact, 
the  elevation  of  the  country  was  equal  to  that  of  Loxa,  or  about  6500  feet  above 
the  level  of  the  sea.  This  discovery  extended  through  Quito  into  New  Granada, 
so  far  as  two  degrees  and  a  half  north  of  the  equator.  But  no  practical  advan- 
tage was  derived  from  it ;  and  the  information  lay  buried  in  the  archives  of  the 
vice-royalty,  till  subsequent  events  brought  it  to  light.  To  Mutis  belongs  the 
credit  of  making  known  the  existence  of  the  Cinchona  in  New  Granada.  Ho 
first  discovered  it  in  the  neighbourhood  of  Bogota,  in  1772.  A  botanical  ex- 
pedition was  afterwards  organized  by  the  Spanish  government,  with  the  view 
of  exploring  this  part  of  their  dominions,  and  the  direction  was  given  to  Mu- 
tis. Its  researches  eventuated  in  the  discovery  of  several  species  of  Cinchona 
in  New  Granada;  and  a  commerce  in  the  bark  soon  commenced,  which  was 
carried  on  through  the  ports  of  Carthagena  and  Santa  Martha. 

To  these  sources  another  was  added  about  the  same  time,  A.D.  1776,  by  the 
discovery  of  the  Cinchona  in  the  centre  of  Peru,  in  the  mountainous  region 
about  the  city  of  Huanuco,  which  lies  on  the  eastern  declivity  of  the  Andes, 
northeast  of  Lima,  at  least  six  degrees  south  of  the  province  of  Loxa.  To  ex- 
l)lore  this  new  locality,  another  botanical  expedition  was  set  on  foot,  at  the 
liead  of  which  were  Ruiz  and  Pavon,  the  distinguished  authors  of  the  Flora 
Peruviana.  These  botanists  spent  several  years  in  that  region,  during  which 
time  they  discovered  numerous  species.  Lima  became  the  entrepot  for  the  barks 
collected  around  Huanuco;  and  hence  probably  originated  the  name  of  Lima 
bark,  so  often  conferred,  in  common  language,  lot  only  upon  the  varieties  re- 
ceived through  that  city,  but  also  upon  the  medicine  generally. 

Soon  after  the  last-mentioned  discovery,  two  additional  localities  of  the  Cin- 
chona were  found;  one  at  the  northern  extremity  of  the  continent  near  Santa 
Martha,  the  other  very  far  to  the  south,  in  the  provinces  of  La  Paz  and  Cocha- 
bamba,  then  within  the  vice-royalty  of  Buenos  Ayres,  now  in  the  republic  of 
Bolivia.  These  latter  places  became  the  source  of  an  abundant  supply  of  ex- 
cellent bark,  which  received  the  name  of  Calisaya.  It  was  sent  partly  to  the- 
ports  on  the  Pacific,  partly  to  Buenos  Ayres. 

The  consequence  of  these  discoveries  was  a  vast  increase  in  the  supply  of 
bark,  which  was  now  shipped  from  the  ports  of  Guayaquil,  Payta,  Lima,  Arica, 
Buenos  Ayres,  Carthagena,  and  Santa  Martha.  At  the  same  time  the  average 
quality  was  probably  deteriorated  ;  for,  though  many  of  the  new  varieties  were- 
possessed  of  excellent  properties,  yet  equal  care  in  superintending  the  collection 
and  assorting  of  the  bark  could  scarcely  be  exercised  in  a  field  so  much  more 
extended.  The  varieties  now  poured  into  the  market  soon  became  so  numerous- 
as  to  burden  the  memory,  if  not  to  defy  the  discrimination  of  the  druggist;  and 
the  best  pharmacologists  found  themselves  at  a  loss  to  discover  any  permanent, 
peculiarities  which  might  serve  as  the  basis  of  a  proper  and  useful  classification. 
This  perplexity  has  continued  more  or  less  to  the  present  time ;  though  the  dis- 
covery of  the  alkaline  princrples  has  presented  a  ground  of  distinction  before 
unknown.  The  restrictions  upon  the  commerce  of  South  America,  by  direct- 
ing the  trade  into  irregular  channels,  had  also  a  tendency  to  deteriorate  the 
character  of  the  drug.  Little  attention  was  paid  to  a  proper  assortment  of  the 
several  varieties ;  and  not  only  were  the  best  barks  mixed  with  those  of  inferior 
species  and  less  careful  preparation,  but  the  products  of  other  trees,  bearing  no 
resemblance  to  the  Cinchona,  were  sometimes  added,  having  been  artificially 
prepared  so  as  to  deceive  a  careless  observer.  The  markets  of  this  country  were 
peculiarly  ill  furnished.  The  supplies,  being  derived  chiefly,  bv  means  of  a  couj- 
18 
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traband  trade,  from  Carthagena  and  other  ports  on  the  Spanish  Main,  or  indi- 
rectly through  the  Havana,  were  necessarily  of  an  inferior  character ;  and  most 
of  the  good  bark  which  reached  us  was  imported  by  our  druggists  from  London, 
whither  it  was  sent  from  Cadiz.  A  great  change,  however,  in  this  respect,  took 
place,  after  the  ports  on  the  Pacific  were  opened  to  our  commerce.  The  best 
kinds  of  bark  were  thus  rendered  directly  accessible  to  us;  and  the  trash 
which  formerly  glutted  our  markets  is  now  in  great  measure  excluded.  Our 
ships  trading  to  the  Pacific  run  along  the  American  coast  from  Valparaiso  to 
Guayaquil,  stopping  at  the  intermediate  ports  of  Coquimbo,  Copiapo,  Arica, 
Callao,  Truxillo,  &c  ,  from  all  which  they  probably  receive  supplies.  Much 
good  bark  has  of  late  also  been  imported  from  Carthagena,  and  other  ports  of  the 
Caribbean  Sea,  being  brought  down  the  Magdalena  river  from  the  mountainous 
regions  of  New  Granada;  and,  since  the  completion  of  the  railroad  across  the 
Isthmus,  large  quantities  reach  this  country  by  way  of  Panama,  to  which  place 
they  are  brought  chiefly  from  the  Pacific  Ports  of  Buenaventura  and  Guay- 
aquil. An  additional  source  of  supply  has  recently  been  opened  through  the 
Amazon;  a  considerable  quantity  of  bark  having  been  taken  to  the  London 
market  from  the  port  of  Para,  in  Brazil,  brought  down  that  river,  probably 
from  the  Peruvian  province  of  Huanuco.  According  to  Mr.  Howard,  the  bark 
thus  obtained  is  of  inferior  quality,  yielding  but  a  small  proportion  of  alkaloids. 
(Pharm.  Journ.,  Dec.  1863,  p,  248.)* 

The  persons  who  collect  the  bark  are  called  in  South  America  Cascarillei^oa. 
Considerable  experience  and  judgment  are  requisite  to  render  an  individual 
well  qualified  for  this  business.  He  must  not  only  be  able  to  distinguish  the 
trees  which  produce  good  bark  from  those  less  esteemed,  but  must  also  know  the 
proper  season  and  age  at  which  a  branch  should  be  decorticated,  and  the  marks 
l)y  which  the  efiBciency  or  inefficiency  of  any  particular  product  is  indicated. 
The  bark  gatherers  begin  their  work  with  the  setting  in  of  the  dry  season  in 
May.  Som.etiraes  they  first  cut  down  the  tree,  and  afterwards  strip  off  the  bark 
from  the  branches;  in  other  instances  they  decorticate  the  tree  while  standing. 
The  former  plan  is  said  to  be  the  most  economical ;  as,  when  the  tree  is  cut 
down,  the  stump  pushes  up  shoots  which  in  the  course  of  time  become  fit  for 
decortication,  while,  if  deprived  of  its  bark,  the  whole  plant  perishes.  The  ope- 
rator separates  the  bark  by  making  a  longitudinal  incision  with  a  sharp  knife 
through  its  whole  thickness,  and  then  forcing  it  off  from  the  branch  with  the  back 
of  the  instrument.  Other  means  are  resorted  to,  when  the  trunk  or  larger  limbs 
are  decorticated.  According  to  Poppig,  the  bark  is  not  separated  until  three  or 
four  days  after  the  tree  is  felled.  It  must  then  be  speedily  dried,  as  otherwise 
it  becomes  deteriorated.  For  this  purpose  it  is  taken  out  of  the  woods  into  some 
open  place,  where  it  is  exposed  to  the  sun.  In  drying  it  rolls  up,  or  becomes 
quilled  ;  and  the  degree  to  which  this  effect  takes  place  is  proportionate  directly 
to  the  thinness  of  the  bark,  and  inversely  to  the  age  of  the  branch  from  which 
it  was  derived.  In  packing  the  bark  for  exportation,  it  often  happens  that  several 
different  kinds  are  introduced  into  the  same  case.  The  packages  are,  in  com- 
mercial language,  called  seroons.  As  found  in  this  market  they  are  usually  co- 
vered with  a  case  of  thick  and  stiff  ox-hide,  lined  within  by  a  very  coarse  cloth, 
apparently  woven  out  of  some  kind  of  grass. 

The  Cinchona  forests,  being  in  very  thinly  inhabited  districts,  do  not,  for  the 
most  part,  belong  to  individuals,  but  are  open  to  the  enterprise  of  all  who  choose 
to  engage  in  the  collection  of  the  bark.  The  consequence  is,  that  the  operations 
are  carried  on  without  reference  to  the  future  condition  of  this  important  in- 
terest; and  the  most  wasteful  modes  of  proceeding  are  often  adopted.  Never- 
theless, the  great  extent  to  which  the  Cinchona  forests  prevail,  spreading,  as 
they  do,  with  some  interruptions,  over  thirty  degrees  of  latitude,  and  occupy- 
ing regions  which  can  never  be  applied  to  agricultural  purposes,  almost  pre- 
cludes the  idea  of  their  even  remote  extinction. 

*  An  interesting  history  of  the  commerce  in  the  Cinchona  barks,  hy  Dr.  H.  A.  Woddell, 
will  be  found  in  the  American  Journ.  of  Pharm.  (xxvi.  539,  Nov.  1854),  originally  from 
his  Voyages  dans  le  Nord  de  la  Bolivie,  Paris,  1853. 
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The  bitternesa  of  tho  Oinchona  is  not  confined  to  its  bark.  The  leaves  and 
flowers  also  have  this  property,  which  in  the  former  is  associated  with  acidity, 
in  the  latter  with  a  delicious  aroma,  which  renders  the  air  fragrant  in  neighbour- 
hoods where  the  trees  abound.  The  wood  is  nearly  tasteless ;  but  the  bark  of 
the  root  has  the  same  virtues  as  that  of  the  trunk*,  and  rich  mines  of  under- 
ground treasure  may  await  future  explorers,  in  regions  which  have  been  stripped 
of  their  trees  either  by  fire  or  the  axe. 

It  was  at  one  time  suppo.sed  that  the  leaves  might  have  sufficient  of  tho 
active  principles  of  the  bark  to  justify  their  use  in  medicine;  but,  though  they 
have  proved  useful  as  a  tonic,  experiment  has  not  shown  them  to  be  possessed 
of  decided  antiperiodic  powers,  and,  on  chemical  examination,  they  have  yielded 
but  a  small  proportion  of  the  characteristic  alkaloids. 

Glasaificatlon. 

To  form  a  correct  and  lucid  system  of  cla-ssification  is  the  most  difficult  part 
of  the  subject  of  bark.  An  arrangement  founded  on  the  botanical  basis  is  liable 
to  the  objection,  that  the  product  of  the  same  species  may  vary  according  to  the 
age  of  the  bark  and  the  situation  of  the  tree ;  and,  besides,  is  at  present  scarcely 
practicable ;  as,  though  our  knowledge  of  the  source  of  the  several  varieties  has 
very  much  extended,  it  is  still  defective  on  some  points. 

The  Spanish  merchants  adopted  a  classification,  dependent  partly  on  the 
place  of  growth  or  shipment,  and  partly  on  the  inherent  properties,  or  supposed 
relative  value  of  the  bark.  So  long  as  the  sources  of  the  drug  were  very  con- 
lined,  and  the  varieties  few,  this  plan  answered  the  purposes  of  trade ;  but  at  pre- 
sent it  is  quite  inadequate;  and,  though  some  of  the  names  originally  conferred 
upon  this  principle  are  still  retained,  they  are  often  uncertain  or  misapplied. 

Perhaps,  on  the  whole,  the  best  arrangement  for  pharmaceutical  and  medicinal 
purposes  is  that  founded  upon  diflference  of  colour.  It  is  true  that  dependence 
cannot  be  placed  upon  this  property  alone ;  as  barks  of  a  similar  colour  have  been 
found  to  possess  very  different  virtues;  and,  between  the  various  colours  con- 
sidered characteristic,  there  is  an  insensible  gradation,  so  that  it  is  not  always 
possible  to  decide  where  one  ends  and  the  other  begins.  Still  it  has  been  found 
that  most  of  the  valuable  barks  may  be  arranged,  according  to  their  colour,  in 
three  divisions,  which,  though  mingling  at  their  extremes,  are  very  distinctly  cha- 
racterized, in  certain  specimens,  by  peculiarity  not  only  in  colour,  but  also  in  other 
sensible  properties,  and  even  in  chemical  constitution.  The  three  divisions  al- 
luded to  arethepaZe,  the  yellow,  v^n^  the  red.  This  arrangement  has  been  adopted 
in  the  U.  S.  and  British  Pharmacopoeias;  and  as,  until  recently,  almost  all  the 
highly  esteemed  barks  were  brought  from  the  Pacific  coast  of  South  America,  and 
those  from  the  northern  coast  were  deemed  inferior,  it  is  only  the  former  that  are 
recognised  under  the  three  divisions  referred  to.  In  describing,  therefore,  the  dif- 
ferent kinds  of  bark,  we  shall  treat  first,  under  the  officinal  titles  of  pale,  yellow, 
and  re(Z,of  those  originally  brought  only  from  the  ports  of  the  Pacific;  while  those 
coming  to  us  from  the  northern  ports  of  New  Granada  and  Venezuela  will  be  sub- 
sequently considered  under  the  he&d'mg  of  non-officinal  or  Garthagena  barks,  by 
t  he  latter  of  which  names  they  have  been  generally  known  in  commerce.  The  com- 
mercial name  will  be  given  whenever  a  knowledge  of  it  can  be  useful.  It  is  proper 
to  state  that  the  different  barks  are  often  mingled  in  the  same  package,  and  that, 
in  deciding  upon  the  character  of  a  seroon,  the  druggist  is  guided  rather  by  the 
predominance  than  the  exclusive  existence  of  certain  distinctive  properties. 

1.  Pale  Bark. 

The  epithet  jyale,  applied  to  the  barks  of  this  division,  is  derived  from  the 
colour  of  the  powder.  The  French  call  them  quinquinas  gris,  or  gray  barks, 
from  the  colour  of  the  epidermis.  They  come  into  the  market  in  cylindrical 
pieces,  of  variable  length  from  a  few  inches  to  a  foot  and  a  half,  sometimes  singly, 
sometimes  doubly  quilled,  from  two  lines  to  an  inch  in  diameter,  and  from  half 
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a  line  to  two  or  three  lines  in  thickness.  The  kinds  which  were  formerly  deemed 
the  finest  are  about  the  size  of  a  goosequill ;  but  experience  has  shown  that  the 
young  barks  are  not  the  most  efficient  Their  exterior  surface  is  usually  more 
or  less  rough,  marked  with  transverse  and  sometimes  with  longitudinal  fissures, 
and  of  a  grayish  colour,  owing  to  adhering  lichens.  The  shade  is  different  in 
different  samples.  Sometimes  it  is  a  light  gray,  approaching  to  white,  sometimes 
dull  and  brown,  sometimes  a  grayish  fawn,  and  frequently  diversified  by  the  in- 
termixture of  the  proper  colour  of  the  epidermis  with  that  of  the  patches  of 
lichens.  The  interior  surface,  in  the  finer  kinds,  is  smooth;  in  the  coarser,  oc- 
casionally rough  and  somewhat  ligneous.  Its  colour  is  a  brownish- orange, some- 
times inclining  to  red,  sometimes  to  yellow,  and,  in  some  inferior  specimens,  of 
a  dusky  hue.  The  fracture  is  usually  smooth,  with  some  short  filaments  on  the 
internal  part  only.  In  the  coarser  barks  it  is  more  fibrous.  The  colour  of  the 
powder  is  a  pale  fawn,  which  is  of  a  darker  hue  in  the  inferior  kinds.  The  taste 
is  moderately  bitter  and  somewhat  astringent,  without  being  disagreeable  or  nau- 
seous. Authors  speak  also  of  an  acidulous  and  aromatic  flavour.  The  better 
kinds  have  a  feeble  odour,  which  is  distinct  and  agreeably  aromatic  in  powder 
and  decoction.  The  pale  barks  are  chemically  characterized  by  containing  a  much 
larger  proportion  of  cinchonia  and  quinidia  or  cinchonidia  than  of  quinia; 
and  their  infusion  does  not  yield  a  precipitate  with  solution  of  sulphate  of  soda. 
Their  appearance  generally  indicates  that  they  were  derived  from  the  smaller 
branches.  They  are  collected  in  the  provinces  about  Loxa,  or  in  the  country 
which  surrounds  the  city  of  Huanuco,  northeast  of  Lima,  and  are  probably  de- 
rived chiefly  from  Cinchona  Condaminea,  C.  nitida,  and  C.  micrantha. 

There  are  several  commercial  varieties  of  pale  bark,  obtained  from  different 
sources,  and  differing  more  or  less  in  properties.  The  most  highly  esteemed  of 
these  is  theLo.xa  hark,  the  finest  specimens  of  which  are  sometimes  called  croicn 
hark  of  Loxa,  from  the  impression  that  they  have  the  same  origin  and  character 
with  the  bark,  formerly  selected  with  great  care  for  the  use  of  the  King  of  Spain 
and  the  royal  family.  The  pale  bark  collected  about  Huanuco  is  named  either 
Lima  hark,  because  taken  to  that  city  for  commercial  distribution,  or  Huanuco 
hark,  from  its  place  of  collection.  The  former  name  has  been  more  common  in 
this  country,  where,  indeed,  this  commercial  variety  has  not  unfrequently  been 
confounded  with  the  Loxa  bark.  Other  pale  barks  are  the  Jaen  and  Huamilies 
harks,  which  are  scarcely  known  as  distinct  varieties  in  the  United  States.* 

*  The  following  description  of  the  several  varieties  of  pale  hark  has  been  derived  mainly 
from  the  works  of  Yon  Bergen,  Guibourt,  and  Pereira,  probably  the  highest  European 
authorities  on  this  subject;  the  first  in  Germany,  the  second  in  France,  and  the  third  in 
England.  We  have  consulted  also  other  pharmacological  writers,  and  have  derived  ad- 
vantage from  the  recent  observations  of  Dr.  Weddell  and  M.  Delondre,  and  of  Mr.  J.  E. 
Howard,  of  London,  who  has  carefully  examined  the  rich  collection  of  Pavon  deposited 
in  the  British  Museum,  and  compared  the  specimens  with  the  barks  of  commerce.  Our 
remarks  are  put  in  the  form  of  a  note;  as  the  information  in  relation  to  these  varieties 
can  be  of  little  use  to  the  student,  though  it  may  aid  the  druggist. 

Eor  a  proper  understanding  of  tlie  subject,  the  reader  should  have  some  idea  of  the 
general  structure  of  the  bark.  In  the  young  barks  there  are  four  layers,  viz.:  1.  the  epi- 
dennis  or  outer  coat,  often  covered  or  incorporated  with  lichens;  2.  t\\e periderm  or  su- 
berous  coat,  sometimes  of  a  cork-like  character;  3.  the  cellular  coat  or  green  layer,  often 
containing  resin ;  and  4.  the  liber,  or  inner  coat,  which  is  more  or  less  fibrous. 

1.  Loxa  Bark.  Crown  Bark. — Quinquina  de  Loxa,'Fv. — Loxa  China,  Kron-China,  Germ. 
— The  following  is  Von  Bergen's  description  of  this  variety,  contained  in  his  splendid 
■work  upon  bark,  entitled  Versuch  einer  Monographie  dei-  China,  published  in  Hamburg  in 
the  year  1826.  This  bark  is  in  cylindrical  tubes,  strongly  rolled,  from  six  to  fifteen  inches 
long,  from  two  lines  to  an  inch  in  diameter,  and  from  half  a  line  to  two  lines  thick.  The 
outer  surface  is  more  or  less  rough,  seldom  much  wrinkled  longitudinally,  but  marked 
with  numerous  transverse  fissures,  which  usually  run  round  the  bark,  and  divide  it  into 
rings,  the  edges  of  which  are  somewhat  elevated.  In  the  smallest  quills  these  fissures  are 
not  very  obvious ;  in  the  larger,  they  are  distant  and  apt  to  be  interrupted.  In  the  largest 
the  surface  is  sometimes  very  rough  and  even  warty.  The  proper  colour  of  the  epidermis 
is  dark-gray,  sometimes  almost  black,  sometimes  ash-coloured,  and  occasionally  inclining 
to  fawn;  but  frequently  diversified  by  \yhitish  lichens,  which  are  in  some  instances  so 
numerous  as  to  cover  almost  the  whole  exterior  of  the  bark,  and  to  give  it  a  light-gray 
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In  this  country,  the  palo  bark  has  fallen  into  disuse.  As  it  yields  little  quinia, 
it  is  not  employed  in  the  manufacture  of  the  sulphate  of  that  alkaloid,  which  ha« 

ftppeiiriinco.  Tlio  innor  surfuco  is  smooth  and  uniform,  and  of  tho  colour  of  cinnamon, 
with  occiutionally  11  reddisli  tin^e.  Tho  fracturo  in  th(5  smaller  quilU  is  quite  smooth,  in 
Iho  larger  somewhat  llbrous.  The  bark  is  of  a  rather  lirm  consistence,  and  when  cut 
transversely  exhibits  n  resinous  character.  Its  odour  is  compared  by  (Juibourt  to  that 
perceived  in  damp  woods,  by  Von  Beri^on  to  that  of  tan.  Its  taste  is  acidulous,  astringent, 
and  bitterish.     Tho  powder  is  of  a  dull  cinnamon  colour. 

(luibourt,  in  the  edition  of  his  Jlistoire  den  Drogiien  published  in  1850,  describes  four 
chief  varieties  of  Loxa  bark,  under  the  natn(\s  severally  of  1.  (Quinquina  de  Loxa  gr'm  cotn- 
jmcte,  2.  (Quinquina  de  Ijoxa  brim  compacte,  3.  Quinquina  de  Ixtxa  rouge  fibreux  de  roi 
d'Kspagne,  and  4.  Quinquina  de  Loxa  jaune.  fibreux.  Of  these  the  first  two  appear  to  be 
embraced  in  tho  description  above  given  from  Von  Bergen.  The  third  is  distinguished 
from  tho  common  Loxa  bark  by  its  eminently  flbroiis  texture,  and  its  slight  astringency 
to  the  taste.  It  is  scarcely  to  be  found  in  commerce.  The  fourth  was  almost  the  only 
variety  of  Loxa  bark  known  in  the  French  market.  It  is  in  quills,  very  thin,  and  usually 
very  much  rolled,  but  slightly  rough  externally,  with  minute  transverse  fis-sures,  generally 
covered  with  a  thin,  whitish  coat  which  gives  it  a  light-gray  colour,  reddish  and  very 
smooth  internally,  and  of  a  very  finely  fibrous  fracture.  Its  taste  is  astringent  and  bitter, 
and  its  odour  sufHciently  marked.  The  pieces  from  the  trunk  are  much  larger,  and  may 
even  have  a  thickness  of  two  lines,  with  some  resemblance  to  the  Calisaya;  but  its  outer 
surface,  scarcely  rough,  and  often  longitudinally  wrinkled,  tho  fineness  of  its  texture,  and 
the  smoothness  of  its  inner  surface  readily  distinguish  it.  Guibourt  has  no  hesitation  in 
referring  it  to  C.  maeroealyx. 

English  druggists  distinguish  Loxa  bark  into  1.  tho  picked  crown  bark,  which  consists  of 
the  finest,  thinnest,  and  longest  quills ;  2.  the  silvery  crown  bark,  somewhat  larger  in  size, 
and  characterized  by  a  whitish  silvery  appearance  of  the  epidermis,  derived  from  adhering 
lichens ;  and  3.  the  leopard  crown  bark,  named  from  its  speckled  appearance,  depending  on 
whitish  lichens  alternating  with  the  dark-brown  epidermis.  Dr.  Pereira,  in  the  last  edition 
of  his  work  on  Materia  Modica,  the  publication  of  which  was  completed  after  his  death 
(.V.D.  1853),  distinguishes  the  following  varieties  of  Loxa  bark. — 1.  Original  or  old  Loxa 
Bark.  This  is  the  original  crown  bark,  and  derived  its  name  from  tho  circumstance,  that 
parcels  of  it  were  found  on  board  a  captured  Spanish  vessel  returning  from  S.  America,  put 
up  with  peculiar  care,  and  marked  as  for  the  royal  family.  It  was  in  slender  quills,  thirteen 
inches  long,  tied  up  in  bundles  about  three  inches  indiamcter.  Similar  bundles  were  after- 
wards imported,  and  still  occasionally  come  in  the  soroons  of  commercial  crown  bark.  This 
bark  is  believed  to  have  been  derived  from  C  Condaminea,  variety  vera  of  Weddell ;  but,  as 
the  tree  is  nearly  exhausted,  little  is  obtained  from  it  at  present;  and  what  is  commonly 
called  Loxa,  or  crown  bark,  is  derived  from  other  varieties  of  C.  Condaminea,  or  from  other 
species. — 2.  White  Crown  Bark.  This  is  in  small  and  large  quills ;  the  former  having  a  sil- 
very appearance  from  the  presence  of  crustaceous  lichens,  and  exhibiting  numerous  trans- 
verse cracks ;  the  latter  without  these  transverse  fissures,  but  ragged  externally  from  longi- 
tudinal rents  in  the  epidermis,  with  a  satin-like  lustre  of  the  surface  thus  exposed.  It  i.s 
the  produce  of  C.  Condaminea,  var.  lueumsefolia  of  Weddell,  C.  lucumvcfoUa  of  Pavon. — 3. 
H.O.  Crown  Bark.  This  is  the  variety  usually  found  in  commerce,  and  has  been  named 
from  the  brand  H.O.  with  a  crown,  adopted  in  the  time  of  the  Spanish  government  in  S. 
America.  It  is  in  quills  from  six  to  fifteen  inches  long,  from  two  lines  to  an  inch  in 
diameter,  and  from  one-third  of  a  line  to  two  lines  thick.  Some  of  the  quills  are  without 
lichens,  thin,  externally  brown  and  shrivelled,  with  numerous  longitudinal  wrinkles,  but 
with  few  transverse  fissures.  The  internal  surface  is  cinnamon-coloured,  and  the  fracture 
pale-yellow.  Others  are  larger,  coarser,  grayish  externally  from  lichens,  with  many  trans- 
verse fissures,  some  of  which  quite  surround  the  quills.  Others  again  are  twisted,  and  have 
a  patchy  black  and  white  appearance  from  the  adhering  lichens.  The  botanical  origin  of 
this  bark  is  not  certainly  known;  though  Howard  ascribes  it  to  C.  glandulifera.  {Pharm. 
Journ. ,  xii.  128. )  It  comes  from  the  port  of  Payta. — 4.  Ashy  Crown  Bark.  This  is  in  quills 
about  the  size  of  the  fingers,  having  an  external  surface  mottled  with  white,  gray,  and 
black  or  soot-like  patches  of  powdery  and  crustaceous  lichens,  sometimes  also  marked  with 
rustj'  fungoid  warts.  The  epidermis  has  longitudinal  wrinkles  and  transverse  fissures; 
the  internal  surface  is  of  an  orange  or  cinnamon  colour.  Mr.  Howard  found  it  identical 
with  the  bark,  in  Pavon's  collection,  ascribed  to  C.  rotundifolia  of  that  botanist,  C.  cordi- 
folia,  var.  rotundifolia  of  "Weddell.  It  is  stated  to  be  imported  from  Lima;  and,  accord- 
ing to  Mr.  Howard,  large  quantities  are  used  for  pharmaceutical  purposes.  [Ibui.,  126.) — 
6.  Wiry  Loxa  Bark.  This  is  in  very  .slender,  wire-like  quills,  internally  smoothish  and 
brown,  in  some  places  slightly  gray,  without  lichens,  and  almost  destitute  of  transverse 
fissures.  Many  of  the  quills  are  lined  within  with  a  thin  shaving  of  pale-yellow  wood. 
The  fracture  is  short  and  resinous.  The  taste  is  very  astringent  and  but  slightly  bitter, 
and,  as  the  bark  is  almost  destitute  of  alkaloids,  it  is  Very  nearly  worthless.  It  is  brought 
from  Payta;  but  its  botanical  source  is  unknown. 

The  earlier  analyses  gave  as  constituents  of  the  Loxa  barks  cinchonia  and  quinia,  gcn6> 
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almost  superseded  the  bark  as  a  remedy  in  intermittents ;  and  the  red  or  yellow 
bark  is  preferred  by  physicians  when  it  is  necessary  to  resort  to  the  medicine  .in 

rally  with  a  predominance  of  the  former  alkaloid.  Since  the  discovery  of  quinidia  and  dn- 
chonidia,  these  also  have  heen  found,  sometimes  in  considerable  proportion.  The  different 
varieties  vary  much  in  their  yield  of  alkaloids ;  the  larger  barks,  in  all  the  varieties,  af- 
fording more  than  the  smaller.  An  average  of  several  results,  stated  by  Geiger,  gives  about 
0-48  per  cent,  of  cinchonia,  and  0-06  of  quinia.  In  the  thickest  pieces,  Thiel  found  1-0  per 
cent,  of  cinchonia,  and  0-03  of  quinia.  According  to  Soubeiran,  one  pound  of  Loxa  bark 
yields  from  a  drachm  and  a  half  to  two  drachms  of  sulphate  of  cinchonia.  From  some  fine 
old  Loxa  bark,  not  now  in  the  market,  Mr.  Howard  obtained  0-714  per  cent,  of  quinia, 
0-514  of  quinidia  (or  cinchonidia),  and  0-04  of  cinchonia.  From  the  H.  0.  crown  bark,  which 
is  at  present  the  variety  usually  found  in  commerce,  he  got  from  small  quills  0-57  per  cent, 
of  quinidia  and  0-6  of  cinchonia,  and  from  larger  1-05  of  the  former  and  0-8  of  the  latter, 
and  no  quinia  from  either.  (Pereira,  Mai  ilfcA,  3d  ed.,  p.  1639.)  'Fvomihe  ashy  crown  bark 
the  same  chemist  got  0-418  per  cent,  of  quinia  and  quinidia  jointly,  and  0-914  of  cinchonia. 
{Fhann.  Journ.,  xii.  126.)  From  these  results  it  would  appear  either  that  the  older  Loxa 
barks  contained  much  more  quinia  than  the  modern,  or  that  what  was  supposed  to  be  quinia 
was  really  the  then  unknown  alkaloid  quinidia  or  cinchonidia.  Thestrong  reaction  of  a  solu- 
tion of  gelatin  with  the  infusion  of  Loxa  bark  indicates  the  presence  of  much  tannic  acid. 

2.  Lima  or  Huanuco  Bark.  Cinchona  Cinerea,  Gray  Bark,  Silver  Bark,  Ed. — Quinquina  de 
Lima,  Fr. — China  Huanuco,  Graue  China,  Germ. — Lima  or  Huanuco  bark  was  introduced 
into  notice  about  the  year  1779,  after  the  discovery  of  Cinchona  trees  in  the  central  regions 
of  Peru;  but  Poppig  says  that  the  trade  in  it  began  in  1785.  Tlic  first  name  originated 
from  the  circumstance  that  the  bark  entered  into  commerce  through  the  city  of  Lima  ; 
the  second  was  derived  from  the  name  of  the  city  (Huanuco  or  Guanuco)  in  the  more 
immediate  neighbourhood  of  which  the  trees  were  found.  There  would  seem  to  be  two 
varieties  of  this  bark,  which  come  either  in  separate  packages,  or  mixed  together  in  the 
same.  They  are  distinguished  in  England  aafi^ie  and  coarse  gray  barks,  and  have  a  dif- 
ferent botanical  origin;  the  former  having  been  ascertained  by  Mr.  Howard  to  belong 
to  C.  nitida,  and  the  latter  being  ascribed  to  C.  micrantha,  probably  with  justice. 

Fine  Gray  Bark. — Quinquina.  Jtovffede  Lima.  Guibourt.  The  dimensions  of  this  variety 
do  not  materially  differ  from  those  of  the  preceding,  although  in  the  largest  pieces  the 
diameter  is  somewhat  greater.  Many  of  the  smaller  quills  have  a  more  or  less  spiral  form. 
At  the  edge  of  most  of  the  complete  quills,  a  sharp  oblique  cut  with  a  knife  is  observable. 
The  epidermis  is  usually  adherent.  The  exterior  surface  is  marked  with  longitudinal 
wrinkles  or  furrows,  which  in  the  thick  pieces  often  penetrate  quite  through  the  outer 
coating  of  the  bark.  Transverse  fissures  are  also  generally  observable;  but  they  never 
run  wholly  round  the  quill,  often  not  more  than  a  quarter  or  half  I'ound,  and  do  not  ex- 
hibit elevated  borders.  In  some  pieces  the  epidermis  is  rubbed  off,  either  wholly  or  in 
spots;  and  in  a  few  the  entire  thickness  of  the  external  layers  is  here  and  there  removed, 
exhibiting  the  proper  bark  in  patches.  The  colour  externally  is  very  light-gray,  almost 
milk-white,  with  occasionally  bluish-gray  and  darkish  spots  intermingled.  "Where  the 
outer  crust  which  imparts  this  whitish  colour  is  wanting,  the  surface  is  grayish-fawn  or 
reddish-gray,  and  in  the  thicker  pieces  of  a  dark  cinnamon  colour.  The  inner  surface, 
though  in  the  smaller  quills  sometimes  tolerably  uniform,  is  generally  more  or  less  uneven , 
fibrous,  or  splintery,  especially  in  the  larger  pieces,  in  which  may  often  be  observed  ad- 
hering yellowish-white  splinters  of  wood.  The  colour  is  usually  a  rusty  brown  inclining 
somewhat  to  red,  with  occasionally  a  purplish  tinge.  The  transverse  fracture  is  smooth 
exteriorly,  fibrous  or  splintery  interiorly.  The  longitudinal  fracture  is  generally  some- 
what uneven,  without  being  splintery,  and  exhibits  here  and  there  minute  shining  spots. 
The  inner  layers  of  the  bark  are  usually  soft  and  friable.  The  colour  of  the  powder  is  a 
full  cinnamoivbrown.  The  odour  of  the  bark  is  like  that  of  clay,  and  in  this  respect 
different  from  that  of  all  other  varieties.  The  taste  is  at  first  acidulous,  astringent,  and 
slightly  aromatic,  and  ultimately  bitter  and  adhesive. 

Coarse  or  Inferior  Gray  Bark.  The  characters  of  this  bark  as  a  distinct  variety  were 
first  given  by  Guibourt,  who  calls  it  quinquina  de  lAma  gris  brun.  The  following  is  his 
description.  "  It  is  in  the  form  of  long  tubes,  well-rolled,  from  the  size  of  a  quill  to  that 
of  the  little  finger,  offering  very  often  longitudinal  wrinkles,  formed  by  desiccation.  The 
exterior  surface  is,  moreover,  moderately  rugose,  often  nearly  destitute  of  transverse 
fissures,  having  a  general  deep-gray  tint,  but  with  black  or  white  spots,  and  bearing  here 
and  there  the  same  lichens  as  the  Loxa  barks.  The  inner  bark  is  of  a  deep-brownish 
yellow,  and  formed  as  it  were  of  agglutinated  fibres."  {Hist,  des  Drogues,  4e  ed.,  iii.  108.) 
Mr.  Howard  says  of  this  bark  that  its  predominant  feature  is  its  general  woody  texture, 
a  feature  very  observable  on  reducing  it  to  powder,  while  the"  only  hard  portion  of  the 
former  variety  is  a  resinous  circle  existing  between  the  inner  and  outer  coats.  He  further 
states,  as  distinctions  between  the  two  varieties,  that  the  one  now  described  is  thinner 
than  the  former;  that  its  prevailing  superficial  colour,  independently  of  the  white  liche- 
nous  covering,  is  glaucous  green,  and  the  colour  of  its  substance  i^usty  yellow,  while  the 
fine  gray.,  as  regards  the  inner  surface,  varies  superficially  from  a  maroon  colour  to  rust, 
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substance.  There  is  no  doubt,  however,  that  cinchonia  poBSesses  febrifuge  pro- 
perties little  inferior  to  those  of  quinia ;  and  the  same  is  probably  the  case  with 

and  as  regards  the  outer  is  brown,  the  substance  of  the  bark  being  red ;  that  a  decoction 
of  the  former  is  palo,  and  giveij  a  small  Huoculeut  depoHit  on  cooling,  while  one  of  the 
liittrr  is  brown,  and  lots  full  a  foulouH  Sfdimcnt.  [I'hunn.  Journ.,  xii.  pp.  15  and  10.) 

The  Edinburgh  College  refi>rr<'a  the  Lima  baric,  which  it  denominated  cinchona  cinerea 
or  .(jrray  bark,  to  C.tnicrautha.  There  is*  at  j)reM!iit  little  room  to  doubt,  from  the  obcorva- 
tions  of  Guihourt,  Poreira,  and  Howard,  that  it  is  only  the  coarse  or  inferior  variety  that 
belongs  to  that  species ;  while  theyf/te  gray  bark  must  be  ascribed  to  C.  nitida,  which  also 
grows  in  the  neighbourhood  of  Uuunuco. 

The  Limn  or  Huanuco  barks  contain  a  considerable  proportion  of  the  alkaloids,  though 
oiiiehonin  predominates  over  quinia,  and  the  latter  is  said  to  exist  in  a  form  in  which  it  is 
dirticultly  crystallized,  at  least  in  the  flue  variety.  Howard  gives,  as  the  result  of  his  anal- 
ysis of  \\\iK  fine  gray  bark  (C.  nitida),  14  per  cent,  of  cinchonia,  0*671  of  quinia,  and  01-12  of 
Juinidia  (or  cinchonidia),  amounting  altogether  to2113per  cent.  [Pharm.Journ.,  xii.  12.) 
t  also  contains  much  tannic  acid.  (Ibid.,  p.  161.)  In  the  inferior  kind  (C.  micrantha)  he 
found  1  -25  of  cinchonia,  0-243  of  quinia,  0-28  of  quinidia  (or  cinchonidia),  together  1  -773 
per  cent.  {Ibid.,  p.  14.)  Geiger  gives  as  the  average  of  several  results,  in  relation  to  Lima 
or  Huanuco  bark,  1-72  per  cent,  of  cinchonia  and  0-29  of  quinia.  Von  Santen  got  from  the 
best  specimens,  as  the  maximum,  273  percent,  of  cinchonia,  and  no  quinia.  Delondre  ob- 
taineu  from  the  different  varieties  from  02  to  0-G  per  cent,  of  sulphate  of  quinia,  and  from 
0-8  to  1 -2  of  sulphate  of  cinchonia.  [Quinologie,  pp.  27,  28.)  It  would,  therefore,  appear 
that  this  variety  of  bark  must  become  valuable,  if  cinchonia  should  come  into  general  use. 

3.  Jaen  Bark.  Ash  Bark.  —  China  Jaen,  Blasse  Ten- China,  Qcrm.  —  Quinquina  de  Loxa 
cendre  of  Guibourt.  This  variety  probably  derives  its  name  from  the  province  of  Jaen 
do  Bracomoros,  near  Loxa,  where  large  quantities  of  bark  have  been  collected.  The 
Jaon  bark  is  always  in  quills,  which  do  not  differ  much  in  size  from  those  of  the  Loxa 
bark,  but  are  distinguishable  by  being  frequently  curved  longitudinally,  or  bent  in  differ- 
ent directions,  and  somewhat  spiral.  The  outer  coat  is  often  partially  or  entirely  rubbed 
off,  leaving  the  surface  smooth  and  soft  to  the  touch.  When  the  epidermis  is  perfect,  it 
exhibits  small,  irregular,  transverse  fissures,  with  sometimes  faint  longitudinal  fissures 
and  wavy  wrinkles,  and  here  and  there  a  few  warts,  but  no  deep  furrows.  The  colour  va- 
ries from  light  or  ash-gray  to  light  yellow,  diversified  with  blackish  and  brownish  spoti. 
"When  the  outer  coat  is  rubbed  off,  it  inclines  still  more  to  yellow.  Considered  in  mass,  the 
bark  always  appears  somewhat  yellowish  or  straw-coloured.  The  exterior  layers  are  soft 
and  rather  spongy,  and  may  be  readily  scraped  by  "the  nail.  The  inner  surface  is  exceed- 
ingly diversified,  sometimes  smooth,  sometimes  uneven  and  splintery.  It  is  usually  of  a 
dull-cinnamon  colour.  The  bark  is  very  brittle,  and  tlie  fracture  smooth  in  the  smaller 
quills,  more  or  less  uneven  and  sometimes  splintery  in  the  larger,  and  in  neither  having 
a  resinous  appearance.  The  odour  is  sweetish,  and  is  compared  to  that  of  tan.  The  taste 
is  acidulous,  slightly  astringent,  and  bitter,  without  being  disagreeable.  The  colour  of  the 

f)Owderis  cinnamon-brown.  The  bark  is  very  deficient  in  alkaloids.  Some  experimenters 
lave  found  none,  or  only  traces,  while  the  highest  product  obtained  was  80  grains  of  qui- 
nia and  13  grains  of  cinchonia  from  a  pound.  M.  Munzini,  of  Paris,  extracted  from  it  an 
alkaline  principle  which  he  believed  to  oe  peculiar,  and  named  cinchovaiin ;  but  others  be- 
lieve that  it  is  identical  with  the  aricina  of  Pelletier;  and  Mr.  Howard  can  discover  no 
difference  between  it  and  quinidia.  (Pharm.  Journ.,  xii.  127.)  Mr.  Howard  does  not 
coincide  in  the  general  opinion  of  the  great  poverty  of  the  ash  bark  in  alkaloids.  He 
found  in  a  mean-looking  specimen  086  per  cent,  of  cinchonia,  and  061  of  quinidia  (or 
cinchonidia).  (Ibid.,  p.  127.)  Delondre  obtained,  on  the  large  scale,  04  of  sulphate  of 
cinchonia  and  1-0  of  sulphate  of  quinia.  (Quinologie,  p.  29.)  Von  Bergen  believes  this 
bark  to  be  the  product  of  C.  ovata ;  and  Mr.  Howard  confirms  this  reference. 

Von  Bergen  describes  a  variety  of  pale  bark,  under  the  name  of  dark  Jaen  bark  (dunkele 
Ten-China),  or  pseudo  Loxa,  which  resembles  the  Loxa,  but  may  be  distinguished  by  the 
oblique  or  bent  shap)e  of  the  quills,  and  the  uneven,  fibrous,  or  splintery  appearance  of 
the  inner  surface.  It  seldom  comes  in  large  pieces.  Pereira  considers  it  identical  with  the 
ashy  crown  bark  already  described.  (See  page  277.) 

4.  Huamiliea  Bark.  —  China  Huamilies,  Germ.  This  bark  is  little  known  as  a  dis- 
tinct variety.  Its  commercial  name  was  derived  from  the  province  of  Huamilies,  in 
tlie  interior  of  Peru,  northward  of  Huanuco,  and  a  part  of  the  region  explored  by  the 
botanical  expedition  under  Ruiz  and  Pavon.  It  came  into  notice  in  Germany  about  the 
beginning  of  the  present  century.  It  is  in  quills  and  flat  pieces.  The  quills  are  from  three 
lines  to  an  inch  and  a  half  in  diameter,  from  five  to  sixteen  inches  long,  and  from  half  a 
line  to  three  lines  thick.  The  flat  pieces,  which  are  usually  only  fragments  of  the  largest 
quills,  are  from  one  to  two  inches  oroad,  and  six  to  twelve  inches  long.  In  general  all  the 
layers  of  the  bark  are  present,  but  sometimes  the  outer  coat,  and  even  the  whole  of  that 
part  usually  called  the  epidermis  in  our  descriptions  of  bark  (including  those  outer  layers 
which  in  the  tree  are  destitute  of  vitalitj',  having  been  thrown  outward  by  the  annually 
renewed  layers  beneath  them),  are  wanting  in  spots,  though  very  seldom  entirely  absent. 
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quinidia  and  cinchonidia ;  so  that,  should  the  source  of  quinia  begin  to  fail, 
the  pale  bark  may  come  into  more  extensive  use  for  the  preparation  of  the  other 
alkaloids. 

2.  Yellow  Bark. 

The  officinal  term  yellow  bark  is  applicable  only  to  the  valuable  variety  of  the 
drug  called  commercially  Calisaya,  a  name  which  has  been  said,  though  erro- 
neously, to  be  derived  from  a  province  in  Bolivia,  near  the  city  of  La  Paz, 
where  the  bark  is  collected.*  By  the  druggists  CaZtsayo  6ar^  is  arranged  in 
two  sub-varieties,  the  quilled  and  the  flat,  which  sometimes  come  mixed  to- 
gether in  the  same  seroon,  sometimes  separate.  It  is  called  by  the  French 
quinquina  jaune  royal  (royal  yellow  bark),  from  its  resemblance  to  a  variety 
of  bark  formerly  collected  for  the  Spanish  king. 

The  quilled  Galisaya  ( Calisaya  arrolada  of  the  Spanish  Americans)  is  in 
pieces  from  three  inches  to  two  feet  long,  from  a  quarter  of  an  inch  to  two  or 
three  inches  in  diameter,  and  of  equally  variable  thickness.  The  epidermis  is  of 
a  brownish  colour,  diversified  or  concealed  by  silvery-white,  whitish,  or  yellow- 
ish lichens,  is  marked  by  longitudinal  wrinkles  and  transverse  fissures,  and  is 
often  partially  separated,  and  generally  easily  separable  from  the  proper  bark. 
In  the  larger  kinds,  it  is  thick,  rough,  deeply  indented  by  the  transverse  fissures, 
which  often  surround  the  quills,  and  is  composed  of  several  layers,  separated 
from  each  other  by  a  reddish-brown  membrane.  The  epidermis  yields  a  dark- 
red  powder,  and  is  tasteless  and  inert.  It  is  desirable,  therefore,  to  get  rid  of  it 
before  the  bark  is  powdered,  as  the  medicine  is  thus  procured  of  greater  strength. 
The  bark  itself,  without  the  epidermis,  is  from  one  to  two  lines  in  thickness, 
compact,  of  a  short-fibrous  texture,  and  when  broken  presents  shining  points, 
apparently  the  termination  of  small  fibres  running  longitudinally,  which,  ex- 
amined by  the  microscope,  are  found,  when  freed  from  a  salmon-coloured  pow- 
der that  surrounds  them,  to  be  yellow  and  transparent.  When  the  bark  is  pow- 
dered, they  readily  separate,  in  the  form  of  spicula,  which,  like  those  of  cowhage, 
insinuate  themselves  into  the  skin,  and  produce  a  disagreeable  itching  and  irri- 
tation. The  colour  of  the  bark  is  brownish-yellow  with  a  tinge  of  orange,  the 
taste  less  astringent  than  that  of  the  pale  bark,  but  much  more  bitter  ;  and  the 

Theopidermis  is  comparatively  thin,  very  brittle,  soft,  and  spongy.  The  outer  surface,  in 
the  small  and  middling  quills,  is  sometimes  nearly  smooth ,  but  usually  marked  with  wavy 
longitudinal  wrinkles,  and  beset  here  and  there  with  warts.  These  warts  are  abundant 
upon  the  thick  pieces,  which  they  sometimes  almost  entirely  cover.  Transverse  fissures 
are  seldom  found,  and  only  in  the  thick  pieces.  The  colour  of  the  epidermis  is  usually 
grayish-fawn,  here  and  there  passing  into  a  rusty  brown;  but  in  the  thicker  pieces,  in 
which  the  warts  are  abundant,  it  is  between  a  liver  and  chestnut  colour,  often  mixed  with 
a  tinge  of  purple.  When  the  epidermis  is  wanting,  the  colour  is  often  a  full  ochre-yellow. 
The  inner  surface  is  sometimes  uniform  and  almost  smooth,  sometimes  slightly  fibrous, 
rarely  splintery.  The  colour  of  this  surface  is  rusty-brown,  occasionally  reddish  and  in 
the  fibrous  or  splintery  pieces  of  an  ochre-yellow.  The  fracture  in  the  smaller  quills  is 
rather  even,  in  the  larger  presents  short  fibres,  and  is  sometimes  even  splintery.  The  odour 
of  the  bark  is  feeble  but  agreeable,  the  taste  somewhat  aromatic,  bitterish,  and  slightly 
astringent.  The  powder  is  of  a  full-cinnamon  colour.  The  average  product  of  cinchonia 
and  quinia,  as  stated  by  Geiger,  is  0-67  per  cent,  of  the  former,  and  0-25  of  the  latter;  so 
that  the  bark,  though  dissimilar  in  appearance  to  the  other  varieties  of  pale  bark,  agrees 
with  them  in  containing  more  cinchonia  than  quinia.  Von  Santen  obtained,  as  the  maxi- 
mum, 1-2  per  cent,  of  cinchonia,  and  little  or  no  quinia.  Huamilics  bark,  on  the  authority 
of  Keichel,  has  been  referred  to  C.  pubeseens  [C.  purpurea  of  the  Flor.  Peruv.);  but  Dr. 
Pereiraand  Mr.  Howard  agree  in  believing  it  to  be  the  product  of  C.  Condaminea,  variety 
Chahuarguera  o{  De  CandoUe,  considered  by  "Weddell  as  identical  with  his  C  Condaminea, 
variety  vera.  The  bark  here  described  is  noticed  byGuibourt,  who  names  it  quinquina  Hua- 
milies  ferrugineux.  The  same  author  makes  four  other  varieties  of  Huamilies  bark;  viz. 
ihegris  terne,  mince  et  rougedtre,  blanc,  and  jau7ie  de  Cuen^a.  {Note  to  the  tenth  edition.) 

*  No  such  province  exists  in  Bolivia.  According  to  M.  Laubert,  the  name  is  a  corruption 
of  colisalla,  said  to  be  derived  from  colla,  a  remedy,  and  solla,  arocky  country.  (Journ.  de 
Pharm.,  xxii.  614.)  Weddell  refers  the  origin  of  the  name  to  the  words  colli  and  saya, 
which  in  the  Quichua  language  signify  red  and  sort,  and  have  probably  been  applied  from 
the  redness  which  the  outer  denuded  surface  of  the  bark  assumes  in  drying,  or  from  the 
red  colour  which  the  leaves  sometimes  exhibit. 
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bittt-rness  is  somewhat  peculiar.  The  external  part  of  the  proper  bark  is  more 
bitter  and  astringent,  and  consequently  stronger  in  medicinal  power,  than  the 
internal.  The  odour  is  faint,  but,  when  the  bark  is  boiled,  resembles  that  of  the 
pale  varieties.  The  small  quills  closely  resemble  some  of  the  pale  barks,  but 
may  be  distinguished  by  their  very  bitter  taste. 

They/a/  Calisaya  (Calinai/a  plancha  of  the  Spaniards),  which  is  derived 
from  the  large  branches  and  trunk,  is  in  pieces  of  various  lengths,  either  quite 
flat,  or  but  slightly  curved,  and  generally  destitute  of  the  epidermis,  which  has 
been  obviously  removed  through  its  own  want  of  adhesiveness  to  the  proper 
bark,  and  not  by  a  knife,  as  is  the  case  with  some  inferior  barks  in  other  respects 
resembling  the  Calisaya.  The  inner  surface  is  like  that  of  the  quilled  pieces; 
the  outer  is  irregular,  marked  with  confluent  longitudinal  furrows  and  ridges, 
and  somewhat  darker  coloured  than  the  inner,  being  of  a  brownish  fawn, 
frequently  diversified  with  darker  stains.  The  bark  is  of  uniform  fracture 
throughout,  generally  thicker  than  the  quilled,  more  fibrous  in  its  texture,  less 
compact,  less  bitter,  and  posscs.'^ed  of  less  medicinal  power.  Though  weaker 
than  the  proper  bark  of  the  quills,  it  is  usually,  in  equal  weight,  more  valua- 
ble than  that  variety,  because  free  from  the  useless  epidermis. 

The  officinal  yellow  bark  is  characterized  by  its  strongly  bitter  taste,  with 
little  astringency ;  by  its  fine  brownish-yellow,  somewhat  orange  colour,  which 
is  still  brigliter  in  the  powder;  and  by  containing  a  large  proportion  ofquinia 
with  very  little  cinchonia.  The  salts  of  quinia  and  lime  are  so  abundant,  that 
a  strong  infusion  of  it  instantly  affords  a  precipitate  when  crystals  of  sulphate 
of  soda  are  added.  (Guibourt,  Hist,  des  Drogues,  46me  ed.,  iii.  131.)* 

*  Calisaya  bark  is  described  by  Von  Bergen,  under  the  name  of  China  Regia  or  Konig'a 
China.  We  present  a  brief  abstract  of  his  description,  omitting  the  form  and  dimensions, 
which  are  given  in  the  text.  The  epidermis,-)-  which  in  many  of  the  small  quills  is  partly 
wanting,  in  the  flat  pieces  usually  quite  wanting,  is  very  thick  and  brittle,  constituting 
from  a  third  to  one-half  of  the  bark,  and,  in  some  of  the  largest  quills  or  partially  quilled 
pieces,  even  two-thirds.  In  the  latter  case,  it  often  consists  of  six  or  eight  different  layers. 
The  quills  are  generally  marked  with  longitudinal  wrinkles  and  furrows,  and  always  with 
transverse  fissures.  These  fissures,  which  often  form  complete  circles  round  the  quills, 
have  usually  an  elevated  border,  and  sink  so  deeply  in  many  of  the  larger  pieces,  that 
they  are  observable  upon  the  proper  bark.  In  the  smaller  pieces  they  are  often  faint,  but 
usually  crowded.  The  colour  of  the  epidermis  varies  from  whitish-gray  to  bluish-gray; 
but  it  is  very  much  diversified  by  lichens,  so  as  to  present  yellowish-white,  ash-gray,  and 
blackish  spots.  When  the  outer  layer  of  the  epidermis  is  wanting,  as  is  not  unfrequently 
the  case  to  a  greater  or  less  extent,  the  colour  is  somewhat  sooty-brown  or  almost  liver- 
brown.  The  outer  surface  of  the  pieces  without  epidermis  is  of  a  colour  between  cinna- 
mon-brown and  dark  rusty-brown.  The  inner  surface,  in  the  pieces  of  all  dimensions,  is 
uniform  and  almost  smooth,  but  exhibits  fine  longitudinal  fibres  closely  compressed. 
Splinters  of  wood  are  never  found  adhering  to  the  inner  surface.  The  prevailing  colour 
of  this  surface  is  a  rather  dark  or  full-cinnamon  brown,  passing  sometimes  into  a  rusty 
brown,  but  seldom  reddish.  This  bark  breaks  more  easily  in  the  longitudinal  direction 
than  any  other  variety,  exhibiting  a  chestnut-brown  colour  in  the  part  answering  to  the 
epidermis,  a  more  or  less  dark  cinnamon-brown  in  that  answering  to  the  proper  bark. 
The  transverse  fracture  of  the  epidermis  is  rather  even,  that  of  the  inner  bark  fibrous  or 
splintery.  A  resinous  layer  may  be  seen  beneath  the  epidermis,  which  usually  remains 
when  the  latter  is  removed,  and  communicates  to  the  flat  pieces  the  dark  colour  which 
distinguishes  their  external  surface.  Small  sharp  splinters,  which  in  the  longitudinal 
fracture  appear  like  shining  points,  are  apt  to  insinuate  themselves  into  the  skin  when  the 
bark  is  handled.  The  odour  is  feebly  tan-like;  the  taste  slightly  acidulous,  strongly  but 
not  disagreeably  bitter,  somewhat  aromatic,  feebly  astringent,  and  rather  durable.  The 
powder  is  of  a  fine  cinnamon  hue. 

Weddell  speaks  of  a  variety  of  Calisaya  bark  having  a  dark-coloured  external  surface, 
which  is  often  wholly  of  a  vinous  black,  and  of  another  which  has  a  less  uneven  surface, 
sometimes  semi-cellular,  and  of  a  paler  colour.  The  former,  he  sa\'s,  is  denominated  in 
Bolivia  Calisaya  zamba,  C.  negra,  or  C.  macha;  the  latter  Calisaya  blanca. 

Thiel  obtained  from  the  fiat  Calisaya  2-3  per  cent,  of  quinia,  and  008  of  cinchonia; 


t  By  Uie  epidermis  ia  here  understood  tlie  whole  of  the  external  layers  which  are  arcainalated  apon  the  enter 
•nrtacu  ot  the  bark  by  the  annual  renewal  uf  the  cortical  layers,  and  the  cuu8e<iuent  separatiuu  of  those  of  former 
years,  which  remain,  but  without  life,  attached  to  the  external  *nrfHc«>.  A  different  uieaninK  is  attached  to  the 
term  hy  Vein  Bergen  ;  hut,  as  we  have  t^iken  pains  to  make  tlie  description  in  erery  iust«nce  correspond  with  onr 
defluitiou,  we  do  not  miai-epreseut  his  Dieaning. 
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Until  the  recent  most  valuable  researches  of  Weddell,  nothing  was  known 
with  certainty  as  to  the  particular  species  which  yields  Calisaya  bark.  At  present 

Michaelis  from  the  flat  3-7  per  cent.,  and  from  the  quill  20  per  cent,  of  quinia,  but  no  cin- 
chonia;  Von  Santen  from  the  flat,  an  average  of  2-0  per  cent,  of  quinia,  and  little  or  no 
cinchonia ;  Wiitstock,  on  an  average,  3-0  per  cent,  of  sulphate  of  quinia,  and  0-12  of  cin- 
chonia.  [Geiger.)  Riegcl  obtained  as  the  lowest  product  2-18  per  cent.,  and  the  highest 
3-8  per  cent,  of  quinia.  [Pharm.  Journ.,  xii.  249.)  MM.  Delondre  and  Bouchardat  have  . 
obtained  from  the  flat  Calisaya,  without  epidermis,  from  3'0  to  3-2  per  cent,  of  sulphate 
of  quinia,  and  0-6  to  0-8  per  cent,  of  sulphate  of  cinchonia;  and  from  the  quilled  with 
epidermis  1-5  to  2-0  per  cent,  of  the  former,  and  from  0-8  to  1-0  per  cent,  of  the  latter. 
(Ouinologie,  pp.  23  and  26.)  M.  Guilliermond  has  recently  obtained  the  very  large  pro- 
duct of  6  per  cent,  of  quinia  from  a  specimen  of  quilled  Calisaya,  without  epidermis 
{Journ.  de  Pharm.,  Janvier,  1862,  p.  42) ;  and  still  more  recently,  Mr.  Howard  has,  in 
one  or  two  selected  specimens,  obtained  7  or  8  per  cent,  of  sulphate  of  quinia.  {A7n.  Journ. 
of  Pharm.,  Sept.  1866,  p.  420.)  Calisaya  bark  without  epidermis  should  yield  from  3  to 
3-5  per  cent,  of  oflicinal  sulphate  of  quinia. 

False  or  Spurious  Calisaya  Barks. 
The  great  value  of  Calisaya  bark  has  led  to  the  substitution  for  it,  or  fraudulent  admix- 
ture with  it,  of  other  varieties  bearing  a  more  or  less  close  resemblance  to  it  in  character 
or  appearance.  Some  of  these  are  not  much  inferior  to  the  genuine  bark,  others  of  little 
value  ;  and  it  is  highly  important  that  they  should  be  distinguished.  We  give  below  a  brief 
notice  of  such  as  are  described  in  pharmacological  works,  or  have  come  under  our  own 
observation.  Weddell  states  that  the  characters  by  which  the  true  Calisaya  bark  may  be 
best  distinguished  from  all  others  are,  1.  the  shortness  of  the  fibres  in  the  whole  sui-face 
of  its  transverse  fracture,  2.  the  facility  with  which  these  may  be  separated,  3.  the  uni- 
form fawn  colour,  without  any  white  marking  in  its  thickness,  4.  the  great  density  o{  the 
bark,  which  is  such  that,  when  the  nail  is  drawn  across  it,  a  shining  track  is  oftenleft,  5. 
the  depth  of  the  depressions  on  its  outer  surface,  and  the  prominence  of  the  ridges  that 
separate  them.  These  remarks  refer  to  the  flat  variety.  The  quills  are  not  so  easily  distin- 
guished, as  they  closely  resemble  certain  other  varieties,  especially  the  bark  of  C.  scrobi- 
culata  and  C.  rufinervis,  and  the  fracture  does  not  give  signs  so  precise  as  in  the  older  barks. 
The  surest  test  is  the  greater  bitterness  of  the  genuine.  From  their  deficiency  in  compact- 
ness, spurious  Calisaya  barks  are  called  by  the  French  Calisaya  legere,  or  light  Calisaya. 

1.  Bark  of  C.  Calisaya,  variety  Josephiana  of  Weddell.  This  is  not  known  as  a  distinct 
variety  in  Europe  or  this  country;  but  it  is  very  probably  mingled  more  or  less  with  the 
genuine,  as  it  is  collected  in  Bolivia.  It  is  in  quills,  of  a  brown,  grayish-black,  or  slate 
colour  on  the  outer  surface,  which  is  also  covered  with  pale  lichens.  The  inner  surface  is 
irregular,  in  consequence  of  the  difficulty  with  which  it  is  separated  from  the  wood.  Froni 
the  roots  of  the  same  variety,  which  are  probably  the  remains  of  former  forest  trees,  is 
obtained  another  kind  of  bark,  in  short  pieces,  flattish,  undular,  or  more  or  less  contorted, 
destitute  of  epidermis,  internally  fibrous  or  almost  smooth,  slightly  cellular  externally,  of 
a  uniform  ochreous  yellow,  and  of  a  decided  bittern'fess,  though  not  so  strong  as  that  of 
good  Calisaya,  which  it  resembles  in  its  internal  structure.  The  Peruvians  call  it  ichu- 
cascarilla.  (Weddell.)  These  barks  can  scarcely  be  considered  as  adulterations,  as  they 
have  the  virtues  of  the  genuine. 

2.  Bark  of  C.  Boliviana.  Weddell  states  that  this  is  almost  always  mixed  in  commerce 
with  genuine  Calisaya,  from  which  it  is  often  diflScult  to  distinguish  it.  This  is  of  the  less 
consequence,  as  it  is  probably  not  much  inferior  in  virtue.  The  following  is  Weddell's  de- 
scription. The  quilled  is  in  all  points  similar  to  the  quilled  Calisaya.  The  flat  consists  ex- 
clusively of  the  inner  bark.  It  is  generally  not  so  thick  as  the  Calisaya,  but  of  equal  den- 
sity. The  furrows  on  the  outer  surface  are  not  so  deep,  and  the  ridges  which  separate  them 
more  rounded.  The  colour  of  this  surface  is  a  brownish-yellow  fawn,  with  here  and  there 
greenish  shades,  of  the  inner,  a  somewhat  reddish  or  orange  fawn.  The  fracture  is  like 
that  of  the  Calisaya,  but  exhibits  spots  of  a  light  almost  white  colour,  which  are  never 
seen  in  that  variety.  The  taste  is  a  strong  and  agreeable  bitter,  which  is  developed  more 
quickly  than  that  of  the  Calisaya. 

3.  Bark  of  C.  ovata  var.  rufinervis  of  Weddell.  This  variety  of  C.  ovata  inhabits  Bolivia 
and  the  southern  province  of  Peru  called  Carabaya,  where  the  bark  is  said  by  Weddell 
to  be  largely  employed  for  adulterating  the  Calisaya.  It  is  known  in  Peru  by  the  name 
of  Cascarilla  Carabaya.  It  sometimes  so  closely  resembles  Calisaya  as  to  be  with  difiiculty 
distinguished.  In  the  quilled,  the  outer  coating  sometimes  diff"ers  only  in  being  somewhat 
less  thick.  In  other  instances  it  has  but  a  few  annular  fissures,  is  finely  wrinkled  longi- 
tudinally, and  varies  in  colour  from  alight  gray  to  a  deep  brown,  being  often  completely 
covered  with  mosses  and  lichens.  It  is  generally  easily  separable  from  the  inner  coat, 
the  uncovered  surface  of  which  is  of  a  light-brownish  fawn,  and  smooth,  or  marked  with 
longitudinal  depressions  corresponding  to  rents  in  the  outer  coat.  The  inner  surface  is 
grayish  or  reddish-yellow,  and  finely  fibrous ;  the  transverse  fracture  fibrous ;  the  resinous 
circle  scarcely  observable ;  the  taste  quickly  bitter  and  astringent.     The  flat  kind  is  of 
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there  is  no  variety  of  which,  in  this  respect,  wo  Ijave  more  accurate  knowledge 
The  genuine  bark  i«  derived  from  the  newly  described  speeieH,  named  C.  C'a/i- 

vuriablu  form,  often  clui»ely  rosemblin.!;  thu  Caiuuya,  but  gonorully  much  lightor.  8<>mc> 
timeai  il  coosiato  itoluly  of  the  inner  burk,  but  more  frequently  has  a  portion  f^reutitr  or 
la«i^  of  the  ouUulur  coat  nttuchi-d.  Tint  outer  surfiico  is  Hometimea  smooth,  with  u  few 
linear  trunsverao  doprossions,  and  wholly  I'dluhir;  in  other  instances,  uneven,  with  round- 
ish di'jm'Hsioii.s,  ili)r(>us  at  bottom;  and  U  of  a  grayish-fawn  or  reddiwh  colour,  Boin<!tiinea 
marbled  with  darker  shades.  The  inner  surface  is  of  a  dull  prayish-ycUow,  or  brilliant 
orange,  with  lino  parallel  tibros.  The  transverse  fracture  is  more  or  la-u  corky  exteriorly, 
and  Ubrous-stringy  within,  or  of  the  latter  character  in  the  whole  thickness.  It  has  con- 
siderable bitterness,  which  is  rapidly  developed  in  the  recent  barks. 

Carahaya  Bark.  Under  this  name  a  bark  has  within  a  few  years  been  introduced  into  tho 
commerce  of  this  country  and  Europe,  derived  from  the  province  of  Carabaya,  through 
tho  port  of  Islay,  or  that  of  Arica.  Dr.  Pereira  describes  it  as  follows.  —  It  is  thin  and 
flimsy,  of  a  more  or  less  rusty  colour,  and  in  some  of  the  pieces  very  similar  to  the  Hu- 
amilies.  The  quills  are  about  as  thick  as  tho  linger,  and  of  variable  length,  sometime* 
even  two  feet,  coated,  or  uucoated ;  tho  coated  having  a  dull-rusty,  or  grayish-rusty,  warty 
surface,  marked  by  longitudinal  furrows,  but  rarely  by  transverse ;  the  uncoated  some- 
times presenting  a  dark  or  more  or  less  tea-groon  tint.  Tho  Jlat  pieces  consist  of  the  liber 
alone,  or  of  this  with  a  portion  of  the  cellular  coat.  Tho  outer  surface  of  the  liber,  in  som^ 
of  the  uncoated  pieces,  is  blackish,  with  rusty,  round,  flattish  warts.  Sometimes  it  looks 
aj5  if  dusted  over  with  a  yellowish  powder.  Tho  liber  itself  is  more  or  less  orange;  but 
some  pieces  rasemble  red  bark  in  colour.  Whether  this  is  tho  product  of  C.  ovata  is  un- 
certain; but,  taking  its  source  into  consideration,  and  the  fact  stated  by  Weddell  that 
the  bark  of  that  species  is  gathered  largely  in  Carabaya,  and  known  by  the  same  name 
in  Peru,  tho  probabilities  seem  to  bo  greatly  in  favour  of  this  opinion.  Pereira  states  that 
its  total  yield  of  alkaloids,  including  quinia,  cinchonia,  and  quinidia,  is  from  3  to  4  per 
Ci'Ut.  In  tho  Quifiologie  of  MM.  Delondre  and  Bouchardat  (p.  26),  the  product  of  the 
better  specimens  is  stated  to  be  from  1-5  to  18  per  cent,  of  sulphate  of  quinia,  and  04  to 
Oo  per  cent,  of  sulphate  of  cinchonia.     It  is,  therefore,  a  valuable  bark. 

A  variety  oi flat  bark,  imported  into  tho  U.  States  as  Carabaya,  is  in  irregular  pieces, 
.some  very  small,  the  largest  about  9  inches  in  length,  generally  very  thin;  for  the  most 
part  destitute  of  epidermis,  but  sometimes  with  portions  of  the  outer  coat  attached;  on 
the  outer  surface,  when  uncoated,  of  a  dull-cinnamon  hue,  with  spots  of  a  different  colour 
sometimes  much  darker,  more  or  less  irregular  from  slight  elevations  and  shallow  de- 
pressions, somewhat  furrowed  longitudinally,  seldom  so  transversely;  on  the  inner  sur- 
face, of  a  lighter  hue  than  on  tho  outer,  smooth  and  somewhat  shining  when  viewed 
obliquely,  with  fine  compact  straight  fibres;  with  a  decided  fibrous  fracture,  sometimes 
smooth  toward  the  outer  edge ;  and,  when  handled,  readily  yielding  spicula,  which  pene- 
trate the  fingers  like  those  of  Calisaya.  In  one  specimen  shown  us  by  Messrs.  Powers  and 
Weigh tman,  the  outer  surface  was  almost  completely  covered  with  the  subepidermic 
layer,  with  little  or  none  of  the  epidermis  itself,  and  was  remarkably  uniform  in  its  as- 
pect, though  sometimes  presenting  numerous  slight  longitudinal  wrinkles  from  drying, 
and  a  few  shallow  transverse  impressions.  We  are  informed  that  this  variety  contains 
more  cinchonia  than  quinia,  ancf  have  little  doubt  that  it  is  the  bark  referred  toby  Wed- 
dell as  the  product  of  C  ovata,  var.  rufinervis. 

4.  Bark  of  C.  scrobiculata.  Tho  younger  bark  of  this  tree  baa,  we  think,  undoubtedly 
been  imported  among  the  pale  or  gray  barks.  Tho  larger  or  flat  pieces  have  boon  fraudu- 
lently substituted  for  Calisaya.  Of  those,  according  to  Pereira,  there  are  two  varieties, 
derived  from  different  varieties  of  tho  tree. 

a.  Cusco  Bark.  Red  Bark  of  Ousco.  [Delondre  and  Bouchardat,  Quinologie,  p.  26.)  Bark 
of  St.  Ann.  Bark  of  C.  scrobiculata,  var.  Delondriana.  This  is  collected  in  the  province  of 
Cusco,  in  the  .south  of  Peru ;  and  the  town  of  Cusco  is  said  by  Weddell  to  be  the  centre 
of  its  commerce.  It  is  the  kind  to  which  Guibourt  has  attached  the  name  of  light 
Calisaya.  Weddell  thus  describes  it:  "  Less  dense  than  the  Calisaya;  consisting  generally 
of  the  liber  and  a  thin  layer  of  the  cellulo-resinous  tissue;  thickness  from  5  to  10  milli- 
metres (2  to  4  lines).  Outer  surface  obscurely  red,  smooth,  with  some  linear  transverse 
impressions,  or  more  or  loss  irregular;  exhibiting  often  superficial  cavities  filled  with 
fungous  detritus ;  raised  in  other  instances  into  asperities  or  irregular  warts,  or  more  rarely 
presenting  an  exfoliation  of  tho  cellular  coat,  as  complete  as  in  tho  Calisaya,  with  digital 
confluent  furrows  fibrous  at  bottom,  and  tho  ridges  which  separate  them.  Interior  surf  ace 
uniform,  of  fine  and  straight  grain,  and  of  a  handsome  rerfdisA-07-an5re  colour.  Transverse 
fracture  more  or  less  cork-like  on  the  outside,  according  to  the  thickness  of  the  cellular 
portion ;  on  the  inside  very  fibrous,  with  long,  pliable,  stringy  fibres,  and  of  a  lighter 
colour  than  the  outer  part.  Longitudinal  fracture  presenting  numerous  splinters  with 
shining  points,  less  marked  than  in  the  Calisaya,  and  medullary  rays  more  numerous  and 
visible.  Taste  bitter,  strong  and  quicklv  developed  in  the  middling  sized  barks,  with 
perceptible  astringency.  This  bark  yiel<5s  from  07  to  0-8  per  cent,  of  sulphate  of  cin- 
chonia, and  from  6-3  to  04  of  sulphate  of  quinia."  [Hist.  Nat.  des  Quinquinas,  pp.  44,  45.) 
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saya ;  but  the  bark  of  C.  Boliviana,  another  of  the  species  discovered  by  Wed- 
dell,  is  sometimes  mixed  with  it  in  the  same  seroons.    It  is  produced  exclusively 

b.  Peruvian  Calisaya.  Bark  of  C.  scrobiculata,  var.  genuina,  "Weddell.  This  is  imported 
from  Lima.  Pereira  describes  it  as  occurring  in  flat  pieces,  closely  resembling  the  gen- 
uine Calisaya  in  colour,  for  which  it  is  often  sold.  They  are  thicker  and  denser  than  the 
last-mentioned  variety,  from  which  they  also  differ  in  colour.  Externally  the  bark  is 
smoother  than  the  Calisaya;  and  the  ridges  between  the  furrows  are  more  rounded.  The 
fracture  is  fibrous,  and  the  taste,  in  the  larger  pieces,  less  bitter  than  that  of  Calisaya. 
{Mat.  Med.,  3d  ed.,  p.  1629.) 

This  bark  is  probably  the  same  with  that  referred  to  in  the  eighth  and  ninth  editions  of 
this  Dispensatory  (p.  236  of  the  9th),  as  having  been  imported  into  the  United  States  about 
the  year  1848;  having  been  consigned  to  a  manufacturing  chemist  of  this  city  by  a  com- 
mercial house  in  Valparaiso,  with  the  information  that  it  had  been  sent  to  them  by  Dr.  J. 
Villamil,  and  had  been  gathered  in  the  forests  of  Huanucoin  Peru.  The  pieces  are  gene- 
rally without  the  epidermis,  which  appears  to  have  separated  spontaneously,  and,  when 
retained,  has  the  transverse  fissures  and  longitudinal  furrows  characteristic  of  the  Cali- 
saya. The  colour  and  consistence  of  the  bark  arc  the  same  as  in  the  genuine ;  and  it  even 
presents  the  shining  spicula  which  characterize  the  latter,  though  they  are  less  numerous, 
and  do  not  so  readily  penetrate  the  fingers.  The  taste  is  very  bitter.  Examined  chemically 
by  Professor  Procter,  it  was  found  to  aflbrd  a  precipitate  with  sulphate  of  soda,  in  con- 
sequence of  containing  kinate  of  lime,  and  thus  in  another  point  approaches  the  Calisaya  ; 
but  he  could  not  detect  in  it  a  trace  of  quinia.  The  only  alkaloid  it  was  found  to  contain 
was  cinchonia,  of  which  there  was  the  large  proportion  of  2-8  per  cent.;  so  that  this  must 
rank  with  the  valuable  barks.  For  a  more  particular  account  of  it,  the  reader  is  referred 
to  a  paper  by  Prof.  Procter  in  the  Amei-lcan  Journal  of  Phartnacy  (xix.  178). 

5.  Bark  of  Cinchona pubescens^x -at.  P€Ueterianaoi'\N(i(\AQ\\.  Cusco  Bark.  Arica Bark. 
This  was  first  known  in  France  by  the  name  of  Arica  bark,  from  the  port  at  which  it  was 
shipped ;  but,  both  in  French  and  English  cbmnicrcc,  this  name  has  given  way  to  the  more 
appropriate  one  of  Cusco  Bark,  derived  from  the  Peruvian  province  in  which  it  is  collected. 
Dr.  Pereira  says  that  it  was  first  introduced  into  Europe  in  1829  as  yellow  or  Calisaj'a 
bark.  From  the  statements  of  "Weddell,  there  seems  to  be  little  doubt  that  it  is  the  pro- 
duct of  the  tree  referred  to  at  the  heading  of  this  paragraph  ;  as  specimens  collected  by 
himself  in  the  mountains  of  Cusco  were  found  identical  with  the  bark  as  known  in  Europe. 
The  following  is  his  description  condensed.  —  In  thoquiUed,  the  outer  coat  is  thin,  very 
adherent,  almost  smooth,  sometimes  with  traces  of  annular  fissures,  of  a  uniform  dirty- 
gray  colour,  or  marbled  with  darker  shades.  Tlie  proper  bark  is,  without,  of  an  obscure 
yellow,  sprinkled  with  little  brown  spots  when  artificially  denuded,  and  marked  with  some 
superficial  longitudinal  wrinkles ;  within,  is  obscurely  yellow  and  a  little  reddish,  coarsely 
fibrous,  and  often  rough  to  the  touch.  The  transverse  fracture  is  exteriorly  corky  and  quite 
short,  v/ithout  a  resinous  circle,  and  inwardly  Avith  a  few  short  thick  fibres.  The  flat  pieces 
are  very  dense,  and  consist  about  equally  of  cellular  coat  and  liber.  The  outer  surface  is 
smoothish,  sometimes  slightly  wrinkled  longitudinally,  of  an  ochre-yellow  more  or  less 
brownish,  and  frequently  marbled  with  grayish  or  silvery  spots,  which  are  the  remains 
of  the  epidermis.  The  inner  surface  is  brownish  or  reddish,  thick,  and  fibrous.  The  trans- 
verse fracture  is  cork-like  outwardly,  of  short  woodj'  fibres  inwardly.  A  fresh  cut  sur- 
face in  the  same  direction  shows  inwardly  rows  of  large  isolated  semitranslucent  points, 
corresponding  to  the  section  of  the  cortical  fibres,  agglutinated  in  bundles.  The  longitu- 
dinal fracture  is  almost  without  splinters.  The  epidermis,  when  it  remains  on  the  large 
barks,  is  thin,  unequal,  sometimes  warty,  of  an  obscure  gray,  and  more  or  less  brownish 
or  even  greenish  in  some  spots.  When  it  has  been  scraped,  the  bark  sometimes  presents 
deep-brown  spots,  which  are  the  points  where  the  prominences  in  the  cellular  coat  had 
raised  the  epidermis  so  as  to  form  the  little  warts  referred  to.  These  are  sometimes  de- 
cayed, and  upon  falling  leave  roundish  depressions.  The  taste  of  the  bark  is  bitter,  as- 
tringent, and  somewhat  pungent.  (Hist.  Nat.  des  Quinquin.,  p.  56.) 

Von  Bergen  says  that  this  bark  somewhat  resembles  the  fibrous  Carthagena.  Inexperi- 
enced persons  might  mistake  it  for  the  Calisaya.  Guibourt  says  that  it  may  be  readily  dis- 
tinguished by  a  more  regularly  cylindrical  form,  its  smoother  outer  surface,  the  remains 
of  the  white  and  fungous  layer,  by  its  two  shades  of  colour,  orange  or  brownish  externally, 
and  whitish  or  very  pale  internally,  and  by  not  yielding  a  precipitate  with  sulphate  of  soda. 

Pelletier  supposed  that  he  had  found"  a  new  alkaloid  in  this  bark,  which  he  named 
aricina;  but  the  substance  he  obtained  is  now  thought  to  have  been  some  modification  of 
one  of  the  other  alkaloids.  The  chief  alkaloid  in  the  bark  is  cinchonia.  Frank  obtained 
48  ounces  of  it  from  100  lbs.  of  the  bark,  and  only  a  trace  of  quinia ;  Winckler,  256  grains 
from  16  ounces  of  a  good  specimen,  and  only  77  grains  from  the  same  quantity  of  an  in- 
ferior one.  Guibourt  estimates  the  proportion  at  a  drachm  for  every  pound,  and  observes 
that  the  bark  is  rich  in  cinchonic  red. 

6.  Bark  of  C  micrantha,  var.  rotundifolia  of  Weddell.  As  this  variety  grows  in 
Bolivia,  and  the  flat  bark  derived  froni  it  simulates  Calisaya,  it  is  very  probable  that 
its  product  has  been  sometimes  used  to  adulterate  the  latter  bark.  Weddell  says  of  it  that 
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in  Bolivia,  formerly  upper  Peru,  and  in  the  southern  portion  of  the  adjoining 
Peruvian  province  of  Carabaya.  liefore  these  countries  were  separated  from 
Spain, it  was  Hhipped  as  well  from  Buenos  Ayres  as  from  the  ports  on  the  Pacific ; 
but  at  present  it  comes  only  from  the  latter.  As  first  announced  in  this  work, 
from  information  derived  from  merchants  long  personally  engaged  in  commercial 
transactions  on  the  Pacific  coast  of  South  America,  the  bark  is  brought  from  the 
interior  to  the  portof  Arica,  whence  it  is  sent  to  various  other  ports  on  the  coast. 
The  interior  commerce  in  the  drug  has  its  centre  chiefly  in  the  town  of  La  Paz, 
The  trade  in  this  bark  has  been  much  diminished,  in  consequence  partly  of  its 
greater  scarcity,  partly  of  restrictions  by  the  Bolivian  government. 

It  is  generally  supposed  to  have  been  first  introduced  into  commerce  towards 
the  end  of  the  last  century,  and  it  was  probably  not  known  by  its  present  name 
till  that  period  ;  but  La  Condamine  states  that  the  Jesuits  of  La  Paz,  at  a  pe- 
riod anterior  to  the  discovery  of  the  febrifuge  of  Loxa,  sent  to  Rome  a  very 
bitter  bark  by  the  name  of  qui naquina,  which,  though  supposed  by  that  travel- 
ler to  have  been  derived  from  the  Peruvian  balsam  tree,  was  very  probably,  as 
conjectured  by  Guibourt,  the  true  cinchona.  Besides,  Pomct,  in  his  History  of 
Drugs,  published  in  1G94,  speaks  of  a  bark  more  bitter  than  that  of  Loxa,  ol> 
tained  from  the  province  of  Potosi,  which  borders  upon  that  of  La  Paz;  and 
Chomel  also  states  that  the  cinchona  tree  inhabited  the  mountains  of  Potosi, 
and  produced  a  bark  more  esteemed  than  that  which  grew  in  the  province  of 
Quito.  (Guibourt,  Journ.  de  Pharm.,  xvi.  235.)  It  is  possible  that,  though 
known  at  this  early  period,  it  may  have  gone  out  of  use;  and  its  reintroduc- 
tion  into  notice,  towards  the  end  of  the  last  century,  may  have  been  mistaken 
for  an  original  discovery.* 

it  lias  little  density,  and  consists  of  the  liber  alone,  or  of  this  and  the  cellular  coating, 
which  is  generally  semi-fungous  and  imperfectly  exfoliated.  The  external  surface  is  un- 
equal, presenting  superficial  concavities  similar  to  those  of  Calisaya,  and  separated  by  ir- 
regular corky  eminences,  but  sometimes  though  rarely  smooth  from  the  persistence  of 
the  whole  cellular  coating,  and  is  of  a  bright  and  grayish  orange-yellow.  The  internal 
surface  is  considerably  fibrous,  of  the  same  colour  as  the  external,  but  of  a  more  lively 
tint.  The  transverse  fracture  is  stringy;  the  longitudinal  but  slightly  splintery,  and  of  a 
dull  surface.  The  ta^te  is  decidedly  bitter  and  quickly  developed,  a  little  pungent,  scarcely 
astringent.  (Hist.  Nat.  des  Quinquin.,  p.  53.) 

7.  Bark  of  C.  amygdalifoLia.  This  species  also  inhabits  Bolivia,  and  its  bark  may  pos- 
sibly sometimes  contaminate  the  Calisaya,  as  it  has  been  largely  collected.  Pereira  states 
that  it  is  imported  alone  or  mixed  with  other  Bolivian  barks,  both  quilled  and  flat.  Ac- 
cording to  the  same  author,  it  is  distinguished  from  the  Calisaya  by  its  lightness,  its  more 
orange  colour,  the  presence  of  the  cellular  coat  in  the  pieces  deprived  of  epidermis,  the 
stringy  transverse  fnicture,  the  splintery  longitudinal  fracture,  the  want  of  marked  annu- 
lar fissures  in  the  epidermis,  and  the  astringent  and  but  slightly  bitter  taste.  Mr.  Howard 
obtained  from  a  portion  of  the  quills  0-7  per  cent,  of  quinidia  and  a  trace  of  cinchonia  ; 
from  the  flat  023  of  quinidia  and  the  same  of  cinchonia.  (Pereira's  Mat.  Med.,  3d  ed.,  p. 
1629.) — Note  to  the  tenth  edition. 

Yellow  Bark  of  Ouayaquil.  Under  this  name  MM.  Dalondre  and  Bouchardat  describe  a 
bark,  occurring  in  very  long  rolls,  of  a  colour  like  that  of  Chinesecinnamon,  with  the  outer 
surface  marked  by  rather  close  but  shallow  longitudinal  furrows,  with  traces  of  a  very 
thin,  white  epidermis;  the  inner  surface  browner,  uniform,  and  compact;  the  fracture 
resinous  exteriorly,  and  shortly  fibrous  interiorly.  The  bitterness  is  strong,  without  astrin- 
gency.  Delondre  obtained  from  it  30  per  cent,  of  sulphate  of  cinchonia,  and  0-3  to  0-4  of 
sulphate  of  quinia.  [Quinologie,  p.  32.)  This  bark  is  scarce  in  commerce;  but  we  have 
been  told  that  portions  have  been  brought  from  Guayaquil,  acro-ss  the  Isthmus  of  Panama. 
It  will  be  very  valuable,  should  cinchonia  come,  as  it  ought  to  do,  into  general  use. 

A  false  bark  has  been  sometimes  mixed  with  the  genuine  Calisaya,  which  it  resembles 
so  closely  as  not  to  be  easily  distinguished  by  the  eye.  According  to  Weddell,  it  is  the 
bark  of  Oomphosia  chlorantha,  a  lofty  tree,  growing  in  the  same  forests  where  the  Cali- 
saya is  found.  It  is  distinguished  by  a  peculiar  odour,  and  by  exhibiting  in  its  transverse 
section,  under  the  microscope,  "a  peculiar  fasciculate  disposition  of  tne  cortical  fibres, 
and  some  vessels  gorged  with  a  ruby-coloured  juice."  It  does  not  contain  a  particle  of 
alkaloid,  but  yields  a  volatile  oil  on  which  its  odour  depends.  (Howard,  Pharm.  Journ., 
xiv.  318.) — Note  to  the  eleventh  edition. 

*  The  ^reat  value  of  Calisaya  bark  will  justify  us  in  giving  a  brief  account  of  its  mode 
of  collection,  as  described  by  Weddell  from  personal  observation.  The  tree  producing  it 
grows  in  the  Bolivian  provinces  Enquisivi,  i  ungos,  Larecaja,and  Caupolican.  At  present 
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3.  Red  Bark. 

The  name  of  this  variety  is  very  appropriately  applied ;  as  the  colour  is  usu- 
ally distinct  both  in  the  bark  and  the  powder.  In  South  America  it  is  called 
cascarilla  roxa  and  colorada.  Some  writers  have  divided  it  into  several  sub- 
varieties;  but,  in  relation  to  the  true  red  bark,  there  does  not  seem  to  be  ground 
for  such  division  in  any  essential  diflference  of  properties.  Like  the  Galisaya, 
it  comes  in  quills  and  flat  pieces,  which  are  probably  derived  from  different 
parts  of  the  same  tree.  It  is  imported  in  chests. 

Some  of  the  pieces  are  entirely  rolled,  some  partially  so,  as  if  they  had  been 
taken  from  half  the  circumference  of  the  branch  ;  others  are  nearly  or  quite  flat. 
They  vary  greatly  in  size,  the  quill  being  sometimes  less  than  half  an  inch  in 
diameter,  sometimes  as  much  as  two  inches;  while  the  flat  pieces  are  occasion- 
ally very  large  and  thick,  as  if  derived  from  the  trunk  of  a  tree.  They  are 
covered  with  a  reddish-brown  or  gray,  sometimes  whitish  epidermis,  which  is 
rugged,  wrinkled  longitudinally,  and  in  the  thicker  pieces  marked  with  furrows, 
which  in  some  places  penetrate  to  the  surface  of  the  proper  bark.  In  many 
specimens,  numerous  small  roundish  or  oblong  eminences,  called  warts,  maybe 
observed  upon  the  outer  surface.  Beneath  the  epidermis  is  a  layer,  dark-red, 
brittle  and  compact,  which  possesses  some  bitterness  and  astringency,  but  much 
less  than  the  interior  parts.  These  are  woody  and  fibrous,  of  a  more  or  less 
lively  brownish-red  colour,  which  is  usually  very  distinct,  but  in  some  speci- 
mens passes  into  orange  and  even  yellowish-brown  ;  so  that  it  is  not  always 
possible  to  distinguish  the  variety  by  this  property  alone.  The  taste  is  bitter 
and  astringent,  and  the  odour  similar  to  that  of  other  good  barks.  Red  bark  is 
chemically  distinguished  by  containing  considerable  quantities  of  both  quinia 
and  cinchonia.  It  yields  a  turbid  salmon-coloured  decoction  with  water.  Mr. 
Howard,  in  examining  slender  sections  of  a  fine  specimen  of  red  bark  under 
the  microscope,  noticed  numerous  stellate  groups  of  crystals  diffused  irregu- 

it  is  necessary  to  travel  for  eight  or  ten  days  from  the  nearest  inhabited  place,  in  order  to 
reach  the  forests  where  it  is  found  of  a  size  and  in  numbers  which  will  repay  the  trouble 
of  gathering  the  bark.  The  Cascarilleros  are  persons  educated  from  infancy  to  the  busi- 
ness. Several  of  them  are  engaged  in  the  service  of  a  merchant  or  small  company,  by 
whom  they  are  sent,  at  any  period  of  the  year  except  during  the  rains,  upon  an  expedi- 
tion under  the  charge  of  a  leader  called  a  Mayordomo.  Having  previously  received  in- 
formation which  governs  the  direction  of  their  journey,  they  proceed  to  the  vicinity  of 
their  intended  operations,  and  establish  a  camp  in  a  convenient  position.  Henceforward 
the  neighbourhood  is  considered  as  belonging  exclusively  to  the  party,  and  no  other  bark- 
gatherers  pretend  to  interfere.  Prom  the  camp  the  Cascarilleros  are  despatched  singly  or 
in  small  bands,  in  difl'erent  directions  into  the  forests,  through  which  they  have  to  make 
their  way,  often  with  great  labour  and  fatigue.  Each  man  carries  with  him  provisions  for 
11  long  absence.  The  trees  do  not  form  forests  of  themselves,  but  are  scattered  singly  or 
in  groups  more  or  less  close.  From  some  convenient  point  of  view  the  explorer  scans  the 
top  of  the  forest,  and  is  able  to  recognise,  at  a  great  distance,  from  the  peculiarity  of  its 
aspect,  not  only  one  of  the  Cinchonas,  but  the  particular  species  of  which  he  is  in  search. 
Sometimes  he  is  directed  by  the  appearance  of  the  dry  leaves  upon  the  ground.  Having 
found  a  suitable  tree,  he  first  fells  it,  cutting  as  near  the  soil  as  possible,  then  lops  off 
the  branches,  and  detaches  by  blows  with  a  wooden  mallet,  or  the  back  of  his  axe,  the 
outer  or  dead  layers  of  the  bark,  which  easily  separate.  He  next  makes  incisions  through 
the  bark,  so  as  to  isolate  pieces  usually  fifteen  to  twenty  inches  long  by  three  or  four 
broad,  which  he  removes  by  means  of  a  knife  or  other  instrument.  The  branches  are  de- 
corticated without  separating  the  epidermis.  The  pieces  obtained  from  these  are  simply 
allowed  to  dry  in  the  sun,  and,  rolling  themselves  up,  form  the  quilled  variety.  The 
pieces  from  the  trunk  are  disposed  in  square  piles,  one  being  placed  over  the  other,  and 
the  whole  kept  down  by  scrme  heavy  body.  They  are  thus  prevented  from  rolling  as  they 
dry.  When  sutficiently  dried  they  are  carried-  to  the  camp  on  the  back  of  the  gatherer, 
who  often  consumes  several  days  in  his  returning  journey,  and  undergoes  incredible  fa- 
tigue. At  the  camp,  the  bark  is  assorted,  and  the  portion  deemed  fit  for  commerce  is  sent 
to  the  town,  on  the  backs  of  men  or  of  mules,  where  it  is  packed  in  bales  or  seroons,  cov- 
ered with  fresh  hides.  The  most  wasteful  methods  of  collecting  the  bark  prevail,  the  only 
object  being  present  convenience.  Not  only  is  the  tree  felled,  but  the  bark  is  frequently 
removed  from  the  stump  down  into  the  very  earth,  so  as  to  prevent  the  growth  of  sprouts, 
which  would  otherwise  spring  up  from  the  old  roots,  and  in  the  course  of  time  afford  an- 
other crop.   [Note  to  the  ninth  edition.) 
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larlj  throughout  its  substance,  which  be  believed  to  consist  of  ki novate  of 
quinip.  formed  durinj?  tiie  dryinjf  of  tiic  bark  He  also  noticed  other  cryHtalline 
fonus  which  he  ascribetl  to  the  kinovales  severally  of  cinchonia,  quinidia,  and 
cinchopidia.  {I'harm.  Journ.  and  Trans.,  May,  I8t>5,  p.  584.)* 

The  species  of  Cinchona  which  produces  red  bark  has  been  unknown  until 
very  recently.  The  notion  derived  from  MutiH,  and  once  generally  prevalent, 
that  it  was  obtained  from  the  C  oblongifolia  of  that  botanist,  was  long  since 
demonstrated  to  be  incorrect.  For  the  proofs  upon  this  point,  which  have  now 

*  The  red  bark  is  described  by  Von  Bergen  under  the  nume  of  China  rubra  or  rothe  China. 
The  following  is  an  abstract  of  his  description.  The  quills  are  from  two  lines  to  an  inch 
and  a  quarter  in  diameter,  from  one-third  of  a  line  to  two  lines  thick,  and  from  two  to 
twelve  inches  or  more  in  length.  The  smaller  quills  are  often  spiral.  The  flat  pieces  are 
from  one  to  two  inches  broad,  from  three-eighths  to  a  quarter  of  an  inch  thick,  and  of  the 
same  length  as  the  quills.  In  the  smaller  and  middling-sized  quills,  the  external  surface 
exhibits  longitudinal  wavy  wrinkles.  In  the  thicker  pieces,  these  wrinkles,  between  which 
are  here  and  there  longitudinal  furrows,  often  elevate  themselves  into  roundish  or  oblong 
warts,  which  are  of  a  somewhat  friable  and  granular  consistence.  The  longitudinal  fur- 
rows sometimes  penetrate  to  the  bark.  Transverse  fissures  seldom  occur.  The  colour  in 
the  smallerquills  varies  from  a  fawn-gray  to  a  dull  reddish-brown,  in  the  larger  is  reddish- 
brown  or  chestnut-brown  with  a  tinge  of  purnle.  When  the  wrinkles  and  warts  are  rubbed 
off,  the  peculiar  brownish-red  colour  of  the  bark  appears.  The  pieces  are  often  in  part  or 
almost  wholly  covered  with  a  whitish-gray  or  yellowish-white  coat,  either  belonging  to 
the  epidermis  or  consisting  of  lichens.  In  some  of  the  quills  the  epidermis  is  wanting  in 
spots,  which  exhibit  a  dirty  reddish-cinnamon  colour.  The  inner  surface  is  delicately 
fibrous  and  almost  uniform  in  the  small  quills,  but  becomes  more  fibrous  and  uneven  in 
the  larger,  and  in  the  flat  pieces  is  splinterv  and  very  irregular.  Its  colour  varies  with 
the  size  of  the  pieces,  being  a  reddish-rusty  trown  in  the  least,  redder  in  the  larger,  and 
a  full  brownish-red  in  the  largest.  The  inner  surface  is  also  sometimes  yellowish,  or 
brownish,  or  of  a  dirty  appearance.  It  becomes  darker  when  scraped  with  the  nail.  The 
fracture  exhibits  the  different  colours  of  the  epidermis,  the  inner  bark,  and  a  resinous 
layer  between  the  two.  It  is  usually  smooth  in  the  smaller  quills,  fibrous  in  the  larger,  and 
at  the  same  time  fibrous  and  splintery  in  the  largest  pieces.  The  fracture  of  the  epidermis, 
however,  is  in  all  either  smooth,  or  only  here  and  there  somewhat  granular.  The  odour 
is  like  that  of  tan,  and  earthy;  the  taste  strongly  but  not  disagreeably  bitter,  somewhat 
aromatic,  and  not  lasting.    The  powder  is  of  a  dull  brownish-red  colour. 

Experiments  upon  many  diflerent  specimens  of  red  bark,  as  stated  by  PfafT,  give  a.s  an 
average  product  1-7  per  cent,  of  pure  cinchonia,  and  0-44  of  sulphate  of  quinia.  The  highest 
product  obtained  was  3-17  per  cent,  of  cinchonia,  and  0-15  of  sulphate  of  quinia.  Another 
specimen  yielded  1-21  percent,  of  the  former,  and  1-33  of  the  latter.  Pelletier  and  Caventou 
obtained  0-8  per  cent,  of  cinchonia,  and  1-7  of  quinia.  (Oeiger.)  Dr.  E.  Eiegel,  of  Carls- 
ruhe,  obtained  from  one  specimen  of  the  best  red  bark  4-16  per  cent,  of  alkaloids  (2*65  of 
quinia  and  1-51  of  cinchonia),  and  from  another  8-85  per  cent.  [Pharm.  Journ..  xii.  250.) 
Delondre  obtained  from  the  genuine  red  bark,  "  bHght  red,"  2-0  to  2-6  per  cent,  of  sulphate 
of  quinia,  and  1  0  to  1  -2  of  sulphate  of  cinchonia ;  from  the  "^a^  red' '  1  -6  to  1  -8  of  the  former, 
and  0-5  to  0-C  of  the  latter.  {Quinologie,  p.  30.)  It  appears,  therefore,  that  the  proportion 
of  the  alkalies  is  exceedingly  different  in  diflerent  specimens  ;  and  it  is  highly  probable 
that  some  of  the  barks  experimented  upon  were  inferior  red  barks,  not  properly  belong- 
ing to  this  variety.  The  degree  of  bitterness  is,  perhaps,  the  best  criterion  of  their  efficacy. 

Guibourt  divides  the  red  bark  into  two  principal  varieties,  which  he  distinguishes  by  the 
names  o{ quitiquina  rouge  verruqueu.c, and  quinquina  rouge  non  verruqueux,  from  the  presence 
or  absence  of  the  warts  upon  the  outer  surface.  There  is,  however,  no  real  distinction  be- 
tween the  varieties,  as  they  possess  the  same  virtues,  and  differ  only  in  being  derived  from 
different  parts  of  the  same  tree ;  the  warty,  it  is  asserted,  being  derived  from  the  root  and 
trunk,  the  non-wartv  from  the  branches.  (Howard,  PAnr-Jw.  Jowrw.,  xvi.  210.)  He  describes 
also  four  other  red  tarks;  1.  Rouge  orange  verruqueux,  differing  from  the  true  warty  kind 
by  its  more  orange  colour,  its  very  thin  epidermis,  its  finer  fibres,  and  the  less  thickness 
of  the  large  barks;  2.  Rouge  blanchissant  dVair,  characterized  by  the  whitening  of  its 
fracture  in  the  air,  and  by  its  little  bitterness ;  3.  Rouge  de  Lima,  with  a  whitish  epidermis, 
an  ochreous  reddish  liber,  and  of  excellent  qualities  (see  Fine  Gray  Bark,  p.  278) ;  and  4. 
Rouge  vale  a  surf  ace  blanche,  resembling  the  first  of  these  varieties,  but  distinguishable  by 
its  whiter  epidermis,  and  generally  lighter  colour.  Under  the  same  head  may  be  ranked 
h\%  quinquina  de  Jain  oude  Lora  rougedtre,  which  has  a  dark-gray  epidermis,  and  a  uni- 
form fibrous  proper  bark,  reddish  or  deep-brown,  and  of  a  very  astringent  taste  with 
little  bitterness.  (Note  to  the  second,  fourth,  ninth,  and  twelfth  editions.) 

A  specimen  of  bark  in  our  possession,  brought  by  Dr.  Dillard,  of  the  U.  S.  Navy,  from 
the  Pacific,  and  labelled  red  bark  of  Cuen^a,  has  a  thick  epidermis  like  that  of  the  ordi- 
nary red  bark,  is  of  a  very  deep  dark-red  colour,  and  possesses  little  bitterness. 
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ceased  to  have  any  practical  importance,  the  reader  is  referred  to  the  article 
Cinchona,  section  Red  Bark,  in  early  editions  of  this  work.  It  has  been  sup- 
posed that  red  bark  may  be  derived  from  the  same  species  with  one  or  more  of 
the  pale  barks,  but  taken  from  the  larger  branches  of  the  trunk.  This  opinion 
received  some  support  from  a  statement  made  by  La  Condamine,  in  his  memoir 
upon  cinchona.  We  are  told  by  this  author  that  three  kinds  of  bark  were  known 
at  Loxa;  the  white,  the  yellow,  and  the  red.  The  white,  so  named  from  the 
colour  of  the  epidermis,  scarcely  possessed  any  medicinal  virtue,  and  was  ob- 
tained from  a  tree  entirely  distinct  from  that  which  yielded  the  two  other  va- 
rieties The  red  was  superior  to  the  yellow ;  but  he  was  assured,  on  the  very  best 
authority,  that  the  trees  producing  them  grew  together,  and  were  not  distin- 
guishable by  the  eye.  Of  the  three  varieties  mentioned  by  La  Condamine,  the 
white,  which  was  probably  one  of  the  inferior  barks  with  micaceous  epidermis, 
does  not  reach  us ;  and  that  which  he  calls  yellow  is  probably  identical  with  the 
pale  variety  of  the  Pharmacopoeias,  as  this  grows  abundantly  about  Loxa.  At 
the  date  of  the  publication  of  the  last  edition  of  this  work,  it  had  been  rendered 
extremely  probable  by  Mr.  Howard,  that  the  genuine  red  bark  is  derived  from 
the  trunk  and  larger  branches  of  the  Cinchona  ovata,  var.  erythroderma  of 
Weddell,  growing  on  the  western  slopes  of  the  mountains  Assuay  and  Chimbo- 
razo,  eastward  of  Guayaquil,  in  about  2°  of  south  latitude.  {Pharm.  Journ., 
xvi.  207.)  Since  that  period,  this  ascription  has  been  found  to  be  correct,  though 
the  variety  referred  to  has  been  raised  to  the  iignity  of  a  species,  C.  succirubra, 
which  is  now  generally  admitted  to  be  the  source  of  the  officinal  red  bark. 

NoN-ornciNAL  or  Carthagena  Barks. 

Under  this  headmaybeclassed  all  theCinchonabarks  brought  from  the  north- 
ern Atlantic  ports  of  South  America.  In  commerce,  they  are  variously  called 
Pitaya,  Bogota,  Carthagena,  3Iaracaybo,  and  Santa  Martha  barks,  according  to 
the  place  in  the  vicinity  of  which  they  are  collected, or  the  particular  port  at  which 
they  may  be  shipped.  Formerly  these  barks  were  for  the  most  part  of  inferior 
quality,  and  were  therefore  not  recognised  in  the  Pharmacopoeias;  but  the  defi- 
cient supply  and  consequent  high  price  of  Calisaya  have  directed  enterprise  into 
other  quarters;  and  within  a  few  years  large  quantities  of  very  good  bark  have 
been  imported  from  New  Granada,  derived  chiefly  from  the  neighbourhood  of 
Bogota  and  Popayan,  and  brought  down  the  river  Magdalena.  Since  the  com- 
pletion of  the  railroad  across  the  Isthmus  of  Panama,  considerable  quantities 
have  been  brought  to  us  by  that  route,  being  shipped  from  the  port  of  Buenaven- 
tura, on  the  Pacific  coast.  There  can  be  little  doubt  that  the  commerce  in  these 
barks  will  conrinue  and  increase;  as  some  of  them  are  inferior  in  their  yield  of 
alkaloids  only  to  the  Calisaya,  if  even  to  that  variety,  and  the  region  from  which 
they  are  procured  is  almost  virgin  soil.  It  has  appeared  to  us,  from  an  exami- 
nation of  such  of  them  as  have  come  under  our  notice,  that  they  may  all,  at  least 
with  one  exception,  be  referred  without  violence  to  some  one  or  anotherof  the 
varieties  of  Carthagena  bark  already  recognised ;  but  these  better  kinds  formerly 
seldom  reached  the  market;  because,  partaking  of  the  general  reputation  of  the 
inferior  barks  from  the  same  region,  it  was  feared  that  they  might  not  pay  the 
cost  of  importation.  Most  of  the  Carthagena  barks  are  characterized  by  a  soft, 
whitish  or  yellowish-white  epidermis,  which  may  be  easily  scraped  by  the  nail, 
and  which,  though  often  more  or  less  completely  removed,  almost  always  leaves 
behind  traces  sufficient  to  indicate  its  character.  Those  of  them  which  may,  in 
other  respects,  bear  some  resemblance  to  Calisaya,  are  in  general  readily  dis- 
tinguishable by  this  character  of  the  epidermis  when  it  remains,  and,  when  it  is 
wanting,  by  the  peculiar  appearance  of  the  outer  surface,  showing  that  the  ex- 
terior coating  has  been  scraped  off,  or  shaved  off  with  a  knife.  They  all  contain 
the  alkaloids  in  greater  or  less  proportion,  though  they  differ  much  in  this  re- 
spect. In  reference  to  the  relative  proportion  of  the  dificrent  alkaloids,  they  have 
nothing  in  common,  except  perhaps  that  they  yield  proportionably  more  cin- 
chonia,  cinchonidia,  andquinidia  than  the  Calisaya,  resembling,  in  this  respect, 
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the  pa]e  and  rod  bark?.  Inferior  barks,  with  the  soft,  white  epidorinis,  are  found 
on  the  woHt<Tn  coast  of  Soutli  America,  wliero  tliey  are  known  a.s  white  barks; 
but  they  seldom  roacli  us.  In  the  state  of  powder,  the  inferior  Curthogena  barks 
were  formerly,  and  are  still,  to  »  certain  extent,  kept  in  the  shops,  and  sold  for 
tooth-powder,  <&c.,  under  the  name  of  common  bark.  They  have  not  nnfro- 
quently  been  substituted,  either  fraudulently  or  by  mistake,  for  the  better  kinds. 
The  ( 'arthagena  bark.s  were  formerly  classilied,  according  to  their  colour,  into 
the  yellow,  oramje,  red,  and  brown  :  but  this  mode  of  distinction  must  now  be 
abandoned ;  for  these  varieties  of  colour  may  be  found  in  barks  identical  in  other 
respects?,  and  derived  from  the  same  species  of  Cinchona.  The  well  characterized 
Carthagena  barks  may  all  be  rcfen-ed  to  one  of  the  ;Lliree  following  varieties. 

1,  Hard  Curthagena  Hark.  Hard  Yelloic  Garihagena  Bark.  Yelloio  JJark 
of  Santa  Fe.  Common  Ydlow  Garihagena  Bark.  —  China  flava  dura.  Von 
Bergen.  —  Quinquina  de  Carthag^ne  jaune pale.  Qnihourt.  This  is  in  pieces 
of  various  size  and  form,  sometimes  wholly  or  partially  quilled,  and  .sometimes 
flat;  and  the  flat  pieces  present  the  appearance  of  having  been  warped  in 
drying,  being  frequently  curved  longitudinally  backward,  and  sometimes  also 
in  the  transverse  direction  or  spirally.  The  quills  are  from  three  to  eight  lines 
in  diameter,  from  half  a  line  to  a  line  and  a  half  thick,  and  from  five  to  nine 
and  rarely  fifteen  inches  long.  The  flat  pieces  arc  thicker,  from  half  an  inch  to 
two  inches  broad,  and  from  four  to  eight  and  sometimes  twelve  inches  in  length. 
As  found  in  this  market,  the  bark  is  sometimes  in  small,  irregularly  square  or 
oblong,  flattish,  and  variously  warped  pieces,  from  one  to  four  inches  long,  and 
from  one  to  three  lines  in  thickness,  mixed  with  small  quills  or  fragments  of 
quills;  the  former  appearing  as  if  chipped  from  the  trunk  or  large  branches, 
the  latter  evidently  derived  from  the  small  branches.  In  this  shape  it  was 
treated  of  in  some  former  editions  of  this  work,  as  a  distinct  variety,  under  the 
name  of  Santa  Martha  Bark,  which  it  at  one  time  held  in  the  market;  but  a 
closer  examination  has  convinced  us  that  it  is  the  same  bark  as  the  one  above 
described,  though  collected  in  a  diflerent  manner.  The  quills  are  generally  more 
covered  with  the  whitish  epidermis  than  the  flat  pieces,  in  which  it  is  often 
nearly  or  quite  removed.  The  inner  surface  of  the  latter,  though  sometimes 
smooth,  is  often  rough  and  splintery,  as  if  forcibly  separated  from  the  wood. 
The  colour  of  the  proper  bark  is  a  pale,  dull,  brownish-yellow,  darker  in  parcels 
which  have  been  long  kept;  and  the  surface  often  appears  as  if  rubbed  over  with 
powdered  bark.  The  texture  is  rather  firm  and  compact,  and  the  fracture  abrupt, 
without  being  smooth  or  presenting  long  splinters.  The  taste  is  bitter  and  nau- 
seous    This  variety  of  bark  is  now  universally  ascribed  to  C.  cordifolia.* 

2.  Fibrous  Garihagena  Bark.  Fibrous  Yelloio  Garihagena  Bark.  Spongy- 
Garihagena  Bark.  Bogota  Bark.  Coquelta  Bark. —  Quinia  naranjanda. 
Mutis.  —  Quinquina  orange.  Humboldt.  —  China  jlai-a  fibrosa.  Von  Bergen. 
—  Quinquina  Garthag^ne  spongieux.  Guibourt.  This  is  in  quills  or  half-quills, 
or  is  slightly  rolled  ;  and  there  are  comparatively  few  pieces  which  are  quite  flat, 
even  among  the  largest  barks.  The  quills  are  from  half  an  inch  to  an  inch  and 
a  half  in  diameter,  and  of  extremely  variable  length,  with  a  yellowish-brown 

*  "NVe  introduce,  in  the  form  of  a  note,  more  detailed  nnd  precise  information  on  the 
subject  of  the  Carthagcna  barks  than  our  space  allows  in  the  text;  because,  in  the  present 
condition  of  the  manufacture  of  the  cinchona  alkaloids,  it  is  important  to  be  able  to  dis- 
tinjiuish  the  several  varieties,  and  estimate  their  value. 

Hard  Carthagena  Hark.  The  following  is  a  somewhat  preeise  description  of  this  varietv, 
taken  from  Von  Bergen.  The  account  of  the  dimensions  and  shape  of  the  pieces,  given  in- 
the  text,  is  sufficiently  particular.  The  epidermis  is  in  many  pieces  partially  or  almost 
wholh-  wanting.  The  outer  surface  is  on  the  whole  rather  smooth,  though  it'usually  ex- 
hibits a  few  faint  longitudinal  furrows  and  transverse  fissures,  and  pieces  are  occasioiiaUy 
found  with  hard  warts  or  protuberances.  In  the  flat  pieces,  the  epidermis,  when  present, 
has  somewhat  the  consistence  of  cork,  and  is  composed  of  several  layers.  The  colour  of 
the  epidermis  varies  from  yellowish-white  to  ash-gray,  and  is  sometimes  diversified  by 
bluish-gray  or  blackish  lichens.  "When  it  is  wanting,  the  colour  is  between  a  dark  cinna- 
mon and  brownish-yellow.  These  shades,  however^  are  seldom  clear,  and  the  flat  pieces 
have  usually  a  somewhat  dusty  aspect.  The  inner  surface  of  the  quills  is  tolerabl  v  uniform, 
19 
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epidermis,  often  covered  with  crustaceous  lichens  so  as  to  render  the  surface  of 
the  bark  whitish  and  smooth,  and  exhibiting  not  unfrequently  longitudinal  and 
transverse  fissures.  The  larger  barks,  which  are  much  the  most  frequent  in  com- 
merce, are  usually  from  six  to  twelve  inches  long,  from  one  to  two  inches  broad, 
and  from  two  to  five  lines  in  thickness;  but  they  often  vary  much  from  these 
dimensions,  being  sometimes  in  the  smallest  fragments,  and  sometimes  forming 
semi-cylinders  four  or  five  inches  in  diameter,  a  foot  and  a  half  long,  and  nine 
lines  thick.  They  are  usually  without  epidermis,  which  has  been  scraped  off, 
or  pared  off  with  a  knife,  leaving  the  surface  smooth  and  uniform  in  the  former 
case,  and  somewhat  angular  in  the  latter.  Sometimes,  however,  the  epidermis 
either  partially  or  wholly  remains,  when  it  generally  exhibits  the  soft  w^hitish 
surface  characteristic  of  most  of  the  Carthagena  barks.  The  bark  is  very 
fibrous,  presenting  generally,  when  broken,  long,  sometimes  stringy  splinters, 
though  the  outer  edge  of  the  fracture  is  occasionally  short  from  the  cellular,  or 
remains  of  the  suberous  coat.  Its  texture  is  loose,  soft,  and  spongy  under  the 
teeth,  and  the  bark  itself  is  usually  light.  The  colour  both  of  the  trimmed 
outer  surface,  and  the  inner,  and  of  the  bark  itself,  varies  from  an  ochreous  or 
light  brownish-yellow,  to  orange,  and  red;  but,  for  the  most  part,  it  presents 
more  or  less  of  the  orange  tint,  which  induced  Mutis  to  give  it  the  title  of 
orange  hark.  The  red  colour  is  found  especially  in  the  largest  barks.  The 
larger  pieces  are  sometimes  marked  on  the  outside  with  a  deep  spij-al  impres- 
sion, produced  probably  by  a  climbing  plant  winding  around  the  stem  of  the 
tree.  The  colour  of  the  powder  is  yellowish,  with  not  unfrequently  an  orange 
tint.  The  taste  is  more  or  less  bitter;  but  varies  in  this  respect  extremely; 
some  barks  being  almost  insipid,  while  others  have  a  veiy  decided  taste.  There 
can  be  little  doubt  that  these  barks  are  all  derived  from  the  Cinchona  lancifolia 
of  Mutis.  It  is  asserted  that  the  red  variety  of  the  bark  is  obtained  from  trees 
which  grow  side  by  side  with  those  which  yield  the  yellow  or  orange. 

The  productiveness  of  the  fibrous  bark  in  alkaloids  varies  greatly  in  the  dif- 
ferent specimens.  Thus,  while  some  have  scarcely  yielded  any  product,  others 
have  been  found  to  afford  more  than  three  per  cent.  They  probably  contain  all 
the  cinchona  alkaloids ;  but  some  have  been  found  more  abundant  in  one,  and 
others  in  another.  Thus,  the  red  is  said  to  be  especially  rich  in  quinidia  (cin- 
chonidia);  a  Pitaya  bark,  which  we  believe  to  belong  to  the  fibrous  Cartha- 
gena, has  yielded  a  very  large  product  of  quinia;  while,  in  not  a  few  specimens 
which  have  been  examined,  the  cinchonia  predominates.  {Am.  Journ.  of 
Fharm.,  xxv.  308.)  It  is  probable  that  the  richness  in  these  principles  depends 
in  some  degree  on  the  natural  position  of  the  plants;  those  growing  in  low 
situations  being  less  productive  than  those  highe;-  on  the  mountains.* 

A  specimen  labelled  yellow  bark  of  Loxa,  brought  from  South  America 
several  years  since  by  Dr.  Dillard,  of  the  U.  S.  Navy,  and  said  to  be  used  in 
Loxa  for  making  extract  of  bark,,  presents  characters  closely  analogous  to  those 
of  fibrous  Carthagena  bark,  sufficiently  so  to  justify  the  supposition  that  it  was 
derived  from  the  same  species  of  Cinchona ;  and  we  have  seen  a  specimen  sent 

that  of  the  flat  pieces  uneven  or  faintly  furrowed  and  even  splintery,  the  points  of  the 
splinters  often  projecting.  Its  colour,  which  is  almost  always  dull,  as  if  the  surface  were 
dusty,  varies  between  a  light  cinnamon  and  a  dull  ochre-yellow,  and  in  some  pieces  is 
rusty-brown,  or  fawn-gray,  or  even  whitish-yellow.  The  bark  does  not  readily  break  in 
the  longitudinal  direction.  The  transverse  fracture  presents  short  splinters,  and  is  some- 
times librous.  When  cut  transversely,  the  bark  obscurely  exhibits  a  very  small  darker- 
coloured  resinous  layer  beneath  the  epidermis.  The  odour  is  feeble,  the  taste  astringent 
and  bitter,  but  not  strongly  so.  The  powder  is  of  the  colour  of  cinnamon.  This  bark 
yielded,  according  to  Von  Bergen,  on  an  average  of  two  experiments,  0-57  per  cent,  of 
cinchonia,  and  0-3.3  of  sulphate  of  quinia.  Goebel  and  Kirst  found  in  a  pound  56  grains 
of  quinia  and  43  of  cinchonia.  Dr.  Pereira  states  that  it  contains  quinidia  (cinchonidia). 
*  Karsten  states  that  the  bark  of  C.  lancifolia,  which  on  the  average  yields  2-5  per  cent, 
of  sulphate  of  quinia  and  from  1-0  to  1-5  per  cent,  of  sulphate  of  cinchonia,  often  yields 
neither,  and  sometimes  4-5  per  cent,  of  the  two.  The  bark  of  the  young  branches  yields 
much  less  than  that  of  the  trunk.  {^Am.  Journ.  of  Phai-m.,  xxx.  534.) 
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hither  from  Guayaquil,  which  has  the  same  character,  and  is  so  rich  in  alka- 
loids as  to  be  worked  with  advantaj^e.* 

*  Fibrous  Carthat/ena  Bark.  The  followinj^  is  an  abbroviation  of  Von  Bergen's  descrip- 
tion of  this  varioty.  In  shape  and  (iiiiu>n.si()n!«,  it  docH  not  mat';riallydifter  from  the  pre- 
ceding; but  the  flatter  pieces  are  almost  always  a  little  rolled,  or  curved  laterally.  The 
epidermis  is  in  general  either  in  part  or  wholly  rubbed  ott".  When  it  is  present,  the  outer 
surface  is  nearly  smooth,  only  marked  here  and  therewith  faint  irregular  transverse  fis- 
sures and  longitudinal  furrows.  Its  colour  varies  from  a  dirty-whitish  gray  to  yellowish, 
but  is  sometimes  more  or  less  dark.  When  the  outer  surface  is  rubbed  off,  as  is  almost 
always  the  ea.se  in  the  flat  pieces,  the  colour  is  nearly  pure  oehre-yellow.  Where  the  whole 
thickness  of  the  outer  coat  is  wanting,  as  happens  here  and  there  in  spots,  the  surface  is 
dark-cinnamon,  or  dark  ochre-yellow,  and  commonly  dull  or  powdery.  The  inner  surface  is 
usually  even,  but  sometimes  irregular  and  splintery,  and  always  harsh  to  the  lingers,  leav- 
ing small  splinters  sticking  in  the  skin  when  drawn  over  it.  It  is  of  a  nearly  pure  ochre- 
yellow  colour,  and  is  very  powdery.  The  fracture  distinguishes  this  variety  from  the  pre- 
ceding, and  from  all  others.  The  longitudinal  fracture  is  strikingly  fibrouf>,  and  in  the  flat 
pieces  the  fragments  still  hang  together  by  connecting  fibres.  The  bark,  moreover,  breaks 
obliquely,  and  the  fracture  even  of  the  outer  coat,  which  in  other  varieties  is  almost 
always  smooth,  is  hero  uneven  or  rough-grained.  The  transverse  fracture  exhibits  very 
long  and  thin  splinters  or  fibres,  which  are  very  flexible,  and  may  almost  be  said  to  bo 
soft.  No  traces  of  a  resinous  appearance  are  observable  in  the  fracture.  The  odour  is  fee- 
ble,the  taste  at  first  woodyand  flat,  afterwards  slightly  bitter  and  astringent,  and  weaker 
in  this  than  in  any  other  variety  of  bark.  The  colour  of  the  powder  is  intermediate  be- 
tween that  of  cinnamon  and  yellow  ochre.  The  highest  product  of  this  bark  in  alkaloids 
was  about  059  per  cent,  of  cinchonia,  and  0"52  of  sulphate  of  quinia. 

The  above  description  does  not  embrace  all  the  varieties  of  this  bark  which  have  since 
been  introduced  into  commerce:  nor  does  it  by  any  means  represent  the  finest  specimens. 
The  highly  fibrous  character  of  the  bark,  its  looseness  of  texture,  relative  lightness,  andspongi- 
ness  under  the  teeth,  are  properties  common  to  all  the  specimens;  but  in  appearance  and 
virtues  they  vary  considerably;  so  much  so,  indeed,  that  it  is  only  of  late  that  they  have 
been  united  under  one  name,  and  traced  to  one  source. 

In  the  edition  of  this  work  of  1843,  we  described  a  kind  of  bark  of  which  large  quan- 
tities had  then  recently  been  imported  in  a  vessel  from  Maracaybo,  and  which,  from  its 
possession  in  a  high  degree  of  the  properties  just  referred  to,  we  were  disposed  to  rank 
with  this  variety;  and  subsequent  observation  has  tended  to  prove  the  correctness  of  this 
reference.  In  general  aspect  it  bore  some  resemblance  to  the  flat  Calisdya,  particularly 
in  the  appearance  of  its  inner  surface  ;  but  it  difiered  in  being  thicker,  less  hard,  com- 
pact, and  heavy,  and  much  more  fibrous,  and  especially  in  the  character  of  its  outer  sur- 
face, which  had  the  appearance  as  though  the  exterior  coating  had  been  removed  by 
scraping  or  cutting  with  a  knife,  and  not  spontaneously  separated  at  the  natural  junc- 
ture, as  in  the  Calisaya.  The  pieces  were  considerably  larger  than  those  we  had  previ- 
ouslyseen  of  thefibrous  Carthagenajanddifiiered  somewhat  in  colour, having  much  more 
of  the  orange  tint,  especially  in  the  outer  portion,  where  it  was  decidedly  reddish  in  some 
of  the  pieces.  Though  less  bitter  than  the  Calisaya,  and  without  the  property  of  precipi- 
tating sulphate  of  soda,  it  nevertheless  had  a  decided  bitterness  ;  and  its  infusion  afforded 
a  copious  precipitate  with  infusion  of  galls,  indicating  the  presence  of  no  inconsiderable 
portion  of  the  alkaline  principles. 

liecently  we  have  had  opportunities,  through  the  kindness  of  Messrs.  Powers  &  Weight- 
man,  of  examining  several  varieties  of  the  fibrous  bark  brought  from  Bogota  and  Popa- 
yan,  which  have  proved  of  great  value  as  sources  of  the  cinchona  alkaloids,  and  which 
we  propose  briefly  to  describe,  in  connection  with  a  statement,  derived  from  the  same 
highly  respectable  source,  of  their  yield  of  these  valuable  principles. 

Bogota  Bark.  Fusagasuga  Bark.  Coquetta  Bark.  The  first  of  these  names  is  derived  from 
the  entrepot  of  the  trade  in  this  bark ;  the  second,  from  the  particular  district  where  it  is 
collected.  Of  the  origin  of  the  third,  by  which  it  is  known  in  English  commerce,  we  are 
not  informed.  The  bark  is  in  pieces  of  various  lengths,  often  exceeding  a  foot,  sometimes 
nearly  flat,  but  generally  more  or  less  rolled,  and  occasionally  forming  semi-cylinders 
more  than  an  inch  in  diameter.  It  is  often  either  partially  or  wholly  covered  with  the 
whitish,  soft,  micaceous  epidermis  characteristic  of  Carthagena  barks.  In  other  instances 
this  has  been  removed  by  scraping,  or  sometimes  by  chipping,  and  the  deep  strokes  of  the 
knife  or  hatchet  are  not  unfrequently  observable.  The  pieces  are  often  of  considerable 
thickness,  usually  rather  firm,  though  very  fibrous,  and  spongy  under  the  teeth.  The 
colour  is  brownish-yellow  with  a  tinge  of  red.  Mr.  Weightman  obtained  from  it  from  1  to 
1-3  per  cent,  of  sulphate  of  quinia,  and  from  0-3  to  0-4  per  cent,  of  sulphate  of  cinchonia. 
An  inferior  variety  of  Bogota  bark,  not  designated  as  Fusagasuga,  yielded  him  only  0-4 
of  sulphate  of  quinia.  In  the  A^n.  Joitrn.  of  Pharm.  (xxv.  308)  is  a  statement  of  results 
obtained  in  the  examination  of  the  Bogota  (Fusagasuga)  bark,  which  were,  on  the  aver- 
age of  four  specimens,  0-95  per  cent,  of  cinchonia  or  quinidia  or  both,  1-45  of  sulphate 
of  quinia  (equivalent  to  about  1-09  of  the  uncombined  alkaloid),  and  I'O  of  extractive 
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3.  Hard  Pitaya  Bark. — Pitaya  Gondaminea  Bark.  Pereira. — Quinquina 
hrun  de  Carthagdne.  Quinquina  Pitaya,  ou  de  la  Colombia,  ou  d'' Antioquia. 
Guibourt  This  bark,  though  seen  by  Guibourt  so  long  since  as  1830,  has  come 
into  general  notice  only  within  the  last  ten  or  twelve  years.  Much  of  it  has  been 
imported  into  Philadelphia,  coming  sometimes  through  Carthagena,  and  some- 
times over  the  Isthmus  of  Panama,  whither  it  is  brought  from  Buenaventura. 
The  following  description  is  drawn  from  an  examination  of  the  bai'k  contained 
in  several  seroons  that  have  come  under  our  notice.  It  is  in  small  irregular 
pieces,  from  less  than  an  inch  to  about  four  inches  long,  which  are  obviously 
the  fragments  of  larger  pieces  both  quilled  and  flat.  Dr.  Pereira  states  that  he 
had  pieces  more  than  a  foot  in  length.  In  thickness  it  varies  from  less  than  a 
line  to  four  or  five  lines.  Most  of  the  fragments  are  covered  with  the  whitish, 
soft  epidermis,  characteristic  of  the  Carthagena  barks;  but  some  of  them  have 
a  dark-brown  epidermis,  rugose  with  innumerable  cracks  in  all  directions;  and 
others  are  partially  or  wholly  destitute  of  the  outer  covering,  presenting  gene- 
rally, in  the  denuded  part,  a  dark  uniform  or  somewhat  wrinkled  surface.  The 
inner  surface  is  finely  and  compactly  fibrous,  and  of  a  dull  yellowish-brown 
colour  with  a  reddish  tinge ;  and  the  whole  of  the  liber  or  true  bark  has  the 
same  colour  and  texture.  But  outside  of  the  liber  there  is  in  many  pieces  a  very 
distinct  resinous  layer,  which  is  sometimes  of  considerable  thickness,  and,  when 
cut  across  by  a  knife,  exhibits  a  dark  reddish-brown,  shining  surface.  The  re- 
sinous layer  is  the  most  striking  peculiarity  of  the  bark,  though  not  present  in 
all  of  the  pieces,  which  sometimes  consist  of  the  liber  alone.  The  fractui'e  is 
towards  the  interior  shortly  fibrous,  towards  the  exterior  often  smooth,  in  con- 
sequence of  the  layer  just  referred  to.  The  whole  bark  is  rather  hard,  compact, 
and  heavy;  differing  in  this  respect  very  decidedly  from  the  last  mentioned  va- 
riety. It  has  more  resemblance  to  the  hard  Carthagena,  from  which,  however, 
it  differs  by  its  deeper  and  redder  colour,  its  much  more  developed  resinous 
coat,  and  its  occasional  grater-like  epidermis.  The  taste  is  very  bitter,  and  the 
yield  in  alkaloids  considerable.  Mr.  Weightman  informed  us  that  he  had  ob- 
tained from  it  an  average  product  of  16  per  cent,  of  sulphate  of  quinia,  and 
0*34  of  sulphate  of  cinchonia,  independently  of  the  amorphous  or  uncrystal- 
lizable  alkaline  matter.  It  must,  therefore,  be  ranked  among  the  efficient  barks, 

residue,  which  is  presumed  to  consist  mainly  of  amorphous  quinia  ;  so  that  the  whole  of 
the  alkaline  ingredients  amounted  to  about  8-04  per  cent. 

Soft  Pitaya  Bark.  Callsaya  of  New  Granada  [Delondi'e  and  i?o?tc7(artZ«i,Quinologie,p.  .3.3). 
This,  though  said  to  be  brought  from  tlie  Pitaya  mountain  near  Popayan,  is  wholly  differ- 
ent from  the  hard  Pitaya  described  in  the  text  as  one  of  the  varieties  of  Carthagena  bark. 
It  is  imported  from  Carthagena,  whither  it  is  brought  down  the  Magdalena  river,  and 
from  the  Pacific  port  of  Buenaventura,  whence  it  is  sent  to  us  by  the  Isthmus  of  Panama. 
From  the  specimens  we  have  seen  of  the  soft  Pitaya,  we  have  no  hesitation  in  classing  it 
with  the  fibrous  Carthagena  barks,  though  superior  to  the  others,  probably  in  consequence 
of  the  more  elevated  site  of  its  growth.  It  comes  broken  up  into  small  irregular  fragments 
of  larger  pieces,  either  quilled,  partially  rolled  or  flat.  Few  of  the  fragments  exceed  four 
inches  in  length,  and  many  are  very  minute.  Indeed,  in  some  of  the  seroons,  much  of 
their  contents  seem  to  be  almost  in  the  state  of  a  very  coarse  powder.  This  condition  of 
the  bark  no  doubt  depends  partly  on  its  great  fragility ;  but  it  is  probable  that  it  is  pur- 
•  posely  broken  up  for  the  convenience  of  close  package  in  thehidc  seroons.  The  fragments 
are  almost  all  destitute  of  epidermis,  but  when  portions  of  it  remain,  it  has  the  usual 
whitish,  soft,  micaceous  character,  common  to  all  these  barks.  The  outer  surface,  which 
consists  of  a  thin  sub-epidermic  suberous  layer,  is  remarkably  vmiform  and  smooth,  ap- 
parently from  the  careful  scraping  to  which  it  has  been  subjected.  By  far  the  greater  part 
of  the  bark  consists  of  the  liber,  which  is  highly  fibrous,  though  very  soft,  easily  broken, 
and  yielding  with  great  facility  under  the  teeth.  The  colour  is  externally  and  internally 
a  uniform  fine  brownish-yellow,  with  an  orange  tint,  and  is  brighter  than  in  most  others 
of  the  analogous  barks.  The  taste  is  very  bitter.  Mr.  Weightman  obtained  from  ordinary 
specimens  of  this  bark  2-0  per  cent,  of  sulphate  of  quinia,  and  0-05  of  sulphate  of  cincho- 
nia; from  a  very  fine  specimen,  3-0  per  cent,  of  the  former,  and  but  a  trace  of  the  latter. 
It  is,  therefore,  one  of  the  most  valuable  varieties  of  bark,  scarcely  yielding  in  produc- 
tiveness to  Calisaya.  The  results  stated  in  ihe  Am.  Journ.  of  Pharm.  (xxv.  308)  even  ex- 
ceed these.  The  average  yield  of  fovir  different  specimens,  including  the  uncrystallizable 
product,  was  4-42  of  alkaloids,  probablyin  the  state  of  sulphates,  and,  without  the  un- 
crystallizable matter,  about  8-4  per  cent.   {Note  to  the  tenth  and  eleventh  editions.) 
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though  not  80  produclivo  as  the  fine  variety  of  fibrous  bark  denoniioatcd  soft 
Pitaya.  It  contains  also  a  large  proportion  of  resin. 

This  bark  cotues  from  the  niountain  of  Pitaya  near  Popayan,  and  the  partic- 
ular scroons  examined  i)y  ourselves  were  said  to  have  been  brouj,'ht  down  the 
Magdah^na  river  from  the  town  of  Honda.  It  is  referred  by  Dr.  Pereira  and  Mr. 
Howard  to  tiie  Cinchona  ikmdaminea,  var.  Pitayiuiaig  of  Weddell,  of  which 
that  author  has  njore  recently  made  a  distinct  s|>eeies,  under  the  name  of  Cin- 
chona ritayensis.  {Ann.  des  6>W.  Nat.,  May,  1849.)* 

False  Barks. 

Before  dismissing  the  subject  of  the  varieties  of  cinchona,  it  is  proper  to  ob- 
serve that  numerous  barks  have  at  various  times  been  introduced  into  the  mar- 
ket, and  sold  as  closely  resembling  or  identical  with  the  febrifuge  of  Peru,  which 
experience  has  proved  to  differ  from  it  materially,  both  in  chemical  composition 
and  medical  virtues.  These  barks  are  generally  procured  from  trees  formerly 
ranked  among  the  Cinchonas,  but  now  arranged  in  other  genera.  They  are  dis- 
tinguished from  the  true  Peruvian  bark  by  the  absence  of  its  peculiar  alkaloids. 
Among  them  are  1.  a  biirk  known  to  the  French  pharmaceutists  by  the  name  of 
quinquina  noca  or  new  hark,  which,  though  at  one  time  thought  to  be  possessed 
of  .some  virtues, has  been  proved  to  be  worthless, and  was  ascertained  by  Guibourt 
to  be  the  produce  of  the  G.  oblongifolia  of  Mutis,  now  ranked  in  Weddell's  genus 
Cascarilla;f  2.  the  C7ari6asaM6ar/:,  from  ExostemmaCaribsea;  3.  the  St.  Lucia 

*  Hard  Pifoi/n  Bark.  The  following  is  Guibourt's  description  of  this  bark.  "  In  theyoung 
bftrks,tho  crust  is  tine,  whitish  externally,  fissured, almost  like  the  young  red  Lima  barks.  In 
the  large  barks,  and  in  the  parts  not  worn  by  rubbing,  the  crust  is  always  whitish  exteriorly, 
but  interiorly  it  is  rust-coloured  and  fungous.  The  liber  presents  a  very  fine  fibrous  tex- 
ture, joined  to  a  considerable  density  and  hardness ;  the  internal  surface  is  smooth  and  red- 
dish ;  its  tasto  is  very  bitter  and  disagreeable,  and  its  watery  infusion  strongly  precipitates 
with  sulphate  of  soda.  It  yields  largely  of  the  alkalies,  but  proportionably  more  cinchonia 
Ihancpiinia."  Guibourt  obtained  2-3  per  cent,  of  cinchonia,  and  1 -15  of  sulphate  of  quinia; 
or  about  3-16  per  cent,  of  pure  alkaloids.  (Hist.  Nat.  des  Drogues,  3fenie  ed.,  iii.  141.) 

Under  the  title  of  Pitaya-Condaminea  Bark,  Pereira  describes  this  variety  as  follows. 
*'  Bark  consistingof  single  or  double  quills,  or  half-rolled  pieces.  I  have  specimens  which 
are  more  than  a  foot  in  length.  Some  samples,  however,  which  I  have  received,  consist  of 
pieces  not  more  than  two  or  three  inches  in  length,  sometimes  entirely,  at  others  only  par- 
tially coated;  the  partially  coated  pieces  consist  of  the  suberous  and  cellular  coats  and 
liber.  Epidermis,  when  present,  dark-brown,  frequently  coated  by  crustaceous  lichens, 
marked  by  numerous,  closely  set,  transverse  cracks ,  with  prominent  or  slightly  everted  bor- 
ders, which  give  the  bark  a  grater-liko  feel;  and  here  and  there  presenting  round  or  oval 
warts,  or  fungoid  rusty  tubercles,  varying  in  size  from  a  grain  of  wheat  to  a  seed  of  coffee, 
and  usually  marked  like  the  latter  with  a  longitudinal,  sometimes  also  with  a  transverse 
fissure.  The  suberous  coat  in  some  pieces  much  developed,  spongy  or  fungous,  fawn-yellow, 
sometimes  brown  in  the  interior,  and  yellow  externally  and  internally.  Resinous  tissue  on 
the  inside  of  the  suberous  coat,  from  which  it  is  definitely  separated,  shining,  of  a  dark- 
reddish  colour.  Liber  gradually  passing  into  the  resinous  coat,  hard,  dense,  dark,  reddish- 
brown:  cortical  fibres  small  andshort.  Pitaya-Condamineabarkisfirm  and  heavy,  and  has 
a  very  bitter,  rather  disagreeable  taste,  which  is  slowly  developed."  It  contains  cinchonia, 
quinidia  (cinchonidia),andquinia.  {Mat.  Me«?.,3ded.,p.  1643.) — Note  to  the  tenth  edition. 

f  This  was  formerly  called  red  Carthagena  bark,  but  must  not  be  confounded  with  the 
genuine  red  Carthagena  bark,  which  belongs  to  ihe  fibrous  Carthagena,  already  noticed. 
As  described  by  Guibourt,  it  is  in  pieces  a  foot  or  more  long,  rolled  when  small,  open  or 
nearly  fiat  when  larger,  in  general  perfectly  cylindrical,  with  a  whitish,  thin,  uniform  epi- 
dermis, showing  scarcely  any  fungi,  and  but  a  few  transverse  fissures,  which  are  some- 
times quite  wanting ;  one  to  three  lines  thick  without  the  epidermis ;  of  a  pale  carnation, 
bacoming  deeper  in  the  air,  especially  upon  the  outer  surface,  which,  when  destitute  of 
epidermis,  is  always  reddish-brown ;  of  a  fracture  which  is  foliaceous  in  the  outer  part, 
and  short-fibrous  in  the  inner ;  and  exhibiting  under  the  microscope,  between  its  fibres,  and 
eispecially  between  the  laminie,  a  great  abundance  of  two  granular  matters,  of  which  one 
is  red  and  the  other  whitish.  In  some  pieces  the  fracture  exhibits,  nearer  the  external  than 
the  internal  surface,  a  yellow,  transparent,  resinous  or  gummy  exudation.  The  taste  is  flat 
and  astringent  like  that  of  tan,  the  odour  feeble,  between  that  of  tan  and  of  the  pale  barks. 
The  powder  is  decidedly  red.  It  contains  neither  quinia  nor  cinchonia.  Its  most  interesting 
constituents  are  a  peculiar  tannic  acid,  kinic  acid,  kinovic  acid  discovered  by  Winckler,  and 
apeculiarrod  colouring  matter  called  kinovicred.  (Hlasiwetz,  Ch«n%.  G'az.,'ix.421  and  441.) 
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hark,  or  quinquina  piton  of  the  French,  derived  from  Exostemma  floribunda ; 
and  4.  a  bark  of  uncertain  botanical  origin,  called  in  France  quinquina  bicolore, 
and  in  Italy  china  hicolorata,  and  sometimes  erroneously  named  Pitaya  hark. 
Of  these  the  last  only  is  known  in  this  country.  A  considerable  quantity  of  it 
was  some  time  since  imported  into  New  Orleans,  whence  a  portion  reached  this 
city.  The  specimen  in  our  possession  is  in  quills,  for  the  most  part  singly,  but  in 
some  instances  doubly  rolled,  from  eight  or  ten  inches  to  more  than  two  feet 
in  length,  and  from  a  quarter  of  an  inch  to  an  inch  or  more  in  diameter.  The 
outer  surface  is  of  a  dull  grayish-olive  colour, with  numerous  large  oval  or  irregu- 
lar spots,  much  lighter  coloured,  sometimes  even  whitish  and  slightly  depressed 
beneath  the  general  surface,  as  if  a  layer  of  the  epidermis  had  fallen  off  within 
their  limits.  It  is  to  this  appearance  that  the  bark  owes  the  name  of  hicolorata. 
The  colour  of  the  internal  surface  is  deep-brown  or  almost  blackish ;  that  of  the 
fresh  fracture,  brownish-red.  The  bark  is  hard,  compact,  and  thin,  seldom  as 
much  as  a  line  thick,  and  breaks  with  a  short  rough  fracture.  It  is  inodorous,  and 
has  a  very  bitter  taste,  not  unlike  that  of  some  of  the  inferior  kinds  of  cinchona.* 
The  inner  bark  of  an  India  species  of  Hymenodictyon,  formerly  considered 
as  a  Cinchona,  and  named  C.  excelsa,  has  been  supposed  to  possess  properties 
analogous  to  those  of  genuine  cinchona.  It  has  been  chemically  examined  by 
Mr.  Broughton,  who  succeeded  in  obtaining  from  it  a  pure  crystalline  principle, 
ascertained  to  be  identical  with  sescuUn,  the  characteristic  principle  of  jEscuIus 
Hippocastanum,  or  common  horsechestnut.  He  could  find  no  trace  of  anv  of 
the  cinchona  alkaloids.   {^Pharm.  J.  and  Trans  ,  March,  1868,  p.  418.) 

CJiemical  History. 

In  the  analysis  of  Peruvian  bark,  the  attention  of  chemists  was  at  first  di- 
rected exclusively  to  the  action  of  water  and  alcohol  upon  it,  and  to  the  deter- 
mination of  the  relative  proportions  of  its  gummy  or  extractive  and  resinous 
matter.  The  presence  of  tannin  and  of  various  alkaline  or  earthy  salts  in  minute 
quantities  was  afterwards  demonstrated.  Fourcroy  made  an  elaborate  analysis, 
which  proved  the  existence  of  other  principles  in  the  bark  besides  those  previ- 
ously ascertained.  Dr.  Westring  was  the  first  who  attempted  the  discovery  of 
an  active  principle  in  the  bark,  on  which  its  febrifuge  virtues  might  depend ;  but 
he  was  not  successful.  Seguin  afterwards  pursued  the  same  track,  and  endeav' 
cured,  by  observing  the  effects  of  various  reagents,  to  discover  the  relative  value 
of  different  varieties  of  the  drug ;  but  his  conclusions  have  not  been  supported 
by  subsequent  experiment.  M.Deschamps,anapothecary  of  Lyons, obtained  from 
bark  a  crystallizable  salt  of  lime,  the  acid  of  which  Vauquelin  afterwards  sepa- 
rated, and  called  kinic  acid.  The  latter  chemist  also  pushed  to  a  much  further 
extent  the  researches  of  Seguin  as  to  the  influence  of  reagents,  and  arrived  at 
the  conclusion  that  those  barks  were  most  efficient  which  gave  precipitates  with 
tannin  or  the  infusion  of  galls.  Reuss,  of  Moscow,  succeeded  in  isolating  a  pecu- 
liar colouring  matter  from  red  bark,  which  he  designated  by  the  name  of  cinclio- 
nic  red,  and  obtained  a  bitter  substance  which  probably  consisted  in  part  of  the 
peculiar  alkaline  principles  subsequently  discovered.  The  first  step,  however, 
towards  the  discovery  of  cinchonia  and  quinia  appears  to  have  been  taken  by  the 
late  Dr.  Duncan,  of  Edinburgh,  so  early  as  180;i  He  believed  the  precipitate, 
afforded  by  the  infusion  of  cinchona  with  that  of  galls,  to  be  a  peculiar  vegetable 
principle,  and  accordingly  denominated  it  cinchonine.  Dr.  Gomez,  a  Portuguese 
physician,  convinced  that  the  active  principle  of  bark  resided  in  this  cinchonine, 
but  mixed  with  impurities,  instituted  experiments  upon  some  pale  bark,  which 

*  In  previous  editions  of  this  work,  it  was  stated  that  this  bark  had  been  employed  in 
Italy  successfully  in  intermittonts ;  and  that  Folchi  and  Peretti  had  discovered  in  it  a  new 
alkaloid,  which  they  named pitayna.  But  there  is  reason  to  believe  that  this  was  a  mistake, 
caused  by  the  confused  use  of  the  name  Pitaya  bark ;  and  that  the  bark  employed  in  Italy, 
and  analyzed  by  the  chemists  mentioned,  was  that  described  as  hard  pitaya  in  a  preceding 
page.  It  is  conjectured  that  the  alkaloid  pitayna  may  have  been  either  quinidia  or  cin- 
chonidia,  or  a  mixture  of  the  two.  [Note  to  the  tenth  and  eleventh  editions.) 
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resulted  in  tho  separation  of  a  wbit«  crystalline  substance,  considered  by  him  to 
\h^  tho  pure  cinrhunine  of  Dr.  Duncan.  It  waw  obtained  by  the  action  of  potassa 
upon  an  aqueous  infusion  of  the  aicoiiolic  extract  of  the  bark,  and  was  undoubt- 
edly  the  principle  now  universally  known  by  the  name  of  cinclwnine  or  cin- 
chouia.  IJut  Dr.  Oomez  was  ignorant  of  its  precise  nature,  considering  it  to  be 
analogous  to  resin.  M.  Luubert  afterwards  obtained  the  same  principle  by  a  dif- 
ferent process,  and  described  it  under  the  name  of  white  matter,  or  pure  white 
resin.  To  Pelleticr  and  Caventou  was  reserved  the  honour  of  crowning  all  these 
experiments,  and  applying  the  results  which  they  obtained  to  important  practical 
purposes.  In  1820,  they  demonstrated  the  alkaline  character  of  the  principle  dis- 
covered by  Gomez  and  Laubert,  and  gave  it  definitively  the  name  of  cinchonine. 
They  discovered  in  the  yellow  or  Calisaya  bark  another  alkaline  principle,  which 
they  denominated  quinine.  Both  these  bases  they  proved  to  exist  in  the  barks, 
combined  with  tinic  acid,  in  the  state  of  kinate  of  cinchonine  and  of  qui' 
nine.  It  was,  moreover,  established  by  their  labours  that  the  febrifuge  property 
of  bark  depends  upon  the  presence  of  these  two  principles.  In  1833,  MM.  O. 
Henry  and  Delondre  discovered  a  new  alkaloid,  but  afterwards,  finding  its  com- 
position in  its  anhydrous  state  the  same  as  that  of  quinia,  concluded  that  it  was 
a  hydrate  of  that  base.  About  1844,  Winckler  announced  anew  the  existence  of 
the  same  principle,  which  he  considered  distinct,  and  r\B.me6.  chinidine ;  and, 
under  the  similar  title  oi  quinidine,  it  is  now  generally  admitted  to  a  place  among 
the  cinchona  alkaloids.  In  1853,  M.Pasteur  found  that  what  had  been  considered 
as  quinidine  consisted  in  fact  of  two  alkaloids,  for  one  of  which  he  retained  the 
name  of  quinidine,  and  called  the  other  cinchonidine ;  and,  on  pushing  his  inves- 
tigations further,  he  ascertained  that  no  less  than  six  alkaloids  may  be  obtained 
from  different  varieties  of  Peruvian  bark;  namely  quinine  and  quinidine  isome- 
ric with  each  other,  cinchonine  B,n&  cinchonidine  also  isomeric,  and  two  others, 
derivatives  from  the  preceding  through  the  agency  of  heat,  viz.,  quinicine  from 
quinine,  and  cinchonicine  from  cinchonine,  each  being  isomeric  with  the  alka- 
loid from  which  it  is  derived.  As  the  termination  a  or  ia  has  been  generally 
adopted  by  American  and  English  chemists  to  distinguish  the  organic  alkaloids 
from  other  organic  proximate  principles,  the  names  of  which  terminate  in  in  or 
ine,  the  terms  quinine  and  cinchonine  of  the  French  writers  have  been  changed 
with  us  into  quinia  and  cinchonia.  On  the  same  principle,  quinidine,  quinicine, 
cinchonidine,  and  cinchonicine  should  be  called  respectively  quinidia,  quini- 
da,  cinchonidia,  and  cinchonicia.  This  method  of  designating  the  vegetable 
alkaloids  is  uniformly  followed  in  the  present  work.* 

It  has  before  been  stated,  on  more  than  one  occasion,  that  the  three  officinal 
varieties  of  bark  are  distinguished  by  peculiarities  of  composition.  We  give 
the  result  of  the  analysis  of  each  variety,  as  obtained  by  Pelletier  and  Caven- 
tou.  (Journ.  de  Pharm.,  vii.  70,  89,  92.) 

Pale  hark  of  Loxa  contains,  1.  a  fatty  matter;  2.  an  insoluble  red  colouring 

*  Reference  has  been  made  in  a  note  to  the  discovery,  by  Pelletier  and  Coriol,  of  an 
alkaloid  called  aricina  in  the  Arica  or  Cusco  bark.  It  was  obtained  by  the  same  process 
as  that  employed  in  the  extraction  of  quinia  from  yellow  bark.  It  is' white,  crystalliz- 
able,  and  aistinguisable  from  cinchonia,  which  it  in  many  respects  resembles,  by  exhibit- 
ing a  green  colour  under  the  action  of  nitric  acid,  and  by  the  property,  possessed  by  its 
sulphate,  of  forming  a  tremulous  jolly  when  a  saturated  boiling  solution  of  the  salt  is  al- 
lowed to  cool.  Manzini  obtained  from  Jaen  bark  an  alkaline  substance  which  he  sup- 
posed to  be  peculiar,  and  named  cinchovatin  ;  but  the  same  had  been  obtained  by  Bouchar- 
dat,  and  considered  by  him,  as  well  as  by  Pelletier,  to  be  identical  with  aricina ;  and 
Winckler,  having  extracted  a  portion  from  the  bark,  and  examined  it  with  great  care, 
coincided  in  this  conclusion.  {Journ.  de  Pharm.,  3e  s^r.,  ii.  95  et  313;  Central  Blait, 
A.  D.  1844,  p.  126.)  Much  doubt,  however,  exists  on  the  subject  of  this  supposed  alkaloid, 
and  by  Mr.  Howard  it  is  thought  most  probably  to  have  been  quinidia. 

Besides  the  alkaloids  mentioned  in  the  text,  the  claims  of  which  as  characteristic  con- 
stituents of  Peruvian  bark  are  admitted,  and  besides  the  aricina  of  Pelletier,  there  are 
others,  the  discovery  of  which  has  been  from  time  to  time  announced,  but  of  which  the 
pretensions  to  this  rank  have  not  been  so  satisfactorilv  determined.  Of  these  mention 
will  be  made  in  notes,  as  the  opportunity  offers;  our  \imits  not  permitting  that  they 
should  be  introduced  into  the  text  of  the  work. 
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matter ;  3.  a  yellow  colouring  matter ;  4.  tannin,  or  soluble  red  colouring  mat- 
ter; 5.  gum  ;  6.  starch  ;  t.  lignin;  8.  kinate  of  lime  ;  9.  kinate  of  cincJionia, 
with  a  very  viinule  proportion  of  kinate  of  quinia. 

Yellow  Calisaya  hark  contains  the  fatty  matter,  the  cinchonic  I'ed,  the  yel- 
low colouring  mattei*,  tannin,  starch,  lignin,  kinate  of  lime,  and  kinate  of  qui- 
nia, ivith  a  comjmratively  small  proportion  of  kinate  of  cinchonia. 

Bed  bark  contains  the  fatty  matter,  a  large  quantity  of  the  cinchonic  red, 
the  yellow  colouring  matter,  tannin,  starch,  lignin,  kinate  of  lime,  and  a  large 
jproportion  both  of  kinate  of  quinia  and  of  kinate  of  cinchonia. 

Carthagena  bark  generally  contains  the  same  ingredients  with  the  red 
bark,  but  in  different  proportions.  It  has  less  of  the  alkaline  matter,  which  it 
also  yields  with  much  greater  difficulty  to  water,  in  consequence  of  the  abun- 
dance of  insoluble  cinchonic  red  Avhich  it  contains,  and  which  either  involves 
the  salts  of  quinia  and  cinchonia  so  as  to  prevent  the  full  contact  of  water,  or 
retains  these  alkaloids  in  combination.  {Journ.  de  Fharm.,  vii.  105.) 

Besides  quinia  and  cinchonia,  there  can  be  little  doubt  that  two  other  alka- 
loids, quinidia  and  cinchonidia  as  they  are  denominated  in  this  work,  exist  in 
Peruvian  bark;  and  it  is  highly  probable  that,  though  found  most  abundantly 
in  the  pale,  and  some  of  the  Carthagena  barks,  they  are  contained  at  least 
occasionally,  to  a  greater  or  less  extent,  in  all ;  while  two  others  quinicia  and 
cinchonicia,  if  they  do  not  pre-exist  in  the  barks,  result  from  the  processes 
employed  in  the  separation  of  the  alkaloids  just  mentioned. 

Another  bitter  principle  was  extracted  from  Calisaya  bark  by  Winckler.  He 
named  it  kinovic  bitter ;  but,  having  been  supposed  to  possess  acid  properties, 
it  was  afterwards  denominated  kinovic  acid.  It  is  thought  to  exist  in  the  bark 
in  a  free  state  (Schwartz,  Pharm.  Cent.  Blatt,  1852,  p.  194),  as  well  as  com- 
bined with  one  or  more  of  the  alkaloids.  The  nauseous  taste  of  some  of  the 
barks  has  been  ascribed  to  this  principle. 

By  the  experiments  of  Henry  jun.  and  Plisson,  it  may  be  considered  as 
established,  that  the  alkaloids  of  the  different  varieties  of  bark  are  combined 
at  the  same  time  with  kinic  acid,  and  with  one  or  more  of  the  colouring  mat- 
ters, which,  in  relation  to  these  substances,  appear  to  act  the  part  of  acids. 
This  idea  was  originally  suggested  by  Ilobiquet.  {Journ.  de  Pharm.,  xii.  282, 
369.)  The  compounds  of  quinia,  cinchonia,  &c.  with  the  colouring  matter,  are 
scarcely  soluble  in  water,  while  their  kinates  are  very  soluble. 

From  these  statements  it  appears  that  the  three  officinal  varieties  of  bark 
differ  little  except  in  the  proportion  of  their  constituents.  All  contain  quinia 
and  cinchonia;  the  yellow  bark  most  of  the  first,  the  pale  of  the  second,  and 
the  red  a  considerable  quantity  of  both.  All  probably  contain,  occasionally  at 
least,  the  other  characteristic  alkaloids.  Gum  was  found  in  the  pale,  but  not 
in  the  red  or  yellow.  Kinovic  bitter,  though  first  discovered  in  the  yellow, 
probably  exists  in  others. 

The  odour  of  bark  appears  to  depend  on  a  volatile  oil,  which  Fabroni  and 
Trommsdorf  obtained  by  distillation  with  water.  The  oil  floated  on  the  sur- 
face of  the  water,  was  of  a  thick  consistence,  and  had  a  bitterish,  acrid  taste, 
with  the  odour  of  bark.* 

The  fatty  matter,  which  was  first  obtained  pure  by  M.  Laubert,  is  of  a 
greenish  colour  as  obtained  from  the  pale  bark,  orange-yellow  from  the  yellow. 
It  is  insoluble  in  water,  soluble  in  boiling  alcohol,  which  deposits  a  part  of  it 
on  cooling,  very  soluble  in  ether  even  cold,  and  saponifiable  with  the  alkalies. 

The  cinchonic  red  of  Reuss,  the  insoluble  red  colouring  matter  of  Pelletier 

*  A  very  careful  chemical  examination  of  several  varieties  of  Peruvian  bark  has  been 
made  by  Dr.  E.  Keichardt,  the  results  of  which  are  given  in  a  paper,  which  received  a 
prize  from  the  Philosophical  Society  of  Jena.  The  following  are  the  constituents  of  the 
barks  examined.  1.  Orrjanic  constituents ;  quinia,  cinchonia,  ammonia,  kinic  acid,  kinovic 
acid,  cincho-tannic  acid,  oxalic  acid,  sugar,  wax,  cinchonic  red,  humic  acid,  and  cellulose. 
2.  Inorganic  constituents;  chloride  of  potassium,  carbonates  of  potassa,  magnesia,  and  lime, 
phosphates  of  lime,  alumina,  and  iron,  silicate  of  lime,  sulphate  of  lime,  and  oxide  of 
manganese.  (Chem.  Pharm.  Cent.  Blatt,  Sept.  12, 1855,  p.  637.) — Note  to  the  eleventh  edition. 
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and  Oaventou,  is  reddish-brown,  insipid,  inodorous,  largely  soluble  in  alcohol 
especially  when  hot,  and  almost  insoluble  in  ether  or  water,  though  the  latter 
dissolves  a  little  at  the  boiling  temperature.  The  acids  promote  its  solubility 
in  water.  It  precipitates  tartar  emetic,  but  not  gelatin ;  but  if  treated  with  a 
cold  solution  of  putu.ssa  or  soda,  or  by  ammonia,  lime,  or  baryta,  with  heat, 
and  then  jjrecipituted  by  an  acid,  it  acquires  the  property  of  forming  an  inso- 
luble eompounil  with  gelatin,  and  seems  to  be  converted  into  tannin.  It  is  pre- 
cipitated by  subacetate  of  lead.  It  is  most  abundant  in  the  red  bark,  and  least 
80  in  the  pale,  lierzelius  supposed  it  to  be  formed  from  tannin  by  the  actiou 
of  the  air.  According  to  Schwartz,  it  results  from  the  al)sorption  by  the  tannin 
of  three  eqs.  of  oxygen,  and  the  elimination  of  two  eqs.  of  carbonic  acid  and  one 
eq.  of  water,  (rhann.  Cent,  lilatt,  1852,  p.  194.)  There  is  reason  to  believe 
that  it  is  also  produced  by  changes  in  the  alkaloids  under  the  influence  of  light. 

The  ijellow  coluuri)i</  niallvr  has  little  taste,  is  soluble  in  water,  alcohol,  and 
ether,  precipitates  neither  gelatin  nor  tartar  emetic,  and  is  itself  precipitated 
by  subacetate  of  lead. 

The  tannic  acid,  tannin,  cincho-tannic  acid,  or  soluble  red  colourinrj  matter 
of  Pelletier  and  Caventou,  has  been, considered  as  possessing  all  the  proper- 
ties which  characterize  the  proximate  vegetable  principles  associated  together 
under  the  name  of  tannic  acid.  It  has  a  brownish-red  colour  and  austere  taste, 
is  solul)le  in  water  and  alcohol,  combines  with  metallic  oxides,  and  produces 
precipitates  with  the  salts  of  iron,  which  vary  in  colour  according  to  fse  va- 
riety of  bark,  being  deep-green  with  the  pale  bark,  blackish-brown  with  the 
yellow,  and  reddish-brown  with  the  red.  It  also  forms  white  precipitates  with 
tartar  emetic  and  gelatin,  and  readily  combines  with  atmospheric  oxygen,  be- 
coming insoluble.  It  must,  however,  differ  materially  from  the  tannic  acid  of 
galls,  which  could  not  exist  in  aqueous  solutions  containing  cinchonia  and 
quinia  without  forming  insoluble  compounds  with  them. 

But  the  most  interesting  and  important  constituents  of  Peruvian  bark  are 
the  alkaline  and  active  principles  quinia,  cinchonia,  &c.,and  thekinicand  kinovic 
acids,  with  the  former  of  which  the  latter  principles  are  combined.  In  relation 
to  these,  therefore,  we  shall  bo  more  minute  in  our  details. 

Quinia.  As  usually  prepared,  quinia  is  whitish,  rather  flocculent,  and  not 
crystalline ;  but  it  may  with  care  be  crystallized  from  its  alcoholic  solution  in 
silky  needles;  and  Liebig  obtained  it  from  a  somewhat  ammoniacal  watory 
solution  in  the  same  form.  It  is  inodorous  and  very  bitter.  At  about  300°  F. 
it  melts  without  chemical  change,  and  on  cooling  becomes  brittle.  By  carefully 
regulated  heat,  it  may  be  sublimed  unchanged,  assuming  a  crystalline  form. 
(VV'addington,  Fharm.  Joui-n.  and  Trans.,  March,  1868,  p.  413.)  It  is  soluble 
in  about  400  parts  of  cold  and  250  of  boiling  w^ater,  is  very  soluble  in  alcohol 
and  ether,  and  dissolved  by  the  fixed  and  volatile  oils.  The  alcoholic  solution 
is  intensely  bitter.  Quinia  is  unalterable  in  the  air.  It  forms  salts  with  the 
acids  which  readily  crystallize.  The  tannate,  tartrate,  and  oxalate  are  said  to 
be  insoluble  or  nearly  so,  but  are  dissolved  by  an  excess  of  acid.  The  acetate, 
according  to  Prof.  J.  M.  Maisch,  is  so  slightly  soluble  that  it  is  precipitated  from 
a  solution  of  the  sulphate  by  the  acetates  of  magnesia  and  the  alkalies.  {Am. 
Journ.of  Pharm.,  xxx.  386.)  When  recently  precipitated  quinia,  diffused  in 
water,  is  exposed  to  the  action  of  a  stream  of  carbonic  acid  gas,  the  (juinia  is  dis- 
solved ;  and,  if  the  solution  be  exposed,  acicular  crystals  of  carl)onate  of  quinia 
are  deposited,  which  effloresce  in  the  air,  are  soluble  in  alcohol,  but  insoluble  in 
ether,  have  an  alkaline  reaction,  and  effervesce  with  acids.  After  the  deposition 
of  the  crystals  has  ceased,  the  solution  yields  quinia  on  evaporation,  (Langlois, 
Comptcs  liendus,  Nov.  7, 1853,  p.  727,)  Freshly  precipitated  quinia  is  scarcely 
soluble  to  an  appreciable  extent  in  an  excess  of  potassa,  but  is  more  readily  dis- 
solved by  ammonia,  (Wadgymar,^m.  Journ.  of  Pharm.,  Sept,  1866,  p.  451,) 

Quinia  and  its  salts  may  be  distinguished  from  all  other  vegetable  alkalies 
and  their  salts,  excepting  only  quinidia,  by  the  beautiful  emerald-green  colour 
which  results,  when  their  solution  is  treated  first  with  solution  of  chlorine  and 
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then  with  ammonia,  and  which  changes  to  a  white  or  violet  upon  saturation 
with  a  dilute  acid.  The  least  quantity  of  quinia  may  be  detected  by  powder- 
ing the  substance  supposed  to  contain  it,  then  shaking  it  with  ether,  and  adding 
successively  the  tests  just  mentioned.  Its  salts  are  precipitated  by  the  bichlo- 
rides of  mercury  and  platinum,  and  of  a  buff  colour  by  the  terchloride  of  gold. 

In  relation  to  the  property,  possessed  by  quinia,  of  imparting  fluorescence  to 
its  watery  solution,  which  is  possessed  also,  though  in  less  degree,  by  other 
cinchona  alkaloids,  there  will  be  occasion  to  speak  under  Sulphate  of  Quinia, 
in  Part  II.  of  this  work;  in  connection  with  the  singular  discovery,  by  Dr. 
Benee  Jones,  of  Loudon,  of  a  substance  normally  present  in  the  animal  system 
having  analogous  properties,  and  therefore  named  by  him  "animal  quinoidine." 

The  composition  of  quinia  is  differently  given.  According  to  Liebig,  it  con- 
sists of  twenty  eqs.  of  carbon,  twelve  of  hydrogen,  one  of  nitrogen,  and  two  of 
oxygen  (C^^IIj^NOj),  and  its  combining  number  is  162.  This  formula  is  based 
on  the  supposition  that,  of  the  two  salts  which  quinia  forms  with  most  acids, 
the  one  containing  the  smallest  proportion  of  acid  is  a  di-salt,  consisting  of  two 
eqs.  of  base  and  one  of  acid,  and  the  other  neutral,  consisting  of  one  eq.  of  each. 
Another  view  is,  that  the  first  of  these  salts  is  neutral,  and  the  second  a  bi-salt; 
and,  if  this  be  admitted,  the  above  combining  number  must  be  doubled.  Upon 
the  latter  supposition,  the  formula,  according  to  Laurent,  is  C^gH^j^NjO^  and  the 
combining  number  310;  according  to  Regnault  and  Strecker,  the  former  is 
C^gHj^N.^^  and  the  latter  324,  being  just  double  the  number  of  Liebig,  and 
probably  correct,  at  least  so  far  as  concerns  the  relative  proportion  of  the  seve- 
ral ingredients.* 

There  is  reason  to  believe  that  quinia  may  become  uncrystallizable  without 
change  of  composition,  and  impart  to  its  salts  the  same  uncrystallizable  char- 
acter. In  this  state  it  is  called  amoiyhous  quinia.  This  is  always  among  the 
substances  left  in  the  mother-waters  after  the  crystallization  of  sulphate  of 
quinia,  in  its  preparation  from  Calisaya  bark.  More  will  be  said  of  this  under 
sulphate  of  quinia  in  the  second  part  of  this  work. 

Quinia  is  obtained  by  treating  its  sulphate  with  the  solution  of  an  alkali, 
collecting  the  precipitate,  washing  it  till  the  water  comes  away  tasteless,  then 
drying  it,  dissolving  it  in  alcohol,  and  slowly  evaporating  the  solution. 

The  most  important  artificial  salt  of  quinia  is  the  sulphate,  the  process  for 
procuring  which,  as  well  as  its  properties,  will  be  hereafter  described.  The 
valerianate  has  been  introduced  into  the  U.  S.  Pharmacopoeia,  and  the  citrate 
of  iron  and  quinia  both  into  this  and  the  British,  which  give  processes  for  their 
preparation.  The  phosphate,  acetate,  citrate, lactate,  camphor  ate,  f err  ocyanate, 
tannate,  arsenite,  antimoniate,  urate,  hypophosphite,  and  chlorate,  have  also 
been  employed  or  recommended ;  but  none  of  them  has  yet  gained  admittance 

*  Langlois  found  the  carbonate  of  quinia,  deposited  from  a  solution  in  carbonic  acid 
water,  to  contain  one  eq.  of  acid  and  one  of  base,  admitting  the  combining  number  of 
the  latter  to  be  162 ;  and,  if  this  salt  be  considered  neutral,  the  result  will  tend  to  confirm 
the  view  of  Liebig.  (Compies  Rendus,  Nov.  7,  1853,  p.  727.)  On  the  contrary,  Adolphus 
Strecker,  who  has  made  an  elaborate  analysis  of  quinia  and  its  compounds,  has  adopted 
the  formula  C^oH24N20^  (eq.  324),  basing  his  opinion  chiefly  on  the  composition  of  the 
double  chloride  of  platinum  and  quinia,  and  on  the  fact,  that  the  only  crystallizable 
nitrate  he  could  obtain  coincides  with  the  officinal  sulphate,  and  that  in  this  compound  one 
eq.  of  oxide  of  silver  may  be  made  to  replace  one  eq.  of  water,  so  as  to  form  a  nitrate  of 
silver  and  quinia.  (See^m.  Journ.  of  Pharm.,  xxvii.  241  and  321.)  To  the  same  point 
tends  the  fact,  that  the  officinal  sulphate  of  quinia  is  the  more  permanent  of  the  two  sul- 
phates. Upon  the  whole,  we  are  inclined  to  the  view  which  considers  the  formula  to  be 
C^gHj^lSr^O^,  and  the  combining  number  324.   {Note  to  the  eleventh  edition.) ^ 

Oxyquinia.  Schutzenberger  has  ascertained  that  when  sulphate  of  quinia  is  boiled  with 
a  solution  of  nitrite  of  potassa,  nitrogen  escapes  with  eflTervescence,  and  the  liquid,  after 
cooling,  deposits,  on  the  addition  of  ammonia,  a  white,  granular  substance,  which,  when 
dissolved  in  alcohol,  and  obtained  in  a  dry  state  by  the  evaporation  of  the  menstruum, 
assumes  a  transparent,  resinous  appearance.  By  contact  with  water  it  becomes  crystalline. 
This  substance  has  alkaline  properties,  and  differs  from  quinia  only  in  containing  two  ad- 
ditional eqs.  of  oxygen.  It  has,  therefore,  been  named  oxyquinia.  [Comptes  Rendus,  Juillet 
12,  1858,  p.  81.)— iVo^e  to  the  twelfth  edition. 


PART  I.  Cinchona.  299 

into  the  PhnrmaoopcBias,  and  none  probably  is  superior  to  the  ofTicinal  sul- 
phate. The  first  five  may  be  prepared  by  saturating  a  solution  of  the  aeids  re- 
spectively with  (piinia,  and  evaporating  the  solutions.  The  camphorale  is  re- 
commended as  a  substitute  for  the  valerianate.  (Am.  Journ.  of  1* harm.,  July, 
1865,  p.  254.)  The /(?rroff/ana/*Ms  (lirected  to  be  made  by  boiling  together  two 
parts  of  sulphate  of  (juinia  and  three  of  ferrocyanide  of  potassium  in  a  very  little 
water,  ])0uring  off  the  liquor  from  a  greenish-yellow  Bul>stanco  of  an  oily  con- 
sistence which  is  precipitated,  washing  the  latter  with  distilled  wat<^,'r,  then  dis- 
solving it  in  strong  alcohol  at  100°  ¥.,  filtering  immediately,  and  afterwards 
evaporating  the  solution.  {Am.  Joarn.of  Fharm.,  xii.  351.)  M.  Pelouze,  how- 
ever, found  this  preparation  to  be  pure  quinia,  mixed  with  a  little  Prussian 
blue.  (Archives  Gen.,  3e  s^r,  xv.  236.)  The  tannale  may  be  prepared  l)y  pre- 
cipitating the  infusion  of  bark,  or  solution  of  sulphate  of  quinia,  by  the  infusion 
of  galls  or  solution  of  tannic  acid,  and  then  washing  and  drying  the  precipi- 
tate. It  has  the  advantage  of  pos.sessing  little  taste,  while  experience  has  shown 
that  it  is  little  if  at  all  inferior  in  antiperiodic  powers  to  the  sulphate;  but  its 
amorphous  condition  renders  it  more  liable  to  adulteration.  Either  of  these  salts 
maybe  given  in  the  same  dose  as  the  sulphate.  Arsenite  of  quinia  has  been 
recommended  by  Dr.  Ringdon,  especially  in  chronic  cutaneous  affections.  He 
prepares  it  by  boiling  64  grains  of  arseuious  acid,  with  half  the  quantity  of  car- 
bonate of  potassa,  in  four  fluidounces  of  distilled  water  until  dissolved,  adding 
water  enough  to  make  the  solution  measure  four  fluidounces,  and  then  mixing 
five  drachms  of  this  solution  with  two  scruples  of  sulphate  of  quinia,  previ- 
ously dissolved  in  boiling  distilled  water.  The  arsenite  of  quinia  is  thrown 
down  in  the  form  of  a  white  curdy  precipitate,  which  is  to  be  washed  on  a  filter 
and  dried.  It  is  uncrystallizable,  insoluble  in  water,  and  soluble  in  alcohol.  The 
dose  is  one-third  of  a  grain,  given  at  first  twice  a  day,  and  afterwards  three  and 
four  times  a  day.  (Proa.  Med.  and  Surg.  Journ.,  Aug.  25,  1847.)  Antimoniate 
of  quinia  has  been  recommended  by  Dr.  La  Camera,  of  Naples,  as  a  febrifuge, 
being  especially  applicable  to  cases  of  doubtful  periodicity.  It  unites,  he  thinks, 
the  evacuant  properties  of  the  antimonials  with  the  antiperiodic  property  of  qui- 
nia. The  dose  is  two  or  three  grains,  four  times  a  day.  (Journ.  de  Fharm. ,  3e  ser., 
XXV.  471.)  The  urate  of  quinia  is  thought  by  Dr.  Perayre,  of  Bordeaux,  to  be 
peculiarly  efficacious  in  obstinate  intermittonts.  It  is  prepared  by  boiling  10 
parts  of  crude  quinia  in  water,  adding  gradually  20  parts  of  crystallized  uric  acid, 
and,  after  sufficient  ebullition,  filtering  and  evaporating.  A  yellow  salt  is  ob- 
tained, sometimes  amorphous,  more  frequently  crystalline,  soluble  in  hot  and  less 
80  in  cold  water,  and,  according  to  the  author,  capable  of  curing  intermittent 
fever  in  smaller  doses  than  the  sulphate,  with  less  cerebral  disturbance,  le.ss 
bitterness,  and  easier  tolerance  by  the  stomach.  (Journ.  de  Pha7'm.,  '6e  ser., 
xxxvii.  139.)  The  hypophosphite  of  quinia  has  been  brought  into  notice  by  Dr. 
J.  Lawrence  Smith,  of  the  University  of  Louisville,  who  prepares  it  by  mixing, 
in  a  large  porcelain  capsule,  50  ounces  of  sulphate  of  quinia,  2  gallons  of  dis- 
tilled water,  and  2  ounces  of  hypophosphorous  acid,  heating  the  mixture  to  200°, 
and  then  adding  a  solution  of  hypophosphite  of  baryta  sufficient  to  produce  com- 
plete decomposition,  an  excess  of  the  latter  salt  being  scrupulously  avoided. 
Sulphate  of  baryta  and  hypophosphite  of  quinia  are  formed,  the  latter  in  solu- 
tion. The  solution  is  filtered  while  hot,  and  on  cooling  deposits  the  salt  in  crys- 
tals. If  the  sulphate  of  baryta  be  washed,  the  washings  added  to  the  mother- 
waters  of  the  first  crystallization,  and  the  mixed  liquors  carefully  evaporated,  a 
fresh  crop  of  crystals  will  be  obtained.  The  salt  consists  of  one  eq.  of  quinia 
(admitting  the  double  numbers)  and  one  of  hypophosphorous  acid,  with  two  eqs. 
of  water  of  crystallization.  (Am.  Journ.  of  Fharm.,  Sept.  1860,  p.  410.)* 

*  The  chlorate  of  quinia  is  best  prepared,  according  to  Mr.  C.  R.  C.  Tichborno,  from 
cblorate  of  baryta.  He  mixes  in  a  porcelain  dish  810  grains  of  chlorate  of  baryta  dis- 
solved in  a  little  boiling  water  with  2  ounces  avoird.  of  sulphate  of  quinia,  and  12  ounces 
of  hot  water,  at  194°  F.;  a  slight  excess  of  the  sulphate  being  used  to  ensure  the  precipi- 
tation of  all  the  barium.  Owing  to  this  excess,  a  slight  pellicle  of  sulphate  of  quinia  floats 
on  tho  surface.    Apply  heat,  and  gradually  add  a  very  little  precipitated  carbonate  of 
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Cinchonia.  This,  when  pure,  is  white,  ciystallizable  from  its  alcoholic  solu- 
tion in  four-sided  prisms  with  oblique  terminal  facets,  soluble  in  2500  parts  of 
boiling  water,  almost  insoluble  in  cold  water,  soluble  in  boiling  alcohol  which 
deposits  a  portion  upon  cooling,  and  slightly  soluble  in  ether  and  in  the  fixed 
and  volatile  oils.*  Its  bitter  taste,  at  first  not  very  obvious  in  consequence  of 
its  difficult  solubility,  is  developed  after  a  short  time  by  the  solution  of  a  minute 
portion  in  the  saliva.  Its  alcoholic,  ethereal,  and  oleaginous  solutions  are  very 
bitter.  By  heat  it  is  melted  and  partially  changed,  and,  if  the  heat  be  cautiously 
increased,  sublimes  into  a  matted  tissue  of  fine  crystals,  which  have  the  same 
formula  as  the  pure  alkaloid.  (Hlasiwetz,  Cliem.  Gaz.,  ix.  90.)  Waddington 
found  it  to  sublime  readily,  without  change,  and  in  perfectly  characteristic  crys- 
tals. (Pharm.  J.  and  Trans.,  March,  1868,  p.  414. )f  Its  alkaline  character  is 
very  decided,  as  it  neutralizes  the  strongest  acids.  Of  the  salts  of  cinchonia,  the 
sulphate,  nitrate,  muriate,  phosphate,  and  acetate  are  soluble  in  water.  The  neu- 
tral tartrate,  oxalate,  and  gallate  are  insoluble  in  cold  water,  but  soluble  in  hot 
water,  alcohol,  or  an  excess  of  acid.  Winckler  has  show^n  that  cinchonia  is  ren- 
dered uncrystallizable  or  amorphous  by  sulphuric  acid  in  excess,  aided  by  heat; 
a  fact  of  importance  in  the  preparation  of  the  sulphate  of  this  alkaloid.  (Chem. 
Gaz.,  March  15, 1848.)  Cinchonia  is  but  little  more  soluble  in  carbonic  acid  water 
than  in  pure  water,  and  does  not,  like  quinia,  yield  crystals  of  the  carbonate  on 
exposure  of  its  carbonic  acid  solution.  (Comptes  Re'ndus,  Nov.  T,  1853,  p.  12*7.) 

Several  processes  have  been  employed  for  the  preparation  of  cinchonia.  One 
of  the  simplest  is  the  following.  Powdered  pale  bark  is  submitted  to  the  action 
of  sulphuric  or  muriatic  acid  very  much  diluted,  and  the  solution  obtained  is 
precipitated  by  an  excess  of  lime.  The  precipitate  is  collected  on  a  filter,  washed 
with  water,  and  treated  with  boiling  alcohol.  The  alcoholic  solution  is  filtered 
while  hot,  and  deposits  the  cinchonia  when  it  cools.  A  further  quantity  is  ob- 
tained by  evaporation.  If  not  perfectly  white,  it  may  be  made  so  by  converting 
it  into  a  sulphate  with  dilute  sulphuric  acid,  then  treating  the  solution  with  ani- 
mal charcoal,  filtering,  precipitating  by  an  alkali,  and  rcdissolvingby  alcohol  in 
the  manner  already  mentioned.  It  may  also  be  obtained  from  the  mother-waters 
of  sulphate  of  quinia  by  diluting  them  with  water,  precipitating  with  ammonia, 
collecting  the  precipitate  on  a  filter,  washing  and  drying  it,  and  then  dissolving 
it  in  boiling  alcohol,  which  deposits  the  cinchonia  in  a  crystalline  form  upon  cool- 
ing. It  may  be  still  further  purified  by  a  second  solution  and  crystallization. 

The  same  remarks  in  relation  to  equivalent  composition  apply  to  cinchonia  as 
those  already  made  in  reference  to  quinia.  According  to  the  view  which  con- 
siders the  salts  as  basic  and  neutral,  cinchonia  consists  of  twenty  eqs.  of  carbon, 
twelve  of  hydrogen,  one  of  nitrogen,  and  one  of  oxygen  (C^oHj^NO);  and  its 
combining  number  is  154.  This  is  the  formula  of  Liebig.  The  other  view  would 
double  these  numbers;  the  formula  being  C^^H^^N^O^,  and  the  eq.  308. 

Exposed  to  the  air,  cinchonia  does  not  suffer  decomposition,  but  very  slowly 

baryta  till  the  coating  of  sulphate  is  replaced  by  a  slight  oily  pellicle  of  alkaloid.  The 
chlorate  of  quinia  is  now  obtained  by  evaporation  and  crystallization.  For  a  mode  of 
preparing  the  chlorate  of  baryta,  see  a  communication  from  Dr.  C.  Lewis  Diehl,  in  the 
Amer.Journ.  of  Pharm.  (March,  1868,  p.  101). 

The  chlorate  crystallizes  from  its  solution  in  fungoid  tufts,  consisting  of  filiform,  snow- 
white  crystals,  radiating  from  a  centre.  It  melts  with  heat,  and  in  the  air  at  length  takes 
fire,  burning  vividly,  and  if  dry  sometimes  with  explosion,  leaving  a  carbonaceous  residue. 
It  is  very  soluble  in  boiling  water,  but  sparingly  in  cold,  and  is  deposited  from  its  hot 
solution  on  cooling.  Gently  warmed  with  muriatic  acid,  it  emits  chlorine  copiously ; 
and  ammonia  now  added  in  excess  occasions  an  emerald-green  colour ;  thus  showing  that 
it  is  a  compound  of  chloric  acid  and  quinia.  [Pharm.  Journ.  and  Ti'ans.,  2d  ser.,  viii. 
135.) — Note  to  the  thirteenth  edition. 

*  According  to  Hesse,  cinchonia  is  soluble  at  68°  F.  in  8670  parts  of  water,  in  125-7 
parts  of  alcohol  of  0-852,  and  in  371  parts  of  ether  of  0-7305.  [^QQ-Am.  Journ.  of  Pliarm., 
XXXV.  54.) — Note  to  the  twelfth  edition. 

•)•  It  is  asserted  that  the  muriates  of  quinia,  cinchonia,  and,  quinidia,  heated  on  a  slip 
of  platinum,  short  of  combustion,  emit  a  purple  vapour  like  iodine.  Neither  the  alka- 
loids nor  their  sulphates  have  this  property;  but  the  addition  of  one-tenth  of  muriate  will 
cause  the  evolution  of  the  coloured  vapour.  (J.  de  Pharm.  ei  de  Chim.,  4e  ser,  iii.  397). — 
Note  to  the  thirteenth  edition. 
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absorbs  carbonic  acid,  and  acquires  the  property  of  cfferi'escinff  sliffbtly  with 
acids.  It  is  precipitated  of  a  sulphur-yellow  by  the  torchlorlde  of  j^old.  Chlorine 
water  dissolves  it  or  any  of  its  salts  without  change ;  but  if  ammonia  be  now 
added,  a  white  precipitate  is  produced.  It  is  thus  distinj^uishable  from  (piinia. 
Dr.  J.  \V.  Hill,  U.S.A.,  proposes  ferrocyanide  of  jiotasHium  as  a  very  delicate 
test  of  cinchonia.  If  added  to  the  solution  of  a  salt  of  this  alkaloid,  it  produces 
a  yellowish-white  curdy  precipitate,  which  is  dissolved  upon  the  application  of 
a  gentle  heat,  but  is  again  deposited,  when  the  liquid  cools,  as  an  abundant 
crop  of  golden-yellow  cry.stals.  No  other  alkaloid  exhibits  the  same  reaction. 
A  cloudy  precipitate  is  produced  by  the  same  reagent  with  a  salt  of  quinia,  but 
this  does  not  happen  when  the  ferrocyanide  is  in  excess,  and,  if  the  precipitate 
is  dissoved  iiy  heat,  no  subsidence  takes  place  on  cooling.  Hence,  in  the  appli- 
cation of  this  test  to  cinchonia,  a  slight  excess  of  the  ferrocyanide  should  be 
added.  (Am.  Joum.  of  Sci.  and  Art»,  July,  1858,  p.  108.) 

Sulphate  of  cinchonia  (disulphate  of  Liebig),  the  only  salt  of  this  base  which 
has  been  employed  in  a  separate  state,  is  now  one  of  the  U.  S.  officinals,  and  will 
be  treated  of  in  the  second  part  of  this*  work  among  the  Preparations. 

Quinidia(fjui7ndinf')  and  Ginchonidia  (cinchonidine).  It  has  been  already 
stated  that  the  substance,  at  one  time  considered  as  a  peculiar  alkaloid,  and 
denominated  quinidia  or  quinidine,  has  been  ascertained  to  be  generally  com- 
plex, and  to  con.sist  of  two  distinct  alkaloids  in  variable  proportions.  For  one 
of  these,  in  consequence  of  its  similarity  in  chemical  constitution  to  quinia,  Pas- 
teur retained  the  name  of  quinidine  (quinidia),  while  he  called  the  other,  from  a 
similar  resemblance  to  cinchonia,  cinchonidine  (cinchonidia).  It  is  unfortunate 
that  Pasteur's  quinidine  is  the  alkaloid  which  in  general  constitutes  the  smaller 
proportion  of  the  complex  substance  formerly  so  named;  his  cinchonidine  ex- 
isting in  it  much  more  largely,  and  sometimes,  there  is  reason  to  believe,  con- 
stituting almost  the  whole  of  it.  Nevertheless,  it  is  necessary  to  adopt  the 
nomenclature  of  Pasteur,  as  corresponding  strictly  with  the  chemical  relations 
of  the  several  substances  concerned.  The  student  will,  therefore,  take  care  not 
to  confound  the  quinidia  as  formerly  described  with  the  pure  alkaloid  of  the 
same  name,  and  to  recollect  that  the  former  substance  corresponds  more  closely 
with  cinchonidia  (the  cinchonidine  of  Pasteur),  and  sometimes  probably  consists 
of  it  exclusively,  or  nearly  so. 

Quinidia  (quinidine,  Pasteur)  is  isomeric  with  quinia,  having  the  constitu- 
tion C^^HjjNjO^,  or  C^HjjNO  .  It  crystallizes  readily  in  rhombic  prisms,  which 
contain  four  eqs.  of  water,  and  effloresce  on  exposure  to  the  air.  It  is  sublima- 
ble  by  heat  without  change,  and  is  condensed  in  a  crystalline  form.  ( Wadding- 
ton.)  It  resembles  quinia  not  only  in  composition,  but  also  in  its  chemical  re- 
lations with  chlorine  and  ammonia,  being  rendered  green  by  the  successive  action 
of  those  agents.  According  to  Dr.  Herapath,  it  resembles  quinia  also  in  causing 
a  fluorescent  appearance  when  dissolved  in  water,  which  is  not  the  case  with 
either  cinchonia  or  cinchonidia,  or  is  so  at  least  in  a  much  less  degree.  (See 
Am.  Joum.  ofFharm.,  xxix.  245.)  It  differs,  however,  in  its  greater  facility 
of  crystallization,  in  its  much  less  solubility  in  ether,  and  in  its  influence  on 
polarized  light,  quinidia  producing  deviation  to  the  right,  and  quinia  to  the  left. 
De  Vry,  of  Rotterdam,  states,  as  the  result  of  his  observation,  that  quinidia  (of 
Pasteur)  forms  a  salt  of  very  difficult  solubility  with  hydriodic  acid;  and,  con- 
sequently, when  a  solution  of  iodide  of  potassium  is  added  to  a  solution  of  sul- 
phate of  quinidia,  a  white  precipitate  takes  place.  By  this  test  quinidia  may 
be  distinguished  from  the  other  cinchona  alkaloids,  and  detected  when  mixed 
with  them  in  solution;  no  other  yielding  a  precipitate  with  iodide  of  potas- 
sium. (See^m.  Joum.  ofFharm.,  xxix.  233.)  Dr.  Ilcrapath  proposes  another 
test  to  distinguish  this  alkaloid  from  quinia.  If  to  a  solution  of  sulphate  of 
quinia  in  acetic  acid  tincture  of  iodine  be  added,  and  the  mixture  heated  and 
then  allowed  to  cool,  a  beautiful  emerald-green  compound  is  formed  ;  while  sul- 
phate of  quinidia  treated  in  the  same  way,  yields  a  brown  precipitate.  When 
the  mixture  of  this  alkaloid  with  cinchonidia  is  exposed  to  hot  air,  the  crystals 


802  Cinchona.  part  i. 

of  quinidia  effloresce,  and  may  be  distinguished  from  the  others  by  their  opaque 
whiteness.  For  practical  purposes  this  separation  is  unnecessary;  for  there  is 
probably  no  appreciable  difference  in  their  effects  as  remedial  agents.* 

Cinchonidia  {cinchonidine,  Pasteur)  is  isomeric  with  cinchonia,  having  the 
constitution  C^^IIj^NjO^,  or  C^gHj^NO,  and  agrees  also  with  that  alkaloid  in 
forming  anhydrous  crystals,  and  in  not  producing  the  green  colour  with  chlorine 
and  ammonia.  It  differs  in  being  more  soluble  in  ether,  and  in  producing  de- 
viation to  the  left  in  its  influence  on  polarized  light;  cinchonia  producing  de- 
viation to  the  right,  (llegnault,  Cours  Element,  de  Chim.,  4e  ed.,iv.  314.)  If, 
on  exposure  to  hot  air,  white  effloresced  crystals  show  themselves,  it  may  be 
taken  for  granted  that  there  is  an  admixture  of  quinidia.  It  sublimes  readily 
unchanged,  assuming  a  more  or  less  crystalline  form,  and,  with  a  carefully 
regulated  heat,  perfect  crystals  may  be  obtained.  (  Waddington.) 

As  the  two  preceding  alkaloids  have  not  been  thoroughly  investigated,  in  their 
perfectly  pure  and  isolated  state,  in  reference  either  to  their  chemical  or  practi- 
cal relations,  it  will  be  proper  to  state  what  has  been  made  known  of  the  com- 
mercial quinidia,  in  which  they  are  believed  to  exist,  in  general  conjointly. 

Comviercial  quinidia,  consisting  generally  of  proper  quinidia  with  a  much 
larger  proportion  of  cinchonidia,  and  sometimes,  there  is  reason  to  believe,  ex- 
clusively, or  nearly  so,  of  the  latter  alkaloid,  was,  carefully  examined  by  H.  G. 
Leers,  from  whose  paper,  published  originally  in  the  Ann.  der  Chem.  und 
Pharm.  (May,  1852),  the  following  account  of  its  properties  has  been  chiefly 
derived.  It  readily  crystallizes  from  its  alcoholic  solution,  by  spontaneous 
evaporation,  in  hard,  shining,  colourless  crystals,  which  are  easily  pulverized, 
and  yield  a  snow-white  powder.  They  melt  without  decomposition  or  loss  of 
water  at  347°  F.,  and  on  cooling  concrete  into  a  grayish- white  crystalline  mass. 
At  a  higher  heat  they  take  fire,  and  burn  with  the  odour  of  kinole,  and  volatile 
oil  of  bitter  almonds.  Their  taste  is  bitter,  but  less  intensely  so  than  that  of 
quinia.  Quinidia  is  soluble,  according  to  Leers,  in  2580  parts  of  water  at  62°, 
and  in  1858  parts  at  212°,  in  143  (169  Winckler)  of  ether,  and  12  of  alcohol 
of  0835,  both  at  62°  F.;  but  its  solubilities  must,  of  course,  vary  more  or  less 
according  to  the  quantities  of  its  two  components,  quinidia  proper  and  cincho- 
nidia, contained  in  it.  With  the  acids  it  forms  salts,  most  of  which  are  beauti- 
fully crystallizable,  and  much  more  soluble  than  those  of  quinia.  There  are,  as 
of  quinia  and  cinchonia,  two  sets  of  the  salts  of  quinidia,  which  may  be  con- 
sidered either  as  neutral  and  acid,  or  as  basic  and  neutral.  When  treated  first 
with  chlorine  and  then  with  ammonia,  it  does  "not  like  quinia  yield  a  green 
colour,  nor  like  cinchonia  a  white  one,  but  remains  unaffected.  It  differs  from 
quinia  also  by  its  much  less  solubility  in  ether.  From  the  aqueous  solution  of 
its  salts,  the  alkalies,  their  carbonates,  and  bicarbonates  throw  down  pulveru- 
lent precipitates  not  soluble  in  an  excess  of  the  precipitant.  With  phosphate 
of  soda,  nitrate  of  silver,  and  bichloride  of  mercury  it  forms  white,  with  ter- 
chloride  of  gold  light-yellow,  and  with  bichloride  of  platinum  orange-yellow 

*  Cinchonia,  quinia,  quinidia,  and  strychnia,  when  heated  with  caustic  potassa,  yield 
acrid  vapours,  which  condense  into  an  oily  liquid  having  alkaline  properties,  for  which 
the  name  oiquinoiein  was  proposed  by  its  discoverer  Mr.  Gerhardt,  and  which  is  also  called 
cincholin.  It  has  a  peculiar  odour,  not  unlike  that  of  the  bean  of  St.  Ignatius,  and  an  ex- 
tremely acrid  and  bitter  taste  ;  is  slightly  soluble  in  water,  and  freely  so  in  alcohol,  ether, 
and  the  volatile  oils ;  forms  crystallizable  salts  with  the  acids  ;  and  is  characterized  by 
producing  a  yellow  crystalline  precipitate  with  chromic  acid.  It  results  also  from  the  dry 
distillation  of  quinia.  {Jown.  de  Pharm.,  Ze  ser.,ii.  341.)  Dr.  A.  W.  Hofmann  has  found 
that  the  substance  called  Leucol,  existing  in  coal-gas  naphtha,  is  identical  with  cincholin. 
(Chem.  Gazette,  June,  1845,  p.  251.)  More  recently  Mr.  C.  Greville  Williams  has  shown 
that  the  alkaline  matter  called  cincholin  is  complex,  and  that  several  volatile  alkaloids 
result  from  the  decomposition  of  cinchonia  by  potassa  with  heat,  analogous  to  those  found 
in  coal-gas  tar.  {Ibid.,Ang.  15,  1865,  p.  301.  See  also  Gregory' s  Chemistry ,  iih  ed.,Lond., 
p.  400.)  Dr.  Stenhouse  proposes,  as  a  test  of  the  presence  of  alkaline  principles  in  bark, 
to  macerate  with  dilute  sulphuric  acid,  precipitate  with  solution  of  carbonate  of  potassa 
or  soda  in  excess,  and  distil  the  precipitate  with  a  great  excess  of  caustic  potassa  or  soda. 
Cincholin  will  distil  over  in  oily  drops,  recognisable  by  its  peculiar  odour  and  strong  al- 
kaline properties.  [Philos.  Mag.,  xxvi.  199.) 
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precipitates.  It  may  be  obtained  by  fir«t  precipitating?  it  from  the  solution  of 
one  of  its  Halt8  by  an  alkali,  and  then  repeatedly  disHolviuji?  in  alcohol  and  crys- 
tallizinjf,  until  it  is  entirely  freed  from  a  greeni»b-yellow  reHinou»  Kubfitance 
which  irf  apt  to  attend  it.  From  quinia  it  may  be  separated  by  repeated  washing 
with  ether,  until  the  ethereal  solution  no  longer  affords  evidence  of  the  presence 
of  quinia  by  the  test  of  chlorine  and  ammonia.  In  this  state  it  must  be  looked 
on  as  unmixed  cinchonidia.  One  of  the  distinctive  characters  of  ihis  complex 
alkaloid  is,  according  to  Guibourt,  that,  while  oxalate  ofquinia  is  quite  insoluble 
in  water,  oxalate  of  quinidia  {commercial)  is  very  soluble,  and  easily  crystal- 
lizable  by  refrijferation  or  evaporation.  (Journ.  de  J'harm.,  Be  b6t.,  xxii,  414.) 

Sulphate  of  quinidia  (commercial)  is,  according  to  one  view,  neutral,  con- 
sisting of  one  eq.,  each,  of  quinidia,  sulphuric  acid,  and  water  ;  according  to 
another,  basic,  containing  two  eq.s.  of  base,  one  of  acid,  and  one  of  water,  and 
therefore  a  disulphate.  It  is  in  long,  shining,  silky  acicular  crystals,  soluble  in 
130  parts  of  water  at  62°  F.,  in  IG  parts  at  212°,  readily  soluble  in  alcohol,  but 
almost  insoluble  in  ether.  It  is  obtained  from  the  quinidia  (strictly,  cinchonidia) 
barks  by  the  same  process  as  that  by  which  sulphate  of  quinia  is  procured  from 
the  Calisaya.  When  the  two  alkaloids  are  contained  in  the  same  bark,  the  sul- 
phate of  quinidia  (commercial)  remains  in  the  mother-waters  in  consequence  of 
its  greater  solubility.  By  the  addition  to  its  solution  of  a  quantity  of  sulphuric 
acid  equal  to  that  which  it  contains,  it  is  converted  into  the  bisulphate  (sul- 
phate on  the  basic  view),  crystallizable  in  fine  acicular  crystals  like  asbestos. 

Quinicia  {quinicine)  and  Cinchonicia  (cinchonicine).  When  quinia  and  cin- 
chonia,  or  quinidia  and  cinchonidia,  or  their  salts,  are  exposed  to  heat,  these  alka- 
loids have  been  found  by  Pasteur  to  be  changed  into  other  but  isomeric  alkaloids ; 
quinia  and  quinidia  into  quinicia,  isomeric  with  themselves;  and  cincbonia  and 
cinchonidiainto cinchonicia,  isomeric  with  itsown  antecedents.  These  new  alka- 
loids are,  therefore,  products  rather  than  educts,  and  generally  result,  in  greater 
or  less  proportion,  from  the  processes  employed  in  extracting  the  other  alkaloids 
from  bark;  though  it  is  not  impossible  that  they  may  pre-exist  in  bark  to  a  certain 
extent,  being  formed  by  a  natural  process,  from  the  same  original  alkaloids,  either 
in  the  living  tree,  or  in  the  barks  while  drying,  after  separation  from  the  tree. 

Quinicia  is  almost  insoluble  in  water,  but  very  soluble  in  alcohol,  and  differs 
from  quinia  in  causing  deviation  of  the  plane  of  polarization  to  the  right  in- 
stead of  the  left  {Regnault  ),  and  in  being  apparently  uncrystallizable. 

Cinchonicia  is  also  insoluble  in  water  and  soluble  in  alcohol.  It  agrees 
with  cinchonia,  from  which  it  is  derived,  in  producing  deviation  of  the  plane 
of  polarization  to  the  right;  but  differs  from  cinchonidia  in  this  respect ;  and 
differs  from  both  of  these  alkaloids  in  being  amorphous  or  uncrystallizable. 

The  amorphous  quinia  of  Liebig  (quinoidine  or  quinoidia)  is  probably 
when  pure  identical  with  quinicia;  but,  as  it  occurs  in  commerce,  it  is  generally 
a  mixture  of  this  with  cinchonicia.  For  a  particular  account  of  it,  see  Sul- 
phate of  Quinia,  in  the  second  part  of  this  work.* 

Kinic  Acid  {called  also  Ginchonic  or  Quinic  Acid),  and  the  Kinaies  of 

*  Cinchonidia  of  Wittstein.  Wittstoin  has  announced  the  discovery  of  a  new  alkaloid 
in  a  variety  of  bark  belonging  probably  to  the  division  of  barks  here  considered  nnder 
the  name  of  fibrous  Carthagena  barks.  He  calls  the  alkaloid  cinchonidine  ;  but  it  must 
not  be  confounded  with  the  cinchonidine  of  Pasteur.  {Am.Joum.ofPharm.,x\\xA\?).) 
From  the  researches  of  Dr.  Herapath  it  appears  that  its  claims  to  be  considered  as  a  dis- 
tinct alkaloid  are  well  founded ;  its  iodo-sulphate  being  readily  distinguishable  by  the 
eye  from  the  other  iodo-sulphates  examined  by  him.  (PAarm.  Jowm.,  xvii.4C8.)  Itought, 
tnerefore,  to  receive  another  designation,  in  order  to  prevent  confusion. 

/8.  cinchonine  of  Schwabe.  Still  another  cinchona  alkaloid  has  been  brought  into  notice 
by  Schwabe,  who  extracted  it  from  quinoidine.  He  calls  it  0.  cinchonine  {$.  cinchonia), 
and  obtained  it  by  dissolving  quinoidine  in  dilute  muriatic  acid,  precipitating  with  am- 
monia, washing  the  precipitate  successively  with  cold  and  hot  water  and  drj-ing  it,  treat- 
ing it  with  cold  alcohol  for  24  hours,  then  exhausting  it  successively  with  alcohol  and 
water,  and  finally  dissolving  it  in  dilute  sulphuric  acid.  The  solution  was  heated,  and, 
carbonate  of  soda  being  added  till  a  pellicle  began  to  form,  was  set  aside  to  cool.  Sul- 
phate of  yg.  cinchonia  was  now  deposited  in  crystals,  from  which  the  pure  alkaloid  was  ob- 
tained by  precipitating  an  acidulated  solution  with  ammonia.    It  differs  from  the  other 
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Cinchonia  and  Qainia.  It  may  be  desirable  to  procure  the  alkaline  principles 
in  the  state  of  saline  combination  in  which  they  exist  in  the  bark;  as  it  is  possi- 
ble that  they  may  exert  an  influence  over  the  system  in  this  state,  somewhat 
different  from  that  produced  by  their  combinations  with  the  sulphuric  or  other 
mineral  acid.  As  it  is  impossible  to  procure  the  kinates  immediately  from  the 
bark  in  a  pure  state,  it  becomes  necessary  first  to  obtain  the  kinic  acid  separately, 
which  may  thus  become  of  some  practical  importance.  We  shall,  therefore, 
briefly  describe  the  mode  of  procuring  it,  and  its  characteristic  properties.  By 
evaporating  the  infusion  of  bark  to  a  solid  consistence,  and  treating  the  extract 
with  alcohol,  we  have  in  the  residue  a  viscid  matter  consisting  chiefly  of  muci- 
lage with  kinate  of  lime,  w^iich  is  insoluble  in  alcohol.  If  an  aqueous  solution 
of  this  substance  be  formed,  and  allowed  to  evaporate  at  a  gentle  heat,  crys- 
tals of  the  kinate  will  be  deposited,  which  may  be  purified  by  a  second  crys- 
tallization. The  salt  thus  obtained,  being  dissolved  in  water,  is  decomposed  by 
means  of  oxalic  acid,  which  precipitates  the  lime,  and  leaves  the  kinic  acid  in 
solution.  This  may  be  procured  in  the  crystalline  state  by  spontaneous  evapora- 
tion, though  as  usually  prepared,  it  is  in  the  form  of  a  thick  syrupy  liquid.  The 
crystals  are  transparent  and  colourless,  sour  to  the  taste,  and  readily  soluble  in  al- 
cohol and  in  water.  The  kinates  of  cinchonia  and  quinia  may  be  obtained  either 
by  the  direct  combination  of  their  constituents,  or  by  the  mutual  decomposition 
of  the  sulphates  of  those  alkalies  and  kinate  of  lime.  Kinate  of  cinchonia  has  a 
bitter  and  astringent  taste,  is  very  soluble  in  water,  is  soluble  also  in  alcohol,  and 
is  crystallized  with  difficulty.  Kinate  of  quinia\s  also  very  soluble  in  water,  but 
less  so  in  rectified  alcohol.  Its  taste  is  very  bitter,  resembling  exactly  that  of  yel- 
low bark.  It  crystallizes  in  crusts  of  a  mammillated  form,  and  opaque  or  semi- 
transparent.  The  salt  is  with  difficulty  obtained  free  from  colour,  and  only  by 
employing  the  ingredients  in  a  state  of  extreme  purity.  (Ann.  de  Chini.  et  de 
Phys.,  Juillet,  1829.)*    Lauteman  found,  in  experiments  upon  himself,  that 

cinchona  alkaloids  in  the  shape  of  its  crystals,  solubilities,  and  chemical  properties.  For  an 
account  of  some  of  these  properties,  see  Am.  Journ.  of  Pharm.  (March,  1861,  p.  174).  O. 
Hesse,  however,  having  compared  the  ^.  cinchonia  of  Schwabe  with  cinchonia  obtained 
directlyfrorabark,believes  them  to  bo  identical.  {Ibid.,  H  an.  18G3,p.  54.)  There  seems  also 
to  be  a  discrepancy  in  the  account  of  the  alkaloid  given  in  the  journal  from  which  this 
sketch  is  extracted,  which  tends  to  invalidate  the  conclusions  of  the  paper.  Thus,  the  al- 
kaloid is  said  to  be  soluble  in  173  parts  of  cold  alcohol;  yet  is  also  said  to  be  procured 
from  the  quinoidine  after  having  been  completely  exhausted  by  water  and  cold  alcohol. 

Huanochine.  This  was  extracted  by  Erdmann  from  a  variety  of  bark  imported  into 
Bremen,  seventeen  or  eighteen  years  since,  supposed  to-be  flat  Huanucobark,  derived  from 
Cinchona  nitida.  He  obtained  it  by  boiling  the  bark  with  water  acidulated  with  muriatic 
acid,  treating  the  decoction  with  caustic  soda  in  slight  excess,  washing  the  precipitate  thus 
obtained  and  dissolving  it  in  diluted  acetic  acid,  again  precipitating  witn  caustic  soda, 
digesting  the  precipitate  with  alcohol,  decolorizing  with  animal  charcoal,  filtering,  evapo- 
rating and  crystallizing.  The  substance  obtained  was  found  to  be  an  alkaloid,  isomeric 
with  quinia,  yetdifl'ering  from  this  and  all  the  other  cinchona  alkaloids  in  properties.  It 
crystallized  in  small  prisms,  which  were  tasteless,  almost  insoluble  in  water,  soluble  in 
400  parts  of  alcohol  of  80  per  cent,  at  62°  F.  and  in  110  parts  at  the  boiling  point,  in  600 
parts  of  ether  at  62°  and  470  parts  of  boiling  ether,  readily  fusible  and  volatilizable,  and 
inflammable,  burning  with  a  smoky  flame,  and  without  residue.  Though  tasteless  itself, 
its  salts  were  very  bitter.  The  alkaloid  was  found  etficient  as  an  antiperiodic.  To  us, 
however,  it  seems  most  probable,  from  the  method  of  obtaining  the  alkaloid,  that  it  is  a 
mixture  of  cinchonia  with  one  or  more  of  the  other  known  cinchona  alkaloids.  (See  Am. 
Journ.  of  Pharm.,  xxix.  553.) — Note  to  the  twelfth  edition. 

*  When  kinic  acid  is  mixed  with  sulphuric  acid  and  deutoxide  of  manganese,  and  dis- 
tilled, a  neuter  substance  called  kino'ile  or  kinone  is  obtained,  in  crystalline  needles,  of  a 
beautiful  golden-yellow  colour  and  high  lustre,  fusible  and  volatilizable  without  change, 
and  having  a  peculiar  odour.  The  production  of  this  substance,  when  a  concentrated  de- 
coction of  a  bark  is  distilled  with  half  its  weight  of  sulphuric  acid  and  deutoxide  of  man- 
ganese, has  been  proposed  as  a  test  of  the  presence  of  kinic  acid  in  the  bark,  and  conse- 
quently of  its  belonging  to  the  cinchona  barks.  If  there  be  the  least  quantity  of  that  acid, 
the  first  portion  of  liquid  distilled  will  have  a  yellow  colour  and  the  odour  of  kinone,  and 
will  become  bright-green  on  the  addition  of  chlorine  water.  [Philos.  Mag.,  xxvi.  198.) 
The  test,  however,  cannot  be  fully  relied  on  ;  as  it  has  been  ascertained  that  cafiTeic  acid 
also  yields  kinone,  when  treated  as  above  with  sulphuric  acid  and  deutoxide  of  manga- 
nese. (Stenbouse,  Am.  Journ.  of  Pharm.,  xxvi.  249,  from  Philos.  Mag.) 
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kinic  acid,  when  token'  into  the  system,  undergoes  a  conversion  into  hippuric 
acid,  and  in  this  state  escapes  with  the  urine.  (Ann.  tier  C'heni.  und  Pharm., 
czzv.  9.)  Kinic  acid  is  said  by  Zwenger  to  have  been  found  in  the  leaves  of 
Vaccinium  Mt/rtitlus.  (Am.  Juurn.  o/ /Vmrm.,  March,  1861,  p.  128.) 

Kinovic  Bitter.  Kinovin,  Kinomc  Acid.  Originally  discovered  in  the  false 
bark  culled  (piinquina  nova  or  now  bark,  this  substance  has  since  been  found  in 
the  Calisaya  bark,  and  probably  exists,  in  greater  or  less  proportion,  in  all  the 
Cinchona  barks.  It  was  detected  by  Dr.  De  Vry  not  only  in  the  bark,  but  also 
in  the  wood  and  leaves  of  C.  Calisaya  and  C.  lucumajfolia.  (Journ.  de  Pharm., 
Avril,  1800,  pp.  225  and  258.)  It  is  white,  uncrystallizable,  almost  insoluble 
in  water,  but  readily  dissolved  by  alcohol  and  ether.  It  is  very  bitter,  and,  as 
it  is  asserted  to  have  no  febrifuge  virtues,  may  on  this  account  mislead  the 
judgment  in  relation  to  the  activity  of  the  bark  in  which  it  may  be  found. 
Some  l)arks  are  said  to  owe  their  bitterness  mainly  to  this  ingredient.  It  con- 
sists of  carbon,  hydrogen,  and  oxygen ;  its  formula  being,  according  to  Hlasi- 
wetz  and  Oilm,  Cj^II^^O,,  It  has  been  supposed  to  possess  acid  properties,  and 
a  solution  of  its  combination  with  magnesia  is  said  to  precipitate  solutions  of 
acetate  of  lead,  bichloride  of  mercury,  and  the  salts  of  cinchonia.  Winckler 
gives,  as  a  certain  test  of  its  presence  in  any  bark,  the  sulphate  of  copper, 
which  is  indifferent  to  infusion  of  bark  containing  none  of  this  principle,  but 
detects  the  smallest  proportion  of  it  by  producing  a  dirty-green  colour,  soon 
followed  by  the  deposition  of  a  fine  similarly  coloured  powder.  This  is  a  salt 
of  copper,  and  has  a  very  bitter  and  metallic  taste.  (See  Am.  Journ.  of  Pharm., 
XXV.  343.)  Illasiwetz  and  Gilm  deny  the  acid  properties  of  this  substance,  con- 
sidering it  a  glucoside,  capable  of  being  resolved,  through  the  action  of  mu- 
riatic acid  on  its  alcoholic  solution,  into  a  peculiar  acid,  and  a  kind  of  sugar 
which  they  consider  as  identical  with  the  mannitan  of  Berthelot.  This  acid  they 
propose  to  call  kinovic  acid,  adopting  the  name  which  has  been  given  to  the 
kinovic  bitter  under  the  impression  of  its  acid  character.  Its  formula  is  C^Hj^O^. 
It  is  white,  in  rhomboidal  crystals,  insoluble  in  water,  but  slightly  soluble  in 
ether,  somewhat  more  so  in  boiling  alcohol,  but  very  soluble  in  ammonia  and 
the  fixed  alkalies.  All  its  solutions  are  decidedly  bitter.  Its  acid  properties 
are  feeble,  yet  it  is  capable  of  decomposing  the  alkaline  carbonates.  (Journ. 
de  Pharm.,  Xov.  1859,  p.  386.)  These  results  have  been  confirmed  by  Dr.  De 
Vry,  who  proposes  the  following  method  of  isolating  the  kinovic  bitter.  Mace- 
rate powdered  cinchona  with  a  very  weak  solution  of  caustic  potassa  or  soda, 
precipitate  the  filtered  liquid  with  an  acid,  redissolve  the  precipitate  in  milk  of 
lime  to  separate  the  cinchonic  red,  filter  and  precipitate  the  solution  boiling 
hot  with  muriatic  acid,  separate  the  precipitate,  wash  it,  express  as  much  as 
possible,  and  lastly  dry  it  on  porous  stones,  and  powder  it.  Thus  prepared, 
the  kinovic  bitter  forms  soluble  compounds  with  magnesia  and  lime,  and  has 
been  employed,  in  this  mode  of  combination,  as  a  tonic,  in  the  hospital  of  I3a- 
tavia,  with  encouraging  success.  (Ibid.,  Avril,  1860,  p.  258.) 

Incompatibles.  Of  the  relations  of  bark  to  the  several  solvents  employed  in 
pharmacy  we  shall  speak  hereafter,  under  the  heads  of  its  infusion,  decoction, 
and  tincture ;  where  we  shall  also  have  an  opportunity  of  mentioning  some  of 
the  more  prominent  substances  which  afford  precipitates  with  its  liquid  pre- 
parations. It  is  sufficient  at  present  to  state  that  all  the  substances  which  pre- 
cipitate the  infusion  of  bark  do  not  by  any  means  necessarily  affect  its  virtues; 
as  it  contains  several  inert  ingredients  which  form  insoluble  compounds  with 
bodies  that  do  not  disturb  its  active  principles.  As  tannic  acid  forms  with  the 
alkaloids  compounds  insoluble  in  water,  it  is  desirable  that  substances  contain- 
ing this  acid,  in  a  free  state,  should  not  be  prescribed  in  connection  with  the 
infusion  or  decoction  of  bark;  for,  though  these  insoluble  tannates  might  be 
found  efficacious  if  administered,  yet,  being  precipitated  from  the  liquid,  they 
would  be  apt  to  be  thrown  away  as  dregs,  or  at  any  rate  would  communicate, 
if  agitated,  an  unpleasant  turbidness.  The  same  may  be  said  of  the  tincture 
and  compound  solution  of  iodine,  which  form  insoluble  compounds  with  all 
20 
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the  cinchona  alkaloids,  and  of  the  alkalies,  alkaline  carbonates,  and  alkaline 
earths,  which  precipitate  these  alkaloids  from  their  aqueous  solution. 

Estimation  of  Value.  It  is  evident,  from  what  has  been  said,  that  an  infusion 
of  bark,  on  account  of  the  tannin-like  principle  which  it  contains,  may  precipi- 
tate gelatin,  tartar  emetic,  and  the  salts  of  iron,  without  having  a  particle  of 
cinchonia,  quinia,  or  other  alkaloid  in  its  composition;  and  that  consequently 
any  inference  as  to  its  value,  drawn  from  these  chemical  properties,  would  be 
fallacious;  but,  as  the  active  principles  are  thrown  down  by  the  tannic  acid  of 
galls,  no  bark  can  be  considered  good  which  does  not  afford  a  precipitate  with 
the  infusion  of  this  substance.* 

It  is  impossible  to  determine,  with  accuracy,  the  relative  proportion  of  the 
active  ingredients  in  the  different  varieties  of  cinchona  ;  as  the  quantity  is  by  no 
means  uniform  in  different  specimens  of  the  same  variety.  The  results  of  the 
most  recent  experiments  have  been  already  stated  under  the  head  of  the  several 
varieties  of  bark  described.  But  it  is  highly  important,  in  relation  to  any  particu- 
lar sample  of  bark,  to  be  able  to  ascertain  its  medicinal  efficiency,  which  is  mea- 
sured by  the  quantity  of  the  peculiar  cinchona  alkaloids  it  may  contain.  The  fol- 
lowing is  Winckler's  process,  which  he  prefers  to  all  others.  In  determining  the 
value  of  a  large  quantity  of  bark,  it  is  necessary  first  to  ascertain  whether  it  may 
not  consist  of  more  than  one  variety,  and  if  it  do,  to  assort  it,  and  act  on  each 
kind  separately.  The  pieces  are  to  be  reduced  to  a  fine  powder,  of  which  1000 
grains  are  to  be  digested  with  six  ounces  of  alcohol  of  80  per  cent.,  by  means  of  a 
water-bath,  until  completely  exhausted.  The  tincture,  when  cold,  is  to  be  strained 
through  thin  but  close  linen ;  and  the  residue  to  be  again  digested  with  3  ounces 
of  alcohol,  and  strained  as  before.  The  residue  now  obtained  is  to  be  once  more 
treated  in  like  manner  with  alcohol.  The  tinctures  are  then  to  be  united,  filtered, 
and  treated,  at  common  temperatures,  with  a  mixture  of  equal  parts  of  fresh- 
slaked  lime  and  crude  well-burnt  animal  charcoal,  of  which  about  500  grains  will 
be  required.  The  mixture  is  to  be  frequently  shaken,  and  the  maceration  to  be 
continued  until  the  supernatant  liquid  is  rendered  colourless.  In  most  of  the 
genuine  barks  the  decolorization  is  soon  effected ;  but  in  those  containing  kinovic 
acid  it  is  imperfect.  The  decolorized  liquid  is  to  be  separated,  and  the  residue 
to  be  repeatedly  shaken  with  small  quantities  of  alcohol,  washed  on  a  filter  Avith 
the  same  liquor,  and  dried.  The  alcoholic  liquids  are  to  be  mixed,  and  the  alco- 
hol distilled  off.  The  whole  of  the  alkaloids  is  contained  in  the  residue,  with  a 
peculiar  fatty  matter,  cinchonic  red,  and  any  kinovic  acid  which  may  have  ex- 
isted in  the  bark.  To  remove  these,  the  matter  fs  to  be  transferred  to  a  small 
evaporating  basin  from  the  distilling  vessel,  which  is  to  be  washed  with  a  little 
water  acidulated  with  sulphuric  acid,  and  the  liquid  thus  obtained  to  be  added 
to  the  rest.  A  slight  excels  of  sulphuric  acid  is  now  to  be  dropped  into  the  mix- 
ture, which  is  to  be  heated,  allowed  to  cool,  and  then  filtered,  so  as  to  remove 
the  precipitated  kinovic  acid  and  other  impurities.  From  the  filtered  acidulated 
solution,  the  alkaloids  are  to  be  precipitated  by  a  slight  excess  of  ammonia,  and 
the  mixture  evaporated  by  a  gentle  heat  to  dryness.  The  sulphate  of  ammonia 
is  to  be  removed  by  a  small  quantity  of  very  cold  water,  and  the  residual  alka- 
loid matter  dried  and  weighed.    Though  not  absolutely  pure,  it  is  sufficiently 

*  A  test  of  the  cinchona  barks,  containing  one  or  more  of  their  characteristic  alkaloids, 
has  been  proposed  by  Grahe.  It  is  founded  on  the  fact,  that,  when  these  barks  are  exposed 
to  destructive  distillation,  a  product  is  obtained  of  a  bright  carmine  colour,  which  is 
yielded  by  no  other  bark  under  the  same  circumstances,  and  not  by  cinchona  unless  it 
contain  one  or  more  of  its  peculiar  alkaloids.  Nor  do  the  pure  alkaloids  aiford  it;  but,  if 
mixed  with  a  little  acetic,  kinic,  tannic,  citric,  or  tartaric  acid,  they  exhibit  the  reaction, 
showing  that  in  the  bark  it  takes  place  between  the  alkaloids  and  organic  acids  contained 
in  it.  Grahe  applies  the  test  by  heating  a  piece  of  the  bark  weighing  from  tive  to  ton 
grains  in  an  ordinary  test-tube,  and  gradually  increasing  the  heat  to  redness.  Whitish 
smoke,  and  watery  vapour  condensing  on  the  surface  of  the  tube,  are  first  given  otf,  which 
are  soon  followed  by  the  appearance  of  redness  in  the  fumes,  and  by  the  deposition,  an 
inch  above  the  heated  part,  of  a  red  pulverulent  film,  which  is  gradually  changed  into  a 
thick,  oily  liquid,  running  down  the  glass  in  drops  or  streaks  of  a  fine  carmine  colour. 
{Chemisches  Central  Blati,  Feb.  17,  1858,  p.  97.) — Note  to  the  twelfth  edition. 
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80  for  tho  purposes  of  tho  inve8tigation.  (Am.  Journ.of  Pharm.,xxv,  843.) 
Winckler  states  tliat  tlio  harlcB  will  yield  to  the  munufacturer  (jtiite  ag  much  aa 
is  obtained  in  this  wuy,  and  jrenerally  (Votu  one-eighth  to  one-quarter  of  one  per 
cent,  more,  in  eonsequence  of  the  Iosh  in  worlting  being  ie.sH  on  u  large  seale.* 
The  ((uantity  of  alkaloid  matter  obtained  by  the  above  |)roced."j  will  measure 
the  ellicacy  of  the  bark;  for  all  the  organie  alkaline  principles  contained  in  it 
are  ellicient  as  medicines,  and  in  all  probability  in  a  nearly  equal  degree.  But, 
for  manufacturing  purposes,  it  isnecessary  to  push  the  investigation  further,  and 
ascertain  the  proportion  of  the  several  alkaloids  in  the  mixture.  This  is  most 
conveniently  done  by  means  of  ether.  Cinchonla  is  scarcely  soluble  in  ether, 
quinidia  is  soluble  in  small  proportion,  quinia  is  freely  soluble.  When,  therefore, 
a  mixture  of  these  alkaloids  is  treated  with  that  menstruum,  quinia  and  quinidia 
are  dissolved,  and  cinchonia  left.  The  two  former  may  be  separated  by  allowing 
the  ethereal  solution  to  evaporate.  Quinidia  crystallizes  from  the  solution,  and 
quinia  is  obtained  uncrystallized,  as  the  last  product  of  the  evaporation  of  the 
ether.  These  remarks  apply  to  quinidia,  as  it  was  understood  before  the  inves- 
tigation.s  of  Pasteur. f 

*  M.  Riiboiirilin  has  proposed  chloroform  as  an  agent  for  testing  tho  alkaloid  richne.'U 
of  barks.  Tho  following  is  tho  method  applied  to  tho  Calisaya.  Five  drnchmsof  the  pow- 
der, previously  passed  through  a  fine  hair  sieve,  are  to  be  exhausted  by  water,  acidulated 
with  hydrochloric  acid  (2  drachms  of  acid  to  a  pound  of  water),  in  a  percolation  apparatus, 
the  liquid  being  added  until  it  passes  colourless  and  tasteless.  Five  or  six  ounces  of  liquid 
arc  thiLS  obtained,  to  which  ii  drachm  and  a  half  of  caustic  potassa  and  five  drachins  of  chlo- 
roform aro  to  bo  added.  The^e  are'to  be  agitated  for  a  snort  time,  and  then  allowed  to 
stand.  A  dense  whitish  deposit  forms,  consisting  of  the  alkaloids  and  chloroform.  Some- 
times the  separation  is  complete  and  otFected  in  an  instant,  leaving  a  rod  transparent 
liquid  floating  on  tho  surface,  which  is  to  bo  immediately  poured  off.  The  chloroformic 
solution  is  then  washed  with  water,  put  into  a  capsule,  and  allowed  to  evaporate.  The 
alkaloids  remain  behind  in  a  pure  state. 

Red  bark  is  to  bo  treated  as  the  Calisaya ;  but  for  the  pale  or  cinchonia  barks  the  process 
is  to  be  carried  further.  The  matter  left  after  the  evaporation  of  tho  chloroform  contains 
cinchonic  red  as  well  as  cinchonia.  It  is  to  bo  treated  with  water  acidulated  with  hydro- 
chloric acid,  which  dissolves  all  the  alkaloid,  and  a  portion  of  the  cinchonic  red.  The  liquid 
is  to  be  filtered,  and  .solution  of  ammonia,  diluted  with  15  or  20  parts  of  water,  added  drop 
by  drop,  with  constant  stirring,  until  a  white  cloud  appears  which  is  not  removed  by  the 
agitation.  The  cinchonic  red  is  thus  precipitated  without  the  alkaloid.  It  is  easy  to  know 
when  to  stop  this  part  of  the  process ;  as  the  cinchonic  red  is  precipitated  in  reddish-brown 
flakes,  tho  cinchonia  in  white  curdled  flakes.  The  liquid  is  now  to  bo  filtered,  tho  filter 
washed  with  a  littlo  distilled  water,  and  the  united  liquors  precipitated  by  an  excess  of 
ammonia.  Tho  precipitate  is  the  pure  alkaloid.  (See  Atn.  Journ.of  PImrm.,  xxiii.  249.) 

M.  Guillermond  employs  another  test,  ■which,  as  last  improved  by  himself,  is  as  follows. 
Take  20  grammes  (about  ^v)  of  yellow  bark,  powder  it  without  residue,  pour  on  the  powder 
suflicient  alcohol  of  76°  (sp.  gr.  0872)  to  form  a  soft  paste,  which  is  to  bo  heated  for  some 
minutes  on  a  salt-water  bath,  so  that  the  particles  may  bo  thoroughly  penetrated  by  tho 
liquid;  then  add  10  grammes  of  hydrated  lime,  finely  powdered,  mix  it  thoroughly  with 
the  paste,  and  dry  the  mixture  on  a  plate  till  quite  free  from  moisture.  Introduce  tho 
resulting  powder  into  a  percolator,  pack  it  firmly,  and  pour  upon  it  100  grammes  of  rectified 
ether.  This,  in  passing,  carries  with  it  all  tho  quinia.  Tho  filtered  liquid,  rapidly  evapo- 
rated at  tho  temperature  of  boiling  water,  leaves  a  residue  consisting  of  quinia,  with  a 
little  colouring  matter,  which  is  altogether  insignificant.  The  weight  of  this  residue,  when 
entirely  dried,  will  represent  the  quinia  strength  of  the  bark  employed.  By  afterwards 
pa-ssing  alcohol  througli  the  mass  remaining  in  the  percolator,  the  cinchonia  may  also  bo 
obtained.  {Annuaire  de  Therap.,  A.D.  1859,  p.  149.) — Note  to  the  twelfth  edition. ' 

f  Mr.  Robert  Howard  employs  the  following  method  of  ascertaining  the  presence  or  ab- 
sence of  these  alkaloids,  severally,  in  any  mi.xl;uro  of  their  sulphates,  founded  on  the  fact, 
that  ten  grains  of  sulphate  of  quinia  dissolve  in  sixty  drops  of  ether,  but  only  one  grain 
of  sulphate  of  quinidia.  Ten  grains  of  the  salt  aro  put  into  a  strong  test-tube,  ten  drops 
of  dilute  sulphuric  acid  (one  of  acid  and  five  of  water)  with  fifteen  drops  of  water  are 
added,  and  a  moderate  heat  applied  till  the  salt  is  dissolved.  "When  the  solution  has  quite 
cooled,  sixty  drops  of  oflRcinal  ether  with  twenty  of  spirit  of  ammonia  are  added,  and  tho 
mixture  is  well  shaken,  the  tube  being  closed  by  tho  thumb.  After  this  tho  tube  is  closely 
stopped  with  a  well-fitting  cork,  and  gently  shaken  from  time  to  time.  If  the  salt  contain 
onlyquinia,or  not  more  than  lOperccnt.  of  quinidia,  it  will  be  completely  dissolved,  while, 
at  tho  surface  of  contact  of  tho  two  clear  liquids,  only  mechanical  impurities  will  be  seen. 
After  some  time  the  layer  of  ether  becomes  gelatinous,  and  then  no  further  observation  can 
be  made.  Ten  grains  of  the  salt  examined  may  contain  one  grain  of  quinidia,  and  yet  be 
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From  the  most  recent  and  carefully  conducted  experiments,  it  appears  that 
the  best  officinal  yellow  Calisaya  bark,  the  finest  red  bark,  and  the  finest  fibrous 
Carthagena  bark  {soft  Pitaya)  are  about  equal  in  their  amount  of  alkaloids, 
each  containing  from  3  to  4  per  cent.;  while  between  these  and  the  barks  of 
lowest  value  there  is  every  grade  of  productiveness,  down  to  a  mere  trace  of 
alkaline  matter.* 

completely  dissolved  by  the  ether  and  ammonia ;  but  in  this  case  the  quinidia  will  soon 
begin  to  crystallize  in  the  layer  of  ether.  The  least  trace  of  quinidia  may  be  detected  by 
employing,  instead  of  ordinary  ethej,  the  same  fluid  previously  saturated  with  quinidia, 
in  which  case  all  the  quinidia  must  remain  undissolved.  It  is  necessary,  in  the  last  experi- 
ment, to  observe,  after  the  shaking,  whether  or  not  all  has  dissolved ;  for,  owing  to  the 
great  tendency  of  quinidia  to  crystallize,  it  may  again  separate,  ^and  thus  become  a  source 
of  error.  If  more  than  a  tenth  of  quinidia,  or  if  cinchonia  be  present  in  the  salt,  an  insol- 
uble precipitate  will  be  seen  between  the  layers  of  the  two  fluids.  If  it  be  quinidia,  it  will 
be  dissolved  on  the  addition  of  proportionately  more  ether ;  while,  if  cinchonia,  it  will 
remain  unafl"ected.  [Pharni.  Journ.,  xi.  394.) 

Dr.  J.  E.  De  Vry  uses  the  following  method  of  ascertaining  the  alkaloid  strength  of 
cinchona,  and  of  obtaining  the  several  alkaloids  separate.  Having  dried  a  portion  of 
powdered  bark  at  212°  P.,  and  weighed  it,  mix  with  it  one-fourth  of  slaked  lime,  and 
boil  for  five  minutes  with  ten  times  its  weight  of  alcohol  of  sp.  gr.  0-85.  Put  the  whole 
on  a  filter,  and  exhaust  by  adding  successively  portions  of  boiling  alcohol,  until  the  whole 
weight  of  the  spirit  used  equals  twenty  times  that  of  the  bark.  Acidulate  the  tincture  with 
dilute  acetic  acid  so  that  it  shall  redden  litmus,  and  then  evaporate  on  a  water-bath 
till  all  the  alcohol  is  expelled.  Treat  the  residue  separately  with  water  till  the  filtered 
liquid  is  no  longer  made  turbid  by  an  alkali.  The  solution  thus  obtained  contains  all  the 
alkaloids;  the  kinovic  acid,  resin,  fat,  and  other  impurities  remaining  on  the  filter.  If 
the  filter  and  its  contents  be  treated  with  milk  of  lime,  the  quantity  of  kinovic  acid  can 
be  determined.  The  watery  solution  is  now  to  be  reduced  by  evaporation  on  a  water-bath 
to  a  small  bulk,  and  then  mixed  with  an  excess  of  slaked  lime,  by  which  the  alkaloids 
are  precipitated.  Now  throw  the  whole  on  the  smallest  possible  filter,  and  wash  with 
the  minimum  of  cold  water.  If  proper  care  be  taken,  the  amount  of  water  necessary  to 
remove  the  colouring  matter  is  so  small,  that  the  loss  of  alkaloids  through  their  .slight 
solubility  in  lime-water  may  be  disregarded.  After  the  filter  has  been  duly  washed,  and 
dried,  boil  it  repeatedly  with  alcohol  of  082,  till  this  will  dissolve  nothing  more;  then 
filter,  evaporate  the  slightly  coloured  alcoholic  solution  in  a  weighed  platinum  vessel,  and 
heat  the  residue  on  a  water-bath  till  it  ceases  to  lose  weight.  The  amount  of  alkaloids  is 
now  known.  Sometimes  a  trace  of  colouring  matter  is  left  undissolved.  If  this  is  sufl5cient 
to  be  weighed,  it  must  bo  deducted  from  the  amount  of  the  alkaloids;  but  generally  the 
quantity  is  insuflicient  to  merit  notice. 

To  ascertain  their  character,  dissolve  in  the  smallest  quantity  of  very  dilute  acetic  acid. 
Put  the  solution  in  a  closed  funnel,  provided  with  a  cork,  agitate  with  a  slight  excess 
of  caustic  soda,  and  a  quantity  of  ether  equal  to  fifteen  times  the  weight  of  the  alkaloids, 
and  let  the  mixture  stand  for  six  hours ;  for  though  cinchonidia  and  quinidia  are  sparingly 
soluble  in  ether,  a  considerable  amount  is  dissolved  on  the  first  agitation,  which  separates 
in  crystals  in  a  few  hours.  Now  evaporate  the  ethereal  solution,  and  dry  the  residue  on 
a  water-bath  till  the  weight- remains  constant.  The  residue  is  quinia,  Avith  traces  of  cin- 
chonidia, quinidia,  and  cinchonia;  and  in  many  cases  a  large  amount  of  a  still  unknown 
fusible  alkaloid.  I3y  the  known  reactions  of  chlorine  and  ammonia,  and  by  the  prepa- 
ration of  HerapathitCj  the  real  nature  of  this  residue  can  be  ascertained. 

The  alkaloids  which  have  not  been  dissolved  by  the  ether  are  now  again  to  be  dis- 
solved in  the  .smallest  quantity  of  dilute  acetic  acid,  and  the  solution  mixed  with  a  few 
drops  of  a  concentrated  solution  of  iodide  of  potassium.  After  stirring  with  a  glass  rod, 
a  sandy  crystalline  precipitate  will  occur  if  quinidia  is  present.  In  such  a,case,  the  hy- 
driodate  of  quinidia  is  collected  on  a  filter,  dried  at  212°,  and  weighed,  and  the  quan- 
tity of  quinidia  ascertained  by  calculation  ;  100  grains  of  the  hydriodate  being  equivalent 
to  71-68  of  quinidia,  according  to  the  formula  Q^^^^.f)^,'B.l. 

The  liquid  separated  by  filtration  from  the  hydriodate  is  precipitated  by  caustic  soda, 
and  the  precipitate  will  be  either  cinchonia,  or  a  mixture  of  this  with  cinchonidia. 

The  presence  of  cinchonia  or  quinidia  among  the  alkaloids  may  be  conjectured  at  the 
time  of  the  treatment  with  other ;  for,  if  one  of  these  is  present,  it  is  partially  deposited 
in  a  crystalline  state  after  some  time. 

While  the  presence  of  quinidia  can  easily  be  ascertained  by  iodide  of  potassium  even 
in  small  quantities,  that  of  cinchonidia  can  be  determined  with  certainty  only  by  the 
polarizing  apparatus,  by  which  Dr.  De  Vry  has  detected  the  cinchonidia  of  Pasteur 
even  in  the  bark  of  the  C.  paludiana  of  Java.  [Pharm.  Journ.  and  Trans.,  vi.  51,  July, 
1864.) — Note  to  the  thirteenth  edition. 

*  To  obviate  the  disadvantages  arising  from  the  variable  strength  of  bark,  M.  Guillor- 
mond  recommends  to  fix  on  an  approprijxte  strength,  as  indicated  by  the  percentage  of 
luinia,  below  the  highest  yet  much  above  the  lowest,  and  either  to  select  bark  of  this 
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Medical  Properties  and  Uses, 

This  valuable  remedy  wan  unknown  to  the  civilized  world  till  about  the  mid> 
die  of  the  seventeenth  century,  thougli  the  natives  of  Peru  are  generally  supposed 
to  have  been  long  previously  acquainted  with  its  febrifuge  powers.  Jluniboldt, 
however,  is  of  a  dillerent  opinion.  In  his  Memoir  on  the  Cinchona  forests,  ho 
states  that  it  is  unknown  as  a  remedy  to  the  Indians  inhabiting  the  country 
where  it  grows ;  and,  as  these  people  adhere  pertinaciously  to  the  habits  of  their 
ancestors,  ho  concludes  that  it  never  was  employed  by  them.  They  have  gene- 
rally the  most  violent  prejudices  against  it,  considering  it  poisonous,  and  in  the 
treatment  of  fever  prefer  the  milder  indigenous  remedies.  Humboldt  is  disposed 
to  ascribe  the  discovery  of  the  febrifuge  powers  of  the  bark  to  the  Jesuits,  who 
were  sent  to  Peru  as  missionaries.  As  bitters  had  been  chiefly  relied  on  in  the 
treatment  of  intermittent  fevers,  and  as  bitterness  was  observed  to  be  a  pre- 
dominant property  in  the  bark  of  certain  trees  which  were  felled  in  clearing  the 
forests,  the  missionaries  were  naturally  led  to  give  it  a  trial  in  the  same  com- 
plaint. They  accordingly  administered  an  infusion  of  the  bark  in  the  tertian 
ague,  then  prevalent  in  Peru,  and  soon  ascertained  its  extraordinary  powers. 
A  tradition  to  this  effect  is  said  by  Humboldt  to  be  current  at  Loxa.  Ruiz  and 
Pavon,  however,  ascribe  the  discovery  to  the  Indians;  and  Tschudi  states,  in  his 
Travels  in  Peru  {Am  ed.,\\.  280),  that  the  inhabitants  of  the  Peruvian  forests 
drink  an  infusion  of  the  green  bark  as  a  remedy  in  intermittent  fever.*  The 
Countess  of  Cinchon.  wife  of  the  Viceroy  of  Peru,  having  in  her  own  person 
experienced  the  beneficial  effects  of  the  bark,  is  said,  on  her  return  to  Spain  iu 
the  year  1640,  to  have  first  introduced  the  remedy  into  Europe.  Hence  the 
name  oi pulvis  Commitissae,  by  which  it  was  first  known.  After  its  introduc- 
tion, it  was  distributed  and  sold  by  the  Jesuits,  who  are  said  to  have  obtained  for 
it  the  price  of  its  weight  in  silver.  From  this  circumstance  it  was  called  Jesuits' 
powder,  a  title  which  it  long  retained.  It  had  acquired  some  reputation  in  Eng- 
land so  early  as  the  year  1G58,  but,  from  its. high  price,  and  from  the  prejudice 
excited  against  it,  was  at  first  little  used.  At  this  early  period,  however,  its 
origin  and  nature  do  not  seem  to  have  been  generally  known ;  for  we  are  told 
that  Sir  John  Talbot  (Sir  Robert  Talbor,  Fereira),  an  Englishman,  having 
employed  it  with  great  success  in  France,  in  thetreatmeptofiutermittents,  under 
the  name  of  the  English  powder,  at  length,  in  the  year  1679,  sold  the  secret  of 
its  origin  and  preparation  to  Louis  XIV.,  by  whom  it  was  divulged. 

When  taken  into  the  stomach,  bark  usually  excites  in  a  short  time  a  sense  of 
warmth  in  the  epigastrium,  which  often  diffuses  it.self  over  the  abdomen  and  even 
the  breast,  and  is  sometimes  attended  with  considerable  gastric  and  intestinal 
irritation.  Nausea  and  vomiting  are  sometimes  produced,  especially  if  the  sto- 
mach was  previously  in  an  inflamed  or  irritated  state.  Purging,  moreover,  is 
not  an  unfrequent  attendant  upon  its  action.  After  some  time  has  elapsed,  the 
circulation  often  experiences  its  influence,  as  exhibited  in  the  somewhat  increased 
frequency  of  pulse;  and,  if  the  dose  be  repeated,  the  whole  system  becomes  more 
or  less  affected,  and  all  the  functions  undergo  a  moderate  degree  of  excitemeut. 
Its  action  upon  the  nervous  system  is  often  evinced  by  a  sen.se  of  tension,  or 
fulness,  or  slight  pain  in  the  head,  singing  in  the  ears,  and  partial  deafness,  which 
are  always  experienced  by  many  individuals  when  brought  completely  under  its 
influence.  The  effects  above  mentioned  entitle  bark  to  a  place  among  the  tonics, 
and  it  is  usually  ranked  at  the  very  head  of  this  class  of  medicines.  But,  besides 

strength,  or  to  bring  that  employod  to  the  medium  strength,  by  adding  a  stronger  or 
weaker  bark,  ns  the  case  may  require,  in  due  proportion.  He  recommends  as  this  :^tandard 
the  yield  of  3-2  per  cent,  of  sulphate  of  quinia.  Tliisis  to  bo  treated  bv  alcohol  till  entirely 
exhausted,  and  the  tincture  evaporated  so  as  to  yield  an  extract  which  shall  exactly  re- 
present the  virtues  of  the  bark,  and  shall  always  have  the  same  strength.  From  this  ex- 
tract all  the  preparations  of  bark  are  to  be  made,  which  will  thus  always  be  uniform  in 
strength.  (Journ.de  Pharm.,  AoOt,  1863,  p.  124.) 

*  Tschudi  also  observes  that  he  has  found  the  fresh  bark  more  efficacious  than  the  dried ; 
as,  in  less  than  half  the  usual  dose,  it  not  only  effects  cures  in  a  short  time,  but  ensure* 
the  patient  against  the  return  of  the  disease. 
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the  mei*e  excitation  of  the  ordinary  functions  of  health,  it  produces  other  effects 
upon  the  system,  which  must  be  considered  peculiar,  and  independent  of  its  mere 
tonic  operation.  The  power  by  which,  when  administered  in  the  intervals  be- 
tween the  paroxysms  of  intermittent  disorders,  it  interrupts  the  progress  of  the 
disease,  is  something  more  than  what  is  usually  understood  by  the  tonic  pro- 
perty ;  for  no  other  substance  belonging  to  the  class,  however  powerful  or  per- 
manent may  be  the  excitement  which  it  produces,  exercises  a  control  over  inter- 
mittents  at  all  comparable  to  that  of  the  medicine  under  consideration.  As  it  is 
probable  that,  in  the  intervals  of  these  complaints,  a  train  of  morbid  actions,  is 
going  on  out  of  our  sight,  within  the  recesses  of  the  nervous  system ;  so  it  is 
also  probable  that  bark  produces,  in  the  same  system,  an  action  equally  mys- 
terious, which  supersedes  that  of  the  malady,  and  thus  accomplishes  the  re- 
storation of  the  patient.  When  taken  very  largely,  especially  in  the  form  of  its 
active  principles,  in  which  its  effects  on  the  system  can  be  obtained  with  less 
of  the  direct  irritant  influence  on  the  stomach,  cinchona  has  been  found,  while 
it  produces  the  effects  already  adverted  to  upon  the  brain,  at  the  same  time  to 
lessen  considerably  the  force  and  frequency  of  the  pulse.  This  sedative  effect  is 
probably  secondary,  and  dependent  on  an  influence  upon  the  nervous  centres  in 
the  encephalon,  interfering  with  the  due  performance  of  their  functions,  and  con- 
sequently of  the  in  some  degree  dependent  function  of  the  heart.  From  the  pos- 
session of  tonic,  anti-intermittent,  and  indirect  sedative  properties,  bark  is  ca- 
pable of  being  usefully  employed  in  the  treatment  of  numerous  diseases. 

It  may  usually  be  employed  with  benefit  in  all  morbid  conditions  of  the  system, 
whatever  may  be  the  peculiar  modifications,  in  which  a  permanent  corroborant 
effect  is  desirable,  provided  the  stomach  be  in  a  proper  state  for  its  reception. 
In  low  or  typhoid  forms  of  disease,  in  which  either  no  inflammation  exists,  or 
that  which  does  exist  has  been  moderated  by  proper  measures,  or  has  passed 
into  the  suppurative  or  the  gangrenous  stage,  this  remedy  is  often  of  the  greatest 
advantage  in  supporting  the  system  till  the  morbid  action  ceases.  Hence  its  use 
in  the  latter  stagey  of  typhus  gravior;  in  malignant  scarlatina,  measles,  and 
smallpox;  in  carbuncle  and  gangrenous  erysipelas;  and  in  all  cases  in  which 
tbe  system  is  exhausted  under  large  purulent  discharges,  and  the  tendency  of 
the  affection  is  towards  recovery.  As  a  tonic,  bark  is  also  advantageously  em- 
ployed in  chronic  diseases  connected  with  debility ;  as,  for  example,  in  scrofula, 
dropsy,  passive  hemorrhages,  certain  forms  of  dyspepsia,  obstinate  cutaneous 
affections,  amenorrhoea,  chorea,  hysteria  ;  in  fact^  whenever  a  corroborant  influ- 
ence is  desired,  and  no  contraindicating  symptoms  exist.  But  in  all  these  cases 
it  greatly  behooves  the  physician  to  examine  well  the  condition  of  the  system, 
and,  before  resorting  to  the  tonic,  to  ascertain  the  real  existence  of  an  enfeebled 
condition  of  the  functions,  and  the  absence  of  such  local  irritations  or  inflam- 
mations, especially  of  the  stomach  or  bowels,  as  might  be  aggravated  by  its  use. 
In  doubtful  cases,  we  have  been  in  the  habit  of  considering  the  occurrence  of 
profuse  sweating  during  sleep  as  an  indication  for  its  use,  and,  under  these  cir- 
cumstances, have  prescribed  it  very  advantageously,  in  the  form  of  sulphate  of 
quinia,  in  acute  rheumatism,  and  in  the  advanced  stages  of  protracted  fevers. 

But  it  is  in  the  cure  of  intermittent  diseases  that  bark  displays  its  most  ex- 
traordinary powers.  It  was  originally  introduced  into  notice  as  a  remedy  in 
fever  and  ague,  and  the  reputation  which  it  acquired  at  an  early  period  it  has 
ever  since  retained.  Yery  few  cases  of  this  disease  will  be  found  to  resist  the 
judicious  use  of  bark,  or  some  one  of  its  preparations.  This  is  not  the  place  to 
speak  of  the  precise  circumstances  under  which  it  is  best  administered.  It  will 
be  sufficient  to  say  that  physicians  generally  concur  in  recommending  its  early 
employment,  in  divided  doses,  to  the  extent  of  one  or  two  ounces,  during  the 
intermission,  and  the  repetition  of  this  plan  till  the  disease  is  subdued,  or  the 
remedy  is  found  insufficient  for  its  cure.  Other  intermittent  diseases  have  been 
found  to  yield  with  almost  equal  certainty  to  the  remedy,  particularly  those  of 
a  neuralgic  character.  Hemicrania  and  violent  pains  in  the  eyes,  face,  and 
other  parts  of  the  body,  occurring  periodically,  are  often  almost  immediately 
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relieved  by  the  use  or  bark.  Some  cases  of  epilepsy,  in  which  the  convulsions 
recurred  at  rej^ular  intervals,  have  also  been  cured  by  it;  and  even  the  hectic 
intermittent  is  frequently  arrested,  thouj^h,  as  the  cause  still  generally  con- 
tinues to  operate,  the  relief  is  too  often  only  temporary,  Diarrh<Ba  and  dysen- 
tery sometimes  put  on  the  intermittent  form,  especially  in  miasmatic  districts; 
and  under  these  circumstances  nuiy  often  be  cured  by  bark.  Nor  is  it  necessary 
that,  in  the  various  diseases  which  have  been  mentioned,  the  intermission  should 
always  be  complete,  in  order  to  justify  a  resort  to  the  remedy.  Remittent  fe- 
vers, in  which  the  remission  is  very  decided,  not  unfrequently  yield  to  the  use 
of  bark,  if  preceded  by  proper  depleting  measures.  But,  as  a  general  rule,  the  less 
of  the  diseased  action  there  is  in  the  interval,  the  better  is  the  chance  of  success. 

In  reference  to  its  indirect  sedative  effects,  bark  or  its  alkaloids  have  been  of 
lute  considerably  used,  in  large  doses,  in  various  febrile  and  inflammatory  affec- 
tions, as  in  the  early  stage  of  remittent  and  yellow  fevers,  typhoid  and  typhus 
fevers,  and  acute  rheumatism;  but,  in  this  use  of  the  medicine,  caution  is  re- 
quired lest,  in  suppressing  the  general  arterial  excitement,  injurious  congestion 
or  inflammation  of  the  brain  may  bo  induced.  In  the  form  of  sulphate  of  quinia, 
it  has  of  late  been  recommended,  ih  large  doses,  in  puerperal  fever. 

Some  observations  are  requisite  as  to  the  choice  of  the  bark,  and  the  forms 
of  administration.  In  the  treatment  of  intermittents,  either  the  best  red  or  the 
yellow  (Calisaya)  bark  is  decidedly  preferable  to  the  pale.  The  pale  bark  may, 
in  its  finest  forms,  be  superior  for  the  purposes  of  a  general  tonic ;  as  it  is  less 
liable  to  ofiond  the  stomach,  and  perhaps  to  irritate  the  bowels. 

Where  the  object  is  to  obtain  the  full  influence  of  the  bark,  it  may  in  some 
instances  be  advisable  to  administer  it  in  substance.  We  are  not  absolutely 
certain  that  the  alkaloids  are  the  only  active  ingredients;  and,  even  supposing 
them  to  be  so,  we  are  equally  uncertain  whether  they  may  not  be  somewhat 
modified  in  their  properties,  even  by  the  therapeutically  inert  principles  with 
which  they  are  associated.  In  fact,  bark  in  substance  has  been  repeatedly 
known  to  cure  intermittents  when  sulphate  of  quinia  has  failed.  It  is  best  ad- 
ministered diffused  in  water  or  some  aromatic  infusion.  Experience  has  proved 
that  its  efficacy  in  intermittents  is  often  greatly  promoted  by  admixture  with 
other  substances.  A  mixture  of  powdered  bark,  Virginia  snakeroot,  and  car- 
bonate of  soda  was  at  one  time  highly  esteemed  in  this  city ;  and  another,  con- 
sisting of  bark,  confection  of  opium,  lemon-juice,  and  port  wine,  has  proved 
highly  efficacious  in  obstinate  cases  of  fever  and  ague.* 

But,  notwithstanding  the  supposed  superior  efficacy  of  the  bark  in  substance, 
in  the  same  relative  dose,  it  is  in  the  great  majority  of  instances  sufficient  to 
resort  to  some  one  of  its  preparations;  and  in  many  cases  we  are  compelled 
to  this  resort  by  the  inability  of  the  stomach  to  support  the  powder,  or  the 
unwillingness  of  the  patient  to  encounter  its  disagreeable  taste.  The  best  sub- 
stitutes, in  intermittent  diseases,  are  the  sulphates  of  its  alkaloids.  Sulphate 
of  quinia  has  until  recently  been  used  almost  to  the  exclusion  of  the  others; 
but  sulphate  of  cinchonia  is  now  considerably  employed,  and  with  nearly  equal 
eflfect;  and  there  is  every  reason  to  believe  that  the  sulphates  of  quinidia  and 
cinchonidia  will  be  found  not  less  efficient.  In  fact  any  one,  or  any  combina- 
tion of  the  cinchona  alkaloids,  may  be  used  with  propriety  for  obtaining  the 
therapeutic  effects  of  bark.  The  advantage  of  these  preparations  is  their  facility 
of  administration,  and  the  possibility,  by  their  employment,  of  introducing  a 
large  quantity  of  the  active  matter,  with  less  risk  of  offending  the  stomach.  (See 
Quiniae  Sulphan.) 

Though  the  alkaloids  possess  the  anti-intermittent  power  of  bark,  they  have 
not  been  certainly  ascertained  to  exert  all  the  peculiar  influence  of  that  medi- 
cine as  a  tonic ;  but,  as  bark  in  powder  can  seldom  be  supported,  by  a  delicate 

*  The  following  are  the  formulas  for  these  mixtures. — 1.  K.  Cinchon.  Pulv.  ^ss ;  Sor- 
pentariffi  pulv.  3J  ;  SodiH  Carbonat.  jss.  Misce  et  in  pulvercs  quatuor  divide,  una  terti& 
vel  quarta  qu&que  hora  sumenda.  2.  R.  Cinchon.  Rub.  Pulv.  sss;  Confect.  Opii  3J  ;  Sue. 
Limon.  recentis  fjij  ;  Vin.  Rub.  fjiv.  Misce.    Tertia  pars  tertia  qu&que  hora  sumeuda. 
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stomach,  for  a  sufficient  period  to  ensure  the  necessary  influence  of  the  medi- 
cine in  chronic  disease,  it  is  customary  to  resort,  in  this  case,  to  some  one  of 
its  preparations  in  which  the  alkaloids  are  extracted  in  connection  with  the 
other  principles  ;  as  the  infusion,  decoction,  tincture,  extract,  and  fluid  extract. 
Each  of  these  will  be  particularly  treated  of  among  the  Preparations.  It  is  here 
only  necessary  to  say  that  their  use  is  mostly  confined  to  chronic  cases,  or 
those  of  a  malignant  character,  as  typhus  gravior,  &c  ,  in  which  the  whole 
virtues  of  the  bark  are  desired,  but  the  stomach  is  unable  to  bear  the  powder. 
Should  bark  or  its  preparations  produce  purging,  as  they  occasionally  do,  they 
ought  to  be  combined  with  a  small  portion  of  laudanum. 

It  is  sometimes  desirable  to  introduce  bark  into  the  system  by  other  avenues 
than  the  stomach;  as  it  exercises  its  peculiar  influence  to  whatever  part  it  is 
applied.  Injected  into  the  rectum,  in  connection  with  opium  to  prevent  purg- 
ing, it  has  been  employed  successfully  in  the  cure  of  intermittents;  and  the  use 
of  bark  jackets,  made  by  quilting  the  powder  between  two  pieces  of  flannel  or 
muslin,  and  worn  next  the  skin,  and  of  bark  baths  made  by  infusing  the  medi- 
cine in  water,  has  proved  serviceable  in  cases  of  children.  But  the  best  pre- 
paration of  bark  for  injection,  or  external  use,  is  sulphate  of  quinia,  which, 
thrown  with  a  little  laudanum  into  the  rectum,  or  applied  to  a  blistered  sur- 
face denuded  of  the  cuticle,  produces  on  the  system  effects  scarcely  less  de- 
cided than  those  which  result  from  it  when  swallowed. 

The  medium  dose  of  bark,  as  administered  in  intermittents,  is  a  drachm,  to 
be  repeated  more  or  less  frequently  according  to  circumstances.  When  given 
as  a  tonic  in  chronic  complaints,  the  dose  is  usually  smaller;  from  ten  to  thirty 
grains  being  sufficient  to  commence  with. 

Off.  Prep,  of  Yellow  Bark.  Decoctum  Cinchonae  Flavae ;  Extractum  Cin- 
chonae,  U.  S.;  Extractum  Cinchonae  Fluidum,  U.  S.;  Extractum  Cinchonae 
Flavae  Liquidum,  J5r.;  Infusum  Cinchonae  Flavae;  Quiniae  Sulphas;  Tinctura 
Cinchonae,  U.  S.;  Tinctura  Cinchonae  Flavae,  Br. 

Off.  Prep. of  Bale  Bark.  Mistura  Ferri  Aromatica,  Br.;  Tinctura  Cinchonas 
Composita,  Br. 

Off  Prep,  of  Bed  Bark.  Decoctum  Cinchonae  Rubrae,  U.  S.;  Infusum  Cin- 
chonae Rubrae,  U.  S.;  Tinctura  Cinchonae  Composita,  U.  S.  W. 

CINNAMOMUM.  ZZ.S'. 

Cinnamon. 

The  bark  of  Cinnamomum  Zeylanicum  and  of  Cinnamomum  aromaticum.  U.  S. 

Off.  Syn.  CINNAMOMI  CORTEX.  Cinnamon  Bark.  The  inner  bark  of 
shoots  from  the  truncated  stocks  of  Cinnamomum  Zeylanicum.  Br. 

Cinnamon. — Candle,  Fr.;  Brauner  Canel,  Zimmt,  Germ.;  Canella,  Ital.;  Canela,  Span.; 
Kurundu,  Cingalese;  Karua  puttay,  Tamul. 

Cassia. — Cassialignea ;  Casse,  Fr.;  Cassienzimmt,  Oerm.;  Cannellina,7i'«Z.;  Casia,  Span. 

The  U.  S.  Pharmacopoeia  embraces,  under  the  title  of  cinnamon,  not  only  the 
bark  of  that  name  obtained  from  the  island  of  Ceylon,  which  is  the  only  variety, 
recognised  in  the  new  British  Pharmacopoeia,  but  also  the  commercial  cassia, 
which  is  imported  from  China ;  and,  as  the  two  products,  though  very  different 
in  price,  and  somewhat  in  flavour,  possess  identical  medical  properties,  and  are 
used  for  the  same  purposes,  there  seems  to  be  no  necessity  for  giving  them  dis- 
tinct officinal  designations.  Indeed,  the  barks  of  all  the  species  of  the  genus  Cin- 
namomum, possessing  analogous  properties,  are  as  much  entitled  to  the  common 
name  of  cinnamon,  as  the  barks  of  the  Cinchonas  are  to  the  name  of  cinchona, 
and  the  juice  of  different  species  of  Aloe  to  that  of  aloes.  Varieties  may  be  suffi- 
ciently distinguished  by  an  appropriate  epithet.  Both  cinnamomum  and  cassia 
were  terms  employed  by  the  ancients,  but  whether  exactly  as  now  understood, 
it  is  impossible  to  determine.  The  term  cassia,  or  cassia  lignea,  has  been  gen- 
erally used  in  modern  times  to  designate  the  coarser  barks  analogous  to  cinnar 
mon.  It  was  probably  first  applied  to  the  barks  from  Malabar,  and  afterwards 
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extended  to  thoKO  of  China  nnd  other  ptirt^  of  Etistern  Asia.  It  has  been  cus- 
tomary to  ascrilio  coHsia  iiynea  to  the  Laurus  Cassia  of  LinDteus ;  but  the 
specific  character  given  by  that  botanist  was  so  indeiiaite,  and  based  on  such 
imperfect  information,  that  the  specicH  lias  been  almost  unanimously  abandoned 
by  botanists.  The  fact  appears  to  be,  that  the  barks  sold  as  cinnamon  and 
cassia  in  dilferent  parts  of  the  world  are  derived  from  various  8|X!cies  of  Cin- 
namomum. Dr.  Wight, who  was  commisbioned  by  the  British  Indian  Qovern- 
ment  to  inquire  into  the  botanical  source  of  "  the  common  cassia  bark  of  the 
markets  of  the  world,"  expresses  his  belief,  that  the  list  of  plants  yielding  this 
jiroduct  extends  to  nearly  every  species  of  the  genus,  including  not  less  than 
six  plants  on  the  Malabar  Coast  and  in  Ceylon,  and  nearly  twice  a.s  many 
more  in  the  eastern  part  of  Asia,  and  in  the  islands  of  the  Ea.stern  Archipel- 
ago. {Madras  Journ.  of  Literal,  and  Sci.,  1839,  no.  22.)  AVe  shall  describe 
only  the  two  species  recognised  in  the  U.  S.  rharmacopoeia. 

Cinnamomum.  Sex.  Syst.  Knneaudria  Monogynia.  — Nat.  Ord.  Lauraceae. 

Gen.  Ch.  Flowers  hermaphrodite  or  polygamou.s,  pauicled  or  fascicled,  naked. 
Calyx  six-cleft,  with  the  limb  deciduous.  Fertile  stamens  nine,  in  three  rows; 
the  inner  three  with  two  sessile  glands  at  the  base;  anthers  four-celled,  the  three 
inner  turned  outwards.  Three  capitate  abortioe  stamens  next  the  centre.  Fruit 
seated  in  a  cup  like  calyx.  Leaves  ribbed.  Leaf-buds  not  scaly.  Lindley. 

1.  Cinnamomum  Zeylanicum.  Nees,  Laurineee,  52 ;  Lindley,  Flor.  Med.  329 ; 
Hayne,  Darstel.und  Beschreih.  &c.  xii.  263.  —  Laurus  Cinnamomum.  Linn. 
This  is  a  tree  about  twenty  or  thirty  feet  high,  with  a  trunk  from  twelve  to  eigh- 
teen inches  in  diameter,  and  covered  with  a  thick,  scabrous  bark.  The  branches 
are  numerous,  strong,  horizontal,  and  declining ;  and  the  young  shoots  are  beau- 
tifully speckled  with  dark  green  and  light  orange  colours.  The  leaves  are  oppo- 
site for  the  most  part,  coriaceous,  entire,  ovate,  or  ovate-oblong, obtusely  pointed, 
and  three-nerved,  with  the  lateral  nerves  vanishing  as  they  approach  the  point. 
There  are  also  two  less  obvious  nerves,  one  on  each  side,  arising  from  the  base, 
proceeding  towards  the  border  of  the  leaf,  and  then  quickly  vanishing.  The  foot- 
stalks are  short  and  slightly  channeled,  and,  together  with  the  extreme  twigs,  are 
smooth  and  without  the  least  appearance  of  down.  In  one  variety,  the  leaves  are 
very  broad  and  somewhat  cordate.  When  mature,  they  are  of  a  shining  green 
upon  their  upper  surface,  and  lighter  coloured  beneath.  The  flowers  are  small, 
white,  and  arranged  in  axillary  and  terminal  panicles.  The  fruit  is  an  oval  berry, 
which  adheres  like  the  acorn  to  the  receptacle,  is  larger  than  the  black  currant, 
and  when  ripe  has  a  bluish-brown  surface,  diversiGed  with  numerous  white  spots. 

The  tree  emits  no  smell  perceptible  at  any  distance.  The  bark  of  the  root  has 
the  odour  of  cinnamon  with  the  pungency  of  camphor,  and  yields  this  principle 
upon  distillation.  The  leaves  have  a  spicy  odour  when  rubbed,  and  a  hot  taste. 
A  volatile  oil  distilled  from  them  has  been  introduced  into  commerce.*  The 
petiole  has  the  flavour  of  cinnamon.  It  is  a  singular  fact,  that  the  odour  of  the 
flowers  is  to  people  in  general  disagreeable,  being  compared  by  some  to  tho 
scent  exhaled  from  newly  sawn  bones.  The  fruit  has  a  terebinthinate  odour  when 
opened,  and  a  taste  in  some  degree  like  that  of  Juniper  berries.  A  fatty  sui)- 
stance,  called  cinnamon-suet,  is  obtained  from  it  when  ripe,  by  bruising  and 
then  boiling  it  in  water,  and  removing  the  oleaginous  matter  Avhich  rises  to  the 
surface,  and  concretes  upon  cooling.  It  is  the  prepared  bark  that  constitutes 
the  genuine  cinnamon. 

This  species  is  a  native  of  Ceylon,  where  it  has  long  been  cultivated.  It  is 
said  also  to  be  a  native  of  the  Malabar  Coast,  and  has  at  various  periods  been 

*  The  cinnamon  leaf  oil,  as  imported  into  Great  Britain,  is  of  two  kinds,  one  containing 
a  considerable  quantity  of  a  fatty  fixed  oil,  perhaps  cinnamon  suet  from  the  fruit,  the  other 
a  pure  volatile  oil.  Tho  oil  is  said  to  bo  obtainetl  by  distilling  tho  leaves  after  maceration 
in  sea-water.  It  resembles  tho  oil  of  cloves  and  pimento  in  sensible  properties,  having  a 
brownish  colour,  a  penetrating,  fragrant  odour,  nnd  a  very  pungent  taste.  According  to 
Stenhousp,  it  is  of  thesp.  gr.  1-053,  has  an  acid  reaction,  and  consists  essentially  of  eugenic 
acid  and  a  neuter  substance  with  the  formula  C.„n,g,  but  contai^ns  also  a  minute  proportion 
of  benzoic  acid.  {Pharm.  Journ.,  xiv.  319.) — Note  to  the  txoelftk  edition. 
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introduced  into  Java,  the  Isle  of  France,  Bourbon,  the  Cape  de  Yerds,  Brazil, 
Cayenne,  several  of  the  West  India  islands,  and  Egypt ;  and  in  some  of  these 
places  is  at  this  time  highly  productive,  especially  in  Cayenne,  where  the  plant 
was  flourishing  so  early  as  1755.  It  is  exceedingly  influenced,  as  regards  the 
aromatic  character  of  its  bark,  by  the  circumstances  of  soil,  climate,  and  mode 
of  culture.  Thus  we  are  told  by  Marshall  that  in  Ceylon,  beyond  the  limits  of 
Negombo  and  Matura,  in  the  western  and  southern  aspect  of  the  island,  the  bark 
is  never  of  good  quality,  being  greatly  deficient  in  the  aromatic  flavour  of  the 
cinnamon ;  and  that  even  within  these  limits  it  is  of  unequal  value,  from  the 
various  influence  of  exposure,  soil,  shade,  and  other  circumstances. 

2.  C.  aromaticum.  Nees,  Laurineae,  52;  Lindley,  Flor.  Med.  330.  —  G.  Cas- 
sia. Blume,  Ed.  Ph.;  Hayne,  Darstel.  und  Beschreib.  &c.  xii.  23. —  Laurus  Cas- 
sia. Alton,  Sort.  Keiv.  i\.  421.  —  l^iot  Laurus  Cassia  of  Jjinn.  This  is  of  about 
the  same  magnitude  as  the  former  species,  and  like  it  hasnearly  opposite,  shortly 
petiolate,  coriaceous,  entire  leaves,  of  a  shining  green  upon  the  upper  surface, 
lighter-coloured  beneath,  and  furnished  with  three  nerves  of  which  the  two  lat- 
eral vanish  towards  the  point.  The  leaves,  however,  differ  in  being  oblong-lance- 
olate and  pointed,  and  in  exhibiting,  under  the  microscope,  a  very  fine  down  upon 
the  under  surface.  The  footstalks  and  extreme  twigs  are  also  downy.  The  flow- 
ers are  in  narrow,  silky  panicles.  The  plant  grows  in  China,  Sumatra,  and  other 
parts  of  Eastern  Asia,  and  is  said  to  be  cultivated  in  Java.  It  is  believed  to  be 
the  species  which  furnishes,  wholly  or  in  part,  the  Chinese  cinnamon  or  cassia 
brought  from  Canton,  and  is  supposed  to  be  the  source  of  the  cassia  buds. 

Besides  the  two  species  above  described,  others  have  been  thought  to  contri- 
bute to  the  cinnamon  and  cassia  of  commerce.  The  opinion  of  Dr.  Wight  has 
been  already  stated.  C.  Loureirii  of  Nees,  growing  in  the  mountains  of  Cochin- 
China  near  Laos,  and  in  Japan,  affords,  according  to  Loureiro,  a  cinnamon  of 
which  the  finest  kind  is  superior  to  that  of  Ceylon.  C.nitidum,  growing  in 
Ceylon,  Java,  and  on  the  continent  of  India,  is  said  to  have  been  the  chief  source 
of  the  drug  known  formerly  by  the  name  of  Folia  Malabathri,  and  consisting 
of  the  leaves  of  different  species  of  Cinnamomum  mixed  together.  The  leaves 
of  C.  Tamala  of  Hindostan  have  been  sold  under  the  same  name.  C.  Culi- 
lawan  of  the  Moluccas  yields  the  aromatic  bark  called  culilawan,  noticed  in  the 
third  j^art  of  this  work ;  and  similar  barks  are  obtained  from  another  species 
of  the  same  region,  named  C.  rubrum,  and  from  C.  Sintoc  of  Java.  Massoy- 
bark,  from  which  an  aromatic  volatile  oil  is  obtained  called  oil  of  massoy,  is 
the  product  of  C.  Kiamis.  (Gmelin,  Hand-book,  xiv.  380.) 

Culture,  Collection,  Commerce,  &c.  Our  remarks  under  this  head  will  first 
be  directed  to  the  cinnamon  of  Ceylon,  in  relation  to  which  we  have  more  pre- 
cise information  than  concerning  the  aromatic  obtained  from  other  sources. 
The  bark  was  originally  collected  exclusively  from  the  tree  in  a  wild  state ; 
but  the  Dutch  introduced  the  practice  of  cultivating  it,  which  has  been  con- 
tinued since  the  British  came  into  possession  of  the  island.  The  principal  cin- 
namon gardens  are  in  the  vicinity  of  Columbo.  The  seeds  are  planted  in  a 
prepared  soil  at  certain  distances ;  and,  as  four  or  five  are  placed  in  a  spot,  the 
plants  usually  grow  in  clusters  like  the  hazel  bush.  In  favourable  situations 
they  attain  the  height  of  five  or  six  feet  in  six  or  seven  years ;  and  a  healthy 
bush  will  then  afford  two  or  three  shoots  fit  for  peeling,  and  every  second  year 
afterwards  from  four  to  seven  shoots  in  a  good  soil.  The  cinnamon  harvest 
commences  in  May,  and  continues  till  late  in  October.  The  first  object  is  to 
select  shoots  proper  for  decortication,  and  those  are  seldom  cut  which  are  less 
than  half  an  inch,  or  more  than  two  or  three  inches  in  diameter.  The  bark  is 
divided  by  longitudinal  incisions,  of  which  two  are  made  in  the  smaller  shoots, 
several  in  the  larger,  and  is  then  removed  in  strips  by  "means  of  a  suitable  in- 
strument. The  pieces  are  next  collected  in  bundles,  and  allowed  to  remain  in 
this  state  for  a  short  time,  so  as  to  undergo  a  degree  of  fermentation,  which 
facilitates  the  separation  of  the  epidermis.  This,  with  the  green  matter  beneath 
it,  is  removed  by  placing  the  strip  of  bark  upon  a  convex  piece  of  wood,  and 
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Bcrnping  its  external  surface  with  a  curved  knife.  The  bark  now  dries  and 
contracts,  a.ssuining  tiie  appcurance  of  a  quill.  The  peeler  iiitroducen  tlic  smaller 
tul)es  into  the  larger,  and  connects  thcin  also  endwise,  thus  forming  a  congeries 
of  quills  which  is  about  forty  inches  long.  When  sufficiently  dry,  these  cylindera 
are  collected  into  bundles  weighing  about  thirty  pounds,  and  bound  together 
by  pieces  of  split  bamboo.  The  commerce  in  Ceylon  cinnamon  was  formerly 
monopolized  by  the  Kast  India  Company;  but  the  cultivation  is  now  unre- 
Ptricted,  and  the  bark  may  he  freely  exported  upon  the  payment  of  a  fixed  duty. 
It  is  assorted  in  the  island  into  three  qualities,  distinguished  by  the  designa- 
tions offirat,  aecoiul,  and  third.  The  inferior  kinds,  which  are  of  insutficient 
value  to  pay  the  duty,  are  used  for  the  preparation  of  oil  of  cinnamon. 

Immense  quantities  of  cinnamon  are  exported  from  China,  the  finest  of  which 
is  little  inferior  to  that  of  Ceylon,  though  the  mass  of  it  is  muCli  coarser.  It 
passes  in  commerce  under  the  name  of  cassia,  and  is  said  by  Mr.  Reeves  to  be 
brought  to  Canton  from  the  province  of  Kwangse,  where  the  tree  producing  it 
grows  very  abundantly.  (Trans.  Medico-hot.  Soc,  1828,  p.  26  )  It  has  already 
been  stated  that  this  tree  is  supposed  to  bo  the  Ginnamomum  aromaticum  ; 
but  we  have  no  positive  proof  of  the  fact.  Travellers  inform  us  that  cinnamon 
is  also  collected  in  Cochin-China ;  but  that  the  best  of  it  is  monopolized  by  the 
sovereign  of  the  country.  It  is  supposed  to  be  obtained  from  the  Cinnamomum 
Lonreirii  of  Nees,  the  Lauras  Cinnamomum  of  Loureiro.  According  to  Sie- 
bold,  the  bark  of  the  large  branches  is  of  inferior  quality  and  is  rejected ;  that 
from  the  smallest  branches  resembles  the  Ceylon  cinnamon  in  thickness,  but 
has  a  very  pungent  taste  and  smell,  and  is  little  esteemed ;  while  the  inter- 
mediate branches  yield  an  excellent  bark,  about  a  line  in  thickness,  which  is 
even  more  highly  valued  than  the  cinnamon  of  Ceylon,  and  yields  a  sweeter 
and  less  pungent  oil.  (Annal.  der  Pharm.,  xx.  280.)  Cinnamon  of  good  quality 
is  said  to  be  collected  in  Java,  and  considerable  quantities  of  inferior  quality 
have  been  thrown  into  commerce,  as  cassia  lignea,  from  the  Malabar  Coast. 
Manilla  and  the  Isle  of  France  are  also  mentioned  as  sources  whence  this  drug 
is  supplied.    Little,  however,  reaches  the  United  States  fro;n  these  places. 

Cayenne,  and  several  of  the  West  India  islands,  yield  to  commerce  consider- 
able quantities  of  cinnamon  of  various  qualities.  That  of  Cayenne  is  of  two 
kinds,  one  of  which  closely  resembles,  though  it  does  not  quite  equal,  the  aro- 
matic of  Ceylon,  the  other  resembles  the  Chinese.  The  former  is  supposed  to 
be  derived  from  plants  propagated  from  a  Ceylonese  stock,  the  latter  from 
those  which  have  sprung  from  a  tree  introduced  from  Sumatra.* 

By  far  the  greater  proportion  of  cinnamon  brought  to  this  country  is  im- 
ported from  China.  It  is  entered  as  cassia  at  the  custom  house,  while  the 
same  article  brought  from  other  sources  is  almost  uniformly  entered  as  cinna- 
mon.    Much  of  it  is  afterwards  exported. 

From  what  source  the  ancients  derived  their  cinnamon  and  cassia  is  not 
certainly  known.  Neither  the  plants  nor  their  localities,  as  described  by  Dios- 
corides,  Pliny,  and  Theophrastus,  correspond  precisely  with  our  present  know- 
ledge; but  in  this  respect  much  allowance  must  be  made  for  the  inaccurate 
geography  of  the  ancients.  It  is  not  improbable  that  the  Arabian  navigators, 
at  a  very  early  period,  conveyed  this  spice  within  the  limits  of  Phoenician  and 
Grecian,  and  subsequently  of  Roman  commerce. 

*  While  on  a  visit,  Nov.  1860,  to  the  Palais  d' IndastHe,  in  Paris,  where  is  kept  a  noble 
collection  of  industrial  and  natural  products  from  the  various  French  colonies,  we  noticed 
specimens  of  the  Ceylon  cinnamon  (C.  Zeylanieum),  from  the  W.  India  island  of  Mar- 
tmiquo.  It  was  apparently  of  fine  quality,  consisting  of  pieces,  singly  and  doubly  quilled, 
and  bearing  a  close  resemblance  to  the  product  of  Ceylon,  except  that  the  quilU  were 
single,  and  not,  like  the  Ceylonese,  introduced  one  into  the  other,  forming  a  sortof  com- 

Eact  cylinder.  There  were,  besides,  large  flat  pieces  of  the  bark  from  the  same  source, 
earing,  in  their  general  aspect,  some  resemblance  to  the  flat  Calisaya  bark.  These  were, 
no  douDt,  from  the  trunk  or  larger  branchoa.  How  far  they  possessed  the  aromatic  proper- 
ties of  the  true  cinnamon  could  not  bo  determined  ;  for  they  were  enclosed  in  cases  in  such 
a  manner  that,  though  they  could  be  seen,  they  could  not  be  submitted  to  the  test  of  tasto 
and  smell.  {Note  to  the  twelfth  edition.) 
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Properties.  Ceylon  cinnamon  is  in  long  cylindrical  fasciculi,  composed  of 
numerous  quills,  the  larger  enclosing  the  smaller.  In  the  original  sticks,  which 
are  somewhat  more  than  three  feet  in  length,  two  or  three  fasciculi  are  neatly 
joined  at  the  end,  so  as  to  appear  as  if  the  whole  were  one  continuous  piece. 
The  (inest  is  of  a  light  brownish-yellow  colour,  almost  as  thin  as  paper,  smooth, 
often  somewhat  shining,  pliable  to  a  considerable  extent,  with  a  splintery  frac- 
ture when  broken.  It  has  a  pleasant  fragrant  odour,  and  a  warm,  aromatic, 
pungent,  sweetish,  slightly  astringent,  and  highly  agreeable  taste.  When  dis- 
tilled it  affords  but  a  small  quantity  of  essential  oil,  which,  however,  has  an 
exceedingly  grateful  flavour.  It  is  brought  to  this  country  from  England ;  but 
is  very  costly,  and  is  not  generally  kept  in  the  shops.  The  inferior  sorts  are 
browner,  thicker,  less  splintery,  and  of  a  less  agreeable  flavour,  and  are  little 
if  at  all  superior  to  the  best  Chinese.  The  fiiier  variety  of  Cayenne  cinnamon 
approaches  in  character  to  that  above  described,  but  is  paler  and  in  thicker 
pieces,  being  usually  collected  from  older  branches.  That  which  is  gathered 
very  young  is  scarcely  distinguishable  from  the  cinnamon  of  Ceylon. 

Chinese  cinnamon,  or  cassia,  is  in  tubes  from  the  eighth  of  an  inch  to  an 
inch  in  diameter,  usually  single,  sometimes  double,  but  very  rarely  more  than 
double.  In  some  instances  the  bark  is  rolled  very  much  upon  itself,  in  others  is 
not  even  completely  quilled,  forming  segments  more  or  less  extensive  of  a  hollow 
cylinder.  It  is  of  a  redder  or  darker  colour  than  the  finest  Ceylon  cinnamon, 
thicker,  rougher,  denser,  and  breaks  with  a  shorter  fracture.  It  has  a  stronger, 
more  pungent  and  astringent,  but  less  sweet  and  grateful  taste  ;  and,  though  of 
a  similar  odour,  is  less  agreeably  fragrant.  It  is  the  kind  almost  universally  kept 
in  our  shops.  Of  a  similar  character  is  the  cinnamon  imported  directly  from 
various  parts  of  the  East  Indies.  But  under  the  name  of  cassia  have  also  been 
brought  to  us  very  inferior  kinds  of  cinnamon,  collected  from  the  trunks  or  large 
branches  of  the  trees,  or  injured  by  want  of  care  in  keeping,  or  perhaps  derived 
from  inferior  species.  It  is  said  that  cinnamon  from  which  the  oil  has  been  dis- 
tilled, is  sometimes  fraudulently  mixed  with  the  genuine.  These  inferior  kinds 
are  detected,  independently  of  their  greater  thickness,  and  coarseness  of  frac- 
ture, by  their  deficiency  in  the  peculiar  sensible  properties  of  the  spice. 

According  to  the  analysis  of  Yauquelin,  cinnamon  contains  a  peculiar  vola- 
tile oil,  tannin,  mucilage,  a  colouring  matter,  an  acid,  and  lignin.  The  tannin 
is  of  the  variety  which  yields  a  greenish- black  precipitate  with  the  salts  of  iron.  ^ 
The  oil  obtained  from  the  Cayenne  cinnamon,  Jae  found  to  be  more  biting  than 
that  from  the  Ceylonese,  and  at  the  same  time  to  be  somewhat  peppery.  Bu- 
chulz  found  in  100  parts  of  cassia  lignea,  OS  of  volatile  oil,  4'0  of  resin,  14-6  of 
gummy  extractive  (probably  including  tannin),  G4:'3  of  lignin  and  bassorin,  and 
16"3  of  water  including  loss.  This  aromatic  yields  its  virtues  wholly  to  alcohol, 
and  less  readily  to  water.  At  the  temperature  of  boiling  alcohol  veiy  little  of  the 
oil  rises,  and  an  extract  prepared  from  the  tincture  retains,  therefore,  the  aro- 
matic properties.   For  an  account  of  the  volatile  oil,  see  Oleum  Cinnamomi. 

Medical  Properties  and  Uses.  Cinnamon  is  among  the  most  grateful  and 
efficient  of  the  aromatics.  It  is  warm  and  cordial  to  the  stomach,  carminative, 
astringent,  and,  like  most  other  substances  of  this  class,  more  powerful  as  a  local 
than  general  stimulant.  It  is  seldom  prescribed  alone,  though,  when  given  in 
powder  or  infusion,  it  will  sometimes  allay  nausea,  check  vomiting,  and  relieve 
flatulence.  It  is  chiefly  used  as  an  adjuvant  to  other  less  pleasant  medicines, 
and  enters  into  a  great  number  of  officinal  preparations.  It  is  often  employed 
in  diarrhoea,  in  connection  with  chalk  and  astringents ;  and  has  recently  been 
recommended  as  peculiarly  efficacious  in  uterine  hemorrhage.  The  dose  of  the 
powder  is  from  ten  grains  to  a  scruple. 

Cassia  Buds.  This  spice  consists  of  the  calyx  of  one  or  more  species  of  Cin- 
namomum, surrounding  the  young  germ,  and,  as  stated  by  Dr.  Martins,  on  the 
authority  of  the  elder  Xees,  about  one-quarter  of  the  normal  size.  It  is  pro- 
duced in  China;  and  Mr.  Reeves  states  that  great  quantities  of  it  are  brought 
to  Canton  from  the  province  which  affords  cassia.  The  species  which  yields  it 
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is  in  all  probability  the  same  with  thot  which  yields  the  bark,  thotijfh  it  has  been 
flscribed  by  Noes  to  Ctnnamomum  Loureirii.  In  favour  of  the  former  opinion 
is  the  stati'nuMit  of  Dr.  Christison,  that  6',  aronia^icuwj,  cultivated  in  the  hot- 
houses of  Kuropo,  bears  a  flower-l)ud  which  closely  resembles  the  cassia  bud 
when  at  the  same  period  of  advancement.  Cassia  buds  have  some  resemblance 
to  cloves,  and  are  compared  to  small  nails  with  round  heads.  The  enclosed 
perincn  is  sometimes  removed,  and  they  are  then  cup-shaped  at  top.  They 
liiivo  a  brown  colour,  with  the  flavour  of  cinnamon,  and  yield  an  essential  oil 
upon  distillation.  They  may  be  used  for  the  same  purposes  as  the  bark. 

Off.  Prep.  Acidum  Sulphuricum  Aromaticum;  Aqua  Cinnaiuorai,  i/r.;  De- 
coctum  HaBmatoxyli,7ir.,-  Infusum  Catechu,  Br.;  Infu.s.  Catechu  Comp.,(/.  S  ; 
Pulvis  Aromaticus,  t/.  ,S'.,'  Pulvis  Catechu  Compositus, /yr.;  Pulvis  Cinna- 
momi  Comp.,  Br.;  Pulvis  CretfB  Aromaticus,  Br.;  Pulvis  Kino  Comp.,  Br.; 
Spiritus  Lavandulae  Conip.,(/. -S'.;  Syrupus  llhei  Aromaticus,  [7.  S.;  Tinctura 
Cardamomi  Comp.;  Tinctura  Catechu;  Tinctura  Cinnaraomi;  Tinctura  La- 
vandulse  Comp.,  Br.;  Vinum  Opii,  U.  S.  W. 

COCCUS.  U.S., Br.      , 
Cochineal. 

Coccus  Cacti.  U.  S.  The  dried  female  insect,  Coccus  Cacti.  Br. 

Cochenillo,  Fr.,  Oerm.;  Cocciniglin,  Ital.;  Cochinilln,iS^an. 

The  coccus  is  a  genus  of  heraipterous  insects,  having  the  snout  or  rostrum 
in  the  breast,  the  antennae  filiform,  and  the  posterior  part  of  the  abdomen  fur- 
nished with  bristles.  The  male  has  two  erect  wings,  the  female  is  wingless.  The 
G.  Cacti  is  characterized  by  its  depressed,  downy,  transversely  wrinkled  body,  its 
purplish  abdomen,  its  short  and  black  legs,  and  its  subulate  antennae,  which  are 
about  one-third  of  the  length  of  the  body.  (Rees^s  Cyclopaedia.)  Another  spe- 
cies, G.  Ilicis,  which  inhabits  a  species  of  oak,  is  collected  in  the  mountainous 
parts  of  the  Morea,  in  Greece,  and  used  as  a  dye-stuff  in  the  East.  (Landerer.) 
The  Coccus  Cacti  is  found  wild  in  Mexico  and  Central  America,  inhabiting 
different  species  of  Cactus  and  allied  genera  of  plants ;  and  is  said  to  have  been 
discovered  also  in  some  of  the  West  India  islands,  and  the  southern  parts  of  the 
United  States.  In  Mexico,  particularly  in  the  provinces  of  Oaxaca  and  Guaxaca, 
it  is  an  important  object  of  culture.  The  Indians  form  plantations  of  the  nopal 
(Ojnmtia  cochinillifera),  upon  which  the  insect  feeds  and  propagates.  During 
the  rainy  season,  a  number  of  the  females  are  preserved  under  cover  upon  the 
branches  of  the  plant,  and,  after  the  cessation  of  the  rains,  are  distributed  upon 
the  plants  without.  They  perish  quickly  after  havingdeposited  their  eggs.  These, 
hatched  by  the  heat  of  the  sun,  give  origin  to  innumerable  minute  insects,  which 
spread  themselves  over  the  plant.  The  males,  of  which,  according  to  Mr.  Ellis, 
the  proportion  is  not  greater  than  one  to  one  hundred  or  two  hundred  females, 
being  provided  with  wings  and  very  active,  approach  and  fecundate  the  latter. 
After  this  period,  the  females,  which  before  moved  about,  attach  themselves  to 
the  leaves,  and  increase  rapidly  in  size ;  so  that,  in  the  end,  their  legs,  antennae, 
and  proboscis  are  scarcely  discoverable,  and  they  appear  more  like  excrescences 
on  the  plant  than  distinct  animated  beings.  They  are  now  gathered  for  use,  by 
detaching  them  by  means  of  a  blunt  knife,  a  quill,  or  a  feather;  a  few  being  left 
to  continue  the  race.  They  are  destroyed  either  by  dipping  them  enclosed  in  a 
bag  into  boiling  water,  or  by  the  heat  of  a  stove.  In  the  former  case  they  are 
subsequently  dried  in  the  sun.  The  males,  which  are  much  smaller  than  the  full- 
grown  females,  are  not  collected.  It  is  said  that  of  the  wild  insect  there  are  six 
generations  every  year,  furnishing'an  equal  number  of  crops  ;  but  the  domestic 
is  collected  only  three  times  annually,  the  propagation  being  suspended  during 
the  rainy  season,  in  consequence  of  its  inability  to  support  the  inclemency  of  the 
weather.  The  insect  has  been  taken  from  Mexico  to  the  Canary  Islands ;  and 
very  large  quantities  of  cochineal  have  been  delivered  to  commerce  from  the 
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Island  of  Teneriffe.*  The  culture  has  also  been  successfully  introduced  into  Jav^a ; 
and  attempts  have  been  made  to  introduce  it  into  Spain,  Corsica,  and  Algiers.f 

As  kept  in  the  shops,  the  finer  cochineal,  granafina  of  Spanish  commerce,  is 
in  irregulai'ly  circular  or  oval,  somewhat  angular  grains,  about  one-eighth  of  an 
inch  in  diameter,  convex  on  one  side,  concave  or  flat  on  the  other,  and  marked 
with  several  transverse  wrinkles.  Two  varieties  of  this  kind  of  cochineal  are 
known  to  the  druggist,  distinguished  by  their  external  appearance.  One  is  of  a 
reddish-gray  colour,  formed  by  an  intermixture  of  the  dark  colour  of  the  insect 
with  the  whiteness  of  a  powder  by  which  it  is  almost  covered,  and  with  patches 
of  a  rosy  tinge  irregularly  interspersed.  From  its  diversified  appearance,  it  is 
called  by  the  Spaniards  cochiniUajaspeada.  It  is  the  variety  commonly  kept  in 
our  shops.  The  other,  cochinilla  renegrida,  or  grana  nigra,  is  dark-coloured, 
almost  black,  with  only  a  minute  quantity  of  the  whitish  powder  between  the 
wrinkles.  The  two  are  distinguished  in  our  markets  by  the  names  of  silver  grains 
and  black  grains.  Some  suppose  the  difference  to  arise  from  the  mode  of  prepa- 
ration ;  the  gray  cochineal  consisting  of  the  insects  destroyed  by  a  dry  heat ;  the 
black,  of  those  destroyed  by  hot  water,  which  removes  the  external  whitish  pow- 
dei".  According  to  Mr.  Faber,  who  derived  his  information  from  a  merchant 
residinginthe  neighbourhood  where  the  cochineal  is  collected,  the  silver  grains 
consist  of  the  impregnated  female  just  before  she  has  laid  her  eggs  ;  the  black,  of 
the  female  after  the  eggs  have  beenlaid  and  hatched.  (Am.  Journ.  of  Pharm. , 
xviii.  47.)  There  is  little  or  no  difference  in  their  quality.^  Another  and  much 
inferior  variety  is  the  grana  sylvestra,  or  wild  cochineal,  consisting  partly  of 
very  small  separate  insects,  partly  of  roundish  or  oval  masses,  which  exhibit, 
under  the  microscope,  minute  and  apparently  new  born  insects,  enclosed  in  a 
white  or  reddish  cotton-like  substance.  It  is  scarcely  known  in  our  drug  market. 

jCochineal  has  a  faint  heavy  odour,  and  a  bitter  slightly  acidulous  taste.  Its 
powder  is  of  a  purplish -carmine  colour,  tinging  the  saliva  intensely  red.  Ac- 
cording to  Pelletier  and  Caventou,  it  consists  of  a  peculiar  colouring  principle, 
a  peculiar  animal  matter  constituting  the  skeleton  of  the  insect,  stearin,  olein,  an 
odorous  fatty  acid,  and  various  salts.  Tyrosin,  a  crystallizable  animal  prin- 
ciple, has  been  found  by  De  la  Rue.  {Gmelin,xm.  358.)  It  was  also  analyzed 
by  John,  who  called  the  colouring  principle  cochinilin.  This  is  of  a  brilliant 
purple-red  colour,  unalterable  in  dry  air,  fusible  at  122°  F.,  very  soluble  in  water, 
soluble  in  cold,  and  more  so  in  boiling  alcohol,  insoluble  in  ether,  and  without 
nitrogen.  It  is  obtained  by  macerating  cochineal  in  ether,  and  ti-eating  the 
residue  with  successive  portions  of  boiling  alcohol,  which  on  cooling  deposits 
a  part  of  the  cochinilin,  and  yields  the  remainder  by  spontaneous  evaporation. 
It  may  be  freed  from  a  small  proportion  of  adhering  fatty  matter,  by  dis.solving 
it  in  alcohol  of  40°  Baurae,  and  then  adding  an  equal  quantity  of  sulphuric 

*  Yarious  species  of  Opuntia  are  adapted  to  the  support  of  the  cochineal  insect,  espe- 
cially those  which  are  very  juicy,  with  few  thorns  and  a  thick  skin.  It  is  the  0.  Ficus 
Indica  which  is  chiefly  cultivated  in  Teneriffe,  the  dry  but  hot  climate  of  which  is  pecu- 
liarly adapted  to  the  growth  both  of  the  plant  and  the  insect.  In  the  year  1856,  the  pro- 
duct of  the  Canaries  is  stated  to  have  amounted  to  more  than  one  and  a  half  millions  of 
pounds,  having  increased  to  that  amount  from  eight  pounds  in  1831.  [Neues RejoertoTium 
fur  Pharm.,  viii.  195.) — Note  to  thetwelfth  edition. 

f  At  the  Palais  d'Industrie,  in  Paris,  in  Nov.  1860,  the  author  noticed  considerable 
quantities  of  apparently  good  cochineal,  said  to  be  the  product  of  Algiers.  In  Spain,  the 
cultivation  seems  to  have  proved  unprofitable.  The  author  observed  a  small  field  near 
Malaga,  in  1861,  still  appropriated  to  the  culture;  but  was  informed  that  it  was  now 
neglected.  In  Asia  Minor,  in  the  vicinity  of  Oushak,  are  great  quantities  of  an  insect, 
closely  resembling  the  Coccus  Cacti,  which  feed  on  a  species  of  cistus ;  but  it  is  unknown 
whether  any  portion  has  been  introduced  into  general  commerce.  (Am.  Journ.  of  Pharm., 
XXXV.  455.) — Note  to  the  twelfth  edition. 

X  Cake  cochineal  is  the  name  given  to  a  variety  of  this  drug,  produced  in  the  Argentine 
Kepublic,  in  South  America,  a  specimen  of  which  was  sent  by  Mr.  Black  from  Cordova, 
in  that  country,  to  London,  and  was  examined  by  Dr.  Stark.  It  was  in  flat  cakes  about 
a  quarter  of  an  inch  thick,  and,  under  the  microscope,  was  seen  to  consist  chiefly  of 
the  cochineal  insect,  mixed  with  small  portions  of  the  thorns  and  epidermis  of  the  cactus, 
in  consequence  of  careless  gathering.  It  is  inferior  for  dyeing  purposes  to  the  ordinary 
variety.  (Pharm.  Journ.,  xiv.  346.) 
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ether.  The  pure  cochiniliii  is  (U-posited  in  the  course  of  a  few  diiyH,  The  wutery 
infusion  of  cochineal  is  of  a  violetrcrinison  colour,  which  is  bri/^htened  by  tiie 
acids,  and  deepened  by  the  alkalies.  The  C(tlouring  matter  is  readily  precipi- 
tated. The  salts  of  zinc,  bismuth,  and  nickel  produce  a  lilac  precipitate,  and 
those  of  iron  a  dark-purple  approachiu/^  to  black.  The  salts  of  tin,  especially 
the  nitrate  and  chloride,  precipitate  the  colouring  matter  of  a  brilliant  scarlet, 
and  form  the  basis  of  those  splencjid  scarlet  and  crimson  dyes,  which  have  ren- 
dered cochineal  so  valuable  in  the  arts.  With  alumina  the  colouring  matter 
forms  the  pigment  called  lahe.  The  finest  lakes  are  obtained  by  mixing  the  de- 
coction of  cochineal  with  freshly  prepared  gelatinous  alumina.  The  pigment 
called  cat-mine  is  the  colouring  matter  of  cochineal  precipitated  from  the  decoc- 
tion by  acids,  the  salts  of  tin,  &c.,  or  by  animal  gelatin,  and  when  properly 
made  is  of  the  most  intense  and  brilliant  scarlet.  The  colouring  principle  has 
been  named  carminic  acid,  in  consequence  of  its  posses-sion  of  acid  properties. 

Cochineal  has  been  adulterated  by  causing  certain  heavy  substances,  such  as 
powdered  talc  and  carbonate  of  lead,  by  shaking  in  a  bag  or  otherwise,  to  ad- 
here to  the  surface  of  the  insects,  and  thus  increase  their  weight.  The  fraud  may 
be  detected  by  the  absence,  under  the  microscope,  of  a  woolly  appearance,  which 
characterizes  the  white  powder  upon  the  surface  of  the  unadulterated  insect. 
Metallic  lead,  which  is  said  frequently  to  exist  in  fine  particles  in  the  artificial 
coating,  may  be  discovered  by  powdering  the  cochineal,  and  suspending  it  in 
water,  when  the  metal  will  remain  behind.  Grains  of  a  substance  artificially  pre- 
pared to  imitate  the  dried  insect  have  been  mixed  with  the  genuine  in  France. 
A  close  inspection  will  serve  to  detect  the  difference.  (Joum.  de  Fharm.,  3c 
ser.,  ix.  110.)  Vermilion  and  chromic-red  (dichromate  of  lead)  are  said  also  to 
have  been  largely  used  in  the  adulteration  of  carmine,  to  the  extent  sometimes 
of  60  or  even  70  per  cent.  {Pharm.  Journ.,  May,  1860,  p.  547.)  There  can  be 
no  difficulty  in  detecting  them  by  the  appropriate  tests  Starch  has  been  u.sed, 
according  to  Prof  Mai-sch,  for  the  same  purpose  in  the  U.  States,  and  in  one 
specimen  he  found  57'14  per  cent.  (Am.  Journ.  of  Pharm.,  xxxiii.  18.) 

Medical  Properties,  &c.  Cochineal  is  supposed  by  some  to  possess  anodyne 
properties,  and  has  been  highly  recommended  in  hooping-cough  and  neuralgic 
affections.  It  is  frequently  associated,  in  prescription,  with  carbonate  of  potassa, 
especially  in  the  treatment  of  hooping-cough.  In  pharmacy  it  is  employed  to 
colour  tinctures  and  ointments.  To  infants  with  hooping-cough,  cochineal  in 
substance  is  given  in  the  dose  of  about  one-third  of  a  grain  three  times  a  day. 
The  dose  of  a  tincture,  prepared  by  macerating  one  part  of  the  medicine  in 
eight  parts  of  diluted  alcohol,  is  for  an  adult  from  twenty  to  thirty  drops  twice 
a  day.  In  neuralgic  paroxysms,  Sauter  gave  half  a  tablespoonful,  with  the  as- 
serted effect  of  curing  the  disease. 

Off.  Prep.  Tinctura  Cardamomi  Composita;  Tinct.  Cinchonas  Comp.,  Br.; 
Tinct.  Cocci,  Br.  W. 

COLCHICI  RADIX.  U.S. 
Colchicum  Boot. 

The  Cormus  of  Colchicum  autumnale.  U.  S. 

Off.Syn.  COLCHICI  CORMUS.  CoZcTitcMm  Corm.  The  fresh  corm  of  Col- 
chicum  autumnale,  collected  about  the  end  of  June ;  and  the  same  stripped  of  its 
coats,  sliced  transversely,  and  dried  at  a  temperature  not  exceeding  150°.  Br. 

COLCHICI  SEMEN.  U.S. 

Colchicum  Seed. 

The  seed  of  Colchicum  autumnale.   U.  S. 

Off.  Syn.  COLCHICI  SEMINA.  Colchicum  Seeds.  The  fully  ripe  seeds  of 
Colchicum  autumnale.  Br. 

Colchique,  Fr.;  Zeitlose,  Horbst-Zeitlose,  Oerm.;  Colchico,  Jtal.,  Span. 
Colchicum.  Sex.Syst.  Hexandria  Trigynia.  —  Nat.Ord.  MelanthacesB. 
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Gen.  Ch.  A  spatJie.  Corolla  six-parted,  with  a  tube  proceeding  directly  from 
the  root.    Capsules  three,  connected,  inflated.  Willd. 

Colchicum  autumnale.  Willd.  8p.  Plant,  ii.  272;  Woodv.  Med.Bot.\).  159,  t. 
258.  This  species  of  Colchicum,  often  called  meadow-saffron,  is  a  perennial 
bulbous  plant,  the  leaves  of  which  appear  in  spring,  and  the  flowers  in  autumn. 
Its  manner  of  growth  is  peculiar,  and  deserves  notice  as  connected  in  some 
measure  with  its  medicinal  efficacy.  In  the  latter  part  of  summer,  a  new  bulb, 
or  cormus  as  the  part  is  now  called,  begins  to  form  at  the  lateral  inferior  por- 
tion of  the  old  one,  which  receives  the  young  offshoot  in  its  bosom,  and  embraces 
it  half  round.  The  new  plant  sends  out  fibres  from  its  base,  and  is  furnished 
with  a  radical  spathe,  which  is  cylindrical,  tubular,  cloven  at  top  on  one  side, 
and  half  under  ground.  In  September,  from  two  to  six  flowers,  of  a  lilac  or  pale- 
purple  colour,  emerge  from  the  spathe,  unaccompanied  with  leaves.  The  corolla 
consists  of  a  tube  five  inches  long,  concealed  for  two-thirds  of  its  length  in  the 
ground,  and  of  a  limb  divided  into  six  segments.  The  flowers  perish  by  the  end 
of  October,  and  the  rudiments  of  the  fruit  remain  under  ground  till  the  follow- 
ing spring,  when  they  rise  upon  a  stem  above  the  surface,  in  the  form  of  a  three- 
lobed,  three-celled  capsule.  The  leaves  of  the  new  plant  appear  at  the  same 
time;  so  that  in  fact  they  follow  the  flower  instead  of  preceding  it,  as  might  be 
inferred  from  the  order  of  the  seasons  in  which  they  respectively  show  them- 
selves. The  leaves  are  radical,  spear-shaped,  erect,  numerous,  about  five  inches 
long,  and  one  inch  broad  at  the  base.  In  the  mean  time,  the  new  bulb  has  been 
increasing  at  the  expense  of  the  old  one,  which,  having  performed  its  appointed 
office,  perishes ;  while  the  former,  after  attaining  its  full  growth,  sends  forth 
shoots,  and  in  its  turn  decays.  The  old  bulb,  in  its  second  spring,  and  a  little 
before  it  perishes,  sometimes  puts  forth  one  or  more  small  bulbs,  which  sepa- 
rate from  the  parent,  and  are  supposed  to  be  sources  of  new  plants. 

C.  autumnale  is  a  native  of  the  temperate  parts  of  Europe,  where  it  grows 
wild  in  moist  meadows.  Attempts  have  been  made  to  introduce  its  culture 
into  this  country,  but  with  no  great  success;  though  small  quantities  of  the 
bulb,  of  apparently  good  quality,  have  been  brought  into  the  market.  The 
officinal  portions  are  the  bulb  or  cormus,  and  the  seeds.  The  root,  botanically 
speaking,  consists  of  the  fibres  attached  to  the  base  of  the  bulb.  The  flowers 
possess  similar  virtues  with  the  bulb  and  seeds. 

1.  Colchici  Radix. 

The  medicinal  virtue  of  the  bulb  depends  much  upon  the  season  at  which  it 
is  collected.  Early  in  the  spring,  it  is  too  3^oung  to  have  fully  developed  its 
peculiar  properties;  and,  late  in  the  fall,  it  has  become  exhausted  by  the  nour- 
ishment afforded  to  the  new  plant.  The  proper  period  for  its  collection  is  from 
the  early  part  of  June,  when  it  has  usually  attained  perfection,  to  the  middle 
of  August,  when  the  offset  appears.*  It  may  be  owing,  in  part,  to  this  ine- 
quality at  different  seasons,  that  entirely  opposite  reports  have  been  given  of 
its  powers.  Krapf  ate  whole  bulbs  without  inconvenience;  Haller  found  the 
bulbs  entirely  void  of  taste  and  acrimony;  and  we  are  told  that  in  Carniola 
the  peasants  use  it  as  food  with  impunity  in  the  autumn.  On  the  other  hand, 
there  can  be  no  doubt  of  its  highly  irritating  and  poisonous  nature,  when  fully 
developed,  under  ordinary  circumstances.  Perhaps  soil  and  climate  may  have 
some  influence  in  modifying  its  character. 

The  bulb  is  often  used  in  the  fresh  state  in  the  countries  where  it  grows;  as 
it  is  apt  to  be  injured  in  drying,  unless  the  process  is  carefully  conducted.  The 
usual  plan  is  to  cut  the  bulb,  as  soon  after  it  has  been  dug  up  as  possible,  into 
thin  transverse  slices,  which  are  spread  out  separately  upon  paper  or  perforated 

*  Dr.  Christison,  however,  has  found  the  roots  collected  in  April,  though  shrivelled  and 
less  abundant  in  starch  than  those  gathered  in  July,  to  be  even  more  bitter ;  and  conjec- 
tures, therefore,  that  the  common  opinion  of  their  superior  efficacy  at  the  latter  season  may 
not  be  well  founded.  Prof.  Schrotf  states,  as  the  result  of  his  observation,  that  the  autumn 
root  is  much  stronger  than  that  dug  in  summer.  (See  Am.  Journ.  of  Pharm.,  xxix.  324.) 
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trays,  and  dried  with  a  moderate  heat.  The  reason  for  drying  it  quickly,  after 
removal  from  the  ground,  is  that  it  otherwise  begins  to  vegetate,  and  a  change 
in  its  cheniicul  imture  tulics  phice;  uud  such  is  its  retentiveness  of  life,  that,  if 
not  cut  in  slices,  it  is  liable  to  undergo  a  jjartial  vegetation  even  during  the  dry- 
ing process.  Dr.  lloulton  recommends  that  the  bulb  should  be  stripped  of  its  dry 
coating,  carefully  deprived  of  the  bud  or  young  bulb,  and  then  dried  whole.  It 
is  owing  to  the  high  vitality  of  the  bud  that  the  bulb  is  so  apt  to  vegetate.  Much 
loss  of  weight  is  sustained  by  exsiccation.  Mr.  Buinbridge  obtained  only  two 
pounds  fifteen  ounces  of  dried  bulb  from  eight  pounds  of  the  fresh. 

Properties.  The  recent  bulb  or  cormus  of  C.  aulumnale  resembles  that  of  the 
tulip  in  shape  and  size,  and  is  covered  with  a  brown  membranous  coat.  Inter- 
nally it  is  solid,  white,  and  fleshy ;  and,  when  cut  transversely,  yields,  if  mature, 
un  acrid  milky  juice.  There  is  often  a  small  lateral  projection  from  its  base, 
particularly  noticed  by  Dr.  J.  R.  Co.xc,  which  appears  to  be  merely  a  connecting 
jirocess  between  it  and  the  new  plant,  and  is  not  always  present.  When  dried, 
and  deprived  of  its  external  membranous  covering,  the  bulb  is  of  an  ash-brown 
colour,  convex  on  one  side,  and  somewhat  flattened  on  the  other,  where  it  is 
marked  by  a  deep  groove,  extending  from  the  base  to  the  summit.  As  found  in 
our  shops  it  is  always  in  the  dried  state,  sometimes  in  segments  made  by  ver- 
tical sections  of  the  bulb,  but  generally  in  transverse  circular  slices,  about  the 
eighth  or  tenth  of  an  inch  in  thickness,  with  a  notch  at  one  part  of  their  circum- 
ference. The  cut  surface  is  white,  and  of  an  amylaceous  aspect.  The  odour  of 
the  recent  bulb  is  said  to  be  hircine.  It  is  diminished  but  not  lost  by  drying. 
The  taste  is  bitter,  hot,  and  acrid.  Its  constituents,  according  to  Pelletier  and 
Cavcntou,  are  a  vegetable  alkali  combined  with  an  excess  of  gallic  acid;  a  fatty 
matter  composed  of  olein,  stearin,  and  a  peculiar  volatile  acid  analogous  to  the 
cevadic ;  a  yellow  colouring  matter ;  gum ;  starch ;  inulin  in  large  quantity;  and 
lignin.  The  active  properties  are  ascribed  to  the  alkaline  principle,  which  was 
believed  by  its  discoverers  to  be  identical  with  verat?'ia,hnt  has  been  subsequently 
found  to  be  peculiar,  and  has  received  the  appropriate  name  of  colchicine,  or 
colchicia*    Wine  and  vinegar  extract  all  the  virtues  of  the  bulb.    Dr.  A.  T. 

*  Colchicia  or  Colchicine,  and  Colchiceine.  The  alkaloid  of  colchicum  has  been  a  subject 
of  some  controversy.  According  to  Geiger  and  Hesse,  to  whom  has  been  ascribed  the 
credit  of  determining  its  precise  nature,  colchicine  (colchicia)  is  crystallizable,  and  has 
a  very  bitter  and  sharp  taste,  but  is  destitute  of  the  extreme  acrimony  of  veratria,  and 
does  not,  like  that  principle,  excite  violent  sneezing  when  applied  to  the  nostrils.  It 
differs  also  in  being  more  soluble  in  water,  and  less  poisonous.  To  a  kitten  eight  weeks 
old,  one-tenth  of  a  grain  was  given  dissolved  in  dilute  alcohol.  Violent  purging  and 
vomiting  were  produced,  witii  apparently  severe  pain  and  convulsions,  and  the  animal 
died  at  the  end  of  twelve  hours.  The  stomach  and  bowels  were  found  violently  inflamed, 
with  effusion  of  blood  through  their  whole  extent.  A  kitten  somewhat  younger  was  de- 
stroyed in  ten  minutes  by  only  the  twentieth  of  a  grain  of  veratria ;  and,  on  examination 
after  death,  marks  of  inflammation  were  found  only  in  the  upper  part  of  the  oesophagus. 
The  alkaloid  was  obtained  from  the  seeds  by  a  process  similar  to  that  employed  in  the 
preparation  of  hyoscyamia  from  hyoscyamus.  (See  Hyoscyamus.)  A  simpler  process  is  to 
digest  the  seeds  of  meadow-saff"ron  in  boiling  alcohol,  precipitate  with  magnesia,  treat 
the  precipitated  matter  with  boiling  alcohol,  and  finally  filter  and  evaporate. 

The  nature  of  the  active  principle  of  colchicum  subsequently  engaged  the  attention  of 
L.  Oberlin.  Upon  repeating  the  process  of  Geiger  and  Hesse,  ho  was  unable  to  obtain  a 
crystallizable  product,  and  came  to  the  conclusion  that  the  substance  obtained  by  them 
was  complex.  By  acidifying  its  watery  solution  by  sulphuric  or  muriatic  acid,  and  con- 
centrating until  the  liquid  became  inten.'^ely  yellow,  he  obtained,  upon  the  addition  of 
water,  a  vellowish-whitc  precipitate,  which,  when  well  washed  and  freed  from  colouring 
matter,  dissolved  readily  in  alcohol  or  ether,  and  crystallized  with  facility.  The  crys- 
talline product  thus  obtained  he  proposed  to  call  colchiceine.  It  is  a  neuter  substance, 
contains  no  acid,  and  is  therefore  not  a  salt,  crystallizes  in  pearly  lamellje,  is  almost  in- 
soluble in  cold  water,  to  which,  however,  it  imparts  a  slight  bitterness,  is  more  soluble 
in  boiling  water,  and  readily  dissolves  in  alcohol,  ether,  methylic  alcohol,  and  chloro- 
form. It  is  dissolved  by  concentrated  sulphuric,  muriatic,  and  nitric  acids,  becoming 
yellow,  by  acetic  acid  without  change  of  colour,  and  by  ammonia  and  potassa.  It  is  not 
altered  nor  precipitated  by  acetate  or  subacetate  of  lead,  nitrate  of  silver,  bichloride  of 
mercury,  or  infusion  of  galls,  but  is  rendered  green  by  sesquichloride  of  iron.  It  con- 
sists of  carbon,  hydrogen,  nitrogen,  and  oxygen.  It  was  found  to  be  very  poisonous  to 
21 
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Thomson  states  that  the  milky  juice  of  fresh  colchicum  produces  a  fine  blue 
colour,  if  rubbed  with  the  tincture  of  guaiac ;  and  that  the  same  effect  is  obtained 

rabbits,  killing  an  animal  in  12  bours  in  the  dose  of  about  one-seventh  of  a  grain,  and  in 
a  few  minutes  by  five  times  that  quantity.  [Com2>tes Rendus,  Dec.  185G,  p.  1199.  See  also 
Am.  Journ.  of  Fharm.,  xxix.  235.) 

More  recently,  Mr.  J.  E.  Carter,  of  Philadelphia,  has  made  some  experiments  which 
appear  to  invalidate  the  conclusions  of  Oberlin  as  to  the  nature  of  colchicia,  and  to  con- 
firm the  previous  opinion  of  its  alkaloid  character.  Mr.  Carter  used  the  bulb,  instead  of 
the  seeds,  which  had  previously  in  general  been  made  the  subject  of  experiment.  He 
employed  two  processes  for  the  extraction  of  the  alkaloid,  but  found  the  following  most 
productive.  The  dried  and  powdered  bulb  was  exhausted  \>j  alcohol  of  0-835  by  means 
of  percolation ;  the  tincture  thus  obtained  was  evaporated  to  the  consistence  of  syrup; 
water  acidulated  with  acetic  acid  was  added,  and  the  liquor,  after  filtration,  was  nearly 
neutralized  with  ammonia,  and  then  precipitated  by  solution  of  tannic  acid;  the  pre- 
cipitated tannate,  after  being  well  washed,  was  rubbed  with  five  times  its  weight  of 
freshly  prepared  hydratcd  oxide  of  lead,  small  quantities  of  alcohol  being  added  from 
time  to  time  during  the  trituration ;  the  whole  was  then  filtered,  and  the  filtered  liquid 
evaporated  at  a  gentle  heat.  Twenty  grains  were  thus  obtained  from  three  pounds  of 
the  dried  root.  Thus  obtained  colchicia  vfus  yellowish  in  mass,  nearly  white  in  powder, 
inodorous,  bitter  without  being  acrid,  not  sternutatory,  soluble  in  water  hot  or  cold, 
still  more  so  in  dilute  acids  and  alkaline  solutions,  very  soluble  in  alcohol  and  chloro- 
form, sparingly  so  in  pure  ether,  and  insoluble  in  benzole.  Mr.  Carter  did  not  succeed 
in  crystallizing  it.  It  was  alkaline  to  test-paper,  neutralized  the  acids,  and  with  sul- 
phuric acid  formed  a  crystallizable  salt.  The  most  delicate  test  appeared  to  bo  that  of 
sulphuric  acid  and  nitre.  A  piece  of  nitre,  added  to  its  solution  in  sulphuric  acid,  pro- 
duced a  beautiful  blue  colour,  changing  to  green,  dark-brown  or  purple,  and  finally 
reddish-yellow.  (For  a  further  account  of  Mr.  Carter's  experiments,  see  Am.  Journ.  of 
Pharm,.,  May,  1858,  p.  209.) — Note  to  the  eleventh  and  twelfth  editions. 

Since  Mr.  Carter's  experiments,  others  have  engaged  in  the  same  inquiry.  Ludwig 
confirms  the  statements  of  Oberlin.  Ilubler,  operating  on  the  unbruised  seeds  by  a  pro- 
cess similar  to  that  of  Mr.  Carter  with  the  cormus,  for  the  details  of  which  we  refer  to 
ihe' Am.  Journ.  of  Pharm.  (March,  1866,  p.  105),  obtained  an  amorphous  .substance, 
soluble  without  residue  in  water  and  in  alcohol,  of  an  odour  like  that  of  hay,  and  very 
bitter.  It  had  no  effect  on  test-paper;  its  solution  was  precipitated  yellow  by  chloride 
of  gold,  and  white  by  corrosive  sublimate;  mineral  acids  and  alkalies  turned  it  yellow  ; 
at  284°  F.  it  melted,  with  no  other  observable  change  except  in  colour,  which  became 
brown;  and  its  composition  was  represented  by  the  formula  Cg^HjgNOjp.  When  treated 
with  acids  it  yielded  crystallizable  bodies,  but  these,  instead  of  salts,  were  a  new  product, 
isomeric  with  colchicia,  but  in  character  resembling  if  not  identical  with  the  colchi- 
ceine  of  Oberlin,  which  is  therefore  a  result  of  change  in  the  colchicia.  Both  these  sub- 
stances are  poisonous.  Between  the  substance  obtained  by  Hublor  and  the  one  by  Car- 
ter, there  is  this  apparently  irreconcilable  difterence,  that  the  latter  is  decidedly  though 
feebly  alkaline,  while  the  former  is  entirely  neuter.  !Either  there  is  some  error  on  the 
part  of  one  of  these  experimenters,  or  the  alkaloid  obtained  from  the  cormus  is  difterent 
froin  the  active  principle  of  the  seeds. 

That  Mr.  Carter's  statemerutwas  correct  has  been  fully  confirmed  by  Prof.  J.  M.  Maisch, 
who  made  a  very  careful  examination  of  a  portion  of  the  colchicia  obtained  by  Mr.  Carter, 
and  kept  as  a  specimen,  with  the  following  results.  It  was  an  amorphous  powder;  of  a 
light-yellow  colour,  a  faint  odour,  and  intense  bitterness ;  sparingly  soluble  in  ether,  and 
readily  in  water  and  alcohol.  The  aqueous  solution  was  slightly  turbid,  probably  from 
the  decomposition  by  time  and  exposure  of  a  portion  of  the  colchicia  into  resin  and  col- 
chiceine.  Heated  on  platinum  foil,  it  melted,  and  at  a  higher  temperature  took  fire,  and 
burned  without  residue.  It  restored  the  blue  colour  of  reddened  litmus,  and  even  neu- 
tralized sulphuric  acid  in  very  minute  proportion.  It  answered  to  the  best  tests  of  col- 
chicia, namely,  1.  the  effect  on  its  solution  of  both  acids  and  alkalies,  which  cause  it  to 
assume  a  yellow  colour,  and  2.  the  violet  and  blue  colour  produced  by  oxidizing  agents 
on  the  dry  colchicia.  When  treated  first  with  concentrated  sulphuric  acid,  and  then  with 
nitric  acid  or  a  fragment  of  a  nitrate,  it  went  through  a  scries  of  changes  of  colour,  ending 
in  yellow.  The  same  effect  resulted  from  sulphuric  acid  with  a  trace  of  chromate  or  bi- 
chromate of  potassa,  sesquichloride  of  iron,  or  binoxide  of  lead ;  the  first  two  causing  a 
green  colour  with  the  solution,  through  the  intermixture  of  their  yellowness  with  the  blue 
developed.  The  colchicia  also  answered  to  the  following  tests  of  the  alkaloids,  giving 
precipitates  with  iodohydrargyrateof  potassium,  phosphomolybdic  acid,  and  tannic  acid. 

ColcJdceine  was  produced  by  treating  colchicia  with  diluted  sulphuric  and  muriatic  acids, 
evaporating  the  solution  to  dryness,  repeating  this  operation  once  and  again,  then  dis- 
solving the  residue  in  water,  filtering  the  solution  to  separate  the  resin  formed,  evapo- 
rating with  an  excess  of  carbonate  of  lead  to  remove  acid,  treating  with  strong  alcohol, 
and  slowly  evaporating.  Colchiceine  was  deposited  in  yellow  crystals,  the  solution  of 
which  precipitated,  like  colchicia,  tannic  and  phosphomolybdic  acids,  and  iodohydrargy- 
rate  of  mercury,  but  exercised  no  reaction  on  litmus  paper  whether  red  or  blue. 
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from  an  acetic  solution  of  the  dried  bulb.  He  considers  the  appearance  of  this 
colour,  whi'u  the  slices  are  rubbed  with  a  litthj  distilled  vinegar  and  tincture  of 
guaiac,  as  a  proof  that  the  tirug  is  good  and  has  been  well  dried.  Dr.  J.  M. 
Maclagan  has  shown  that  this  change  of  colour  is  produced  with  the  albumen, 
which  is  not  aflected  if  })reviously  coagulated;  so  that  the  value  of  the  test  con- 
sists simply  in  proving  that  the  drying  has  not  been  effected  at  a  heat  above 
180°,  or  the  temperature  at  which  albumen  coagulates.  A  very  deep  or  large 
notch  in  the  circumference  of  the  slices  is  considered  an  unfavourable  sign;  as 
it  indicates  that  the  bulb  has  been  somewhat  exhausted  in  the  nourishment  of 
the  offset.  The  decoction  yields  a  deep-blue  precipitate  with  solution  of  iodine, 
white  precipitates  with  acetate  and  subacetate  of  lead,  nitrate  of  protoxide  of 
mercury,  and  nitrate  of  silver,  and  a  slight  precipitate  with  tincture  of  galls. 
The  value  of  colchicum  is  best  tested  by  its  bitterness. 

Medical  Properties  and  Uses.  Colchicum  root  is  believed  to  act  upon  the 
nervous  system,  allaying  pain  and  producing  other  sedative  effects,  even  when 
it  exerts  no  obvious  influence  over  the  secretions.  Generally  speaking,  when 
taken  in  do.ses  sufficiently  large  to  affect  the  system,  it  gives  rise  to  more  or  less 
disorder  of  the  stomach  or  bowels,  and  sometimes  occasions  active  vomiting  and 
purging,  with  the  most  distressing  nausea.  When  not  carried  off  by  the  bowels, 
it  often  produces  copious  diaphoresis,  and  occasionally  acts  as  a  diuretic  and 
expectorant ;  and  a  case  is  on  record  of  violent  salivation,  supposed  to  have  re- 
sulted from  its  use.  It  appears  in  fact  to  have  the  property  of  stimulating  all 
the  secretions,  while  it  somewhat  diminishes  the  action  of  the  heart.  In  an  over- 
dose, it  may  produce  dangerous  and  even  fatal  effects.  Excessive  nausea  and 
vomiting,  abdominal  pains,  purging  and  tenesmus,  great  thirst,  sinking  of  the 
pulse,  coldness  of  the  extremities,  and  general  prostration,  with  occasional  symp- 
toms of  nervous  derangement,  such  as  headache, delirium,  and  stupor,  are  among 
the  results  of  its  poisonous  action.  It  was  well  known  to  the  ancients  as  a  poi- 
son, and  is  said  to  have  been  employed  by  them  as  a  remedy  in  gout  and  other 
diseases.  Stdrck  revived  its  use  among  the  moderns.  He  gave  it  as  a  diuretic 
and  expectorant  in  dropsy  and  humoral  asthma;  and  on  the  continent  of  Europe 
it  acquired  considerable  reputation  in  these  complaints;  but  the  uncertainty  of 
its  operation  led  to  its  general  abandonment,  and  it  had  fallen  into  almost  entire 
neglect,  when  Dr.  Want,  of  London,  again  brought  it  into  notice  by  attempting 
to  prove  its  identity  with  the  active  ingredient  of  the  eau  medicinale  d^Husson, 
so  highly  celebrated  as  a  cure  for  gout.  In  James's  Dispensatory,  printed  in 
1747,  it  is  said  to  be  used  in  gout  as  an  external  application.  The  chief  em- 
ployment of  the  meadow-saffron  is  at  present  in  the  treatment  of  gout  and  rheu- 
matism, in  which  experience  has  abundantly  proved  it  to  be  a  highly  valuable 
^emed^^  We  have,  within  our  own  observation,  found  it  especially  useful  in 
these  affections,  when  of  a  shifting  or  neuralgic  character.  It  sometimes  pro- 
duces relief  without  obviously  affecting  the  system ;  but  is  more  efficient  when  it 
evinces  its  influence  upon  the  skin  or  alimentary  canal.  Professor  Chelius  states 
that  it  changes  the  chemical  constitution  of  the  urine  in  arthritic  patients,  pro- 
ducing an  evident  increase  of  the  uric  acid.  Dr.  Maclagan  has  found  it  greatly 
to  increase  the  proportion  both  of  urea  and  uric  acid  in  the  urine,  and,  where 

The  inference  from  these  experiments  is  that  the  active  principle  of  colchicum,  known 
by  the  name  of  colchicia,  is  an  alkaloid,  but  that  its  salts  in  solution,  on  being  kept,  or 
evaporated,  especially  if  heat  is  used,  are  decomposed,  and  converted  into  resin  and  col- 
ohiceine,  the  latter  of  which  crystallizes;  and,  as  this  is  isomeric  with  colchicia,  the  prob- 
ability is  that  the  rcdn  has  the  same  composition.  In  preparing  colchicum  pharmaceu- 
tically,  if  it  be  desired  to  retain  the  colchicia  unchanijed,  both  acids  and  alkalies  should 
be  avoided,  especially  when  heat  is  employed.  Of  the  officinal  preparations,  the  two  fluid 
extracts  contain  the  colchicia  as  in  nature ;  the  acetic  extract  has  a  portion  at  least  of 
colchiceine  in  its  composition.  In  the  wines,  when  kept,  the  colchicia  probably  passes 
gradually  into  colchiceine.  {Am.  Jom-n.  of  Pharin.,  March,  18G7,  p.  97.)  But  ithas  not 
been  proved  that  these  latter  preparations  are  in  any  degree  less  efficacious  remcdially ; 
and,  in  the  absence  of  all  experience  to  the  contrary,  the  inference  is  that  colchiceine 
may  have  all  the  powers  of  colchicia;  for  the  acetic  extract,  and  the  wines  after  being 
long  kept,  have  often  been  used  in  practice,  without  having  been  found  less  effectual 
than  other  preparations  of  colchicum.  -{Note  to  the  thirteenth  edition.) 
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these  previously  existed  in  the  blood,  to  separate  them  from  it.  (Ed.  Monthly 
Jouryi.  of  Med.  Sci.,  N.  S.,  v.  23.)  Dr.  Elliotson  successfully  treated  a  case  of 
prurigo  with  the  wine  of  colchicum,  given  in  the  dose  of  half  a  drachm  three 
times  a  day,  and  continued  for  three  weeks  ;  and  it  has  been  found  useful  in  urti- 
caria and  other  cutaneous  affections.  Dr.  Smith,  of  Port  au  Prince,  employed 
it  advantageously  in  tetanus  both  traumatic  and  idiopathic.  He  gave  it  in  full 
doses,  repeated  every  half  hour  till  it  produced  an  emetic  or  cathartic  effect.  (Am. 
Journ.  of  the  Med.  Sci.,  xvi'i.  66.)  Mr.  Ritton  found  the  powdered  bulb  an  effect- 
ual remedy  in  numerous  cases  of  leucorrhcea.  (Ibid.,  vi.  521.)  Colchicum  has 
also  been  recommended  in  inflammatory  and  febrile  diseases  as  an  adjuvant  to 
the  lancet,  in  diseases  of  the  heart  with  excessive  action,  in  various  nervous 
complaints,  as  chorea,  hysteria,  and  hypochondriasis,  and  in  chronic  bron- 
chial affections.  It  is  generally  given  in  the  state  of  Vinous  tincture  (see  Vinum 
Colchici  Badicis);  but  there  are  various  other  officinal  preparations,  any  one 
of  which  may  be  used  efficiently.  The  wine  has  been  employed  externally 
in  i-heumatism.  The  dose  of  the  dried  bulb  is  from  two  to  eight  grains,  which 
may  be  repeated  every  four  or  six  hours  till  its  effects  are  obtained. 

2.  Colchici  Semen. 

The  seeds  of  the  meadow-saffron  ripen  in  summer,  and  should  be  collected 
about  the  end  of  July  or  beginning  of  August.  They  never  arrive  at  maturity 
in  plants  cultivated  in  a  dry  soil,  or  in  confined  gardens.  (Williams.)  They  are 
nearly  .spherical,  about  the  eighth  of  an  inch  in  diameter,  of  a  reddish-brown 
colour  externally,  white  within,  and  of  a  bitter  acrid  ta.stc.  Dr.  Williams,  of 
Ipswich,  England,  who  first  brought  them  into  notice,  recommends  them  in  the 
warmest  terms  in  chronic  rheumatism,  and  considers  them  superior  to  the  bulb, 
both  in  the  certainty  of  their  effects,  and  the  mildness  of  their  operation.  Prof. 
Schroff,  however,  has  found  that  their  activity  is  inferior  to  that  of  the  dried  bulb, 
dug  in  autumn.  (Am.  Journ.  ofPharm.,  xxix.  324.)  There  is  no  doubt  that  they 
possess  virtues  analogous  to  those  of  the  bulb,  and  have  this  advantage,  that  they 
are  not  liable  to  become  injured  by  drying;  an  advantage  of  peculiar  value  in 
a  country  where  the  plant  is  not  cultivated,  and  a  fresh  bulb  cannot  be  readily 
procured.  A  wine,  fluid  extract,  and  tincture  of  the  seeds  are  directed  in  tho 
U.  S.  Pharmacopoeia.  Their  dose  is  about  the  same  with  that  of  the  bulb.* 

Off.  Prep,  of  the  Boot.   Acetum  Colchici,  U.  S  ;  Extractum  Colchici,  Br.; 
Extractum   Colchici  Aceticum;  Extractum  Colchici  Radicis  Fluidum,  U.S.;" 
Yinum  Colchici,  Br.;  Vinum  Colchici  Radicis,  U.  S. 

Off .  Prep,  of  the  Seed.  Extractum  Colchici  Seminis  Fluidum,  C7. /S.;  Tinc- 
tura  Colchici,  U.  S.;  Tinct.  Colchici  Seminum,  Br.;  Vinum  Colchici  Seminis, 
U.  S.  w. 

COLOCYNTHIS.  U.S. 
Colocynih. 

The  fruit,  deprived  of  its  rind,  of  Citrullus  Coloeynthis.  U.  S. 
Off.  Syn.  COLOCYNTHIDIS  PULPA.    Golocynth  Pulp.   The  dried  de- 
corticated fruit,  freed  from  seeds,  of  Citrullus  Coloeynthis.  Br. 

*  The  following  description  of  the  seeds  is  given  by  Mr.  Gray  in  the  Loiid.  Med.  Re- 
2)Ository  for  April,  1821.  ^'Seeds,  ovate,  globose,  about  one-eighth  of  an  inch  in  diameter. 
Integuments,  simple,  soft,  spongy,  membranaceous,  thin,  reddish-brown,  closely  adherent 
to  tiie  perisperm.  Perifsperm  or  albuinen,  hard,  rather  cartilaginous,  pellucid,  pale,  not 
in  the  least  divided,  of  the  same  shape  as  the  seed.  Corculum  or  embryo,  very  small,  ovate- 
globose,  not  in  the  least  divided,  whitish,  placed  nearly  opposite  to  the  hylum,  or  that  part 
where  the  seed  is  affixed  to  the  parent  plant,  but  out  of  the  axis  of  the  seed.  Base  point- 
ing to  the  hylum,  slender.  Apex  very  obtuse."  An  acquaintance  with  the  characters  of 
these  seeds  is  the  more  necessary,  as  tho  seeds  of  other  plants  have  been  sold  for  them. 

1\\e  flowers  have  been  repeatedly  employed  as  a  substitute  for  the  root  or  seeds,  and 
by  sonie  have  been  thought  more  uniform  in  their  effects,  and  at  the  same  time  less  irri- 
tating. M.  Luskind,  of  Geneva,  Switzerland,  prepares  them  in  the  following  manner. 
The  flowers  having  been  gathered  when  in  full  perfection,  on  a  sunny  day,  are  submitted 
to  expression  in  a  silk  bag.  A  dark-brown,  juice  is  obtained,  which  is  to  be  mingled  with 
an  equal  measure  of  strong  alcohol,  allowed  to  stand  for  a  month,  and  then  filtered.  (See 
Va.  Med.  and  Surg.  Journ.,  March,  1854,  p.  486.)  ■ 
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Coloquintida ;  Coloquinto,  Fr.;  Culoqulnlo,  Coloquintonapfel,  Qerm.;  Coloquiittidft, 
Jtttl.y  Span, 

CuouMis.   Sex.  Syat.  Monoecia  Munadelphia.  —  Nat.Ord.  Cucurbitaccfe. 

Gen.iJh.  Male.  Ca/yx  five-tootluMl.  6'oro//a  five-parted.  Filamenlx  iXwee. 
FEMALE.  Calyx  five-toothed.  Corolla  five-parted,  J'istil  three-cleft.  'Seeds  of 
the  qourd  with  a  sharp  edffo.  Willd. 

CucumU  Colocipithis.  WiUd.  Sp.  Plant,  iv.  611;  Woodv.  Med.  Hot.  p.  189,  t. 
71. — Cilrullus  Colocijnthis,  Royle'ri  Mat.  Med.  The  bitter  cucumber  i.s  an  an- 
nual i>lant,  bearing?  considerable  resemblance  to  the  common  watermelon  The 
stems,  which  are  lierbaceou.s  and  beset  with  roujjch  hairn,  trail  upon  the  ground, 
or  rise  upon  neighbouring  bodies,  to  which  they  attach  themselves  by  their  nu- 
merous tendrils.  The  leaves,  which  stand  alternately  on  long  petioles,  are  trian- 
gular, many-cleft,  variously  ainuated,  obtuse,  hairy,  of  a  fine  green  colour  on 
the  upper  surface,  rough  and  pale  on  the  under.  The  flowers  are  yellow,  and 
appear  singly  at  the  axils  of  the  leaves.  The  fruit  is  a  globular  pepo,  of  tlie 
size  of  a  small  orange,  yellow  and  sniooth  when  ripe;  and  contains,  w^ithin  a 
hard,  coriaceou.s  rind,  a  white  spongy  medullary  matter,  enclosing  numerous 
ovate,  compressed,  white  or  brownish  seeds. 

The  plant  is  a  native  of  Turkey,  and  abounds  in  the  islands  of  the  Archipe- 
lago. It  grows  also  in  various  parts  of  Africa  and  Asia.  Burkhardt,  in  his 
travels  across  Nubia,  found  the  country  covered  with  it;  Thunberg  met  with 
it  at  the  Cape  of  Good  Hope;  and  Ainslie  says  that  it  grows  in  many  parts  of 
Lower  India,  particularly  in  sandy  places  near  the  sea.  It  is  said  to  be  culti- 
vated in  Spain.  The  fruit  is  gathered  in  autumn,  when  it  begins  to  become 
yellow,  and,  having  been  peeled,  is  dried  quickly  in  a  stove  or  by  the  sun. 
Thus  prepared,  it  is  imported  from  the  Levant.  Small  quantities  are  said  to 
be  imported  into  England  from  Mogador  unpeeled.* 

Properties.  As  kept  in  the  shops,  colocynth  is  in  the  shape  of  whitish  balls 
about  the  size  of  an  orange,  very  light  and  spongy,  and  abounding  in  seeds  which 
constitute  three-fourths  of  their  weight.  The  seeds  are  somewhat  bitter;  but 
possess  little  activity,  and,  according  to  Captain  Lyon,  are  even  used  as  food  in 
the  north  of  Africa.  When  the  medicine  is  prepared  for  use,  they  are  separated 
and  rejected,  the  pulpy  or  medullary  matter  only  being  employed.  This  has  a 
very  feeble  odour,  but  a  nauseous  and  intensely  bitter  taste.  Water  and  alcohol 
extract  its  virtues.  Vauquelin  obtained  the  bitter  principle  in  a  separate  state, 
and  called  it  colocynthin.  According  to  Meissner,  100  parts  of  the  dry  pulp 
of  colocynth  contain  14  "4  parts  of  colocynthin,  100  of  extractive,  4*2  of  fixed  oil, 
13'2  of  a  resinous  substance  insoluble  in  ether,  9  5  of  gum,  3  0  of  pectic  acid 
(pectin),  17 '6  of  gummy  extract  derived  from  the  lignin  by  means  of  potassa,  2-7 
of  phosphate  of  lime,  30  of  phosphate  of  magnesia,  and  190  of  lignin,  besides 
water."}*  Colocynthin  is  obtained  by  boiling  the  pulp  in  water,  evaporating  the 
decoction,  treating  the  extract  thus  procured  with  alcohol,  evaporating  the  alco- 
holic solution,  and  submitting  the  residue,  which  consists  of  the  bitter  principle 
and  acetate  of  potassa,  to  the  action  of  a  little  cold  water,  which  dissolves  the 

*  In  a  letter  from  Mr.  E.  W.  Pelham,  of  the  Shakers'  Village,  near  New  Lebanon,  Ohio, 
the  author  was  informed  that  a  hybrid  plant  between  the  colocynth  and  watermelon  had 
been  successfully  cultivated  in  that  place,  and  yielded  a  bitter  fruit  having  the  medical 
virtues  of  colocynth.  With  the  letter  came  also  some  seeds  of  the  plant,  and  a  portion 
of  extract  prepared  from  the  pulp  of  the  fruit.  This  was  found,  upon  trial,  to  be  actively 
cathartic.  The  seeds,  planted  in  the  garden  of  the  author,  produced  vigorous  plants, 
which  perfected  their  fruit.  The  plant  appeared  intermediate  between  the  colocynth  and 
watermelon.  The  fruit  was  globular,  about  four  inches  in  diameter,  green  like  the  water- 
melon externally,  having  the  same  odour  when  cut,  but  of  an  extremely  bitter  taste.  A 
portion  of  the  pulp  was  dried ;  and  an  extract  prepared  from  it  was  found  to  have  the 
cathartic  properties  of  the  extract  of  colocynth. 

f  Dr.  Waltz  supposes  that  he  has  found  another  peculiar  principle  in  colocynth,  to  which 
he  gives  the  name  of  colocynthitin.  It  was  obtained  by  treating  with  ether  the  alcoholic 
extract  previously  exhausted  by  water,  decolorizing  the  ethereal  solution  with  animal 
charcoal,  evaporating  to  dryness,  and  dissolving  the  residue  in  anhydrous  alcohol,  which 
deposited  it  in  crystals  on  spontaneous  evaporation.  It  is  white  and  tasteless,  and  is  pro- 
baoly  a  resin.    {N.  Jahrbuch  der  Pharm.,  xvi.  10.) — Note  to  the  twelfth  edition. 
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latter,  and  leaves  the  greater  part  of  the  former  untouched.  Mr.  Bastlck  obtained 
it  by  exhausting  the  pulp  with  cold  water,  heating  the  solution  to  ebullition, 
adding  subacetate  of  lead  so  long  as  a  precipitate  was  produced,  filtering  the 
liquor  when  cold,  adding  dilute  sulphuric  acid  gradually  until  it  no  longer  occa- 
sioned a  precipitate,  boiling  to  expel  free  acetic  acid,  filtering  to  separate  sul- 
phate of  lead, evaporating  cautiously  nearly  to  dryness,extracting  the  colocynthin 
from  the  residuum  by  strong  alcohol,  which  left  the  salts,  and  finally  evaporating 
the  alcoholic  solution.  The  following  process,  employed  by  Dr.  Waltz,  probably 
yields  it  in  a  purer  state.  Colocynth  is  exhausted  by  alcohol  of  084,  the  tinc- 
ture evaporated  to  dryness,  the  residue  treated  with  water,  and  the  solution  pre- 
cipitated first  with  acetate  and  afterwards  with  subacetate  of  lead.  The  yellow 
filtered  liquor  is  then  treated  with  sulphuretted  hydrogen  to  separate  the  lead, 
and,  after  filtration, with  solution  of  tannic  acid,  which  throws  down  a  compound 
of  tannic  acid  and  colocynthin.  This  is  dissolved  in  alcohol,  the  tannin  thrown 
down  by  subacetate  of  lead,  the  excess  of  lead  separated,  and  the  liquid  digested 
with  animal  charcoal,  filtered,  and  evaporated.  The  residue,  washed  with  anhy- 
drous ether,  is  pure  colocynthin.  This  is  yellowish,  somewhat  translucent,  brit- 
tle and  friable,  fusible  by  a  heat  below  212°,  inflammable,  more  soluble  in  alcohol 
than  in  water,  but  capable  of  rendering  the  latter  intensely  bitter.  M.  Mouchon 
states  that  it  is  insoluble  in  ether.  It  is  neither  acid  nor  alkaline;  but  its  aque- 
ous solution  gives  with  infusion  of  galls  a  copious  white  precipitate.  It  consists 
of  carbon,  hydrogen,  and  oxygen,  and  its  formula,  according  to  Dr.  Waltz,  is 
C^gll^jOjg.  Upon  the  same  authority  it  is  a  glucoside,  being  resolved,  by  the 
action  of  sulphuric  acid,  into  sugar  and  a  peculiar  resinous  substance.  An  in- 
fusion of  colocynth,  made  with  boiling  water,  gelatinizes  upon  cooling.  Jfeu- 
mann  obtained  from  768  parts  of  the  pulp,  treated  first  with  alcohol  and  then 
with  water,  168  parts  of  alcoholic  and  216  of  aqueous  extract. 

Medical  P7'ope?iies  and  Uses.  The  pulp  of  colocynth  is  a  powerful  drastic, 
hydragogue  cathartic,  producing,  when  given  in  large  doses,  violent  griping,  and 
Sometimes  bloody  discharges,with  dangerous  inflammation  of  the  bowels.  Death 
has  resulted  from  a  teaspoonful  and  a  half  of  the  powder.  (Ghristison.)  Even 
in  moderate  doses,  it  sometimes  acts  with  much  harshness,  and  is,  therefore,  sel- 
dom prescribed  alone.  By  some  writers  it  is  said  to  be  diuretic.  It  was  frequently 
employed  by  the  ancient  Greeks  and  the  Arabians,  though  its  drastic  nature  was 
not  unknown  to  them.  Among  the  moderns  it  is  occasionally  used  in  obstinate 
dropsy,  and  in  various  atfections  depending  on  difiordered  action  of  the  brain.  In  ^ 
combination  with  other  cathartics  it  loses  much  of  its  violence,  but  retains  its 
purgative  energy;  and  in  this  state  is  extensively  employed.  The  compound  ex- 
tract of  colocynth  is  a  favourite  preparation  with  many  practitioners ;  and,  com- 
bined with  calomel,  extract  of  jalap,  and  gamboge,  it  forms  a  highly  efficient 
and  safe  cathartic,  especially  useful  in  congestion  of  the  portal  circle  and  torpid- 
ity of  the  liver.  (See  Pilulse  Gatharticse  Compositse.)  The  dose  of  colocynth 
is  from  five  to  ten  grains.  It  is  best  administered  in  minute  division,  effected  by 
trituration  with  gum  or  farinaceous  matter.  The  active  principle  has  sometimes 
been  employed  ;  and,  in  the  impure  state  in  which  it  is  prepared  by  the  pro- 
cess of  M.  Emile  Mouchon,  may  be  given  in  the  dose  of  a  grain.* 

Thunberg  states  that  the  fruit  of  C.  Colocynthis,  at  the  Cape  of  Good  Hope, 
is  rendered  so  mild  by  being  properly  pickled,  that  it  is  eaten  both  by  the  na- 

*The  following  is  the  simple  processof  M.  Mouchon.  Take  125  parts  of  colocynth  in  very 
fine  powder,  and  60  parts  of  purified  animal  charcoal.  Mix  the  colocynth  intimately  with 
half  the  charcoal ;  introduce  the  mixture  into  a  percolator  containing  the  other  half  of  the 
charcoal ;  and  percolate  first  with  strong  alcohol,  then  with  dilute  alcohol,  and  finally  with 
water  so  as  to  displace  the  previous  liquid,  until  250  parts  of  concentrated  alcoholic  tinc- 
ture are  obtained.  Allow  this  to  evaporate  spontaneously  on  fiat  dishes  to  dryness.  A 
garnet-coloured  pulverizable  product  is  thus  obtained,  of  insupportable  bitterness,  and 
powerfully  cathartic  in  the  dose  of  a  grain  and  a  half.  In  this  state  it  is  sufficiently  pure 
for  use.  It  maybe  further  purified  by  dissolving  in  strong  alcohol,  and  treating  with  a 
little  animal  charcoal.  One  part  of  colocynthin  is  obtained  from  32  of  the  entire  fruit. 
{Am.  Journ.  of  Pharm.,  xxviii.  1G6  ;  from  Reiperi.  der  Phainn.,  Nov.  1855.)  Por  a  process 
by  Prof.  Procter,  see  Ibid.,  March,  1863,  p.  116.) — Note  to  the  twelfth  edition. 
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tives  and  colonists ;  but,  as  it  is  thus  em])loyed  before  attaining  perfect  nmtu* 
rity,  it  is  possible  that  tlie  drastic  principle  may  not  have  been  developed. 

Of.  Prep.  Extractum  Colocynthidis  Alcoholicum,  U.  S.;  Kxtraclum  Colo- 
cynthidis  CompoHilum,  Br.;  I'ilula  Colocynthidis  Composita,  JJr.;  Pilula 
Colocynthidis  et  llyoscyarai,  Jir.  W. 

CONII  FRUCTUS.  Br. 

Hemlock  Fruit. 
The  dried  ripe  fruit  of  Couiuni  maculatuni,  Spotted  Hemlock.  Br. 

CONIUM.  U.S. 
Hemlock. 

The  leaves  of  Conium  maculatum.  U.S. 

Off.  Hyn.  CONII  FOLIA.  Hemlock  Leaves.  The  fresh  leaves  and  young 
branches  of  Spotted  Hemlock,  Conium  maculatum  ;  also  the  leaves  separated 
from  the  branches  and  carefully  dried  ;  gathered  from  wild  British  plants  when 
the  fruit  begins  to  form.  Br. 

Cip^ue  ordinaire,  Grande  eigne,  F?-.;  Gofleckter  Schierling,  Oerm.;  Cicnta,  Ital.,  Span. 

Conium.  Se.r.Sysl.  PentandriaDigynia. — Nat.Ord.  UmbelliferseorApiaceae. 

Gei\.  Ch.  Partial  involucre  halved,  usually  three-leaved.  Fruit  nearly  globu- 
lar, five-streaked,  notched  on  both  sides.  Willd. 

Conium  maculatum.  Willd.  Sp.  Plant,  i.  1395;  Bigelow,  Jm.  Med.  Bot.  i. 
113  ;  Woodv.  Med.  Bot.  p.  104,  t.  42.  This  is  an  umbelliferous  plant,  having  a 
biennial  spindle-shaped  whitish  root,  and  an  herbaceous  branching  stem,  from 
three  to  six  feet  high,  round,  hollow,  smooth,  shining,  slightly  striated,  and 
marked  with  brownish-purple  spots.  The  lower  leaves  are  tripinnate,  more  than 
a  foot  in  length,  shining,  and  attached  to  the  joints  of  the  stem  by  sheathing 
petioles;  the  upper  are  smaller,  bipinnate,  and  inserted  at  the  division  of  the 
branches  ;  both  have  channeled  footstalks,  and  incised  leaflets,  which  are  deep- 
green  on  their  upper  surface  and  paler  beneath.  The  flowers  are  very  small, 
white,  and  disposed  in  compound  terminal  umbels.  The  general  involucre  con- 
sists of  from  three  to  seven  lanceolate,  reflected  leaflets,  whitish  at  their  edges; 
the  partial  involucre,  of  three  or  four,  oval,  pointed,  spreading,  and  on  one  side 
only.  There  are  five  petals,  cordate,  with  their  points  inflected,  and  nearly  equal. 
The  stamens  are  spreading,  and  about  as  long  as  the  corolla;  the  styles  diverging. 
The  fruit,  commonly  called  seeds,  is  roundish-ovate,  a  line  and  a  half  or  rather 
less  in  length  by  a  line  in  breadth,  striated,  and  composed  of  two  plano-convex, 
easily  separable  parts,  which  have  on  their  outer  surface  five  crenated  ribs. 

Hemlock  is  a  native  of  Europe,  and  has  become  naturalized  in  the  United 
States,  where  it  is  also  cultivated  for  medicinal  purposes.  It  grows  usually  in 
clusters  along  the  road-sides,  or  in  waste  grounds,  and  is  found  most  abund- 
antly near  old  settlements.  It  flowers  in  June  and  July.  The  whole  plant, 
especially  at  this  period,  exhales  a  fetid  odour,  compared  by  some  to  that  of 
mice,  by  others  to  that  of  the  urine  of  cats ;  and  narcotic  efiects  result  from 
breathing  for  a  long  time  air  loaded  with  the  effluvia.  The  plant  varies  in  nar- 
cotic power  according  to  the  weather  and  climate,  being  most  active  in  hot  and 
dry  seasons,  and  in  warm  countries.  The  hemlock  of  Greece,  Italy,  and  Spain 
is  said  to  be  much  more  energetic  than  that  of  the  north  of  Europe.  As  a  gen- 
eral rule,  those  plants  are  most  active  which  grow  in  a  sunny  exposure.  The 
term  cicuta,  which  has  often  been  applied  to  this  plant,  belongs  to  a  different 
genus.    The  leaves  and  fruit  are  officinal. 

The  proper  season  forgathering  the  leaves  is  when  the  plant  is  in  flower;  and 
Dr.  Fothergill  asserts,  from  experiment,  that  they  are  most  active  about  the  time 
when  the  flowers  begin  to  fade.  The  footstalks  should  be  rejected,  and  the  leaf- 
lets quickly  dried,  either  in  the  hot  sun,  on  tin  plates  before  a  fire,  or  by  a  stove- 
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heat  not  exceedinj^  120°  F.  They  should  be  kept  in  boxes  or  tin  cases,  excluded 
from  the  air  and  light,  by  exposure  to  which  they  lose  their  fine  green  colour, 
and  become  deteriorated.  The  same  end  is  answered  by  pulverizing  them,  and 
preserving  the  powder  in  opaque  and  well-stopped  bottles.  But  little  reliance 
can  be  placed  on  the  dried  leaves  ;  as,  even  when  possessed  of  a  strong  odour 
and  a  fine  green  colour,  they  may  be  destitute  of  the  narcotic  principle.  When 
rubbed  with  caustic  potassa  they  should  exhale  the  odour  of  conia.  The  fruit 
retains  its  activity  much  longer  than  the  leaves.  Dr.  Christison  found  it  to 
have  sustained  no  diminution  of  power,  after  having  been  kept  eight  years. 
Ilirtz  inferred  from  experiment  that  the  relative  strength  of  extracts  of  the  seeds 
and  the  leaves  was  as  ten  to  one  in  favour  of  the  former. 

Properties.  The  dried  leaves  of  the  hemlock  have  a  strong,  heavy,  narcotic 
odour,  less  disagreeable  than  that  of  the  recent  plant.  Their  taste  is  bitterish 
and  nauseous;  their  colour  a  dark  green,  which  is  retained  in  the  powder.  A 
sHght  degree  of  acrimony  possessed  by  the  fresh  leaves  is  said  to  be  dissipated 
by  drying.  The  seeds  have  a  yellowish-gray  colour,  a  feeble  odour,  and  a  bit- 
terish taste.  Their  form  has  already  been  described.  Water  distilled  from  the 
fresh  leaves  has  the  odour  of  hemlock,  and  a  nauseous  taste,  but  does  not  pro- 
duce narcotic  effects.  The  decoction  has  little  taste,  and  the  extract  resulting 
from  its  evaporation  is  nearly  inert.  From  these  facts  it  is  inferrible  that  the 
active  principle,  as  it  exists  in  the  plant,  is  not  volatile  at  212°,  and,  if  soluble 
in  water,  is  injured  by  a  boiling  heat.  Alcohol  and  ether  take  up  the  narcotic 
properties  of  the  leaves ;  and  the  ethereal  extract,  which  is  of  a  rich  dark-green 
colour,  is  stated  by  Dr.  A.  T.  Thomson  to  have  the  smell  and  taste  of  the  plant 
in  perfection,  and  in  the  dose  of  half  a  grain  to  produce  headache  and  vertigo. 
Upon  destructive  distillation,  the  leaves  yield  a  very  poisonous  empyreumatic 
oil.  We  have  no  satisfactory  analysis  of  hemlock.  Schrader  found  in  the  juice 
of  the  leaves,  resin,  extractive,  gum,  albumen,  a  green  fecula,  and  various  sa- 
line substances.  Brandes  obtained  from  the  plant  a  very  odorous  oil,  albumen, 
resin,  colouring  matter,  and  salts. 

So  long  ago  as  1827,  Giseke  obtained  an  alkaline  liquid  by  distilling  hem- 
lock leaves  with  water  and  caustic  lime ;  but  he  did  not  succeed  in  isolating 
the  substance  in  which  the  alkalinity  resided.  Geiger  was  the  first  who  obtained 
the  active  principle  in  a  separate  state,  and  proved  it  to  be  alkaline.  It  appears 
that  there  are  two  volatile  substances  in  hemlock ;  one  of  them  an  oil,  which 
comes  over  by  simple  distillation,  and  upon  which  the  odour  of  the  plant  de- 
pends, and  the  other  an  alkaline  principle,  which,  as  it  exists  in  the  plant,  is 
so  combined  as  not  to  be  volatilizable,  but  which,  when  separated  by  one  of  the 
mineral  alkalies  from  its  native  combination,  rises  readily  in  distillation,  and 
may  thus  be  procured  separate.  The  latter  substance  is  the  active  principle, 
and  has  received  the  name  of  conia  or  coniine.  It  probably  exists  in  the  plant 
united  with  an  acid,  as  it  is  separated  by  the  alkalies.  This  acid  Peschier  be- 
lieved to  be  peculiar,  and  named  coniic  acid.  Geiger  obtained  conia  by  the 
following  process.  He  distilled  fresh  hemlock  with  caustic  potassa  and  water, 
neutralized  with  sulphuric  acid  the  alkaline  liquid  which  came  over,  evaporated 
this  liquid  to  the  consistence  of  syrup,  added  anhydrous  alcohol  so  long  as  a 
precipitate  of  sulphate  of  ammonia  was  afforded,  separated  this  salt  by  filtra- 
tion, distilled  off  the  alcohol,  mixed  the  residue  with  a  strong  solution  of  caus- 
tic potassa,  and  distilled  anew.  The  conia  passed  over  with  the  water,  from 
which  it  separated,  floating  on  the  surface  in  the  form  of  a  yellowish  oil.  Ac- 
cording to  Dr.  Christison,  an  easier  process  is  to  distil  cautiously  a  mixture  of 
a  strong  solution  of  potassa  and  the  alcoholic  extract  of  the  unripe  fruit.  As 
obtained  by  the  above  process,  conia  is  in  the  state  of  a  hydrate,  containing 
one-fourth  of  its  weight  of  water  and  a  little  ammonia.  ■  From  the  former,  it 
may  be  freed  by  chloride  of  calcium  ;  from  the  latter,  by  exposing  it  under  an 
exhausted  receiver  till  it  ceases  to  emit  bubbles  of  gas. 

The  fresh  leaves  or  seeds  should  be  employed  in  the  preparation  of  conia;  as 
the  alkali  undergoes  decomposition  by  time  and  exposure.    The  seeds  contain 
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most  of  this  principle;  but  oven  in  these  it  exists  in  very  small  proportion 
From  6  pounds  of  the  fresh  and  9  of  the  dried  seeds,  Ooiper  obtained  about 
anouMcoof  conia;  wliile  from  100  pounds  of  tlie  fresh  herbhegotonly  adruchm, 
and  from  the  dried  loaves  none,  (vhristison  recommends  the  full-grown  fruit 
while  yet  green,  and  states  that  8  pounds  will  yield  half  an  ounce  of  hydrate 
of  conia,  and  contains  much  more.* 

Conia  is  in  the  form  of  a  yellowish  oily  liquid,  lighter  than  water,  of  a  very 
acrid  taste,  and  a  strong  penetrating  odour,  compared  to  that  of  the  urine  of 
mice,  and  recalling  the  smell  of  fresh  hemlock,  though  not  identical  with  it.  In 
volatility  it  resembles  the  es.sential  oils,  readily  rising  with  the  vapour  of  boil- 
ing water,  but,  when  unmixed,  requiring  for  ebullition,  according  to  Christison, 
a  temperature  of  370°.  It  is  freely  soluble  in  alcohol,  ether,  the  fixed  and  volatile 
oils,  and  slightly  so  in  water.  It  unites  with  about  one-fourth  of  its  weight  of 
water  to  form  a  hydrate.  It  reddens  turmeric,  and  neutralizes  the  acids,  forming 
with  them  soluble  salts,  some  of  which  are  crystallizable.  With  tannic  acid  it 
forms  an  insoluble  compound.  Like  ammonia  it  occasions  a  white  cloud,  when 
approached  by  a  rod  moistened  with  muriatic  acid;  and  the  resulting  muriate, 
contrary  to  previous  statements,  is  asserted  by  Prof.  Wertheim  to  be  crystalli- 
zable, and  not  in  the  least  deliquescent.  It  coagulates  albumen,  and  precipitates 
the  salts  of  aluminium,  copper,  zinc,  manganese,  and  iron.  It  also  precipitates 
nitrate  of  silver,  but  in  excess  redissolves  the  precipitate.  Most  of  its  salts  are 
decomposed  by  evaporation.  When  exposed  to  the  air,  it  speedily  assumes  a 
deep-brown  colour,  and  is  ultimately  converted  into  a  resinous  matter,  and  into 
ammonia  which  escapes.  Under  the  influence  of  heat  this  change  takes  place 
with  much  greater  rapidity.  The  presence  of  conia  may  be  detected  in  an  ex- 
tract, or  other  preparation  of  hemlock,  by  rubbing  it  with  potassa,  which  instantly 
developes  its  peculiar  odour.  It  consists  of  nitrogen,  carbon,  and  hydrogen ;  its 
admitted  formula  being  C,,H  N.f  In  its  efifects  on  the  system  it  closely  re- 
sembles hemlock  itself.  Dr.  Christison  found  it,  contrary  to  the  experience  of 
Geiger,  more  active  in  the  saline  state  than  when  uncombined.  It  is  a  most 
energetic  poison;  one -drop  of  it  injected  into  the  eye  of  a  rabbit  killing  the 
animal  in  nine  minutes,  and  three  drops  killing  a  stout  cat  in  a  minute  and  a 
half  when  similarly  applied.  Dr.  Christison  (  Trans.  Boy.  Soc.  Ed.,  1836)  thinks 
that  it  acts  upon  the  spinal  marrow,  directly  prostrating  the  nervous  power, 

*  Methylconia.  Ethylconia.  From  a  communication  by  Drs.  A.  von  Planta  and  Aug. 
Kekule  tu  the  Annal.dei-  Chem.  iind  Pltartn.  (Ixxxix.,  s.  129-156),  it  would  appear  that 
commercial  conia  consists  most  commonly  of  at  least  two  homologous  bases  ;  one  being  the 
proper  conia  (C-gHuN),  which  contains  one  eq.  of  hydrogen  capable  of  being  replaced  by 
radicals,  and  tno  other,  named  methylconia  (Cj„H,.N),  having  no  hydrogen  which  can  be 
replaced  by  radicals.  A  third,  ethylconia.  ^C^qHibN),  was  obtained  from  a  specimen  of 
commercial  conia  containing  no  methylconia.  In  relation  to  the  modes  of  separating  these 
alkaloids  and  their  distinctive  properties,  we  must  content  ourselves  with  referring  to  the 
original  paper;  as  no  practical  advantage  has  yet  accrued  from  the  investigation,  and  it 
may  be  doubted  whether  the  new  alkaloids  may  not  be  products  of  the  operation,  as  they 
are  obtained  by  the  action  respectively  of  iodide  of  methyl,  and  iodide  of  ethyl  on  conia. 

Conhydria.  Prof.  T.  Wertheim  has  also  found  a  new  alkaloid  mixed  with  th«  conia 
obtained  by  distillation  from  fresh  hemlock  flowers.  It  is  crj-stallizable,  fusible  at  a  tem- 
perature below  212° P.,  and  volatilizable  at  a  higher  temperature,  diflusing  the  peculiar 
odour  of  conia,  or  one  very  much  like  it.  Water  dissolves  it  considerably,  ether  and  al- 
cohol freely ;  and  the  solution  has  a  strong  alkaline  reaction.  Its  formula  is  given  as 
C,jH,jN,H.^O.^,  or  conia  with  two  eqs.  of  water.  Hence  it  has  been  named  conhydrine 
[conhydria).  [Am.  Journ.  o/Pharm.,  xxix.  321.)  It  may  be  separated  from  conia  by  ex- 
posing the  mixed  alkaloids  to  a  freezing  mixture,  expressing,  and  then  repeatedly  crys- 
tallizing from  ether.  (Gmelin,  xiii.  1(59.) — Note  to  the  eleventh  and  twelfth  editions. 

f  Orttla  gives  the  failowing  additional  chemical  characters  of  conia.  Heated  in  a  cap- 
sule, it  forms  white  vapours,  having  a  strong  amellofcelei'jf  and  of  the  urine  of  mice.  Weak 
tincture  of  iodine  gives  a  white  precipitate,  becoming  olive  with  excess  of  the  tincture. 
Pure  concentrated  sulphuric  acid  does  tiot  alter  it ;  but  when  the  mixture  is  heated,  it  becomes 
first  bro<vn,thenblood-red,and  finally  black.  Nitric  acid  imparts  atopaz  co^owr,not  changed 
by  heat.  The  chlorides  of  platinum  and  of  gold  give  yellow  precipitates,  and  corrosive 
sublimate  a  white  one.  Red  permanganate  of  potas:Ja  is  immediately  decolorized.  Neutral 
acetate  of  lead  gives  no  precipitate,  nor  does  the  subacetate.  The  parts  of  this  note  in  Italics 
indicate  the  means  ofdistinguishing  this  alkaloid  from  nicotia.  [Scg  Phartn.  Journ.,  xi.  89.) 
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producing  paralysis  of  the  voluntary  muscles,  and  destroying  life  by  arresting 
respiration.  The  brain  does  not  seem  to  be  especially  attacked;  as  the  animal, 
when  it  dies  slowly,  preserves  its  senses  unimpaired  so  long  as  it  breathes.  In 
cases  of  sudden  death  from  the  poison,  the  heart  does  not  cease  to  act  till  after 
apparent  death;  and  its  action  may  be  sustained  after  the  animal  has  ceased  to 
breathe,  by  keeping  up  artificial  respiration.  A  recently  prepared  extract  of 
hemlock  acted  precisely  as  conia.  Locally  the  alkali  appears  to  act  as  an  irritant. 

Medical  Proper-ties  and  Uses.  Hemlock  is  narcotic,  and  somewhat  sedative 
to  the  circulation.  Mr.  Judd  inferred  from  his  experiments  that  it  directly  di- 
minishes the  action  of  the  heart ;  and  when  it  produces  death,  contrary  to  the 
results  obtained  by  Christison,  exhausts  the  contractility  of  that  organ.  {Medico- 
hot.  Trans.,  vol.  i.  pt.  4.)  When  given  so  as  fully  to  affect  the  system,  it  produces 
more  or  less  vertigo,  dimness  of  vision,  nausea,  faintness,  sensations  of  numbness, 
and  general  muscular  debility.  In  larger  doses  it  occasions  dilated  pupils,  diffi- 
culty of  speech,  delirium  or  stupor,  tremors  and  paralysis,  and  ultimately  con- 
vulsions and  death.  Sometimes  it  produces  fatal  effects  through  paralysis  alone, 
without  coma  or  convulsions.  Its  operation  usually  commences. in  less  than  half 
an  hour,  and  if  moderate,  seldom  continues  longer  than  twenty-four  hours.  It 
is  supposed  to  be  the  narcotic  used  by  the  Athenians  to  destroy  the  life  of  con- 
demned individuals,  and  by  which  Socrates  and  Phocion  died.  It  was  also  used 
by  the  ancients  as  a  medicine,  but  fell  into  entire  neglect,  and  did  not  again 
come  into  notice  till  the  time  of  Stcirek,  by  whom  it  was  much  employed  and 
extravagantly  praised  Since  that  time  it  has  been  submitted  to  ample  trial, 
and,  though  its  original  reputation  has  not  been  fully  sustained,  it  still  retains  a 
place  in  the  catalogue  of  useful  medicines.  Anodyne,  soporific,  antispasmodic, 
antaphrodisiac,  deobstruent,  and  diuretic  properties  have  been  ascribed  to  it.  It 
was  highly  recommended  by  Storck  as  a  remedy  in  scirrhus  and  cancerous  ulcers, 
but  at  present  is  considered  only  a  useful  palliative  in  those  affections.  In  mam- 
mary tumours  and  chronic  enlargements  of  the  liver  and  other  abdominal  vis- 
cera; in  painful  scrofulous  tumours  and  ulcers;  in  various  diseases  of  the  skin, 
as  lichen,prurigo,  acne,  eczema,  psoriasis,  leprosy,  and  elephantiasis;  in  the  com- 
plicated derangements  of  health  attendant  upon  secondary  syphilis ;  in  chronic 
rheumatism  and  neuralgic  affections;  in  excessive  secretion  of  milk;  in  per- 
tussis, asthma,  chronic  catarrh,  and  consumption ;  and  in  various  other  dis- 
orders connected  with  nervous  derangement,  or  a  general  depraved  state  of  the 
health,  it  is  occasionally  employed  with  the  effect  of  relieving  or  palliating  the 
symptoms,  or  favourably  modifying  the  action  of  other  remedies.  The  late 
Prof  Gibson  considered  it  efficacious  in  the  cure  of  goitre. 

The  powdered  leaves, , and  the  inspissated  juice  (the  extract  of  the  Pharma- 
copoeias) are  the  forms  in  which  conium  has  been  usually  administered ;  but  the 
juice  of  the  fresh  leaves,  prepared  by  the  addition  of  one-third  of  its  measure  of 
alcohol,  has  been  adopted  in  the  British  Pharmacopoeia,  and  is  one  of  the  most 
efficient  of  the  preparations.  Either  the  leaves  or  extract  may  be  given  in  the 
dose  of  three  or  four  grains  twice  a  day,  gradually  increased  till  the  occurrence  of 
slight  vertigo  or  nausea  indicates  that  it  has  taken  effect.  To  maintain  a  given 
impression,  it  is  necessary  to  increase  the  dose  even  more  rapidly  than  is  custo- 
mary with  most  other  narcotics ;  as  the  system  becomes  very  speedily  habitu- 
ated to  its  influence.  In  some  instances,  the  quantity  administered  in  one  day 
has  been  augmented  to  more  than  two  ounces.  The  strength  of  the  preparations 
of  hemlock  is  exceedingly  unequal ;  and  caution  is  therefore  necessary,  when 
the  medicine  is  given  in  very  large  quantities,  to  employ  the  same  parcel,  or, 
if  a  change  be  made,  to  commence  with  the  new  parcel  in  small  doses,  so  as  to 
obviate  any  danger  which  might  I'esult  from  its  greater  power.  Unpleasant 
consequences  have  followed  a  neglect  of  this  precaution.  There  are  also  an 
officinal  tincture  and  alcoholic  extract,  both  of  which,  when  properl^f  made, 
have  been  considered  as  efficient  preparations.  But  some  doubt  has  been 
thrown  upon  this  point,  particularly  in  reference  to  the  tincture,  by  Dr.  John 
Harley  of  London,  whose  experiments  seem  to  show  that  this  preparation  is 
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raodically  inert.  (Sec  Tinctura  and  Extractum  Conii.)  The  fresh  juice  of  the 
plant  has  boen  rocoiniuonded  by  Hufchiiid  in  the  doao  of  from  twelve  to  forty 
drops.  The  powdered  seeds  whould  be  ;^iven  in  a  dose  consideral)ly  smaller  than 
that  of  the  loaves.*  The  fresh  leavt'suresometimesused  externally  as  an  anodyne 
cataplasm  ;  and  the  extract,  and  an  ointment  prepared  from  the  leaves,  are  applied 
to  the  same  j)urpo.se.  A  plaster  made  from  the  extract  has  also  been  employed. f 

Conia  has  been  occasionally  employed,  both  internally  and  externally,  with 
asserted  advautaj^e,  for  the  same  purposes  as  hemlock  itself,  or  the  extract.  It 
has  been  particularly  recommended  in  hooping-cou/T;h.  Dr.  Speng'er,  of  Iler- 
born,  gave  it  to  an  infant  a  year  old  in  tlio  dose  of  one-sixteenth  of  a  grain 
every  six  h:)urs,  with  the  effect  of  curing  the  disease  in  ten  days.  {Ann.  de 
ThBrap.,  1853,  p.  73.)  According  to  the  formula  of  Fronmiillcr,  two  drops  are 
dia.solved  in  twenty-four  drops  of  alcohol,  and  three  drops  of  the  solution  are 
given,  each  on  a  piece  of  sugar.  (Arch.  Gen.,  4e  ser.,  xxiii.  226.)  From  one- 
quarter  of  a  drop  to  a  drop  may  bo  given  to  an  adult,  and  one  or  two  drops 
by  enema  in  emulsion  of  starch  A  solution  of  one  part  in  one  hundred  of  very 
dilute  alcohol  has  been  used  with  advantage  in  certain  cases  of  scrofulous  oph- 
thalmia with  photophobia,  applied  several  times  daily  by  friction  about  the 
eyelids.  (Journ.  de  Phann.,  3e  sor.,xix.  219.)  Prof.  Mauthner,  of  Vienna,  re- 
commends it  especially  in  the  spasmodic  contraction  of  the  orbicularis  in  scro- 
fulous children,  using  a  solution  containing  half  a  grain  of  conia  in  a  drachm 
of  almond  oil,  which  he  applies  by  a  pencil  to  the  eyelids  twice  or  thrice  daily. 
As  a  collyrium,  from  one  to  three  drops  may  be  added  to  six  drachms  of  pure 
water,  and  two  drachms  of  mucilage  of  quince  seeds.  Introduced  into  the  cavity 
of  a  carious  tooth,  it  is  said  to  be  very  effectual  in  toothache.  For  this  purpose 
it  should  be  diluted  with  ten  parts  of  tincture  of  cinnamon,  and  applied  by  means 
of  a  camel's-hair  pencil.  In  diseases  of  the  skin  it  may  be  used  as  an  ointment, 
made  with  three  drops  to  a  drachm  of  simple  ointment.  In  neuralgia,  three  or 
four  drops  may  be  applied  on  linen  to  the  skin,  and  confined  by  oiled  silk. 

Though  fatal  to  some  animals,  hemlock  is  eaten  with  impunity  by  others, 
as  horses,  goats,  and  sheep.  The  best  method  of  relieving  its  poisonous  effects 
is  the  speedy  evacuation  of  the  stomach. 

Off.  Prep,  of  the  Fruit.  Tinctura  Conii,  Br. 

Off.  Prep,  of  the  Leaves.  Cataplasma  Conii,  Br.;  Extractum  Conii;  Ex- 
tractum Conii  Alcoholicum,  U.  S.;  Extractum  Conii  Fluidum,  U.  S.;  Succus 
Conii,  Br.;  Tinctura  Conii,  U.  S.  '  W. 

COPAIBA.  U.S., Br. 
Copaiba. 

The  juice  of  Copaifera  multijuga  and  of  other  species  of  Copaifera.  U.  S. 
The  oleo-resin  obtained  from  incisions  made  in  the  trunk  of  Copaifera  mul 
tijuga  and  other  species  of  Copaifera.  Br. 

*  From  their  greater  strength,  permanency,  and  uniformity,  the  seeds  might  well  super- 
sede the  leaves  for  internal  use.  They  should  bo  pulverized,  made  into  pills  with  syrup, 
and  given  in  the  commencing  dose  of  half  a  grain,  to  be  gradually  increased  tilltheii 
effects  are  experienced.  MM.  Devay  and  Guillerraond  prepare  a  syrup  from  the  seeds 
made  by  exhausting  10  parts  of  them  with  60  parts  of  alcohol  of  28°,  and  adding  the 
tincture  to  3000  parts  of  syrup  "  aromatised  ad  libitum.'^  One  or  two  fluidrachms  may  bf 
taken  at  first.  {Ann.  de  Thcrap.,  1853,  p.  54.) — Note  to  the  tenth  edition. 

The  root,  while  containing  a  small  proportion  of  conia,  is  too  feeble,  according  to  the 
experiments  of  Dr.  John  Uarley  of  London,  to  bo  used  practically  with  advantage.  Dr. 
Harloy  has  found  in  the  root  three  new  proximate  principles,  one  a  very  bitter  resin 
which  ho  names  conmnarine,  and  the  two  others  crystallizable  bodies,  named,  respectively 
rhizoconin  and  rhizoconolein.  They  are  all  nouter,  and  so  far  as  known  medicinally  inert 
For  further  particulars,  the  reader  is  referred  to  the  Pharm.  Journ.  and  Trans.  (Aug. 
1867,  p.  53). — Note  to  the  thirteenth  edition. 

f  The  following  formula  of  Planche  has  been  approved  by  the  Society  of  Pharmacy, 
of  Paris.  Take  of  extract  of  hemlock  90  parts,  of  purified  elemi  20  parts,  of  white  waj 
10  parts.  Melt  the  resin  and  wax  with  a  gentle  heat,  and  incorporate  the  extract  witJ 
the  mixture.  {Jouryi.  de  Pharm.,  Juillet,  1802,  p.  46.) — Note  to  the  ticel/th  edition. 
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Copaiva,  Br.;  Balsam  of  copaiva;  Baume  de  copahu,  Fr.;  Copaiva-Balsam,  Qerm.; 
Balsamo  di  copaiba,  ItaL;  Balsamo  de  copayva,  Span. 

CoPAiFERA.  Sex.  Syst.  Decandria  Monogynia.  —  Nat.  Ord.  Leguminosae, 
Jussieu.  Aniyridaceae,  Lindley. 

Gen.  Ch.  Calyx  none.  Petals  four.  Legume  ovate.  Seed  one,  with  an  ovate 
arillus.  Willd. 

The  first  notice  to  be  found  of  the  copaiba  plant  is  by  Marcgrav  and  Piso  in 
the  year  1648  Jacquin  in  1763  described  a  species  of  Copaifera,  growing  in 
Martinique,  which  he  named  G.  officinalis.  As  this  was  believed  to  be  the  same 
plant  with  the  one  observed  by  Marcgrav  in  Brazil,  it  was  adopted  in  the  Phar- 
macopoeias ;  but  their  identity  is  now  denied;  and  Desfontaines  has  proposed 
for  Jacquin's  species  the  title  of  G.  Jacquini,  in  honour  of  that  botanist.  It  is 
now  known  that  many  species  of  Copaifera  exist  in  Brazil  and  other  parts  of 
South  America;  and  all  of  them,  according  to  Martins,  yield  copaiba.  Besides 
C.  officinalis  or  C.  Jacquini,  the  following  are  described  by  Hayne  ; — G.  Guia- 
nensis,  G.  LangsdorfjUi,  G.  coriacea,  G.  Beyrichii,  G.  llartii,  G.  bijuga,  G.  nitida, 
G.  laxa,  G.  cordifolia,  G.  Jussieui,  G.  Sellowii,  G.  ohlongifolia,  and  G.  multi- 
jiiga.    Hayne  believed  that  C.  bijuga  was  the  plant  seen  by  Marcgrav  and  Piso. 

Gopaifera  officinalis.  Willd.  Sp.  Plant,  ii.  630;  Woodv.  Med.  Bot.  p.  609,  t. 
216.  —  G.  Jacquini.  Desfont.  Mem.  da  Mus.  vii.  3*16;  Hayne,  Darstel.  und  Be- 
schreib.  &c.  x.  14.  This  is  an  elegant  tree,  with  a  lofty  stem,  much  branched  at 
the  top,  and  crowned  by  a  thick  canopy  of  foliage.  The  leaves  are  alternate, 
large,  and  pinnate,  composed  of  from  two  to  five  pairs  of  ovate,  entire,  obtusely 
acuminate  leaflets,  two  or  three  inches  in  length,  rather  narrower  on  one  side 
than  the  other,  smooth,  pellucidly  punctate,  somewhat  shining,  and  on  short 
footstalks.  The  flowers  are  whitish,  and  in  terminal  branched  spikes.  The  fruit 
is  an  oval,  two-valved  pod,  containing  a  single  seed. 

This  species  of  Copaifera  is  a  native  of  Venezuela,  and  grows  in  the  province 
of  Carthagena,  mingled  with  the  trees  wliich  afford  the  balsam  of  Tolu.  It 
grows  also  in  some  of  the  West  India  islands,  particularly  Trinidad  and  Mar- 
tinique. Though  recognised  in  former  editions  of  the  U.  S.  Pharmacopoeia  as 
a  source  of  copaiba,  it  probably  yields  little  of  that  now  in  use.  According 
to  Hayne,  the  species  from  which  most  of  the  copaiba  of  commerce  is  derived 
is  G.  multijuga,  growing  in  the  province  of  Para ;  and  this  is  now  the  one  spe- 
cially recognised  by  our  national  standard.  Like  many  other  species  it  was  dis- 
covered by  Martins;  and  a  leaf  of  it>is  figured  by  Hayne  (x.  t.  17  f.  c).  It  is 
specifically  characterized  by  its  pinnate  leaves,  with  from  six  to  ten  pairs  of 
leaflets,  which  are  somewhat  incurved,  with  unequal  sides,  acuminate,  with 
pellucid  spots,  the  lower  ovate-oblong,  the  upper  lanceolate,  and  all  supported 
by  slightly  pubescent  petioles.  It  is  probable  that  G.  Guianensis,  which  in- 
habits the  neighbouring  province  of  Guiana,  especially  in  the  vicinity  of  the 
Rio  Negro,  affords  also  considerable  quantities;  and  G.  Langsdorffii  and  G.  cori- 
acea, which  are  natives  of  Santo  Paulo,  are  thought  to  yield  most  of  the  juice  col- 
lected in  the  latter  province.  G.  nitida,  inhabiting  the  province  of  Minas-Geraes, 
probably  also  contributes  to  the  commercial  supplies,  through  llio  Janeiro. 

The  juice  is  obtained  by  making  deep  incisions  into  the  stems  of  the  trees;  and 
the  operation  is  said  to  be  repeated  several  times  in  the  same  season.  As  it  flows 
from  the  wound,  it  is  clear,  colourless,  and  very  thin,  but  soon  acquires  a  thicker 
consistence,  and  a  yellowish  tinge.  It  is  most  largely  collected  in  the  provinces 
of  Para  and  Maranham,  in  Brazil,  and  is  brought  to  this  country  from  the  port 
of  Para,  in  small  casks  or  barrels.  Large  quantities  of  it  come  from  Maracaybo, 
in  Venezuela,  and  from  other  ports  on  the  Caribbean  sea,  whence  it  is  brought 
in  casks,  demijohns,  cans,  jugs,  &c.  The  drug  is  also  exported  from  Angustura, 
Cayenne,  Rio  Janeiro,  and  some  of  the  West  India  islands. 

Properties.  Copaiba  is  a  clear,  transparent  liquid,  usually  of  the  consistence 
of  olive  oil,  of  a  pale-yellow  colour,  a  peculiar  not  unpleasant  odour,  and  a  bit- 
terish, hot,  nauseous  taste.  Its  sp.  gr.  varies  ordinarily  from  0'950  to  TOOO;  but 
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has  been  known  to  be  as  low  as  0-916.  (Procter,  Am.  J.o/Pharm.,  xxii.  292.)* 
It  in  insoluble  in  wator,  but  entirely  soluble  in  ab8olute  alcohol,  ether,  and  the 
fixed  and  volatile  oils.  Stronpf  alkaline  solutions  dissolve  it  perfectly;  but  the 
resulting;  solution  liecomes  turbid  when  lar^'ly  diluted  with  water.  With  the 
alkalies  and  alkalini*  earths  it  forms  saponaceous  compounds,  in  which  the  resin 
of  the  copaiba  acts  tlui  part  of  an  acid.  It  di.ssolves  niaj^ncsia,  especially  with 
the  aid  of  heat,  and  even  disengajfes  carbonic  acid  from  the  carbonate  of  that 
earth.  If  triturated  with  a  sixteenth  of  its  weij^ht  of  maj^ncsia  and  set  aside, 
it  gradually  assumes  a  solid  consistence ;  and  a  similar  change  is  produced  with 
hydrate  of  lime.  (See  Piiulue  Copaibae.)  Its  essential  constituents  arc  volatile 
oil  and  resin,  with  a  minute  proportion  of  an  acid  which  appears  to  l)e  the  acetic. 
(Din'and)  As  it  contains  no  benzoic  acid,  it  cannot  with  propriety  retain  its 
old  title  of  bahamof  copaiva.  The  substances  which  it  most  closely  resembles, 
both  in  composition  and  properties,  are  the  turpentines.  The  volatile  oil  will 
bo  treated  of  among  the  preparations.  (See  Oleum  Gopaibse.) 

The  resinoua  mass  which  remains  after  the  distillation  of  the  oil  is  hard,  brit- 
tle, translucent,  greenish-brown,  and  nearly  destitute  of  smell  and  taste.  By 
mixing  it  with  the  oil  in  proper  proportion,  we  may  obtain  a  liquid  identical  or 
nearly  so  with  the  original  juice.  When  treated  with  the  oil  of  petroleum,  it  is 
separated  into  two  distinct  resins,  one  of  which  is  dissolved,  and  may  be  obtained 
separate  by  evaporation,  the  other  is  left  behind.  The  first  is  yellowish,  hard,  and 
brittle,  and  constitutes  by  far  the  largest  proportion  of  the  residuum  of  the  dis- 
tillation. It  forms  definite  compounds  with  the  alkalies ;  and  its  alcoholic  solution 
reddens  litmus.  It  is  therefore  an  acid,  and  has  been  named  copaivic  acid.  The 
second  resin  is  yellowish-brown,  soft,  unctuous,  and  without  acid  reaction ;  and 
is  believed  to  result  from  the  resinification  of  the  volatile  oil.  Recent  copaiba,  ex- 
amined by  Oerber,  yielded  41  per  cent,  of  volatile  oil,  51  "38  of  the  hard  and  brittle 
resin,  2*1 8  of  the  soft  resin,  and  5"44  of  water;  while  an  older  specimen  gave 
31-07  per  cent,  of  oil,  53-68  of  hard  resin,  11-15  of  soft  resin,  and  4-10  of  water. 

Copaiba,  upon  exposure  to  the  air,  acquires  a  deeper  colour,  a  thicker  con- 
sistence, and  greater  density,  and,  if  spread  out  upon  ah  extended  surface,  ulti- 
mately becomes  dry  and  brittle.  This  change  is  owing  partly  to  the  volatiliza- 
tion, partly  to  the  oxidation  of  the  essential  oil.  Aft  it  is  the  soft  resin  that 
results  from  the  oxidation  of  the  oil,  it  follows  that  the  proportion  of  this  resin 
increases  with  age.  Considerable  diversity  must,  therefore,  exist  in  the  drug, 
both  in  physical  properties  and  the  proportion  of  its  ingredients,  according  to 
its  age  and  degree  of  exposure.  Similar  differences  also  exist  in  the  copaiba  pro- 
cured from  different  sources.  Thus,  that  of  the  West  Indies,\vhen  compared  with 
the  Brazilian,  which  is  the  variety  above  described,  and  in  common  use,  is  of  a 
thicker  consistence,  of  a  deeper  or  darker  yellow  colour,  less  transparent,  and  of 
a  less  agreeable,  more  tcrebinthinate  odour;  and  specimens  obtained  from  the 
ports  of  Venezuela  or  new  Granada  were  found,  upon  examination  by  M.  Vigne, 
to  differ  from  each  other  not  only  in  physical  properties,  but  also  in  their  chemi- 
cal relations.  (Journ.  de  Pharm.,  N.  S.,  i.  52.)  The  same  is  true,  as  observed  by 
M.  Buignet,  in  their  action  on  polarized  light,  in  which  they  differ  not  only  in 
degree,  but  sometimes  also  even  in  direction.  {Journ.  de  Pharm.,  Oct.  1861,  p. 
266-7.)  It  is  not  impossible  that  differences  may  exist  in  the  juice  according  to 
the  circumstances  of  its  collection.  The  species  of  Copaifera  from  which  the  juice 
is  collected,  as  well  as  the  age  of  the  tree,  its  position,  and  the  season  of  collection 
must  also  have  influence  over  the  product.  It  is  highly  probable  that  the  resin- 

*  Tho  variety  of  copaiba  found  by  Prof.  Procter  to  have  this  low  sp.  gr.  was  of  uncer- 
tain origin,  but  supposed  to  bo  from  Para.  It  was  of  a  light  straw  colour,  very  fluid, 
and  possessed  of  tho  pure  copaiba  odour.  It  contained  80  per  cent,  of  Volatile  oil  and  20 
of  resin,  and  was  not  affected  by  recently  calcined  magnesia.  It  appears  to  be  tho  samo 
with  a  variety  described  by  Dr.  L.  Posselt,  of  which  an  account  is  contained  in  the 
Chemical  Gazette  for  May  1st,  1849.  Tho  view  of  Prof.  Procter  that  it  is  the  product 
of  young  trees,  in  which  the  juice  has  not  become  fully  elaborated,  is  highly  probable 
As  tho  virtues  of  copaiba  depend  mainly  on  the  oil,  this  variety  should  bo  more  effica- 
cious than  the  copaiba  in  common  use.  {Note  to  the  ninth  edition.) 
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ous  matter  results  from  oxidation  of  the  oil  in  the  cells  of  the  plant,  and  that 
the  less  elaborated  the  juice  may  be,  the  larger  proportion  it  will  contain  of  the 
oil.  It  is  said  that  a  volatile  oil  flows  abundantly  from  a  tree  near  Bogota, 
which  is  employed  to  adulterate  the  copaiba  collected  in  that  vicinity,  and 
shipped  from  Maracaybo  and  other  neighbouring  ports. 

Adulterations.  Copaiba  is  said  to  be  frequently  adulterated ;  but  the  remark 
is  applicable  rather  to  the  markets  of  Europe  than  to  those  of  the  United  States.* 
The  fixed  oils  are  the  most  frequent  addition,  especially  castor  oil, which,  in  con- 
sequence of  its  solubility  in  alcohol,  cannot,  like  the  others,  be  detected  by  the 
agency  of  that  fluid.  Various  plans  have  been  proposed  for  detecting  the  pre- 
sence of  castor  oil.  The  simplest  is  to  boil  a  drachm  of  the  copaiba  in  a  pint  of 
water,  till  the  liquid  is  wholly  evaporated.  If  the  copaiba  contain  a  fixed  oil,  the 
residue  will  be  more  or  less  soft,  according  to  the  quantity  present;  otherwise 
it  will  be  hard.  Another  mode,  proposed  by  M.  Planche,  consists  in  shaking  to- 
gether in  a  bottle  one  part  of  solution  of  ammonia  of  the  sp.  gr.  0-9212  (22° 
Baume)  with  two  and  a  half  parts  of  copaiba,  at  a  temperature  of  from  50°  to 
60°  F.  The  mixture,  at  first  cloudy,  quickly  becomes  transparent  if  the  copaiba 
is  pure,  but  remains  more  or  less  opaque  if  it  is  adulterated  with  castor  oil.  Ac- 
cording to  J.  E.  Simon,  however,  a  variety  of  genuine  copaiba  occurs  in  com- 
merce, in  which  this  test  fails  {Am.  Journ.  of  Pharm.,  xvi.  236)  ;  and  it  does  not 
apply  to  the  variety  containing  80  per  cent,  of  volatile  oil,  described  by  Prof. 
Procter.  (See  note,  p.  333.)  Carbonate  of  magnesia,  caustic  potassa,  and  sul- 
phuric acid  have  also  been  proposed  as  tests.  In  the  late  Edinburgh  Pharma- 
copoeia, it  was  stated  that. copaiba  "dissolves  a  fourth  part  of  its  weight  of  car- 
bonate of  magnesia,  with  the  aid  of  a  gentle  heat,  and  continues  translucent." 
The  presence  of  a  small  proportion  of  any  fixed  oil  renders  the  mixture  opaque. 
One  part  of  potassa  dissolved  in  two  of  water  forms  a  clear  solution  with  nine 
parts  of  pure  copaiba,  and  the  liquid  continues  clear  when  moderately  diluted 
with  water  or  alcohol ;  but  the  presence  of  one-sixth  of  fixed  oil  in  the  copaiba 
occasions  more  or  less  opacity  in  the  liquid,  and  half  the  quantity  causes  the 
precipitation  of  white  flakes  in  a  few  hours.  (Stolze.)  Turpentine,  which  is 
said  to  be  sometimes  added  to  copaiba,  maybe  detected  by  its  smell,  especially 
if  the  copaiba  be  heated.  According  to  Mr.  Redwood,  most  of  the  proposed 
tests  of  the  purity  of  copaiba  are  liable  to  fallacy;  and  the  best  measure 
of  its  activity  is  the  quantity  of  volatile  oil  it  affords  by  distillation.-}* 

*  We  have  a  specimen  of  a  substance  imported  into  "New  York,  under  the  name  of  red 
copaiba,  which  has  not  a  single  character  of  the  genuine  drug.  It  is  of  a  thick,  semifluid 
consistence,  not  unlike  that  of  balsam  of  Tolu,  as  it  often  roaches  us,  a  brown  colour 
similar  to  that  of  the  same  balsam,  though  darker,  and  an  unpleasant  yet  somewhat  aro- 
matic odour,  recalling  that  of  liquidamber,  but  less  agreeable.  Its  origin  is  unknown. 
(Note  to  the  ninth  edition.) 

f  Wood  Oil.  Ourjun  Balsam.  In  the  Pharm.  Journ.  and  Trans,  for  August,  1854  (p.  65), 
appeared  an  account,  by  Mr.  Charles  Lowe,  of  Manchester,  of  a  ^^neio  variety  of  hal- 
.sam  of  copaiba,"  derived  from  the  East  Indies.  In  a  subsequent  communication  to  the 
same  journal  (Jan.  1856,  p.  321)  from  Mr.  Daniel  Hanbury,  it  appears  that  this  pro- 
duct, though  offered  for  sale  in  the  London  market  as  balsam  of  copaiba,  is  known  in  India 
under  the  names  oi  wood  oil  and  Gurjun  balsam,.  Considerable  quantities  had  been  im- 
ported from  Moulmein,  in  Burmah ;  and  specimens  of  a  similar  drug  had  been  received 
from  Canara  and  Tenasscrim ;  and  it  appears  to  be  widely  diffused  in  the  Indian  markets. 

According  to  Koxburgh,  this  liquid  is  obtained  from  Dipterocarpus  turbinatiis,  a  very 
large  tree,  growing  in  Pegu,  and  other  parts  of  further  India.  A  large  notch  is  cut  in  the 
trunk  of  the  tree,  between  two  and  three  feet  from  the  ground,  and  a  fire  made  so  as  to 
char  the  wound.  The  juice  then  begins  to  flow,  and  is  received  in  suitable  vessels.  Every 
3  or  4  weeks,  the  charred  surface  is  cut  off  and  burned  anew.  A  single  tree  sometimes 
yields  40  gallons  during  the  season.  Other  species  of  Dipterocarpus  aftbrd  a  similar  pro- 
duct; and  hence  probably  the  dift'erence  which  has  been  observed  in  the  specimens  ex- 
amined. It  is  at  first  turbid,  but  maybe  clarified  either  by  filtration  or  deposition.  After 
filtration,  wood  oil  is  a  clear,  dark-brown  liquid,  of  the  sp.  gr.  0-964  [Hanbury),  and,  in 
consistence,  smell,  and  taste,  bears  a  close  resemblance  to  copaiba.  It  is  soluble  in  two 
partsof  alcoholof  thesp.  gr.  0-796,  with  the  exceptionof  a  very  small  proportion  of  darkish 
flocculent  matter,  which  subsides  on  standing.  According  to  Lowe,  it  contains  65  per 
cent,  of  volatile  oil,  34  of  resin,  and  1  of  acetic  acid  and  water.  A  characteristic  property, 
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Medical  Properties  and  Uses.  Copaiba  is  gently  stimulant,  diuretic,  laxa- 
tive, and  in  very  larj^o  dosoH  often  actively  purgative.  It  produces,  wlien  swal- 
lowed, a  sense  of  lieat  in  the  throat  and  stoniucii,  and  extends  an  irritant  action, 
not  only  throughout  the  alimentary  canal,  but  ulso  to  the  urinary  passages,  and 
in  fact,  in  a  greattir  or  less  dcj^n-e,  to  all  the  mucous  membranes,  for  which  it 
appears  to  have  a  stronj^  allinity.  The  urine  uc(|uires  a  peculiar  odour  during* 
its  use,  and  its  smell  may  be  detected  in  the  breath.  ItsouHstimes  occasions  an 
eruption  upon  the  skin,  resembling  that  of  measles,  and  attended  with  disagree- 
able itching  and  tingling.  Nausea  and  vomiting,  painful  purgation,  strangury 
and  bloody  urine,  and  a  general  state  of  fever  are  among  the  morbid  results  of 
its  excessive  action.  As  a  remedy  it  has  been  found  most  efficient  in  diseases 
of  the  mucous  membranes,  particularly  those  of  a  chronic  character.  Thus,  it  is 
given  with  occasional  advantage  in  leucorrhcea,  gleet,  chronic  dy.sentery  and 
iliarrhcea,  painful  hemorrhoidal  affections,  and  chronic  bronchitis,  and  has  re- 
cently been  used,  with  great  asserted  success,  in  diphtheria  and  pseudomem- 
branous croup.  By  Dr.  La  Roche,  of  Philadelphia,  it  is  highly  recommended 
in  catarrh  of  the  bladder,  and  in  chronic  irritation  of  the  same  organ.  (Am. 
Journ.  of  Med.  Set.,  xiv.  13  )  It  has  been  given  in  psoriasis  and  drop.sy,  and 
is  said  to  be  used  as  a  vermifuge  in  Brazil.  The  complaint,  however,  in  which 
it  is  most  employed  is  gonorrhoea.  It  is  given  in  all  stages  of  the  disorder;  but 
caution  is  requisite  when  the  inflammatory  symptoms  are  high.  Even  in  health, 
if  taken  largely,  it  sometimes  produces  very  unpleasant  irritation  of  the  urinary 
passages,  and,  by  sympathy,  of  the  testicles.  It  was  formerly  much  esteemed 
as  a  vulnerary,  and  as  an  application  to  ulcers;  but  it  is  now  seldom  used  ex- 
ternally. Dr.  iluschenberger  recommends  it  locally  in  chilblain.s.  {Med.  Ex- 
aminer, i.  77.)  Prof  Marchal,  of  Strasburg,  has  employed  it  with  great  success 
in  gonorrhoea  and  leucorrhcea,  injecting  it  in  the  form  of  an  emulsion  made 
with  5  parts  of  copaiba,  8  of  gum  arable,  and  100  of  water,  and  applying  it 
also  by  means  of  catheters  or  tampons  smeared  with  the  emulsion. 

The  do.se  of  copaiba  is  from  twenty  drops  to  a  fluidrachm  three  times  a  day, 
or  a  smaller  quantity  repeated  more  frequently.  It  may  be  given  dropped  on 
sugar;  but  in  this  form  is  often  so  exceedingly  offensive  as  to  render  some 
concealment  of  its  nauseous  qualities  necessary.  It  is  sometimes  given  floating 
on  the  surface  of  an  aromatic  water,  or  mixed  with  an  equal  measure  of  spirit 
of  nitrous  ether.  A  less  disagreeable  form  is  that  of  emulsion,  prepared  by  rub- 
bing the  copaiba  first  with  mucilage  or  the  yolk  of  an  egg,  and  sugar,  and  af- 
terwards with  some  aromatic  water,  as  that  of  mint  or  cinnamon.  The  volatile 
oil,  which  is  the  active  ingredient  of  copaiba,  may  be  given  in  the  dose  often  or 
fifteen  drops,  either  upon  sugar,  or  in  emulsion.  The  resin,  which  has  been  pro- 
noticed  first  by  Mr.  Lowe,  by  which  it  may  bo  distinguished  from  copaiba,  is  that,  when 
heated  in  a  closed  vial  to  266°  (230°,  Lowe),  it  becomes  slightly  turbid  and  coagulates, 
so  that  the  vial  may  be  inverted  without  changing  the  position  of  its  contents  ;  and  this 
consistence  is  retained  when  the  liquid  cools.  By  a  gentle  heat  with  agitation  the  fluidity 
returns;  but  the  liquid  again  coagulates  if  heated  to  266°.  Guibourt  states  that  it  doe's 
not  solidify,  like  copaiba,  with  ono-nixteenth  of  magnesia;  and  the  two  separate  on 
standing.  [Journ.  de  Pharm.,  xxx.  192.)  De  Vry,  of  liotterdam,  proposes  the  reaction 
of  benzole  with  wood  oil  and  copaiba  respectively  as  a  test  to  distinguish  them.  With 
an  equal  volume  of  the  wood  oil,  benzole  forms  a  turbid  mixture,  from  which,  after  a  long 
time,  a  resinous  matter  is  deposited  in  flocculi ;  with  copaiba  it  forms  a  transparent  solu- 
tion. (Pharm.  Jota-n.,  Jan..  1857,  p.  374.)  According  to  De  Vry,  the  volatile  oil  obtained 
by  distillation  has  the  sp.  gr.  0-928,  and  boils  at  25i>°.  (Ihicl.) 

Roxburgh  states  that  this  liquid  is  much  employed  in  India  for  painting  ships,  houses, 
&c.  According  to  Dr.  O'Shaughncssy,  it  is  little  inferior  to  copaiba  in  the  diseases  for 
which  that  medicine  is  employed.  Dr.  T.  B.  Henderson  has  found  it  very  successful  in 
gonorrhoea,  given  in  the  dose  of  a  teaspoonful  two  or  three  times  a  day,  uncorabined.  Ho 
has  used  it  only  in  cases'where  copaiba  had  failed  ;  and  in  every  case  it  was  successful 
within  a  week,  and  no  inconvenience  occurred  in  any  instance.  [Med.  T.  4'  (ro^.,  June, 
1865,  p.  571.)  It  probably  has  a  similar  remedial  influence  on  diseased  mucous  membranes 
with  the  dift'erent  turpentines,  which  it  appears  to  resemble  in  composition.  The  juiee 
may  be  given  in  emulsion,  in  doses  of  from  flfteen  to  forty  drops;  the  volatile  oil,  from 
ten  to  thirty  drops.  [Note  to  the  eleventh  and  thirteenth  editions.) 
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posed  as  a  substitute,  is  nearly  inert.  The  pills  made  with  magnesia  may  some- 
times be  resorted  to  with  advantage ;  and  it  is  customary  to  administer  copaiba, 
enclosed  in  capsules  of  gelatin,  which  cover  the  taste,  while  they  readily  dis- 
solve in  the  stomach.  (See  Glue,  in  Pai^t  III.)  Yelpeau  has  found  the  best 
effects  from  copaiba  in  the  form  of  enema.  He  gives  two  drachms  made  into  an 
emulsion  with  the  yolk  of  an  egg,  twenty  or  thirty  drops  of  laudanum,  and  eight 
fluidounces  of  water.  A  distilled  water  of  copaiba  has  recently  been  recom- 
mended by  Dr.  E.  Langlebert  both  for  internal  use,  in  the  dose  of  one  or  two 
fluidounces  three  or  four  times  a  day,  and  as  a  vehicle  in  urethral  injections. 
Off.  Prep.  Oleum  Copaibse ;  Pilulse  Copaibae,  U.  S.  W. 

COPTIS.  U.S. 
Goldthread. 

The  root  of  Coptis  trifolia.  U.  S. 

CoPTis.   Sex.Syst.  Polyandria  Polygynia.  —  Nat.Ord.  Ranunculaceae. 

Gen.  Ch.  Calyx  none.  Petals  five  or  six,  caducous.  Nectaries  five  or  six, 
cucullate.  Capsules  five  to  eight,  stipitate,  stellately  diverging,  and  rostrate, 
many-seeded.  Nuttall. 

Coptis  trifolia.  Bigelow,  Am.  Med.  Bot.  i.  60;  Barton,  Med.  Pot.  ii.  Ot.  This 
little  evergreen  has  a  perennial  creeping  root,  the  slenderness  and  bright-yellow 
colour  of  which  have  given  rise  to  the  common  name  of  goldthread.  The  caudex, 
from  which  the  petioles  and  flower-stems  proceed,  is  invested  with  ovate,  acu- 
minate, yellowish,  imbricated  scales.  The  leaves,  which  stand  on  long  slender 
footstalks,  are  ternate,  with  firm,  rounded  or  obovate,  sessile  leaflets,  having  an 
acute  base,  a  lobed  andacuminately  crenate  margin,  and  a  smooth  veined  sur- 
face. The  flower-stem  is  slender,  round,  rather  longer  than  the  leaves,  and  sur- 
mounted by  one  small  white  flower,  with  a  minute  mucronate  bracte  beneath  it. 
The  petals  are  oblong,  concave,  and  white ;  the  nectaries  inversely  conical, 
hollow,  and  yellow  at  the  top.  The  stamens  have  capillary  filaments  and  glo- 
bose anthers.  The  germs  are  from  five  to  eight,  stipitate,  oblong,  compressed, 
and  support  short  recurved  styles,  with  acute  stigmas.  The  capsules,  which 
diverge  in  a  star-like  foi*m,  are  pedicelled,  compressed,  beaked,  and  contain 
numerous  black  seeds  attached  to  the  inner  side. 

The  goldthread  inhabits  the  northern  regions. of  this  continent  and  of  Asia, 
and  is  found  in  Greenland  and  Iceland.  It  delights  in  the  dark  shady  swamps 
and  cold  morasses  of  northern  latitudes  and  Alpine  regions,  and  abounds  in 
Canada,  and  in  the  hilly  districts  of  New  England.  We  have  seen  it  growing 
abundantly  in  the  forests  of  N.  Western  Pennsylvania.  Its  blossoms  appear 
in  May.  All  parts  of  the  plant  possess  more  or  less  bitterness ;  but  this  property 
is  most  intense  in  the  root,  which  is  the  only  officinal  portion. 

Dried  goldthread,  as  brought  into  the  market,  is  in  loosely  matted  masses, 
consisting  of  the  long,  thread-like,  orange-yellow  roots,  frequently  interlaced, 
and  mingled  with  the  leaves  and  stems  of  the  plant.  It  is  without  smell  and 
has  a  purely  bitter  taste,  unattended  with  aroma  or  astringency.  It  imparts  a 
bitterness  and  yellow  colour  to  water  and  alcohol,  but  most  perfectly  to  the 
latter,  with  which  it  forms  a  bright-yellow  tincture.  The  infusion  is  precipitated 
by  nitrate  of  silver  and  acetate  of  lead.  (Bigelow.)  It  affords  no  evidence  of 
containing  either  resin,  gum,  or  tannin. 

The  fact  of  the  presence  of  the  alkaloid  herherina  in  several  plants,  char- 
acterized by  bitterness  and  a  yellow  colour,  naturally  suggested  its  existence  in 
this  root ;  and  Professors  Maisch  and  Procter  have  satisfied  themselves  of  the 
truth  of  this  conjecture.  According  to  Prof,  F.  F.  Mayer,the  berberina  is  here, 
as  in  Hydrastis,  associated  with  a  colourless  alkaloid,  which  is  not  precipitated 
by  muriatic  or  nitric  acid,  but  the  precise  nature  of  which  does  not  yet  appear 
to  have  been  demonstrated.  {Am.  Journ.  of  Pharm.,  March,  1863,  p.  97.) 

Medical  Properties  and  Uses.  Goldthread  is  a  simple  tonic  bitter,  bearing  a 
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close  resemblance  to  quassia  in  its  mode  of  action,  and  applicable  to  all  cases 
in  which  that  medicine  is  prescribed,  tiiough  from  its  higher  price,  not  likely 
to  come  into  general  use  as  a  sulwiitute.  In  New  England  it  is  employed  as  a 
local  application  in  aphthons  ulcerations  of  the  mouth;  but  it  probably  has  no 
other  virtues  in  this  complaint  than  such  as  are  common  to  the  simple  bitters. 
It  may  bo  given  in  substance,  infusion,  or  tincture.  The  dose  of  the  powder  is 
from  ten  to  thirty  grains,  of  a  tincture  made  with  an  ounce  of  the  root  to  a  pint 
of  diluted  alcohol,  one  fluldrachm. 

Another  species  of  Coptis  has  been  described  by  Dr.  Wallicb,  under  the  name 
of  Coptis  Teeta,  which  grows  in  the  mountainous  regions  bordering  on  Assam, 
and  is  much  used  as  a  tonic  by  the  natives,  and  by  the  Chinese.  It  appears  to 
be  closely  analogous  in  properties  to  C.  trifolia,  and  like  it  contains  berberina. 

CORIANDRUM.  U.S. 
Coriander. 

The  fruit  of  Coriandrum  sativum.  U.  S. 

Off.Syn.  CORIANDRI  FKUCTUS.  Coriander  Fruit.  The  dried  ripe 
fruit  of  Coriandrum  sativum,  cultivated  in  Britain.  Br. 

Coriandro,  Fr.;  Koriundcr,  Oerm.;  Corinndro,  Ifal.;  Cilantro,  Span. 

Coriandrum.  Sex.  Syst.  Pentandria  Digynia.  —  Nat.  Ord.  Apiacese  or  Um- 
belliferse. 

Gen.  Ch.  Corolla  radiate.  Petals  inflex-emarginate.  Universal  involucre 
one-leafed.    Partial  involucres  halved.  Fruit  spherical.  Willd. 

Coriandrum  sativum.  Willd.  Sp.  Plant,  i.  1448;  Woodv.  Med.Bot.  p.  137,  t. 
53.  This  is  an  annual  plant,  with  an  erect,  round,  smooth,  branching  stem,  rising 
about  two  feet,  and  furnished  with  compound  leaves, of  which  the  upper  are  thrice 
ternate,  with  linear  pointed  leaflets,  the  lower  pinnate,  with  the  pinnae  cut  into 
irregular  serrated  lobes  like  those  of  parsley.  The  flowers  are  white  or  rose- 
coloured,  and  in  compound  terminal  umbels j  the  fruit  globular,  and  composed 
of  two  concave  hemispherical  portions. 

C.  sativum  is  a  native  of  Italy,  but  at  present  grows  wild  in  most  parts  of 
Europe,  having  become  naturalized  in  consequence  of  its  extended  cultivation. 
The  flowers  appear  in  June,  and  the  fruit  ripens  in  August.  It  is  a  singular 
fact,  that  all  parts  of  the  fresh  plant  are  extremely  fetid  when  braised,  while 
the  fruit  becomes  fragrant  by  drying.  This  is  the  officinal  portion.  It  is  brought 
to  us  from  Europe. 

The  fruit  of  the  coriander  is  globular,  about  the  eighth  of  an  inch  in  diameter, 
obscurely  ribbed,  of  a  grayish  or  brownish-yellow  colour,  and  separable  into  the 
two  portions  (half-fruits)  of  which  it  consists.  It  has  the  persistent  calyx  at  its 
base,  and  is  sometimes  surmounted  by  the  adhering  style.  The  smell  and  taste 
are  gratefully  aromatic,  and  depend  on  a  volatile  oil,  which  may  be  obtained 
separate  by  distillation,  and  is  said  to  belong  to  the  camphene  family.  One  pound 
of  the  seeds  yields  forty-two  grains  of  the  oil.  (Zeller.)  It  is  colourless  or  pale- 
yellow,  with  an  agreeable  odour  of  coriander,  a  mild  aromatic  taste,  and  a  sp.gr. 
varying  from  0  859  to  0871.  It  is  recognised  among  the  officinals  in  the  Br. 
Pharmacopoeia,  which  employs  it  in  the  Syrup  of  Senna.  The  virtues  of  the 
fruit  are  imparted  to  alcohol  by  maceration,  and  less  readily  to  water. 

Medical  Properties  and  Uses.  Coriander  has,  in  a  moderate  degree,  the  or- 
dinary medicinal  virtues  of  the  aromatics.  It  is  almost  exclusively  employed 
in  combination  with  other  medicines,  either  to  cover  their  taste,  to  render  them 
acceptable  to  the  stomach,  or  to  correct  their  griping  qualities.  It  was  well 
known  to  the  ancients.  The  dose  is  from  a  scruple  to  a  drachm. 

Off. Prep.  Confectio  Sennae;  Infusum  Gentianse  Compositum,?7./S.;  Infusum 
Sennae,  U.  S.;  Oleum  Coriandri,  Br.;  Syrupus  Rhei,  Br.;  Tinctura  Rhei,  Br.; 
Tinctura  Rhei  et  Sennse,  U.  S.;  Tinctura  Sennae,  Br.  W. 
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CORNUS  CIRCINATA.  U.S.  Secondary. 
Round-Leaved  Dogwood. 

The  bark  of  Cornus  circinata.  U.  S. 

CoRNUs.   Sex.  Syst.  Tetrandria  Monogynia.  —  Nat.  Ord.  Cornacese. 

Gen.  Ch.  Involucre  usually  four-leaved.  Petals  superior,  four.  Drupe  with 
a  two-celled  nut.  Willd. 

We  have  ten  indigenous  species  of  Cornus,  all  supposed  to  possess  similar 
medical  properties;  and  three — G.Florida,  G.  circinata,  ^x\(\.  G.seiHcea  —  are 
noticed  in  the  Pharmacopoeia  of  the  United  States.  The  last  two  are  placed  in 
the  secondary  list,  not  because  they  are  esteemed  less  efficient  than  the  flrst,  but 
because  they  have  hitherto  attracted  less  attention. 

Gdrnus  circinata.  Willd.  Sp.  Plant,  i.  663.  This  is  a  shrub  from  six  to  ten 
feet  high,  with  warty  branches,  large,  roundish,  pointed  leaves,  waved  on  their 
edges  and  downy  beneath,  and  white  flowers  disposed  in  depressed  cymes.  The 
fruit  is  blue.  The  plant  is  a  native  of  the  United  States,  extending  from  Canada, 
to  Virginia,  and  gi'owing  on  hill-sides  and  the  banks  of  rivers.  It  flowers  in 
June  and  July. 

The  bark,  Avhen  dried,  is  in  quills  of  a  whitish  or  ash  colour,  and  affords  a 
powder  resembling  that  of  ipecacuanha.  Its  taste  is  bitter,  astringent,  and 
aromatic.  In  chemical  composition,  so  far  as  this  has  been  ascertained,  it  is 
analogous  to  Cornus  Florida.  It  possesses  also  similar  medical  virtues,  and 
may  be  employed  in  the  same  doses.  It  has  been  much  used  as  a  tonic  and 
astringent  in  Connecticut,  and  was  highly  extolled  by  the  late  Dr.  Ives,  of 
New  York,  who  recommended,  as  the  most  eligible  preparation,  an  infusion 
made  by  pouring  a  pint  of  boiling  water  on  an  ounce  of  the  coarsely  powdered 
bark.    The  dose  of  this  is  from  one  to  two  fluidounces.  W. 

CORNUS  FLORIDA.  U.S. 
Dogwood. 

The  bark  of  Cornus  Florida.  U.  S. 

Cornus.  See  CORNUS  CIRCINATA. 

Gornus  Florida.  Willd.  Sp.  Plant,  i.  661;  Bigelow,  Am.  Med.  Bot.  ii.  73; 
Barton,  Med.  Bot.  i.  44.  This  is  a  small  indigenous  tree,  usually  about  fifteen 
or  twenty  feet  in  height,  though  sometimes  not  less  than  thirty  or  thirty-five 
feet.  It  is  of  slow  growth,;  and  the  stem,  which  generally  attains  a  diameter  of 
four  or  five  inches,  is  compact,  and  covered  with  a  brownish  bark,  the  epidermis 
of  which  is  minutely  divided  by  numerous  superficial  cracks  or  fissures.  The 
branches  are  spreading,  and  regularly  disposed,  sometimes  opposite,  sometimes 
in  fours  nearly  in  the  form  of  crosses.  The  leaves  are  opposite,  oval,  about 
three  inches  long,  pointed,  dark-green  and  sulcated  on  the  upper  surface,  glau- 
cous or  whitish  beneath,  and  marked  with  strong  parallel  veins.  Towards  the 
close  of  summer  they  are  speckled  with  black  spots,  and  on  the  approach  of 
cold  weather  become  red.  The  proper  flowers  are  small,  yellowish,  and  collected 
in  heads,  which  are  surrounded  by  a  large  conspicuous  involucre,  consisting  of 
four  white  obcordate  leaves,  having  the  notch  at  their  summit  tinged  with  red 
or  purple.  This  involucre  constitutes  the  chief  beauty  of  the  tree  when  in  flowei*. 
The  calyx  is  four-toothed,  and  the  corolla  composed  of  four  obtuse  reflexed 
petals.  The  fruit  is  an  oval  drupe,  of  a  vivid  glossy  redness,  containing  a 
two- celled  and  two-seeded  nucleus.  The  drupes  are  usually  associated  to- 
gether to  the  number  of  three  or  four,  and  remain  on  the  tree  till  after  the 
early  frosts.     They  ripen  in  September. 

The  dogwood  is  found  in  all  parts  of  the  United  States,  from  Massachusetts 
to  the  Mississippi  and  the  Gulf  of  Mexico ;  but  is  most  abundant  in  the  Middle 
States.    In  the  month  of  May,  it  is  clothed  with  a  profusion  of  large  white  bios- 
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Boras,  which  render  it  one  of  the  most  conspicuous  ornaments  of  the  Amoricua 
forests.  Tlio  bark  is  the  oflkinal  portion,  and  is  derived  for  use  both  from  the 
stem  and  branclu-s,  and  from  liie  root.     That  from  the  root  is  preferred. 

As  brought  into  market,  th(!  I)ark  is  in  pieces  of  various  size,  u.sually  more  or 
leas  rolled,  sometimes  invested  with  a  fawn- coloured  epidermis,  sometimes  par- 
tially or  wholly  deprived  of  it,  of  a  reddish-gray  colour,  very  brittle,  and  afford- 
ing, when  pulverized,  a  grayish  powder  tinged  with  red.  The  odour  of  dogwood 
is  feeble,  its  taste  bitter,  astringent,  and  slightly  aromatic.  Water  and  alcohol 
extract  its  virtues.  It  has  not  been  accurately  analyzed;  but,  from  the  experi- 
ments of  Dr.  Walker  and  Mr.  James  Cockburn  (Am.  Journ.  of  P harm.,  vii. 
109),  appears  to  contain  bitter  extractive,  gum,  resin,  tannin,  gallic  acid, 
fixed  oil,  wax,  red  colouring  matter,  lignin,  and  salts  of  potassa  and  iron.  Mr. 
Cockburn  also  obtained  a  crystallized  substance,  without  taste,  the  characters 
of  which,  however,  were  not  sufficiently  investigated  to  authorize  an  opinion 
as  to  its  nature.  A  peculiar  bitter  principle,  for  which  the  name  of  cornine  was 
proposed,  was  announced  as  an  ingredient  by  Mr.  Carpenter;  but  his  results 
have  not  been  confirmed.  More  recently,  an  examination  of  the  bark,  with  a 
view  to  the  isolation  of  its  active  principle,  has  been  made  by  Prof.  John  M, 
Maisch,  who  appears  to  have  obtained  the  bitter  principle  pure  in  solution, 
but,  in  consequence  of  its  extreme  facility  of  decomposition,  could  not  succeed 
in  isolating  it  in  the  solid  state.  He  infen-ed,  however,  that  it  is  a  neuter,  col- 
ourless substance,  very  soluble  in  water  and  alcohol,  insoluble  in  ether,  not 
capable  of  precipitation  by  chemical  reagents,  but  very  easily  destroyed  on  ex- 
posure to  the  air.  {Proceed,  of  Am.  Pharvi.  Assoc,  1859,  p.  315.)  The  flowers 
of  C.  Florida  have  the  same  bitter  taste  as  the  bark,  and,  though  not  officinal, 
are  sometimes  employed  for  the  same  purposes. 

Medical  Properties  and  Uses.  Cornus  Florida  is  tonic  and  astringent.  By 
Dr.  Walker  it  was  found,  when  taken  internally,  to  increase  the  force  and  fre- 
quency of  the  pulse,  and  the  heat  of  the  body.  It  is  thought  to  possess  re- 
medial properties  analogous  to  those  of  Peruvian  bark,  for  which  it  has  occa- 
sionally been  successfully  substituted  in  the  treatment  of  intermittent  fevers; 
but  the  introduction  of  sulphate  of  quinia  into  use  has  nearly  banished  this, 
as  well  as  many  other  substitutes  for  cinchona,  from  regular  practice.  The 
dogwood  has  also  been  employed  in  low  fevers,  and  other  complaints  for  which 
Peruvian  bark  is  usually  prescribed. 

It  may  be  given  in  powder,  decoction,  or  extract.  The  dose  of  the  powder  is 
from  a  scruple  to  a  drachm,  repeated,  in  cases  of  intermittent  fever,  so  that  from 
one  to  two  ounces  may  be  taken  in  the  interval  between  the  paroxysms.  The 
decoction  is  officinal.  (See  Decoctum  Cornus  Floridse.)  The  dried  bark  is  said 
to  be  preferable  to  the  fresh;  as  it  possesses  all  the  activity  of  the  latter,  witn- 
out  being  equally  liable  to  offend  the  stomach  and  bowels.  An  extract  might 
probably  be  used  with  advantage  in  intermittents  in  large  doses. 

Off.  Prep.  Decoctum  Cornus  Floridse,  U.  S.  W. 

CORNUS  SERICEA.  U.S.  Secondary. 
Swamp  Dogwood, 

The  bark  of  Cornus  sericea.  U.  S. 

Cornus.  See  CORNUS  CIRCINATA. 

Cornus  sericea.  Willd.  Sp.  Plant,  i.  663;  Barton,  Med.  Bot.  i.  115.  This 
species  of  Cornus  is  usually  six  or  eight  feet  in  height,  with  numerous  erect 
stems,  which  are  covered  with  a  shining  reddish  bark,  and  send  out  opposite 
spreading  branches.  The  young  shoots  are  more  or  less  pubescent  The  leaves 
are  opposite,  petiolate,  ovate,  pointed,  entire,  and  on  the  under  surface  co- 
vered with  soft  brownish  hairs.  The  flowers  are  small,  white,  and  disposed 
in  terminal  cymes,  which  are  depressed  and  woolly.  The  fruit  consists  of  glo- 
bular, berry-formed  drupes,  of  a  cerulean  blue  colour,  and  collected  in  bunches. 
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The  swamp  dogwood  inhabits  the  United  States  from  Canada  to  Carolina, 
and  is  found  in  moist  woods,  in  swamps,  and  on  the  borders  of  streams.  It 
flowers  in  June  and  July.  The  bark  was  ascertained  by  Dr.  Walker  to  have 
the  same  medical  properties  as  that  of  Cornus  Florida.  It  may  be  given  in  the 
same  doses,  and  administered  in  a  similar  manner.  W. 

COTULA.  U.S.  Secondare/. 
Mai/weed. 

The  herb  of  Anthemis  Cotula,  Maruta  Cotula  (De  Candolle).  U.  S. 

Camomille  pnante,  Maroute,  Fr.;  Hunds-Kamille,  Stinkende-Kamille,  Qerm.;  Ca- 
inomilla  fetida,  Cotula,  Ital.;  Manzanilla  loca,  Span. 

Anthemis.  See  ANTHEMIS. 

Anthemis  Cotula.  Willd.  Sp.  Plant,  iii.  2181;  Barton,  Med.  Bot.  i.  161. — 
Maruta  Cotula.  De  Cand.  Prodrom.  vi.  13.  The  mayweed  is  an  annual  plant, 
with  a  fibrous  root,  and  an  erect,  striated  stem,  very  much  branched  even  to  the 
bottom,  from  one  to  two  feet  in  height,  and  supporting  alternate,  sessile,  flat, 
doubly  pinnated,  somewhat  hairy  leaves,  with  pointed  linear  leaflets.  The  flow- 
ers stand  singly  upon  the  summits  of  the  branches,  and  consist  of  a  central,  con- 
vex, golden-yellow  disk,  with  white  radial  florets,  which  spread  horizontally 
during  the  day,  but  are  reflexed,  or  bent  towards  the  stem  at  night.  The  calyx, 
which  is  common  to  all  the  florets,  is  hemispherical,  and  composed  of  imbricated 
hairy  scales.  The  receptacle  is  conical  or  nearly  cylindrical,  and  surmounted  by 
rigid,  bristle-shaped  paleae,  shorter  than  the  florets.  The  seeds  are  naked. 

This  plant  grows  abundantly  both  in  the  United  States  and  Europe.  In  this 
country  it  is  found  in  the  vicinity  of  inhabited  places,  growing  among  rubbish, 
along  the  sides  of  roads,  and  in  waste  grounds.  Notwithstanding  its  extensive 
diffusion,  it  is  generally  believed  to  be  a  naturalized  and  not  an  indigenous 
plant.  It  is  frequently  called  wild  chamomile.  It  flowers  from  the  middle  of 
summer  till  late  in  autumn. 

Mr.  W.  H.  Warner,  from  a  chemical  examination  of  the  flowers,  concluded 
that  they  contain  volatile  oil,  oxalic,  valerianic,  and  tannic  acids,  colouring  mat- 
ter, acrid  fatty  matter,  bitter  extractive,  and  salts  of  potassa,  lime,  magnesia, 
and  iron.  (Am.  Journ.  of  Pharm.,  Sept.  1858,  p.  390.) 

The  whole  plant  has  a  strong,  disagreeable  smell,  and  a  warm,  bitter  taste, 
and  imparts  these  properties  to  water. 

The  medical  properties  of  this  species  of  Anthemis  are  essentially  the  same 
as  those  of  chamomile,  for  which  it  may  be  substituted;  but  its  disagreeable 
odour  is  an  obstacle  to  its  general  use.  On  the  continent  of  Europe,  it  has  been 
given  in  nervous  diseases,  especially  in  hysteria,  under  the  impression,  probably 
derived  from  its  peculiar  smell,  that  it  possesses  antispasmodic  powers.  It  has 
also  been  thought  to  be  emraenagogue.  It  is  said  to  have  the  property  of  vesi- 
cating, if  applied  to  the  surface  fresh  and  bruised.  In  this  country  it  is  scarcely 
employed,  except  as  a  domestic  remedy.  The  whole  plant  is  active ;  but  the 
flowers,  being  less  disagreeable  than  the  leaves,  are  preferred  for  internal  use. 
The  remedy  is  best  administered  in  the  state  of  infusion.  W. 

CREASOTUM.  U.S.,  Br. 

Creasote. 

A  peculiar  substance  obtained  from  wood-tar.  TJ.  S.  A  product  of  the  dis- 
tillation of  wood-tar.  Br. 

This  is  a  substance  of  the  nature  of  the  volatile  oils,  discovered  in  1830  by 
Reichenbach  in  the  products  of  the  distillation  of  wood.  M.  Deville  conceives 
that  it  is  a  volatile  oil,  derived  by  heat  from  the  resin  of  wood,  and  isomeric 
with  the  original  volatile  oil,  from  which  the  resin  is  supposed  to  have  been 
formed  by  a  slow  alteration  occurring  in  the  vegetable.  It  may,  therefore,  be 
classed  with  the  volatile  oils  which  are  regenerated  by  distillation. 
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In  the  products  of  the  distillation  of  organic  substances  generally,  whether 
vegetable  or  aniiunl,  Rcicheribach  also  discovered  five  other  principles,  called 
paradin,  t'lipion,  picainar,  capuomor,  and  ))ittacal,  which,  as  heinj?  associated 
with  creasote,  will  bo  hero  described.  Paraffin  is  a  solid  carbohydrogen,  most 
abuuilaiitly  obtained  by  distilling  cannnl-eoal,  when  it  conies  over  with  certain 
isomeric  oils,  several  of  the  least  volatile  of  which,  appearing  towards  the  close 
of  the  distillation,  form  a  mixture  called  paraffin  oil.  Mr.  Young,  an  English 
manufacturing  chemist,  has  succeeded  in  obtaining  paraffin  from  this  coal  in  the 
proportion  of  thirteen  pounds  to  the  ton.  Crude  paraffin,  as  first  obtained,  is 
recommended  to  be  purified  by  R.  Reichenbach,  the  son  of  the  discoverer,  by  dis- 
tillation from  fuming  sulphuric  acid,  which  destroys  an  empyreumatic  substance 
by  which  it  is  contaminated.  Paraffin  is  a  white  crystalline  solid,  resembling 
white  wax,  for  which  it  has  been  proposed  as  a  substitute  in  the  composition  of 
cerates.  It  is  devoid  of  taste  and  smell,  and  is  characterized  by  its  feeble  affinity 
for  other  bodies,  as  indicated  by  its  name,  from  paruni  affi,nis.  It  resists  the 
action  of  concentrated  acids  and  alkalies.  It  burns  with  a  bright,  white  flame, 
without  smoke.  At  present  it  is  much  used  in  England  as  a  lubricating  sub- 
stance for  machinery,  and  to  a  considerable  extent  as  a  material  for  candles.  It 
is  also  prepared  in  this  country  for  practical  purposes.  A  rich  bituminous  coal, 
rivaling  the  Boghead  cannel-coal  of  England,  has  been  discovered  in  Western 
Virginia,  and  is  the  source  of  the  American  paraffin.  {Proceedings  of  the  Am. 
Pharni.  Assoc,  Sept.  1856.)  The  product  of  paraffin  oil  from  a  ton  of  English 
cannel-coal,  as  manufactured  by  Mr.  Young,  is  about  thirty  gallons.  This  also  is 
a  good  lubricating  substance.  The  empirical  formula  of  paraffin  is  CH  in  equal 
equivalents,  but  how  many  of  each  element  is  not  known.  Eupion  is  an  inodor- 
ous, insipid,  limpid,  and  colourless  liquid,  of  the  sp.gr.  0*740,  obtained  most 
abundantly  from  animal  tar  and  Dippel's  animal  oil.  It  likewise  consists  exclu- 
sively of  carbon  and  hydrogen.  Picamar  is  a  colourless,  oily  liquid,  heavier  than 
water,  of  a  peculiar  odour  and  very  bitter  taste.  It  is  present  in  the  heaviest 
portion  of  the  rectified  oil  of  tar,  and  constitutes  the  bitter  principle  of  that  sub- 
stance. Gapnomor,  so  called  from  being  an  ingredient  of  smoke,  is  a  colourless 
liquid,  lighter  than  water,  having  a  pleasant  odour  and  pungent  taste,  and  oc- 
curring in  the  heavy  oil  of  tar,  and  in  coal  naphtha.  It  has  the  property  of  dis- 
solving caoutchouc.  Pittacal,  also  obtained  from  the  heavy  oil  of  tar,  is  a  solid 
of  a  beautiful  blue  colour,  differing  from  the  substances  above  noticed  in  con- 
taining nitrogen  as  one  of  its  elements. 

Preparation.  Creasote  is  obtained  either  from  wood  tar  or  from  crude  pyro- 
ligneous  acid.  When  wood  tar  is  used,  it  is  distilled  until  it  has  attained  the 
consistence  of  pitch.  The  distilled  liquid  divides  itself  into  three  layers,  an 
aqueous  between  two  oily  layers.  The  inferior  oily  layer,  which  alone  contains 
the  creasote,  is  separated,  and  saturated  with  carbonate  of  potassa  to  remove 
acetic  acid.  TIu;  liquid  is  allowed  to  rest,  and  the  new  oil  which  separates  is 
decanted  from  it.  This  oil  is  distilled,  and  yields  products  lighter  than  water, 
and  a  liquid  heavier.  The  latter  alone  is  preserved,  and,  after  having  been  agi- 
tated repeatedly  with  weak  phosphoric  acid  to  neutralize  ammonia,  is  allowed  to 
remain  at  rest  for  some  time.  It  is  next  washed  as  long  as  acidity  is  removed, 
and  then  distilled  with  a  fresh  portion  of  weak  phosphoric  acid ;  care  being  taken 
to  cohobate  from  time  to  time.  The  oily  liquid  thus  rectified  is  colourless,  and 
contains  much  creasote,  but  also  a  portion  of  eupion.  To  separate  the  latter, 
the  liquid  is  mixed  with  a  solution  of  caustic  potassa  of  the  density  112,  which 
dissolves  the  creasote,  but  not  the  eupion.  The  eupion,  which  swims  above  from 
its  levity,  is  then  separated ;  and  the  alkaline  solution  of  the  creasote  is  exposed 
to  the  air,  until  it  becomes  brown  in  consequence  of  the  decomposition  of  a 
foreign  matter,  and  is  then  saturated  with  sulphuric  acid  This  sets  free  the 
creasote,  which  is  decanted  and  again  distilled.  The  treatment  by  solution  of 
potassa,  sulphuric  acid,&c.  is  to  be  repeated  until  the  creasote  no  longer  becomes 
brown  by  exposure  to  the  air,  but  only  slightly  reddish.  It  is  then  dissolved  in 
a  stronger  solution  of  potassa  and  distilled  again,  and  finally  redistilled  for  the 
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"last  time,  rejecting  the  first  portion  which  comes  over  on  account  of  its  contain- 
ing much  water,  collecting  the  next  portion,  and  avoiding  lo  push  the  distilla- 
tion too  far.  The  product  collected  in  this  distillation  is  creasote. 

When  creasote  is  extracted  from  pyroligneous  acid,  the  first  step  is  to  dissolve 
sulphate  of  soda  in  it  to  saturation.  The  oil  which  separates  and  swims  above 
is  decanted,  and,  having  been  allowed  to  remain  at  rest  for  a  few  days,  is  satu- 
rated by  carbonate  of  potassa  with  the  assistance  of  heat,  and  distilled  with 
water.  The  oleaginous  liquid  obtained  is  of  a  pale-yellow  colour,  and  is  to  be 
treated  with  phosphoric  acid,  &c.,  as  above  detailed,  in  relation  to  the  treat- 
ment of  the  corresponding  oil  obtained  from  wood  tar. 

According  to  M.  Koene,  the  tar  of  the  pine  furnishes  but  little  pure  creasote; 
while  coal  tar  yields  nearly  five  drachms  to  the  pint.  This,  however,  is  not 
properly  creasote,  but  a  liquid  having  analogous  properties,  consisting  chiefly 
of  carbolic  or  phenylic  and  of  cresylic  acid. 

At  present  there  is  very  little  genuine  creasote  in  our  market,  the  impure 
mixture  of  carbolic  and  cresylic  acids  just  referred  to,  as  being  obtained  from 
coal  tar,  having  been  substituted  for  it,  and  often  sold  under  its  name. 

Properties.  Creasote,  when  pure,  is  a  colourless  oleaginous  liquid,  of  the  con- 
sistence of  oil  of  almonds,  slightly  greasy  to  the  touch,  volatilizable  by  heat,  and 
having  a  caustic,  burning  taste,  and  a  penetrating,  disagreeable  odour,  like  that 
of  smoked  meat,  and  analogous  to,  yet  different  from  that  of  phenylic  acid. 
As  met  with  in  the  shops,  it  has  frequently  a  brownish  tinge.  It  burns  with  a 
sooty  flame.  Applied  in  a  concentrated  state  to  the  skin,  it  corrugates  and  then 
destroys  the  cuticle,  causing  a  white  spot.  On  paper  it  leaves  a  greasy  stain, 
which  disappears  in  a  few  hours,  or  in  ten  minutes  when  heated  to  about  212°. 
Its  sp.  gr.  is  1-057  at  55°  {Gorup-Besanez),  1046  (  U.  S.),  1-071  (Br.).  It  boils 
at  397°,  and  remains  fluid  at  17°  below  zero.  It  is  a  non-conductor  of  elec- 
tricity, and  a  powerful  refractor  of  light.  It  is  devoid  of  acid  or  alkaline  reaction. 
Mixed  with  water,  it  forms  two  solutions ;  one  consisting  of  one  part  of  crea- 
sote and  about  80  of  water,  the  other,  of  1  part  of  water  and  10  of  creasote. 
(Berzelius.)  It  unites  in  all  proportions  with  alcohol,  ether,  naphtha,  and  bi- 
sulphuret  of  carbon,  and  is  dissolved  freely  by  acetic  acid.  It  dissolves  a  large 
proportion  of  iodine  and  phosphorus,  and  a  considerable  amount  of  sulphur,  espe- 
cially when  assisted  by  heat. 

Creasote  forms  two  combinations  with  potassa;  one  anhydrous,  of  an  oleagi- 
nous consistence,  the  other  hydra  ted,  and  in  the  form  of  small,  white,  pearly 
scales.  It  forms  similar  compounds  with  soda.  Its  formula  is  C^^HjgO^  (^(^9- 
naull),  or  Cj^H^O.^  {Fownes);  but  it  is  differently  given  by  other  authorities; 
and  the  probability  is  tiiat  creasote,  as  ordinarily  obtained  at  least,  is  not  a 
definite  principle.  Creasote  instantly  dissolves  ammonia,  and  retains  it  with 
great  force.  Strong  nitric  and  sulphuric  acids  decompose  it ;  the  former  giving 
rise  to  reddish  vapours,  the  latter  to  a  red  colour,  which  becomes  black  on  the 
addition  of  more  of  the  acid.  Dilute  nitric  acid  converts  it  into  a  brown  resin, 
which,  treated  with  ammonia,  and  then  dissolved  in  boiling  alcohol,  gives,  by 
evaporation,  certain  salts  of  ammonia,  two  of  which  contain  new  acids,  dis- 
covered by  Laurent.  Muriatic  acid  produces  no  change  in  it.  The  following 
tests  will  distinguish  it  from  carbolic  or  phenylic  acid  from  coal  tar,  which 
in  some  respects  strongly  resembles  it.  A  splinter  of  pine  wood,  dipped  first 
into  an  alkaline  solution  of  carbolic  acid  and  allowed  to  dry,  and  subsequently 
into  muriatic  acid,  will  after  a  time  assume  a  deep  blue  colour.  Creasote  does 
not  produce  the  same  effect.  The  British  Pharmacopoeia  gives,  as  one  of  the 
characters  of  its  creasote,  that  a  "slip  of  deal  dipped  into  it,  and  afterwards 
into  hydrochloric  acid,  and  then  allowed  to  dry  in  the  air,  acquires  a  greenish- 
blue  colour;"  and  consequently  does  not  consider  the  presence  of  phenylic 
acid  as  a  contamination.  The  probability  is  that  the  creasote  upon  which  the 
description  in  the  British  Pharnmcopoeia  was  prepared  was  not  really  derived 
from  wood,  but  from  coal  tar.  The  true  creasote  differs  from  carbolic  acid  in 
not  coagulating  collodion.    M.  Gorup  states  that  with  a  neutral  solution  of 
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perchloride  of  iroQ,  bcecb-wood  creasoto,  dissolved  in  alcohol,  gives  a  greea 
colour,  whilst  a  Biinilur  solutiuu  of  tho  product  of  coal  tar  causes  a  browu 
colour;  but,  dissolved  iu  water,  the  true  creasote  produces  no  change,  while 
coal  tar  creasote  produces  a  blue.  (Am.  Journ.of  Pharm.,  May,  18G8,  p.  257) 
Creasote  dissolves  a  large  number  of  metallic  salts,  and  reduces  a  few  to  the 
metallic  state;  as,  for  example,  nitrate  and  acetate  of  silver.  It  jjowerfully 
coagulates  albumen,  and  in  this  way  is  supposed  to  act  as  a  hemostatic. 

Of  all  the  properties  of  creasote,  the  most  remarkable  is  its  power  of  i)re- 
sorving  meat.  It  is  this  property  which  has  suggested  its  name,  derived  from 
xptd^  Jlesh,  and  aw^tu  I  preserve. 

ImpurilieH  and  Adulterations  Creasote  is  apt  to  contain  eupion,  picamar, 
and  capnomor,  and  is  sometimes  adulterated  with  rectified  oil  of  tar,  and  the 
fixed  and  volatile  oils.  All  these  substances  are  detected  by  strong  acetic  acid, 
which  dissolves  the  creasote,  and  leaves  them  behind,  floating  above  the  creasote 
solution.  Creasote,  however,  from  beech-wood  tar,  is  only  partially  dissolved  by 
hot  acetic  acid  of  ordinary  strength.  Fixed  oils  are  also  discovered  by  a  stain 
on  paper,  not  discharged  by  heat.  Any  trace  of  the  matter  which  produces  the 
brownish  tinge  (see  jyage  341)  is  detected  by  the  liquid  becoming  discoloured 
by  exposure  to  sunshine. 

Commercial  creasote  almost  always  contains  carbolic  and  cresylic  acids,  from 
coal  tar;  and,  indeed,  there  is  reason  to  believe  that  what  is  now  sold  for  crea- 
sote, is  generally  nothing  more  than  impure  carbolic  or  phenylic  acid.  (See 
Aciduni  Carholicum.)  It  has  been  already  stated  that  this  acid  strongly  re- 
sembles creasote;  and  this  resemblance  probably  extends  also  to  their  thera- 
peutical eflects ;  so  that  the  substitution  is  less  to  be  regretted  than  might 
otherwise  be  the  case.  But  as  the  effects  of  the  two  on  the  system  may  not  be 
identical,  and  those  from  creasote  have  been  verified  by  a  long  experience,  it 
is  highly  desirable  to  be  able  to  distinguish  between  them.  Tests  for  this  pur- 
pose have  been  given  above ;  and  the  following  observations  are  to  the  same 
effect.  The  substitution  of  phenylic  acid,  may  be  discovered  by  its  lower 
boiling  point  (368°  F.).  Its  presence  in  creasote  is  detected  by  the  addition  of 
sesquichloride  of  iron, which  causes  a  violet-blue  colour,  and  afterwards  a  whitish 
turbidness,  if  this  impurity  is  present.  According  to  Mr.  E.  N.  Kent,  of  New 
York,  phenylic  acid  from  the  oil  of  coal  tar,  and  creasote  from  wood  tar  are  essen- 
tially the  same  ;  the  former  being  a  purer  state  of  the  latter.  {N.  Y.Journ.  of 
Pharm.,  Oct.  1 853. )  This  view  is  contradicted  by  the  results  of  Gorup-Besanez, 
who  obtained  creasote  which  did  not  respond  to  the  tests  of  phenylic  acid.  Still 
he  admits  that  creasote,  as  pure  as  he  could  get  it  with  a  boiling  point  between 
398°  and  406°,  is  not  a  chemically  definite  compound.  Gmelin  considers  the 
creasote  from  wood  tar,  and  the  carbolic  acid  from  coal  tar,  as  differing  from 
each  other  only  in  the  degree  of  purity ;  but  this  opinion  is  irreconcilable  with 
facts  at  present  known. 

Medical  Properties,  &€.  Creasote  is  irritant,  narcotic,  styptic,  antiseptic,  and 
moderately  escharotic.  Internally,  it  has  been  employed  in  a  number  of  diseases; 
externally,  for  the  most  part,  as  an  application  to  eruptions,  wounds,  and  ulcers, 
and  as  an  injection  and  gargle.  Dr.  R.  Dick,  of  Glasgow,  recommends  it  as  an 
internal  remedy  in  chronic  gonorrhoea  and  gleet.  Dr.  Elliotson,  of  London,  con- 
siders it  an  efficacious  remedy  in  arresting  nausea  and  vomiting,  whennot  de- 
pendent on  inflammation  or  structural  disease  of  the  stomach,  as  in  hysteria, 
pregnancy,  and  sea-sickness.  Mr.  Kesteven,  of  England,  found  it  a  very  useful 
remedy  in  diarrhoea;  and  others  have  confirmed  this  statement.  Dr.  D.J.  Cain, 
of  Charleston,  used  it  with  advantage  in  cholera  morbus  and  cholera  infantum, 
either  alone,  or  conjoined  with  charcoal,  chalk,  or  bicarbonate  of  soda.  It  has 
also  been  used  with  benefit  in  dysentery  and  malignant  cholera ;  and  has  been 
recommended  in  pectoral  affections  with  purulent  expectoration. 

The  eruptions,  to  the  treatment  of  which  creasote  has  been  supposed  to  be 
best  suited,  are  those  of  a  scaly  character.  In  burns  its  efficacy  has  been  insisted 
on,  especially  in  those  attended  with  excessive  suppuration  and  fungous  granu- 
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lations.  In  chilblains  also  it  is  stated  to  be  a  useful  application.  Mixed  with  four 
parts  of  lard,  it  is  said  to  have  proved  very  serviceable  in  erysipelas.  "When  ap- 
plied to  wounds  it  acts  as  a  hemostatic,  stopping  the  capillary  hemorrhage,  but 
possesses  no  power  to  arrest  the  bleeding  from  large  vessels.  Accordingly,  crea- 
sote  water  has  been  applied  locally  in  menorrhagia,  and  to  arrest  uterine  hemor- 
rhage and  the  bleeding  from  leech-bites.  The  ulcers,  in  the  treatment  of  which 
it  has  been  found  most  useful,  are  those  of  an  indolent  and  gangrenous  character 
in  which  its  several  properties  of  escharotic,  stimulant,  and  antiseptic  are  use- 
fully brought  into  play.  It  is  also  praised  as  an  application  to  syphilitic,  scrofu- 
lous, and  cancerous  ulcers,  and  to  malignant  pustule.  In  all  these  cases,  should 
the  remedy  cause  irritation,  it  must  be  suspended,  or  alternated  with  emollient 
and  soothing  applications.  Injected  into  fistulous  ulcers,  it  proves  a  useful  re- 
source, by  exciting  the  callous  surfaces,  and  disposing  them  to  unite.  Dr..  Hil- 
dreth,  of  Zanesville,  Ohio,  found  it  efficacious,  mixed  with  mercurial  ointment,  in 
the  proportion  of  from  ten  to  thirty  drops  to  the  ounce,  in  scrofulous  ophthalmia, 
and  scrofulous  ulceration  of  the  cornea.  A  small  portion  of  the  ointment  is  in- 
troduced under  the  upper  eyelid,  morning  and  evening,  and  rubbed  over  the 
whole  globe.  The  application  should  be  strong  enough  to  produce  a  smarting 
pain  for  about  five  minutes.  The  local  must  of  course  be  combined  with  consti- 
tutional treatment.  In  chronic  varicose  ophthalmia  it  is  a  valuable  remedy,  in 
the  form  of  collyrium,  of  the  strength  of  from  one  to  three  drops  to  the  fluidounce 
of  water.  In  putrid  sorethroat,  requiring  the  use  of  a  stimulant  and  antiseptic, 
a  gargle  of  creasote  acts  beneficially;  and  in  chronic  suppuration  of  the  external 
meatus  of  the  ear,  it  is  valuable  as  an  injection.  It  has  been  much  used  topically 
in  diphtheria,  in  which  it  corrects  the  fetor,  and  is  said  to  cure  the  local  aflec- 
tion.  In  deafness  from  deficient  cerumen,  Mr.  Curtis  has  found  it  useful.  The 
meatus  is  first  well  cleansed,  and  afterwards  brushed  over,  night  and  morning, 
by  means  of  a  camel's-hair  brush,  with  a  mixture  formed  of  a  drachm  of  creasote 
and  four  drachms  of  oil  of  almonds.  The  meatus  may  be  cleansed  by  dropping 
into  the  ear  at  night  a  few  drops  of  olive  oil,  and  syringing  it  out  the  next  morn- 
ing with  a  weak  and  warm  solution  of  castile  soap,  to  which  a  sixth  of  Cologne 
water  has  been  added.  This  may  be  repeated  for  five  or  six  days,  if  required.  In 
leucorrhcea  M.  Arendt  has  found  creasote  very  useful  in  the  form  of  injection, 
made  with  two  drops  to  the  fluidounce  of  water,  used  several  times  a  day.  Dr. 
Mackenzie  has  derived  advantage  from  it  as  a  vaginal  injection  in  puerperal  fever, 
arising  from  the  absorption  of  vitiated  secretions..  It  is  also  efficacious  in  the  de- 
struction of  warts,  applied  freely  every  day  or  two,  and  kept  on  by  adhesive  plas- 
ter. In  toothache,  depending  on  caries  of  the  tooth  and  exposure  of  the  nerve, 
creasote  often  acts  promptly  and  radically  in  the  removal  of  the  pain.  One  or 
two  drops  of  the  pure  substance  must  be  carefully  introduced  into  the  hollow  of 
the  tooth,  on  a  little  cotton,  avoiding  contact  with  the  tongue  or  cheek.  To  ren- 
der it  effectual,  the  hollow  of  the  tooth  must  be  well  cleansed  before  it  is  applied. 
A  mixture  of  15  parts  of  creasote  and  ten  of  collodion  is  said  to  have  a  jelly-like 
consistence,  and  to  be  usefully  applied  to  carious  teeth,  which  it  protects  from  the 
air ;  but  as  proper  creasote  does  not  coagulate  collodion,  this  remark  applies  to 
the  impure  carbolic  acid,  before  stated  to  be  commonly  sold  under  the  same  name. 

Creasote  is  employed  in  the  pure  state,  in  mixture  or  solution,  and  in  the  form 
of  ointment.  (See  Miatura  Creasoti  and  Unguentum  Creasoti.)  In  the  pure 
state,  it  may  be  brushed  over  indolent  or  ill-conditioned  ulcers,  or  applied  to  them 
by  means  of  lint.  Internally  it  is  given  in  the  dose  of  from  one  to  two  drops  or 
more,  repeated  several  times  a  day,  diluted  with  weak  mucilage  in  the  propor- 
tion of  half  a  fluidounce  to  the  drop.  When  used  as  a  lotion  for  eruptions,  ul- 
cers, or  burns,  or  as  a  gargle  or  injection,  it  is  employed  in  solution,  containing 
two,  four,  or  six  drops  to  the  fluidounce  of  water ;  the  strength  being  determined 
by  the  circumstances  of  each  particular  case.  In  some  cases  the  solution  of  crea- 
sote is  used  externally,  mixed  with  poultices. 

Under  the  name  of  VAPOR  CREASOTI  {Inhalation  of  Creasote),  the 
British  Pharmacopoeia  directs  a  preparation  consisting  of  12  minims  of  crea- 
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sote  and  8  fluidouDces  of  boilingf  water,  which  are  to  be  mixed  in  an  inhaling 
appui'utiirt,  80  arranged  that  the  air  Hhall  1)0  made  to  pass  through  tlio  Holution 
and  then  inhaled.  It  may  bu  used  in  chronic  iiitlanunation  of  the  air-paHsages. 

Creasote,  in  an  overdose,  acts  as  a  poison.  It  produces  giddiness,  obscurity 
of  vision,  depressed  action  of  the  heart,  cunvulsious,  and  coma.  No  antidote  is 
known.  The  medical  treatment  consists  in  the  evacuation  of  the  poison,  and 
the  administration  of  ammonia  and  other  stimulants. 

The  addition  of  three  or  four  drops  of  creasote  to  a  pint  of  ink  effectually 
prevents  it  from  becoming  mouldy.  Dr.  Christison  finds  that  crea.sote  water 
is  as  good  a  preservative  of  some  anatomical  preparations  as  spirit,  with  the 
advantage  of  not  hardening  the  parts.  It  is  probably  to  creasote  that  the  anti- 
septic properties  of  wood-smoke  and  of  pyroligneous  acid  are  owing. 

Off.  Prep.  Aqua  Creasoti,  U.  S.;  Mistura  Creasoti,  Br.;  Unguentum  Crea- 
soti ;  Vapor  Creasoti,  lir.  B. 

CRETA.  U.S.,  Br. 

Chalk. 

Native  friable  carbonate  of  lime.  U.  S.,  Br. 

Cr&xp,  Ft.;  Kn^ide,  Oerm.;  Creta,  Hal.;  Greda,  Span.,  Port. 

Carbonate  of  lime,  in  the  extended  meaning  of  the  term,  is  the  most  abund- 
ant of  simple  minerals,  constituting,  according  to  its  state  of  aggregation  and 
other  peculiarities,  the  diflerent  varieties  of  calcareous  spar,  common  and  shell 
limestone,  marble,  marl,  and  chalk.  It  occurs  also  in  the  animal  kingdom,  form- 
ing the  principal  part  of  shells,  and  a  small  proportion  of  the  bones  of  the  higher 
orders  of  animals.  It  is  present  in  small  quantity  in  most  natural  waters,  being 
held  in  solution  by  the  carbonic  acid  which  they  contain.  In  the  waters  of  lime- 
stone districts  it  is  a  very  common  impregnation,  and  causes  purging  in  those 
not  accustomed  to  their  use.  In  all  such  cases,  boiling  the  water  by  expelling 
the  carbonic  acid,  causes  the  carbonate  to  be  deposited.  It  has  been  shown, 
however,  that  carbonate  of  lime  is  itself  in  a  slight  degree  soluble  in  water ; 
so  that  a  small  proportion  remains  in  limestone  water,  which  has  been  long  ex- 
posed to  boiling.  Hofmann  estimated  the  quantity  remaining  in  solution  at  34 
thousandths  of  a  gramme  in  a  litre.  That  the  carbonate  is  not  held  in  solution 
by  free  carbonic  acid  is  shown  by  the  fact  that  lime-water  causes  no  precipita- 
tion. (Journ.  de  Pharm.  et  de  Chim.,  4e  ser.,  iii.  147.)  Besides  being  officinal 
in  the  state  of  chalk,  carbonate  of  lime  is  also  ordered  as  it  exists  in  marble 
and  oyster-shell,  and  as  obtained  by  precipitation.  (8ee  Marmor,  Teda,  and 
Calcis  Carbonas  Prsecipitata.)  In  the  present  article  we  shall  confine  our  ob- 
servations to  chalk.  This  occurs  abundantly  in  the  south  of  England  and 
north  of  France.  It  exists  massive  in  beds,  and  very  frequently  contains 
nodules  of  flint,  and  fossil  remains  of  land  and  marine  animals.  Until  recently 
it  was  not  known  to  exist  in  the  United  States ;  but  Prof.  F.  V.  Hayden  states 
that  he  observed  it  in  great  abundance  in  Dakota  Territory,  constituting  beds 
which  extend  for  400  miles  along  the  Missouri  river.  He  considers  this  deposit 
as  identical  in  character  with  the  chalk  beds  of  Europe,  and  applicable  to  the 
same  useful  purposes.  {Am.  Journ.  of  Sci.  and  Arts, -^^Vax.  16,  A.D.  1867.) 

Properties.  Chalk  is  an  insipid,  inodorous,  insoluble,  opaque,  soft  solid,  gene- 
rally white,  but  grayish-white  when  impure.  It  is  rough  to  the  touch,  easily 
pulverized,  and  breaks  w^ith  an  earthy  fracture.  It  soils  the  fingers,  yields  a 
white  trace  when  drawn  across  an  unyielding  surface,  and  when  applied  to  the 
tongue  adheres  slightly.  ' Its  sp.  gr.  varies  from  2-3  to  26.  It  is  never  a  per- 
fectly pure  carbonate  of  lime  ;  but  contains,  besides  gritty  silicious  particles, 
small  portions  of  alumina  and  of  oxidized  iron.  If  pure  it  is  entirely  soluble  in 
muriatic  acid;  but  usually  a  little  silica  is  left.  If  the  muriatic  solution  is  not 
precipitated  by  ammonia,  it  is  free  from  alumina  and  iron.  Like  all  carbonates, 
it  effervesces  with  acids.  Though  insoluble  in  water,  it  dissolves  in  an  excess 
of  carbonic  acid.  It  consists,  like  the  other  varieties  of  carbonate  of  lime,  of 
one  eq.  of  carbonic  acid  22,  and  one  of  lime  28  =  50. 


346  Crocus. 


PART  I. 


Chalk,  on  account  of  the  gritty  particles  which  it  contains,  is  unfit  for  medi- 
cinal use,  until  it  has  undergone  levigation,  when  it  is  called  prepared  chalk. 
(See  Greta  Prseparata.)*^ 

Pharm.  Use.  In  preparing  carbonic  acid  gas,  Br. 

Off.  Prep.  Creta  Prseparata.  B. 

CROCUS.   U.S.,  Br. 

Saffron. 

The  stigmas  of  Crocus  sativus.  U.  S.  The  dried  stigma,  and  part  of  the 
style,  of  Crocus  sativus.  Br. 

Safran,  F7\,  Germ.;  Za ff er ano,  Ital.;  Azairan,  Span. 

Crocus.  Sex.  Syst.  Triandria  Monogynia.  —  Nat.  Ord.  Iridaceae. 

Gen.  Ch.    Corolla  six-parted,  equal.   Stigmas  convoluted.  Willd. 

Crocus  sativus.  Willd.  Sp.  Plant,  i.  194;  Woodv.  3Ied.  Bot.  p.  763,  t.  259. 
The  common  cultivated  saffron  is  a  perennial  plant, with  a  rounded  and  depressed 
bulb  or  cormus,  from  which  the  flower  rises  a  little  above  the  ground,  upon  a 
long,  slender,  white,  and  succulent  tube.  The  flower  is  large,  of  a  beautiful  lilac 
or  bluish-purple  colour,  and  appears  in  September  or  October.  The  leaves  are 
radical,  linear,  slightly  revolute,  dark-green  upon  their  upper  surface  with  a  white 
longitudinal  furrow  in  the  centre,  paler  underneath  with  a  prominent  flattened 
midrib,  and  enclosed  at  their  base,  together  with  the  tube  of  the  corolla,  in  a 
membranous  sheath,  from  which  they  emerge  soon  after  the  appearance  of  the 
flower.  The  style  hangs  out  on  one  side  between  the  two  segments  of  the  corolla, 
and  terminates  in  three  long  convoluted  stigmas,  which  are  of  a  rich  orange  co- 
lour, highly  odorous,  rolled  in  at  the  edges,  and  notched  at  the  summit.  These 
stigmas  are  the  oflicinal  part  of  the  plant. 

*  Chalk  as  a  ferment.  That  chalk  consists  mainly  of  the  mineral  remains  of  extremely 
minute  organized  beings  has  been  for  years  a  recognised  fact.  M.  A.  Bechamp  states 
that  these  were  so  minute  that  the  remains  of  more  than  two  millions  of  them  are  con- 
tained in  100  grammes  of  chalk.  Another  important  fact  in  relation  to  chalk,  familiar 
to  chemists,  is  that  it  has  the  power,  under  certain  circumstances,  of  promoting  fer- 
mentation. In  relation  to  this  point,  M.  Bechamp  has  recently  made  some  highly  in- 
teresting statements  in  a  communication  to  the  Academy  of  Sciences  of  Paris,  reported 
in  the  Journal  de  Pharynacie  et  de  Chimie  (4e  ser.,  iv.  279,  A.D.  1866),  from  which  the  fol- 
lowing abstract  has  been  made. 

According  to  M.  Bechamp,  there  are  iu  chalk,  besi'des  the  remains  of  former  organized 
beings,  innumerable  organisms,  smaller  than  any  hitherto  known,  smaller  than  any  of 
the  infusoria  or  microphytes  now  studied  in  connection  with  fermentation.  These  are 
still  living,  though  doubtless  very  old.  They  act  powerfully  as  fermenting  agents,  the 
most  powerful  that  M.  Bechamp  has  ever  met  with,  and  capable  of  nourishing  th(>mselves 
on  the  most  diversified  organic  substances.  Powdered  chalk,  taken  from  the  centre  of 
masses  immediately  from  the  quarry  far  beneath  the  surface,  so  that  it  could  have  de- 
rived nothing  from  the  air,  and  rubbed  with  distilled  water,  exhibits,  under  a  powerful 
microscope,  numerous  shining  points,  agitated  with  a  lively  movement  of  trepidation. 
M.  Bechamp  considers  them  as  living  organisms,  the  smallest  yet  known;  and  in  sup- 
port of  this  opinion  advances  these  two  proofs ;  first,  that  chalk  acts  as  a  ferment  with- 
out the  presence  of  albuminoid  matter,  and,  secondly,  that  these  bodies  can  be  isolated, 
and  shown  by  analysis  to  consist  of  carbon,  hydrogen,  oxygen,  and  nitrogen.  If  chalk  is 
mixed  with  starch  and  a  little  croasote,  and  another  mixture  of  a  similar  kind  be  made  with 
pure  carbonate  of  lime,  on  the  second  day  no  change  will  have  occurred  in  the  latter 
mixture,  while  the  former  will  show  evident  signs  of  fermentation,  notwithstanding 
the  repressive  force  of  the  creasoto,  which  checks  other  fermentations.  The  results  of 
the  fermentation  thus  produced  are  alcohol,  butyric  acid,  acetic  acid  largely,  and  signs 
of  lactic  acid ;  and  sugar,  under  similar  circumstances,  undergoes  similar  changes.  To 
prevent  the  chalk  from  thus  acting,  its  temperature  must  be  raised  to  300°  Cent.  "With 
due  precaution,  assurance  maybe  had  that  no  other  ferment  is  present;  while  that  of  the 
chalk  is  increased  in  quantity.  To  prove  by  analysis  the  organ-ic  nature  of  these  bodies,  if 
chalk  be  treated  with  dilute  muriatic  acid, 1-15  per  cent,  will  be  left  undissolved,  of  which 
7"17  per  cent,  may  be  shown  to  be  organic,  by  yielding  on  decomposition,  carbon,  hydro- 
gen, and  nitrogen.  M.  Bechamp  proposes  for  these  newly  discovered  beings  the  name  of 
Microzyma  cretx.  The  Microzyma  is  found  everywhere,  accompanjing  several  other  fer- 
ments, in  certain  mineral  waters,  and  in  cultivated  earth.  {Note  to  the  thirteenth  edition.) 


PART  I.  Crocus.  847 

C.  aativus,  or  autumnal  crocus,  is  a  native  of  Greece  and  Asia  Minor,  where 
it  has  been  cultivated  from  tljo  earliest  agos.  It  is  also  cultivated  for  medicinal 
use  in  Sicily,  Spain,  France,  England,  and  other  temperate  countries  of  Europe. 
Lar^  quantities  of  saftVon  are  raised  in  Egypt,  Persia,  and  Cashmere,  whence 
it  is  sent  to  India.  Much  of  the  druj?  reaches  the  market  of  Constantinople  from 
the  neitifhbourhood  of  Tifllis  and  the  Caucasus.  We  cultivate  the  plant  in  this 
country  chieily,  if  not  solely,  as  a  garden  flower.  It  is  liable  to  two  diseases, 
which  interfere  with  its  culture;  one  dependent  on  a  parasitic  fungus  which 
attaches  itself  to  the  bulb,  the  other  called  by  the  cultivators  in  France  tacon,  by 
which  the  bulb  is  converted  into  a  blackish  powder.  (Journ.  de  Fliarm.,  xviii.  41.) 

In  England  the  flowers  aj)pear  in  October,  and  the  leaves  continue  green 
through  the  winter;  but  the  plant  does  not  ripen  its  seed,  and  is  propagated  by 
olfsets  from  the  bulb.  These  are  planted  in  grounds  prepared  for  the  purpose, 
and  are  arranged  either  in  rows,  or  in  small  patches  at  certain  distances.  The 
flowers  are  gathered  soon  after  they  show  themselves,  as  the  period  of  flowering 
is  very  short.  The  stigmas,  or  summits  of  the  pistils,  together  with  a  portion 
of  the  style,  are  separated  from  the  remainder  of  the  flower,  and  carefully  dried 
by  artificial  heat,  or  in  the  sun.  During  this  process,  they  are  sometimes  made 
to  assume  the  form  of  a  cake  by  pressure;  but  the  finest  safl"ron  is  that  which 
has  been  dried  loosely.  The  two  forms  are  distinguished  by  the  names  of  cake- 
saffron  and  hay-saffron.  Five  pounds  of  the  fresh  stigmas  are  said  to  yield 
one  pound  of  the  dried. 

The  English  safl"ron,  formerly  most  highly  esteemed  in  this  country,  has  dis- 
appeared from  our  market.  What  may  be  sold  under  the  name  is  probably 
derived  from  other  sources.  Much  of  the  drug  is  imported  from  Gibraltar, 
packed  in  canisters.  Parcels  of  it  are  also  brought  from  Trieste,  and  other  ports 
of  the  Mediterranean.  The  Spanish  safi"ron  is  generally  considered  the  best. 
Genuine  cake-saffron  is  at  present  seldom  found  in  commerce.  According  to 
Landorer,  the  stigmas  of  several  other  species  besides  those  of  C.  sativus  are 
gathered  and  sold  as  saflfron  in  Greece  and  Turkey.* 

Properties.  Saffron  has  a  peculiar,  sweetish,  aromatic  odour,  a  warm,  pun- 
gent, bitter  taste,  and  a  rich  deep-orange  colour,  which  it  imparts  to  the  saliva 
when  chewed.  The  stigmas  of  which  it  consists  are  an  inch  or  more  in  length, 
expanded  and  notched  at  the  upper  extremity,  and  narrowing  towards  the  lower, 
where  they  terminate  in  a  slender,  capillary,  yellowish  portion,  forming  a  part 
of  the  style.    Analyzed  by  Vogel  and  Bouillon-Lagrange,  it  afforded  650  per 

*  At  the  International  Exhibition,  in  London,  in  the  year  1862,  the  author  noticed  a 
specimen  of  saffron,  from  the  island  of  Ceylon,  closely  resembling  that  of  the  Crocus  sa- 
tivus. It  consisted  of  the  stigmas  of  the  Crocus  orientalis.  [Note  to  the  twelfth  edition.) 

In  a  communication  by  Mr.  Charles  A.  Heinitsh,  to  the  American  Pharmaceutical 
Association,  A.D.  1866,  it  is  stated  that  until  within  a  few  years,  satiron  was  cultivated 
to  a  considerable  extent  in  Lancaster  Co.,  Pennsj'lvania.  The  plant  requires  a  rich  soil, 
which  should  l)e  deeply  dug  and  heavily  manured.  The  bulbs  are  planted  in  August, 
eight  inchofi  apart,  and  the  growing  plant  should  be  kept  free  from  weeds.  The  flower- 
ing period  begins  about  the  middle  of  September,  and  continues  till  the  beginning  of  Oc- 
tober. The  flowers  are  picked  early  in  the  morning,  and  the  stigmas  separated  and  dried 
in  the  shade.  This  is  done  every  day  during  the  period  of  flowering.  He  thinks  the  cul- 
tivation can  bo  profitably  conducted.  A  plot  of  72  square  feet  will  produce  9000  stigmas, 
weighing  420  grains,  or  from  33  to  36  lbs.  to  the  acre;  and  at  present  prices  this  would 
be  remunerative  to  the  grower.  {Am.  Journ.  ofPharm.,  Jan.  1867,  p.  38.) 

M.  Monthus,  an  experienced  cultivator  in  I^ranco,  prefers  a  dry  calcareous  soil ;  plants 
the  bulbs  3  or  4  inches  deep :  after  the  harvest  in  October  manures  the  ground,  and  re- 
news the  planting  every  three  years.  He  thus  prevents  the  diseases  peculiar  to  the  plant. 

M.  Monthus  recommends  tho  2>etals  of  the  flower  as  applicable  to  the  same  purposes 
as  the  stigmas,  having  found  them  to  be  possessed  of  aromatic  properties.  They  demand 
no  peculiar  caution  in  drying;  but  to  preserve  them  it  is  necessary  to  exclude  light  and 
moisture.  Acids  redden  them  with  extreme  facility,  and  alkalies  turn  theni  green. 
He,  therefore,  recommends  a  tincture  to  be  made  from  them,  as  a  substitute  for  syrup 
of  violets.  He  prepares  the  tincture  by  macerating  10  parts  of  the  dried  flowers  in  100 
parts  of  alcohol  of  40°,  for  48  hours.  A  longer  maceration  would  destroy  the  colour. 
Paper  may  be  stained  with  the  tincture,  and  kept  green  or  red,  the  former  for  acids,  the 
latter  for  alkalies.  {Journ.  de  PAa7*m. ,  Juillet,  1867,  p.  54.) — Note  to  ihethirteenih  edition. 
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cent,  of  a  peculiar  extractive  matter,  and  T'S  of  an  odorous  volatile  oil,  together 
with  wax,  gum,  albumen,  saline  matter,  water,  and  lignin.  The  extractive  was 
namedpoZyc/iroite,  from  the  changes  of  colour  which  it  undergoes  by  the  action 
of  reagents.  They  prepared  it  by  evaporating  the  watery  infusion  to  the  con- 
sistence of  honey,  digesting  the  residue  in  alcohol,  filtering  the  tincture,  and 
evaporating  it  to  dryness.  Thus  obtained,  it  is  in  the  form  of  a  reddish-yellow 
mass,  of  an  agreeable  smell,  slightly  bitter,  soluble  in  water  and  alcohol,  and 
somewhat  deliquescent.  Its  solution  becomes  grass-green  by  the  action  of  nitric 
acid,  blue  and  then  violet  by  that  of  sulphuric  acid,  and  loses  its  colour  alto- 
gether on  exposure  to  light,  and  by  chlorine.  M.  Henry,  sen.,  found  it  to  contain 
about  20  per  cent,  of  volatile  oil,  which  could  be  separated  only  by  an  alkali. 
M.  Quadrat  obtained  it  pure  by  exhausting  saffron  with  ether,  then  treating  it 
with  boiling  water,  precipitating  with  subacetate  of  lead,  decomposing  the  com- 
pound of  oxide  of  lead  and  colouring  matter  thus  obtained  with  sulphuretted 
hydrogen,  treating  the  precipitate  with  boiling  alcohol,  evaporating  the  solu- 
tion, dissolving  the  residue  in  water,  and  lastlyevaporatingby  means  of  a  water- 
bath.  Thus  procured,  it  is  of  a  brilliant  red  colour,  inodorous,  slightly  soluble 
in  water  which  it  renders  yellow,  much  more  soluble  by  the  least  addition  of  an 
alkali,  readily  soluble  in  alcohol,  but  sparingly  in  ether.  Its  formula  is  C^^fi^^. 
M.  Quadrat  found  also,  in  saifron,  a  fatty  matter,  glucose,  and  a  peculiar  acid. 
{Ann.  der  Chem.  und  Pharm.,  Ixxx.  340.)  According  to  M.  Henry,  the  colour- 
ing principle  constitutes  42  per  cent,  of  saffron,  and  the  essential  oil  10  per  cent. 
It  is  to  the  latter  that  the  medicine  owes  its  activity.  It  may  be  partially  sepa- 
rated by  distillation.  It  is  yellow,  of  a  hot,  acrid,  bitterish  taste,  and  heavier 
than  water,  in  which  it  is  slightly  soluble.  According  to  B.  Huss,  polychro'ite 
appears  to  be  a  glucoside,  splitting,  when  treated  with  sulphuric  acid,  into  sugar, 
a  volatile  oil,  and  a  secondary  colouring  matter,  which  he  calls  crocin.  (Chem. 
News,  Jan.  3,  1868,  p.  9.) 

Adulterations.  The  high  price  of  this  medicine  gives  rise  to  frequent  adul- 
terations. Water  is  said  to  be  very  often  added  in  order  to  increase  its  weight. 
Oil  is  also  added  for  the  same  purpose,  or  to  improve  the  appearance.  Some- 
times the  flowers  of  other  plants,  particularly  Carthamus  tinctoriua  or  safflower, 
Calendula  officinalis  or  ofBcinal  mary gold,  and  ar-nica,  are  fraudulently  mixed 
with  the  genuine  stigmas.  They  maybe  known  by  their  shape,  which  is  rendered 
obvious  by  throwing  a  portion  of  the  suspected  mass  into  hot  water,  which  causes 
them  to  expand.  (See  Carthamus.)  .Other  adulterations  are  the  fibres  of  dried 
beef,  the  stamens  of  the  Crocus  distinguishable  by  their  yellow  colour,  the  stig- 
mas previously  exhausted  in  the  preparation  of  the  infusion  or  tincture,  and 
various  mineral  substances  easily  detected  upon  close  examination.  The  flowers 
of  a  lirazilian  plant,  named  Fuminella,  have,  according  to  M.  J.  L.  Soubeiran, 
been  recently  employed  for  the  adulteration  of  saffron.  They  may  be  detected 
by  shaking  gently  but  repeatedly  a  large  pinch  of  the  suspected  saffron  over  a 
piece  of  paper.  The  flowers  of  Fuminella  being  smaller  and  heaviei;,  separate 
and  fall,  and  may  be  seen  to  consist  of  very  short  fragments,  with  a  colour  like 
that  of  saffron,  but  a  rusty  tint  which  the  latter  does  not  possess.  (Journ.  de 
Pharm.,  Avril,  1855,  p.  267.)  J.  Miiller  recommends  concentrated  sulphuric 
acid  as  the  most  certain  test  of  saffron..  It  instantly  changes  the  colour  of  pure 
saffron  to  indigo  blue.  {Chem.  Gaz.,  May,  1845,  p.  197.) 

Attention  has  been  called  to  a  product  of  the  Cape  of  Good  Hope,  named 
Cape  saffron,  which  has  a  remarkable  resemblance  to  genuine  saffron,  having 
a  similar  odour,  and  yielding  a  similar  colour  to  water,  though  the  flowers 
themselves  are  differently  coloured.  It  is  the  flower  of  a  small  plant  very  abund- 
ant at  the  Cape,  belonging  to  the  family  of  Scrophulariacese,  and  is  said  by 
Dr.  Pappe,  of  Cape  Town,  to  possess  medical  virtues  closely  resembling  those 
of  the  proper  saffron.  The  flowers  have  been  used  successfully  in  the  convul- 
sions of  children   {Pharm.  Journ.  and  Trans.,  N.  S.,  vi.  462,  A.D.  1865.) 

Choice  of  Saffron.  Saffron  should  not  be  very  moist,  nor  very  dry,  nor  easily 
pulverized ;  nor  should  it  emit  an  offensive  smell  when  thrown  upon  live  coals. 
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The  freshest  is  the  best,  and  that  which  is  less  than  a  year  old  should,  if  possible, 
be  selected.  It  should  possens  in  a  hij^h  degree  the  characteristic  properties  of 
colour,  tawte,  and  smell.  If  it  do  not  colour  the  fingers  when  rubbed  between 
them,  or  if  it  have  an  oily  feel,  or  a  musty  flavour,  or  a  black,  yellow,  or  whitish 
colour,  it  should  be  rejected.  In  the  purchase  of  this  medicine  in  cakes,  those 
should  be  selected  which  are  close,  tough,  and  firm  in  tearing;  and  care  should 
be  taken  to  avoid  cakes  of  saffiower. 

As  its  activity  depends,  partly  at  least,  on  a  volatile  ingredient,  saffron  should 
be  kept  in  well-stopped  vessels.  Some  recommend  that  it  should  be  enclosed 
in  a  bladder,  and  introduced  into  a  tin  case. 

Medical  Properties  and  Uses.  Saffron  was  formerly  considered  highly  stimu- 
lant and  auti.spasmodic.  It  has  been  alleged  that,  in  small  doses,  it  moderately 
excites  the  different  functions,  exhilarates  the  spirits,  relieves  pain,  and  produces 
sleep;  in  large  doses,  gives  rise  to  headache,  intoxication,  delirium,  stupor,  and 
other  alarming  symptoms ;  and  Shroder  asserts  that,  in  the  quantity  of  two  or 
three  drachms,  it  proves  fatal.  It  was  thought  also  to  act  powerfully  on  the 
uterine  system,  promoting  menstruation.  The  ancients  employed  it  extensively, 
both  as  a  medicine  and  condiment,  under  the  name  of  crocus.  It  was  also  highly 
esteemed  by  the  Arabians,  and  enjoyed  considerable  reputation  among  the  phy- 
sicians of  modern  Europe  till  within  a  comparatively  recent  period.  On  the 
continent  it  is  still  much  used  as  a  stimulant  and  emmenagogue.  But  the  ex- 
periments of  Dr.  Alexander  have  proved  it  to  possess  little  activity;  and  in 
Great  IJritain  and  the  United  States  it  is  seldom  prescribed.  In  domestic  prac- 
tice saffron  tea  is  occasionally  used  in  exanthematous  diseases,  to  promote  the 
eruption.  At  present  the  chief  use  of  ihe  drug  is  to  impart  colour  and  flavour 
to  officinal  tinctures.  The  dose  is  from  ten  to  thirty  grains. 

Off.  Prep.  Acetum  Opii,  U.S.;  Decoctum  Aloes  Compositum,  Br.;  Pilulaa 
Aloes  et  Myrrhae ;  Pulvis  Cretae  Aroraaticus,  Br.;  Tinctura  Aloes  et  Myrrhae, 
U.  S.;  Tinct.  Cinchonse  Comp.;  Tinct.  Croci,  Br.;  Tinct.  Opii  Ammoniata, 
Br.;  Tinct.  Rhei,  Br.;  Tinct.  Rhei  et  Senna,  U.  S.  W. 

CUBEBA.  U.S.,  Br. 
Cvheh. 

The  berries  of  Piper  Cubeba.  U.S.  The  dried  unripe  fruit  of  Cubeba  offici- 
nalis. Br. 

CubebSjBr.;  Cubebe,  i^r./KubebenjOcT-m./Cubebej/^ai.;  Cubebas,i^ffra.;Kebabeh,  Arab. 

Piper.  Sex.  Syst.  Diandria  Trigynia.  —  Nat.  Ord.  Piperacese. 

Oen.  Gh.   Calyx  none.   Corolla  none.  Berry  one-seeded.  Willd. 

Piper  Cubeba.  Willd.  Sp.  Plant,  i.  159;  Woodv.  Med.  Bot.,  3d  ed.,  v.  95.— 
Cubeba  officinalis.  Miguel.  This  is  a  climbing  perennial  plant,  with  a  smooth, 
flexuous,  jpinted  stem,  and  entire,  petiolate,  oblong  or  ovate-oblong,  acuminate 
leaves,  rounded  or  obliquely  cordate  at  the  base,  strongly  nerved,  coriaceous, 
and  very  smooth.  The  flowers  are  dioecious  and  in  spikes,  with  peduncles 
about  as  long  as  the  petioles.  The  fruit  is  a  globose,  pedicelled  berry. 

This  species  of  Piper  is  a  native  of  Java,  Penang,  and  probably  other  parts 
of  the  East  Indies.  It  grows  wild  in  the  woods,  and  does  not  appear  to  be  cul- 
tivated. The  dried  unripe  fruit  is  the  officinal  portion.  Dr.  Blame  thinks  it 
probable  that  the  drug  is  derived  chiefly  from  another  species,  the  P.  caninum, 
inhabiting  the  same  countries;  but  Dr.  Lindley  could  discover  no  difference 
between  the  fruit  of  P.  Cubeba  and  ordinary  cubebs.* 

*  Cubebs  were  cxbibited,  at  the  great  London  Exbibition  of  1862,  among  the  products 
of  Ceylon.  It  was  at  one  time  supposed  that  cubebs  were  also  produced  in  Western  Africa; 
but  this  was  a  mistake,  originating  probably  in  the  fact,  that  a  peculiar  pepper  growing 
in  that  region  has,  like  cubebs,  the  stalk  attached.  It  is,  however,  a  dilFerent  product, 
being,  as  shown  by  Dr.  W.  F.  Daniell,  the  fruit  of  a  distinct  species,  the  Piper  Afzelii 
of  Lindley,  Cubeba  Clusii  of  Miquel,  figured  in  the  Pharm.  Joum.  (xiv.  201).  This  Ouinea 
pepper,  or  African  black  pepper,  was  formerly  taken  to  Europe  in  considerablo  quantities 
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Properties.  Cubebs  are  round,  about  the  size  of  a  small  pea,  of  a  blackish  or 
grayish-brown  colour,  and  furnished  with  a  short  stalk,  which  is  continuous 
with  raised  veins  that  run  over  the  surface  of  the  berry,  and  embrace  it  like  a 
net-work.  The  shell  is  hard,  almost  ligneous,  and  contains  within  it  a  single 
loose  seed,  covered  with  a  blackish  coat,  and  internally  white  and  oleaginous. 
The  odour  of  the  berry  is  agreeably  aromatic;  the  taste  warm,  bitterish,  and 
camphorous,  leaving  in  the  mouth  a  peculiar  sensation  of  coolness,  like  that 
produced  by  oil  of  peppermint.  The  powder  is  dark-coloured  and  of  an  oily 
aspect.  From  1000  parts  of  cubebs  M.  Monheim  obtained  30  parts  of  a  ceru- 
minous  substance,  25  of  a  green  volatile  oil,  10  of  a  yellow  volatile  oil,  45  of 
cubebin,  15  of  a  balsamic  resin,  10  of  chloride  of  sodium,  60  of  extractive,  and 
650  of  lignin,  with  155  parts  lost.  Vauquelin  found  two  resins,  the  hard  and  the 
soft,  the  former  of  w^hich  is  left  behind  when  cubebs  are  treated  with  ether, 
the  latter  is  dissolved  by  that  liquid,  and  yielded  upon  the  separation  of  the 
volatile  oil.  It  is  green,  liquid,  acrid,  and  analogous  in  smell  and  taste  to  co- 
paiba. From  the  experiments  of  Bernatzike,  made  in  1863,  it  appears  that  this 
soft  resin  is  possessed  of  acid  properties;  and  it  is  therefore  called  by  him 
cubebic  acid.  Like  copaivic  acid,  though  itself  amorphous,  it  forms  crystalliza- 
ble  salts  with  baryta.  (Lehrb.  der  Pharmak.  des  PJlanzenreiches.)  By  prac- 
tical trial  Bernatzike  has  satisfied  himself  that  the  peculiar  virtues  of  cubebs, 
as  a  remedy  in  gonorrhoea,  depend  not  on  the  cubebin  or  the  volatile  oil,  but  on 
the  cubebic  acid.  (See  Am.  Journ.  of  Med.  Sci.,  Oct.  1867,  p.  534.)  According 
to  MM.  Capitaine  and  Soubeiran,  cubebin  is  best  obtained  by  expressing  cubebs 
from  which  the  oil  has  been  distilled,  preparing  with  them  an  alcoholic  extract, 
treating  this  with  a  solution  of  potassa,  washing  the  residue  with  water,  and 
purifying  it  by  repeated  crystallizations  in  alcohol.  Thus  prepared,  it  is  white, 
inodorous,  and  insipid,  not  volatilizable  by  heat,  almost  insoluble  in  water, 
slightly  soluble  in  cold  alcohol,  freely  so  in  that  liquid  when  hot,  and  soluble 
also  in  ether,  acetic  acid,  and  the  fixed  and  volatile  oils.  It  bears  a  close  resem- 
blance to  piperin,  but  materially  differs  from  it  in  composition,  as  it  contains 
no  nitrogen.  (Journ.  de  Pharm.,  xxv.  355.)  In  the  officinal  oleoresin  of  cubebs 
a  deposit  takes  place  consisting  chiefly  of  cubebin,  which  maybe  obtained  by 
washing  the  deposit  with  a  small  quantity  of  cold  alcohol  to  remove  adhering 
resin  and  oil,  and  then  dissolving  repeatedly  in  boiling  alcohol,  and  crystalliz- 
ing until  the  product  is  white.  The  volatile  oil  is  officinal.  (See  Oleum  Cu- 
bebse.)  When  the  ethereal  extract  of  cubebs- is  deprived  of  its  volatile  oil 
by  evaporation  on  a  water-bath,  and  of  cubebin  and  wax  by  deposition,  a  soft 
resin  is  left,  the  cubebic  acid  of  Bernatzike,  in  which,  according  to  Mr.  F. 
y.  Heydenreich,  who   experimented  with   it  as  a  physiological  agent,  the 

by  the  Portuguese,  but  has  been  superseded  by  the  more  agreeable  products  of  the  E. 
Indies.  The  fruit  is  one-third  smaller  than  the  officinal  cubebs,  is  more  compact,  and 
has  a  taste  more  analogous  to  that  of  ordinary  black  pepper.  Dr.  Stenhouse  has  also 
shown  that  it  is  chemically  more  analogous  to  black  pepper  than  to  cubebs,  as  it  contains 
piper.in  and  not  cubebin.  [Ibid.,  xiv.  364.) 

Under  the  name  of  cubebs,  a  product  has  been  introduced  into  commerce  from  the 
Dutch  E.  Indies,  which  is  probably  the  fruit  of  a  different  species  of  Piper,  as  it  differs 
essentially  from  genuine  cubebs,  being  somewhat  larger,  with  less  distinct  veins  and 
somewhat  flattened  footstalks,  of  a  less  agreeable  odour,  and  a  less  hot  and  pungent  taste. 
It  has  been  ascribed  to  Piper  anisatum.  (See  Aiii.  Journ.  of  Pharm.,  xxxv.  511  ;  from 
Journ.  de  Chim.  Med.) — Note  to  the  eleventh  and  twelfth  editions. 

African  Cubebs.  From  French  Africa,  a  variety  of  cubebs  is  said  to  have  been  received 
in  France,  which  it  is  thought  might  replace  the  Indian,  as  it  has  similar  properties. 
It  is  only  about  half  as  large  as  the  common,  and  has  long  footstalks  attached.  Its  com- 
position is  said  to  be  nearly  the  same.  {Ann.  de  Thh-ap.,  1866,  p.  88.)  It  is  possibly  the 
same  as  that  described  in  the  preceding  note  as  the  product  of  P.  Afzelii.  A  product  with 
the  name  of  African  cubebs  has  recently  been  sent  to  London,  from  Cape  Coast  Castle, 
in  Africa,  which,  however,  has  no  botanical  relation  to  Cubeba,  nor  to  the  fruit  of  any 
other  Piperacea  ;  the  plant  producing  it  belonging  to  the  XantJioxylacere .  and  is  probably 
either  a  Toddalia  or  Vepris.  According  to  Prof.  Archer,  it  is  simply  aromatic  and  stimu- 
lant, without  any  of  the  special  virtues  of  cubebs.  (Pharm.  Journ.  tj-  Trans.,  March,  1865, 
p.  463.) — Note  to  the  thirteenth  edition. 
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diuretic  properties  reside,  the  cubebin  being  without  apparent  effect,  and  the 
volatile  oil,  thongli  stimulant  and  carminative,  having  no  diuretic  action.  The 
soft  resin,  which  was  of  the  consistence  of  honey,  of  a  dark  olive-green  colour, 
and  some  remaining  odour  of  cubeha,  when  taken  in  the  dose  of  10  grains  every 
two  hours,  for  six  hours,  acted  as  a  laxative,  and  gave  the  urine  a  peculiar  odour, 
without  increasing  its  quantity;  but  in  the  dose  of  a  drachm,  once  repeated  at 
an  interval  of  three  hours,  while  it  produced  the  same  effects  as  the  snuiller 
dose,  considerably  augmented  the  urine.  In  still  larger  doses  it  produced  de- 
cided irritation  of  the  urinary  passages.  (Am.  Joiirn.  of  Pharm.,  Jan.  1868.) 
Mr.  Heydenreich's  experiments  are  confirmatory  of  I3ernatzike's  conclusion  as  to 
the  peculiar  active  principles  of  cubebs.  Cubel)s  gradually  deteriorate  by  age, 
and  in  powder  become  rapidly  weaker,  in  con.sequence  of  the  e.^^cape  of  their 
volatile  oil.  They  should  be  kept  whole,  and  pulverized  when  dispcn.sed.  The 
powder  is  said  to  be  sometimes  adulterated  with  that  of  pimento. 

Medical  Properties  and  Uses.  Cubebs  are  gently  stimulant,  with  a  special 
direction  to  the  urinary  organs.  In  considerable  quantities  they  excite  the  cir- 
culation, increase  the  heat  of  the  body,  and  sometimes  occasion  headache  and 
giddiness^  At  the  same  time  they  frequently  produce  an  augmented  flow  of 
the  urine,  to  which  they  impart  a  peculiar  odour.  Among  their  effects  are  also 
occasionally  nausea  and  moderate  purging ;  and  they  are  said  to  cause  a  sense 
of  coolness  in  the  rectum  during  the  passage  of  the  feces.  We  have  no  evidence 
that  they  were  known  to  the  ancients.  They  wore  probably  first  brought  into 
Europe  by  the  Arabians,  and  were  formerly  employed  for  similar  purposes  with 
black  pepper;  but  they  were  found  much  less  powerful  and  fell  into  disuse. 
Some  years  since  they  were  again  brought  into  notice  in  England  as  a  remedy 
in  gonorrhcEa.  This  application  of  cubebs  was  derived  from  India,  where  they 
have  long  been  used  in  gonorrhoea  and  gleet,  and  as  a  grateful  stomachic  and 
carminative  in  disorders  of  the  digestive  organs.  They  are  said  to  have  some- 
times produced  swelled  testicles,  when  given  in  gonorrhoea ;  and,  though  re- 
commended in  all  its  stages,  will  probably  be  found  most  safe  and  effectual  in 
cases  where  the  inflammation  is  confined  to  the  mucous  membrane  of  the  ure- 
thra. If  not  speedily  useful,  they  should  be  discontinued.  They  have  been 
given  also  in  leucorrhcea,  cystirrhcea,  the  urethritis  of  women  and  female  chil- 
dren, abscess  of  the  prostate  gland,  piles,  chronic  bronchial  inflammation,  and, 
with  great  asserted  advantage,  in  connection  with  copaiba,  in  pseudomembra- 
nous croup,  and  diphtheric  affections  of  the  fauces.  In  connection  with  copaiba 
they  have  l)een  especially  recommended  in  affections  of  the  neck  of  the  bladder 
and  the  prostatic  portion  of  the  urethra.  They  have  also  been  found  very  effect- 
ual in  tympanites.  They  are  best  administered  in  powder,  of  which  the  dose 
in  gonorrhoea  is  from  one  to  three  drachms  three  or  four  times  a  day.  For 
other  affections,  the  dose  is  sometimes  reduced  to  ten  grains.  The  volatile  oil 
may  be  substituted,  in  the  dose  of  ten  or  twelve  drops,  suspended  in  water  by 
means  of  sugar;  though,  if  the  experiments  of  Bernatzike  and  Heydenreich  are 
to  be  relied  on,  the  oil  is  much  less  efficient  than  the  soft  resin  as  a  remedy  in 
gonorrhoea,  and  diseases  of  the  urinary  passages  generally.  An  ethereal  extract 
is  directed  by  the  U.  S.  Pharmacopoeia,  and  considerably  used ;  and,  as  it  con- 
tains the  soft  resin  or  cubebic  acid,  it  is  no  doubt  a  very  efficient  preparation. 
(See  Oleoresina  Cuhehse.)  An  infusion,  made  in  the  proportion  of  an  ounce 
of  cubebs  to  a  pint  of  water,  has  been  employed  as  an  injection  in  discharges 
from  the  vagina,  with  asserted  advantage. 

Off.  Prep.  Oleoresina  Cubebse,  U.  S.;  Oleum  Cubebse ;  Tinctura  Cubebse. 

W. 
CUPRUM.  Br. 

Copper. 

Fine  Copper  wire,  about  No.  25.  Br. 

Cuivre,  Fr.;  Kupfer,  Germ.;  Rame,  Ital.;  Cobre,  Span. 

This  metal  is  very  generally  diffused  in  nature,  and  exists  principally  in  four 
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states  ;  as  native  copper,  as  an  oxide,  as  a  sulphuret,  and  as  a  salt.  Its  princi- 
pal native  salts  are  the  sulphate,  carbonate,  arseniate,  and  phosphate.  In  the 
United  States  it  occurs  in  various  localities,  but  especially  in  the  neighbour- 
hood of  Lake  Superior.  The  principal  copper  mines  of  Europe  are  those  of 
the  Pyrenees  in  France,  Cornwall  in  England,  and  Fahlun  in  Sweden. 

Properties.  Copper  is  a  brilliant,  sonorous  metal,  of  a  reddish  colour,  and 
very  ductile,  malleable,  and  tenacious.  It  has  a  slightly  nauseous  taste,  and 
emits  a  disagreeable  smell  when  rubbed.  Its  texture  is  granular,  and  its  fracture 
hackly.  Its  sp.  gr.  is  8'89,  and  its  fusing  point  1 996°,  according  to  Daniell,  being 
intermediate  between  the  fusing  points  of  silver  and  gold.  Its  equivalent 
number  is  STTS.  Exposed  to  the  air  it  undergoes  a  slight  tarnish.  Its  combina- 
tions are  numerous  and  important.  With  oxygen  it  forms  two  well  characterized 
oxides,  a  red  suboxide  or  dioxide,  consisting  of  two  eqs.  of  copper  and  one  of 
oxygen,  and  a  black  protoxide  formed  of  one  eq.  of  metal  and  one  of  oxygen. 
The  latter  oxide,  which  alone  is  salifiable,  forms  with  acids  several  salts,  import- 
ant in  medicine  and  the  arts.  With  metals,  copper  forms  numerous  alloys,  of 
which  that  with  zinc,  called  brass,  is  the  most  useful. 

Characteristics.  Copper  is  recognised  by  its  colour,  and  the  effects  of  tests  on 
its  nitric  solution.  This  solution,  with  potassa,  soda,  and  ammonia,  yields  a 
blue  precipitate,  soluble  in  excess  of  the  latter  alkali,  with  which  it  forms  a 
deep-blue  liquid.  Ferrocyanide  of  potassium  occasions  a  brown  precipitate  of 
ferrocyanide  of  copper;  and  a  bright  plate  of  iron,  immersed  in  the  solution, 
immediately  becomes  covered  with  a  film  of  metallic  copper.  The  ferrocyanide 
of  potassium  is  a  very  delicate  test  for  minute  portions  of  copper  in  solution.  .An- 
other test,  proposed  by  M.  Verguin,  is  to  precipitate  the  copper  in  the  metallic 
state  on  platinum  by  electro-chemical  action.  For  this  purpose  a  drop  of  the 
liquid  to  be  examined  is  placed  on  a  slip  of  platinum  foil,  and  a  slip  of  bright 
iron  is  brought  in  contact  with  the  platinum  and  the  liquid.  If  copper  be  present 
it  will  be  instantly  precipitated  on  the  surface  of  the  platinum. 

Action  on  the  Animal  Economy.  Copper,  in  its  pure  state,  is  perfectly  inert, 
but  in  combination  is  highly  deleterious.  Nevertheless  a  minute  portion  of  the 
metal  has  been  found  in  the  human  body.  According  to  Millon,  copper,  when 
it  exists  in  the  blood,  is,  like  the  iron,  attached  to  the  red  corpuscles.  To  bring 
the  copper  into  a  state  favourable  for  ready  detection,  he  advises  that  the  blood, 
as  it  escapes  from  a  vein,  be  received  in  about  three  times  its  bulk  of  water,  and 
the  mixture  poured  into  a  bottle  of  chlorine  and  agitated.  The  whole,  upon  being 
rapidly  filtered,  furnishes  a  liquid  in  which  copper  is  readily  detected.  Wacken- 
roder  found  copper  in  the  blood  of  man,  but  does  not  consider  it  a  constant  and 
normal  constituent.  He  also  detected  this  metal  in  the  blood  of  domestic  ani- 
mals living  on  a  mixed  diet,  but  not  in  their  blood  when  nourished  on  vegetable 
food  only.  (  Ghem.  Gaz.,  May  1, 1854.)  The  combinations  of  copper,  when  taken 
in  poisonous  doses,  produce  a  coppery  taste  in  the  mouth  ;  nausea  and  vomiting; 
violent  pain  in  the  stomach  and  bowels ;  frequent  black  and  bloody  stools ;  small, 
irregular,  sharp,  and  frequent  pulse ;  faintings ;  burning  thirst;  difficulty  of  breath- 
ing ;  cold  sweats ;  paucity  of  urine,  and  burning  pain  in  voiding  it ;  violent  head- 
ache ;  cramps,  convulsions,  and  finally  death.  The  best  antidote,  according  to  Dr. 
Schrader,of  Gottingen,  is  the  ferrocyanide  of  potassium,  given  freely,  which  forms, 
with  the  poison,  the  very  insoluble  ferrocyanide  of  copper.  Before  the  antidote 
can  be  procured,  large  quantities  should  be  given  of  milk,  and  white  of  eggs 
mixed  with  water,  which  act  favourably  by  forming  the  caseate  and  albuminate 
of  copper;  but  these  compounds  should  be  evacuated  as  soon  as  possible  by 
vomiting  and  purging.  Should  vomiting  not  take  place,  the  stomach-pump  may 
be  employed.  Magnesia  was  proposed  as  an  antidote  by  M.  Roucher;  but  Dr. 
Schrader  says  it  is  not  to  be  depended  on.  (3Ied.  Times  and  Gaz.,  May,  1855.) 
The  symptoms  of  slow  poisoning  by  copper  are,  according  to  Dr.  Corrigan,  of 
Dublin,  a  cachectic  appearance,  emaciation,  loss  of  muscular  strength,  colicky 
pains,  cough  without  physical  signs,  and  retraction  of  the  gum,  with  a  persistent 
purple  edge,  quite  distinct  from  the  blue-  edge  produced  by  lead.  (Braithwaite^s 
Retrospect,  Am.  ed.,  xxx.  303.) 
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Dr.  I  lorriley  has  detected  sulphate  of  copper  in  bread  and  flour  used  in  London, 
and  |»n'siin»es  that  it  was  added  with  the  view  of  improving  the  appearance  of 
the  Hour.  {C hem.  News,  no.  G3,  p.  Ill,  and  no.  65,  p.  142.) 

In  medico-legal  examinations,  where  cupreous  poisoning  is  suspected,  Orfila 
recommends  that  the  viscera  bo  boiled  in  dintilled  water  for  an  hour,  and  that 
the  matter  obtained  by  evaporating  the  liltered  decoction  to  dryness  be  car- 
bonized by  nitric  acid.  The  carbonized  product  will  contain  the  copper.  By 
{M'oceeding  in  this  way,  there  i.s  no  risk  of  obtaining  the  copper  which  may 
lappen  to  pre-exist  in  the  animal  tissues.  This  method  of  search  is  preferable 
to  that  of  examining  the  contents  of  the  stomach  and  intestines,  from  which 
copper  may  bo  absent ;  while  it  may  have  penetrated  the  different  organs  by 
absorption,  especially  the  tti)dominaJ  viscera. 

Vessels  of  copper  should  be  discontinued  in  all  operations  connected  with 
pharmacy  and  domestic  economy;  for,  although  the  metal  uncombined  is  inert, 
yet  the  risk  is  great  that  the  vessels  may  be  acted  on ;  in  which  event,  whatever 
may  be  contained  in  them  would  be  rendered  deleterious. 

The  Br.  Pharmacopceia  uses  copper  in  preparing  Spiritus -fitheris  Nitrosi. 
The  following  is  a  list  of  the  preparations  containing  copper  in  the  XJ.  S. 
and  Br.  Pharmacopoeias. 

Cupri  Subacetas,  U.  S.  —  Subacetate  of  Copper. 

Cupri  Sulphas,  U.S.,  Br.  —  Sulphate  of  Copper.  Blue  Vitriol. 

Cuprum  Ammouiatum,  U.  S.  —  Ammoniated  Copper.  B. 

CUPRI  SUBACETAS.  U.S. 
Subacetate  of  Copper. 

Impure  subacetate  of  copper.  U.  S. 

Verdigris;  JErugo,  Lat.;  Acetate  de  cuivre  brut,  Vert-de-gris,  Fr.;  Grunspan,  Germ.; 
Verde  rame,  Ital.;  Garden illo,S/)a7t. 

Preparation.  Verdigris  is  prepared  in  large  quantities  in  the  south  of  France, 
more  particularly  in  the  neighbourhood  of  Montpellier.  It  is  also  manufactured 
in  Great  Britain  and  Sweden.  In  France  the  process  is  conducted  in  the  follow- 
ing manner.  Sheets  of  copper  are  stratified  with  the  residue  of  the  grape  after 
the  expression  of  the  juice  in  making  wine,  and  are  allowed  to  remain  in  this 
state  for  a  month  or  six  weeks.  At  the  end  of  this  time,  the  plates  are  found 
coated  with  a  considerable  quantity  of  verdigris.  This  is  scraped  off,  and  the 
plates  are  then  replaced  as  at  first,  to  be  further  acted  on.  The  scrapings  thus 
obtained  form  a  paste,  which  is  afterwards  well  beaten  with  wooden  mallets, 
and  packed  in  oblong  leathern  sacks,  about  ten  inches  in  length  by  eight  in 
breadth,  in  which  it  is  dried  in  the  sun,  until- the  loaf  of  verdigris,  as  it  is  called, 
attains  the  proper  degree  of  hardness.  The  rationale  of  the  process  is  easily 
understood.  The  grape-refuse  contains  a  considerable  quantity  of  juice,  which, 
by  contact  with  the  air,  undergoes  the  acetous  fermentation.  The  copper  be- 
comes oxidized,  and  the  resulting  oxide,  by  combination  with  the  acetic  acid 
generated  during  the  fermentation,  forms  the  subacetate  of  copper,  or  verdigris. 
I  n  England  a  purer  verdigris  is  prepared  by  alternating  copper  plates  with  pieces 
of  woollen  cloth,  steeped  in  pyroligneous  acid. 

Verdigris  comes  to  this  country  exclusively  from  France,  being  imported 
principally  from  Bordeaux.and  Marseilles.  The  leathern  packages  in  which  it 
is  put  up,  called  sacks  of  verdigris,  weigh  generally  from  twenty-five  to  thirty 
pounds,  and  arrive  in  casks,  each  containing  from  thirty  to  forty  sacks. 

Properties.  Verdigris  is  in  masses  of  a  pale-green  colour,  and  composed  of  a 
multitudeof  minute  silky  crystals.  Sometimes.  however,itoccur8ofa  bright-blue 
colour.  Its  taste  is  coppery.  It  is  insoluble  in  alcohol,  and,  by  the  action  of 
water,  a  portion  of  it  is  resolved  into  the  neutral  acetate  which  dissolves,  and 
the  trisacetate  which  remains  behind  in  the  form  of  a  dark-green  powder,  gradu- 
ally becoming  black.  It  is  hence  evident  that,  when  verdigris  is  prepared  by 
levigation  with  water,  it  is  altered  in  its  nature.  The  neutral  acetate  is  the 
23 
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crystallized  acetate  of  copper,  or  Crystals  of  Venus.  (See  Part  Tliird.)  When 
verdigris  is  acted  on  by  sulphuric  acid,  it  is  decomposed,  vapours  of  acetic  acid 
being  evolved,  easily  recognised  by  their  vinegar  odour.  It  is  soluble  almost 
entirely  in  ammonia,  and  dissolves  in  muriatic  and  dilute  sulphuric  acid  with 
the  exception  of  impurities,  which  should  not  exceed  5  per  cent.  When  of  good 
quality,  it  has  a  lively  green  colour,  is  free  from  black  or  white  spots,  and  is 
dry  and  difficult  to  break.  The  green  rust,  called  in  popular  language  verdigris, 
which  copper  vessels  are  apt  to  contract  when  not  kept  clean,  is  a  carbonate 
of  copper,  and  should  not  be  confounded  with  true  verdigris. 

Composition.  Verdigris,  apart  from  its  impurities,  is  a  variable  mixture  of 
the  subacetates  of  copper;  the  basic  sesquiacetate  predominating  in  the  green 
variety,  the  diacetate  in  the  blue.  When  acted  on  by  water,  two  eqs.  of  the 
portion  consisting  of  diacetate  are  converted  into  one  eq.  of  soluble  neutral 
acetate,  and  one  of  insoluble  trisacetate. 

Medical  Properties.  Verdigris  is  used  externally  as  a  detergent  and  escha- 
rotic,  and  is  occasionally  applied  to  chronic  eruptions,  foul  and  indolent  ulcers, 
and  venereal  warts.    For  its  eifects  as  a  poison,  see  (7wf>rMm.*  B. 

CUPRI  SULPHAS.  U.S., Br. 
Sulphate  of  Copper. 

"CnO,SOj,-j-5HO.  May  be  obtained  by  heating  sulphuric  acid  and  copper 
together,  dissolving  the  soluble  product  in  hot  water,  and  evaporating  the 
solution  until  crystallization  takes  place  on  cooling."  Br. 

Blue  vitriol,  Koman  vitriol,  Blue  stone ;  Sulfate  de  cuivre,  Vitriol  bleu,  Couperose  blue, 
Fi-.;  Schwefelsaures  Kupfer,  Kupfervitriol,  Blauervitriol,  Blauer  Galitzeiistein,  Germ.; 
Rame  solfato,  Vitriolo  di  rame,  Ital.;  Sulfato  de  cobre,Vitriolo  azul,  Span. 

Preparation,  dc.  Sulphate  of  copper  occasionally  exists  in  nature,  in  solu- 
tion in  the  water  which  flows  through  copper  mines.  In  this  case  the  salt  is  pro- 
cured by  merely  evaporating  the  waters  which  naturally  contain  it.  Another 
method  for  obtaining  it  is  to  roast  the  native  sulphuret  in  a  reverberatory  fur- 
nace, whereby  it  is  made  to  pass,  by  absorbing  oxygen,  into  the  state  of  sulphate. 
The  roasted  mass  is  lixiviated,  and  the  solution  obtained  evaporated  that  crys- 
tals may  form.  The  salt,  procured  by  either  of  these  methods,  contains  a  little 
tersulphate  of  the  sesquioxide  of  iron,  from  which  it  may  be  freed  by  adding 
either  an  excess  of  protoxide  of  copper,  which  .precipitates  the  sesquioxide  of 
iron,  or  recently  precipitated  subcarbonate  of  copper,  which  causes  the  deposi- 
tion of  the  iron  as  a  carbonate.  (Am.  Journ.  of  Pharm.,  xxxiv.  50T.)  A  third 
method  consists  in  wetting,  and  then  sprinkling  with  sulphur,  sheets  of  copper, 
which  are  next  heated  to  redness,  and  while  hot  plunged  into  water.  The  same 

*  Linimentum  JEruginis.  This  is  a  very  old  preparation,  formerly  recognised  as  offi- 
cinal in  Great  Britain,  though  abandoned  in  the  British  Pharmacopoeia.  The  following 
is  the  process  for  it  given  in  the  late  London  Pharmacopoeia.  "  Take  of  Verdigris  (Sub- 
acetate  of  Copper),  in  powder,  an  ounce;  Vinegar  seven  fluidounces ;  Honey  fourteen 
ounces.  Dissolve  the  Verdigris  in  the  Vinegar,  and  strain  through  linen ;  then  gradually 
add  the  Honey,  and  boil  down  to  a  proper  consistence."  The  ounces  used  here  are  Troy- 
ounces.  It  sometimes  happens  during  the  boiling  of  the  acetic  solution  of  the  verdigris, 
that  a  red  deposit  rapidly  forms,  consisting  of  the  red  or  suboxide  of  copper;  and  that, 
at  the  end  of  the  process,  little  or  none  of  the  metallic  salt  remains  in  the  preparation. 
This  happens  especially  when  granular  honey  is  employed.  (Harley,  Pharm.  Journ.  and 
Trans.,  xi.  357.)  The  change  is  owing  to  the  decomposition  of  the  protoxide  of  copper 
by  the  grape  sugar  of  the  honey,  converting  it  into  the  suboxide.  The  inference  is  that, 
in  making  the  preparation,  so  as  to  fulfil  the  objects  of  the  original  prescription,  fresh 
liquid  honey  should  be  used,  which  contains  comparatively  little  glucose. 

This  is  an  external  stimulant  and  cscharotic,  and  was  formerly  called  Mel  .Mgypii- 
acum.  It  is  employed,  either  undiluted,  or  mixed  with  some  mild  ointment,  to  destroy 
fungous  granulations,  or  to  repress  their  growth.  In  the  latter  state,  it  is  a  useful 
stimulant  to  flabby,  indolent,  and  ill-conditioned  ulcers ;  and,  largely  diluted  with  water, 
it  has  been  used  as  a  gargle  in  venereal  ulcerations  of  the  mouth  and  throat.  It  is  some- 
times also  applied  undiluted  to  such  ulcers  in  the  fauces,  by  means  of  a  camel's-hair 
brush.  {Note  to  the  thirteenth  edition.) 
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operation  is  repeated  until  the  sheets  are  entirely  corroded.  At  first  a  sulphuret 
of  the  metal  is  forniod,  whic^li.  by  the  action  of  heat  and  air,  gradually  paHscH 
into  tho  state  of  sAlphate  of  the  oxide.  This  is  dissolved  by  the  water,  and  ob- 
taiiu'd  in  crystals  by  evaporation.  A  fourth  method  is  to  dissolve  copper  scales 
to  saturation  in  sulphuric  acid,  contained  in  a  wooden  vessel,  lined  with  sheet 
lead.  The  scales  consist  of  metallic  copper,  mixed  with  oxide,  and  are  produced 
in  the  process  for  annaaling  sheet  copper. 

Sometimes  sulj>hate  of  copper  is  obtained  in  pursuinpf  one  of  the  methods  for 
separating  silver  from  gold.  The  silver  is  dissolved  by  boiling  the  alloy  in  sul- 
phuric acid.  The  sulphate  of  silver  formed  is  then  decomposed  by  the  immersion 
of  copper  plates  in  its  solution,  with  the  effect  of  forming  sulphate  of  copper 
and  precipitating  the  silver. 

In  the  U.  S.  rharmacopceia,  sulphate  of  copper  is  presumed  to  be  obtained 
pure  from  the  manufacturer;  the  British  suggests  the  method  in  which  it  may 
be  prepared,  without  entering  into  the  details  of  the  process. 

Properties.  Sulphate  of  copper  has  a  rich  deep-blue  colour,  and  strong  me- 
tallic styptic  taste.  It  reddens  vegetable  blues,  and  crystallizes  in  large,  trans- 
parent, rhomboidal  prisms,  which  effloresce  slightly  in  the  air,  and  are  soluble 
in  four  parts  of  cold,  and  two  of  boiling  water,  but  insoluble  in  alcohol.  When 
heated  it  first  melts  in  its  water  of  crystallization,  and  then  dries  and  becomes 
white.  If  the  heat  is  increased,  it  next  undergoes  the  igneous  fusion,  and 
finally,  at  a  high  temperature,  loses  its  acid,  protoxide  of  copper  being  left. 
Potassa,  soda,  and  ammonia  throw  down  from  it  a  bluish-white  precipitate  of 
hydrated  protoxide  of  copper,  which  is  immediately  dissolved  by  an  excess  of 
the  last-mentioned  alkali,  forming  a  rich  deep-blue  solution,  called  aqua  sap- 
phirina.  It  is  decomposed  by  the  alkaline  carbonates,  and  by  borax,  acetate 
and  subacetate  of  lead,  acetate  of  iron,  nitrate  of  silver,  corrosive  chloride  of  mer- 
cury, tartrate  of  potassa,  and  chloride  of  calcium;  and  it  is  precipitated  by  all 
astringent  vegetable  infusions.  If  it  becomes  very  green  on  the  surface  by  the 
action  of  the  air,  it  contains  sesquioxide  of-  iron.  This  oxide  may  also  be  de- 
tected by  ammonia,  which  will  throw  it  down  along  with  the  oxide  of  copper, 
without  taking  it  up  when  added  in  excess.  When  sulphate  of  copper  is  ob- 
tained from  the  dipping  liquid  of  manufacturers  of  brass  or  German  silver  ware, 
it  is  always  contaminated  with  sulphate  of  zinc,  as  pointed  out  by  Mr.  S.  Piesse. 
This  liquid  is  at  first  a  mixture  of  sulphuric  and  nitric  acids,  but  becomes,  at 
last,  nearly  saturated  with  copper.  When  zinc  is  present  in  sulphate  of  copper, 
it  will  be  taken  up  by  solution  of  pota.ssa,  added  in  excess,  from  which  it  may 
be  thrown  down,  in  white  flocks,  by  a  solution  of  bicarbonated  alkali. 

Sulphate  of  copper  consists  of  one  eq.  of  sulphuric  acid  40,  one  of  protoxide 
of  copper  3975,  and  five  of  water  45  =  12475. 

Medical  Properties.  Sulphate  of  copper,  in  small  doses,  is  astringent  and 
tonic;  in  large  ones  a  prompt  emetic.  With  a  view  to  its  tonic  effect,  it  has  been 
given  in  intermittent  fever,  as  well  as  in  epilepsy  and  other  spasmodic  diseases ; 
and  as  an  emetic,  for  discharging  poisons  from  the  stomach,  especially  opium. 
In  croup  it  has  been  employed  as  an  emetic  with  encouraging  success.  M. 
Honerkopf,  a  German  practitioner,  speaks  warmly  of  his  success  with  it  in  this 
disease.  He  uses  the  salt  freely,  especially  in  severe  cases,  in  which  great  in- 
sensibility of  the  stomach  is*usually  manifested.  Out  of  ninety  cases,  half  of 
which  he  estimates  to  have  been  pseudomembranous  croup,  he  reports  the 
cure  of  .seventy-seven.  {Journ.  de  Pharm.,  Oct.  1855.)  Sulphate  of  copper 
has  also  been  highly  recommended  in  chronic  diarrhcea,  and  is  said  to  have 
been  very  successfully  used  in  cholera.*    Externally  it  is  employed  in  solu- 

*  M.  Lisle,  of  Marseilles,  having  been  induced  by  representations  from  M.  Burq  as  to 
the  extraordinary  efficiencjy  of  acetate  of  copper  in  cholera,  gave  the  sulp/iate  a  trial  in 
that  disease,  with  very  satisfactory  results.  Of  a  solution  of  6  parts  of  sulphate  of  cop- 
per in  100  parts  of  water,  he  added  1-5  grammes  to  10  drops  of  Sydenham's  laudanum 
and  150  grammes  of  sweetened  water,  and  of  this  potion  gave,  as  near  the  commence- 
ment of  the  attack  as  possible,  a  teaspoonful  every  15  minutes  in  the  severest  cases,  a 
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tion  as  a  stimulant  to  ill-conditioned  ulcers,  as  an  escharotic  for  destroying 
warts,  fungous  granulations,  and  callous  edges,  and  as  a  styptic  to  bleeding  sur- 
faces. It  is  found,  in  not  a  few  instances,  to  promote  the  cicatrization  of  ulcers, 
and  is  not  unfrequently  employed,  with  that  view,  as  a  wash  for  chancres.  In 
weak  solution,  either  alone  or  associated  with  other  substances,  it  forms  a  useful 
collyrium  in  the  chronic  stages  of  some  forms  of  ophthalmia.  Eight  grains  of 
it,  with  an  equal  weight  of  Armenian  bole,  and  two  grains  of  camphor,  added  to 
half  a  pint  of  boiling  water,  form,  after  becoming  limpid  by  rest,  a  collyrium 
strongly  recommended  by  Mr.  Ware  in  the  purulent  ophthalmia  of  infants.  The 
preparation  called  cuprum  aluminatum  {lapis  divinus — pierre  divine)  is 
made,  according  to  the  French  Codex,  by  mixing,  in  powder,  three  ounces,  each, 
of  sulphate  of  copper,  nitrate  of  potassa,  and  alum,  heating  the  mixture  in  a 
crucible,  so  as  to  produce  watery  fusion,  then  mixing  in  a  drachm  of  pow- 
dered camphor,  and,  finally,  pouring  out  the  whole  on  an  oiled  stone  to  congeal. 
The  mass,  when  cold,  is  broken  into  pieces,  and  kept  in  a  well-stopped  bottle. 
When  this  preparation  is  used  as  a  collyrium,  a  filtered  solution  is  made  of  the 
average  strength  of  thirty  grains  to  the  pint  of  water.  It  is  employed  in  various 
affections  of  the  eyes,  in  which  astringent  applications  are  admissible.  It  is 
often  desirable  to  employ  sulphate  of  copper,  as  a  caustic,  in  the  form  of  pencil. 
Its  tendency  to  effloresce  interferes  with  its  use  in  this  way  in  the  pure  state. 
M.  Llovet  recommends  for  the  purpose  a  mixture  of  one  part  of  potassa-alum 
and  two  of  sulphate  of  copper,  which  are  to  be  first  powdered,  and  then  gradu- 
ally melted  together  in  a  porcelain  vessel,  and  poured  into  moulds  made  of 
bronze.  {Gaz.  des  Hop.,  J mWet  28,1863.)  Another  mode  of  preparing  pencils 
of  sulphate  of  copper  is  to  rub  briskly  together  four  parts  of  that  salt  and  one 
of  borax,  and  to  mould  the  plastic  mass  which  results  into  the  desired  form. 
{Am.  Journ.  of  Pharm.,  March,  1864,  p.  106.) 

The  dose  of  sulphate  of  copper,  as  an  astringent  or  tonic,  is  a  quarter  of  a 
grain,  gradually  increased  ;  as  an  emetic,  from  two  to  five  grains.  As  a  stimu- 
lant wash,  the  solution  may  be  made  of  the  strength  of  two,  four,  or  eight 
grains  to  the  fluidounce  of  water.  Orfila  cautions  against  giving  large  doses  of 
this  salt  as  an  emetic  in  ca.ses  of  poisoning;  as  it  is  apt,  from  its  poisonous 
effects,  to  increase  the  mischief  when  not  expelled  by  vomiting.  Upon  the  whole, 
such  is  the  activity  of  sulphate  of  copper,  that  it  should  always  be  exhibited 
with  caution.  For  its  effects  as  a  poison,  see  Cuprum, 

Off.  Prep.  Cuprum  Ammoniatum,  U.  S.        .  B. 

CURCUMA.    U.S.  Secondary. 
Turmeric. 

The  rhizoma  of  Curcuma  longa.  U.  S. 

Safran  des  Indes,  Fr.;  Kurkuma,  Gelbwurz,  Ocrm.;  Curcura^,  Ital.,  Span.;  Zirsood, 
Arab.;  Huldie,  Hindoo. 

Curcuma.   Sex.  Syst.  Monandria  Monogynia.  —  Nat.  Ord.  Zingiberacea9. 

Gen.  Ch.  Both  limbs  of  the  corolla  three-partite.  Anther  with  two  spurs  at 
the  base.   Seeds  with  an  arillus.  Loudon's  Encyc. 

Curcuma  longa.  Willd.  Sp.  Plant,  i.  14;  Woodv.  Med.  Bot.  p.  737,  t.  252. 
The  root  of  this  plant  is  perennial,  tuberous,  palmate,  and  internally  of  a  deep- 
yellow  or  orange  colour.  The  leaves  are  radicJiJ,  large,  lanceolate,  obliquely 
nerved,  sheathing  at  their  base,  and  closely  embrace  each  other.  The  scape  or 
flower-stem,  which  rises  from  the  midst  of  the  leaves,  is  short,  thick,  smooth, 

dessertspoonful  every  half  hour  in  the  cases  of  mean  severity,  and  the  same  quantity 
every  hour  in  the  lighter  cases.  With  these  doses  he  continued -till  the  skin  and  tongue 
began  to  become  warm,  and  the  pulse  a  little  raised,  when  he  repeated  the  dose  only 
every  3  or  5  hours,  ceasing  altogether  when  the  algid  period  had  passed.  Of  68  cases 
under  his  notice,  .36  were  treated  in  the  ordinary  mode,  and  of  these  28  proved  fatal ; 
while  of  31  treated  with  sulphate  of  copper  '^nly  7  died.  {Ann.  de  Therap.,  1866,  p.  271.) 
— Note  to  the  thirteenth  edit'x^ 
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and  constitutes  a  spiko  of  numerous  imbricated  bracteal  scales,  between  which 
the  flowers  successivoly  make  their  appcurauce.  The  plant  is  a  native  of  the 
East  Indies  and  Oochin-China,  and  is  cultivated  in  various  parts  of  southern 
Asia,  particularly  in  China,  Benji^al,  and  Java,  whence  the  root  is  exported. 
The  best  is  said  to  come  from  China. 

The  dried  root  is  in  cylindrical  or  oblong  pieces,  about  as  thick  but  not  as 
longasthefinger.tuberculated,  somewhat  contorted,  externally  yellowish-brown 
or  greenish-yellow,  internally  deep  orange-yellow,  hard,  compact,  breaking  with 
a  fracture  like  that  of  wax,  and  yielding  a  yellow  or  orange-yellow  powder. 
Another  variety,  comparatively  rare,  is  round  or  oval,  about  the  size  of  a 
pigeon's  egg,  and  marked  externally  with  numerous  annular  wrinkles.  Some- 
times it  comes  cut  into  two  transverse  segments.  It  is  distinguished  by  the  name 
o{  curcuma  rotunda,  the  former  being  called  curcuma  longa.  The  two  varie- 
ties hove  a  close  resemblance  in  sensible  properties,  and  are  thought  to  be  de- 
rived from  the  same  plant,  though  formerly  ascribed  to  dilferent  species  of  Cur- 
cuma. The  odour  of  turmeric  is  peculiar ;  the  taste  warm,  bitterish,  and  feebly 
aromatic.  It  tinges  the  saliva  yellow.  Analyzed  by  Pelletier  and  Vogel,  it  was 
found  to  contain  lignin,  starch,  a  peculiar  yellow  colouring  matter  called  cur- 
cumin,  a  brown  colouring  matter,  gum,  an  odorous  and  very  acrid  volatile  oil, 
and  a  small  quantity  of  chloride  of  calcium.  Curcumin  is  obtained,  mixed  with 
a  little  volatile  oil,  by  digesting  the  alcoholic  extract  of  turmeric  in  ether,  and 
evaporating  the  ethereal  tincture.  It  may  be  procured  perfectly  pure  by  separa- 
ting it  from  its  combination  with  oxide  of  lead.  M.  Lepage  procures  it  by  ex- 
hausting turmeric  with  sulphuret  of  carbon,  which  does  not  dissolve  curcumin, 
drying  the  residue,  and  treating  it  with  8  times  its  weight  of  distilled  water, 
containing  2  or  3  per  cent,  of  caustic  potassa  or  soda,  then  filtering,  and  pre- 
cipitating with  a  slight  excess  of  dilute  muriatic  acid,  which  takes  the  alkali, 
and  throws  down  the  curcumin.  To  obtain  it  quite  pure,  the  precipitate  is 
washed,  dried,  and  treated  with  ether,  which  dissolves  only  the  curcumin,  and 
yields  it  by  spontaneous  evaporation.  (Bea.  Pharmaceut.,  A.D.  185t,  p.  8.) 
It  is  brown  in  mass,  but  yellow  in  the  state  of  powder,  without  odour  or  taste, 
i.isoluble  in  benzine,  scarcely  soluble  in  water,  but  very  soluble  in  alcohol,  ether, 
a:id  the  oils.  The  alkalies  rapidly  change  its  colour  to  a  reddish-brown;  and 
paper  tinged  with  tincture  of  turmeric  is  employed  as  a  test  of  their  presence. 
13;;rzeliu3,  however,  states  that  its  colour  is  changed  to  red  or  brownish-red  by 
the  concentrated  mineral  acids,  by  pure  boracic  acid,  especially  when  dissolved 
in  alcohol,  and  by  numerous  metallic  salts;  so  that  its  indications  cannot  be 
certainly  relied  on.  Its  alcoholic  solution  produces  coloured  precipitates  with 
acetate  of  lead,  nitrate  of  silver,  and  other  salts.  Turmeric  is  used  for  dyeing 
yellow;  but  the  colour  is  not  permanent.* 

Medical  Properties,  Jcc.  This  root  is  a  stimulant  aromatic,  bearing  some  re- 
semblance to  ginger  in  its  operation,  and  is  much  used  in  India  as  a  condi- 
ment. It  is  a  constant  ingredient  in  the  curries  so  generally  employed  in  the 
East.  In  former  times  it  had  some  reputation  in  Europe  as  a  remedy  in  jaun- 
dice and  other  visceral  diseases;  but  at  present  it  is  employed  only  to  impart 
colour  to  ointments,  and  other  pharmaceutic  preparations. 

Turmeric  paper,  used  as  a  test,  is  prepared  by  tinging  white  unsized  paper 
with  a  tincture  or  decoction  of  turmeric.  The  tincture  may  be  made  with  one 
part  of  turmeric  to  six  parts  of  proof  spirit ;  the  decoction,  with  one  part  of  the 
root  to  ten  or  twelve  of  water.  The  access  of  acid  or  alkaline  vapours  should 
be  carefully  avoided.  W. 

*  African  Turtnerie.  Dr.  Win.  P.  Daniell  has  brought  into  notice  a  product,  much 
used  by  the  native  Africans  of  Sierra  Leone  in  dyeintc,  consisting  of  rhizomas,  closely 
resembling  the  E.  Indian  turmeric,  having  a  similar  odour  and  taste,  and  in  like  manner 
tinging  the  saliva  yellow,  and  imparting  their  colouring  matter  readily  to  alcohol  and 
water.  He  found  it  to  be  derived  from  a  species  of  Canna,  supposed  to  be  the  C.  apeciosa 
of  Roscoe.  (Pharm.  Journ.,  Nov,  1869,  p.  25S.)— Note  to  the  twelfth  edition. 
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CYDONIUM.  U.  S.  Secondary,   . 
Quince  Seed. 

The  seed  of  Cydonia  vulgaris.  U.  S. 

Semences  de  coings,  Fr.;  Quittenkerne,  Germ.;  Semi  di  cotogno,  Ital.;  Semiente  de 
membrillo,  Span. 

The  quince-tree  has  been  separated  from  the  genus  Pyrus,  and  erected  into 
a  new  one  called  Cydonia,  which  differs  in  the  circumstance  that  the  cells  of 
its  fruit  contain  many  seeds,  instead  of  two  only  as  in  Pyrus, 

Cydonia.   Sex.  Syst.  Icosandria  Pentagynia. — Nat.  Ord.  Pomaceae, 

Gen.Ch.  Calyx  five-parted,  with  leafy  divisions.  Apple  closed,  many-seeded. 
Tesla  mucilaginous.  Loudori's  Encyc. 

Cydonia  vulgaris.  Persoon,  ^nc/iir.  ii.  40.  —  Pyrus  Cydonia.  Willd.  Sp. 
Plant,  ii.  1020;  Wood  v.  Med.  Bot.  p.  505,  t.  182.  The  common  quince-tree  is 
characterized  as  a  species  by  its  downy  deciduous  leaves.  It  is  supposed  to  be 
a  native  of  Crete,  but  grows  wild  in  Austria,  on  the  banks  of  the  Danube.  It 
is  abundantly  cultivated  in  this  country.  The  fruit  is  about  the  size  of  a  pear, 
yellow,  downy,  of  an  agreeable  odour,  and  a  rough,  astringent,  acidulous  taste  : 
and  in  each  of  its  five  cells  contains  from  eight  to  fourteen  seeds.  Though  not 
eaten  raw,  it  forms  a  very  pleasant  confection;  and  a  syrup  prepared  from  it 
may  be  used  as  a  grateful  addition  to  drinks  in  sickness,  especially  in  looseness 
of  the  bowels,  which  it  is  supposed  to  restrain  by  its  astringency.  The  seeds 
are  the  officinal  portion. 

They  are  ovate,  angled,  reddish-brown  externally,  white  within,  inodorous, 
and  nearly  insipid,  being  slightly  bitter  when  long  chewed.  Their  coriaceous  en- 
velope abounds  in  mucilage,  which  is  extracted  by  boiling  water.  Two  drachms 
of  the  seeds  will  render  a  pint  of  water  thick  and  ropy.  It  has  been  proposed 
to  evaporate  the  decoction  to  dryness,  and  powder  the  residue.  Three  grains  of 
this  powder  form  a  sufficiently  consistent  mucilage  with  an  ounce  of  water. 
According  to  M.  Garot,  one  part  communicates  to  a  thousand  parts  of  water 
a  semi-syrupy  consistence,  (journ.  de  Pharm.,  3e  ser.,  iii.  298.)  Dr.  Pereira 
considers  the  mucilage  as  peculiar,  and  proposes  to  call  it  cydonin.  It  differs 
from  arabin  in  not  yielding  a  precipitate  with  silicate  of  potassa,  and  from  bas- 
sorin  and  cerasin,  in  being  soluble  in  water  both  hot  and  cold. 

Medical  Properties,  &c.  The  mucilage  of  quince  seeds  may  be  used  for  the 
same  purposes  as  other  mucilaginous  liquids.*  It  is  preferred  by  some  practi- 
tioners as  a  local  application  in  conjunctival  ophthalmia,  but  in  this  country  is 
less  used  for  that  purpose  than  the  infusion  of  sassafras  pith.  W. 

CYPRIPEDIUM.  U.S  Secondary. 
Cypripedium. 

The  root  of  Cypripedium  pubescens.  U.  S. 

Cypripedium.   Sex.  Syst.  Gynandria  Diandria.  —  Nat.  Ord.  Orchidaceae. 

Gen.  Ch.  Sepals  spreading;  the  two  anterior  generally  united  into  one  under 
the  lip.  Petals  similar  but  usually  narrower,  spreading.  Lip  a,  large  inflated  sac, 
somewhat  slipper-shaped.  Column  short,  three-lobed;  the  lateral  lobes  bearing 
an  anther  under  each,  the  middle  dilated  and  petal-like.  Gray. 

Under  the  common  name  of  ladies^  slipper,  or  moccasin  plant,  several  spe- 
cies of  Cypripedium  inhabit  the  woods  in  different  parts  of  the  United  States. 
They  are  small  plants,  with  large  many-nerved,  plaited  leaves,  sheathing  at  the 
base,  and  large  often  beautiful  flowers,  of  a  shape  not  unlike  the  Indian  moccasin, 
whence  they  derive  one  of  their  common  names.  Their  generic  name  of  Cypri- 
pedium (^Ivj-piq,  Venus,  and  -odtov,  sock)  had  a  similar  origin.  Several  of  them 
have  been  used  by  American  physicians,  the  root  being  the  part  employed.  Dr. 
R.  P.  Stevens,  of  Ceres,  Pennsylvauia,  says  of  them,  that  he  has  found  the 
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C.  (tpectabile  and  C.  acaule,  t'speeiall}'  when  growing  in  dark  swamps,  to  be 
possessed  of  narcotic  properties,  and  to  be  less  safe  than  the  C.parvijlorum, 
which  is  gently  stimuhmt  with  a  tendency  to  the  nervous  system,  and  is  quite 
equal  to  valerian.  He  has  employed  it  advantageously  in  hysteria,  and  in  the 
pains  of  the  joints  following  scarlet  fever.  (N.  Y.  Journ.  of  Med.,  iv.  359.)  Dr. 
E.  Ives  considers  C.  pubest'ens,  spectahile,  and  humile  identical  in  their  effects, 
but  C.pubescens  the  most  powerful  (Trans,  of  Am.  Med.  Ashoc,  iii.  312.)  C. 
pubescens  is  the  only  one  designated  in  the  U.  S.  Pharmacopoeia. 

Ci/pripedmm  pubescenn.  Willd.  Sp.  Plant,  iv.  142;  Darlington,  Flor.  Ces- 
tric.  p.  514.  The  i/ellow  ladies*  slipper,  as  this  plant  is  called  from  the  colour 
of  its  flowora,  has  a  simple  often  Hexuous,  pubescent,  leafy  stem,  from  one  to 
two  feet  high  The  leuyes  are  pul>escent,  ovate-lanceolate,  acuminate,  narrowing 
at  the  base,  about  four  or  five  inches  long  by  two  in  breadth,  alternate,  sessile, 
and  slieatliing.  The  tlower  is  usually  solitary  and  terminal ;  with  four  divisions 
of  the])eriai)th,  the  two  outer  cohering  nearly  to  the  apex,  the  inner  longer,  nar- 
rower, uiidulalory  or  twisted,  and  the  lip  an  inch  or  two  in  length,  swelling  sac- 
liko.  and  of  a  yellow  colour.  The  fruit  is  an  oblong  capsule,  tapering  at  each  end, 
recurved,  pubescent,  and  peduncled.  (Darlington.)  The  plant  is  indigenous, 
growing  abundantly  in  rich,  moist  woods  throughout  the  United  States.  The 
root  is  the  part  used. 

Properties.  The  dried  root,  as  brought  to  the  shops,  has  a  small,  knotted 
head  or  caudex,  with  numerous  somewhat  contorted  fibres  or  radicles,  consider- 
ably thicker  than  those  of  serpentaria,  from  four  to  six  inches  long,  of  a  yellow- 
ish-brown colour,  which  is  darker  in  the  caudex,  of  a  somewhat  aromatic  odour 
which  diminishes  by  time,  and  a  bitter,  sweetish,  peculiar,  and  in  the  end  some- 
what pungent  taste.  It  yields  its  virtues  to  water  and  alcohol.  The  root  has 
been  analyzed  by  Mr.  Henry  C.  Blair,  who  found  it  to  contain  a  volatile  oil,  a 
volatile  acid,  tannic  and  gallic  acids,  two  resins,  gum,  glucose,  starch,  and 
lignin.  (Am.  Journ.  of  Phavtn.,  Nov.  1866,  p.  494.)  The  so-called  eclectics  pre- 
pare what  they  improperly  call  cypripedin  by  precipitating  with  water  a  con- 
centrated tincture  of  the  root.  The  substance  thus  obtained  is  complex,  and  has 
no  claim  to  the  name  given  it,  which  ought  to  be  reserved  for  the  active  princi- 
ple when  discovered.  It  is  probable  that  the  virtues  of  the  root  reside  in  a  vola- 
tile oil  and  bitter  principle. 

Medical  Uses.  Cypripedium  appears  to  be  a  gentle  nervous  stimulant  or 
antispasmodic,  and  has  been  used  for  the  same  purposes  as  valerian,  though  less 
powerful.  Dr.  E.  Ives,  of  New  Haven,  Conn.,  has  employed  the  remedy  in  a 
variety  of  nervous  diseases  with  advantage,  and  has  known  it  even  to  cure  epi- 
lepsy. The  other  complaints  mentioned  by  him  are  hypochondriasis,  neuralgia, 
and  morbid  sensitiveness  of  the  nervous  system  generally,  and  especially  of 
the  eye.  The  medicine  may  be  used  in  powder,  infusion,  or  tincture.  The  dose 
of  the  powder  given  by  Dr.  Ives  was  fifteen  grains  three  times  a  day.  The 
oleoresin  obtained  by  precipitating  the  tincture  has  been  given  in  doses  vary- 
ing from  half  a  grain  to  three  grains.  W. 

DELPHINIUM.  U.S.  Secondary. 
Larkspur. 

The  root  of  Delphinium  Consolida.  U.  S. 

Pied  d'allouette,  Fr.;  Feld  Rittersporn,  Oerm. 

Delphiniu.m.  Sex.  Syst.  Polyandria  Trigynia.  —  Nat.  Ord.  Ranunculacese. 

Oen.  Ch.  Calyx  none.  Petals  five.  Nectary  bifid,  horned  behind.  Pods  three 
or  one.  Willd. 

Delphinium.  Consolida  Willd.  Sp.  Plant,  ii.  1226;  Loudon's  Encyc.  of 
Plants,  p.  473,  7832.  The  larkspur  is  a  showy  annual  plant,  with  an  erect, 
branched,  slightly  pubescent  stem.  Its  leaves  are  divided  into  linear  segments, 
widely  separated,  and  forked  at  the  summit.  The  flowers  are  usually  of  a  beau- 
tiful azure-blue  colour,  and  disposed  in  loose  terminal  racemes,  with  peduncles 
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longer  than  the  bractes.  The  nectary  is  one-leaved,  with  an  ascending  horn 
nearly  equalling  the  corolla.  The  seeds  are  contained  in  smooth,  solitary  cap- 
sules. This  species  of  larkspur  has  been  introduced  from  Europe  into  the  United 
States,  where  it  has  become  naturalized,  growing  in  the  woods  and  fields,  and 
flowering  in  June  and  July. 

Various  parts  of  the  larkspur  have  been  employed  in  medicine ;  and  the  plant 
is  said  to  have  properties  closely  analogous  to  those  o^  Delphinium  Staphisa- 
gria.  (See  Staphisagria.)  The  flowers  are  bitter  and  acrid,  and,  having  formerly 
been  supposed  to  possess  the  power  of  healing  wounds,  gave  the  name  of  con- 
solida  to  the  species.  Aconitic  acidhdiB  been  obtained  from  the  expressed  juice 
by  W.  Wicke.  {Journ.  de  Pharm.,  Juillet,  1854,  p.  19.)  The  seeds  were  ana- 
lyzed by  Mr.  Thomas  C.  Hopkins,  of  Baltimore,  and  found  to  contain  delphinia, 
volatile  oil,  fixed  oil,  gum,  resin,  chlorophyll,  gallic  acid,  and  salts  of  potassa, 
lime,  and  iron.  (Am.  Journ.  of  Pharm.,  xi.  8.) 

The  flowers  were  formerly  considered  diuretic,  emmenagogue,  and  vermi- 
fuge ;  but  are  not  now  used.  The  seeds  are  very  acrid,  are  esteemed  diuretic, 
and  in  large  doses  produce  vomiting  and  purging.  A  tincture,  prepared  by 
macerating  an  ounce  of  them  in  a  pint  of  diluted  alcohol,  has  been  found  use- 
ful in  spasmodic  asthma  and  dropsy.  The  dose  is  ten  drops,  to  be  gradually 
increased  till  some  efl"ect  upon  the  system  is  evinced.  The  remedy  has  been  em- 
ployed both  in  America  and  England;  and  the  seeds  of  an  indigenous  species, 
D.  exaltatum,  have  been  applied  to  a  similar  purpose.  The  root  probably  pos- 
sesses the  same  properties  as  other  parts  of  the  plant ;  but,  though  designated 
in  the  Pharmacopoeia,  is  little  if  at  all  used,  W. 

DIGITALIS.  U.  S. 
Digitalis.  Foxglove. 

The  leaves  of  Digitalis  purpurea,  from  plants  of  the  second  year's  growth.  U.  S. 

Of.  Syn.  DIGITALIS  FOLIA.  Digitalis  Leaf.  The  dried  leaf  of  Digitalis 
purpurea,  Purple  Foxglove.  Collected  from  the  wild  indigenous  plant,  when 
about  two-thirds  of  the  flowers  are  expanded.  Br. 

Digitale  pourpree,  Doightier,  Fr.;  Purpurrother  Fingerhut,  Germ.;  Digitale  pur- 
purea, Ital.;  Dodalera,  Span. 

Digitalis.  Sex.  Syst.  Didynamia  Angiospermia. — Nat.Ord.  Scrophulari- 
acese. 

Gen.Gh.  CaZ?/a;  five-parted.  CoroZZa  bell-shaped,  five-cleft,  ventricose.  Cap- 
sule ovate,  two-celled.    Willd. 

Digitalis  purpurea.  Willd.  Sp.  Plant,  iii,  383;  Woodv.  Med.  Bot.  p.  218,  t. 
18.  The  foxglove  is  a  beautiful  plant,  with  a  biennial  or  perennial  fibrous  root, 
which,  in  the  first  year,  sends  forth  large  tufted  leaves,  and  in  the  following 
summer,  a  single  erect,  downy,  and  leafy  stem,  rising  from  two  to  five  feet,  and 
terminating  in  an  elegant  spike  of  purple  flowers.  The  lower  leaves  are  ovate, 
pointed,  about  eight  inches  in  length  and  three  in  breadth,  and  stand  upon  short, 
winged  footstalks;  the  upper  ai"e  alternate,  sparse,  and  lanceolate;  both  are 
obtusely  serrate,  and  have  wrinkled  velvety  surfaces,  of  which  the  upper  is  of 
a  fine  deep  green,  the  under  paler  and  more  downy.  The  flowers  are  numerous, 
and  attached  to  the  upper  part  of  the  stem  by  short  peduncles,  in  such  a  man- 
ner as  generally  to  hang  down  upon  one  side.  At  the  base  of  each  peduncle  is 
a  floral  leaf,  which  is  sessile,  ovate,  and  pointed.  The  calyx  is  divided  into  five 
segments,  of  which  the  uppermost  is  narrower  than  the  others.  The  corolla  is 
monopetalous,  bell-form,  swelling  on  the  lower  side,  irregularly  divided  at  the 
margin  into  short  obtuse  lobes,  and  in  shape  and  size  not  unlike  the  end  of  the 
finger  of  a  glove,  a  circumstance  which  has  suggested  most  of  the  names  by 
which  the  plant  is  designated  in  different  languages.  Its  mouth  is  guarded  by 
long  soft  hairs.  Externally,  it  is  in  general  of  a  bright  purple;  internally,  is 
sprinkled  with  black  spots  upon  a  white  ground.  There  is  a  variety  with  white 
flowers.  The  filaments  are  white,  curved,  and  surmounted  by  large  yellow  an- 
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thor«.  Tlic  style  is  simple,  and  supports  a  bifid  stij^ma.  Tbo  seeds  are  numerous, 
very  smull,  gruyish-brown,  and  contained  in  a  pyramidal  two-celled  capHule. 

The  foxglove  grows  wild  in  the  temperate  parts  of  Europe,  where  it  llowers 
in  the  middle  of  summer.  In  this  country  it  is  cultivated  l)oth  for  ornament  and 
for  medical  use.  The  leaves  are  the  part  generally  employed.  Much  care  is  re- 
quisite iu  selecting,  preparing,  and  preserving  them,  in  order  to  ensure  their 
activity.  They  should  he  gathered  in  the  second  year,  immediately  before  or 
during  the  period  of  inflorescence,  and  those  only  chosen  which  are  full-grown 
and  ptjrfectly  fresh.  (Oei(jer.)  It  is  said  that  tho.se  plants  are  preferable  which 
grow  spontaneously  in  elevated  places,  exposed  to  the  sun  (Duncan.)  As  the 
leafstalk  and  midrib  are  comparatively  inactive,  they  may  be  rtyccted.  Wither- 
ing recommends  that  the  leaves  should  be  dried  either  in  the  sunshine,  or  by 
a  gentle  heat  before  the  Hre  ;  and  care  should  be  taken  to  keep  them  separate 
wliile  drying.  Pereira  states  that  a  more  common,  and,  in  his  opinion,  a  pre- 
ferable mode,  is  to  dry  them  in  a  basket,  in  a  dark  place,  in  a  drying  stove. 
It  is  j)robably  owing,  in  part,  to  the  want  of  proper  attention  in  preparing 
digitalis  for  the  market,  that  it  is  so  often  inefficient.  Much  of  the  medicine  kept 
iu  our  shops  is  obtained  from  the  Shakers,  and  is  in  oblong  comjjact  ma.sses, 
into  which  the  leaves  have  been  compressed.  In  some  of  these  cakes  the  digi- 
talis is  of  good  quality;  but  we  have  seen  others  iu  which  it  was  quite  there- 
verse,  and  some  which  were  mouldy  in  the  interior;  and,  upon  the  whole,  can- 
not but  consider  this  mode  of  preparing  the  drug  as  objectionable.  The  dried 
leaves  should  be  kept  in  tin  canisters,  well  closed  so  as  to  exclude  light  and 
moisture  ;  or  they  may  be  pulverized,  and  the  powder  preserved  iu  well-stopped 
and  opaque  bottles.  As  foxglove  deteriorates  by  time,  it  should  be  frequently 
ivnewed,  as  often,  if  possible,  as  once  a  year.  Its  quality  must  be  judged  of  by 
the  degree  in  which  it  possesses  the  characteristic  properties  of  colour,  smell, 
and  especially  taste.  It  is  said  to  be  sometimes  adulterated ;  but  if  it  be  bought 
in  leaf,  there  can  be  little  difficulty  with  one  acquainted  with  the  characters  of 
the  genuine  leaves  in  detecting  the  sophistication. 

The  seeds  contain  more  of  the  active  principle  than  the  leaves,  are  less  apt 
to  suffer  in  drying,  and  keep  better;  but  are  little  used.  So  far  as  the  relative 
strength  of  these  two  parts  can  be  determined  from  that  of  their  alcoholic  ex- 
tracts, it  would  appear,  from  the  experiments  of  Prof.  Hirtz,  that  the  seeds  are 
ten  times  stronger  than  the  leaves.  (See  Am.  Journ.  of  Pharm.,  xxxiii.  414.) 

Properties.  Foxglove  is  without  smell  in  the  recent  state,  but  acquires  a  faint 
narcotic  odour  when  dried.  Its  taste  is  bitter  and  nauseous.  The  colour  of  the 
dried  leaf  is  a  dull  pale  green,  modified  by  the  whitish  down  upon  the  under  sur- 
face; that  of  the  powder  is  a  fine  deep  green.  Digitalis  yields  its  virtues  both 
to  water  and  alcohol.  These  virtues  reside  in  a  peculiar  bitter  principle,  which 
was  lirst  isolated  by  M.  HomoUe.  In  the  extraction  of  this  principle,  called  digi- 
taline,  he  employed  the  agency  of  tannic  acid,  as  originally  proposed  by  M.  O. 
Henry.  The  latter  chemist  has  somewhat  simplified  the  process  of  M.  Homolle. 
An  alcoholic  extract  is  first  prepared.  This  is  treated  with  distilled  water  acidu- 
lated with  acetic  acid,  and  heated  to  about  110°  F.,  a  little  animal  charcoal  being 
added.  To  the  liquor,  filtered,  and  partially  neutralized  by  ammonia,  afresh  con- 
centrated infusion  of  galls  is  gradually  added,  so  long  as  a  precipitate  is  produced. 
This  precipitate,  which  is  tannate  of  digitaline,  is  obtained  separate  by  decanting 
the  liquid,  is  washed  with  pure  water  mixed  with  a  little  alcohol,  and  then  rubbed 
in  a  mortar  with  one-third  of  its  weight  of  very  finely  powdered  litharge.  The 
mixture  is  heated  gently,  and  submitted  to  the  action  of  twice  its  volume  of  alco- 
hol at  about  S0°.  The  alcoholic  solution  is  treated  with  a  little  animal  charcoal, 
filtered,  and  evaporated  at  a  very  gentle  heat.  The  residue  is  acted  on  twice  or 
three  times  with  cold  and  very  pure  sulphuric  ether,  which  removes  impurities, 
and  leaves  the  digitaline.  This  may  be  powdered,  or  obtained  in  small  .scales  by 
dissolving  it  in  the  least  quantity  of  alcohol,  and  allowing  the  concentrated  solu- 
tion to  evaporate  in  a  stove  upon  plates  of  glass.  From  1000  parts  of  the  leaves, 
M.  Henry  obtaint^d  between  9  and  10  parts  of  digitaline.  (Journ.  de  Pharm.,  3e 
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ser.,  vii.  462.)  This  substance  is  white,  inodorous,  crystallizable  with  difficulty, 
intensely  bitter,  sternutatory  when  powdered,  slightly  decomposed  at  a  boiling 
heat,  soluble  in  about  2000  parts  of  cold  water,  more  soluble  in  boiling  water, 
which  retains  one  part  in  1000  when  it  cools,  very  soluble  in  alcohol  cold  or  hot, 
very  slightly  soluble  in  ether,  incapable  of  precipitating  salts,  without  alkaline  or 
acid  reaction,  and  destitute  of  nitrogen.  According  to  Mr.  Guy,  it  is  fusible  at 
310°  F.,  and  volatilizable  at  the  same  temperature.  {Pharm.  Journ  and  Trans., 
Feb.  1868,  p.  374.)  It  forms  an  insoluble  compound  with  tannic  acid.  It  has 
the  characteristic  property  of  giving  a  fine  emerald-green  colour  to  concentrated 
muriatic  acid.  In  the  plant,  it  is  rendered  soluble  in  water  by  means  of  saline  or 
extractive  matters.  It  has  all  the  effects  of  digitalis  on  the  system,  at  least  upon 
the  heart.  Besides  the  bitter  principle,  digitalis  contains  a  volatile  oil,  a  fatty 
matter,  a  red  colouring  substance  analogous  to  extractive,  chlorophyll,  albumen, 
starch,  sugar,  gum,  lignin,  and  salts  of  potassa  and  lime,  among  which,  accord- 
ing to  Rein  and  Haase,  is  superoxalate  of  potassa.  M.  Morin,  of  Geneva,  has 
discovered  in  the  leaves  two  acids;  one  fixed,  called  digitalic  amJ,  the  other 
volatile  and  resembling  valerianic  acid,  which  he  proposes  to  name  antirrhinic 
acid.  (Ibid.,  vii.  294.)  Dr.  Morries  obtained  a  narcotic  empyreumatic  oil  by  the 
destructive  distillation  of  the  leaves. 

It  appears,  from  the  experiments  of  M.  Kosmann,  that  digitaline  must  be 
ranked  among  the  glucosides;  as,  when  boiled  with  dilute  sulphuric  acid,  it  is 
resolved  into  glucose  (grape  sugar)  and  a  peculiar  substance  to  which  he  gives 
the  name  of  digitaliretin,  a  compound  of  carbon,  hydrogen,  and  oxygen,  having 
feeble  acid  properties,  and  somewhat  bitter  in  solution,  though  much  less  so  than 
digitaline  itself.  Under  the  influence  of  caustic  soda  digitaline  is  converted  into 
a  substance  decidedly  acid,  which  M.  Kosmann  names  digitalinic  acid.  The  same 
chemist  has  shown  that  digitaline  exists  in  two  states,  hydrous  and  anhydrous, 
the  former  being  converted  into  the  latter  at  212°  F.,with  the  loss  of  eight  eqs..of 
water ;  the  formula  of  the  hydrous  being,  according  to  Kosmann, Cg^Hj303^:=681, 
that  of  the  anhydrous  G^JI^fi^=60d.  It  is  always  the  anhydrous  which  is  used 
in  medicine.  Digitalinic  acid  is  somewhat  bitter,  but  less  so  than  its  original. 
Like  digitaline,  it  is  converted  by  diluted  sulphuric  acid  and  heat  into  glucose  and 
digitaliretin.  (Journ.  de  Pharm.,  Juillet,  1860,  p.  6,  and  Aoiit,  p.  87) 

From  more  recent  researches  by  Waltz,  and  by  MM.  Homolle  and  Qucvenne 
themselves,  it  has  been  determined  that  the  digitaline  of  Homolle,  though  suf- 
ficiently pure  for  practical  use,  yet  contains  more  or  less  of  two  other  principles, 
from  which  it  may  be  separated  by  the  ageney  of  ether  and  alcohol.* 

*  The  following  are  the  results  of  the  chemical  examination  of  digitalis,  as  given  by 
MM.  Homolle  and  Quevenne,  in  Bouchardat's  Archives  de  Physiologie,  ^-c,  for  January, 
1854.  Unfortunately  these  authors  employ  the  very  similar  names  digitaline  and  digiialin 
to  designate  diiferent  sabstances ;  the  former  being  applied  by  them  to  the  bitter  active 
principle,  the  latter  to  a 'tasteless  and  probably  inert  constituent.  In  conformity  with 
their  example,  and  to  prevent  confusion,  we  employ  the  term  digitaline  as  the  name  ot 
the  active  principle,  though  digitalin  would  be  in  accordance  with  our  general  usage. 
Besides  the  proper  active  constituent,  digitalis  contains,  according  to  MM.  Homolle  and 
Quevenne,  three  peculiar  neuter  principles,  digitalin,  digitalose,  and  digitalide ;  four  or- 
ganic acids,  the  digitalic,  antirrhinic,  digitaleic,  and  tatuiic  ;  various  other  neuter  organic 
substances,  viz.,  starch,  sugar,  pectin,  an  albuminoid  substance,  an  orange-red  crystal- 
lizable colouring  matter,  chlorophyll,  volatile  oil,  and  lignin  ;  and,  lastly,  various  inor- 
ganic salts  and  earthy  matters.  It  is  to  the  digitaleic  acid,  which  is  a  fatty  substance, 
that  M.  Homolle  ascribes  the  nauseating  and  emetic  properties  and  effects  on  vision, 
from  which  pure  digitaline  is  exempt.   (Anti.  de  Thcrap.,  A  D.  1862,  p.  71.) 

Digitalin  (dlgitasolin  of  Waltz)  is  a  white,  imperfectly  crystalline  powder,  tasteless 
or  very  slightly  acrid,  soluble  in  water  and  alcohol,  and  insoluble  in  ether.  Digitalose 
{digitalierin  of  Waltz)  is  of  a  white,  crystalline,  almost  micaceous  appearance,  tasteless, 
insoluble  in  water,  and  soluble  in  alcohol  and  ether.  These  two  principles  are  often  con- 
tained in  the  digitaline  procured  as  directed  in  the  text.  To  separate  them,  advantage 
may  be  taken  of  the  fact,  that,  though  but  slightly  soluble  in  "perfectly  pure  ether,  digita- 
line is  readily  dissolved  by  that  liquid  containing  but  a  very  small  proportion  of  alcohol. 
If  the  impure  digitaline  be  submitted  to  the  action  of  ether,  brought  by  the  addition  of 
alcohol  to  the  sp.  gr.  0-780,  the  digitaline  and  digitalose  will  be  dissolved,  and  digitalin 
left ;  and,  by  a  repetition  of  the  treatment,  a^Tiost  the  whole  of  the  bitter  principle  may 
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About  four  yoars  since  it  was  annouucud  that  a  volatile  alkaloid  had  been 
obtained  by  W.  Bn^i^lolmrdt  from  the  leuveH  of  digilaliH,  by  a  process  similar  to 
that  Ijy  whicii  conia  is  extracted  from  hemlock.  It  is  described  as  an  exceed- 
injfly  volatile  liquid,  of  an  oily  consistence,  a  very  penetrating  odour,  an  alka- 
line reaction,  soluble  with  difficulty  in  water,  readily  dissolved  by  alcohol,  solu- 
ble in  pure  other,  and  but  slij^htly  so  in  chloroform.  Should  this  discovery  be 
confirmed,  and  the  alkaloid  prove  to  be  one  of  the  active  principles  of  digitalis, 
it  should  receive  the  name  of  digitalia.  In  the  mean  time,  the  discoverer  calls 
it  diyitalinum  jiuidum.  (See  Am.  Journ.  of  P harm  ,  March,  1804,  p.  12f».) 

From  recent  observations  of  M.  Homolle  and  of  M.  Lefort,  there  would  ap- 
pear to  be  two  forms  of  digitaline,  or  perhaps  two  principles  to  which  the 
same  name  is  attached,  differing  from  each  other  as  the  several  cinchona  alka- 
loids differ,  and  probably  one  a  derivative  of  the  other.  The  chief  difference  Ije- 
t ween  them  is  in  their  degree  of  solubility  in  water;  one  being  almost  insoluble, 
the  other  freely  soluble.  The  former  is  represented  in  the  market  by  the  French 
digitalino,  the  latter  by  the  German.  More  will  be  said  on  this  subject  under 
the  heail  of  Digilalinum,  in  Fart  II.  of  this  work. 

Medical  Properties  and  Uses.  Digitalis  is  narcotic,  sedative,  and  diuretic. 
Administered  in  (juantities  sufficient  to  bring  the  system  decidedly  under  its  in- 
fluence, it  is  apt  to  produce  a  sense  of  tightness  or  weight  with  dull  pain  in  tho 
head,  vertigo,  dimness  or  other  disorder  of  vision,  and  more  or  less  confusion  of 
thought.  At  the  same  time  it  occasionally  gives  rise  to  irritation  in  the  pharyn.K 
and  (Esophagus,  which  extends  to  the  lar3'nx  and  trachea,  producing  hoarseness ; 
and,  in  more  than  one  instance,  ptyalism  has  been  observed  to  result.  It  some- 
times also  disturbs  the  bowels,  and  excites  nausea,  or  even  vomiting.  Another 
and  highly  important  effect  is  an  augmented  flow  of  urine.  This  has  been  as- 
cribed by  some  to  increased  absorption;  and,  in  support  of  this  opinion,  it  is 
stated  that  its  diuretic  operation  is  observable  only  when  dropsical  effusion  ex- 
ists; but  the  fact  seems  to  be,  that  it  is  capable  of  augmenting  the  quantity  of 
urine  in  health,  and  it  probably  exerts  a  directly  stimulating  influence  upon  the 
secretory  function  of  the  kidneys.  This  influence  is  said  sometimes  to  extend  to 
the  genital  organs.  Besides  the  effects  above  detailed,  digitalis  has  a  remarka- 
bly sedative  action  upon  the  heart.  This  is  exhibited  in  the  reduction  both  of 
the  force  and  frequency  of  the  pulse,  which  sometimes  sinks  to  50,  40,  or  even 
30  strokes  in  the  minute.  In  some  instances,  however,  it  undergoes  little 
change ;  in  others  only  becomes  irregular ;  and  we  are  told  that  it  is  even  occa- 
sionally increased  in  frequency.  It  was  observed  by  Dr.  Baildon  that  the  effects 
of  digitalis  upon  the  circulation  were  much  influenced  by  posture.  Thus,  in  his 
own  case,  the  pulse,  which  had  been  reduced  from  110  to  40  in  the  recumbent  po- 
sition, was  increased  to  72  when  he  sat,  and  to  100  when  he  stood.  We  do  not  dis- 
cover anything  remarkable  in  this  circumstance.  It  is  well  known  that  the  pulse 
is  always  more  frequent  in  the  erect  than  in  the  horizontal  posture,  and  the  differ- 
ence is  greater  in  a  state  of  debility  than  in  health.  Digitalis  diminishes  the 
frequency  of  the  pulsations  of  the  heart  by  a  directly  depressing  power ;  and 

be  extracted.  If  the  ethereal  solutions  thus  obtained  be  mixed,  the  ether  distilled  off  until 
the  residue  has  a  pap-like  consisteuce,  and  this  residue  be  treated  with  boiling  alcohol  of 
60°,  the  digitaline  will  be  taken  up,  and  most  of  the  digitalose  remain  undissolved.  The 
former  may  now  be,  obtained  by  a  gentle  evaporation  of  tho  alcohol ;  and  by  repetitions 
of  the  process,  may  be  rendered  very  nearly  free  from  digitalose,  though  not  perfectly  so. 
In  its  purest  state,  digitaline,  instead  of  being  white,  has  a  pale-yellow  tint,  and  is  crys- 
tallizable  with  even  greater  difficulty  than  in  its  ordinary  condition.  Indeed,  MM. 
Homolle  and  Quevonne  are  disposed  to  consider  it  quite  uncrystallizable  when  perfectly 
pure.  One  of  its  peculiarities  is  a  disposition  to  assume  a  globular  form  when  deposited 
from  its  solution.  If  its  alcoholic  or  ethereal  solution  be  concentrated  until  it  becomes 
turbid,  and  then  examined  with  a  microscope,  innumerable  globules  will  be  seen  of  vari- 
able size,  closely  resembling  tho.se  of  milk.  These  coalesce,  and,  when  deposited,  adhere 
to  the  bottom  of  the  vessel  in  grains  or  masses  of  a  resinoid  appearance.  {Op.  cit.,  pp. 
21  and  22.)  As  a  test  of  the  sufficient  purity  of  digitaline,  the  authors  state  that  its  bit- 
terness should  be  such  as  to  require,  in  order  to  be  rendered  imperceptible,  the  addition 
of  10  litres  (about  21  pints)  of  water  to  5  centigrammes  (about  077  gr.)  of  the  digitaline. 
{Ibid.,  p.  126.) — Note  to  the  eleventh  and  twelfth  editions. 
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this  very  depression,  when  any  exertion  is  made  which  calls  for  increased  action 
in  that  organ,  causes  it  to  attempt,  by  an  increase  in  the  number  of  its  contrac- 
tions, to  meet  the  demand  which  it  is  unable  to  supply  by  an  increase  in  their 
force.  According  to  Dr.  Traube,  it  directly  diminishes  animal  temperature  in 
febrile  and  inflammatory  diseases,  without  antecedent  effect  on  the  circulation, 
(See  Archives  Gen.,  4e  ser.,  xxviii.  338.)  It  is  said  also  to  have  a  powerful 
sedative  influence  on  the  generative  organs.  This  statement  is  not  altogether 
incompatible  with  that  alread.y  made,  that  the  medicine  sometimes  stimulates 
these  organs.  The  normal  depressing  effect  may  be  experienced  through  the 
nervous  centres;  while  the  occasional  irritation  may  proceed,  either  from  the 
direct  action  of  the  medicine  through  the  blood  on  the  tissues  affected,  or  a  sym- 
pathetic influence  extended  from  the  urinary  organs.  Dr.  A.  Buchner  states 
thatdigitaline  arrests  vinous  fermentation,  and  consequently  poisons  the  yeast 
plant.  (See  Am.  Journ.  of  Pharm.,  xxiv.  154.) 

The  effects  above  detailed  may  result  from  digitalis  given  in  remediate  doses. 
In  larger  quantities  its  operation  is  more  violent.  Nausea  and  vomiting,  stupor 
or  delirium,  cold  sweats,  extreme  prostration  of  strength,  hiccough,  convulsions, 
and  syncope  are  among  the  alarming  symptoms  which  indicate  its  poisonous 
character.  These  effects  are  best  counteracted  by  stimulants,  such  as  brandy, 
the  volatile  alkali,  opium,  and  strong  coffee.  Should  any  of  the  poison  be  sus- 
pected to  remain,  it  would  be  proper,  before  employing  other  measures,  to 
evacuate  the  stomach  by  the  free  use  of  warm  liquids.  From  the  experiments 
of  M.  Bonjean,  it  appears  that  powdered  digitalis  may  be  given  to  fowls,  in 
large  quantities,  with  entire  impunity.  (Journ.  de  Pharm.,  3e  s6r.,  iv.  21.) 

A  peculiarity  of  digitalis  is  that,  after  having  been  given  in  moderate  doses 
for  several  days  without  apparent  effect,  it  sometimes  acts  suddenly  with  an 
accumulated  influence,  even  endangering  life.  It  is,  moreover,  very  permanent 
in  its  operation, which,  having  once  commenced,  is  maintained  for  a  considerable 
period  without  fresh  accessions  of  the  medicine.  The  practical  inferences  de- 
ducible  from  these  properties  of  digitalis  are,  first,  that,  after  it  has  been  given 
for  some  time  without  effect,  care  should  be  taken  not  to  increase  the  dose  too 
greatly ;  and,  secondly,  that,  after  its  effects  have  begun  to  appear,  it  should 
be  suspended  for  a  time,  or  exhibited  in  smaller  doses,  lest  a  dangerous  accu- 
mulation should  be  experienced.  In  numerous  instances  death  has  resulted 
from  its  incautious  employment. 

Digitalis  has  been  long  known  to  possess  medicinal  powers ;  but  it  was  never 
regarded  as  a  standard  remedy  till  after  its  application  by  Withering  to  the 
treatment  of  dropsy,  about  the  year  1775.  It  is  at  present  employed  very  ex- 
tensively, both  for  its  diuretic  power,  and  for  its  sedative  influence  over  the 
circulation.  The  former,  renders  it  highly  useful  in  dropsical  diseases,  though 
like  all  other  remedies  it  frequently  fails ;  the  latter  adapts  it  to  cases  in  which 
the  action  of  the  heart  requires  to  be  controlled.  The  idea  was  at  one  period 
entertained,  that  it  might  serve  as  a  substitute  for  the  lancet  in  febrile  and  in- 
flammatory complaints ;  and  it  has  been  much  employed  for  this  purpose  by 
the  advocates  of  the  contra-stimulant  doctrine  in  Italy;  but  experience  has 
proved  that  it  is  a  very  frail  support  where  the  symptoms  of  inflammation  are 
such  as  to  call  for  the  loss  of  blood.  Nevertheless,  it  is  even  at  present  highly 
valued  by  some  practitioners  in  febrile  diseases,  and  in  acute  inflammatory 
rheumatism  has  been  recommended  as  a  most  efficient  remedy,  being  itself 
capable  of  effecting  cures  in  many  cases,  sometimes  as  early  as  in  five  or  six 
days,  but  more  frequently  by  the  twelfth  or  fifteenth.  {Arch.  Gen.,  6e  ser.,  ix. 
733.)  As  an  adjuvant  to  the  lancet,  and  when  circumstances  forbid  the  employ- 
ment of  that  remedy,  it  is  often  useful.  Good  may  be  expected  from  it  in  all 
fevers  where  one  of  the  chief  indications  is  to  reduce  the  frequency  of  the  pulse. 
We  have  ourselves  employed  it  with  this  view  in  scarlet  fever  with  apparent 
advantage.  Though  it  certainly  has  not  the  power,  at  one  time  ascribed  to  it 
by  some,  of  curing  phthisis,  it  acts  beneficially  as  a  palliative  in  that  complaint 
by  depressing  the  excited  movements  of  the  heart.  In  the  same  way  it  proves 


PART  I.  DiglUdia.  865 

advantageous  in  aneurism,  hyportrophy  and  dilatation  of  the  heart,  palpitations 
from  rheumatic  or  ffouty  irritation,  and  in  various  fornix  of  hemorrhajfe,  after 
action  lias  been  suflieienlly  reduced  by  the  lancet.  Some  consider  it  especially 
etliciiMit  in  mcuorrhagia.  It  has  also  been  prescribed  in  nervous  headache, 
mania,  epilepsy,  pertussis,  and  spasmodic  asthma;  and  highly  respectable 
tostimony  can  be  adduced  in  favour  of  its  occasional  efficacy  in  those  com- 
plaints. In  delirium  tremens  it  has  been  recommiinded  as  a  specific,  given  in 
infusion,  in  the  full  dose,  repeated  every  two  hours  till  symptoms  of  narcotism 
are  ir)(luced;  but  the  practice  is  somewhat  hazardous,  unless  the  patient  is 
carefully  watched.  (Am.  Joiira.  of  Med.  Sci.,  xvii.  501.)  Much  testimony  ha.s 
recently  been  given  in  favour  of  largo  doses  of  digitalis  in  this  affection;  the 
tincture  having  been  taken  in  doses  of  from  half  a  fluidrachm  to  half  a  Iluid- 
ounce,  and  repeated  afterwards  in  smaller  quantities,  at  intervals  of  two,  four, 
or  alx.  hours  till  sleep  was  obtained.  {Ibid,  Jan.  18G1,  p.  257.)  The  same  prac- 
tice has  been  recommended  in  acute  mania.  IJut  we  would  reiterate  the  neces- 
sity of  caution ;  for,  though  the  tincture,  as  found  in  the  shops,  may  no  doubt 
often  be  administered  safely  iu  large  doses,  yet,  if  the  medicine  is  of  good 
quality,  they  cannot  but  be  hazardous.  Digitalis  is  said  to  be  a  very  efficient 
remedy  in  spermatorrhoea.  Externally  applied,  it  sometimes  acts  speedily  and 
powerfully  as  a  diuretic,  and  has  proved  useful  in  dropsy.  For  this  purpose 
the  fresh  leaves  bruised,  or  the  tincture,  may  be  rubbed  over  the  abdomen  and 
on  the  inside  of  the  thighs.  {lievue  Medicate,  May,  1834.)  Ch  Hoffman  has 
shown  by  experiments  on  himself  that  the  active  matter  of  digitalis  is  capable 
of  being  absorbed  through  the  skin,  and  that  its  effects  on  the  system  may  be 
obtained  by  means  of  baths.*  A  case  is  recorded  in  which  a  cataplasm  of  the 
leaves  applied  to  the  abdomen  for  the  relief  of  obstinate  and  dangerous  sup- 
pression of  urine,  and  repeated  in  six  hours,  brought  on  excessive  diuresis, 
with  a  discharge  amounting  to  probably  8  gallons  in  less  than  24  hours,  pro- 
ducing fatal  exhaustion.  (Med.  Times  and  Gaz. ,Ja.n.  1868,  p.  86.) 

Digitalis  is  administered  in  substance.  The  dose  of  the  powder  is  one  grain, 
repeated  twice  or  three  times  a  day,  and  gradually  increased  till  some  effect  is 
produced  upon  the  head,  stomach,  pulse,  or  kidneys,  when  it  should  be  omitted 
or  reduced.  The  infusion  and  tincture  are  officinal  preparations  often  resorted 
to.  (See  Infusum  Digitalis  and  Tinctura  Digitalis.)  The  extract  has  also  been 
employed;  and  Orfila  found  it,  whether  prepared  with  water  or  alcohol,  more 
powerful  than  the  powder.  Enormous  doses  of  this  medicine  have  been  given 
with  asserted  impunity;  and,  when  they  occasion  full  vomiting,  it  is  possible 
that  they  may  sometimes  prove  harmless ;  but,  when  the  alarming  effects 
sometimes  experienced  from  comparatively  moderate  doses  are  considered,  the 
practice  must  be  condemned  as  exceedingly  hazardous. 

Digitaline  has  been  used  internally,  but  itsemployment  requires  caution.  With 
all  the  powers  of  digitalis,  it  possesses  the  advantage  of  more  equable  strength, 
and  consequently  greater  precision  and  certainty  in  regard  to  the  dose.  It  may 
he  u.sed  for  any  of  the  purposes  to  which  the  leaves  are  applicable ;  and  may  be 
administered  in  pill,  or  alcoholic  solution.  The  dose  to  begin  with  should  not 
exceed  the  fiftieth  or  sixtieth  of  a  grain,  and  should  not  be  carried  beyond  the 
twelfth.  It  is  much  administered  in  the  form  of  granules,  made  by  saturating 
small  globules  of  sugar  with  an  alcoholic  solution  of  digitaline.  The  granules 
of  Homolle,  which  are  commonly  used  in  Europe,  contain  each  a  milligramme, 
or  about  the  seventieth  of  a  grain  ;  equivalent,  on  the  average,  to  perhaps  a  grain 
and  a  half  of  digitalis  of  medium  strength.  One  of  these  globules  may  be  given 
as  a  commencing  dose.    Forty  of  them  taken  with  a  view  to  suicide,  though 

*  M.  Hoffman,  during  a  period  of  44  days,  took  16  baths  prepared  with  300  litres  of 
water  and  250  grammes  of  digitalis  leaves.  After  the  third  bath  he  began  to  feel  the 
effects  of  the  medicine;  a  peculiar  uneasiness,  namely,  and  a  reduction  of  the  pulse  4  or 
6  pulsations  per  minute  ;  and  this  condition  persisted  .several  hours.  At  the  eighth  bath 
the  uneasiness  was  increased,  and  the  pulse  decreased  from  68  to  61.  After  the  sixteenth 
bath,  the  pulse  fell  to  48.  (Journ.  de  Pharm.  et  de  CAtm.,  Juillet,  1867,  p.  SI.)— Note  to  the 
thirteenth  edition. 
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followed  by  copious  vomitinf^,  so  that  most  of  the  poison  was  probably  dis- 
charged, produced  the  most  alarming  prostration,  with  a  pulse  weak,  46  to  48 
in  a  minute,  intermittent,  and  sometimes  scarcely  perceptible.  The  patient, 
however,  ultimately  recovered.  (Ann.  de  Therap.,  A.D.  1858,  p.  103.) 

Off.  Prep.  Digitalinum,  Br.;  Extractuna  Digitalis  Alcoholicum,  U.  S.;  Infu- 
sum  Digitalis;  Tinctura  Digitalis.  W. 

DIOSPYROS.  U.  S.  Secmidarij. 
Persimmon. 

The  unripe  fruit  of  Diospyros  Virginiana.  U.  S. 

DrosPYROS.   Sex.  Syst.  Dicecia  Octandria.  —  Nat.  Ord.  Ebenaceas. 

Gen.  Ch.  Male.  Calyx  four  to  six-cleft.  Corolla  urceolate,  four  to  six-cleft. 
Stamens  eight  to  sixteen ;  filaments  often  producing  two  anthers.  Female. 
Flower  as  the  male.  Stigmas  four  to  five.  Berry  eight  to  twelve-seeded.  Nattall. 

Diospyros  Virginiana.  Willd.  Sp.  Plant,  iv.  1107  ;  Michaux,  N.  Am.  Sylv. 
ii.  219.  The  persimmon  is  an  indigenous  tree,  rising  sometimes  in  the  Southern 
States  to  the  height  of  sixty  feet,  with  a  trunk  twenty  inches  in  diameter;  but 
seldom  attaining  more  than  half  that  size  near  its  northern  limits,  and  often  not 
higher  than  fifteen  or  twenty  feet.  The  stem  is  straight,  and  in  the  old  tree 
covered  with  a  furrowed  blackish  bark.  The  branches  are  spreading ;  the  leaves 
ovate-oblong,  acuminate,  entire,  smooth,  reticulately  veined,  alternate,  and  sup- 
ported on  pubescent  footstalks.  The  buds  are  smooth.  The  male  and  female 
flowers  are  on  different  trees.  They  are  lateral,  axillary,  solitary,  nearly  sessile, 
of  a  pale-orange  colour,  and  not  conspicuous.  The  fruit  is  a  globular  berry,  dark- 
yellow  when  ripe,  and  containing  numerous  seeds  in  a  soft  yellow  pulp. 

This  tree  is  very  common  in  the  Middle  and  Southern  States,  but,  according 
to  Michaux,  does  not  flourish  beyond  the  forty-second  degree  of  north  latitude. 
The  flowers  appear  in  May  or  June;  but  the  fruit  is  not  ripe  till  the  middle  of 
autumn.  While  green,  the  fruit  is  excessively  astringent,  and,  we  presume,  will 
retain  its  astringency  if  carefully  sliced  and  dried  in  this  state ;  but,  when  per- 
fectly mature,  and  after  having  been  touched  by  the  frost,  it  is  sweet  and  palat- 
able. Michaux  states  that,  in  the  Southern  and  Western  States,  it  is  made  into 
cakes  with  bran,  and  used  for  preparing  beer  with  the  addition  of  water,  hops, 
and  yeast.  A  spirituous  liquor  may  be  obtained  by  the  distillation  of  the  fer- 
mented infusion.  The  unripe  fruit  was  examined  by  Mr.  B.  R.  Smith,  of  Phila- 
delphia, and  found  to  contain  tannic  acid,  sugar,  malic  acid,  colouring  matter, 
andlignin.  (Am.  Journ.  ofPharm.,  xviii.  167.)  The  tannic  acid  has  been  as- 
certained by  Mr.  John  E.  Bryan  not  to  be  of  the  kind  existing  in  galls  and  oak- 
bark.  (Ibid.,  xxxii.  215.)  The  fact  that  tannin  is  a  glucoside  may  throw  some 
light  on  the  rapid  and  complete  change  which  the  fruit  undergoes  from  astrin- 
gency to  sweetness  during  maturation.  It  has  been  used  by  Dr.  Mettauer,  of 
Virginia,  in  diarrhoea,  chronic  dysentery,  and  uterine  hemorrhage.  He  gave  it 
in  infusion,  syrup,  and  vinous  tincture,  prepared  in  the  proportion  of  about  an 
ounce  of  the  bruised  fresh  fruit  to  two  fluidounces  of  the  vehicle,  and  adminis- 
tered in  the  dose  of  a  fluidrachm  or  more  for  infants,  and  half  a  fluidounce  or 
more  for  adults.  The  bark  is  astringent  and  very  bitter,  and  is  said  to  have 
been  used  advantageously  in  intermittents,  and  in  the  form  of  a  gargle  in  ul- 
cerated sorethroat.  W. 

DRACONTIUM.  U.S.  Secondary. 

Skunk  Cahhage. 

The  root  of  Dracontium  fcetidum,  Ictodes  foetidus  (Bigelow),  Symplocarpus 
foetidus  (Salisbury).  U.  S. 

Botanists  have  had  some  difficulty  in  arranging  this  plant.  It  was  attached 
by  Willdenow  to  the  genus  Dracontium,  by  Michaux  and  Pursh  was  considered 
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a  Pothoa,  and  hy  American  botanists  has  been  erected  into  a  new  geuiis,  which 
Nuttall  cttlirt  Sifmplocarpuii  after  Snlihibury,  and  Dr.  liigelow  proposcH  to  name 
Ictodi's,  expri'ssive  of  the  odour  of  the  plant.  The  term  Si/mplovarpug,  though 
erroneous  in  its  origin,  was  first  proposed,  and,  having  been  adopted  by  several 
botanists,  shouhl  be  retained. 

SYMi'LooAUi'ua  Sex.  Syst.  Tetrandria  Monogynia.  —  Nat.  Ord.  Araceeo. 

Oen.Ch.  Spathe  hooded.  tS'pa(/t.r  covered  with  perfect  flowers.  Calyx  with 
four  segments.  Petals  none.   Style  pyramidal.  Seeds  immersed  in  the  spadix. 

Sytnplornrpnxfirtida.  Ihivtou,  Med.  Pot.  i.  123.  —  Ictodes/ietidus.  Bigelow, 
Am.  Med.  Pot.  ii.  41.  The  sk-unk  cabbage  is  a  very  curious  i)hint,  and  the  only 
one  of  the  genus.  The  root  is  perennial,  large,  abrupt,  and  furnished  with  nu- 
merous fleshy  lil)res,  which  penetrate  to  the  depth  of  two  feet  or  more.  The 
spathe  whioli  first  appears,  is  ovate,  acuminate,  obliquely  depressed  at  the  apex, 
auriculated  at  the  base,  folded  inwards  at  the  edges,  and  of  a  brown i>?h-purple 
colour,  varied  with  spots  of  red,  jellow,  and  green.  Within  the  spathe,  the 
flowers,  which  resemble  it  in  colour,  are  placed  in  great  numbers  upon  a  globose 
I)eduncled  s[)adix,  for  which  they  form  a  compact  covering.  After  the  spathe 
lias  decayed,  tlie  spadix  continues  to  grow,  and  when  the  fruit  is  mature,  has 
attained  a  size  exceeding  several  times  its  original  dimensions.  At  the  base  of 
each  style  is  a  roundish  seed,  immersed  in  the  spadix,  about  the  size  of  a  pea, 
and  speckled  with  purple  and  yellow.  The  leaves,  which  appear  after  the  flowers, 
are  numerous  and  crowded,  oblong-cordate,  acute,  smooth,  strongly  veined,  and 
attached  to  the  root  by  long  petioles,  which  are  hollowed  in  front,  and  furnished 
Avith  coloured  sheathing  stipules.  At  the  beginning  of  May,  when  the  leaves  are 
fully  developed,  they  are  very  large,  being  from  one  to  two  feet  in  length,  and 
from  nine  inches  to  a  foot  in  breadth. 

The  plant  is  indigenous,  growing  abundantly  in  meadows,  swamps,  and  other 
wet  places  throughout  the  northern  and  middle  sections  of  the  Union.  Its 
flowers  appear  in  March  and  April,  and  in  the  loAver  latitudes  often  so  early 
as  February.  The  fruit  is  usually  quite  ripe,  and  the  leaves  are  decayed  before 
the  end  of  August.  The  plant  is  very  conspicuous  from  its  abundance,  and  the 
magnitude  of  its  leaves.  All  parts  of  it  have  a  fetid  odour,  thought  to  resemble 
that  of  the  offensive  animal  after  which  it  is  named.  This  odour  resides  in  an 
extremely  volatile  principle,  which  is  rapidly  dissipated  by  heat,  and  diminished 
by  desiccation.  The  root  is  the  part  employed.  It  should  be  collected  in  autumn, 
or  early  in  spring,  and  dried  with  care. 

The  root,  as  found  in  the  shops,  consists  of  two  portions ;  the  body  either 
whole  or  in  transverse  slices,  and  the  separated  radicles.  The  former,  when  entire, 
is  cylindrical  or  in  the  shape  of  a  truncated  cone,  two  or  three  inches  long  by 
about  an  inch  in  thickness,  externally  dark-brown  and  very  rough  from  the  in- 
sertion of  the  radicles,  internally  white  and  amylaceous.  The  latter  are  of  various 
lengths,  about  as  thick  as  a  hen's  quill,  very  much  flattened  and  wrinkled,  white 
within,  and  covered  by  a  yellowish  reddish-brown  epidermis,  considerably  lighter 
coloured  than  the  body  of  the  root.  More  or  less  of  the  fetid  odour  remains  for 
a  considerable  period  in  the  dried  root.  The  taste,  though  less  decided  than  iu 
the  fresh,  is  still  acrid,  manifesting  itself,  after  the  root  has  been  chewed  for  a 
short  time,  by  a  pricking  and  smarting  sensation  in  the  mouth  and  throat.  The 
acrimony,  however,  is  dissipated  by  heat,  and  is  quite  lost  in  decoction.  It  is 
also  diminished  by  time  and  exposure;  and  the  root  should  not  be  kept  longer 
than  a  single  season.  The  radicles  are  said  to  have  less  acrimony  than  thecaudex. 
The  seeds  are  very  acrid,  and,  though  inodorous  when  whole,  give  out  strongly, 
when  bruised,  the  peculiar  odour  of  the  plant. 

Medical  Properties  and  Uses.  The  root  is  stimulant,  antispasmodic,  and 
narcotic.  In  large  doses  it  occasions  nausea  and  vomiting,  with  lieadache,  ver- 
tigo, and  dimness  of  vision.  Dr.  Bigelow  has  witnessed  these  effects  from  thirty 
grains  of  the  recently  dried  root.  The  medicine  was  introduced  into  notice  by 
the  Rev.  Dr.  Cutler,  who  recommended  it  highly  in  asthma ;  and  it  has  been 
subsequently  employed  with  apparent  advantage  in  chronic  catarrh,  chronic 
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rheumatism,  hysteria,  and  dropsy.  Dr.  Heintzelman  thinks  it  expectorant  as 
well  as  antispasmodic,  and  has  used  it  beneficially  in  hooping-cough  and  pul- 
monary consumption.  (N.  J.  Med.  Reporter,  iv.  310.) 

It  is  best  given  in  powder,  of  which  the  dose  is  from  ten  to  twenty  grains,  to 
be  repeated  thi'ee  or  four  times  a  day,  and  gradually  increased  till  some  evidence 
of  its  action  is  afforded.  A  strong  infusion  is  sometimes  employed,  and  the  people 
in  the  country  prepare  a  syrup  from  the  fresh  root ;  but  the  latter  preparation 
is  very  unequal.  The  root  itself,  as  kept  in  the  shops,  is  of  uncertain  strength, 
in  consequence  of  its  deterioration  by  age.  W. 

DULCAMARA.  U.S.,  Br. 

Bittersweet. 

The  stalks  of  Solanum  Dulcamara.  U.  S.  The  dried  young  branches  of  Sola- 
num  Dulcamara,  Bittersweet,  from  indigenous  plants  which  have  shed  their 
leaves.  Br. 

DoLice-amere,  Fr.;  Bittcrsiiss,  Alpranken,  Germ.;  Dulcamara,  Ital.,  Span. 

Solanum.   Sex.  Syst.  Pentandria  Monogynia.  —  Nat.  Ord.  Solanacese. 

Oen.  Gh.  Corolla  wheel-shaped.  Anthers  somewhat  coalescing,  opening  by 
two  pores  at  the  apex.  Berry  two-celled.  Willd. 

This  genus  includes  numerous  species,  of  which  several  have  been  used  in 
medicine.  Besides  S.  Dulcamara,  which  is  the  only  ofiBcinal  species,  a  few  others 
merit  notice.  1.  Solanum  nigrum,  X\\q  common  garden  ov  black  nightshade, 
is  an  annual  plant  from  one  to  two  feet  high,  with  an  unarmed  herbaceous  stem, 
ovate,  angular-dentate  leaves,  and  white  or  pale-violet  flowers,  arranged  in 
peduncled  nodding  umbel-like  racemes,  and  followed  by  clusters  of  spherical 
black  berries,  about  the  size  of  peas.  There  are  numerous  varieties  of  this  spe- 
cies, one  of  which  is  a  native  of  the  United  States.  The  leaves  are  the  part  em- 
ployed. They  are  said  to  produce  diaphoresis,  sometimes  diuresis  and  moderate 
purging,  and  in  large  doses  nausea  and  giddiness.  As  a  medicine  they  have 
been  used  in  cancerous,  scrofulous,  and  scorbutic  diseases,  and  other  painful 
ulcerous  affections,  being  given  internally,  and  applied  at  the  same  time  to  the 
parts  affected  in  the  form  of  poultice,  ointment,  or  decoction.  A  grain  of  the 
dried  leaves  may  be  given  every  night,  and  gradually  increased  to  ten  or  twelve 
grains,  or  till  some  sensible  effect  is  experienced.  The  medicine,  however,  is 
scarcely  used  at  present.  By  some  persons  the  poisonous  properties  ascribed  to 
the  common  nightshade  are  doubted.  M.  Dunal,  of  Montpellier,  states,  as  the 
result  of  numerous  experiments,  that  the  berries  are  not  poisonous  to  man  or 
the  inferior  animals ;  and  the  leaves  are  said  to  be  consumed  in  large  quantities 
in  the  Isles  of  France  ahd  Bourbon  as  food,  having  been  previously  boiled  in 
water.  In  the  latter  case,  the  active  principle  of  the  plant  must  have  been  ex- 
tracted by  decoction.  2.  The  leaves,  stalks,  and  unripe  berries  of  Solanum 
tuberosum,  or  the  common  potato,  are  asserted  to  be  narcotic  ;  and  an  extract 
prepared  from  the  leaves  has  been  employed  in  cough  and  spasmodic  affections, 
in  which  it  is  said  to  act  like  opium.  {Geiger.)  From  half  a  grain  to  two  grains 
may  be  given  as  a  dose.  Dr.  Latham,  of  London,  found  the  extract  to  produce 
favourable  effects  in  protracted  cough,  chronic  rheumatism,  angina  pectoris, 
cancer  of  the  uterus,  &c.  Its  influence  upon  the  nervous  system  was  strongly 
marked,  and,  in  many  instances,  the  dose  could  not  be  increased  above  a  few 
grains  without  giving  rise  to  threatening  symptoms.  It  appeared  to  Dr.  Latham 
to  be  analogous  in  its  operation  to  digitalis.  His  experiments  were  repeated  in 
Philadelphia  by  Dr.  Worsham  with  different  results.  The  extract  was  found,  in 
thequantity  of  nearly  one  hundred  grains,  to  produce  no  sensible  effect.  (Philad. 
Journ.  of  the  Med.  and  Phys.  Sciences,  vi.  22.)  We  can  reconcile  these  opposite 
statements  only  upon  the  supposition,  that  the  properties  of  the  plant  vary  with 
the  season,  or  with  the  place  and  circumstances  of  culture.  Dr.  Julius  Otto 
found  solania  in  the  germs  of  the  potato.  He  was  induced  to  make  the  investiga- 
tion by  observing  that  cattle  were  destroyed  by  feeding  on  the  residue  of  germi- 
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nated  potatoefl,  used  for  tho  manufacture  of  brandy.  A  case  of  death  In  a  girl  of 
fourteen,  from  eating  the  unripe  fruit  of  tho  potato,  is  recorded  in  tl»e  Jirifish 
Mfd.  Journ.  for  Sept.  3d,  1850.  Tlie  prominent  symptoms  were  partial  stupor, 
speech le.>*.^ne.s.s,  jactitation,  hurried  breathing,  lividness  of  the  skin,  cold  sweats, 
very  frecpient  and  feeble  pul.>?e,  and  a  constant  spitting  through  the  closed  teeth 
of  visciti  frothy  phlegm.  Death  occurred  on  the  second  day.  C.  Ilaaf  has  found 
the  same  alkaloid  in  old  |>otatoes  which  had  begun  to  germinate,  in  the  pro- 
portion of  016  to  500  parts;  and  in  very  young  potatoes,  deprived  of  their 
coating,  precisely  the  same  quantity.  Fully  ripe  potatoes,  which  had  not  be- 
gun to  sprout,  gave  a  negative  result.  (Neuett  Bepert.fUr  Pharm.,  A.D.  1864, 
J).  559.)  3.  The  well-known  tomato,  so  much  u.sed  as  a  vegetable  at  the  table, 
and  so  advantageous  through  its  nutritive,  laxative,  and  antiscorbutic  pro- 
perties, is  the  fruit  of  a  species  of  Solanum,  denominated  S.  Lycopersicum. 
Though  the  juice  of  the  fruit  is  free  from  solania,  the  seeds  probably  contain 
it,  as  their  alcoholic  extract  has  a  bitter,  pungent  taste.  (See  Am.  Journ.  of 
rhxirm.,xxx\v.bl9.)  4.  Several  instances  of  poisoning  are  on  record  from  the 
fruit  of  S.  pseudocapsicum,  or  Jerusalem  cherry,  which,  from  its  resemblance 
to  the  common  cherry,  is  liable  to  be  eaten  by  children.  5.  In  the  Edin. 
Med.  Journ.  (Nov.  1867,  p.  398),  several  ca.ses  are  recorded  by  Dr.  Manners, 
of  Jamaica,  W.  I.,  of  poisoning  l)y  the  nvsumher  berries,  of  which  one  proved 
fatal,  and  several  others  recovered,  probably  in  consequence  of  the  early  evacua- 
tion of  the  stomach  by  a  mustard  emetic.  The  symptoms  recorded  were  anxious 
countenance,  dilated  pupil,  cold  skin,  and  difficult  articulation.  The  fatal  case 
was  not  seen  by  Dr.  Manners  till  after  death.  The  susumber  berries  are  the 
fruit  of  a  species  of  Solanum,  denominated  by  Lunnan,  in  his  "Hortus  Jamai- 
censis,"  S  bacciferum,  of  which  there  are  two  varieties,  one  relatively  innocent, 
as  its  fruit  is  habitually  used  by  the  natives,  the  other  poisonous,  as  would  be 
inferred  from  the  cases  here  noticed.  6.  The  Solanum  paniculatum,  called 
jurubeba  in  Brazil,  is  said  to  be  largely  used  in  S.  America,  in  affections  of 
the  liver  and  spleen,  catarrh  of  the  bladder,  anaemia,  and  amenorrhoea.  The 
plant  is  thought  to  be  one  of  the  most  powerful  deobstruents.  The  leaves,  fruit, 
and  root  are  used,  externally  in  the  form  of  a  plaster,  internally  in  the  form  of 
syrup,  wine,  and  extract.  (Med.  T.  and  Oaz.,  Feb.  1866,  p.  158.) 
*  Solanum  Dulcamara.  Willd.  Sp.  Plant,  i  1028;  Woodv.  Med.  Bot.  p.  231, 
t.  84 ;  Bigelow,  Am.  Med.  Hot.  i.  169.  The  bittersweet  or  woody  nightshade  is 
a  climbing  shrub,  with  a  slender,  roundish,  branching,  woody  stem,  which,  in 
favourable  situations,  rises  six  or  eight  feet  in  height.  The  leaves  are  alternate, 
petiolate,  ovate,  pointed,  veined,  soft,  smooth,  and  of  a  dull-green  colour.  Many 
near  the  top  of  the  stem  are  furnished  with  lateral  projections  at  their  base, 
giving  them  a  hastate  form.  Some  have  the  projection  only  on  one  side.  Most 
of  them  are  quite  entire,  some  cordate  at  the  base.  The  flowers  are  disposed  in 
elegant  clusters,  somewhat  analogous  to  cymes,  and  standing  opposite  to  the 
leaves.  The  calyx  is  very  small,  purplish,  and  divided  into  five  blunt  persistent 
segments.  The  corolla  is  wheel-shaped,  with  five  pointed,  reflected  segments, 
which  are  of  a  violet-blue  colour,  with  a  darker  purple  vein  running  longitudi- 
nally through  their  centre,  and  two  shining  greenish  spots  at  the  base  of  each. 
The  filaments  are  very  short,  and  support  large,  erect,  lemon-yellow  anthers, 
which  cohere  in  the  form  of  a  cone  around  the  style.  The  berries  are  of  an 
oval  shape  and  a  bright  scarlet  colour,  and  continue  to  hang  in  beautiful 
bunches  after  the  leaves  have  fallen. 

This  plant  is  common  to  Europe  and  North  America.  It  flourishes  most  luxu- 
riantly in  damp  and  sheltered  places,  as  on  the  banks  of  rivulets,  and  among 
the  thickets  which  border  our  natural  meadows.  It  is  also  found  in  higher  and 
more  exposed  situations,  and  is  frequently  cultivated  in  gardens.  In  the  United 
States  it  extends  from  New  England  to  Ohio,  and  is  in  bloom  from  June  to 
August.  The  root  and  stalk  have  medicinal  properties,  though  the  latter  only 
is  officinal.  The  berries,  which  were  formerly  esteemed  poisonous,  and  thought 
to  act  with  great  severity  on  the  stomach  and  bowels,  have  of  late  been  said  to 
24 
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be  innoxious.  A  case,  however,  of  death  from  their  use  in  a  child  has  been  re- 
corded. (See  Pharm.  Journ.,  Feb.  1861,  p.  436.)  Bittersweet  should  be  gath- 
ered in  autumn,  after  the  fall  of  the  leaf;  and  the  extreme  twigs  should  be 
selected.     That  grown  in  high  and  dry  situations  is  said  to  be  the  best. 

The  dried  twigs,  as  brought  to  the  shops,  are  of  various  lengths,  cylindrical, 
about  as  thick  as  a  goose-quill,  externally  wrinkled,  and  of  a  grayish-ash  colour, 
consisting  of  a  thin  bark,  an  interior  ligneous  portion,  and  a  central  pith.  They 
are  inodorous,  though  the  stalk  in  the  recent  state  emits,  when  bruised,  a  pecu- 
liar, rather  nauseous  smell.  Their  taste,  which  is  at  first  bitter  and  afterwards 
sweetish,  has  given  origin  to  the  name  of  the  plant.  Boiling  water  extracts  all 
their  virtues.  These  are  supposed  to  depend,  at  least  in  part,  upon  a  peculiar 
alkaline  principle  called  solanin  or  solania,  which  was  originally  discovered  by 
M.  Desfosses,  of  Besan9on,  in  the  berries  of  Solanum  yiigrum,  and  has  subse- 
quently been  found  in  the  stalks,  leaves,  and  berries  of  S.  Dulcamara  and  S. 
tuberosum.  It  is  supposed  to  exist  in  the  bittersweet  combined  with  malic  acid.* 
Solania  is  in  the  form  of  a  white  opaque  powder,  or  of  delicate  acicular  crys- 
tals, somewhat  like  those  of  sulphate  of  quinia,  though  finer  and  shorter.  It  is 
inodorous,  of  a  bitter  taste,  fusible  at  a  little  above  212°,  scarcely  soluble  in 
water,  soluble  in  alcohol  and  ether,  and  capable  of  neutralizing  the  acids.  It  is 
distinguished  by  the  deep-brown,  or  brownish-yellow  colour  which  iodine  imparts 

*  Solania  is  most  conveniently  obtained  from  the  sproutsof  the  common  potato.  The  fol- 
lowing is  Wackenroder 's  process  for  extracting  it.  The  sprouts,  collected  in  the  beginning 
of  June,  and  pressed  down  in  a  suitable  vessel  by  means  of  pebbles,  are  macerated  for 
twelve  or  eighteen  hours  in  water  enough  to  cover  them,  previously  acidulated  with  sul- 
phuric acid,  so  asto  have  a  strongly  acid  reaction  during  the  maceration.  They  are  then 
expressed  by  the  hand ;  and  the  liquor,  with  the  addition  of  fresh  portions  of  sulphuric 
acid,  is  added  twice  successively,  as  at  first,  to  fresh  portions  of  sprouts,  and  in  like  man- 
ner separated  by  expression.  After  standing  for  some  days,  it  is  filtered,  and  treated  with 
powdered  hydrate  of  lime  in  slight  excess.  The  precipitate  which  forms  is  separated  by 
straining,  dried  in  a  warm  air,  and  boiled  several  times  with  alcohol.  The  alcoholic  sohi- 
tion,  having  been  filtered  while  hot,  will,  upon  cooling,  deposit  the  solania  in  flocculent 
crystals.  An  additional  quantity  of  the  alkaloid  may  be  obtained  by  evaporating  the 
mother-liquor  to  one-quarter,  and  then  allowing  it  to  cool.  The  whole  residuary  liqiior 
will  assume  a  gelatinous  consistence,  and,  upon  being  dried,  will  leave  the  solania  in  the 
form  of  a  translucent,  horny,  amorphous  mass.  [Phann.  Central  Blait,  1843,  p.  174.) 

Opinion  at  present  seems  to  be  unsettled  as  to  the  nature  of  solanin  or  solania  ;  and  the 
results  obtained  by  different  chemists  vary  so  much  as  almost  to  necessitate  the  con- 
clusion that  they  have  operated  on  different  substances.  Indeed,  M.  Moitessier  states 
expressly  that  the  alkaloids  obtained  from  different  species  of  Solanum  diflTer  perceptibly 
in  their  physical  properties.  By  this  chemist  the  alKaloid,  as  obtained  from  dulcamara, 
was  found,  after  a  careful  examination,  to  have  the  formula  C^^Hg-NOj^,  though  M-.  Blan- 
chet  had  previously  given  it  as  Cg^HggNOjg.  It  appears  to  have  very  feeble  alkaline  pro- 
perties, and  forms  amorphous  compounds  with  the  acids.  [Comptes  Rendus,  Nov.  17, 
1856.)  Mr.  Guy  found  it  to  have  the  same  point  of  fusion  and  volatilization,  which  he 
states  to  be  350°  F.  {Pharm.  Journ.  S,-  Trans.,  Feb.  1868,  p.  374.)  As  obtained  from  the 
potato  and  black  nightshade,  Dr.  Fronmiiller  describes  it  as  a  white  crystalline  substance, 
having  when  moist  an  acrid  smell  like  that  of  potatoes,  and  a  nauseous  taste.  With  sul- 
phuric acid  it  gives  a  blood-red  colour  passing  into  brown.  In  doses  of  from  one  to  four 
grammes,  it  caused  a  slight  burning  in  the  throat  and  eructation,  and  the  pupil  was  di- 
lated in  one  instance.  In  larger  doses  it  caused  vomiting,  loss  of  appetite,  giddiness,  &c., 
but  produced  no  decided  soporific  eflect.  [B.  ^ F.  Med.-chir.  Rev.,  April,  1867,  p.  527.) 
It  would,  we  think,  be  hazardous  to  begin  with  any  specimen  of  solania  which  may  be 
under  observation,  in  doses  so  large  as  the  smallest  of  those  mentioned. 

Zwenger  and  Kind  ascertained  that,  when  boiled  with  sulphuric  or  muriatic  acid, 
solania  is  resolved  into  grape  sugar  and  a  much  stronger  alkaloid,  which  they  name  .^ola- 
nidin  (solanidia).  This  has  a  decided  alkaline  reaction  and  a  bitter  taste,  and  forms  crys- 
tallizable  salts.  According  to  this  statement,  solania  ranks  among  the  glucosides.  [Llebig's 
Annalen,  cix.)  The  reaction  between  solania  and  sulphuric  acid,  resulting  in  the  pro- 
duction of  a  red  colour,  is  said  by  these  chemists  actually  to  take  place  between  tho 
acid  and  solanidin,  which  has  been  first  produced  by  it. 

Still  more  recently,  the  astonishing  information  is  given,  on  the  basis  of  experiments 
by  Otto  Gmelin,  that  not  only  are  solanin  and  solanidin  glucosides,but  that  neither  of  them 
contains  nitrogen,  the  formula  of  the  former  being  CggH^.^OjQ,  that  of  the  latter  Cr^lI^.,0^. 
{Ibid.,  ex.  p.  167.)  To  us  it  seems  impossible  that  the  many  experienced  chemists  who  havo 
found  nitrogen  in  solania  should  have  been  mistaken  ;  and  the  infei-ence  is  that  Gmelin  has 
probablj'  operated  on  a  different  substance.  {Note  to  the  twelfth  and  thirteenth  editions.) 
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to  its  solution,  and  by  its  reaction  with  sulphuric  acid,  which  becomes  first  red- 
dish-yellow, then  purplish-violet,  then  brown,  and  lastly,  again  colourless,  with 
the  deposition  of  ti  brown  powder.  {Pharm.  Cent.  Jilatt,  A.D.  1843,  p.  177.) 
Given  to  a  cat,  it  was  found  by  M.  Desfosses  to  operate  at  first  as  an  emetic, 
and  afterwards  as  a  narcotic.  Dr.  J.  Otto  observed,  among  its  most  striking 
effects,  a  paralytic  condition  of  the  posterior  lin)l)s  of  animals.  One  grain  of  tho 
sulphate  of  solania  was  sufficient  to  destroy  a  rabbit  in  six  hours.  Dr.  Frass  did 
not  ol)serve  paralysis  of  the  lower  limbs  of  animals  as  one  of  its  effects.  Uivea 
to  different  animals,  he  found  it  to  occasion  loss  of  appetite,  vomiting,  sometimes 
iliarrhoea,  excitement  of  the  circulation,  dilatation  of  the  pupil.s,  and,  in  large 
doses,  heaviness,  apathy,  slowness  of  movement,  and  sometimes  convulsions.  In- 
jected into  the  jugular  vein,  it  caused  accelerated  circulation,  difficult  and  even 
spasmodic  respiration,  convulsions,  tetanic  spasms,  and  death.  Two  grains  of 
the  acetate,  injected  into  the  rectum  of  a  rabbit,  killed  it  in  six  hours.  Ten 
grains  given  to  a  dog,  and  confined  by  a  ligature  round  the  oesophagus,  though 
it  occasioned  great  disturbance,  did  not  prove  fatal.  Twenty  grammes  (5v) 
produced  no  effect  on  a  hog.  (li.  &  F.  Medico  chirurg.  Rev.,  Am.  ed. ,  July, 
1854,  p.  189.)  Besides  solania,  the  stalks  of  S.  Dulcamara  contain,  according 
to  Pfaff,  a  peculiar  principle  to  which  he  gave  the  name  of  picroglycion,  indi- 
cative of  the  taste,  at  once  bitter  and  sweet,  which  it  is  said  to  possess.  This 
was  obtained  by  Blitz,  in  the  following  manner.  The  watery  extract  was 
treated  with  alcohol,  the  tincture  evaporated,  the  residue  dissolved  in  water, 
the  solution  precipitated  with  subacetate  of  lead,  the  excess  of  this  salt  decom- 
posed by  sulphuretted  hydrogen,  the  liquor  then  evaporated  to  dryness,  and 
the  residue  treated  with  acetic  ether,  which  yielded  the  principle  in  small  iso- 
lated crystals  by  spontaneous  evaporation.  Pfaff  found  also  in  dulcamara  a 
vegeto-aniraal  substance,  gummy  extractive,  gluten,  green  wax,  resin,  benzoic 
acid,  starch,  lignin,  and  various  salts  of  lime. 

Medical  Properties  and  Uses.  Dulcamara  possesses  feeble  narcotic  proper- 
ties, with  the  power  of  increasing  the  secretions,  particularly  tho.se  of  the  kidneys 
and  skin.  We  have  observed,  in  several  instances,  when  the  system  was  under 
its  influence,  a  dark-purplish  colotir  of  the  face  and  hands,  and  at  the  same  time 
considerable  languor  of  the  circulation.  Its  narcotic  effects  do  not  become  ol>- 
vious,  unless  when  it  is  taken  in  large  quantities.  In  overdoses  it  produces  nau- 
sea, vomiting,  faintness,  vertigo,  and  convulsive  muscular  movements.  A  case  is 
recorded  in  Casper's  Wochenschrift,  in  which  a  man  took,  in  one  forenoon,  from 
three  to  four  quarts  of  a  decoction  made  from  a  peck  of  the  stalks,  and  was 
attacked  with  pain  in  the  joints,  numbness  of  the  limbs,  dryness  of  the  mouth, 
and  palsy  of  the  tongue,  with  consciousnessunimpaired.thepulsequiet,  but  small 
and  rather  hard,  and  the  skin  cool.  The  symptoms  disappeared  under  the  use  of 
8timulant.s.  {Lond.  Med.Oaz.,  Sept.  1850,  p.  548.)*  Dulcamara  has  been  recom- 

*  Prof.  Caylus,  of  Leipsick,  has  made  numerous  experiments  upon  man  and  animals,  in 
relation  to  the  physiological  effects  and  relative  strength  of  dulcamara,  and  its  prepara- 
tions, including  solania,  with  the  following  results.  1.  They  are  poisonous,  and  may  prove 
fatal  in  overdoses.  2.  In  the  character  of  their  operation  they  are  identical.  3.  The  extract 
of  the  twigs  is  from  five  to  ten  times  stronger  than  the  twigs  themselves,  that  of  solania 
30  times  stronger  than  the  extract.  4.  They  produce  congestion  of  the  kidneys,  and  some- 
times an  increased  flow  of  urine,  which,  in  that  case,  is  always  albuminous.  5.  They  cause  a 
constant  and  remarkable  diminution  in  the  frequency  of  respiration,  and  death  from  their 
action  is  ascribed  to  a  paralyzing  influence  on  the  respiratory  nerve-centres.  6.  In  the  last 
period  of  their  operation,  they  weaken  while  they  accelerate  the  action  of  the  heart.  7. 
Prof.  Caylus  thinks  that  they  act  especially  on  the  spinal  marrow  and  medulla  oblongata, 
as  evinced  not  only  by  their  influence  on  the  breathing,  but  also  by  the  tetanic  contraction 
they  occasioned  in  the  muscles  of  the  chest  and  extremities.  8.  Tney  produce  little  direct 
effect  on  the  brain,  and  cause  but  a  feeble  contraction  of  the  pupil.  9.  Thev  increase  tho 
sensibility  of  the  skin,  and  have  no  direct  irritant  influence  on  thestomacb  and  bowels. 

They  are  applicable,  the  Professor  thinks,  to  spivsmodic  and  irritative  affections  of  tho 
respiratory  organs ;  and  inflammation  either  of  tne  lungs  or  bowels  constitutes  no  contra- 
indication to  them.  He  recommends  solania  in  the  form  of  acetate,  in  the  dose  of  from 
one-sixth  of  a  grain  to  a  grain.  He  prefers  the  alcoholic  extract  to  the  aqueous.  (Ann.  de 
Therap.,  A.D.  1859,  p.  24,  and  Arch.  Oin.,  Mars,  1859,  p.  350.)— JVb<c  to  the  twelfth  edition. 
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mended  in  various  diseases,  but  is  now  chiefly  employed  in  the  treatment  of  cuta- 
neous eruptions,  particularly  those  of  a  scaly  character,  as  lepra,  psoriasis,  and 
pityriasis.  In  these  complaints  it  is  often  beneficial,  especially  in  combination 
with  minute  doses  of  the  antiraonials.  Its  influence  upon  the  secretions  is  insuf- 
ficient to  account  for  its  favourable  efiTects.  Perhaps  they  may  be  ascribed  to  its 
sedative  influence  on  the  capillary  circulation.  It  is  said  to  have  been  beneficially 
employed  in  chronic  rheumatism  and  chronic  catarrh.  Antaphrodisiac  proper- 
ties have  been  ascribed  to  it.  We  have  seen  it  apparently  useful  in  mania  con- 
nected with  strong  venereal  propensities.  The  usual  form  of  administration  is 
that  of  decoction,  of  which  two  fluidounces  maybe  taken  four  times  a  day,  and 
gradually  increased  till  some  slight  disorder  of  the  head  indicates  the  activity  of 
the  medicine.  {See  Decoctum  Dulcamarse.)  An  extract  and  fluid  extract  are 
officinal.  The  dose  of  the  former  is  from  five  to  ten  grains,  of  the  latter  from  thirty 
minims  to  a  fluidrachm.  That  of  the  powder  would  be  from  thirty  grains  to  a 
drachm.  In  cutaneous  affections,  a  strong  decoction  is  often  applied  to  the  skin, 
at  the  same  time  that  the  medicine  is  taken  internally. 

Off.  Prep.  Decoctum  Dulcamaras,  f7.  S\;  Extractum  Dulcamarse,  C7. /S.;  Ex- 
tractum  Dulcamaras  Fluidum,  U.  S.;  Infusura  Dulcamaras,  Br.  W. 

ELATERIUM.  U.S.,  Br. 
Elaterium. 

A  substance  deposited  by  the  juice  of  the  fruit  of  Momordica  Elaterium,  Ec- 
balium  agreste  {Richard).  U.  S.  A  sediment  from  the  juice  of  the  Squirting 
Cucumber  fruit.  Br. 

The  British  Pharmacopoeia  recognises  the  fruit  under  the  name  of  Ecbalii 
Fractus,  Squirting  Cucumber  Fruil,  and  defines  it  as  the  fruit,  very  nearly 
ripe,  of  Ecbalium  Officinarum. 

Elaterion,  Fr.;  Elaterium,  Germ.;  Elaterio,  Ital.,  Span. 

Momordica.   Sex.  Syst.  Moncecia  Monadelphia.  —  Nat.  Ord.  Cucurbitacese. 

Oen.  Gh.  Male.  Calyx  five-cleft.  Corolla  five-parted.  Filaments  three.  Fe- 
male. Calyx  five-cleft.  Corolla  five-parted.  Style  trifid.  Gourd  bursting  elas- 
tically.    Willd. 

Momordica  Elaterium..  Willd.  Sp.  Plant,  iv.  605;  Woodv.  Med.Bot.^.  192, 
t.  72.  —  Ecbalium  agreate.  Richard;  Lindley,  Med.  and  (Econ.  Bot.  p.  95. — 
Ecbalium  officinarum.  Br.  —  Ecbalium  Elaterium.  French  Codex,  A.D.  1837. 
The  ivild  or  squirting  cucumber  is  a  perennialplant,  with  a  large  fleshy  root, 
from  which  rise  several  round,  thick,  rough  stems,  branching  and  trailing  like 
the  common  cucumber,  but  without  tendrils.  The  leaves  are  petiolate,  large, 
rough,  irregularly  cordate,  and  of  a  grayish-green  colour.  The  flowers  are  yel- 
low, and  proceed  from  the  axils  of  the  leaves.  The  fruit  has  the  shape  of  a 
small  oval  cucumber,  about  an  inch  and  a  half  long,  an  inch  thick,  of  a  greenish 
or  grayish  colour,  and  covered  with  stiff  hairs  or  prickles.  When  fully  ripe,  it 
separates  from  the  peduncle,  and  throws  out  its  juice  and  seeds  with  considerable 
force  through  an  opening  at  the  base,  where  it  was  attached  to  the  footstalk.  The 
name  of  squirting  cucumber  was  derived  from  this  circumstance, and  the  scientific 
and  officinal  title  is  supposed  to  have  had  a  similar  origin;  though  some  authors 
maintain  that  the  term  elaterium  was  applied  to  the  medicine, rather  from  the  mode 
of  its  operation  upon  the  bowels,  than  from  the  projectile  property  of  the  fruit.* 

This  species  of  Momordica  is  a  native  of  the  south  of  Europe,  and  is  culti- 
vated in  Great  Britain,  where,  however,  it  perishes  in  the  winter. f  Elaterium  is 
the  substance  spontaneously  deposited  by  the  juice  of  the  fruit,  when  separated 

*  From  the  Greek  «\stuva  I  drive,  or  exstTug  driver.  The  word  elaterium  was  used  by  Hip- 
pocrates to  signify  any  active  purge.  Dioscorides  applied  it  to  the  medicine  of  which  we 
are  treating. 

t  On  a  visit  to  Spain,  in  the  year  18G1,  the  authornoticed  the  plant  growing  abundantly 
in  different  localities  upon  the  Kock  of  Gibraltar,  especially  on  its  southern  declivity, 
which  faces  Africa,  where  in  some  spots  it  almost  covered  the  ground.  [Note  to  the  twelfth 
edition.) 
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and  allowed  to  8tand.  From  the  experimeaU  of  Dr.  Oliitterbuck,  it  has  been 
Hupj)o«ed  that  only  the  free  juice  about  the  seeds,  which  \a  obtained  without  ex- 
pression, aflFords  the  product.  The  substance  of  the  fruit  itself,  the  seeds,  as  well 
us  other  parts  of  the  plant,  have  been  thought  to  be  nearly  or  quite  inert.  From 
the  statements  made  by  Mr.  IJell  (see  note  below),  these  opinions  must  be 
sonu'what  modified;  but  there  is  no  doubt  that  strong  e.vpression  injures  the 
product.  When  the  fruit  is  sliced  and  placed  upon  a  sieve,  a  perfectly  limpid 
and  colourles.s  juice  flows  out,  which  soon  becomes  turbid,  and  in  the  course  of 
a  few  hours  begins  to  deposit  a  sediment.  This,  when  collected  and  carefully 
dried,  is  very  light  and  pulverulent,  of  a  yellowish-white  colour,  slightly  tinged 
with  green.  It  is  the  genuine  elaterium,  and  was  found  by  Clutterbuck  to  purge 
violently  in  the  dose  of  one-eighth  of  a  grain.  IJut  the  quantity  contained  in 
the  fruit  is  very  small.  Clutterbuck  obtained  only  si.x  grains  from  forty  cucum- 
bers. Commercial  elaterium  is  often  a  weaker  medicine,  owing  in  part,  perhaps, 
to  adulteration,  but  much  more  to  the  mode  in  which  it  is  prepared.  h\  order 
to  increase  the  product,  the  juice  of  the  fruit  is  often  expressed  with  great  force; 
and  there  is  reason  to  believe  that  it  is  sometimes  evaporated  so  as  to  form  an 
extract,  instead  of  being  allowed  to  deposit  the  active  matter.  The  French 
elaterium  is  prepared  by  expressing  the  juice,  clarifying  it  by  rest  and  filtration, 
and  then  evaporating  to  a  suitable  consistence.  As  the  liquid  remaining  after 
the  deposition  of  the  sediment  is  comparatively  inert,  it  will  be  perceived  that 
the  preparation  of  the  French  Codex  must  be  relatively  feeble.  The  following 
are  the  directions  of  the  British  PharmacopcBia.  "  Cut  the  fruit  lengthwise,  and 
lightly  press  out  the  juice.  Strain  it  through  a  hair  sieve,  and  set  aside  to  de- 
posit. Carefully  pour  off  the  supernatant  liquor;  pour  the  sediment  on  a  linen 
filter,  and  dry  it  on  porous  tiles,  with  a  gentle  heat.  The  decanted  fluid  may 
deposit  a  second  portion  of  sediment,  which  can  be  dried  in  the  same  way."  The 
latter  portion  deposited  is  of  a  lighter  colour.  (Pereira.)  The  slight  pressure 
directed  is  necessary  for  the  separation  of  the  juice  from  the  somewhat  immature 
fruit  employed.  The  perfectly  ripe  fruit  is  not  used ;  as,  in  consequence  of  its 
disposition  to  part  with  its  contents,  it  cannot  be  carried  to  market.  In  the 
British  Pharmacopoeia,  the  former  name  of  Extractum  Elaterii  of  the  London 
College  has  been  very  properly  abandoned ;  as  the  preparation  is  in  no  correct 
sense  of  the  word  an  extract.  As  the  plant  is  not  cultivated  in  this  country  for 
medicinal  purposes,  our  Pharmacopoeia  very  properly  adopts,  as  officinal,  the 
medicine  as  found  in  commerce.  It  is  brought  chiefly  from  England;  but  it  \s 
probable  that  a  portion  of  the  elaterium,  of  which  Dr.  Pereira  speaks  as  coming 
from  Malta,  reaches  our  market  also.* 

*  The  following  notice  of  the  cultivation  of  the  elaterium  plant,  and  the  preparation  of 
the  drug  at  Mitcham,in  Surrey,  England,  condensed  from  a  paper  by  Mr.  Jacob  Bell  in 
the  Pharm.  Journ.  for  October,  1850,  may  have  some  interest  for  the  American  reader. 
The  seeds  are  sown  in  March,  and  the  seedlings  planted  in  June.  In  the  luxuriant  plants 
the  stem  sometimes  acquires  an  extraordinary  breadth.  In  one  instance,  though  not 
thicker  than  the  forefinger  where  it  issued  from  the  earth,  it  was  iu  its  broadest  part  four 
inches  wide  and  half  an  inch  thick.  A  wet  season  interferes  with  the  productiveness  of 
the  plant.  At  the  spontaneous  separation  of  the  fruit,  it  throws  out  its  juice  sometimes  to 
t lie  distance  of  twenty  yards;  and  hazard  of  injury  to  the  eyes  is  incurred  by  walking 
among  the  plants  at  their  period  of  maturity.  A  bushel  of  the  fruit  weighs  40  pounds,  and 
the  price  varies  from  7  to  10  shillings  sterling.  In  the  manufacture  of  elaterium,  which 
begins  early  in  September,  the  fruit,  having  been  washed,  if  necessary,  to  cleanse  it  from 
earthy  matters,  is  sliced  longitudinally  into  halves,  and  then  submitted  to  expression, 
wrapped  in  a  hempen  cloth,  in  a  common  screw-press.  Considerable  force  is  used  in  the 
expression.  The  juice  is  then  strained  through  hair,  cypress,  or  wire  sieves,  and  set  aside 
for  deposition.  The  deposit  usually  takes  place  in  three  or  four  hours.  When  this  part  of 
the  process  is  completed,  the  supernatant  liquor  is  carefully  poured  off,  the  deposit  is 
placed  on  calico  cloths  resting  on  hair  sieves,  and  allowed  to  drain  for  about  twelve  hours, 
after  which  it  is  removed  by  a  knife,  spread  over  small  cloths,  and  dried  on  canvas  frames 
in  the  drying  stove.  About  half  an  ounce  of  fine  elaterium  is  obtained  from  a  bushel  of 
fruit.  Some  obtain  more:  but  the  product  is  inferior,  in  consequence  of  the  use  of  too 
much  force  in  the  expression.  Gk>od  elaterium  has  a  pale  pea-green  tint;  that  of  inferior 
quality  is  of  a  duller  hue.  The  juice  expelled  in  bursting  is  said  to  undergo  very  little 
change  in  the  air,  while  that  expressed  from  the  ripe  fruit  immediately  afterwards  becomes 
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Properties.  The  best  elaterium  is  in  thin  flat  or  slightly  curled  cakes  or 
fragments,  often  bearing  the  impression  of  the  muslin  upon  which  it  was  dried, 
of  a  greenish-gray  colour  becoming  yellowish  by  exposure,  of  a  feeble  odour,  and 
a  bitter  somewhat  acrid  taste.  It  is  pulverulent  and  inflammable,  and  so  light 
that  it  swims  when  thrown  upon  water.  When  of  inferior  quality,  it  is  some- 
times dark-coloured,  much  curled,  and  rather  hard,  breaking  with  difficulty,  or 
presenting  a  resinous  fracture.  The  Maltese  elaterium  is  in  larger  pieces,  of 
a  pale  colour,  sometimes  without  the  least  tinge  of  green,  destitute  of  odour, 
soft,  and  friable  ;  and  not  unfrequently  gives  evidence  of  having  been  mixed 
with  chalk  or  starch.  It  sinks  in  water. 

Dr.  Clutterbuck  first  observed  that  the  activity  of  elaterium  resided  in  the 
portion  of  it  soluble  in  alcohol  and  not  in  water.  This  fact  was  afterwards  con- 
firmed by  Dr.  Paris,  who  found  that  the  alcoholic  extract,  treated  with  boiling 
distilled  water,  and  afterwards  dried,  had  the  property  of  purging  in  minute  doses, 
while  the  remaining  portion  of  the  elaterium  was  inactive.  The  subsequent  ex- 
periments of  Mr.  Hennell,  of  London,  and  Mr.  Merries,  of  Edinburgh,  which  were 
nearly  simultaneous,  demonstrated  the  existence  of  a  crystallizable  matter  in 
elaterium,  which  is  the  active  principle,  and  has  been  named  elaterin.  Accord- 
ing to  Mr.  Hennell,  100  parts  of  elaterium  contain  44  of  elaterin.  It  of  a  green 
resin  {chlorophyll),  6  of  starch,  27  of  lignin,  and  six  of  saline  matters.  The  alco- 
holic extract  which  Dr.  Paris  called  elatin,  is  probably  a  mixture  of  elaterin 
and  the  green  resin  or  chlorophyll.* 

milky,  and  deposits  elaterium.  The  recently  burst  fruit,  therefore,  is  nearly  if  not  quite 
as  good  for  the  preparation  of  the  drug  as  that  collected  before  perfect  maturity.  For  a 
paper  on  the  cultivation  of  the  elaterium  plant  at  Hitchin,  Herts,  England,  taken  from 
the  Pharmaceutical  Journal,  see  the  Amei'ican  Journal  of  Pharmacy ,  March,  1800,  p.  163. 
[Note to  the  ninth  and  twelfth  editions.) 

*  Chlorophyll.  The  substance  to  which  Pelletier  gave  this  name,  under  the  impression 
that  it  was  a  peculiar  proximate  principle,  was  subsequently  supposed  by  that  chemist  to 
be  a  mixture  of  wax  and  a  green  fixed  oil.  [Journ.  de  Pharm.,  xix.  109.)  Afterwards, 
M.  Fremy  succeeded,  by  the  joint  action  of  a  menstruum  composed  of  two  parts  of  ether 
and  one  of  muriatic  acid  diluted  with  a  little  water,  in  separating  chloropliyll  into 
two  colouring  principles,  one  yellow  and  the  other  blue  ;  the  former  being  dissolved  by 
the  ether,  and  the  latter  by  the  muriatic  acid.  The  yellow,  M.  Fremy  proposed  to  name 
phylloxanthin,  the  blue  phyllocyanin.  (76i<^. ,  Avril,  1860,  p.  241.)  More  recently  MM. 
Fremy  and  Filhol  have  separately  made  further  very  interesting  investigations  into  the 
subject.  The  following  is  a  brief  abstract  of  the  proceedings  of  the  former  of  these  chem- 
ists. Those  of  the  latter,  which  do  not  differ  materially  in  their  results,  may  be  seen  in 
the  Journ.  de  Pharm.  et  de  Chim.  (4e  ser.,  ii.  304).  Chlorophyll,  treated  either  with  the 
alkaline  bases  or  acids,  is  resolved  into  the  two  principles  above  mentioned,  which, 
however,  cannot  be  readily  separated.  The  bases  act  in  three  different  modes,  according 
to  the  nature  of  the  base  itself.  1.  The  earthy  bases,  and  especially  alumina,  shaken 
with  an  alcoholic  solution  of  chlorophyll,  form  true  lakes ;  being  thrown  down  in  combina- 
tion with  the  green  matter,  and  leaving  a  little  yellow  matter,  and  a  fixed  oil  which  always 
accompanies  chlorophyll,  and  renders  it  so  difficult  to  be  obtained  pure.  But  this  lake 
with  baryta  is  easily  decomposed,  and  yields  the  green  principle  readily  to  boiling  alcohol, 
from  which  it  may  be  obtained  by  evaporation  ;  and  this  is  the  easiest  mode  of  preparing 
pure  chlorophyll.  2.  The  alkalies,  as  potassa  and  soda,  if  boiled  with  chlorophyll,  saponify 
the  fatty  matter,  and  resolve  the  pure  chlorophyll  into  the  two  principles  already  referred 
to  ;  but  these  cannot  be  separated.  3.  The  alkaline  earths,  as  lime  and  baryta,  and  es- 
pecially the  latter,  act  in  a  very  remarkable  manner.  By  long  boiling  with  chlorophyll, 
baryta  resolves  it  into  phylloxanthin  and  phyllocyanin.  The  former  being  insoluble  in 
water  is  precipitated ;  and  along  with  it  is  also  precipitated  an  insoluble  compound  of  the 
latter  with  baryta,  constituting  a  true  salt,  in  which  the  phyllocyanin  acts  the  part  of 
an  acid ;  and,  as  it  acts  in  like  manner  with  other  bases,  Fremy  considers  it  as  a  true  acid, 
and  changes  its  name  accordingly  to  phyllocyanic  acid.  Chlorophyll  may,  therefore,  be 
considered  as  a  peculiar  principle  analogous  to  the  natural  fats,  which,  under  the  action 
of  energetic  bases,  undergoes  a  kind  of  saponification;  the  phylloxanthin  representing 
the  glycerin,  and  the  phyllocyanic  acid  a  fatty  acid  coloured  bluish-green.  By  treating 
the  mass  thus  obtained  with. alcohol,  we  obtain  a  solution  of  the  phylloxanthin,  which, 
as  the  alcohol  evaporates,  separates  in  a  crystalline  form.  By  treating  with  sulphuric  acid 
the  phyllocyanate  of  baryta  left  behind,  we  obtain  the  phyllocyanic  acid,  which  is  solu- 
ble in  alcohol  and  ether.     Thus  the  two  principles  may  be  isolated. 

Phylloxanthin  is  neuter,  insoluble  in  water,  soluble  in  alcohol  and  ether,  and  crystal- 
lizable, sometimes  in  yellow  plates,  sometimes  in  reddish  prisms,  resembling  bichromate 
of  potassa,  and  possessing  dyeing  powers  analogous  to  those  of  chromic  acid. 
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Elaterin,  according  to  Mr.  Morrlen,  crygiallizes  when  pure  in  colourlesa 
niicroHcopic  rhombic  prinniH,  having  u  Hilky  a|)puarauce  when  in  manfl.  It  is 
extremely  bitter  and  soincwhut  acrid,  insoluble  in  water  and  alkaline  hoIu- 
tions,  Huiublo  in  alcohol,  ether,  and  iiot  olive  oil,  and  .sparingly  Moluble  in  di- 
lute acids.  At  a  temperature  between  300"  and  400°  it  melts,  ond  at  a  higher 
heat  is  dissipated  in  thick,  whitish,  ])ungent  vapour,  of  an  ammoniacal  odour.  It 
has  no  alkaline  reaction.  It  may  be  procured  by  evaporating  an  alcoholic  tinc- 
ture of  elaterium  to  the  consistence  of  thin  oil,  and  throwing  the  residue  while  yet 
warm  into  a  weak  boiling  solution  of  potassa.  The  pota8.sa  holds  the  green  resin 
in  solution,  and  the  elaterin  crystallizes  as  the  liquor  cools.  Mr.  Hennell  obtained 
it  by  treating  with  ether  the  alcoi)olic  extract  procured  by  the  spontaneous  evapo- 
ration of  the  tincture.  This  consists  of  elaterin  and  the  green  resin,  the  latter  of 
which,  being  much  more  soluble  in  ether  than  the  former,  is  completely  extracted 
by  this  fluid,  leaving  the  elaterin  pure.  But,  as  elaterin  is  also  slightly  soluble 
in  ether,  a  portion  of  this  principle  is  wasted  by  Mr.  Ilennell's  method.  By 
evaporating  the  ethereal  solution,  the  green  resin  is  obtained  separate.  Mr, 
Hennell  says  that  this  was  found  to  possess  the  purgative  property  of  elaterium,, 
as  it  acted  powerfully  in  a  dose  less  than  one-tliird  of  a  grain.  But  the  effect 
was  probably  owing  to  the  presence  of  a  portion  of  elaterin  which  had  been 
dissolved  by  the  ether.  The  late  Dr.  Duncan,  of  Edinburgh,  ascertained  that  the 
crystalline  principle  or  elaterin  produced,  in  the  quantity  of  j'^  or  Jg  of  a  grain, 
all  the  effects  of  a  dose  of  elaterium.  The  proportion  of  elaterin  varies  exceed- 
ingly in  different  parcels  of  the  drug.  Mr.  Morries  obtained  26  per  cent,  from 
the  best  British  elaterium,  15  per  cent,  from  the  worst,  and  only  5  or  6  per  cent, 
from  the  French;  while  a  portion,  procured  according  to  the  directions  of  the 
Loudon  College,  yielded  to  Mr.  Hennell  upwards  of  40  per  cent.  The  Br.  Phar- 
macopoeia directs  that  the  proportion  of  elaterin  should  not  be  less  than  20  per 
cent.  p]xperiments  by  Mr.  John  Williams  satisfactorily  prove  that  the  fruit, 
exhausted  of  the  free  juice  from  which  elaterium  is  obtained,  contains  very 
little  if  any  elaterin,  certainly  not  enough  to  compensate  for  the  cost  of  its  ex- 
traction. {Chem.  News;  Feb.  18,  1800,  p.  124.)  Mr.  Williams  substitutes  the 
name  of  echalin  for  that  of  elaterin ;  a  change  which,  we  think,  is  uncalled  for, 
at  least  so  long  as  that  of  elaterium  is  retained  for  the  medicine. 

Choice  of  Elaterium.  The  inequality  of  elaterium  depends  probably  more 
on  diversities  in  the  mode  of  preparation  than  on  adulteration.  Sometimes, 
however,  it  is  greatly  sophisticated  ;  and  large  quantities  are  said  to  have  been 
imported  into  this  country,  consisting  mainly  of  chalk,  and  coloured  green  arti- 
ficially. (B.  Canavan,  N.Y.  Journ.  of  Pharin.,  iii.  385.)  It  should  possess  the 
sensible  properties  above  indicated  as  characterizing  good  elaterium,  should  not 
effervesce  with  acids,  and  should  yield  from  one-sixth  to  one-fourth  of  elaterin. 

Medical  Properties  and  Uses.  Elaterium  is  a  powerful  hydragogue  cathartic, 
and  in  a  large  dose  generally  excites  nausea  and  vomiting.  If  too  freely  admin- 
istered, it  operates  with  great  violence  both  upon  the  stomach  and  bowels,  pro- 
ducing inflammation  of  these  organs,  which  has  in  some  instances  eventuated 
fatally.  It  also  increases  the  flow  of  urine.  The  fruit  was  employed  by  the  an- 
cients, and  is  recommended  in  the  writings  of  Dioscorides  as  a  remedy  in  mania 
and  melancholy.  Sydenham  and  his  contemporaries  considered  elaterium  highly 
useful  in  dropsy;  but,  in  consequence  of  some  fatal  results  from  its  incautious 

Phyllocyanie  acid  is  soluble  in  water,  alcohol,  and  ether,  giving  to  these  an  olive-like 
colour,  with  bronzed-red,  or  violet  reflections.  All  its  salts  are  brown  or  green ;  but 
only  the  alkaline  are  soluble  in  water.  This  acid  dissolves  in  sulphuric  and  muriatic 
acid,  giving  rise  to  solutions  which,  according  to  their  strength,  are  green,  reddish,  vio- 
laceous, or  beautifully  blue.  This  M.  Fremy  considers  the  important  fact  of  the  investi- 
gation, as  it  explains  the  various  tints  which  chlorophvU  oflers  in  vegetation. 

It  follows,  from  all  that  has  been  said,  that  chlorophyll  is  an  immediate  proximate 
principle,  of  great  motility,  which  undergoes  diversified  changes  of  colour  in  the  progress 
of  vegetation,  and  other  changes,  such  as  have  been  mentioned,  under  the  influence  of 
diflforent  reagents.  {Journ.  de  Pharm.  etde  Chim.,4es6T.,  ii.  185,  A.D.  1865.) — Note  to  the 
twelfth  and  thirteenth  editions. 
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employment,  it  fell  into  disrepute,  and  was  generally  neglected  till  again  brought 
into  notice  by  Dr.  Ferriar.  It  is  now  considered  one  of  the  most  efficient  hydra- 
gogue  cathartics  in  the  treatment  of  dropsical  diseases,  in  which  it  has  some- 
times proved  successful  after  all  other  remedies  have  failed.  The  full  dose  of  com- 
mercial elaterium  is  often  from  one  to  two  grains;  but,  as  in  this  quantity  it 
generally  vomits,  if  of  good  quality,  the  best  plan  is  to  give  it  in  the  dose  of  a 
quarter  or  half  of  a  grain,  repeated  every  hour  till  it  operates.  The  dose  of 
Clutterbuck's  elaterium  is  the  eighth  of  a  grain.  That  of  elaterin  is  from  the 
sixteenth  to  the  twelfth  of  a  grain,  and  is  best  given  in  solution.  One  grain 
may  be  dissolved  in  a  fluidounce  of  alcohol  with  four  drops  of  nitric  acid,  and 
from  30  to  40  minims  may  be  given  diluted  with  water.  W. 

ELEMI.  Br. 

Elemi. 

Botanical  source  undetermined,  probably  from  Canarium  commune.  A  con- 
crete resinous  exudation.  Br. 

Eesine  elemi,  Fr.;  Oelbaumharz,  Elemi,  Germ.;  Elemi,  Ital.;  Goma  de  limon,  Span. 

Amyris.  Hex.  Syst.  Octandria  Monogynia. — Nat.  Ord.  Terebintacese,  Juss.; 
Amyridese,  B.  Brown,  Liyxdley. 

Gen.  Ch.  Calyx  four-toothed.  Petals  four,  oblong.  Stigma  four-cornered. 
Berry  drupaceous.  Willd. 

Some  botanists  separate  from  this  genus  the  species  which  have  their  fruit  in 
the  form  of  a  capsule  instead  of  a  nut,  and  associate  them  together  in  a  distinct 
genus  with  the  name  of  Idea.  This  is  recognised  by  De  Candolle. 

Most  of  the  trees  belonging  to  these  two  genera  yield,  when  wounded,  a  resi- 
nous juice  analogous  to  the  turpentines.  It  is  not  improbable  that  the  drug, 
usually  known  by  the  name  of  el'^mi,  is  derived  from  several  different  trees. 
That  known  to  the  ancients  is  said  to  have  been  obtained  from  Ethiopia,  and  all 
the  elemi  of  commerce  was  originally  brought  from  the  Levant.  The  tree  which 
afforded  it  was  not  accurately  known,  but  was  supposed  to  be  a  species  of 
Amyris.  At  present  the  drug  is  said  to  be  derived  from  three  sources,  namely, 
Brazil,  Mexico,  and  Manilla.  The  Brazilian  is  believed  to  be  the  product  of  a 
plant  mentioned  by  Marcgrav  under  the  name  of  icicariba,  and  called  by  De  Can- 
dolle Icica  Icicariba.  It  is  a  lofty  tree,  with  pinnate  leaves,  consisting  of  three  or 
five  pointed,  perforated  leaflets,  smooth  on  their  upper  surface  and  woolly  be- 
neath. It  is  erroneously  stated  in  some  works  to  be  a  native  of  Carolina.  The 
elemi  is  obtained  by  incisions  into  the  trees,  through  which  the  juice  flows  and 
concretes  upon  the  bark.  The  Mexican  is  said  by  Dr.  Royle  to  be  obtained  from 
a  species  of  Elaphrium,  which  that  author  has  described  from  dried  specimens, 
and  proposes  to  name  E.  elemiferum.  {Mat.  Med.,  Am.  ed.,  p.  339.)  The  Ma- 
nilla elemi  is  conjecturally  referred  to  Canarium  commune.  (Ibid.,]).  340.) 

Elemi  is  in  masses  of  various  consistence,  sometimes  solid  and  heavy  like  wax, 
sometimes  light  and  porous ;  unctuous  to  the  touch  ;  diaphanous ;  of  diversified 
colours,  generally  greenish  with  intermingled  points  of  white  or  yellow,  some- 
times greenish-white  with  brown  stains,  sometimes  yellow  like  sulphur;  fragile 
and  friable  when  cold;  softening  by  the  heat  of  the  hand;  of  a  terebinthinate 
somewhat  aromatic  odour,  diminishing  with  age,  and  said,  in  some  varieties,  to 
resemble  that  of  fennel ;  of  a  warm,  slightly  bitter,  disagreeable  taste ;  entirely 
soluble,  with  the  exception  of  impurities,  in  boiling  alcohol ;  and  affording  a 
volatile  oil  by  distillation.  A  variety  examined  by  M.  Bonastre  was  found  to  con- 
sist of  60  parts  of  resin,  24  of  a  resinous  matter  soluble  in  boiling  alcohol,  but 
deposited  when  the  liquid  cools,  125  of  volatile  oil,  2  of  extractive,  and  IS  of 
acid  and  impurities.  M.  Baup  found  the  resin  to  be  of  two.kinds,  one  amorphous, 
the  other  crystallizable ;  the  latter  of  which  he  proposes  to  call  eZe7>im.  (Journ. 
de  Pharm.,  Be  ser.,  xx.  331.)  Elemi  is  sometimes  adulterated  with  colophony 
and  turpentine.  The  Manilla  elemi  is  in  masses  of  a  light-yellowish  colour,  in- 
ternally soft,  and  of  a  strong  odour  of  fennel.  (Boyle.)  We  have  been  told  that 
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a  coHsiili-nibh!  amount  of  oU'ini  is  used  in  this  country  hy  the  baiters.  Dr.  Kniil 
Mannkod' obtained  from  Brazilian  olcnii  about  G  i>c'r  cent.  ofaculourlfHs  volatilu 
oil,  insoluble  in  water,  but  easily  dissolved  both  by  alcohol  and  ether,  of  a  not 
unpleasant  odour,  and  a  somewhat  acrid  and  bitter  taste,  and  of  a  coinpo^itioD 
represented,  accordinji;  to Stenhouse  and  Deville,  by  tlu;  formula CjII,.  Dr.  Munn- 
kolV  ciinsidirs  the  oil  as  coineidiuf;  in  medical  properties  with  oil  of  turpentine, 
for  wliich  it  may  be  substituted,  with  the  advantaj^e  of  a  lossdi.saik'reeable  taste. 
{li.  and  F.  Medico-vhir.  Jiec,  July,  1859,  p.  170,  from  Vircfww's  Arc/no.) 

Midical  Properties  and  Usea.  Elemi  has  properties  analogous  to  those  of  the 
turpentines;  but  is  exclusively  applied  to  external  use.  In  the  United  States  it 
is  rarely  employed  even  in  this  way.  In  the  Pharmacy  of  Europe  it  enters  into 
the  composition  of  numerous  plasters  and  ointments.  We  are  told  that  it  is  oc- 
casionally brought  to  this  country  in  small  fragments,  mixed  with  the  coarser 
kinds  of  gum  arable  from  the  Levant  and  India. 

OJ/'.  Prep.  Unguentum  Elemi,  Br.  W. 

ERGOTA.  U.S.,  Br, 
Ergot. 

The  diseased  seed  of  Secale  cereale.  U.  S.  The  sclerotium  (compact  myce- 
lium or  spawn  of  Claviceps  purpurea,  Tulasne),  produced  within  the  paleae  of 
the  common  rye,  Secale  cereale.  Br. 

Spurred  rye ;  Secale  comutum ;  Siegle  ergote,  Fr.;  Mutterkorn,  Germ. 

In  all  the  Graminaceae  or  grass  tribe,  and  in  some  of  the  djperacese,  the 
place  of  the  seeds  is  sometimes  occupied  by  a  morbid  growth,  which,  from  its 
resemblance  to  the  spur  of  a  cock,  has  received  the  name  of  ergot,  adopted  from 
the  French.  This  product  is  most  frequent  in  the  rye,  Secale  cereale,  and,  hav- 
ing been  found,  as  occurring  in  that  plant,  to  possess  valuable  medicinal  pro- 
perties, was  adopted  in  the  first  edition  of  the  U.S.  Pharmacopoeia,  under  the 
name  of  secale  comutum  or  spurred  rye.  In  the  edition  of  1 840,  this  name 
was  changed  for  ergota,  in  conformity  with  the  nomenclature  of  the  London  and 
Edinburgh  Colleges.  It  is  probable  that  this  morbid  growth  has  similar  pro- 
perties from  whatever  plant  derived;  and  the  fact  has  been  proved  in  relation 
to  the  ergot  of  wheat.  (See  Am.  Journ.  of  Med.Sci.,  N.  S.,  xxxii.  4t9.)  Indeed, 
in  a  ca.se  reported  b}'  Dr.  D.  L.  McGugin  {Iowa  Med.  Journ.,  \v.  93),  this  variety 
of  ergot  is  said  to  have  succeeded  promptly,  when  that  of  rye,  previously  tried, 
had  failed.* 

Different  opinions  have  been  held  in  relation  to  the  nature  of  this  singular  sub- 
stance. In  a  note  on  the  next  page  are  contained  the  observations  made  on  the 
subject  in  former  editions  of  the  dispensatory.  More  recent  investigations  by  M. 
L.-Il.  Tulasne,  while  they  confirm  the  opinion  of  De  Candolle  that  the  ergot 
is  a  new  product,  altogether  distinct  from  the  grain  of  the  rye,  have  developed, 
in  an  apparently  quite  satisfactory  manner,  the  whole  history  of  this  mush- 
room, which,  if  only  for  the  curious  and  highly  interesting  stages  of  its  progress, 

*  Ergot  of  Wheat.  M.  Leperdriel,  jun.,  of  Montpellier,  in  France,  recommends  this 
product  as  preferable  to  the  ergot  of  rye,  on  the  grounds  that  it  is  destitute  of  the  poison- 
ous properties  of  the  latter,  and  is  more  certain  as  a  remedy,  in  consequence  of  being 
k«s  liable  to  change.  The  former  point  is,  to  say  the  least,  very  uncertain ;  but  in  rela- 
tion to  the  latter  there  is  some  reason  to  think  that  M.  Leperdriel  is  right;  for  Prof. 
Bentley,  of  London,  found  that  of  two  specimens,  one  of  the  ergot  of  rye,  the  other  of 
wheat,  which  had  been  kept  under  similar  circumstances  for  ten  years,  the  former  was 
quite  destroyed,  while  the  latter  was  apparently  unchanged.  Ergot  is  rarer  in  wheat 
than  in  rye;  and  in  the  head  of  the  former  there  is  generally  but  one  and  very  rarely 
more  than  two  of  the  diseased  grains.  It  is  produced  usually  in  wheat  in  wet  seasons, 
and  on  that  side  of  the  head  most  exposed  to  the  dampness.  It  is  shorter  and  much 
thicker  than  the  ergot  of  rye,  being  about  half  an  inch  long  and  throe-quarters  of  an 
iuch  or  more  in  circumference,  and  cleft  into  two  or  three  divisions.  In  colour  and 
smell  it  resembles  the  spurred  rye.  (Pharm.  Journ.  and  Trans. ^  March  and  April,  1868, 
pp.  423  and  442.)— iVb<e  to  the  twelfth  edition 
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merits  a  brief  notice  here.*  The  chief  source  of  failure  in  the  investigation  of 
this  subject  has  been,  that  observers  have  fixed  their  attention  on  some  one  stage 
in  the  development  of  the  fungus,  and  ceased  to  push  their  inquiries  further. 
There  are  three  successive  stages,  in  each  of  which  the  plant  presents  a  pecu- 
liar form.  It  has  already  been  largely  developed,  when  it  begins  to  project  be- 
yond the  glume,  which  has  protected  its  early  growth ;  but  there  are  usually 
other  flowers  at  the  same  time  which  present  it  in  a  rudimentary  state.  It  be- 
gins Avith  a  structure  M'hich  M.  Tulasne  calls  the  sphacelia.  This  appears  on 
the  outside  of  the  ovary  of  the  flower,  and  is  intimately  attached  to  it.  Its 
development  commences  with  that  of  the  pistil,  which  serves  as  a  soil  for  it. 
The  ovary  of  the  rye  consists  of  a  cellular  membrane  of  two  coats,  the  outer 
of  which  has  a  thick  parenchyma,  white  and  gorged  with  juice,  the  inner  is  very 
delicate  and  green.  The  sphacelia,  when  it  takes  possession  of  the  ovary,  iden- 
tifies itself  Avith  the  outer  parenchyma,  and  in  some  measure  replaces  it,  being 
as  it  were  borne  by  the  inner  membrane.  It  rapidly  increases,  taking  the  form 
of  the  ovary,  and  almost  obliterating  its  cavity.  The  ovule  is  either  entirely 
wanting,  or  may  be  seen,  on  a  careful  examination,  in  an  imperfect  form.  For 
some  time  the  parasite  is  represented  entirely  by  the  sphacelia,  which  is  an 
oblong,  fungous  mass,  almost  homogeneous,  soft  and  tender,  marked  on  its  sur- 
face by  numerous  sinuous  furrows,  and  having  within  many  irregular  cavities, 

*  Ergot  was  at  one  time  thought  to  be  merely  the  seed  altered  by  disease;  the  morbid 
condition  being  ascribed  by  some  to  the  agency  of  an  insect,  by  others  to  excess  of  heat 
and  moisture.  A  second  opinion  considered  it  a  parasitic  fungus,  occupying  the  place  of 
the  seed.  This  was  entertained  by  De  Candolle,  who  called  the  fungus  Selerotium  Clavus. 
According  to  a  third  and  intermediate  opinion,  the  ergot  is  the  seed,  diseased  and  en- 
tirely perverted  in  its  nature  by  the  influence  of  a  parasitic  fungus,  attached  to  it  from 
the  very  beginning  of  its  development.  This  view  was  put  forth  by  M.  Leveille,  in  a 
memoir  published  in  the  Annals  of  the  Linnwan  Society  of  Paris  for  the  j'car  1826.  He 
gave  to  the  supposed  fungus  the  name  of  Sphacelia  segetum;  but  his  observations  as  to  its 
characters  have  not  been  sustained.  Until  within  a  very  few  years,  the  credit  was  ascribed 
to  the  late  Mr.  E.  J.  Quekett,  of  London,  of  having  fully  investigated  this  subject,  and 
established  the  last-mentioned  view  of  the  nature  of  ergot.  According  to  Mr.  Quekett,  the 
beginning  of  the  growth  of  the  ergot  is  marked  by  the  appearance,  about  the  young  grain 
and  its  appendages,  of  multitudes  of  minute  filaments  like  cobwebs,  which  run  over  all  its 
parts,  cementing  anthers  and  stigmas  together,  and  of  a  white  coating  upon  the  surface  of 
the  grain,  from  which,  upon  immersion  in  water,  innumerable  minute  particles  separate, 
which  after  a  time  sink  in  the  fluid.  These  particles,  when  examined  by  the  microscope, 
prove  to  be  the  germs  or  sporidia  of  a  species  of  fungus,  and  may  be  observed  to  sprout  and 
propagate  in  various  ways  under  favourable  circumstances.  Their  length,  upon  the  aver- 
age, is  about  the  four-thousandth  of  an  inch.  The  filaments  are  the  results  of  the  growth 
of  these  singular  germs.  The  sporidia  and  filaments  do  not  increase  with  the  increase  of 
the  ergot ;  and,  when  this  has  projected  beyond  the  palea?  and  become  visible,  it  has  lost 
a  portion  of  its  white  coati,ng,  and  presents  a  dark-violet  colour.  It  now  increases  with 
great  rapidity,  and  attains  its  full  size  in  a  few  days.  When  completely  developed,  it  ex- 
hibits very  few  of  the  filaments  or  sporidia  upon  its  surface.  But  Mr.  Quekett  believed 
that  the  germs  of  the  fungus  emit  their  filaments  through  the  tissue  of  the  ergot  when 
young  and  tender,  and  that,  as  this  increases,  it  is  made  up  partly  of  the  diseased  struc- 
ture of  the  grain,  and  partly  of  the  fungus.  The  plant  was  named  by  Mr.  Quekett 
Ergoteetia  abortifaciens ;  for  which  title  Dr.  Pereira,  at  the  suggestion  of  the  Rev.  M.  J. 
Berkeley,  substituted  that  of  Oidium  abortifaciens.  This  view  of  the  nature  and  cause  of 
ergot  is  supported  by  the  asserted  facts,  that  the  microscopic  fungus  has  an  existence  in- 
dependent of  the  morbid  grain,  being  found  in  various  other  parts  of  the  plant,  and  grow- 
ing even  when  entirely  separated  from  it;  and  tbat  the  sporidia  or  white  dust  upon  the 
surface  of  ergot,  if  applied  to  the  seeds  of  certain  Graminncese  before  germination,  or 
sprinkled  on  the  soil  at  the  roots  of  the  plants  after  they  have  begun  to  grow,  will  give 
rise  to  ergotized  fruit.  That  the  ergot  is  not  itself  a  peculiar  fungus,  but  the  perverted 
grain,  was  supposed  to  be  evinced  by  the  frequent  remains  of  the  stigma  upon  its  sum- 
mit, by  the  scales  at  its  base,  and  by  the  circumstance  that  in  some  instances  only  a 
portion  of  the  seed  is  ergotized.  (See  ylm.  Jowm.  o/PAarw.,  xi.  116  and  237.)  It  is  a 
curious  fact,  that  the  observations  of  Mr.  Quekett  were  generally  correct,  and  have  been 
verified  by  M.  Tulasne  himself;  yet  the  plant  is  only  accidentally  present,  and  is  wholly 
distinct  from  the  true  ergot  fungus.  The  fact  noted  that  the  sporidia  of  Mr.  Quekett 's 
fungus  are  apparently  capable,  if  applied  to  the  seeds  of  certain  Graminacea>,  or  sprinkled 
on  the  soil  where  they  grow,  of  giving  rise  to  ergot  in  these  plants,  is  readily  explicable  on 
the  supposition,  that  the  sporidia  might  have  been  mixed  with  those  of  the  proper  ergot. 
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which,  118  well  as  tho  outer  coat,  arc  uniformly  covered  with  linear  parallel  cells. 
Prom  the  summits  of  the.^o  peripheric  eells,  internal  as  well  as  external,  isgao 
oval  corpuscles,  from  the  5  to  the  7  thousandths  of  a  millimeter  in  len;^th,  which 
spread  upon  neii^hhourinfif  objects,  and  especially  the  flumes  of  the  flowers 
they  inhabit.  They  are  a  kind  of  reproductive  cells,  called  conidia,  which  are 
])roduced  by  many  funj?i,  lonj?  before  the  perfect  plant  i«  developed.  M.  Tu- 
lasne  culls  them  "  apennatie.''^  In  the  early  staj^e,  the  sphacelia  respects  the  top 
of  the  ovary  and  the  stij^mas  attached.  The  stamens  often  abort;  but  the  fila- 
ments and  anthers  may  sometimes  be  seen  l)uried  in  the  tissue  of  the  sphacelia, 
and  altered  by  its  action.  Sometimes  the  ovule  is  not  completely  al)orted,  but  is 
certainly  never  developed  into  a  monster  grain.  In  all  ergotted  plants,  the  top 
of  the  pistils  and  stigmas,  when  they  remain,  are  often  covered  with  a  mouldi- 
ness,  consisting  of  spores  and  entangled  filaments,  which  end  by  covering  the 
parts  with  an  abundant  ashy  or  sooty  powder.  This  is  a  different  fungus,  and  was 
confounded  by  Mr.  Quekett  with  the  ergot  plant.  It  is  found  as  well  in  the  non- 
ergotted  as  the  ergotted  flowers,  and  in  tho.se  of  plants  which  do  not  bear  ergot. 
At  a  somewhat  advanced  period  of  the  development  of  the  sphacelia,  there  ex- 
udes, especially  from  the  summit,  a  very  adhesive  juice,  which  spreads  over  that 
structure,  bearing  along  with  it  an  immense  number  of  theseedlets  or  "sper- 
maties.'''  This  leaves  on  the  surface  when  dry  an  oily  appearance,  and  afterwards 
the  spots,  where  it  remains,  become  brownish  or  blackish.  But  this  exudation 
does  not  appear  until  the  sphacelia  has  ceased  to  constitute  the  whole  plant. 

At  the  base  of  the  sphacelia  is  produced  a  compact  body,  violet-black  without 
and  white  within,  which  is  the  ergot  in  a  rudimentary  state.  With  this  com- 
mences the  second  stage  in  the  development  of  the  fungus.  The  young  ergot  is 
everywhere  invested  by  the  tissue  of  the  xphacelia  (which  Tulasne  calls  also 
sper-magonia,  from  its  office) ;  but,  as  it  increases,  it  seems  to  be  placed  below 
the  spermatopheroHS  apparatus,  and  raises  it  steadily  out  of  the  floral  bractes 
which  concealed  it,  ending  by  supporting  it  wholly  at  its  summit.  Some- 
times are  carried  with  it  the  atrophied  ovary,  which  still  shows  the  hairs  that 
crowned  it,  and  some  remains  of  the  stigmas.  It  results  that  the  ergot,  which 
is  technically  the  sclerotium  of  the  fungus,  remains  for  some  time  concealed  in 
the  sphacelia,  so  that  this  seems  to  constitute  the  whole  plant.  But,  when  the 
function  belonging  to  this  has  been  fulfilled,  which  is  apparently  to  impregnate 
the  sclerotium,  it  begins  to  become  dry,  and  is  much  deformed.  The  ergot,  on 
the  contrary,  increases  in  all  directions,  and  soon  appears  above  the  glume. 
As  it  augments,  the  thin  coating  which  it  has  received  from  the  sperraatophe- 
rous  tissue,  especially  below,  gradually  becomes  thinner,  and  seems  to  disap- 
pear; so  that  its  surface,  in-stead  of  being  uniformly  violet-black,  is  only  here 
and  there  covered  with  the  remains  of  the  tissue,  or  by  a  deposit  of  the  coni- 
dia or  " spermatie."  Nevertheless,  the  sphacelia,  deformed,  shrunken,  and  worn 
away  by  rains  and  other  causes,  remains  long  at  the  top  of  the  ergot,  along  with 
the  abortive  ovary,  &c.,  and  may  even  continue  to  adhere  when  the  ergot  ia 
detached  from  the  plant. 

The  time  required  for  the  full  development  of  the  sphacelia  and  the  ergot  or 
sclerotium  varies,  no  doiibt;  but  a  rapidity  of  growth  has  been  claimed  for  it 
which  the  truth  will  not  warrant.  The  period  has  even  been  estimated  at  three 
days ;  but  this  is  much  too  short.  In  an  example  under  the  observation  of  M. 
Tulasne,  at  least  a  month  elapsed  after  the  appearance  of  the  sphacelia,  before 
the  growth  was  completed. 

Apart  from  an  obscure  resemblance  to  the  seed  of  the  plant  supporting  it, 
the  ergot  has  absolutely  nothing  in  common  with  the  normal  grain,  and  it  is 
surprising  how  it  should  have  come,  after  investigation,  to  be  considered  as  ihe 
hypertrophied  seed.  The  anatomical  structure  and  all  the  physical  characters 
of  ergot  are  those  of  the  mushrooms,  or  rather  of  a  sclerotic  mycelium.  The 
parenchyma,  which  is  white,  dry,  and  brittle,  consists  in  all  its  parts  of  minute 
utricles,  globular  or  polyhedric,  with  rather  thick  walls,  intimately  united, 
and  filled  with  a  limpid  oil,  but  feebly  coloured  with  iodine.     The  superficial 
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utricles,  which  alone  are  coloured,  have  an  outer  wall  thicker  than  the  inner, 
and  the  colour  of  these  is  what  gives  its  characteristic  hue  to  ergot.  Not  the 
least  trace  of  starch  is  to  be  detected. 

The  germination  of  the  ergot,  and  the  growth  of  a  minute  mushroom,  are  the 
last  stage  in  the  develop aient  of  this  fungus.  About  three  months  after  ergot 
has  been  planted  in  a  suitable  soil,  evidences  of  germination  are  seen  in  the 
sprouting  of  little  globular  prominences  at  points  on  its  surface,  which  gradu- 
ally enlarge,  and  raise  themselves  from  the  surface  upon  cylindrical  stems,  imi- 
tating in  a  diminutive  way  the  growth  of  ordinary  mushrooms.  These  little 
fungi  belong  to  the  genus  Hphatria.  As  they  increase,  the  interior  of  the  ergot 
becomes  exhausted,  no  doubt  by  contributing  to  their  growth;  so  that  this  pro- 
duct seems  to  act  the  part  of  certain  tubers,  in  the  higher  forms  of  vegetation,  con- 
taining germs,  and  nourishment  for  their  development.  Falling  to  the  ground,  in 
its  natural  course,  the  ergot  in  the  soil  germinates,  and  produces  mushrooms,  the 
spores  of  which,  carried  up  with  the  juices  of  rye,  become  lodged  in  the  ovary, 
where  they  begin  the  course  of  life  and  progress  which  has  been  delineated. 
Tulasne  has  given  the  name  of  Claviceps  purpurea  to  the  whole  fungus.  There 
may  be  other  species  of  Claviceps,  giving  rise  to  ergot  in  other  plants.  Thus  M. 
Tulasne  believes  that  the  ergot  of  the  reed  is  a  diiferent  species  ;  but  there  is  no 
reason  to  think  that  any  other  species  is  concerned  in  the  product  of  any  variety 
of  ergot  that  has  been  in  medical  use.  (Annales  des  Sciences  Naturelles,  3e 
ser.,  XX.  5,  A.D.  1853.) 

The  ergot  usually  projects  out  of  the  glume  or  husk  beyond  the  ordinary  out- 
line of  the  spike  or  ear.  In  some  spikes  the  place  of  the  seeds  is  wholly  occu- 
pied by  the  ergot,  in  others  only  two  or  three  spurs  are  observed.  It  is  said  to 
be  much  more  energetic  when  collected  before  than  after  harvest.  Rye  has  gen- 
erally been  thought  to  be  most  subject  to  the  disease  in  poor  and  wet  soils,  and 
in  rainy  seasons ;  and  intense  heat  succeeding  continued  rains  has  been  said  to 
favour  its  development,  especially  if  these  circumstances  occur  at  the  time  the 
flower  is  forming.  It  is  now,  however,  asserted  that  moisture  has  little  or  no- 
thing to  do  with  its  production.*  It  should  not  be  collected  until  some  days 
after  it  has  begun  to  form ;  as,  according  to  M.  Bonjean,  if  gathered  on  the  first 
day  of  its  formation,  it  docs  not  possess  the  poisonous  properties  which  it  ex- 
hibits when  taken  on  the  sixth  day.  (See  Fharm.  Journ.,  Jan.  1842.) 

Properties.  Ergot  is  in  solid,  brittle  yet  somewhat  flexible  grains,  from  a 
third  of  an  inch  to  an  inch  and  a  half  long,  from  half  a  line  to  three  lines  in  thick- 
ness, cylindrical  or  obscurely  triangular,  tapering  towards  each  end,  obtuse  at 
the  extremities,  usually  curved  like  the  spur  of  a  cock,  marked  with  one  or  two 
longitudinal  furrows,  often  irregularly  cracked  or  fissured,  of  a  violet-brown 
colour  and  often  somewhat  glaucous  externally,  yellowish-white  or  violet-white 
within,  of  an  unpleasant  smell  when  in  mass  resembling  that  of  putrid  fish, 
and  of  a  taste  which  is  at  first  scarcely  perceptible,  but  ultimately  disagreeable 
and  slightly  acrid.  Under  the  microscope  the  surface  appears  more  or  less  cov- 
ered with  sporidia,  which  occasion  its  glaucous  aspect ;  and  the  interior  struc- 
ture is  found  to  be  composed  of  minute  roundish  cells,  containing,  according 
to  Quekett,  particles  of  oil.  Ergot  yields  its  virtues  to  water  and  alcohol.  The 
aqueous  infusion  or  decoction  is  claret-coloured,  and  has  an  acid  reaction.  It 
is  precipitated  by  acetate  and  subacetate  of  lead,  nitrate  of  silver,  and  tincture 
of  galls;  but  aff"ords  with  iodine  no  evidence  of  the  presence  of  starch.  Long 
boiling  impairs  the  virtues  of  the  medicine. 

Ergot  has  been  analyzed  by  Vauquelin,  Winckler,  Wiggers,  Wright,  Legrip, 
and  several  others.  The  analysis  by  M.  Legrip  is  among  the  most  complete. 
That  chemist  obtained  from  100  parts  of  ergot  34-50  parts  of  a  thick,  fluid, 

*  Mr.  J.  Price  Wetherill  informed  the  author  that,  in  two  seasons,  he  had  found  rye, 
sown  very  late,  so  as  scarcely  to  come  up  before  spring,  to  be  almost  universally  ergot- 
ized ;  while  neighbouring  rye,  sown  at  the  proper  season,  in  the  same  kind  of  soil  pre- 
cisely, had  nothing  of  the  disease,  though  the  seed  was  the  same  in  both  cases.  {^Note  to 
the  sixth  edition.) 
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fixed  oil,  of  a  fine  yell«)W  colour;  2  75  of  gtarch ;  100  of  albumen  ;  225  of 
inulin;  250  of  gum;  1-25  of  uucrystnllizuble  sugar;  275  of  a  brown  resin; 
'ibQ  oi  fnngin  ;  13  50  of  vcgeto-animal  matter;  0*75  of  oHuiazomu;  0*50  of  a 
fatty  acid;  2450  of  lignin;  0  50  of  colouring  principles;  an  odorous  principle 
not  isolated;  2  25  of  fungate  of  potassa;  050  of  chloride  of  sodiiun;  050  of 
sulphate  of  lime  and  magnesia;  1*25  of  subphosphate  of  lime;  025  of  oxide  of 
iron;  015  of  silica;  and  250  of  water,  with  235  loss,  (^Ann.  de  Tlierap.,  1845, 
p.  44  )  Wiggers  obtained  a  substance  which  he  denominated  ergotin,  iinder  the 
impression  that  it  was  the  active  ingredient.  It  was  reddish-brown,  of  a  pecu- 
liar nauseous  odour  and  bitter  slightly  acrid  taste,  soluble  in  alcohol,  but  insolu- 
ble in  water  or  ether.  It  was  obtained  by  digesting  ergot  in  ether  and  afterwards 
in  alcohol,  evaporating  the  alcoholic  solution,  and  treating  the  extract  thus  ob- 
tained with  water,  which  left  the  ergotin  undissolved.  It  was  given  with  fatal 
effects  to  a  hen.  But,  though  the  ergotin  of  Wiggers  may  exercise  some  influ- 
ence on  the  system,  it  is  very  obvious  that  it  cannot  be  the  active  principle  of 
ergot,  which  yields  its  virtues  to  water,  and  partially  at  least  to  ether.  Dr.  Wright 
supposed  the  virtues  of  ergot  to  reside  in  the  fixed  oil,  which  he  therefore  recom- 
mended as  a  substitute  for  the  medicine.  'i\\Q  oil  of  ergot,  when  obtained  from 
grains  recently  collected,  is,  according  to  Dr.  Wright,  often  quite  free  from 
colour;  but,  as  usually  prepared,  is  reddish-brown.  It  has  a  disagreeable,  some- 
what acrid  taste,  is  lighter  than  water,  and  is  soluble  in  alcohol  and  alkaline 
solutions.  It  is  prepared  by  forming  an  ethereal  tincture  of  ergot  by  the  process 
of  displacement,  and  evaporating  the  ether  with  a  gentle  heat.  Experience  has 
shown  that,  though  the  oil  thus  prepared  with  ether  may  have  produced  effects 
analogous  to  those  of  ergot,  they  were  to  be  ascribed  rather  to  some  principle 
extracted  along  with  the  oil  by  the  menstruum  than  to  the  oil  itself;  for,  when 
procured  by  expression,  this  has  been  found  to  be  inactive.  Indeed,  Prof.  Proc- 
ter has  ascertained  that  it  contains  a  little  secalin,  one  at  least  of  the  active 
principles  of  ergot,  which  maybe  separated  from  it  by  washing  with  acidulated 
water.  According  to  Mr.  T.  K.  Baker,  the  oil  has  a  taste  and  smell  similar  to 
those  of  castor  oil,  with  which  it  also  agrees  in  ultimate  composition,  and  yields 
analogous  results  in  saponification.  {Am.  Journ.  of  Pharm.,  xxiv.  101-2.)  The 
suga)-  of  ergot  was  found  by  Mitscherlich  to  be  peculiar,  and  was  named  by  him 
viycose.  He  described  it  as  crystallizable,  ver}''  soluble  in  water,  almost  insoluble 
in  cold  but  dissolved  by  about  100  parts  of  boiling  alcohol,  quite  insoluble  in 
ether,  and  without  the  action  of  glucose  on  the  salts  of  copper.  Its  formula  is 
C„H„0„+2H0.  {Am.  Journ.  of  Pharm.,  xxx.  346.)  Dr.  F.  L.  Winckler  dis- 
covered a  peculiar  colouring  matter  in  ergot,  which  he  considered,  if  not  iden- 
tical with  heraatin,  as  closely  resembling  it.   {Pharm.  Journ.,  xii.  86.) 

Secalia.  Propylamia.  By  the  same  chemist  a  volatile  alkaloid  was  detected 
in  ergot,  which  he  named  aecalin  {secalia),  and  believed  to  exist  in  the  drug  in 
the  form  of  ergotate  of  secalin,  being  combined  with  the  ergotin  of  Wiggers,  to 
which  he  ascribed  acid  properties,  and  therefore  gave  the  name  of  er^o/ie  acid. 
This  alkaloid  has  been  ascertained  to  be  identical  \v\ih propylamin  {propylamia), 
the  odorous  principle  of  herring  pickle.  Winckler  obtained  it  by  distilling  the 
watery  extract  of  ergot  with  potassa.  The  following  process,  employed  by  Prof. 
Procter,  yields  it  with  facility.  Ergot,  having  been  exhausted  by  ether,  is  sub- 
mitted to  percolation  with  water ;  the  aqueous  solution,  after  the  addition  of  four 
times  its  bulk  of  alcohol,  which  precipitates  the  gummy  and  albuminous  matter, 
is  filtered;  the  liquid  is  concentrated  and  mixed  with  milk  of  lime,  and  the  mix- 
ture distilled  into  a  receiver  containing  water  acidulated  with  sulphuric  acid. 
The  secalia  escapes  freely,  and  is  condensed  in  the  receiver,  forming  a  sulphate 
with  the  acid  present.  If  to  a  little  of  this  liquid  a  drop  of  solution  of  potassa 
is  added,  the  odour  of  ergot  is  perceived;  and  the  presence  of  a  rod  moistened 
with  muriatic  acid  produces  visible  vapours  of  muriate  of  secalia.  {Proceed,  of 
the  Am.  Pharm.  Assoc,  A.D.  1857.)  It  can  scarcely  be  doubted  that  the  virtues 
of  ergot  are  connected  in  some  degree  with  this  alkaloid;  and  the  conjecture  of 
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Winckler  that  the  ergotate  of  secalia  is  the  active  principle  of  ergot,  if  wrong, 
is  so  probably  only  by  its  exclusiveness.* 

The  odour  of  ergot  is  no  doubt  owing  to  the  liberation  of  its  volatile  alkaloid, 
probably  in  consequence  of  a  slow  decomposition  of  the  native  salt.  A  method 
of  detecting  ergot  in  a  mixed  powder,  rye  flour  for  example,  is  thus  afforded. 
If,  on  the  addition  of  solution  of  potassa,  the  odour  of  ergot  is  perceived,  its 
presence  is  sufficiently  proved. 

Ergot,  when  perfectly  dry  and  kept  in  well-stopped  bottles,  will  retain  its 
virtues  for  a  considerable  time  ;  but,  exposed  to  air  and  moisture,  it  speedily 
undergoes  chemical  change  and  deteriorates.  It  is,  moreover,  apt  to  be  attacked 
by  a  minute  worm,  which  consumes  the  interior  of  the  grain,  leaving  merely 
the  exterior  shell  and  an  excrementitious  powder.  This  insect  is  sometimes 
found  in  the  ergot  before  removal  from  the  plant.  In  the  state  of  powder,  the 
medicine  still  more  readily  deteriorates.  It  is  best,  as  a  general  rule,  to  renew 
it  every  year  or  two.  M.  Viel  recommends  that  it  should  be  well  dried  at  a 
gentle  heat,  and  incorporated  with  double  its  weight  of  loaf  sugar,  by  means 
of  which,  if  protected  from  moisture,  it  will  retain  its  virtues  for  many  years. 
According  to  M.  Zanon,  the  same  result  is  obtained  by  stratifying  it  with  well 
washed  and  perfectly  dried  sand,  in  a  bottle  from  which  air  and  light  are  ex- 
cluded.    Camphor  is  said  to  prevent  injury  from  worms. 

Medical  Properties  and  Uses.  Given  in  small  doses,  ergot  produces,  in  the 
system  of  the  male,  no  obvious  effect;  but,  in  the  female,  exhibits  a  strong  tend- 
ency to  the  uterus,  upon  the  contractile  property  of  which  it  operates  with  great 
energy.  In  the  quantity  of  half  a  drachm  or  a  drachm  it  often  occasions  nausea 

*  Ergotina.  Ecbolina.  Experiments  were  a  few  years  since  made  on  ergot  by  Mr.  Wm- 
T.  Wenzell,  of  La  Crosse,  Wisconsin,  which,  if  confirmed  by  future  observation,  will  throw 
new  and  most  valuable  light  upon  the  intricate  subject  of  the  composition  of  that  drug. 
Mr.  Wenzell  claims  to  have  discovered  in  it  two  new  fixed  alkaloids,  which  he  proposes 
to  name  respectively  ecbolina  and  ergotina,  and  in  which,  along  with  the  volatile  alka- 
loid propylamia,  the  virtues  of  the  medicine  reside.  Mr.  Wenzell  claims  also  to  have  as- 
certained that  ergotic  acid,  the  peculiar  acid  of  ergot,  with  which  the  alkaloids  are  prob- 
ably combined,  is  volatile.  The  acid  reaction,  however,  which  is  evinced  by  an  infusion 
of  ergot,  is  not,  he  thinks,  owing  to  this  acid,  but  to  an  acid  phosphate  of  magnesia. 

Ecbolina  was  obtained  by  precipitating  a  cold  infusion  of  ergot  with  acetate  of  lead, 
throwing  down  the  lead  with  sulphuretted  hydrogen,  filtering  and  concentrating  the  liquid, 
adding  gradually  bichloride  of  mercury  so  long  as  a  precipitate  was  produced,  washing 
the  precipitate,  treating  it  with  sulphuretted  hydrogen,  and  filtering.  The  chloride  (mu- 
riate) of  ecbolina  thus  obtained  was  treated  with  an  excess  of  phosphate  of  silver,  the 
chloride  of  silver  formed  and  the  excess  of  the  phosphate  were  removed  by  filtration,  the 
phosphoric  acid  was  separated  by  hydrate  of  lime,  the  liquid  was  again  filtered,  lime  was 
removed  by  a  stream  of  carbonic  acid,  and  the  gas  expelled  by  a  gentle  heat.  The  liquid 
now  contained  the  pure  alkaloid,  which  was  obtained  by  evaporation  at  a  low  temperature. 

Ergotina  was  obtained  by-filtering  the  liquid  which  remained  after  precipitation  with 
bichloride  of  mercury,  treating  it  with  phospho-molybdic  acid,  washing  the  precipitate 
obtained,  suspending  it  in  water  with  an  excess  of  carbonate  of  baryta,  and  digesting 
until  the  yellowish  colour  of  the  mixture  was  exchanged  for  a  pure  white,  with  the  evo- 
lution of  carbonic  acid.  Nothing  now  remained  but  to  filter  and  carefully  evaporate  the 
solution,  which  yielded  the  ergotina. 

The  alkaloids  thus  obtained  are  brownisb,  apparently  uncrystallizable,  slightly  bitter, 
alkaline  in  their  reaction  on  litmus  and  turmeric,  soluble  in  alcohol  and  water,  and  in- 
soluble in  pure  ether  and  chloroform.  They  form  salts  with  the  acids,  which  are  uncrys- 
tallizable and  generally  deliquescent.  Ignited,  they  are  entirely  consumed,  leaving  no 
residue.  As  they  yield  ammonia  when  heated  with  lime,  they  contain  nitrogen. 

With  ecbolina  in  solution  bichloride  of  platinum  produces  a  deep  orange-coloured, 
and  cyanide  of  potassium  a  white  precipitate,  while  a  solution  of  ergotina  is  affected  by 
neither  of  these  reagents. 

As  to  their  operation  upon  the  system,  ecbolina  in  the  dose  of  half  a  grain,  supposed 
to  be  equivalent  to  30  grains  of  ergot,  produced  decided  effects  on  the  brain  and  spinal 
marrow,  with  involuntary  contractions  of  the  muscles,  followed  by  nausea  and  general 
depression,  with  little  change  in  the  pulse,  and  is  believed  by  Mr.  Wenzell  to  be  the  in- 
gredient which  causes  uterine  contraction  in  women.  Ergotina  was  found  less  active, 
but  produced  some  cerebral  disturbance  with  reduction  of  the  pulse. 

Ergotic  acid  was  obtained  by  distilling  ergot  with  sulphuric  acid.  It  is  supposed  by 
Mr.  Wenzell  to  be  combined  naturally  with  ecbolina,  ergotina,  and  potassa;  while  the 
propylamia  exists  in  ergot  as  a  phosphate.  {Am.  Journ.  of  Pharm.^  May,  1864,  p.  193.) 
— Note  to  the  twelfth  edition. 
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or  vomilinj?,  iind  in  still  larjfor  doses  produces  a  sense  of  weijfht  and  pain  In  the 
head,  ffiddiufss,  dilatation  of  the  pu|)ils,  delirium,  and  even  stupor,  provin;^  that 
it  possesses  narcotic  properties.  It  is  said  also  to  excite  febrile  symptoms;  but 
our  own  observation  coincides  with  that  of  authors  who  ascril^e  to  it  the  power 
of  reducinjr  the  frequency  of  the  pulse.  We  have  seen  this  effect  produced  by 
it  in  a  reniiirkable  dep:reo,  even  without  nausea.  A  case  is  recorded  in  which  it 
produced  ^reat  prostration,  with  an  almost  absent  pulse,  pah^ness  and  coldness 
of  the  surface,  partial  palsy,  with  pricking?  of  the  limbs,  and  preat  restlessness, 
withoutstuporordelirium.  {Gazette Med.de Paris, ^yx'\\\(ii2b,  1857.)  Dr.  Hardy, 
of  the  Dublin  Lyinj<-in  Hospital,  found  it  to  diminish  the  pulsations  of  the  fcetal 
lieart.  Its  lonj^-continued  and  free  use  is  highly  dangerous,  even  when  no  im- 
mediate effects  are  perceptible.  Fatal  epidemics  in  different  parts  of  the  con- 
tinent of  Europe,  particularly  in  certain  provinces  of  France,  have  long  beea 
ascribed  to  the  use  of  bread  made  from  rye  contaminated  with  this  fungus. 
Dry  gangrene,  typhus  fever,  and  disorder  of  the  nervous  system  attended  with 
convulsions,  are  the  forms  of  disease  which  have  followed  the  use  of  this  un- 
wholesome food.  It  is  true  that  ergot  has  been  denied  to  be  the  cause;  but  ac- 
curate investigations,  made  by  competent  men  upon  the  spot  where  the  epi- 
demics have  prevailed,  together  with  the  result  of  experiments  made  upon  in- 
ferior animals,  leave  no  room  for  reasonable  doubt  that  at  least  the  gangrenous 
aflection  alluded  to  may  result  from  it.  Very  large  quantities  are  required  for 
immediate  poisonous  effects.  From  two  to  eight  drachms  have  been  given  at  one 
dose  to  a  man  without  very  serious  results ;  and  three  ounces,  according  to  Dr. 
Wright,  were  required  to  kill  a  small  dog.  Death  from  single  doses,  in  inferior 
animals,  is  preceded  by  symptoms  indicating  irritation  of  the  stomach  and  bowels, 
great  muscular  prostration,  loss  of  sensation,  and  sometimes  slight  spasms. 
A  case  of  acute  poisoning  from  ergot  is  recorded  by  Dr.  Pratschke,  in  which 
uneasiness  in  the  head,  oppression  of  stomach,  diarrhoea,  urgent  thirst,  burning 
pains  in  the  feet,  tetanic  spasms,  violent  convulsions,  and  death  ensued  upon 
eating  freely  of  ergotized  grain.  {Lond.  Med.  Gaz.,  Oct.  1850,  p.  579.) 

Ergot  has  been  much  used  for  promoting  the  contraction  of  the  uterus.  On 
the  continent  of  Europe,  in  Germany,  France,  and  Italy,  it  has  long  been  empi- 
rically employed  by  midwives  for  this  purpose ;  and  its  German  name  of  mutter- 
korn  implies  a  popular  acquaintance  with  its  peculiar  powers.  But  the  attention 
of  the  medical  profession  was  first  called  to  it  by  a  letter  from  Dr.  Stearns,  of 
Saratoga  County,  N.  Y., addressed  to  Dr.  Ackerly,  in  1807,  and  published  in  the 
eleventh  volume  of  the  New  York  Medical  Repository.  The  journals  afterwards 
teemed  with  communications  attesting  its  efficacy  in  facilitating  parturition  ; 
and,  though  it  sometimes  failed,  the  general  opinion  was  so  much  in  its  favour, 
that  it  soon  took  a  place  among  the  established  articles  of  the  materia  medica. 
When  it  proves  wholly  inefficient,  the  result  is  ascribable  to  peculiarity  of  con- 
stitution in  the  individual,  or  inferiority  in  the  ergot  used.  In  its  operation  upon 
the  pregnant  uterus,  it  produces  a  constant  unremitting  contraction  and  rigidity, 
rather  than  that  alternation  of  spasmodic  effort  and  relaxation  which  is  observ- 
able in  the  natural  process  of  labour.  Hence,  unless  the  os  uteri  and  external 
parts  are  sufficiently  relaxed,  the  medicine  is  apt  to  produce  injury  to  the  foetus  by 
the  incessant  pressure  which  it  maintains;  and  the  death  of  the  child  is  thought 
not  unfrequently  to  have  resulted  from  its  injudicious  employment.  The  cases  to 
which  it  is  thought  to  be  especially  adapted  are  those  of  lingering  labour,  when 
the  OS  uteri  is  sufficiently  dilated,  and  the  external  parts  sufficiently  rela.xed,  when 
no  mechanical  impediment  is  offered  to  the  passage  of  the  child,  and  the  delay 
is  ascribable  solely  to  want  of  energy  in  the  uterus.  Other  cases  are  those  in 
which  the  death  of  the  foetus  has  been  ascertained,  and  when  great  exhaustion, 
or  dangerous  constitutional  irritation  imperiously  calls  for  speedy  deli  very.  The 
medicine  may  also  be  given  to  promote  the  expulsion  of  the  placenta,  to  restrain 
inordinate  hemorrhage  after  delivery,  and  to  hasten  the  discharge  of  the  foetus 
in  protracted  cases  of  abortion.  In  women  subject  to  dangerous  flooding,  a  dose 
of  ergot  given  immediately  before  delivery  is  si;  I  to  have  the  happiest  effects. 
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It  has  also  been  recommended  for  the  expulsion  of  coagula  of  blood,  polypi,  and 
hydatids  from  the  uterine  cavity.  It  has  been  accused  of  producing  puerperal 
convulsions,  hour-glass  contraction  of  the  uterus,  and  hydrocephalus  in  the  new- 
born infant.  In  uterine  hemorrhage,  unconnected  with  pregnancy,  the  medi- 
cine is  deemed  very  useful ;  and  it  has  been  employed  in  other  hemorrhages 
with  asserted  advantage.  We  have  seen  it  promptly  effectual  in  pulmonary 
hemorrhage,  after  all  the  usual  means  had  failed.  May  it  not  have  the  power 
of  producing  contraction  of  the  capillaries  in  general,  or  of  interfering  in  some 
other  way  with  the  circulation  of  the  blood  in  these  vessels,  as  by  the  exertion 
of  a  direct  sedative  or  paralyzing  influence  upon  them?  We  might  in  this  way 
account  for  the  dry  gangrene  which  results  from  its  abuse,  as  well  as  for  its  influ- 
ence in  restraining  hemorrhage.  It  has  also  been  employed  in  amenorrhrea,  but 
not  with  encouraging  success.  Gonorrhoea,  gleet,  leucorrhoea,  dysmenorrhcea, 
chronic  dysentery  and  diarrhoea,  inordinate  thirst,  excessive  sensitiveness  of  the 
eyes  with  pain  upon  use,  paraplegia,  paralysis  or  debility  of  the  bladder  and  of 
the  rectum,  spermatorrhoea,  hooping-cough,  hysteria,  intermittent  fever,  chorea, 
and  phthisis  are  among  the  complaints  in  which  it  has  been  recommended. 

Ergot  is  usually  given  in  substance,  infusion,  or  decoction.  The  dose  of  the 
powder  to  a  woman  in  labour  is  fifteen  or  twenty  grains,  to  be  repeated  every 
twenty  minutes  till  its  peculiar  effects  are  experienced,  or  till  the  amount  of  a 
drachm  has  been  taken.  Of  an  infusion  made  with  a  drachm  of  ergot  and  four 
fluidounces  of  water,  one-third  may  be  given  for  a  dose,  and  repeated  with  the 
same  interval.  For  other  purposes  the  dose  of  the  medicine  is  ten  or  fifteen 
grains,  repeated  three  times  a  day,  and  gradually  increased,  but  not  continued 
for  a  great  length  of  time.  In  urgent  cases  of  hemorrhage,  the  dose  may  be 
repeated  every  two  hours,  or  oftener  if  necessary.  A  wine  and  fluid  extract 
of  ergot  are  directed  in  the  U.  S.  Pharmacopoeia.  (Sec  Vinum  Ergotse  and  Ex- 
tractum  Ergotse  Eluidum.)  The  oil  of  ergot,  prepared  by  means  of  ether,  as 
already  described  {page  381),  was  given  by  Dr.  Wright  in  the  dose  of  from 
twenty  to  fifty  drops,  diffused  in  cold  water,  warm  tea,  or  weak  spirit  and  water. 

Under  the  name  of  ergotin,  Bonjean's  purified  extract  is  sometimes  used  in 
the  dose  of  from  five  to  ten  grains.  It  is  made  by  exhausting  ergot  with  water, 
evaporating  to  the  consistence  of  syrup,  precipitating  the  albumen,  gum,  &c., 
by  a  large  excess  of  alcohol,  decanting  the  clear  liquid,  and  evaporating  to  the 
consi-tence  of  a  soft  extract. 

Ergot  has  been  employed  externally.  Dr.  Miiller  found  it  to  check  the  bleed- 
ing from  divided  arteries;  and  Dr.  Wright  states  that  in  powder  or  infusion  it 
acts  promptly  in  arresting  hemorrhage.  It  is  recommended  by  the  latter  as  an 
injection  in  uterine  hemorrhage.  It  should  be  used,  however,  with  caution,  as  the 
powder  applied  to  abraded  surfaces  has  produced  sloughing  in  the  lower  animals. 

Ergot  should  be  powdered  only  when  wanted  for  use.* 

Off.  Prep.  Extractum  Ergot®  Fluidum,  U.S.;  Extractum Ergotse  Liquidum, 
Br.;  Infusum  Ergotse,  Br.;  Tinctura  Ergotse  Br.;  Vinum  Ergotse,  U.S. 

W. 

*  It  is  said  that,  in  Germany,  persons  sleeping  upon  grain  which  contained  much 
ergot  have  been  attacked  with  disease  in  consequence;  and  the  case  is  related  of  a  gen- 
tleman who,  having  gathered  some  iine  specimens  of  ergot  fresh  from  the  plant,  and  put 
them  in  his  trowsers-pocket,  found  himself,  about  half  a  day  afterwards,  incommoded 
by  a  tensive  spasmodic  pain  on  the  skin  of  the  inside  of  the  thigh  against  which  the 
pocket  lay.  Ascribing  this  to  a  long  walk,  he  did  not  think  of  the  real  cause,  until,  the 
pain  having  returned  on  the  following  day,  and  for  several  days  afterwards,  he  at  length 
recalled  to  mind  the  forgotten  ergot,  and,  supposing  that  this  might  be  the  source  of 
inconvenience,  removed  it.  After  a  time  he  found  much,  though  not  entire,  relief,  and 
did  not  succeed  in  wholly  removing  his  trouble,  until  he  had  caused  the  offending  pocket 
to  be  well  washed,  after  which  the  affection  ceased.  He  afterwards  tried  the  experiment 
with  other  specimens  of  ergot,  with  the  same  results.  Perhaps  it  is  only  the  fresh  ergot, 
yet  moist,  that  is  capable  of  producing  this  effect.  The  skin  was  not  reddened,  but  cov- 
ered with  minute  wrinkles,  as  in  cholera  patients.  [Neiies  Repert. ,  band  x.  p.  439,  A.D. 
1863.) — Note  to  the  thirteenth  edition. 
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ERIGERON.  U.S. 
Fleahane. 

The  herb  of  Erigeron  heterophyllum  and  of  Erigeron  Philadelphicum.  U.S. 

Erioeron.  Sex.  Syst.  Synprencsia  Superdua, — Nat.  Ord.  Compositfie-Asteroi- 
deae.  De  Cand.  AsteraccBp.  Lindley. 

Oen.Ch.  Calyx  imbricated,  sub-liemispherical,  in  fruit  often  reflected.  Flo- 
rets of  the  ray  linear,  very  narrow,  numerous.  Beceplacle  naked.  Fappus 
double,  exterior  minute,  interior  pilose,  of  few  rays.  Nutlall. 

1.  Erigeron  heterophyllum.  Willd.  Sp.  Plant,  iii.  1956;  Barton,  Am.  Med. 
Bot.  i.  231.  — E.  annuum.  Persoon,  Synop.  ii.  431 ;  Torrey  and  Gray,  Flor.  of 
N.  Am.  ii.  175.  This  is  a  biennial  herbaceous  plant,  belonging  both  to  North 
America  and  Europe.  It  has  a  branching  root,  with  several  erect,  roundish, 
striated,  pubescent  stems,  much  divided  near  the  top,  and  two  or  three  feet 
high.  The  lower  leaves  arc  ovate,  acute,  deeply  toothed,  with  long  winged 
footstalks;  the  upper  are  lanceolate,  acute,  deeply  serrate  in  the  middle,  and 
Bcssile;  the  floral  leaves  are  lanceolate  and  entire;  all,  except  the  radical,  are 
ciliato  at  the  base.  The  flowers  are  in  terminal  corymbs.  The  florets  of  the  disk 
are  yellow;  those  of  the  ray  nunierons,  very  slender,  and  of  a  white,  pale-blue, 
or  pale-purple  colour.    The  flowering  period  is  from  June  to  October. 

2.  Erigeron  Philadelphicum.  Barton,  Med.  Bot.  i.  227. — E.  strigosum. 
Willd.  Sp.  Plant,  iii.  1956;  Torrey  and  Gray,  Flor.  of  N.  Am.  ii.  176.  The 
Philadelphia  fleabane  is  perennial  and  herbaceous,  with  a  branching  yellowish 
root,  and  from  one  to  five  erect  stems,  which  rise  two  or  three  feet  in  height, 
and  are  much  branched  at  top.  The  whole  plant  is  pubescent.  The  lower  leaves 
are  ovate-lanceolate,  nearly  obtuse,  ciliate  on  the  margin,  entire  or  marked  with 
a  few  serratures,  and  supported  on  very  long  footstalks ;  the  upper  are  narrow, 
oblong,  somewhat  wedge-shaped,  obtuse,  entire,  sessile,  and  slightly  embrace 
the  stem ;  the  floral  leaves  are  small  and  lanceolate.  The  flowers  are  numerous, 
radiate,  and  disposed  in  a  panicled  corymb,  with  long  peduncles  bearing  from 
one  to  three  flowers.  They  resemble  those  of  the  preceding  species  in  colour, 
and  make  their  appearance  about  the  same  period. 

We  include  these  two  species  under  one  head  because  they  grow  together, 
possess  identical  medical  properties,  and  are  indiscriminately  employed.  They 
are  found  in  various  parts  of  the  United  States,  and  abound  in  the  fields  about 
Philadelphia,  where  they  are  known  and  used  under  the  common  though  inaccu- 
rate name  of  scabious.  The  whole  herb  is  used,  and  should  be  collected  while 
the  plants  are  in  flower.  It  has  a  feebly  aromatic  odour,  and  bitterish  taste, 
and  imparts  its  properties  to  boiling  water.  Mr.  F.  L.  John,  of  Philadelphia, 
obtained  from  E.  Philadelphicum  a  volatile  oil  by  distillation,  but  in  exceed- 
ingly small  proportion;  45  pounds  of  the  herb  having  yielded  only  half  a 
drachm  of  the  oil.  As  described  by  Prof.  Procter,  this  is  of  a  greenish-yellow 
colour,  a  powerful,  penetrating,  aromatic  odour,  and  a  bitterish,  pungent,  dis- 
agreeable taste.  It  is  more  viscid  than  the  oil  of  E.  Canadense,  has  a  higher  sp. 
gr.  (0*946),  and  contains  more  oxygen.  {Am.  Journ.  ofPharm.,  xxvii.  105.) 

Medical  Properties  and  Uses.  Fleabane  is  diuretic,  without  being  offensive 
to  the  stomach.  It  has  been  a  favourite  remedy,  with  some  highly  respectable 
practitioners  of  Philadelphia,  in  gravel  and  other  nephritic  diseases,  and  has 
been  used  advantageously  in  dropsy.  By  the  late  Prof.  Wistar  it  was  recom- 
mended in  hydrothorax  complicated  with  gout.  It  cannot  be  relied  on  for  the 
cure  of  dropsy ;  but  may  be  employed  as  an  adjuvant  to  more  efficient  medicines. 
It  is  most  conveniently  given  in  infusion  or  decoction,  of  which  a  pint,  contain- 
ing the  virtues  of  an  ounce  of  the  herb,  may  be  taken  in  twenty-four  hours. 

In  a  communication  by  Dr.  Wilson,  of  Philadelphia,  to  the  College  of  Physi- 
cians, Nov.  1,  1854,  it  is  stated  that  the  oil  of  Philadelphia  fleabane  had  been 
employed  with  great  advantage  by  Dr.  Boumonville  and  himself  in  uterine 
hemorrhage,  in  the  dose  of  five  drops  every  two  hours.  ( Transact,  of  Col.  of 
25 


Erigeron  Canadense. — Euonymus.  part  l 

Phys.,  N,  S.,  ii.  330.)  There  can  be  little  doubt,  from  the  account  of  the  oil  at 
the  same  time  given,  that  it  was  the  oil  of  E.  Canadense,  and  not  that  of  E. 
Philadelphicum,  which  was  really  used.  W. 

ERIGERON  CANADENSE.  U.S, 

Canada  Fleahane. 

The  herb  of  Erigeron  Canadense.  U.  S. 

Erigeron.  See  ERIGERON. 

Erigeron  Canadense.  Willd.  Sp.  Plant,  iii.  1954.  This  is  an  indigenous  an- 
nual plant,  with  a  stem  from  two  to  six  feet  high,  covered  with  stiff"  hairs,  and 
divided  into  many  branches.  The  leaves  are  linear-lanceolate,  and  edged  with 
hairs;  those  at  the  root  are  dentate.  The  flowers  are  very  small,  numerous, 
white,  and  arranged  in  terminal  panicles.  They  differ  from  those  of  the  other 
species  of  Erigeron  in  having  an  oblong  calyx,  the  rays  very  minute  and  more 
numerous  than  the  florets  of  the  disk,  and  the  seed-down  simple.  Hence  by 
some  botanists  the  plant  is  placed  in  a  sub-genus  with  the  title  Csenotus.  An- 
other variety  of  E.  Canadense,  which  Mr.  Nuttall  makes  a  distinct  species, 
with  the  title  E.  pusilum,  is  not  more  than  from  four  to  six  inches  high,  and 
has  an  erect  smooth  stem,  less  branched  than  the  preceding,  with  all  its  leaves 
entire,  and  scabrous  on  the  margin.  The  panicle  is  simple,  and  the  peduncles 
filiform,  nearly  naked,  divaricate,  each  bearing  two  or  three  flowers. 

Canada  fleabane  is  very  common  throughout  the  northern  and  middle  sec- 
tions of  the  United  States,  and  has  become  naturalized  in  many  parts  of  Eu- 
rope. It  abounds  in  neglected  fields,  and  blooms  in  July  and  August.  The  plant, 
all  parts  of  which  are  medicinal,  should  be  collected  while  in  flower.  The  leaves 
and  flowers  are  said  to  possess  its  peculiar  virtues  in  greatest  perfection. 

This  species  of  Erigeron  has  an  agreeable  odour,  and  a  bitterish,  acrid,  some- 
what astringent  taste.  Among  its  constituents,  according  to  Dr.  De  Puy,  are 
bitter  extractive,  tannin,  gallic  acid,  and  volatile  oil.  Both  alcohol  and  water 
extract  its  virtues.  Its  acrimony  is  diminished  by  decoction,  in  consequence, 
probably,  of  the  escape  of  the  oil,  upon  which  its  virtues  in  part  depend.  The 
oil  is  included  among  the  Preparations  in  the  U.  S.  Pharmacopoeia,  and  will  be 
described  in  Part  II.  of  this  work.  (See  Oleum  Erigerontis  Canadensis.) 

Medical  Properties  and  Uses.  From  the  observations  of  Dr.  De  Puy,  Canada 
fleabane  appears  to  be  diuretic,  tonic,  and  astringent;  and  has  proved  useful  in 
dropsical  complaints  and  diarrhoea.  It  may  be  given  in  substance,  infusion,  tinc- 
ture, or  extract.  The  dose  of  the  powder  is  from  thirty  grains  to  a  drachm  ;  of 
an  infusion,  prepared  with  an  ounce  of  the  plant  and  a  pint  of  boiling  water, 
from  two  to  four  fluidounces;  of  the  aqueous  extract,  from  five  to  ten  grains. 
The  dose  should  be  repeated  every  two  or  three  hours.  The  oil  has  been  em- 
ployed for  arresting  hemorrhage,  in  the  dose  of  five  drops  every  two  hours. 

Off.  Prep.  Oleum  Erigerontis  Canadensis,  U.  S.  -      W. 

EUONYMUS.  U.S. Secondary. 
WaJioo. 

The  bark  of  Euonymus  atropurpureus.  U.  S. 

Euonymus.  Sex.  Syst.  Pentandria  Monogynia. — Nat.Ord.  Celastraceae. 
Lindley. 

Gen.  Ch.  Calyx  four  or  five-parted,  flat.  Corolla  four  or  five-petaled,  infe- 
rior, flat.  Capsule  three  to  five-valved,  three  to  five-celled,  coloured,  each  cell 
containing  one  or  two  seeds,  surrounded  by  a  red  arillus. 

The  plants  belonging  to  this  genus  are  shrubs  or  small  trees,  presenting  in  the 
autumn  a  striking  appearance  from  the  rich  red  colour  of  their  fruit,  w  hich  has 
obtained  for  them  the  name  of  burning-hush.  E.  Americanus  and  E.  Europaeus 
have  been  cultivated  in  gardens  as  ornamental  plants.    Two  or  more  of  the 
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8pecic8  have  been  used  in  medicine.  Their  properties  are  probably  Bimilar,  if 
not  idotitical.  Grundner.who  experimented  with  the  fruit  of  E.  Kuropffiun,  found 
it  to  have  no  other  effect  than  that  of  a  diuretic.  {Pharm.  Cent.  Blall,  A.D. 
1847,  p.  ><73.)  An  oil  expressed  from  the  seeds  is  used  in  Kuropo  for  tlie  de- 
Rtructioti  of  vermin  in  the  hair,  and  sometimes  also  as  an  application  to  old 
sores.  (Ibid  ,  A.D.  1851,  p.  04 1.)  Dr.  Qriilith  says  that  the  seeds  of  this  and 
other  species  are  purj^ative  and  emetic,  and  that  the  leaves  are  poisonous  to 
sheep  and  other  animals  feeding  on  them.  He  states  also  that  the  inner  bark 
o{  E.  tingens  is  beautifully  yellow,  and  used  in  India  for  dyeing,  and  in  diseases 
of  the  eye.  (Med.  Iiol.,\).  220.)  About  twenty  years  since,  a  bark  was  intro- 
duced into  notice  in  this  city,  as  a  remedy  for  dropsy,  under  the  name  of  Wahoo, 
by  Mr.  George  W.  Carpenter, who  had  obtained  a  knowledge  of  its  virtues  in  the 
Western  States.  On  a  journey  in  the  North  West  in  the  year  1845,  the  author 
made  some  inquiries  into  the  source  of  this  medicine,  and,  having  had  the  op- 
portunity of  examining  the  plant  producing  it,  found  it  to  be  E.  alropurpureus ; 
and  this  is  recognised  in  the  present  edition  of  the  U.  S.  Pharmacopoeia.  The 
name  of  wahoo  (pronounced  ivawhoo)  was  given  to  it  by  the  Indians.  The  same 
name  has  also  been  applied  to  Ulmus  alata,  of  the  Southern  States,  and  has 
thus  led  to  mistakes.  It  is  probable  that  the  product  of  E.  Americanus  has 
oeen  indiscriminately  used  with  that  of  the  officinal  species. 

Euonymus  Atropurpureus.  Willd.  Sp.  Plant,  i.  1132;  Gray's  Manual,  p. 
%i;  figured  in  Griffith's  Med.  Bot.  p.  2iy.  This  plant  has  been  named  variously 
tcalioo,  spindlctree,  and  burning-bush.  It  is  a  tall,  erect  shrub,  with  quadran- 
gular branchlets,  and  opposite,  petiolate,  oval-oblong,  pointed,  serrate  leaves. 
The  dowers,  which  stand  in  loose  cymes  on  axillary  peduncles,  are  small  and 
dark-purple,  with  sepals  and  petals  commonly  in  fours.  The  capsule  or  pod 
is  smooth  and  deeply  iobed.  The  plant  is  indigenous, growing  throughout  the 
Northern  and  Western  States,  and  sometimes  cultivated  for  the  beauty  of  its 
crimsou  fruit.    The  bark  is  the  part  used. 

Properties.  The  dried  bark  is  in  thin  pieces,  whitish  with  a  darker  grayish 
epidermis,  brittle,  of  a  feeble,  peculiar,  not  disagreeable  odour,  and  a  bitterish 
slightly  sweetish  taste,  and  somewhat  pungent  after-taste.  It  imparts  its  virtues 
to  water  and  alcohol.  Analyzed  by  Mr.  Wm.  T.  Wenzell,  it  was  found  to  contain 
a  bitter  priaciple  which  he  named  euonymin,  asparagin,  a  soft  resin,  a  crystal- 
lizable  resin,  a  yellow  resin,  a  brown  resin,  fixed  oil,  wax,  starch,  albumen,  glu- 
cose, pectin,  and  various  salts  of  organic  and  inorganic  acids.  Euonymin  was 
obtained  by  agitating  with  chloroform  a  tincture  made  with  diluted  alcohol,  sepa- 
rating the  chloroformic  solution  and  allowing  it  to  evaporate  spontaneously, 
treating  the  residue  with  ether,  dissolving  what  was  left  in  alcohol,  adding  ace- 
tate of  lead  to  the  solution,  filtering,  precipitating  the  lead  with  hydrosulphuric 
acid,  and  evapoiating.  The  euonymin  obtained  was  uncrystallizable,  intensely 
bitter,  soluble  in  water  and  alcohol,  and  neuter  in  its  reactions.  It  was  abund- 
antly precipitated  from  its  solution  by  subacetate  of  lead  and  phospho-molyb- 
die  acid.  (Am.  Journ.  of  Pharm.,  Sept.  1862,  p.  387.)  Mr.W.  P.  Clothier  found 
the  bark  to  yield  no  volatile  oil  on  distillation.  According  to  the  same  writer, 
if  a  concentrated  tincture  is  poured  into  water,  a  dark-yellow  bitter  substance 
is  thrown  down,  containing  resin  and  fixed  oil,  which  is  the  euonymine  of  the 
Eclectics,  very  improperly  so  named,  as,  though  it  contains  a  portion  of  the 
active  principle,  it  is  a  very  complex  substance.  Mr.  Clothier  found  it  to  purge 
actively  without  griping.  (Ibid.,  Nov.  1861,  p.  491.)  Kubel  has  discovered  in 
the  fresh  inner  bark  of  E.  Europseus  a  saccharine,  crystallizable  substance, 
closely  resembling  mannite,  but  differing  in  its  crystalline  form,  and  melting 
point.    He  calls  it  euonymile.  (Journ.  de  Pharm.,  Dec.  1862,  p.  523.) 

Medical  Properties  and  Uses.  The  precise  virtues  of  wahoo  have  not  been 
determined.  Mr.  C.  A.  Santos,  in  a  dissertation  upon  the  American  species,  pub- 
lished in  the  American  Journal  of  Pharmacy  (xx.  80),  speaks  of  the  bark  as 
tonic,  hydragogue  cathartic,  diuretic,  and  antiperiodic.  Dr.  Twyman,  of  West- 
port,  Missouri,  informed  the  author  that  he  had  found  it  as  a  cathartic  rather 
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to  resemble  rhubarb,  than  to  possess  hydragogue  properties,  and  thought  he 
had  obtained  useful  effects  from  it  as  an  alterative  to  the  hepatic  function. 
Similar  information  Avas  obtained  from  other  sources.  On  the  whole,  the  char- 
acter of  its  action  must  be  considered  as  somewhat  uncertain ;  and  it  might 
well  form  a  subject  of  further  examination.  As  a  diuretic  in  dropsy  it  may  be 
used  in  the  form  of  decoction  or  infusion,  made  in  the  proportion  of  an  ounce 
to  a  pint  of  water,  and  given  in  the  dose  of  a  wineglassful  several  times  a  day. 
A  fluid  extract,  prepared  with  diluted  alcohol,  would  no  doubt  be  an  efficient, 
and  would  probably  be  found  a  convenient  preparation.  W. 

EUPATORIUM.  U.S. 
Thoroughwort. 

The  tops  and  leaves  of  Eupatorium  perfoliatum,  gathered  after  flowering  has 
commenced.  U.  S. 

Eupatorium.  Sex.  Syst.  Syngenesia  .^qualis.  —  Nat.  Orel.  Compositse- 
Eupatoriacese.  De  Cand.  Asteraceae.  Lindley. 

Gen.  Ch.  Calyx  simple  or  imbricate,  oblong.  Style  long  and  semi-bifid. 
Receptacle  naked.  Pappus  pilose,  or  more  commonly  scabrous.  Seed  smooth 
and  glandular,  quinquestriate.  Nuttall. 

Of  this  numerous  genus,  comprising  not  loss  than  thirty  species  within  the 
limits  of  the  United  States,  most  of  which  probably  possess  analogous  medical 
properties,  E.  perfoliatum  alone  now  holds  a  place  in  our  national  Pharmaco- 
poeia. E.  purpureum  and  E.  teucrifolium  were  originally  in  the  Secondary 
List,  but  were  discarded  at  the  revision  of  1840.  They  merit,  however,  a  brief 
notice,  if  only  from  their  former  officinal  rank. 

Eupatorium  purpureum,  or  gravel  root,  is  a  perennial  herbaceous  plant, 
with  a  purple  stem,  five  or  six  feet  in  height,  and  furnished  with  ovate-lanceo- 
late, serrate,  rugosely  veined,  slightly  scabrous,  petiolate  leaves,  placed  four 
or  five  together  in  the  form  of  whorls.  The  flowers  are  purple,  and  consist  of 
numerous  florets  contained  in  an  eight-leaved  calyx.  It  grows  in  swamps  and 
other  low  grounds,  from  Canada  to  Virginia,  and  flowers  in  August  and  Sep- 
tember. The  root  has,  according  to  Dr.  Bigelow,  a  bitter  aromatic  and  astrin- 
gent taste,  and  is  said  to  operate  as  a  diuretic.  Its  vulgar  name  of  gravel  root 
indicates  the  popular  estimation  of  its  virtues. 

Eupatorium  teucrifolium  (Willd.  Sp.  Plant,  iii.  1153),  E.  pilosum  (Walt. 
Flor.  Car.  199),  E.verhensefolium  (Mich.  Flor.  Am.  ii.  98),  commonly  called 
wildhorehound,  is  also  an  indigenous  perennial,  with  an  herbaceous  stem,  which 
is  about  two  feet  high,  and  supports  sessile,  distinct,  ovate,  acute,  scabrous 
leaves,  of  which  thelowe'rare  coarsely  serrate  at  the  base,  the  uppermost  entire. 
The  flowers  are  small,  white,  composed  of  five  florets  within  each  calyx,  and 
arranged  in  the  form  of  a  corymb.  The  plant  grows  in  low  wet  places  from 
New  England  to  Georgia,  and  abounds  in  the  Southern  States.  It  is  in  flower 
from  August  to  November.  The  whole  herb  is  used.  In  sensible  properties  it 
corresponds  with  E.  perfoliatum,  though  less  bitter  and  disagreeable.  It  is 
said  to  be  tonic,  diaphoretic,  diuretic,  and  aperient;  and  has  been  employed  as 
a  domestic  remedy  in  intermittent  and  remittent  fevers.  Dr.  Jones,  formerly 
president  of  the  Georgia  Medical  Society,  first  made  its  properties  known  to 
the  profession.  It  is  usually  given  in  the  form  of  infusion,  made  with  an  ounce 
to  a  quart  of  water,  the  whole  to  be  taken  during  the  day. 

E.  Cannabinum,  of  Europe,  the  root  of  which  was  formerly  used  as  a  pur- 
gative, and  E.  Aya-pana,  of  Brazil,  the  leaves  of  Avhich  at  one  time  enjoyed 
a  very  high  reputation,  have  fallen  into  entire  neglect.  The  aya-pana  is  an 
aromatic  bitter,  like  E.  perfoliatum,  but  weaker.  A  s.pecies  of  Eupatorium, 
probably  E.  nervosum,  is  said  to  be  a  favourite  with  the  medical  profession 
in  Jamaica,  where  it  is  known  by  the  name  of  bitter  bush.  It  is  thought  to 
have  proved  very  efficacious  in  cholera,  and,  being  actively  stimulant,  is  much 
used  in  typhus  and  typhoid  fevers,  and  smallpox.  Cholagogue  properties  have 
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been  ascribed  to  it.  Decoction  and  tincture  are  the  forms  In  which  it  Is  given. 
{r/iarm.  Journ.  and  Tram.,  Oct.  186fi,  p.  222.) 

Eupatui'iumperfoliatuin.  Willil.  S}>  Plant.  \'\\.  1701;  'Q'\^v\o\v,  Am.  Med. 
Hot.  i.  33;  IJarton,  Med.  Hot.  ii.  125.  T/iorou(/hwhort,  or  bonettet,  is  an  indigc* 
nouH  porounial  plant,  with  numerous  herbaceous  stems,  which  are  erect,  round, 
iiairy,  from  two  to  live  feet  high,  simple  below,  and  trichotomously  branched 
near  the  summit.  The  leaves  serve  to  distinguish  the  species  at  the  lirst  glance. 
Thoy  may  bo  considered  either  as  perforated  by  the  stem,  perfoliate,  or  a«i  con- 
sisting each  of  two  leaves,  joined  at  the  base,  connate.  In  the  latter  point  of 
view,  they  are  opposite  and  in  pairs,  which  decu.ssato  each  other  at  regular  dis- 
tances upon  the  stem ;  in  other  words,  the  direction  of  each  pair  is  at  right 
angles  with  that  of  the  pair  immetUately  above  or  beneath  it.  They  are  narrow 
ia  proportion  to  their  length,  broadest  at  the  base  where  they  coalesce,  gradu- 
ally tapering  to  a  point,  serrate,  much  wrinkled,  paler  on  the  under  than  the 
upper  surface,  and  besot  with  whitish  hairs,  which  give  them  a  grayish-green 
colour.  The  uppermost  pairs  are  sessile,  not  joined  at  tho  base.  The  flowers 
are  white,  numerous,  supported  on  hairy  peduncles,  in  dense  corymbs,  forming 
a  flattened  summit.  The  calyx,  which  is  cylindrical  and  composed  of  imbricated, 
lanceolate,  hairy  scales,  encloses  from  twelve  to  flfteen  tubular  florets,  having 
their  border  divided  into  live  spreading  segments.  The  anthers  are  five,  black, 
and  united  into  a  tube,  through  which  the  bifid  filiform  style  projects. 

This  species  of  Eupatorium  inhabits  meadows,  the  banks  of  streams,  and  other 
moist  places,  growing  generally  in  bunches,  and  abounding  in  almost  all  parts 
of  the  United  States.  It  flowers  from  the  middle  of  summer  to  the  end  of  Octo- 
ber. All  parts  of  it  are  active;  but  the  herb  only  is  officinal. 

It  has  a  faint  odour,  and  a  strongly  bitter,  somewhat  peculiar  taste.  The 
virtues  of  the  plant  are  readily  imparted  to  water  and  alcohol.  Mr.  W.  Peterson 
found  it  to  contain  a  peculiar  bitter  principle,  chlorophyll,  resin,  a  crystalline 
matter  of  undetermined  character,  gum,  tannin,  yellow  colouring  matter,  ex- 
tractive, lignin,  and  salts.  {Am.  Journ.of  Pharm,.,x\\\\.  210.)  Mr.  Bickley  found 
also  albumen,  gallic  acid,  and  signs  of  volatile  oil.  (Ibid.,  xxvi.  495.)  Eupatorin 
will  be  the  proper  name  to  apply  to  the  bitter  principle,  when  isolated  and 
satisfactorily  determined;  but  is  wholly  inapplicable  to  any  complex  substance, 
consisting  of  ditferent  proximate  principles,  however  concentrated,  and  whether 
possessing  or  not  the  virtues  of  the  leaves. 

Medical  Properties  and  Uses.  Thoroughwort  is  tonic,  diaphoretic,  and  in 
large  doses  emetic  and  aperient.  It  is  said  to  have  been  employed  by  the  In- 
dians in  intermittent  fever,  and  has  proved  successful  in  the  hands  of  several 
regular  practitioners.  The  general  experience,  however,  is  not  in  its  favour  in 
that  complaint.  AV^e  have  seen  it  arrest  intermittents  when  given  freely  in  warm 
decoction,  immediately  before  the  expected  recurrence  of  the  paroxysm;  but  it 
operated  in  this  instance  by  its  emetic  rather  than  its  tonic  power.  The  medi- 
cine has  also  been  used  as  a  tonic  and  diaphoretic  in  remittent  and  typhoid 
fevers,  and  is  said  to  have  been  productive  of  advantage  in  yellow  fever.  Given 
in  warm  infusion,  so  as  to  produce  vomiting  or  copious  perspiration,  at  the  com- 
mencement of  catarrh,  it  will  frequently  arrest  that  complaint;  and  has  been 
especially  recommended  in  influenza.  It  has  also  been  recommended  as  a  diapho- 
retic in  acute  I'heumatism;  and  may  prove  serviceable  in  the  absence  of  high 
arterial  excitement.  As  a  tonic  it  is  given  with  advantage  in  dyspepsia,  general 
debility,  and  other  cases  in  which  the  simple  bitters  are  employed. 

With  a  view  to  its  tonic  effects,  it  is  best  administered  in  substance,  or  cold 
infusion.  Tho  dose  of  the  powder  is  twenty  or  thirty  grains,  that  of  the  infusion 
a  fluidounce,  frequently  repeated.  (See  Infusum  Eupatorii.)  The  aqueous  ex- 
tract has  been  used  with  advantage.  When  the  diaphoretic  operation  is  required 
in  addition  to  the  tonic,  the  infusion  should  be  administered  warm,  and  the  pa- 
tient remain  covered  in  bed.  As  an  emetic  and  cathartic,  a  strong  decoction, 
prepared  by  boiling  an  ounce  with  three  half  pints  of  water  to  a  pint,  may  be 
given  in  doses  of  one  or  two  gills,  or  more. 

Off.  Prep.  Infusum  Eupatorii,  U.  S.  W. 
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EUPHORBIA  COROLLATA.  U.  jS.  Secondary. 
Large-Jlowering  Spurge. 

The  root  of  Euphorbia  corollata.  U.  S. 

Euphorbia.  Sex.  Syst.  DodecandriaTrigynia,  Linn.:  Monoecia  Monadelphia, 
Michaux.  —  Nat.  Ord.  Euphorbiacese. 

Gen.  Ch.  Involucrum  caliciform,  eight  to  ten-toothed,  exterior  alternate 
dentures  glanduloid  or  petaloid.  Stamina  indefinite,  twelve  or  more,  rarely 
less;  filaments  articulated.  Receptacle  squamose.  Female  Jlower  solitary, 
stipitate,  naked.    Capsule  thi*ee-grained.  Nuttall. 

in  the  flower  of  the  Euphorbiee,  the  stamina  are  arranged  two  or  more  to- 
gether, in  distinct  parcels,  corresponding  in  number  with  the  inner  segments  of 
the  calyx.  These  parcels  were  considered  by  Michaux  as  distinct  male  florets; 
while  the  central  stipitate  germ,  with  its  three  bifid  styles,  was  considered  as  a 
distinct  female  floret,  and  the  calyx  as  an  involucre.  He  accordingly  placed  the 
genus  in  the  class  and  order  Monoecia  Monadelphia,  and  in  this  respect  has 
been  followed  by  most  American  botanists.  The  genus  Euphorbia  contains  nu- 
merous species,  having  the  common  property  of  yielding  a  milky  juice.  Tiiey 
are  herbaceous  or  shrubby,  with  or  without  leaves;  and  the  leafless  species, 
which  are  chiefly  confined  to  the  African  deserts,  have  fleshy,  naked,  or  spiny 
stems,  like  those  of  the  Cactus.  They  nearly  all  afford  products  which  act  pow- 
erfully as  emetics  and  cathartics,  and  in  overdoses  occasion  dangerous  if  not 
fatal  prostration,  with  symptoms  of  inflamed  gastro-intestinal  mucous  mem- 
brane. Their  milky  juice,  which  concretes  on  exposure,  usually  possesses  these 
properties  in  a  high  degree,  and,  in  addition,  that  of  powerfully  irritating  the 
skin  when  applied  to  it.  Two  species  are  acknowledged  in  our  national  Phar- 
macopoeia, E.  corollata  and  E.  Ipecacuanha,  which  are  both  indigenous.  E. 
hypericifolia,  which  is  also  indigenous,  has  been  highly  commended  as  a  remedy 
in  dysentery  after  due  depletion,  diarrhoea,  menorrhagia,  and  leucorrhoea  by  Dr. 
W.  Zollikoffer.  He  infuses  half  an  ounce  of  the  dried  leaves  in  a  pint  of  boil- 
ing water,  and  gives  half  a  fluidounce  every  hour  in  dysentery  till  the  symp- 
toms begin  to  yield,  the  same  quantity  a/'ter  every  evacuation  in  diarrhoea,  and 
two  fluidounces  morning,  noon,  and  night,  in  menorrhagia  and  fluor  albus.  The 
herb  is  at  first  sweetish,  afterwards  harsh  and  astringent  to  the  taste,  and  ap- 
pears to  contain  tannin.  Its  effects  upon  the  system  are  those  of  an  astringent 
and  feeble  narcotic.  It  differs,  therefore,  considerably,  both  in  sensible  and 
medicinal  properties,  from  most  of  the  other  species.  {Am.  Journ.  of  Med.  Sci., 
xi.  22.)  In  a  subsequent  communication,  it  is  stated  that  E.  maculata  possesses 
similar  properties.  (Ibid.,  N.S.,  iii.  125.)  Dr.  B.  J.  D.  Irwin,  of  the  U.  S.  Army, 
having  heard  much,  Avhile  in  New  Mexico  and  Arizona,  of  the  efficacy,  among 
the  native  Mexicans,  of  a  certain  plant  called  by  them  gollindrinera,  as  an  an- 
tidote to  the  poison  of  serpents,  was  induced  to  make  trials  of  it,  which  con- 
vinced him  that  its  reputation  was  not  unmerited.  A  specimen  of  the  plant 
having  been  sent  to  Prof  Torrey,  it  was  pronounced  by  him  to  be  Euphorbia 
prostrata,  which  is  abundant  in  the  Southwestern  parts  of  the  U.  States  and 
Mexico.  Dr.  Irwin  thinks  that  the  vii-tues  reside  in  the  milky  juice  of  the  plant, 
but  the  liquid  obtained  by  bruising  the  herb  is  commonly  used.  Like  other 
Euphorbias,  it  is  emetic  and  cathartic  in  large  quantities,  but  he  has  heard  of  no 
injurious  effects  from  its  use.  {Ibid.,  Jan.  1861,  p.  89.)  In  Chili,  the  juice  of  the 
Euphorbia  Chilensis  is  said  to  be  used  as  a  drastic  purgative.  {Am.  Journ.  of 
Pharm.,  March,  1866,  p.  102  ;  from  the  Bevista  Farmaceutica,  of  Buenos  Ayres.) 

Euphorbia  corollata.  Willd.  Sp.  Plant,  ii.  916  ;  Bigclow,  Am.  Med.  Bot.  iii. 
119.  The  blooming  or  large-flowering  spurge,  frequently  called  milk-xveed,  is 
an  erect  plant,  with  a  large,  perennial,  branching,  yellowish  root,  which  sends 
up  several  stems  from  two  to  five  feet  in  height,  round  and  generally  simple. 
The  leaves,  which  stand  irregularly  upon  the  stem,  and  without  footstalks,  are 
oblong-obovate,  wedge-form  or  linear,  flat  or  revolute  at  the  margin,  smooth  in 
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gorao  plants,  and  hairy  in  others.  The  flowers  are  disposed  upon  a  large  ter- 
niintil  iimlx'I,  with  a  livclcuved  involucnini,  and  five  trilid  and  dichotonious 
rays,  at  ciich  fork^of  which  are  two  oblong  bractcs.  The  calyx  is  large,  rotate, 
white,  with  live  obtuse  segments  closely  resembling  a  corolla,  fronj  which  the 
species  has  been  named.  At  the  base  of  these  divisions  arc  five  interior  sniuUer 
segments,  which  are  described  as  nectaries  by  many  systematic  writers,  while 
the  larger  are  considered  as  belonging  to  a  real  corolla.  The  stamens  are  twelve, 
evolving  gradually,  with  double  anthers.  Many  flowers  have  only  stamens. 
The  i)istil,  when  existing,  is  stipitate,  nodding,  rounded,  with  throe  bifid  styles. 
The  fruit  is  a  smooth,  three-celled,  three-.^ceded  capsule. 

The  plant  grows  in  various  parts  of  the  United  States,  from  Canada  to  Florida, 
and  abounds  in  Western  Pennsylvania,  Maryland,  and  Virginia.  It  prefers  a 
dry,  barren,  and  sandy  soil,  seldom  growing  in  woods  oron  the  borders  of  streams. 
Its  flowers  appear  in  July  and  August.    The  root  is  the  only  part  used. 

This,  when  full  grown,  issometimes  an  inch  in  thickness,  and  two  feet  in  length. 
It  is  without  unpleasant  tastfr,  producing  only  a  8en.se  of  heat  a  short  time  after 
it  has  been  taken.  The  medical  virtues  are  said  to  reside  in  the  cortical  portion, 
which  is  thick,  and  constitutes  two-thirds  of  the  whole  root.  They  are  taken  up 
by  water  and  alcohol,  and  remain  in  the  extract  formed  by  the  evaporation  of  the 
decoction  or  tincture. 

Medical  Properties  and  Uses.  In  a  full  dose,  the  root  of  U.  corollata  ope- 
rates actively  and  with  sufficient  certainty  as  an  emetic,  producing  ordinarily 
several  discharges  from  the  stomach,  and  sometimes  acting  with  considerable 
energy  upon  the  bowels.  In  quantities  insufificicnt  to  vomit,  it  excites  nausea, 
almost  always  followed  by  brisk  purging.  In  still  smaller  doses  it  is  diaphoretic 
and  expectorant.  It  cannot,  however,  like  ipecacuanha,  be  given  largely  in  cases 
of  insensibility  of  stomach,  without  endangering  hypercatharsis  with  inflamma- 
tion of  the  mucous  coat  of  the  stomach  and  bowels.  It  is  in  fact  greatly  inferior 
to  this  emetic  in  mildness,  while  it  is  no  less  inferior  to  the  tartarized  antimony 
in  certainty.  It  is  objectionable  as  a  purge,  in  consequence  of  the  nausea  which 
it  occasions  when  given  in  cathartic  doses.  Dr.  ZoUickoflFer  was  the  first  to  in- 
troduce it  to  the  particular  notice  of  the  medical  profession.  It  is  little  pre- 
scribed, and  seldom  kept  in  the  shops.  The  dose  of  the  dried  root  as  an  emetic 
is  from  ten  to  twenty  grains,  as  a  cathartic  from  three  to  ten  grains.  The  recent 
root,  bruised  and  applied  to  the  skin,  produces  vesication.  W. 

EUPHORBIA  IPECACUANHA.  U.S.  Secondary. 
Ipecacuanha  Spurge. 

The  root  of  Euphorbia  Ipecacuanha.  U.  S. 

Euphorbia.  See  EUPHORBIA  COROLLATA. 

Euphorbia  Ipecacuanha.  Willd.  Sp.  Plant,  ii.  900;  Barton,  3Ied.  Dot.  i.  211; 
Bigelow,  Am.  Med.  Bot.  iii.  108.  Jpecaeuanha  spurge,  or  American  ipecacu- 
anha, is  a  singular  plant,  varying  so  much  in  the  shape  and  colour  of  its  leaves, 
and  in  its  whole  aspect,  that  mere  individual  peculiarities  might  without  care 
be  attributed  to  a  specific  difference.  The  root  is  perennial,  yellowish,  irregular, 
and  very  large,  penetrating  sometimes  to  the  depth  of  six  or  seven  feet  in  the 
sand,  and  in  its  thickest  part,  when  full  grown,  from  three-quarters  of  an  inch  to 
an  inch  and  a  half  in  diameter.  The  stems  are  numerous,  herbaceous,  erect  or 
])rocunibcnt,  smooth,  dichotomous,  jointed  at  the  forks,  white  under  the  ground, 
red,  pale-green,  or  yellow  above,  sometimes  almost  buried  in  the  sand,  usually 
forming  thick  low  bunches  upon  its  surface.  The  leaves  are  opposite,  sessile, 
entire,  smooth,  generally  oval,  but  sometimes  round,  obovate,  or  even  lanceo- 
late or  linear.  They  are  small  early  in  the  spring,  and  increase  in  size  with  the 
age  of  the  plant.  Their  colour  varies  from  green  to  crimson.  The  flowers  are 
solitary,  on  long  axillary  peduncles.  The  calyx  is  spreading,  with  five  exterior 
obtuse  segments,  and  the  same  number  of  inner,  smaller  segments.  The  fertile 
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flowers  have  a  roundish,  drooping  pedicelled  germ,  crowned  with  six  revolute 
stigmas.    The  capsule  is  three-celled,  and  contains  three  seeds. 

E.  Ipecacuanha  is  indigenous,  growing  in  pine-barrens  ,and  other  sandy 
places  in  the  Middle  and  Southern  States,  especially  along  the  sea-board,  and 
abundantly  in  New  Jersey,  on  the  banks  of  the  Delaware.  It  blooms  from  May 
to  August.  The  root,  which  is  the  officinal  portion,  is,  according  to  Dr.  Barton, 
equally  efficacious  at  whatever  period  collected. 

The  dry  root  is  light  and  brittle,  of  a  grayish  colour  externally,  white  within, 
inodorous,  and  of  a  sweetish  not  unpleasant  taste.  Its  active  principle  has  not 
been  isolated.  Dr.  Bigelow  inferred  from  his  experiments  tiat  it  contained 
caoutchouc,  resin,  gum,  and  probably  starch. 

Medical  Properties  and  Uses.  Ipecacuanha  spurge  is  an  active,  tolerably  cer- 
tain emetic,  rather  milder  than  E.  corollata,  but,  like  it,  disposed  to  affect  the 
bowels,  and  liable,  if  given  in  overdoses,  to  produce  excessive  nausea  and  vomit- 
ing, general  prostration,  and  alarming  hypercatharsis.  It  is,  therefore,  unfit  to 
supersede  ipecacuanha.  In  small  doses  it  is  diaphoretic.  The  specific  name  of 
the  plant  indicates  that  the  emetic  property  of  the  root  has  been  long  known. 
The  late  Professor  Barton  alluded  to  it  in  his  "Collections;"  but  it  did  not  come 
into  general  notice  till  after  the  publication  of  Dr.  W.  P.  C.  Barton's  Medical 
Botany.  The  late  Dr.  Hewson,  of  Philadelphia,  informed  us  that  this  emetic 
was  the  subject  of  an  inaugural  essay  by  Dr.  Royal,  and  that  experiments, 
conducted  Avith  it  among  the  convicts  in  the  Walnut  Street  prison,  proved  it 
to  be  advantageously  available  for  all  the  purposes  of  an  emetic;  while,  in  con- 
sequence of  its  want  of  nauseous  taste,  it  seemed  to  answer  even  better  than 
ipecacuanha  as  an  expectorant  and  diaphoretic.  The  dose  of  the  powdered 
root  is  from  ten  to  fifteen  grains.  W. 

EXTRACTUM  CANNABIS.  U.S. 
Extract  of  Hemp. 

An  alcoholic  extract  of  the  dried  tops  of  Cannabis  sativa,  var.  Indica.  TJ.  S. 

'Off.  Syn.EXTB.ACTVM  CANNABIS  INDICT.  £r. 

Cannabis.   Sex.  Syst.  Dicecia  Pentandria.  —  Nat.  Ord.  Cannabinaceae. 

Gen.  Ch.  Male.  Calyx  five-parted.  Stamens  five.  Female.  Calyx  one- 
leaved,  rolled  up.  Styles  two.   Lindley. 

Cannabis  sativa.  Linn.  Sp.  Plant.  1451;  Gtiffith,  Med.  Pot.  p.  572.  Hemp 
is  an  annual  plant,  from  four  to  eight  feet  or  more  in  height,  with  an  erect, 
branching,  angular  stem.  The  leaves  are  alternate  or  opposite,  on  long,  lax 
footstalks,  roughish,  and  digitate  with  linear-lanceolate,  serrated  segments.  The 
stipules  are  subulate.  The  flowers  are  axillary;  the  male  in  long,  branched, 
drooping  racemes ;  the  female  in  erect  simple  spikes.  The  stamens  are  five,  with 
long  pendulous  anthers;  the  pistils  two,  with  long,  filiform,  glandular  stigmas. 
The  fruit  is  ovate  and  one-seeded.  The  whole  plant  is  covered  with  n  fine  pu- 
bescence, scarcely  visible  to  the  naked  eye,  and  is  somewhat  viscid  to  the  touch. 
The  hemp  plant  of  India,  from  which  the  drug  is  derived,  has  been  considered 
by  some  as  a  distinct  species,  and  named  Cannabis  Indica;  but  the  most  ob- 
servant botanists,  upon  comparing  it  with  our  cultivated  plant,  have  been  unable 
to  discover  any  specific  difference.  It  is  now,  therefore,  regarded  merely  as  a 
variety,  and  is  distinguished  by  the  epithet  Indica.  Dr.  Pereira  states  that,  in 
the  female  plant,  the  flowers  are  somewhat  more  crowded  than  in  the  common 
hemp;  but  that  the  male  plants  in  the  two  varieties  are  in  all  respects  the  same. 
It  is  unfortunate  that  the  name  of  Indian  hemp  has  been  attached  to  the  medi- 
cinal product ;  as,  in  the  United  States,the  same  name  has  long  been  appropriated 
to  Apocynum  cannabinum;  and  some  confusion  has  hence  arisen. 

C.  sativa  is  a  native  of  the  Caucasus,  Persia,  and  the  hilly  regions  in  the  north 
of  India.  It  is  cultivated  in  many  parts  of  Europe  and  Asia,  and  largely  in  our 
Western  States.  It  is  from  the  Indian  variety  exclusively  that  the  medicine  is 
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obtained ;  the  heat  of  the  climate  in  Ilindostan  apparently  favouring  the  dc* 
velopnient  of  its  active  principle.* 

Thu  seedn,  though  not  now  oilicinal,  have  been  used  in  medicine.  They  are 
about  the  eighth  of  an  inch  long,  roundi.sh-ovate,  somewhat  conipresHcd,  of  a 
shining  uBh-grny  colour,  inodorous,  and  of  a  disagreeable,  oily,  sweetish  taste. 
They  yield  by  expression  a  fixed  oil,  which  ha.s  the  drying  property,  and  is  used 
in  the  arts.  They  contain  also  uncrystallizable  sugar  and  albumen,  and  when 
rubbed  with  water  form  an  emulsion,  which  may  be  used  advantageously  in 
inflammations  of  the  mucous  membranes,  though  without  narcotic  properties. 
They  are  much  used  as  food  for  birds,  which  are  fond  of  them.  They  are  gene- 
rally believed  to  bo  in  no  degree  poisonous;  but  M.  Michaud  relates  the  case  of 
a  child,  in  which  serious  symptoms  of  narcotic  poisoning  occurred  after  taking  a 
certain  quantity  of  them.  It  is  probable  that  some  of  the  fruit  eaten  by  the 
child  was  unripe;  as,  in  this  state,  it  would  be  more  likely  to  partake  of  the 
peculiar  qualities  of  the  plant  itself  (Ann.de  Therap.,  A.D.  18G0,  p.  159.) 

In  Ilindostan,  Persia,  and  other  parts  of  the  East,  hemp  has  long  been  habitu- 
ally employed  as  an  intoxicating  agent.  The  parts  used  are  the  tops  of  the  plant, 
and  a  resinous  product  obtained  from  it.  The  plant  is  cut  after  flowering,  and 
formed  into  bundles  from  two  to  four  feet  long  by  three  inches  in  diameter,  which 
are  sold  in  the  bazaars  under  the  name  of  gunjah.  The  hashish  of  the  Arabs 
is  essentially  the  same.  The  name  bang  is  given  to  a  mixture  of  the  larger  leaves 
and  capsules  without  the  stems.  There  is  on  the  surface  of  the  plant  a  resinous 
exudation  to  which  it  owes  its  clammy  feel.  Men  clothed  in  leather  run  through 
the  hemp  fields,  brushing  forcibly  against  the  plants,  and  thus  separating  the 
resin,  which  is  subsequently  scraped  from  their  dress,  and  formed  into  balls. 
These  are  called  c/twrrus.  In  these  different  states  of  preparation,  the  hemp  is 
smoked  like  tobacco,  with  which  it  is  said  to  be  frequently  mixed.  An  infusion 
or  decoction  of  the  plant  is  also  sometimes  used  as  an  exhilarating  drink. 

The  medicinal  resin  or  extract  of  hemp,  directed  by  the  U.  S.  Pharmacopoeia, 
is  made  by  evaporating  a  tincture  of  the  dried  tops.  Dr.  O'Shaughnessy  directs 
it  to  be  prepared  by  boiling  the  tops  of  the  gunjah  in  alcohol  until  all  the  resin 
is  dissolved,  and  evaporating  to  dryness  by  means  of  a  water-bath.  Mr.  Robert- 
son, of  the  Calcutta  Medical  College,  prepares  it  by  passing  the  vapour  of  boil- 
ing alcohol  from  the  boiler  of  a  still  into  the  dried  plant  contained  in  a  con- 
venient receptacle,  and  evaporating  the  condensed  liquor  by  a  heat  not  exceeding 
150°  F.  The  Messrs,  Smith,  of  Edinburgh,  obtain  a  purer  resin  by  the  fol- 
lowing process.  Bruised  gunjah  is  digested,  first  in  successive  portions  of  warm 
water,  till  the  expressed  liquid  comes  away  colourless ;  and  afterwards,  for  two 
days  with  a  moderate  heat,  in  a  solution  of  carbonate  of  soda,  containing  one 
part  of  the  salt  for  two  of  the  dried  herb.  It  is  then  expressed,  washed,  dried, 
and  exhausted  by  percolation  with  alcohol.  The  tincture,  after  being  agitated 
with  milk  of  lime  containing  one  part  of  the  earth  for  twelve  of  the  gunjah  used, 
is  filtered ;  the  lime  is  precipitated  by  sulphuric  acid ;  the  filtered  liquor  is  agi- 

*  On  11  visit  to  the  botanical  garden  of  Edinburgh,  in  the  autumn  of  1860,  the  author 
saw  a  full-grown  specimen  of  Cannabis  sativa,  and  was  surprised  to  find  that  it  was  only 
about  4  feet  high,  had  little  or  no  odour,  and  was  scarcely  adhesive  when  handled.  If  this 
is  the  general  character  of  the  hemp  plant  in  the  north  of  Europe,  it  is  not  surprising  that 
it  should  be  destitute  of  the  medicinal  properties  of  the  Indian  plant.  As  cultivated  in  his 
own  garden  in  Philadelphia,  the  plant  attains  a  height  usually  of  six  or  eight  feet,  has  a 
decided  narcotic  odour,  and  exudes  so  much  of  its  peculiar  resin  as  to  be  very  adhesive  to 
the  fingers.  It  is  highly  probable,  therefore,  thattne  hemp  plant  grown  in  this  country 
might  bo  advantageously  used  in  medicine.  On  this  occasion  Dr.  Christison  informed  the 
autnor,  from  information  he  had  received  from  India,  that  the  plant  there  cultivated  in 
the  hot  plains,  does  not  yield  hashish  satisfactorily  ;  but  that  this  product  is  chiefly  if  not 
exclusively  obtained  from  it  in  the  hilly  regions.  He  said,  moreover,  that  the  story  of  tho 
natives  running  through  the  hemp  fields,  and  collecting  the  resin  on  their  clothing,  from 
which  it  is  afterwards  scraped,  is,  if  not  quite  untrue,  at  least  apocryphal.  He  had  been 
informed  that  the  real  mode  of  gathering  it  is  to  rub  the  hemp-tops  between  the  hands, 
and,  when  the  palms  and  fingers  are  sufllciently  loaded  with  tho  resin,  to  scrape  it  off.  It 
is  possible,  however,  that  different  methods  may  be  followed  in  different  localities.  {Not« 
to  the  twelfth  edition.) 
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tated  with  animal  charcoal,  and  again  filtered  ;  most  of  the  alcohol  is  distilled 
off,  and  to  the  residue  twice  its  weight  of  water  is  added;  the  liquid  is  then 
allowed  to  evaporate  gradually ;  and,  finally,  the  resin  is  washed  with  fresh 
water  until  it  ceases  to  impart  a  sour  or  bitter  taste  to  the  liquid,  and  is  then 
dried  in  thin  layers.  Thus  obtained,  it  retains  the  odour  and  taste  of  the  gunjah, 
of  which  1 00  pounds  yield  6  or  Y  pounds  of  the  extract.  Much  of  the  com- 
mercial extract  is  very  impure,  and  is  but  partially  soluble  in  alcohol. 

Under  the  name  of  Extr actum  Cannabis  Purificatum,  the  U.  S.  Pharmaco- 
poeia directs  a  preparation  made  by  evaporating  a  tincture  of  the  crude  ex- 
tract, which,  from  its  greater  uniformity  of  strength,  is  preferable  for  prescrip- 
tion. (See  Part  II.)  The  British  Pharmacopceia  directs  the  Extract  of  Indian 
Hemp  to  be  prepared  by  macerating  an  avoirdupois  pound  of  the  dried  tops  of 
the  hemp,  in  coarse  powder,  in  four  Imperial  pints  of  rectified  spirit,  for  seven 
days,  then  expressing,  and  evaporating  to  the  proper  consistence.  From  this  a 
tincture  is  ordered  to  be  prepared. 

P7'operties.  Fresh  hemp  has  a  peculiar  narcotic  odour,  which  is  said  to  be 
capable  of  producing  vertigo,  headache,  and  a  species  of  intoxication.  It  is 
much  less  in  the  dried  tops,  which  have  a  feeble  bitterish  taste.  According  to 
Dr.  Royle,  chui-rus  is  when  pure  of  a  blackish-gray,  blackish-green,  or  dirty 
olive  colour,  of  a  fragrant  and  narcotic  odour,  and  a  slightly  warm,  bitterish, 
and  acrid  taste.  Schlesinger  found  in  the  leaves  a  bitter  substance,  chlorophyll, 
green  resinous  extractive,  colouring  matter,  gummy  extract,  extractive,  albu- 
men, lignin,  and  salts.  The  plant  also  contains  volatile  oil  in  very  small  pro- 
portion, which  probably  has  narcotic  properties.  The  resin  is  probably  the 
active  principle,  and  has  received  the  name  of  cannabin.  It  is  neuter,  soluble 
in  alcohol  and  ether,  and  separable  from  the  alcoholic  solution  by  water  as  a 
white  precipitate.  According  to  M.  Laneau,  of  Brussels,  it  is  insoluble  in  cold 
alcohol  of  80  or  90  per  cent.,  but  is  soluble  in  the  same  liquid  heated,  in  cold 
absolute  alcohol,  ether,  acetic  ether,  spirit  of  nitric  ether,  muriatic  ether,  chlo- 
roform, and  bisulphuret  of  carbon,  (iiee  Am.  Joiirn.  of  Pharm.,  xxviii.  362.) 
Its  taste  is  warm,  bitterish,  acrid,  somewhat  balsamic,  and  its  odour  fragrant, 
especially  when  heated.* 

Medical  Properties.  Extract  of  hemp  is  apoM^crful  narcotic,  causing  exhila- 
ration, intoxication,  delirious  hallucinations,  and,  in  its  subsequent  action,  drow- 
siness and  stupor,  with  little  effect  upon  the  circulation.  It  is  asserted  also  to  act 
as  a  decided  aphrodisiac,  to  increase  the  appetite,  and  occasionally  to  induce 
the  cataleptic  state.  In  overdoses  it  may  produce  poisonous  effects.  In  morbid 
states  of  the  system,  it  has  been  found  to  cause  sleep,  to  allay  spasm,  to  com- 
pose nervous  inquietude,  and  to  relieve  pain.  In  these  respects,  it  resembles 
opium ;  but  it  differs  from  that  narcotic  in  not  diminishing  the  appetite,  check- 
ing the  secretions,  or  constipating  the  bowels.  It  is  much  less  certain  in  its 
effects ;  but  may  sometimes  be  preferably  employed,  when  opium  is  contrain- 
dicated  by  its  nauseating  or  constipating  effects,  or  its  dispositien  to  produce 
headache,  and  to  check  the  bronchial  secretion.    The  cemplaints  in  which  it 

*  From  the  eflPects  on  the  system  of  the  exhalations  from  fresh  hemp,  it  was  a  very  pro- 
bable supposition  that  the  plant  owed  its  medical  properties,  in  part  at  least,  to  a  volatile 
principle.  By  repeated  distillation  of  the  same  portion  of  water  from  relatively  large 
quantities  of  hemp  renewed  at  each  distillation,  M.  J.  Personne  obtained  a  volatile  oil,  of 
a  stupefying  odour,  and  an  action  on  the  system  such  as  to  dispose  him  to  think  that  it 
was  the  active  principle  of  the  plant.  As  the  water  distilled  was  strongly  alkaline,  he 
supposed  that  this  volatile  princi])lo  might  be  a  new  alkaloid;  but  the  alkaline  reaction 
was  found  to  depend  on  ammonia;  and  the  liquid  obtained  proved  to  be  a  volatile  oil, 
lighter  than  water,  of  a  deep-amber  colour,  a  strong  smell  of  hemp,  and  composed  of  two 
distinct  oils,  one  colourless,  with  the  formula  CagH.^,^,  the  other  a  hydrate  of  the  first.  For 
the  former  M.  Personne  proposes  the  name  of  cnnnahene.  "When  this  is  inhaled,  or  taken 
into  the  stomach,  a  singular  excitement  is  felt  throughout  the  system,  followed  by  a  de- 
pression, sometimes  amounting  to  syncope,  with  hallucinations  which  are  generally  dis- 
agreeable, but  an  action  on  the  whole  slighter  and  more  fugitive  than  that  of  the  resin. 
The  pure  resin  of  the  Messrs.  Smith,  M.  Personne  considers  to  be  complex,  depending 
on  volatile  principles  for  its  activity,  deprived  of  which  at  a  temperature  of  about  300°  C, 
it  becomes  quite  inert.   {Journ.  de  Phm-m. jA.D.  1857,  p.  46.) — Note  to  the  twelfth  edition. 
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has  been  specuilly  recommondod  are  ncuralfifia,  gout,  rheuniatlwm,  tetantis,  hy- 
drophol)ia,  epidemic  cholera,  convulsions,  chorea,  hyjJiteria,  mental  depression, 
delirium  tremens,  insanity,  and  uterine  homorrhajfe.  It  has  been  foan<l  to  euro 
obstinate  intermittent  fever,  pivcn  before  the  paroxysm.  Dr.  Alexander  Christi- 
Bon,  of  Kdinburjfh,  has  found  it  to  have  the  property  of  hastening  and  infTeasing 
the  contractions  of  the  uterus  in  delivery,  an»i  has  employed  it  with  advantajj^e 
for  this  ])urpose.  It  acts  very  quickly,  and  without  anoesthetic  effect.  It  ap- 
pears, iiow(!ver,  to  exert  this  InHuence  only  in  a  certain  proportion  of  cases.  ( Ed. 
Month.  Jonrn.  of  Med.  Sri ,  xiii  117,  and  xv.  124. )  The  strenj^th  of  the  extract 
varies  much  as  found  in  commerce;  and  therefore  no  definite  dose  can -be  fixed. 
When  it  is  of  good  quality  halt  a  grain  or  a  grain  will  affect  the  system.  The 
Messrs.  Smith  found  two-thirds  of  a  grain  of  their  extract  to  produce  powerful 
narcotic  efTects.  In  some  instances  it  will  be  neces.sary  to  give  as  much  as  ten 
or  twelve  grains  of  the  extract ;  and  half  an  ounce  of  it  has  been  taken  without 
sensible  effect.  The  proper  plan  is  to  begin  with  one-quarter  or  half  a  grain, 
repeated  at  intervals  of  two,  three,  or  four  hours,  and  gradually  increased  until 
its  influence  is  felt,  and  the  strength  of  the  parcel  employed  is  thus  ascertained. 
Afterwards  the  dose  will  bo  regulated  by  the  ascertained  strength;  but,  should 
a  new  parcel  be  employed,  the  same  caution  must  be  observed  as  to  the  com- 
mencing dose.  A  tincture  is  prepared  by  dissolving  six  drachms  of  the  extract 
in  a  pint  of  alcohol.  The  dose  of  this,  equivalent  to  a  grain  of  the  extract,  is 
about  twenty  minims,  or  forty  drops.  Dr.  O'Shaughnessy  gave  ten  drops  every 
half  hour  in  cholera,  and  a  fluidrachm  every  half  hour  in  tetanus.  As  the  resin 
is  precipitated  by  water,  the  tincture  should  be  administered  in  mucilage  or 
Bweetened  water.  Alarming  effects  have  been  produced  by  overdoses.* 

Off.  Prep.  Extractum  Cannabis  Purificatum,  U.S.;  Tinctura  Cannabis  In- 
dicse,  Br.  W. 

EXTRACTUM  GLYCYRRHIZiE.  U.S.,  Br, 
Liquorice. 

The  extract  of  the  root  of  Glycyrrhiza  glabra.  TJ.  S. 

Extrait  de  reglisse,  Fr.;  Siissholzsaft,  Oerm.;  Sugo  di  liquirizia,  Ital.;  Rcgaliza  en 
bollos,  Span. 

For  an  account  of  Olycyrrhiza  glabra,  see  article  GLYCYRRHIZA. 

The  British  Pharmacopceia  gives  directions  for  preparing  this  extract ;  but, 
as  it  is  seldom  made  in  this  country  by  the  apothecary,  it  is  very  properly 
placed,  in  the  U.  S.  Pharmacopoeia,  in  the  catalogue  of  the  Materia  Medica. 

The  British  directions  are  to  macerate  an  avoirdupois  pound  of  liquorice 
root,  in  coarse  powder,  for  twelve  hours,  in  two  pints  of  distilled  water,  strain 
and  press;  again  to  macerate  the  pressed  marc  with  distilled  water  for  six 
hours,  strain  and  press;  then  to  mix  the  strained  liquors,  heat  to  212°,  strain 
through  flannel;  and  finally  evaporate,  by  means  of  a  water-bath,  to  a  proper 
consistence  for  forming  pills.  The  object  in  heating  the  infusion  to  212°  is  to 
coagulate  the  albumen,  and  thus  exclude  it  from  the  extract." 

Liquorice  is  an  article  of  export  from  the  north  of  Spain,  particularly  Cata- 
lonia, where  it  is  obtained  in  the  following  manner.  The  roots  of  the  G.  glabra, 
having  been  dug  up,  thoroughly  cleansed,  and  half  dried  by  exposure  to  the  air, 
are  cut  into  small  pieces,  and  boiled  in  water  till  the  liquid  is  saturated.  The 
decoction  is  then  allowed  to  rest,  and,  after  the  dregs  have  subsided,  is  decanted, 
and  evaporated  to  the  proper  consistence.  The  extract,  thus  prepared,  is  formed 
into  rolls  from  five  to  six  inches  long  by  an  inch  in  diameter,  which  are  dried 
in  the  air,  and  wrapped  in  laurel  leaves. 

Much  liquorice  is  also  prepared  in  Calabria,  according  to  M.  Fee,  from  the 

*  A  preparation  of  hemp  has  been  recommended  as  an  anodyne  liniment  in  painful  af- 
fections, made  by  heating  together  for  five  or  six  hours  upon  a  salt-water  batn  one  j)art 
of  the  bruised  tops  of  Indian  hemp  and  two  parts  of  the  oil  of  hempseed,  and  then  ex- 
pressing and  filtering.  {Journ.  de  Pharm.,  Mars,  1868,  p.  230.) — Note  to  theiwel/th  edition. 
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O.  echinata,  wbich  abounds  in  that  country.  The  process  is  essentially  the  same 
as  that  just  described,  but  conducted  with  greater  care ;  and  the  Italian  liquorice 
is  purer  and  more  valuable  than  the  Spanish.  We  have  been  informed  that  most 
of  the  extract  brought  to  this  country  comes  from  the  ports  of  Leghorn  and 
Messina.  It  is  in  cylinders,  generally  somewhat  smaller  than  the  Spanish,  and 
sometimes  stamped  with  the  manufacturer's  name.*  Perhaps  in  no  part  of  the 
world  is  more  liquorice  consumed  than  in  this  country;  from  four  to  five  thou- 
sand tons  having  been  imported  annually  before  the  war.  Much  of  it  is  used 
in  the  manufacture  of  tobacco.   (Am.  Journ.  of  Pharm  ,  Sept.  1862,  p.  449.) 

Crude  liquoiHce  is  in  cylindrical  rolls,  somewhat  flattened,  and  often  covered 
with  bay  leaves.  We  have  seen  it  in  the  London  market  in  large  cubical  masses. 
When  good,  it  is  very  black,  dry,  brittle,  breaking  with  a  shining  fracture,  of  a 
very  sweet,  peculiar,  slightly  acrid  or  bitterish  taste,  and  almost  entirely  soluble 
when  pure  in  boiling  water.  Neumann  obtained  460  parts  of  aqueous  extract 
from  480  parts  of  Spanish  liquorice.  It  is,  however,  considerably  less  soluble 
in  cold  water.  It  is  often  impure  from  accidental  or  fraudulent  addition,  or  care- 
less preparation.  Starch,  sand,  the  juice  of  prunes,  &c.  are  sometimes  added ; 
and  carbonaceous  matter,  and  even  particles  of  copper  are  found  in  it,  the  latter 
arising  from  the  boilers  in  which  the  decoction  is  evaporated.  Four  pounds  of 
the  extract  have  yielded  two  drachms  and  a  half  of  metallic  copper.  {Fee.)  In 
different  commercial  specimens  examined  by  Chevallier,  he  found  from  9  to  50 
percent,  of  insoluble  matter.  {Journ.  de  Fharm.,xxx.  4:2^.)  This  is  by  no  means, 
however,  always  impurity.  In  the  preparation  of  the  extract  by  decoction,  a 
portion  of  matter  originally  insoluble,  or  rendered  so  by  decoction,  is  taken  up, 
and  is,  in  fact,  necessary  to  the  proper  constitution  of  the  liquorice.  When  this 
is  prepared  with  cold  water,  or  even  with  hot  water  by  simple  displacement,  the 
extract  attracts  moisture  from  the  air,  becomes  soft,  and  loses  the  character- 
istic brittleness  of  the  drug.  The  additional  substances  taken  up  in  decoction 
serve  to  protect  the  extract  against  this  change.  M.  Delondre  has  obtained  the 
same  result  by  using  steam  as  the  solvent.  He  prepares  from  the  root  an  excel- 
lent liquorice,  having  all  the  requisite  qualities  of  colour,  taste,  and  permanence, 
by  passing  steam,  in  suitable  vessels,  through  the  coarse  powder  of  the  root.  The 
vapour  thoroughly  penetrates  the  powder,  and  is  drawn  off  as  it  condenses. 
With  about  500  lbs.  of  the  root,  this  treatment  is  continued  for  12  hours,  and 
repeated  at  the  end  of  5  days.  The  liquors  are  collected,  decanted,  clarified  with 
about  4  lbs.  of  gelatin,  and  quickly  evaporated.  After  being  put  into  the  form 
of  cylinders,  the  extract  is  kept  for  ten  days  in  a  drying  room,  at  a  temperature  of 
71°.  {Ibid.,  p.  433.)  A  bitter  or  empyreumatic  taste  is  a  sign  of  inferior  quality 
in  liquorice.  As  ordinarily  found  in  commerce  it  requires  to  be  purified. 

The  refined  liquorice,  kept  in  the  shops  in  small  cylindrical  pieces  not  thicker 
than  a  pipe  stem,  is  prepared  by  dissolving  the  impure  extract  in  water  without 
boiling,  straining  the  solution,  and  evaporating.  The  object  of  this  process  is 
to  separate  not  only  the  insoluble  impurities,  but  also  the  acrid  oleo-resinous 
substance,  which  is  extracted  by  long  boiling  from  the  liquorice  root,  and  is 
necessarily  mixed  with  the  unrefined  extract.  It  is  customary  to  add,  during 
the  process,  a  portion  of  sugar,  gum,  flour,  starch,  or  perhaps  glue.  These  ad- 
ditions, or  something  equivalent,  are  necessary  to  obviate  the  deliquescent  pro- 
perty of  the  pure  liquorice.  According  to  M.  Delondre,  15  per  cent,  of  gum  is 
the  proper  proportion,  when  this  substance  is  used ;  Dr.  Geisler  has  found  the 

*  Much  liquorice  is  prepared  in  this  country,  chiefly  at  the  lahoratory  of  the  Messrs. 
Tildcn,  at  New  Lebanon,  Columbia  Co.,  New  York.  The  best  roots  being  selected, 
are  ground  into  a  coarse  powder,  which  is  submitted  to  the  action  of  condensing  steam, 
so  as  to  make  a  concentrated  infusion,  which  is  then  evaporated  without  access  of  air. 
The  extract  is  prepared  in  three  forms :  1,  in  boxes  containing  25  lbs.  in  which  it  solidifies 
in  mass;  2,  in  small  rolls  of  80  to  the  pound;  and  3,  in  lozenges  like  those  of  the  Pontefract 
liquorice,  {^eeihe  next -page.)  In  the  two  latter  forms,  the  addition  of  gum  arable  is  neces- 
sary to  give  the  extract  a  proper  consistence;  as,  without  this,  it  softens  in  warm  weather, 
i50  as  not  to  retain  its  form.  It  is  much  lighter-coloured  than  the  imported  liquorice,  but 
darkens  on  exposure.  {Am.  Journ.  of  Pharm.,  xxvii.  311.) — Note  to  tlie  eleventh  edition. 
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sugar  of  milk  to  lessen  tho  disposition  of  the  extract  to  absorb  moisture ;  but 
he  considers  the  l)est  addition,  on  tlio  whole,  to  bo  very  finely  powdered  liquor- 
ice root,  which  should  be  used  in  the  proportion  of  one  part  to  IG  of  the  puri- 
fied extract.  {Am.  Journ.  ofPhnrm.,  xxviii.  '22'>  )  The  preparation  is  sonictinies 
attacked  by  snmll  worms,  jtrobably  in  consequence  of  tho  farinaceous  additions. 
Excellent  li(}uorice  is  prepared,  in  somo  parts  of  England,  from  the  root  culti- 
vated in  that  country.  The  Pontefract  cahen  are  small  lozenges  of  liquorice  of 
superior  quality,  made  in  the  vicinity  of  Pomfret. 

Medical  Propertiea  and  Uaes.  Liquorice  is  a  useful  demulcent,  much  cm- 
ployed  in  cough  mixtures,  and  frequently  added  to  infusions  or  decoctions, 
in  order  to  cover  the  taste  or  obtund  tho  acrimony  of  the  principal  medicine. 
A  piece  of  it,  held  in  the  mouth  and  allowed  slowly  to  dissolve,  is  often  found  to 
allay  cough  by  sheathing  the  irritated  membrane  of  tho  fauces.  It  is  used  in 
pharmacy  to  impart  consistence  to  pills  and  troches,  and  to  modify  the  taste  of 
other  medicines.  Much  is  also  used  in  the  preparation  of  tobacco  for  chewing. 

Off.  Prep.  Confectio  Sennae,  Br.;  Decoctum  Aloes  Compositum,  Br.; 
Mistura  Glycyrrhizte  Composita,  U.  S.;  Mistura  Sennse  Composita,  Br.;  Tinc- 
tura  Aloes;  Tinctura  Rhei  et  Sennae,  U.S.;  Trochisci  Glycyrrhizae  et  Opii, 
U.  8.;  Trochisci  Cubebse,  U.  S.;  Trochisci  Opii,  Br.  W. 

FARINA. 
Wheat  Flour. 

Off.  Syn.  FARINA  TRITICI.  Wheat  Flour.  The  grain  of  wheat,  Triti- 
cum  vulgare,  ground  and  sifted.  Br. 

Farine  do  Froracnt,  Fr.;  Waizcnmehl,  Oerm.;  Farina  di  frumento,  Jtal.;  Flor  del 
trigo,  Acemite,  Span. 

Triticum.  Se.x.  Syst.  Triandria  Digynia. — Nat.  Ord.  Graminaceae. 

Oen.Ch.  Calyx  two-valved,  solitary,  transverse,  many-flowered,  on  a  flex- 
uose,  toothed  receptacle.  Bees^s  Cyclopaedia. 

Triticum  hybernum.  Willd.  Sp.  Plant,  i.  477. —  T.  vulgare,  var.  13.  hyber- 
num.  Kunth,  Oramin.  438.  The  com,mon  winter  wheat  has  a  fibrous  root  and 
one  or  more  erect,  round,  smooth,  jointed  stems,  which  rise  from  three  to  five 
feet  in  height,  and  arc  furnished  with  linear,  pointed,  entire,  flat,  many-ribbed, 
rough,  somewhat  glaucous  leaves,  and  jagged  bearded  stipules.  The  flowers 
are  in  a  solitary,  terminal,  dense,  smooth  spike,  two  or  three  inches  long.  The 
calyx  is  four-flowered,  tumid,  imbricated,  abrupt,  with  a  short  compressed 
point.  In  the  upper  part  of  the  spike  it  is  more  elongated ;  and  in  this  situation 
the  corolla  is  more  or  less  awned.  The  grain  is  imbricated  in  four  rows. 

The  native  country  of  wheat  is  unknown  ;  but  its  cnltivation  is  supposed  to 
have  spread  from  Sicily  over  Europe.  It  is  now  an  object  of  culture  in  almost 
all  countries  having  a  temperate  climate.  Sown  in  the  autumn,  it  stands  the 
winter,  and  ripens  its  seeds  in  the  following  summer.  Numerous  varieties  have 
been  produced  by  cultivation,  some  of  which  are  usually  described  as  distinct 
species.  Among  these  may  perhaps  be  ranked  T.  sestivum,  or  spring  wheat, 
distinguished  by  its  long  beards,  and  T.  compositum,  or  Egyptian  wheat,  by 
its  compound  spikes.  The  seeds  are  too  well  known  to  need  description.  They 
are  prepared  for  use  by  grinding  and  sifting,  by  which  the  interior  farinaceous 
part  is  separated  from  the  husk.  The  former  is  divided  according  to  its  fine- 
ness into  different  portions,  but  so  far  as  regards  its  medical  relations  may  be 
considered  under  one  head,  that  of  farina  or  Jlour.  The  latter  is  called  bran, 
and  constitutes  from  25  to  33  per  cent. 

Flour  is  white,  inodorous,  and  nearly  insipid.  Its  chief  constituents  are 
starch,  gluten,  albumen,  saccharine  matter,  and  gum,  the  proportions  of  which 
are  not  constant.  Vauquelin  obtained,  as  an  average  product,  from  eight  varie- 
ties of  flour  which  he  examined,  10*25  per  cent,  of  water,  1080  of  gluten  (in- 
chiding  coagulated  albumen),  68-08  of  starch,  5-61  of  sugar,  and  411  of  gum. 
According  to  Christison,  subsequent  experiments  have  given  an  average  of  16 
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or  17  per  cent,  of  .gluten  and  albumen.  The  ashes  of  wheat,  which  amount  only 
to  about  015  per  cent.,  contain,  according  to  Henry,  superphosphates  of  soda, 
lime,  and  magnesia.  The  gummy  substance  found  in  wheat  flour  is  not  precisely 
identical  with  ordinary  gum  ;  as  it  contains  nitrogen,  and  does  not  yield  mucic 
acid  by  the  action  of  nitric  acid.  The  starch,  which  is  by  far  the  most  abund- 
ant ingredient,  is  much  employed  in  a  separate  state.  (See  Amylum.)  The  glu- 
ten, however,  is  not  less  important;  as  it  is  to  the  large  proportion  of  this  prin- 
ciple in  wheat  flour,  that  it  owes  its  superiority  over  that  from  other  grains  for 
the  preparation  of  bread.  The  gluten  here  alluded  to  is  the  substance  first  no- 
ticed as  a  distinct  principle  by  Beccaria.  It  is  the  soft,  viscid,  fibrous  mass  which 
remains,  when  wheat  flour,  enclosed  in  a  linen  bag,  is  exposed  to  the  action  of 
a  stream  of  water,  and  at  the  same  time  pressed  with  the  fingers  till  the  liquor 
comes  away  colourless.  But  this  has  been  ascertained  to  consist,  in  fact,  of  two 
different  substances.  When  boiled  in  alcohol,  one  portion  of  it  is  dissolved, 
while  another  remains  unaffected.  Einhof  ascertained  that  the  part  of  the  glu- 
tinous mass  left  behind  by  alcohol  is  identical  with  vegetable  albumen,  while 
the  dissolved  portion  only  is  strictly  entitled  to  the  name  of  gluten,  which  had 
been  previously  applied  to  the  Avhole  mass.  As  these  two  principles  are  con- 
tained in  numerous  vegetable  products,  and  as  they  are  frequently  referred  to 
in  this  work,  it  is  proper  that  they  should  be  briefly  noticed.  They  both  contain 
nitrogen,  and  both,  when  left  to  themselves  in  a  moist  state,  undergo  putrefac- 
tion. From  these  circumstances,  and  from  close  resemblance  to  certain  proxi- 
mate animal  principles  in  chemical  habitudes  and  relations,  they  are  sometimes 
called,  in  works  on  chemistry,  vegeto-animal  subatances.  They  are  separated 
from  each  other  by  boiling  the  gluten  of  Beccaria,  above  referred  to,  with  suc- 
cessive portions  of  alcohol,  till  the  liquid,  filtered  while  yet  hot,  ceases  to  be- 
come turbid  on  cooling.  The  proper  gluten  dissolves,  and  may  be  obtained  by 
adding  water  to  the  solution,  and  distilling  off  the  alcohol.  Large  cohering 
flakes  float  in  the  liquor,  which,  when  removed,  form  a  viscid  elastic  mass,  con- 
sisting of  the  substance  in  question  with  slight  impurity.  The  part  left  behind 
by  the  alcohol  is  coagulated  albumen. 

Pure  gluten,  sometimes  called  vegetable  Jibrin,  is  a  pale  yellow,  adhesive, 
elastic  substance,  which,  by  drying,  becomes  more  deeply  yellow  and  translu- 
cent. It  is  almost  insoluble  in  water,  and  quite  insoluble  in  ether,  and  in  the  oils 
both  fixed  and  volatile.  Hot  alcohol  dissolves  it  much  more  readily  than  cold; 
and  from  its  .solution  in  boiling  alcohol  it  separates  unchanged  when  the  liquor 
cools.  It  is  soluble  in  the  dilute  acids,  and  in  caustic  alkaline  solutions,  in  con- 
sequence of  forming  soluble  compounds  with  the  acids  and  alkalies.  With  the 
earths  and  metallic  oxides  it  forms  nearly  insoluble  compounds,  which  are  pre- 
cipitated when  earthy  or  metallic  salts  are  added  to  the  solution  of  gluten  in  liquid 
potassa.  Corrosive  sublimate  precipitates  it  from  its  acid  as  well  as  alkaline 
solutions,  and,  added  in  solution  to  moi.st  gluten,  forms  a  compound  with  it, 
which,  when  dry,  is  hard,  opaque,  and  incorruptible.  Gluten  is  precipitated  by 
infusion  of  galls.  Its  name  originated  in  its  adhesive  property.  It  exists  in 
most  farinaceous  grains,  and  in  the  seeds  of  some  leguminous  plants. 

Vegetable  albumen  is  destitute  of  adhesiveness,  and,  when  dried,  is  opaque, 
and  of  a  white,  gray,  or  brown  colour.  Before  coagulation,  it  is  soluble  in  water, 
but  insoluble  in  alcohol.  By  heat  it  coagulates  and  becomes  insoluble  in  water. 
It  is  dissolved  by  solutions  of  the  caustic  alkalies.  Most  of  the  acids,  if  added 
to  its  solution  in  excess,  precipitate  compounds  of  the  acids  respectively  with 
the  albumen,  which,  though  soluble  in  pure  water,  are  insoluble  in  that  liquid 
when  acidulated.  It  is  not,  however,  precipitated  by  an  excess  of  phosphoric  or 
acetic  acid.  Its  relations  to  the  earthy  and  metallic  salts  are  similar  to  those  of 
gluten.  Corrosive  sublimate  precipitates  it  from  its  solutions,  except  from  those 
in  pho.sphoric  and  acetic  acids,  and,  when  added  in  a  state  of  solution  to  moist 
albumen,  forms  with  it  a  hard,  opaque  compound.  It  is  also  precipitated  by  infu- 
sion of  galls.  This  principle  derived  its  name  from  its  very  close  resemblance  to 
animal  albumen.    It  is  associated  with  gluten  in  most  of  the  farinaceous  grains, 
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is  a  constituent  of  all  the  seeds  which  form  a  milky  emulsion  with  water,  and 
exists  in  all  the  vejfctablo  juices  which  couguluto  by  heat. 

The  mixture  of  vegetable  fibrin  and  ulbumcn  which  constitutes  the  gluten  of 
Beccuritt,  exercises  an  important  influence  over  starch,  which,  with  the  presence 
of  water,  and  the  aid  of  a  moderate  heat,  it  convertn  partly  into  gum  and  partly 
into  sugar.  The  production  of  saccharine  matter  in  the  germination  of  seeds 
and  in  malting,  which  is  an  example  of  germination,  is  thus  explained.  The 
gluten  becomes  acid  in  the  process,  and  lotsCH  the  property  of  reacting  on  ntarch. 

It  is  thought  by  many  chemists  that  vegetable  albumen  is  identical  in  all  re* 
spects  with  animal  albumen,  and  the  gluten  of  vegetables  with  animal  fibrin ; 
and  that  both  these  principles,  as  well  as  another  named  canein,  found  also  both 
in  the  animal  and  vegetable  kingdoms,  consist  of  a  principle  nanwd  prutein, 
combined  with  a  very  small  proportion  of  mineral  .substances,  such  as  sulphur 
and  phosphorui*.  Protein  consists  of  nitrogen,  carbon,  hydrogen,  and  oxygen; 
and  its  formula,  according  to  Liebig,  is  C^gllj^N^O,^.  It  is  procured  by  dis.solving 
any  one  of  the  substances  above  named  in  a  strong  solution  of  potassa,  keeping 
the  solution  for  some  time  at  a  heat  of  120°,  and  precipitating  with  acetic  acid. 

It  is  scarcely  necessary  to  state  that  bread  is  formed  by  making  flour  into  a 
paste  with  water,  with  the  addition  of  yeast,  setting  it  aside  to  ferment,  and 
then  exposing  it  to  the  heat  of  an  oven.  The  fermentation  excited  by  the  yeast 
is  accompanied  with  the  extrication  of  carbonic  acid  gas,  which,  being  retained 
by  the  tenacity  of  the  gluten,  forms  innumerable  little  cells  throughout  the 
mass,  and  thus  renders  the  bread  light. 

Medical  Properties  and  Uses.  Wheat  flour  in  its  unaltered  state  is  seldom 
used  in  medicine.  It  is  sometimes  sprinkled  on  the  skin  in  erysipelatous  inflam- 
mation, and  various  itching  or  burning  eruptions,  particularly  the  nettlerash; 
though  rye  flour  is  generally  preferred  for  this  purpose. 

Bread  is  more  employed.  An  infusion  of  toasted  bread  in  water  is  a  nutritive 
drink,  well  adapted  to  febrile  complaints.  Within  our  experience,  no  drink  has 
been  found  more  grateful  in  such  cases  than  this  infusion,  sweetened  with  a 
little  molasses,  and  flavoured  by  lemon-juice.  Boiled  with  milk,  bread  forms  a 
good  emollient  poultice,  which  may  be  improved  by  the  addition  of  a  little  per- 
fectly fresh  lard.  Slices  of  it  steeped  in  lead  water,  and  the  crumb  mixed  with 
the  fluid  and  confined  within  gauze,  afford  convenient  modes  of  applying  this 
preparation  to  local  inflammations.  The  crumb  (mica  panis)  is,  moreover,  fre- 
quently used  to  give  bulk  to  minute  doses  of  very  active  medicines,  administered 
in  the  form  of  pill.  It  should  be  recollected  that  it  always  contains  common  salt, 
which  is  incompatible  with  certain  substances,  as,  for  example,  nitrate  of  silver. 

Bran  is  sometimes  used  in  decoction,  as  a  demulcent  in  catarrhal  afl'ections 
and  complaints  of  the  bowels.  When  taken  in  substance,  it  is  laxative,  and  may 
bo  used  with  advantage  to  prevent  costiveness.  Bran  bread,  made  from  the 
unsifted  flour,  is  an  excellent  laxative  article  of  diet  in  some  dyspeptic  cases. 
The  action  of  the  bran  is  probably  mechanical,  consisting  in  the  irritation  pro- 
duced upon  the  mucous  membrane  of  the  bowels  by  its  coarse  particles.  Bran 
also  forms  an  excellent  demulcent  bath. 

Off.  Prep.  Cataplasma  Fermenti,  Br.  W. 

FERMENTUM.   U.S. 
Yeast. 

Of.  Syn.  CEREVISI^  FERMENTUM.  Beer  Yeast.  The  ferment  ob- 
tained  in  brewing  beer.  Br. 

Levure,  Fr.;  Bierhefen,  Germ.;  Fermonto  di  cervogia,  7tai. ;  Espuma  de  cerveza,  <$^jpan. 

This  is  the  substance  which  rises,  in  the  form  of  froth,  to  the  surface  of  beer, 
and  subsides,  during  the  process  of  fermentation.  A  similar  substance  is  pro- 
duced during  the  fermentation  of  other  saccharine  liquids. 

It  is  flocculent,  frothy,  somewhat  viscid,  semifluid,  of  a  dirty  yellowish  colour, 
a  sour  vinous  odour,  and  a  bitter  taste.    At  the  temperature  of  60°  or  70°,  ia 


400  Fermentiim.  part  i. 

a  close  vessel  or  damp  atmosphere,  it  soon  undergoes  putrefaction.  Exposed 
to  a  moderate  heat,  it  loses  its  liquid  portion,  becomes  dry,  hard,  and  brittle ; 
and  may  in  this  state  be  preserved  for  a  long  time,  though  with  the  loss  of  much 
of  its  peculiar  power.  In  France  it  is  brought  to  the  solid  state  by  introducing 
it  into  sacks,  washing  it  with  water,  then  submitting  it  to  pressure,  and  ulti- 
mately drying  it.* 

Yeast  is  insoluble  in  alcohol  or  water.  It  was  analyzed  by  Westrumb,  and 
found  to  contain,  in  15,142  parts,  13  of  potassa,  15  of  carbonic  acid,  10  of  acetic 
acid,  45  of  malic  acid,  69  of  lime,  240  of  alcohol,  120  of  extractive,  240  of  muci- 
lage, 315  of  saccharine  matter,  480  of  gluten,  13,595  of  water,  besides  traces  of 
silica  and  phosphoric  acid.  Its  bitterness  is  attributable  to  a  principle  derived 
from  the  hops.  The  property  for  which  it  is  chiefly  valued  is  that  of  exciting 
the  vinous  fermentation  in  saccharine  liquids,  and  in  various  farinaceous  sub- 
stances. This  property  it  owes  to  its  azotized  ingredient;  for,  if  separated  from 
this,  it  loses  its  powers  as  a  ferment,  and  reacquires  them  upon  its  subsequent 
addition.  It  is  also  rendered  ineffective  by  strong  alcohol,  by  several  of  the  acids, 
as  sulphuric  and  concentrated  acetic  acids,  by  various  other  substances,  and  by 
a  heat  of  212°.  At  a  high  temperature  it  is  decomposed,  affording  products 
similar  to  those  which  result  from  the  decomposition  of  animal  matters. 

Examined  with  a  microscope,  yeast  is  seen  to  abound  in  minute  transparent 
vesicles,  which  appear  to  contain  one  or  more  granules.  These  are  now  believed 
to  be  a  fungous  plant,  which  has  the  power  of  propagating  itself  at  the  expense 
of  organic  proximate  principles  with  which  it  may  be  brought  into  contact;  and 
attempts  have  been  made  to  solve  the  mysteries  of  fermentation  by  the  conjec- 
ture, that  the  sugar  or  other  fermenting  substance,  while  contributing  to  the 
nourishment  of  the  fungus,  undergoes  a  decomposition  resulting  in  the  forma- 
tion of  new  products.  Another  theory,  originally  put  forth  by  Liebig,  is  that 
fermentation  is  merely  a  chemical  movement,  excited  by  a  movement  of  decom- 
position going  on  in  the  ferment.    Mulder  considers  the  cell-wall  of  the  yeast 

*  M.  C.  Gutkind,  of  Paris,  recommends  the  following  process  for  preparing  bakers'  yeast. 
Barley,  having  been  slightly  malted,  is  dried  in  a  rapid  current  of  heated  air,  then  reduced 
to  fine  flour  without  bolting,  and  placed  in  a  vat,  where  it  is  made  into  dough  with  water 
of  104°  P.,  and  afterwards  brought  with  water  at  the  same  temperature  to  the  consistence 
of  porridge.  For  each  pound  of  flour  about  a  pint  and  a  half  of  water  is  required  (100 
kilogrammes  and  2  hectolitres).  The  porridge  is  heated  in  a  boiler  to  178°  P.,  beyond 
which  degree  the  temperature  is  not  to  be  raised,  and  introduced  into  canvas'^ags,  in 
which  it  is  submitted  to  expression.  The  expressed  .liquid  is  put  into  large  vats,  where 
it  cools.  The  solid  matter  is  again  put  into  a  vat,  mixed  with  2  pints  of  water  at  114°  P. 
for  each  pound,  and  stirred  into  a  porridge,  which  is  then  heated  to  201°  P.,  and  kept  so 
for  an  hour.  The  mass  is  put  into  bags  and  expressed;  and  the  two  expressed  liquids  are 
mixed,  and  exposed  to  theair  in  large  vats  for  a  period  of  time  varying  from  two  to  ten 
days  according  to  the  atmospheric  temperature.  To  cause  the  liquid  to  ferment,  it  is 
heated  to  90°  P.,  and  a  little  fresh  yeast  added.  During  the  whole  period  of  fermenta- 
tion, which  may  be  conducted  in  vats  or  vessels,  an  exterior  temperature  of  at  least  59° 
F.  must  be  maintained.  The  yeast  thus  obtained  is  free  from  bitterness  or  acidity,  is  ex- 
tremely white,  and  consequently  does  not  require  washing,  and  is  superior  in  raising 
power  to  all  others.  The  residuary  liquid  after  fermentation  may  be  used  for  making 
vinegar.    {Lond.  Pharrn.  Jou7-n.,xiv.  331.) — Note  to  the  eleventh  edition. 

Dried  Yeast.  For  keeping,  and  for  transmission  from  place  to  place,  it  is  often  desirable 
to  have  yeast  in  the  dried  state.  Yeast  cakes  have  appeared  in  commerce.  They  may  be 
prepared  by  washing  the  ordinary  yeast  with  water,  expressing  the  liquid  portion,  and 
spreading  out  the  residue,  in  thin  layers,  on  linen  or  cotton  cloth,  in  order  to  dry,  in  the 
sun,  or  in  heated  chambers,  or  on  porous  bricks  to  absorb  the  moisture.  The  layers  may 
be  cut  in  pieces  of  convenient  shape,  which  may  be  occasionally  turned  to  facilitate  drying. 

The  following  plan  is  recommended  in  the  Chemical  Neics  (Aug.  20th,  1863,  p.  109).  To 
every  pound  of  the  yeast,  previously  washed  and  drained,  a  drachm  of  pure  carbonate  of 
potassa  or  soda,  and  three  drachms  of  officinal  alcohol  are  to  be  added,  the  whole  to  be 
thoroughly  mixed  by  stirring,  and  the  mass  thus  prepared  to  be  allowed  to  stand  for  half 
an  hour,  and  then  put  into  bags  and  expressed.  Two  drachm's  of  solution  of  gelatin,  in 
fi^  the  form  of  a  nearly  cold  jelly,  are  now  to  be  thoroughly  incorporated  by  kneading  with 
the  mixture,  which  is  to  be  exposed  for  twelve  hours  in  a  cold  place,  for  the  complete 
solidification  of  the  gelatin.  The  mass  is,  finally,  to  be  cut  into  slices  of  the  desired  shape 
and  size,  and  dried  on  muslin  at  ordinary  temperatures.  [Note  to  the  twelfth  edition.) 
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plant  to  consist  of  a  substance  analogous  to  cellulose,  and  its  contents  to  be  a 
protein  Ixxiy,  difTiTinjf  in  some  respects  from  f^luten  and  albumen,  and  probably 
a  superoxide  of  protein.  During  fernientation,  this  protein  body  makes  its  way 
through  the  venieular  coat,  undergoes  decomposition  by  the  agency  of  heat,  and, 
in  the  act  of  decomposition,  sets  on  foot  the  changes  in  sugar  which  result  in 
the  formation  of  alcohol  and  carbonic  acid.  (Cham  Gazette,  Feb.  15,  1845.)* 

Medical  Properties  and  Usea.  Yeast  has  been  highly  extolled  as  a  remedy 
in  low  fevers  of  a  typhoid  character,  and  is  said  to  have  been  given  with  ad- 
vantage in  hectic.  It  is,  however,  little  employed;  as  its  somewhat  tonic  and 
stimulating  effects,  ascribable  to  the  bitter  principle  of  hops,  the  alcohol,  and  the 
carbonic  acid,  which  are  among  its  constituents,  may  be  obtained  with  equal 
certainty  from  more  convenient  medicines.  The  late  Dr.  Hewson,  of  Philadel- 
phia, informed  the  authors  that,  in  a  case  of  typhoid  fever,  attended  with  great 
irritability  of  the  stomach,  the  patient  was  benelited  and  sustained  by  taking 
a  pint  of  yeast  daily  for  live  days,  during  which  period  no  other  remedy  was 
employed.  We  have  used  it  with  apparent  advantage  in  diabetes.  (See  'Trans, 
of  Col.  of  Phys.  of  Phil.,  N.  S.,  i.  390.)  It  lias  also  been  recommended  inter- 
nally in  boils.  When  largely  taken,  it  generally  proves  laxative;  and  it  may 
sometimes  be  necessary  to  obviate  this  effect  by  opium.  Externally  applied,  it 
is  very  useful  in  foul  and  sloughing  ulcers,  the  fetor  of  which  it  corrects  while  it 
affords  a  gentle  stimulus  to  the  debilitated  tissue.  It  is  usually  employed  mixed 
with  farinaceous  sub.stances  in  the  form  of  a  cataplasm.  The  dose  is  from  half 
a  fluidounce  to  two  fluidounces  every  two  or  three  hours. 

Pharm.  Use.  In  preparing  Acidum  Citricum,  Br. 

Ojf.  Prep.  Cataplasma  Fermenti,  Br.  W. 

FERRUM.  U.S., Br. 

Iron. 

Wrought  iron  in  the  form  of  wire  or  nails,  free  from  oxide.  Br. 
Fer,  Fr.;  Eisen,  Oerm.;  Ferro,  lial.;  Hierro,  Span. 

In  the  U.  S.  Pharmacopoeia,  this  metal  is  employed  in  different  preparations, 
in  the  form  either  of  wire  or  filings;  and  each  of  these  forms,  therefore,  will  be 

*  There  can,  we  think,  scarcely  be  a  doubt,  at  present,  that  fermentation  and  the  repro- 
duction of  yeast  are  best  explained  upon  the  basis  of  an  organic  process.  The  germs  of 
various  microscopic  plants,  mucedineie,  as  they  are  called,  are  always  floating  in  the  air, 
which,  incorporated  with  certain  nitrogenous  substances,  such  as  albumen,  gluten,  &c., 
e.s3ential  to  their  nutrition,  constitute  wnat  are  called  ferments.  These  have  the  property, 
when  mixed  with  other  sabstances,  of  producing  certain  chemical  changes,  accompanied 
with  phenomena  called  fermentation,  and  resulting  in  the  decomposition  of  these  sub- 
stances, and  the  production  of  new  ones.  Diflerent  plants  produce  different  results,  each 
giving  rise  to  a  peculiar  fermentation,  characterized  by  its  own  peculiar  product.  The 
rmoMa/ermcnfarton  is  one  of  these.  Yeast,containing  its  proper  plant,  7u7*M/accrcvi8ia',mixcd 
with  a  solution  of  sugar  and  water  at  a  sufficient  temperature,  causes  a  decomposition  of 
the  sugar,  and  the  generation  of  alcohol  and  carbonic  acid,  with  the  phenomena  of  vinous 
fermentation,  while  the  yeast  itself,  instead  of  being  destroyed,  is  in  fact  greatly  increased. 
The  plants,  by  abstracting,  in  the  process  of  their  growth  and  reproduction,  a  portion  of  the 
constituents  of  the  sugar,  decompose  this  substance,  the  remaining  constituents  of  which 
enter  into  new  combinations,  forming  alcohol  and  carbonic  acid.  Thus  the  yeast  is  aug- 
mented by  the  growth  of  the  old  and  the  abundant  generation  of  new  plants ;  and  in  this 
way,  much  better  than  in  any  other,  is  explained  the  singular  phenomenon  of  the  gene- 
ration of  the  new  yeast.  Pasteur  has  given  a  strong  evidence  of  the  truth  of  this  explana- 
tion by  the  discovery,  that,  though  tlie  yeast  plant,  when  exposed  to  the  air,  will  grow 
freely,  yet  it  has  comparatively  little  effect  on  the  sugar,  while,  with  the  air  excluded,  it 
operates  on  this  substance  energetically.  In  the  former  case,  it  derives  the  oxygen  neces- 
sary to  its  respiration  from  the  air,  in  the  latter,  exclusively  from  the  sugar.  Opposed  to 
this  view  is  the  asserted  fact,  that  the  alcohol  and  carbonic  acid  produced  exactly  repre- 
sent the  sugar  lost,  which  could  not  be  if  a  part  of  the  sugar  were  consumed  as  food  by  the 
plant.  But  this  difficulty  is  removed  by  tne  consideration,  that,  as  the  plant  exposed  to 
the  air,  while  absorbing  oxygen,  gives  out  carbonic  acid,  so,  when  it  derives  oxygen  from 
the  sugar,  it  yields  an  equivalent  product  of  carbonic  acid,  the  surplus  carbon  of  the  sugar 
being  probably  appropriated  in  the  nutritive  process.  (Note  to  the  twelfth  edition.) 
26 
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briefly  noticed  in  the  following  article;  the  general  properties  of  the  metal 
having  been  first  considered. 

Iron  is  the  most  abundant  and  useful  of  the  metals,  and  so  interwoven  with 
the  wants  of  mankind,  that  the  extent  of  its  consumption  by  a  nation  may  be 
taken  as  an  index  of  its  progress  in  civilization.  It  is  universally  diifused  in  na- 
ture, not  only  in  the  mineral,  but  also  in  the  vegetable  and  animal  kingdoms. 
There  are  very  few  minerals  in  which  traces  of  it  are  not  to  be  found,  and  it 
is  an  essential  constituent  in  many  parts  of  animals,  but  particularly  in  the  blood. 
It  is  one  of  the  few  metals  which  are  not  deleterious  to  the  animal  economy. 

Iron  occurs,  1.  native;  2.  sulphuretted,  forming  magnetic  and  cubic  pyrites; 
3.  oxidized,  embracing  the  magnetic,  specular,  red,  brown,  and  argillaceous  ox- 
ides of  iron;  4.  in  saline  combination,  forming  carbonate,  sulphate,  phosphate, 
and  arseniate  of  iron.  Those  minerals  of  iron  which  admit  of  being  worked  to 
advantage  are  called  iron  ores.  These  include  the  different  native  oxides,  and 
the  carbonate  (sparry  iron).  The  best  iron  is  obtained  from  varieties  of  the  na- 
tive oxide,  usually  called  magnetic  iron  ore  and  specular  iron  ore.  These  occur 
abundantly  in  Sweden,  and  furnish  the  superior  iron  of  that  country.  As  a  gene- 
ral rule,  those  ores  yield  the  best  iron  which  occur  in  primitive  formations. 

Extraction.  The  mode  of  extracting  iron  from  its  ores  varies  somewhat  with 
the  nature  of  the  ore;  but  the  general  principles  of  the  operation  are  the  same 
for  all.  The  ore,  previously  broken  into  small  pieces  and  roasted,  is  exposed  to 
the  action  of  an  intense  heat,  in  contact  with  carbonaceous  matter,  such  as  char- 
coal, coke,  or  anthracite,  and  in  connection  with  some  flux,  capable  of  fusing  with 
the  impurities  of  the  ore.  The  flux  varies  with  the  nature  of  the  ore,  and  is 
generally  either  limestone  or  clay;  limestone  being  employed  when  the  ore  ia 
argillaceous,  clay  when  itis  calcareous.  The  flux,  whatever  it  may  be,  enters  into 
fusion  with  the  impurities,  and  forms  what  is  called  the  slag ;  while  the  carbona- 
ceous matter,  acting  on  the  oxide  of  iron,  reduces  it  to  the  metallic  state.  The 
reduced  metal,  from  its  density,  occupies  the  lower  part  of  the  furnace,  and  is 
protected  from  the  action  of  the  air  by  the  melted  slag  which  floats  on  its  sur- 
face. When  the  reduction  is  completed,  the  slag  is  allowed  to  run  out  by  a  hole 
in  the  side  of  the  furnace,  and  the  melted  metal  by  an  aperture  at  the  bottom, 
the  latter  being  received  into  long  triangular  moulds,  where  it  solidifies  in  masses, 
known  in  commerce  by  the  name  oi  jng  or  cast  iron.  In  this  state  the  metal  is 
brittle  and  far  from  being  pure ;  as  it  contains  about  10  per  cent,  of  carbon,  with 
silicon,  phosphorus,  sulphur,  calcium,  aluminium,  and  sometimes  manganese. 
It  is  purified,  and  brought  to  the  state  of  malleable  iron,  by  being  fused,  and 
subjected,  while  stirred,  to  the  action  of  a  current  of  air  on  its  surface.  By  these 
means  the  carbon  is  nearly  burnt  out,  and  the  other  impurities  are  oxidized  and 
made  to  rise  to  the  surface  as  a  slag.  As  the  metal  approaches  to  purity,  it  be- 
comes tough  and  less  liquid,  and  its  particles  agglutinate  so  as  to  form  semi-fused 
lumps,  though  the  temperature  of  the  furnace  continues  the  same.  These  lumps 
are  then  taken  out  of  the  furnace,  and  their  particles,  by  means  of  ponderous 
hammers  moved  by  steam  or  water  power,  or  by  great  pressure,  are  forced  to- 
gether so  as  to  form  one  tenacious  mass.  The  metal  is  finally  rolled  out  into 
bars^of  a  convenient  size,  when  it  constitutes  the  malleable  iron  of  commerce. 

Very  pure  malleable  iron  is  now  manufactured  by  the  new  process  of  Mr.  W 
Bessamer,  from  the  crude  metal  while  still  in  a  state  of  fusion,  by  running  it  into 
a  separate  vessel,  and  there  subjecting  it  to  a  blast  of  atmospheric  air.  The  car- 
bon is  thus  burnt  out ;  and  by  the  heat  generated  the  temperature  of  the  fused 
metal  is  increased,  with  the  effect  of  dissipating  the  volatile  impurities,  such  as 
sulphur,  &c.,  and  of  burning  some  of  the  iron  into  oxide,  which,  fusing  with  the 
earthy  impui'ities,  separates  them  in  the  form  of  slag.  The  loss  of  weight  is  18 
per  cent.,  against  28  per  cent,  by  the  old  process.  (Pharm.  Journ.,  Sept.  1856.) 

Iron  mines  occur  in  most  countries,  but  more  particularly  in  northern  ones. 
In  Spain,  the  principal  mines  furnish  sparry  iron,  and  the  red  and  brown  oxides. 
The  chief  iron  ores  of  France  are  the  sparry  iron,  and  the  specular  brown,  and 
argillaceous  oxides;  of  Germany,  the  sparry  iron  and  brown  oxide.  The  island  J 
of  Elba  is  celebrated  for  its  rich  and  abundant  specular  iron  ore. 
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In  the  United  States  iron  is  abundant.  The  principal  ores  that  are  worked  are 
the  inaj?notic,  lirown,  and  arj^illaceouH  oxides.  They  occur  in  the  greatest  abund- 
ance in  the  State.sof  New  llau)pshire,MusHachusett8,  Rhode  Island, Connecticut, 
New  York,  New  Jersey,  and  Pennsylvania.  Thooresof  the  three  last-moutioned 
States  rival  the  best  Swedish  in  quality. 

Properties.  Iron  is  a  hard,  malleable,  ductile,  and  tenacious  metal,  of  a  gray- 
ish-white colour  and  fibrous  texture,  a  slightly  styptic  taste,  and  a  sensible  odour 
wIm'u  rubbed.  In  tenacity  it  yields  only  to  nickel  and  cobalt.  {Deville.)  Its  sp. 
gr.  is  about  7  7,  and  its  fusing  point  very  high.  It  possesses  the  magnetic  and 
welding  properties.  It  is  cotnl)ustible,  and,  when  heated  to  whiteness,  burns  in 
atuiosplieric  air,  and  with  brilliant  scintillations  in  oxygen  gas.  At  a  red  heat, 
its  surface  is  converted  into  black  oxide,  and  at  common  temperatures,  by  the 
combined  agency  of  air  and  moisture,  it  becomes  covered  with  a  reddish  mat- 
ter, called  rust,  which  is  the  hydrated  sesquioxide.  It  combines  with  all  the  non- 
metullic  elements,  except  hydrogen  and  nitrogen,  and  with  most  of  the  metals. 
Its  eq.  is  28  and  symbol  Fe.  It  forms  three  principal  compounds  with  oxygen, 
a  protoxide  and  sesquioxide,  which,  by  their  union,  form  the  native  black  oxide, 
and  a  teroxide,  possessing  acid  properties,  called  ferric  acid.  The  protoxide  is 
of  a  dark-blue  colour,  attracted  by  the  magnet,  and  spontaneously  combustible 
in  the  air,  being  converted  into  sesquioxide.  It  is  the  base  of  green  vitriol,  and 
of  the  green  salts  of  iron  generally.  It  is  very  prone  to  absorb  oxygen  ;  and 
hence  the  salts  which  contain  it  are  soon  partially  converted,  when  in  solution, 
into  salts  of  the  sesciuioxide.  It  consists  of  one  eq.  of  iron  28,  and  one  of  oxygen 
8  =  36.  The  sesquioxide  is  readily  obtained  by  dissolving  iron  in  nitromuriatic 
acid,  precipitating  by  ammonia,  and  igniting  the  precipitate.  It  is  of  a  red  colour, 
not  attracted  by  the  magnet,  and  forms  salts,  which  for  the  most  part  have  a  red- 
dish colour.  It  is  composed  of  two  eqs.  of  iron  56,  and  three  of  oxygen  24  =  80. 
An  allotropic  variety  of  the  sesquioxide,  soluble  in  water,  and  not  responding  to 
the  ordinary  tests  of  iron,  has  been  discovered  by  M.  Pean  de  Saint-Gilles.  The 
native  black  oxide,  the  magnetic  oxide  of  mineralogists,  consists  of  one  eq.  of 
protoxide  36,  and  one  of  sesquioxide  80  =  116.  Under  the  name  of  Ferri  Oxi- 
dum  Magneticum,  the  British  Pharmacopoeia  has  a  preparation  consisting  of 
this  oxide  with  three  eqs.  of  water.  The  teroxide  or  ferric  acid,  discovered 
by  Fremy,  may  be  obtained,  in  union  with  potassa,  by  passing  chlorine  through 
a  very  concentrated  solution  of  the  alkali,  holding  the  hydrated  sesquioxide 
in  suspension.  This  acid  consists  of  one  eq.  of  iron  28,  and  three  of  oxygen 
24  =  52.  Iron,  combined  with  a  minute  proportion  of  carbon,  and  perhaps  of 
silicon  and  aluminium,  forms  steel,  a  modification  of  iron  formerly  used  in  medi- 
cine. It  also  forms  a  number  of  important  salts,  several  of  which  are  ofiBcinal. 

Iron  is  readily  detected,  even  in  minute  quantities,  by  bringing  it  to  the 
state  of  sesquioxide  in  solution,  and  adding  ferrocyanide  of  potassium  or  tinc- 
ture of  galls ;  the  former  of  which  will  strike  a  deep-blue,  the  latter  a  black 
colour.  The  object  of  bringing  it  to  the  state  of  sesquioxide  is  readily  efifected 
by  boiling  the  solution  containing  it  with  a  little  nitric  acid. 

General  Therapeutic  Ejects  of  Iron.  The  preparations  of  iron  are  pre- 
eminently tonic,  and  peculiarly  well  fitted  to  improve  the  quality  of  the  blood, 
when  impoverished  from  any  cause.  Hence  they  are  useful  in  diseases  charac- 
terized by  debility,  especially  when  the  consequence  of  inordinate  discharges. 
The  diseases  in  which  they  are  usually  employed  are  chronic  anaemia  or  chlo- 
rosis, hysteria.fluor  albus,  scrofula,  rickets,  passive  hemorrhages,  dyspepsia  when 
dependent  on  deficient  energy  of  the  digestive  function,  and  neuralgia.  They 
are  contraindicated  in  all  inflammatory  diseases,  producing,  when  injudiciously 
employed,  heat,  thirst,  headache,  difficulty  of  breathing,  and  other  symptoms 
of  an  excited  circulation.  In  order  to  understand  their  effect  in  in\proving  the 
blood,  it  must  be  borne  in  mind  that  this  liuid  always  contains  iron,  as  an  es- 
sential constituent  of  the  red  corpuscles.  The  amount  in  ten  thousand  parts  of 
blood,  according  to  different  authorities,  is  23  parts  (Le  Canu),  2  4  (Denis), 
55  (Becquerel  and  Rodier),  87  (Poggiale),  mean  4-7.     In  anaemia  the  blood 
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is  deficient  in  iron,  not  because  the  red  corpuscles  contain  less  of  the  metal, 
for  they,  individually  considered,  always  contain  the  normal  quantity;  but 
because  there  are  fewer  of  them.  (Becquerel  and  Rodier.)  The  question  here 
arises,  which  are  the  pi*eparations  of  iron  best  adapted  to  promote  the  forma- 
tion of  the  red  constituent  of  the  blood,  and  what  are  the  conditions  of  their 
administration  most  favourable  to  their  efficient  action  ?  According  to  M.  Bou- 
chardat,  the  preparations  most  easily  assimilated  are  metallic  iron  and  the 
protoxide;  and,  when  the  latter  is  in  saline  combination,  it  should  be  united 
either  with  carbonic  acid,  or  with  some  organic  acid.  He  holds  that,  when  the 
iron  is  combined  with  a  mineral  acid,  such  as  the  sulphuric  or  phosphoric,  the 
preparation  acts  solely  as  an  astringent.  Quevenne  did  not  go  so  far  as  this, 
but  believed  that  the  mineral  acid  salts  were  not  well  adapted  for  assimilation, 
and  that  they  were  less  so  in  proportion  to  their  astringent  power. 

Quevenne  laid  it  down  as  a  rule,  that,  when  the  iron  preparations  are  given 
with  the  view  of  improving  the  blood,  they  should  be  taken  with  the  meals, 
and  not  on  an  empty  stomach.  Doses,  thus  given,  were  well  borne,  which  often 
caused  uneasiness  and  pain,  when  taken  fasting.  The  gastric  juice  of  the  empty 
stomach  is  usually  alkaline;  and  Quevenne  proved  thatreduced  iron, introduced, 
through  a  fistulous  opening,  into  the  stomach  of  fasting  dogs,  was  not  acted  on, 
and  was  without  effect  in  exciting  the  secretion.  The  juice,  during  digestion,  is 
acid,  and  has  been  shown  by  the  experiments  of  Quevenne  to  be  in  a  favourable 
state  for  dissolving  iron.  The  ferruginous  preparations,  it  is  true,  were  found 
to  be  unequally  soluble;  for,  while  iron  filings  were  freely  soluble,  the  subcar- 
bonate  of  iron  was  but  slightly  attacked.  It  was  observed  that  the  acidity  of 
the  gastric  juice  was  but  little  diminished  by  the  solution  of  the  iron  ;  which 
fact  can  be  explained  only  by  supposing  that  the  presence  of  the  metal  caused  a 
nearly  proportional  increase  of  the  acid  secretion.  Assuming  these  observations 
to  be  accurate,  it  is  easy  to  perceive  why  the  ferruginous  preparations  should 
be  taken  with  the  food,  selecting  of  course  those  most  soluble  in  the  gastric 
juice.  The  digested  iron,  being  intimately  blended  with  the  digested  food,  is 
in  a  favourable  state  to  fulfil  its  indispensable  agency  in  sanguification. 

In  the  use  of  ferruginous  preparations,  it  is  often  necessary  to  persevere  for 
several  months,  in  order  to  reap  the  fullest  benefit.  Even  after  the  cure  appears 
to  be  accomplished,  it  is  safest  to  continue  them,  in  diminishing  doses,  for  a 
considerable  time.  For  further  information  on  the  properties  of  iron,  the  reader 
is  referred  to  the  able  memoir  of  the  late  T.  A.  Quevenne,  entitled  Memoir  sur 
V Action  Physiologique  et  Therapeutique  des  Ferrngineux  (Paris,  1854). 

The  following  table  embraces  all  the  preparations  of  iron  to  be  found  in  the 
United  States  and  British  Pharmacopoeias,  together  with  their  synonymes. 

Iron  is  officinal — 

I.  In  the  metallic  state. 
Ferrum,  U.  S.,  Br.  —  Iron. 

Mistura  Ferri  Aromatica,  Br. — Aromatic  Mixture  of  Iron. 
Vinum  Ferri,  Br.  —  Wine  of  Iron. 
Ferrum  Redactum,  U.  S.,  Br. — Reduced  Iron.  Powder  of  Iron. 
Trochisci  Ferri  Redacti,  Br. — Reduced  Iron  Lozenges. 

II.  Oxidized. 

Ferri  Oxidum  Hydratum,  U.  S. ;  Ferri  Peroxidum  Humidum,  Br.  —  Hy- 

drated  Oxide  of  Iron.   Moist  Peroxide  of  Iron. 
Ferri  Oxidum  Magneticum,  Br.  —  3Iagnetic  Oxide  of  Iron. 
Ferri  Peroxidum  Hydratum,  Br.  —  Hydrated  Peroxide  of  Iron. 
Emplastrum  Ferri,  Br.  —  Chalybeate  Plaster. 

III.    SULPHL'RETTED, 

Ferri  Sulphuretum,  U.S.  —  Sulphur  et  of  Iron. 
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IV.    In  8ALINS  COMHINATION. 

Tinctura  Ferri  Acctatis,  Br. —  Tincture  of  Acetate  of  Iron. 

Ferri  Arsenias,  lir. — Arscnialeof  Iron. 

Ferri  CarbonaH  Saceharata,  Hr.  —  Saccharaled  Carbonate  of  Iron. 

Pilula  Ferri  Carbonatis,  Jir.  —  Pill  of  Carbonate  of  Iron. 
Pilul«  Forri  Carbonatis,  U.S. — Pills  of  Carbonate  of  Iron.      ValleVs 

ferruginous  Pills. 
Pilules  Ferri  Compositfle,  U.S. —  Compound  Pills  of  Iron. 
Ferri  Cliloridum,  U.S.  —  Chloride  of  Iron. 
Tinctura  Ferri  Cliloridi,  U.  S.  —  Tincture  of  Chloride  of  Iron. 
Ferri  Citras,  U.S. —  Citrate  of  Iron. 

Liquor  Ferri  Citratis,  U.S.  —  Solution  of  Citrate  of  Iron. 

Vinum  Ferri  Citratis,  lir.  —  Wine  of  Citrate  of  Iron. 
Ferri  et  Amnionise  Citras,  U.S.,  Br.  —  Citrate  of  Iron  and  Ammonia. 
Ferri  et  Ammoniae  Sulphas,  U  S.  —  Sulphate  of  Iron  and  Ammonia. 

Ammonio-ferric  Alum. 
Ferri  et  Ammoniae  Tartras,  U.  S. —  Tartrate  of  Iron  and  Ammonia. 
Ferri  et  Potassae  Tjirtras,  U.S.;  Ferrum  Tartaratum,  Br. —  Tartrate  of 

Iron  and  Potassa.    Tartarated  Iron. 
Ferri  et  Quiniae  Citras,  Br.  —  Citrate  of  Iron  and  Quinia. 
Ferri  et  Quiniae  Sulphas,  U.  S.  —  Sulphate  of  Iron  and  Quinia. 
Ferri  Ferrocyanidum,  U.  S  — Ferrocyanide  of  Iron  Pure  Prussian  Blue. 
Potassii  Ferrocyanidum,  U.S.;  Potassae  Prussias  Flava, 5r.  —  Ferro- 
cyanide of  Potassium.    Yellow  Prussiate  of  Potassa. 
Pilula  Ferri  lodidi,  Br.  —  Pill  of  Iodide  of  Iron. 
Pilulae  Ferri  lodidi,  U.S.  —  Pills  of  Iodide  of  Iron. 
Syrupus  Ferri  lodidi,  U.S.,  Br.  —  Syrup  of  Iodide  of  Iron. 
Ferri  lodidum,  Br.  —  Iodide  of  Iron. 
Ferri  Lactas,  U.  S.  —  Lactate  of  Iron. 
Liquor  Ferri  Nitratis,  U.  S.;  Liquor  Ferri  Pernitratis,  Br.  —  Solution 

of  Nitrate  of  Iron. 
Liquor  Ferri  Perchloridi  Fortior,  Br.  —  Strong  Solution  of  Perchlo- 
ride  of  Iron. 

Liquor  Ferri  Perchloridi,  Br.  —  Solution  of  Perchloride  of  Iron. 

Tinctura  Ferri  Perchloridi,  Br. —  Tincture  of  Perchloride  of  Iron. 
Ferri  Phosphas,  U.  S.,  Br.  —  Phosphate  of  Iron. 
Syrupus  Ferri  Phosphatis,  Br.  —  Syrup  of  Phosphate  of  Iron. 
Ferri  Py rophosphas,  U.  S.  —  Pyrophosphate  of  Iron. 
Ferri  Subcarbonas,  US  —  Subcarbonate  of  Iron. 

Emplastrum  Ferri,  U.  S.  —  Plaster  of  Iron.  Strengthening  Plaster. 

Trochisci  Ferri  Subcarbonatis,  U.  S.  —  Troches  of  Subcarbonate  of 
Iron. 
Liquor  Ferri  Subsulphatis,  U.  S. —  Solution  of  Subsulphate  of  Iron. 
Ferri  Sulphas,  U.  S.,  Br.  —  Sulphate  of  Iron. 

Ferri  Sulphas  Exsiccata,  U  S.,  Br.  — Dried  Sulphate  of  Iron. 

Mistura  Ferri  Composita,  U.  S.,  Br.  —  Compound  Mixture  of  Iron. 
Ferri  Sulphas  Granulata,  Br.  —  Granulated  Sulphate  of  Iron. 
Liquor  Ferri  Tersulphatis,  U.S.;  Liquor  Ferri  Persulphatis, 5r.  —  So- 
lution of  Tersulphate  of  Iron.   Solution  of  Persulphate  of  Iron. 

Iron  Wire.  Ferri  Filum.  U.  S.  1850. 

Fil  de  fer,  Fr.;  Eisendraht,  Oerm.;  Fil  di  Ferro,  Ifal.;  Hilo  de  hierro.  Span. 

Iron  Filings.  Ferri  Bamenta.  U.  S.  1850.   Limatura  Ferri. 

Limaillesde  fer,  Fr.;  Eisenfeilicht,  Oerm.;  Limatura  di  ferro,  Ital.;  Limatura  de  hierro, 
Span. 

Iron,  when  employed  in  pharmaceutical  operations,  should  be  of  the  purest 
kind;  and  hence  the  Pharmacopoeias  generally  direct  it,  when  wanted  in  small 
masses,  to  be  in  the  form  of  iron  wire,  which  is  necessarily  made  from  the  purest, 
because  the  softest  and  most  ductile  iron,  and  is  readily  cut  into  pieces. 
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Iron  filings  are  usually  obtained  from  the  workshops  of  the  blacksmith ;  but, 
as  furnished  from  this  source,  they  are  generally  very  impure,  and  unfit  for 
medicinal  use.  M.  Gobley,  upon  examining  thirty-six  samples  of  iron  filings, 
found  but  three  exempt  from  copper.  The  rest,  besides  wood,  sand,  and  oxide 
of  iron,  contained  as  high  as  2  per  cent,  of  this  metal.  Iron  filings  cannot 
be  completely  purified  by  the  magnet;  as  they  often  have  adhering  to  them  bits 
of  foreign  matter,  which  are  carried  up  with  them.  The  only  way  to  obtain 
them  pure,  is  to  file  a  piece  of  pure  iron  with  a  clean  file.  The  French  Codex 
directs  iron  in  an  impalpable  powder,  prepared  by  porphyrizing  bright  and 
clean  iron  filings  without  water.  A  dull  black  powder  is  formed,  which  must  be 
carefully  preserved  from  moisture.  An  impalpable  powder  of  the  metal,  Fer- 
rum Bedactum,  obtained  by  reducing  the  sesquioxide  by  hydrogen,  is  officinal. 

Medical  Uses.  In  the  form  of  wire,  iron  is  never  used  internally;  in  that  of 
filings,  it  was  formerly  much  employed.  Though  undoubtedly  an  efficacious 
remedy, iron  filings  have  been  entirely  superseded  by  one  of  the  forms  of  powdered 
iron  which  have  lately  been  brought  into  use,  and  which  have  the  great  advan- 
tages of  more  entire  purity  and  more  ready  solubility  in  the  liquids  of  the  sto- 
mach, while  exempt,  by  their  impalpable  character,  from  the  liability  to  produce 
irritation  mechanically,  which  was  objected  against  the  filings. 

Pharm.  Use.  In  preparing  Potassii  Bromidum,  U.  S. 

Off. Prep.  Ferri  Chloridum,  U.  S  ;  Ferri  lodidum.^r.;  Ferri  Lactas,  U.  S.; 
Ferri  Sulphas;  Ferri  Sulphas  Oranulata,  5r.;  Liquor  Ferri  Nitratis,  U.S.; 
Liquor  Ferri  Perchloi'idi  Fortior,  J5r.,-  Liquor  Ferri  Pernitratis,  AV.;  Pilula; 
Ferri  lodidi;  Syrupus  Ferri  lodidi;  Tinctura  Ferri  Chloridi,  U.S.  B. 

FERRI  SULPHURETUM.  U.S. 
Sulphuret  of  Iron. 

"  Protosulphuret  of  Iron,  prepared  by  melting  together  Iron  in  small  pieces, 
and  Sublimed  Sulphur."  U.  S. 

This  has  been  introduced  into  the  U.  S.  Pharmacopoeia  as  the  material  from 
which  sulphuretted  hydrogen  may  be  obtained,  which,  though  not  officinal,  is  in 
constant  use  as  a  reagent,  and  is  often  employed  with  great  advantage  in  pro- 
cesses for  isolating  the  active  principles  of  medicinal  substances. 

The  officinal  sulphuret  of  iron  is  best  prepared  by  bringing  iron  and  sulphur 
into  contact  at  a  red  or  white  heat.  The  folliowing  are  the  processes  of  the 
late  Dublin  and  Edinburgh  Pharmacopeias. 

"  Take  of  rods  of  Iron,  of  the  size  employed  in  the  manufacture  of  nails,  any 
convenient  number.  Having  raised  them  to  a  strong  red  or  white  heat,  apply 
them  in  succession  by  their  heated  extremities  to  sticks  of  Sulphur,  operating 
so  that  the  melted  Sulphuret,  as  it  is  formed,  may  drop  into  a  stone  cistern 
filled  with  water,  and  be  thus  protected  from  oxidation.  The  water  being  poured 
off,  let  the  product  be  separated  from  the  Sulphur  with  which  it  is  mixed,  and, 
when  dried,  let  it  be  enclosed  in  a  well  stopped  bottle."  Dwft. 

"An  inferior  sort,  good  enough,  however,  for  pharmaceutic  purposes,  is  ob- 
tained by  heating  one  part  of  Sublimed  Sulphur  and  three  of  Iron  Filings,  in  a 
crucible,  in  a  common  fire  till  the  mixture  begins  to  glow,  and  then  removing 
the  crucible,  and  covering  it  until  the  action,  which  at  first  increases  considera- 
bly, shall  come  to  an  end."  Ed. 

Iron  and  sulphur  form  a  number  of  sulphurets,  among  which  the  most  im- 
portant are  the  protosulphuret  and  sesquisulphuret,  corresponding  with  the  prot- 
oxide and  sesquioxide  of  iron,  the  bisulphuret  or  cubic  pyrites,  and  magnetic 
pyrites,  which  is  a  compound  of  five  eqs.  of  protosulphuret,  and  one  of  bisul- 
phuret. When  the  sulphuret  is  obtained  by  the  application  of  solid  sulphur  to 
white-hot  iron,  the  product  corresponds  with  magnetic  pyrites  ;  but,  when  pro- 
cured by  heating  flowers  of  sulphur  with  an  excess  of  iron  filings,  as  directed  in 
the  above  Edinburgh  process,  a  protosulphuret  is  formed  mixed  with  metallic 
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iron.  When  sulphur  is  npplicd  to  white-hot  iron  over  water,  the  metal  appears 
to  l>ec<)u»e  hotter,  burns  with  scintillations  in  the  vapour  of  the  sulphur,  and 
forms  instantly  the  sulphuret,  which,  beinfi^  comparatively  fusible,  molts  into 
globules,  and  drops  into  the  water,  which  serves  to  extinf^uish  them. 

Properties,  &c.  The  officinal  sulphuret  of  iron  has  a  yellowish  colour  and  the 
metallic  lustre.  When  obtained  over  water  it  is  in  the  form  of  brownish-yellow 
globules,  having  a  somewhat  crystalline  texture.  When  pure  it  furnishes  a  yel- 
low powder,  and  dissolves  in  dilute  sulphuric  or  muriatic  acid  without  leaving 
a  residue  of  sulj)hur,  and  with  the  production  of  hydrosulphuric  acid  gas  (sul- 
phuretted hydrogen),  free  from  admi.xture  of  hydrogen.  As  prepared,  however, 
by  the  officinal  processes,  it  is  not  entirely  soluble  in  dilute  sulphuric  acid,  a 
portion  of  uncombined  sulphur  being  left.  The  fused  globules  have  the  c<mipo- 
sition  5FeS-)-FeS,,  or,  according  to  some,  5FeS-f  Fe^S,.  This  sulphuret  is  em- 
ployed solely  as  a  pharmaceutical  agent  for  the  production  of  hydrosulphuric 
acid.  It  yields  this  gas  by  reaction  with  diluted  sulphuric  acid.  Water  is  decom- 
posed; its  hydrogen  combines  with  the  sulphur  to  form  hydrosulphuric  acid, 
while  the  oxygen  converts  the  iron  into  protoxide,  with  which  the  sulphuric 
acid  unites.  Hydrosulphuric  acid  is  a  colourless  gas,  having  a  smell  like  that 
of  putrid  eggs.  Its  sp.  gr.  is  11782.  It  saturates  bases,  with  which  it  forms 
salts  called  hydrosulphates,  sulphohydrates,  or  hydrosulphurets.  It  consists 
of  one  eq.  of  sulphur  16,  and  one  of  hydrogen  1  =  17.  B. 

FICUS.  U.S.,  Br. 

Fig. 

The  dried  fruit  of  Ficus  Carica.  U.  S.,  Br. 

Figiics,  Fr.;  Feigcn,  Oerm.;  Fichi,  ItaL;  Higos, -Span. 

Ficus.   Seen.  Syst.  Polygamia  Dicecia. — ^a/.  Ord  UrticaceaB. 

Oen.Ch.  Common  receptacle  turbinate,  fleshy,  converging,  concealing  the 
florets  in  the  same  or  distinct  individuals.  Male.  Calyx  three-parted.  Corolla 
none.  Stamens  three.  Female.  Calyx  five-parted.  Corolla  none.  Pistil  one. 
Seed  one,  covered  with  the  closed,  persistent,  somewhat  fleshy  calyx.  Willd. 

Ficus  Carica.  Willd.  Sp.  Plant,  iv.  1131;  Woodv.  3Ied.  Bot.  p.  714,  t.  244. 
The  fig-tree,  though  often  not  more  than  twelve  feet  high,  sometimes  rises  in 
warm  climates  twenty-five  or  even  thirty  feet.  Its  trunk,  which  seldom  exceeds 
seven  inches  in  diameter,  is  divided  into  numerous  spreading  branches,  covered 
with  a  brown  or  ash-coloured  bark.  Its  large,  palmate  leaves,  usually  divided 
into  five  obtuse  lobes,  are  deep-green  and  shining  above,  pale-green  and  downy 
beneath,  and  stand  alternately  on  strong,  round  footstalks.  The  flowers  are 
situated  within  a  common  receptacle,  placed  upon  a  short  peduncle  in  the  axils 
of  the  upper  leaves.  This  receptacle,  the  walls  of  which  become  thick  and  fleshy, 
constitutes  what  is  commonly  called  the  fruit;  though  this  term  is,  strictly 
speaking,  applicable  to  the  small  seed-like  bodies  found  in  great  numbers  on  the 
internal  .surface  of  the  receptacle,  to  which  they  are  attached  by  fleshy  pedicels. 
Cultivation  has  produced  in  the  fig,  as  in  the  apple  and  peach,  a  great  diversity 
in  shape,  size,  colour,  and  taste.  It  is  usually,  however,  turbinate,  or  top-shaped, 
umbilicate  at  the  large  extremity,  of  the  size  of  a  small  pear,  of  a  whitish,  yel- 
lowish, or  reddish  colour,  and  of  a  mild,  mucilaginous,  saccharine  taste. 

The  fig-tree  is  supposed  to  have  come  originally  from  the  Levant.  It  was  in- 
troduced at  a  very  early  period  into  various  parts  of  the  south  of  Europe,  and  is 
now  very  common  throughout  the  whole  basin  of  the  Mediterranean,  particu- 
larly in  Italy  and  France.  To  hasten  the  maturation  of  the  fruit,  it  is  custom- 
ary to  puncture  it  with  a  sharp-pointed  instrument  covered  with  olive  oil.  The 
ancient  process  of  caprification  is  still  practised  in  the  Levant.  It  consists  in 
attaching  branches  of  the  wild  fig-tree  to  the  cultivated  plant.  The  fruit  of  the 
former  contains  great  numbers  of  the  eggs  of  an  insect  of  the  genus  Cynips, 
the  larvae  of  which,  as  soon  as  they  are  hatched,  spread  themselves  over  the  cul- 
tivated fruit,  and,  by  conveying  the  pollen  of  the  male  organs  over  which  they 
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pass  to  the  female  florets,  hasten  the  impregnation  of  the  latter,  and  cause 
the  fig  to  come  quickly  to  perfection,  which  might  otherwise  ripen  very  slowly, 
or  wither  and  drop  off  before  maturity.  Some  authors  attribute  the  effect  to 
the  piercifig  of  the  fruit  by  the  young  insects.  According  to  Landerer,  the  un- 
ripe fig  contains  an  irritant  juice,  which  inflames  the  skin,  and  may  even  disor- 
ganize it.  (See  Am  Journ.  ofPharm.,  xxxiii.  215.) 

The  figs,  when  perfectly  ripe,  are  dried  by  the  heat  of  the  sun  or  in  ovens. 
Those  imported  into  this  country  come  chiefly  from  Smyrna,  packed  in  drums 
or  boxes.  They  are  more  or  less  compressed,  and  are  usually  covered  in  cold 
weather  with  a  whitish  saccharine  efflorescence,  which  melts  in  the  middle  of 
summer,  and  renders  them  moist.  The  best  are  yellowish  or  brownish,  some- 
what translucent  when  held  to  the  light,  and  filled  with  a  sweet  viscid  pulp,  in 
which  are  lodged  numerous  small  yellow  seeds.  They  are  much  more  saccha- 
rine than  the  fresh  fruit.  Their  chief  constituents  are  sugar  and  mucilage. 

Medical  Properties  and  Uses.  Figs  are  nutritious,  laxative,  and  demulcent. 
In  the  fresh  state  they  are  considered  in  the  countries  where  they  grow  a 
wholesome  and  agreeable  aliment,  and  have  been  employed  from  time  imme- 
morial. They  are  apt,  however,  when  eaten  freely,  to  produce  flatulence,  pain 
in  the  bowels,  and  diarrhoea.  Their  chief  medical  use  is  as  a  laxative  article  of 
diet  in  constipation.  They  occasionally  enter  into  demulcent  decoctions;  and, 
when  roasted  or  boiled,  and  split  open,  are  sometimes  applied  as  a  suppurative 
cataplasm  to  parts  upon  which  an  ordinary  poultice  cannot  be  conveniently 
retained,  as,  for  example,  to  the  gums. 

Off.  Prep.  Confectio  Sennse.  W. 

FILIX  MAS.  U.S., Br. 
Male  Fern. 

The  rhizoma  of  Aspidium  Filix  mas.  U.  S.  The  dried  rhizome  with  the  bases 
of  the  footstalks,  and  portions  of  the  root  fibres  of  Aspidium  Filix  mas.  Br. 

Fougere  male,  Fr.;  Johanniswurzel,  Germ.;  Felce  maschio,  Ital.;  Helecho,  Span. 

Aspidium.  Sex.  Syst.  Cryptogamia  Filices.  —  Nat.  Ord.  Filices,  Jussieu. 
Filicales,  Lindley. 

Gen.  Gh.  Fructification  in  roundish  points,  scattered,  not  marginal.  Invo- 
lucre umbilicated,  open  almost  on  every  side.  Smith. 

The  root  of  a  species  of  Aspidium,  growing  in  South  Africa,  has  been  used 
by  the  Kaffirs  in  the  vicinity  of  Natal,  by  whom  it  is  called  inkomankomo,  or 
uncomocomo  as  the  name  is  given  by  Dr.  Theodore  Martins.  The  plant  is  the 
A.  athamanticum,  and  the  root  has  received  the  name  of  panna  in  Europe, 
where  it  was  first  brought  into  notice  in  1851.  It  is  probably  in  no  respect 
superior  to  the  European  species.  (Pharm.  Journ.,  xvi.  44T.) 

Aspidium  Filix  mas.  Willd.  Sp.  Plant,  v.  259;  Smith,  Flor.  Britan.  —  Ne- 
phrodium  Filix  mas.  Li n d lej^,  i^^or.  Med.  619. — Polypodium  Filix  mas,  Jjinn.; 
Woodv.  Med.  Bot.  p.  T95,  t.  267.  The  male  fern  has  a  perennial,  horizontal  root 
or  rhizoma,  from  which  numerous  annual  fronds  or  leaves  arise,  forming  tufts 
from  a  foot  to  four  feet  in  height.  The  stipe  or  footstalk,  and  midrib  are  thickly 
beset  with  brown,  tough,  transparent  scales  ;  the  frond  itself  is  oval-lanceolate, 
acute,  pinnate,  and  of  a  bright-green  colour.  The  pinnae  or  leaflets  are  remote 
below,  approach  more  nearly  as  they  ascend,  and  run  together  at  the  summit 
of  the  leaf  They  are  deeply  divided  into  lobes,  which  are  of  an  oval  shape, 
crenate  at  the  edges,  and  gradually  diminish  from  the  base  of  the  pinna  to  the 
apex.  The  fructification  is  in  small  dots  on  the  back  of  each  lobe,  placed  in  two 
rows  near  the  base,  and  distant  from  the  edges.  The  plant  is  a  native  of  Eu- 
rope, Asia,  and  the  north  of  Africa.  It  is  said  also  to  be  indigenous,  growing  in 
shady  pine  forests  from  New  York  to  Virginia ;  but  it  may  be  doubted  whether 
the  American  plant  is  identical  with  the  European. 

The  proper  period  for  collecting  the  root  is  during  the  summer,  when,  accord- 
ing to  M.  Peschier,  of  Geneva,  it  abounds  more  in  the  active  principle  than  at 
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any  otht^r  season  The  same  writer  informs  us  that  it  deteriorates  rapidly  when 
kept,  and  in  about  two  years  becomea  entirely  inert.  The  roots  of  other  species 
of  fern  are  frequently  Hul)stituted  for  the  officinal;  and  in  the  dried  state  It  is 
difficult  to  distinj^uish  them. 

J'ruperlies,  dc.  As  taken  froni  the  g-round,  the  root  consists  of  a  lonj?  cylin- 
drical eaudcx.  around  which  are  clonely  arranji^ed,  overlapping  each  other  like  the 
8bin|i^Ies  of  a  roof,  the  remains  of  the  leafstalks  or  stipes,  which  are  an  inch  or 
two  in  length,  from  two  to  four  lines  thick,  somewhat  curved  and  directed  up- 
wards, angular,  brown,  shining,  and  surrounded  near  their  origin  from  the  root 
with  tliin  silky  scales,  of  a  light-brown  colour.  From  between  these  remains  of 
the  footstalks  emerge  numerous  small  radical  fibres.  The  whole  root,  thus  con- 
stituted, presents  a  somewhat  flexible,  cylindrical  mass,  one  or  two  inches  thick, 
and  a  foot  or  more  in  length.  In  this  form,  however,  it  is  not  usually  found  in 
our  shops.  The  whole  is  ordinarily  broken  up  into  fragments,  consisting  of  the 
separated  remains  of  the  leafstalks  before  described,  with  a  small  portion  of  the 
sui)stance  of  the  root  attached  to  their  base,  where  they  are  surrounded  by  the 
silky  scales.  These  fragments,  as  seen  in  the  shops,  often  appear  as  if  long  kept, 
and  are  probably,  in  general,  much  deteriorated  by  time.  The  following  observa- 
tions are  made  by  Geigcr  in  relation  to  the  collection  and  preservation  of  the 
root.  The  inner  parts  of  the  fresh  root,  and  of  the  portions  of  stalk  attached  to 
it,  are  fleshy  and  of  a  light  yellowish-green  colour.  In  collecting  them,  all  the 
black  discoloured  portions  should  be  cut  away,  the  fibres  and  scales  separated, 
and  only  the  sound  green  parts  preserved.  These  should  be  immediately  but 
carefully  dried,  and  then  pulverized;  and  the  powder  should  be  kept  in  small 
well-stopped  glass  bottles.  The  powder  thus  prepared  has  a  pale-yellowi»h 
colour  with  a  greenish  tinge. 

Dried  fern  root  is  externally  of  a  brown  colour,  internally  yellowish-white  or 
reddish,  with  a  peculiar  but  feeble  odour  which  is  most  obvious  in  the  powder 
and  decoction,  and  a  sweetish,  bitter,  astringent,  nauseous  taste.  It  has  been 
analyzed  by  H.  Bock,  who  gives,  as  its  constituents,  volatile  oil,  fixed  oil,  resin, 
starch,  vegetable  jelly,  albumen,  gum,sugar,  tannic  and  gallic  acids,pectin,lignin, 
and  various  salts.  (See  Am.  Journ  ofPharm.,  xxiv.  64.)  Peschier  ascertained 
that  its  active  properties  reside  in  the  ethereal  extract,  which  is  the  fixed  oil  in 
an  impure  state,  containing  volatile  oil,  resin,  colouring  matter,  &c.  It  is  a  thick 
dark  liquid,  with  the  odour  of  the  fern,  and  a  nauseous,  bitterish,  somewhat  acrid 
taste.  Dr.  E.  Luck  has  found  in  it  a  peculiar  acid,  which  be  denominates  filicic 
acid,  and  has  extracted  from  the  root  two  others  named  tannaspidic  and  pteri' 
tannic  acids.  ( Chem.  Gaz.,  ix.  407  and  452.)  The  aspidin  of  Pave.si  is  not  en- 
titled to  the  name,  as,  though  it  may  contain,  it  does  not  itself  constitute  the 
active  principle,  and  is  probably  little  if  at  all  superior  to  the  ethereal  extract. 

Medical  Properties  and  Uses.  Male  fern  is  slightly  tonic  and  astringent;  but 
produces,  when  taken  internally,  no  very  obvious  effects  upon  the  system.  It 
was  used  by  the  ancients  as  a  vermifuge,  and  is  mentioned  in  the  works  of 
Dioscoridcs,  Theophrastus,  Galen,  and  Pliny.  Its  anthelmintic  powers  were  also 
noticed  by  some  of  the  earlier  modern  writers,  among  whom  was  Hoffman.  But 
it  does  not  appear  to  have  been  generally  known  to  the  profession,  till  brought 
into  notice,  about  the  year  1775,  by  the  publication  of  the  mode  of  treating 
tflenia,  employed  by  Madame  Nouffer.  This  lady,  who  was  the  widow  of  a 
surgeon  in  Switzerland,  had  acquired  great  celebrity  in  the  cure  of  tape-worm 
by  a  secret  remedy.  Her  success  was  such  as  to  attract  the  attention  of  the 
medical  profession  at  Paris ;  and  some  of  the  most  eminent  physicians  of  that 
city,  who  were  deputed  to  examine  into  the  subject,  having  reported  favourably 
of  the  remedy,  the  secret  was  purchased  by  the  King  of  France,  and  published 
by  his  order.  The  outlines  of  her  plan  were  to  give  a  dose  of  the  powdered  root 
of  the  male  fern,  and  two  hours  afterwards  a  powerful  cathartic,  to  be  followed, 
if  it  should  not  operate  in  due  time,  by  some  purging  salt;  and  this  process 
was  to  be  repeated,  with  proper  intervals,  till  the  worm  should  be  evacuated.  A 
German  physician,  named  llerrenschwand,  had  used  the  male  fern  in  a  manner 
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somewhat  similar,  before  Madame  Nouffer's  secret  was  known.  Different  opin- 
ions have  been  held  of  the  value  of  this  anthelmintic ;  but  the  accounts  of  its 
efficacy  in  the  treatment  of  tape-worm  are  too  numerous  and  authentic  to  admit 
of  reasonable  doubt.  Dr.  Peschier  stated  that,  in  the  course  of  nine  months, 
150  tape-worms  had  been  expelled  by  the  ethereal  extract.  Dr.  Ebers  found  the 
same  preparation  completely  successful  in  eight  cases.  The  testimony  of  Brera 
is  also  strongly  in  favour  of  the  remedy,  which  he  found  effectual  even  against 
the  armed  t£enia.  M.  Ronzel  cured  with  it  more  than  100  cases  of  taenia,  and 
never  found  it  to  fail.  (Journ.  de  Pharm.,  3e  ser.,  iv.  4t4  )  Perhaps  the  differ- 
ent results  obtained  by  different  practitioners  may  be  in  part  ascribed  to  the 
variable  strength  and  character  of  the  root  employed.  It  is  said  that  the  remedy 
proves  more  effectual  against  the  tape-worm  of  the  Swiss  {Bothriocephalus 
latus)  than  against  the  Tsenia  solium,  which  is  more  frequent  in  France  and 
England.  (Bremser.)    It  appears  to  act  as  a  poison  to  the  worm. 

The  medicine  may  be  given  in  the  form  of  powder  or  ethereal  extract.*  The 
dose  of  the  powder  is  from  one  to  three  drachms,  to  be  administered  in  electuary 
or  emulsion,  and  repeated  morning  and  evening  for  one  or  two  days.  M.  Ronzel 
gives  half  an  ounce  to  adults,  made  into  boluses,  to  be  swallowed  in  fifteen 
minutes,  in  the  morning,  on  an  empty  stomach.  The  dose  of  the  ethereal  extract 
(oil  of  fern)  is  from  twelve  to  twenty-four  grains.  Dr.  Mayor,  of  Geneva,  re- 
commends it  in  the  dose  of  from  thirty  to  fifty  drops,  one-half  to  be  taken  at 
night,  the  other  half  in  the  morning,  and  followed,  at  the  interval  of  an  hour, 
by  an  ounce  and  a  half  of  castor  oil.  The  decoction  has  also  been  employed, 
made  with  an  ounce  of  the  root  and  a  pint  of  water.  It  is  customary  to  follow 
the  medicine  by  some  brisk  cathartic,  though  this  is  not  considered  essential. 

Off.  Prep.  Extractuni  "Filicis  Liquidum,  Br.  W. 

FCENICULUM.  U.S. 
Fennel, 

The  fruit  of  Foeniculum  vulgare.  U.  S. 

Of.  Syn.  FCENICULI  FRUCTUS.  Fennel  Fruit.  The  fruit  of  Foenicu- 
lum dulce,  D.C.  Imported  from  Malta.  Br. 

Sweet  Fennel  Fruit,  Br.;  Fenouil,  Fr.;  Fenchel,  Germ.;  Finnocchio,  Hal.;  Hinojo,  Span. 

The  plant  producing  fennel-seed  was  attached  by  Linnaeus  to  the  genus  Ane- 
thum,  but  was  separated  from  it  by  De  Candolle,  and  placed,  with  three  or  four 
others,  in  a  new  genus  styled  Foeniculum,  which  has  been  generally  adopted  by 
botanists.  The  Anethum  Foeniculum  of  Linnaeus  embraced  two  varieties,  the 
common  or  ivild  Fennel,  and  the  sweet  fennel;  the  latter  being  the  plant  usually 
cultivated  in  the  gardens  of  Europe.  These  are  considered  by  De  Candolle  as 
distinct  species,  and  named  respectively  Foeniculum  vulgare  and  Foeniculum 
dulce.  In  the  U.  S.  Pharmacopoeia,  the  former  of  these  is  recognised  as  the 
source  of  the  medicine  ;  in  the  British  Pharmacopoeia,  the  latter.  In  the  late 
Ed.  Pharmacopoeia,  the  F.  officinale  of  Allioni  was  recognised.  The  last-men- 
tioned plant  De  Candolle  considers  as  belonging  to  his  F.  vulgare  (Prodromus, 
iv.  142)  ;  while  Merat  treats  of  it  as  a  distinct  species,  differing  both  from  the 
F.  vulgare  and  F.  dulce  of  De  Candolle  (Diet,  de  Mat.  Med.)  ;  and  Dr.  Christi- 
son,  in  his  Dispensatory,  is  disposed  to  unite  it  with  the  last-mentioned  plant. 
In  this  confusion  it  is  impossible  to  arrive  at  any  definite  and  satisfactory  con- 
clusion as  to  the  botanical  history  of  the  drug  under  consideration.  One  thing, 
however,  is  certain,  that  there  are  two  kinds  of  fennel-seed  found  in  the  shops; 
and  it  is  highly  probable  that  these  are  derived,  if  not  from  distinct  species  of 
fennel,  at  least  from  marked  varieties  of  the  plant.  One  of  them  corresponds 
closely  with  the  description  given  of  the  fruit  of  F.  vulgare,  while  the  other  is 
undoubtedly  produced  by  the  plant  cultivated  under  the  name  of  sweet  fennel, 
whether  that  be  the  F.  dulce  of  De  Candolle,  or  F.  officinale  of  Allioni  and  Merat. 

F(ENicuLUM,  Sex.  Syst.  Pentandria  Digynia.  —  Nat.  Ord.  Umbelliferae  or 
Apiacese. 
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Oen.Ch.  Ca/»/a:  a  tumid  obsolete  rim.  PetaU  roundish,  entire,  Involute,  with 
%  squarish  blunt  lobe.  Fruit  nearly  taper.  HalffruitH  with  five  prominent 
bluntly  koelod  ridjros,  of  which  the  lateral  are  on  the  edj^o,  and  rather  brojwlest. 
Vittie  sinjj^le  in  the  channel8,  2  on  the  commissure.   Involucre  none.  (LiJidli'ij.) 

Foeniculum  vulgare.  Do  Cand.  Prodroin.'w.  142. — Anethum  Foiniculum. 
Linn.;  Woodv.  Med.  But.  p.  127,  t.  49.  Common  fennel  has  a  biennial  or  per- 
ennial tapering  root,  and  an  annual,  erect,  round,  striated,  smooth,  green,  and 
copiously  branching  stem,  which  u.sually  rises  three  or  four  feet  in  height.  The 
leaves,  which  stand  alternately  at  the  joints  of  the  stem,  upon  membranous 
striated  sheaths,  are  many  times  pinnate,  with  long,  linear,  pointed,  smooth, 
deep-green  leaflets.  The  flowers  are  In  large,  flat,  terminal  umbels,  with  from 
thirteen  to  twenty  rays,  and  destitute  both  of  general  and  partial  involucres. 
The  corolla  consists  of  five  petals,  which,  as  well  as  the  stamens,  are  golden- 
yellow.  The  fruit  is  ovate,  rather  less  than  two  lines  in  length  by  about  a  line  in 
breadth,  and  of  a  dark  colour,  especially  in  the  channels.  The  plant  is  a  native  of 
Europe,  growing  wild  upon  sandy  and  chalky  ground  throughout  the  continent. 

F.  officinale.  Mcrat  and  De  Lens,  Diet,  de  Mat.  Med.  iii.  270;  AUioni,  Ed. 
Pharm.  This,  which  is  sometimes  called  sweet  fennel,  is  also  perennial,  with 
shorter  leaves  and  less  elongated  leaflets  than  the  common  fennel,  but  resembling 
it  very  closely  except  in  the  character  of  the  fruit.  This  is  twice  as  long  as  that 
of  the  former  plant,  a  little  curved,  of  a  less  dark  colour,  with  prominent  ridges, 
and  a  persistent  peduncle.  It  is  sweeter  and  more  aromatic  than  common  fennel- 
seed.  The  plant  is  a  native  of  the  south  of  Europe;  but  is  cultivated  elsewhere 
in  gardens,  and  is  probably  the  source  of  much  of  the  fennel-seed  of  the  shops. 
Whether  it  is  a  distinct  species,  or  a  mere  variety  of  F.  vulgare,  is  not  deter- 
mined. Some  confound  it  with  the  following. 

F.  dulce.  De  Cand.  Prodrom.  iv.  142.  This  plant  is  eminently  entitled  to 
the  name  of  sweet  fennel.  It  bears  a  general  resemblance  to  F.  vulgare,  but 
difiers  in  having  its  stem  somewhat  compressed  at  the  base,  its  radical  leaves 
somewhat  distichous,  and  the  number  of  rays  in  the  umbel  only  from  6  to  8. 
It  is  also  a  much  smaller  plant,  being  only  about  a  foot  high  ;  its  flowers  appear 
earlier;  and  its  young  shoots  orturiones  are  sweeter  and  edible.  It  is  a  native 
of  Portugal,  Italy,  and  perhaps  other  parts  of  Southern  Europe;  and  is  culti- 
vated largely  in  Italy  and  Sicily  for  the  sake  of  the  shoots,  which  are  eaten  raw, 
or  in  salad,  or  boiled  as  potherbs.  The  fruit  is  described  by  Merat  and  De  Lens 
as  "  being  globular-ovate,  twice  the  size  of  that  of  common  fennel,  and  with 
prominent  ridges."  This  description  does  not  answer  to  the  character  of  any  of 
the  fennel-seed  we  have  seen  in  the  shops. 

In  all  these  species  or  varieties,  the  whole  plant  has  an  aromatic  odour  and 
taste,  dependent  on  a  volatile  oil  by  which  it  is  pervaded.  The  roots  were  formerly 
employed  in  medicine,  but  are  generally  inferior  in  virtues  to  the  fruit,  which  is 
now  the  only  oflicinal  portion.  Our  shops  are  partly  supplied  from  our  own 
gardens;  but  much  the  larger  portion  of  the  medicine  is  imported  from  Europe, 
and  chiefly,  as  we  have  been  informed,  from  Germany.  The  fennel-seed  cultiva- 
ted here  is  sweeter  and  more  aromatic  than  that  from  abroad,  probably  in 
consequence  of  its  greater  freshness. 

Fennel-seeds  (half-fruits)  are  oblong  oval,  from  one  to  three  or  four  lines  in 
length,  flat  on  one  side,  convex  on  the  other,  not  unfrequently  connected  by  their 
flat  surfaces,  straight  or  slightly  curved,  of  a  dark  grayish-green  colour,  with 
longitudinal  yellowish  ridges  on  the  convex  surface.  There  are  two  varieties ; 
one  of  them  from  one  to  two  lines  long,  dark-coloured,  rather  flat,  almost  always 
separate,  and  without  footstalks;  the  other  from  three  to  five  lines  in  length, 
lighter-coloured,  with  much  more  prominent  ridges,  often  conjoined  by  their  flat 
surface,  and  very  frequently  provided  with  a  footstalk.  They  do  not  difi"er  es.sen- 
tially  in  aromatic  properties.  The  odour  of  fennel-seed  is  fragrant,  its  taste  warm, 
sweet,  and  agreeably  aromatic.  It  yields  its  virtues  to  hot  water,  but  more  freely 
to  alcohol.  The  essential  oil  may  be  separated  by  distillation  with  water.  (See 
Oleum  Foeniculi.)  The  seeds  contain  also  fixed  oil.  From  960  parts,  Neumann 
obtained  20  parts  of  the  former  and  120  of  the  latter. 
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Medical  Properties  and  Uses.  Fennel-seed  was  used  by  the  ancients,  is  one 
of  our  most  grateful  aromatics,  and  in  this  country  is  much  employed  as  a  carm- 
inative, and  as  a  corrigent  of  other  less  pleasant  medicines,  particularly  senna 
and  rhubarb.  It  is  recommended  for  these  purposes  by  the  absence  of  any 
highly  excitant  property.  The  infusion,  prepared  by  introducing  two  or  three 
drachms  of  the  seeds  into  a  pint  of  boiling  water,  is  the  form  usually  preferred. 
The  dose  of  the  bruised  or  powdered  seeds  is  from  a  scruple  to  half  a  drachm.  In 
infants  the  infusion  is  frequently  employed  as  an  enema  for  the  expulsion  of  flatus. 

Off".  Prep.  Aqua  Foeniculi,  Br.;  Oleum  Foeniculi,  U.  S.;  Tinctura  Rhei  et 
Sennse,  U.  S.  W. 

FRASERA.  U.S.  Secondary. 

American  Columho. 

The  root  of  Frasera  Walteri.  U.  S. 

Frabera.   Sex.  Syst.  Tetrandria  Monogynia.  —  iVa/.  Ord  Gentianaceae. 

Gen.  Gh.  Calyx  deeply  four-parted.  Corolla  four-parted,  spreading;  seg- 
ments oval,  with  a  bearded,  orbicular  gland  in  the  middle  of  each.  Capsule  com- 
pressed, partly  marginated,  one-celled.  Seeds  few,  imbricated,  large,  elliptical, 
with  a  membranaceous  margin.  Nuttall. 

Frasera  Walteri.  Michaux,  Flor.  Bor.  Americ.  i.  96 ;  Barton,  Med.  Bot.  ii. 
103.  —  F.  Garoliyiensis.  Walter.  This  is  among  our  most  elegant  indigenous 
plants,  and  the  only  one  of  its  genus.  From  the  root,  which  is  triennial,  long, 
spindle-shaped,  horizontal,  fleshy,  and  yellow,  a  strong,  succulent,  solid,  smooth 
stem  rises,  from  five  to  ten  feet  in  height.  The  leaves  are  sessile,  entire,  glabrous, 
of  a  deep-green  colour,  and  disposed  in  whorls,  which  commence  at  the  root,  and 
ascend  to  the  summit  with  successively  diminishing  intervals.  The  radical  leaves, 
from  five  to  twelve  in  number,  are  elliptical,  obtuse,  afoot  or  more  in  length  by 
about  four  inches  in  breadth,  and  lie  upon  the  ground  in  the  form  of  a  star.  Those 
constituting  the  whorls  are  successively  smaller  as  they  ascend;  the  lowest  ob- 
long-lanceolate, the  upper  lanceolate  and  pointed.  The  flowers  are  numerous, 
large,  yellowish-white,  and  disposed  in  a  beautiful  terminal  pyramidal  panicle, 
from  one  to  five  feet  long,  the  branches  of  which  spring  from  the  axils  of  the 
upper  leaves.  The  segments  of  the  calyx  are  lanceolate,  acute,  and  somewhat 
shorter  than  those  of  the  corolla.  The  filaments  are  inserted  into  the  base  of  the 
corolla,  between  its  segments,  which  they  do  not  equal  in  length.  The  anthers 
are  oblong  and  notched  at  the  base.  The  germ  is  oblong-ovate,  compressed,  and 
gradually  tapers  into  the  style,  which  ends  in  a  bifid  stigma  The  fruit  is  an  oval, 
acuminate,  compressed,  two-valved,  one-celled,  yellow  capsule,  containing  from 
eight  to  twelve  flat  elliptical  seeds. 

The  Frasera  flourishes  in  the  southern  and  western  portions  of  the  United 
States,  and  in  many  situations  is  very  abundant,  especially  in  Arkansas  and 
Missouri.  It  prefers  rich  woodlands  and  moist  meadows.  The  period  of  flow- 
ering is  from  May  to  July;  but  the  stems  and  flowers  are  produced  only  in  the 
third  year,  the  radical  leaves  being  the  only  part  of  the  plant  which  previously 
appears  above  ground.  From  this  manner  of  growth,  it  is  inferred  that  the 
root  should  be  collected  in  the  autumn  of  the  second,  or  spring  of  the  third  year. 
Before  being  dried,  it  should  be  cut  into  transverse  slices 

As  formerly  in  the  market,  frasera  was  in  pieces  irregularly  circular,  an  eighth 
of  an  inch  or  more  in  thickness,  about  an  inch  in  diameter,  somewhat  shrunk  in 
the  middle,  consisting  of  a  central  medullary  matter  and  an  exterior  cortical  por- 
tion, of  a  yellowish  colour  on  the  cut  surfaces,  with  a  light  reddish-brown  epi- 
dermis. In  appearance  thesepiecessomewhatresembledcolumbo,  but  were  easily 
distinguishableby  the  greater  uniformity  of  their  internal  8tructure,the  absence  of 
concentric  and  radiating  lines,  and  their  purer  yellow  colour  without  a  greenish 
tinge.  We  have  met  with  a  parcel  of  the  root  sliced  longitudinally,  so  as  to  imi- 
tate gentian,  though  not  likely  to  be  confounded  with  it  by  an  experienced  per- 
son. It  was  called  American  gentian.  The  taste  of  frasera  is  bitterish  and  sweet- 
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iHh.  Water  and  ililiitftl  alcohol  extract  its  virtues;  and  the  tincture  lets  fall  a 
precipitate  upon  the  addition  of  water,  but  is  not  disturln-'d  by  tincture  of  galls. 
The  hot  infusion  is  not  precipitated  by  solution  of  gelatin,  and  gives  with  iodine 
no  signs  of  starch.  These  reactions  afford  additional  means  of  distinguishing  the 
root  from  columbo.  Mr.  Higinbothom,  of  Bermuda,  found  in  it  gum,  pectin,  glu- 
cose, wax,  rosin,  fatty  matter,  yellow  colouring  matter,  bitter  extractive,  and  an 
acid  which  was  probably  })eculiar.  (Am.  Journ.  of  Pharm.,Sa.n.  1862,  p.  23.) 

Medical  J'roperliea  and  Utiot.  Frasera  is  a  mild  tonic,  calculated  to  meet  the 
same  indications  with  the  other  simple  bitters.  It  has  been  thought  to  resemble 
columbo  in  medical  properties  as  well  as  in  appearance,  and  hence  has  received 
the  popular  name  of  A meiHcan  columbo;  but  experience  has  not  confirmed  the 
high  estimate  at  one  time  formed  of  its  virtues;  and  though,  perhaps,  still  occa- 
sionally used  in  some  places,  it  has  failed  to  supplant  the  tonic  of  Mozambique. 
It  may  be  given  in  powder  or  infusion.  The  dose  of  the  former  is  from  thirty 
grains  to  a  drachm ;  that  of  an  infusion,  made  in  the  proportion  of  an  ounce  of 
the  bruised  root  to  a  pint  of  boiling  water,  is  one  or  two  fluidounces,  to  be  re- 
peated several  times  a  day.  The  fresh  root  is  said  to  operate  as  an  emetic  and 
cathartic,  and  has  been  given  with  a  view  to  the  latter  effect.  W. 

GALBANUM.   U.S.,  Br, 
Galhanum. 

The  concrete  juice  of  an  undetermined  plant.  U.  S.  A  gum-resin,  derived  from 
an  unascertained  umbelliferous  plant.  Br. 

Galbanum,  7'>.;  Mutterharz,  Oerm.;  Gidhnno,  If al.,  Spati. 

It  is  uncertain  from  what  plant  galbanum  is  derived.  At  one  time  it  was  sup- 
posed to  be  the  product  of  Buhon  Qalbanuvi,  an  umbelliferous  plant  of  the 
eastern  coast  of  Africa.  It  has  also  been  referred  to  the  Ferula  ferulago  of 
Linnaeus,  the  Ferula  galbanifera  of  Lobel,  which  inhabits  the  coasts  of  the 
Mediterranean,  and  is  found  also  in  Transylvania  and  the  Caucasus.  But  no 
part  of  either  of  these  plants  has  the  odour  of  galbanum ;  and  it  is,  therefore, 
scarcely  probable  that  they  yield  the  drug.  Mr.  Don,  having  found  the  seeds 
taken  from  a  parcel  of  galbanum  to  belong  to  an  undescribed  genus  of  umbelli- 
ferous plants,  and  concluding  that  they  came  from  the  same  source  as  the  gum- 
resin  itself,  gave  the  title  of  Galbanum  to  the  new  genus,  and  named  the  species 
Galbanum  officinale.  This  was  rather  hastily  adopted  by  the  London  College; 
as  it  is  by  no  means  certain  that  the  same  plant  produced  the  seeds  and  the 
gum-resin.  Specimens  of  a  plant  were  received  in  England  from  Persia  having 
tt  concrete  juice  adhering  to  them,  which  was  taken  by  Dr.  Lipdley  for  galba- 
num ;  and  that  botanist,  finding  that  the  plant  belonged  to  an  undescribed  genus, 
named  it  Opoldia,  with  the  specific  name  galbanifera.  Dr.  Pereira,  however, 
found  the  substance  not  to  be  galbanum ;  and  this  supposed  origin  of  the  drug, 
therefore,  though  admitted  as  probable  by  the  Edinburgh  College,  and  recognised 
by  the  Dublin,  must  be  considered  as  more  than  doubtful.  A  German  traveller, 
F.  A.  Bukse,  who  has  resided  in  Persia,  states  that,  in  1848,  he  met  with  the 
galbanum  plant  on  the  declivities  of  the  Demawend,  near  the  southern  coast  of 
the  Caspian.  He  saw  the  gum-resin  exuding  spontaneously  from  the  plant,  and 
was  informed  by  the  natives  that  the  drug  was  collected  from  it.  The  plant  is  a 
Ferula,  and  closely  resembles  the  F.  erubescens  of  Bossier,  if  not  identical  with 
it.  (Pharm.  Cent.  Blatt,  March  17, 1852,  p.  206.)  Galbanum  is  said  to  be  ob- 
tained by  making  incisions  into  the  stem,  or  cutting  it  oflf  a  short  distance  above 
the  root.  A  cream-coloured  juice  exudes,  which  concretes  upon  exposure  to  the 
air.  A  portion  of  juice  also  exudes  spontaneously  from  the  joints,  and  hardens 
in  the  shape  of  tears.  The  drug  is  brought  from  India  and  the  Levant. 

Pj'operties.  Galbanum  usually  appears  in  the  form  of  masses  composed  of 
whitish,  reddish,  or  yellowish  tears,  irregularly  agglutinated  by  adarker  coloured 
yellowish-brown,  or  greenish  substance,  more  or  less  translucent,  and  generally 
mixed  with  pieces  of  stalk,  seeds,  or  other  foreign  matters.   It  is  also  found, 
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though  rarely  in  our  markets,  in  the  state  of  distinct  roundish  tears,  about  as 
large  as  a  pea,  of  a  yellowish-white  or  pale  brownish-yellow  colour,  shining 
externally  as  if  varnished,  translucent,  and  often  adhering  together.  Galbanum 
has  in  cool  weather  the  consistence  of  firm  wax;  but  softens  in  summer,  and  by 
the  heat  of  the  hand  is  rendered  ductile  and  adhesive.  At  212°  F.  it  is  suffi- 
ciently liquid  to  admit  of  straining;  and  it  generally  requires  to  be  strained 
before  it  can  be  used.  A  dark-brown  or  blackish  colour,  a  consistence  always 
soft,  the  absence  of  whitish  grains,  a  deficiency  in  the  characteristic  odour  and 
taste,  and  the  intermixture  of  earthy  impurities  are  signs  of  inferiority. 

The  odour  of  galbanum  is  peculiar  and  disagreeable ;  its  taste  bitterish,  warm, 
and  acrid ;  its  sp.  gr.  1-212.  Triturated  with  water,  it  forms  an  imperfect  milky 
solution,  which  on  standing  deposits  the  greater  portion  of  what  was  taken  up. 
Wine  and  vinegar  act  upon  it  in  a  similar  manner.  Alcohol  dissolves  a  con- 
siderable proportion,  forming  a  yellow  tincture,  which  has  the  smell  and  taste  of 
galbanum,  and  becomes  milky  with  water,  but  affords  no  precipitate.  In  dilute 
alcohol  it  is  wholly  soluble,  with  the  exception  of  impurities.  Ether  dissolves 
the  greater  portion.  Pelletier  found  in  100  parts,  66-86  parts  of  resin,  1928  of 
gum,  6-34  of  volatile  oil  including  the  loss,  7-52  of  wood  and  impurities,  with 
traces  of  supermalate  of  lime.  A  small  proportion  of  bassorin  was  found  by 
Meissner.  The  medicine  is,  therefore,  a  gum-resin.  By  distillation  at  the  tem- 
perature of  about  250°  F.,  the  volatile  oil  is  obtained  of  a  fine  indigo-blue  colour, 
which  it  imparts  to  alcohol.  Procured  by  distillation  with  water,  it  is  colourless, 
and  becomes  yellowish  by  age.    It  is  lighter  than  water. 

According  to  Ludewig,  a  gum-resin,  designated  as  Persian  galbanum,  is  re- 
ceived in  Russia  by  the  way  of  Astracan  or  Orenburg,  and  is  the  kind  used  in 
that  country.  It  comes  enclosed  in  skins,  and  is  in  masses  of  a  reddish-brown 
colour  with  whitish  streaks,  of  a  disagreeable  odour,  somewhat  like  that  of 
assafetida,  and  of  an  unpleasant,  bitter,  resinous  taste.  It  is  so  soft  as  to  melt 
with  a  slight  elevation  of  temperature.  It  differs  from  common  galbanum  in  its 
odour,  in  its  colour,  which  is  never  greenish,  and  in  the  absence  of  tears,  and 
is  probably  derived  from  a  different  plant.    It  abounds  in  impurities. 

Medical  Properties  and  Uses.  Galbanum  was  known  to  the  ancients.  It  is 
stimulant,  expectorant,  and  antispasmodic ;  and  is  considered  as  intermediate 
in  power  between  ammoniac  and  assafetida,  though  much  less  employed  than 
either  of  these  gum-resins.  The  complaints  to  which  it  has  been  thought  appli- 
cable, are  chiefly  chronic  affections  of  the  bronchial  mucous  membrane,  amenor- 
rhcea,  and  chronic  rheumatism.  It  is  occasionally  applied  externally  as  a  plaster 
to  indolent  swellings,  with  the  view  of  promoting  resolution  or  suppuration. 
The  dose  is  from  ten  to  twenty  grains,  and  may  be  given  in  pill,  or  triturated 
with  gum  arable,  sugar,  and  water,  so  as  to  form  an  emulsion. 

Off.  Prep.  Emplastrum  Assafcetidse,  ?7.S.;  Emplastrum  Galbani,  i?r.;  Em- 
plastrum  Galbani  Compositum,  U.  S.;  PilulaAssafoetidaComposita,  Br.;  PiluIiB 
Galbani  Compositae,  U.  S.  W. 

GALLA.   U.S.,  Br. 
Nutgall.   Galls. 

A  morbid  excrescence  upon  Quercus  infectoria.  U.  S.  Excrescences  on  Quer- 
cus  infectoria,  caused  by  the  punctures  and  deposited  ova  of  Diplolepis  Gallse 
tinctorige.  Br. 

Noix  de  galle,  Fr.;  Gallapfel,  Germ.;  Galla,  Kal.;  Agallas  de  Levante,  Span. 

Many  vegetables,  when  pierced  by  certain  insects,  particularly  those  of  the 
genus  Gynips,  are  affected  at  the  points  of  puncture  with  a  morbid  action,  re- 
sulting in  excrescences,  which,  as  they  are  derived  from  the  juices  of  the  plant, 
partake  more  or  less  of  its  chemical  character.  Most  of  the  oaks  are  occasion- 
ally thus  affected ;  and  the  resulting  excrescences,  having  in  a  high  degree  the 
astringency  of  the  plant,  have  been  employed  for  various  practical  purposes. 
They  are  known  by  the  name  of  galls,  a  term  which,  as  well  as  their  use  in 
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medicine,  has  been  handed  down  from  the  ancients.  Quercus  infectoria,  Q. 
jE<jilopx,  Q.  excelsa,  Q.  Ilex,  Q.  Cerrits,  and  Q.  robur  have  been  partieuhtrized 
88  ullordiiig  this  product;  but  it  is  now  generally  admitted,  on  the  authority 
of  Olivier,  that  the  officinal  galls  are  derived  chiefly,  if  not  exclusively,  from 
Q   infectoria;  and  this  is  recognised  as  their  source  in  the  U.S.  and  Br. 

Kjarmacopceias.* 
QuKRCUS.  See  QUERCUS  ALBA. 
Quercus  infectoria.   Willd.  Sp.  Plant,  iv.  436;  Olivier,  Voy.  Orient  i.M  et 
;  Carson,  Illust.  of  Med.  Bot.  ii.  40,  pi.  85.    The  dyers^  oak  is  a  small  tree 
or  shrub,  with  a  crooked  stem,  seldom  exceeding  six  feet  in  height.  The  leaves 
^njre  obtu.sely  toothed,  smooth,  of  a  bright-green  colour  on  both  sides,  and  stand 
^^Kk  short  footstalks.  The  acorn  is  elongated,  smooth,  two  or  three  times  longer 
l^^ian  the  cup,  which  is  sessile,  somewhat  downy,  and  scaly.     This  species  of 
Quercus  grows,  according  to  Olivier,  throughout  Asia  Minor,  from  the  Archi- 
pelajio  to  the  confines  of  Persia.  Captain  M.  Kinnier  found  it  also  in  Armenia 
and  Kurdistan;  General  Hardwicke  observed  it  growing  in  the  neighbourhood 
of  Adwanie;  and  it  probably  pervades  the  middle  latitudes  of  Asia. 

The  gall  originates  from  the  puncture  of  the  Cynips  quercusfolii  of  Linnseus, 
the  Diplolepis  gallie  tinctorise  of  Oeoffroy,  a  hymenopterous  insect  or  fly,  with 
a  fawn-coloured  body,  dark  antennae,  and  the  upper  part  of  its  abdomen  shining 
brown.  The  insect  pierces  the  shoots  and  young  boughs,  and  deposits  its  eg^ 
in  the  wound.  This  irritates  the  part,  and  a  small  tumour  quickly  rises,  which 
is  the  result  of  a  morbid  growth,  exhibiting  various  cells  under  the  microscope, 
but  no  proper  vegetable  fibre.  The  a^^  grows  with  the  gall,  and  is  soon  con- 
verted into  a  larva,  which  feeds  upon  the  vegetable  matter  around  it,  and  thus 
forms  a  cavity  in  the  centre  of  the  excrescence.  The  insect  at  length  becomes 
a  fly,  and  escapes  by  eating  its  way  out.  The  galls  are  in  perfection  when  fully 
developed,  before  the  eg^  has  been  hatched,  or  the  fly  has  escaped.  Collected 
at  this  period,  they  are  called,  from  their  dark  colour,  blue,  green,  or  black 
galls,  and  are  most  highly  esteemed.  Those  which  are  gathered  later,  and 
which  have  been  injured  by  the  insect,  are  called  t/;/ii7e  galls.  They  are  usually 
larger,  less  heavy  and  compact,  and  of  a  lighter  colour  than  the  former. 

The  galls  collected  in  Syria  and  Asia  Minor  are  brought  to  this  country 
chiefly  from  the  ports  of  Smyrna  and  Trieste,  or  from  London.  As  they  are 
produced  abundantly  near  Aleppo,  it  has  been  customary  to  designate  them 

*  Under  the  name  of  Chinese  galls,  a  product  has  been  brought  from  China,  supposed  to 
be  caused  by  an  insect  allied  to  the  Aphis,  as  such  an  insect  has  been  found  in  the  interior 
of  them.  A  specimen,  which  came  under  our  notice,  consisted  of  irregularly  spindle-shaped 
bodies,  often  more  or  less  bent,  with  obtusely  pointed  protuberances,  about  two  inches  long 
by  an  inch  in  diameter  at  the  central  thickest  part,  of  an  ash  colour  and  a  soft  velvety 
feel,  very  light,  hollow,  with  translucent  walls  about  a  line  in  thickness,  of  a  slight  odour 
recalling  that  of  ipecacuanha,  and  a  bitter  astringent  taste.  From  an  examination  of  frag- 
ments of  leaves  and  petioles  found  among  these  galls,  Dr.  Schenck  concluded  that  the  tree 
on  which  they  are  found  is  a  species  of  Khus  ;  but,  according  to  M.  Decaisne,  professor  at 
the  ituseum  of  Natural  History  in  Paris,  their  true  source  is  probably  the  Distylium  race- 
woswwiof  Zuccarini  {Flor.Japon.,i.  p.l78,  t.  94),  a  large  tree  of  Japan,  the  leaves  of  which 
produce  a  velvety  gall,  resembling  the  one  in  question.  (Guibourt,  Hist.  Nat.  dcs  Drogues, 
A.D.  18.50,  iii.  703. )  More  recently,  however,  it  has  been  asserted  by  Mr.  Daniel  Hanbury 
that  this  opinion  of  Decaisne  is  erroneous ;  as,  in  his  examination  of  the  packages  impor- 
ted from  China  and  Japan,  he  has  found  remains  of  diflerent  parts  of  a  species  of  Khus, 
but  never  any  of  a  Distylium.  Besides,  the  form  of  the  galls  of  the  Distylium,  as  figure<l 
by  Siebold  and  Zuccarini,  is  entirely  diflferent.  The  species  of  Khus  to  which  they  are 
ascribed  is  the  R.  semi-alata.  {Pha/rm.  Journ.,  Feb.  1862,  p.  421.)  The  Chinese  make  great 
use  of  this  product  both  in  dyeing  and  as  a  medicine.  L.  A.  Buchncr,  jun.,  has  found  it 
to  contain  65  per  cent,  of  tannic  iicid  identical  with  that  of  the  officinal  galls.  {Pharm. 
Cent.  Blatt,  July,  1851,  p.  526.)  It  is  recommended  by  Stenhouse  for  the  manufacture  of 

{[allic  acid,  being  preferable  for  this  purpose  to  the  officinal  galls,  in  consequence  of  its 
ess  amount  of  colouring  matter.  {Pharm.  Journ.,  Dec.  1862,  p.  830.) 

An  inferior  kind  of  galls  has  been  recently  produced  in  great  quantities  in  England, 
W  the  attack  of  another  species  of  Cynips,  the  C.  Kollari  of  Hartig,  upon  the  common 
English  oak.  But  they  have  been  ascertained  to  contain  little  tannic  acid,  and  will  not, 
probably,  supersede  the  galls  of  the  Levant.  {Note  to  the  twelfth  edition.) 
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by  the  name  of  that  town  ;  though  the  designation,  however  correct  it  may  for- 
merly have  been,  is  now  wholly  inapplicable,  as  they  are  obtained  from  many 
other  places,  and  the  produce  of  different  parts  of  Asiatic  Turkey  is  not  capa- 
ble of  being  discriminated,  at  least  in  our  markets.  Great  quantities  of  galls, 
very  closely  resembling  those  from  the  Mediterranean,  have  been  brought  to 
the  United  States  from  Calcutta.  Dr.  Royle  states  that  they  are  taken  to  Bom- 
bay from  Bussorah  through  the  Persian  Gulf.  We  are,  nevertheless,  informed 
that  galls  are  among  the  products  of  Moultan.  Those  of  France  and  other 
southern  countries  of  Europe  have  a  smooth,  shining,  reddish  surface,  are  little 
esteemed,  and  are  seldom  or  never  brought  to  the  United  States. 

Properties.  Galls  are  nearly  round,  from  the  size  of  a  pea  to  that  of  a  very 
large  cherry,  with  a  surface  usually  studded  with  small  tuberosities,  in  the  in- 
tervals of  which  it  is  smooth.  The  best  are  externally  of  a  dark-bluish  or  lead 
colour,  sometimes  with  a  greenish  tinge,  internally  whitish  or  brownish,  hard, 
solid,  brittle,  with  a  flinty  fracture,  a  striated  texture,  and  a  small  spot  or  cavity 
in  the  centre,  indicating  the  presence  of  the  undeveloped  or  decayed  insect. 
Their  powder  is  of  a  light  yellowish-gray.  Those  of  inferior  quality  are 
of  a  lighter  colour,  sometimes  reddish  or  nearly  white,  of  a  loose  texture,  with 
a  large  cavity  in  the  centre,  communicating  externally  by  a  small  hole  through 
which  the  fly  has  escaped.  Galls  have  a  bitter,  very  astringent  taste,  and 
when  whole  are  inodorous  or  nearly  so,  but  bruised  or  in  powder,  they  have 
a  decided  and  peculiar  though  not  very  strong  smell.  From  500  parts 
Davy  obtained  185  parts  of  matter  soluble  in  water,  of  which,  according  to  his 
analysis,  130  were  tannin,  31  gallic  acid  with  a  little  extractive,  12  mucilage 
and  matter  rendered  insoluble  by  evaporation,  and  12  saline  matter  and  cal- 
careous earth.  Braconnot  discovered  the  presence  of  a  small  quantity  of  an 
acid  to  which  he  gave  the  name  ellagic,  derived  from  galle,  the  French  name 
for  galls,  by  reversing  the  order  of  the  letters.  According  to  M.  Pelouze,  how- 
ever, neither  gallic  nor  ellagic  acid  pre-exists  in  galls,  being  formed  by  the  re- 
action of  atmospheric  oxygen  upon  their  tannin.  (Journ.  de  Pharm.,  xx.  359.) 
Galls  also  yielded  to  Professor  Branchi,  by  distillation  with  water,  a  concrete 
volatile  oil.  Guibourt  found  65  per  cent,  of  tannic  acid,  10  5  of  lignin,  5-8  of 
gum,  sugar,  and  starch,  4-0  of  gallic,  ellagic,  and  luteo-gallic  acids,  and  11-5 
of  water,  besides  extractive,  chlorophyll,  volatile  oil,  albumen,  and  salts.  For 
some  interesting  views  of  the  chemical  nature  of  galls,  see  Acidum  Gallicwni 
in  the  second  part  of  this  work.  All  the  soluble  matter  of  galls  is  taken  up  by 
forty  times  their  weight  of  boiling  water,  and  the  residue  is  tasteless.  Alcohol 
dissolves  seven  parts  in  ten,  ether  five  parts.  {Thomson'' a  Dispensatory.)  A 
saturated  decoction  deposits  upon  cooling  a  copious  pale-yellow  precipitate. 
The  infusion  or  tincture  affords  precipitates  with  sulphuric  and  muriatic  acids, 
lime-water,  and  the  carbonates  of  ammonia  and  potassa;  with  solutions  of  ace- 
tate and  subacetate  of  lead,  the  sulphates  of  copper  and  iron,  the  nitrates  of 
silver  and  mercury,and  tartrate  ofantimony  and  potassa;  with  solution  of  gelatin; 
and  with  the  infusions  of  Peruvian  bark,  columbo,  opium,  and  many  other  vege- 
tables, especially  those  containing  alkaloids,  with  most  of  which  tannic  acid 
forms  insoluble  compounds.  The  infusion  of  galls  reddens  litmus  paper,  is  ren- 
dered orange  by  nitric  acid,  milky  by  the  corrosive  chloride  of  mercury,  and 
has  its  colour  deepened  by  ammonia;  but  yields  no  precipitate  with  either  of 
these  reagents.  Sulphate  of  zinc  was  said  by  Dr.  A.  T.  Thomson  to  occasion 
a  slow  precipitate,  but  this  result  was  not  obtained  by  Dr.  Duncan. 

Medical  Properties  and  Uses.  Galls  are  powerfully  astringent.  They  are  little 
employed  as  an  internal  remedy,  though  occasionally  prescribed  in  chronic  diar- 
rhoea and  chronic  dysentery.  They  have  been  recommended  as  an  antidote  to 
tartar  emetic,  and  those  vegetable  poisons  which  depend  for  their  activity  upon 
organic  alkalies;  but,  though  the  insoluble  compounds  which  these  principles 
form  with  galls  may  be  less  active  than  their  soluble  native  compounds,  they 
cannot  be  considered  as  inert.  In  the  form  of  infusion  or  decoction,  made  in  the 
proportion  of  half  an  ounce  to  a  pint  of  water,  galls  may  be  advantageously 
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U£tod  as  an  astringent  garglo,  lotion,  or  injection ;  and,  mixed  with  gimple  oint^ 
ment,  in  the  proportion  of  one  part  of  galls,  in  very  fine  powder,  to  eight  parta 
of  the  uiiguont,  thoy  are  frequently  applied  to  the  anus  and  rectum  iu  hemor- 
rhoidal alfectionti.  The  dose  of  powdered  galls  is  from  ten  to  twenty  grains, 
to  1)0  rejieati'd  several  times  a  day.* 

Off.  V rep.  Acidum  Gullicum;  Acidum  Tannicum;  Tinctura  Qallee;  Un- 
guentum  Galle;  Uuguentum  Oallae  cum  Opio,  Br.  W. 

GAMBOGIA.  U.S. 
Gamboge. 

The  concrete  juice  of  an  aildetermined  tree.  U.  S. 

Off.  Syn.  CAMBOQIA.  Oamboge.  A  gum-resin  obtained  from  Garcinia 
Morella,  Desrous.  var.  pedicellata.  Br. 

Gommo  gutto,  Fr.;  Gummigutt,  Oerm.;  Gomma-gotta,  Ital.;  Gutta  gamba,  ^an. 

Several  plants  belonging  to  the  natural  family  of  Outiiferee,  growing  in  the 
equatorial  regions,  yield  on  incision  a  yellow  opaque  juice,  which  hardens  on 
exposure,  and  bears  a  close  resemblance  to  gamboge;  but  it  is  only  from  a  par- 
ticular tree,  growing  in  Siam,  that  the  oflScinal  gum-resin  is  procured.  Formerly 
the  United  States  and  all  the  British  Pharmacopoeias  ascribed  it  to  Stalagmitis 
Cambogioides.  This  genus  and  species  were  established  by  Murray  of  Gottingen, 
in  1788,  from  dried  specimens  belonging  to  Konig,  procured  in  Ceylon ;  and, 
from  information  derived  from  the  same  source,  it  was  conjectured  by  Murray 
that  the  tree  yielded  not  only  the  gamboge  of  Ceylon,  but  that  also  collected  in 
Siam.  On  this  authority,  the  British  Colleges  made  the  reference  alluded  to. 
But  it  was  ascertained  by  Dr.  Graham,  of  Edinburgh,  that  there  is  no  such 
plant  as  Stalagmitis  Cambogioides ;  the  description  of  Murray  having  been 
drawn  up  from  accidentally  conjoined  specimens  of  two  trees  belonging  to  diflFer- 
ent  genera;  one  being  the  Xanthochymus  ovalifolius  of  Roxburgh,  and  the 
other,  the  JSehradendron  Cambogioides  of  Graham.  By  several  botanists  the 
gum-resin  has  been  ascribed  to  Garcinia  Cambogia,  also  a  tree  of  Ceylon  be- 
longing to  the  Guttiferse,  and  yielding  a  yellowish  concrete  juice;  but  a  speci- 
men of  this  juice,  sent  to  Edinburgh,  was  found  by  Dr.  Christison  to  dififer 
from  gamboge  both  in  composition  and  appearance,  being  of  a  pale  lemon-yellow 
colour.  Thus  it  appears  that  neither  of  these  references  is  correct ;  and,  besides, 
the  fact  seems  to  have  been  overlooked,  that  commercial  gamboge  is  never  ob- 
tained from  Ceylon,  but  exclusively  from  Siam  and  Cochin-China.  A  gum-resin 
from  Ceylon  having  been  found  similar  in  composition  to  the  gamboge  of  com- 
merce, and  the  tree  which  produced  it  having  been  referred  by  Dr.  Graham  to  a 
new  genus,  and  named  by  him  Hebradendron  Cambogioides,  the  Edinburgh 
College,  in  the  last  edition  of  its  Pharmacopoeia,  was  induced  to  adopt  this  Cey- 
lon gamboge  as  officinal,  and  to  recognise  the  name  proposed  by  Dr.  Graham 
for  the  tree  producing  it.  But,  as  this  variety  is  never  found  in  western  com- 
merce, and  exists  only  in  cabinets,  or  the  bazaars  of  India,  it  scarcely  merited  a 
place  in  an  officinal  catalogue ;  and  the  sufficiency  of  the  grounds  upon  which 
the  proposed  genus  Hebradendron  was  separated  from  Garcinia  is  not  univer- 
sally admitted.  At  length,  however,  through  the  instrumentality  mainly  of 
Prof.  Christison  and  Mr.  Daniel  Hanbury,  the  true  gamboge  plant  seems  to  have 
been  determined  with  considerable  certainty.  Several  years  since,  Dr.  Christi- 

*  The  following  preparation  has  been  made  in  imitation  of  one  much  used  by  the  late 
Dr.  Physick  and  Dr.  Jos.  Parrish,  of  Philadelphia.  Maceratefortwenty-four  hours  half  an 
ounce  of  powdered  galls,  two  drachms  of  bruised  cinnamon,  and  two  drachms  of  bruised 
nutmeg,  in  half  a  pint  of  brandy ;  then  percolate,  and,  when  the  liquor  has  ceased  to  pass, 
add  enough  diluted  alcohol  to  yield  half  a  pint  of  filtered  liquor.  Put  this  into  a  shallow 
capsule,  suspend  over  it  two  ounces  of  sugar  on  a  slip  of  wire-gauze,  and  set  the  tincture 
on  fire.  The  sugar  melts  with  the  flame,  and  falls  into  the  liquid  beneath.  When  the  com- 
bustion ceases,  agitate  and  filter.  A  highly  astringent  aromatic  syrup  is  obtained,  which 
may  be  given  in  obstinate  diarrhoeas  in  the  dose  of  a  fiuidrachm.  {Am.  Journ.  of  Pharm., 
xxvii.  416.) — Note  to  ttte  eleventh  edition. 
21 
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son  received  from  Singapore  specimens  of  the  gamboge  plant  cultivated  in  that 
island,  and  derived  from  Siam,  which  proved  to  be  a  Garcinia,  differing  from 
the  G.  elliptica  of  Walllch  chiefly  in  having  its  male  flower  upon  pedicels.  More 
recently  Mr.  Hanbury  obtained  from  the  same  source  numerous  specimens  of 
the  same  plant,  and  was  enabled  to  confirm  the  statement  of  Dr.  Christison  ; 
but  he  also  found  that  the  plant  approached  as  near  to  the  Garcinia  Morella 
of  Desrousseaux,  from  which  it  could  be  distinguished  only  by  its  pedicellate 
flowers.  These  specimens  were  afterwards  submitted  to  the  inspection  of  Mr. 
Thwaites  in  Ceylon,  who  is  perfectly  familiar  with  the  Garcinias  of  that  island, 
and  were  pronounced  by  him  to  belong  to  a  variety  of  G-.  Morella,  scarcely  dif- 
fering from  the  Ceylon  plant,  except  in  having  pedicelled  instead  of  sessile 
flowers.  Hence,  in  the  existing  edition  of  the  British  Pharmacopoeia,  the  true 
Siam  gamboge  plant  is  recognised  as  the  Garcinia  Morella,  var.  pedicellata. 
Considering,  however,  the  constancy  of  this  peculiar  character  of  the  flower,  and 
the  fact  that  the  gamboge  of  commerce  is  never  brought  from  Ceylon,  it  ap- 
pears to  the  author  highly  probable  that  the  plant  will  be  ultimately  admitted 
as  a  distinct  species,  with  the  title  of  Garcinia  pedicellata. 

Gamboge  is  collected  in  Siam  and  Cochin-China.  Similar  products  are  ob- 
tained in  Ceylon  ;  but  they  do  not  appear  to  be  sent  out  of  the  island.  Milburn 
does  not  mention  gamboge  among  the  exports.  It  is  said  to  be  procui*ed  in  Siam 
by  breaking  oif  the  leaves  and  shoots  of  the  tree,  from  which  the  juice  issues  in 
drops,  and,  being  received  in  suitable  vessels,  gradually  thickens,  and  at  length 
becomes  solid.  Portions  of  it,  when  of  the  requisite  consistence,  are  rolled  into 
cylinders,and  wrapped  in  leaves.  The  juice  is  sometimes  received  into  the  hollow 
joints  of  the  bamboo,  which  give  it  a  cylindrical  form ;  and,  as  it  contracts  dur- 
ing concretion,  the  cylinder  is  often  hollow  in  the  centre.  The  name  gummi 
gutta,  by  which  it  is  generally  known  on  the  continent  of  Europe,  probably 
originated  from  the  circumstance  that  the  juice  escapes  from  the  plant  by  drops. 
The  officinal  title  was  undoubtedly  derived  from  the  province  of  Cambodia,  in 
which  the  gum-resin  is  collected.  It  was  first  brought  to  Europe  by  the  Dutch 
about  the  middle  of  the  Itth  century.  We  import  gamboge  from  Canton  and 
Calcutta,  whither  it  is  carried  by  the  native  or  resident  merchants.  There  is  no 
difference  in  the  appearance  or  character  of  the  drug  as  brought  from  these  two 
ports  ;  an  evidence  that  it  is  originally  derived  from  the  same  place. 

Varieties.  The  best  gamboge  is  in  cylindrical  rolls,  from  one  to  three  inches 
in  diameter,  sometimes  hollow  in  the  centre,  sometimes  flattened,  often  folded 
double,  or  agglutinated  in  masses  so  that  the  original  form  is  not  always  easily 
distinguishable.  The  pieces  sometimes  appear  as  if  rolled,  but  are  in  general 
striated  longitudinally  from  the  impression  made  by  the  inner  surface  of  the  bam- 
boo. They  are  externally  of  a  dull-orange  colour,  which  is  occasionally  displaced 
by  greenish  stains,or  concealed  by  the  bright-yellow  powder  of  the  drug,  slightly 
adhering  to  the  surface.  In  this  form  the  drug  is  sometimes  calledpipe  gamboge. 
Another  variety  is  imported  under  the  name  of  cake  or  lump  gamboge.  It  is  in 
irregular  masses  of  two  or  three  pounds  or  more,  often  mixed  with  sticks  and 
other  impurities,  containing  many  air  cells,  less  dense,  less  uniform  in  texture, 
and  less  brittle  than  the  former  variety,  and  breaking  with  a  dull  and  splintery, 
instead  ofa  shining  and  conchoidal  fracture.  The  worst  specimens  of  this  variety, 
as  well  as  of  the  cylindrical,  are  sometimes  called  by  the  druggists  coarse  gam- 
boge. They  differ,  however,  from  the  preceding,  only  in  containing  a  greater 
amount  of  impui'ities.  Indeed,  it  would  appear,  from  the  experiments  of  Chris- 
tison, that  all  the  commercial  varieties  of  this  drug  have  a  common  origin,  and 
that  cake  or  lump  gamboge  differs  from  the  cylindrical,  only  from  the  circum- 
stance that  the  latter  is  the  pure  concrete  juice  ;  while  to  the  former,  farinaceous 
matter  and  other  impurities  have  been  added  for  the  purpose  of  adulteration. 
The  inferior  kinds  of  gamboge  may  be  known  by  their  greater  hardness  and 
coarser  fracture ;  by  the  brownish  or  grayish  colour  of  their  broken  surface, 
which  is  often  marked  with  black  spots ;  by  their  obvious  impurities ;  and  by 
the  green  colour  which  their  decoction,  after  having  been  cooled,  gives  with 
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tincture  of  iodine.  When  pure,  the  firum-reain  is  completely  dissolved  by  the 
successive  action  of  ether  and  water.* 

Properties.  Gamboge,  in  itH  pure  form,  is  brittle,  with  a  smooth,  conchoidal, 
shining  fracture ;  and  the  fragments  are  slightly  translucent  at  their  edges.  Tho 
colour  of  till"  uuxsA  when  broken  is  a  uniform  reddish  orange,  which  iKJComes  a 
beautiful  bright-yellow  in  the  powder,  or  when  the  surface  is  rubbed  with  water. 
From  the  brillinricy  of  its  colour,  gamboge  is  highly  esteemed  as  a  pigment.  It 
has  no  smell  and  little  taste ;  but,  after  remaining  a  short  time  in  the  mouth, 
produces  an  acrid  sensation  in  the  fauces.  Its  sp.  gr.  is  1-221.  Exposed  to  heat, 
it  burns  with  a  white  flame,  emitting  much  smoke,  and  leaving  a  light  spongy 
charcoal.  It  is  a  gum-resin,  without  volatile  oil.  In  100  parts  of  it  Braconnot 
found  1 9  5  parts  of  gum,  80  of  resin,  and  05  of  impurities.  John  obtained  1 05 
per  cent,  of  gum,  89  of  resin,  and  Oo  of  impurities.  Christison  has  shown  that 
the  proportion  of  gum  and  resin  varies  in  different  specimens  even  of  the  purest 
drug.  In  one  experiment,  out  of  100*8  parts  he  obtained  742  of  resin,  21-8  of 
gum,  and  4'8  of  water.  Tho  gum  is  quite  soluble  in  water,  and  of  the  variety 
denominated  arabin.  In  a  specimen  of  cake  gamboge  he  found  ir2  per  cent,  of 
fecula  and  lignin^  and  in  a  very  bad  one  of  coarse  gamboge,  no  less  than  41  per 
cent  of  the  same  impurities.  In  addition  to  gum  and  resin.  Ph.  Biichner  found 
a  small  and  variable  proportion  of  a  peculiar  reddish-yellow  colouring  matter, 
soluble  both  in  alcohol  and  water.  (Journ.  de  Pharm.,  3e  sdr.,  iii.  303.)  Gam- 
boge is  readily  and  entirely  diffusible  in  water,  forming  a  yellow  opaque  emul- 
sion, from  which  the  resin  is  very  slowly  deposited.  It  yields  its  resinous  in- 
gredient to  alcohol,  forming  a  golden-yellow  tincture,  which  is  rendered  opaque 
and  bright-yellow  by  the  addition  of  water.  Its  solution  in  ammoniated  alcohol 
is  not  disturbed  by  water.  Sulphuric  ether  dissolves  about  four-fifths  of  it,  tak- 
ing up  only  the  resin.  It  is  wholly  taken  up  by  alkaline  solutions,  from  which 
it  is  partially  precipitated  by  tho  acids.  The  strong  acids  dissolve  it ;  but  the 
solution  when  diluted  with  water  deposits  a  yellow  sediment.  The  colour,  acri- 
mony, and  medicinal  power  of  gamboge  reside  in  the  resin.  This  has  the  neu- 
tralizing property  of  the  acids,  and  has  been  named  gambogic  acid.  It  is  ob- 
tained by  evaporating  an  ethereal  tincture  of  the  gum-resin.  In  mass  it  is  of  a 
cherry-red  colour,  but  becomes  of  a  deep-orange  in  thin  layers,  and  yellow  when 
powdered.  So  intense  is  its  colour,  that  one  part  of  it  communicates  a  percepti- 
ble yellowness  to  ten  thousand  parts  of  water  or  spirit.  It  is  insoluble  in  water, 
but  soluble  in  alcohol,  and  very  soluble  in  ether,  chloroform,  and  benzole.  It 
forms  with  the  alkalies  dark-red  solutions  of  gambogiates,  from  which  the  acids 
throw  down  gambogic  acid  of  a  yellow  colour,  and  with  the  soluble  salts  of 
lead,  copper,  and  iron,  gambogiates  of  those  metals  respectively;  the  salt  of 
lead  being  yellow,  that  of  copper  brown,  and  that  of  iron  dark-brown.  Its  com- 
position is  given  by  Johnston  as  C^H^jOg.  (Lond.  Philos.  Trans.,  1839.)  In 
the  dose  of  five  grains  it  is  said  to  produce  copious  watery  stools,  with  little  or 
no  uneasiness.  If  this  be  the  case,  it  is  probable  that,  as  it  exists  in  the  gum- 
resin,  its  purgative  property  is  somewhat  modified  by  the  other  ingredients. 

Medical  Properties  and  Uses.  Gamboge  is  a  powerful,  drastic,  hydragogue 
cathartic,  very  apt  to  produce  nausea  and  vomiting  when  given  in  the  full  dose. 
In  large  quantities  it  is  capable  of  producing  fatal  effects,  and  death  has  resulted 
from  a  drachm.  It  is  much  employed  in  the  treatment  of  dropsy  attended  with 
tospid  bowels,  generally  in  combination  with  bitartrate  of  potassa  or  jalap.  It  is 
also  prescribed  in  cases  of  obstinate  constipation,  and  has  frequently  been  found 
effectual  in  the  expulsion  of  the  tape-worm.  It  is  often  combined  with  other 
and  milder  cathartics,  the  action  of  which  it  promotes  and  accelerates,  while  its 
own  is  moderated.   Tho  full  dose  is  from  two  to  six  grains,  which  in  cases  of 

*  Cei/lon  gamboge,  derived  from  tho  Hehradendron  Oimbogioides  of  Graham  [Cnmbogia 
gutta,  Linn.,  Oareinia  Morella,  De  Cand.),  is  procured  by  incisions,  or  by  cutting  awnv  a 
portion  of  the  bark,  and  scraping  ofl"  the  juico  which  exudes.  Tho  specimens  sent  to  Dr. 
Christison  were  in  flattish  or  round  masses,  eight  or  nine  inche*  in  diameter,  apparently 
composed  of  aggregated  irroguhir  tears,  with  cavities  which  are  lined  with  a  grayish  and 
brownish  powdery  incrustation.  It  resembled  coarse  gamboge,  and  was  identical  in  com- 
position.   In  Ceylon  it  is  used  as  a  pigment  and  purgative.  {Christison.) 
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taenia  has  been  raised  to  ten  or  fifteen  grains.  As  it  is  apt  to  occasion  much 
sickness  and  griping,  the  best  plan,  under  ordinary  circumstances,  is  to  give  it 
in  small  doses,  repeated  at  short  intervals  till  it  operates.  It  may  be  given  in 
pill  or  emulsion,  or  dissolved  in  an  alkaline  solution.  The  last  method  of  admin- 
istration has  been  recommended  in  dropsical  complaints. 

Off.  Prep.  Pilulae  Catharticse  Compositae,  U.  S.;  Pilula  Cambogise  Comp.,  Br. 

W.  . 
GAULTHERIA.  U.S. 

Gauliheria.  Partridge-berry. 

The  leaves  of  Gaultheria  procumbens.  U.  S. 

Gauliheria.   Sex.  Syst.  Decandria  Monogynia. — Nat.  Ord.  Ericaceae. 

Gen.  Ch.  Calyx  five-cleft,  bibracteate  at  the  base.  Corolla  ovate.  Capsule 
five-celled,  invested  with  the  berried  calyx.  Pursh. 

Gaultheria  proGumbens.  Willd.  Sp.  Plant,  ii.  616;  Bigelow,  Am.  Med.  Bot. 
iii.  27;  Barton,  Med.  Bot.  i.  Itl.  This  is  a  small,  indigenous,  shrubby,  ever- 
green plant,  with  a  long,  creeping,  horizontal  root,  which  sends  up  at  intervals 
one  or  two  erect,  slender,  round,  reddish  stems.  These  are  naked  below,  leafy 
at  top,  and  usually  less  than  a  span  in  height.  The  leaves  are  ovate  or  obovate, 
acute,  revolute  at  the  edges  with  a  few  mucronate  serratures,  coriaceous,  shining, 
bright-green  above,  paler  beneath,  of  unequal  size,  and  supported  irregularly  on 
short  red  petioles.  The  flowers,  of  which  not  more  than  from  three  to  five  are 
usually  on  each  stem,  stand  upon  curved,  drooping,  axillary  peduncles.  The 
calyx  is  white,  five-toothed,  and  furnished  at  its  base  with  two  concave  cordate 
bractes,  described  by  some  as  an  outer  calyx.  The  corolla  is  white,  ovate  or 
urceolate,  contracted  at  the  mouth,  and  divided  at  the  border  into  five  small 
acute  segments.  The  stamens  have  curved,  plumose  filaments,  and  oblong  orange- 
coloured  anthers  opening  on  the  outside.  The  germ,  which  rests  upon  a  ring 
having  ten  teeth  alternating  with  the  ten  stamens,  is  roundish,  depressed,  and 
surmounted  by  an  erect  filiform  style,  ending  in  an  obtuse  stigma.  The  fruit  is 
a  small,  five-celled,  many-seeded  capsule,  with  a  fleshy  covering,  formed  by  the 
enlarged  calyx,  and  presenting  the  appearance  of  a  bright  scarlet  berry. 

The  plant  extends  from  Canada  to  Georgia,  growing  in  large  beds  in  moun- 
tainous tracts,  or  in  dry  barrens  and  sandy  plains,  beneath  the  shade  of  shrubs 
and  trees,  particularly  of  other  evergi-eens,  as  the  Kalmiae  and  Rhododendra.  It 
is  abundant  in  the  pine-barrens  of  New  Jersey.  In  diiferent  parts  of  the  country, 
it  is  variously  called  partridge-berry,  deer-berry,  tea-berry,  winter-green,  and 
mountain-tea.  The  flowers  appear  from  May  to  September,  and  the  fruit  ripens 
at  corresponding  periods.  Though  the  leaves  only  are  officinal,  all  parts  of  the 
plant  are  endowed  with  the  peculiar  flavour  for  which  these  are  employed,  and 
which  is  found  in  several  other  plants,  particularly  in  the  bark  of  Betula  lenta, 
or  sweet  birch.  The  fruit  possesses  it  in  a  high  degree,  and,  being  at  the  same 
time  sweetish,  is  much  relished  by  some  persons,  and  forms  a  favourite  article 
of  food  with  partridges,  deer,  and  other  wild  animals.  To  the  very  peculiar 
aromatic  odour  and  taste  which  belong  to  the  whole  plant,  the  leaves  add  a 
marked  astringency.  The  aromatic  properties  reside  in  a  volatile  oil,  which  may 
be  separated  by  distillation.  (See  Oleum  GauUherise.) 

Medical  Properties  and  Uses.  Gaultheria  has  the  usual  stimulant  operation 
of  the  aromatics,  united  with  astringency;  and  may,  therefore,  be  used  with  ad- 
vantage in  some  forms  of  chronic  diarrhoea.  Like  other  substances  of  the  same 
class,  it  has  been  employed  as  an  emmenagogue,  and  with  the  view  of  increasing 
the  secretion  of  milk ;  but  its  chief  use  is  to  impart  an  agreeable  flavour  to  mix 
tures  and  other  preparations.  It  may  be  conveniently  administered  in  the  form 
of  infusion,  which,  in  some  parts  of  the  country,  is  not  unfrequently  used  at  the 
table  as  a  substitute  for  common  tea.  The  oil,  however,  is  more  used  in  regular 
practice  than  the  leaves.  Instances  of  death  are  on  record,  resulting  from  the 
taking  of  the  oil,  by  mistake,  in  the  quantity  of  about  a  fluidounce.  On  exami- 
nation after  death,  strong  marks  of  gastric  inflammation  were  discovered. 

Off.  Prep.  Oleum  Gaultherise,  U.  S.  W. 
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GELSEMIUM.   U.S.SecojuIary. 
Yellow  Jasmine. 

The  root  of  Qelscmium  sempcrvirens  (Orny).  U.  S. 

Qelsemium.  Sex.St/st.  Pcntuntlria  Diprynia.  —  Nat.  Or d.  ScrophulariaectB 
LoganmcesB.  (Gray,  Man.  of  Hot.  pp.  29(),  703.) 

Qen.  Ch.  Calyx  five-parted.  Corolla  fiinnel-form,  with  a  spreading  border, 
five-lobed,  nearly  equal.  Anthers  oblong,  sagittate.  Htyle  long  and  slender. 
Stiymas  two']^wo-parted.  Capsule  elliptical,  flat,  two-valved,  two-celled.  Seedit 
flat,  attached  to  the  margin  of  the  valves. 

Oelsemium  sempervirens.  Gray,  ^fan.  of  Hot. —  Oelseminum  nitiduvi.  Mi- 
cbaux.  —  liignonia  sempervirens.  VVilld.  Sp.  Plant,  iii.  291.  Figured  in  Am. 
Journ.  of  Pkarm.,  x.xvii.  197.  The  yelloio  or  Carolina  jasmine  is  one  of  the 
most  beautiful  climbing  i)lants  of  our  Southern  States,  ascending  lofty  trees,  and 
forming  festoons  from  one  tree  to  another,  and  in  its  flowering  sea.son,  in  the 
early  spring,  scenting  the  atmosphere  with  its  delicious  odour.  The  stem  is 
twining,  smooth,  and  shining ;  the  leaves  perennial,  opposite,  shortly  petiolate, 
lanceolate,  entire,  dark-green  above  and  paler  beneath ;  the  flowers  in  axillary 
clusters,  large,  of  a  deep-yellow  colour,  and  fragrant,  with  a  very  small,  five- 
leaved  calyx,  and  a  funnel-shaped  corolla,  having  a  spreading,  five-lobed,  nearly 
equal  border.  The  fruit  is  a  flat,  compressed  capsule,  divisible  into  two  parts, 
two-celled,  and  furnished  with  flat  seeds,  which  adhere  to  the  margins  of  the 
valves.  The  plant  grows  in  rich  moist  soils  along  the  sea-coast  from  Virginia  to 
the  south  of  Florida.  The  root  is  the  part  employed.  The  flowers  are  said  to 
be  poisonous. 

Properties.  As  we  have  seen  it  in  the  shops,  the  root  is  sliced  into  pieces, 
about  an  inch  in  length,  cylindrical  or  split,  very  light  and  fibrous,  of  a  dirty  yel- 
lowish-white colour,  but  darker  where  the  epidermis  remains,  of  a  slight  feebly 
narcotic  odour,  and  a  bitterish,  not  unpleasant  taste.  It  yields  its  virtues  to 
water,  and  readily  to  diluted  alcohol.  Analyzed  by  Mr.  Henry  Kollock,  it  was 
found  to  contain  gum,  starch,  pectic  acid,  albumen,  gallic  acid,  fixed  oil,  a  fatty 
resin,  a  dry  acrid  resin,  yellow  colouring  matter,  volatile  oil,  extractive,  lignin, 
a  peculiar  alkaloid  called  gelseminia,  salts  of  potassa,  lime,  and  magnesia,  iron 
and  silica.  The  alkaloid,  however,  was  not  obtained  sufficiently  pure  to  admit 
of  a  full  investigation  of  its  properties.  (Am.  Journ.  of  Pharm.,  xxvii.  203) 

Medical  Properties  and  Uses.  From  the  accounts  given  by  various  authors 
of  the  effects  of  yellow  jasmine,  it  appears  to  be  a  nervous  and  arterial  sedative, 
without  nauseating  or  purgative  properties,  but  sometimes  causing  diaphoresis, 
especially  in  febrile  diseases.  In  moderate  doses  it  produces  agreeable  sensations 
of  languor,  with  muscular  relaxation,  so  that  the  patient  finds  some  difficulty  in 
moving  the  eyelids,  and  keeping  the  jaws  closed.  More  largely  taken  it  occa- 
sions dizziness,  dimness  of  vision,  dilated  pupil,  general  muscular  debility,  and 
universal  prostration ;  reducing  the  frequency  and  force  of  the  pulse,  and  the 
frequency  Of  respiration,  and  producing  insensibility  to  pain  ;  but  without  stupor 
or  delirium.  After  a  short  time  these  symptoms  pass  off,  leaving  no  unpleasant 
effects.  It  usually  begins  to  act  in  half  an  hour,  and  ceases  to  act  after  one  or 
two  hours.  It  is  no  doubt  capable  of  causing  death  in  overdoses.  Indeed,  two 
cases  of  poisoning  by  a  fluid  extract  of  gelsemium,  one  of  which  proved  fatal,  and 
the  other  ended  in  recovery,  have  been  reported  by  Dr.  R.  P.  Davis,  of  Parkers- 
burg,  Va.  The  quantity  taken  was  about  a  tablespoonful.  In  the  case  which 
ended  favourably,  an  emetic  was  followed,  after  acting  efficiently,  by  the  free  use 
of  quinia  and  brandy.  In  the  fatal  case  there  was  no  opportunity  for  the  effect- 
ive application  of  remedies.  (Med.  and  Surg.  Reporter,  May  11, 1867,  p.  410.) 

Gelsemium  is  said  to  have  been  long  popularly  employed  as  a  vermifuge  in  the 
Southern  and  Southwestern  States ;  but  its  more  valuable  properties  have  been 
known  but  for  a  few  years.  Their  discovery  was  accidental,  A  planter  of  Missis- 
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sippi,  labouring  under  an  obstinate  bilious  fever,  directed  his  servant  to  get  a 
particular  root  from  the  garden,  and  prepare  a  tea  from  it.  The  tea  was  prepared 
accordingly,  and  drank  by  the  invalid,  who  was  soon  afterwards  affected  with 
great  prostration,  and  especially  muscular  debility,  so  that  he  could  not  fllise  a 
limb,  but  without  stupor.  These  effects  gradually  passed  off,  and  with  them  the 
fever.  The  servant  had  made  a  mistake  in  the  root,  and  dug  that  of  the  Gelse- 
mium instead  of  the  one  intended.  The  planter,  having  made  this  discovery, 
employed  the  root  afterwards  with  success  upon  his  own  plantation  and  in  the 
neighbourhood.  The  remedy  passed  into  the  hands  of  irregular  practitioners,  and 
was  used  by  the  "  eclectic  physicians"  before  its  virtues  came  to  the  knowledge 
of  the  profession.*  The  diseases  in  which  the  medicine  has  been  prescribed  are 
intermittent,  remittent,  typhoid,  and  yellow  fevers,  f  the  irritative  fevers  of  child- 
hood, inflammation  of  the  lungs  and  pleura,  dysentery,  rheumatism  and  other 
inflammatory  affections,  neuralgia,  dysmenorrhcea,  morbid  wakefulness,  |deli- 
rium  tremens,  §trismus  nascentium,  chorea,  and  epilepsy.  It  has  been  used 
also  successfully  in  gonorrhoea  by  Dr.  John  Douglass,  of  Chester  Dist.,  S.  C. 
The  preparation  usually  employed  is  a  tincture  made  by  macerating  for -two 
weeks  the  fresh  bark  of  the  root,  well  bruised,  in  diluted  alcohol,  or  some  form 
of  ardent  spirit,  and  then  expressing  and  filtering.  It  has  a  dark-red  colour, 
and  the  bitterness  of  the  root,  and  is  probably  saturated.  The  dose  is  from 
ten  to  fifty  drops,  every  hour  or  two  ;  but  is  of  course  somewhat  indefinite,  as 
there  is  no  officinal  formula  for  the  tincture.  A  formula  has  been  proposed 
by  Dr.  Mayes,  according  to  which  four  ounces  of  the  fresh  root  are  macerated 
for  fourteen  days  with  a  pint  of  diluted  alcohol.  The  dose  of  this  tincture  is 
from  twenty  to  fifty  drops.  Yellow  jasmine  would  probably  form  a  good  sub- 
ject for  a  fluid  extract.  According  to  Dr.  Cleveland,  death  has  been  caused  hy 
an  excessive  use  of  the  tincture.  W. 

GENTIANA.   U.S. 
Gentian. 

The  root  of  Gentiana  lutea.  U.  S. 

Of.  Syn.  GENTIANJE  RADIX.  Gentian  Root.  The  dried  root  of  Gen- 
tiana lutea.  Bi'. 

Gentiane  jaune,  Fr.;  Rother  Enzian,  Germ.;  Genziana,  Ital.;  G^nciana,  Span. 

Gentiana.  Sex.  Syst.  Pentandria  Digynia.  —  Nat.  Or d.  Gentianaceae. 

Gen.  Gh.  Corolla  one-petaled.  Capsule  two-valved,  one-celled,  with  two 
longitudinal  receptacles.    Willd. 

Gentiana  lutea.  Willd.  Sp.  Plant,  i.  1331;  Woodv.  Med.  Bot.  p.  2*73,  t.  95; 
Carson,  Illust.  of  Med.  Bot.  ii.  12,  pi.  60.  Yellow  gentian  is  among  the  most 
remarkable  of  the  species  which  compose  this  genus,  both  for  its  beauty  and 
great  comparative  size.  From  its  thick,  long,  branching,  perennial  root,  an 
erect,  round  stem  rises  to  the  height  of  three  or  four  feet,  bearing  opposite, 

*  Attention  was  called  to  it  by  a  paper  of  Prof.  Procter,  in  the  Am.  Journ.  of  Pharmacy 
for  October,  1852  [page  307),  who  derived  most  of  his  information  from  the  "Eclectic  Dls- 
pensato7y,"  and  a  paper  by  P.  D.  Hill,  in  the  ^'Eclectic  Medical  Journal"  of  Cincinnati. 
Communications  have  since  been  published  in  reference  to  it  in  thoSouthey-n  Journ.  of  Med. 
ayid  Phys.  Sciences  for  Jan.  1853  {page  40)  bv  Dr.  W.  S.  Jenkins,  of  Castalian  Springs, 
Tenn.;  in  the  Stethoscope  of  Nov.  1858  {page  636)  by  Dr.  H.  M.  Nash,  of  Norfolk,  Va. ;  and 
in  the  Iowa  Med.  Journ.  by  Dr.  Bachelor.  (See  Charleston  Med.  Journ.  and  Rev.,  March, 
1854,  page  243.)  Confirmatory  accounts  have  still  more  lately  appeared  by  Dr.  C.  H. 
Cleveland  in  the  Am.  Med.  Gaz.  (vi.  154),  by  Dr.  J.  A.  Mayes  in  the  Charleston  Med. 
Journ.  (xii.  180),  and  by  Dr.  P.  P.  Gary,  of  Cokesbury,  S.  C,  in  the  Med.  and  Surg.  Re- 
porter (June  11,  1859,  p.  226).  An  abstract,  by  Dr.  John  Bell,  of  the  various  papers 
which  have  appeared  in  relation  to  it  is  contained  in  the  N.  Am.  Med.-chirurg.  Review 
(Sept.  1858,  p.  931).  Prom  these  various  sources  we  have  derived  the  above  account  of 
the  medical  properties  and  uses  of  the  root. 

f  Dr.  H.  "VVardner,  Med.  and  Surg.  Reporter,  March  30,  1867,  p.  266. 

X  Dr.  D.  L.  Phares,  Ibid.,  Mav  25,  1867,  p.  442. 

§  Ibid.,  Oct.  26,  1867,  p.  369. 
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sessile,  oval,  acute,  five-nerved  leaves,  of  a  brigbt'greoQ  colour,  and  somewhat 
plftUcouH.  The  lower  leaves,  which  spring  from  the  root,  are  narrowed  at  their 
base  into  the  form  of  a  petiole.  The  Uowera  ore  kirge  and  beautiful,  of  a  yellow 
colour,  p«!(luncled,  and  placed  in  whorls  at  the  axiln  of  the  upper  Icavca.  The 
calyx  is  monophyllous,  membranous,  yellowiHh,  and  Bomi-tranHparent,  splitting 
when  the  (lower  opens,  and  rellected  when  it  is  fully  expanded ;  the  corolla  is 
rotate,  and  deeply  divided  into  live  or  six  lanceolate,  acute  segments;  the 
stamens  are  five  or  six,  and  shorter  than  the  corolla.  Tliis  plant  grows  among 
the  Apennines,  the  Alps,  the  Tyronees,  and  in  other  mountainous  or  elevated 
regions  of  Europe.     The  root  is  the  only  part  used  in  medicine. 

Several  othofTipecies  possess  analogous  virtues,  and  are  used  for  similar  pur- 
l)08e8.  The  roots  of  G.  purpurea  and  O.  punctata,  inhabiting  the  same  regions 
as  G.  lutoa,  and  of  O.  Pannonica,  growing  in  Austria,  are  said  to  l>e  often  min- 
gled with  the  officinal,  from  which  they  are  scarcely  distinguishable.  The  O. 
macrophylla o{  Pallas  is  used  in  Siberia;  one  indigenous  species,  O.  Catenbaei, 
growing  in  the  Southern  States,  has  a  place  in  the  secondary  catalogue  of  the 
U.  S.  Pharmacopoeia ;  and  G.  quinquijlora,  growing  throughout  the  Northern 
and  Northwestern  States,  is  said  to  be  much  used  in  domestic  practice. 

Fropet'ties.  As  found  in  the  shops,  gentian  is  in  pieces  of  various  dimensions 
and  shape,  usually  of  considerable  length,  consisting  sometimes  of  longitudinal 
slices,  sometimes  of  the  root  cut  transversely, twisted,  wrinkled  externally,  some- 
times marked  with  close  transverse  rings  of  a  grayish-brown  colour  on  the  out- 
side, yellowish  or  reddish  within,  and  of  a  soft,  spongy  texture.  The  odour  is 
feeble,  but  decided  and  peculiar.  The  taste  is  slightly  sweetish  and  intensely 
bitter,  without  being  nauseous.  The  powder  is  yellowish.  Water  and  alcohol 
extract  the  taste  and  virtues  of  the  root.  Examined  by  MM.  Henry  and  Caven- 
tou,  it  was  found  to  contain,  1.  a  crystallizable  principle  which  they  supposed 
to  be  the  chief  active  ingredient  of  the  root,  and  therefore  named  gentianin, 
2.  a  volatile  odorous  principle,  3.  a  substance  identical  with  birdlime  {glu),  4. 
a  greenish  Gxed  oil,  5.  a  free  organic  acid,  6.  uncrystallizable  sugar,  t.  gum,  8. 
yellow  colouring  matter,  and  9.  lignin.  Mr.  Denis  afterwards  detected  pectic 
acid ;  and  the  gentianin  of  Henry  and  Caventou  was  proved  by  Trommsdorflf 
and  Leconte  to  be,  when  quite  pure,  wholly  destitute  both  of  bitterness  and  me- 
dicinal power ;  so  that  it  would  not  appear  to  merit  the  name  given  to  it.  M. 
Leconte  proposed,  accordingly,  to  call  it  gentisin;  and,  as  it  possesses  the  pro- 
perty of  neutralizing  the  alkalies,  it  has  received  also  the  name  of  gentisic  acid. 
It  is  obtained  by  treating  the  alcoholic  extract  of  gentian,  previously  exhausted 
by  water,  with  sulphuric  ether,  filtering  the  ethereal  solution,  and  allowing  it  to 
evaporate  spontaneously.  It  is  in  needle-shaped  crystals,  pale-yellow,  insoluble 
in  water,  and  soluble  in  alcohol.  The  same  chemist  believes  that  he  has  ascer- 
tained the  hirdlime  or  glu  of  Henry  and  Caventou  to  be  a  mixture  of  wax,  oil, 
and  caoutchouc.  When  distilled  with  water,  gentian  yields  a  minute  proportion 
of  a  cohcrete  oil,  having  a  strong  odour  of  the  root.  Professor  Dulk,  of  Konigs- 
berg,  gave  a  process  for  isolating  the  bitter  principle ;  but  the  substance  ob- 
tained was  in  all  probability  complex,  and,  therefore,  not  deserving  of  the  name 
of  gentianin  bestowed  upon  it.  In  a  note,  we  give  the  process  and  its  results.* 
At  length,  Ludwig  and  Kjomayer  appear  to  have  been  successful  in  discover- 

*  The  alcoholic  extract  is  macerated  in  water,  and  the  solution,  having  been  subjected 
to  the  vinous  fermentation  in  order  to  separate  the  sugar,  is  treated  first  with  acetate  of 
lead,  and  then,  after  filtration,  with  subacotate  of  lead  and  a  very  little  ammonia,  in  order 
to  precipitate  the  combination  of  the  bitter  principle  with  oxide  of  lead ;  care  being  taken 
not  to  use  too  much  ammonia,  lest  by  its  stronger  basic  powers  it  should  separate  the 
vegetable  principle  from  the  oxide.  The  precipitate  is  washed  with  a  little  water,  then 
mixed  with  a  large  proportion  of  the  same  fluid,  and  decomposed  by  hydrosulphuric  acid. 
The  liquid,  having  been  filtered,  is  evaporated  with  a  gentle  heat  to  dryness,  and  the 
residue  treated  with  alcohol  of  0820.  The  alcoholic  solution,  being  evaporated,  yields 
the  gentianin.  It  is  a  brownish-yellow,  uncrystallizable  substance,  having  strongly  the 
bitter  taste  of  the  root.  It  is  almost  insoluble  in  absolute  alcohol,  but  soluble  in  ordinary 
alcohol,  and  very  soluble  in  water.  It  reddens  litmus,  and  appears  to  possess  acid  pro- 
perties. {Joum.  de  Pharm.,  xxiv.  688.) 
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« 
ing  the  long  sought  for  principle.  They  prepared  an  alcoholic  extract  of  the 
fresh  root,  treated  this  with  water,  and  the  aqueous  solution  twice  with  animal 
charcoal  which  absorbed  all  the  bitterness,  extracted  the  bitterness  from  the 
charcoal  with  alcohol,  evaporated  the  tincture,  treated  the  residue  in  solution 
with  oxide  of  lead  to  separate  the  precipitable  matter,  removed  the  lead  by  sul- 
phuretted hydrogen,  evaporated  to  the  consistence  of  syrup,  and  agitated  the 
residue  with  ether,  which  precipitated  the  bitter  principle.  This  they  named 
gentiopic7'in,  though  its  proper  name  would  be  gentianin.  It  is  crystallizable, 
very  bitter,  soluble  in  water  and  alcohol,  but  not  in  ether,  neutral,  and  not  pre- 
cipitable by  tannin  or  subacetate  of  lead.  It  ranks  with  the  glucosides ;  as  it 
is  resolved  by  the  action  of  acids  into  glucose  and  an  amorphous  substance 
called  gentiogenin.  Its  formula  is  C^Hg^Oj^.  (See  Am.  J.  of  Pharin.,  xxxv. 
330.)  M.  Louis  Magnes  found  in  the  root,  when  perfectly  dried  at  212°  F., 
15  per  cent,  of  glucose,  and  12  per  cent,  in  the  root  in  its  ordinary  state.  {Am. 
Journ.  of  Pharm.,  July,  1868,  pp.  333-4.)  When  gentian  is  macerated  in  cold 
water,  it  undergoes  the  vinous  fermentation,  in  consequence  of  the  presence 
of  this  saccharine  principle.  From  the  fermented  infusion  a  spirituous  liquor 
is  obtained  by  distillation,  which,  though  bitter  and  unpleasant  to  the  smell, 
is  said  to  be  relished  by  the  Swiss  and  Tyrolese.  Infusion  of  gentian  is  pre- 
cipitated by  tannic  acid  and  the  soluble  salts  of  lead,  but  is  compatible  with 
the  salts  of  iron. 

Medical  Properties  and  Uses.  Gentian  possesses,  in  a  high  degree,  the  tonic 
powers  which  characterize  the  simple  bitters.  It  excites  the  appetite,  invigorates 
digestion,  moderately  increases  the  temperature  of  the  body  and  the  force  of  the 
circulation,  and  operates  in  fact  as  a  general  corroborant.  In  very  large  doses, 
however,  it  is  apt  to  load  and  oppress  the  stomach,  to  irritate  the  bowels,  and 
even  to  occasion  nausea  and  vomiting.  It  has  been  known  as  a  medicine  from 
the  highest  antiquity,  and  is  said  to  have  derived  its  name  from  Gentius,  a  king 
of  Illyria.  Many  of  the  complex  preparations  handed  down  from  the  Greeks 
and  Arabians  contain  it  among  their  ingredients ;  and  it  enters  into  most  of  the 
stomachic  combinations  employed  in  modern  practice.  It  may  be  used  in  all 
cases  of  pure  debility  of  the  digestive  organs,  or  requiring  a  general  tonic  impres- 
sion. Dyspepsia,  atonic  gout,  amenorrhoea,  hysteria,  scrofula,  intermittent  fever, 
diarrhoea,  and  worms  are  among  the  many  affections  in  which  it  has  proved  use- 
ful; but  it  is  the  condition  of  the  stomach  and  of  the  system  generally,  not  the 
name  of  the  disease,  which  must  be  taken  into  consideration  in  prescribing  it ; 
and  there  is  scarcely  a  complaint  in  which  it  can.be  advantageously  given  under 
all  circumstances.  Its  powder  has  been  applied  externally  to  malignant  and 
sloughing  ulcers.  It  is  usually  administered  in  the  form  of  infusion  or  tincture. 
A  syrup  may  be  prepared  by  forming  a  saturated  infusion  by  means  of  percola- 
tion, and  incorporating  this  at  a  boiling  heat  with  simple  syrup ;  or,  perhaps 
more  eligibly,  by  dissolving  two  drachms  of  the  extract  of  gentian,  and  after- 
wards fifteen  ounces  of  sugar,  in  half  a  pint  of  water.  The  dose  of  the  powder 
is  from  ten  to  forty  grains.  In  consequence  of  the  porous  property  of  the  root, 
which  causes  it  to  expand  with  moisture,  it  has  been  employed,  as  a  substitute 
for  sponge  tent,  in  the  enlargement  of  strictured  passages. 

Off.  Prep.  Extractum  Gentianae ;  Extractum  Gentianae  Fluidum,  U.  S.;  In- 
fusum  Gentianae  Compositum ;  Mistura  Gentianae,  Br.;  Tinctura  Gentianae 
Composita.  W. 

GENTIANA  CATESB^I.   U.S.  Secondary. 

Blue  Gentian. 

The  root  of  Gentiana  Catesbaei.  U.  S. 

Gentiana.  See  GENTIANA. 

Several  indigenous  species  of  gentian  approach  more  or  less  nearly  to  Gen- 
tiana lutea  in  the  bitterness  of  their  roots ;  but  G.  Catesbsei,  which  resembles  it 
most  closely,  is  the  only  one  medicinally  employed. 
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Oentiana  Catesbtei.  Walter,  Mor.  Car.  109;  Biffelow,  Am.  Med.  Bot.  iii.  137. 
The  blue  gentian  has  a  perennial,  brancliinfr,  somewhat  fleshy  root,  arid  a  simple, 
orect,  rough  stem,  rising  eight  or  ten  inches  in  height,  and  bearing  opposite 
loaves, whifh  are  ovate-lanceolate,  acute,  and  rough  on  their  margin.  The  Howcra 
are  of  a  palish-blue  colour,  crowded,  nearly  sessile,  and  axillary  or  terminal. 
The  divisions  of  the  calyx  are  linear-lanceolate,  and  longer  than  the  tube.  The 
corolla  is  largo,  vontrieoso,  plaited,  and  dividetl  at  its  border  into  ten  segments, 
of  which  the  five  outer  are  more  or  less  acute,  the  Ave  inner  bifid  and  fringed. 
The  number  of  stamens  is  five,  and  the  two  stigmas  are  seated  on  the  germ. 
The  capsule  is  oblong'  acuminate,  with  two  valves,  and  a  single  cell. 

O.  Catesbiei  grows  in  the  grassy  swamps  of  North  and  South  Carolina, where 
it  flowers  from  September  to  December.  It  was  named  by  Walter  and  Elliot  in 
honour  of  Catesby,  by  whom  it  was  delineated  nearly  a  century  ago.  Pursb 
confounds  it  with  G.  Saponaria,  to  which  it  is  closely  allied. 

Properties.  IJy  Dr.  Bigelow  we  are  told  that  the  dried  root  of  this  plant  has 
nt  first  a  mucilaginous  and  sweetish  taste,  which  is  soon  succeeded  by  an  intense 
bitterness,  approaching  nearly  to  that  of  the  officinal  gentian.  Alcohol  and 
boiling  water  extract  its  virtues,  and  the  tincture  and  decoction  arc  even  more 
bitter  than  the  root  in  substance. 

Medical  Properties.  Asa  medicine  it  is  little  inferior  to  the  European  gen- 
tian, and  may  be  employed  for  similar  puqioses.  In  the  Northern  and  Middle 
States  it  is  not  used  ;  but  it  is  said  to  be  occasionally  prescribed  by  the  practi- 
tioners of  the  South  in  dyspepsia,  and  other  cases  of  stomachic  and  general 
debility.  It  may  be  given  in  powder  in  the  dose  of  from  fifteen  to  thirty  grains, 
or  in  the  form  of  extract,  infusion,  wine,  or  tincture,  which  may  be  prepared  in 
the  manner  directed  for  the  similar  preparations  of  foreign  gentian.         W. 

GERANIUM.   U.S. 

CranesbilL 

The  rhizoma  of  Geranium  maculatum.  U.  S: 

Geranium.  Sex.  Syst.  Monadelphia  Decandria.  —  Nat.Ord.  Geraniaceae. 

Gen.  Ch.  Calyx  five-leaved.  Corolla  five-petaled,  regular.  Nectary  five  mel- 
liferous glands,united  to  the  base  of  the  longer  filaments.  Arilli  five,  one-seeded, 
awned,  at  the  base  of  a  beaked  receptacle ;  awns  simple,  naked,  neither  spiral 
nor  bearded.  Willd. 

Geranium  maculatum.  Willd.  Sp.  Plant,  iii.  705 ;  Bigelow,  Am.  Med.  Bot. 
i.  84;  Barton,  Med.  Bot.  i.  149.  This  plant  has  a  perennial,  horizontal,  fleshy 
root,  which  is  furnished  with  short  fibres,  and  sends  up  annually  an  herbaceous 
stem,  with  several  radical  leaves.  The  stem  is  erect,  round,  dichotomously 
branched,  from  one  to  two  feet  high,  of  a  grayish-green  colour,  and  thickly 
covered,  in  common  with  the  petioles  and  peduncles,  with  reflexed  hairs.  The 
leaves  are  deeply  divided  into  three,  five,  or  seven  lobes,  which  are  variously 
incised  at  their  extremities,  hairy,  and  of  a  pale-green  colour,  mottled  with  still 
paler  spots.  Those  which  rise  from  the  root  are  supported  on  footstalks  eight 
or  ten  inches  long ;  those  of  the  stem  are  opposite,  the  lower  petiolate,  the  upper 
nearly  sessile,  with  lanceolate  or  linear  stipules.  The  flowers  are  large,  and 
usually  of  a  purple  colour.  The  peduncles  spring  from  the  forks  of  the  stem,  and 
severally  support  two  flowers  upon  short  pedicels.  The  calyx  is  composed  of  five 
oblong,  ribbed,  cuspidate  leaves ;  the  petals  are  five,  obovate,  and  entire ;  the 
stamens  ten,  with  oblong,  deciduous  anthers,  the  five  alternate  filaments  being 
longer  than  the  others,  and  having  glands  at  their  base ;  the  germ  is  ovate,  sup- 
porting a  straight  style  as  long  as  the  stamens,  and  surmounted  by  five  stigmas. 
The  fruit  consists  of  five  aggregate,  one-seeded  capsules,  attached  by  a  beak  to 
the  persistent  style,  curling  up  and  scattering  the  seeds  when  ripe. 

The  cranesbill  is  indigenous,  growing  throughout  the  United  States,  in  moist 
woods,  thickets,  and  hedges,  and  generally  in  low  grounds.  It  flowers  from  May 
to  July.  The  root  should  be  collected  in  autumn. 
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This,  when  dried,  is  in  pieces  from  one  to  three  inches  long,  from  a  quarter 
to  half  an  inch  in  thickness,  somewhat  flattened,  contorted,  wrinkled,  tubercu- 
lated,  and  beset  with  slender  fibres.  It  is  externally  of  an  umber-brown  colour, 
internally  reddish-gray,  compact,  inodorous,  and  of  an  astringent  taste,  without 
bitterness  or  other  unpleasant  flavour.  Water  and  alcohol  extract  its  virtues. 
According  to  Dr.  Edward  Staples,  it  contains  tannic  and  gallic  acids,  mucilage, 
red  colouring  matter,  resin,  and  a  crystallizable  vegetable  principle.  (Journ.  of 
Phil.  Col.  of  Pharm.,  Oct.  1829,  p.  lU.)  The  Messrs.  Tilden  found,  besides 
tannic  and  gallic  acids,  gum,  pectin,  sugar,  starch,  albumen,  resin  soluble  in 
ether,  resin  soluble  in  alcohol,  oleo-resin  soluble  in  ether  only,  colouring  matter, 
chlorophyll,  lignin,  and  various  salts.  {Pharm.  Journ.,  July,  1863,  p.  22.)  Tan- 
nic and  gallic  acids  are  probably  the  sole  active  ingredients. 

Medical.Properties  and  Uses.  Geranium  is  one  of  our  best  indigenous  as- 
tringents, and  may  be  employed  for  all  the  purposes  to  which  these  medicines  are 
applicable.  The  absence  of  unpleasant  taste,  and  other  offensive  qualities,  ren- 
ders it  peculiarly  serviceable  in  the  cases  of  infants,  and  persons  of  very  delicate 
stomach.  Diarrhcea,  chronic  dysentery,  cholera  infantum  in  the  latter  stages, 
and  the  various  hemorrhages  are  the  forms  of  disease  in  which  it  is  most  com- 
monly used,  and  with  greatest  advantage;  but  care  should  be  taken,  before  it 
is  administered,  that  the  condition  of  the  system  and  of  the  part  aff"ected  is  such 
as  not  to  contraindicate  the  use  of  astringents.  As  an  application  to  indolent 
ulcers,  an  injection  in  gleet  and  leucorrhoea,  a  gargle  in  relaxation  of  the  uvula 
and  aphthous  ulcerations  of  the  throat,  it  answers  the  same  purpose  as  kino, 
catechu,  and  other  medicines  of  the  same  class.  It  is  a  popular  domestic  remedy 
in  various  parts  of  the  United  States,  and  is  said  to  be  employed  by  the  Indians. 
It  may  be  given  in  substance,  decoction,  tincture,  or  extract.  The  dose  of  the 
powder  is  twenty  or  thirty  grains,  that  of  a  decoction,  made  by  boiling  an  ounce 
of  the  root  in  a  pint  and  a  half  of  water  to  a  pint,  from  one  to  two  fluidounces. 
The  medicine  is  sometimes  given  to  children,  boiled  in  milk,  W. 

GEUM.   U.  S.  Secmidary. 
Water  Avens. 

The  root  of  Geum  rivale.  U.  S. 

Benoite  aquatique,  Fr.;  Wiescn  Benediktenwurzel,  Germ. 

Geum.   Sex.  Syst.  Icosandria  Polygynia. — Nat.  Ord.  Rosaceae. 

Gen.  Ch.   Calyx  ten-cleft.  Petals  five.  Seeds  with,  a  bent  awn.    Willd. 

Several  species  belonging  to  this  genus  have  been  medicinally  employed ;  but 
two  or  three  only  are  deserving  of  particular  notice — Geum  rivale,  which  has 
a  place  in  the  secondary  list  of  the  United  States  Pharmacopoeia,  G.  urbanum, 
formerly  recognised  by  the  Dublin  College,  and  perhaps  G.  Virginianum,  an  indi- 
genous species,  the  root  of  which  has  been  recommended  in  dysentery  by  Dr. 
W.  A.  Gibson,  of  St.  Louis.  {The  Med.  Record,  Oct.  5,  1868,  p.  384,  from  the 
St.  Louis  lied.  Reporter.) 

Geum  urbanum,  or  avens,  is  a  native  of  Europe,  where  it  grows  wild  in  shady 
places.  The  root,  which  is  the  part  used,  consists  of  a  short  oblong  body,  from 
a  quarter  to  half  an  inch  in  thickness,  externally  brown,  internally  white  towards 
the  circumference  and  reddish  at  the  centre,  and  furnished  with  numerous  long 
descending  fibres.  When  quite  dry  it  is  nearly  inodorous  ;  but  in  the  recent 
state  has  a  smell  like  that  of  cloves,  whence  it  is  sometimes  called  radix  caryo- 
phillalse.  The  taste  is  bitterish  and  astringent.  It  imparts  its  virtues  to  water 
and  alcohol,  which  it  tinges  red.  Distilled  with  water  it  yields  a  thick,  greenish- 
yellow  volatile  oil,  and  gives  a  pleasant  flavour  to  the  liquid.  It  contains,  be- 
sides, according  to  Trommsdorff,  tannic  acid,  which  is  abundant,  a  tasteless  resin, 
gum,  bassorin,  and  lignin.  It  has  been  much  used  in  Europe  as  a  tonic  and 
astringent,  in  chronic  and  passive  hemorrhages,  chronic  dysentery  and  diarrhoea, 
leucorrhoea,  intermittent  fever,  &c.  The  dose  is  from  thirty  grains  to  a  drachm 
of  the  powder  three  or  four  times  a  day,  or  an  equivalent  quantity  in  decoction. 
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Oeum  rivale.  Willd.  Sp.  Plant,  ii.  1116;  Etujl.  Hot.  106.  Water  avens  has 
n  pereimiiil,  horizontal,  jointed,  scaly,  taperinf^  root,  about  six  inchcg  lonj?,  of  a 
roddish-brown  colour  externally,  white  internally,  and  furuiahed  with  nuuierouH 
descending  yellowish  fibres.  One  or  more  stems  rise  from  the  same  root,  which 
also  sends  up  numerous  leaves.  The  stems  are  about  a  foot  and  a  half  high, 
simple,  erect,  pubescent,  and  of  a  piirplish  colour.  The  radical  leaves  are  inter- 
ruptedly pinnate,  with  largo  terminal  leaflets,  and  long,  hairy  footstalks ;  those 
of  the  stem  are  petiolate,  apd  divided  into  three  serrate,  pointed  segments.  The 
flowers  are  few,  solitary,  nodding,  yellowish-purple,  and  supported  on  axillary 
and  terminj>l  peduncles.  The  colour  of  the  stems  and  flowers  gave  rise  to  the 
name  of  purple  aveiis,  sometimes  applied  to  the  plant.  The  calyx  is  inferior, 
with  ten  lanceolate,  pointed  segments,  of  which  the  five  alternate  are  smaller 
than  the  others.  The  petals  are  five,  and  as  long  as  the  calyx.  The  seeds  are 
oval,  with  plumose  awns,  minutely  uncinate,  and  nearly  naked  at  the  summit. 

This  species  of  Geum  is  common  to  Europe  and  the  United  States  ;  though 
tlie  plant  of  this  country  has  smaller  flowers,  with  petals  more  rounded  on  the 
top,  and  leaves  more  deeply  inci.sed  than  the  European.  It  delights  in  wet, 
boggy  meadows,  and  extends  from  Canada  into  New  England,  New  York,  and 
Peun.sylvania.  Its  flowers  appear  in  June  and  July.  The  dried  root  is  hard, 
brittle,  easily  pulverized,  of  a  reddish  or  puqjlish  colour,  without  smell,  and  of 
an  astringent,  bitterish  taste     Boiling  water  extracts  its  virtues. 

Medical  Properties  and  Uses.  AVatcr  avens  is  tonic  and  powerfully  astringent. 
It  may  be  used  with  advantage  in  chronic  or  passive  hemorrhages,  leucorrhoea, 
and  diarrhoea  ;  and  is  said  to  be  beneficially  employed  in  the  p]astern  States,  as 
a  popular  remedy  in  the  debility  of  phthisis  pulmonalis,  in  simple  dyspepsia,  and 
in  visceral  diseases  consequent  on  disorder  of  the  stomach.  In  Europe  it  is 
sometimes  substituted  for  the  root  of  common  avens,  or  Greum  urbanum,  but  is 
less  esteemed.  The  dose  of  the  powdered  root  is  from  a  scruple  to  a  drachm,  to 
be  repeated  three  times  a  day.  The  decoction,  which  is  usually  preferred,  may 
be  made  by  boiling  an  ounce  of  the  root  in  a  pint  of  water,  and  given  in  the 
quantity  of  one  or  two  fluidounces.  A  weak  decoction  is  sometimes  used  by 
invalids  in  New  England  as  a  substitute  for  tea  and  coflfee.  W. 

GILLENIA.  U.S. 
GUlenia. 

The  root  of  Gillenia  trifoliata,  and  of  Gillenia  stipulacea.  U.  8. 

Indian  physic,  American  ipecacuanha. 

Gillenia.    Sex.  Syst.  Icosandria  Pentagynia.  —  Nat.  Ord.  Rosacea. 

Gen.Ch.  Calyx  tubular  campanulate,  border  five-toothed.  Corolla  partly 
unequal.  Petals  five,  lanceolate,  attenuated  at  the  base.  Stamens  few,  included. 
Styles  five.  Capsules  five,  connate  at  the  base,  opening  on  the  inner  side,  each 
two-seeded.    Torrey. 

This  genus  was  separated  by  Moench  from  Spirsea.  It  is  exclusively  North 
American,  and  includes  only  two  discovered  species — G.  trifoliata  and  G.  stipur 
lacea — both  of  which  are  recognised  in  our  Pharmacopoeia. 

1.  Gillenia  trifoliata.  Bigelow,  Am.  Med.  Bot.  iii.  10;  Barton,  Med.  Bot.  i. 
65 ;  Carson,  Ulust.  of  Med.  Bot.  i.  40,  pi.  34.  This  is  an  herbaceous  plant,  with  a 
perennial  root,  consisting  of  many  long,  slender,  brown  branches,  proceeding 
from  a  thick,  tuber-like  head.  The  stems,  several  of  which  usually  rise  from  the 
.same  root,  are  two  or  three  feet  high,  erect,  slender,  smooth,  flexuose,  branched, 
and  commonly  of  a  reddish  colour.  The  leaves  are  ternate,  with  very  short 
petioles,  and  small  linear-lanceolate  stipules.  The  leaflets  are  ovate-lanceolate, 
sharply  serrate,  and  acuminate.  The  flowers  grow  in  a  loose  terminal  nodding 
panicle,  with  long  peduncles.  The  calyx  is  tubular  campanulate,  ventricose,  and 
terminates  in  five-pointed  segments.  The  corolla  is  composed  of  five  linear- 
lanceolate,  recurved  petals,  the  two  upper  separated  from  the  three  lower,  white, 
with  a  reddish  tinge  on  their  border,  and  of  three  times  the  length  of  the  calyx. 
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The  stamens  are  twenty,  the  filaments  short,  the  anthers  small  and  yellow. 
Each  flower  is  succeeded  by  five  capsules,  connate  at  the  base,  oblong,  acumi- 
nate,  gibbous  without,  acute  within,  two-valved,  one-celled,  opening  inward, 
and  containing  each  one  or  two  oblong  seeds. 

This  species  of  Gillenia  grows  throughout  the  United  States,  east  of  the 
Alleghany  ridge,  and,  in  Pennsylvania,  may  also  be  found  abundantly  west  of 
these  mountains.  Pursh  found  it  in  Florida,  and  it  extends  as  far  north  as 
Canada.  It  frequents  light  soils,  in  shady  and  moist  situations,  and  flowers  in 
June  and  July.    The  root  should  be  gathered  in  September. 

2.  G.  sHpulacea.  Barton,  Med.  Bot.  i.  tl.  This  species  is  also  herbaceous  and 
perennial,  though  much  taller  and  more  bushy  than  the  preceding.  The  stems 
are  brownish  and  branched.  The  upper  leaves  are  ternate,  lanceolate,  serrate  ; 
the  lower  more  deeply  incised,  becoming  towards  the  root  pinnatifld,  and  of  a 
reddish-brown  colour  at  the  margin.  The  stipules  are  ovate,  acuminate,  deeply 
serrate,  resembling  leaves,  and  marking  the  species  at  the  first  glance.  The 
flowers  are  smaller  than  those  of  O.  trifoUata,  and  grow  on  long  slender  pe- 
duncles in  a  lax  corymb. 

In  the  valley  of  the  Mississippi,  this  plant  occupies  the  place  of  G.  trifoliata, 
which  is  not  found  beyond  the  Muskingum.  It  grows  as  far  north  as  the  State 
of  New  York,  extends  through  Ohio,  Indiana,  Illinois,  and  Missouri,  and  pro- 
bably into  the  States  south  of  the  Ohio,  as  it  has  been  found  in  Western  Vir- 
ginia. Its  root  is  precisely  similar  to  that  of  the  eastern  species,  and  is  reputed 
to  possess  the  same  properties. 

The  dried  root  of  Gillenia  is  not  thicker  than  a  quill,  wrinkled  longitudinally 
with  occasional  transverse  fissures,  and,  in  the  thicker  pieces,  presenting  in  some 
places  an  irregular,  undulated,  somewhat  knotty  appearance,  arising  from  indent- 
ations on  one  side  corresponding  with  prominences  on  the  other.  It  is  externally 
of  a  light-brown  colour,  and  consists  of  a  thick,  somewhat  reddish,  brittle,  corti- 
cal portion,  with  an  interior  slender,  tougher,  whitish,  ligneous  cord.  The  bark, 
which  is  easily  separable,  has  a  bitter,  not  disagreeable  taste ;  the  wood  is  nearly 
insipid  and  comparatively  inert,  and  should  be  rejected.  The  powder  is  of  a 
light-brownish  colour,  and  possesses  a  feeble  odour,  which  is  scarcely  perceptible 
in  the  root.  The  bitterness  is  extracted  by  boiling  water,  which  acquires  the  red 
colour  of  wine.  The  root  yields  its  bitterness  also  to  alcohol.  By  various  experi- 
menters it  has  been  shown  to  contain  gum,  starch,  gallo-tannic  acid,  fatty  mat- 
ter,wax,  resin,  colouring  matter,  albumen,  and  lignin,  besides  salts.  {Am.  Journ. 
of  Pharm.,  xxvi.  490.)  The  name  of  gillenin  ha^  been  given,  by  Mr.  W.  B. 
Stanhope,  to  a  substance  obtained  by  first  preparing  an  alcoholic  extract,  treat- 
ing this  with  water,  which  took  up  various  substances  with  a  little  of  the  active 
matter,  then  macerating  the  residue  for  ten  days  in  water  acidulated  with  sul- 
phuric acid,  saturating  with  magnesia,  evaporating  to  dryness,  and  finally  treat- 
ing with  alcohol,  filtering,  and  allowing  the  alcohoUc  solution  to  evaporate  spon- 
taneously. -The  substance  thus  obtained  was  whitish,  very  bitter,  slightly  odor- 
ous, permanent  in  the  air,  soluble  in  water,  alcohol,  ether,  and  the  dilute  acids, 
and  neutral  to  test-paper.  Nitric  acid  rendered  it  blood-red,  chromic  acid  green. 
Tannic  acid  produced  no  effect.  It  gave  white  precipitates  with  potassa,  sub- 
acetate  of  lead,  and  tartar  emetic.  Half  a  grain  of  it  produced  nausea  and 
retching.    (Ibid.,  xxviii.  202.) 

Medical  Properties  and  Uses.  Gillenia  is  a  mild  and  efficient  emetic,  and, 
like  most  substances  belonging  to  the  same  class,  occasionally  acts  upon  the 
bowels.  In  very  small  doses  it  has  been  thought  to  be  tonic.  It  is  much  used  by 
some  practitioners  in  the  country  as  a  substitute  for  ipecacuanha,  which  it  is 
said  to  resemble  in  its  mode  of  operation.  It  was  employed  by  the  Indians,  and 
became  known  as  an  emetic  to  the  colonists  at  an  early  period.  Linnaeus  was 
aware  of  its  reputed  virtues.  The  dose  of  the  powdered  root  is  from  twenty 
to  thirty  grains,  repeated  at  intervals  of  twenty  minutes  till  it  vomits.     W. 


w. 
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GLYCERINA.  U.S. 

Qh/cerin. 

Of.  Syn.  GLYCERINUM.  Glycerine.  A  sweet  prluclplo,  C.II.O,,  obtained 
from  fats  aud  fixed  oils,  and  containiug  a  small  percentage  of  water.  Jir. 

In  the  U.  S.  Pharmacopoeia  of  1850  a  process  was  given  for  the  preparation 
of  glycerin ;  but  it  is  now  a^wxdusively  a  product  of  wholesale  manufacturing, 
that  it  was  deemed  proper,  in  the  late  revision  of  the  work,  to  transfer  it  to  the 
Materia  Medica  Catalogue,  where  it  also  stands  in  the  British  Pharmacopoeia. 
The  following  is  the  process  referred  to. 

"Take  of  Lead  Plaster,  recently  prepared  and  yet  fluid,  Boiling  Water,  each, 
a  (jalloii.  Mix  themi  stir  briskly  for  fifteen  minutes,  then  allow  them  to  cool,  and 
j)0ur  oflF  the  supernatant  liquid.  Evaporate  this  until  it  has  the  specific  gravity 
115,  and  pass  a  current  of  sulphohydric  acid  slowly  through  it  until  a  black 
j)recipitate  is  no  longer  produced.  Filter,  and  apply  heat  until  the  sulphohydric 
acid  is  driven  off.  Lastly,  evaporate  the  liquid  until  it  ceases  to  lose  weight." 

In  the  process  for  making  lead  plaster,  litharge,  olive  oil,  and  water  are  boiled 
together,  with  the  result  of  decomposing  the  oil,  the  oily  acids  of  which  unite 
with  the  oxide  of  lead  to  form  the  plaster.  At  the  same  time  the  sweet  principle 
of  the  oil,  called  glycerin,  which  was  previously  united  to  the  oily  acids  to  consti- 
tute the  oil,  is  set  free,  becomes  hydrated,  and  dissolves  in  the  water.  (See  Em- 
plastrum  Plumbi.)  It  follows,  therefore,  that  the  plaster,  while  still  hot  and  in 
the  liquid  state,  contains  an  aqueous  solution  of  glycerin,  diffused  through  it. 
It  was  the  plaster  in  this  state  that  was  made  use  of  for  preparing  glycerin  in  the 
former  U.  S.  formula.  Accordingly,  when  the  liquid  plaster  is  mixed  with  an 
equal  measure  of  boiling  water,  and  the  mixture  stirred  briskly,  a  solution  of 
glycerin  is  obtained;  which,  after  having  been  decanted,  and  evaporated  to  a 
limited  extent,  is  freed  from  lead  by  sulphuretted  hydrogen.  The  liquid  is  then 
filtered  to  separate  sulphuret  of  lead,  heated  to  free  it  from  sulphuretted  hy- 
drogen, and  finally  evaporated  to  expel  the  free  water,  which  is  known  to  be 
all  removed  when  it  ceases  to  lose  weight. 

Glycerin  was  discovered  in  1789  by  Scheele,  by  whom  it  was  called  the  sweet 
principle  of  oils.  It  is  produced  not  only  during  the  saponification  of  the  fats 
and  oils  by  oxide  of  lead  in  forming  lead  plaster,  but  also  during  the  same  pro- 
cess, when  effected  by  potassa  and  soda  in  the  manufacture  of  soap ;  the  alkalies 
uniting  with  the  oily  acids,  and  setting  the  glycerin  free.  Hence  soap-makers' 
waste  is  an  abundant  source  of  glycerin;  but,  thus  originating,  it  is  apt  to  have 
more  or  less  odour,  which  even  percolation  through  animal  charcoal  does  not 
always  remove.  A  method  of  purifying  glycerin  from  soap-makers'  waste  is 
iven  by  M.  Bru5re-Perrin.  (Am.  Journ.  of  Pharm.,  xx.  549.)*  The  process  of 

*  Dr.  Campbell  Morfit  has  given  the  following  process  for  making  pure  glj'cerin  on  the 
large  scale.  Melt  one  hundred  pounds  oi  taUow,  lard,  or  pressed  lard,  in  a  clean  iron-bound 
barrel,  by  the  direct  application  of  a  current  of  steam,  and  add  to  the  melted  liquid  fifteen 
pounds  of  lime,  previously  slaked  and  made  into  a  milk  with  two  and  a  half  gallons  of 
water.  Then  cover  the  vessel,  and  continue  the  steaming  for  several  hours,  or  .until  the 
completion  of  the  saponification.  This  is  known  to  be  completed,  when  a  portion  of  the 
cooled  soap  gives  a  smooth  shining  surface  on  being  scraped  with  the  nail,  and  breaks 
with  a  cracking  noise.  By  this  treatment  the  fat  is  decomposed,  the  oily  acids  unite  with 
the  lime  to  form  an  insoluble  lime  soap,  and  the  liberatoa  glj'cerin  remains  in  solution 
in  the  water,  along  with  the  excess  of  lime.  After  the  liquid  has  been  sufficiently  boiled, 
it  is  allowed  to  cool  and  settle,  and  then  strained  through  a  crash  cloth.  The  strained 
liquid,  containing  only  the  glycerin  and  excess  of  lime,  is  carefully  concentrated  by 
steam  heat,  treated  with  a  current  of  carbonic  acid  to  remove  the  limo  as  carbonate  of 
lime,  boiled  again  to  decompose  any  bicarbonate  of  lime  that  may  have  been  formed,  and 
allowed  to  repose.  The  supernatant  clear  liquid  is  finally  decanted  or  strained  ott'  from 
the  precipitated  carbonate  of  limo,  and  concentrated,  if  necessary,  to  expel  any  excess  of 
water.  The  residue  of  the  process,  the  lime  soap,  is  sold  to  the  stearic  candle  makers,  or 
reconverted  into  saleable  fat.  Dr.  Morfit  has  found  his  process  for  glyc<»rin  to  combine 
the  advantages  of  saving  time,  labour,  and  money.  {Sillhnan's  Journal,  2d  ser.,  xv.  429.) 
— Note  to  the  tenth  edition. 


430  Glyeerina.  part  i. 

Mr.  Richard  A.  Tilghman,  of  this  city,  patented,  Jan.  9,  1854,  consists  in  sub- 
jecting fatty  bodies  to  the  action  of  water  at  a  high  temperature  under  pressure, 
whereby  their  constituents  combine  with  water,  so  as  to  form  free  fatty  acids, 
and  solution  of  glycerin.  {Am.  Journ.  of  Pliarnx.,  March,  1855,  p,  121.)  Thus 
obtained  it  is  called  distilled  glycerin,  and  is  produced  at  once  in  the  purest 
form.  This  process  is  used  at  the  great  candle  manufactory  of  Price  &  Co.,  Lon- 
don, whence  our  markets  have  been  largely  supplied  with  glycerin.  Through  a 
distillatory  apparatus  containing  palm  oil,  heated  steam  between  550°  and  G00° 
is  passed.  The  oil  is  decomposed  into  its  oily  acids  and  glycerin,  which,  together 
with  water,  distil  over,  and,  condensing  in  the  receiver,  separate  into  two  layers, 
the  lower  of  which  is  glycerin.  If  this,  as  first  procured,  contain  too  much  water, 
it  must  be  concentrated ;  if  discoloured,  it  must  be  redistilled  with  vapour. 
(Pharin.  Journ.,  Jan.  1861,  p.  350.)  Ordinary  impure  glycerin  may  be  purified 
by  distillation  with  steam  under  pressure.  Though,  when  distilled  alone,  it  is 
partially  decomposed,  giving  out  pungent  vapours  of  acrolein,  yet,  in  a  current 
of  superheated  steam,  it  passes  over  unchanged  at  temperatures  between  400° 
and  500°.  (Brande  &  Taylor.)  Very  pure  glycerin  is  now  prepared  in  the 
U..  States. 

Properties,  dec.  Glycerin  is  a  thick  syrupy  liquid,  either  colourless  or  of  a 
slight  amber  colour,  without  smell  when  pure,  unctuous  to  the  touch,  and  of  a 
very  sweet  taste.  In  properties  it  is  intermediate  between  water  and  the  oils. 
When  exposed  to  the  air  it  gradually  absorbs  moisture.  As  already  stated, 
though  decomposed  by  a  high  heat  in  its  unmixed  state,  yet  with  water  under 
pressure  it  is  volatilizable  unchanged  at  a  temperature  between  400°  and  500° 
F.  Cooled  down  in  its  ordinary  state  to  zero,  it  only  becomes  more  viscid, 
without  congealing;  but,  under  certain  not  well-understood  circumstances, 
it  appears  to  be  capalile  of  crystallization,  forming  hard,  brilliant  crystals 
of  a  probably  octohedral  form,  which  on  melting  maintain  a  temperature 
of  45°  F.*  {Amer.  Journ.  of  Pharm.,  March,  1867,  p.  163.)  Its  sp.gr.  is 
1'25,  U.  S.,  Br.  According  to  Mr.  G.  F.  Wilson,  glycerin,  when  of  the  density 
1"24,  contains  94  per  cent,  of  anhydrous  glycerin;  when  of  the  density  1-26, 
98  per  cent.  It  is  soluble  in  all  proportions  in  water  and  alcohol,  but  insoluble 
in  ether.  Glycerin  possesses  extensive  powers  as  a  solvent,  and  is  an  excellent 
excipient  for  many  medicinal  substances.  It  dissolves  bromine  and  iodine,  the 
iodide  of  sulphur,  the  chlorides  of  potassium  and  sodium,  the  fixed  alkalies, 
some  of  the  alkaline  earths,  and  a  large  number  of  neutral  salts.  It  also  dis- 
solves the  vegetable  acids,  particularly  tannic  acid,  and  either  suspends  or  dis- 
solves the  vegetable  alkalies.  Many  of  the  salts  of  the  vegetable  alkalies  are 
soluble  in  it,  forming  convenient  solutions  for  external  application.  Such  solu- 
tions are  now  made  for  medicinal  purposes  with  some  of  the  salts  of  morphia, 
quinia,  strychnia,  veratria,  and  atropia.  Prof.  J.  S.  Blockey,  of  London,  has 
ascertained  that  certain  neuter  vegetable  substances  are  far  more  soluble  in  gly- 
cerin than  in  water.  Thus,  salicin  dissolves  in  eight  parts  of  cold  glycerin,  and 
santonin  in  eighteen  parts  when  boiling.  The  latter  solution,  when  of  half  this 
strength,  forms  on  cooling  an  almost  solid  mass.  Glycerin,  next  to  alcohol,  is 
the  best  solvent  of  iodine.  Iodine  and  iodide  of  potassium,  when  dissolved  in 
it,  form  iodized  glycerin,  the  medical  applications  of  which  are  given  under 
iodine.  (See  Iodinium.)-\  Glycerin  is  not  susceptible  of  becoming  rancid,  or  of 
fermenting  spontaneously ;  but  will  generate  a  portion  of  alcohol  under  the 

*  Mr.  Wm.  Crookes  gives  an  account,  in  the  Chem.  News  of  Jan.  18,  1867,  of  5  tons  of 
glycerin  imported  into  London  from  Germany  in  casks  of  8  cwt.  each,  which,  though 
when  it  left  the  continent  it  was  in  its  ordinary  state  of  a  viscid  liquid,  was  found,  on 
reaching  London,  to  have  become  solidified  into  a  mass  of  very  hard,  brilliant  crystals. 
The  same  result  has  been  noticed  in  Vienna  in  a  mass  of  glycerin  which  had  been  in  an 
iron  tank  more  than  a  year.  [Chem.  News,  April  5,  1837,  p.  174.)  The  crystalline  mass 
noticed  by  Mr.  Crookes  yielded  pure  glycerin  when  melted.  {Note  to  the  thi7-teenth 
edition.) 

f  In  relation  to  its  solvent  powers  the  reader  is  referred  to  an  elaborate  paper  by  MM. 
Cap  and  Garot,  published  in  the  Journ.  de  Pharm.  for  Aug.  1854,  p.  81. 
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combined  iufluonco  of  chalk,  and  of  a  ferment  formed  of  cheese  or  animal  tiHHuo. 
Durinjj  this  change  there  is  no  intermediate  formation  of  glucose,  provided  car- 
bonate of  lime  is  present.  (lierthelot.)  Glycerin  does  not  evaporate  when  ex- 
posed to  tlio  air;  nor  can  it  l)e  distilled  without  decomposition,  unless  in  the 
presence  of  water  or  steam.  When  decomposed  by  heat,  it  omits  extremely  irri- 
tating vapours.  At  a  full  red  heat  it  takes  fire,  and  burns  with  a  blue  flame.  In 
consequence  of  the  high  temperature  required  for  its  volatilization,  it  has  boco 
proposed  to  use  it  for  an  evaporffCing  bath,  in  which  a  heat  beyond  that  of  boil- 
ing water  is  required.  Glycerin  is  anti.septic,  and  has  been  recommended  by 
Mr.  Warington  and  M.  Demarquay  to  preserve  alimentary  sulistances  and  ob- 
jects of  natural  history,  and  to  inject  bodies  for  dissection.  According  to  Dr. 
VV.  Frazer,  it  does  not  answer  to  keep  pathological  preparations ;  as  they  are 
completely  softened  by  its  action.  M.  Berthelot,  of  Paris,  has  succeeded  in  com- 
bining glycerin  with  a  number  of  acids,  both  mineral  and  organic,  forming  three 
distinct  series  of  neutral  compounds.  Among  others  he  has  united  it  with  the 
fatty  acids,  producing,  by  synthesis,  the  organic  fatty  sub.stances,  stearin,  mar- 
garin,  olein,  &c.  Glycerin  has  been  recently  formed  artificially,  by  a  compli- 
cated process,  by  M.  A.Wurtz.  ( See C/iem.6^az.,  June  1, 1857,  p.  205.)  By  Pas- 
teur it  has  been  ascertained  to  be  one  of  the  products  of  the  vinous  fermentation. 
Glycerin  consists  of  one  eq.  of  the  hypothetical  radical  glyceryl  (C^H  ),  five  eqs. 
of  oxygen,  and  one  of  water.    Its  formula  is,  therefore,  CgH^Oj+l*^. 

The  solvent  and  preservative  properties,  as  well  as  agreeable  taste  and  per- 
manent consistence  of  glycerin,  render  it  very  useful  as  a  menstruum  in  phar- 
macy; and  a  class  of  preparations  consisting  of  medicinal  substances  dissolved 
in  it  has  come  into  extensive  use.  The  British  Pharmacopoeia  has  adopted 
such  a  class,  under  the  name  of  glycerina  or  glycerines.  The  title  of  glyceroles, 
adopted  from  the  French,  is  objectionable,  as  the  termination  has  been  used  as 
designative  of  certain  proximate  principles.  We  prefer  the  name  of  gly cerates, 
suggested  in  a  previous  edition  of  this  work ;  and,  though  this  name  belongs 
to  the  salts  of  glyceric  acid,  yet  this  acid  is  comparatively  seldom  referred  to, 
and  might  readily  be  styled  glycerinic  acid,  so  as  to  leave  the  convenient 
name  of  glycerates  for  this  large  and  much  used  class  of  substances. 

Impurities  and  Tests.  Glycerin  is  occasionally  deficient  in  density  and  con- 
sistency. According  to  M.  Dalpiaz,  it  is  sometimes  perfectly  colourless  from 
being  bleached  by  chlorine,  when  it  is  apt  to  contain  chloride  of  calcium,  as  well 
as  free  chlorine.  The  latter  may  be  detected  by  rendering  the  suspected  sample 
slightly  blue  by  a  few  drops  of  sulphate  of  indigo,  and  then  adding  a  little  sul- 
phuric acid,  when,  if  free  chlorine  be  present,  the  blue  colour  will  disappear. 
Lime  may  be  detected  by  oxalate  of  ammonia  ;  lead  by  hydrosulphate  of  am- 
monia, and  sulphuric  acid  by  a  soluble  salt  of  baryta.  Diluted,  and  boiled  with 
a  solution  of  potassa,  it  is  not  altered  in  colour,  showing  the  absence  of  glucose. 
Trommer's  test  is  probably  still  more  effectual.  The  absence  of  cane  sugar  is 
proved  by  the  complete  solubility  of  the  glycerin  in  chloroform,  which  does  not 
dissolve  sugar  (C/iem.  News,  no.  205,  p.  217);  also,  if,  upon  the  addition  of  two 
drops  of  concentrated  sulphuric  acid,  and  the  application  of  heat,  no  brown  dis- 
coloration is  observed.  (Journ.  de  Fharm.,  Nov.  1863,  p.  405.)  The  chloroform 
test,  however,  was  not  found  satisfactory  by  Prof.  Procter,  who  states  that  com- 
mercial glycerin  is  not  soluble  in  chloroform.  He  believes  that  the  most  satis- 
factory method  of  detecting  cane  sugar  is  to  dilute  a  little  glycerin  with  three 
parts  of  water,  then  add  a  few  grains  of  tartaric  acid,  and  boil  for  a  short  time. 
Cane  sugar,  if  present,  is  thus  converted  into  glucose,  which  may  be  detected 
by  adding  first  a  solution  of  sulphate  of  copper,  and  then  the  solution  of  potassa 
to  the  heated  liquid,  when  the  formation  of  the  reddish  suboxide  of  copper  will 
afiford  the  requisite  proof.  (Procter,  Am.  Journ.  ofPharm.,  March,  1§6T,  p.  110.) 
Diluted  with  water,  glycerin  should  give  no  precipitate  with  hydrosulphate  of 
ammonia,  or  ferrocyanide  of  potassium,  showing  the  absence  generally  of  me- 
tallic salts.  If  a  drop  be  rubbed  on  the  hand,  no  odour  should  be  perceived. 
One  volume  of  glycerin  should  dissolve  completely  in  one  volume  of  alcohol, 
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acidulated  with  1  per  cent,  of  sulphuric  acid,  without  affording  any  precipitate 
of  sulphate  of  lime,  even  after  standing  for  twelve  hours.  For  the  tests  of  pure 
glycerin,  given  more  in  detail,  see  the  paper  of  M.  Cap  in  the  Journal  de 
Pharmacie  (Mars,  1856,  p.  212). 

Among  the  most  injurious  impurities  of  glycerin  are  thought  to  be  oxalic 
and  formic  acids,  the  latter  of  which  is  especially  irritating  to  the  skin,  so  as 
to  unfit  glycerin  for  some  of  the  purposes  for  which  it  is  most  employed.  The 
oxalic  acid  is  said  to  result  from  the  action  of  sulphuric  acid  employed  in  puri- 
fying glycerin  ;  the  formic,  from  the  reaction  between  glycerin  and  oxalic  acid. 
The  oxalic  acid  may  be  detected  by  boiling  a  very  little  glycerin  with  a  solu- 
tion of  chloride  of  calcium  to  which  water  of  ammonia  has  been  added,  which 
causes  a  deposition  of  oxalate  of  lime ;  the  formic  acid,  by  a  black  deposit  pro- 
duced by  allowing  a  mixture  of  glycerin  and  solution  of  nitrate  of  silver  to 
stand  for  a  long  time.  (Hager,  Journ.  de  Pharm.  et  de  Chim.)*  Mr.  Henry 
Bower,  of  Philadelphia,  who  manufactures  vei-y  pure  glycerin,  says  that  nitrate 
of  silver  is  the  most  reliable  test.  Glycerin,  which  shows  no  reaction  with  this 
salt,  he  considers  suitable  for  all  uses.  {Av\.  Journ.  o/ P/iorm.,  May,1868,  p.  265.) 

Medical  Propei'ties,  &c.  The  uses  of  glycerin  as  a  vehicle  of  other  medi- 
cines have  been  already  given.  Employed  internally  as  a  therapeutic  agent,  it  is 
deemed  alterative,  nutrient,  and  demulcent.  Dr.  J.  L.  Crawcour,  of  New  Or- 
leans, has  used  it  with  supposed  advantage  in  phthisis,  and  prefers  it  to  cod-liver 
oil.  Dr.  R.  P.  Cotton,  however,  has  tried  it  in  the  Consumption  Hospital  at 
Brompton,  and  concluded  that  it  has  generally  but  little  influence,  and  that,  as  a 
remedial  agent,  it  will  bear  no  comparison  with  cod-liver  oil.  Dr.  W.  Lauder 
Lindsay  made  experiments  with  it,  to  determine  its  alterative  and  nutrient  pro- 
perties, and  found  it  to  increase  the  weight  of  the  body;  but  his  experiments 
were  not  made  on  a  sufficient  scale  to  be  conclusive.  It  sometimes  appeared 
to  act  beneficially  in  tuberculous  and  strumous  affections,  forming  a  useful  suc- 
cedaneum  for  cod-liver  oil,  when  the  latter  could  not  be  borne  by  the  stomach. 

Glycerin  has  come  into  extensive  use  as  an  external  remedy.  Its  emollient 
virtues  and  undrying  property  adapt  it  to  the  treatment  of  skin  diseases,  in 
which  a  softening  and  soothing  application  is  required.  It  appears  to  have  been 
first  employed  externally,  in  1846,  by  Mr.  Thomas  De  la  Rue,  of  London,  whose 
observation  of  its  utility  led  Mr.  Startin  to  try  it  in  the  Hospital  for  Skin  Dis- 
eases, where  it  came  into  extensive  use.  The  principal  cutaneous  diseases  in 
which.it  has  been  found  beneficial  are  pityriasis,  lepra,  herpes,  eczema,  psoriasis, 
prurigo,  and  lichen.  It  is  a  useful  addition  to  lotions  in  the  incrusted  form  of 
lupus,  and  in  various  syphilitic  and  strumous  eruptions.  It  is  also  useful  in 
chapped  skin  and  excoriated  surfaces.  Added  to  poultices,  in  a  proportion  vary- 
ing from  one-fourth  to  one-sixteenth,  it  has  the  effect  of  keeping  them  soft  for 
a  long  time.  To  collodium  it  gives  a  plasticity  which  renders  it  often  better 
suited  to  skin  affections.  Incorporated  in  very  small  proportion  with  extracts 
and  pills,  it  keeps  them  soft  and  free  from  raouldiness.  M-  Devergie,  in  giving 
the  results  of  his  trials  of  glycerin  in  skin  diseases,  thinks  its  virtues  have  been 
exaggerated,  and  that  it  is  not  superior  to  pure  lard  and  similar  fatty  substances ; 
though  it  has  the  advantages  of  liquidity  and  freedom  from  odour.  In  cases 
of  deafness,  from  deficiency,  accumulation,  or  hardness  of  the  cerumen,  and  at- 
tended with  dryness  of  the  meatus,  glycerin  is  an  excellent  remedy,  introduced 
into  the  canal  by  means  of  raw  cotton,  saturated  with  it.  In  relation  to  the  uses 

*  As  impure  glycerin  is  often  irritant  to  the  skin,  and  thus  unfitted  for  some  of  the 
most  important  uses  of  this  principle,  it  is  very  important  to  have  a  test  by  which  this 
kind  of  impurity  may  be  detected.  According  to  M.  Hager,  if  equal  volumes  of  the  irri- 
tating glycerin  and  pure  sulphuric  acid  be  mixed  in  a  glass  tube,  there  will  be  an  im- 
mediate disengagement  of  gas;  and,  after  the  escape  of  gas  has  ceased,  and  the  mixture 
allowed  to  rest,  a  renewed  agitation  will  cause  a  new  development  of  gas ;  and  this  phe- 
nomenon may  be  repeated  several  times ;  whereas,  if  the  glycerin  be  pure  and  uniri'itant, 
there  is  a  rise  of  temperature,  and  there  may  be  a  slight  discoloration,  but  no  efferves- 
cence, and  only  the  production  of  a  few  bubbles  of  air  on  agitation.  {Journ.  de  Pharm. 
et  de  Chhn.,  Nov.  1867,  p.  360.) — Note  to  the  thirteenth  edition. 


PART  I.  Glyccrina. — Glycyrrhiza.  488 

of  glycerin  in  diseases  of  the  ear,  the  reader  is  referred  to  a  paper  by  Mr.  Thomas 
Wakli'V,  in  ti>o  London  Lancet  for  Juno,  1849.  Glycerin  nmy  bo  prepared  as  an 
ointment,  for  which  formuhis  are  jfiven  by  Mf.  J.  Laidley,  and  by  Mr.  J.  H. 
Kcky.*  {Am.  Journ.  of  Pharm.,  xxii.  118,  and  x.xv.  27.)  It  is  recommended, 
in  its  perfectly  pure  state,  by  Dr.  Fouchor,  as  a  vehicle  in  collyria,  agreeing  with 
all  tho  substances  used  locally  in  diseases  of  the  eye,  except  nitrate  of  silver, 
which  it  decomposes.  (Ckem.  News,  Dec.  8,  18G0,  p.  306.)  Under  the  name 
of  plan  ma,  a  preparation  was  brought  into  notice,  in  the  year  1858,  by  Mr.  O.  F. 
Schacht,  as  a  substitute  for  ointments,  the  emollient  and  demulcent  pro|)ertie8  of 
which  it  possesses,  without  their  inconvenience,  whether  used  simply,  or  as  a  ve- 
hicle for  other  substances  to  be  employed  locally.  It  is  a  compound  of  glycerin 
and  starch,  and  is  prepared,  according  to  Mr.  Schacht,  by  mixing  70  grains  of 
starch  in  powder,  and  a  ttuidounce  of  glycerin,  heating  to  240°  until  the  union 
is  effected,  and  stirring  constantly.  After  the  vessel  is  removed  from  the  lire,  the 
stirring  should  bo  continued  moderately,  during  the  cooling  process,  to  secure  a 
proper  consistence.  As  the  plasma  is  liable  to  absorb  moisture,  it  should  be 
kept  in  well-closed  vessels.  (Pharm.  Journ.  and  Trans.,  Oct.  1866,  p.  210.) 

Glycerin  has  been  used  by  M.  Demarquay,  of  Paris,  as  a  dressing  in  hospital 
gangrene,  and  in  wounds  in  general.  The  wound  is  covered  with  folds  of  linen, 
dipped  in  tho  glycerin,  over  which  lint  is  applied,  and  secured  by  a  bandage. 
The  advantages  claimed  for  this  dressing  are  that  it  lessens  suppuration,  pro- 
motes cicatrization,  and,  when  removed,  leaves  the  wound  clean.  Glycerin,  used 
in  this  way,  has  been  tried  by  two  London  surgeons,  Mr.  Skey  and  Mr,  Hutch- 
inson, and  both  conclude  that  it  possesses  no  particular  virtues.  It  is  con- 
ceded, however,  that  it  is  an  agreeable  application,  causes  no  smarting,  excludes 
the  air,  keeps  the  sore  moist,  and  does  not  adhere  to  its  edges ;  and  these  are 
no  small  recommendations.  It  has  the  advantage  over  bland  oils  that  it  may  be 
readily  washed  from  the  wound,  on  account  of  its  solubility  in  water.  (See  Am. 
Journ.  of  Med.  Sci.,  July,  1856,  p.  253.)f  The  vaccine  lymph  and  scab  have 
been  dissolved  in  glycerin  with  a  view  to  the  preservation  of  the  virus,  and  Dr. 
Andrews,  of  Chicago,  has  successfully  vaccinated  with  the  solution;  but  the 
expedient,  to  say  the  least,  is  of  doubtful  advantage. 

Off.  Prep.  Glycerinum  Acidi  Carbolici,  Br.;  Glycerinum  Acidi  Gallici,  Br.; 
Glycerinum  Acidi  Tannici,  Br.;  Glycerinum  Amyli,  Br.;  Glycerinum  Boracis, 
Br.;  Linimentum  Potassii  lodidi  cum  Sapone,  Br.  B. 

GLYCYRRHIZA.  U.  S, 
Liquorice  Root, 

The  root  of  Glycyrrhiza  glabra.  U.  S. 

Off.  Syn.  Glycyrrhizse  Radix.  Liquorice  Boot.  The  root  or  underground 
^stem,  fresh  and  dried,  of  Glycyrrhiza  glabra.  Br. 

Bois  de  r^glisse,  Fr.;  Siisaholzwurzel,  Oerm.;  Liquirizia,  Ital.;  Kegaliza,  Span. 
Glycyrrhiza.  Sex.  Syst.  Diadelphia  Decandria.  —  Nat.  Ord.  Leguminosae 
)r  Fabaceae. 

*  Mr.  Ecky's  glycerin  ointment  is  made  as  follows.  Take  of  spermaceti  half  an  ounce  ; 
hite  wax  a  drachm;  oil  of  almonds  two  fluidounces;  glycerin  a  Jluidounce.  Melt  the 
ormaceti  and  wax  with  the  oil  of  almonds  by  a  moderate  heat.  Then,  having  poured 
e  melted  liquid  into  a  Wedgwood  mortar,  add  the  glycerin,  and  rub  until  the  ingre- 
ients  are  thoroughly  mixed  and  cool.  This  ointment  may  be  used  with  advantage  in 
'  aps  and  excoriations. 

.  ^  Glyconine.     Under  this  name  has  been  several  years  employed,  in  France,  both  for 

"cal  purposes  and  for  those  of  the  toilet,  an  emulsion  made  of  glycerin  and  the  3'elk 

Wnen  these  two  substances  are  rubbed  together,  they  unite  to  form  a  very  inti- 

mixturc,  which  remains  transparent.     It  has  the  consistence  of  honey,  and  forms 

opaque  emulsion  with  water.     It  may  be  preserved  almost  indefinitely.     The  usual 

proportions  of  the  ingredients  are  four  parts  of  tho  yelk  of  eggs,  and  five  parts  of  very 

pure  glycerin.     It  is  largely  used  in  the  hospitals  as  a  dressing  for  burns,  and  a  local 

application  in  erysipelas,  fissures  of  the  nipples,  and  various  cutaneous  affeotions.   {Arch. 

Chniral.  de  Med.,  Mai,  1868,  p.  6W.)—Note  to  the  thirteenth  edition. 
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Gen.  Ch.  Calyx  bilabiate ;  upper  lip  three-cleft,  lower  undivided.  Legume 
ovate  compressed.  Willd. 

Olycyrrhiza  glabra.  Willd.  Sp.  Plant,  iii.  1144;  Woodv.  Med.  Bot.p.  420, 
t.  152;  Carson,  Illust.  of  Med.  Bot.  i.  38,  pi.  32.  The  liquorice  plant  has  a  per- 
ennial root,  which  is  round,  succulent,  tough,  and  pliable,  furnished  with  sparse 
fibres,  rapid  in  its  growth,  and  in  a  sandy  soil  penetrates  deeply  into  the  ground. 
The  stems  are  herbaceous,  erect,  and  usually  four  or  five  feet  in  height,  have  few 
branches,  and  are  garnished  with  alternate,  pinnate  leaves,  consisting  of  several 
pairs  of  ovate,  blunt,  petiolate  leaflets,  with  a  single  leaflet  at  the  end,  of  a  pale- 
green  colour,  and  clammy  on  their  under  surface.  The  flowers  are  violet  or 
purple,  formed  like  those  of  the  pea,  and  arranged  in  axillary  spikes  supported 
on  long  peduncles.  The  calyx  is  tubular  and  persistent.  The  fruit  is  a  com- 
pressed, smooth,  acute,  one-celled  legume,  containing  from  one  to  four  small 
kidney-shaped  seeds. 

The  plant  is  a  native  of  the  south  of  Europe,  Barbary,  Syria,  and  Persia;  and 
is  cultivated  in  England,  the  north  of  France,  and  Germany.  Much  of  the  root 
imported  into  this  country  comes  from  Messina  and  Palermo  in  Sicily.  It  is 
also  largely  produced  in  the  north  of  Spain,  where  it  is  an  important  article  of 
commerce.  It  is  not  improbable  that  a  portion  of  the  root  from  Italy  and  Sicily 
is  the  product  of  G.  echinata,  which  grows  wild  in  Apulia.  This  species  is  also 
abundant  in  the  south  of  Russia,  where,  according  to  Hayne,  sufficient  extract 
is  prepared  from  it  to  supply  the  whole  Russian  empire. 

A  species  of  Glycyrrhiza,  G.  lepidota,  grows  abundantly  about  St.  Louis,  in 
the  State  of  Missouri,  and  flourishes  along  the  banks  of  the  Missouri  river  to  its 
source.  It  is  probably  the  same  as  the  liquorice  plant  mentioned  by  Mackenzie 
as  growing  on  the  northern  coast  of  this  continent.  Mr.  Nuttall  states  that  its 
root  possesses  in  no  inconsiderable  degree  the  taste  of  liquorice. 

Properties.  The  liquorice  root  of  the  shops  is  in  long  pieces,  varying  in  thick- 
ness from  a  few  lines  to  more  than  an  inch,  fibrous,  externally  grayish-brown 
and  wrinkled  by  desiccation,  internally  yellowish,  without  smell,  and  of  a  sweet 
mucilaginous  taste,  mingled  with  a  slight  degree  of  acrimony.  It  is  often  worm- 
eaten  and  more  or  less  decayed.  The  best  pieces  are  those  which  have  the  bright- 
est yellow  colour  internally,  and  of  which  the  layers  are  distinct.  The  powder 
is  of  a  grayish-yellow  colour,  when  the  root  is  pulverized  without  being  deprived 
of  its  epidermis ;  of  a  pale  sulphur-yellow,  when  the  epidermis  has  been  removed. 
Robiquet  found  the  following  ingredients  in  liquorice  root;  I.  a  peculiar  trans- 
parent yellow  substance,  called  glycyrrhizin  or  glycion,  pf  a  sweet  taste,  scarcely 
soluble  in  cold  water,  very  soluble  in  boiling  water,  with  which  it  gelatinizes  on 
cooling,  thrown  down  from  its  aqueous  solution  by  acids,  readily  soluble  in  cold 
alcohol,  insusceptible  of  the  vinous  fermentation,  yielding  no  oxalic  acid  by  the 
action  of  the  nitric,  arid  therefore  wholly  distinct  from  sugar;  2.  a  crystallizable 
principle  named  agedoite  by  Robiquet,  but  subsequently  proved  to  be  identical 
with  asparagin;  3.  starch;  4.  albumen;  5.  a  brown  acrid  resin;  6.  a  brown 
azotized  extractive  matter;  1.  lignin;  8.  salts  of  lime  and  magnesia,  with  phos- 
phoric, sulphuric,  and  malic  acids.  Robiquet  prepared  glycyrrhizin  by  subject- 
ing a  strong  cold  infusion  of  the  root  to  ebullition,  in  order  to  separate  the 
albumen;  then  filtering,  precipitating  with  acetic  acid,  and  washing  the  pre- 
cipitate with  water  to  remove  any  adhering  acid.  It  may  be  still  further  purified 
by  solution  in  absolute  alcohol,  and  evaporation  at  a  very  gentle  heat.  According 
to  Dr.  T.  Lade,  glycyrrhizin,  as  it  exists  in  the  root,  is  rendered  soluble  in  water 
by  combination  with  inorganic  bases,  such  as  lime  and  ammonia,  from  which  it 
is  separated  by  the  addition  of  an  acid.  From  the  observations  of  Dr.  Lad6,  it 
is  to  be  inferred  that  this  principle  has  no  affinity  for  the  acids,  but  combines 
with  salifiable  bases,  forming  salts  of  various  degrees  of  solubility.  Its  sweetness 
is  retained  in  the  compounds  which  it  forms  with  the  alkalies.  It  consists  of 
carbon,  hydrogen,  and  oxygen,  and  ranks  among  the  glucosides.  Its  formula,  ac- 
cording to  M.  Gorup-Besanez,  is  C^gHjgOjg,  according  to  VogeljCjgHjjOg.  {Journ. 
de  Pharm.,  Juillet,  1861,  p.  12.) 
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An  extract  of  liquorice  root  in  brought  from  Spain  and  Italy,  and  much  used 
under  the  nain«  of  liquorice.  (See  Extractum  Qlycyrrhizx.) 

Medical  Pi'oj>erlifii  and  Usea.  Liquorice  root  is  an  excellent  denmlcent,  well 
adapted  to  catarrhal  affections,  and  to  irritations  of  the  mucous  membrane  of  the 
bowels  and  urinary  passages.  It  is  best  given  in  the  form  of  decoction,  either 
alone,  or  comliiued  with  other  demulcents.  It  is  frequently  employed  as  an  addi- 
tion to  the  decoctions  of  acrid  or  irritating  vegetable  substances,  such,  for  ex- 
ample, as  seneka  and  mezereon,  the  acrimony  of  which  it  covers,  while  it  renders 
them  more  acceptable  to  the  stomach.  Before  being  used,  it  should  be  deprived 
of  its  cortical  part,  which  is  somewhat  acrid,  without  possessing  the  peculiar 
virtues  of  the  root.  The  decoction  may  be  prepared  by  boiling  an  ounce  of  the 
bruised  root,  for  a  few  minutes,  in  a  pint  of  water.  By  long  boiling,  the  acrid 
resinous  principle  is  extracted.  Perhaps,  however,  to  this  principle  may  in  part 
be  ascribed  the  therapeutical  virtues  of  liquorice  root  in  chronic  bronchial  dis- 
eases. The  powder  is  used  in  the  preparation  of  pills,  either  to  give  due  con- 
sistence, or  to  cover  their  surface  and  prevent  them  from  adhering  together. 

Off.  Prep.  Confectio  Tercbinthinse,  Br.;  Decoctum  Sarsse  Compositum,  Br.; 
Decoctura  Sar-saparillae  Compositum,  U.S.;  Extractum  Glycyrrhizse,  Br.;  Ex- 
tractum Sarsaparillas  Fluidum  Compositum,  C/^/S.;  Infusum  Lini, ifr.;  Infusum 
Lini  Compositum,  U.  S.;  Pilula  Ferri  lodidi,  Br.;  Pil.  Hydrargyri;  Syrupus 
Sarsapariiia;  Compositus,  U.  S.  W. 

GOSSYPII  RADIX.  U.S.  Secondary. 
Cotton  Root. 
The  root  of  Gossypium  herbaceum,  and  of  other  species  of  Gossypium.  U.  S. 

GOSSYPIUM.  U.S., Br. 
Cotton. 

A  filamentous  substance  separated  from  tne  seed  of  Gossypium  herbaceum, 
and  of  other  species  of  Gossypium.  U.  S.  The  hairs  of  the  seed  of  various  species 
of  Gossypium,  carded.  Br. 

Coton,  Fr.;  Baumwolle,  Oerm.;  Cotone,  Ital.;  Algodon,  Span. 

Gossypium.  Sex.  Syst.  Monadelphia  Polyandria.  —  Nat.  Ord.  Malvaceae. 

Gen.  Ch.  Calyx  cup-shaped,  obtusely  five-toothed,  surrounded  by  a  three- 
parted  involucel,  with  dentate-incised,  cordate  leaflets,  cohering  at  the  base. 
Stigmas  three  to  five.  Capsule  three  to  five-celled,  many-seeded.  Seeds  sur- 
rounded by  a  tomentose  wool.  De  Cand. 

In  consequence  of  changes  produced  in  the  plants  of  this  genus  by  cultivation, 
btanists  have  found  great  diGSculty  in  determining  which  are  distinct  species, 
and  which  merely  varieties.  De  Candolle  describes  thirteen  species  in  his  Pro- 
dromus,  and  mentions  six  others ;  but  considers  them  all  uncertain.  Royle  de- 
scribes eight  and  admits  others.  Schwartz  thinks  they  may  all  be  referred  to  one 
original  species.  The  plants  inhabit  different  parts  of  tropical  Asia  and  Africa, 
and  many  of  them  are  cultivated  for  their  cotton  in  climates  adapted  to  their 
growth.  The  species  from  which  most  of  the  cotton  of  commerce  has  been 
thought  to  be  obtained,  is  the  one  specially  indicated  by  the  U.  S.  Pharmaco- 
poeia. According  to  Dr.  Royle,  it  is  the  India  cotton  which  is  produced  by  O. 
herbaceum,  while  O.  Barbadense  furnishes  all  the  cotton  of  N.  America,  and 
G.  Peruvianum  that  produced  in  Brazil,  Peru,  and  other  parts  of  S.  America. 
(See  vl?n.  Journ.  of  P harm.,  July,  1858,  p.  339.)  Dr.  A.  W.  Chapman,  how- 
ever, in  his  Flora  of  the  Southern  United  States  (N.  Y.,  A.  D.  1860,  p.  58), 
States  that  the  numerous  varieties  of  the  cotton-plant  are  now  referred  to  two 
species,  the  long-staple  or  sea-island,  to  G.  album  (Haw.),  and  the  short-staple 
or  upland,  to  G.  nigrum  (Haw.). 

Gossypium  herbaceum.  Linn.  Sp.  915 ;  De  Cand.  Prodrom.  i.  456.  This  is 
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a  biennial  or  triennial  plant,  with  a  branching  stem  from  two  to  six  feet  high, 
and  palmate  hoary  leaves,  the  lobes  of  which  are  somewhat  lanceolate  and  acute. 
The  flowers  are  pretty,  with  yellow  petals,  having  a  purple  spot  near  the  claw. 
The  leaves  of  the  involucel  or  outer  calyx  are  serrate.  The  capsule  opens  when 
ripe,  and  displays  a  loose  white  tuft  of  long  slender  filaments,  which  surround 
the  seeds,  and  adhere  firmly  to  the  outer  coating.  The  plant  is  a  native  of  Asia, 
but  is  cultivated  in  most  tropical  countries.  It  requires  a  certain  duration  of 
warm  weather  to  perfect  its  seeds,  and,  in  the  United  States,  cannot  be  culti- 
vated advantageously  north  of  Virginia. 

The  herbaceous  part  of  the  plant  contains  much  mucilage,  and  has  been  used 
as  a  demulcent.  The  seeds  yield  by  expression  a  fixed  oil  of  the  drying  kind, 
which  is  employed  for  making  soap  and  other  purposes.*  The  root  has  been 
supposed  to  possess  medical  virtues,  and  is  now  recognised  by  the  U.  S.  Pharma- 
copoeia. Another  officinal  portion,  and  that  for  which  the  plant  is  cultivated, 
is  the  filamentous  substance  surrounding  the  seeds.  This  when  separated  con- 
stitutes the  cotton  of  commerce. 

Cotton  consists  of  filaments,  which,  under  the  microscope,  appear  to  be  flat- 
tened tubes,  with  occasional  joints  indicated  by  transverse  lines.  It  is  without 
smell  or  taste,  insoluble  in  water,  alcohol,  ether,  the  oils,  and  vegetable  acids, 
soluble  in  strong  alkaline  solutions,  and  decomposed  by  the  concentrated  mineral 
acids.  In  chemical  character,  it  bears  a  close  analogy  to  lignin.  By  nitric  acid  it 
is  converted  into  that  remarkable  explosive  substance  denominated  gun  cotton, 
for  an  account  of  which,  as  well  as  of  a  valuable  adhesive  preparation  made  by 
dissolving  it  in  ether,  the  reader  is  referred  to  the  articles  Gun  Cotton  and  Col- 
lodium.  For  medical  use  it  should  be  carded  into  thin  sheets ;  or  the  wadding 

*  Cotton-seed  Oil.  This  is  obtained  by  expression  from  the  seeds  previously  deprived  of 
their  shells.  In  this  state,  they  yield  two  gallons  of  oil  to  the  bushel.  As  first  obtained, 
it  is  thick  and  turbid,  but  deposits  a  portion  of  its  impurities  on  standing.  Besides  this 
crude  oil,  there  are  three  varieties  in  the  shops  of  the  South,  more  or  less  purified,  recog- 
nised as  the  clarified,  tlie  refined,  and  the  winter-bleached.  The  last-mentioned  is  of  a  pale- 
straw  colour,  a  mild  peculiar  odour,  and  a  bland  sweetish  taste,  not  unlike  that  of  almond 
oil.  The  oil  is  used  in  the  preparation  of  woollen  cloth  and  morocco  leather,  and  for  oil- 
ing machinery.  There  seems  to  be  some  doubt  of  its  drying  qualities.  It  has  been  found 
to  be  an  excellent  substitute  for  almond  and  olive  oil  in  jnost  pharmaceutical  prepara- 
tions in  which  thej^  are  employed ;  but  does  not  answer  well  in  the  formation  of  the  lead 
plaster.  Citrine  ointment  carefully  prepared  with  it,  too  great  heat  being  avoided,  re- 
tains long  a  rich-orange  colour  and  proper  unctuous  consistence.  Its  sp.  gr.  is  stated  at 
0-921.  It  is  insoluble  in  alcohol,  soluble  in  not  less  than  its  own  bulk  of  ether,  and  dis- 
solved in  all  proportions  by  chloroform.  By  sulphuric  acid  it  is  made  deep-red,  almost 
brown;  but  it  is  not  obviously  affected  by  nitric  and  muriatic  acids.  These  interesting 
facts  have  been  extracted  from  a  dissertation  by  Mr.  Wm.  Henry  Weatherby,  whose 
residence  in  a  cotton-growing  district  of  the  South  gave  him  peculiar  opportunities.  (See 
Am.  Journ.  of  Pharm.,  May,  1861,  p.  208.) — Note  to  the  twelfth  edition. 

Since  the  above  remarks  were  made,  the  subject  of  cotton-seed  oil  has  been  examined  by 
Dr.  A.  Adriani,  the  results  obtained  by  whom  have  been  published  in  the  London  Chemi- 
cal News  (Jan.  7,  1865,  p.  5),  to  which  the  reader  is  referred.  The  following  are  among 
the  more  important  statements  contained  in  Dr.  Adriani 's  paper.  The  product  of  the 
expressed  seeds  is  from  15  to  18  per  cent.  In  its  impure  state  it  is  dark  reddish-bxown, 
not  quite  clear,  and  contaminated  with  mucilage  and  albumen.  In  this  state,  its  sp.gr. 
varies  from  0-930  to  0-932,  which  is  increased,  by  washing  with  boiling  water,  to  0-934. 
The  latter  sp.gr.  is  very  nearly  that  of  linseed  oil,  which  this  oil  also  closely  resembles 
in  taste  and  odour,  and  in  its  drying  property.  The  colour  is  not  essential  to  the  oil, 
being  dependent  on  the  oxidation  of  a  peculiar  substance  contained  in  the  seeds. 

The  oil  is  clarified  by  first  boiling  it  with  water  to  separate  the  mucilage,  and  then 
heating  it  with  a  weak  solution  of  caustic  potassa,  by  which  the  colouring  matter  is  re- 
moved. As  this  oil  is  said  to  be  much  used  in  England  for  adulterating  olive  oil,  a  test 
to  distinguish  it  is  very  desirable ;  and,  according  to  Mr.  K.  Keynolds,  nitrate  of  mercury 
will  answer  the  purpose.  Of  this  a  test-solution  may  be  made  by  dissolving,  without 
heat,  6  parts  of  mercury  in  7-5  parts  of  nitric  acid  of  1-36.  This  salt  has  th& effect,  when 
mixed  with  olive  oil,  of  entirely  solidifying  and  hardening  it.upon  standing ;  while  under 
the  same  circumstances  the  cotton-seed  oil  remains  fluid.  If  the  two  oils  are  mixed, 
an  intermediate  effect  is  produced ;  the  oil,  though  possibly  solidified,  remaining  soft  and 
pasty,  and  not  becoming  hard  like  pure  olive  oil.  [Pharm.  Journ.  and  Trans.,  2d  ser., 
vii.  226.) — Note  to  the  thirteenth  edition. 
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of  the  millinors  maybe  employed,  consisting  of  sheets  somewbat  stiffened,  and 
glazed  on  the  surface  by  stairlj.  In  the  latter  case,  the  sheets  should  l)e  split 
open  when  ap|)'ieil.  It  is  said  that  air,  passed  through  cotton,  loses  the  pro- 
perty of  in<lucing  the  putrefactive  fermentation  in  animal  sulistances. 

Medical  Properties,  dr.  Cotton  has  been  used  from  time  itnmemorial  for  the 
fabrication  of  cloth  ;  but  it  is  only  of  late  that  it  has  entered  the  catalogue  of 
medicines.  It  is  chiefly  employed  in  recent  bums  and  scalds ;  an  application 
of  it  adopted  from  popular  practice.  It  is  said  to  relievo  the  pain,  diminish  the 
inflammation,  prevent  vesication,  and  very  much  to  hasten  the  cure.  Whatever 
advantages  re.^ult  from  it  are  probably  ascribablo  to  the  absorption  of  effused 
liquids,  and  the  protection  of  the  part  affected  from  the  air.  It  is  applied  in 
thin  and  successive  layers;  and  benefit  is  said  to  result  from  the  application  of 
a  bandage  when  the  skin  is  not  too  much  inflamed.  We  have,  however,  seen 
cotton  do  much  harm  in  burns,  by  becoming  consolidated  ov<jr  a  vesicated  sur- 
face, and  acting  as  a  mechanical  irritant.  Such  a  result  may  be  prevented  by 
first  dressing  tlie  burn  with  a  piece  of  fine  linen  S])read  with  simple  ointment. 
Cotton  is  also  recommended  in  erysipelas,  and  as  a  dressing  for  blisters;  and  we 
have  found  it  useful,  applied  in  a  large  batch  over  parts  affected  with  rheuma- 
tism, especially  in  lumbago. 

The  root  of  the  cotton  plant  has  been  employed  by  Dr.  Bouchelle,  of  Missis- 
sippi, who  believes  it  to  be  an  excellent  emmenagogue,  and  not  inferior  to  ergot 
in  promoting  uterine  contraction.  He  states  that  it  is  habitually  and  effectually 
resorted  to  by  the  slaves  of  tiie  South  for  producing  abortion ;  and  thinks  that 
it  acts  in  this  way  without  injury  to  the  general  health.  To  assist  labour,  he 
employs  a  decoction  made  by  boiling  four  ounces  of  the  inner  bark  of  the  root 
in  a  quart  of  water  to  a  pint,  and  gives  a  wineglassful  every  twenty  or  thirty 
minutes.  (  West.  Journ.  of  Med.  and  Surg.,  Aug.  1840.)  Dr.  T.  J.  Shaw,  of  Ten- 
nessee, thinks  it  superior,  in  the  treatment  of  amenorrhcea,  to  any  other  emmena- 
gogue, and  equal  to  ergot  as  a  parturient,  while  attended  with  less  danger. 
He  uses  a  tincture  made  by  macerating  eight  ounces  of  the  dried  bark  of  the 
root  in  two  pounds  of  diluted  alcohol  for  two  weeks,  and  gives  a  drachm  three 
or  four  times  a  day.  (Nashv.  Journ.  of  Med.  and  Surg.,  July,  1855.)  Mr.  Weath- 
erby  denies  the  statement  that  the  root  is  used  for  producing;  abortion  among 
the  slaves,  at  least  within  his  observation.  Dr.  Bellamy,  of  Columbus,  Geo., 
who  has  had  much  experience  with  the  root,  fully  confirms  the  favourable  state- 
ment of  Dr.  Bouchelle.  He  thinks  it  most  effectual  when  collected  as  late  in  the 
^^tumn  as  possible,  before  frost.  {Atlanta  Med.  and  Surg.  Journ.,  Oct.  1866.) 
^^K  Cotton  seeds  have  been  employed  in  our  Southern  States  with  great  asserted 
'^Wccess  in  the  treatment  of  intermittents.  In  a  communication  from  Prof.  H.  R. 
Frost  to  the  Gharleaton  Medical  Journal  for  May,  1850,  it  is  stated,  on  the 
authority  of  Dr.  W.  K.  Davis,  of  Monticello,  that  this  application  of  the  cotton 
seed  originated  with  a  planter  in  Newberry  District,  S.  Carolina,  who  had  often 
used  the  remedy  in  intermittents,  and  never  failed  to  effect  a  cure.  A  pint  of  the 
seeds  is  boiled  in  a  quart  of  water  to  a  pint,  and  a  teacupful  of  the  decoction  is 
given  to  the  patient  in  bed,  an  hour  or  two  before  the  expected  return  of  the  chill. 
Off.  Prep.  Collodium,  U.  S.;  Pyroxylin,  Br.  W. 

GRAN  ATI  FRUCTUS  CORTEX.  U.S. 
Pomegranate  Rind. 
The  rind  of  the  fruit  of  Punica  Granatum.  U.  S. 

GRANATI  RADICIS  CORTEX.  U.S.,  Br. 
Bark  of  Fbmegranate  Root. 

The  bark  of  the  rootof  Punica  Granatum.  U.S.  The  dried  barkof  the  root.  Br. 
Ecorcn  de  granade,  Fr.;  Granatapfel-Echalin,  Oerm.;  Malicorio,  Scorza  del  luclogra- 
aati,  Itcd.;  Corteza  de  granada,  Span. 
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PuNiCA,  Sex.Syst.  Icosandria  Monogynia. — Nat.Ord.  Myrtaceae. 

Gen.  Ch.  Calyx  five-cleft,  superior.  Petals  five.  Pome  many-celled,  many- 
seeded.  Willd. 

Punica  Oranatum.  Willd.  Sp.  Plant,  ii.  981 ;  Wood  v.  Med.  Bot.  p.  531,  t. 
190;  Carson,  Illust.  of  lied.  Bot.  i.  45,  pi.  38.  The  pomegranate  is  a  small 
shrubby  tree,  attaining  in  favourable  situations  the  height  of  twenty  feet,  with 
a  very  unequal  trunk,  and  numerous  branches,  which  sometimes  bear  thorns. 
The  leaves  are  opposite,  entire,  oblong  or  lance-shaped,  pointed  at  each  end, 
smooth,  shining,  of  a  bright-green  colour,  and  placed  on  short  footstalks.  The 
flowers  are  large,  of  a  rich  scarlet  colour,  and  stand  at  the  end  of  the  young 
branches.  The  petals  are  roundish  and  wrinkled,  and  are  inserted  into  the  upper 
part  of  the  tube  of  the  calyx,  which  is  red,  thick,  and  fleshy.  The  fruit  is  a 
globular  berry,  about  the  size  of  an  orange,  crowned  with  the  calyx,  covered 
Avith  a  reddish-yellow,  thick,  coriaceous  rind,  and  divided  internally  into  many 
cells,  which  contain  an  acidulous  pulp,  and  numerous  oblong,  angular  seeds. 

This  tree  grows  wild  upon  both  shores  of  the  Mediterranean,  in  Arabia,  Persia, 
Bengal,  China,  and  Japan,  has  been  introduced  into  the  East  and  West  Indies, 
and  is  cultivated  in  all  civilized  countries,  where  the  climate  is  sufficiently  warm 
to  allow  the  fruit  to  ripen.  In  higher  latitudes,  where  it  does  not  bear  fruit,  it 
is  raised  in  gardens  and  hot-houses  for  the  beauty  of  its  flowers,  which  become 
double,  and  acquire  increased  splendour  of  colouring  by  cultivation.  Doubts 
have  been  entertained  as  to  its  original  country.  The  name  of  Punicum  ma- 
lum, applied  by  the  ancients  to  its  fruit,  implies  that  it  was  abundant  at  an 
early  age  in  the  vicinity  of  Carthage.  The  fruit,  for  which  the  plant  is  cultivated, 
varies  much  in  size  and  flavour.  It  is  said  to  attain  greater  perfection,  in  both 
these  respects,  in  the  West  Indies  than  in  its  native  country.  The  pulp  is  i*ed, 
succulent,  pleasantly  acid,  and  sweetish,  and  is  used  for  the  same  purposes  as 
the  orange.  The  rind  of  the  fruit  and  bark  of  the  root  are  the  parts  indicated  in 
the  U.  S.  Pharmacopoeia,  the  latter  only  in  the  British.  The  flowers  were  for- 
merly recognised  by  the  Dublin  College,  and  the  seeds  are  officinal  in  Franco. 

Bind  of  the  Fruit.  This  is  presented  in  commerce  under  the  form  of  irregular 
fragments,  hard,  dry,  brittle,  of  a  yellowish  or  reddish-brown  colour  externally, 
paler  within,  without  smell,  and  of  an  astringent,  slightly  bitter  taste.  It  con- 
tains a  large  proportion  of  tannin,  and  in  countries  where  the  tree  abounds  has 
been  employed  for  tanning  leather. 

Flowers.  The  flowers,  sometimes  called  balaustines,  are  inodorous,  have  a 
bitterish,  astringent  taste,  and  impart  a  violet-red  colour  to  the  saliva.  They 
contain  tannic  and  gallic  acids,  and  were  used  by  the  ancients  in  dyeing. 

Bark  of  the  Boot.  The  roots  of  the  pomegranate  are  hard,  heavy,  knotty, 
ligneous,  and  covered  with  a  bark  which  is  yellowish-gray  or  ash-gray  on  the 
outer  surface,  and  yellow  on  the  inner.  As  found  in  the  shops,  the  bark  is  in 
quills  or  fragments,  breaks  with  a  short  fracture,  has  little  or  no  smell,  colours 
the  saliva  yellow  when  chewed,  and  leaves  in  the  mouth  an  astringent  taste 
Avithout  'disagreeable  bitterness.  It  contains,  according  to  M.  Latour  de  Trie, 
fatty  matter,  tannin,  gallic  acid,  a  saccharine  substance  having  tl>e  properties  of 
mannite,  resin,  wax,  and  chlorophyll,  besides  insoluble  matters.  The  name  of 
punicin  has  been  given  by  Giovanni  Righini  to  a  peculiar  principle  which  he 
extracted  from  the  bark.  It  has  the  aspect  of  an  oleo-resin,  afi'ects  the  nostrils 
somewhat  like  medicinal  veratria,  and  is  of  an  acrid  taste.  It  may  be  obtained 
by  rubbing  a  hydro-alcoholic  extract  of  the  bark  with  one-eighth  of  hydrate  of 
potassa,  heating  the  mixture  with  eight  parts  of  pure  water  gradually  added,  and 
then  dropping  in  dilute  sulphuric  acid  to  saturate  the  potassa.  The  punicin 
subsides,  and  may  be  separated  by  filtration.  (Journ.  de  Pharm.,  3e  ser.,  v. 
298.)  The  infusion  of  the  bark  yields  a  deep-blue  precipitate  with  salts  of  iron, 
and  a  yellowish-white  precipitate  with  solution  of  gelatin.  The  inner  surface 
of  the  bark,  steeped  in  water  and  then  rubbed  on  paper,  produces  a  yellow  stain, 
which,  by  the  contact  of  sulphate  of  iron,  is  rendered  blue,  and  by  that  of  nitric 
acid  acquires  a  slight  rose  tint,  which  soon  vanishes.  {Ibid.,  xvii.  438.)    These 
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properties  servo  to  distinguish  tliis  bark  from  those  of  the  box  root  and  l>arborr3r, 
with  which  it  is  said  to  Im)  sunietiiucs  adulterated.  When  used  it  should  be 
separated  from  the  ligneous  portion  of  the  root,  as  the  latter  is  inert. 

Medical  rroperties  and  Use».  The  rind  of  the  fruit  is  astringent,  and  in  the 
form  of  decoction  is  sometimes  employed  in  diarrhoea  and  colliquative  sweats, 
and.  more  frequently,  as  an  injection  in  loucorrhoja,  and  as  a  gargle  in  sorethroat 
in  the  earlier  stages,  or  after  the  inflammatory  action  has  in  some  measure  sul>- 
sided.  The  i)owdered  rind  has  also  been  recommended  in  intermittent  fever. 
The  flowers  have  the  same  medical  properties,  and  are  used  for  the  same  pur- 
poses. The  bark  of  the  root  was  used  by  the  ancients  as  a  vermifuge,  and  is 
recommended  in  the  writings  of  Avicenna;  but  was  unknown  in  modern  prac- 
tice till  brought  into  notice  by  Dr.  F.  Buchanan,  who  learned  its  powers  in  India. 
The  Mahometan  physicians  of  Hindostan  consider  it  a  specific  against  tsenia. 
One  of  these  practitioners,  having  relieved  an  English  gentleman  in  1804,  was 
induced  to  di.sclose  his  secret,  which  was  then  made  public.  Numerous  cures 
were  subsequently  effected  in  Europe;  and  there  can  be  no  doubt  of  the  occa- 
sional efficacy  of  the  remedy.  The  French  writers  prefer  the  product  of  the  wild 
pomegranate,  growing  on  the  borders  of  the  Mediterranean,  to  that  of  the  plant 
cultivated  in  gardens  for  ornamental  purposes.  The  bark  may  be  administered 
in  powder  or  decoction  ;  but  the  latter  form  is  usually  preferred.  The  decoction 
is  prepared  by  macerating  two  ounces  of  the  bruised  bark  in  two  pints  of  water 
for  twenty-four  hours,  and  then  boiling  to  a  pint.  Of  this  a  wineglassful  may 
be  given  every  half  hour,  hour,  or  two  hours,  until  the  whole  is  taken.  It  often 
nauseates  and  vomits,  and  usually  purges.  Portions  of  the  worm  often  come 
away  soon  after  the  last  dose.  It  is  recommended  to  give  a  dose  of  castor  oil, 
and  to  diet  the  patient  strictly  on  the  day  preceding  the  administration  of  the 
remedy;  and,  if  it  should  not  operate  on  the  bowels,  to  follow  it  by  castor  oil, 
or  an  enema.  If  not  successful  ou  the  first  trial,  it  should  be  repeated  daily  for 
three  or  four  days,  until  the  worm  is  discharged.  It  appears  to  have  been  used 
by  the  negroes  of  St.  Domingo  before  its  introduction  into  Europe. 

The  dose  of  the  rind  and  flowers  in  powder  is  from  twenty  to  thirty  grains. 
A  decoction  may  be  prepared  in  the  proportion  of  an  ounce  of  the  medicine  to  a 
pint  of  water,  and  given  in  the  dose  of  a  fluidounce.  The  seeds  are  demulcent 

Off.  Prep,  of  the  Bark  of  the  Root.  Decoctum  Granati  Radicis,  Br.     W. 

GUAIACI  LIGNUM.  U.S., Br. 
Guaiacum  Wood. 

The  wood  of  Guaiacum  officinale.  U.S.  The  wood  reduced  by  the  turning- 
lathe  to  the  form  of  a  coarse  powder  or  small  chips.  Br. 

Bois  do  g&jac,  Fr.;  Pockenholz,  Germ.;  Legno  guaiaco,  Ttal.;  Qimjneo,  Span. 

Guaiacum.  Sex.  Syst.  Decandria  Monogynia.  —  Nat.Ord.  Zygophyllaceae. 

Gen.  Gh.  Calyx  five-cleft,  unequal.  Petals  five,  inserted  into  the  calyx.  Cap- 
sule angular,  three  or  five-celled.  Willd. 
^^  Ouaiacuvi  officinale.  Willd.  Sp.  Plant,  ii.  538;  Woodv.  Med.  Bot.  p.  557, 
^Pl.  200 ;  Carson,  Illust.  of  Med.  Bot.  i.  25,  pi.  17.  This  is  a  large  tree,  of  very 
slow  growth.  When  of  full  size  it  is  from  forty  to  sixty  feet  high,  with  a  trunk 
four  or  five  feet  in  circumference.  The  branches  are  knotted,  and  covered  with 
an  ash-coloured  striated  bark.  That  of  the  stem  is  of  a  dark-gray  colour,  varie- 
gated with  greenish  or  purplish  spots.  The  leaves  are  opposite,  and  abruptly 
.  pinnate,  consisting  of  two,  three,  and  sometimes  four  pairs  of  leaflets,  which 
are  obovate,  veined,  smooth,  shining,  dark-green,  from  an  inch  to  an  inch  and  a 
half  long,  and  almost  sessile.  The  flowers  are  of  a  rich  blue  colour,  stand  on  long 
peduncles,  and  grow  to  the  number  of  eight  or  ten  at  the  axils  of  the  upper 
leaves.  The  seeds  are  solitary,  hard,  and  of  an  oblong  shape. 

G.  officinale  grows  in  the  West  Indies,  particularly  in  Hayti  and  Jamaica,  and 
is  found  also  in  the  warmer  parts  of  the  neighbouring  continent.  All  parts  of 
the  tree  are  possessed  of  medicinal  properties;  but  the  wood  and  the  concrete 
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juice  only  are  officinal.  The  bark,  though  much  more  efficacious  than  the  wood, 
is  not  kept  in  the  shops.  It  is  said  that  other  species  of  Guaiacum  contribute  to 
the  supplies  brought  into  the  market.  G.  sanctum  of  Linnaeus,  and  G.  arhoreuTii 
of  De  Candolle,  are  particularly  specified.  The  former,  however,  is  said  by  Wood- 
ville  not  to  be  sufficiently  characterized  as  a  distinct  species.  Fee  states  that  the 
Avood  of  G.  sanctum  is  paler,  and  less  heavy  and  hard  than  the  officinal. 

Guaiacum  wood  is  imported  from  Hayti  and  other  West  India  islands,  in  the 
shape  of  logs  or  billets,  covered  with  a  thick  gray  bark,  which  presents  on  its 
inner  surface,  and  upon  its  edges  when  broken,  numerous  shining  crystalline 
points.  These  were  supposed  by  Guibourt  to  be  benzoic  acid,  by  others  a  resin- 
ous exudation  from  the  vessels  of  the  plant;  but  Dr.  Otto  Berg  has  determined 
that  they  are  crystals  of  sulphate  of  lime.  The  billets  are  used  by  the  turners 
for  the  fabrication  of  various  instruments  and  utensils,  for  which  the  wood  is 
well  adapted  by  its  extreme  hardness  and  density.  It  is  kept  by  the  druggists 
and  apothecaries  in  the  state  of  shavings  or  raspings,  which  they  obtain  from 
the  turners.  It  is  commonly  called  lignum,  vitse,  a  name  which  obviously  origi- 
nated from  the  supposition  that  the  wood  was  possessed  of  extraordinary  reme- 
dial powers. 

Properties.  The  colour  of  the  sap-wood  is  yellow,  that  of  the  older  and  cen- 
tral layers  greenish-brown,  that  of  the  shavings  a  mixture  of  the  two.  It  is  said 
that,  when  the  wood  is  brought  into  a  state  of  minute  division,  its  colour  is  ren- 
dered green  by  exposure  to  the  air,  and  bluish-green  by  the  action  of  nitric  acid 
fumes;  and  the  latter  change  may  be  considered  as  a  test  of  its  genuineness. 
(Duncan.)  An  easier  test  is  a  solution  of  corrosive  sublimate,  which,  added  to 
the  shavings  and  slightly  heated,  causes  a  bluish-green  colour  in  the  genuine 
wood.  (Chem.  Gaz.,  no.  80,  Feb.  1846.)  Guaiacum  wood  is  almost  without 
smell  unless  rubbed  or  heated,  when  it  becomes  odorous.  When  bui'nt  it  emits 
an  agreeable  odour.  It  is  bitterish  and  slightly  pungent,  but  requires  to  be 
chewed  for  some  time  before  the  taste  is  developed.  It  contains,  according  to 
Trommsdorf,  26  per  cent,  of  resin,  and  0-8  of  a  bitter  pungent  extractive,  upon 
both  of  which,  probably,  though  chiefly  on  the  former,  its  medicinal  virtues 
depend.  (See  Guaiaci  Besina.)  It  yields  its  virtues  but  partially  to  water.  One 
pound  of  the  wood  afforded  to  Geiger  two  ounces  of  extract.  In  this  extract 
M.  Thierry  discovered  a  volatilizable  acid,  which  he  considered  peculiar,  and 
named  guaiacic  acid  (acide  gayacique).  He  obtained  it  by  treating  the  extract 
with  ether,  evaporating  the  liquid,  and  carefully  subliming  the  residue.  The  acid 
condenses  in  small,  brilliant  needles.  If  the  heat  be  p,ushed  too  far,  an  oil  is 
also  produced  w^hich  colours  the  crystals.  He  procured  the  same  acid  from  the 
guaiac  of  the  shops.  (Journ.  de  Pharm.,  xxvii.  381.)  According  to  Jahn,  how- 
ever, this  substance  is  nothing  more  than  benzoic  acid,  rendered  impure  by 
adhering  volatile  oil  and  resin.  (Pharm.  Central  Blatt,  1843,  p.  309.) 

Medical  Properties  and  Uses.  Guaiacum  wood  ranks  among  the  stimulant 
diaphoretics.  It  is  said  to  have  been  introduced  to  the  notice  of  European  prac- 
titioners by  the  natives  of  Hispaniola,  soon  after  the  discovery  of  America.  It 
was  used  in  Europe  so  early  as  1508,  and  attained  great  celebrity  as  a  remedy 
for  lues  venerea;  but  more  extended  experience  has  proved  it  to  be  wholly  in- 
adequate to  the  cure  of  that  disease ;  and  it  is  now  employed  simply  to  palliate 
the  secondary  symptoms,  or  to  assist  the  operation  of  other  and  more  efficient 
remedies.  It  is  thought  to  be  useful  also  in  chronic  rheumatism  and  gout,  scro- 
fula, certain  cutaneous  eruptions,  ozeena,  and  other  protracted  diseases  depend- 
ent on  a  depraved  or  vitiated  condition  of  the  system.  It  is  usually  exhibited  in 
decoction,  and  in  combination  with  other  medicines,  as  in  the  compound  decoc- 
tion of  sarsaparilla.  As  but  a  small  proportion  of  the  guaiac  contained  in  it  is 
soluble  in  water,  the  probability  is  that  its  virtues  have  been  greatly  overrated, 
and  that  the  good  which  has  followed  its  employment- resulted  rather  from  the 
more  active  medicines  with  which  it  is  associated,  or  from  the  attendant  regi- 
men, than  from  the  wood  itself.  The  simple  decoction  may  be  prepared  by  boil- 
ing an  ounce  in  a  pint  and  a  half  of  water  down  to  a  pint,  the  whole  of  which 
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may  bo  adminiBtered  in  divided  doaea  during  the  twenty-four  boure.    An  aque- 
ous extract  is  directed  by  tlie  French  Codex. 

OJ/'.J'rep.  Decoctuuj  Savma  CompoHituui,  Br.;  Dococtum  SarsapariilaeComp., 
U.  S.;  Syrupua  Sarsapurillte  Couip.,  U.  H,  W. 

GUAIACI  RESINA.  U.  S.y  Br. 
Guaiac. 

The  concrete  juice  of  Guaincum  officinale.  U.  S.  The  reain  obtained  from  the 
atom  by  natural  exudation,  by  incisions,  or  by  heat.  Br. 

K&incdogayac,  />>.;  Guajukharz,  Oerm.;  Kesinadcguajaco,  Hal.;  Rcsinadeguayaco, 
Span. 

For  a  description  of  Quaiacum  officinale,  see  GUAIACI  LIGNUM. 

Guaiac  is  the  concrete  juice  of  this  tree.  It  is  obtained  in  several  different 
modes.  The  most  simple  is  by  spontaneous  exudation,  or  by  incisions  made  into 
the  trunk.  Anotlier  method  is  by  Hawing  the  wood  into  billets  about  three  feet 
long,  boring  them  longitudinally  with  an  auger,  then  placing  one  end  of  the 
billet  on  the  fire,  and  receiving  iu  a  calabash  the  melted  guaiac,  which  flows  out 
through  the  hole  at  the  opposite  extremity.  But  the  plan  most  frequently  pur- 
sued is  probably  to  boil  the  wood,  in  the  state  of  chips  or  sawdust,  in  a  solu- 
tion of  common  salt,  and  skim  off  the  matter  which  rises  to  the  surface.  Guaiac 
is  brought  to  this  market  from  the  West  Indies.  It  is  usually  in  large  irregular 
pieces  of  various  size,  in  which  small  fragments  of  bark,  sand,  and  other  impu- 
rities are  mixed  with  the  genuine  guaiac,  so  as  to  give  to  the  mass  a  diversified 
appearance.  Sometimes  we  find  it  in  small  roundish  homogeneous  portions,  sepa- 
rate or  agglutinated ;  sometimes  in  homogeneous  masses,  prepared  by  melting 
and  straining  the  drug  in  its  impure  state.  It  is  probable  that  the  guaiac,  ob- 
tained from  the  billets  in  the  manner  above  described,  is  of  uniform  consistence. 

Properties.  The  masses  are  of  a  deep  greenish-brown  or  dark-olive  colour 
on  their  external  surface,  and  internally  wherever  the  air  could  penetrate. 
The  predominant  hue  of  those  parts  not  exposed  to  the  air  is  reddish- brown  or 
hyacinthine,  diversified,  however,  with  shades  of  various  colours.  The  odour  is 
feeble  but  fragrant,  and  is  rendered  stronger  by  heat.  The  taste,  which  is  at  first 
scarcely  perceptible,  becomes  acrid  after  a  short  period;  and  a  permanent  sense 
of  heat  and  pungency  is  left  in  the  mouth  and  fauces.  Guaiac  is  brittle,  and 
when  broken  presents  a  shining  glass-like  surface,  conchoidal  or  splintery,  with 
the  smaller  fragments  more  or  less  translucent.  It  is  readily  pulverized;  and 
the  powder,  at  firstof  a  light-gray  colour,  becomes  green  on  exposure  to  the  light. 
Its  sp.gr.  varies  from  1-2  to  1*23.  It  softens  in  the  mouth,  and  melts  with  a 
moderate  heat.  According  to  Mr.  Brando,  it  consists  of  91  per  cent,  of  a  pe- 
culiar substance  analogous  to  the  resins,  and  9  per  cent,  of  extractive.  Buchner 
found  798  parts  of  pure  resin,  and  201  of  bark  consisting  of  16*5  of  lignin, 
1-5  of  gum,  and  21  of  extractive ;  but  he  must  have  operated  on  the  unstrained 
guaiac.  An  acid  discovered  by  M.  Thierry  is  asserted  by  Jahn  to  be  benzoic 
acid.  Water  dissolves  a  small  proportion  of  guaiac,  not  exceeding  nine  parts 
in  100,  forming  an  infusion  of  a  greenish-brown  colourand  sweetish  taste,  which, 
upon  evaporation,  yields  a  brown  substance  soluble  in  hot  water  and  alcohol, 
but  .scarcely  so  in  ether.  Alcohol  takes  up  the  whole  with  the  exception  of  im- 
purities. The  tincture  is  of  a  deep-brown  colour,  is  decomposed  by  water,  and 
affords  blue,  green,  and  brown  precipitates,  with  the  mineral  acids.  It  is  coloured 
blue  by  nitric  acid  and  by  chlorine,  and  usually  by  spiritof  nitrous  ether ;  and  is 
similarly  changed  when  treated  successively  by  dilute  hydrocyanic  acid,  and  so- 
lution of  sulphate  of  copper.  Either  in  substance  or  tincture,  guaiac  gives  a  blue 
colour  to  gluten  and  substances  containing  it,  to  nmcilage  of  gum  arable,  to  milk, 
and  to  various  freshly  cut  roots,  as  the  potato,  carrot,  and  horseradish.  It  is 
soluble  also  in  ether,  alkaline  solutions,  and  sulphuric  acid.  The  solution  in  sul- 
phuric acid  is  of  a  rich  claret  colour,  deposits,  when  diluted  with  water,  a  lilac 
precipitate,  and,  when  heated,  evolves  charcoal.     Exposed  to  air  and  light, 
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guaiac  absorbs  oxygen  and  becomes  green,  and  the  change  takes  place  rapidly 
in  the  sunshine.  Tincture  of  guaiac  has  been  used  for  the  detection  of  blood 
stains,  which  it  does  by  the  blue  colour  produced  by  it,  when  in  contact  with 
the  red  colouring  matter  of  blood,  in  connection  with  some  ozonized  substance, 
especially  peroxide  of  hydrogen.  (Guy^s  Hosp.  Reports,  3d  ser.,  xiii.  432.) 

Guaiacin  is  a  nahie  given  to  the  pure  resinoid  principle  of  guaiac.  It  is  in- 
soluble in  water,  but  is  dissolved  readily  by  alcohol,  and  less  readily  by  ether.  It 
combines  with  the  alkalies,  forming  soluble  compounds,  which  are  decomposed  by 
the  mineral  acids  and  by  several  salts.  Hence  it  has  been  called  guaiacic  acid. 
It  has  been  obtained  in  crystals  by  Prof.  Hlasiwetz  by  first  forming  a  soap  with 
potassa,  dissolving  this  in  hot  solution  of  potassa,  precipitating  -with  muriatic 
acid,  washing  the  precipitated  resin,  and  then  dissolving  it  in  alcohol,  which 
yields  it  crystallized  by  spontaneous  evaporation.  (Annal.  der  Chem.  und 
Pharm.,  cxii.  183.)  It  differs  from  most  of  the  resins  in  being  converted  by 
nitric  acid  into  oxalic  acid  instead  of  artificial  tannin.  It  is  also  peculiar  in  the 
changes  of  colour,  already  alluded  to,  which  it  undergoes  under  the  influence  of 
various  reagents.  By  nitric  acid  and  chlorine  it  is  made  to  assume  successively 
a  green,  blue,  and  brown  colour.  These  changes  are  ascribed  by  Mr.  Brande  to 
the  absorption  of  oxygen,  which  forms  variously  coloured  compounds  according 
to  the  quantity  absorbed.  M.  Kossman  considers  guaiacin  to  be  a  glucoside, 
having,  by  heating  it  with  dilute  sulphuric  acid,  succeeded  in  converting  it  into 
glucose,  and  a  peculiar  principle  which  he  names  ga'iaretine.  (Journ.  de  Fharm., 
Aout,  1860,  p.  83.)  According  to  Jahn,  guaiac  resin  consists  of  three  distinct 
bodies,  viz.:  1.  a  soft  resin  soluble  in  ether  and  ammonia,  and  constituting  18"T 
per  cent.;  2.  another  soft  resin,  soluble  in  ether,  but  with  difficulty  dissolved  by 
ammonia,  amounting  to  58*3  per  cent.;  and  3.  a  hard  resin,  insoluble  in  ether, 
but  soluble  in  ammonia,  in  the  quantity  of  11 '3  per  cent.  The  same  chemist 
found  in  guaiac  traces  of  benzoic  acid,  and  1 1  "t  per  cent,  of  impurities.  (Pharm. 
Cent.  Blatt,  1843,  p.  31t.)* 

It  will  be  inferred,  from  whiat  has  been  said,  that  the  mineral  acids  are  incom- 
patible with  the  solutions  of  guaiac. 

This  drug  is  sometimes  adulterated  with  the  resin  of  the  pine.  The  fraud  may 
be  detected  by  the  terebinthinate  odour  exhaled  when  the  sophisticated  guaiac 
is  thrown  upon  burning  coals,  as  well  as  by  its  partial  solubility  in  hot  oil  of 
turpentine.  This  liquid  dissolves  resin,  but  leaves  pure  guaiac  untouched. 
Amber  is  said  to  be  another  adulteration.  Nitric  acid  affords  an  excellent 
test  of  guaiac.  If  paper  moistened  with  the  tincture  be  exposed  to  the  fumes 
of  this  acid,  it  speedily  becomes  blue. 

Medical  Properties  and  Uses.  Guaiac  is  stimulant  and  alterative,  producing, 
when  swallowed,  a  sense  of  warmth  in  the  stomach,  with  dryness  of  the  mouth 
and  thirst,  and  promoting  various  secretions.  If  given  to  a  patient  when  covered 
warm  in  bed,  especially  if  accompanied  with  opium  and  ipecacuanha,  or  the  anti- 
monials,  and  assisted  by  warm  drinks,  it  often  excites  profuse  perspiration;  and 
hence  has  been  usually  ranked  among  the  diaphoretics.  If  the  patient  be  kept 
cool  during  its  administration,  it  is  sometimes  directed  to  the  kidneys,  the  action 
of  which  it  promotes.  In  large  doses  it  purges ;  and  it  is  thought  by  some  prac- 
titioners to  be  possessed  of  emmenagogue  powers.  The  complaint  in  which  it 
has  been  found  most  beneficial  is  rheumatism.  In  the  declining  stages  of  the 
acute  form  of  this  disease,  after  due  depletion,  it  is  given  in  combination  with 
opium,  ipecacuanha,  nitre,  and  the  antimonials;  and  in  the  chronic  form  is  fre- 
quently useful  without  accompaniment.   It  is  also  advantageously  prescribed  in 

*  By  the  destructive  distillation  of  guaiac,  TJnverdorben  obtained  two  volatile  oils ; 
one  heavier  than  water,  and  variously  called  pyrogayic  acid,  gnyacol,  and  liydruret  oj 
gayacyl,  the  last  of  which  names  was  given  by  MM.  Pellctier  and  Deville,  who  deter- 
mined its  resemblance  to  creasote;  the  other  called  by  Voelkel,  who  has  particularly  in- 
vestigated it,  gayol,  and  having  an  odour  which  recalls  that  of  bitter  almonds.  [Journ. 
de  Pharm.,  Mai,  1854,  p.  396.)  Ebermayer  has  obtained,  by  the  dry  distillation  of  the 
same  resin,  a  crystallized  product  which  he  calls  pyroguaiacine.  {Chetn.  Gaz.  Oct.  16, 
1854,  p.  386.) — Noie  to  the  eleventh  edition. 
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gouty  affections,  and  is  occasionally  used  in  socondary  sypbiiiH,  scrofulous  dis- 
eases, and  cutaneous  cruptiuiiH;  though  the  guaiacuin  wood  is  more  frequently 
resorted  to  in  these  latter  conipJaintH.  It  was  much  relied  upon  by  the  late  Dr. 
DewecH  in  the  cure  of  amenorrhcea  an«l  dysnienorrhoja.  Dr.  D.  Lewis  has  found 
it  useful  in  the  hay-fever,  given  at  l)edtiuie,  for  six  successive  nights,  in  the  dose 
of  twenty  grains,  in  a  cup  of  warm  tea.  Dr.  James  Jackson,  of  Boston,  recom- 
mends it  occasionally  as  a  laxative,  in  the  dose  of  a  drachm. 

The  medicine  is  given  in  substance  or  tincture.  The  dose  of  the  powder  is 
from  ten  to  thirty  grain.s,  which  n)ay  be  exhibited  in  pill  or  bolus,  or  in  the  shape 
of  an  emulsion  formed  with  gum  arabic,  sugar,  and  water.  An  objection  to  the 
form  of  powder  is  that  it  quickly  aggregates.  Guaiac  is  sometimes  administered 
in  combination  with  alkalies,  with  which  it  readily  unites.  Several  European 
Pharmacopoeias  direct  a  soap  of  guaiac,  under  the  name  of  sapo  guaiacinus, 
to  be  prepared  by  diluting  tho  liquor  potassae  with  twice  its  weight  of  water, 
boiling  lightly,  then  adding  guaiac  gradually,  with  continued  agitation,  so  long 
ns  it  continues  to  be  dissolved,  and  liiiaiiy  filtering,  and  evaporating  to  the  pilular 
consistence.   One  scruple  may  be  taken  daily  in  divided  doses. 

Off.  Prep.  Mistura  Guaiaci,  Z/r./  Pilulae  Antimonii  Compositae,  U.S.;  Pilula 
llydrargyri  Subchloridi  Composita,  Br.;  Tinctura  Guaiaci,  U.  8.;  Tinctura 
Guaiaci  Ammoniata.  W. 

GUTTA-PERCHA.  U.S. 
Gutta-percha. 

The  concrete  juice  of  Isonandra  gutta.  (Hooker,  Loudon's  Journal  of  Bot- 
any, 1848.)  U.S. 

This  valuable  product  of  the  East  Indies  was  first  brought  into  notice  by  Dr. 
Wm.  Montgomerie,  a  British  army  surgeon,  who  became  acquainted  with  its 
singular  properties  in  the  year  1842,  at  Singapore,  and  in  the  following  year 
sent  specimens  of  it  to  Europe.  It  is  tho  product  of  a  large  tree  growing  in  the 
southern  extremity  of  the  Malayan  Peninsula,  the  islands  of  Singapore  and  Bor- 
neo, and  probably  many  other  islands  in  tho  neighbourhood.  This  tree  belongs  to 
the  Linnseau  cla-ss  and  order  Decandria  Monogynia,  natural  family  Sapotaceae, 
and  genus  Isonandra  of  Dr.  Wight,  and  has  received  the  name  of  Isonandra 
gutta.  It  is  of  considerable  magnitude,  with  a  trunk  commonly  three  feet,  and 
sometimes  as  much  as  six  feet  in  diameter, having  numerous  ascending  branches, 
which  are  crowded  with  leaves  at  their  extremities.  The  flowers  are  small  and 
white ;  the  leaves  petiolate,  oblong,  four  or  five  inches  long  by  two  in  breadth, 
bright-green  above  and  brownish  beneath.* 

Dr.  Montgomerie  slates  that  the  natives  procure  the  gutta-percha  by  the  very 
wasteful  mode  of  cutting  down  the  tree,8tripping  off  the  bark,  and  then  collecting 
|,he  milky  juice,  which  is  put  into  convenient  recipients,  and  coagulates  on  expo- 
Isure  to  the  air.  Twenty  or  thirty  pounds  are  thus  collected  from  each  tree;  but 
the  probability  is  that  the  product  would  be  much  greater  if  obtained  by  tapping 
the  tree,  and  thus  preserving  it  for  future  use.  In  consequence  of  the  abundance 
in  which  it  is  collected,  and  the  wasteful  methods  pursued,  fears  are  entertained 
that  the  tree  will  before  long  be  extirpated.  Large  quantities  of  gutta-percha  are 

*  Balata.  In  the  twelfth  edition  of  this  work,  allusion  was  made  to  a  product  analo- 
gous to  gutta-percha,  said  to  be  produced  by  a  tree,  Sapota  Mulleri,  growing  in  great 
abundance  in  Dutch  Guiana  in  S.  America.  Under  the  name  of  bulaia,  this  product  has 
recently  attracted  considerable  attention,  having  been  imported  into  England  from  De- 
marara.  It  is  said  to  have  properties  which  will  render  it,  in  some  instances,  a  u.'^eful 
substitute  for  gutta-percha,  which  it  resembles  in  elasticity  and  exceeds  in  ductility,  while 
roauiring  a  much  higher  heat  to  soften.  Its  solubilities  in  various  menstrua  do  not  seem 
to  nave  been  determined ;  but  they  are  probably  analogous  to  those  of  gutta-percha  and 
caoutchouc.  As  above  stated,  it  i.s  the  concrete  juice  of  Sapota  Mulleri,  or  the  Dullet  tree. 
The  idea  is  entertained  that  it  mav  serve  as  a  good  insulating  material  for  submarine 
telegraphic  wires.  Another  possible  substitute  for  gutta-percha  has  been  found  in  the 
concrete  juice  of  an  Apocynea  growing  in  Ceylon,  named  Alsionia  seholaris.  [Pharm. 
Journ.  aid  Trans.,  2d  ser.,  vi.  490,  A.  D.  1865.) — Note  to  the  thirteenth  edition. 
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now  imported  into  Europe  and  this  country.  As  found  in  commerce  it  is  generally 
impure,  containing  fragments  of  vegetable  matter  and  earth.  From  these  it  may 
be  freed  by  kneading  it  in  hot  water,  or  by  melting  it  with  oil  of  turpentine, 
straining,  and  evaporating.  It  may  also  be  purified  by  means  of  chloroform.  One 
part  of  gutta-percha  cut  into  small  pieces,  put  into  a  flask  with  20  parts  of  chlo- 
roform, and  frequently  shaken,  will  be  fully  dissolved  in  two  or  three  days.  To 
this  solution,  which  cannot  be  readily  filtered,  add  one-fourth  of  a  part  of  water, 
shaking  the  mixture,  and  then  allowing  it  to  rest  for  two  weeks.  The  impurities 
rise  or  sink,  and  the  clear  intervening  liquid  yields  pure  gutta-percha  by  the  dis- 
tillation of  the  chloroform.  (Chem.  Cent.  Blatt,  Feb.  185T,  p.  108.)* 

Properties.  Gutta-percha  is  of  a  dull-white  or  whitish  colour.of  a  feeble  odour, 
tasteless,  at  ordinary  temperatures  hard  and  almost  horny,  somewhat  flexible 
in  thin  pieces,  having  an  unctuous  feel  under  the  fingers,  and  very  tenacious.  Its 
sp.  gr.  is  0'9791.  (Soubeiran.)  At  about  120°  F.,  it  becomes  softer  and  more 
flexible,  but  is  still  elastic,  resisting,  and  tenacious.  At  150°  or  160°,  it  is  soft, 
very  plastic,  and  capable  of  being  welded  and  moulded  into  any  form.  It  is  thus 
softened,  whether  by  means  of  hot  water  or  by  dry  heat.  On  cooling  it  reas- 
sumes  its  former  state,  and  retains  any  form  which  may  have  been  given  to  it.  In 
the  softened  state  it  is  readily  cut  with  a  knife,  though  with  some  difficulty  when 
cold.  Exposed  to  a  heat  of  830°  it  loses  a  portion  of  water,  and  on  hardening 
becomes  translucent  and  gray;  but  it  recovers  its  original  characters  if  im- 
mersed in  water.  Subjected  to  igneous  distillation,  it  yields  volatile  products, 
resembling  closely  the  volatile  oil  obtained  from  caoutchouc  by  the  same  pro- 
cess. Heated  in  an  open  vessel,  it  melts,  foams  up,  and  takes  fire,  burning  with 
a  brilliant  flame  and  smoke.  A  portion  thus  melted  retains  the  state  of  a  viscid 
fluid  on  cooling.  Gutta-percha  is  a  non-conductor  of  electricity.  It  is  insoluble 
in  water,  alcohol,  alkaline  solutions,  and  the  weak  acids.  Ether  and  the  volatile 
oils  soften  it  in  the  cold,  and  imperfectly  dissolve  it  with  the  aid  of  heat.  Oil 
of  turpentine  dissolves  it  perfectly,  forming  a  clear  colourless  solution,  which 
yields  it  unchanged  by  evaporation.  It  is  also  dissolved  by  bisulphuret  of  carbon, 
chloi'oform,  and  benzole.  According  to  Soubeiran,  it  contains,  besides  pure  gutta- 
percha, small  portions  of  a  vegetable  acid,  casein,  and  two  resins,  one  soluble  in 
ether  and  oil  of  turpentine,  the  other  in  alcohol.  (Journ.  de  Fharm.,  3e  ser.,xi. 
22.)  Freed  from  these  impurities,  it  has  an  ultimate  composition  closely  analo- 
gous if  not  identical  with  that  of  caoutchouc.  For  a  particular  account  of  the 
distinctive  properties  of  pure  gutta-percha,  and  the  two  resins  mixed  with  it,  the 

*  A  more  satisfactory  method  is  probably  by  dissolving  one  part  of  gutta-percha  in 
twenty  of  boiling  benzoic,  shaking  the  solution  frequently  with  sulphate  of  lime,  which 
upon  standing  two  or  three  days  carries  down  with  it  the  colouring  matter,  then  decant- 
ing the  clear  liquid,  and  adding  it,  in  small  portions  at  a  time,  to  alcohol,  agitating  con- 
tinually. During  this  process  the  gutta-percha  is  deposited  perfectly  white.  To  dry  it 
thoroughly  requires  an  exposure  of  several  weeks ;  but  the  result  may  be  hastened  by 
rubbing  in  a  mortar.  [Journ.  de  Pharm.,  Aout,  1863,  p.  138.) — Note  to  the  twelfth  edition. 

Pure  white  gutta-percha.  For  dental  purposes,  as  for  filling  carious  hollows,  it  is  de- 
sirable that  gutta-percha  should  be  purified,  and  rendered  perfectly  white.  But  what  is 
sold  as  such  in  the  market  is  said  to  consist  largely  of  the  white  oxide  of  zinc,  and  is  on 
this  account  badly  adapted  to  the  purpose  intended.  Mr.  F.  Baden  Benger  recommends 
the  following  method  of  purification  for  dentists'  use.  He  states  that  good  crude  gutta- 
percha will  yield  at  least  75  per  cent,  of  the  purified.  Four  ounces  of  the  gutta-perclia, 
in  small  pieces,  are  to  be  digested  for  a  few  days  with  five  pounds  of  methyllated  chloro- 
form ;  and  the  solution  thus  formed  should  be  filtered  in  such  a  way  as  to  permit  little  or 
no  loss  of  chloroform.  To  the  liquid  thus  filtered,  which  should  be  nearly  colourless,  an 
equal  bulk  of  alcohol  should  be  added,  or  a  sufficiency  to  precipitate  the  gutta-percha, 
which  will  separate  as  a  white  mass.  This  is  to  be  washed  with  alcohol,  pressed  in  a 
cloth,  and  dried  by  exposure  to  the  air.  In  this  state,  the  gutta-percha  is  perfectly 
white,  but  too  porous  for  use.  To  give  it  the  proper  consistence,  it  should  be  boiled  for 
half  an  hour  in  a  porcelain  capsule,  and  rolled  into  cylinders  while  hot.  The  dentist 
can  readily  prepare  this  himself,  and  with  sufficient  economy  if  he  guard  against  the 
loss  of  chloroform.  This  may  be  separated  from  alcohol  by  washing  with  water,  and 
the  alcohol  from  the  water  by  distillation.  [Pharm.  Journ.  and  Trans.,  Sept.  1868,  p. 
160.) — Note  to  the  thirteenth  edition. 
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render  is  referred  to  an  article  by  M.  Payen,  in  the  Journ.  de  Pharm.  (3e  sdr., 
xxii.  183),  also  in  the  Ghem.  Oaz.  (x.  353).  According  to  Baumhnuer,  pure 
f(iitta-porcha,  as  it  i.ssues  from  tlie  tree,  is  a  carbohydrogon,  with  the  formula 
C„K,a,  wiiieh  ho  ca.\Ugntla,  mid  by  the  oxidation  of  wiiich,  in  various  degrees,  the 
different  Itodlesconstitutinjf/j^uttu-percha  ore  produced.  This  carbohydrogencan 
be  separated  by  treutinjj:  jfutta-percha  witli  dihite  muriatic  acid,  an(i  Iwilin^  tlie 
residue  with  ether,  which  deposits  the  guttaon  cooling;  but  the  ethereal  treat- 
ment must  bo  frequently  repeated  to  obtain  it  quite  pure.  {Journ.  fur  pralct. 
Chem.,  Ixxviii.  279.)  M.  Arppo  considers  gutta-percha  as  a  mixture  of  six  dif- 
ferent resins,  which  may  have  been  formed  from  a  carbohydrogen  0,^11^.  (See 
Chem.  Oaz.,ix.  471.)  This  vegetable  product  resists  putrefaction  strongly;  but 
in  certain  situations,  as  when  employed  to  protect  underground  telegraph  wires 
passing  near  the  roots  of  the  oak,  it  has  been  observed  to  undergo  s|)ecdy  de- 
composition, in  consequence,  as  is  supposed,  of  the  action  of  fungi  arising  from 
sporules  generated  in  such  exposures.  (Pha7'm.  Journ.,  xvi'i.  193.) 

Gutta-percha  has  been  applied  to  many  useful  and  ornamental  purposes.  Its 
plasticity  when  moderately  heated,  great  firmness  and  tenacity  at  ordinary  tem- 
peratures, and  insolubility  in  water  and  alcohol  are  the  properties  to  which  it 
chiefly  owes  its  value.  By  immersing  it  in  hot  water,  it  is  made  susceptible 
of  being  formed  into  any  desirable  shape ;  so  that  utensils  of  various  kinds,  orna- 
mental impressions,  casts,  sheets,  bands,  cords,  sticks,  tubes,  «&c.,  applicable  to 
numerous  purposes  in  the  arts,  may  be  made  from  it  with  great  facility.  To 
give  it  greater  pliability,  it  is  sometimes  mixed  with  the  tar  resulting  from  the 
igneous  decomposition  of  caoutchouc,  or  with  its  own  tar  and  lampblack.  It 
may  be  vulcanized,  in  the  same  manner  as  caoutchouc,  and  undergoes  a  similar 
change  of  properties.  (See  Caoutchouc.)  In  the  dissolved  state  it  may  be  em- 
ployed as  a  varnish,  impervious  to  moisture. 

Medical  Uses.  Gutta-percha  has  been  introduced  into  surgery,  in  order  to  pre- 
serve limbs  and  joints  in  fixed  positions ;  and  has  been  used  beneficially  in  club- 
foot, fractures,  and  diseases  of  the  joints.  It  is  employed  for  these  purposes  in  the 
shape  of  bands,  two  or  three  inches  broad  and  about  a  line  thick,  which,  being 
softened  in  water,  are  applied  in  this  state,  and,  when  they  harden,  form  a  firm 
case  for  the  limb.  Holes  should  be  made  through  the  bands,  for  the  escape  of 
the  vapour  from  the  surface.  It  may  in  some  cases  be  applied  by  moulding  it, 
in  its  soft  .state,  upon  the  part  to  b?  kept  at  rest,  as  to  the  hip  and  adjacent  parts 
of  the  body  and  thigh,  in  cases  of  hip-joint  disease,  for  which,  when  dried,  it  will 
form  a  support  equal  to  the  most  accurately  carved  wooden  splint.  It  is  also 
used  for  the  formation  of  catheters  and  other  tubes,  splints,  stethoscopes,  bou- 
gies, specula,  pessaries,  and  various  other  instruments  useful  in  surgery.  The 
author  has  seen  it  employed,  in  the  form  of  a  bandage,  in  fracture  of  the  thigh, 
in  the  hospital  at  Edinburgh.  Being  softened  by  immersion  in  warm  water  at 
the  time,  it  was  applied  without  difficulty  ;  and,  hardening,  afterwards,  it  acted 
as  a  .«?plint  to  the  injured  limb.  Vogel  recommends  the  solution  in  bisulphuret 
of  carbon  as  an  application  to  the  skin  in  incised  wounds.  The  liquid  speedily 
evaporates,  producing  a  refrigerant  effect ;  while  the  gutta-percha  hardens,  and 
holds  the  edges  of  the  wound  firmly  together.  According  to  Mr.  Acton,  the 
best  substance  for  protecting  the  surface  from  the  contact  of  poisons,  conta- 
gions, &c.,  is  prepared  by  dissolving  with  a  gentle  heat  a  drachm  of  gutta-percha 
in  an  ounce  of  benzole,  and  ten  grains  of  caoutchouc  in  the  same  quantity  of  the 
same  menstruum,  and  mixing  the  solutions.  It  may  be  applied  by  a  brush,  and 
a  delicate  film  is  left  by  the  evaporation  of  the  liquid.  A  saturated  solution  in 
chloroform  is  Very  useful  in  slight  superficial  injuries  and  in  various  chronic 
affections  of  the  skin.  It  is  applied  by  means  of  a  camel's-hair  pencil,  and  forms, 
on  the  evaporation  of  the  solvent,  a  thin,  elastic  covering,  which  completely  ex- 
cludes the  air,  and  acts  like  an  artificial  cuticle  to  the  part.  The  crusts  or  scales 
should  be  previously  removed  by  poultices  or  alkaline  solutions.  The  affections 
in  which  it  has  been  found  most  efficacious  are  the  dry  scaly  and  tubercular 
diseases  of  the  skin,  especially  psoriasis.    It  has  been  used  also  to  render  the 
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variolous  eruption  abortive.  The  preparation  is  now  officinal  undei*  the  name 
oi Liquor  Gutta-perchas.  (See  Part  II.)  Another  application  of  gutta-percha  is 
to  serve  as  a  vehicle  of  certain  caustic  substances,  particularly  chloride  of  zinc, 
and  caustic, potassa.  The  preparation  is  made  by  reducing  the  caustic  substance 
to  fine  powder,  and  then  thoroughly  mixing  it  with  its  weight  of  gutta-percha, 
melted  at  the  lowest  possible  temperature.  (See  Potassa,  and  ZinciChloridum.) 
A  great  advantage  of  the  preparation  is  that  it  may  be  made  into  any  desirable 
form,  and  will  retain  that  form  without  spreading  when  applied. 

Off.  Prep.  Liquor  Gutta-perchae,  U.  S.  W. 

H^MATOXYLON.  U.S. 
Logwood. 

The  wood  of  Haeraatoxylon  Campechianum,  U.  S. 

Of.  Syn.  HJiMATOXYLI  LIGNUM.  Logwood.  The  sliced  heart>-wood 
of  lisematoxylum  Campechianum.  Br. 

Bois  de  Campeche,  Fr.;  Blutholz,  Kampeschenholz,  Germ.;  Legno  di  Campeggio,  ItaL; 
Palo  de  Campeche,  Span. 

IL^MATOXYLON.  Sex.  Si/st.  Dccaudria  Monogynia.  —  Nat.  Ord.  Fabacese  or 
Leguminosae. 

Gen.  Ch.  Calyx  five-parted.  Petals  five.  Capsule  lanceolate,  one-celled, 
two-valved,  with  the  valves  boat-form.  Willd.  ^ 

Hsematoxylon  Campechianum.  Willd.  Sp.  Plant,  ii.  547  ;  Woodv.  Med.  Bot. 
p.  455,  t.  163 ;  Carson,  lllust.  of  Med.  Bot.  i.  33,  pi.  25.  This  is  a  tree  of  middle 
size,  usually  not  more  than  twenty-four  feet  high,  though,  under  favourable  cir- 
cumstances, it  sometimes  rises  forty  or  fifty  feet.  The  trunk,  seldom  exceeding- 
twenty  inches  in  diameter,  is  often  very  crooked,  and  is  covered  with  a  dark 
rough  bark.  The  branches  are  also  crooked,  with  numerous  smaller  ramifica- 
tions, which  are  beset  with  sharp  spines.  The  sap-wood  is  yellowish,  but  the 
interior  layers  are  of  a  deep-red  colour.  The  leaves  are  alternate,  abruptly  pin- 
nate, and  composed  of  three  or  four  pairs  of  sessile,  nearly  obcordate,  obliquely 
nerved  leaflets.  The  flowers,  which  are  in  axillary  spikes  or  racemes  near  the 
ends  of  the  branches,  have  a  brownish-purple  calyx  and  lemon-yellow  petals. 
They  exhale  an  agreeable  odour,  said  to  resemble  that  of  the  jonquil. 

The  tree  is  a  native  of  Campeachy,  the  shores  of  Honduras  Bay,  a.nd  other 
parts  of  tropical  America  ;  and  has  become  naturalized  in  Jamaica.  The  wood, 
which  is  the  part  used  in  medicine,  is  a  valuable  article  of  commerce,  and  largely 
employed  in  dyeing.  It  comes  to  us  in  logs  deprived  of  the  sap-wood,  and 
having  a  blackish-brown  colour  externally.  For  medical  use  it  is  cut  into  chips, 
or  rasped  into  coarse  powder,  and  in  these  states  is  kept  in  the  shops. 

Properties.  Logwood  is  hard,  compact,  heavy,  of  a  deep-red  colour  becoming 
dark  by  exposure,  of  a  slight  peculiar  odour,  and  a  sweet,  somewhat  astringent 
taste.  It  imparts  its  colour  to  water  and  to  alcohol.  The  infusion  made  with 
cold  water,  though  red,  is  less  so  than  that  with  boiling  water.  It  aS'ords  pre- 
cipitates with  sulphuric,  nitric,  muriatic,  and  acetic  acids,  alum,  sulphate  of 
copper,  acetate  of  lead,  and  sulphate  of  iron,  striking  a  bluish-black  colour  with 
the  last-mentioned  salt.  (  Th.omson^s  Dispensatory.)  Precipitates  are  also  pro- 
duced with  it  by  lime-water  and  gelatin.  Chevreul  found  in  logwood  a  volatile 
oil,  an  oleaginous  or  resinous  matter,  a  brown  substance  the  solution  of  which  is 
precipitated  by  gelatin  (jtannin),  another  brown  substance  soluble  in  alcohol  but 
insoluble  in  water  or  ether,  an  azotized  substance  resembling  glaten,  free  acetic 
acid,  various  salts,  and  a  peculiar  principle,  called  hematoxylin  or  hematin,  on 
which  the  colouring  properties  of  the  wood  depend.  This  is  obtained  by  digest- 
ing the  aqueous  extract  in  alcohol,  evaporating  the  tincture  till  it  thickens,  then 
adding  a  little  water,  and  submitting  the  liquid  to  a  new  but  gentle  evaporation. 
Upon  allowing  it  to  rest,  hematoxylin  is  deposited  in  crystals,  which  may  be 
purified  by  washing  with  alcohol  and  drying.    Thus  procured,  the  crystals  are 
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shining,  of  a  yellowish  rose  colour,  bitterish,  acrid,  and  slightly  astringent  to 
the  tosto,  readily  soluble  in  boiling  water,  forming  an  orange-red  solution  which 
becomes  yellow  on  cooling,  and  sojubk!  ulso  in  ulcohol  and  ether.  According  to 
Erdman,  who  obtained  hematoxylin  by  the  process  of  Chevreul,  substituting 
ether  for  alcoliol,  its  crystals,  when  quite  pure,  are  yellow,  without  a  tinge  of 
redness ;  its  tasto  is  sweet,  like  that  of  liquorice,  without  bitterness  or  astrin- 
gency;  and  it  is  not  of  itself  a  colouring  sul}stauce,  but  affords  lieautiful  red, 
blue,  and  purple  colours,  by  the  joint  action  of  an  alkaline  base  and  the  oxygen 
of  the  air.  It  consists  of  carbon,  hydrogen,  and  oxygen,  (Journ.  de  Pharm., 
3o  sdr.,  ii.  293.)  Its  formula  in  crystals  is  given  as  C„U  0„-t-2lI0,  or  C„H,^ 
O  -f  6110,  according  to  the  amount  of  its  water  of  crystallization.  ( Chem.  Gaz., 
Juno  15,  1859,  p.  227.)  It  is  sometimes  found  in  distinct  crystals  in  the  crevices 
of  the  wood. 

Medical  Properties  and  Uses.  Logwood  is  a  mild  astringent,  devoid  of  irri- 
tating properties,  and  well  adapted  to  the  treatment  of  that  relaxed  condition 
of  l)owels  which  is  apt  to  succeed  cholera  infantum.  It  is  also  occasionally  used 
with  advantage  in  ordinary  chronic  diarrhoea  and  chronic  dysentery.  It  may  be 
given  in  decoction  or  extract. 

Off.  Prep.  Dccoctum  Hsematoxyli ;  Extractum  Heematoxyli.  W. 

HEDEOMA.  U.S. 
Hedeoma.  American  Pennyroyal. 

Herb  of  Iledeoma  pulegioides.  U.  S. 

This  herb,  first  attached  to  the  genus  Melissa,  and  afterwards  to  Cunila,  is 
at  present  universally  considered  by  botanists  as  belonging  to  the  Hedeoma  of 
Persoon.  It  has  been  very  erroneously  confounded  by  some  with  Mentha  Pule- 
glum,  or  European  pennyroyal. 

Hedeoma.  Sex.  Syst.  Diandria  Monogynia.  —  Nat.Ord.  Lamiaceaj  or  La- 
biatse. 

Gen.  Ch.  Calyx  bilabiate,  gibbous  at  the  base,  upper  lip  three-toothed,  lower 
two ;  dentures  all  subulate.  Corolla  ringent.  Stamens  two,  sterile  ;  the  two 
fertile  stamens  about  the  length  of  the  corolla.  Nuttall. 

Hedeoma  pulegioides.  Barton,  3Ied.  Bot.  ii.  165.  —  Cunila  pulegioides. 
Willd.  Sp.  Plant,  i.  122.  This  is  an  indigenous  annual  plant,  from  nine  to  fifteen 
inches  high,  with  a  small,  branching,  fibrous,  yellowish  root,  and  a  pubescent 
stem,  which  sends  off  numerous  slender  erect  branches.  The  leaves  are  opposite, 
oblong-lanceolate  or  oval,  nearly  acute,  attenuated  at  the  base,  remotely  serrate, 
rough  or  pubescent,  and  prominently  veined  on  the  under  surface.  The  flowers 
are  very  small,  pale-blue,  supported  on  short  peduncles,  and  arranged  in  axillary 
whorls  along  the  whole  length  of  the  branches.  The  plant  is  common  in  all 
])art8  of  the  United  States,  preferring  dry  grounds,  and,  where  abundant,  scent- 
ing the  air  for  a  considerable  distance  with  its  grateful  odour. 

Both  in  the  recent  and  dried  state  it  has  a  pleasant  aromatic  smell,  and  a 
warm,  pungent,  mint-like  ta.ste.  It  readily  imparts  its  virtues  to  boiling  water. 
The  volatile  oil  upon  which  they  depend  may  be  separated  by  distillation,  and 
employed  instead  of  the  herb  itself. 

Medical  Properties  and  Uses.  Pennyroyal  is  a  gently  stimulant  aromatic, 
and  may  be  given  in  flatulent  colic  and  sick  stomach,  or  to  qualify  the  action  of 
other  medicines.  Like  most  of  the  aromatic  herbs,it  possesses  the  property,  when 
administered  in  warm  infusion,  of  promoting  perspiration,  and  of  exciting  the 
menstrual  flux  when  the  system  is  predisposed  to  the  effort.  Hence  it  is  much 
used  as  an  emmenagogue  in  popular  practice,  and  frequently  with  success.  A 
large  draught  of  the  warm  tea  is  given  at  bedtime,  in  recent  cases  of  suppres- 
sion of  the  menses,  the  feet  having  been  previously  bathed  in  warm  water. 

Off.  Prep.  Oleum  Hedeomse,  U.  S.  W. 
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HELIANTHEMUM.  U.S.  Secondary. 
Frostwort. 

The  herb  of  Helianthemum  Canadense.  U.  S. 

Helianthemum.  Sex.  Syst.  Polyandria  Monogynia.  —  Nat.  Ord.  CistaccEe. 

Gen.  Gh.  Cahjx  five-leaved,  the  two  exterior  sepals  bract-like,  smaller,  or 
wanting.  Petals  five,  rarely  three,  sometimes  abortive.  Stigma  capitate,  some- 
times siibsessile.  Capsule  triangular,  three-valved,  with  the  dissepiments  in  the 
middle  of  the  valves.  Seeds  angular. 

Helianthemum  Canadense.  Michaux,  Flor.  i.  308  ;  Torrey  &  Gray,  Flor.  of 
N.Am.  i.  151.  —  Cistus  Canadensis.  Willd.  Sp.  Plant,  ii.  il99.  The  frost- 
%cort,frost-ioeed,  or  rock  rose,  as  this  plant  is  variously  called,  is  an  herbaceous 
perennial,  from  six  to  eighteen  inches  high,  with  a  slender,  rigid,  pubescent 
stem,  oblong,  somewhat  lanceolate  leaves  about  an  inch  in  length,  and  large 
yellow  flowers,  the  calyx  and  peduncles  of  which,  as  well  as  the  branches,  are 
covered  with  a  white  down.  The  flowers  which  first  appear  are  terminal,  few  or 
solitary,  large,  on  short  peduncles,  with  erosely  emarginate  petals  about  twice 
as  long  as  the  calyx.  Later  in  the  season,  or  on  diff"ei'ent  plants,  other  flowers 
appear, very  small,  axillary,  solitary  or  somewhat  clustered,  nearly  sessile,  some- 
times destitute  of  petals,  and  usually  wanting  the  two  outer  sepals  of  the  calyx. 
The  fruit  is  a  capsule,  smooth  and  shining,with  brown,  scabrous,  punctate  seeds. 
Eaton  states  that,  in  the  months  of  November  and  December,  he  has  seen  hun- 
dreds of  these  plants  sending  out,  near  the  roots,  broad,  thin,  curved  ice  crys- 
tals, about  an  inch  in  breadth,  which  melted  in  the  day,  and  were  renewed  in  the 
morning.  {Manual  of  Botany,  Tth  ed.,p.  246.) 

Frostwort  grows  in  all  parts  of  the  United  States,  preferring  dry  sandy  soils, 
and  flowering  in  June  in  the  Middle  States. 

Medical  Properties  and  Uses.  The  herb  has  an  astringent,  slightly  aromatic, 
and  bitterish  taste ;  and  appears  to  possess  tonic  and  astringent  properties. 
Attention  has  only  recently  been  attracted  to  it  as  a  medicine.  We  have  been 
told  that  it  was  first  introduced  into  regular  practice  by  Dr.  Ives,  of  New  Haven, 
Connecticut,  who  considered  it  a  valuable  remedy  in  scrofula.  The  late  Dr.  Isaac 
Parrish,  of  Philadelphia,  informed  us  that  he  had  employed  it  with  much  appa- 
rent benefit,  as  an  internal  remedy,  in  scrofulous  affections  of  the  eyes.  In  a 
pamphlet  upon  the  frost-weed,  by  Dr.  D.  A.  Tyler,  published  at  New  Haven, 
A.  D.  1846,  it  is  stated  that  H.  corymbosum  possesses  similar  properties,  and  is 
indiscriminately  employed  with  H.  Canadense.  He  found  both  useful  in  scrofula, 
diarrhoea,  and  secondary  syphilis,  and  locally  as  a  gargle  in  scarlatina,  and  a 
wash  in  prurigo.  The, plant  has  been  used  in  the  forms  of  powder,  decoction, 
tincture,  and  syrup ;  and  may  be  given  freely  with  impunity.  Dr,  Tyler,  how- 
ever, has  known  the  strong  decoction  and  the  extract  to  produce  vomiting.  He 
considers  two  grains  of  the  latter  as  a  full  dose  for  an  adult.  W. 

HELLEBORUS.  U.S 
Black  Hellebore. 

Root  of  Helleborus  niger.  U.  S. 

Ellebore  noire,  Fr.;  Schwarze  Niesswurzel,  Germ.;  Elleboro  ncro,  Hal.;  Helebor 
negro,  Span. 

Helleborus.  Sex.  Syst.  Polyandria  Polygynia. — Nat.  Ord.  Ranunculacese. 

Gen.  Ch.  Calyx  none.  Petals  five  or  more.  Nectaries  bilabiate,  tubular. 
Capsules  many-seeded,  nearly  erect.  Willd. 

Hellehorus  niger.  Willd.  Sp.  Plant,  ii.  1336;  Woodv.  3Ied.  Bot.  p.  473,  t. 
169;  Carson,  Illust.  of  Med.  Bot.  i.  8,  pi.  1.  The  root  or  rhizoma  of  the  black 
hellebore  is  perennial,  knotted,  blackish  on  the  outside,  white  within,  and  sends 
off  numerous  long,  simple,  depending  fibres,  which  are  brownish-yellow  when 
fresh,  but  become  dark-brown  upon  drying.    The  leaves  are  pedate,  of  a  deep- 
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greon  colour,  and  stand  on  long'  footstalks  which  spring  immediately  from  tbo 
root.  Each  leaf  is  componcd  of  five  or  more  leaflets,  one  terminal,  and  two, 
three,  or  four  on  each  side,  supported  on  a  single  partial  petiole.  The  leaflets 
arc  ovate-lanceolate,  smooth,  sinning,  coriaceous,  and  serrated  in  their  upper 
portion.  The  flower-stem,  which  also  rises  from  the  root,  is  six  or  eight  inches 
nigh,  round,  tapering,  and  reddish  towards  the  base,  and  bears  one  or  two  large, 
pendent,  rose-like  flowers,  accompanied  with  floral  leaves,  which  supply  the  place 
of  the  calyx.  The  petals,  live  in  number,  are  largo,  roundish,  concave,  spreading, 
and  of  a  white  or  pale  rose-colour,  with  occasionally  a  greenish  tinge.  There 
are  two  varieties  of  the  plant — humilifolius  and  altifolius — in  the  former  of 
which  the  leaves  are  shorter  than  the  flower-stem,  in  the  latter  longer.  It  is 
a  native  of  the  mountainous  regions  of  southern  and  temperate  Europe,  and  is 
found  in  Greece,  Austria,  Italy,  Switzerland,  France,  and  Sjiain.  It  is  cultivated 
in  gardens  for  the  beauty  of  its  flowers,  which  expand  in  the  middle  of  winter, 
and  have  thus  given  it  the  name  of  Christmas  rose. 

Till  the  publication  of  Tournefort's  travels  in  the  Levant,  this  plant  was  re- 
garded as  identical  with  the  hellebore  of  the  ancient  Greeks  and  Romans.  But 
in  the  island  of  Anticyra,  and  various  parts  of  continental  Greece,  in  which  it 
appears  from  the  testimony  of  ancient  writers  that  the  hellebore  abounded,  this 
traveller  discovered  a  species  entirely  distinct  from  those  before  described,  and 
particularly  from  H.  nigcr.  He  called  it  H.  orientalis,  and  reasonably  inferred 
that  it  was  the  true  hellebore  of  the  ancients ;  and  botanists  at  present  generally 
coincide  in  this  opinion.  But,  as  H.  niger  is  also  found  in  some  parts  of  Greece, 
it  is  not  impossible  that  the  two  plants  were  indiscriminately  used.  It  is,  indeed, 
highly  probable  that  they  possess  similar  properties;  and  a  third,  II.  viridis, 
which  grows  in  the  west  of  Europe,  is  said  to  be  frequently  substituted  for  H. 
niger,  which  it  closely  resembles,  if  it  does  not  equal  in  medicinal  power.  The 
roots  of  various  other  plants,  not  belonging  to  the  same  genus,  arc  said  to  be 
frequently  substituted  for  the  black  hellebore.  They  may  usually  be  readily  dis 
tinguishe'd  by  attending  to  the  characters  of  the  genuine  root.* 

*  The  following  minute  description  of  the  root,  which  we  translate  from  Geiger's 
Handhach  der  Fhartnacie,  may,  perhaps,  be  useful  in  enabling  the  druggist  to  distinguish 
this  from  other  analogous  roots,  mingled  with  or  substituted  for  it  in  commerce.  "It  is 
usually  a  many-headed  root,  with  a  caudex  or  body  half  an  inch  thick  or  less,  seldom 
thicker,  and  several  inches  long,  horizontal,  sometimes  variously  contorted,  uneven, 
knotty,  with  transverse  ridges,  slightly  striated  longitudinally,  presenting  on  its  upper 
surface  the  short  remains  of  the  leaf  and  flower  stalks,  and  thickly  beset  upon  the  sides 
land  under  surface  with  fibres  of  the  thickness  of  a  straw,  and  from  six  to  twelve  inches 
'long.  These  are  undivided  above,  but,  at  the  distance  of  from  two  to  six  inches  from 
their  origin,  are  furnished  with  small,  slender  branches.  The  colour  of  the  root  is  dark- 
brown,  sometimes  rather  light-brown,  dull,  and  for  the  most  part  exhibiting  a  gray, 
earthy  tinge.  Internally  it  is  whitish,  with  a  somewhat  darker  pith,  which,  when  cut 
;transversely,  shows  lighter  converging  rays.  Sometimes  it  is  porous.  It  has  a  mcduUarj' 
6t  fleshy,  not  a  ligneous  consistence.  The  fibres,  when  dried,  are  wrinkled,  very  brittle, 
fometimes  grayish  internally,  horny,  with  a  white  point  in  the  centre.  The  odour  of  the 
dried  root  is  feeble,  somewhat  like  that  of  seneka,  but  more  nauseous,  especially  when  it 
is  rubbed  with  water.  The  taste  is  at  first  sweetish,  then  nauseously  acrid  and  biting, 
but  not  very  durable,  and  slightly  bitterish."  {Handbuch,  ii.  s.  1181.) 

A  root  said  to  be  not  unfrequently  substituted  for  or  mixed  with  the  genuine,  and  often 
to  be  met  with  in  the  shops  of  this  country,  is  thought  to  be  that  of  the  Actsea  spicntn  of 
Europe.  This  has  been  particularly  described  by  Dr.  Carson  in  the  A?ne7'ican  Journal  of 
Pharmuci/  (xx.  163).  The  points  of  difl'erence  upon  which  that  writer  especially  insists 
are  the  diffuse,  jointed,  stem-like  character  of  the  caudex  of  the  false  root,  the  straggling, 
separated,  and  horizontal  arrangement  of  the  fibres,  and  their  dense,  woody  structure,  and 
reddish-brown  colour,  contrasted  with  the  thickness,  double-headed  form,  and  sponginess 
of  the  genuine  caudex,  the  close-set,  perpendicular  position  of  its  fibres,  and  their  wrinkled 
appearance,  soft  texture,  and  grayish-brown  colour.  The  transverse  section  of  the  fibre  of 
the  Acta'a  presents  the  appearance  of  a  cross,  which  is  not  obvious  in  that  of  the  black 
hellebore,  though  the  central  point  of  this,  if  closely  examined,  will  bo  found  to  present  u 
somewhat  stellate  appearance.  In  the  Pharm.  Journ.  a?ul  Trmis.  for  Aug.  1801  (p.  112), 
Prof.  Bcntley  states  that  solution  of  perchloride  of  iron  produces  little  change  of  colour 
and  little  or  no  precipitation  with  an  infusion  of  black  hellebore,  while,  with  a  similar 
infusion  of  the  Acteea  root,  it  causes  a  deep-blue  or  black  colour  and  a  copious  precipitate. 
29 
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The  medicine  of  which  we  are  treating  is  sometimes  called  melampodium,  in 
honour  of  Melampus,  an  ancient  shepherd  or  physician,  who  is  said  to  have 
cured  the  daughters  of  King  Praetus  by  giving  them  the  milk  of  goats  which 
had  been  fed  on  hellebore. 

Properties.  Though  the  whole  root  is  kept  in  the  shops,  the  fibres  are  the 
portion  usually  recommended.  They  are  about  as  thick  as  a  straw,  when  not 
broken  from  four  inches  to  a  foot  in  length,  smooth,  brittle,  externally  black  or 
deep  brown,  internally  white  or  yellowish  white,  with  little  smell,  and  a  bitterish, 
nauseous,  acrid  taste.  In  their  recent  state  they  are  extremely  acrimonious,  pro- 
ducing on  the  tongue  a  burning  and  benumbing  impression,  like  that  which  re- 
sults from  taking  hot  liquids  into  the  mouth.  This  acrimony  is  diminished  by 
drying,  and  still  further  impaired  by  age.  MM.  Feneulle  and  Capron  obtained 
from  black  hellebore  a  volatile  oil,  an  acrid  fixed  oil,  a  resinous  substance,  wax, 
a  volatile  acid,  bitter  extractive,  gum,  albumen,  gallate  of  potassa,  supergallate 
of  lime,  a  salt  of  ammonia,  and  woody  fibre.  Mr.  William  Bastick  discovered 
a  peculiar  crystalline  principle,  which  he  proposed  to  call  hellehorin.  It  was 
obtained  by  diluting  with  water  a  strong  tincture  of  the  root,  expelling  the 
alcohol  by  heat,  filtering  to  separate  the  resin,  adding  carbonate  of  potassa  in 
excess,  and  agitating  the  mixture  with  three  or  four  times  its  volume  of  ether. 
The  ethereal  solution  was  separated,  and  on  evaporation  yielded  the  helleborin, 
which  was  purified  by  solution  in  alcohol,  and  crystallization.  It  is  in  white,  trans- 
lucent crystals,  of  a  bitter  taste  with  a  tingling  efiTect  on  the  tongue,  not  vola- 
tilizable,  slightly  soluble  in  water,  more  so  in  ether  and  alcohol,  and  more  readily 
in  these  liquids  hot  than  cold.  Though  nitrogenous,  it  is  neither  acid  nor  alkaline. 
It  probably  exists  uncombined  in  the  root.  (Pharm.  Journ.,  xii.  274.)  Water 
and  alcohol  extract  the  virtues  of  the  root,  which  are  impaired  by  long  boiling. 

Some  interesting  results,  chemical  and  physiological,  in  relation  to  both 
the  black  and  green  hellebore,  which  in  these  respects  may  be  considered  as 
one,  have  been  obtained  by  Marme  and  Husemann.  A  solution  of  an  extract 
of  the  root,  having  been  purified  by  precipitation  with  solution  of  subacetate  of 
lead,  and  then  freed  from  lead  by  sulphuretted  hydrogen,  yielded  with  phos- 
pho-molybdic  acid  a  precipitate,  which  was  found  to  have  poisonous  properties. 
Unfortunately,  they  gave  to  this  principle  the  name  of  hellehorin,  which  had 
been  already  appropriated  by  Mr.  Bastick.  They  ascertained  that  it  was  a  glu- 
coside,  separable  by  boiling  with  acid  into  glucose  and  a  peculiar  principle  which 
they  propose  to  call  hellehoretin.  The  helleborin  of  these  chemists  exists  both 
in  the  root  and  leaves.  It  has  a  taste  at  once  sweet  and  bitter ,_  is  soluble  in 
water  and  weak  alcohol,  and  much  less  so  in  ether  and  absolute  alcohol,  and 
is  crystallizable  in  rhomboidal  prisms.  It  is  precipitable  by  tannic  acid  and 
the  protacetate  of  mercury.  {Journ.  de  Pharm.  et  de  Chim,  4e  ser.,  ii.  258.) 
In  the  American  Journ.  of  Pharm.  (May,  1866,  p.  247),  quoting  from  the  Drug- 
gists^ Circular,  an  account  is  given  of  a  second  glucoside  obtained  by  the  same 
chemists  from  the  same  source,  Avhich  they  distinguish  by  the  name  of  helle- 
borein  ;  but  the  mode  of  its  preparation,  and  its  precise  chemical  properties,  are 
not  given.  May  it  not  be  the  helleborin  of  Bastick?  Though  both  the  principles 
referred  to  by  the  German  chemists  mentioned  are  poisonous,  the  products  of 
their  decomposition  are  said  to  be  harmless.  Neither  of  them  is  volatile.  Ilelle- 
borein  is  strongly  irritant  to  the  mucous  membranes,  causing,  when  applied  to 
the  conjunctiva,  redness,  swelHng,  and  increased  secretion  with  indirect  enlarge- 
ment of  the  pupil,  and  to  the  nasal  membrane,  sneezing,  though  in  less  degree 
than  veratria.  The  salivary  secretion  appears  to  be  stimulated  not  onh-  by  its  ap- 
plication to  the  mouth,  but  also  through  the  system.  Small  doses  produce  little 
effect  on  the  stomach;  but,  repeated  and  accumulated,  they  cause  anorexia, 
nausea  even  to  vomiting,  pain,  increased  secretion,  and  inflammation  both  of 
the  stomach  and  bowels.  The  kidneys  and  generative  organs  in  women  are 
also  stimulated.  In  very  small  doses,  it  lessens  the  frequency  of  the  pulse ;  but 
in  large  doses,  it  accelerates  the  circulation,  often  even  fatally.  Gradual  paraly- 
sis and  convulsions  are  among  its  poisonous  effects.   The  hellehorin  of  Marme 
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ami  Ilui^eraann  is  a  more  activo  poison,  though  less  irritant  to  the  mucous 
membrane.  It  acts  on  the  tongue  like  aconite.  Its  action  appears  to  be  directed 
especially  to  the  nervous  system.  In  the  lower  animals  it  causes  quickened 
breathing,  restlessness,  tension  and  trembling  of  the  muscles,  uncertainty  o. 
movement;  then  retardation  of  the  breathing  and  pulse,  irrital)ility  of  the  peri- 
pheral nerve.s,  dilatation  of  the  pupil,  loss  of  hearing,  and  finally  almost  com- 
plete aniBsthesia,  with  cerebral  and  spinal  congestion,  even  to  apoplexy. 

Medical  Properliea  and  Uaes.  Black  hellebore  is  a  drastic  hydragogue  ca- 
thartic, possessed  of  emmenagogue  powers,  which  by  some  are  a.scribed  to  a 
specific  tendency  to  the  uterus,  by  others  are  supposed  to  depend  solely  on  the 
purgative  property.  In  overdoses  it  produces  inflammation  of  the  gastric  and 
intestinal  mucous  membrane,  with  violent  vomiting,  hypercatharsis,  vertigo, 
cramp,  and  convulsions,  which  sometimes  end  in  death.  The  fresh  root  applied 
to  the  skin  produces  inflammation  and  even  vesication.  The  medicine  was  very 
highly  esteemed  by  the  ancients,  who  employed  it  in  mania,  melancholy,  amen- 
orrhoea,  dropsy,  epilepsy,  various  cutaneous  alTection-s,  and  verminose  diseases. 
By  the  earlier  modern  physicians  it  was  also  much  used.  Bacher^s  pills,  cele- 
brated for  the  cure  of  dropsy,  consisted  chiefly  of  black  hellebore.  It  is  at  present 
little  employed  except  as  an  emmenagogue,  in  which  capacity  it  is  highly  es- 
teemed by  some  practitioners.  Dr.  Meade  considered  it  superior  to  all  other 
medicines  belonging  to  this  class.  It  may  be  given  in  substance,  extract,  decoc- 
tion, or  tincture.  The  dose  of  the  powdered  root  is  from  ten  to  twenty  grains 
as  a  drastic  purge,  two  or  three  grains  as  an  alterative.  The  decoction  is  pre- 
pared by  boiling  two  drachms  in  a  pint  of  water,  of  which  a  fluidounce  may  i)e 
given  every  four  hours  till  it  operates.    The  extract  and  tincture  are  officinal. 

O/T.  Frep.  Extractum  Hellebori  Alcoholicum,  U.  S.;  Tinctura  Uellebori,  U.  S. 

W. 

HEMIDESMI  RADIX.  Br. 

Hemidesmtis  Root.    Indian  Sarsaparilla. 

The  dried  root  of  Hemidesraus  indicus.   Br. 

IIbmidesmus.  Sex.  St/st.  Pentandria  Digynia. — Nat.Ord.  Asclepiadaceae. 

Oen.  Ch.  Corolla  rotate.  Filaments  connate  at  the  base,  not  united  above, 
inserted  into  the  tube  of  the  corolla.  Anthers  cohering  separate  from  the  stigma, 
with  twenty  pollen-masses.   Stigma  flattish,  pointless. 

Hemidesmus  Indicus.  R.  Brown,  Hort.  Kew.  ii.  75;  Lindley,  Flor.  3Ied.  p. 
543. — Periploca  Indica.  Willd.  Sp.  Plant,  i.  1251.  This  is  a  climbing  plant, 
with  twining,  woody,  slender  stems,  and  opposite  petiolate  leaves,  which  are 
entire,  smooth,  shining,  and  of  a  firm  consistence.  The  leaves  vary  much  in  size 
and  shape,  some  being  linear  and  acute,  others  broad-lanceolate,  and  others  again 
oval  or  ovate.  The  flowers  are  small,  green  on  the  outside,  purple  within,  and 
disposed  in  axillary  racemes.  The  calyx  is  five-parted,  with  acute  divisions ;  the 
corolla  flat,  with  oblong,  pointed  divisions.  The  fruit  consists  of  two  long,  slen- 
der, spreading  follicles. 

This  plant  is  common  over  the  whole  peninsula  of  Ilindostan.  The  officinal 
portion  is  the  root,  which  has  long  been  used  in  India  as  a  substitute  for  sarsa- 
parilla. It  is  long,  slender,  tortuous,  cylindrical,  and  little  branched,  consisting 
of  a  ligneous  centre,  and  a  brownish,  corky  bark,  marked  with  longitudinal  fur- 
rows and  transverse  fissures.  It  has  an  aromatic  odour  and  bitter  taste.  Mr. 
Garden  obtained  from  it  a  peculiar  volatilizable  acid  principle,  which  he  named 
smilasperic  acid,  under  the  erroneous  impression  that  the  root  was  derived 
from  Smilax  aspera.  Pereira  proposed  to  call  it  hemidesmic  acid. 

Medical  Properties  and  Uses.  Indian  sarsaparilla  is  said  to  be  tonic,  diuretic, 
and  alterative.  It  was  introduced  into  Great  Britain  from  India,  and  was  em- 
ployed for  some  time  under  the  name  of  smilax  aspera.  It  is  used  for  the  same 
purposes  as  sarsaparilla.  In  some  instances  it  is  said  to  have  proved  successful 
io  syphilis  when  that  medicine  had  failed;  but  it  cannot  be  relied  on.    The  na- 
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tiye  practitioners  in  India  are  said  to  employ  it  in  nephritic  complaints,  and  in 
the  sore-mouth  of  children.  It  is  used  in  the  form  of  infusion  or  decoction, 
made  in  the  proportion  of  two  ounces  of  the  root  to  a  pint  of  water.  A  pint 
may  be  given,  in  wineglassful  doses,  in  the  course  of  the  day.  A  syrup  is  dii'ected 
in  the  British  Pharmacopceia.  (See  Syrupus  Hemidesmi.) 

Off.  Prep.  Syrupus  Hemidesmi,  Br.  W. 

HEPATICA.   U.S.  Secondary. 
Liverwort. 

The  leaves  of  Hepatica  Americana.  IT.  S. 

Hepatica.   Sex.  Syst.  Polyandria  Polygynia.  —  Nat.  Or d.  Ranunculaceas. 

Gen.  Gh.   Calyx  three-leaved.  Petals  six  to  nine.   Seeds  naked.  Nidtall. 

Hepatica  AmeiHcana.  De  Cand.;  Eaton,  llanual  of  Botany,  Tp.  2il. — //. 
triloha.  Willd.  Enum.;  figured  in  Rafinesque's  Med..  Flor.  i.  238.  Botanists 
generally  admit  but  one  species  of  Hepatica,  H.  triloba,  and  consider  as  acci- 
dental  the  difference  of  structure  and  colour  observable  in  the  plant.  Pursh 
speaks  of  two  varieties,  one  Avith  the  lobes  of  the  leaf  oval  and  acute,  the  other 
with  the  lobes  rounded  and  obtuse.  These  are  considered  as  distinct  species 
by  De  Candolle,  and  the  latter  is  the  one  adopted  by  the  Pharmacopoeia,  and 
popularly  employed  as  a  medicine  in  this  country,  under  the  name  of  liverivort. 
Both  have  a  perennial  fibrous  root,  with  threc-lobed  leaves,  cordate  at  their 
base,  coriaceous,  nearly  smooth,  glaucous  and  purplish  beneath,  and  supported 
upon  hairy  footstalks  from  four  to  eight  inches  long,  which  spring  directly  from 
the  root.  The  scapes  or  flower-stems  are  several  in  number,  of  the  same  length 
with  the  petioles,  round,  hairy,  and  terminating  in  a  single  white,  bluish,  or  pur- 
plish flower.  The  calyx  is  at  a  little  distance  below  the  corolla,  and  is  consid- 
ered by  some  an  involucre,  while  the  corolla  takes  the  name  of  the  calyx.  In 
H.  acutiloba  the  leaves  are  cordate,  with  from  three  to  five  entire,  acute  lobes ; 
and  the  leaflets  of  the  calyx  are  acute.  In  H.  Americana  the  leaves  are  cordate- 
reniform,  with  three  entire,  roundish,  obtuse  lobes  ;  and  the  leaflets  of  the  calyx 
are  obtuse.  Both  are  indigenous,  growing  in  woods  upon  the  sides  of  hills  and 
mountains;  the  former,  according  to  Eaton,  preferring  the  northern,  the  latter 
the  southern  exposure.  The  leaves  resist  the  cold  of  the  winter,  and  the  flowers 
make  their  appearance  early  in  spring.  The  whole  plant  is  used. 

It  is  without  smell,  and  has  a  mucilaginous,  somcAvhat  astringent,  slightly 
bitterish  taste.  Water  extracts  all  its  active  properties. 

Medical  Properties  and  Uses.  Liverwort  is  a  very  mild,  demulcent  tonic  and 
astringent,  supposed  by  some  to  possess  diuretic  and  deobstruent  virtues.  It 
was  formerly  used  in  Etirope  in  various  complaints,  especially  chronic  hepatic 
afifections,  but  has  fallen  into  entire  neglect.  In  this  country  some  years  since, 
it  acquired  considerable  popular  reputation,  which,  however,  it  has  not  main- 
tained, as  a  remedy  in  haemoptysis  and  chronic  coughs.  It  may  be  used  in 
infusion,  and  taken  ad  libitum.  The  term  liverwort;  properly  belongs  to  the 
cryptogamous  genus  Marchantia.  W. 

HEUCHERA.  U.S.  Secondary. 
Alum-root. 

The  root  of  Heuchera  Americana.   U.  S. 

Heuchera.  Sex.  Syst.  Pentandria  Digynia.  —  Nat.  Ord.   Saxifragaceae.   . 

Gen.  Gh.  Galyx  five-cleft.  Petals  five,  small.  Gapsule  bi-rostrate,  bi-locular, 
many-seeded.  Nuttall. 

Heuchera  Americana.  Willd.  Sp.  Plant,  i.  1328;  Barton,  Med.  Bot.  ii.  159. 
—  H.  cortusa.  Michaux,  Flor.  Boreal.  Am.  i.  171.  —  H.  viscida.  Pursh,  Flor. 
Am.  Sept.  p.  187.  The  alum-root  ov  American  sanicle  is  a  perennial,  herbace- 
ous plant,  the  leaves  of  which  are  all  radical,  petiolate,  cordate,  with  rounded 
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lobes,  furnished  with  obtuse  mucronato  tooth.  There  '\a  no  proper  stem ;  but 
numerous  scapes  or  flower-stems  are  sent  up  by  the  same  root,  from  one  to 
three  feet  in  hoi;j;:ht,  very  hairy  ia  their  upper  part,  and  termiiiatinff  in  lonj^,  loose, 
pyramidal,  dichotomous  panicles.  The  caly.x  is  small,  with  obtuse  segments  ; 
the  petals  lanceolate,  rose-coloured,  and  of  the  same  length  as  the  calyx;  tho 
filaments  much  longer,  yellowish,  and  surmounted  by  small,  red,  globose  anthers. 
Tho  whole  plant  is  covered  with  a  viscid  pubescence. 

It  is  found  in  shady,  rocky  situations,  from  New  England  to  Carolina,  and 
flowers  in  June  and  July.  The  root,  which  is  oEBcinal,  is  horizontal,  somewhat 
compressed,  knotty,  irregular,  yellowish,  and  of  a  strongly  styptic  taste. 

Medical  Properties.  Alum-root  is  i)Owerfully  astringent,  and  may  be  em- 
ployed in  similar  cases  with  other  medicines  belonging  to  the  same  cla.s.s.  It  ha.s 
hitherto,  however,  been  little  used.  We  are  informed,  in  Dr.  Barton's  "  Collec- 
tions," that  it  is  applied  by  the  Indians  to  wounds  and  obstinate  ulcers,  and  that 
it  is  the  basis  of  a  powder  which,  when  the  author  wrote,  enjoyed  some  reputa- 
tion a.«  a  cure  for  cancer.  Mr.  Frederick  Stearns,  in  a  report  to  the  Am.  Phar- 
maceutical Association  in  reference  to  the  medicinal  plants  of  Michigan  {Pro- 
ceedings, A.  D.  1858,  p.  263),  speaks  of  two  other  species,  JI.  caulescens  and 
U.  pubescens,  as  huving  similar  properties,  W. 

HIRUDO.  Br. 

The  Leech, 

Sanguisuga  medicinalls,  the  Speckled  Leech;  and  S.  officinalis,  the  Oreen 
Leech,  Br. 

Sangsue,  F?:;  Blutcgol,  Oerm.;  Mignatta,  Ital.;  Sanguijucla,  Span. 

HiRUDO.  C/ass  I,  An nelides.  Orrfer  3,  Abrauchiatte.  i^ami7y  2,  Asetigerae. 
Cuvier. 

The  leech  belongs  to  that  class  of  invertebrated  articulated  animals  called 
Annelides.  This  class  contains  the  worms  with  red  blood,  having  soft  retractile 
bodies  composed  of  numerous  segments  or  rings,  breathing  generally  by  means 
of  branchiae,  with  a  nervous  system  consisting  in  a  double  knotted  cord,  desti- 
tute of  feet,  and  supplying  their  place  by  the  contractile  power  of  their  segments 
or  rings.  The  third  order  of  this  class — Abranchiatse — comprehends  those 
worms  which  have  no  apparent  external  organ  of  respiration.  This  order  is 
again  divided  into  two  families,  to  the  second  of  which — the  Asetigerae,  or  those 
not  having  setae  to  enable  them  to  crawl — the  leech  belongs. 

It  is  an  aquatic  worm  with  a  flattened  body,  tapering  towards  each  end,  and 
terminating  in  circular  flattened  disks,  the  hinder  one  being  the  larger  of  the 
two.  It  swims  with  a  vertical  undulating  motion,  and  moves  when  out  of  the 
water  by  means  of  these  disks  or  suckers,  fastening  itself  first  by  one  and  then  by 
the  other,  and  alternately  stretching  out  and  contracting  its  body.  The  mouth 
is  placed  in  the  centre  of  the  anterior  disk,  and  is  furnished  with  three  cartila- 
ginous lens-shaped  jaws  at  the  entrance  of  the  alimentary  canal.  These  jaws  are 
lined  at  their  edges  with  fine  sharp  teeth,  and  meet  so  as  to  make  a  triangular 
incision  in  the  flesh.  The  head  is  furnished  with  small  raised  points,  supposed 
by  some  to  be  eyes.  Respiration  is  carried  on  through  small  apertures  ranged 
along  the  inferior  surface.  The  nervous  system  consists  of  a  cord  extending 
the  whole  length,  furnished  with  numerous  ganglions.  The  intestinal  canal  is 
straight,  and  terminates  in  the  anus,  near  tho  posterior  disk.  Although  herma- 
phrodite, leeches  mutually  impregnate  each  other.  They  are  oviparous,  and  tho 
eggs,  varying  from  six  to  fifteen,  are  contained  in  a  sort  of  spongy,  slimy  cocoon, 
from  half  an  inch  to  an  inch  in  diameter.  These  are  deposited  near  the  edge  of 
the  water,  and  hatched  by  the  heat  of  tho  sun.  The  leech  is  torpid  during  the 
winter,  and  casts  off  from  time  to  time  a  thick  slimy  coating  from  its  skin.  It 
can  live  a  considerable  time  in  sphagnous  moss,  or  in  moistened  earth,  and  is 
frequently  transported  in  this  manner  to  great  distances  by  the  dealers. 

Savigny  has  divided  tho  genus  Hirudo  of  Linnoeus  into  several  genera.    The 
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true  leech  is  the  Sanguisuga  of  this  author,  and  is  characterized  by  its  three  len- 
tJtular  jaws,  each  armed  with  two  rows  of  teeth,  and  by  having  ten  ocular  points. 
Several  species  are  used  for  medical  purposes,  of  which  the  most  common  are 
the  gray  and  the  green  leech  of  Europe,  both  of  which  are  varieties  of  the  Hirudo 
niedicinalis  of  Linnaeus ;  and  the  Hirudo  decora  of  this  country. 

1.  Hirudo  medicinalis.  Linn.  JSd.  Gmel.  i.  3095.  —  Sanguisuga  officinalis. 
Savigny,  Mon.  Hir.  p.  1 1 2,  t.  5,  f.  1.  The  green  leech.  —  Sanguisuga  medicinalis. 
Savigny,  Mon.  Hir.  p.  114,  t.  5,  f.  2.  The  gray  leech.  Many  of  the  best  zoolo- 
gists regard  the  Sanguisuga  officinalis  and  S.  medicinalis  of  Savigny  as  mere 
varieties.  They  are  both  marked  with  six  longitudinal  dorsal  ferruginous  stripes, 
the  four  lateral  ones  being  interrupted  or  tesselated  with  black  spots.  The  colour 
of  the  black  varies  from  a  blackish  to  a  grayish-green.  The  belly  in  the  first 
variety  is  of  a  yellowish-green  colour,  free  from  spots,  and  bordered  with  longi- 
tudinal black  stripes.  In  the  second  it  is  of  a  green  colour,  bordered  and  macu- 
lated with  black.  This  leech  varies  from  two  to  four  inches  in  length.  It  inhabits 
marshes  and  running  streams,  and  is  abundant  throughout  Europe.* 

The  great  use  made  of  leeches  in  the  modern  practice  of  medicine  has  occa- 
sioned them  to  become  a  considerable  article  of  commerce.  They  are  collected 
in  Spain,  France,  Italy,  Germany,  and  Sweden,  and  carried  in  large  numbers  to 
London  and  Paris.  They  are  also  frequently  brought  to  this  country;  as  the 
practitioners  in  some  of  our  large  cities  use  only  the  foreign  leech,  although  our 
own  waters  furnish  an  inexhaustible  supply  of  this  useful  worm.f 

2.  Hirudo  decora.  Say,  Colonel  Long^s  Second  Expedition,  ii.  268.  The 
medicinal  leech  of  America  has  been  described  by  Say  under  the  name  oi Hirudo 
decora,  in  the  Appendix  to  the  Second  Expedition  of  Colonel  Long.  Its  back 
is  of  a  deep  pistachio-green  colour,  with  three  longitudinal  rows  of  square  spots. 
These  spots  are  placed  on  eveiy  fifth  ring,  and  are  twenty-two  in  number.  The 
lateral  rows  of  spots  are  black,  and  the  middle  range,  of  a  light  brownish-orange 
colour.  The  belly  is  of  the  latter  colour,  variously  and  irregularly  spotted  Avith 
black.  The  American  leech  sometimes  attains  the  length  of  four  or  five  inches, 
although  its  usual  length  is  from  two  to  three.  It  does  not  make  so  large  and 
deep  an  incision  as  the  European  leech,  and  draws  less  blood. 

The  indigenous  leech  is  much  used  in  the  city  of  Philadelphia.    The  practi- 

*  A  variety  of  the  leech  has  recently  come  into  use  in  Europe,  called  in  commerce 
African  leeches.  They  are  of  a  beautiful  light-green  colour,  varying  to  a  deep-green,  and 
often  inclining  to  red,  with  black  points  on  the  back,  and  broad  streaks  of  a  bright 
orange-yellow,  which  are  black  towards  the  abdomen.  Tliey  correspond  perfectly  with 
the  Sanguisuga  interrupta  of  Moquin-Tandon.  These  leeches  draw  very  well.  (Phartn. 
Journ.,  X.  38,  from  Buchner's  Repertorium,  A.  D.  1850,  p.  376.)  The  leeches  from  Algiers, 
called  in  French  commerce  dragons  [Sanguisuga  troctena  of  Moquin-Tandon) ,  of  which 
considerable  numbers  have  been  taken  to  France,  are  said  by  M.  A.  de  Quatrefages,  con- 
trary to  former  opinion,  to  be  quite  equal  to  the  European.  {Journ.  de  Pharm.,  3e  ser., 
xxxiii.  105.)  It  is  stated  in  i\iQ  Pharmaceutical  Journal  and  Transactions  (June,  1867,  p. 
735)  that  great  numbers  of  leeches  are  collected  in  Australia,  and  sent  to  Melbourne, 
whence  a  large  proportion  are  exported  to  Europe  and  America,  chiefly  to  London  and 
Paris  in  the  former  continent,  and  San  Francisco,  Panama,  and  New  York  in  the  latter. 
It  is  estimated  that  two  or  throe  millions  annually  pass  through  the  hands  of  the  Murray 
Kiver  Fishing  Company.  In  the  same  journal  (March,  1865,  p.  481),  the  leech  is  said  to 
abound  in  almost  every  river  and  lagoon  in  Australia,  and  to  diller  from  the  ordinary  Eng- 
lish leech  only,  that  the  olive  streaks  are  much  lighter  in  the  former.  They  are  collected  by 
throwing  into  the  water  a  fresh  sheep-skin,  to  which  they  attach  themselves.  They  bear 
transportation  wonderfully  well.  [Note  to  the  ninth,  twelfth,  and  thirteenth  editions.)     W. 

f  Attempts  have  been  made,  in  France,  on  a  large  scale,  to  propagate  leeches  for 
sale.  This  is  done  by  means  of  natural  meadows,  in  which  numerous  small  ponds  are 
made,  where  the  leeches,  with  certain  precautions  as  to  nourishment  and  preservation, 
multiply  and  grow  so  rapidly  as  to  become  a  source  of  profit.  In  order  that  they  may 
propagate,  it  is  necessary  that  they  should  be  fed  on  blood,  which  is  given  them  either  by 
causing  animals,  as  horses,  cows,  &c.,  to  be  driven  into  the  meadows,  or  by  obtaining 
blood  from  slaughter-houses,  and,  after  depriving  it  of  fibrin  b"y  agitation,  immersing  the 
animals  for  a  time  in  it  while  yet  warm.  For  very  interesting  particulars  in  relation  to 
this  kind  of  culture,  the  reader  is  referred  to  papers  in  the  Journ.  de  Pharm.  (Jan.  1854, 
p.  5,  and  Mai,  1854,  p.  336). — Note  to  the  eleventh  edition.  W. 
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tionera  of  New  York  and  Boston  aro  suppliod  chiefly  from  abroad.  The  leeches 
employed  in  Pliiladolphia  aro  generally  brought  fr«)Ui  BuckH  and  lierks  counties 
in  l*ennsylvania,  and  occasionally  from  other  parta  of  the  Htuto. 

The  ])r»)per  preservation  of  leeches  is  an  object  of  importance  to  the  practi- 
tioner, as  they  are  liable  to  a  great  and  sudden  mortality.  They  are  usually  kept 
in  jars,  in  clear,  soft  water,  which  should  bo  changed  twice  a  week  in  winter, 
and  every  other  day  in  summer.  The  jar  must  be  covered  with  a  linen  clotli,  and 

f>laced  in  a  situation  not  liable  to  sudden  changes  of  temperature.  Th«'y  will 
ive  a  long  time  and  continue  active  and  healthy,  without  any  other  attention 
than  that  of  frequently  changing  the  water  in  which  they  are  kept.  M.  Derheims 
has  proposed  the  following  excellent  method  of  preserving  them.  In  the  bottom 
of  a  large  basin  or  trough  of  marble  he  places  a  bed,  six  or  seven  inches  deep, 
of  a  mixture  of  mos.s,  turf,  and  fragments  of  wood,  lie  strews  pebbles  above, 
so  as  to  retain  them  in  their  place  without  compressing  them  too  much,  or  pre- 
venting the  water  from  freely  penetrating  them.  At  one  end  of  the  trough,  and 
about  midway  of  its  height,  is  placed  athiu  slab  of  marble  or  earthenware,  pierced 
with  numerous  holes,  and  covered  with  a  bed  of  moss,  which  is  compressed  by  a 
thick  layer  of  pebbles.  The  reservoir  being  thus  disposed  is  half  filled  with  water, 
so  that  the  moss  and  pebbles  on  the  shelf  shall  be  kept  constantly  moist.  The 
basin  is  protected  from  the  light  by  a  linen  cover  stretched  over  it.  13y  this 
arrangement  the  natural  habits  of  the  leech  are  not  counteracted.  One  of  these 
habits,  essential  to  its  health,  is  that  of  drawing  itself  through  the  moss  and  roots 
to  clear  its  body  from  the  slimy  coat  which  forms  on  its  skin  and  is  a  principal 
cause  of  its  disease  and  death.  Mr.  James  Banes  recommends  that,  when  kept 
in  jars,  they  should  be  cleansed  by  means  of  a  whisk  of  very  fine  broom  or  willow, 
when  the  water  is  changed.  M.  Lahache,  an  apothecary  at  Bruyeres,  strongly  re- 
commends the  carrageen  or  Irish  moss  (Chondruscrispus),  as  admirably  adapted 
to  the  habits  and  wants  of  the  leech,  furnishing  the  animal,  as  he  supposes,  with 
nutriment,  as  it  does  not  die  of  inanition  when  thus  kept.  The  water  should  be 
renewed  in  the  jars  daily.  {Journ.  de  Pharm.  et  de  Chim.,  4e  ser.,  iii.  1'28.)* 

*  !M.  Soubeiran  considers  it  important  that  theyshould  be  kept  in  running  water,  and 

►  has  figured  an  apparatus  for  this  purpose  in  the  second  edition  of  his  Treatise  on  Phar- 
macy. The  addition  of  a  solution  of  chlorine  to  the  water,  in  the  proportion  of  one  or 
two  drops  to  the  pint,  or  of  a  little  muriatic  or  sulphuric  acid  to  neutralize  the  ammonia 
which  forms,  has  sometimes  been  found  &  preservative  against  disease.  {Journ.  de  Pharm., 

»3e  ser.,  x.  186.)  M.  Domine  has  found  tno  following  plan  for  preserving  leeches  most 
Buccessful.  He  selects  the  greenest  moss  he  can  find,  washes  it  perfectly  clean,  and  puts 
alternately  it  and  the  leeches,  also  well  washed,  into  a  glass  vessel  of  convenient  size, 
taking  care  to  fill  the  vessel  completely  with  the  loosened  moss,  and  then  to  cover  it  with 
a  piece  of  linen.    In  winter,  it  is  sufficient  merely  to  introduce  the  leeches  and  moss 

I  moistened ;  but,  as  soon  as  warm  weather  approaches,  a  little  water  should  be  put  at  the 
bottom  of  the  vessel.  It  is  not  necessary  to  change  often  in  winter ;  but  in  summer  the 
moss  should  be  renewed  nearly  every  other  day,  and  the  vessel  should  be  kept  in  the 
cellar.  {Ibid.,  xvi.  110.) — Note  to  the  ninth  edition.  W. 

[  Mr.  Alfred  AUchin  has  had  great  success  in  the  preservation  of  leeches  by  the  use  of 
anuaria,  in  which  the  natural  conditions  necessary  for  the  health  of  the  animal  are  sup- 
plied, by  introducing  a  living  and  growing  water  plant,  to  aff'ord  oxygen  and  consume 
carbonic  acid,  and  water  snails  to  consume  the  decaying  vegetable  matter,  the  confervas 
•which  grow  on  the  sides  of  the  vessel,  and  the  slimy  matter  given  off  by  the  leeches 
themselves.  For  full  particulars  in  relation  to  the  structure  and  management  of  these 
aquaria,  the  reader  is  referred  to  the  Am.  Journ.  of  Pharm.  (xxviii.  222),  and  the  Pharm. 
Journ.  (xv.  453),  in  the  latter  of  which  journals  the  account  was  originally  published. 
{Note  to  the  eleventh  edition.)  W. 

An  interesting  account  of  the  culture  of  both  the  Spanish  and  American  leech  (the 
latter  H.  decora)  has  been  published  in  the  "  ProceedingsoJ  the  American  Pharmacetitical 
Association"  for  the  year  1857,  by  Mr.  Frederick  Stearns,  of  which  the  following  i.'^an  epi- 
tome. A  wooden  tank,  eight  feet  in  length  by  six  in  breadth  and  four  in  depth,  is  placed 
in  the  ground,  near  a  running  stream,  so  that  a  portion  of  the  water  passes  through  it, 
the  orifices  through  which  it  enters  and  escapes  being  covered  with  wire-gauzo  to  pre- 
vent the  exit  of  the  animal.  A  layer  of  cobble  stones  eighteen  inches  thick  is  placed  in 
the  bottom  of  the  tank.  The  outlet  is  about  ten  inches  below  the  top  of  the  tank,  and 
from  the  edge  at  top,  all  round,  a  lodge  of  boards  is  made  to  project  inward.  A  few 
frogs  aro  thrown  in  once  a  week  for  food.   In  winter  the  animal  is  torpid,  and  the  tank 
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Medical  Uses.  Leeches  afford  the  least  painful,  and  in  many  instances  the 
ftiost  effectual  means  for  the  local  abstraction  of  blood.  They  are  often  appli- 
cable to  parts  which,  either  from  their  situation  or  their  great  tenderness  when 
inflamed,  do  not  admit  of  the  use  of  cups  ;  and,  in  the  cases  of  infants,  are  under 
all  circumstances  preferable  to  that  instrument.  They  are  indeed  a  powerful 
therapeutic  agent,  and  give  to  the  physician,  in  many  instances,  a  control  over 
disease  which  he  could  obtain  in  no  other  way.  Their  use  is  in  great  measure 
restricted  to  the  treatment  of  local  inflammation;  and,  as  a  general  rule,  they 
should  not  be  resorted  to  until  the  force  of  the  circulation  has  been  diminished 
by  bleeding  from  the  arm,  or  in  the  natural  progress  of  the  complaint. 

In  applying  leeches  to  the  skin,  care  should  be  taken  to  shave  off  the  hair,  if 
there  be  any,  and  to  have  the  part  well  cleansed  with  soap  and  water,  and  after- 
wards with  pure  water.  If  the  leech  do  not  bite  readily,  the  skin  should  be 
moistened  with  a  little  blood,  or  milk  and  water.  It  is  said  to  bite  more  freely 
if  the  skin  is  previously  reddened  by  a  sinapism,  and  then  washed  perfectly 
clean.  Sometimes  the  leech  is  put  into  a  large  quill  open  at  both  ends,  and  ap- 
plied with  the  head  to  the  skin  until  it  fastens  itself,  when  the  quill  is  withdrawn. 
If  it  be  desirable  that  the  leech  shall  bite  in  a  particular  spot,  this  end  may  be 
attained  by  cutting  a  small  hole  in  a  piece  of  blotting-paper,  and  then  applying 
this  moistened  to  the  skin,  so  that  the  hole  shall  be  immediately  over  the  spot 
from  which  the  blood  is  to  be  taken.  Leeches  continue  to  draw  blood  until  they 
are  gorged,  when  they  drop  off.*  The  quantity  of  blood  which  they  draw  varies 
with  the  part  to  which  they  are  applied,  and  the  degree  of  inflammation  exist- 
ing in  it.  From  the  loose  and  vascular  textures  they  will  abstract  more  than 
from  those  which  are  firm  and  compact,  and  more  from  an  inflamed  than  a  healthy 
part.  As  a  general  rule,  our  leechers  apply  six  for  every  fluidounce  of  blood.  A 
single  European  leech  will  draw  from  half  an  ounce  to  an  ounce.  The  quantity 
may  often  be  much  increased  by  bathing  the  wound  with  warm  water.  Leeches 
will  continue  to  suck  after  their  tails  are  cut  off,  which  is  sometimes  done,  al- 
though it  is  a  barbarous  practice. f  It  is  said  that  they  will  draw  better  if  put  into 
cold  beer,  or  diluted  wine,  and  allowed  to  remain  until  they  become  very  lively. 
They  may  be  separated  from  the  skin  at  any  time  by  sprinkling  a  little  salt  upon 
them.  After  they  drop  off,  the  same  application  will  make  them  disgorge  the 
blood  they  have  swallowed.  Some  leechers  draw  the  Jeeches  from  the  tail  to  the 
head  through  their  fingers,  and  thus  squeeze  out  the  blood,  after  which  all  that 
is  necessary  is  to  put  them  in  clean  water,  and  change  it  frequently.  J  Leeches 

is  allowed  to  remain  frozen  over  till  spring.  The  eggs  arc  produced  in  June  and  July; 
the  leech  is  mature  in  about  two  years,  and  will  live  fifteen.  [Note  to  the  twelfth  edition.) 

W. 

*  As  a  very  efficient  mode  of  applying  leeches,  it  is  recommended,  after  having  moist- 
ened the  skin  with  pure  warm  water,  to  put  the  leeches  into  a  tumbler  half  fullof  cold 
water,  and  by  an  adroit  movement  invert  it  upon  the  part.  The  leeches  are  said  to  attach 
themselves  so  rapidly  that  it  seems  to  the  patient  as  though  they  made  but  a  single  bite. 
When  they  are  all  attached,  the  glass  is  to  be  carefully  removed,  the  water  being  ab- 
sorbed, as  it  runs  off  on  one  side,  by  a  sponge  or  linen  cloths. 

Another  method  of  increasing  the  efficiency  of  leeches,  recommended  by  Dr.  C.  E.  Sloan, 
of  Ayr,  Scotland,  is  to  cover  them  with  a  cupping-glass,  and,  by  means  of  an  air-pump, 
moderately  exhaust  the  air  over  them.  An  extraordinary  increase  in  their  activity  is 
immediately  observable.  {Ed.  Monthly  Journ.  of  Med.  Sci.,  Aug.  1852,  p.  126.)       "W. 

f  Under  the  name  of  bdcllatomy ,  a  practice  has  been  introduced  into  Germany,  of 
making  a  small  incision  in  the  side  of  the  leech  while  drawing.  The  blood  escapes 
through  the  wound,  and  the  animal  will  continue  to  suck  for  a  long  time,  so  that  one 
will  perform  the  office  of  many  in  the  quantity  of  blood  taken.  It  is  asserted  that  the 
operation  causes  little  or  no  pain,  but  is  in  fact  a  source  of  gratification  by  prolonging 
the  pleasure  of  taking  food.  Some  j'^ears  since,  the  author  received  a  communication  on 
the  subject  from  the  originator  of  the  process;  but  he  regrets  that  it  has  been  mislaid, 
and  he  cannot  give  the  name,  as  he  would  desire.  [Note  to  the  thirteenth  edition.)    W. 

X  MM.  Souboiran  and  Bouchardat,  after  numerous  experiments  upon  the  different 
modes  of  fitting  the  gorged  leeches  for  use  again,  came  to  the  conclusion,  that  a  carefully 
managed  pressure  is  the  best.  Two  conditions,  however,  are  necessary  to  success ;  one 
that  they  should  be  disposed  to  disgorge  the  blood,  and  the  other  that  they  should  be  im- 
mersed in  warm  water  previously  to  the  stripping.    The  first  object  is  effected  by  com- 
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which  are  gorged  with  blood  should  bo  kept  in  a  vesgel  by  theniaelveB  ;  as  they 
are  more  sulyect  to  disenno,  and  often  oecaHion  a  ^reat  mortality  among  the 
others.  They  hIiouUI  not  1)0  again  used  until  they  have  recovered  their  activity. 
In  cases  where  the  bleeding  from  leech-bites  continues  longer  than  is  desirable, 
it  may  be  stop|K'd  by  continued  pressure,  with  the  application  of  lint,  by  the  use 
of  collodium,  or  by  touching  the  wounds  with  lunar  caustic*  It  may  sometimes 
be  necessary,  in  the  case  of  a  deep  bite,  to  sow  the  wound,  which  is  readily  done 
with  a  single  stitch  oftho  needle,  that  need  not  penetrate  deeper  than  the  cutis.f 

D.  B.  S. 

nion  snlt.  The  following  plan  is  rccommendod.  The  leeches  are  to  be  thrown  into  a  solu- 
tion of  16  parts  of  common  sftlt  in  100  of  water,  froni  which  they  are  to  bo  taken  outono 
by  one,  and,  being  held  by  the  tail,  are  to  be  dipped  into  water  which  feeli*  hot  to  tho 
hand,  but  yet  can  bo  borne  by  it,  and  then  passed  lightly  between  tho  lingers.  Thua- 
treated,  they  easily  give  up  tho  blood.  After  being  stripped,  they  should  be  placed  in 
vessels  containing  fresh  water,  which  should  be  renewed  once  a  day.  At  the  end  of  eight 
or  ton  days,  they  are  lit  for  reapplication.  (Journ.  de  I'/iarm.,  3c  s6r.,  xi.  843  und  850.)  It 
is  said  that,  in  the  French  military  hos})ital3,  a  mixture  of  vinegar  and  water,  consisting 
of  one  part  of  the  former  to  eight  of  tho  latter,  is  preferred  to  salt  water  for  promoting 
disgorgement.  {Land.  Med.  Times  and  Gaz.,  Oct.  1850,  p.  875.) 

It  has  been  stated  that,  if  the  leeches,  after  being  stripped,  be  put  into  water  sweetened 
with  a  little  white  sugar,  and  the  solution  be  renewed  several  times,  at  intervals  of  six 
or  twelve  hours,  they  will  speedily  recover  their  activity,  and  may  be  reapplied  two  or 
three  times  in  the  cour.«e  of  a  few  days.  Immersion  in  camphor  water,  for  a  few  mo- 
monts,  is  said  by  Mr.  Boyce  to  cause  them  to  vomit  the  blood.  They  should  afterwards 
be  put  into  clean  water,  to  bo  chanijod  in  half  an  hour.  Dr.  Frodsham,  of  England,  has 
fdund  camphor  water  preferable  eituer  to  salt  water  or  diluted  vinegar,  for  disposing  the 
gorged  leech  to  part  with  blood. 

M.  Grannat,  a  French  military  pharmaceutist,  has  found  the  natural  process  of  dis- 
gorging preferable  to  all  others.  He  placed  some  gorged  leeches  in  wooden  tubs,  con- 
taining at  bottom  a  little  clay  and  water,  and  renewed  the  water  every  forty-eight  hours. 
\  fter  eight  days,  tho  leeches,  now  in  good  health,  were  transferred  to  a  pond  prepared 

r  the  purpose,  where  they  propagated.  He  put  1000  leeches  in  the  pond,  and  at  the  end 
ot  a  year  had  taken  out  850  lit  for  service,  without  interfering  with  the  reproduction. 
(^Journ.  de  P/iarm.,  3e  ser.,  xx.  186.) 

M.  Vayson's  plan  of  preserving  leeches  has  been  highly  commended.  It  consists  simply 
in  putting  them,  after  stripping,  if  they  have  been  used,  in  an  earthenware  vessel  of  the 
shape  of  an  inverted  truncated  cone,  with  holes  in  the  bottom  so  small  as  to  prevent  the 
escape  of  the  leech,  and  tilled  with  turfy  earth.  After  the  introduction  of  the  leech  the 
opening  is  to  be  closed  with  a  coarse  cloth.  The  vessel  is  then  placed  in  a  tub  containing 
water  four  inches  deep.  If  to  be  sent  to  a  distance,  tho  eartn  in  the  vessel  should  be 
moistened  throughout.  W. 

♦  A  little  cotton,  impregnated  with  a  saturated  solution  of  abim  in  boiling-hot  water, 

id,  after  it  has  become  suflSciently  cool,  but  before  the  alum  has  begun  to  crystallize, 
iSed  upon  the  wound,  will  often  prove  efl'ectual.  Another  mode  of  repressing  the  hemor- 
rhage is  to  press  upon  the  bite  a  piece  of  thin  caoutchouc,  previously  softened  upon  one 
side  by  heat,  so  as  to  become  adhesive.  If  lunar  caustic  be  applied,  the  stick  must  first  bo 
brought  to  a  fine  point,  which  is  to  be  inserted  in  the  wound.  Some  have  even  recom- 
mended the  use  of  a  tine  wire  made  red  hot.  When  the  part  wounded  is  without  a  bony 
basis,  pressure  may  be  made  by  pinching  the  wound  between  the  fingers.  W. 

f  An  instrument  has  been  invented  called  the  mechanical  leech,  by  which  the  attempt 
has  been  made  to  imitate  the  action  of  the  leech  in  drawing  blood.  It  consists  essentiallv 
of  two  parts,  one  for  making  the  puncture,  and  the  other  for  abstracting  blood  through 
the  agency  of  atmospheric  pressure.  In  other  words,  it  is  a  minute  cupping  instrument. 
Practically,  however,  it  has  not  been  found  so  convenient  as  to  supersede  the  use  of  the 
living  leech.  For  an  account  of  the  instrument,  see  the  A7n.  Journ.  of  the  Med.  Sciences 
(xvi.^207).  W. 

Danger  from  Leeches.  Young  leeches  are  sometimes  swallowed  by  men  and  animals 
while  drinking  from  streams  or  ponds  inhabited  by  them.  If  swallowed  they  probably 
perish  in  the  stomach ;  but  occasionally  they  attach  themselves  in  tho  passages,  in  man 
most  frequently  to  tho  fauces  or  jdiarynx,  but  in  the  lower  animals  also  to  the  gums, 
cheeks,  soft  palate,  and  even  the  nasal  passages.  The  animal  has  been  known  to  attach 
itself  within  the  larynx,  with  tho  most  alarming  effects.  It  grows  in  its  new  quarters, 
living  on  the  blood  which  it  draws,  much  .of  which  also  escapes  from  tho  punctures,  caus- 
ing spitting  of  blood,  which  probably  first  calls  attention  to  the  case.  There  are  also  various 
morbid  sensations,  such  as  arise  from  the  presence  of  a  foreign  body  in  tho  throat,  and 
•ymptoms  of  impending  suffocation  when  the  animal  is  near  the  glottis.  Death  has  oc- 
curred from  this  cause.  Generally  there  is  little  danger,  and  anemic  symptoms  are  the  most 
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HORDEUM.  U.S. 
Barley.   Pearl  Barley. 

The  decorticated  seed  of  Hordeum  distichon.  U.  S. 

Of.  Syn.  HORDEUM  DECORTICATUM.  Fearl  Barley.  The  husked 
seeds  of  Hordeum  distichon.  Br. 

Orge,  Fr.;  Gerstengraupen,  Qerm.;  Orzo,  Hal.;  Cebada,  i^aw. 

Hordeum.  Sex.  Syst.  Triandria  Digynia. — Nat.Ord.  Graminacesa. 

Gen.  Gh.    Calyx  lateral,  two-valved,  one-flowered,  three-fold.    Willd. 

Several  species  of  Hordeum  are  cultivated  in  different  parts  of  the  world. 
The  most  common  are  H.  vulgare  and  H.  distichon,  both  of  which  have  been 
introduced  into  the  United  States. 

1.  Hordeum  vulgare.  Willd.  Sp.  Plant,  i.  472 ;  Loudon's  Encyc.  of  Plants, 
p.  13.  The  culm  or  stalk  of  common  barley  is  from  two  to  four  feet  in  height, 
fistular,  and  furnished  with  alternate,  sheathing,  lanceolate,  roughish,and  pointed 
leaves.  The  flowers  are  all  perfect,  and  arranged  in  a  close  terminal  spike,  the 
axis  of  which  is  dentate,  and  on  each  tooth  supports  three  sessile  flowers.  The 
calyx  or  outer  chaff  has  two  valves.  The  corolla  or  inner  chaff  is  also  composed 
of  two  valves,  of  which  the  interior  is  larger  than  the  other,  and  terminates  in 
a  long,  rough,  serrated  awn  or  beard.    The  seeds  are  arranged  in  four  rows. 

2.  H.  distichon.  Willd.  Sp.  Plant,  i.  473;  Loudon's  Encyc.  of  Plants,  p.  73. 
This  species  is  distinguished  by  its  flat  spike  or  ear,  which  on  each  flat  side  has 
a  double  row  of  imperfect  or  male  florets  without  beards,  and  on  each  edge,  'a 
single  row  of  bearded  perfect  or  hermaphrodite  florets.  The  seeds,  therefore, 
are  in  two  rows,  as  indicated  by  the  specific  name  of  the  plant. 

The  original  country  of  the  cultivated  barley  is  unknown.  The  plant  has 
been  found  growing  wild  in  Sicily,  and  various  parts  of  the  interior  of  Asia. 
H.  vulgare  is  said  by  Pursh  to  grow  in  some  parts  of  the  United  States,  appa- 
rently in  a  wild  state.    The  seeds  are  used  in  various  forms. 

1.  In  their  natural  state  they  are  oval,  oblong,  pointed  at  one  end,  obtuse  at 
the  other,  marked  with  a  longitudinal  furrow,  of  a  yellowish  colour  externally, 
white  within,  having  a  faint  odour  when  in  mass,  and  a  mild  sweetish  taste.  They 
contain,  according  to  Proust,  in  100  parts,  32  of  starch,  3  of  gluten,  5  of  sugar, 
4  of  gum,  1  of  yellow  resin,  and  55  of  hordein,  a  principle  closely  analogous  to 
lignin.  Berzelius  suggests  that  hordein  may  be  an  intimate  mixture  of  vegetable 
fibre  with  gluten  and  starch,  which  are  very  difficultly  separable  as  they  exist  in 
this  grain.  Einhoff  found  in  100  parts  67  18  of  starch,  5*21  of  uhcrystallizable 
sugar,  4-62  of  gum,  3-52  of  gluten,  1-15  of  albumen,  0-24  of  phosphate  of  lime, 
and  729  of  vegetable,  fibre;  the  remainder  being  water  and  loss. 

2.  Malt  consists  of  the  seeds  made  to  germinate  by  warmth  and  moisture,  and 
then  baked  so  as  to  deprive  them  of  vitality.  By  this  process  the  sugar,  starch, 
and  gum  are  increased  at  the  expense  of  the  hordein,  as  shown  by  the  analysis 
of  Proust,  who  found  in  100  parts  of  malt,  56  of  starcu,  1  of  gluten,  15  of  sugar, 
15  of  gum,  1  of  yellow  resin,  and  only  12  oi  hordein.  Berzelius  attributes  the 
diminution  of  the  hordein  to  the  separation,  during  germination,  of  the  gluten 
or  starch  from  the  fibrous  matter  with  which  he  supposes  them  to  be  associated 
in  that  substance.  It  is  in  the  form  of  malt  that  barley  is  so  largely  consumed 
in  the  manufacture  of  malt  liquors. 

An  interesting  substance,  called  diastase,  was  discovered  by  MM.  Payen  and 
Persoz  in  the  seeds  of  barley,  oats,  and  wheat,  and  in  the  potato.  It  is  found, 
however,  only  after  germination,  in  which  process  the  production  of  it  appears 
to  be  the  first  step.    Germinated  barley  seldom  contains  it  in  larger  proportion 

serious  of  those  existing.  The  animal  can  generally  be  seen. when  in  the  fauces,  and  may 
be  removed  by  seizing  it  with  an  instrument.  If  it  cannot  be  seized,  or  if  invisible,  as  in 
the  nares,  it  should  be  attacked  by  solution  of  salt  or  vinegar,  which  will  cause  it  to  give 
up  its  hold.  Emetics  have  been  recommended,  and  in  one  instance  laryngotomy  was  per- 
formed. (See  Archives  Gen.,  Aout,  18G3,  p.  161.) — Note  to  the  twelfth  edition.  "VV. 
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than  two  parts  in  a  thousand.  It  is  obtained  by  bruising  freshly  germinated 
burloy,  adtlinj,'  about  half  its  wciglit  of  water,  expressing  strongly,  treating  tho 
viscid  liquid  thus  obtained  with  sufficient  alcohol  to  destroy  its  viscidity,  then 
separating  the  coaguhited  ulbunicn,  and  adding  a  fresh  portion  of  alcohol,  which 
precipitates  the  diastase  in  an  impure  state.  To  render  it  pure,  it  must  be  re- 
dissolved  as  often  as  three  times  in  water,  and  precipitated  by  alcohol.  It  is 
solid,  white,  tasteless,  soluble  in  water  and  weak  alcohol,  but  in.soluble  in  tho 
latter  fluid  when  concentrated.  Though  without  action  upon  gum  and  sugar, 
it  has  tho  extraordinary  property,  when  mixed,  in  the  proportion  of  only  one 
part  to  2000,  with  starch  suspended  in  water,  and  maintained  at  a  temperature 
of  about  1G0°,  of  converting  that  principle  into  dextrin  and  sugar  of  grapes. 
Tho  whole  of  the  starch  undergoes  this  change,  except  the  teguments  of  the 
granules,  amounting  to  about  4  parts  in  1000.  The  change  which  barley  under- 
goes during  germination,  and  in  malting,  is  of  a  similar  character. 

3.  Hulled  barley  is  merely  the  grain  deprived  of  its  husk,  which,  according 
to  Einhoff,  amounts  to  1875  parts  in  the  hundred.* 

4.  Barley  meal  is  formed  by  grinding  the  seeds,  previously  deprived  of  their 
husk.  It  has  a  grayish-white  colour,  and  contains,  according  to  Fourcroy  and 
Vauquelin,  an  oleaginous  substance,  sugar,  starch,  azotized  matter,  acetic  acid, 
phosphates  of  lime  and  magnesia,  silica,  and  iron.  It  may  be  made  into  a  coarse, 
heavy,  hard  bread,  which  in  some  countries  is  much  used  for  food. 

5.  Pearl  barley  (hordeum  perlatam)  is  the  seed  deprived  of  all  its  invest- 
ments, and  afterwards  rounded  and  polished  in  a  mill.  It  is  in  small  round  or 
oval  grains,  having  the  remains  of  the  longitudinal  furrow  of  the  seeds,  and  of 
a  pearly  whiteness.  It  is  wholly  destitute  of  hordein,  and  abounds  in  starch,  with 
some  gluten,  sugar,  and  gum.  This  is  the  proper  officinal  form  of  barley,  and  is 
kept  in  the  shops  almost  to  the  exclusion  of  the  others. 

Medical  Properties.  Barley  is  one  of  the  mildest  and  least  irritating  of  fari- 
naceous substances;  and,  though  not  medically  used  in  its  solid  state,  forms,  by 
decoction  with  water,  a  drink  admirably  adapted  to  febrile  and  inflammatory 
complaints,  and  much  employed  from  the  time  of  Hippocrates  to  the  present. 
Pearl  barley  is  the  form  usually  preferred  for  the  preparation  of  the  decoction, 
though  the  hulled  grain  is  sometimes  used,  and  malt  affords  a  liquor  more  de- 
mulcent and  nutritious.  (See  Decoctum  Hordei.)  The  decoction  of  malt  may  be 
prepared  by  boiling  from  two  to  four  ounces  in  a  quart  of  water  and  straining. 
When  hops  are  added,  the  decoction  takes  the  name  of  wort,  and  acquires  tonic 
properties,  which  render  it  useful  in  debility,  especially  when  attended  with  sup- 
puration. 

Off.  Prep.  Decoctum  Hordei.  W. 
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HUMULUS.  U.S. 
Hops. 


he  strobiles  of  Humulus  Lupulus.  U.  S. 
Off.  Syn.  LUPULUS.  Hop.  The  dried  strobiles  of  the  female  plant  of  Hu- 
ulus  Lupulus.  Br. 

oublon,  Fr.;  Hopfen,  Oei'tn.;  Luppolo,  Ital.;  Lupulo  Hombrocillo,  Span. 

UMDLU8.  Sex.  Syst.  Dicecia  Pentandria.  —  Nat.  Ord.  UrticaceiB. 

en.Ch.  Male.  Ca/ya;  five-leaved.  C'oro//a  none.  Female.  Ca/ya;  one-leafed, 

M.  Lemoine,  a  French  pharmaceutist,  proposes  a  chemical  method  of  decorticating 
barley  and  other  seeds.  Putting  100  parts  of  the  seeds  into  a  wooden  vessel,  ho  jwurs 
upon  them  15  parts  of  sulphuric  acid,  stirs  the  mixture  for  15  or  20  minutes,  applying  in 
the  case  of  barley  a  gentle  heat,  then  adds  60  parts  of  water,  which  he  decants  after  a  very 
few  moments  of  constant  agitation.  After  sufficient  washing,  and  tho  neutralization  of 
the  last  remains  of  acid  by  solution  of  carbonate  of  soda  or  potassa,  ho  puts  the  grain 
upon  a  piece  of  cloth  with  large  meshes  stretched  upon  a  frame,  where  ne  allows  it  to 
^rain  for  about  an  hour,  then  transfers  it  to  a  similar  cloth,  and  exposes  it  to  a  current 
of  air  for  several  days  to  dry.  {Journ.  de  Pharm.,  Mars.  18G3,  p.  223.) — Note  to  the  twelfth 
edition. 
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obliquely  spreading,  entire.  CoroZZa  none.  Styles  two.  /S'eRcZ  one,  within  a  leafy 
calyx.  Willd. 

Humulus  Lupulus.  Willd.  Sp.  Plant.  \v.  Y69;  Bigelow,  ^?n.  Med.  Bot.  iii. 
163.  The  root  of  the  hop  is  perennial,  and  sends  up  numerous  annual,  angular", 
rough,  flexible  stems,  which  twine  around  neighbouring  objects  in  a  spiral  direc- 
tion, from  left  to  right,  and  climb  to  a  great  height.  The  leaves  are  opposite, 
and  stand  upon  long  footstalks.  The  smaller  are  sometimes  cordate;  the  larger 
have  three  or  five  lobes ;  all  are  serrate,  of  a  deep-green  colour  on  the  upper 
surface,  and,  together  with  the  petioles,'extremely  rough,  with  minute  prickles. 
At  the  base  of  the  footstalks  are  two  or  four  smooth,  ovate,  reflexed  stipules. 
The  flowers  are  numerous,  axillary, and  furnished  with  bractes.  The  male  flowers 
are  yellowish- white, and  arranged  in  panicles;  the  female,  which  grow  on  a  sepa- 
rate plant,  are  pale-green,  and  disposed  in  solitary,  peduncled  aments,  composed 
of  membranous  scales,  ovate,  acute,  and  tubular  at  the  base.  Each  scale  bears 
near  its  base,  on  its  inner  surface,  two  flowers,  consisting  of  a  roundish  com- 
pressed germ,  and  two  styles,  with  long  filiform  stigmas.  The  aments  are  con- 
verted into  ovate  membranous  cones  or  strobiles,  the  scales  of  which  contain, 
each,  at  its  base,  two  small  seeds,  surrounded  by  a  yellow,  granular  powder. 

The  hop  is  a  native  of  North  America  and  Europe.  It  is  occasionally  found 
growing  wild  in  the  Eastern  States,  and,  according  to  Mr.  Nuttall,  is  abundant 
on  the  banks  of  the  Mississippi  and  Missouri.  In  parts  of  New  England,  New 
York,  and  Michigan,  it  is  extensively  cultivated,  and  most  of  the  hops  consumed 
in  the  United  States  are  supplied  by  those  districts.  The  part  of  the  plant  used 
is  the  fruit  or  strobiles.  These  when  fully  ripe  are  picked,  dried  by  artificial 
heat,  packed  in  bales,  and  sent  into  the  market  under  the  name  of  hops. 

They  consist  of  numerous  thin,  translucent,  veined,  leaf-like  scales,  Avhich  are 
of  a  pale  greenish-yellow  colour,  and  contain  near  the  base  two  small,  round, 
black  seeds.  Though  brittle  when  quite  dry,  they  are  pulverized  with  great  dif- 
ficulty. Their  odour  is  strong,  peculiar,  somewhat  narcotic,  and  fragrant ;  their 
taste  very  bitter,  aromatic,  and  slightly  astringent.  Their  aroma,  bitterness,  and 
astringency  are  imparted  to  water  by  decoction;  but  the  first-mentioned  pro- 
perty is  dissipated  by  long  boiling.  The  most  active  part  of  hops  is  a  substance 
formed  on  the  surface  of  the  scales,  and,  in  the  dried  fruit,  existing  in  the  state 
of  very  small  granules.  This  substance  was  called  lupulin  by  the  late  Dr.  A. 
W.  Ives,  of  New  York,  by  whom  its  pi'operties  were  first  investigated  and  made 
generally  known;  though  it  was  previously  noticed  by  Sir  J.  E.  Smith,  of  Eng- 
land, and  M.  Planche,  of  France.  The  scales  themselves,  however,  are  not  des- 
titute of  virtues,  and  contain,  as  shown  by  MM.  Payen  and  CheValUer,  the  same 
active  principles  as  the  lupulin,  though  in  less  proportion.* 

*  Hops  are  often  subjected  in  Germany  to  the  fumes  of  burning  sulphur,  from  the  sup- 
position that  they  keep  better  when  thus  treated.  Besides,  by  being  partially  bleached  by 
the  process,  old  hops,  which  have  suffered  from  time,  having  become  darker,  generally 
spotted,  and  weaker,  assume  a  brighter  appearance,  as  if  fresher,  and  generally  command 
a  better  price  in  the  market.  To  detect  the  consequent  presence  of  sulphurous  acid,  tho 
brewers  put  a  silver  spoon  in  a  mixture  of  hops  and  water,  under  the  impression  that  it 
will  produce  a  black  stain  upon  the  silver.  But  this  test  will  answer  only  when  applied 
within  a  fortnight  after  the  use  of  the  sulphur.  A  more  delicate  method  is  that  of  Dr. 
Heidenreich,  who  puts  20  or  30  cones  of  the  hops  in  a  flask  with  zinc  and  muriatic  acid, 
and  passes  the  hydrogen  evolved  through  solution  of  acetate  of  lead.  If  sulphurous  acid 
be  present,  sulphuretted  hydrogen  will  bo  produced,  which  will  occasion  a  dark  precipi- 
tate with  the  solution.  But  even  this  plan  often  fails  when  the  hops  have  been  kejit  more 
than  three  or  four  weeks.  Amodiflcationof  this  test  has  been  proposed  by  Dr.  K.  Wagner. 
For  the  solution  of  acetate  of  lead  used  in  Heidenreich's  method,  there  is  to  be  substi- 
tuted a  solution  of  nitroprusside  of  sodium,  so  weak  as  to  have  a  very  light-brown  colour, 
to  which  have  been  added  a  few  drops  of  solution  of  potassa.  If  the  gas  evolved  contain 
the  minutest  proportion  of  sulphur,  a  violet  colour  will  be  produced  when  the  first  bub- 
ble passes  into  the  solution ;  and  this  will  by  a  continuance  of  the  process  become  a  mag- 
nificent purple.  The  least  trace  of  sulphurous  acid  may  thus  be  found ;  but,  a  few  months 
after  the  sulphuring  of  hops,  none  at  all  can  be  detected.  [Chem.  Gaz.,  April  1, 1856 ;  from 
Comptes  Rendus.) 

Hops  are  said  to  be  sometimes  threshed  in  order  to  separate  the  lupulin,  which  is  sold 
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LupuLiNA.  U.  S.  Lupulin.  This  is  obtained  scparato  by  rubbinp^  or  thresh- 
ing and  sifting  the  strobiles,  of  which  it  constitutes  from  one-sixth  to  one-tenth 
by  weight.  It  is  in  tlie  state  of  a  yellowish  powder,  mixed  with  minute  par- 
ticles of  the  scales,  from  which  it  cannot  Ijo  entirely  freed  when  procured  by 
a  mechanical  process.  It  has  the  ))eculiar  flavour  of  hops,  and  appeared  to 
MM.  Lebaillif  and  liaspail,  when  examined  l)y  the  microscope,  to  consist  of 
globules  filled  with  a  yellow  matter,  rescmljling  in  this  respect  the  pollen  of  vege- 
tables; but,  from  the  investigations  of  M.  Personne,  it  would, seem  to  be  of  the 
nature  of  a  gland,  commencing  in  a  cell  formed  among  those  of  the  epidermis, 
and,  when  fully  developed,  secreting  a  resinous  matter.  (Jotirn.  de  I'/iarm.,  3e 
ser.,  xxvi.  242.)  It  is  inflammable,  and  when  moderately  heated  becomes  some- 
what adhesive.  MM.  Chevallier  and  Payen  obtained  from  200[)art8, 105  of  resin 
and  25  of  a  peculiar  bitter  principle,  beside  volatile  oil,  gum,  traces  of  fixed  oil,  a 
small  quantity  of  an  azotized  substance,  and  various  salts.  Dr.  Ives  found  in  120 
grains,  5  of  tannin,  10  of  extractive,  1 1  of  bitter  principle,  12  of  wax,  3G  of  resin, 
and  4G  of  lignin.  M.  Personne  found  in  the  liquid  distilled  from  it  not  only 
volatile  oil,  but  also  valerianic  acid.  (Ibid.,  p.  333.)  The  virtues  of  the  pow- 
der probably  reside  in  the  volatile  oil  and  bitter  principle,  and  are  readily  im- 
parted to  alcohol.  By  boiling  in  water  the  bitterness  is  extracted,  but  the  aroma 
is  partially  driven  off.  The  volatile  oil,  which  may  be  obtained  by  distillation 
with  water,  is  yellowish,  of  the  odour  of  hops,  of  an  acrid  taste,  and  lighter 
than  water.  It  was  formerly  supposed  to  be  narcotic,  but  this  is  denied  by  Dr. 
Wagner,  who  gave  twenty  drops  of  it  to  a  rabbit,  with  no  observable  effect. 
(Ghem.  Oaz.,  July  15,  1853.)  It  is  said  to  consist  of  a  carbohydrogen  isomeric 
with  pure  oil  of  turpentine,  and  of  an  oxygenated  oil. 

The  bitter  principle,  which  has  been  named  lupulite  or  lupuline,  but  ought 
to  be  called  humulin,  may  be  procured  by  treating  with  alcohol  the  aqueous 
extract  of  lupulin,  previously  mixed  with  a  little  lime,  evaporating  the  tincture 
thus  formed,  treating  the  resulting  extract  with  water,  evaporating  the  solution, 
and  washing  the  residue  with  ether.  When  pure  it  is  yellowish  or  orange-yel- 
low, inodorous  at  common  temperatures,  but  of  the  smell  of  hops  when  heated,  of 
the  peculiar  bitter  taste  of  hops,  partially  soluble  in  water  which  takes  up  5  per 
cent,  of  its  weight,  readily  soluble  in  alcohol,  almost  insoluble  in  ether,  neither 
acid  nor  alkaline  in  its  reaction,  and  destitute  of  nitrogen.  It  is  scarcely  affected 
by  the  weak  acids  or  alkaline  solutions,  or  by  the  metallic  salts.  It  is  probably 
the  tonic  principle  of  the  medicine.* 

Hops,  according  to  Wagner,  contain  from  3  to  7  per  cent,  of  tannic  acid,  of 
the  variety  which  precipitates  the  salts  of  iron  greenish,  and  differing,  moreover, 
from  the  tannic  acid  of  galls  in  not  being  convertible  into  gallic  acid,  and  in  not 
having  the  characteristic  property  of  the  glucosides.  Besides  the  tannin,  Wag- 
ner has  discovered  in  hops  a  yellow  substance  which  appeared  to  him  to  be 
quercitrin.  (Pharm.  Journ.,  Dec.  1859,  p.  459.) 

Medical  Properties  and  Uses.  Hops  are  tonic  and  moderately  narcotic,  and 
have  been  highly  recommended  in  diseases  of  general  or  local  debility,  associated 

leparately.  Their  efficiency  is  thus,  no  doubt,  greatly  impaired.  Hops  thus  treated  have 
the  scales  more  or  less  hroken;  and  any  parcel  presenting  this  appearance  may  be  sus- 
pected. Hops  often  contain  a  variable  quantity  of  lupulin,  in  consequence  of  the  granules 
of  this  substance  separating,  especially  on  ai^itation,  and  seekinsj  the  lower  portion  of 
the  mass,  which  thus  becomes  richer,  while  the  upper  is  poorer.  They  should  always  be 
examined  in  reference  to  the  lupulin  they  contain,  and,  if  nearly  or  quite  destitute  of  it, 
should  be  deemed  of  inferior  value,  though  not  worthless.  (Note  to  the  eleventh  and 
twelfth  editions.) 

*  It  is  extremely  doubtful  whether  the  lupulite  thus  obtained  is  the  active  principle  in 
a  pure  state.  Br.  J.  C.  Lermer  has  recently  obtained  from  hops  a  crystalline  oitter  prin- 
ciple, which  he  believes  to  have  acid  properties,  and  the  composition  of  which  is  repre- 
sented by  the  formula  CjjH,jO..  He  obtained  it  by  a  very  complex  process;  aind  it  is, 
perhaps,  somewhat  doubtful  whether  it  may  not  be  a  product  of  the  operation  rather 
than  an  educt;  especially  as  he  has  found  two  other  crystalline  bitter  principles,  which 
he  was  still  investigating.  (See  Am.  Journ.  of  Pharm. ^  Nov.  1863,  p.  640.)— xVo<«  to  ihs 
twelfth  edition. 
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with  morbid  vigilance,  or  other  nervous  derangement.  They  have  some  tendency 
to  produce  sleep  and  relieve  pain,  and  may  be  used  for  these  purposes  in  cases 
where  opiates,  from  their  disposition  to  constipate,  or  other  cause,  are  inadmis- 
sible. Diuretic  properties  have  also  been  ascribed  to  them,  but  are  by  no  means 
very  obvious.  The  complaints  in  which  they  have  been  found  most  useful  are 
dyspepsia,  and  the  nervous  tremors,  wakefulness,  and  delirium  of  drunkards.  Dr. 
Maton  found  the  extract  advantageous  in  allaying  the  pain  of  articular  rheuma- 
tism. Dr.  W.  Y.  Godberry,  of  Benton,  Miss.,  has  found  hops  efficacious  in  inter- 
mittents,  and  considers  them  inferior  in  antiporiodic  powers  only  to  quinia. 
(  West.  Journ.  of  Med.  and  Surg.,  March,  1853.) 

The  medicine  may  be  given  in  substance,  infusion,  tincture,  or  extract.  From 
three  to  twenty  grains  are  mentioned  as  the  dose  of  the  powder  ;  but  the  quan- 
tity is  too  small  to  produce  any  decided  effect ;  and  this  mode  of  administration 
is  scarcely  ever  resorted  to.  An  infusion,  prepared  with  half  an  ounce  of  hops 
and  a  pint  of  boiling  water,  may  be  given  in  the  dose  of  two  fluidounces  three 
or  four  times  a  day.  In  intermittents  Dr.  Godberry  gives,  in  the  apyrexia,  a  pint 
of  the  infusion  made  with  an  ounce  of  hops.  The  extract  and  tincture  are  offici- 
nal, (See  Extractum  Lupuli  and  Tinctura  Humuli.)  A  pillow  of  hops  has 
proved  useful  in  allaying  restlessness  and  producing  sleep  in  nervous  disorders. 
They  should  be  moistened  with  spirit  previously  to  being  placed  under  the  head 
of  the  patient,  in  order  to  prevent  rustling.  Fomentations  with  hops,  and  cata- 
plasms made  by  mixing  them  with  some  emollient  substance,  are  often  beneficial 
in  local  pains  and  tumefactions.  An  ointment  of  the  powder  with  lard  is  recom- 
mended by  Mr.  Freake  as  an  anodyne  application  to  cancerous  sores. 

The  effects  of  hops  may  be  obtained  most  conveniently  by  the  use  of  lupulin, 
though  Dr.  Fronmiiller,  having  after  two  trials  with  it  obtained  no  soporific 
effect,  denies  it  a  place  among  the  narcotics  with  hypnotic  properties.  (B.  and 
F.  Medico-chirurg.  Rev.,  April,  1867,  pp.  526-1.)  Dr.Wm.  Byrd  Page,  of  Phila- 
delphia, has  found  this  substance  very  effectual  as  an  antaphrodisiac,  in  the 
treatment  of  gonorrhoea,  spermatorrhoea,  and  other  irritated  conditions  of  the 
genito-urinary  apparatus;  and  the  same  result  has  been  obtained  by  other  prac- 
titioners. We  have  found  it  apparently  effectual  in  irritable  bladder,  when  other 
narcotics  had  failed.  The  dose  of  lupulin  in  substance  is  from  six  to  twelve 
grains,  given  in  the  form  of  pills,  which  may  be  made  by  simply  rubbing  the 
powder  in  a  warm  mortar  till  it  acquires  the  consistence  of  a  ductile  mass,  and 
then  moulding  it  into  the  proper  shape.  There  is  an  officinal  tincture.  (See 
Tinctura  LupuUnse.)  Mr.  Livermore  proposes  an  alcoholic  extract  of  lupulin, 
prepared  by  exhausting  commercial  lupulin  with  alcohol  by  the  process  of  per- 
colation, and  exposing  the  tincture  thus  formed  to  spontaneous  evaporation. 
The  dose  will  be  about  one-third  less  than  that  of  lupulin  itself.  {Am.  Journ. 
of  Pharm.,  xxv.  294.)  A  fluid  extract  and  oleoresin  have  been  introduced  into 
the  U.  S.  Pharmacopoeia.  (See  Part  II.)  Lupulin  maybe  incorporated  with 
poultices,  or  formed  into  an  ointment  with  lard,  and  used  externally  for  the 
same  purposes  as  hops. 

Of .  Prep,  of  Hops.  Extractum  Lupuli,  5r.;  Infusum  Humuli,  C7. 5.;  Infusum 
Lupuli.  Br.;  Tinctura  Humuli,  U.  S.;  Tinctura  Lupuli,  Br. 

Of.  Prep,  of  Lupulin.  Extractum  Lupulinae  Fluidum,  CT!  6'.;  Oleoresina 
Lupulinse,  U.  S.;  Tinctura  Lupulinae.  W. 

HYDRARGYRUM.   U.S.,  Br. 
Mercury. 

Quicksilver ;  Mercurius,  Lai.;  Mercure,  Vif  argent,  Fr.;  Quecksilbcr,  Oei-m.;  Mer- 
curic, Ital.;  Azogue,  Span,  and  Po7-t. 

Mercury  is  found  pure,  forming  an  amalgam  with  silver,  in  the  form  of  proto- 
chloride  (native  calomel),  but  most  abundantly  as  the  bisulphuret,  or  native 
cinnabar.  Mines  of  this  metal  are  found  at  Almaden  in  Spain,  at  Idria  in  Car- 
niola,  in  the  Duchy  of  Dcux-ponts,  in  Corsica,  in  the  Philippine  Islands  and 
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China,  near  Iluancavclioa  in  Peru,  near  Azoguo  in  New  Granada,  at  Duraeco 
in  Mi'xico,  niui  at  New  Alumdi'n,  Now  Idria,  and  other  localiticB  in  Santa  Clara 
county,  Culitornia,  about  sixty-six  niih'H  froni  San  Francinco.  The  njont  ancient 
jnino  is  timt  of  AInmdcn  in  Spain,  wliicli  waw  worlied  before  the  Christian  era. 
Tliis  nunc,  and  tijo  mines  in  California,  are  the  nioHt  productive  at  the  present 
day;  the  Spanish  mine  yieldinj^  aljout  three  millions  of  pounds,  and  the  Cali- 
fornia more  than  this  amount  annually.  The  ore  in  all  the  mines  mentioned  is 
cinnabar.  The  cinnabar  from  old  Almaden  is  of  a  dull-red  colour  in  mass,  of 
a  dull  brickred  colour  when  in  fine  powder,  and  of  the  sp.  ;?r.  3G.  That  from 
New  Almaden  is  of  a  bright-red  colour,  slightly  inclining  to  purple,  not  so  hard 
as  the  Spanish  ore,  of  a  brilliant  vermilion  colour  in  powder,  and  having  the 
ep.gr.  44.  The  California  cinnabar  is  richer  in  mercury,  because  jturer,  than 
the  Spanish;  the  former  yielding  about  70,  the  latter  about  88  ])(r  cent,  of 
mercury,  according  to  the  analyses  of  Mr.  Adam  Uealey.  The  California  mine 
had  been  long  known  to  the  Indians,  but  its  commercial  value  was  first  made 
known,  about  1843,  by  a  Mexican,  named  Castillero,  who  became  its  first  owner. 
At  present  it  is  in  the  hands  of  Americans.  (See  Pharm.  Journ.,  Feb.  1855 ;  also 
a  paper  by  Dr.  Ruschenberger,  U.  S.  N.,  in  the  Am.  Journ.  of  Pharm.,  March, 
1856.)  Dr.  Ruschenberger  has  detected  selenium  in  California  cinnabar.  A  quick- 
silver ore  has  recently  been  found  in  Macon  county,  Tennessee,  where  it  is  said 
to  exist  in  vast  quantities.  According  to  Mr.  E.  S.  Wayne,  it  is  a  talcose  rock, 
and  contains  mercury  in  the  metallic  state,  yielding  7 '5  per  cent,  of  the  metal. 
(^Am.  Journ.  of  Pharm.,  Jan.  1868,  p.  76.) 

Extraction,  d-c.  Mercury  is  obtained  almost  exclusively  from  the  bisulphuret, 
or  native  cinnabar.  It  is  extracted  by  two  principal  processes.  According  to 
one  process,  the  mineral  is  picked,  pounded,  and  mixed  with  lime.  The  mixture 
is  then  introduced  into  cast-iron  retorts,  which  are  placed  in  rows,  one  above  the 
other,  in  an  oblong  furnace,  and  connected  with  earthenware  receivers,  one-third 
full  of  water.  Heat  being  applied,  the  lime  combines  with  the  sulphur,  so  as  to 
form  sulphuret  of  calcium  and  sulphate  of  lime ;  Avhile  the  mercury  distils  over, 
and  is  condensed  in  the  receivers.  The  other  process  is  practised  at  Almaden  in 
Spain,  Here  a  square  furnace  is  employed,  the  floor  of  which  is  pierced  with 
many  holes,  for  the  passage  of  the  flame  from  the  fireplace  beneath.  In  the 
upper  and  lateral  part  of  the  furnace,  holes  are  made,  communicating  with  several 
rows  of  aludels,  formed  of  adapters  passing  into  one  another,  which  terminate 
in  a  small  chamber  that  serves  both  as  condenser  and  receiver.  The  mineral, 
having  been  picked  by  hand  and  pulverized,  is  kneaded  with  clay,  and  formed 
into  small  masses,  which  are  placed  on  the  floor  of  the  furnace.  Heat  being  ap- 
plied, the  sulphur  undergoes  combustion ;  while  the  mercury,  being  volatilized, 
passes  through  the  aludels  to  be  condensed  in  the  chamber.  The  process  pur- 
sued at  New  Almaden  is  described  by  Dr.  Ruschenberger.  (See  Am.  Journ. 
of  Pharm.,  March,  1856.) 

B Mercury,  as  found  in  commerce,  is  contained  in  cylindrical  wrought-iron  bot- 
s,  called  flasks,  each  containing  75  pounds.  Since  the  regular  working  of  the 
v^blifornia  mine  of  New  Almaden,  the  importation  of  the  metal  from  Spain  and 
Austria  has  gradually  diminished,  and  at  present  the  domestic  production  is  suf- 
ficient not  only  to  supply  the  home  consumption,  but  to  give  an  excess  for  ex- 
portation. The  value  of  American  mercury  exported  was  94,335  dollars  for  the 
year  ending  June  30th,  1854,  and  806,119  dollars,  or  more  than  eight-fold,  for 
the  next  fiscal  year.  {Treasury  Report  on  the  Finances,  Washington,  1856.) 
The  different  mines  of  California  were,  in  the  year  1862,  said  to  be  yielding  mer- 
cury at  the  rate  of  four  millions  of  pounds  per  annum.  \^Am.  Journ.  of  Pharm., 
Sept.  1862,  p.  410.)  The  exports  are  made  principally  to  China,  Mexico,  Chili, 
and  Peru.  The  chief  uses  of  the  metal  are  in  mining  silver  and  gold,  in  pre- 
paring vennilion,  in  making  thermometers  and  barometers,  in  silvering  looking- 
glasses,  and  in  forming  various  pharmaceutical  compounds. 

Properties.  Mercury  is  a  very  brilliant  liquid,  of  a  silver-white  colour,  and 
without  taste  or  smell.   When  perfectly  pure  it  undergoes  no  alteration  by  the 
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action  of  air  or  water,  but  in  its  ordinary  state  suffers  a  slight  tarnish.  When 
heated  to  near  the  boiling  point,  it  gradually  combines  with  oxygen,  and  is  con- 
verted into  deutoxide ;  but  at  the  temperature  of  ebullition  it  parts  with  the 
oxygen  which  it  had  absorbed,  and  is  reduced  again  to  the  metallic  state.  Its 
sp.  gr.  is  13-5,  and  its  equivalent  200.*  It  boils  at  662°,  and  congeals  at  39° 
below  zero,  forming  a  malleable  solid  resembling  lead.  It  is  a  good  conductor 
of  caloric,  and  its  specific  heat  is  small.  It  is  not  attacked  by  muriatic  acid,  nor 
by  cold  sulphuric  acid;  but  boiling  sulphuric  acid  or  cold  nitric  acid  dissolves 
it,  generating  a  bisulphate  or  binitrate  of  the  deutoxide;  with  the  extrication, 
in  the  former  case,  of  sulphurous  acid;  in  the  latter,  of  nitric  oxide  becoming 
hyponitric  acid  fumes.  Its  combinations  are  numerous,  and  several  of  them 
constitute  important  medicines.  It  forms  two  oxides,  two  regular  sulphurets,  two 
chlorides,  three  iodides,  and  one  cyanide,  all  of  which,  excepting  the  protoxide, 
protosulphuret,  and  sesquiodide,  are  officinal.  Both  the  oxides  are  capable  of 
uniting  with  acids  so  as  to  form  salts,  of  which  the  binitrate,  sulphate,  and  bi- 
sulphate of  the  deutoxide  are  officinal,  or  enter  into  officinal  compounds. 

Mercury,  as  it  occurs  in  commerce,  is  in  general  sufficiently  pure  for  pharma- 
ceutical purposes.  Occasionally  it  contains  foreign  metals,  as  lead,  tin,  zinc,  and 
bismuth.  Mr.  Brande  informs  us  that,  in  examining  large  quantities  of  this 
metal  in  the  London  market,  he  found  it  only  in  one  instance  intentionally  adulte- 
rated. When  impiu'e,  the  metal  has  a  dull  appearance,  leaves  a  trace  on  white 
paper,  is  deficient  in  due  fluidity  and  mobility,  as  shown  by  its  not  forming  per- 
fect globules,  is  not  totally  dissipated  by  heat,  and,  when  shaken  in  a  glass  bottle, 
coats  its  sides  with  a  pellicle,  or,  if  very  impure,  deposits  a  black  powder.  If 
agitated  with  strong  sulphuric  acid,  the  adulterating  metals  become  oxidized 
and  dissolved,  and  thus  the  mercury  may  to  a  limited  extent  be  purified.  Lead 
is  detected  by  shaking  the  suspected  metal  with  equal  parts  of  acetic  acid  and 
water,  and  then  testing  the  acid  by  sulphate  of  soda,  or  iodide  of  potassium. 
The  former  will  produce  a  white,  the  latter  a  yellow  precipitate,  if  lead  be  pre- 
sent. Bismuth  is  discovered  by  dropping  a  nitric  solution  of  the  mercury,  pre- 
pared without  heat,  into  distilled  water,  when  subnitrate  of  bismuth  will  be 
precipitated.  The  complete  solubility  of  the  metal  in  nitric  acid  shows  that  tin 
is  not  present;  and,  if  sulphuretted  hydrogen  does  not  act  upon  muriatic  acid 
previously  boiled  upon  the  metal,  the  absence  of  contaminating  metals  is  shown. 

Mercury  may  be  purified  by  digesting  it  with  a  small  portion  of  weak  nitric 
acid,  or  with  a  solution  of  bichloride  of  mercury  (corrosive  sublimate);  whereby 
all  the  ordinary  contaminating  metals  will  be  removed.  M.  Ulex  recommends 
its  purification  by  triturating,  for  ten  minutes,  a  pound  of  the  metal  with  an 
ounce  of  the  solution  of  sesquichloride  of  iron  (sp.gr.  1-48),  diluted  with  an 
equal  measure  of  water.  The  mercury  is  thus  divided  to  a  very  great  extent, 
and  the  contaminating  metals  are  separated  as  chlorides ;  the  sesquichloride  of 
iron  being,  in  the  mean  time,  reduced  to  protochloride.  After  decanting  the 
iron  solution,  and  washing  with  water,  the  mercury  is  dried  by  a  gentle  heat, 
and  subjected  to  trituration,  when  the  greater  portion  of  it  runs  together.  Mer- 
cury, however,  is  usually  purified  by  distillation. 

The  British  Pharmacopoeia  of  1864  gave  the  following  process  for  the  puri- 
fication of  mercury,  using  for  this  purpose  an  impure  form  of  the  metal,  under 
the  name  of  Commercial  Mercury  or  Quicksilver. 

"  Take  of  Mercury  of  Commerce  three  pounds  [^avoirdupois'] ;  Hydrochloric 
Acid  three  fluid  drachms ;  Distilled  Water  a  sufficiency.  Place  the  Commercial 
Mercury  in  a  glass  retort  or  iron  bottle,  and  applying  heat  cause  two  pounds  and 

*  Some  chemists  adopt  100  as  the  equivalent  of  mercury,  or  half  the  number  given  in 
the  text.  There  are  many  arguments  in  favour  of  the  smaller  number;  but,  as  the  phar- 
maceutical processes  involving  this  metal  are  generally  explained  by  the  use  of  the 
larger  number,  we  shall  adhere  to  it  for  the  present.  The  use  of  the  smaller  number 
makes  a  perplexing  change  in  the  nomenclature  of  the  mercurial  compounds.  Thus,  the 
black  oxide  becomes  the  dioxide,  and  the  red  oxide  the  protoxide,  instead  of  the  deut- 
oxide. Again,  calomel  becomes  the  dichloride,  and  corrosive  sublimate  the  protochloride, 
instead  of  the  bichloride.   {Note  to  the  eleventh  edition.) 
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a  half  of  tho  metal  to  distil  over  into  a  flask  employed  as  a  receiver.  Boil  on 
this  for  five  minutes  the  Hydrochloric  Acid  diluted  with  nine  fluid  drachms  of 
Distilled  Water,  uiid  havinj?,  by  repeated  affusions  of  Distilled  Water  and  decan- 
tations,  removed  every  trace  of  aci<l,  let  the  mercury  I)e  transferred  to  a  porce- 
lain capsule,  and  dried  first  by  filterinf?  paper,  and  finally  on  a  water-bath."  lir. 

Mercury,  beiii^  much  more  volatile  than  the  contaminating  metals,  rises  first 
in  distillation,  while  they  are  left  behind.  JJut  it  is  necessary  to  avoid  pushing 
tho  distillation  too  far;  for  in  that  event,  some  of  tho  foreign  metals  are  apt  to 
bs  carried  over.  The  British  Council,  on  account  of  this  danger,  directed  only 
five-sixths  of  the  mercury  to  be  distilled.  The  distilled  product  is  boiled  for  a 
few  minutes  with  dilute  muriatic  acid,  which,  while  it  does  not  attack  the  mer- 
cury, dissolves  any  contaminating  metals  which  may  have  passed  over.  The 
distillation  is  directed  to  be  performed  from  a  glass  retort  or  iron  bottle;  but 
it  is  more  conveniently  conducted  from  the  latter,  over  a  common  fire,  into 
water  contained  in  a  receiver.  In  small  operations  a  wash-hand  basin  will  an- 
swer for  a  receiver.  Millon  has  ascertained  the  curious  fact,  that  the  presence  of 
so  small  a  quantity  as  one  ten-thousandth  of  lead  or  zinc  in  mercury  raises  its 
boiling  point.  M.  Violettc  has  made  known  a  new  method  of  distilling  mercury, 
or  amalgamated  silver,  which  presents  many  advantages.  It  consists  in  subject- 
ing the  metal,  in  iron  vessels,  to  a  current  of  high  pressure  steam,  which  serves 
the  double  purpose  of  imparting  the  necessary  heat,  and  carrying  over  the 
mercurial  vapour  by  a  mechanical  agency.  {Fhilos.  Mag.,  Dec.  1850;  from 
Comptes  Beiidus.)  As  it  is  difiBcult  and  troublesome  to  purify  mercury  by  dis- 
tillation, it  is  better  to  purchase  pure  samples  of  the  metal,  which  may  always 
be  found  in  the  market. 

Medical  Properties.  Mercury  in  its  uncombined  state  is  inert ;  but,  in  com- 
bination, acts  as  a  peculiar  and  universal  stimulant.  When  exhibited  in  minute 
division,  as  it  exists  in  several  preparations,  it  produces  its  peculiar  effects;  but 
this  does  not  prove  that  the  uncombined  metal  is  active,  but  only  that  the  con- 
dition of  minute  division  is  favourable  to  its  solution  in  the  stomach.  Its  com- 
binations exhibit  certain  general  medical  properties  and  effects  which  belong  to 
the  whole  as  a  class ;  while  each  individual  preparation  is  characterized  by  some 
peculiarity  in  its  operation.  In  this  place  we  shall  consider  the  physiological 
action  of  mercury,  and  the  principles  by  which  its  administration  should  be  regu- 
lated ;  while  its  effects,  as  modified  in  its  different  combinations,  will  be  noticed 
under  the  head  of  each  preparation. 

Of  the  modus  operandi  of  mercury  we  know  nothing,  except  that  it  probably 
acts  through  the  medium  of  tho  circulation,  and  that  it  possesses  a  peculiar 
alterative  power  over  the  vital  functions,  which  enables  it  in  many  cases  to  sub- 
vert diseased  actions.  This  alterative  power  is  sometimes  exerted,  without 
being  attended  with  any  other  vital  phenomenon  than  the  removal  of  disease  ; 
while  at  other  times  it  is  attended  with  certain  obvious  effects,  indicative  of  the 
agency  of  a  potent  stimulus.  In  the  latter  case,  its  operation  is  marked  by  a 
quickened  circulation,  by  a  frequent  jerking  pulse,  by  an  increased  activity  of 
all  the  secretory  functions,  particularly  those  of  the  salivary  glands  and  the 
liver,  by  an  exaltation  of  nervous  sensibility,  and,  in  short,  by  a  general  exci- 
tation of  the  organic  actions  of  the  system. 

When  mercury  acts  slowly  as  an  alterative,  thei'e  is  not  the  least  apparent  dis- 
turbance of  the  circulation.  When  it  operates  decidedly  and  obviously,  it  is  very 
prone  to  let  the  brunt  of  its  action  fall  upon  the  salivary  glands,  causing,  in 
many  instances,  an  immoderate  flow  of  saliva,  and  constituting  the  condition 
denominated  ptyalism  or  salivation.  Under  these  circumstances  the  effects  of 
depletion  and  revulsion  are  added  to  the  alterative  action  of  the  metal.  In  the 
saliva  discharged,  as  a  consequence  of  its  action,  mercury  has  been  detected  by 
chemical  tests.  Occasionally  its  depletory  action  is  exhibited  in  an  increa.sed- 
secretion  of  urine,  or  an  immoderate  flow  of  the  bile  ;  and  one  or  both  of  these 
effects  are  apt  to  be  experienced  where  ptyalism  cannot  be  induced.  Mercury 
has  been  found  in  the  urine  of  those  under  the  influence  of  corrosive  sublimate, 
30 
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by  M.  Audouard.  It  has,  indeed,  been  detected  in  most  of  the  solids  and  fluids 
of  the  body,  including  the  blood.  When  in  the  blood  it  cannot  be  detected  by 
the  ordinary  tests,  on  account  of  its  intimate  union  with  the  organic  matter  of 
that  liquid.  To  discover  it  the  blood  must  be  subjected  to  destructive  distilla- 
tion. The  liver  is  the  organ  which  retains  mercury  the  longest.  It  has  been 
detected  in  that  viscus,  though  absent  in  the  lungs,  heax't,  bile,  and  spinal  mar- 
row, in  the  body  of  a  person  who  had  long  worked  in  mercury,  but  had  desisted 
from  the  occupation  for  a  year  before  death,  on  account  of  the  occurrence  of 
mercurial  cachexy. 

Mercury  has  been  used  in  almost  every  disease,  but  too  often  empirically,  and 
without  the  guidance  of  any  recognised  therapeutic  principle.  Nevertheless,  its 
efficacy  in  certain  classes  of  diseases  is  universally  acknowledged.  In  functional 
derangement  of  the  digestive  organs,  mercurials  in  minute  doses  often  exert  a 
salutary  operation,  subverting  the  morbid  action,  and  that  too  by  their  slow, 
alterative  effect,  without  affecting  the  mouth.  In  these  cases  no  decided  disturb- 
ance of  the  vital  functions  takes  place ;  but  the  alvine  discharges,  if  clay-coloured, 
are  generally  restored  to  their  natural  hue,  a  certain  proof  that  the  remedy  is 
stimulating  the  liver,  and  promoting  the  secretion  of  the  bile.  Indeed,  there  is 
no  fact  better  established  in  medicine  than  that  of  the  influence  of  the  mercurial 
preparations  over  the  hepatic  system  ;  and,  whether  the  liver  be  torpid  and  ob- 
structed as  in  jaundice,  or  pouring  out  a  redundancy  of  morbid  bile  as  in  melaena, 
its  judicious  use  seems  equally  efficacious  in  unloading  the  viscus,  or  restoring 
its  secretion  to  a  healthy  state.  In  the  acute  and  chronic  hepatitis  of  India  it 
is  considered  as  almost  a  specific;  but-here  its  use  must  be  carried  to  the  ex- 
tent of  exciting  ptyalism.  In  chronic  inflammation  of  the  mucous  and  serous 
membranes,  the  alterative  effects  of  mercury  are  sometimes  attended  with  much 
benefit.  In  many  of  these  cases  effusion  has  taken  place;  and,  under  these  cir- 
cumstances, the  mercury  often  proves  useful,  as  well  by  promoting  absorption 
as  by  removing  the  chronic  inflammation  on  which  the  effusion  depends.  Hence, 
it  is  often  given  with  advantage  in  chronic  forms  of  meningitis,  bronchitis, 
plcuritis,  pneumonia,  dysentery,  rheumatism,  &c.,  and  in  hydrocephalus,  hy- 
drothorax,  ascites,  and  general  dropsy. 

Mercury  may  also  be  advantageously  resorted  to  in  certain  states  of  febrile  dis- 
ease. In  some  forms  of  remittent  and  typhoid  fever,  a  particular  stage  is  marked 
by  a  parched  tongue,  torpor  of  the  bowels,  scanty  urine,  and  dryness  of  the  sur- 
face. Here  depletion  by  the  lancet  or  leeches  is  generally  inadmissible,  and  one 
of  the  measures  most  to  be  relied  on  is  the  very  cautious  employment  of  mercury. 
It  acts  in  such  cases  by  increasing  the  secretions  and  stimulating  the  exhalant 
capillaries,  and,  perhaps,  by  producing  a  new  impression  incompatible  with 
the  disease. 

In  syphilitic  affections,  mercury,  until  of  late  years,  was  held  to  be  indispen- 
sable. Of  its  mode  of  action  in  these  affections  we  know  nothing,  except  that 
it  operates  by  substituting  its  own  peculiar  impression  for  that  of  the  disease. 
Without  entering  into  the  question  of  the  necessity  of  mercury  in  venereal 
complaints,  we  are  free  to  admit  that  the  discussion  which  has  grown  out  of 
it  has  shown  that  this  remedy  has  frequently  been  unnecessarily  resorted  to  in 
affections  resembling  syphilis,  though  of  a  different  character;  and  that  the  dis- 
ease in  question  ought  to  be  treated  less  empirically,  and  more  in  accordance 
with  the  general  principles  of  combating  morbid  action.  Mercury  exerts  a  pe- 
culiar control  over  the  deleterious  effects  of  lead  ;  and  hence,  in  colica  pictonum, 
it  is  accounted  by  some  writers  to  act  almost  as  a  specific. 

For  inducing  the  specific  effects  of  mercury  on  the  constitution,  blue  pill  or 
calomel  is  generally  resorted  to.  In  order  to  produce  what  we  have  called  the 
slow  alterative  effects  of  the  metal,  from  half  a  grain  to  a  grain  of  blue  pill  may 
■  be  given  in  the  twenty-four  hours,  or  from  a  sixth  to  a  fourth  of  a  grain  of  calo- 
mel ;  or,  if  a  gentle  ptyalism  be  our  object,  two  or  three  grains  of  the  former,  or 
a  grain  of  the  latter,  two  or  three  times  a  day.  Where  the  bowels  are  peculiarly 
irritable,  it  is  often  necessary  to  introduce  the  metal  by  means  of  friction  with 
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mercurial  ointment;  and,  where  a  speedy  effect  is  desired,  the  internal  and  ex- 
ternal use  of  the  remedy  may  bo  siujultaneously  resorted  to. 

The  first  ob.serval)leeffect.s  of  mercury  in  inducing  ptyulirtm  are  a  coppery  tasto 
in  the  mouth,  a  slight  soreness  of  the  gums,  and  an  unpleasant  sensation  in  the 
sockets  of  the  teeth,  when  the  jaws  are  firmly  clo«ied.  Shortly  afterwards  tho 
gums  begin  to  swell,  a  line  of  whitish  matter  is  seen  along  their  edges,  and  the 
breath  is  infected  with  a  peculiar  and  very  disagreeable  smell,  called  the  mer- 
curial fetor.  The  saliva  at  the  same  time  begins  to  flow;  and,  if  tho  affection 
proceeds,  the  gums,  tongue,  throat,  and  face  are  much  swollen ;  ulcerations 
attack  the  lining  membrane  of  the  mouth  and  fauces;  the  jaws  become  exces- 
sively painful;  tho  tongue  is  coated  with  a  thick  whitish  fur;  and  the  saliva 
flows  in  streams  from  the  mouth.  It  occasionally  happens  that  the  affection 
of  the  mouth  proceeds  to  a  dangerous  extent,  inducing  extensive  ulceration,  gan- 
grene, and  even  hemorrhage.  The  best  remedies  are  astringent  and  detergent 
gargles,  used  weak  at  first,  as  the  parts  are  extremely  tender.  In  cases  attended 
with  swelling  and  protrusion  of  the  tongue,  the  wash  is  best  applied  by  injec- 
tion, by  means  of  a  large  syringe.  We  have  found  lead-water  among  the  best 
applications  in  these  cases;  and  dilute  solutions  of  chlorinated  soda  or  of  chlo- 
rinated lime,  while  they  correct  the  fetor,  will  be  found  to  exert  a  curative  in- 
fluence on  the  ulcerated  surfaces.  A  wash  of  nitrate  of  silver,  made  by  dissolving 
eight  grains  in  a  fluidounce  of  water,  has  also  been  used  with  benefit. 

While  the  system  is  under  the  action  of  mercury,  the  blood  is  more  watery 
than  in  health,  less  charged  with  albumen,  fibrin,  and  red  globules,  and  loaded 
with  a  fetid  fatty  matter.  (Dr.  S.  Wrifjht,  qnotedhy  Ghristinon.)  When  drawn 
from  a  vein,  it  exhibits  the  same  appearance  as  in  inflammation. 

In  the  foregoing  observations,  we  have  described  the  ordinary  effects  of  mer- 
cury; but  occasionally,  in  peculiar  constitutions,  its  operation  is  quite  different, 
being  productive  of  a  dangerous  disturbance  of  the  vital  functions.  The  late 
Mr.  Pearson  gave  a  detailed  account  of  this  occasional  peculiarity  in  the  ope- 
ration of  mercury,  in  his  work  on  the  vene.real  disease.  The  symptoms  which 
characterize  it  are  a  small  and  frequent  pulse,  anxiety  about  the  praecordia,  pale 
and  contracted  countenance,  great  nervous  agitation,  and  alarming  debility. 
Theirappearance  is  the  signal  for  discontinuing  the  mercury ;  as  a  further  per- 
severance with  it  might  be  attended  with  fatal  consequences.  Mercury  also  pro- 
duces a  peculiar  eruption  of  the  skin,  which  is  described  by  writers  under  the 
various  names  of  hydrargyria,  eczema  mercuriale,  and  lepra  mercurialis. 

Those  who  work  in  mercury,  and  are,  therefore,  exposed  to  its  vapour,  such 
as  water-gilders,  looking-glass  silverers,  and  quicksilver  miners,  are  injured  seri- 
ously in  their  health,  and  not  unfrequently  affected  with  shaking  palsy,  attended 
with  vertigj  and  other  cerebral  disorders.     The  miners  are  often  salivated. 

Many  plants,  exposed  to  the  influence  of  the  vapour  spontaneously  rising 
from  mercury  in  confined  air,  perish  in  a  few  days ;  while,  if  sulphur  be  placed 
by  the  side  of  the  metal,  no  effect  of  the  kind  is  experienced.  (Boussingault, 
Journ.  de  Pharm.etde  C/iim.,  Sept.  1867,  p.  176.)  A  probable  inference  from 
this  fact  is,  that  workmen,  necessarily  exposed  to  the  vapour  of  mercury,  might 
be  protected  by  the  presence  of  sulphur  in  sufficient  quantity. 

Mercury  is  sometimes  given  in  the  metallic  state,  in  the  quantity  of  a  pound 
or  two,  in  obstruction  of  the  bowels,  to  act  by  its  weight:  but  the  practice  is 
of  doubtful  advantage. 

Mercury  is  detected  with  great  delicacy  by  Smithson's  process,  which  consists 
in  the  use  of  a  plate  of  tin,  lined  with  one  of  gold,  in  the  form  of  a  spiral. 
When  immersed  in  a  mercurial  solution,  this  galvanic  combination  causes  tho 
precipitation  of  the  mercury  on  the  gold,  which  consequently  contracts  a  white 
stain.  In  order  to  be  sure  that  the  stain  is  caused  by  mercury,  the  metal  must 
be  volatilized  in  a  small  tube,  so  as  to  obtain  a  characteristic  globule.  MM.  Dan- 
ger and  Flandin  have  improved  on  Smithson's  process.  (See  Chem.  Gaz.,  no. 
61,  p.  191.)  A  minute  portion  of  any  of  the  preparations  of  mercury,  either  in 
the  solid  state  or  in  concentrated  solution,  being  placed  on  a  bright  plate  of 
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copper,  and  a  drop  of  a  strong  solution  of  iodide  of  potassium  added,  a  silvery 
characteristic  stain  will  immediately  appear  on  the  copper. 
Mercury  is  officinal : — 

I.  In  the  Metallic  state. 

Hydrargyrum,  JJ.  S.,  Br.  —  Mercury. 
Emplastrum  Ammoniaci  cum  Hydrargyro,  U.  S.,  Br.  — Plaster  of 

Ammoniac  ivith  Mercury. 
Emplastrum  Hydrargyri,  U.  S.,  Br. — Plaster  of  Mercury. 
Hydrargyrum  cum  Creta,  U.  S.,  Br.  —  Mercury  with  Chalk. 
Pilulae  Hydrargyri,  U.S.;   Pilula  Hydrargyri,  Br. — Mercurial 

Pills.  Blue  Pills. 
TJnguentum  Hydrargyri,  U.  S.,  Br.  — Mercurial  Ointment. 
Linimentum  Hydrargyri,  Br.  — Liniment  of  Mercury. 
Suppositoria  Hydrargyri,  Br.  —  Mercurial  Suppositories. 
Unguentum  Hydrargyri  Compositum,  Br. —  Compound  Oint- 
ment of  Mercury. 

II.  Oxidized. 

Hydrargyri  Oxidum  Rubrum,  U.  S.,  Br.  —  Bed  Oxide  of  Mercury. 
Red  precipitate. 
Unguentum  Hydrargyri  OxidiRubri,  U.  S.,Br.  —  Ointment  of  Bed 
Oxide  of  Mercury.     Bed  precipitate  ointment. 

III.  Sulphuretted. 

Hydrargyri  Sulphuretum  Rubrum,  U.S.  —  Red  Sulphnret  of  Mer- 
cury.    Cinnabar. 

IV.  As  Protochloride. 

Hydrargyri  Chloridum  Mite,  U.  S.;  Hydrargyri  Subchloridum,  Br.  — 
Mild  Chloride  of  Mercury.  Subchloride  of  Merciuy.  Calomel. 
Lotio  Hydrargyri  Nigra,  Br.  — Black  Mercurial  Lotion. 
Pilulae  Antimonii  Compositae,  U.  S.;  Pilula  Hydrargyri  Subchlo- 
ridi  Composita,  Br. —  Compound  Pills  of  Antimony.     Com- 
pound Pills  of  Calomel.    Plummer''s  Pills. 
Pilulae  Catharticae  Compositae,  U.  S.  —  Comp)ound  Cathartic  Pills. 
V.  As  Bichloride. 

Hydrargyri  Chloridum  Corrosivum,  U  S.;  Hydrargyri  Perchloridum, 

Br.  —  Corrosive  Chloride  of  Mercury.    Corrosive  Sublimate. 

Hydrargyrum  Ammoniatum,  U.  S.,  Br.  —  Ammoniated  Mercury. 

White  precipitate. 

Unguentum  Hydrargyri  Amraoniati,  U.  S.,  Br.  —  Ointment  of 

Ammoniated  Mercury.    White precijntate  ointment. 

Liquor  Hydrargyri  Perchloridi,  Br.  —  Solution  of  Per  chloride  of 

Mercury. 
Lotio  Hydrargyri  Flava,  Br.  —  Yellow  Mercurial  Lotion. 
VI.  Combined  with  Iodine. 

Hydrargyri  lodidum  Rubrum,  U.  S.,  Br.  —  Red  Iodide  of  3Iercury. 
Liquor  Arsenici  et  Hydrargyri  lodidi,  U.  S.  —  Solution  of  Iodide  of 

Arsenic  and  Mercury.    Donovaii's  Solution. 
Unguentum   Hydrargyri  lodidi  Rubri,  Br.  —  Ointment  of  Bed 
Iodide  of  Mercury. 
Hydrargyri  lodidum  Viride,  U.  S.,  Br.  —  Green  Iodide  of  3Iercury. 
VII.  Combined  with  Cyanogen. 

Hydrargyri  Cyanidum,  U.  S. —  Cyanide  of  Mercury. 
VIII.  Oxidized  and  combined  with  Acids. 

Liquor  Hydrargyri  Nitratis,  U.  S. ;  Liquor  Hydrargyri  Xitratis  Acidus, 

Br.  —  Solution  of  Nitrate  of  Mercury.    " 
Unguentum  Hydrargyri  Nitratis,  U  S.,  Br. —  Ointment  of  Nitrate 

of  Mercury.     Citrine  ointment. 
Hydrargyri  Sulphas,  Br.  —  Sulphate  of  Mercury. 
Hydrargyri  Sulphas  Flava,  U.  S. —  Yellow  Sulphate  of  Mercury. 
Turpeth  Mineral.  B. 
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HYDRASTIS.  U.  S.  Secondary. 
Ili/drasiis, 

The  root  of  Hydrastis  Canadensis.  U.  S. 

Hydrastis.  Sex.  Siji<l.  Polyundria  Polyp;ynia.  —  Nat.  Or d.  Ranunculaceee. 

Oen.  Ch.  Calyx  of  three  pctalloid  sepals,  fallinj,'  wiien  the  flower  opens. 
Ovaries  in  a  roundish-ovoid  head;  stigmas  subsessile,  dilated,  Hut,  rounded  at 
the  apex.   Carpel.^  fleshy,  one  or  two-seeded,  coherinfj;  in  a  compound  berry. 

This  ffenus  was  at  first  included  by  Linnaeus  in  Hydrophyllum,  but  was  after- 
wards separated,  and  received  the  name  by  which  it  is  now  generally  recogni.sed. 
The  officinal  species  is  the  only  known  one  of  the  genus. 

Hydrastis  Canadensis.  Gray,  Manual  of  Hot.  p.  14;  figured  in  Griffith's 
Med.  Bot.^.%'2. — Yellow-root.  Orange-root.  Yellow  Puccoon.  This  is  a  small, 
herbaceous,  perennial  plant,  with  a  thick,  fleshy,  yellow  rhizoma,  from  which 
numerous  long  radical  fibres  proceed,  and  an  erect,  simple,  pubescent  stem, 
from  six  inches  to  a  foot  in  height.  There  are  usually  but  two  leaves,  which  are 
unequal,  one  sessile  at  the  top  of  the  stem,  the  other  attached  to  it  a  short 
distance  below  by  a  thick,  roundish  footstalk,  causing  the  stem  to  appear  as  if 
bifurcate  near  the  summit.  The  leaves  are  pubescent,  roundish-cordate,  with 
from  three  to  seven,  but  generally  five  lobes,  which  are  pointed  and  unequally 
serrate.  A  solitary  flower  stands  upon  a  peduncle  rising  from  the  basis  of  the 
upper  leaf.  It  is  whitish,  rose-coloured,  or  purplish,  without  corolla,  but  with 
a  coloured  calyx,  the  sepals  of  which  closely  resemble  petals,  and  are  very  cadu- 
cous, falling  very  soon  after  the  flower  has  expanded.  The  fruit  is  a  globo.se, 
compound,  red  or  purple  berry,  half  an  inch  or  more  in  diameter,  composed  of 
many  minute  granules,  each  containing  one,  or  more  rarely  two  seeds.  The 
plant  grows  in  moist,  rich  woodlands,  in  most  parts  of  the  United  States,  but 
abundantly  in  the  North  and  West.  The  fruit  bears  a  close  resemblance  to  the 
raspberry,  but  is  not  edible.  The  root  is  the  part  employed.  Though  long  in 
use  in  domestic  and  empirical  practice,  and  more  or  less  among  regular  prac- 
titioners, it  was  not  recognised  as  officinal  before  the  publication  of  the  present 
edition  of  the  U.  S.  Pharmacopoeia,  in  which  it  holds  a  place  in  the  Secondary 
Catalogue.  The  Indians  employed  it  for  staining  and  dyeing  yellow,  and  it  is 
said  to  impart  a  rich  and  permanent  yellow,  and  with  indigo  a  fine  green  to 
wool,  silk,  and  cotton. 

Properties.  The  fresh  root  is  juicy  and  loses  much  of  its  weight  in  drying. 
The  dried  caudex  or  rhizoma  is  contorted,  irregular,  very  rough  and  wrinkled, 
hard  and  brittle,  from  an  inch  to  two  inches  or  more  in  length,  usually  two  or 
three  lines  in  thickness,  and  either  beset  with  numerous  slender  rootlets,  or 
showing  marks  upon  the  surface  where  they  have  been  broken  off.  Many  of  the 
detached  rootlets  are  mixed  with  the  rhizomas  in  mass.  The  colour  of  the  rhi- 
zoma, though  yellow  in  the  recent  root,  becomes  of  a  dark  yellowish-brown  by 
age ;  that  of  the  rootlets  and  the  interior  of  the  root  is  yellow,  and  of  the  powder 
still  more  so.  The  odour  is  strong,  sweetish,  and  somewhat  narcotic,  the  taste 
bitter  and  peculiar.  The  root  imparts  its  virtues  and  colouring  matters  to  water 
and  alcohol.  Examined  by  Mr.  Alfred  A.  B.  Durand,  of  Philadelphia,  it  was 
found  to  contain  albumen,  starch,  fatty  matter,  resin,  yellow  colouring  njatter, 
sugar,  lignin,  and  various  salts.  He  also  discovered  a  peculiar  nitrogenous,  crys- 
tallizable  substance,  for  which  he  proposed  the  provisional  name  ofhydrastin, 
until  it  should  be  determined  whether  it  was,  as  he  su.spected,  an  organic  alkali. 
(Am.  Journ.  of  Pharm.,  April,  1851,  p.  112.)  Since  that  time  it  has  been  ascer- 
tained that  the  claims  of  this  principle  to  be  considered  an  alkaloid  were  just,  a  nd 
it  has  definitely  taken  the  name  of  hydrastia,  of  which  hydrast in  and  kydi'astina 
are  merely  synonymes.  It  has  also  been  determined  that  the  root  contains  an- 
other alkaloid,  to  which  it  owes  its  yellow  colour,  and  which  is  probably  identical 
with  the  yellow  colouring  matter  of  Mr.  Durand.  A  muriate  of  this  latter  alka- 
loid, obtained  by  the  precipitation  essentially  of  an  infusion  of  the  root  by  mu- 
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riatic  acid,  has  been  for  some  time  known  and  used  by  the  "  Eclectics''  under 
the  name  of  hydrastin,  and  the  reader  must  be  cautious  not  to  confound  this 
substance  with  the  alkaloid  to  which  the  name  properly  belongs.  Mr.  F.  Mahla 
first  ascertained  that  this  new  alkaloid  of  hydrastis  is  in  fact  berberina  (Am. 
Journ.  of  Sci.  and  Arts,  Jan.  1862,  p.  43),  which  was  long  since  found  in  the 
root  of  13erberis  vulgaris,  and  has  since  been  detected  in  columbo,  and  other 
medicinal  roots.  An  account  of  its  mode  of  preparation  and  properties  is  con- 
tained in  the  article  on  Berberis.  (Seepage  ITG.)  It  exists  in  large  proportion 
in  hydrastis,  constituting,  according  to  Perrins,  nearly  4  per  cent.  There  can 
be  no  doubt  that  this  medicine  owes  much  of  its  virtues  to  berberina. 

Hydrastia,  which  is  its  characteristic  alkaloid,  maybe  obtained  by  exhausting 
the  powdered  root  as  far  as  possible  with  water  by  percolation,  adding  muri- 
atic acid  to  the  infusion  so  as  to  precipitate  the  berberina  in  the  form  of  muriate, 
and  treating  the  mother-liquor  with  solution  of  ammonia  in  slight  excess.  The 
hydrastia  is  precipitated,  in  an  impure  state,  and  may  be  purified  by  repeated 
solution  in  boiling  alcohol,  which  deposits  it  in  crystals  on  cooling.  A  little 
animal  charcoal  may  be  used  towards  the  close  of  the  process,  in  order  com- 
pletely to  deprive  the  crystals  of  colour.  To  Mr.  Mahla,  of  Chicago,  and  Mr. 
Perrins,  of  London,  is  due  the  credit  of  having  fully  investigated  the  properties 
of  this  alkaloid.*  Hydrastia  crystallizes  in  brilliant,  four-sided  prisms,  which 
are  white  or  colourless  when  pure,  inodorous,  and  almost  tasteless  in  conse- 
quence of  their  insolubility  in  the  saliva,  but  become  bitter  and  somewhat  acrid 
in  saline  combination.  It  melts  at  215'^  F.,  is  decomposed  at  a  higher  tempera- 
ture, and  is  inflammable.  It  is  nearly  insoluble  in  water,  but  is  readily  dissolved 
by  alcohol,  ether,  chloroform,  and  benzole.  It  has  an  alkaline  reaction,  and  with 
the  acids  forms  salts,  most  of  which  are  readily  soluble  in  water,  and,  according 
to  Mr.  Merrill,  of  Cincinnati,  either  uncrystallizable,  or  crystallizable  with  diffi- 
culty. The  alkalies  and  tannic  acid  precipitate  it  from  its  saline  solutions.  With 
sulphuric  acid  and  bichromate  of  potassa  or  red  oxide  of  lead,  it  assumes  a  red 
colour;  but  differs  from  strychnia  in  exhibiting  no  tint  of  blue  or  violet.  Its 
constituents  are  carbon,  hydrogen,  nitrogen,  and  oxygen,  and  its  formula, as  given 
by  Mr.  Mahla,  is  C^^H^^NOj^.  Mr.  Perrins  obtained  1-5  per  cent,  of  it  from  the 
root ;  and,  having  given  five  grains  of  it  to  a  rabbit,  without  any  other  effect  than 
a  slight  uneasiness  which  soon  ceased,concludedjustlythatit  was  not  poisonous. 

It  is  highly  probable,  from  the  odour  of  hydrastis,  that,  besides  the  two  alka- 
loids here  mentioned,  it  contains  also  an  active  volatile  principle  ;  but  this  has 
not  yet  been  isolated. 

Medical  Properties  and  Uses.  Yery  diversified  powers  have  been  claimed  for 
hydrastis.  Thus,  while  all  admit  its  tonic  properties,  it  is  considei'ed  by  different 
practitioners  as  aperient,  alterative  in  its  influence  on  the  mucous  membranes, 
eholagogue,  deobstruent  in  reference  to  the  glands  generally,  diuretic,  antiseptic, 
&c.  It  has  been  employed  in  dyspepsia  and  other  affections  requiring  tonic 
treatment,  in  jaundice  and  other  functional  disorders  of  the  liver,  as  a  laxative 
in  constipation  and  piles,  and  as  an  alterative  in  various  diseases  of  the  muco\is 
membranes,  as  catarrh,  chronic  enteritis,  cystirrhoea,  leucorrhoea,  gonorrhoea, 
&c.,  being  used  in  the  latter  complaints  both  internally  and  locally.  By  some  it 
is  used  as  one  of  the  best  substitutes  for  quinia  in  intermittents.  In  the  form  of 
infusion,  it  has  been  used  in  the  Western  States  as  a  topical  application  in 
ophthalmia ;  and  the  Indians  are  said  to  employ  it  in  the  same  manner  in  old 
ulcers  of  the  legs.  The  notion  of  its  efficacy  in  cancer,  originating  in  a  report 
which  reached  the  late  Professor  Barton,  that  it  was  used  in  the  cure  of  this 
complaint  by  the  Cherokees,  is  probably  altogether  groundless.  Dr.U.  E.  Ewing, 
of  Lexington,  Ky.,  and  Dr.  D.  M.  McCann,  of  Martinsburg,  Ohio,  have  recom- 
mended an  infusion  or  decoction  of  the  root  as  an  injection  in  gonorrhoea.  Dr. 
McCann  made  the  decoction  in  the  proportion  of  a  drachm  of  the  dried  root  to 
a  pint  of  water,  and  injected  a  syringeful  three  times  a  day.  Dr.  Ewing  used 

*  For  a  paper  by  Mr.  Mahla,  see  American  Journal  of  Sci.  and  Arts,  July,  1863,  p.  57, 
and  for  another  by  Mr.  J.  Dyson  Perrins,  of  London,  the  Pharm.  Journ.,  May,  1862,  p.  546. 
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the  infusion  with  the  addition  oi  sulphate,  of  copper.  {Med.  Ea-aminer,  N.  S., 
vii.  733.)  Dr.  P.  C.  Oooch  iias  subsoquontly  ui»«d  it  in  five  cascB,  aud  obtained 
no  good  effect  whatever.  {Am.  Juurn.  of  Med.  Sci.,  N.  S.,  xxiii.  286.)  JJut  a 
more  precise  inve.stigation  into  its  physiological  and  therapeutic  properties  ih 
necessary,  before  we  can  venture  to  decide  upon  its  place  among  medicines. 

It  has  been  given  in  the  form  of  infusion,  decoction,  tincture,  and  e.vlract ; 
but  no  preparation  is  yet  officinal.  Till  regular  formulas  are  adopted,  the  root 
may  be  treated  like  columbo  or  gentian.  The  impure  muriate  of  berlicrina,  ol>- 
tained  as  above  mentioned  from  liydrastis,  is  used  by  the  "  Eclectics,"  under  the 
name  of  liydrastin,  in  the  dose  of  from  three  to  live  grains.  Hydrastis  might 
probably  be  advantageously  prepared  in  the  form  of  a  fluid  extract;  as  little  as 
possible  of  its  odorous  volatile  principle  being  allowed  to  escape.  W. 

HYOSCYAMI  FOLIUM.  U.S. 
Henbane  Leaf.. 

The  leaves  of  Ilyoscyamus  nigor.  TJ.  S. 

Of.  Sijn.  HYOSCYAMI  FOLIA.  Hyoscyamus  Leaves.  The  fresh  leaves, 
with  the  branches  to  which  they  are  attached,  of  Ilyoscyamus  niger ;  also  the 
leaves  separated  from  the  branches  and  carefully  dried ;  gathered  from  wild, 
or  cultivated  British,  biennial  plants,  when  about  two-thirds  of  the  flowers  are 
expanded.  Br. 

HYOSCYAMI  SEMEN.  U.S. 
Henbane  Seed. 

The  seed  of  Hyoscyamus  niger.  U.  S. 

Jusquiamo  noire,  Fr.;  Schwarzes  Bihenkr&utjGerm.;  Giusquiamo nero, /taZ.;  Beleno, 
Span. 

Hyoscyamus.  Sex.  Syst.  Pentandria  Monogynia.  — Nat.  Ord.  Solanaceae. 

Oen.  Gh.  Corolla  funnel-form,  obtuse.  Stamens  inclined.  Capsules  covered 
with  a  lid,  two-celled.  Willd. 

Hyoscyamus  niger.  Willd.  Sp.  Plant,  i.  1010;  Woodv.  Med.  Bot.  p.  204,  t. 
76;  Carson,  Illust.  of  Med.  Bot.  ii.  19,  pi.  66.  Henbane  is  usually  a  biennial 
plant,with  along,  tapering,  whitish,  fleshy,  somewhat  branching  root,  not  unlike 
that  of  parsley,  for  which  it  has  been  eaten  by  mistake,  with  poisonous  effects. 
The  stem,  which  rises  in  the  second  year,  is  erect,  round,  branching,  from  one 
to  four  feet  high,  and  thickly  furnished  with  leaves.  These  are  large,  oblong- 
ovate,  deeply  sinuated  with  pointed  segments,  undulated,  soft  to  the  touch,  and 
at  their  base  embrace  the  stem.  The  upper  leaves  are  generally  entire.  Both 
the  stem  and  leaves  are  hairy,  viscid,  and  of  a  sea-greeu  colour.  The  flow^ers 
form  long,  one-sided,  leafy  spikes,  which  terminate  the  branches,  and  hang 
downwards.  They  are  composed  of  a  calyx  with  five  pointed  divisions,  a  funnel- 
shaped  corolla,  with  five  unequal,  obtuse  segments  at  the  border,  five  stamens 
inserted  into  the  tube  of  the  corolla,  and  a  pistil  with  a  blunt,  round  stigma. 
Their  colour  is  an  obscure  yellow,  beautifully  variegated  with  purple  veins.  The 
fruit  is  a  globular  two-celled  capsule,  covered  with  a  lid,  invested  with  the  per- 
sistent calyx,  and  containing  numerous  small  seeds,  which  are  discharged  by  the 
horizontal  separation  of  the  lid.  The  whole  plant  has  a  rank  offensive  smell. 

H.  niger  is  susceptible  of  considerable  diversity  of  character,  causing  varie- 
ties which  have  by  some  been  considered  as  distinct  species.  Thus,  the  plant  is 
sometimes  annual,  the  stem  simple,  smaller,  and  less  downy  than  in  the  biennial 
plant,  the  leaves  more  deeply  incised  and  less  hairy  and  viscid,  and  the  flowers 
often  yellow  without  the  purple  streaks.  It  has  been  ascertained  that  much  dif- 
ference of  medical  properties  is  connected  with  these  diversities  of  character; 
and  the  British  Pharmacopoeia  directs  the  biennial  variety  as  the  most  efficient. 

The  plant  is  found  in  the  northern  and  eastern  sections  of  the  United  States, 
occupying  waste  grounds  in  the  older  settlements,  particularly  graveyards,  old 
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gardens,  and  the  foundations  of  ruined  houses.  It  grows  in  great  abundance 
about  Detroit,  in  Michigan.  It  is  not,  however,  a  native  of  this  country,  having 
been  introduced  from  Europe.  In  Great  Britain,  and  on  the  continent  of  Eu- 
rope, it  grows  abundantly  along  the  roads,  around  villages,  amidst  rubbish,  and 
in  uncultivated  places.  Both  varieties  are  cultivated  in  England.  The  annual 
plant  flowers  iu  July  or  August,  the  biennial  in  May  or  June.* 

H.  albus,  so  named  from  the  whiteness  of  its  flowers,  is  used  in  France  in- 
discriminately with  the  former  species,  with  which  it  appears  to  be  identical  in 
medicinal  properties. 

All  parts  of  Hyoscyamus  niger  are  active.  The  leaves  are  usually  employed, 
but  both  these  and  the  seeds  are  recognised  in  the  U.  S.  Pharmacopoeia.  Much 
of  the  efficacy  of  henbane  depends  upon  the  time  at  which  it  is  gathered.  The 
leaves  should  be  collected  soon  after  the  plant  has  flowered.  In  the  biennial 
plant,  those  of  the  second  year  are  preferred  to  those  of  the  first.  The  latter, 
according  to  Dr.  Houlton,  are  less  clammy  and  fetid,  yield  less  extractive,  and 
are  medicinally  much  less  efficient.  It  is  said  that  the  plant  is  sometimes  de- 
stroyed by  severe  winters  in  England,  and  that  no  leaves  of  the  second  year's 
growth  are  obtainable.  This  is,  perhaps,  one  of  the  causes  of  the  great  uncer- 
tainty of  the  medicine  as  found  in  the  shops.  The  root  also  is  said  to  be  much 
more  poisonous  in  the  second  year  than  in  the  first. f 

Properties.  The  recent  leaves  have,  when  bruised,  a  strong,  disagreeable, 
narcotic  odour,  somewhat  like  that  of  tobacco.  Their  taste  is  mucilaginous  and 
very  slightly  acrid.  When  dried,  they  have  little  smell  or  taste.  Thrown  upon 
the  fire,  they  burn  with  a  crackling  noise  as  if  they  contained  a  nitrate,  and  at 
the  same  time  emit  a  strong  odour.  Their  virtues  are  completely  extracted  by 
diluted  alcohol.  The  watery  infusion  is  of  a  pale-yellow  colour,  insipid,  with  the 
narcotic  odour  of  the  plant.  The  leaves  were  analyzed  by  Lindbergsen,  who  ob- 
tained from  them  a  narcotic  principle.  They  contain  a  large  proportion  of 
nitrate  of  potassa;  Mr.  F.  Mahla  having  obtained,  as  nearly  as  he  could  esti- 
mate from  his  experiments,  2  per  cent,  of  that  salt.  {Am.  Journ.  of  Pharm., 
Sept.  1859,  p.  402.)  The  seeds  are  very  small,  roundish,  compressed,  somewhat 
kidney-shaped,  a  little  wrinkled,  of  a  gray  or  yellowish-gray  colour,  of  the  odour 
of  the  plant,  and  an  oleaginous,  bitterish  taste.  Analyzed  by  Brandes,  they 
yielded  242  per  cent,  of  fixed  oil,  1-4  of  a  solid  fatty  substance,  traces  of  sugar, 
1"2  of  gum,  2*4  of  bassorin,  1'5  of  starch,  3'4  of  a  substance  soluble  in  water, 
insoluble  in  alcohol,  and  precipitated  by  infusion  of  galls  (phyteumacoUa, 
Brandes),  4-5  of  albumen,  26-0  of  vegetable  fibre,  24-1  of  water,  and  9-7  of 
salts,  including  the  malate  of  an  alkaloid  called  hyoscyamin  or  hyoscyamia. 
But  the  process  employed  by  Brandes  for  separating  this  principle  has  not 
succeeded  in  other  hands;  and  it  is  doubtful  whether  the  substance  obtained 
by  him  was  really  what  he  supposed  it  to  be.  Geiger  and  Hesse  were  the  first 

"*  For  an  account  of  the  cultivation  of  the  hiennial  variety  of  H.  niger  at  Hitchin. 
Herts,  England,  see  Pharm.  Journ.,  Feb.  1860,  p.  414. 

f  The  following  important  facts  in  relation  to  the  cultivation  of  henbane  and  the  rela- 
tive strength  of  the  diiferent  varieties,  and  of  the  same  under  diiferent  circumstances, 
are  taken  from  a  communication  by  M.  Kufus  Usher,  a  cultivator  of  medicinal  plants, 
to  the  Journal  of  the  Society  of  Arts,  and  republished  in  the  Lond.  Pharm.  Journ.  (Aug. 
1867).  The  several  products  of  the  henbane  plants  are  placed  by  Mr.  Usher  in  the  fol- 
lowing order,  as  to  efficiency:  1.  the  leaves  of  the  biennial  plant  of  the  second  year's 
growth  ;  2.  the  biennial  plant  of  the  first  year;  3.  the  British  annual  henbane;  4.  the 
German  annual  henbane.  The  last  two,  though  most  extensively  used,  are  really  nearly 
valueless,  and  should  always  be  rejected.  The  British  annual  so  nearly  resembles  the 
biennial  of  the  second  year,  having  flowers,  that  the  two  may  be  easily  mistaken  for  one 
another;  but  a  sufficient  distinction  is  that  the  annual  plant  "possesses  no  flavour  or 
aroma."  Besides,  the  leaves  are  much  shorter;  and  occasionally  there  is  a  pure  primrose 
blossom,  which  never  happens  with  the  biennial,  which  is  beautifully  streaked.  The  bi- 
ennial plant  is  so  liable  to  the  attacks  of  worms,  that  at  one  time  little  of  the  second 
year's  growth  was  collected,  and  the  market  was  consequently  supplied  with  a  very  in- 
ferior article.  But  from  the  great  attention  recently  paid  to  its  cultivation,  it  may  now 
be  furnished  at  reasonable  prices;  and  we  may  hope  to  be  supplied  with  efficient  prepa- 
rations of  this  valuable  narcotic.  [Note  to  the  thirteenth  edition.) 
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to  demonstrate  the  existence  of  an  organic  alkali  in  hyoscyamuB.  Its  extraction 
from  the  plant  is  somowhut  dinicult,  in  consciiucnco  of  itH  tendency  to  undergo 
change  by  the  contact  of  alkaline  solutions,  which  render  it  very  soluble  in 
water.  The  following;  is  the  process  of  these  cheniists.  The  seeds  are  macerated 
in  alcohol ;  the  tincture  obtained  is  evaporated  by  a  very  gentle  heat,  decolorizetl 
by  repeated  additions  of  lime  and  sulpliuric  acid,  with  filtration  after  each  addi- 
tion, and  then  still  further  concentrated  by  evaporation  ;  an  excess  of  powdered 
carbonate  of  soda  is  adilcd,  and  the  precipitate  produced  is  separated,  as  speedily 
as  possible,  from  the  alkaline  carbonate  by  expressing  and  treating  it  with  abso- 
lute alcohol,  while  the  mother-waters  are  at  the  same  time  treated  with  ether; 
the  alcoholic  and  ethereal  liquors  are  united,  again  treated  with  lime,  filtered,  de- 
colorized with  animal  charcoal,  and  evaporated  by  a  very  gentle  heat.  If  the 
hyoscyamia  now  deposited  should  still  be  coloured,  it  will  b»>  necessary  to  com- 
bine it  anew  with  an  acid,  and  proceed  as  before,  in  order  to  obtain  it  quite  pure. 
The  product  is  very  small.* 

From  experiments  made  by  Mr.  Hirtz  upon  the  relative  medicinal  power  of 
extracts  from  the  seeds  and  leaves,  he  inferred  that  the  former  had  ten  times 
the  strength  of  the  latter. 

//i/Oi!eva»"a  crystallizes  in  colourless,  transparent,  silky  needles,  is  inodorous, 
of  an  acrid  disagreeable  taste,  slightly  soluble  in  water,  very  soluble  in  alcohol 
and  ether,  and  volatilizable  with  little  change  if  carefully  distilled.  It  is  quickly 
altered  by  contact  with  water  and  an  alkali,  and  when  heated  with  potassa  or 
soda  is  completely  decomposed,  with  the  disengagement  of  ammonia.  It  neu- 
tralizes the  acids,  forming  crystallizable  salts,  and  is  precipitated  by  infusion 
of  galls.  The  alkaloid  and  its  salts  are  very  poisonous;  and  the  smallest  quan- 
tity, introduced  into  the  eye,  produces  dilatation  of  the  pupil,  which  continues 
long.  From  the  experiments,  however,  of  Professors  Erdmann  and  Kolbe,  it 
appears  to  be  inferior  in  this  respect  to  atropia.  In  relation  to  its  chemical 
properties,  it  is  stated  by  these  experimenters,  contrary  to  what  has  been  pre- 
viously asserted,  that  hyoscyamia  in  concentrated  solution  gives  with  a  drop  of 
muriatic  acid  and  bichloride  of  platinum  a  )^ellow  crystalline  precipitate,  whilst 
a  weak  solution  gives  no  precipitate  whatever  with  the  bichloride.  (Neues  Re- 
jiertorium,  A.  D.  1867,  p.  502.)  M.  Reynard  adds  to  what  is  known  of  the  chem- 
ical properties  of  hyoscyamia  the  following  facts.  The  alkaloid  is  precipitated 
by  the  concentrated  alkalies,  but  not  when  these  are  diluted.  Phosphomolyb- 
date  of  soda  precipitates  it  yellowish-white,  passing  to  green  when  it  is  heated 
with  ammonia.  With  iodobismuthate  of  potassa  it  affords  an  orange,  with  iodo- 
hydrargyrate  of  potassa  a  white,  and  with  tannin  a  yellowish  precipitate,  while 
chloride  of  gold  produces  a  magma  consisting  of  yellowish  flakes  and  a  brown 
resinous  mass.  (Journ.  de  Pharm.  et  de  Chim.,  Mars,  1868,  p.  238.) 

*  Mr.  "Wm.  A.  Tilden,  after  unsatisfactory  trials  with  Geiger's  and  Sonncnschcin's 
procest;e8  for  obtaining  hyoscyamia,  for  the  hitter  of  which  the  reader  is  referred  to  Mr. 
Tilden'a  paper,  succeeded  in  procuring  it  by  the  following  method.  Half  a  pound  of 
freshly  prepared  extract  of  the  leaves  was  dissolved  in  three  pints  of  water  mixed  with  a 
very  little  milk  of  lime,  and  filtered.  To  the  clear  liquid  carbonate  of  potassa  was  added 
till  it  became  strongly  alkaline,  and  the  whole  shaken  with  a  pint  of  chloroform.  After 
standing  all  night,  the  chloroform  had  subsided  with  the  appearance  of  a  greenish  oil. 
This  having  been  separated  by  a  funnel,  filtered  into  a  bottle,  and  shaken  with  water 
acidulated  with  sulphuric  acid,  the  chloroform  was  recovered.  The  aqueous  liquid  was 
made  alkaline  with  carbonate  of  potassa,  and  shaken  with  ether.  The  ether,  which  con- 
tained all  the  hyoscyamia,  was  shaken  with  acidulated  water,  and  distilled  over  a 
water-bath.  The  acid  solution  remaining,  neutralized  with  bicarbonate  of  soda,  gave  a 
dirty-white  precipitate  soluble  in  acetic  acid  with  tannin,  a  j'cllowish  flocculent  pre- 
cipitato  with  chloride  of  gold,  a  brown  one  with  iodine  dissolved  in  hvdriodic  acid,  and 
none  with  bichloride  of  platinum  or  corrosive  sublimate.  The  alkaloid  is  very  soluble  in 
alcohol,  ether,  chloroform,  and  even  water;  and  in  aqueous  solution  has  a  strongly  acrid 
and  bitter  taste.  It  is  generally  obtained  as  a  colourless  gummy  mass ;  but,  when  its  so- 
lution has  been  suffered  to  evaporate  over  sulphuric  acid,  it  has  crystallized  in  groups  of 
radiating  needles.  It  has  a  slight  odour  quite  diflTerent  from  that  of  the  plant,  and  is  de- 
cidedly alkaline  to  test  paper.  It  is  rapidly  dostroj-ed  by  the  caustic  alkalies,  especially 
with  heat;  an  alkaline  vapour,  probably  ammonia,  being  evolved.  (Pharm.  Joum.  arid 
Trans.,  2d  ser.,  viii.  127,  A.  D.  1807.)— Note  to  the  thirteenth  edition. 
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Henbane  leaves  yield,  by  destructive  distillation,  a  very  poisonous  empyreu- 
matic  oil. 

Medical  Properties  and  Uses.  Hyoscyamus  ranks  among  the  narcotics.  In 
moderate  quantities  it  usually  accelerates  the  circulation,  increases  the  gen- 
eral warmth,  occasions  a  sense  of  heat  in  the  throat,  and  after  a  short  period 
induces  sleep.  This  action  is  sometimes  attended  with  vertigo,  pain  in  the 
head,  and  dilated  pupils;  and  the  medicine  occasionally  acts  as  a  diaphoretic 
or  diuretic,  and  even  produces  a  pustular  eruption.  It  does  not  constipate  like 
opium,  but,  on  the  contrary,  often  proves  laxative.  In  overdoses  it  powerfully 
irritates  the  brain  and  alimentary  canal,  causing  dilatation  of  the  pupil,  disor- 
dered vision,  loss  of  speech,  difficult  deglutition,  delirious  intoxication  or  stu- 
por, great  restlessness  or  jactitation,  sometimes  tonic  spasms,  convulsions, 
paralysis,  pain  in  the  bowels,  diarrhoea,  excitement  of  the  circulation,  followed 
by  great  feebleness  of  the  pulse,  coldness  of  the  surface,  petechiae,  and  other 
alarming  symptoms,  w^hich  sometimes  end  in  death.  Dissection  exhibits  marks 
of  inflammation  of  the  stomach  and  bowels.  The  poisonous  effects  are  to  be 
counteracted  in  the  same  manner  as  those  of  opium.  Dr.  Garrod  has  suggested 
animal  charcoal  as  an  antidote,  as  it  has  the  property  of  absorbing  the  active 
principle,  and  thus  rendering  it  inert.  All  parts  of  H.  niger  are  deleterious 
when  largely  taken ;  but  the  seeds  are  said  to  be  most  powerful.  Upon  inferior 
animals  its  effects  are  not  always  the  same.  Though  fatal  to  birds  and  dogs, 
the  leaves  are  eaten  with  entire  impunity  by  horses,  cows,  sheep,  goats,  and 
swine.  It  is  not  impossible  that  injury  has  in  some  cases  resulted  from  the  use 
of  milk,  derived  from  cows  or  goats  which  had  been  feeding  on  henbane.  Ac- 
cording to  Dr.  Garrod,  the  remedial  properties  of  hyoscyamus  are  completely 
neutralized  by  solution  of  potassa  or  soda;  so  that  they  cannot  properly  be 
combined  in  prescriptions;  but  as  the  carbonates  of  the  alkalies  have  no  such 
efl'ect,  these  should  be  substituted.  From  these  facts  it  might  be  inferred  that 
the  caustic  alkalies  would  be  the  best  antidote  to  the  poisonous  effects  of  hy- 
oscyamus; but  the  quantity  required  would  be  so  great  as  to  endanger  the 
integrity  of  the  gastric  mucous  membrane,  and  thus  probably  to  cause  more 
danger  than  the  poison  itself.   (3Ied.  Times  and  Gaz.,  Dec.  1857,  p.  589.) 

The  remedial  operation  of  hyoscyamus  is  anodyne  and  soporific.  The  medi- 
cine was  known  to  the  ancients,  and  was  employed  by  some  of  the  earlier  mod- 
ern practitioners;  but  had  fallen  into  disuse,  and  was  almost  forgotten,  when 
Baron  Storck  again  introduced  it  into  notice.  By  this  physician  and  some  of 
his  successors  it  was  prescribed  in  numerous  diseases,  and,  if  we  may  credit 
their  testimony,  with  the  happiest  effects;  but  subsequent  experience  of  its 
operation  has  been  such  as  very  much  to  narrow  the  extent  of  its  application. 
It  is  at  present  used  almost  exclusively  to  relieve  pain,  procure  sleep,  or  quiet 
irregular  nervous  action;  and  is  not  supposed  to  exercise  any  specific  curative 
influence  over  particular  diseases.  Even  for  the  purposes  which  it  is  calcu- 
lated to  answer  it  is  infinitely  inferior  to  opium  or  its  preparations;  and  is  gen- 
erally resorted  to  only  in  cases  in  which  the  latter  remedy  is  from  peculiar  cir- 
cumstances deemed  inadmissible.  Hyoscyamus,  however,  has  this  great  advan- 
tage over  opium  in  certain  cases,  that  it  has  no  tendency  to  constipate.  The 
diseases  to  which  it  is  applicable  it  would  be  useless  to  enumerate,  as  there  are 
few  in  which  circumstances  might  not  be  such  as  to  call  for  its  employment. 
Neuralgic  and  spasmodic  affections,  rheumatism,  gout,  hysteria,  and  various 
pectoral  diseases,  as  catarrh,  pertussis,  asthma,  phthisis,  &c.,  are  among  those 
in  which  it  is  most  frequently  prescribed.  It  is  also  much  used  in  connection 
with  griping  cathartics,  the  disagreeable  effects  of  which  it  is  thought  to  coun- 
teract. The  officinal  pills  of  colocynth  and  henbane  are  formed  upon  this  prin- 
ciple. In  Europe,  where  the  fresh  leaves  are  readily  obtained,  it  is  often  applied 
externally  in  the  shape  of  lotion,  cataplasm,  or  fomentation,  to  allay  pain  and 
irritation,  in  scrofulous  or  cancerous  ulcers,  scirrhous,  hemorrhoidal,  or  other 
painful  tumours,  gouty  and  rheumatic  swellings,  and  nervous  headache.  The 
smoke  of  the  leaves  or  seeds  has  also  been  used  in  toothache ;  but  the  practice 
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is  deemed  hazardous.  Henbane  is  used  by  European  oculists  for  dilating  the 
pupil,  previously  to  the  operation  for  cataract.  For  this  purpose  an  infusion  of 
the  leaves,  or  a  solution  of  the  extract,  is  dropped  into  tlie  eye.  The  eftect  is 
usually  greatest  at  the  end  of  four  hours  from  the  application,  and  in  tu'ulvo 
hours  ceases  entirely.  Vision  is  not  impaired  during  its  continuance.  Reisinger 
recommends  a  solution  of  hyo.scyamia  in  the  proportion  of  one  grain  to  twenty- 
four  of  water,  of  which  one  drop  is  to  bo  applied  to  the  eye.  Its  solubility  in 
water  gives  it  an  advantage  for  this  purpose  over  atropia,  the  alcoholic  solution 
of  which  irritates  the  conjunctiva.  According  to  SchrofT,  there  is  nothing  which 
acts  so  quickly  and  so  powerfully  in  dilating  the  pupil.  lie  uses  one  i)art  of 
hyoscyamia,  one  hundred  parts  of  water,  and  ten  of  alcohol,  the  latter  fluid  l^eing 
added  to  prevent  decomposition.  {Annuaire  de  Tk^rap.,  A.  D.  1858,  p.  25.) 

Henbane  may  be  given  in  substance,  extract,  or  tincture.  The  dose  of  the 
powdered  leaves  is  from  five  to  ten  grains,  of  the  seeds  somewhat  smaller.  The 
common  extract,  or  inspissated  juice  of  the  fresh  leaves  (Extractum  Hijoscy- 
ami,  U.S.),  is  exceedingly  variable  in  its  operation,  being  sometimes  active, 
sometimes  almost  inert.  The  usual  dose  is  two  or  three  grains,  repeated  and 
gradually  increased  till  its  effects  are  obtained.  Cullen  rarely  procured  its 
anodyne  operation  till  he  had  carried  the  dose  to  eight,  ten,  or  even  fifteen  or 
twenty  grains.  Collins  pushed  it  to  thirty-six  grains;  and  Professor  Fouquier, 
who  experimented  largely  with  hyoscyamus  in  the  Ilopltal  de  la  Charite,  gave 
two  hundred  and  fifty  grains  of  the  extract  during  twenty-four  hours,  without 
any  specific  or  curative  impression.  (Richard,  Elem.  Hist.  Nat.  Med.)  The 
alcoholic  extract,  prepared  from  the  recently  dried  leaves  (Extractum  Hyoa- 
c'jami  Alcoholicum,  17.  S.),  is  said  to  be  more  certain.  The  dose  of  this  to  begin 
with  is  one  or  two  grains,  which  may  be  increased  gradually  to  twenty  or 
thirty  grains.  An  extract  from  the  seeds  would,  no  doubt,  be  much  more  effi- 
cacious. The  dose  of  the  tincture  is  one  or  two  fluidrachms.  A  fluid  extract 
is  directed  by  the  U.  S.  Pharmacopoeia.  (See  Extractum  Hyoscyami  Fluidum  ) 
A  good  plan,  in  administering  any  of  the  preparations,  is  to  repeat  the  do.se 
every  hour  or  two  till  its  influence  is  felt.  SchrofF  has  given  hyoscyamia  with 
good  effects  in  allaying  cough  and  procuring  sleep,  prescribing  it  in  the  form 
of  powder  mixed  with  sugar,  in  doses  varying  from  the  sixtieth  to  the  twen- 
tieth of  a  grain.    He  has  found  the  tenth  of  a  grain  too  much. 

Hyoscyamia  has  not  yet  been  obtained  in  quantities  sufficient  for  general  use ; 
but,  considering  the  great  uncertainty  of  henbane  itself  as  derived  from  different 
sources,  it  would  be  a  very  desirable  substitute.  Dr.  John  Harlcy  has  given  an 
account  of  its  effects,  which  appears  to  be  the  result  of  his  own  observations. 
Given  to  an  adult  subcutaneously  in  doses  insufficient  to  cause  dryness  of  the 
mouth,  it  produces  giddiness,  somnolency,  dilatation  of  the  pupils,  and  a  grad- 
ually diminishing  frequency  of  pulse,  without  lessening  of  its  force  or  volume. 
In  quantities  sufficient  to  cause  dryness  of  the  mouth,  it  generally  occasions  in- 
creased frequency  of  pulse  with  slight  increase  of  its  volume  and  strength. 
This  acceleration  generally  begins  from  10  to  20  minutes  after  injection,  and 
continues  for  20  or  30  minutes,  very  rarely  for  an  hour.  Dryness  of  the  mouth 
begins  about  20  minutes  after  injection,  and  lasts  for  an  hour.  In  most  instances 
there  is  great  sleepiness,  with  much  giddiness,  so  that  the  patient  cannot  walk 
steadily.  The  face  is  flushed  and  the  conjunctiva  injected,  and  the  pupils  dilate. 
At  the  subsidence  of  the  symptoms,  which  usually  begins  in  an  hour,  the  pulse 
falls  below  its  natural  standard  of  frequency,  sometimes  even  to  42  in  the  min- 
ute, retaining,  however,  its  volume  and  power.  The  maximum  dilatation  of  the 
pupil  is  at  this  period.  The  effects  are  precisely  the  same  when  the  medicine 
is  given  by  the  mouth.  The  most  prominent  effects  of  hyoscyamus  or  its  active 
principle  are  excessive  giddiness  and  somnolency;  while  atropia,  which  resem- 
bles it  in  its  effects  on  the  mouth  and  pupils,  produces  much  less  of  these  effects. 
According  to  Dr.  Harley,  atropia  is  characterized  more  especially  by  its  influ- 
ence on  the  sympathetic  nervous  system,  hyoscyamia  on  the  brain.  Hyos 
cyamia  increases  the  soporific  powers  of  opium;  and  quantities  of  hyoscyamia 
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and  morphia,  which  in  themselve?  are  insufficient  to  induce  sleep,  will  cause  it 
when  combined.  Like  atropia,  it  is  eliminated  by  the  kidneys,  and  was  detected 
by  Dr.  Harley  in  the  urine  22  minutes  after  subcutaneous  injection.  Thera- 
peutically Dr.  Harley  has  found  hyoscyamia  extremely  useful  in  irritable  states 
of  the  brain  and  the  heart,  and  in  determining  and  invariably  increasing  the 
soporific  effect  of  opium.  {Med.  Times  and  Gaz.,  April,  1868,  p.  876.) 

0{f.  Prep.  Extractum  Hyoscyami;  Extractum  Hyoscyami  Alcoholicura, 
U.S.;  Extractum  Hyoscyami  Fluidum,  U.  S.;  Tinctura  Hyoscyami,        W, 

ICHTHYOCOLLA.  U.  S. 

Isinglass. 

The  swimming  bladder  of  Acipenser  Huso,  and  of  other  species  of  fish.  U.  S. 

Fish-glue  ;  Ichthyocolle,  colle  de  poisson.  Fr.;  Hausenblase,  Fischleim,  Germ.;  Colla  di 
pesce,  Ital.;  Cola  de  pescado,  Span. 

Isinglass  is  a  gelatinous  substance,  prepared  chiefly  from  the  sounds  or  swim- 
ming'bladders  of  fishes,  especially  those  of  different  species  of  sturgeon.  Though 
not  retained  in  the  British  Pharmacopoeia,  it  still  has  a  place  in  that  of  the  U. 
States,  and  is  universally  kept  in  the  shops. 

In  most  fishes  there  is  a  membranous  bag,  placed  in  the  anterior  part  of  the 
abdomen,  communicating  frequently,  though  not  always,  by  means  of  a  duct, 
with  the  oesophagus  or  stomach,  and  containing  usually  a  mixture  of  oxygen  and 
nitrogen  gases  in  various  proportions.  From  the  supposition  that  it  was  in- 
tended by  its  expansion  or  contraction  to  enable  the  fish  to  rise  or  sink  in  the 
water,  it  has  been  denominated  sioimming  bladder.  It  is  of  different  shape  in 
different  fishes,  and  consists  of  three  coats,  of  which  the  two  interior  are  thin 
and  delicate,  the  outer  tough  and  of  a  silvery  whiteness. 

The  Acipenser  Huso,  or  beluga  of  the  Russians,  is  particularly  designated 
by  the  Pharmacopoeia  as  the  species  of  sturgeon  from  which  isinglass  is  pro- 
cured; but  three  others,  the  A.  Ruthenus,  or  sterlet,  A.  sturio,  or  common  stur- 
geon, and  A.  stellatus,  or  starred  sturgeon,  also  furnish  large  quantities  to  com- 
merce. All  these  fish  inhabit  the  interior  waters  of  Russia,  especially  the  Wolga 
and  other  streams  which  empty  into  the  Caspian  Sea.  Immense  numbers  are 
annually  taken,  and  consumed  as  food  by  the  Russians.  The  air-bags  are  re- 
moved i"rom  the  fish,  and,  having  been  split  open  and  washed  iu  water  in  order 
to  separate  the  blood,  fat,  and  adhering  extraneous  membranes,  are  spread  out, 
and  when  sufficiently  stiffened  are  formed  into  cylindrical  rolls,  the  ends  of  which 
are  brought  together  and  secured  by  pegs.  The  shape  given  to  the  roll  is  that 
of  a  staple,  or  more  accurately  that  of  a  lyre,  which  it  firmly  retains  when  dried. 
Thus  prepared  it  is  known  in  commerce  by  the  name  of  staple  isinglass,  and  is 
distinguished  into  the  lo7ig  and  short  staple.  Sometimes  the  membranes  are 
dried  in  a  flat  state,  or  simply  folded,  and  then  receive  the  name  of  leaf  or  book 
isinglass.  The  scraps  or  fragments  of  these  varieties,  with  various  other  parts 
of  the  fish,  are  boiled  in  water,  which  dissolves  the  gelatin,  and  upon  evaporation 
leaves  it  in  a  solid  state.  This  is  called  ca/ce  isinglass,  from  the  shape  which 
it  is  made  to  assume.  It  is  sometimes,  however,  in  globular  masses.  Of  these 
varieties,  the  long  staple  is  said  to  be  the  best;  but  the  finest  book  isinglass  is 
not  surpassed  by  any  brought  to  this  country.  It  is  remarkable  for  its  beautiful 
iridescence  by  transmitted  light.  One  hundred  grains  of  this  isinglass  dissolve 
in  ten  ounces  of  water,  forming  a  tremulous  jelly  when  cold,  and  yield  but  two 
grains  of  insoluble  residuum.  That  in  cakes  is  brownish,  of  an  unpleasant  odour, 
and  employed  only  in  the  arts.  Inferior  kinds,  with  the  same  commercial  titles, 
are  said  to  be  prepared  from  the  peritoneum  and  intestines  of  the  fish.  An  in- 
ferior Russian  product,  known  in  English  commerce  by  the  name  of  Samovey 
isinglass,  is  procured,  according  to  Pereira,  from  the  Silurus  Olanis.  It  comes, 
like  the  better  kind,  in  the  shape  of  leaf,  book,  and  short  staple. 

Isinglass,  little  inferior  to  the  Russian,  is  made  in  Iceland  from  the  sounds  of 
the  cod  and  ling.    It  is  said  also  to  be.preparedby  the  fishermen  of  Newfound- 
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land.  Wo  receive  from  Hrazil  the  air-bladders  of  a  largo  fish,  prepared  by  drying 
them  in  their  distended  state.  Tiiey  are  ol)long,  taporing,  and  pointed  at  one 
end,  bilid  witli  the  reinain.'j  of  their  pneumatic  duct  at  the  other,  aiul  of  a  firm 
consi.stence.  Ti«e  IJrazilian  isinglass  is  inferior  to  the  Russian.  Considerable 
quantities  have  been  manufactured  in  New  Kngland,  aa  formerly  supposed,  from 
the  intestines  of  the  cod,  and  of  other  alliod  fishes.  This  sort  is  in  the  form  of  thin 
ribbons  several  feet  in  length,  and  fronj  an  inch  and  a  half  to  two  inchcis  in  width. 
One  hundred  grains  dissolve  almost  entirely  in  water,  leaving  but  two  grains  of 
insolul)le  nuMubrane.and  form  a  tremulous  jelly  when  cold  with  eight  ounces  of 
water.  It  is,  therefore,  as  pure  and  nearly  as  strong  a  gelatin  as  the  Russian 
isinglass;  but  it  retains  a  fishy  taste  and  odour,  which  render  it  unfit  for  culinary 
or  medicinal  purposes.  Isinglass  of  good  quality  has  also  been  made  in  New 
York  from  the  sounds  of  the  weak  fish — Otolilhus  regalis  of  Cuvier  (Storer, 
Bep.  on  Fitihes  of  Mass.,  p.  33) — and  perhaps  of  other  fishes  caught  in  the 
neighbourhood.  The  sounds  are  dried  whole,  or  merely  split  open,  and  vary 
nmch  in  size  and  texture,  weighing  from  a  drachm  to  an  ounce.  An  article  called 
"  refined  or  transparent  isinglass''''  is  made  by  dissolving  the  New  England 
isinglass  in  hot  water,  and  spreading  the  solution  to  dry  on  oiled  muslin.  It  is 
in  very  thin  transparent  plates,  and  is  an  excellent  glue,  but  retains  a  strong 
fishy  odour.  A  preparation  called  Cooper's  gelatin  has  been  introduced  as  a 
substitute  for  isinglass  in  making  jellies.  It  appears  to  be  the  dried  froth  of  a 
solution  of  pure  bone  glue.  Most  of  the  above  facts,  in  relation  to  American 
isinglass,  were  derived  from  papers  by  D.  B.  Smith,  in  the  Journ.  of  the  Phil. 
Col  ofPharm.  (iii.  17  and  92). 

Mr.  C.  T.  Carney  states  that  the  New  England  isinglass  is  prepared,  not  as 
supposed  from  the  intestines  of  fish,  but  from  the  sounds  of  the  hake  (Gadus 
merluccius),  by  the  following  process.  Ilaving  been  taken  from  the  fish,  split 
open,  cleansed,  and  dried,  they  are  soaked  in  water  till  sufliciently  soft,  then 
passed  through  rollers»so  as  to  form  a  large,  homogeneous,  dough-like  sheet, 
which  is  cut  into  strips,  and  then  again  passed  through  rollers  till  reduced  to  a 
ribbon-like  form.  The  pieces  thus  prepared  are  thoroughly  dried,  and  folded 
into  bundles.  (Proceed,  of  Am.  Pharm.  Assoc,  A.  D.  1857.) 

Isinglass  is  sometimes  kept  in  the  shops  cut  into  fine  shreds,  and  is  thus  more 
easily  acted  on  by  boiling  water. 

Properties.  In  its  purest  form  it  is  whitish,  semi-transparent,  of  a  shining, 
pearly  appearance,  and  destitute  of  smell  and  taste.  The  inferior  kinds  are  yel- 
lowish and  more  opaque.  In  cold  water  it  softens,  swells  up,  and  becomes  opa- 
lescent. Boiling  water  entirely  dissolves  it,  with  the  exception  of  a  minute  pro- 
portion of  impurities,  amounting,  according  to  Mr.  Hatchet,  to  less  than  2  per 
cent.  The  solution  on  cooling  assumes  the  form  of  a  jelly,  which  consists  of 
pure  gelatin  and  water.  Isinglass  is  in  fact  the  purest  form  of  gelatin  with 
which  we  are  acquainted,  and  may  be  used  whenever  this  principle  is  required 
as  a  test.  It  is  insoluble  in  alcohol,  but  is  dissolved  readily  by  most  of  the  diluted 
acids,  and  by  alkaline  solutions.  It  has  a  strong  affinity  for  tannin,  with  which 
it  forms  an  insoluble  compound.  Boiled  with  sulphuric  acid,  it  is  converted 
into  a  peculiar  saccharine  matter,  called  glycocoll  or  sugar  of  gelatin.  Its 
aqueous  solution  speedily  putrefies. 

An  ingenious  adulteration  of  isinglass  has  been  practised  in  London,  appa- 
rently by  rolling  a  layer  of  gelatin  between  two  layers  of  the  genuine  substance. 
This  may  be  detected  by  the  disagreeable  odour  and  taste  of  the  adulterated 
drug,  and  the  effects  of  water  upon  it.  Genuine  isinglass,  cut  into  shreds  and 
treated  with  water,  becomes  opalescent  and  more  opaque  than  before ;  while 
the  shreds,  though  they  soften  and  swell,  remain  unbroken,  and,  when  exam- 
ined by  the  microscope,  are  seen  to  be  decidedly  fibrous.  Gelatin,  on  the  con- 
trary, when  similarly  treated,  becomes  more  transparent  than  before;  the  shreds 
are  disintegrated,  and  the  structure  appears  amorphous  under  the  microscope. 
In  the  adulterated  article,  both  these  characters  are  presented  in  layers  more 
or  less  distinct.  (Pharm.  Journ.,  ix.  505.) 
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A  false  isinglass  has  been  imported  into  England  from  Para,  in  Brazil,  con- 
sisting of  the  di'icd  ovary  of  a  large  fish.  It  has  somewhat  the  form  of  a  bunch 
of  grapes,  consisting  of  ovoid  or  roundish  masses,  attached  by  a  footstalk  to  a 
central  axis.  It  is  not  gelatinous,  and  is  unfit  for  the  purposes  to  which  isinglass 
is  applied.   (See  Am.  Journ.  of  Fharm.jXxv.  144.)* 

Medical  Properties  and  Uses.  Isinglass  has  no  peculiar  medical  properties. 
It  may  be  given  internally,  in  the  form  of  jelly,  as  a  highly  nutritious  article 
of  diet ;  but  it  has  no  advantage  over  the  jelly  made  from  calves-feet.  Three 
drachms  impart  sufficient  consistency  to  a  pint  of  water.  It  is  employed  for 
clarifying  liquors,  and  imparting  lustre  to  various  woven  fabrics.  Added  in 
small  quantities  to  vegetable  jellies,  it  gives  them  a  tremulous  appearance,  which 
they  want  when  unmixed.  As  a  test  of  tannin  it  is  used  in  solution,  in  the 
proportion  of  a  drachm  to  ten  fluidounces  of  distilled  water.  It  forms  the  basis 
of  the  English  court-plaster.  W. 

IGNATIA.  U.S. 
Ignatia.   Bean  of  Saint  Ignatius. 

The  seed  of  Strychnos  Ignatia  (Lindley).  U.  S. 

Faba  Sancti  Ignatii,  Lat.;  Feve  de  Saint  Ignace,  Fr.;  Ignatiusbohne,  bittere  Fieber- 
nuss,  Germ.;  Fava  di  Santo  Ignazio,  Itai.;  Haba  de  Santo  Ignacio,  Span. 

Strychnos.    See  NUX  VOMICA. 

Strychnos  Ignatia.  Lindley,  Flor.  Med.  530. — Ignaiia  amara.  Linn.  Supj)l. 
This  species  of  Strychnos  is  a  tree  of  middling  size,  with  numerous  long,  cylin- 
drical, glabrous,  vine-like  branches,  which  bear  opposite,  nearly  sessile,  oval, 
pointed,  entire,  and  very  smooth  leaves.  The  flowers  are  long,  nodding,  white, 
tubular,  fragrant,  and  arranged  in  short  axillary  racemes.  The  fruit  is  of  the 
size  and  shape  of  a  pear,  with  a  smooth,  whitish,  ligneous  rind,  enclosing  about 
twenty  seeds,  embedded  in  a  dry  medullary  matter,  and  lying  one  upon  the 
other.  The  seeds  are  the  part  used.  The  tree  is  a  native  of  the  Philippine  Islands, 
where  the  seeds  were  highly  esteemed  as  a  medicine,  and,  having  attracted  the 
attention  of  the  Jesuits,  were  honoured  with  the  name  of  their  founder. 

Properties.  The  seeds  are  about  an  inch  long,  rather  less  in  breadth,  still 
less  in  thickness,  convex  on  one  side,  obscurely  angular,  with  two,  three,  or 
four  faces  on  the  other,  and  marked  at  one  end  with  a  small  depression  indicating 
their  point  of  attachment.  They  are  externally  of  a  pale-brown  colour,  appa- 
rently smooth,  but  covered  in  fact  with  a  short  down  or  efflorescence,  which  may 
be  removed  by  scraping  them  with  a  knife.  They  are  somewhat  translucent,  and 
their  substance  is  very  hard  and  horny.  They  have  no  smell,  but  an  excessively 
bitter  taste.  To  Pelletier  and  Caventou  they  yielded  the  same  constituents  as 
nux  vomica,  and,  among  them,  1'2  per  cent,  of  strychnia.  Analyzed  by  Mr.  J. 
M.  Caldwell,  they  were  found  to  contain  the  two  alkaloids,  strychnia  and  brucia, 
combined  with  igasuric  acid,  and,  besides  these,  a  volatile  principle,  extractive, 

*  Japanese  Isinglass.  Under  this  name,  which,  however,  is  altogether  inappropriate,  a 
substance  has  been  recently  brought  into  the  English  market,  prepared  from  sea- weeds  in 
China  and  Japan.  Two  forms  of  it  are  described  by  Mr.  Hanbury,  one  in  irregularly  four- 
sided  sticks,  about  eleven  inches  long,  very  light  and  porous,  the  other  in  long  shrivelled 
strips  about  one-eighth  of  an  inch  thick.  It  is  translucent,  yellowish-white,  without  smell 
or  taste,  insoluble  in  cold  water,  but  swelling  up  and  .softening  under  its  influence,  and 
dissolved  in  great  measure  by  boiling  water,  with  which  it  gelatinizes  on  cooling.  The 
pecxxliarities  of  this  substance  are  owing  to  a  principle  denominated  ^etose  by  Pay  en, 
which  resembles  gelatin  in  its  gelatinizing  property,  but  diifers  in  its  chemical  relations, 
and  is  probably  peculiar.  It  resembles  the  carrageeniu  of  Irish  moss,  but  has  a  greater 
gelatinizing  power.  The  jelly  formed  by  dissolving  it  in  boiling  water,  and  allowing  the 
solution  to  cool,  requires  a  higher  temperature  to  liquefy  it  than  gelatin  jelly,  and  does 
not  melt  in  the  mouth.  Gelose  diifers  from  gelatin  in  not  being  precipitated  by  tannic 
acid,  and  from  rice  jelly  in  not  being  rendered  blue  by  iodine.  Japan  isinglass  is  used 
for  the  same  purposes  as  that  of  animal  origin.  It  is  derived,  according  to  Mr.  Hanbury, 
from  different  species  of  various  genera  of  sea-weed,  and  especially  Gelidium  corneum. 
(See  Am.  Jown.  of  Pharm..,  July,  1860,  p.  354.) — Note  to  the  twelfth  edition. 
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gum,  resin,  colouring:  matter,  fixed  oil,  and  bassorin,  but  no  starch  or  albumen. 
{Am.  Journ.  of  Pharm.,  July,  1857,  p.  298.)  In  consequence  of  the  relatively 
larper  proportion  of  strychnia  which  they  yield,  they  have  been  considerably 
used  instead  of  nux  vomica,  in  the  preparation  of  that  alkaloid. 

3tf(liral  J'rupcrlu's  and  i/xfs.  MM.  Majfeiidie  and  Dejiie  have  proved  that 
ijrnatia  acts  on  the  human  system  in  the  auma  manner  a.s  nux  vomica.  In  the 
Philippines,  the  seeds  have  been  employed  for  the  cure  of  obstinate  intermittents, 
and  in  numerous  other  diseases.  It  is  proliable  that,  in  small  doses,  they  act  as 
a  tonic.  Recently,  an  extract  prepared  from  them  has  been  much  used,  having 
been  first  introduced  into  notice  empirically,  under  the  name  of  ignalia  amara. 
It  ha.-<  been  employed  chiefly  in  cases  of  delvility  of  the  digestive  organs,  or  gen- 
eral defect  of  nervous  power  ;  but,  being  in  all  probability  identical  in  its  effects 
with  a  similar  preparation  of  nux  vomica,  though  somewhat  stronger,  it  may  be 
used  for  all  the  therapeutic  puri)08es  to  which  tlie  latter  medicine  is  applied.  It 
is  scarcely  necessary  to  observe  that  so  energetic  a  substance  should  never  be 
taken  without  regular  medical  supervision,  as  it  may  prove,  if  abused,  a  terrific 
poison.  An  extract  is  directed,  in  the  present  edition  of  the  U.  S.  Pharma- 
copoeia. (See  Extractum  Ignatiae  Alcoholiciim.)  The  dose  may  be  from  half  a 
grain  to  a  grain  and  a  half,  in  pill,  three  times  a  day.  A  tincture  may  al.so  be 
used.  Prof.  Procter  has  given  the  following  formula  for  its  preparation.  Pow- 
der four  troyounces  of  the  beans  coarsely  by  grinding,  or  in  a  mortar,  add  two 
fluidounces  of  water  to  the  powder  in  a  bottle,  and  heat  by  a  water-bath  until 
it  swells  up ;  then  pour  on  it  half  a  pint  of  alcohol,  and,  having  continued  the 
heat  for  three  hours,  put  the  whole  into  a  percolator,  and  displace  with  alcohol 
until  a  pint  of  tincture  is  obtained.  Or,  half  an  ounce  of  the  extract  may  be 
dissolved  in  a  pint  of  alcohol.  The  commencing  dose,  corresponding  with  that 
above  stated  of  the  extract,  would  be  about  sixteen  minims. 

Of.  Prep.  Extractum  Ignatiae  Alcoholicum,  U.  S.  W. 

INULA.  U.  S.  Secmdary. 
Elecampane. 

The  root  of  Inula  Heleniura,  U.  S. 

Aunee,  Fr.;  Alantwurzcl,  Oerm.;  Enula  Campana,  Ital.,  Span. 

Inula.  Sex.Syst.  Syngenesia  Superflua.  —  Nat.  Ord.  Compositae-Asteroi- 
desB,  De  Cand.   Asteracese,  Lindleij. 

Oen.Ch.  Peccptacle  naked.  Seed-down  sim^^le.  ^72<Aers  ending  in  two  bristles 
at  the  base.  Willd. 

Inula  Helenium.  Willd.  Sp.  Plant,  iii.  2089 ;  Woodv.  Med.  Bot.  p.  64,  t.  26. 
Elecampane  has  a  perennial  root,  and  an  annual  stem,  which  is  round,  furrowed, 
villous,  leafy,  from  three  to  six  feet  high,  and  branched  near  the  top.  The  leaves 
are  large,  ovate,  serrate,  crowded  with  reticular  veins,  smooth  and  deep-green 
upon  the  upper  surface,  downy  on  the  under,  and  furnished  with  a  fleshy  midrib. 
Those  which  spring  directly  from  the  root  are  petiolate,  those  of  the  stem  sessile 
and  embracing.  The  flowers  are  large,  of  a  golden-yellow  colour,  and  stand 
singly  at  the  ends  of  the  stem  and  branches.  The  calyx  exhibits  several  rows 
of  imbricated  ovate  scales.  The  florets  of  the  ray  are  numerous,  spreading,  linear, 
and  tridentate  at  the  apex.  The  seeds  are  striated,  quadrangular,  and  furnished 
with  a  simple  somewhat  chaffy  pappus. 

This  large  and  handsome  plant  is  a  native  of  Europe,  where  it  is  also  culti- 
vated for  medical  use.  It  has  been  introduced  into  our  gardens,  and  has  become 
naturalized  in  some  parts  of  the  country,  growing  in  low  meadows,  and  on  the 
roadsides,  from  New  England  to  Pennsylvania.  It  flowers  in  July  and  August. 
The  roots,  which  are  the  officinal  part,  should  be  dug  up  in  autumn,  and  in  their 
second  year.    When  older  they  are  apt  to  be  stringy  and  woody. 

The  fresh  root  of  elecampane  is  very  thick  and  branched,  having  whitish  cylin- 
drical ramifications,  furnished  with  thread-like  fibres.  It  is  externally  brown, 
internally  whitish  and  fleshy ;  and  the  transverse  sections  present  radiating  lines. 
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The  dried  root,  as  found  in  the  shops,  is  usually  in  longitudinal  or  transverse 
slices,  and  of  a  grayish  colour  internally.  The  smell  is  slightly"  camphorous,  and, 
especially  in  the  dried  root,  agreeably  aromatic.  The  taste,  at  first  glutinous, 
and  compared  to  that  of  rancid  soap,  becomes,  upon  chewing,  warm,  aromatic, 
and  bitter.  Its  medical  virtues  are  extracted  hy  alcohol  and  water,  the  former 
becoming  most  strongly  impregnated  with  its  bitterness  and  pungency.  A  pecu- 
liar principle,  resembling  starch,  was  discovered  in  elecampane  by  Valentine 
Kose,  of  13erlin,  who  named  it  alantin;  but  the  title  inulin,  proposed  by  Dr. 
Thomson,  has  been  generally  adopted.  It  differs  from  starch  in  being  deposited 
unchanged  from  its  solution  in  boiling  water  when  the  liquor  cools,  and  in  giving 
a  yellowish  instead  of  a  blue  colour  with  iodine.  It  has  been  found  in  the  roots 
of  several  other  plants.  It  may  be  obtained  Avhite  and  pure  by  precipitating  a 
concentrated  decoction  with  twice  its  volume  of  alcohol,  dissolving  the  precipi- 
tate in  a  little  distilled  water,  treating  the  solution  with  purified  animal  char- 
coal, and  again  precipitating  with  alcohol.  (See  Am.  Journ.  of  Pharm.,  xxvii, 
09.)  Besides  this  principle,  elecampane  contains,  according  to  John,  a  white, 
concrete  substance,  called  helenin,  intermediate  in  its  properties  between  the 
essential  oils  and  camphor,  and  separable  by  distillation  with  water ;  a  bitter 
extractive,  soluble  in  water  and  alcohol;  a  soft,  acrid,  bitter  resin,  having  an 
aromatic  odour  when  heated ;  gum ;  albumen ;  lignin ;  traces  of  volatile  oil ;  a 
little  wax ;  and  various  saline  substances.  If  water  is  added  to  a  tincture  made 
by  boiling  the  fresh  root  in  alcohol,  the  liquid  becomes  turbid,  and,  in  twenty- 
four  hours,  long  white  crystals  of  pure  helenin  are  formed,  leaving  very  little  in 
solution.  (Archiv.  der  Pharm.,  Ix.  30.) 

Medical  Properties  and  Uses.  Elecampane  is  tonic  and  gently  stimulant,  and 
has  been  supposed  to  possess  diaphoretic,  diuretic,  expectorant,  and  emmena- 
gogue  properties.  By  the  ancients  it  was  much  employed,  especially  in  the  com- 
plaints peculiar  to  females;  and  it  is  still  occasionally  resorted  to  in  amenorrhcea. 
In  this  country  it  is  chiefly  used  in  chronic  diseases  of  the  lungs,  and  is  some- 
times beneficial  when  the  affection  of  the  chest  is  attended  with  weakness  of  the 
digestive  organs,  or  with  general  debility.  From  a  belief  in  its  deobstruent  and 
diuretic  virtues,  it  was  formally  prescribed  in  chronic  engorgements  of  the  abdo- 
minal viscera,  and  the  dropsy  to  which  they  so  often  give  rise.  It  has  also  been 
highly  recommended  both  as  an  internal  and  external  remedy  in  tetter,  psora, 
and  other  diseases  of  the  skin.  The  usual  modes  of  administration  are  in  powder 
and  decoction.  The  dose  of  the  powder  is  from  a  scruple  to  a  drachm.  The 
decoction  may  be  prepared  by  boiling  half  an  ounce  of  the  root  in  a  pint  of  water 
and  given  in  the  dose  of  one  or  two  fluidounces.  W.- 

lODINIUM.  U.S. 

Iodine. 

Off.Syn.  lODUM.  J5r. 

lode,  Fr.;  Jod,  Oei-in.;  lodina,  Ital.,  Span. 

The  Iodine  of  the  U.  S.  and  Br.  Pharmacopoeias  is  considered  as  pure;  and 
in  both  the  tests  are  given  by  which  its  purity  may  be  determined.  As  one 
of  these  tests,  the  latter  Pharmacopoeia  states  that  "  12*7  grains,  dissolved  in 
an  ounce  [fluidounce]  of  water  containing  15  grains  of  iodide  of  potassium, 
require  for  complete  discoloration  1000  grain-measures  of  the  volumetric  solu- 
tion of  hyposulphite  of  soda.^' 

Iodine  is  a  nou-metallic  element,  discovered  in  1812  by  Courtois,  a  soda  manu- 
facturer of  Paris.  It  exists  in  certain  marine  vegetables,  particularly  the  fuci  or 
common  sea-weeds,  which  are  its  most  abundant  natural  source.  It  has  been 
detected  in  some  fresh-water  plan  t.s,  among  which  are  the  water-cress,  brooklime, 
and  fine-leaved  water-hemlock;  also  in  the  ashes  of  tobacco,  and  of  Honduras 
sarsaparilla.  (Chatin.)  It  has  been  found  in  the  beet-root  of  the  Grand  Duchy 
of  Baden.  {Lamy.)  M.  Chatin  announced  the  presence  of  iodine  in  the  atmos- 
phere and  in  rain-water ;  but  the  negative  experimental  results  of  Dr.  S.  Mac- 
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adnm  of  Edinburgh,  of  Dr.  Lohmoyer  of  OOttlngen,  and  of  M.  S.  De  Luca  ot 
Vm'xa,  threw  doubts  on  the  t'X|)«!rinient8  of  M.  Chntin,  who  was  supposed  to 
have  been  misled  by  tlie  use  of  reuffeiitw  corituiuing  iodine.  Nevertheless,  M. 
Chatin,  in  answer  to  the  two  ehenjists  first  nann^d,  reasserts  the  correetness  of 
his  results;  and  declares  that  he  has  found  iodine  in  the  rain-water  of  Paris,  Ver- 
sailles, and  many  other  towns  in  France,  while  he  has  failed  to  discover  it  in  the 
waters  of  the  Alps  and  Norwegian  mountains.  (Journ.  de  Pharm.,  Avril, 
1860,  p.  259.)  Dr.  Macadam  detected  a  trace  of  iodine  in  100  gallons  of  water 
used  for  domestic  purposes  in  Kdinljurgh,  in  several  of  the  domestic  animuls, 
and  in  man.  He  detected  it  also  in  potatoes,  beans,  peas,  wheat,  barley,  and 
oats.  (Pharm.  Journ.,  Nov.  1854,  p.  235.)  Iodine  is  moreover  found  in  the 
animal  kingdom,  as  in  the  spong(\  the  oyster,  various  polypi,  cod-liver  oil,  and 
eggs ;  and,  in  the  mineral  kingdom,  in  sea-water  in  minute  quantity,  in  certain 
salt  springs,  as  iodide  of  silver  in  a  rare  Mexican  mineral,  in  a  zinc  ore  of 
Silesia,  in  native  nitrate  of  soda,  and  in  some  kinds  of  rock  salt.  It  has  been 
detected  by  M.  Genteles  in  the  aluminous  schists,  of  Sweden,  by  Prof  Sigwart 
in  bituminous. slate,  by  M.  Lcmbert  in  limestone  rocks,  and  by  M.  Bussy  and 
M.  Duflos  in  coal.  A  mineral  is  said  to  have  been  discovered  in  Chili,  con- 
sisting of  iodide,  oxide,  and  chloride  of  lead,  of  which  iodine  constitutes  ten 
per  cent.  If,  as  is  reported,  this  mineral  is  in  largo  quantities,  it  may  become 
an  important  source  of  iodine.  (Med.  and  Surg.  lieporter,  July  1,  1865,  p.  10; 
from  the  Druggists^  Circular.)  M.  Bussy  has  obtained  iodine,  in  the  pro- 
portion of  one  part  in  five  thousand,  from  the  coal-gas  liquor  of  the  gas-works 
of  Paris.  It  was  first  discovered  in  the  United  States  in  the  water  of  the  Con- 
gress Spring,  at  Saratoga,  by  Dr.  William  Usher.  It  was  detected  in  the  Ken- 
hawa  saline  waters  by  the  late  Professor  Emmet ;  and  it  exists  in  the  bittern 
of  the  salt-works  of  western  Pennsylvania,  in  the  amount  of  about  eight  grains 
to  the  gallon.  In  sea-weeds  the  iodine  exists  in  the  state  probably  of  iodide  of 
sodium.  In  different  countries,  sea-weeds  are  burned  for  the  sake  of  their  ashes; 
the  product  being  a  dark-coloured  fused  mass  called  kelp.  This  substance,  be- 
sides carbonate  of  soda  and  iodide  of  sodium,  contains  more  or  less  common 
salt,  chloride  of  potassium,  sulphate  of  soda,  «&c.  The  deep-sea  fuci  contain  the 
most  iodine;  and,  when  these  are  burned  at  a  low  temperature  for  fuel,  as  is 
the  case  in  the  island  of  Guernsey,  their  ashes  furnish  more  iodine  than  ordi- 
nary kelp.  (Oraham.)  According  to  Dr.  Geo.  Kemp,  the  laminarian  species, 
especially  Laminaria  digitata,  L.  saccharina,  and  L.  bulbosa,  which  are  deep- 
water  sea-weeds,  and  contain  more  potassium  than  sodium,  are  particularly  rich 
in  iodine.  In  a  paper  on  the  extraction  of  iodine  from  sea-weeds.  Dr.  Kemp 
makes  many  useful  suggestions,  having  chiefly  in  view  the  prevention  of  the 
waste  of  the  element,  which  takes  place  in  the  ordinary  kelp  process.  (Ghem. 
Gaz.,  July  1,  1850.)* 

*  Dr.  Wallace  and  Mr.  Lament,  of  Glasgow,  in  a  paper  describing  a.  new  method  of 
estimating  the  proportion  of  iodine  in  kelp,  state  that,  in  parcels  from  the  West  High- 
lands, they  had  obtained  from  0102  to  0-175  per  cent.,  which  is  a  much  larger  product 
than  that  mentioned  in  the  text;  but  they  operated  on  small  quantities,  which  yield  a 
larger  percentage  than  is  procured  by  operations  on  a  large  scale',  in  consequence  of  the 
loss  necessarily  incurred  in  them.  {Cheni.  C?rtz.,  April  1,  1859,  p.  137.)  A  complete  anal- 
ysis of  kelp  by  Mr.  Lamont  is  contained  in  the  same  journal.  (June  1, 1859,  p.  210.)  To 
prevent  the  loss  of  iodine  by  volatilization  in  the  burning  of  sea-weeds.  Dr.  Wallace  pro* 
poses  to  extract  all  the  iodine  compounds  they  contain  by  boiling  them  with  water,  and 
evaporating  the  decoction.    The  extract  thus  obtained  is  to  be  treated  as  kelp. 

New  method  of  prepar'wfj  kelp.  As  the  preparation  of  kelp  for  the  extraction  of  iodine 
may  possibly  become  a  source  of  profitable  occupation  upon  the  sea-coast  of  some  parts 
of  the  United  States,  the  following  observations,  contained  in  a  paper  on  its  manufac- 
ture, read  by  Mr.  Ed.  C.  C.  Stanford  before  a  meeting  of  the  British  Pharmaceutical  So- 
ciety, may  be  of  advantage.  The  present  process,  employed  in  the  Highlands  of  Scotland, 
is  on  various  accounts  objectionable,  but  especially  from  the  waste  of  iodine  attending  it. 
From  the  high  heat  to  which  the  sea-weed  is  exposed  in  its  conversion  into  ashw,  much 
of  the  iodine  is  driven  off.  From  the  same  cause,  the  sulphates  are  deoxidized,  and  con- 
verted into  sulphurets,  the  separation  of  which  in  the  process  for  extracting  the  iodine 
necessitates  a  large  expenditure  of  sulphuric  acid.  Besides,  there  is  an  entire  loss  of  tho 
31 
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Preparation.  Iodine  is  obtained  from  kelp,  and  in  Great  Britain  is  nianu- 
factured  chiefly  at  Glasgow.  The  kelp,  which  on  an  average  contains  a  224th 
part  of  iodine,  is  lixiviated  with  water,  in  which  about  half  .dissolves.  The  solu- 
tion is  concentrated  to  a  pellicle  and  allowed  to  cool;  whereby  nearly  all  the 
salts,  except  iodide  of  sodium,  are  separated,  they  being  less  soluble  than  the 
iodide.  The  remaining  liquor,  which  is  dense  and  dark-coloured,  is  made  very 
sour  by  sulphuric  acid,  which  causes  the  evolution  of  carbonic  acid,  sulphuretted 
hydrogen,  and  sulphurous  acid,  and  the  deposition  of  sulphur.  The  liquor  is  then 
introduced  into  a  leaden  still,  and  distilled  with  deutoxide  of  manganese  into  a 
series  of  glass  receivers,  inserted  into  one  another,  in  which  the  iodine  is  con- 
densed. In  this  process  the  iodide  of  sodium  is  decomposed,  and  the  iodine 
evolved;  and  the  sulphuric  acid,  deutoxide  of  manganese,  and  sodium  unite,  so 
as  to  form  sulphate  of  protoxide  of  manganese  and  sulphate  of  soda. 

The  British  Pharmacopoeia  of  1864  purified  iodine  as  follows.  "  Take  of 
Iodine  of  Commerce  one  ounce.  Introduce  the  Commercial  Iodine  into  a 
porcelain  capsule  of  a  circular  shape,  cover  this  as  accurately  as  possible  with 
a  glass  matrass  filled  with  cold  water,  and  apply  to  the  capsule  the  heat  of 
boiling  water  for  twenty  minutes.  Let  the  matrass  be  now  removed,  and  should 
colourless  acicular  prisms  of  a  pungent  odour  be  found  attached  to  its  bottom, 
let  them  be  separated  from  it.  This  being  done,  the  matrass  is  to  be  restored  to 
its  previous  position,  and  a  gentle  and  steady  heat  (that  of  a  gas  lamp  answers 
well)  applied,  so  as  to  sublime  the  whole  of  the  iodine.  Upon  now  allowing  the 
capsule  to  cool,  and  lifting  off  the  matrass,  the  purified  product  will  be  found 
attached  to  the  bottom  of  the  latter.  When  separated  it  should  be  immediately 
enclosed  in  a  bottle  furnished  with  an  accurately  ground  stopper."  Br. 

In  this  process,  which  is  that  of  the  former  Dublin  Pharmacopoeia,  a  short 
preliminary  sublimation  by  the  heat  of  a  water-bath  is  ordered,  in  which  the 
bottom  of  a  glass  matrass  filled  with  cold  water  is  the  refrigerator.  The  object 
of  this  is  to  separate  any  iodide  of  cyanogen  that  may  happen  to  be  present. 

volatile  matters  escaping  during  combustion,  which  might  be  utilized  by  an  improved 
process.  The  plan  suggested  by  Mr.  Stanford  is  to  carbonize  the  weed  in  close  vessels. 
The  following  is  a  summary  of  his  method,  as  specified  in  a  patent  taken  out  in  Great 
Britain  and  France. 

The  sea-weeds,  which  may  be  gathered  at  all  seasons,  should  be  well  dried,  and  then 
compressed  into  cakes  of  convenient  size.  These  are  put  into  large  cylindrical  vessels  of 
wrought  iron  heated  from  without,  placed  vertically,  with  the  base  and  upper  end  conical, 
and  with  arrangements  for  introducing  and  withdrawing  the  charge.  The  retorts,  thus 
formed,  are  furnished  at  the  upper  end  with  pipes  which  carry  the  volatilized  products 
to  an  iron  main,  whence  they  pass  through  a  series  of  ordinary  iron  pipe  coTulensersJ", 
from  which  tlie  uncondensed  matter  passes  through  a  pair  of  scrubbers  to  a  gasometer. 
"When  sufficiently  charred,  the  contents  of  the  retorts  are  withdrawn  into  closely-covered 
iron  boxes,  which  are  to  be  removed  to  a  convenient  place.  When  cool,  the  charcoal  is 
lixiviated  like  kelp,  and  the  solution  treated  in  the  ordinary  manner  for  separating  the 
iodine.  The  lixiviated  charcoal  may  be  used  for  heating  the  retort,  and  the  gas  collected 
in  the  gasometer  for  lighting  the  factory,  or  for  producing  heat.  The  ashes  resulting 
from  the  burning  of  the  charcoal  is  a  valuable  manure.  The  condensed  products  of  the 
distillation  may  be  used  for  obtaining  muriate  of  ammonia,  and  utilized  in  various  othei 
ways.  [Pharm.  Jbi<rn., 'April,  1862,  p.  502.) — Note  to  the  twelfth  edition. 

M.  Ed.  Moride  proposes  the  following  plan,  which  he  thinks  has  advantages  over 
those  previously  in  use.  He  contents  himself  with  carbonizing  the  plants,  fresh  or  dry, 
in  the  locality  where  collected,  by  means  of  a  little  portable  furnace  adapted  to  the  pur- 
pose. He  then  lixiviates  the  charcoal  in  a  percolation  apparatus,  concentrates  the  liquid 
obtained  by  means  of  vapour,  withdraws  the  sulphates  of  potassa  and  the  chlorides 
thrown  down,  and  then,  after  having  added  a  hypochlorite  or  hyponitric  acid,  treats  the 
liquor  with  benzine  in  a  special  apparatus,  arranged  so  that  the  benzine  takes  the  iodine 
from  the  liquor,  yields  it  afterwards  to  potassa  or  soda,  and,  being  itself  recovered,  may  be 
used  again  indefinitely.  The  mixed  alkaline  iodides  and  iodates  are  precipitated  by  muri- 
atic acid,  or,  still  better,  by  the  chlorine  liquors  remaining  in  the  manufacture  of  bromine. 
The  iodine  obtained  is  then  dried  and  brought  to  the  state  of  mass,  as  in  commerce. 
The  bromine  present  in  the  liquors,  deprived  of  iodine  by  benzine,  may  be  withdrawn 
either  by  adding  sulphuric  acid  and  black  oxide  of  manganese  and  distilling,  or  by  elimi- 
nating it  directly,  in  the  liquid  state,  in  the  liquors  concentrated  and  made  very  acid. 
(Journ.  de  Pharm.  et  de  Chim.,  4e  ser.,  iv.  165,  A.  D.  1866.) — Note  to  the  thirteenth  edition. 
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This  impurity  is  sometimes  present  in  considerable  amount.  Kloha<!li  obtained 
from  eiglity  avoirdupois  pounds  of  commercial  iodine  twelve  ounces  of  this 
iodide,  which  is  in  tlie  proiiortion  of  nearly  one  percent.  (Chem.(Jaz.,  April 
15,  1850.)  Should  the  nuitrass,  upon  its  removal,  have  attached  to  its  bottom 
white  acicuhir  crystals,  these  will  l)e  the  iodide  in  question,  and  must  be  rejected. 
The  matrass  havinn;l)een  replaced,  heat  is  again  applied  until  the  whole  of  the 
iodine  has  sublimed,  and  attaches  itself  to  the  cool  bottom  of  the  matrass. 

Water  has  sometimes  been  found  in  iodine  to  the  extent  of  lo  or  20  per  cent. 
If  considerable,  it  is  easily  discovered  by  the  iodine  adherinj^  to  the  inside  of  the 
bottle.  M.  Bolley  estimates  its  amount  by  rubbinj^  toj^ether,  until  the  smell  of 
iodine  disappears,  30  f^rains  of  iodine  with  about  240  of  mercury,  in  a  small 
weij^hed  porcelain  dish,  using  a  small  weighed  agate  pestle.  When  complete 
combination  has  been  effected,  the  whole  is  placed  in  a  water-bath  to  dissipate 
the  water.  The  loss  of  weight  gives  the  amount  of  water  in  the  iodine.  ( Ghein. 
Oaz.,  Mar.  15,  1853,  p.  118.)  The  presence  of  water  is  injurious  only  as  it  ren- 
ders all  the  preparations  of  iodine  weaker  than  they  should  be.  In  the  former  Ed. 
Pharmacopeia,  directions  were  given  to  dry  it,  by  placing  it "  in  a  shallow  basin 
of  earthenware,  in  a  small  confined  space  of  air,  with  ten  or  twelve  times  its 
weight  of  fresh-burnt  lime,  till  it  scarcely  adheres  to  the  inside  of  a  dry  bottle." 

Properties.  Iodine  is  a  soft,  friable,  opaque  substance,  in  the  form  of  crys- 
talline scales,  having  a  bluish-black  colour  and  metallic  lustre.  It  possesses  a 
peculiar  odour,  somewhat  resembling  that  of  chlorine,  and  a  hot,  acrid  taste. 
Applied  to  the  skin,  it  produces  a  yellow  stain,  which  soon  disappears  Its  sp.  gr. 
is  49.  It  is  a  volatile  substance,  and  evaporates  even  at  common  temperatures. 
When  heated,  it  volatilizes  more  rapidly,  and,  when  the  temperature  reaches 
225°,  it  melts  and  rises  in  a  rich  purple  vapour,  a  property  which  suggested  its 
name.  Its  vapour  has  the  sp.gr.  87,  being  the  heaviest  aeriform  substance 
known.  If  inhaled  mixed  with  air,  it  e.xcites  cough  and  irritates  the  nostrils. 
When  it  comes  in  contact  with  cool  surfaces,  it  condenses-in  brilliant  steel-gray 
crystals.  Iodine  is  freely  soluble  in  alcohol- and  ether,  but  requires  7000  times 
its  weight  of  water  to  dissolve  it.  If  water  stands  on  iodine  for  some  time, 
especially  in  a  strong  light,  it  apparently  dissolves  more  iodine ;  but  the  result 
depends  upon  the  formation  of  liydriodic  acid,  in  a  solution  of  which  iodine  is 
more  soluble  than  in  water.  The  solution  of  iodine  in  water  has  no  taste,  a 
feeble  odour,  and  a  light-brown  colour ;  in  alcohol  or  ether,  is  nearly  black.  ^ 
Its  solubility  in  water  is  very  much  increased  by  the  addition  of  certain  salts,  as 
the  chloride  of  sodium,  nitrate  of  ammonia,  or  iodide  of  potassium;  and  the 
same  effect  is  produced,  to  some  extent,  by  tannic  acid.  Its  solution  in  tannic 
acid  is  called  iodo-tannin,  of  which  MM.  Socquet  and  Guillermond  make  a  syrup 
for  internal,  and  an  aqueous  solution  for  external  use.  For  the  formulas,  see  the 
B.  and  F.  Medico-chir.  Rev.,i\x\y,  1854,  p.  181.  It  is  also  soluble  in  glycerin, 
as  ascertained  by  M.  Cap  in  1854.  In  chemical  habitudes  iodine  resembles  chlo- 
rine, but  its  affinities  are  weaker.  Its  eq.  is  126*3,  and  symbol  I.  It  combines 
with  most  of  the  non-metallic,  and  nearly  all  the  metallic  elements,  forming  a 
class  of  compounds  called  iodides.  Some  of  these  are  officinal,  as  the  iodides  of 
iron,  mercury,  lead,  potassium,  and  sulphur.  It  forms  with  o.xygen  one  oxide, 
oxide  of  iodine,  and  three  acids,  iodous,  iodic*  and  hyperiodic,  and  with  hy- 
drogen, a  gaseous  acid,  called  hydriodic  acid. 

*  Dr.  R.  H.  Brett,  of  Liverpool,  has  found  that  when  a  small  portion  of  several  of  the 
alkaloids,  or  th«!ir  salts,  is  mixed  with  about  an  equal  portion  of  iodic  acid  and  a  few  drops 
of  water,  and  the  mixture  gently  heated,  a  succession  of  distinct  explosions,  attended  by 
the  evolution  of  gas,  takes  place.  Dr.  Brett  finds  that  this  phenomenon  occurs  with  all 
the  alkaloids  yet  tried  by  him,  but  not  with  other  classes  of  organic  substances,  whether 
nitrogenous  or  non-nitrogenous,  and  thinks  it  will  prove  a  valuable  test  for  the  former. 
(Pharm.  Joiirn.,  Nov.  1854.)  According  to  Mr.  R.  F.  Fairthorne,  of  this  city,  several  of 
the  more  poisonous  alkaloids,  dissolved  by  the  aid  of  an  acid,  yield,  with  tlie  officinal 
compound  solution  of  iodine,  precipitates,  insoluble  in  weak  sulpliuric,  muriatic,  or  acetic 
acid.  He  therefore  infers  that  the  above-mentioned  solution  might  prove  useful  as  an 
antidote  to  the  alkaloids.  {Am.  Joiirn.  of  Pharm. ,  May,  1856.) — Nofe  to  the  eleventh  edition. 
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Tests,  (^c.  Iodine,  in  most  cases,  may  be  recognised  by  its  characteristic  pur- 
ple vapour  ;  but  where  this  cannot  be  made  evident,  it  is  detected  unerringly 
by  starch,  which  produces  with  it  a  deep-blue  colour.  This  test  was  discovered 
by  Colin  and  Gaultier  de  Claubry,  and  is  so  delicate  that  it  will  indicate  the 
presence  of  iodine  in  450,000  times  its  weight  of  water.  In  order  that  the  test 
may  succeed,  the  iodine,  must  be  free  and  the  solutions  cold.  To  render  it  free 
when  in  combination,  as  it  always  is  in  the  animal  fluids,  a  little  nitric  acid, 
free  from  iodine,  must  be  added  to  the  solution  suspected  to  contain  it.  Thus,  in 
testing  urine  for  iodine,  the  secretion  is  mixed  with  starch,  and  acidulated  with 
a  drop  or  two  of  nitric  acid  ;  when,  if  iodine  be  present,  the  colour  produced  will 
vary  from  a  light  purple  to  a  deep  indigo  blue,  according  to  the  amount  of  the 
element  present.  Sometimes,  in  mineral  waters,  the  proportion  of  iodine  is  so 
minute  that  the  starch  test,  in  connection  with  nitric  acid,  gives  a  doubtful  color- 
ation. In  such  cases,  Liebig  recommends  the  addition  to  the  water  of  a  very 
small  quantity  of  iodate  of  potassa,  followed  by  a  little  starch  and  muriatic 
acid.  Assuming  the  iodine  to  be  present  as  hydriodic  acid,  the  liberated  iodic 
acid  sets  free  the  iodine  of  the  mineral  water,  and  becomes  itself  deoxidized, 
thus  increasing  the  amount  of  the  free  iodine  (oHI  and  I0.  =  5II0  andl^). 
This  test  would  be  fallacious,  if  iodic  acid,  mixed  with  muriatic  acid,  coloured 
starch ;  but  this  is  not  the  case.  Still,  Liebig's  test  is  inapplicable  in  the  presence 
of  reducing  agents,  such  as  sulphurous  acid,  which  would  give  ri.se  to  free  iodine 
from  the  test  itself,  independently  of  the  presence  of  the  element  in  the  water 
tested.  {Dr.  W.  Knop.)  Mr.  M.Carey  Lea  proposes  chromic  acid  as  a  substitute 
for  the  nitric,  for  the  liberation  of  iodine,  as  a  more  delicate  test.  It  may  be 
most  conveniently  applied  by  first  adding  starch  to  the  liquid  to  be  tested,  and 
then  a  little  dilute  solution  of  bichromate  of  potassa,  enough  to  cause  a  pale- 
yellow  colour,  followed  by  a  few  drops  of  muriatic  acid.  {Am.  Journ.  of  Sci. 
<&  Ai^ts,  A.  D.  1866,  xlii.  109.)  Another  test  for  iodine,  proposed  by  M.  Rabour- 
din,  is  chloroform,  by.  the  use  of  which  he  supposes  that  the  element  may  be 
not  only  detected  in  organic  substances,  but  approximately  estimated.  Thus, 
if  150  grains  of  a  solution,  containing  one  part  in  one  hundred  thousand  of 
iodide  of  potassium,  be  treated  with  2  drops  of  nitric  and  15  or  20  of  sulphuric 
acid,  and  afterwards  shaken  with  15  grains  of  chloroform,  the  latter  acquires 
a  distinct  violet  tint.  M.  llabourdin  applies  his  test  to  the  detection  of  iodine 
in  the  several  varieties  of  cod-liver  oil.  For  this  purpose  he  incinerates,  in  an 
iron  spoon,  50  parts  of  the  specimen  of  oil  with  5  oi pure  caustic  potassa,  dis- 
solved in  15  of  water,  and  exhausts  the  cinder  with  the  smallest  possible  quan- 
tity of  water.  The  solution  is  filtered,  acidulated  with  nitric  and  sulphuric 
acids,  and  agitated  with  4  parts  of  chloroform.  After  a  time  the  chloroform 
subsides,  of  a  violet  colour  more  or  less  deep  according  to  the  proportion  of 
iodine  present.  M.  Lassaigne  considers  the  starch  test  more  delicate  than  that 
of  chloroform.  For  detecting  iodine  in  the  iodides  of  the  metals  of  the  alka- 
lies, he  considers  bichloride  of  palladium  as  extremely  delicate,  producing 
brownish  flocks  of  biniodide  of  palladium.  According  to  M.  Moride,  benzine  is 
a  good  test  for  free  iodine,  which  it  readily  dissolves,  forming  a  solution  of  a 
bright-red  colour,  deeper  in  proportion  to  the  amount  of  iodine  taken  up.  As 
benzine  does  not  dissolve  chlorine  or  bromine,  it  furnishes  the  means  of  sepa- 
rating iodine  from  these  elements.  Mr.  D.  S.  Price  has  pointed  out  the  nitrites 
as  exceedingly  sensitive  tests  of  iodine,  combined  as  an  iodide.  The  suspected 
liquid  is  mixed  with  starch  paste,  acidulated  with  muriatic  acid,  and  treated 
with  solution  of  nitrite  of  potassa.  The  iodine  is  set  free,  and  a  blue  colour 
appears,  more  or  less  deep,  according  to  the  proportion  of  iodine  present.  By 
this  test,  iodine  may  be  detected  in  an  aqueous  solution  containing  only  one  in 
400,000  parts.    A  similar  test  had  been  previously  proposed  by  M.  Grange. 

It  has  been  long  known  that  when  a  mixture  of  iodine  and  starch  in  water 
is  subjected  to  heat,  the  blue  colour  disappears,  and,  if  the  heat  be  not  too  long 
continued,  so  as  to  volatilize  the  iodine,  or  convert  it  into  hydriodic  acid,  the 
colour  will  return  on  the  cooling  of  the  liquid.  Various  explanations  have  been 
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given  of  this  curious  fact  by  Porsonno  and  others,  but  none  quite  satisfactory, 
until  that  l>y  M.  Maj;;ne.s  Luhons,  whicli  ho  supports  by  experiment,  that,  during 
tlic  coatinuancoof  tho  heat,  the  particles  of  starcli  and  iodine  Hcparato  to  unite 
again  on  refii{jferation.  (Journ.  dc  J'harm.,  4e  ser.,  iii.  40').) 

Adulteratioiix.  Iodine  is  said  to  bo  occasionally  adulterated  with  mineral 
coal,  charcoal,  pUnuba^^o,  and  bhvck  oxide  of  manj^anese.  These  arc  easily  de- 
tected by  their  fixed  nature,  while  pure  iodine  is  wholly  volatilized  by  heat 
llorbergor  found  native  sulphuret  of  antimony  in  one  sample,  and  ])lumba;3fo  in 
another;  and  Kighini  has  detected  as  much  as  25  per  cent,  of  chloride  of  cal- 
cium. The  presence  of  iodide  of  cyanogen  and  of  water  have  already  been  re- 
ferred to,  and  the  modes  of  detectinff  and  separatinj^  them  pointed  out.  (See 
page  4S3.)  Besides  the  test  given  at  page  480,  the  British  Pharmacopoeia 
directs  that  officinal  iodine  should  be  soluble  in  alcohol,  ether,  and  a  solution 
of  iodide  of  potassium,  and  should  sublime  without  residue,  and  that  the  part 
which  first  comes  over  should  contain  no  colourless  prisms  of  a  pungent  odour. 

Medical  Properties.  Iodine  was  first  employed  as  a  medicine  in  1819,  by 
Dr.  Coindet,  sen.,  of  Geneva.  It  operates  as  a  general  excitant  of  the  vital  ac- 
tions, especially  of  the  absorbent  and  glandular  systems.  Its  effects  are  varied 
by  its  degree  of  concentration,  state  of  combination,  dose,  &c  ;  and  hence,  under 
different  circumstances,  it  may  prove  corrosive,  irritant,  desiccant,  tonic,diuretic, 
diaphoretic,  and  emmenagoguo.  It  probably  acts  by  entering  the  circulation  ; 
at  least  it  has  been  proved  by  numerous  observations  that,  whether  taken  in- 
ternally, or  applied  externally,  it  always  passes  with  the  secretions,  particularly 
the  urine  and  saliva,  not,  however,  uncorabined,  but  in  the  state  of  hydriodic 
acid  or  an  iodide.  Cantu  detected  it  not  only  in  the  urine  and  saliva,  but  also  in 
the  sweat,  milk,  and  blood.  According  to  Dr.  John  C.  Dalton,  jun.,  of  New 
York,  iodine,  taken  in  a  single  moderate  dose,  appears  in  the  urine  in  thirty 
minutes,  and  may  be  detected  for  nearly  twenty-four  hours.  In  two  cases  in 
which  large  doses  of  iodide  of  potassium  had  been  taken  for  six  or  eight  weeks, 
and  the  medicine  intermitted,  all  trace  of  iodine  disappeared  from  the  urine  in 
eighty-four  hours.  From  this  observation  Dr.  Dalton  infers,  as  Becquerel  had 
previously  done,  that  iodine  does  not  accumulate  in  the  system,  and  that,  there- 
fore, the  effect  of  moderate  doses  is  probably  equal  to  that  of  large  ones,  the 
excess  constantly  passing  off,  principally  by  the  kidneys.  But  iodine  is  noi,  like 
iron,  a  reconstructive  element,  and  does  not  act  by  supplying  anything  to  the 
system.  Hence  its  rapid  elimination  by  the  urine  may  have  a  therapeutic  ef- 
fect; and  this  effect  maybe  in  proportion  to  the  amount  eliminated.  It  is  cer- 
tainly not  an  unreasonable  supposition  that  the  medicine,  while  passing  off  in 
larger  or  smaller  quantity  by  the  kidneys,  may  carry  with  it  more  or  less 
abnormal  mt^terial,  and  thus  act  as  a  sorbefacient. 

The  tonic  operation  of  iodine  is  evinced  by  its  increasing  the  appetite,  which 
is  a  frequent  effect  of  its  use.  Salivation  is  occasionally  caused  by  it,  and  some- 
times soreness  of  the  mouth  only.  In  some  cases,  pustular  eruptions  and  coryza 
have  been  produced;  especially  when  the  remedy  has  been  given  in  the  form  of 
iodide  of  potassium.  In  an  overdose  it  acts  as  an  irritant  poison.  Doses  of  two 
drachms,  administered  to  dogs,  have  produced  irritation  of  the  stomach,  and 
death  in  seven  days;  and  the  stomach  was  found  studded  with  numerous  little 
ulcers  of  a  yellow  colour.  From  four  to  six  grains  in  man,  cause  a  sense  of 
constriction  in  the  throat,  sickness  and  pain  at  the  stomach,  and  at  length  vomit- 
ing and  colic.  Even  in  medicinal  doses,  it  sometimes  causes  alarming  symp- 
toms ;  such  as  fever,  restlessness,  disturbed  sleep,  palpitations,  excessive  thirst, 
acute  pain  in  the  stomach,  vomiting  and  purging,  violent  cramps,  frequent  pulse, 
and,  finally,  progressive  emaciation,  if  the  medicine  be  not  laid  aside.  The  con- 
dition of  the  system,  marked  by  these  effects  of  iodine,  is  called  iodism.  Upon 
their  first  appearance,  the  remedy  should  be  discontinued,  and  a  milk  diet  pre- 
.scribcd.  'Though  iodism,  when  it  occurs,  is  generally  the  result  of  incautious 
doses  of  the  medicine  too  long  continued,  yet  it  sometimes  arises,  under  other 
circumstances,  from  causes  not  well  understood.    Oa  the  other  hand,  large 
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doses  hav'e  been  given  for  a  long  time  with  perfect  impunity.  Dr.  Lugol,  of 
Paris,  never  observed  alarming  effects  to  arise  from  iodine,  given  in  the  doses 
and  in  the  state  of  dilution  in  which  he  prescribed  it.  On  the  contrary,  many 
of  his  patients  gained  flesh,  and  improved  in  general  health. 

Testimony  is  not  wanting  to  the  eifect,  that  a  long  course  of  the  remedy  has 
in  some  instances  occasioned  absorption  of  the  mammae  and  wasting  of  the  tes- 
ticles. Yet  Dr.  T.  II.  Silvester,  who  had  the  opportunity  of  making  extensive 
observations  in  St.  Thomas's  Hospital,  London,  on  the  effects  of  iodine  in  the 
form  of  iodide  of  potassium,  did  not  meet  with  a  single  instance  of  atrophy  or 
absorption  of  these  glands.  Numerous  cases  of  syphilitic  periostitis  were  suc- 
cessfully ti'eated,  enlarged  testicles  from  a  syphilitic  cause  reduced,  and  chronic 
induration  of  the  inguinal  glands  removed;  but  in  no  case  was  atrophy  or  ab^ 
sorption  of  the  breast  or  testicle  observed.  It  would  thus  appear  that  iodine, 
as  a  general  rule,  does  not  affect  the  healthy  glands,  but  acts  upon  abnormal 
material,  such  as  tumours,  enlargements,  and  thickenings. 

The  variable  operation  of  iodine  may  to  some  extent  be  accounted  for  by 
the  more  or  less  amylaceous  character  of  the  food;  starch  having  the  property 
of  uniting  with  iodine  and  rendering  it  mild.  Dr.  Lebert,  who  has  practised 
both  in  Switzerland  and  France,  explains  the  fact  in  another  way.  XJnder  his 
observation,  the  accidents  produced  by  iodine,  with  scarcely  an  exception,  were 
in  those  cases  of  goitre  in  which  the  remedy  acted  rapidly  in  removing  the 
tumour;  while  in  scrofulous,  tuberculous,  and  syphilitic  patients,  free  from 
goitre,  though  the  medicine  was  given  in  considerable  doses,  no  injury  to  the 
system  ensued.  He  supposes  that  the  bad  effects,  in  the  goitre  cases,  arose  from 
the  too  prompt  absorption  of  the  abnormal  material  of  the  tumour,  which,  en- 
tering the  circulation  in  the  course  of  its  elimination,  produced  the  poisonous 
effect,  and  not  from  the  iodine  itself.  {Ann.  de  Therap.,  1855,  p.  228.) 

Iodine  has  been  principally  employed  in  diseases  of  the  absorbent  and  gland- 
ular systems.  It  has  been  used  with  success  in  ascites,  especially  when  con- 
nected with  diseased  liver.  It  acts  most  efficiently  immediately  after  tapping. 
It  has  proved  successful  with  several  British  practitioners  in  ovarian  tumours, 
but  has  failed  in  the  hands  of  others.  Dr.  B.  Rcfbmer,  of  Otter  Bridge,  Va., 
reports  three  cases  of  ovarian  tumour,  removed  by  the  combined  internal  and 
external  use  of  the  remedy.  {Am.  Juurn.  of  Med.  ScL,  April,  1857.)  In  gland- 
ular enlargements  and  morbid  growths,  it  has  proved  more  efficacious  than  in 
any  other  class  of  diseases.  Dr.  Coindet  discovered  its  extraordinary  power  in 
curing  goitre  ;*  and  it  has  been  used  with  more  or  less  advantage  in  enlarge- 
ments and  indurations  of  the  liver,  spleen,  mammas,  testes,  and  uterus.  In 
hepatic  affections  of  this  kind,  where  mercury  has  failed  or  is  inadmissibfe, 
iodine  is  our  best  resource.  In  chronic  diseases  of  the  uterus,  with  induration 
and  enlargement,  and  in  hard  tumours  of  the  cervix  and  indurated  puckerings 
of  the  edges  of  the  os  tincae,  iodine  has  occasionally  effected  cures,  administered 
internally,  and  rubbed  into  the  cervix,  in  the  form  of  ointment,  for  ten  or  twelve 
minutes  every  night.  The  emmenagogue  power  of  iodine  has  been  noticed  by 
several  practitioners.  It  has  been  recommended  in  gleet;  also  in  gonorrhoea 
and  leucorrhoBa,  after  the  inflammatory  symptoms  have  subsided.  In  the  latter 
complaint,  iodine,  rendered  soluble  by  iodide  of  potassium,  has  been  used  suc- 
cessfully, in  the  form  of  injection,  by  Dr.  T.  T.  Russell,  of  Patterson  ville,  La. 
He  joined  to  the  local  treatment,  the  internal  use  of  the  tincture  of  chloride  of 

*  M.  Chatin,  finding,  according  to  his  observations,  a  great  variation  in  the  amount  of 
iodine  in  the  air,  water,  and  soil  of  difterent  localities,  has  founded  on  this  supposed  fact 
an  explanation  of  the  prevalence  of  goitre  and  cretinism  in  some  places,  and  tlieir  absence 
in  others.  Thus,  in  certain  parts  of  France,  near  Paris,  which  he  calls  the  Paris  zone, 
the  amount  of  iodine  thus  distributed  is  comparatively  large,  and  goitre  and  cretinism 
are  unknown  ;  while,  in  the  Alpine  valleys,  where  only  one-tenth  the  amount  of  iodine 
is  found,  these  affections  are  endemic.  The  conclusions  of  M.  Chatin  are  controverted 
by  the  experiments,  so  far  as  they  go,  of  M.  Lohmeyer,  of  Gottingen,  and  of  M.  Klet- 
zinsky,of  Vienna,  who  failed  to  detect  iodine  in  the  air  of  those  cities,  the  inhabitants  of 
which  are  free  from  goitre.  [Note  to  the  eleventh  edition.) 
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Iron.  {Am.  Journ.  of  Med.  Sci.,  April,  1854.)  In  pscudo-flyphilifl,  nicrcurinl 
cachexy,  and  the  poisonous  offccts  of  lead,  it  is  one  of  our  best  rciuedit's,  in  the 
form  of  iodido  of  potassium.  In  the  same  form,  it  is  a  favourite  remedy  in  chronic 
rheumatism,  and,  by  Oendrin,  was  employed  in  acute  gout,  with  the  supposed 
effect  of  cuttinjr  short  the  fits.  Dr.  Manson,  as  early  as  1825,  recorded  (rases 
of  the  efficacy  of  iodine  in  several  nervous  disea.ses,  sucli  as  chorea  an<l  paraly- 
sis. In  various  scaly  eruptions,  the  internal  and  external  use  of  the  remedy  is 
very  much  relied  on.  The  tincture  has  been  stronj^ly  recommend<'d  in  diabetes 
by  M.  Herenger-Feraud.    (Ann.  de  Th&rapeutiqw ,  18GC,  p.  243.) 

Hut  it  is  in  scrofulous  diseases  that  the  most  strikinj^  results  have  been  o\y- 
tained  by  the  use  of  iodine.  Dr.  Coindet  first  directed  attention  to  its  effects 
in  scrofula,  and  Dr.  Manson  reported  a  number  of  ca.ses  of  this  affection,  in  a 
large  proportion  of  which  the  disea.se  was  either  cured  or  meliorated.  The  latter 
physician  derived  benefit  from  its  use  also  in  white  swelling,  hip-joint  disease, 
and  distortions  of  the  spine,  diseases  admitted  to  be  connected  with  the  scrofu- 
lous taint.  AVe  are  indebted,  however,  to  Dr,  Lugol  for  the  most  extended 
researches  in  relation  to  the  use  of  iodine  in  scrofula.  This  physician  began  his 
trials  in  the  hospital  Saint  Louis,  in  1827,  and  published  his  results  in  three 
memoirs,  in  1829,  1830,  and  1831.  The  scrofulous  affections,  cured  by  Dr. 
Lugol  by  the  iodine  treatment,  were  glandular  tubercles,  ophthalmia,  ozaena, 
lupus,  and  fistulous  and  carious  ulcers. 

After  the  publication  of  Dr.  Lugol's  memoir,  his  practice  was  imitated  and 
extended.  Dr,  Bermond,  of  Bordeaux,  succeeded  with  the  iodine  treatment  in 
enlarged  testicle  from  a  venereal  cause,  scrofulous  ophthalmia  of  six  years'  dura- 
tion, and  scrofulous  ulcers  and  abscesses  of  the  cervical  and  submaxillary  glands. 
In  numerous  other  cases  of  scrofula  under  his  care,  iodine  proved  beneficial; 
though,  before  its  commencement,  the  cases  underwent  no  improvement.  The 
only  peculiarity  in  Dr.  Bermond's  treatment  was  that,  in  some  cases,  he  asso- 
ciated opiates  with  the  iodine.  In  ophthalmia,  the  collyrium  employed  by  him 
consisted  of  thirty  drops  of  tincture  of  iodine,  thirty-six  of  laudanum,  and /our 
fluidounces  of  distilled  watyr.  AVhen  the  local  application  of  the  iodine  created 
much  pain  or  rubefaction,  he  found  advantage  from  combining  extract  of  opium 
with  it.  A  plaster,  which  proved  efficacious  as  an  application  to  an  enlarged 
parotid,  consisted  ofleadpla.ster  (diachylon)  and  iodide  of  potassium,  each, /bur 
parts,  and  iodine  and  extract  of  opium,  each,  three  parts.  In  confirmation  of 
Dr.  Bermond's  statements,  M.  Lemasson  published  a  number  of  cases,  prov- 
ing the  efficacy  of  a  combination  of  iodine  and  opium  in  the  local  treatment  of 
scrofulous  ulcerations.  One  of  the  combinations  which  he  employed  consisted 
of  fifteen  grains  of  iodine,  a  drachm  of  iodide  of  potassium,  and  two  drachms 
of  Rousseau's  laudanum,  made  into  an  ointment  with  two  ounces  of  fresh  lard. 

The  most  eligible  form  of  iodine  for  internal  administration  is  its  solution  in 
water,  aided  by  iodide  of  potassium.  This  is  the  form  preferred  by  Dr.  Lugol; 
and  such  a  solution  is  among  the  preparations  of  the  U.  S.  Pharmacopoeia.  The 
solutions  employed  by  Dr.  Lugol  contained  one  part  of  iodine  and  two  of  iodide 
of  potassium ;  and  tho  doses  given  by  him  were  equivalent  to  half  a  grain  of 
iodine  daily  for  the  first  fortnight,  three-quarters  of  a  grain  daily  for  the  second 
and  third  fortnights,  one  grain  daily  during  the  fourth  and  fifth,  and,  in  some 
cases,  a  grain  and  a  quarter  daily  for  the  remainder  of  the  treatment ;  always 
largely  diluted.  (See  Liquor  lodinii  Gompositus.)  The  tincture  of  iodine  is  not 
eligible  for  internal  use;  for,  when  freshly  prepared,  the  iodine  is  precipitated 
from  it  by  dilution  with  water;  and,  as  a  consequence,  the  irritating  solid 
iodine  will  come  in  contact  with  the  stomach  when  the  dose  is  swallowed.  The 
same  objection  is  not  applicable  to  the  compound  tincture,  or  to  the  simple 
tincture  after  having  been  long  kept. 

The  favourable  results  obtained  by  Dr.  Lugol,  in  the  treatment  of  scrofulous 
diseases  by  the  iodine  preparations,  are  so  numerous  as  to  leave  no  doubt  of 
their  efficacy  in  these  affections.  To  judge  fairly,  however,  of  his  results,  it  is 
not  sufficient  to  give  iodine;  but  it  should  be  given  in  the  manner  in  which  it 
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was  employed  by  him.  We  can  readily  conceive  that  a  dilute  aqueous  solution 
of  iodine  may  act  differently  from  the  tincture ;  for  a  therapeutical  agent  may 
in  a  dilute  form  be  introduced  gradually  into  the  current  of  the  circulation,  and 
thus  produce  important  alterative  effects  ;  while  in  a  concentrated  form  it  may 
create  irritation  of  the  stomach  without  being  absorbed,  and  thus  prove  mis- 
chievous. A  case  in  point  is  furnished  by  natural  mineral  waters,  which,  though 
generally  containing  a  minute  proportion  of  saline  matter,  often  produce  reme- 
dial effects  which  cannot  be  obtained  by  their  constituents  in  larger  doses. 
These  views  are  confirmed  and  extended  by  M.  Benj.  Belli,  in  an  able  paper 
on  the  efficacy  of  a  certain  dilution  of  medicines,  illustrated  by  examples  drawn 
from  iodine,  bromine,  iron,  antimony,  belladonna,  oil  of  turpentine,  and  common 
salt,  published  in  the  Annuaire  de  Therapeutique  for  1857,  p.  210.  They  cor- 
respond also  with  the  views  of  Dr.  A.  Buchanan,  of  Glasgow,  who  gives  iodine 
in  the  form  of  iodide  of  starch,  and  of  hydriodic  acid  largely  diluted  w^ith  water. 
(See  Iodide  of  Starch  and  Hydriodic  Acid  in  Pai^t  III.) 

A  mode  of  safely  bringing  and  maintaining  the  system  under  the  influence  of 
iodine,  proposed  by  M.  Boinet,  and  called  by  him  iodic  alimentation,  is  to  mix 
the  medicine  with  the  food,  as  with  bread  and  other  farinaceous  substances,  so 
that  the  patient  may  take  daily  a  due  quantity,  which,  with  this  mode  of  admin- 
istration, may  be  large,  if  desirable,  without  inconvenience.  The  compound 
formed  with  starch  by  the  iodine,  while  destitute  of  irritating  properties,  is  taken 
readily  into  the  system,  and  produces  the  remedial  effects  of  the  medicine. 

M.  Marchal  (de  Calvi),  under  the  impression  that  cod-liver  oil  owed  its  chief 
virtue  to  the  presence  of  iodine,  proposed,  in  1848,  to  prepare  an  iodized  oil. 
Following  out  this  proposal,  M.  Personne  devised  the  following  formula.  Five 
parts  of  iodine  are  mixed  with  a  thousand  of  almond  oil,  and  the  mixture  is  sub- 
jected to  a  jet  of  steam,  until  decolorized.  The  same  operation  is  repeated  with 
five  additional  parts  of  iodine.  The  oil  is  then  washed  with  a  weak  alkaline 
solution,  to  remove  the  hydriodic  acid,  developed  in  the  process.  By  this  mode 
of  proceeding,  it  may  be  presumed  that  the  iodine  is  intimately  united  with  the 
oil,  along  with  which  it  would  find  an  easy  entrance  into  the  system  ;  and  that, 
while  about  half  of  the  iodine  is  lost  as  hydriodic  acid,  the  remainder  takes  the 
place  of  the  hydrogen  eliminated  from  the  oil.  In  1851,  the  French  Academy 
appointed  MM.  Guibourt,  Soubeiran,  Gibert,  and  Ricord,  to  report  upon  the 
therapeutic  value  of  a  definite  combination  of  iodine  and  oil.  The  reporter 
(Guibourt)  approved  of  M.  Personne's  process;  and  MM.  Gibert  and  Ricord 
reported  favourably  of  the  therapeutic  effects  of  the  preparation.  M.  Personne's 
iodized  oil  differs  little  in  appearance  and  taste  from  almond  oil,  and  is  easily 
taken  alone  or  in  emulsion.  The  usual  dose  is  two  fluidounces  daily,  which  may 
be  increased  to  three  fluiddunces  or  more.  (Am.  Journ.  of  Med.  Sci., xxin.  502.) 

M.  Berthe  and  M.  Lepage  have  objected  to  M.  Personne's  iodized  oil,  that 
it  is  of  variable  iodine  strength,  and  that  it  is  liable  to  become  rancid,  in  conse- 
quence of  the  use  of  steam  in  its  preparation.  M.  Berthe  makes  an  iodized  oil, 
which  he  alleges  to  be  free  from  these  objections,  by  heating,  to  about  176°,  five 
parts  of  iodine  with  a  thousand  parts  of  almond  oil,  in  a  Avater-bath,  until  deco- 
loration shall  have  taken  place.  The  resulting  oil  is  colourless,  perfectly  trans- 
parent, without  odour  or  i-ancidity,  not  acted  on  by  starch,  and  of  a  constant 
composition.  To  shorten  the  time  in  preparing  the  oil,  M.  Lepage  dissolves  the 
iodine  in  three  times  its  weight  of  ether,  before  adding  it  to  the  oil,  and  briskly 
shakes  the  mixture  for  eight  or  ten  minutes.  The  preparation  is  then  heated  in 
a  water-bath,  to  decolorize  it  and  drive  off  the  ether.  M.  Hugounenq  objects  to 
this  process  that,  if  the  oil  be  completely  deprived  of  the  odour  of  ether,  the 
heating  must  be  continued  for  several  hours.  He  also  objects  to  any  process 
which  requires  the  continued  application  of  heat,  as  rendering  the  oil  liable  to 
become  quickly  rancid.  His  plan  is  to  rub  up  the  iodine,  for  five  or  six  minutes, 
in  a  porcelain  mortar,  with  a  small  portion  of  the  oil,  and  then  gradually  to  add 
the  remainder.  A  red  limpid  liquid  is  obtained,  which  may  be  completely  deco- 
lorized by  exposure  for  fifteen  minutes  to  the  sun's  rays.    Iodized  oil,  thus  pre- 


PART  I.  lodinium.  489 

pared,  has  the  odour  and  taste  of  almond  oil.  is  not  more  liable  to  iMJComo  rancid 
than  the  pure  oil,  and  is  free  from  liydriodic  acid.  (Journ.  de  Pharm.,  Mars, 
185G.)  From  the  above  statcmonts  it  is  not  easy  to  determine  which  is  the  best 
method  of  preparing?  iodized  oil;  but  it  may  be  useful  to  state  that  the  prepara- 
tion may  be  made  with  good  olive  oil,  instead  of  the  more  expensive  almond  oil. 

The  external  treatment  by  iodine  may  be  divided  into  general  and  topical. 
By  its  use  in  this  way  it  does  not  create  a  mere  local  effect;  but,  by  its  absorp- 
tion, produces  its  peculiar  constitutional  impression.  The  external  treatment, 
when  general,  consists  in  the  use  of  the  iodine  bath.  This  for  adults  should  con- 
tain from  two  to  four  drachms  of  iodine,  with  double  that  quantity  of  iodide  of 
potassium,  dissolved  in  water,  in  a  wooden  bath  tub;  the  proportion  of  the 
water  being  about  a  gallon  for  every  three  grains  of  iodine  employed.  The 
quantity  of  ingredients  for  the  baths  of  children  is  one-third  as  much  as  for 
adults,  but  dissolved  in  about  the  same  proportional  quantity  of  water.  The 
quantity  of  iodine  and  iodide  for  a  bath  having  been  determined  upon,  it  is  best 
to  dissolve  them  in  a  small  quantity  of  water  (half  a  pint  for  example),  before 
they  are  added  to  the  water  of  the  bath ;  as  this  mode  of  proceeding  facilitates 
their  thorough  diffusion.  The  iodine  baths,  which  may  be  directed  three  or 
four  times  a  week,  usually  produce  a  slight  rubefacient  effect;  but,  occasionally, 
a  stronger  impression,  causing  the  epidermis  to  peel  off,  particularly  of  the  arms 
and  legs.  The  skin  at  the  same  time  acquires  a  deep-yellow  tinge,  which  usually 
disappears  in  the  interval  between  the  baths. 

The  topical  application  of  iodine  is  made  by  means  of  several  officinal  prepa- 
rations. (See  Unguentum  lodinii  and  Unguentuvi  lodinii  Compositum.)  Be- 
sides these,  several  others  have  been  employed  topically.  Lugol's  iodine  lotion 
consists  of  from  two  to  four  grains  of  iodine,  and  double  that  quantity  of  iodide 
of  potassium,  dissolved  in  a  pint  of  water.  It  is  used  as  a  wash  or  injection  in 
scrofulous  ophthalmia,  ozisna,  and  fistulous  ulcers.  His  rubefacient  iodine  solu- 
tion is  formed  by  dissolving  half  an  ounce  of  iodine  and  an  ounce  of  iodide  of 
potassium  in  six  fluidounces  of  water.  This. is  useful  for  exciting  scrofulous  ul- 
cers, for  touching  the  eyelids,  and  as  an  application  to  recent  scrofulous  cica- 
trices, to  render  them  smooth.  The  rubefacient  solution,  added  to  warm  water 
in  the  proportion  of  about  afluidrachm  to  the  gallon,  makes  a  convenient  local 
bath  for  the  arms,  legs,  feet,  or  hands ;  and,  mixed  with  linseed  meal  or  some 
similar  substance,  it  forms  a  cataplasm  useful  in  certain  eruptions,  especially 
where  the  object  is  to  promote  the  falling  off  of  scabs.  External  applications  of 
iodine  have  been  recommended  for  the  removal  even  of  internal  plastic  exuda- 
tions, as  to  the  side  for  example  in  protracted  pleurisy.  The  rubefacient  prepa- 
ration of  iodine  at  present  most  commonly  employed  is  the  tincture.  (See 
Tinctura  lodinii.)  The  preparation,  called  iodine  paint,  is  a  tincture  twice  as 
strong  as  the  officinal  tincture,  and  is  made  by  dissolving  a  drachm  of  iodine  in 
a  fluidounce  of  alcohol,  and  allowing  the  solution  to  stand  in  a  glass-stoppered 
bottle  for  several  months  before  it  is  used,  when  it  will  become  thick  and  syrupy. 
It  is  applied  with  a  glass  or  a  camel's-hair  brush,  in  one  or  more  coatings,  ac- 
cording to  the  degree  of  effect  desired.  Iodine  paint  is  used  as  a  counter-irritant, 
with  advantage,  in  pains  of  the  chest;  in  aphonia,  applied  to  the  front  of  the 
throat;  in  chronic  pleuritic  effusion,  or  consolidated  lung,  applied  extensively 
opposite  to  the  diseased  part ;  in  periostitis,  whether  syphilitic,  strumous,  or  the " 
result  of  injury  ;  in  inflammation  of  the  joints;  in  serous  effusion  into  bursa; ; 
and  in  the  cicatrices  of  burns.  When  thus  used,  it  must  be  borne  in  mind  that 
the  iodine  acts  also  by  being  absorbed.  Another  valuable  application  of  it  is  for 
the  removal  of  cutaneous  najvi.  Lugol's  caustic  iodine  solution  is  made  of 
iodine  and  iodide  of  potassium,  each,  an  ounce,  dissolved  in  two  fluidounces  of 
water.  This  is  used  to  destroy  soft  and  fungous  granulations,  and  has  been  em- 
ployed with  decided  benefit  in  lupus.  The  Liniment  of  Iodine  of  the  British 
Pharmacopoeia  is  intermediate  in  strength  between  the  two  solutions  last  men- 
tioned. {See  Linimentum  lodi.)  Another  caustic  solution  of  iodine,  under  the 
name  of  iodized  glycerin,\s  made  by  dissolving  one  part  of  iodide  of  potassium  in 
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two  parts  of  glycerin,  and  adding  the  solution  to  one  part  of  iodine,  whicb  it  com- 
pletely dissolves.  Dr.  Max  Kichter,  of  Vienna,  to  whom  the  credit  belongs  of 
having  introduced  into  practice  the  solution  of  iodine  in  glycerin,  found  this 
caustic  particularly  useful  in  lupus,  non-vascular  goitre,  and  scrofulous  and  con- 
stitutional syphilitic  ulcers.  The  solution  is  applied  by  means  of  a  hair-pencil  to 
the  diseased  surface,  which  must  then  be  covered  with  gutta-percha  paper,  fixed 
at  the  edges  by  strips  of  adhesive  plaster,  in  order  to  prevent  the  evaporation 
of  the  iodine.  The  application  produces  burning  pain,  which  rarely  lasts  for 
more  than  two  hours.  The  dressing  is  removed  in  twenty-four  hours,  and 
pledgets,  dipped  in  cold  water,  applied.  This  iodine  caustic  is  too  strong  for 
ordinary  local  use.  A  weaker  solution  is  recommended  by  Dr.  Szukits,  formed 
of  one  part  of  iodine  to  five  of  glycerin,  for  application  to  the  neck,  female  breast, 
abdomen,  &c.  After  four  or  five  paintings  it  causes  excoriation,  which  requires 
its  discontinuance,  and  the  use  of  cold  applications.  A  mode  of  applying  iodine 
locally  has  been  suggested  by  Dr.  R.  Greenhalgh,  of  London,  which  consists 
in  thoroughly  impregnating  raw  cotton  with  a  solution  in  glycerin  of  iodide  of 
potassium  and  of  iodine,  in  the  proportion  of  two  ounces  of  the  former  and  one 
ounce  of  the  latter  to  eight  ounces  of  the  menstruum,  and  then  drying  the 
"  iodized  cotton."  It  is  intended  for  application  to  the  cervix  or  os  uteri,  which 
is  effected  through  a  speculum.  (Lancet,  May  26,  1866,  p.  582.) 

Iodine  is  used  by  injection  into  various  cavities.  It  has  been  employed  in  this 
way  for  the  cure  or  relief  of  hydrocephalus,  pleuritic  effusion,  hydropericardium, 
ascites,  ovarian  dropsy, hernia,  hydrocele,  spina  bifida,  dropsy  of  the  joints,  large 
cystic  bronchocele,  and  chronic  abscesses.  Dr.  J.  M.  Winn,  of  London,  reports 
a  case  of  chronic  hydrocephalus  in  an  infant,  in  which  the  injection  of  iodine 
was  used,  after  tapping,  with  the  apparent  eff'ect  of  retarding  the  reaccumula- 
tion  of  the  fluid.  M.  Aran,  of  Paris,  tried  the  same  treatment,  after  tapping,  in 
two  cases  of  pleuritic  effusion,  and  with  success  in  one  of  the  cases.  The  same 
physician  reports  a  case  of  hydropericardium,  relieved  by  twice  tapping  the  sac, 
and  twice  injecting  it  with  iodine  within  the  space  of  twelve  days.  (Am.  Journ. 
of  Med.  Sci.,  April, 1856,  p.  499.)  Dr.  Costes  has  tried  these  injections  in  ascites, 
but  not  with  encouraging  results.  In  practising  them  in  this  disease,  Dr.  Tessier 
lays  down  these  rules ;  first,  not  to  empty  the  peritoneal  cavity  before  performing 
the  injection,  as  the  injected  fluid  requires  dilution  by  the  effused  fluid  ;  second,  to 
regulate  the  amount  of  the  injected  fluid  by  the  nature  of  the  effused  fluid,  using 
twice  as  much,  if  the  latter  is  decidedly  alkaline  and  albuminous;  and  third,  to 
practise  a  tapping  some  days  before  the  time  of  injecting,  if  the  abdomen  be 
very  voluminous,  in  order  to  diminish  the  peritoneal  surface.  Iodine  injections 
in  ovarian  cysts  were  first  practised,  in  1846,  by  Dr.  Allison,  of  Indiana,  in  a 
case  that  terminated  favourably.  They  have  been  advocated  by  Prof.  Simpson,  of 
Edinburgh,  who  has  employed  them  in  twenty  or  thirty  cases,  with  variable  but 
encouraging  results.  A  fatal  case,  however,  is  recorded  by  M.  Demarquay.  (B. 
and  F.  Med.-chirurg.  Bev.,  April,  1862,  p.  553.)  The  injection  causes  little  or 
no  pain,  if  the  case  is  one  of  genuine  cystic  dropsy.  Three  cases  of  the  radical 
cure  of  hernia  by  similar  injections  are  reported  by  M.  Jobert,  of  Paris.  (Am. 
Journ.  of  Med.  Sci.,  Jan.  1855,  p.  241.)  In  hydrocele  iodine  has  superseded 
the  wine  injection  formerly  employed.  It  would  seem  hazardous  to  inject  drop- 
sical joints  with  a  substance  so  irritating  as  iodine ;  and  yet  Velpeau  is  stated 
to  have  repeatedly  used  it  in  these  cases  with  success;  and,  when  the  operation 
has  failed,  no  bad  consequences,  it  is  alleged,  have  follow^ed  to  the  joint.  Iodine 
injections  have  been  emplo3^ed  by  Dr.  Brainard,  of  Chicago,  in  seven  cases  of 
spina  bifida.in  all  without  dangerous  symptoms, and  in  three, uncomplicated  with 
hydrocephalus,  with  the  effect  of  a  permanent  cure.  (A'm.  Journ.  of  Med.  Sci., 
July,  1861,  p.  67.)  In  all  these  cases,  the  object  is  to  excite  a  new  action  in  the 
walls  of  the  cavity,  with  the  effect  either  of  obliterating  it  by  the  adhesive  in- 
flammation, or  of  restoring  its  secreting  surface  to  a  healthy  condition.  Iodine  in- 
jections have  been  used  with  advantage  in  fistula  in  ano,  effecting  the  cure,  when 
successful,  by  exciting  adhesive  inflammation.    This  treatment  originated  with 


PART  I.  lodinium.  491 

Mr.  Charles  Clay,  of  London,  and  is  praised  by  Dr.  Boinet,  who  reconunends 
that  it  should  always  be  tried,  before  having  recourse  to  the  knife.  For  the 
mode  of  preparing  iodine  injections,  seo  Tinciura  lodinii.  In  order  to  avoid 
the  staining  of  the  skin  by  these  injections,  Dr.  Percy  Boulton,  of  London,  re- 
comnionds  the  addition  of  carbolic  acid,  whicli  renders  the  solution  colourless, 
while  in  many  instances  it  is  useful  as  an  antiseptic.  II<!  adds  six  drops  of  the 
acid  to  a  lluidrachm  of  the  compound  tincture,  and  fei.\  fluidounces  of  water, 
(N.  Y.  Med.  Jiecord,  Nov.  1,  18G7,  p.  391.)  Whether  the  iodine  would  produce 
the  same  effect  in  this  altered  state  con  be  determined  only  by  experience.  Dr. 
Luton,  of  Ivheims,  has  found  the  injection  of  tincture  of  iodine  into  the  substance 
of  goitres  rapidly  successful  in  etlecting  cures,  with  no  other  disadvantage 
than  some  temporary  inflammation  and  swelling  of  the  tumour,  which  rapidly 
diminishes.  He  injects  thirty  drops  of  the  tincture  undiluted.  (^Aixh.  (Jen., 
Oct.  1867,  p.  438.) 

As  connected  with  the  subject  of  iodine  injections,  it  is  proper  to  notice  in 
this  place  the  method  of  treating  serpent  bites  and  other  poisoned  wounds,  pro- 
posed by  Prof.  Brainard,  of  Chicago.  This  consists  in  infiltrating  the  ti.ssues, 
where  the  bite  has  been  inflicted,  with  from  half  a  drachm  to  a  drachm  and  a 
half  of  a  solution,  made  of  five  grains  of  iodine  and  fifteen  of  iodide  of  potas- 
sium in  a  fluidounce  of  distilled  water.  A  cupping-glass  is  applied  over  the 
wound  as  soon  as  possible;  and  the  infiltration  is  eflected  by  passing  beneath 
the  skin,  under  the  edge  of  the  cup,  a  small  trocar,  through  the  cannula  of  which 
the  solution  is  injected.  Forty  experiments  were  tried  with  this  treatment  on 
pigeons,  kittens,and  dogs,  with  generally  successful  results.  Prof.  Brainard  pro- 
poses to  extend  it  to  dissection  wounds,  and  all  poisoned  wounds  of  a  dangerous 
character.  (See  Prof.  Brainard 's  IJssay,  &c.,  Chicago,  1854;  also  N.  Y.Med. 
Times,  iii.  210.)  Dr.  E.  Harwood  treated  successfully  two  cases  of  snakebite, 
by  simply  brushing  the  tincture  of  iodine  over  the  wound.  {Boston  Med.  and 
Surg.  «7oMr/j.,  May  17, 1854;  from  the  N.  W.  Med.  and  Surg.  Journ.) 

Enemata  containing  iodine  have  been  used,  by  several  practitioners,  in  the 
chronic  dysentery  and  diarrhoea  of  both  adults  and  children,  with  decided  bene- 
fit, a  prominent  effect  being  the  relief  of  tenesmus.  They  are  supposed  to  act 
locally  on  ulcers  in  the  colon  and  rectum,  and  generally  by  absorption.  The  pre- 
paration of  iodine  used  was  the  tincture,  rendered  miscible  with  water,  without 
precipitation,  by  iodide  of  potassium.  The  formula  recommended  by  M.  Delioux 
is  from  three  to  six  fluidrachms  of  the  tincture,  with  from  fifteen  to  thirty  grains 
of  iodide  of  potassium,  dissolved  in  half  a  pint  of  water.  The  injection  should 
be  preceded  by  an  emollient  enema  to  empty  the  intestine,  and  should  be  re- 
peated once  or  twice  daily,  gradually  increasing  its  strength.  If  the  pain  be 
severe,  a  laudanum  injection  will  bring  immediate  relief. 

Dr.  Norman  Cheevers,  of  India,  strongly  recommends  iodine  gargles  in  mer 
curial  salivation.  The  gargle  employed  by  him  was  composed  of  from  four  tc 
ten  fluidrachms  of  the  compound  tincture  of  iodine  and  a  pint  of  water. 

Iodine,  in  the  state  of  vapour,  has  been  employed  by  inhalation;  and  the  ex- 
periments, as  yet  tried,  have  been  in  the  treatment  chiefly  of  phthisis  and  chronic 
bronchitis.  Sir  Charles  Scudamore,  Sir  James  Murray,  and  Dr.  Corrigan  have 
recommended  iodine  vapour  in  phthisis.  The  plan  of  Sir  Charles  is  to  inhale 
from  a  glass  inhaler,  for  ten  minutes,  two  or  three  times  a  day,  a  small  portion 
of  a  solution  of  ioduretted  iodide  of  potassium,  mixed  with  a  saturated  tincture 
of  conium.  The  ioduretted  solution  is  made  by  dissolving  six  grains,  each,  of 
iodine  and  iodide  of  potassium,  in  five  ounces  and  three-quarters  of  distilled 
water,  and  a  quarter  of  an  ounce  of  alcohol.  The  dose,  for  each  inhalation,  is 
from  half  a  drachm  to  a  drachm  of  the  ioduretted  solution,  gradually  increased, 
with  half  a  drachm  of  the  tincture,  added  to  a  portion  of  water  at  120°  F., 
nearly  sufficient  to  half  fill  the  inhaler.  M.  Piorry  employs  iodine  vapour  in 
phthisis  in  a  different  way.  He  places  one  or  two  scruples  of  iodine,  or  from 
one  to  three  fluidounces  of  the  tincture,  in  a  quart  jar,  and  causes  the  patient 
to  take  a  deep  inspiration  from  the  air  in  the  vessel,  one  or  two  hundred  times 
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a  day.  The  patient  is  made  to  inhale  iodine  vapour  also  during  sleep,  by  placing 
iodine  in  several  saucers  near  his  pillow,  and  in  numerous  vials,  attached  to  his 
bedstead.  Modes  of  internal  treatment,  appropriate  to  each  case,  were  concur- 
rently adopted.  M.  Piorry  avers  that,  in  almost  every  case  subjected  to  iodine 
treatment  in  this  way,  there  was  a  diminution  of  the  space  in  which  the  physical 
signs  of  diseased  lung  were  manifested.  Many  patients  with  cavities  in  the  lungs 
were  apparently  cured.  {Gompfes  Bendus,  Jan.  24,  1854.)  Another  application 
of  iodine  inhalation  is  to  the  cure  of  aphonia,  a  plan  of  treatment  suggested  by 
Prof  Pancoast,.of  this  city.  A  successful  case  of  this  affection,  of  twenty  months' 
standing,  treated  in  this  way,  is  related  by  Dr.  Edward  B.  Stevens.  (Charieston 
Med.  Journ.,  March,  1854;  from  the  Iowa  Med.  Journ.)  Mr.  J.  Waring-Curran 
speaks  in  strong  terms  of  the  curative  effects  of  iodine  inhalation  in  diphtheria, 
having  tried  it  successfully  in  several  seemingly  desperate  cases.  He  gives  it 
mixed  with  an  infusion  of  sage  in  hot  vinegar.  {Lancet,  Sept.  21, 1867,  p.  357.) 

Another  method  of  administering  iodine  vapour  by  inhalation  in  phthisis  and 
chronic  bronchitis  has  been  proposed  by  M.  Barrere,  of  Toulouse.  It  consists 
in  forming  what  he  calls  iodized  camphor,  which  is  to  be  taken  like  snuff.  This 
is  prepared  by  putting  powdered  camphor  in  a  snuff-box,  with  a  hundredth 
part  in  bulk  of  iodine,  contained  in  a  muslin  bag.  In  the  course  of  a  few  hours, 
the  substances,  by  occasional  shaking,  unite,  forming  a  powder  resembling 
iodine  in  colour.  The  difficulty  in  practising  ordinary  iodine  inhalation  depends 
chiefly  on  the  irritation  caused  by  the  vapour,  which  excites  cough  and  fatigues 
the  patient.  According  to  M.  Barrere,  this  inconvenience  is  avoided  by  the  use 
of  the  iodized  camphor.  A  pinch  of  it  produces  sneezing  and  some  smarting 
in  the  nostrils;  but,  when  the  vapour  reaches  the  lungs,  it  causes  a  refreshing 
sensation,  which  induces  the  patient  to  draw  a  long  and  deep  breath.  {Ann. 
de  Therap.,  1855,  p.  232.)  The  only  remaining  proposition  for  iodine  inhala- 
tion that  we  have  seen,  is  the  one  made  by  M.  Huett,  who  recommends  the 
use  of  hydriodic  ether.  This  has  been  employed  by  him,  with  success,  in  a 
case  of  phthisis  with  cavities  at  the  top  of  the  left  lung. 

Dr.  Brainard  employs  the  vapour  of  iodine,  with  great  advantage,  in  the 
treatment  of  indolent  ulcers,  first  dressing  the  ulcer  with  simple  cerate  spread 
on  lint,  then  applying  over  this  several  layers  of  lint  in  which  from  one  to  four 
grains  of  iodine  have  been  folded,  and  covering  the  whole  with  oiled  silk  and 
tin  foil,  secured  by  a  bandage,  so  as  to  prevent  the  escape  of  the  iodine,  which 
is  vaporized  by  the  heat  of  the  body.  {Chicago  Med.  Journ.,  Jan.  1860.) 

Iodine  should  not  be  given  in  solution  with  quinia  or  strychnia,  as  it  forms 
insoluble  compounds  with  these  alkaloids.  It  has  even  been  suggested  by  Dr.  H, 
W.  Fuller,  of  London,  upon  this  ground,  as  an  antidote  to  strychnia;  but  the 
probability  is  that  the  insoluble  compound  of  these  substances  would  by  no 
means  be  inert  in  the  stomach.  {Lancet,  March  21,  1868,  p.  373.) 

In  cases  of  poisoning  by  iodine,  the  stomach  must  be  first  evacuated,  and 
afterwards  drinks  administered  containing  an  amylaceous  substance,  such  as 
flour,  starch,  or  arrow-root. 

Iodine  is  officinal: — 

I.  As  SIMPLE   TINCTURE   AND   OINTMENT. 

Tinctura  lodinii,  U.S.  —  Tincture  of  Iodine. 
Unguentum  lodinii,  U.  S. — Ointment  of  Iodine. 
II.  Combined  with  hydrogen. 

Acidum  Hydriodicum  Dilutum,  U.S.  —  Diluted  Hydriodic  Acid. 
III.  Combined  with  sulphur. 

Sulphuris  lodidum,  U.  S.,  Br.  —  Iodide  of  Sulphur. 

Unguentum  Sulphuris  lodidi,  U  S. — Ointment  of  Iodide  of  Sulphur. 
IV  Combined  with  metals. 

Arsenici  lodidum,  U.  S.  — Iodide  of  Arsenic. 

Liquor  Arsenici  et  Hydrargyri  lodidi,  U.  S.  —  Solution  of  Iodide  of 
Arsenic  and  Mercury.  Donovan's  solution. 
Cadmii  lodidum,  Br.  —  Iodide  of  Cadmium. 
Unguentum  Cadmii  lodidi,  Br.  —  Ointment  of  Iodide  of  Cadmium. 
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Ferri  lodidum,  Br.  —  Iodide  of  Iron. 

Syrupus  Ferri  lodidi,  U.  S.,  lir.  —  Syrup  of  Iodide  of  Iron. 

Pilulffi  Ferri  lodidi,  U.  S.;  Pilula  Ferri  lodidi,  lir.  —  nils  of  Iodide  of 

Iron. 
Hydrargyri  lodidum  Rubrutn,  U.  S.,  Br.  — Bed  Iodide  of  Mercury. 
Unguentum  Hydrargyri  lodidi  llubri,  Br .—-  Ointment  of  Bed  Iodide 
of  Mercury. 
Hydrargyri  lodidum  Virido,  U.  8.,  Br.  —  Green  Iodide  of  Mercury. 
Plunibi  lodidum,  U.  S.,  Br.  —  Iodide  of  Lead. 

Unguentum  IMumbi  lodidi,  Br.  —  Ointment  of  Iodide  of  Lead. 
Potnssii  lodidum,  U.  S.,  Br.  —  Iodide  of  Fotassium. 

Unguentum  Potassii  lodidi,  U.S.,  Br.  —  Ointment  of  Iodide  of  Po- 
tassium. ' 
V.  Associated  with  iodide  op  lOTASsruM. 

Linimentum  lodi,  Br.  —  Liniment  of  Iodine. 

Linimentum  Potassii  lodidi  cum  Sapone,  Br.  —  Liniment  of  Iodide  of 

Fotassium  with  Soap. 
Liquor  lodinii  Compositus,  U.  S.;  Liquor  lodi,  J5r. —  Compound  Solu- 
tion of  Iodine. 
Tinctura  lodinii  Composita,  U.  S.;  Tinctura  lodi,  Br.  —  Compound 

Tincture  of  Iodine. 
Unguentum  lodinii  Compositum,  C7!  jS./ Unguentum  lodi,  Br. — Com- 
pound Ointment  of  Iodine. 

YI.  In   the   STATE   OF  VAPOUR. 

Vapor  lodi,  Br. —  Vapour  of  Iodine.  ^.. 

IPECACUANHA.  U.S., Br. 
Ipecacuanha.  Ipecacuan. 

The  root  of  Cephaelis  Ipecacuanha.  U.  S.    The  dried  root.  Br. 

Ipecacuanha,  F?:;  Brechwurzel,  Ipecacuanha,  Oerm.;  Ipecaouana,  Itat.,  Span. 

The  terratpecacMan/ja.derivedfrom  the  language  of  the  aborigines  of  Brazil, 
has  been  applied  to  various  emetic  roots  of  South  American  origin.*  The  U.  S. 
and  British  Pharmacopoeias  recognise  only  that  of  Cephaelis  Ipecacuanha;  and 
no  other  is  known  by  the  name  in  the  shops  of  this  country.  Our  chief  atten- 
tion will,  therefore,  be  confined  to  this  root,  and  the  plant  which  yields  it;  but, 
as  others  are  employed  in  South  America,  are  occasionally  exported,  and  may 
possibly  reach  our  markets  mingled  with  the  genuine  drug,  we  shall,  in  a  note, 
give  a  succinct  account  of  those  which  have  attracted  most  attention. 

The  botanical  character  of  the  ipecacuanha  plant  was  long  unknown.  Pison 
and  Marcgrav,  who  were  the  first  to  treat  of  this  medicine,  in  their  work  on  the 
Natural  History  of  Brazil,  published  at  Amsterdam,  A.D.  1648,  described  in 
general  terms  two  plants  ;  one  producing  a  whitish  root,  distinguished  by  the 
name  of  white  ipecacuanha,  the  other,  a  brown  root,  Avhich  answers  in  their 
description  precisely  to  the  officinal  drug.  But  their  account  was  not  sufficiently 
definite  to  enable  botanists  to  decide  upon  the  character  of  the  plants.  The 
medicine  was  generally  thought  to  be  derived  from  a  species  of  Viola,  which 
Linnajus  designated  as  V.  Ipecacuanha.  Opinion  afterwards  turned  in  favour 
of  a  plant,  sent  to  Linnaeus  by  Mutis  from  New  Granada,  as  affording  the 
ipecacuanha  of  that  country  and  of  Peru.  This  was  described  in  the  Supple- 
mentum  of  the  younger  Linnaeus,  A.  D.  1T81,  under  the  name  of  Psychotria 
emetica,  and  was  long  erroneously  considered  as  the  source  of  the  true  ipeca- 
cuanha. Dr.  Gomez,  of  Lisbon,  was  the  first  who  accurately  descx'ibed  and 
figured  the  genuine  plant,  which  he  had  seen  in  Brazil,  and  specimens  of  which 
he  took  with  him  to  Portugal;  but  Brotero,  professor  of  Botany  at  Coimbra, 

*  M.  "Weddell  states  that  the  word  ipecacuanha  is  nowhere  in  Brazil  used  to  designate 
ihe  Cephaelis,  which  is  generally  called  poaya.  {Journ.  de  Pharm.,  3e  s6r.,  xvi.  34.) 
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when  brought  back,  to  have  become  consolidated,  and  so  far  chemically  altered 
as  plainly  to  exhibit  globules  of  mercury.  This  change  is  ascribed  by  Schacht 
and  Wackenroder  to  a  fungous  growth.  {Arch,  der  Pharm.,  xxxix.  239.)  The 
best  criterion  of  good  quality  in  jalap  is  the  proportion  of  its  resinous  constit- 
uent; and  all  specimens  intended  for  use  in  the  powdered  form,  or  in  any  liquid 
preparation,  should  be  rejected  if  it  contain  less  than  11  or  12  per  cent,  of  resin. 
Medical  Properties  and  Uses.  Jalap  is  an  active  cathartic,  operating  briskly 
and  sometimes  painfully  upon  the  bowels,  and  producing  copious  watery  stools. 
The  aqueous  extract  purges  moderately,  without  much  griping,  and  is  said  to 
increase  the  flow  of  urine.  The  portion  not  taken  up  by  water  gripes  severely. 
The  watery  extract  obtained  from  jalap,  previously  exhausted  by  rectified  spirit, 

after  some  hours  in  a  soft  state.  (Chem.  Gaz.,  no.  53;  from  Liebig's  Annalen.)  The  resin 
of  C.  Orizabensis,  which  has  been  unfortunately  nanied  jalapin  by  Mayer,  is,  according 
to  that  chemist,  changed  by  boiling  with  baryta-water  into  an  acid  called  jalapic  acid ; 
and  both  jalapin  and  jalapic  acid  are  glucosides,  being  resolved  by  boiling  dilute  acid 
into  glucose,  and  a  peculiar  substance  which  he  designates  as  jalapinol.  (Bee  Journ.  do 
Pharm.,  3e  ser.,  xxix.  123.) 

Rose-scented  Jalap.  Overgrown  Jalap.  A  false  jalap  was  some  years  since  brought 
into  the  United  States,  diflerent  from  anything  before  seen  in  our  market.  It  was  said 
to  have  been  imported  from  Mexico  into  New  York  in  considerable  quantities,  and  was 
offered  for  sale  under  the  name  of  overgrown  jalap.  A  specimen,  brought  to  Philadelphia, 
and  examined  by  a  Committee  of  the  College  of  Pharmacy,  presented  the  following 
characters.  It  was  in  light,  entire  or  vertically  sliced  tubers,  of  different  form  and  mag- 
nitude, spindle-shaped,  ovate,  and  kidney-form,  some  as  much  as  six  inches  long  and 
three  thick,  others  much  smaller,  externally  somewhat  wrinkled,  with  broad  flattish 
light-brown  ridges,  and  shallow  darker  furrows,  internally  grayish-white,  with  distant 
darker  concentric  circles,  sometimes  uniformly  amylaceous,  of  a  dull  rough  fracture,  a 
loose  texture,  a  slight,  peculiar,  and  sweetish  odour,  and  a  feeble  jalap-like  taste.  The 
powder  was  of  a  light-gray  colour,  and  did  not  irritate  the  nostrils  or  throat  during 
pulverization.  The  root  differed  from  mechoacan  by  the  absence  of  the  marks  of  root- 
lets, and  from  male  jalap  by  the  want  of  a  fibrous  structure.  It  yielded  by  analysis,  in 
100  parts,  8  of  a  soft  and  4  of  a  hard  and  brittle  resin,  17  of  gummy  extractive,  28  of 
starch  and  inulin,  10  of  gum  and  albumen,  23-2  of  lignin,  and  14-8  of  saccharine  matter 
and  salts  of  lime,  including  loss.  In  doses  of  from  fifteen  to  twenty  grains  it  produced 
no  effect  on  the  system.  A  similar  root  was  described  by  Guibourt  by  the  name  of  rose- 
scented  jalap.  It  was  taken  to  France  from  Mexico,  mixed  with  genuine  jalap.  It  proved 
equally  inefficacious  as  a  purgative,  and  probably  had  the  same  origin.  This  spurious 
drug  is  probably  the  product  of  a  Convolvulus  or  Ipomaja.  See  report  by  Messrs.  Ellis, 
*Duhamel,  and  Ecky,  in  the  Am.  Journ.  of  Diarm,.  (xiv.  289). 

Two  varieties  of  false  jalap,  imported  into  New  York,  are  described  by  Mr.  John  H. 
Currie  in  the  N.  Y.  Journ.  of  Pharm.  for  Jan.  1852.  The  first  corresponds  with  the  root 
above  described  as  that  of  Convolvulus  Orizabensis,  or  male  jalap,  both  in  appearance 
and  in  the  character  of  its  resinous  ingredient.  The  second  is  a  tuberous  root,  resembling 
in  shape,  colour,  and  size,  the  butternut,  or  fruit  of  Juglans  cinerea,  being  black  or  nearly 
so  externally,  dull  over  most  of  the  surface  but  glossy  in  spots,  with  deep  longitudinal 
incisions,  internally  yellow  or  yellowish-white,  with  a  horny  fracture,  and  upon  the 
transversely  cut  surface  marked  with  sparse  dots,  as  if  from  delicate  fibres.  It  contains 
no  resin,  and  appears  to  be  inert. 

In  the  numbers  of  the  Journal  de  Pharmacie,  &c.  for  Dec.  1863  (p.  477),  and  for 
March,  1864  (p.  212),  three  other  tubers  are  described  by  M.  Guibourt,  which  have  been 
offered  in  the  market  for  jalap;  one  named  false  jalap  of  New  Orleans,  because  imported 
into  Prance  from  that  city,  the  second  digitate  jalap  [jalap  digite)  from  the  arrangement 
of  its  component  tubers,  and  the  third  radiated  false-jalnp  (faux-jalap  rayonne)  from  the 
stellate  appearance  of  the  cut  surface.  Our  space  will  not  permit  a  particular  description 
of  these  substances,  which  is  the  less  important,  as  they  are  not  likely  to  be  mistaken  for 
the  true  jalap  by  one  at  all  acquainted  with  the  characters  of  the  latter ;  and,  besides,  do 
not  appear  in  themselves  to  possess  any  valuable  properties.  We  must,  therefore,  content 
ourselves  with  referring  to  the  original  papers.   [Notes  to  former  editions.) 

Another  false  jalap,  some  tubers  of  which  were  exhibited  to  Prof.  Procter  by  Mexi- 
cans, who  stated  that  they  were  produced  on  grounds  in  Mexico  belonging  to  them,  is 
described  by  him  in  the  Am.  Journ.  of  Phartn.  (Sept.  1868,  p.  389),  to  which  the  reader  is 
referred  for  a  particular  account  of  it.  Though  differing  in  shape  and  interior  structure 
from  genuine  jalap,  they  had  precisely  the  odour  of  that  product,  and  a  similar  wrinkled 
appearance  and  mottled  brown  colour  externally,  and  were  probably  derived  from  a 
plant  either  of  the  same  genus  as  jalap  or  one  closely  related  to  it.  [Note  to  the  thir- 
teenth edition.) 
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is  said  to  have  no  cathartic  effect,  but  to  operate  powerfully  by  urine.  (Duncan.) 
The  alcoholic  extract,  usually  calU'd  resin  of  jalup,  purjjcH  actively,  and  often 
produces  severe  griping.  From  these  facts,  it  would  appear  that  the  virtues 
(if  this  cathartic  do  not  de|K'nd  exclusively  upon  any  one  principle.  Experi- 
ments, however,  by  Mr.  John  C.  Long,  of  lMiila<U'li)hia,  seem  to  show  that  the 
gummy  extract,  which  he  took  in  the  quantity  of  a  drachm  without  any  effect, 
is  inert ;  while  the  soft  rcHJii,  or  that  soluble  in  ether,  which  was  thought  to 
have  but  feeble  power,  if  any,  acted  powerfully  as  a  hydragogue  cathartic,  in 
the  dose  of  three  grains.  (Am.  Jonrn.  of  P  bar  in.,  ^ov.  1861,  p.  489.)  Jalap 
was  introduced  into  Europe  in  the  latter  part  of  the  sixteenth,  or  beginning  of 
the  seventeenth  century,  and  now  ranks  among  the  purgative  medicines  most 
extensively  employed.  It  is  applicable  to  most  cases  in  which  an  active  cathar 
tic  is  required,  and  from  its  hydragogue  powers  is  especially  adapted  to  the  treat- 
ment of  dropsy.  It  is  generally  given  in  connection  with  other  medicines,  which 
assist  or  qualify  its  operation.  In  dropsical  complaints  it  is  usually  combined 
with  bitartrate  of  potassa;  and  the  same  mixture  is  much  employed  in  the 
treatment  of  the  hip  disease,  and  scrofulous  affections  of  other  joints.  With 
calomel  it  forms  a  cathartic  compound,  which  has  long  been  highly  i)opular,  in 
the  United  States,  in  bilious  fever  and  other  complaints  attended  with  conges- 
tion of  the  liver  or  portal  circle.  In  overdoses  it  may  produce  dangerous  hyper- 
catharsis.    It  is  said  to  purge  when  applied  to  a  wound. 

The  dose  of  jalap  in  powder  is  from  fifteen  to  thirty  grains ;  of  the  resin,  or 
alcoholic  extract,  from  four  to  eight  grains;  of  the  extract  of  the  U.  S.  and  Br. 
Pharmacopoeias,  from  ten  to  twenty  grains.  The  latter  extract  is  preferable  to 
the  alcoholic,  as  it  more  completely  represents  jalap  itself.  The  dose  of  calomel 
and  jalap  is  ten  grains  of  each ;  of  bitartrate  of  potassa  and  jalap,  two  drachms 
of  the  former  and  ten  or  fifteen  grains  of  the  latter. 

Off.  Prep.  Extractum  Jalapae ;  Pulvis  Jalapae  Compositus ;  Pulvis  Scam- 
monii  Comp.,  Br.;  Resina  Jalapae ;  Tinctura  Jalapse.  W. 

JUGLANS.  CT.,^. 
Butternut. 

The  inner  bark  of  the  root  of  Juglans  cinerea.    U.  S. 

JuQLANS.  Sex.  Syst.  Monoecia  Polyandria.  —  iVa<.  Or^.  Juglandacese. 

Gen.  Ch.  Male.  Amentum  imbricated.  Calyx  a  scale.  Corolla  six-parted. 
Filaments  four  to  eighteen.  Female.  Calyx  four-cleft,  superior.  Corolla  four- 
cleft.  Styles  two.  Drupe  coriaceous,  with  a  furrowed  nut.   Willd. 

Several  products  of  Juglans  regia,  or  common  European  walnut,  are  used 
medicinally  in  Europe.  The  hull  of  the  fruit  has  been  employed  as  a  vermifuge 
from  the  times  of  Hippocrates,  and  has  been  recommended  in  syphilis  and  old 
ulcers.  The  expressed  oil  of  the  fruit  has  been  deemed  efficacious  against  the 
tape-worm,  and  is  also  used  as  a  laxative  injection.  The  leaves,  long  occasion- 
ally employed  for  various  purposes  both  in  regular  and  domestic  practice,  have 
been  found  by  Professor  Negrier,  of  Angers,  in  the  highest  degree  efficacious  in 
scrofula.  He  gave  to  children  a  teacupful  of  a  pretty  strong  infusion,  or  six 
grains  of  the  aqueous  extract,  or  an  equivalent  dose  of  a  syrup  prepared  from 
the  extract,  two,  three,  or  four  times  a  day;  and  at  the  same  time  applied  a 
strong  decoction  to  the  ulcers,  and  as  a  collyriura  when  the  eyes  were  diseased. 
No  injury  ever  resulted  from  along-continued  use  of  the  remedy.  It  appears  to 
act  as  a  moderately  aromatic  bitter  and  astringent.  (Arch.  Gen.,  3e  serie,  x. 
399  and  xi.  41.)  They  are  said  also  to  have  proved  useful  as  a  topical  appli- 
cation in  malignant  pustule.  (Ibid.,  5e  ser.,  x.  609.)  The  leaves  of  our  J.  nigra, 
or  common  black  walnut,  and  those  of  J.  cinerea,  the  only  officinal  species, 
probably  possess  the  same  properties. 

Juglans  cinerea.  Willd.  Sp.  Plant,  iv.  456;  Bigclow,  Am.  Med.  Bot.  ii.  115; 
Carson,  Illust.  of  Med.  Bot.  ii.  42,  pi.  SQ.—J.cathartica.  Michaux,  X.  Am. 
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red  colour,  almost  inodorous,  of  a  bitterish  acrid  taste,  deliquescent,  very  soluble 
iu  water  and  alcohol,  insoluble  in  ether,  precipitated  from  its  solutions  by  gallic 
acid  and  the  acetates  of  lead,  but  not  by  tartar  emetic  or  the  salts  of  iron.  The 
Codex  directed  it  to  be  prepared  by  evaporating  a  filtered  aqueous  solution  of  an 
alcoholic  extract  of  ipecacuanha.  According  to  the  original  method  it  was  ob- 
tained by  treating  powdered  ipecacuanha  with  ether  to  remove  the  fatty  matter, 
exhausting  the  residue  with  alcohol,  evaporating  the  alcoholic  solution  to  dry- 
ness, and  subjecting  the  extract  to  the  action  of  cold  water,  which  dissolves  the 
emctia  with  some  free  acid,  and  leaves  the  wax  and  other  matters.  To  separate 
the  acid,  the  watery  solution  is  treated  with  carbonate  of  magnesia,  filtered,  and 
then  evaporated,  li pure  emetia  is  required,  magnesia  is  used  instead  of  the 
carbonate.  The  salt  is  thus  decomposed,  and  the  organic  alkali,  being  insoluble, 
is  precipitated  with  the  excess  of  the  earth.  The  precipitate  is  w^ashed  with  cold 
water,  and  digested  in  alcohol,  which  dissolves  the  emetia ;  the  alcoholic  solu- 
tion is  then  evaporated,  the  residue  redissolved  in  a  dilute  acid,  and  the  alkali 
again  precipitated  by  a  salifiable  base.  To  deprive  it  of  colour  it  is  necessary 
to  employ  animal  charcoal.  Berzelius  has  obtained  emetia  by  treating  the  pow- 
dered root  with  very  dilute  sulphuric  acid,  precipitating  with  magnesia,  and 
treating  the  precipitate  in  the  manner  above  directed.  Pure  emetia  has  at  least 
three  times  the  strength  of  the  impure.* 

*  Non-officinal  Ipecacuanhas.  "When  ipecacuanlia  began  to  be  popular  in  Europe, 
the  roots  of  several  other  plants  were  imported  and  confounded  with  the  genuine  ;  and 
the  name  came  at  length  to  be  applied  to  almost  all  emetic  roots  derived  from  America. 
Several  of  these  are  still  occasionally  met  with,  and  retain  the  name  originally  given  to 
them.  The  two  most  worthy  of  notice  are  the  ipecacuanha  of  New  Granada  and  Peru, 
and  the  white  ipecacuanha  of  Brazil.  On  each  of  these  we  shall  offer  a  few  remarks. 

1.  Peruvian  Ipecacuanha.  Striated  Ipecacuanha.  Black  Ipecacuanha.  This  is  the  root  of 
Psychotria  emetica,  formerly  supposed  to  produce  the  genuine  Brazilian  ipecacuanha. 
This  plant,  like  the  Cephaelis,  belongs  to  the  class  and  order  Pentandria  Monogynia,  and 
to  the  natural  order  llubiaceas  of  Jussieu.  A  description  of  it,  sent  by  Mutis,  was  pub- 
lished by  Linnseus,  the  younger,  in  his  Supplement.  It  has  since  been  described  in  the 
Plant.  JEquin.  of  Humb.  and  Bonpl.;  and  has  been  figured  by  A.  Richard  in  his  History 
of  the  Ipecacuanhas,  and  by  Hayne  in  the  eighth  volume  of  his  Medical  Botany  published 
at  B.erlin.  It  is  a  small  shrub,  with  a  stem  twelve  or  eighteen  inches  high,  simple,  erect, 
round,  slightly  pubescent,  and  furnished  with  opposite,  oblong-lanceolate,  pointed  leaves, 
narrowed  at  their  base  into  a  short  petiole,  and  accompanied  with  pointed  stipules.  The 
flowers  are  small,  white,  and  supported  in  small  clusters  towards  the  end  of  an  axillary 
peduncle.  The  plant  flourishes  in  Peru  and  New  Granada,  and  was  seen  by  Humboldt 
and  Bonpland  growing  in  abundance  near  the  river  Magdalcna.  The  dried  root  is  said 
to  have  been  exported  from  Carthagena. 

It  is  cylindrical,  somewhat  thicker  than  the  root  of  the  Cephaelis,  usually  simple,  but 
sometimes  branched,  not  much  contorted,  wrinkled  longitudinally,  presenting  here  and 
there  deep  circular  intersections,  but  without  the  annular  ruga?  of  the  true  ipecacuanha. 
The  longitudinal  direction  of  the  wrinkles  has  given  it  the  name  of  striated  ipecacuanha. 
It  consists  of  an  internal  woody  cord,  and  an  external  cortical  portion ;  but  the  former 
is  usually  larger  in  proportion  to  the  latter  than  in  the  root  of  the  Cephaelis.  The  bark 
is  soft  and  easily  cut  with  a  knife,  and  when  broken  exhibits  a  brown,  slightly  resinous 
fracture.  The  epidermis  is  of  a  dull  reddish-gray  colour,  which  darkens  with  age  and 
exposure,  and  ultimately  becomes  almost  black.  Hence  the  root  has  sometimes  been 
called  Mack  ipecacuanha.  The  ligneous  portion  is  yellowish ,  and  perforated  with  numerous 
small  holes  visible  by  the  microscope.  Peruvian  ipecacuanha  is  nearly  inodorous,  and 
has  a  flat  taste,  neither  bitter  nor  acrid.  From  100  parts  Pelletier  obtained  9  of  impure 
emetia,  12  of  fatty  matter,  with  an  abundance  of  starch,  besides  gum  and  lignin.  The 
dose,  as  an  emetic,  is  from  two  scruples  to  a  drachm. 

2.  White  Ipecacuanlia.  Amylaceous  Ipecacuanha.  Undulated  Ipecacuanha.  This  variety 
was  noticed  in  the  work  of  Pison  ;  but  the  vegetable  which  produced  it  was  not  satis- 
factorily ascertained  till  a  recent  date.  Gomez,  indeed,  in  the  memoir  which  he  pub- 
lished at  Lisbon,  A.  D.  1801,  gave  a  figure  and  description  of  the  plant;  but  the  memoir 
was  not  generally  known,  and  botanists  remained  uncertain  upon  the  subject.  By  the 
travels  of  M.  Saint  Hilaire  and  Dr.  Martins  in  Brazil,  more  precise  information  has  been 
obtained ;  and  the  white  ipecacuanha  is  now  confidently  referred  to  difterent  species  of 
Richardsonia,  the  Richardia  of  Linnseus.  R.  scabra,  or  R.  Braziliensis  of  Gomez,  and 
R.  emetica  are  specially  indicated  by  Martins.  Por  the  root  usually  called  white  ipecacu- 
anha, Guibourt  has  proposed  the  name  of  undulated  ipecacuanha,  derived  from  the  pe- 
culiar character  of  the  surface,  which  presents  indentations  or  concavities  on  one  side, 
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Medical  Propertien  and  Uxes.  Ipecacuanha  is  in  large  doBcs  emetic,  in 
smaller,  diaplioretic  and  expectorant,  and  in  still  smaller,  stimulant  to  the 
stomach,  excitinj?  appetite  and  facilitatinff  dij^estion.  In  quantities  not  quite 
sufficient  to  vomit,  it  produces  nausea,  and  frequently  acts  on  the  bowels.  As 
an  emetic,  it  is  mild  but  tolerably  certain,  and,  being  usually  thrown  from  the 
stomach  by  one  or  two  efforts,  is  less  apt  to  produce  dangerous  effects,  when 
taken  in  an  overdose,  than  some  other  substances  of  the  same  class.  It  is  also 
recommended  by  the  absence  of  corrosive  and  narcotic  properties. 

It  was  employed  as  an  emetic  by  the  natives  of  Jirazil,  when  that  country  was 
first  settled  by  the  Portuguese ;  but,  though  described  in  the  work  of  I'ison,  it 
was  not  known  in  PJurope  till  1672,  and  did  not  come  into  use  till  some  years 
afterwards.  John  Ilelvetius,  grandfather  of  the  famous  author  of  that  name, 
having  been  associated  with  a  merchant  who  had  imported  a  large  quantity  of 
ipecacuanha  into  Paris,  employed  it  as  a  secret  remedy,  and  with  so  much  suc- 
cess in  dysentery  and  other  bowel  affections,  that  general  attention  was  drawn 
to  it;  and  the  fortunate  physician  received  from  Louis  XIV.  a  large  sum  of 
money  and  public  honours,  on  the  condition  that  he  should  make  it  public. 

As  an  emetic  it  is  peculiarly  adapted,  by  its  mildness  and  efiiciency,  to  cases  in 
which  the  object  is  merely  to  evacuate  the  stomach,  or  a  gentle  impression  only 
is  desired;  and,  in  most  other  cases  in  which  emetics  are  indicated,  it  may  be  ad- 
vantageously combined  with  the  more  energetic  medicines,  which  it  renders  safer 
by  insuring  their  discharge.  It  is  especially  useful  where  narcotic  poisons  have 
been  swallowed ;  as,  under  these  circumstances,  it  may  be  given  in  almost  indeQ- 
nite  doses,  with  little  comparative  risk  of  injury.  In  dysentery  it  has  been  sup- 
posed to  exercise  peculiar  powers.  As  a  nauseating  remedy  it  is  used  in  asthma, 
hooping-cough,  and  the  hemorrhages  ;  as  a  diaphoretic  combined  with  opium, 
in  numerous  diseases.  {See  Pulvis  TpecacuanhaeGompositus.)  Its  expectorant 
properties  render  it  useful  in  catarrhal  and  other  pulmonary  affections.  It  has 
been  given,  also,  with  supposed  advantage,.in  very  minute  doses,  in  dyspepsia, 
and  in  chronic  disease  of  the  gastro-intestinal  mucous  membrane. 

Ipecacuanha  is  most  conveniently  administered,  as  an  emetic,  in  the  form  of 
powder  suspended  in  water.  The  dose  is  about  twenty  grains,  repeated,  if  necea- 

corresponding  "with  prominences  or  convexities  on  the  other,  so  as  to  give  a  wavy  ap- 
pearance to  the  root.  It  diftors  little  in  size  from  the  genuine;  is  of  a  whitish-gray 
colour  exterr .ally ;  and,  when  broken,  presents  a  dull-white  farinaceous  fracture,  offering 
by  the  light  of  the  sun  shining  points,  which  are  nothing  more  than  small  grains  of 
fecula.  Like  the  other  varieties  it  has  a  woody  centre.  It  is  inodorous  and  insipid,  and 
contains,  according  to  PcUeticr,  a  very  large  proportion  of  starch,  with  only  (J  per  cent. 
of  impure  emetia,  and  2  of  fatty  matter.  Kienard  found  only  3-6  parts  of  emetia  in  the 
hundred.  It  is  said  to  be  sometimes  mixed  with  the  genuine  ipecacuanha ;  but  we  have 
discovered  none  in  the  bales  that  we  have  examined. 

According  to  Martius,  different  species  oi  Jonidium  (Viola,  Linn.)  also  produce  what 
is  called  white  ipecacuanha.  The  roots  of  all  the  species  of  lonidium  possess  emetic  or 
purgative  properties,  and  some  of  them  have  been  reported  to  be  equal  to  the  genuine 
ipecacuanha.  The  root  of  /.  Ipecacuanha  is  described  by  Guibourt  as  being  six  or  seven 
inches  long,  as  thick  as  a  quill,  somewhat  tortuous,  and  exhibitingat  the  points  of  flexion 
scmioircular  fissures,  which  give  it  some  resemblance  to  the  root  of  the  Cophaelis.  It  is 
often  bifurcated  at  both  extremities,  and  terminates  at  the  top  in  a  great  number  of  small 
ligneous  stalks.  It  is  wrinkled  longitudinally,  and  of  a  light  yellowish-gray  colour.  The- 
bark  is  thin,  and  the  interior  ligneous  portion  very  thick.  The  root  has  little  taste  or 
smell.  According  to  Pelletier,  it  contains,  in  100  parts,  6  of  an  emetic  substance,  35  of 
gum,  1  of  azotized  matter,  and  37  of  lignin.  (Hist.  Abreg.  den  Drogues  Simples,  i.  614.) 

The  root  of  a  species  of  lonidium  gro%ving  in  Quito  has  attracted  some  attention  as  a 
remedy  in  elephantiasis,  under  the  South  American  name  of  cuichunchullL  The  plant,, 
bein^  considered  an  undescribed  species  by  Dr.  Bancroft,  was  named  by  him  /.  Marcticci; 
but  Sir  W.  Hooker  found  the  specimen,  received  from  Dr.  Bancroft,  to  bo  identical  with 
the  /.  pnrviflorum  of  Ventenat.  Lindley  thinks  a  specimen  he  received  under  the  same 
name  from  Quito,  to  be  the  /.  microphyUum  of  Humboldt.  If  useful  in  elephantiasis,  it 
is  so  probably  by  its  emeto-purgative  action.  (See  Am.  Journ.  of  Pharm.,  vii.  186.) 

The  reader  is  referred  to  a  paper  on  Ipecacuanha  by  the  late  11.  E.  Griffith,  M.D.,  in 
the  Journ.  of  the  Philad.  Col.  of  Pharm.  (iii.  181),  for  a  more  extended  account  of  the 
roots  which  have  been  used  under  that  name. 
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sary,  at  intervals  of  twenty  minutes  till  it  operates.  In  some  persons  much 
smaller  quantities  prove  emetic,  and  we  have  knoAvn  an  individual  who  was 
generally  vomited  by  the  fraction  of  a  grain.  The  operation  may  be  facilitated, 
and  rendered  milder,  by  draughts  of  warm  water,  or  warm  chamomile  tea.  An 
infusion  in  boiling  water,  in  the  proportion  of  two  drachms  to  six  fluidounces, 
may  be  given  in  the  dose  of  a  fluidounce  repeated  as  in  the  former  case.  For  the 
production  of  nausea,  the  dose  in  substance  may  be  two  grains,  repeated  more 
or  less  frequently  according  to  circumstances.  As  a  diaphoretic  it  may  be  given 
in  the  quantity  of  a  grain ;  as  an  alterative,  in  diseases  of  the  stomach  and 
bowels,  in  that  of  a  quarter  or  half  a  grain  two  or  three  times  a  day.  A  fluid 
extract  is  officinal  in  the  U.  S.  Pharmacopoeia,  having  been  introduced  at  the 
late  revision  of  that  work.  (See  Extractum  Ipecacuanhas  Fluidum.)  One 
fluidrachm  of  this  preparation  represents  a  drachm  of  the  root. 

Emetia  has  been  used  on  the  continent  of  Europe  as  a  substitute,  but  with 
no  great  advantage.  Its  operation  on  the  stomach  is  apt  to  be  more  violent 
and  continued  than  that  of  ipecacuanha ;  and,  if  given  in  overdoses,  it  may  pro- 
duce dangerous  and  even  fatal  consequences.  From  the  experiments  of  Ma- 
gendie,  it  appears  to  have  a  peculiar  direction  to  the  mucous  membranes  of  the 
alimentary  canal  and  the  bronchial  tubes.  Ten  grains  of  impure  alkali,  admin- 
istered to  dogs,  were  generally  found  to  destroy  life  in  twenty-four  hours,  and 
the  mucous  membranes  mentioned  were  observed  to  be  inflamed  throughout 
their  whole  extent.  The  same  result  took  place  when  emetia  was  injected  into 
the  veins,  or  absorbed  from  any  part  of  the  body.  The  dose  of  impure  emetia 
is  about  a  grain  and  a  half,  of  the  pure  not  more  than  half  a  grain,  repeated  at 
proper  intervals  till  it  vomits.  In  proportional  doses,  it  maybe  applied  to  the 
other  purposes  for  which  ipecacuanha  is  used.  It  will  excite  vomiting  when 
applied  to  a  blistered  surface  after  the  removal  of  the  cuticle. 

Dr.  TurnbuU  recommends  the  external  use  of  ipecacuanha  as  a  counter-irri- 
tant. An  ointment,  made  with  one  part  of  the  powder,  one  of  olive  oil,  and 
two  of  lard,  rubbed  once  or  twice  a  day  for  a  few  minutes  upon  the  skin,  pro- 
duces a  copious  eruption,  which  continues  out  for  many  days,  without  pain  or 
ulceration.  {London  Lancet,  May,  1842.)  It  has,  however,  been  found  by 
others  of  little  efficacy  in  the  great  majority  of  cases. 

Off.  Pre]).  Extractum  Ipecacuanhse  Fluidum,  U.  S.;  Pilula  Conii  Composita, 
Br.;  Pilula  Ipecacuanhse  cum  Scilla,  Br.;  Pulvis  IpecacuanhaB  Compositus ; 
Trochisci  Ipecacuanbae  ;  Trochisci  Morphise  et  Ipecacuanhas,  Br.;  Yinum  Ipe- 
cacuanhae.  W. 

IRIS  FLORENTINA.  U.S.  Secondary. 

Florentine  Orris. 

The  rhizoma  of  Iris  Florentina.  U.  S. 

Iris  de  Florence,  i^/-.;  FlorentinischeViolenwurzel,  Germ.;  Ireos,  Hal.;  Lirio  Floren- 
tina, Span. 

Iris.  Sex.  Syst.  Triandria  Monogynia.  —  Nat.  Ord.  Iridacese. 

Gen.  Ch.  Corolla  six-parted;  the  alternate  segments  reflected.  Stigmas 
petal-shaped.  Willd. 

In  all  the  species  belonging  to  this  genus,  so  far  as  examined,  the  roots  are 
more  or  less  acrid,  and  possessed  of  cathartic  and  emetic  properties.  In  Europe, 
[ris  foetidissima,  L  Florentina,  I.  Germanica,  L  pseudo-acorus,  and  /.  tube- 
rosa  have  at  various  times  been  admitted  into  use.  Of  these  L  Florentina  is 
the  only  one  officinal  in  this  country. 

Iris  Florentina.  Willd.  Sp.  Plant,  i.  226;  Woodv.  Med.  Bot.^.  ^6,  t.  262. 
The  root  (rhizoma)  of  the  Florentine  Iris  is  perennial,  horizontal,  fleshy,  fibrous, 
and  covered  with  a  brown  epidermis.  The  leaves  spring  directly  from  the  root, 
are  sword-shaped,  pointed,  nerved,  and  shorter  than  the  stem,  which  rises  from 
the  midst  of  them  more  than  a  foot  in  height,  round,  smooth,  jointed,  and  bear- 
ing commonly  two  large  white  or  bluish-white  terminal  flowers.  The  calyx  is 
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a  spfttlio  with  two  valves.  The  corolla  divides  into  six  segments  or  petals,  of 
which  three  stand  erect,  and  the  remaining  three  are  bent  backward,  and 
bearded  within  at  their  base  with  yellow-tipped  white  hairs.  The  fruit  is  a 
three-celled  capsule,  containinj^  many  .seeds. 

This  plant  is  a  native  of  Italy  and  other  parts  of  the  south  of  Europe,  where 
it  is  also  cultivated.  The  root,  wliich  is  the  officinal  portion,  is  dug  up  in 
spring,  and  prepared  for  the  market  by  the  removal  of  its  cuticle  and  fibres. 
It  is  brought  from  Leghorn  in  large  casks. 

Properties.  Florentine  orris  is  in  pieces  of  various  form  and  size,  often 
branched,  usually  about  as  thick  as  the  thumb,  knotty,  flattened,  white,  heavy, 
of  a  rough  though  not  fibrous  fracture,  an  agreeable  odour  resembling  that  of 
the  violet,  and  a  bitterish,  acrid  taste.  The  acrimony  is  greater  in  the  recent 
than  in  the  dried  root;  but  the  peculiar  smell  is  more  decidedly  developed  in 
the  latter.  The  pieces  are  brittle  and  easily  powdered,  and  the  powder  is  of  a 
dirty-white  colour.  Yogel  obtained  from  Florentine  orris,  gum,  a  brown  ex- 
tractive, fecula,  a  bitter  and  acrid  fixed  oil  or  soft  resin,  a  volatile  crystallizable 
oil,  and  vegetable  fibre.  According  to  Landerer,  the  acrid  principle  is  volatile, 
separating  in  the  form  of  a  stearoptene  from  water  distilled  from  the  root. 
{Arch,  der  Pharm.,  Ixv.  302.)  In  order  to  preserve  the  root  from  the  attacks 
of  insects,  Mr.  Maisch  recommends  to  put  a  little  ether  in  the  bottle  in  which 
it  may  be  kept.  (Am.  Journ.  of  Pharm.,  July,  1858,  p.  310.) 

Medical  Properties.  This  medicine  is  cathartic,  and  in  large  doses  emetic, 
and  was  formerly  employed  to  a  considerable  extent  on  the  continent  of  Eu- 
rope. It  is  said  also  to  be  diuretic,  and  to  have  proved  useful  in  dropsies.  At 
present  it  is  valued  chiefly  for  its  agreeable  odour.  Great  efficiency,  however, 
has  recently  been  claimed  for  it  as  a  febrifuge  by  M.  Allisiardi  of  Saluzzo,  in 
Italy,  who  states  that  it  has  been  tried  in  many  cases,  and  has  been  found  a  sure 
as  well  as  economical  substitute  for  cinchona.  For  this  purpose  it  is  given  in 
the  form  of  watery  extract,  in  the  quantity  of  from  two  and  a  half  to  six  drachms, 
in  two  doses,  with  an  interval  of  two  hours.  (Ann.  de  Therap.,  1867,  p.  126; 
from  Bullet.  Pharmaceut.  of  Milan.)  It  is  occasionally  chewed  to  conceal  an 
offensive  breath,  and  enters  into  the  composition  of  tooth-powders.  In  the  form 
of  small  round  Ijalls,  about  the  size  of  a  pea,  it  is  used  by  the  French  for  main- 
taining the  discharge  from  issues,  a  purpose  to  which  it  is  adapted  by  its  odour, 
by  the  slight  acrimony  which  it  retains  in  its  dried  state,  and  by  the  property 
of  swelling  very  much  by  the  absorption  of  moisture.  W. 

IRIS  VERSICOLOR.  U.S.  Secondary. 
Blue  Flag. 

The  rhizoma  of  Iris  versicolor.  U.  S. 

Iris.    See  IRIS  FLORENTINA. 

Iris  versicolor.  Willd.  Sp.  Plant,  i.  233  ;  Bigelow,  Am.  Med.  Bot.  i.  155. 
This  indigenous  species  of  Iris  has  a  perennial,  fleshy,  horizontal,  fibrous  root 
or  rhizoma,  and  a  stem  two  or  three  feet  high,  round  on  one  side,  acute  on  the 
other,  and  frequently  branching.  The  leaves  are  sheathed  at  the  base,  sword- 
shaped,  and  striated.  The  flowers  are  from  two  to  six  in  number,  and  are 
usually  blue  or  purple,  though  varying  much  in  colour.  The  capsule  has  three 
valves,  is  divided  into  three  cells,  and  when  mature  is  oblong,  three-sided,  with 
obtuse  angles,  and  contains  numerous  flat  seeds. 

The  blue  flag  is  found  in  all  parts  of  the  United  States,  flourishing  in  low  wet 
places,  in  meadows,  and  on  the  borders  of  swamps,  which  it  serves  to  adorn 
with  its  large  and  beautiful  flowers.  These  make  their  appearance  in  June. 
The  root  is  the  medicinal  portion.  The  flowers  afford  a  fine  blue  infusion, 
which  serves  as  a  test  of  acids  and  alkalies. 

The  recent  root  is  without  odour,  and  has  a  nauseous,  acrid  taste,  which  is 
imparted  to  water  by  decoction,  and  still  more  perfectly  to  alcohol.    The  acri- 
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monj  as  well  as  medicinal  activity  is  impaired  by  age.  If  cut  when  fresh  into 
slices,  dried  at  the  temperature  of  about  100°,  and  then  powdered  and  kept  ia 
bottles  excluded  from  the  air,  the  root  retains  its  virtues  unimpaired  for  a  con- 
siderable time.  {Andrews.) 

Blue  flag  possesses  the  cathartic,  emetic,  and  diuretic  properties  common  to 
most  of  its  congeners.  It  was  said  by  Mr.  Bartram  to  be  much  esteemed  by  the 
southern  Indians;  and  Dr.  Bigelow  states  that  he  has  found  it  efficacious  as  a 
purgative,  though  inconvenient  from  the  distressing  nausea  and  prostration 
which  it  is  apt  to  occasion.  Dr.  M.  H.  Andrews,  of  Michigan,  has  employed  it 
frequently  as  a  cathartic,  and  found  it,  when  combined  with  a  grain  of  Cayenne 
pepper,  or  two  grains  of  ginger,  not  less  easy  and  effectual  in  its  operation  than 
the  ordinary  more  active  cathartics,  and  preferable  on  account  of  its  less  dis- 
agreeable taste.  {N.  Y.  Journ.  of  Med.,  ix.  129.)  Dr.  Macbride  found  it  useful 
in  dropsy.  It  is,  however,  little  used  by  the  profession  at  large,  and  seldom  kept 
in  the  shops.  It  may  be  given  in  substance,  decoction,  or  tincture.  The  dose 
of  the  dried  root  is  from  ten  to  twenty  grains.  Under  the  unscientific  name  of 
iridin  or  irisin,  which  should  be  reserved  for  the  pure  active  principle  when 
discovered,  the  "Eclectics"  have  for  some  time  used  an  oleoresin,  obtained  by 
precipitating  a  tincture  of  the  root  with  water,  and  mixing  the  precipitate  with 
an  equal  weight  of  some  absorbent  powder,  for  which  purpose  powdered 
liquorice  root  would  probably  answer  well.  This  may  be  given  in  the  form  of 
pill,  in  the  dose  of  three  or  four  grains.  It  is  thought  to  unite  cholagogue  and 
diuretic  with  aperient  properties ;  and  a  writer  in  the  London  Lancet  states  that 
be  has  found  it  to  produce  effects  similar  to  those  caused  by  a  mixture  of  blue 
pill,  rhubarb,  and  aloes.  (Aug.  30,  1862,  p.  2.39.)  W. 

JALAPA.  U.S., Br. 
Jalap. 

The  I'oot  of  Exogonium  Purga  (Bentham),  Ipomsea  Jalapa  {Nuttall).  U.  S 
The  dried  tubercules  of  Exogonium  Purga.  Br. 

Jalap,  i^/\;  Jalapponwiirzel,  Germ.;  Sciarappa,  Ital.;  Jiilapa,  Span. 

The  precise  botanical  origin  of  jalap  remained  long  unknown.  It  was  at  first 
ascribed  by  Linnaeus  to  a  Mirabilis,  and  afterwards  to  a  new  species  of  Con- 
volvulus, to  which  he  gave  the  name  of  G.  Jalaj^a.  The  correctness  of  the  latter 
reference  was  generally  admitted ;  and,  as  the  Ipomaea  macrorrhiza  of  Michaux, 
growing  in  Florida  and  Georgia,  was  believed  to  be  identical  with  the  C.  Jalapa 
of  Linn.,  it  was  thought  that  this  valuable  drug,  which  had  been  obtained  ex- 
clusively from  Mexico,  might  be  collected  within  the  limits  of  the  United  States. 
But  the  error  of  this  opinion  was  soon  demonstrated ;  and  it  is  now  an  admitted 
fact,  that  jalap  is  the  product  of  a  plant  first  made  known  to  the  scientific  world 
by  Dr.  John  11.  Coxe,  of  Philadelphia,  and  described  by  Mr.  Nuttall  under  the 
name  of  Ipomaea  Jalapa.  When  this  Dispensatory  was  first  published,  opinion 
in  relation  to  the  botanical  history  of  the  drug  was  unsettled,  and  it  was  deemed 
proper  to  enter  at  some  length  into  the  consideration  of  the  subject ;  but  the 
subsequent  general  admission  of  the  views  then  advocated  renders  an  equal  de- 
gree of  minuteness  now  unnecessary.  It  is  sufficient  to  state  that  Dr.  Coxe  re- 
ceived living  roots  of  jalap  from  Mexico  in  1827,  and  succeeded  in  producing 
a  perfect  flowering  plant,  of  which  a  description,  by  Mr.  Nuttall,  was  published 
in  the  A7n.  Journ.  of  Med.  Sci.  for  January,  1830;  that  the  same  plant  Avas 
afterwards  cultivated  in  France  and  Germany  from  roots  transmitted  to  those 
countries  from  Mexico ;  and  that  one  of  the  authors  of  this  work  has  produced, 
from  roots  obtained  in  the  vicinity  of  Xalapa,  and  sent  to.  him  by  the  late  Dr. 
Marmaduke  Burrough,then  United  States  consul  at  Vera  Cruz,  luxuriant  plants, 
which  he  was  enabled  to  compare  with  others  descended  from  the  plant  of  Dr. 
Coxe,  and  found  to  be  identical  with  them.  In  the  United  States  and  British 
Pharmacopceias,  this  origin  of  jalap  is  now  recognised.  J.  H.  Balfour  (Gurtis\s 
Bot.  Mag.,  Feb.  184T)  maintains  that  the  plant  belongs  to  the  genus  Exogo- 


PART  I.  Jalapa.  601 

nium  of  Choisy,  us  (h^finod  In  Pe  Candollo's  Prodromus,  bein^  dintinnrnished 
from  Ipoinasa  by  ItH  oxnerted  Htumons ;  and  this  view  has  Imjcmi  taken  by  the 
framers  of  the  British  rharmacoptfiia. 

IpuMiBA.  Sex.  Syst.  Pentandria  Mono^ynia.  —  Nat.  Ord.  Convolvulacew. 

Gen.  Ch.  Sepals  five.  Corolla  canipanuUite.  Stamenn  included.  Style  one. 
Stigma  two-lobed;  the  lobes  capitate.  Ocary  two-celled;  cella  two-seeded. 
Capsule  two-celled.  Lindley. 

Ipomsta  Jalapa.  Nuttall.  Am.  Journ.  of  Med.  Sciences,  v.  300;  Carson, 
Ulust.  of  Med.  hot.  ii.  13,  pi.  61.  —  Tpomeea  Purga.  Jlayne,  Darstel.  und  Be- 
■schreib.  &c.  xli.  33  and  34;  Lindley,  Flor.  Med.  39G.  —  Exogonium  Purga. 
IJulfour,  Curtis's  Hot.  Mag.,  3d  ser.,  vol.  iil.  tab.  4280.  The  root  of  Uiis  jilant 
is  a  roundish  somewhat  j)ear-.shaped  tubor,  externally  blackish,  internally  white, 
with  long  fibres  proceeding  from  its  lower  part,  as  well  as  from  the  upi>er  root- 
stalks.  A  tuber  produced  by  Dr.  Coxo  was,  in  its  third  year,  between  two  and 
three  inches  in  diameter.  The  stem  is  round,  smooth,  much  disposed  to  twist, 
and  rises  to  a  considerable  height  upon  neighbouring  objects,  about  which  it 
twines.  The  leaves  are  heart-shaped,  entire,  smooth,  pointed,  deeply  sinuated 
at  the  base,  prominently  veined  on  their  under  surface,  and  supported  upon  long 
footstalks.  The  lower  leaves  are  nearly  hastate, or  with  diverging  angular  points. 
The  flowers,  which  are  large  and  of  a  lilac-purple  colour,  stand  upon  peduncles 
about  as  long  as  the  petioles.  Each  peduncle  supports  two,  or,  more  rarely, 
three  flowers.  The  calyx  is  without  bractes,  five-leaved,  obtuse,  with  two  of  the 
divisions  external.  The  corolla  is  funnel-form.  The  stamens  are  five  in  number, 
with  oblong,  white,  somewhat  exserted  anthers.  The  stigma  is  simple  and  capi- 
tate. The  above  description  is  taken  from  that  of  Mr.  Nuttall,  published  in  Dr. 
Coxe  's  paper  in  the  American  Journal  of  the  Med.  Sciences. 

The  jalap-plant  is  a  native  of  Mexico,  and  derived  its  name  from  the  city  of 
Xalapa,  in  the  state  of  Vera  Cruz,  in  the  neighbourhood  of  which  it  grows,  at 
.  the  height  of  about  6000  feet  above  the  ocean.  The  drug  is  brought  from  the 
port  of  Vera  Cruz  in  bags,  containing  usually  between  100  and  200  pounds. 

Properties.  The  tuber  comes  either  whole,  or  divided  longitudinally  into  two 
parts,  or  in  transverse  circular  slices.  The  entire  tubers  are  irregularly  roundish, 
or  ovate  and  pointed,  or  pear-shaped,  usually  much  smaller  than  the  fist,  and 
marked  with  circular  or  vertical  incisions,  made  to  facilitate  their  drying.  The 
root  is  prefen'cd  in  this  state,  as  it  is  less  apt  to  be  defective,  and  is  more 
easily  distinguished  from  the  adulterations  than  when  sliced.  A  much  larger 
proportion  comes  entire  than  formerly,  indicating  a  greater  scarcity  of  the  older 
roots,  which  it  is  necessary  to  slice  in  order  to  dry  them  properly.  The  tuber  is 
heavy,  compact,  hard,  brittle,  with  a  shining  undulated  fracture,  exhibiting  nu- 
merous resinous  points,  distinctly  visible  with  the  microscope.  It  is  externally 
brown  and  wrinkled,  internally  of  a  grayish  colour,  diversified  by  concentric 
darker  circles,  in  which  the  matter  is  denser  and  harder  than  in  the  intervening 
spaces.  Jalap  is  always  kept  in  the  shops  in  the  state  of  powder,  which  is  of  a 
yellowish-gray  colour,  and  when  inhaled  irritates  the  nostrils  and  throat,  and 
provokes  sneezing  and  coughing.  The  odour  of  the  root,  when  cut  or  broken, 
is  heavy,  sweetish,  and  rather  nauseous ;  the  taste  is  sweetish,  somewhat  acrid, 
and  disagreeable.  It  yields  its  active  properties  partly  to  water,  partly  to  alco- 
hol, and  completely  to  diluted  alcohol.  M.  Cadet  de  Gassicourt  obtained  from 
500  parts  of  jalap,  24  of  water,  50  of  resin,  220  of  gummy  extract,  12*5  of 
fecula,  12*5  of  albumen,  145  of  lignln,  163  of  saline  matters,  27  of  silica,  with 
a  loss  of  17  parts.  Buchner  and  Herberger  supposed  that  they  had  discovered 
a  basic  substance,  which  they  called ^a/apin.  G.  A.  Kayser  found  that  the  resin 
of  jalap  consists  of  two  portions,  one  of  which,  amounting  to  seven  parts  out  of 
ten,  is  hard  and  insoluble  in  ether,  the  other  is  soft  and  soluble  In  that  men- 
struum. The  hard  resin  he  named  rhodeoretin,  and  found  to  be  identical  with 
the  jalapiu  of  Buchner  and  Herberger.  By  reaction  with  the  alkalies  it  is  con- 
verted into  an  acid,  called  rhodeoretinic  acid.  Rhodeoretin  is  slightly  soluble 
in  water,  freely  so  in  alcohol,  and  insoluble  in  ether,  chloroform,  or  benzole j 


502  Jalapa.  part  i. 

and  the  alcoholic  solution  is  precipitated  both  by  ether  and  water.  It  is  dis- 
solved by  solutions  of  the  alkalies,  more  quickly  if  heated,  and  is  not  precipi- 
tated by  acids,  having  become  soluble  by  conversion  into  the  acid  above  referred 
to.  It  purges  violently  in  the  dose  of  three  or  four  grains,  and  is  supposed  to 
be  the  active  principle  of  jalap.  Mayer  has  confirmed  and  extended  the  obser- 
vations of  Kayser.  The  formula  of  rhodeoretin,  according  to  the  latter  chemist, 
is  C^^Hg-O,^,  according  to  the  former,  C^^Jd.^^.  (See  Chem.  Gaz.,  iii.  15,  and 
xi.  21.)  Khodeoretin  and  rhodeoretinic  acid  are  both  glucosides,  being  con- 
vertible by  the  action  of  acids  into  glucose  and  a  peculiar  substance  named  rlio- 
deoretinol.  (Feloiize  and  Fremy.)  The  proportion  of  resin  to  the  other  ingre- 
dients of  the  root  vai'ies  considerably  in  different  specimens.  According  to 
Gerber,  the  root  contains  7 '8  per  cent,  of  hard  resin,  3-2  of  soft  resin,  17*9  of 
extractive,  14-5  of  gummy  extract,  8'2  of  a  colouring  substance  which  becomes 
red  under  the  influence  of  the  alkaline  carbonates,  1-9  of  uncrystallizable  sugar, 
15-6  of  gum  mixed  with  some  saline  matters,  3"2  of  bassorin,  3-9  of  albumen, 
6"0  of  starch,  8'2  of  lignin,  with  some  water,  and  various  salts.  For  the  method 
of  obtaining  the  resin  of  jalap  pure,  see  JResina  Jalapse* 

Jalap  is  apt  to  be  attacked  by  worms,  which,  however,  are  said  to  devour  the 
amylaceous  or  softer  parts,  and  to  leave  the  resin  ;  so  that  the  worm-eaten  drug 
is  more  powerfully  purgative  than  that  which  is  sound.  Thus,  out  of  397  parts 
of  the  former,  M.  Henry  obtained  72  parts  of  resin,  while  from  an  equal  quan- 
tity of  the  latter  he  procured  only  48  parts.  Hence  worm-eaten  jalap  should 
be  employed  for  obtaining  the  resin,  but  should  not  be  pulverized,  as  it  would 
afford  a  powder  of  more  than  the  proper  .strength.  The  drug  is  also  liable  to 
^various  adulterations,  or  fraudulent  substitutions,  which,  however,  can  usually 
be  detected  without  difficulty.  Those  which  have  attracted  particular  attention 
are  mentioned  in  the  note  below.f   Jalap  should  be  rejected  when  it  is  light, 

*  True  jalap  varies  much  in  the  proportion  of  resin,  and  consequently  in  purgative 
power.  Dr.  E.  K.  Squibb  has  found  the  proportion  to  vary  from  11  per  cent,  in  the 
lower  grades  up  to  16-25  per  cent,  in  the  best  [A'ni.  Journ.  of  Pharm.,  Jan.  18G8,  p.  65); 
but  others  have  obtained  a  considerably  greater  proportion  than  the  largest  mentioned; 
and  Mr.  Charles  Umney  states  that,  in  a  fine  selected  specimen,  he  had  found  21-5  per 
cent.    {Pharm.  Journ.  and  Th-ans  ,  Dec.  1867,  p.  282.) 

f  Adultej-aticns,  Substitutio7is,  ij-c.  The  original  source  of  jalap  seems  to  be  failing, 
•while,  from  increased  population,  the  demand  in  the  general  market  has  been  increas- 
ing ;  so  that  the  supply  of  the  genuine  drug  is  insufficient;  and  other  substances,  more 
or  less  allied  to  jalap  in  appearance  or  medicinal  properties,  have  been  introduced  to 
supply  the  deficiency.  The  consequence  is  that  great  care  is  requisite  to  avoid  deception ; 
and  there  is  reason  to  believe  that  the  quality  of  the  medicine,  as  found  in  the  shops,  is 
deteriorating  from  the  fraudulent  admixture  of  these  inferior  substances  with  the  genuine 
drug  in  pulverization.  The  only  sure  remedy  for  this  great  evil  is  increased  production ; 
and  this  can  be  accomplished  only  by  the  cultivation  of  the  plant,  either  in  its  native 
Mexico,  or  in  other  countries  adapted  to  its  growth.  From  some  little  experience  with 
the  propagation  of  the  true  jalap  plant,  the  author  has  no  doubt  that  it  would  grow 
well  in  some  of  our  Southern  States,  especially  in  the  interior  high  grounds.  It  is  said 
that  some  isolated  attempts  have  been  made  by  the  native  Mexicans  to  cultivate  the 
plant,  and  that  the  products  of  this  cultivation  have  reached  the  European  market.  In 
a  communication  from  Dr.  G.  Naphegyi,  in  the  Med.  and  Surg.  Reporter  (April  18,  1868, 
p.  342),  it  is  stated  that  some  of  the  European  gardeners,  in  the  vicinity  of  the  city  of 
Mexico,  are  making  its  cultivation  a  subject  of  speculation;  and  an  order  was  issued  by 
the  late  Emperor  Maximilian,  to  the  Prefects  of  the  province  of  Jalapa,  recommending 
its  cultivation.  There  is,  therefore,  some  reason  to  hope  that  the  supply  of  this  valuable 
medicine  may  be  augmented. 

Among  the  inferior  kinds  of  jalap  are  specimens  of  the  genuine  root  which  appear  to 
have  been  partially  exhausted  in  their  aggregate  state  before  pulverization.  From  a 
pound  of  this  kind  Dr.  Squibb  obtained  only  1-8  per  cent,  of  resin.  The  rootlets  of  the 
tubers  are  sometimes  mixed  in  large  proportion  with  the  tubers  themselves.  The  same, 
chemist  found  in  a  lot  of  this  kind  2-2  per  cent,  of  resin.  {Am.  Journ.  of  Pharm.,  Jan. 
1868,  pp.  65-6.) 

Jalap  of  Tampico.  Considerable  quantities  of  a  tuberous  root  have  recently  been  imported 
into  Europe,  and  probably  also  into  this  country,  under  the  name  of  Tampico  jalap  ;  being    < 
distinguished  by  the  name  of  the  port  from  which  it  comes  from  the  true  jalap,  which  is 
brought  exclusively  from  Vera  Cruz.  Its  botanical  source  is  unknown,  but,  from  its  resem- 
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of  a  whitish  colour  internally,  of  a  dull  fracture,  sponpy,  or  friable.  Powders 
of  calomel  and  jalap,  taken  on  long  voyages  to  southern  climates,  are  said, 

blance  to  the  true  jalap,  it  is  probably  the  product  of  a  plant  belonging  to  the  same  family 
of  ConvolvulucetB.  According  to  M.  Ambrose  Andouurd,  it  is  the  same  as  tha  false  jalap 
described  by  M.  Guibourt  «w  the  larger  digitate  jalap  (jalap  digitc  nutjeur).  It  is  infe- 
rior to  the  true  jalap,  as  its  rosin  is  invariably  in  t^mallor  proportion,  and  chomically 
differs  from  that  of  the  true  jalap;  as  it  is  armo^t  wholly  soluble  in  cthor,  while  the 
genuine  yields  only  12  per  cent,  to  that  menstruum.  The  odour  of  the  Tampico  jalap  is 
said  closely  to  resemble  that  of  peat,  and  is  very  adhesive,  being  perceptible  even  in  the 
extract  and  resin.  This  udour  baa  been  conjecturally  ascribed  to  the  drying  of  the  tubers 
by  a  peat  tire.  The  finest  specimens  of  this  drug  yield  14  jK-r  cent,  of  resin,  while  in- 
ferior kinds  give  only  5  per  cent.  The  resin  is  said  to  be  purgative.  The  facts  in  this 
note  in  relation  to  Tampico  jalap  have  been  derived  from  a  paper  by  Mr.  Charles 
Umncy,  in  the  Pharm.  Journ.  and  Trans.  (Decemb.  1867,  p.  282);  as  the  author  has 
been  unable  to  procure  a  specimen  of  the  drug  on  the  genuineness  of  which  he  could 
rely.  {Note  to  the  thirteenth  edition.) 

Mechoacan.  Jalap  is  said  to  be  sometimes  adulterated  with  bryony  root;  but  no  instance 
of  the  kind  has  come  under  our  notice;  and  the  two  drugs  are  so  widely  difterent  that 
the  fraud  would  be  instantly  detected.  (See  Bi-yony,  in  Pari  Third.)  It  is  probable,  how- 
ever, that  the  adulteration  which  has  been  considered  as  bryony  root  is  the  mechoacan, 
which  in  Europe  is  sometimes  called  American  bryony,  and  was  formerly  erroneously 
supposed  to  be  derived  from  a  species  of  Bryonia.  Mechoacan  is  a  product  of  Mexico, 
which  was  taken  to  Europe  oven  before  the  introduction  of  jalap.  The  plant  producing 
it  has  been  conjectured  to  be  Ipomiea  macrorrhiza  of  Michaux,  which  is  believed  to  grow 
in  Mexico  near  Vera  Cruz,  as  well  as  in  our  Southern  States,  and  the  root  of  which  is 
said  to  weigh,  when  of  full  size,  from  fifty  to  sixty  pounds,  and,  according  to  Dr.  Bald- 
win, has  little  or  no  purgative  power.  But  this  origin  is  quite  uncertain;  and  Guibourt 
states,  in  one  of  his  most  recent  communications  to  the  journals,  that  what  is  sold  in 
Eirropo  under  the  name  of  mechoacan  is  certainly  the  product  of  Asclepias  Contraycrva 
of  the  Mexican  flora.  {Journ.  de  Pharm.  et  de  Chim.,4e  ser.,  iv.  98,  A.  D.  1866.)  Mechoa- 
can is  in  circular  slices,  or  fragments  of  various  shapes,  white  and  farinaceous  within,  and, 
as  found  in  the  European  markets,  generally  destitute  of  bark,  of  which,  however,  por- 
tions of  a  yellowish  colour  sometimes  continue  to  adhere.  The  larger  slices  are  sometimes 
marked  with  faint  concentric  striae;  and  upon  the  exterior  surface  are  brown  spots  and 
ligneous  points,  left  by  the  radicles  after  removal.  {Quibourt.)  Though  tasteless  when 
first  taken  into  the  mouth,  it  becomes  after  a  time  slightly  acrid.  It  is  very  feebly  pur- 
gative. We  have  seen  flat  circular  pieces  of  root,  mixed  with  jalap,  altogether  answer- 
ing this  description,  except  that  the  cortical  portion  still  remained,  between  which  and 
the  starchy  parenchyma  there  was  an  evident  line  of  division. 

Male  Jalap.  Fustform  Jalap.  Jalap  Stalks  A  drug,  formerly  known  in  our  markets* 
as  spurious  jalap,  sometimes  comes  mingled  with  the  genuine,  and  has  been  imported,  un- 
mixed, in  mistake  for  that  root.  It  is  the  same  with  that  referred  to  by  French  writers 
as  the  product  of  a  plant  denominated  male  jalap  in  Mexico,  and  named  by  M.  Ledanois 
Cotivolvulus  Orizabensis,  from  the  city  of  Orizaba,  in  the  neighbourhood  of  which  it 
grows  abundantly.  In  the  shops  of  Paris  the  drug  is  called  light  jalap,  and,  in  Guibourt's 
Histoire  des  Drogues,  is  described  under  the  title  of  fusiform  jalnp.  A  description  of  it 
was  first  published  in  this  country  by  Mr.  D.  B.  Smith,  in  a  paper  upon  Ipomaea  Jalapa, 
in  the  Am.  Journ.  of  Pharm,.  (ii.  22).  For  an  account  of  the  plant,  tne  reader  is  referred 
to  the  same  journal  (x.  224).  The  recent  root  is  large,  spindle-shaped,  sometimes  twenty 
inches  in  length,  branched  at  its  lower  extremity,  yellow  on  its  outer  surface,  and  white 
and  milky  within.  The  drug,  as  described  by  Guibourt,  is  in  circular  pieces,  two  or 
three  inches  in  diameter,  or  in  longer  and  more  slender  sections.  As  wo  have  seen  it, 
the  shape  of  the  pieces  is  often  such  as  to  indicate  that  the  root  was  sliced  transversely, 
and  each  circular  slice  divided  vertically  into  quarters.  The  horizontal  cut  surface  is 
dark  from  exposure,  unequal  from  the  greater  shrinking  in  desiccation  of  some  parts 
than  others,  and  presents  the  extremities  of  numerous  fibres,  which  are  often  concentric- 
ally arranged,  and  run  in  the  longitudinal  direction  of  the  root.  Internally  the  colour 
is  grayish,  and  the  texture,  though  much  less  compact  than  that  of  jalap,  is  sometimes 
almost  ligneous.  The  taste  is  at  first  slight,  but  after  a  time  becomes  somewhat  acrid 
and  nauseous.  The  root,  analyzed  by  M.  Ledanois,  yielded,  in  1000  parts,  80  of  resin, 
256  of  gummy  extract,  32  of  fecula,  24  of  albumen,  and  580  of  lignin.  It  has  cathartic 
.  properties  similar  to  those  of  the  true  jalap,  but  feebler,  requiring  to  be  given  in  a  dose 
of  from  thirty  to  sixty  grains  in  order  to  operate  eflectively.  The  proportion  of  resin, 
which  in  both  is  the  purgative  principle,  is  considerably  less  in  the  male  jalap;  while 
inat  of  lignin,  which  is  wholly  inert,  is  about  double.  {Journ.  de  Pharm.,  xxiv.  166.) 
This  resin,  according  to  G.  A.  Kayser,  difl^ers  from  jalap  resin  in  consisting  of  only  one 
principle,  which  is  entirely  soluble  in  ether.  But  both  resins  are  distinguished  from  all 
others  by  being  gradually.dissolved  in  concentrated  sulphuric  acid,  and!  deposited  again 


504  Jalapa.  part  t. 

when  brought  back,  to  have  become  consolidated,  and  so  far  chemically  altered 
as  plainly  to  exhibit  globules  of  mercury.  This  change  is  ascribed  by  Schacht 
and  Wackenroder  to  a  fungous  growth.  {Arch,  der  Fharm.,  xxxix.  239.)  The 
best  criterion  of  good  quality  in  jalap  is  the  proportion  of  its  resinous  constit- 
uent; and  all  specimens  intended  for  use  in  the  powdered  form,  or  in  any  liquid 
preparation,  should  be  rejected  if  it  contain  less  than  11  or  12  per  cent,  of  resin. 
Medical  Properties  and  Uses.  Jalap  is  an  active  cathartic,  operating  briskly 
and  sometimes  painfully  upon  the  bowels,  and  producing  copious  watery  stools. 
The  aqueous  extract  purges  moderately,  without  much  griping,  and  is  said  to 
increase  the  flow  of  urine.  The  portion  not  taken  up  by  water  gripes  severely. 
The  watery  extract  obtained  from  jalap,  previously  exhausted  by  rectified  spirit, 

after  some  hours  in  a  soft  state.  (Chem.  Gaz.,  no.  53;  from  Liebig's  Annalen.)  The  resin 
of  C.  Orizabensis,  which  has  been  unfortunately  named  jalapiti  by  Mayer,  is,  according 
to  that  chemist,  changed  by  boiling  with  baryta-water  into  an  acid  called  jalapic  acid ; 
and  both  jalapin  and  jalapic  acid  are  glucosides,  being  resolved  by  boiling  dilute  acid 
into  glucose,  and  a  peculiar  substance  which  he  designates  as  jalapinol.  (See  Journ.  de 
Pharm.,  3e  ser.,  xxix.  123.) 

Rose-scented  Jalap.  Overgrown  Jalap.  A  false  jalap  was  some  years  since  brought 
into  the  United  States,  difterent  from  anything  before  seen  in  our  market.  It  was  said 
to  have  been  imported  from  Mexico  into  New  York  in  considerable  quantities,  and  was 
offered  for  sale  under  the  name  of  overgrown  jalap.  A  specimen,  brought  to  Philadelphia, 
and  examined  by  a  Committee  of  the  College  of  Pharmacy,  presented  the  following 
characters.  It  was  in  light,  entire  or  vertically  sliced  tubers,  of  different  form  and  mag- 
nitude, spindle-shaped,  ovate,  and  kidney-forra,  some  as  much  as  six  inches  long  and 
three  thick,  others  much  smaller,  externally  somewhat  wrinkled,  with  broad  flattish 
light-brown  ridges,  and  shallow  darker  furrows,  internally  grayish-white,  with  distant 
darker  concentric  circles,  sometimes  uniformly  amylaceous,  of  a  dull  rough  fracture,  a 
loose  texture,  a  slight,  peculiar,  and  sweetish  odour,  and  a  feeble  jalap-like  taste.  The 
powder  was  of  a  light-gray  colour,  and  did  not  irritate  the  nostrils  or  throat  during 
pulverization.  The  root  differed  from  mechoacan  by  the  absence  of  the  marks  of  root- 
lets, and  from  male  jalap  by  the  want  of  a  fibrous  structure.  It  yielded  by  analysis,  in 
100  parts,  3  of  a  soft  and  4  of  a  hard  and  brittle  resin,  17  of  gummy  extractive,  28  of 
starch  and  inulin,  10  of  gum  and  albumen,  23-2  of  lignin,  and  14-8  of  saccharine  matter 
and  salts  of  lime,  including  loss.  In  doses  of  from  fifteen  to  twenty  grains  it  produced 
no  effect  on  the  system.  A  similar  root  was  described  by  Guibourt  by  the  name  of  rose- 
scented  jalap.  It  was  taken  to  France  from  Mexico,  mixed  with  genuine  jalap.  It  proved 
equally  inefficacious  as  a  purgative,  and  probably  had  the  same  origin.  This  spurious 
drug  is  probably  the  product  of  a  Convolvulus  or  Ipomaja.  See  report  by  Messrs.  Ellis, 
'Duhamel,  and  Ecky,  in  the  Am.  Journ.  of  Pharm.  (xiv.  289). 

Two  varieties  of  false  jalap,  imported  into  New  York,  are  described  by  Mr.  John  H, 
Currie  in  the  N.  Y.  Journ.  of  Pharm.  for  Jan.  1852.  The  first  corresponds  with  the  root 
above  described  as  that  of  Convolvulus  Orizabensis,  or  male  jalap,  both  in  appearance 
and  in  the  character  of  its  resinous  ingredient.  The  second  is  a  tuberous  root,  resembling 
in  shape,  colour,  and  size,  the  butternut,  or  fruit  of  Juglans  cinerea,  being  black  or  nearly 
so  externally,  dull  over  most  qf  the  surface  but  glossy  in  spots,  with  deep  longitudinal 
incisions,  internally  yellow  or  yellowish-white,  with  a  horny  fracture,  and  upon  the 
transversely  cut  surface  marked  with  sparse  dots,  as  if  from  delicate  fibres.  It  contains 
no  resin,  and  appears  to  be  inert. 

In  the  numbers  of  the  Jouryial  de  Pharmacie,  &c.  for  Dec.  1863  (p.  477),  and  for 
March,  1864  (p.  212),  three  other  tubers  are  described  by  M.  Guibourt,  which  have  been 
offered  in  the  market  for  jalap;  one  n&xaedi  false  jalap  of  New  Orleans,  because  imported 
into  France  from  that  city,  the  second  digitate  jalap  {jalap  digite)  from  the  arrangement 
of  its  component  tubers,  and  the  third  radiated  false-jalap  [faux-jalap  rayonne)  from  the 
stellate  appearance  of  the  cut  surface.  Our  space  will  not  permit  a  particular  description 
of  these  substances,  which  is  the  less  important,  as  they  are  not  likely  to  be  mistaken  for 
the  true  jalap  by  one  at  all  acquainted  with  the  characters  of  the  latter ;  and,  besides,  do 
not  appear  in  themselves  to  possess  any  valuable  properties.  "We  must,  therefore,  content 
ourselves  with  referring  to  the  original  papers.   [Notes  to  former  editions.) 

Another  false  jalap,  some  tubers  of  which  were  exhibited  to  Prof.  Procter  by  Mexi- 
cans, who  stated  that  they  were  produced  on  grounds  in  Mexico  belonging  to  them,  is 
described  by  him  in  the  Am.  Journ.  of  Pharm.  (Sept.  1868,  p.  389),  to  which  the  reader  is 
referred  for  a  particular  account  of  it.  Though  differing  in  shape. and  interior  structure 
from  genuine  jalap,  they  had  precisely  the  odour  of  that  product,  and  a  similar  wrinkled 
appearance  and  mottled  brown  colour  externally,  and  were  probably  derived  from  a 
plant  either  of  the  same  genus  as  jalap  or  one  closely  related  to  it.  {Note  to  the  thir- 
teenth edition.) 
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is  said  to  have  no  cathartic  effect,  but  to  operate  powerfully  by  uri no.  (Duncan.) 
The  alcoholic  extract,  usually  called  resiu  of  jalap,  purges  actively,  and  often 
produces  severe  griping.  From  these  facts,  it  would  a|)pear  that  the  virtues 
of  this  cathartic  do  not  depend  exclusively  upon  any  one  principle.  Experi- 
ments, however,  by  Mr.  John  C.  Long,  of  Philadeli)hia,  seem  to  show  that  the 
gummy  extract,  which  he  took  in  the  quantity  of  a  drachm  without  any  effect, 
is  inert;  while  the  soft  resin,  or  that  soluble  in  ether,  which  was  thought  to 
have  but  feeble  power,  if  any,  acted  powerfully  as  a  hydragoguo  cathartic,  in 
the  dose  of  three  grains.  {Am.  Journ.  of  P  bar  in.,  Nov.  1861,  p.  489.)  Jalap 
was  introduced  into  Europe  in  the  latter  part  of  the  sixteenth,  or  beginning  of 
the  seventeenth  century,  and  now  ranks  among  the  purgative  medicines  most 
extensively  employed.  It  is  applicable  to  most  cases  in  which  an  active  cathar 
tic  is  required,  and  from  its  hydragogue  powers  is  especially  adapted  to  the  treat- 
ment of  dropsy.  It  is  generally  given  in  connection  with  other  medicines,  which 
assist  or  qualify  its  operation.  In  dropsical  complaints  it  is  usually  combined 
with  bitartrate  of  potassa;  and  the  same  mixture  is  much  employed  in  the 
treatment  of  the  hip  disease,  and  scrofulous  affections  of  other  joints.  With 
calomel  it  forms  a  cathartic  compound,  which  has  long  been  highly  popular,  in 
the  United  States,  in  bilious  fever  and  other  complaints  attended  with  conges- 
tion of  the  liver  or  portal  circle.  In  overdoses  it  may  produce  dangerous  hyper- 
catharsis.    It  is  said  to  purge  when  applied  to  a  wound. 

The  dose  of  jalap  in  powder  is  from  fifteen  to  thirty  grains ;  of  the  resin,  or 
alcoholic  extract,  from  four  to  eight  grains;  of  the  extract  of  the  U.  S.  and  Br. 
Pharmacopoeias,  from  ten  to  twenty  grains.  The  latter  extract  is  preferable  to 
the  alcoholic,  as  it  more  completely  represents  jalap  itself.  The  dose  of  calomel 
and  jalap  is  ten  grains  of  each ;  of  bitartrate  of  potassa  and  jalap,  two  drachms 
of  the  former  and  ten  or  fifteen  grains  of  the  latter. 

Off.  Prep.  Extractum  Jalapae;  Fulvis  Jalapae  Compositus  ;  Pulvis  Scam- 
monii  Comp.,  Br.;  Resina  Jalapae  ;  Tinctura  Jalapse.  W. 

JUGLANS.  U.S, 
Butternut, 

The  inner  bark  of  the  root  of  Juglans  cinerea,    U.  S. 

JuQLANS.  Sex.  Syst.  Monoecia  Polyandria.  —  Nat.  Ord.  Juglandacese, 

Gen.  Ch.  Male.  Amentum  imbricated.  Caly.T  a  scale.  Corolla  six-parted. 
Filaments  four  to  eighteen.  Female.  Calyx  four-cleft,  superior.  Corolla  four- 
cleft.  Styles  two.  Drupe  coriaceous,  with  a  furrowed  nut.   Willd. 

Several  products  of  Juglans  regia,  or  common  European  walnut,  are  used 
medicinally  in  Europe.  The  hull  of  the  fruit  has  been  employed  as  a  vermifuge 
from  the  times  of  Hippocrates,  and  has  been  recommended  in  syphilis  and  old 
ulcers.  The  expressed  oil  of  the  fruit  has  been  deemed  efiBcacious  against  the 
tape-worm,  and  is  also  used  as  a  laxative  injection.  The  leaves,  long  occasion- 
ally employed  for  various  purposes  both  in  regular  and  domestic  practice,  have 
been  found  by  Professor  Negrier,  of  Angers,  in  the  highest  degree  efficacious  in 
scrofula.  He  gave  to  children  a  teacupful  of  a  pretty  strong  infusion,  or  six 
grains  of  the  aqueous  extract,  or  an  equivalent  dose  of  a  syrup  prepared  from 
the  extract,  two,  three,  or  four  times  a  day;  and  at  the  same  time  applied  a 
strong  decoction  to  the  ulcers,  and  as  a  collyrium  when  the  eyes  were  diseased. 
No  injury  ever  resulted  from  a  long-continued  use  of  the  remedy.  It  appears  to 
act  as  a  moderately  aromatic  bitter  and  astringent.  {Arch.  Gen.,  3e  serie,  x. 
399  and  xi.  41.)  They  are  said  also  to  have  proved  useful  as  a  topical  appli- 
cation in  malignant  pustule.  {Ibid.,  5e  ser.,  x.  609.)  The  leaves  of  our  J.  nigra, 
or  common  black  walnut,  and  those  oi  J.  cinerea,  the  only  officinal  species, 
probably  possess  the  same  properties. 

Juglans  cinerea.  Willd.  Sp.  Plant,  iv.  456;  Bigclow,  Am.  Med.  Bot.  ii.  115; 
Carson,  Illust.  of  Med.  Bot.  ii.  42,  pi.  86. — J.  catharlica.  Michaux,  iV.  Am. 
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Sylva,  i.  160.  This  is  an  indigenous  forest  tree,  known  in  different  sections  of 
the  country  by  the  names  of  butteryiut,  oilnut,  and  white  walnut.  In  favourable 
situations  it  attains  a  great  size,  rising  sometimes  fifty  feet,  with  a  trunk  three 
or  four  feet  in  diameter  at  the  distance  of  five  feet  from  the  root.  The  stem 
divides,  at  a  short  distance  from  the  ground,  into  numerous  nearly  horizontal 
branches,  which  spread  widely,  and  form  a  large  tufted  head.  The  young 
branches  are  smooth  and  of  a  grayish  colour,  which  has  given  origin  to  the 
specific  name  of  the  plant.  The  leaves  are  very  long,  and  consist  of  seven  or 
eight  pairs  of  sessile  leaflets,  and  a  single  petiolate  leaflet  at  the  end.  These 
are  two  or  three  inches  in  length,  oblong-lanceolate,  rounded  at  the  base,  acu- 
minate, finely  serrate,  and  somewhat  downy.  The  male  and  female  flowers 
are  distinct  upon  the  same  tree.  The  former  are  in  large  aments,  four  or  five 
inches  long,  hanging  down  from  the  sides  of  the  shoots  of  the  preceding  year's 
growth,  near  their  extremity.  The  fertile  flowers  are  at  the  end  of  the  shoots 
of  the  same  spring.  The  germ  is  surmounted  by  two  large  feathery,  rose- 
coloured  stigmas.  The  fruit  is  sometimes  single,  suspended  by  a  thin  pliable 
peduncle;  sometimes  several  are  attached  to  the  sides  and  extremity  of  the 
same  peduncle.  The  drupe  is  oblong-oval,  with  a  terminal  projection,  hairy, 
viscid,  green  in  the  immature  state,  but  brown  when  ripe.  It  contains  a  hard, 
dark,  oblong,  pointed  nut,  with  a  rough,  deeply  and  irregularly  furrowed  sur- 
face. The  kernel  is  thick,  oily,  and  pleasant  to  the  taste. 

The  butternut  grows  in  Upper  and  Lower  Canada,  and  throughout  the  whole 
northern,  eastern,  and  western  sections  of  the  old  United  States.  In  the  Middle 
States,  the  flowers  appear  in  May,  and  the  fruit  ripens  in  September.  The  tree, 
if  pierced  immediately  before  the  leaves  unfold,  yields  a  richly  saccharine  juice, 
from  which  sugar  may  be  obtained,  nearly  if  not  quite  equal  to  that  from  the 
sugar  maple.  The  wood,  though  neither  strong  nor  compact,  is  useful  for  some 
purposes  on  account  of  its  durability,  and  exemption  from  the  attacks  of  worms. 
The  fruit,  when  half-grown,  is  sometimes  made  into  pickles,  and,  when  ripe, 
affords  in  its  kernel  a  grateful  article  of  food.  The  bark  is  used  for  dyeing  wool 
a  dark-brown  colour,  though  inferior  for  this  purpose  to  that  of  the  black  wal- 
nut. It  is  said,  when  applied  to  the  skin,  to  be  rubefacient.  The  inner  bark  is 
the  medicinal  portion,  and  that  of  the  root,  being  considered  most  efficient,  is 
directed  by  the  Pharmacopoeia.    It  should  be  collected  in  May  or  June. 

On  the  living  tree,  the  inner  bark,  when  first  uncovered,  is  of  a  pure  white, 
which  becomes  immediately  on  exposure  a  fine  lemon  colour,  and  ultimately 
changes  to  deep  brown.  It  has  a  fibrous  texture,  a  feeble  odour,  and  a  pecu- 
liar, bitter,  somewhat  acrid  taste.  Its  medical  virtues  are  extracted  by  boiling 
water.  Dr.  Bigelow  could  detect  no  resin  in  the  bark;  and  the  presence  of 
tannin  was  not  evinced  by  the  test  of  gelatin,  though  a  brownish-black  colour 
was  produced  by  sulphate  of  iron. 

Medical  Projierties  and  Uses.  Butternut  is  a  mild  cathartic,  operating  with- 
out pain  or  irritation,  and  resembling  rhubarb  in  the  property  of  evacuating 
without  debilitating  the  alimentary  canal.  It  was  much  employed,  during  our 
revolutionary  war,  by  Dr.  Rush  and  other  physicians  attached  to  the  army.  It  is 
especially  applicable  to  cases  of  habitual  costiveness  and  other  bowel  affections, 
particularly  dysentery,  in  which  it  has  acquired  considerable  reputation.  In 
connection  with  calomel  it  has  sometimes  been  used  in  our  intermittent  and  re- 
mittent fevers,  and  other  complaints  attended  with  congestion  of  the  abdominal 
viscera.  It  is  given  in  the  form  of  decoction  or  extract,  never  in  substance.  The 
extract  is  officinal,  and  is  almost  always  preferred.  The  dose  of  it  is  from  twenty 
to  thirty  grains  as  a  purge,  from  five  to  ten  grains  as  a  laxative. 

Off.  Prep.  Extractum  Juglandis,  U.  S.  W. 
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JUNIPERUS.  U.S. 
Juniper. 

The  fruit  of  Juniperus  communis.  U.  S. 

Oenovrier  commiin,  Biiies  do  Gcni^vre,/>.;  Gemeiner  Wnchholder,  "WacLholderbeo- 
ren,  Germ.;  Oinopro,  ItaL;  Enebro,  Buyad  do  Enebro,  Span. 

JuNiPEUus.  Sex.  Syst.  DlcBcia  Monadelpbia.  —  NcU. Ord.  Pioaccaeor  Coniferae. 

Gen.  Ch.  Male.  Amentum  ovale.  Calyx  a  scale.  Corolla  none.  Stamens 
three.  Fkmale.  C'a/ya;  three -parted.  Petals  three.  Styles  three.  Berry  three- 
seeded,  irregular,  with  the  three  tubercles  of  the  calyx.    Willd. 

Juniperus  commicnis.  Willd.  Sp.  Plant,  iv.  853;  Woodv.  Med.  Hot.  p.  13, 
t.  6.  This  is  au  erect  evergreen  shrub,  usually  small,  but  sometimes  twelve  or 
fifteen  feet  high,  with  numerous  very  close  branches.  The  leaves  are  narrow, 
longer  than  the  fruit,  entire,  sharply  pointed,  channeled,  of  a  deep-green  colour, 
somewhat  glaucous  on  their  upper  surface,  spreading,  and  attached  to  the  stem 
or  branches  in  threes,  in  a  verticillato  manner.  The  flowers  are  dioecious,  and 
disposed  in  small,  ovate,  a.\illary,  sessile,  solitary  aments.  The  fruit  is  formed 
of  the  fleshy  coalescing  scales  of  the  ament,  and  contains  three  angular  seeds. 

The  common  juniper  is  a  native  of  Europe ;  but  has  been  introduced  into  this 
country,  in  some  parts  of  which  it  has  become  naturalized.  It  is  not  uncommon 
in  the  neighbourhood  of  Philadelphia.  The  plant  described  in  Bigelow's  Ame- 
rican Medical  Botany,  under  the  title  of  J.  communis,  and  very  common  in 
certain  parts  of  New  England,  deserves,  perhaps,  to  be  considered  a  distinct 
species.  It  is  a  trailing  shrub,  seldom  more  than  two  or  three  feet  high,  spread- 
ing in  all  directions,  throwing  out  roots  from  its  branches,  and  forming  beds 
which  are  often  many  rods  in  circumference.  The  name  of  J.  depressa  has  been 
proposed  for  it.  The  common  juniper  flowers  in  May,  but  does  not  ripen  its 
fruit  till  late  in  the  following  year.  All  parts  of  the  plant  contain  a  volatile  oil, 
which  imparts  to  them  a  peculiar  flavour.  The  wood  has  a  slight  aromatic  odour, 
and  was  formerly  used  for  fumigation.  A  terebinthinate  juice  exudes  from  the 
tree  and  hardens  on  the  bark.  This  has  been  erroneously  considered  as  identical 
with  sandarach.  The  peasantry  in  the  south  of  France  prepare  a  sort  of  tar, 
which  they  call  "huile  de  cade,^^  from  the  interior  reddish  wood  of  the  trunk 
and  branches,  by  a  distillation  per  descensum.  (See  Oil  of  Cade,  in  Part  III.) 
The  fruit  and  tops  of  juniper  are  the  only  officinal  parts. 

The  berries,  as  the  fruit  is  commonly  called,  are  sometimes  collected  in  this 
country,  and  parcels  are  occasionally  brought  to  the  Philadelphia  market  from 
New  Jersey.  But,  though  equal  to  the  European  in  appearance,  they  are  inferior 
in  strength,  and  are  not  much  used.  The  best  come  from  the  south  of  Europe, 
particularly  from  Trieste  and  the  Italian  ports.  They  are  globular,  more  or 
less  shrivelled;  about  as  large  as  a  pea;  marked  with  three  furrows  at  the  sum- 
mit, and  with  tubercles  from  the  persistent  calyx  at  the  base ;  and  covered  with 
a  glaucous  bloom,  beneath  which  they  are  of  a  shining  blackish-purple  colour. 
They  contain  a  brownish-yellow  pulp,  and  three  angular  seeds.  They  have  an 
agreeable  somewhat  aromatic  odour,  and  a  sweetish,  warm,  bitterish,  slightly 
terebinthinate  taste.  These  properties,  as  well  as  their  medical  virtues,  they 
owe  chiefly  to  a  volatile  oil.  (See  Oleum-  Juniperi.)  The  other  ingredients, 
according  to  Trommsdorfl",  are  resin,  sugar,  gum,  wax,  lignin,  water,  and  various 
saline  substances.  The  proportion  of  these  ingredients  varies  according  to  the 
greater  or  less  maturity  of  the  berries.  The  volatile  oil  is  most  abundant  in 
those  which  have  attained  their  full  growth  and  are  still  green,  or  in  those  which 
are  on  the  point  of  ripening.  In  the  latter,  Trommsdorfl"  found  one  per  cent,  of 
the  oil.  In  those  perfectly  ripe  it  has  been  partly  changed  into  resin,  and  in 
those  quite  black,  completely  so.*  The  berries  impart  their  virtues  to  water  and 
alcohol.    They  are  very  largely  consumed  in  the  preparation  of  gin. 

*  Fran/,  Steer  of  Cashaii,  in  a  more  recent  analysis,  found  the  sugar  to  be  glucose,  and, 
besides  the  principles  discovered  by  Tromnisdorff,  obtained  pectin,  malic  acid,  and  a 
peculiar  resia-like  substance,  which  ho  names  juniperin.    This  is  black,  with  a  yellow 
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The  tops  of  juniper  were  formerly  directed  by  the  Edinhurga  and  Dublin 
Colleges.  Their  odour  is  balsamic,  their  taste  resinous  and  bitterish,  and  they 
possess  similar  virtues  with  the  berries. 

Medical  Properties  and  Uses.  Juniper  berries  ai'e  gently  stimulant  and 
diuretic,  imparting  to  the  urine  the  smell  of  violets,  and  producing  occasionally, 
Avhen  largely  taken,  disagreeable  irritation  in  the  urinary  passages.  They  are 
chiefly  used  as  an  adjuvant  to  more  powerful  diuretics  in  dropsical  complaints; 
but  have  been  recommended  also  in  scorbutic  and  cutaueous  diseases,  catarrh  of 
the  bladder,  and  atonic  conditions  of  the  alimentary  canal  and  uterus.  They 
may  be  given  in  substance,  triturated  with  sugar,  in  the  dose  of  one  or  two 
drachms  three  or  four  times  a  day.  But  the  infusion  is  more  convenient.  It  is 
prepared  by  macerating  an  ounce  of  the  bruised  berries  in  apint  of  boiling  water, 
the  whole  of  which  may  be  taken  in  the  course  of  twenty-four  hours.  Extracts 
are  prepared  from  the  berries,  both  bruised  and  unbruised,  and  given  in  the  dose 
of  one  or  two  drachms ;  but,  in  consequence  of  the  evaporation  of  the  essential 
oil,  they  are  probably  not  stronger  than  the  berries  in  substance. 

Off.  Prep.   Infusum  Juniperi,  U.  S.;  Oleum  Juniperi.  W. 

JUNIPERUS  VIRGINIANA.  U,  S.  Secondary. 
Bed  Cedar. 

The  tops  of  Junipcrus  Yirginiana.  U.  S. 

JuNiPERUS.    See  JUNIPERUS. 

Juniperus  Virginiana.  Willd.  Sj).  Plant,  iv.  853;  Bigelow,  Am.  Med.  Bot. 
iii.  49;  Michaux,  N.  Am.  Sylv.  iii.  221.  This  species  of  Juniper,  commonly 
called  red  cedar,  is  an  evergreen  tree  of  slow  growth,  seldom  very  large,  though 
sometimes  rising  forty  or  fifty  feet,  with  a  stem  more  than  a  foot  in  diameter. 
It  has  numerous  very  close  branches,  which,  in  the  young  tree,  spread  out 
horizontally  near  the  ground ;  but,  as  the  tree  advances,  the  lower  branches 
slowly  decay,  leaving  the  trunk  irregular  with  knots  and  crevices.  The  leaves 
are  very  small,  fleshy,  ovate,  concave,  pointed,  glandular  on  their  outer  surface, 
ternate  or  in  pairs,  and  closely  imbricated.  Those  of  the  young  shoots  are  often 
much  longer  and  spreading.  The  leaves  closely  invest  the  extreme  twigs,  in- 
creasing with  their  growth,  till  ultimately  lost  in  the  encroachments  of  the  bark. 
"The  barren  flowers  are  in  oblong  aments,  formed  by  peltate  scales  with  the 
anthers  concealed  within  them.  The  fertile  flowers  have  a  proper  perianth,  which 
coalesces  with  the  germ,  and  forms  a  small,  roundish  berry,  with  two  or  three 
seeds,  covered  on  its  outer  surface  v»^ith  a  bright  blue  powder."  (Bigelow.) 

The  red  cedar  grows  in  all  latitudes  of  the  United  States,  from  Burlington, 
in  Vermont,  to  the  Gulf  of  Mexico  ;  but  it  is  most  abundant  and  vigorous  in  the 
southern  section.  The  interior  wood  is  of  a  reddish  colour,  and  highly  valuable 
on  account  of  its  great  durability.  Small  excrescences,  which  are  sometimes 
found  on  the  branches  of  the  tree,  are  popularly  used  as  an  anthelmintic,  under 
the  name  of  cedar  apples,  in  the  dose  of  from  ten  to  twenty  grains  three  times 
a  day.    The  tops  or  leaves  only  are  ofiicinal. 

They  have  a  peculiar  not  unpleasant  odour,  and  a  strong,  bitterish,  somewhat 
pungent  taste.  These  properties  reside  chiefly  in  a  volatile  oil,  and  are  readily 
imparted  to  alcohol.  The  leaves,  analyzed  by  Mr.  Wm.  J.  Jenks,  were  found  to 
contain  volatile  oil,  gum,  tannic  acid,  albumen,  bitter  extractive^  resin,  chloro- 

tint  in  thin  layers  by  transmitted  light,  brittle,  easily  pulverizable,  tasteless,  insoluble 
in  water  and  ether,  but  soluble  in  alcohol,  and  without  acid  or  alkaline  reaction.  A  sin- 
gular property  is  that,  when  rubbed  with  a  little  water,  it  changes  into  a  yellow  powder, 
which  is  perfectly  soluble  in  66  parts  of  water,  and  has  in  solution  an  unpleasant  bitter 
taste.  It  is  obtained  by  distilling  a  tincture  of  the  berries  until  nearly  all  the  alcohol  has 
passed  over,  pouring  the  residue  while  hot  into  a  vessel,  in  which  it  deposits  a  gum-resin 
on  cooling,  decanting  the  clear  liquid  and  reducing  it  with  a  gentle  heat  to  a  small  volume, 
and  allowing  it  to  stand.  A  yellow  powder  separates,  resembling  powdered  rhubarb,  which 
disappears  by  further  evaporation,  and  is  followed  by  resinous  drops,  which,  separated 
and  washed,  constitute  the  substance  in  question.  (Cheni.  Cent.  Blatt,  Dec.  31, 1856,  p.  951.) 
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phyll,  fixed  oil,  lime,  and  li^nin.  {Am.  Joum.  of  Pharm.,  xiv.  235.)  They 
Dear  a  cIohc  rorfemblance  to  the  louvi'S  of  Juniperus  Sabina,  from  which  they 
can  bo  certainly  distinguished  only  by  the  difference  of  odour. 

Medical  Properties  and  Uses.  The  resemblance  of  red  cedar  to  savine  ig 
said  also  to  extend  to  their  medical  properties  ;  the  former  beinj<-  considered, 
like  the  latter,  stimulant,  emmena^ogue,  diuretic,  and,  under  certain  circum- 
stances, diaphoretic.  It  is,  however,  much  less  energetic;  and,  though  advan- 
tage may,  as  has  been  asserted,  have  accrued  from  it  in  amenorrhcea,  chronic 
rheumatisui,  and  dropsy,  it  has  not  acquired  the  confidence  of  the  profession 
generally.  Kxtcrnally  applied  it  acts  as  an  irritant;  and  an  ointment,  prepared 
by  boiling  the  fresh  leaves  for  a  short  tin)e  in  twice  their  weight  of  lard,  with 
the  addition  of  a  little  wax,  is  employed  as  a  substitute  for  savine  cerate  in 
maintaining  a  purulent  discharge  from  blistered  surfaces.  Sometimes  the  dried 
leaves  in  powder  are  mixed  with  six  times  their  weight  of  resin  cerate,  and  used 
for  a  similar  purpose.  But  neither  of  these  preparations  is  as  effectual  as  the 
analogous  preparation  of  savine.*  W. 

KINO.  U.S.  Br. 
Kino. 

The  inspissated  juice  of  Pterocarpus  Marsuplum,  and  of  other  plants.  U.  S. 
The  inspissated  juice  obtained  from  incisions  made  in  the  trunk  of  Pterocarpus 
Marsupium.  Br. 

Kino,  Fr.jOerm.,  Ital.;  Quino,  Span. 

The  term  kino  was  originally  applied  to  a  vegetable  extract  or  inspissated 
juice,  taken  to  London  from  the  western  coast  of  Africa,  and  introduced  to  the 
notice  of  the  profession  by  Dr.  Fothergill.  Vegetable  products  obtained  from 
various  other  parts  of  the  world,  resembling  kino  in  appearance  and  properties, 
afterwards  received  the  same  name ;  and  much  confusion  and  uncertainty  have 
existed,  and  in  some  degree  still  exist,  in  relation  to  the  botanical  and  commer- 
cial history  of  the  drug.  We  shall  first  give  an  account  of  the  general  properties 
of  the  medicines  denominated  kino,  and  then  treat  of  the  several  varieties. 

General  Properties.  Kino,  as  found  in  the  shops,  is  usually  in  small,  irre- 
gular, angular,  shining  fragments,  seldom  so  largo  as  a  pea,  of  a  dark  reddish- 
brown  or  blackish  colour,  very  brittle,  easily  pulverizable,  and  affording  a  red- 
dish powder,  much  lighter  coloured  than  the  drug  in  its  aggregate  state.  If  in 
large  masses,  it  may  be  reduced  without  difficulty  into  these  minute  fragments. 
It  is  without  odour,  and  has  a  bitterish,  highly  astringent  taste,  with  a  somewhat 
sweetish  after-taste.  It  burns  with  little  flame,  and  does  not  soften  with  heat. 
It  imparts  its  virtues  and  a  deep-red  colour  to  water  and  alcohol.  Cold  water 
forms  with  it  a  clear  infusion.  Boiling  water  dissolves  it  more  largely ;  and  the 
saturated  decoction  becomes  turbid  on  cooling,  and  deposits  a  reddish  sediment. 
The  tincture  is  not  disturbed  by  water.  When  long  kept  it  often  gelatinizes, 
and  loses  its  astringency.  (See  TincturcC Kino.)  Kino  has  been  supposed  to 
consist  chiefly  of  a  modification  of  tannic  acid  or  tannin,  with  extractive,  gum, 
and  sometimes  probably  a  little  resin  ;  but  we  need  a  careful  analysis  of  the  dif- 
ferent well-ascertained  varieties.  The  aqueous  solution  is  precipitated  by  gel- 
atin, the  soluble  salts  of  iron,  silver,  lead,  and  antimony,  bichloride  of  mercury, 

*  In  the  Boston  Medical  ami  Surgical  Journal  (xl.  469),  several  cases  of  poisoning  are 
recorded  by  Dr.  S.  C.  Watt,  of  Gouverncur,  New  York,  resulting  frona  the  use  of  '■^  cedar 
oil,"  which  we  presume  to  be  the  volatile  oil  procured  by  distillation  from  the  red  cedar, 
though  no  information  on  that  point  is  given.  It  appears  that  this  oil  has  the  reputation 
of  producing  abortion,  and  was  taken,  in  three  of  the  cases  described,  with  a  view  to 
that  eU'ect.  In  one  instance  a  fluidrachm  was  taken,  in  another  a  fiuidounce,  and  in  both 
of  these  cases  recovery  took  place.  Two  of  the  cases  were  fatal.  The  symptoms  were 
burning  in  the  stomach,  souiotimos  vomiting,  violent  convulsions,  coma,  and  a  very 
slow  puLso.  The  operation  of  the  poison  was  mainly  on  the  brain.  No  abortive  effect 
was  experienced  in  either  case.  The  stomach,  on  examination  after  death,  showed  marks 
of  inflammation,  but  not  violent  {Note  to  the  ninth  edition.) 
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and  sulphuric,  nitric,  and  muriatic  acids.  The  precipitate  with  iron  is  of  an 
olive  or  greenish-black  colour.  The  alkalies  favour  the  solubility  of  kino  in 
water,  but  essentially  change  its  nature,  and  destroy  its  astringency. 

1.  East  India  Kino.  This  is  the  variety  at  present  probably  most  used,  and 
most  highly  esteemed,  and  the  only  one  recognised  by  the  British  Pharmaco- 
poeia. Its  origin  was  long  unknown.  It  is  now  ascertained,  through  the  united 
researches  of  Drs.  Pereira,  Royle,  Wight,  and  others,  to  be  the  product  of  Ptero- 
carpus  Marsupium,  a  lofty  tree,  growing  upon  the  mountains  of  the  Malabar 
coast  of  Hindostan.  Kino  is  the  juice  of  the  tree,  extracted  through  longitudinal 
incisions  in  the  bark,  and  afterwards  dried  in  the  sun.  Upon  drying  it  breaks  into 
small  fragments,  and  is  put  into  wooden  boxes  for  exportation.  It  is  collected 
near  Tellicherry,  and  exported  from  Bombay.  It  is  sometimes  imported  into  this 
country  directly  from  the  East  Indies,  but  more  commonly  from  London.  Prom 
a  communication  in  the  Journal  of  the  Asiatic  Society  of  Bengal,  by  the  Rev.  F. 
Mason,  it  appears  that  kino  is  also  collected  in  the  Tenasserim  provinces,  in  Fur- 
ther India,  and  has  been  exported  from  Maulmain  to  Europe.  It  is  produced  by 
a  tree  called  Pa-douck,  which  is  supposed  to  be  a  species  of  Pterocarpus ;  but  its 
precise  character  was  not  certainly  known.  {Am.  Journ.  of  Pharm.,  xxi.  134.) 
Dr.  Christisonhas  subsequently  recognised,  in  a  description  of  this  tree  furnished 
to  him  by  Mr.  Begbie,  of  Maulmain,  the  precise  characters  of  Pterocarpus  Mar- 
supium; so  that  this  kino  has  the  same  origin  with  that  from  Malabar. 

East  India  kino  is  in  small,  angular,  glistening  fragments,  of  a  uniform  con- 
sistence, appearing  as  if  formed  by  the  breaking  down  of  larger  masses.  The 
larger  fragments  are  opaque  and  nearly  black;  but  minute  splinters  are  some- 
times translucent,  and  of  a  deep  garnet  redness  when  viewed  by  transmitted 
light.  This  variety  of  kino  is  very  brittle,  readily  breaking  between  the  fingers, 
and  easily  pulverized,  affording  a  dark-reddish  powder,  a  portion  of  which,  re- 
sulting from  the  mutual  attrition  of  the  fragments,  is  often  found  interspersed 
among  them.  When  chewed,  it  softens  in  the  mouth,  adheres  somewhat  to  the 
teeth,  and  tinges  the  saliva  of  a  blood-red  colour.  In  odour,  taste,  and  chem- 
ical relations,.it  corresponds  with  the  account  already  given  of  kino  in  general. 
According  to  Yauquelin,  it  contains  15  per  cent,  of  tannin  and  peculiar  extract- 
ive, 24  of  red  gum,  and  1  of  insoluble  matter.  But  new  views  have  been  ad- 
vanced as  to  its  composition.  When  kino  is  boiled  in  water,  the  decoction  de- 
posits on  cooling  a  bright-red  substance  ;  and  a  similar  deposition  takes  place 
when  a  cold  filtered  aqueous  solution  is  long  exposed  with  a  broad  surface  to 
the  air.  Dr.  Gerling  considers  this  deposit  as  the  result  of  the  combination  of 
oxygen  with  kino-tannic  acid,  and  calls  it  kino-red.  (Chem.  Gaz.,  ix.  260;  from 
Liebig's  Annalen.)  Hennig,  who  has  examined  East  India  kino  with  some 
care,  considers  this  kino-red  as  a  colouring  matter  in  intimate  combination  with 
the  tannic  acid,  which  he  is  disposed  to  think  identical  in  its  pure  state  with 
the  tannic  acid  of  galls;  and  he  extends  the  same  views  to  the  other  forms  of 
this  astringent  principle  which  give  greenish  precipitates  with  the  salts  of  ses- 
quioxide  of  iron,  and  which  are  generally  behoved  to  be  somewhat  different  as 
they  occur  in  different  plants.  Finding  this  red  colouring  matter  to  possess  acid 
properties,  he  has  named  it  kinoic  acid.  According  to  Hennig,  kino  consists  of 
tannic  acid  with  a  trace  of  gallic  acid,  kinoic  acid,  pectin,  ulmic  acid,  and  inor- 
ganic salts  with  excess  of  earthy  bases.  (See  Am.  Journ.  of  Pharm.,  xv.  544.) 

2.  West  India  or  Jamaica  Kino.  This  is  believed  to  be  the  product  of  the 
Coccoloba  uvifera,  or  sea-side  grape,  a  tree  twenty  feet  or  more  in  height,  bear- 
ing beautiful  broad  shining  leaves,  and  large  bunches  of  purple  berries,  to  which 
it  owes  its  vernacular  name.  It  grows  in  the  West  Indies  and  neighbouring 
parts  of  the  continent.  The  kino  is  said  to  be  obtained  by  evaporating  a  de- 
coction of  the  wood  and  bark,  which  are  very  astringent.  Many  years  since,  a 
thick  reddish-brown  liquid  was  imported  into  Philadelphia  from  the  West 
Indies,  which,  when  dried  by  exposure  to  the  air  in  shallow  vessels  or  by  heat, 
afforded  an  extract  having  all  the  properties  of  kino,  for  which  it  was  sold  by 
the  druggists.  This  has  been  long  exhausted;  but  some  years  since,  a  consid- 
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erable  quantity  of  West  India  kino  was  brought  into  this  market,  which  may 
Btill  t-ntcr  into  tlie  consumption  of  the  country.  It  was  contained  in  lar^o 
gourds,  into  wiiich  it  was  evidently  poured  while  in  a  liquid  or  semi-liquid  state, 
and  then  allowed  to  harden.  We  have  specimens  of  this  kino  in  our  possession. 
When  taken  from  the  gourd,  it  breaks  into  fragments  of  various  sizes,  upon 
an  avcraj^e  about  as  large  as  a  hazelnut,  and  having  some  tendency  to  the  rect- 
angular form.  The  consistence  of  these  fragments  is  uniform,  their  surface 
smooth  and  shining,  and  their  colour  a  dark  reddish-brown,  approaching  to 
black.  They  are,  Ijowover,  not  so  glistening,  nor  so  black  as  the  Kast  India 
kino.  In  mass  they  are  quite  opaque,  but  in  thin  .splinters  are  translucent  and 
of  a  ruby  redness.  They  are  readily  broken  by  the  fingers  into  smaller  frag- 
ments, are  easily  pulverized,  and  yield  a  dull-reddish  powder,  considerably 
lighter-coloured  than  that  of  the  former  variety.  The  West  India  kino  is  with- 
out odour,  and  has  a  verj'  astringent,  bitterish  taste,  with  a  scarcely  observable 
sweetish  after-taste.  It  adheres  to  the  teeth  when  chewed,  though  rather  less 
than  the  East  India  variety,  and  colours  the  saliva  red.  The  solubility  of  Ja- 
maica kino  was  very  carefully  examined,  at  our  request,  by  Dr.  Robert  Bridges, 
of  this  city,  who  found  that  cold  water  dissolved  89  per  cent.,  and  ordinary  of- 
ficinal alcohol  94  per  cent.  The  portion  dissolved  by  alcohol  and  not  by  water 
was  probably  of  a  resinous  nature;  as  it  appeared  to  be  viscid,  and  very  much 
impeded  the  filtration  of  the  watery  solution.  Considering  the  nature  of  this 
substance,  the  form  of  kino  in  which  it  was  found  is  probably,  like  that  from  the 
East  Indies,  an  inspissated  juice.  Guibourt,  who  states  that  Jamaica  kino  is 
but  slightly  dissolved  by  cold  water,  must  have  operated  on  a  different  product. 

3.  South  American  Kino.  Caracas  Kino.  In  1839,  when  the  4th  edition 
of  this  Dispensatory  was  published,  an  astringent  extract  was  described,  which 
had  recently  been  introduced  into  our  market,  derived,  as  we  were  informed, 
from  Caracas,  and  known  by  that  name  to  the  druggists.  Since  that  period  it 
has  come  much  more  extensively  into  use.  It  is  probably  the  same  as  that  de- 
scribed by  Guibourt,  in  the  last  edition  of  his  History  of  Drugs,  as  the  kino  of 
Columbia.  As  imported,  this  variety  of  kino  is  in  large  masses,  some  weighing 
several  pounds,  covered  with  thin  leaves,  or  exhibiting  marks  of  leaves  upon 
their  unbroken  surface,  externally  very  dark,  and  internally  of  a  deep  reddish- 
brown  or  dark  port-wine  colour.  It  is  opaque  in  the  mass,  but  translucent  in 
thin  splinters,  very  brittle,  and  of  a  fracture  always  shining,  but  in  some  masses 
wholly  rough  and  irregular,  in  others  rough  only  in  the  interior,  while  the  outer 
portion,  for  an  inch  or  two  in  depth,  breaks  with  a  rather  smooth  and  uniform 
surface,  like  that  of  the  West  India  kino.  This  outer  portion  is  easily  broken 
into  fine  angular  fragments,  while  the  interior  crumbles  quite  irregularly.  Some 
of  the  masses  are  very  impure,  containing  pieces  of  bark,  wood,  leaves,  &c.; 
others  are  more  homogeneous,  and  almost  free  from  impurities.  The  masses 
are  broken  up  by  means  of  a  mill  so  as  to  resemble  East  India  kino,  from  which, 
however,  this  variety  differs  in  being  more  irregular,  less  sharply  angular,  more 
powdery,  and  less  black.  On  comparing  the  finer  and  more  angular  portions 
of  the  masses  with  the  West  India  kino,  we  were  strongly  struck  with  their 
resemblance;  and  in  fact  could  discover  no  difference  between  the  two  varieties 
either  in  colour,  lustre,  taste,  the  colour  of  the  powder,  or  other  sensible  pi*o- 
perty.  South  American  kino  was  found  by  Dr.  Bridges  to  yield  935  per  cent, 
to  cold  water,  and  93  per  cent,  to  alcohol ;  so  that,  while  it  has  almost  the  same 
solubility  as  Jamaica  kino  in  alcohol,  it  is  somewhat  more  soluble  in  cold  water. 
The  aqueous  solution,  in  this  case,  was  not  embarrassed  by  the  adhesive  matter 
which  impeded  the  filtration  in  the  former  variety;  and  the  want  of  a  minute 
proportion  of  resinous  matter  in  the  South  American  kino  is  the  only  dif- 
ference we  have  discovered  between  the  two  drugs.  It  is  not  improbable  that 
ihey  are  derived  from  the  same  plant;  and  there  is  no  difficulty  in  supposing 
that  this  may  be  the  Coccoloba  uvifera,  as  that  tree  grows  as  well  upon  the 
continent  as  in  the  islands. 

4.  African  Kino.  The  original  kino  employed  by  Dr.  Fothergill  was  known 
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to  be  the  produce  of  a  tree  growing  in  Senegal,  and  upon  the  banks  of  the 
Gambia,  on  the  western  coast  of  Africa;  but  the  precise  character  of  the  tree 
was  not  ascertained  until  a  specimen,  sent  home  by  Mungo  Park  during  his  last 
journey,  enabled  the  English  botanists  to  decide  that  it  was  the  Pterocarpiis 
erinaceus  of  Lamarck  and  Poiret.*  The  Edinburgh  and  Dublin  Colleges  ac- 
cordingly referred  kino  in  chief  to  this  plant ;  but,  in  so  doing,  overlooked 
the  fact  that  not  one  of  the  varieties  now  used  is  brought  from  Africa.  The 
importation  of  African  kino  has  long  ceased;  and  the  most  experienced  phar- 
macologist cannot  speak  with  certainty  of  having  seen  a  specimen.  That  de- 
scribed by  Guibourt  has  turned  out  to  be  the  Butea  gum  ;^  and  the  description 
in  the  first  edition  of  Christison's  Dispensatory  evidently  applies  to  the  common 
East  India  kino.  A  specimen  given  to  Dr.  A.  T.  Thomson  as  African  kino,  and 
described  in  his  Dispensatory,  is  certainly  not  the  drug  spoken  of  by  Fothergill, 
but  rather  resembles  the  Butea  gum. 

As  described  by  Fothergill,  the  African  kino,  for  which  he  proposed  the  name 
of  gummi  rubrum  astringens  Qambinense,  was  in  lumps  of  about  the  size  of 
those  of  gum  Senegal  or  dragon's  blood,  and  so  similar  in  appearance  to  the 
latter  that  a  good  judge  might  easily  be  deceived.  These  lumps  were  hard, 
brittle,  opaque,  and  almost  black;  but  minute  fragments  were  reddish  and 
transparent  like  garnet.  The  drug  was  inodorous,  of  a  strongly  astringent  and 
sweetish  taste,  and  soluble  in  water  to  the  extent  of  about  five  or  six  parts  out 
of  seven,  forming  a  deep- red  astringent  infusion.  There  can  be  little  doubt  that 
this  variety  of  kino  is  a  concrete  juice,  Avhich  exudes  either  spontaneously  or 
from  wounds  in  the  bark,  and  hardens  in  the  air.  {Med.  Obs.  and  Inq.,  i.  358.) 

5.  Botany  Bay  Kino.  This  is  the  concrete  juice  of  Eucalyptus  resinifera, 
or  brown  gum  tree  of  New  Holland,  a  lofty  tree,  belonging  to  the  class  and 
order  Icosandria  Monogynia,  and  the  natural  order  Myrtacese.  This  tree  attains 
a  very  great  size,  individuals  sometimes  rising  as  high  as  three  hundred  and 
forty  feet ;  and  an  instance  is  known  in  which  the  diameter  of  the  trunk,  four  feet 
from  the  ground,  exceeded  nineteen  feet.  The  wood,  notwithstanding  the  rapid 
growth  of  the  tree,  is  hard  and  heavy,  and  well  adapted  to  cabinet  work.  A  speci- 
men of  the  tree  taken  to  Algeria  is  flourishing  there ;  and  there  is  little  doubt  that 
it  might  be  introduced  into  our  Southern  States.  {Avi.  Journ.  of  Pharm.,  Sept. 
1865,  p.  393.)  When  the  bark  is  wounded,  the  juice  flows  very  freely,  and 
hardens  in  the  air.  According  to  Mi'.  White,  a  single  tree  is  capable  of  furnish- 
ing 500  pounds  of  kino  in  one  year.  ( Whitens  Voyage.)  Duncan  states  that 
specimens  of  the  juice  have  reached  Great  Britain  in  the  fluid  form,  and  that, 
when  he  first  examined  kino  in  1802,  it  was  common,  and  was  the  finest  kind 
in  commerce.  According  to  information  received  by  Dr.  Thomson,  its  impor- 
tation into  Great  Britain  must  have  ceased  soon  after  that  period  (  TJiomson's 
Dispensatory,  1826,  p.  506) ;  but  Dr.  Pereira  speaks  of  it  as  imported  in  boxes, 

*  A  particular  account  of  Pterocarpus  erinaceus  and  its  concrete  juice,  with  a  figure  by 
Dr.  W.  F.  Daniell,  is  contained  in  the  Pharm.  Journ.  for  August,  1854  (vol.  xiv.  p.  55). 

f  Bidca  gum  is  the  concrete  juice  of  the  Butea  frondosa  or  Dhak-tree  of  Hindostan. 
The  juice  flows  from  natural  fissures,  and  from  wounds  made  in  the  hark  of  the  tree, 
and  quickly  hardens.  It  is  in  small  elongated  tears,  or  irregular  angular  masses,  less  in 
size  than  a  grain  of  barley,  apparently  black  and  opaque,  but  translucent  and  of  a  ruby- 
red  colour,  when  examined  in  small  fragments  by  transmitted  light.  Many  of  the  tears 
have  small  portions  of  bark  adhering  to  them.  They  are  very  brittle,  and  readily  pul- 
verizable,  yielding  a  reddish  powder.  They  are  very  astringent  to  the  taste,  do  not  ad- 
here to  the  teeth  when  chewed,  and  tinge  the  saliva  red.  The  relations  of  this  product 
to  water,  alcohol,  and  other  chemical  reagents  are  nearly  the  same  as  those  of  ordinary 
kino.  "When  freed  from  impurities,  consisting  of  from  15  to  25  per  cent,  of  wood,  bark, 
sand,  &c.,  it  contains,  according  to  Mr.  E.  Solly,  73-26  per  cent,  of  tannin,  5-05  of  solu- 
ble extractive,  and  21-67  of  gum  and  other  soluble  substances.  'It  is  used  in  the  arts  in 
India,  and  might  undoubtedly  be  employed  as  kino  in  medicine.  It  is,  however,  very 
seldom  imported  into  England,  and  never,  at  present,  into  this  country.  Dr.  Pereira 
found  a  quantity  in  an  old  drug  store  in  London,  and  sent  a  portion  to  Guibourt,  from 
which  that  writer  drew  up  his  description  of  African  kino.  It  is  possible  that  the  kino 
which  formerly  reached  us,  full  of  small  pieces  of  wood,  bark,  &c.,  may  have  been  the 
Butea  gum. 
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and  has  himself  met  with  a  parcel  of  it  from  Van  Dienien's  Land.  AinHlie  in- 
forms us  that  he  has  seen  it  in  the  markets  of  Ilindostan.  Until  after  the  pub- 
lieation  of  the  tenth  edition  of  this  Dispensatory,  wo  had  never  met  with  it  in 
this  country;  but  a  specimen  was  afterwards  presented  to  us  by  Mr.  S.  W.  Os- 
good, drufrgist,  of  New  York,  with  the  information  that  it  had  been  brought  to 
that  city  in  a  vessel  directly  from  western  Australia.* 

The  .•specimen  examined  by  Pereira  was  in  irregular  masses,  many  of  them  in 
the  form  of  tears  as  large  as  those  of  Senegal  gum.  "  The  purer  pieces  were 
vitreous,  almost  black  in  the  mass,  but  transparent  and  of  a  beautiful  ruby-red 
in  small  and  thin  fragments.  Some  of  the  jiieces,  however,  were  opaque  and 
dull,  from  the  intermixture  of  wood  and  other  impurities."  This  variety  of  kino 
is  brittle,  with  a  resinous  unequal  fracture,  and  yields  a  reddish-brown  powder. 
It  is  infusible,  without  odour,  of  an  astringent  taste  followed  by  sweetness,  and 
when  long  chewed  adheres  to  the  teeth.  {Duncan.)  It  swells  up  and  becomes 
gelatinous  with  cold  water,  yielding  a  red  solution,  which  gives  precipitates 
with  lime-water,  gelatin,  and  sesquichloride  of  iron,  but  not  with  alcohol  or 
tartar  emetic.  With  rectified  spirit  it  also  becomes  gelatinous,  and  forms  a  red 
tincture,  which  is  not  precipitated  by  water.  {Pereira.)  White  states  that  only 
one-sixth  of  this  kino  is  soluble  in  water;  Guibourt  found  it  wholly  soluble  with 
the  exception  of  foreign  matters ;  and  Dr.  Thomson  informs  us  that  water  at 

*  Of  the  specimen  presented  to  us  by  Mr.  Osgood,  one  portion  is  in  the  liquid  state, 
consisting,  I  presume,  of  the  juice  of  the  tree  not  yet  inspissated,  another  portion  is  con- 
crete. The  liquid,  which  is  contained  in  a  corked  and  sealed  bottle,  is  of  a  deep  reddish- 
brown  colour,  transparent  and  redder  in  very  thin  layers,  and  somewhat  viscid,  with  a 
slight  solid  deposit.  The  concrete  parcel  consists,  for  the  most  part,  of  very  small  grains, 
from  the  size  of  powdery  particles  up  to  that  of  a  pea.  But  with  these  are  mixed  pieces 
of  a  larger  size,  and  two  of  them  comparatively  very  large,  being  not  less  than  two  or 
three  inches  long  by  an  inch,  more  or  less,  in  breadth  and  thickness.  These  latter  con- 
sist of  a  thick  irregular  deposit  of  the  concrete  juice  on  pieces  of  a  thick,  spongy,  soft,  and 
very  brittle  bark,  which  may  be  easily  broken  by  the  nail,  and  fragments  of  which  of 
all  sizes  are  mixed  with  the  proper  kino,  which  it  resembles  in  colour,  though  somewhat 
lighter.  In  the  irregular  angular  form  of  its  granules,  their  dark  reddish-brown  colour 
and  shining  surface,  their  extreme  brittleness  and  ready  pulverization,  the  reddish  colour 
of  their  powder,  and  their  astringent  bitterish  taste,  this  drug  corresponds  closely  with 
the  more  common  varieties  of  kino;  and,  if  deprived  of  the  cortical  matter  with  which 
it  is  mingled,  might,  I  have  no  doubt,  bo  used  advantageously  for  the  general  purposes 
of  the  medicine.  If  the  juice  could  be  imported  in  quantities,  and  inspissated  here,  a  pure 
product  might  be  ensured.  Examined  at  our  request  by  Prof  Procter,  this  kino  formed, 
when  rubbed  with  water,  a  soft  adhesive  mass,  and  yielded  to  the  water  67  per  cent,  of' 
its  weight  in  solution;  though,  as  it  was  very  slowly  dissolved,  more  might  have  been 
taken  up  by  the  water,  had  the  treatment  been  longer  continued.  Alcohol  of  sp.  gr.  0-835 
dissolved  the  whole  with  the  exception  of  1-5  grains,  which  might  well  have  been  im- 
purity ;  as  particles  of  the  bark  may  have  been  embedded  in  the  fragments  examined. 
The  tincture  was  not  precipitated  by  water  The  watery  solution  gave  precipitates  with 
gelatin,  lime-water,  sesquichloride  of  iron,  and  sulphate  of  copper,  and  slight  ones  with 
corrosive  sublimate  and  tartar  emetic.  {Note  to  the  eleventh  edition.) 

The  liquid  referred  to  in  the  preceding  paragraph  was  afterwards  examined  by  Prof. 
Procter,  with  the  following  results.  Evaporated  to  dryness,  it  yielded  13  per  cent,  of 
solid  product,  resembling  kino  in  appearance  and  taste.  With  reagents  it  acted  like 
a  solution  of  kino,  being  precipitated  copiously  by  gelatin,  acetate  of  lead,  and  lime- 
water,  and  yielding  a  greenish-olack  colour  with  the  salts  of  scsquioxide  of  iron.  Dr. 
Pereira  found  in  Botany  Bay  kino  a  peculiar  poctin-like  substance,  which  he  named 
eucalvptin,  a  characteristic  property  of  which  was  that  it  was  precipitated  from  the  tinc- 
ture by  solution  of  ammonia;  and  Prof.  Procter  found  this  juice  to  act  similarly  when 
treated  in  the  same  manner.  {Am.  Joum.  of  Pharm.,  May,  1859,  p.  228.) — Note  to  the 
twelfth  edition. 

A  similar  liquid  is  now  taken  to  Europe  from  Australia,  and  has  been  briefly  noticed, 
after  M.  Stanislas  Martin,  in  the  Journal  de  Pharmacy  (4g  s6r.,  iv.  51,  A.  D.  J866).  It 
is  found,  he  says,  in  English  commerce,  in  which  it  is  known  by  the  name  of  kino  juice. 
It  has  a  fine  deep-red  colour,  a  slightly  aromatic  odour,  and  a  decidedly  astringent  taste, 
and  on  evaporation  yields  a  genuine  kino.  It  is  not,  however,  always  equally  strong, 
the  richest  yielding  40  per  cent,  of  extract.  New  as  this  product  is  in  commerce,  it  has 
already  been  made  the  subject  of  adulteration ;  a  certain  proportion  of  catechu  being 
sometimes  added  to  it  during  evaporation.  The  fraud,  however,  is  revealed  by  the  sweet 
taste  imparted  to  the  mixture.  {Note  to  the  thirteenth  edition.) 
33 
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60°  dissolves  more  than  one-half.  These  writers  must  have  experimented  with 
different  substances.  According  to  Dr.  Duncan,  alcohol  dissolves  the  whole  ex- 
cept impurities;  and  the  tincture,  with  a  certain  proportion  of  water,  lets  fall  a 
copious  red  deposit,  but  with  a  large  proportion  it  only  becomes  slightly  turbid. 

It  is  said  that  catechu,  broken  into  small  fragments,  has  sometimes  been  sold 
as  kino.  Fortunately,  little  injury  can  resultfrom  the  substitution,  as  the  medical 
virtues  of  the  two  substances  are  very  nearly  the  same. 

Medical  Properties  and  Uses.  Kino  is  powerfully  astringent,  and  in  this 
country  is  much  used  for  the  suppression  of  morbid  discharges.  In  diarrhoea, 
not  attended  with  febrile  excitement  or  inflammation,  it  is  often  an  excellent 
adjunct  to  opium  and  the  absorbent  medicines,  and  is  a  favorite  addition  to  the 
chalk  mixture.  It  is  also  used  in  chronic  dysentery  when  astringents  are  admis- 
sible; in  leucorrhcea  and  diabetes;  and  in  passive  hemorrhages,  particularly 
that  from  the  uterus.     It  was  formerly  used  in  intermittent  fever. 

It  may  be  given  in  powder,  infusion,  or  tincture.  The  dose  of  the  powder  is 
from  ten  to  thirty  grains.  The  infusion,  which  is  a  very  convenient  form  of  ad- 
ministration, may  be  made  by  pouring  eight  fluidounces  of  boiling  water  on  two 
drachms  of  the  extract,  and  straining  when  cool.  Aromatics  may  be  added,  if 
deemed  advisable.  The  dose  is  a  fluidounce.  The  proportion  of  alcohol  in  the 
tincture  renders  it  frequently  an  unsuitable  preparation. 

Locally  applied,  kino  is  often  productive  of  benefit.  Its  infusion  is  useful  as 
an  injection  in  leucorrhcea  and  obstinate  gonorrhoea,  and  thrown  up  the  nostrils 
we  have  found  it  very  efficacious  in  suppressing  epistaxis.  A  case  of  obstinate 
hemorrhage  from  a  wound  in  the  palate,  after  resisting  various  means,  yielded 
to  the  application  of  powdered  kino,  which  was  spread  thickly  on  lint,  and 
pressed  against  the  wound  by  the  tongue.  The  powder  is  also  a  very  useful  ap- 
plication to  indolent  and  flabby  ulcers. 

Off.  Prep.  Pulvis  Catechu  Compositus,  Br.;  Pulvis  Kino  Corapositus,  Br.; 
Tinctura  Kino.  W. 

KRAMERIA.  U.S. 
Rhatany. 

The  root  of  Krameria  triandra.  U.  S. 

Off.Syn.  KRAMERI.E  RADIX.  Rhatany  Root.  The  dried  root  of  Kra- 
meria triandra.  Br. 

RaUinhia,  Fr.;  Ratanhiawurzel,  Germ.;  Eatania,  Hal.,  Span. 

Krameria.  Sex.  Syst.  Tetrandria  Monogynia.  —  iVa^.  OrcZ.  Polygalese,  De 
Gand.  Krameriaceae,  Lindley. 

Gen.  Ch.  Calyx  none.  Corolla  four-petaled;  the  superior  nectary  three- 
parted,  and  inferior  two-leaved.    Berry  dry,  echinated,  one-seeded.    Willd. 

Krameria  triandra.  Ruiz  and  Pavon,  Flor.  Peruv.  i.  61.  The  rhatany  plant 
is  a  shrub,  having  a  long,  much  branched,  spreading  root,  of  a  blackish-red 
colour;  with  a  round,  procumbent,  very  dark-coloured  stem,  divided  into  nu- 
merous branches,  of  which  the  younger  are  leafy  and  thickly  covered  with  soft 
liairs,  giving  them  a  white,  silky  appearance.  The  leaves  are  few,  sessile,  oblong- 
ovate,  pointed,  entire,  presenting  on  both  surfaces  the  same  silky  whiteness  with 
the  young  branches.  The  flowers  are  lake-coloured,  and  stand  singly  on  short 
peduncles  at  the  axils  of  the  upper  leaves.  There  are  only  three  stamens.  The 
nectary  consists  of  four  leaflets,  of  which  the  two  upper  are  spatulate,  the  lower 
roundish  and  much  shorter  :  it  does  not  correspond  with  the  generic  character 
of  Willdenow,  which  was  drawn  from  the  Krameria  Ixina.  The  fruit  is  globu- 
lar, of  the  size  of  a  pea,  surrounded  by  stiff  reddish-brown  prickles,  and  fur- 
nished with  one  or  two  seeds.  The  name  rhatany  is  said  to  express,  in  the 
language  of  the  Peruvian  Indians,  the  creeping  character  of  the  plant. 

This  species  of  Krameria  is  a  native  of  Peru,  growing  in  dry  argillaceous  and 
sandy  places,  and  abundant  about  the  city  of  Huanuco.  It  flowers  at  all  sea- 
sons, but  is  in  the  height  of  its  bloom  in  October  and  November.    The  root  is 
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dug  up  after  the  rains,  Tschudi  states  that  most  of  the  rhatany  now  exported 
is  obtained  in  the  southern  provinces  of  Peru,  particularly  in  Arica  and  Islay. 
(Trav.  in  Peru,  Am  od.,  p.  214  ) 

The  A'.  Ixina,  growing  in  the  West  Indies  and  northern  parts  of  South 
America,  affords  a  root  closely  analogous  in  appearance  and  properties  to  that 
of  the  Peruvian  species;  but  the  latter  only  is  officinal.  This  root  is  occasionally 
imported  into  Europe,  and  is  known  in  England  by  the  name  of  Savanilla 
rhatany,  derived  from  the  port  of  New  Granada  from  which  it  was  import<!d. 
It  has  been  described  by  Dr.  Mettenheimer  of  Giessen,  and  more  recently  by  Dr. 
Schuchardt  of  Dresden,  whose  accounts  of  it  are  more  particularly  referred  to 
in  the  note  below.* 

We  receive  rhatany  in  pieces  of  various  shapes  and  dimensions,  some  being 
simple,  some  more  or  less  branched,  the  largest  as  much  as  an  inch  in  thickness, 
derived  from  the  main  body  of  the  root,  the  smallest  not  thicker  than  a  small 
quill,  consisting  of  the  minute  ramifications.  The  pieces  are  often  nearly  cylin- 
drical, and  as  much  as  two  or  three  feet  in  length.  Sometimes  many  of  the 
radicles  are  united  in  a  common  head,  which  is  short,  and  from  half  an  inch  to 
two  inches  or  more  in  diameter.  The  roots  are  composed  of  a  dark  reddish- 
brown,  slightly  fibrous,  easily  .separable  bark,  and  a  central  woody  portion,  less 
coloured,  but  still  reddish  or  reddish-yellow.  Rhatany  is  without  smell,  but  has 
a  bitter,  very  astringent,  slightly  sweetish  taste,  which  is  connected  with  its 
medical  virtues,  and  is  much  stronger  in  the  cortical  than  the  ligneous  part. 
The  smallest  pieces  are  therefore  preferable,  as  they  contain  the  largest  propor- 
tion of  the  bark.  The  powder  is  of  a  reddish  colour.  The  virtues  of  the  root 
are  extracted  by  water  and  alcohol,  to  which  it  imparts  a  deep  reddish-brown 
colour.  From  the  researches  of  Vogel,  Gmelin,  Peschier,  and  Trommsdorff,  it 
appears  to  contain  tannic  acid,  lignin,  and  minute  quantities  of  gum,  starch, 
saccharine  matter,  and  an  acid  which  Peschier  considered  as  peculiar,  and  named 
fcrameric  acid.  The  tannic  acid  is  in  three  states ;  1st.  that  of  purity,  in  which 
it  is  without  colour  ;  2d.  that  of  apotheme,.  in  which  it  has  lost  its  a.stringency, 
and  been  rendered  insoluble  by  the  action  of  the  air,  and  3d.  that  of  extractive, 
which  is  a  soluble  combination  of  tannin  and  its  apotheme,  and  is  the  sub- 
stance which  imparts  to  the  infusion  and  tincture  their  characteristic  reddish- 
brown  colour.  (Soubeiran,  Journ.  de  Pharm.,  xix.  596.)  The  tannic  acid  of 
rhatany  (Jcranxeria-tannic  or  rhatania-tannic  acid)  is  separated  by  treating 
the  ethereal  extract  of  the  bark  with  alcohol,  and  evaporating  the  alcoholic 
solution.  It  gives  a  dark-green  precipitate  with  sesquichloride  of  iron,  a  flesh- 
coloured  one  with  gelatin,  and  none  with  tartar  emetic.  (Gmelin,  Handbook, 

*  Savanilla  Rhatany.  Mettenheimer  describes  &  false  rhatany,  which  has  occurred  in 
German  commerce,  as  follows.  The  body  of  the  root  is  from  1  to  2  inches  thick  and  4 
long,  knotty,  with  many  branches;  but  these  are  generally  separate,  from  4  to  12  inches 
long,  and  nearly  half  an  inch  thick.  The  body  resembles  the  genuine  ;  but  the  branches 
are  smoother,  in  parts  somewhat  shining,  with  deeper  longitudinal  furrows,  and  trans- 
verse Assures,  which  sometimes  divide  the  bark  quite  around  the  root.  They  are  more 
undulating,  and,  as  well  as  the  body,  have  more  frequent  wart-liko  elevations.  The  false 
root  is  more  bitter  than  the  genuine,  with  a  thicker  bark,  and  in  mass  has  a  dirty  violet 
reddish-brown  colour.  Exteriorly  the  bark  is  of  a  dirty  dark  brownish-red,  with  a  granu- 
lar fracture;  interiorly  it  is  lighter  coloured,  with  a  fibrous  fracture;  and  when  cut  with 
a  knife  has  a  shining  surface.  The  ligneous  part  is  pale-red,  hard,  of  a  short-fibrous 
fracture,  and,  when  cut  across,  dull,  and  without  the  dark  central  point  of  the  genuine 
root.  The  false  root  is  inodorous.  Its  taste  is  more  astringent  than  that  of  the  genuine. 
Its  source  is  unknown.  [Phurm.  Cent.  Blatt,  March  24,  1852,  p.  221.) 

The  foregoing  description,  which  wo  leave  entire,  corresponds  closely  with  that  of  a 
variety  of  the  drug,  known  in  English  commerce  as  HavaniUa  rhatany,  given  by  Dr.  Schu- 
chardt of  Dresden,  by  whom  it  is  referred,  in  all  probability  correctly,  to  Krameria 
Ixina.  In  'iddition  to  what  has  been  stated  above,  it  may  bo  mentioned  that,  in  this 
variety  of  .hatany,  the  bark  adheres  more  firmly  to  the  root  than  in  the  genuine,  that 
it  has  a  more  abrupt  and  less  fibrous  fracture,  and  consequently  is  more  readily  pulver- 
ized, and  that  both  the  wood  and  bark  contain  a  large  proportion  of  tannic  acid.  (Pharm. 
Journ.  and  Trans.,  xvi.  29  and  132;  from  Botanische  Zeitung.)  A  root,  sent  to  this  city 
from  London,  as  a  specimen  of  the  rhatany  known  there  as  Savanilla,  corresponds  ex- 
actly with  the  description  here  given.  {Note  to  the  tenth  and  eleventh  editions.) 
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XV.  529.)  The  tannin  of  rhatany,  in  the  presence  of  melted  potassa,  is  trans- 
formed into  protocatechuic  acid  and  phloroglucine,  and  with  dilute  acids 
gives  glucose  and  a  peculiar  red  colouring  principle,  called  ratanhia  red. 
(Journ.  de  Pharm.et  de  Ghim.,  Janv.  1868,  p.  73.)  The  proportion  of  red  as- 
tringent matter  obtained  by  Vogel  was  40  per  cent.  The  mineral  acids  and 
most  of  the  metallic  salts  throw  down  precipitates  with  the  infusion,  decoction, 
and  tincture  of  rhatany,  and  are  incompatible  in  prescription. 

In  examining  a  specimen  of  extract  of  rhatany  from  America,  Wittstein  dis- 
covered an  alkaloid,  apparently  identical  with  tyrosine.  An  analogous  result 
has  been  obtained  by  M.  Ruge,  with  the  difference,  however,  that  the  ncAV 
alkaloid  is  not  identical  with  tyrosine,  having  the  formula  C^fiKj^NO^,  while 
that  of  tyrosine  is  Cj^Hj^NOg.  (Journ.  de  Fharm.,  4e  ser.,  i.  235;  from  Chem. 
Centralblatt,  1864,  p.  1054.)  But  much  more  precise  information  on  the  point 
is  required,  before  it  can  be  admitted  that  krameria  contains  an  alkaloid. 

Cold  water,  by  means  of  displacement  or  percolation,  extracts  all  the  astrin- 
gency  of  rhatany,  forming  a  clear  deep-red  infusion,  which,  upon  careful  eva- 
poration, yields  an  almost  perfectly  soluble  extract.  The  root  yields  its  virtues 
also  to  boiling  water  by  maceration ;  but  the  resulting  infusion  becomes  turbid 
upon  cooling,  in  consequence  of  the  deposition  of  apotheme  taken  up  by  the 
water  when  heated.  By  boiling  with  water  a  still  larger  propoi'tion  of  the  apo- 
theme is  dissolved,  and  a  considerable  quantity  of  the  pure  tannin  becomes  in- 
soluble in  cold  water,  and  medicinally  inert,  either  by  combining  with  the  starch 
Avhich  is  also  dissolved,  or  by  conversion  into  apotheme  through  the  agency  of 
the  atmosphere.  The  decoction  is,  therefore,  an  ineligible  preparation,  and  the 
extract  resulting  from  its  evaporation,  though  greater  in  weight  than  that  from 
the  cold  infusion,  contains  much  less  soluble  and  active  matter.  Alcohol  dis- 
solves a  larger  proportion  of  the  root  than  water ;  but  this  excess  is  owing  to 
the  solution  of  apotheme,  and  the  alcoholic  extract  contains  little  if  any  more 
of  the  astringent  principle  than  that  prepared  by  cold  water,  while  it  is  encum- 
bered with  much  inert  matter.   (See  Extractum  Krameriae.) 

Medical  Properties  and  Uses.  Rhatany  is  gently  tonic  and  powerfully  as- 
tringent; and  may  be  advantageously  given  in  chronic  diarrhoea,  passive  hemor- 
rhages, especially  menorrhagia,  some  forms  of  leucorrhoea,  and  in  all  those  cases 
in  which  kino  and  catechu  are  beneficial.  It  has  long  been  used  in  Peru  as  a 
remedy  in  bowel  complaints,  as  a  corroborant  in  cases  of  enfeebled  stomach, 
and  as  a  local  application  to  spongy  gums.  Ruiz,  one  of  the  authors  of  the 
Peruvian  Flora,  first  made  it  known  in  Europe.  It  was  not  till  after  the  year 
1816  that  it  began  to  come  into  general  use.  It  has  the  advantage  over  the 
astringent  extracts  imported,  that,  being  brought  in  the  state  of  the  root,  it  is 
free  from  adulteration,  and  may  be  prescribed  with  confidence. 

The  dose  of  the  powder  is  from  twenty  to  thirty  grains ;  but  in  this  form  the 
root  is  little  used.  The  infusion  or  decoction  is  more  convenient.  The  propor- 
tions are  an  ounce  of  the  bruised  or  powdered  root  to  a  pint  of  water,  and  the 
dose  one  or  two  fluidounces.  The  extract,  tincture,  and  syrup  are  officinal,  and 
may  be  given  in  the  dose,  the  first  of  fifteen  or  twenty  grains,  the  second  of 
two  or  three  fluidrachms,  and  the  third  of  half  a  fluidounce.  In  the  form  of 
infusion,  tincture,  and  extract,  rhatany  has  been  highly  recommended  as  a 
local  remedy  in  fissure  of  the  anus,  prolapsus  ani,  and  leucorrhoea. 

Off.  Prep.  Extractum  Krameriae ;  Infusum  Krameriae ;  Pulvis  Catecha 
Compositus,  Br.;  Syrupus  Krameriae,  U.  S.;  Tinctura  Krameriae.  W. 

LACTUCA.  Br. 

Lettuce. 
The  flowering  herb  of  Lactuca  virosa.  Br. 
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LACTUCARIUM.  U.S. 
Ldctucarium. 

The  concrete  juice  of  Lactuca  »ativa.  U.  S. 

Lactuca.  Sex.  Si/8t.  Syngenesia  Jilqualis.  —  Nat.  Ord.  Compositae  Cicho- 
raceos,  De  Cand.  Cichoraccaa,  Lindley. 

Gen.  Ch.  Beceptacle  naked.  Calyx  imbricated,  cylindrical,  with  a  mem- 
branous margin.  Pappus  simple,  stipitate.  Seed  smooth.  Willd. 

The  plants  of  this  genus  yield  when  wounded  a  milky  juice,  to  which,  indeed, 
they  owe  their  generic  name.  In  some  of  them  this  juice  posses-ses  valuable 
narcotic  properties.  This  is  the  case,  among  others,  with  L.  sativa,  L.  virosa, 
and  L.  altissima.  It  was  supposed  that  our  native  L.  clongata,  or  wild  lettuce, 
might  have  similar  virtues ;  and  Dr.  IJigelow  was  informed  by  physicians  who 
had  employed  it,  that  it  acts  as  an  anodyne,  and  promotes  the  secretion  from 
the  skin  and  kidneys.  But,  according  to  M.  Aubergier,  who  experimented  with 
dififerent  species  of  Lactuca,  in  order  to  ascertain  from  which  of  them  lactucarium 
might  be  most  advantageously  obtained,  the  milky  juice  of  this  plant  is  of  a  flat 
and  sweetish  taste  without  bitterness,  contains  much  mannite,  but  no  bitter 
principle,  and  is  destitute  of  narcotic  properties.  (A7in.  de  TMrap.,  1843,  p.  18.) 
The  probability  is  that  it  is  nearly  or  quite  inert.  Therefore,  though  formerly 
holding  a  place  in  our  national  Pharmacopoeia,  it  has  been  discarded. 

Lactuca  sativa.  Willd.  Sp.  Plant,  ii.  1523.  The  garden  lettuce  is  an  annual 
plant.  The  stem,  which  rises  above  two  feet,  is  erect,  round,  simple  below,  and 
branching  in  its  upper  part.  The  lower  leaves  are  obovate,  rounded  at  the  end, 
and  undulating;  the  upper  are  smaller,  sessile,  cordate,  and  toothed;  both  are 
shining,  and  of  a  yellowish-green  colour.  The  flowers  are  pale-yellow,  small, 
and  disposed  in  an  irregular  terminal  corymb.  Before  the  flower-stem  begins 
to  shoot,  the  plant  contains  a  bland,  pellucid  juice,  has  little  taste  or  smell,  and 
is  much  used  as  a  salad  for  the  table;  but  during  the  period  of  inflorescence 
it  abounds  in  a  milky  juice,  which  readily  escapes  from  incisions  in  the  stem, 
and  has  been  found  to  possess  decided  medicinal  as  well  as  sensible  properties. 
The  juice  is  more  abundant  in  the  wild  than  the  cultivated  plants.  Inspissated 
by  exposure  to  the  air,  it  constitutes  the  lactucarium  of  our  Pharmacopoeia. 
This  was  formerly  recognised  by  all  the  British  Pharmacopoeias ;  but  has  been 
discarded,  we  think  upon  insufficient  grounds,  in  the  new  code. 

The  original  native  country  of  the  garden  lettuce  is  unknown.  The  plant 
has  been  cultivated  from  time  immemorial,  and  is  now  employed  in  all  parts 
of  the  civilized  world.  It  flourishes  equally  in  hot  and  temperate  latitudes. 
Some  botanists  suppose  that  L.  virosa  of  the  old  continent  is  the  parent  of  all 
the  varieties  of  the  cultivated  plant. 

Lactuca  virosa.  Willd.  Sp.  Plant,  iii.  1526;  Woodv.  Med.  Bot.  p.  T5,  t.  31. 
The  acrid  or  strong-scented  lettuce  is  biennial,  with  a  stem  from  two  to  four 
feet  high,  erect,  prickly  near  the  base,  above  smooth  and  divided  into  branches. 
The  lower  leaves  are  large,  oblong-obovate,  undivided,  toothed,  commonly 
prickly  on  the  under  side  of  the  midrib,  sessile,  and  horizontal;  the  upper  are 
smaller,  clasping,  and  often  lobed  ;  the  bractes  are  cordate  and  pointed.  The 
flowers  are  numerous,  of  a  sulphur-yellow  colour,  and  disposed  in  a  panicle. 
The  plant  is  a  native  of  Europe. 

L.  virosa  is  lactescent,  and  has  a  strong  disagreeable  smell  like  that  of  opium, 
and  a  bitterish,  acrid  taste.  It  was  admitted  by  the  late  Edinburgh  and  Dub- 
lin Pharmacopoeias  as  one  of  the  sources  of  lactucarium,  which  it  is  said  to 
j'ield  in  greater  quantity,  and  of  better  quality,  than  the  garden  lettuce.  Mr. 
Schutz,  of  Germany,  obtained  only  17  grains,  on  the  average,  from  a  single 
plant  of  the  garden  lettuce,  while  a  plant  of  L.  virosa  yielded  56  grains.  The 
British  Pharmacopoeia  recognises  it,  but  not  for  the  sake  of  its  inspissated 
juice,  which  it  has  discarded. 

The  milky  juice  of  these  species  of  Lactuca  undergoes  little  alteration,  if 


518  Laetucarium.  part  i. 

confined  in  closely  stopped  bottles  from  which  the  air  is  excluded.  But,  when 
exposed  to  the  air,  it  concretes,  and  assumes  a  brownish  colour  somewhat  like 
that  of  opium.  The  following  mode  of  collecting  it  from  L.  sativa  was  recom- 
mended by  Mr.  Young,  of  Edinburgh.  When  the  stem  is  about  a  foot  high, 
the  top  is  cut  off,  and  the  juice  which  exudes,  being  absorbed  by  cotton  or  a 
piece  of  sponge,  is  pressed  out  into  a  cup  or  other  small  vessel,  and  exposed 
till  it  concretes.  In  order  to  obtain  all  the  juice  which  the  plant  is  capable  ot 
affording,  it  is  necessary  to  cut  off  five  or  six  successive  slices  of  the  stem  at 
short  intervals,  and  to  repeat  the  process  two  or  three  times  a  day.  The  juice 
may  also  be  collected  by  the  finger  as  it  flows  from  the  incisions. 

A  plan  proposed  by  Mr.  Probart,  of  London,  is  to  collect  the  milky  juice  on 
pieces  of  woven  cotton  about  half  a  yard  square,  to  throw  these  when  fully 
charged  into  a  vessel  containing  a  small  quantity  of  water,  and  allow  the  water 
thus  impregnated  to  evaporate  in  shallow  dishes  at  the  ordinary  atmospheric 
temperature.  The  laetucarium  is  left  in  the  form  of  an  extract. 

Another  method  of  extracting  the  virtues  of  the  lettuce  has  been  recom- 
mended by  Mr.  Probart.  When  the  plant  begins  to  assume  a  yellow  hue,  the 
white  juice  concretes  in  the  bark  of  the  stem,  and  in  the  old  leaves,  which  be- 
come very  bitter.  These  parts,  being  separated,  are  macerated  for  twenty-four 
hours  in  water,  then  boiled  for  two  hours  ;  and  the  clear  decoction,  having  been 
allowed  to  drain  off  through  a  sieve,  is  evaporated  in  shallow  vessels  by  simple 
exposure.  The  resulting  extract,  according  to  Mr.  Probart,  has  half  the  strength 
of  laetucarium,  and  may  be  obtained  at  one-sixth  of  the  cost. 

The  inspissated  expressed  juice  of  L.  sativa  was  formerly  ofiQcinal ;  but  this 
must  be  exceedingly  uncertain,  from  the  variable  quantity  of  the  milky  juice 
contained  in  the  plant;  and,  as  the  young  leaves,  which  contain  little  or  none 
of  it,  were  often  employed,  the  preparation  was  liable  to  be  quite  inert.  The 
thridace  of  Dr.  Fran9ois,  at  one  time  supposed  to  be  identical  with  laetucarium, 
is  in  all  probability  nothing  more  than  the  inspissated  expressed  juice  of  let- 
tuce, and,  indeed,  was  directed  as  such  in  the  French  Codex  of  183T ;  the  leaves 
being  rejected,  and  the  stalks  alone,  near  the  flowering  period,  being  subjected 
to  pressure.  The  present  Codex  wisely  discards  the  thridace,  and  admits  the 
proper  laetucarium.    The  Br.  Pharmacopoeia  directs  an  extract  of  L.  virosa. 

M.  Aubergier,  of  Clermont,  in  a  treatise  presented  to  the  French  Academy 
of  Sciences  in  November,  1842,  states  that  laetucarium,  identical  with  that  of 
the  garden  lettuce,  can  be  abundantly  and  cheaply  procured  from  Lactuca  allis- 
sima,  which  is  a  large  plant,  with  a  stem  more  than  nine  feet  high,  and  an  inch 
and  a  half  in  diameter.  (Annuaire  de  Therap.,  1843,  p.  18.) 

Laetucarium,  as  brought  from  England,  is  in  small  irregular  lumps,  about 
the  size  of  a  pea  or  larger,  of  a  reddish-brown  colour  externally,  and  of  a  nar- 
cotic odour  and  bitter  taste.  As  prepared  near  Edinburgh,  it  is  commonly  in 
roundish,  compact,  and  rather  hard  masses,  weighing  several  ounces.  {Christi- 
ison.)  A  variety,  known  in  our  market  as  German  lactucariuvi,  is  in  pieces 
about  an  inch  and  a  half  by  an  inch  in  thickness,  four-sided,  with  one  side  convex 
and  the  three  others  flat,  or  slightly  concave  from  shrinking,  as  if  quarter  sec- 
tions of  a  saucer-shaped  cake,  which  had  been  divided  before  it  was  quite  dry. 
The  colour  on  the  outer  or  convex  surface  is  darkish-brown,  that  of  the  cut  sur- 
faces light  yellowish-brown.  From  experiments  by  Messrs.  Parrish  and  Bakes, 
the  German  appears  to  be  inferior  to  the  English ;  as  44  per  cent,  of  spiritu- 
ous extract  was  obtained  from  the  latter,  and  only  36  per  cent,  from  the  for- 
mer, while  the  two  extracts  were  about  equal  in  their  sensible  properties.  (Am. 
Journ.  of  Pharm.,  May,  1860,  p.  '226.)  In  colour,  taste,  and  smell  laetucarium 
bears  considerable  resemblance  to  opium,  and  has  sometimes  been  called  lettuce 
opium.  It  does  not  attract  moisture  from  the  air.  It  yields.nearly  half  its  weight 
to  water,  with  which  it  forms  a  deep-brown  infusion.  From  its  resemblance  in 
sensible  properties  and  therapeutical  effects  to  opium,  it  was  conjectured  to 
contain  moi'phia,  or  some  analogous  principle ;  but  this  conjecture  has  not  yet 
been  verified.  Buchner,  Aubergier,  and  Walz  claim  severally  to  have  discovered 
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tho  active  priuciple,  which  han  been  named  laclucin;  but  the  subRtances  oVv 
tained  by  these  different  chemiHtB  are  not  exactly  identical  in  propertiert ;  and 
tho  luctucin  uf  Walz  and  Aulier^ier  is  considered  by  M.  Lenoir  an  owing  its 
bitternetis  to  inipuritioi^,  separated  from  which  it  iH  without  taste  and  inert.  It 
i«  at  least  doubtful  whethiT  the  coiiatituent  upon  which  the  medical  virtues  of 
lactucariuin  depend  has  yet  bt^en  isolated.  VVe  give  in  a  note  the  results  of 
various  analyses  of  this  medicine.  They  all  relate  to  the  lactucarium  obtained 
from  Lactuca  virosa.* 

*  Biu'liiuT  published  experiments  on  lactucarium  in  1882.  His  results  are  not  essen- 
tially diftorcnt  from  those  subsequently  obtained.  Tho  principle,  named  by  him  laetucin, 
is  bitter,  soluble  in  water,  more  soluble  in  alcohol,  less  so  in  ether,  without  alkaline  re- 
action though  precipitated  bv  tannic  acid,  destitute  of  nitrogen,  capable  of  forming  with 
acids  very  soluble  bitter  combinations,  and  not  easily  obtained  perfectly  white  and  crys- 
tallized. (See  Pharm.  Juurn.,  vii.  74.) 

Dr.  Wulz,  in  an  inaugural  thesis  published  at  Heidelberg  in  1839,  gives  the  following 
coQstituent<;  of  lactucarium  from  L.  virosa;  viz.,  a  peculiar  principle  denominated  lae- 
tucin, volatile  oil,  a  fatty  matter  easily  dissolved  by  ether,  and  another  of  difficult  solu- 
bility in  that  fluid,  a  reddish-yellow  tasteless  resin,  a  greenish-yellow  acrid  resin,  common 
sugar,  uncrystallizable  sugar,  gum,  pectic  acid,  a  brown  humus-like  acid,  a  brown  basic 
substance,  albumen,  oxalic,  citric,  malic,  and  nitric  acids,  potassa,  lime,  and  magnesia. 
Laetucin,  as  obtained  by  Walz,  is  in  yellow  crystalline  needles,  inodorous,  of  a  strong 
and  durable  bitter  taste,  easily  fusible,  soluble  in  from  60  to  80  parts  of  cold  water,  freely 
soluble  in  alcohol,  less  so  in  ether,  soluble  in  very  dilute  acids,  and  without  alkaline  or 
acid  reaction.  {Annal.der  Pharm.,  xxxii.  97.)  It  was  obtained  by  treating  lactucarium 
with  alcohol  acidulated  with  one-tifteenth  of  concentrated  vinegar,  adding  an  equal 
volume  of  water,  precipitating  by  subacetate  of  lead,  separating  the  excess  of  lead  by 
sulphuretted  hydrogen,  filtering,  evaporating  by  a  gentle  heat,  treating  the  residuum 
by  ether,  and  allowing  the  solution  to  evaporate. 

M.  Aubergier,  in  his  memoir  presented  to  the  French  Academy  in  1842,  gives  the  fol- 
lowing as  the  result  of  his  analysis : — 1.  a  bitter  crystallizable  substance  (laciucin),  soluble 
in  alcohol  and  boiling  water,  scarcely  soluble  in  cold  water,  insoluble  in  ether,  without 
alkaline  reaction,  and  supposed  to  be  the  active  principle;  2.  mannite;  3.  asparamide; 
4.  a  crystallizable  substance  having  tho  property  of  colouring  green  the  sesquisalts  of 
iron;  6.  an  electro-negative  resin,  combined  with  potassa;  6.  a  neuter  resin;  7.  ulmate 
of  potas.<?a;  8.  cerin,  myricin,  pectin,  and  albumen;  9.  oxalate,  malate,  nitrate,  and  sul- 
phate of  potassa,  chloride  of  potassium,  phosphate  of  lime  and  magnesia,  oxides  of  iron 
and  manganese,  and  silica.  The  bitter  principle  above  referred  to  separates  from  its 
solution  in  boiling  water,  upon  cooling,  in  pearly  scales.  By  the  action  of  alkalies  it 
loses  its  bitterness,  which  is  not  restored  by  acids.  The  lactescence  of  the  fresh  juice  of 
lettuce  is  owing  to  a  mixture  of  wax  and  resin,  and  not  to  caoutchouc.  [Ann.  de  Therap., 
1843,  p.  19.)  The  bitter  principle  of  Aubergier  diflfers  from  that  of  Dr.  Walz  in  being 
less  soluble  in  cold  water,  and  insoluble  in  ether. 

M.  Lenoir  considers  the  laetucin  of  these  two  chemists  as  impure,  and  denies  that  it  is 
tho  active  principle,  which,  he  thinks,  is  probably  an  organic  alkali.  He  obtained  the 
laetucin  pure  by  treating  the  lactucarium  of  L.  virosa  with  boiling  alcohol,  and  filter- 
ing while  hot.  It  was  deposited  on  the  cooling  of  the  liquid,  and  afterwards  purified  by 
frequent  crystallization  from  alcohol,  and  treatment  with  animal  charcoal.  Thus  ob- 
tained, it  was  without  taste  or  smell,  and  without  effect  upon  the  system.  It  was  nearly 
insoluble  in  water,  but  readily  disf?olved  by  alcohol,  ether,  and  the  volatile  and  fixed 
oils.  He  proposed  to  name  it  lactucmie,  leaving  the  former  name  for  the  active  principle 
when  isolated.  (Ann.  de  Chhn.  etde  Phys.,  Feb.  1847.)  According  to  Walz,  the  lactucone 
of  Lenoir  is  only  the  fatty  matter  discovered  by  himself.  Thieme  could  not  divide  this 
into  the  two  kinds  noticed  by  Walz  as  differing  in  their  solubility  in  ether,  and,  cout 
sldering  it  as  peculiar,  proposed  for  it  the  name  of  lactucerin. 

The  most  recent  analysis  of  lactucarium  is  by  Ludwig.  That  chemist  found,  in  100 
parts,  4863  of  substances  insoluble  in  water,  and  51  "37  of  those  soluble  in  water.  Of  the 
insoluble  matter  42-64  parts  were  of  lactucenn  or  lactucone,  which  he  obtained  by  first 
exhausting  lactucarium  with  water,  then  treating  the  insoluble  residue  several  times 
with  hot  alcohol  of  0-833,  allowing  the  alcoholic  solution  to  evaporate  slowly,  washing 
the  yellowish  substance  thus  procured  with  water,  and  purifying  it  by  re-solution  in  alco- 
hol, and  crj'stallization.  Thus  obtained,  it  is  in  snow-white  aggregated  granules,  dis- 
solves in  strong  hot  alcohol  which  deposits  it  on  cooling,  is  readily  soluble  in  ether  but 
insoluble  in  water,  becomes  transparent  and  tenacious  when  moderately  heated  in  a 
platinum  dish,  melts  completely  at  a  higher  heat  with  the  escape  of  white  odorous  va- 
pours, is  incapable  of  saponification  by  caustic  potassa,  and  is  therefore  not  properly  a 
fat,  and  in  alcoholic  solution  faintly  reddens  litmus-paper.  It  consists  of  carbon,  hy- 
drogen, and  oxygen  (C^Hj^Oj).  Besides  this  principle  there  wore  8-99  parts  of  irax,  and 
200  of  liffnin  and  of  a  substance  which  swelled  in  ammonia,  and  wa«  insoluble  in  water, 
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Medical  Properties  and  Uses.  That  lettuce  possesses  soporific  properties 
is  a  fact  which  was  known  to  the  ancients;  but  Dr.  J.  R.  Coxe,  of  Philadelphia, 
enjoys  the  credit  of  having  first  proposed  the  employment  of  its  inspissated  milky 
juice  as  a  medicine.  From  experiments  with  a  tincture  prepared  from  lactu- 
carium, Dr.  Coxe  obtained  the  same  results  as  usually  follow  the  administration 
of  laudanum.  Dr.  Duncan,  senior,  of  Edinburgh,  afterwards  paid  particular 
attention  to  the  subject,  and,  in  his  treatise  on  pulmonary  consumption,  recom- 
mended lactucarium  as  a  substitute  for  opium,  the  anodyne  properties  of  which 
it  possesses,  without  being  followed  by  the  same  injurious  effects.  From 
this  recommendation,  the  medicine  came  into  extensive  use,  and  was  adopted 
as  oflScinal  in  several  of  the  Pharmacopoeias.  Dr.  Francois,  a  French  physician, 
also  investigated  the  medicinal  properties  of  the  inspissated  juice  of  lettuce. 
According  to  that  author,  it  is  sedative,  diminishing  the  rapidity  of  the  circula- 
tion, and  consequently  the  temperature  of  the  body,  without  producing  that  dis- 
turbance of  the  functions  which  often  follows  the  use  of  opium.  The  general 
inference  which  maybe  drawn  from  the  recorded  experience  in  relation  to  lactu- 
carium is,  that  it  has,  in  a  much  inferior  degree,  the  anodyne  and  calming  pro- 
perties of  opium,  without  its  disposition  to  excite  the  circulation,  to  produce 
headache  and  obstinate  constipation,  and  to  derange  the  digestive  organs.  In 
this  country  the  medicine  is  occasionally  employed  to  allay  cough,  and  quiet 
nervous  irritation.  It  may  be  given  in  all  cases  in  which,  while  opium  is  indi- 
cated in  reference  to  its  anodyne  or  soothing  influence,  it  cannot  be  administered 
from  idiosyncrasy  of  the  patient.  It  is,  however,  very  uncertain.  The  dose  is 
from  five  to  fifteen  or  twenty  grains.  An  alcoholic  extract  would  be  a  good 
preparation.  It  may  be  given  in  the  dose  of  from  two  to  five  grains.  A  syrup 
is  directed  in  the  U,  S.  Pharmacopoeia.  (See  Syrupus  Lactucarii,  Part  II.)* 

alcohol,  and  ether.  Of  the  51-37  parts  soluble  in  water,  6-98  were  albumen,  1-75  lactucerin 
held  in  solution  by  other  substances,  27'68  bitte?'  extract  soluble  in  v:ater  and  in  alcohol, 
and  14-96  watery  extract  insoluble  in  alcohol  of  0-830.  The  former  of  these  extracts  was 
found  to  contain  a  peculiar  acid  substance  called  lactucic  acid,  and  the  lactu<'in  of  Auber- 
gier.  To  obtain  these  principles,  80  parts  of  lactucarium,  in  line  powder,  were  triturated 
with  80  of  pure  cold  diluted  sulphuric  acid,  and  then  mixed  with  400  parts  of  alcohol  of 
0-851 ;  the  liquor  was  filtered,  shaken  with  hj'drate  of  lime  till  it  yielded  no  precipitate 
with  baryta-water  or  oxalate  of  potassa,  then  decolorized  with  pure  animal  charcoal, 
and  evaporated  ;  the  brown  tenacious  mass  thus  obtained  (alcoholic  extract)  was  treated 
with  boiling  water,  which  left  behind  a  viscid  substance;  the  aqueous  solution  was 
treated  with  animal  charcoal,  and  on  being  evaporated  yielded  a  mixture  of  lactucic 
acid  and  lactucin ;  these  were  separated  by  dissolving  the  mixture  in  boiling  water, 
which  on  cooling  deposited  the  latter  in  white  crystalline  scales,  and  gave  up  the  former 
on  subsequent  evaporation.  Lactucic  acid  is  of  difficult  crystallization,  light-yellow, 
strongly  bitter,  without  sour  taste,  of  an  acid  reaction,  and  readily  soluble  in  alcohol 
and  water.  It  bas  as  much  claim  as  any  other  discovered  substance  to  be  considered  the 
active  principle  of  lactucarium.  Lactucin,  purified  by  animal  charcoal,  is  in  white  pearly 
scales,  the  solution  of  which  exhibits  no  reaction  with  subacetate  of  lead,  or  solution  of 
iodine.  It  is  dissolved  without  change  of  colour  by  concentrated  sulphuric  acid.  Besides 
the  above  ingredients,  Ludwig  found  also  in  lactucarium  a  substance  resembling  mannite, 
oxalic  acid,  another  organic  acid  not  well  determined,  a  soft  resin,  potassa,  magnesia,  and 
oxide  of  ii^on.  Distilled  with  diluted  sulphuric  acid,  it  gave  an  acid  product  smelling 
like  lactucarium,  which,  saturated  with  carbonate  of  lime,  and  again  distilled  with  bisul- 
'phate  of  potassa,  yielded  an  acid  fluid  having  the  odour  of  valerian.  [Phar^n.  Cent.  Blait, 
June,  1847,  p.  438;  from  Arch,  der  Pharm,.,  ii.  1  and  129.  See  also  Am,.  Journ.  of  P harm,., 
XX.  57.) — Note  to  the  eighth  edition. 

*  Mr.  Wm.  Hodgson  has  recommended  that  lactucarium  should  be  prepared  for  use  by 
freeing  it  from  a  caoutchouc-like  principle,  which,  without  possessing  any  medicinal 
virtues,  interferes  with  its  convenient  exhibition.  He  recommends  chloroform  for  this 
purpose,  but  found  benzole  to  answer  better,  as  it  removes  this  tenacious  matter  without 
affecting  the  active  principle. 

Fluid  Extract  of  Lactucarium.  Messrs.  Parrish  and  Bakes  propose  a  fluid  extract, 
prepared  by  completely  exhausting  lactucarium  with  dilutedalcohol,  evaporating  the 
tincture  till  each  fluidounce  represents  a  troyounce  of  the  drug,  separating  the  resinous 
matter  deposited  in  the  course  of  the  evaporation,  rubbing  this  with  a  little  strong  alco- 
hol till  dissolved,  and  adding  the  solution  to  the  fluid  extract  before  the  entire  comple- 
tion of  the  process.  Thus  prepared,  the  fluid  extract  is  black,  of  a  heavy  narcotic  odour, 
and  intensely  bitter.  Each  minim  of  it  represents  a  grain  of  the  lactucarium.  (^Ani. 
Journ.  of  Pharm.,  May,  1860,  p.  229.) — Note  to  the  twelfth  edition. 
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Water  distilled  from  lettuce  {eau  de  lailue)  is  used  in  France  as  a  mild  scila- 
tive,  in  the  quantity  of  from  two  to  four  ounces.  The  fresh  leaves  t>oiled 
in  water  are  sometimes  employed  in  the  shape  of  cataplasm.  It  is  said  that 
in  Efi;v[)t  a  mild  oil  is  derived  from  the  seeds,  fit  for  culinary  use. 

The  extract  or  inspissated  expressed  juice  of  L.  virosa  is  a  sedative  narcotic, 
said  also  to  be  gently  laxative,  i)owerfully  diuretic,  and  somewhat  diaphoretic. 
It  is  employed  in  Europe,  particularly  in  Germany,  in  the  treatment  of  dropsy, 
and  is  especially  recommended  in  cases  attended  with  visceral  obstruction.  It 
is  usually,  however,  combined  with  squill,  digitalis,  or  some  other  diuretic;  and 
it  is  not  easy  to  decide  how  much  of  the  effect  is  justly  ascribable  to  the  lettuce. 
The  medicine  is  never  used  in  this  country.  The  dose  is  eight  or  ten  grains,  which 
may  be  gradually  increased  to  a  scruple  or  more.  Lactuca  Scariola,  another  Eu- 
ropean species,  possesses  similar  properties,  and  is  used  for  the  same  purposes. 

OJf'.  Prep,  of  Lactuca,  Br.  Extractum  Lactucae,  Br. 

Off.  Prep,  of  Lactucarium,  U.  S.  Syrupus  Lactucarii,  U.  S.  W. 

LAPPA.  U.  S.  Secmdary. 
Burdock. 

The  root  of  Lappa  minor.  U.  S. 

Btirdanc,  Fr.;  Genieine  Klette,  Genn.;  Bardana,  Ital.,.Span. 

Arctium.  Sex.Syst.  Syngenesia  ^qualis.  —  Nat.  Ord.  Compositae  Cina- 
resB,  De  Cand.  Cynaraceae,  Lindley. 

Gen.  Ch.  Receptacle  chaffy.  Calyx  globular;  the  scales  at  the  apex  with 
inverted  hooks.    Seed-down  bristly,  chaffy.  Willd. 

Arctium  Lappa.  Willd.  Sp.  Plant,  iii.  1631 ;  Woodv.  Med.  Bot.  p.  32,  t.  13. 
— Lappa  major.  De  Cand.  Prodrom.  vi.  661.  Bui'dock  is  biennial,  with  a 
simple  spindle-shaped  root,  a  foot  or  more  in  length,  brown  externally,  white 
and  spongy  within,  furnished  with  thread-like  fibres,  and  having  withered  scales 
near  the  summit.  The  stem  is  succulent,  pubescent,  branching,  and  three  or 
four  feet  in  height,  bearing  very  large  cordate,  denticulate  leaves,  which  are 
green  on  their  upper  surface,  whitish  and  downy  on  the  under,  and  stand  ou 
long  footstalks.  The  flowers  are  purple,  globose,  and  in  terminal  panicles.  The 
calyx  consists  of  imbricated  scales,  with  hooked  extremities,  by  which  they  ad- 
here to  clothes,  and  the  coats  of  animals.  The  seed-down  is  rough  and  prickly, 
and  the  seeds  quadrangular. 

This  plant,  which  is  the  one  intended  in  the  Pharmacopoeia,  is  a  native  of 
Europe,  and  is  abundant  in  the  United  States,  where  it  grows  on  the  roadsides, 
among  rubbish,  and  in  cultivated  grounds.  Pursh  thinks  that  it  was  introduced. 
The  root,  which  should  be  collected  in  spring,  loses  four-fifths  of  its  weight  by 
drying.  The  odour  of  the  root  is  weak  and  unpleasant,  the  taste  mucilagin- 
ous and  sweetish,  with  a  slight  degree  of  bitterness  and  astringency.  Among 
its  constituents,  inulin  has  been  found  by  Guibourt,  and  sugar  by  Fee. 

The  seeds  are  aromatic,  bitterish,  and  somewhat  acrid. 

Medical  Propertiea  and  Uses.  The  root  is  considered  aperient,  diaphoretic, 
and  diuretic,  without  irritating  properties;  and  has  been  recommended  in  gouty, 
scorbutic,  venereal,  rheumatic,  scrofulous,  leprous,  and  nephritic  affections.  Dr. 
J.  Adolphus,  of  Hastings,  Michigan,  speaks  of  burdock  in  the  strongest  terms 
as  a  remedy  in  cutaneous  diseases.  He  has  treated  with  it  successfully  herpes, 
lepra,  psoriasis,  prurigo,  lupus,  and  obstinate  acne,  and  thinks  nothing  equal  to 
it  in  the  cutaneous  diseases  of  children.  (Med.  and  Surg.  Reporter,  March  7, 
1868,  p.  214.)  To  prove  effectual  its  use  must  be  long  continued.  It  is  admin- 
istered in  the  form  of  decoction,  which  may  be  prepared  by  boiling  two  ounces 
of  the  recent  bruised  root  in  three  pints  of  water  to  two,  and  given  in  the  quan- 
tity of  a  pint  during  the  day.  A  fluid  extract  and  syrup  have  also  been  prepared 
from  it.'*'    The  seeds  are  diuretic,  and  have  been  used  in  the  same  complaiuts, 

*  Fluid  Extract  of  Burdock.  This  is  prepared  by  Mr.  I.  J.  Graham  in  the  following 
jnanucr.    Sixteen  ounces  of  the  root,  in  moderatelyflne  powder,  are  first  moistened  with 
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in  the  form  of  emulsion,  powder,  and  tincture.  The  dose  is  a  drachm.  The 
leaves  have  been  employed  both  externally  and  internally  in  cutaneous  erup- 
tions and  ulcerations.  W. 

LAUROCERASI  FOLIA.  Br. 
Cherry-laurel  Leaves. 

The  fresh  leaves  of  Prunus  Laurocerasus,the  Common  or  Cherry  Laurel.  Br. 

Laurier  cerise,  Fr.;  Kirschlorbeer,  Germ,.;  Lauro  ceraso,  Ital. 

Cerasus.   Sex.  Syst.  Icosandria  Monogynia.  —  Nat.  Ord.  Amy gdsdesd. 

Gen.  Ch.  Differing  from  Prunus  only  in  its  fruit  being  destitute  of  bloom, 
with  the  stone  round  instead  of  acute,  and  the  leaves  when  in  bud  folded  flat, 
not  rolled  up.  (Lindley,  Flor.  Med.,  232.) 

Cerasus  Lauro-cerasus.  De  Cand.  Prodrom.  ii.  540.  —  Prunus  Lauro-cer- 
asus.  Willd.  Sp.  Plant,  ii.  988 ;  Woodv.  Med.  Bbt.  p.  513,  t.  185.  This  is  a  small 
evergreen  tree,  rising  15  or  20  feet,  with  long  spreading  branches,  which,  as 
well  as  the  trunk,  are  covered  with  a  smooth,  blackish  bark.  The  leaves,  stand- 
ing alternately  on  short  strong  footstalks,  are  oval-oblong,  from  five  to  seven 
inches  in  length,  acute,  finely-toothed,  firm,  coriaceous,  smooth,  beautifully  green 
and  shining,  with  oblique  nerves,  and  yellowish  glands  at  the  base.  The  flowers 
are  small,  white,  strongly  odtDrous,  and  disposed  in  simple  axillary  racemes.  The 
fruit  is  an  oval  drupe,  very  similar  in  shape  and  structure  to  a  small  black  cherry. 

The  cherry-laurel  is  a  native  of  Asia  Minor,  but  has  been  introduced  into 
Europe,  throughout  which  it  is  cultivated  both  for  medical  use,  and  for  the 
beauty  of  its  shining  evergreen  foliage.  Almost  all  parts  of  it  are  more  or  less 
impregnated  with  the  odour,  supposed  to  indicate  the  presence  of  hydrocyanic 
acid.     The  leaves  only  are  oflBcinal. 

In  their  recent  and  entire  state  they  have  scarcely  any  smell ;  but,  when  bruised, 
they  emit  the  characteristic  odour  of  the  plant  in  a  high  degree.  Their  taste  is 
somewhat  astringent  and  strongly  bitter,  with  the  flavour  of  the  peach  kernel. 
By  drying  they  lose  their  odour,  but  retain  their  bitterness.  They  yield  a  pecu- 
liar oil  and  hydrocyanic  acid  by  distillation  with  water,  which  they  strongly 
impregnate  with  their  flavour.  One  pound,  avoirdupois,  of  the  fresh  leaves 
yields  40  5  grains  of  the  oil.  {Cent.  Blatt,  A.J).  1855,  p.  205.)  The  oil  resembles 
that  of  bitter  almonds,  for  which  it  is  said  to  be  sometimes  sold  in  Europe, 
where  it  is  employed  to  flavour  liquors  and  various  culinary  preparations;  but, 
as  it  is  highly  poisonous,  danger  may  result  from  its  careless  use.  It  has  not 
been-determined  how  far  the  mode  of  production  of  this  oil  resembles  that  of 
bitter  almonds.  (See  Amygdala  Amara.)  Chemists  have  failed  in  obtaining 
amygdalin  from  the  leaves.  That  the  oil  exists  already  formed,  to  a  certain 
extent,  in  the  fresh  leaves,  is  rendered  probable  by  the  fact,  stated  by  Winckler, 
that  they  yield  it  in  considerable  quantity  when  distilled  without  water.  {Journ. 
de  Pharm.,  xxv.  195.)  The  fresh  leaves  are  used  to  flavour  milk,  cream,  &c., 
and  more  safely  than  the  oil;  though  they  also  are  poisonous,  when  too  largely 
employed. 

Medical  Properties  and  Uses.  The  leaves  of  the  cherry-laurel  possess  pro- 
perties similar  to  those  of  hydrocyanic  acid;  and  the  water  distilled  from  them  is 
much  employed  in  various  parts  of  Europe  for  the  same  purposes  as  that  active 
medicine.  But  it  is  deteriorated  by  age,  and,  therefore,  as  kept  in  the  shops, 
must  be  of  variable  strength.  Hence,  while  Hufeland  directs  only  twenty  drops 

diluted  alcohol,  and  then  submitted  to  percolation  with  the  same  menstruum  until  ex- 
hausted; one  and  a  half  fluidounces  of  the  tincture  which  first  passes  being  reserved. 
The  remainder  of  the  filtrate  is  evaporated,  by  means  of  a  water-bath,  to  nine  fluid- 
ounces,  to  which  four  ounces  of  sugar,  and,  after  filtration,  the  reserved  portion  are 
added.  A  fluidrachm,  representing  eighty  grains  of  the  root,  may  be  given  for  a  dose. 
{Am.  Journ.  of  Pharm.,  March,  1860,  p.  178.)  A  syrup  may  be  prepared  by  mixing  four 
fluidounces  of  this  fluid  extract  with  twelve  fluidounces  of  simple  syrup,  and  given  in 
the  dose  of  a  tablespoonful.  {Note  to  the  twelfth  edition.) 
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for  a  dose  every  two  lioiirn,  to  bo  gradually  increased  to  sixty  drops,  M.  Fou- 
quior  has  ailministered  several  ounces  without  effect.  Another  source  of  in- 
equality of  strength  must  bo  the  variable  quality  of  the  leaves,  according  to 
the  time  they  have  been  kept  after  separation  from  the  tree,  and  probal>ly  also 
to  their  age  and  degree  of  development.  Mr.  J.  Br6ker,  a  Dutch  pharmacolo- 
gist, has  satisfied  himself,  by  numerous  experiments,  that  the  proportion  of 
hydrocyanic  acid  in  the  leaves  varies  with  the  season,  the  age  of  the  plant,  the 
character  of  the  soil  and  of  the  weather;  and  thinks  that,  in  consequence  of  this 
variability,  they  are  inferior  for  medical  use  to  bitter  almonds,  which  in  this 
respect  have  a  more  steady  constitution.  lie  found  the  proportion  of  the  acid 
in  the  leaves  greatest  in  July,  and  least  in  February.  {U.  and  F.  Medico-chir. 
J{ec.,  Oct.  18G8,  p.  517.)  It  is  not,  therefore,  to  be  regretted  that  the  want  of 
the  plant  in  this  country  has  prevented  the  general  introduction  of  the  distilled 
water  into  use. 

OJ^.  Prep.  Aqua  Laurocorasi,  Br.  W, 

LAVANDULA.  U.  S. 
Lavender. 

The  flowers  of  Lavandula  vera.  U.  S. 

Lftvando,  Fr.,  Lavandelblunien,  Oerm.;  Lavandola,  i^a/.;  Espliego,  Alhucema,  .^an. 

Lavandula.  Sex.  Syst.  Didynamia  Gymnospermia.  —  Nat.  Ord  Lamiaeese 
or  Labiatte. 

Oen.  Gh.  Calyx  ovate,  somewhat  toothed,  supported  by  a  bracte.  Corolla 
rcsupine.   Stamens  within  the  tube.    Willd. 

Lavandula  vera.  De  Cand.  Flor.  Fr.  Sup.  p.  398.  —  L.  Spica.  Willd.  Sp. 
Plant,  iii.  60;  Woodv.  Med.  Bot.  p.  321,  t.  114.  The  Lavandula  Spicaofhin- 
naeus  includes  two  distinct  species,  which  were  considered  by  him  merely  as 
rarieties  of  the  same  plant,  but  have  been  separated  by  subsequent  botanists. 
Of  these,  the  officinal  plant,  the  nij,rrow-leaved  variety  of  Linnaeus,  has  been  de- 
nominated by  De  CandoUe  L.  vera,  while  the  broad-leaved  variety  still  retains 
the  title  of  L.  Spica.  The  latter  is  scarcely  cultivated  in  the  United  States. 

Common  lavender  is  a  small  shrub,  usually  not  more  than  two  or  three  feet 
high,  but  sometimes  as  much  as  six  feet.  The  stem  is  woody  below,  and  covered 
with  a  brown  bark;  above,  is  divided  into  numerous,  slender,  straight,  herba- 
ceous, pubescent,  quadrangular  branches,  furnished  with  opposite,  sessile,  nar- 
row, nearly  linear,  entire,  and  green  or  glaucous  leaves.  The  flowers  are  small, 
blue,  and  disposed  in  interrupted  whorls  around  the  young  shoots,  forming  ter- 
minal cylindrical  spikes.  Each  whorl  is  accompanied  with  two  bractes.  The 
corolla  is  tubular  and  labiate,  with  the  lower  lip  divided  into  three  segments, 
the  upper  larger  and  bifid.   The  filaments  are  within  the  tube. 

The  plant  is  a  native  of  Southern  Europe,  and  covers  vast  tracts  of  dry  and 
barren  land  in  Spain,  Italy,  and  the  south  of  France.  It  is  cultivated  in  our 
gardens,  and  in  this  country  flowers  in  August.  It  is  said  that  in  fields,  when 
too  thickly  planted,  it  is  apt  to  suffer  from  a  disease  consequent  on  the  noxious 
influence  of  its  own  aroma,  which  is  relieved  by  thinning  the  plants.  (Pharm. 
Journ.,  X.  119.)  All  parts  of  it  are  aromatic ;  but  the  flowers  only  are  officinal. 
The  spikes  should  be  cut  when  they  begin  to  bloom  * 

Lavender  flowers  have  a  strong  fragrant  odour,  and  an  aromatic,  warm,  bit- 
terish taste.  They  retain  their  fragrance  long  after  drying.  Alcohol  extracts 
their  virtues;  and  a  volatile  oil  upon  which  their  odour  depends  rises  with  that 
liquid  in  distillation.  The  oil  may  be  procured  separate  by  distilling  the  flowers 
with  water.  (See  Oleum  Lavandulae^)  Ilagan  obtained  from  a  pound  of  the 
fresh  flowers  from  half  a  drachm  to  two  drachms  of  the  oil. 

*  For  accounts  of  the  cultivation  of  lavender  at  Hitchin,  in  England,  see  Pharm. 
Journ.,  Nov.  1859,  p.  270,  and  the  Boston  Med.  and  Surg.  Journ.,  Jan.  14,  1804,  p.  481. 
(lYo^c  to  the  twelfth  edition.) 
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Medical  Properties  and  Uses.  Lavender  is  an  aromatic  stimulant  and  tonic, 
esteemed  useful  in  certain  conditions  of  nervous  debility,  but  seldom  given  in  its 
crude  state.  The  products  obtained  by  its  distillation  are  much  used  in  per- 
fumery, and  as  adjuvants  to  other  medicines,  which  they  render  at  the  same  time 
more  acceptable  to  the  palate,  and  cordial  to  the  stomach. 

Of.  Prep.  Oleum  Lavaudulaa ;  Spiritus  Lavandulae,  U.  S.  W. 

LEPTANDRA.  U.  S. 
Leptandra. 

The  root  of  Veronica  Yirginica  (Linn.),  Leptandra  Yirginica  (Nuttall).  U.  S. 

Leptandra.  Sex.  j&Vs<- Diandria  Monogynia.  —  Nat.  Ord.  Scrophulariaceae. 

Gen.  Gh.  Calyx  five-parted,  segments  acuminate.  Corolla  tubular-campanu- 
late,  border  four-lobed,  a  little  ringent,  unequal,  the  lower  lamina  narrower. 
Stamens  and  at  length  the  pistils  much  exserted ;  filaments  below,  and  tube  of 
the  corolla  pubescent.  Capsule  ovate,  acuminate,  two-celled,  many-seeded, 
opening  at  the  summit.  Nuttall. 

The  genus  Leptandra  was  separated  by  Nuttall  from  the  Veronica  of  Linnasus ; 
and,  though  the  new  genus  iS  not  universally  admitted,  and  has  been  rejected  in 
the  Manual  of  Gray,  and  the  Flora  of  Chapman,  yet  it  has  in  its  favour  the  dis- 
tinctive character  of  its  medical  properties,  and  is  retained  here  on  this  and  other 
considerations. 

Leptandra  Yirginica.  Nuttall,  Genera  of  N.  Am.  Plants,  i.  T  ;  Rafinesque, 
Med.  Flora,  vol.  ii.  —  Veronica  Yirginica,  Linn. ;  Gray,  Man.  of  Bot.  &c.  p. 
290.  This  plant,  commonly  called  Culverts  root,  or  Culverts  physic,  is  a  her- 
baceous perennial,  with  a  simple,  erect  stem,  three  or  four  feet  high,  smooth  or 
downy,  furnished  with  leaves  in  whorls,  and  terminating  in  a  long  spike  of  white 
flowers.  The  leaves,  of  which  there  are  from  four  to  seven  in  each  whorl,  are 
lanceolate,  pointed,  and  minutely  serrate,  and  stand  on  short  footstalks.  A 
variety  was  seen  by  Pursh  with  purple  flowers,  which  was  described  and  figured 
as  a  distinct  species  by  Rafine-sque,  under  the  name  of  L.  purpurea.  The  plant 
flowers  in  July  and  August.  It  grows  throughout  the  United  States  east  of  the 
Mississippi,  affecting  mountain  meadows  in  the  South,  and  rich  woods  in  the 
North,  and  not  unfrequently  cultivated. 

The  root  is  the  part  employed.  Under  the  title  of  Yeronica,  it  was  recognised 
in  the  first  and  second  editions  of  the  U.  S.  Pharmacopceia,  holding  a  place  in 
the  secondary  catalogue;  was  omitted  in  the  third  and  fourth  editions;  and  so 
rapidly  had  it  gained  favour  in  the  intervening  decennial  period,  that  in  the 
fifth  edition  it  was  hot  only  readmitted  with  the  name  of  Leptandra,  but  took  a 
place  in  the  primary  list. 

Properties.  The  root  consists  of  a  rhizoma  or  root-stalk  several  inches  in 
length,  sometimes  branched,  with  numerous  long  slender  radicles.  As  brought 
dried  to  the  shops,  the  rhizoma  is  usually  broken  into  pieces  an  inch  or  more 
long,  from  two  to  four  lines  in  thickness,  either  beset  with  th»  rootlets  or  very 
rough  from  their  remains  when  broken,  very  hard  and  firm,  and  of  difficult  frac- 
ture, dark-brown  externally,  light-coloured  and  ligneous  within.  The  rootlets 
are  round,  smooth,  slender,  gerf%'ally  broken,  but,  when  not  so,  six  inches  or 
more  in  length,  and  almost  black,  being  much  darker-coloured  than  the  caud.ex. 
The  odour  is  feeble  and  not  disagreeable,  the  taste  bitterish,  somewhat  nauseous, 
and  feebly  acrid.  Water  and  alcohol  extract  the  virtues  of  the  root.  Accord- 
ing to  Mr.  E.  S.  Wayne,  of  Cincinnati,  it  contains  volatile  oil,  extractive,  tannin, 
gum,  resin,  and  a  peculiar  crystalline  principle,  to  which  the  virtues  of  the 
medicine  may  be  ascribed.  To  this  principle  the  name  of  leptandrin  properly 
belongs.  Mr.  Wayne  obtained  it  by  treating  an  infusion  of  the  root  with  sub- 
acetate  of  lead,  filtering,  precipitating  the  excess  of  lead  by  carbonate  of  soda, 
filtering  to  separate  the  carbonate  of  lead,  passing  the  filtered  liquid  through 
animal  charcoal  which  absorbed  all  the  active  matter,  washing  the  charcoal  with 
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water  till  the  washinp^s  bep^an  to  be  hitter,  then  treating  it  with  hoilinj?  alcohol, 
and  allowing  the  alcoholic  solution  to  evaporate  Bpontaneously.  Hy  ilirtHolving 
the  powder  thus  ol)taiiied  in  water,  treating  this  witii  ether,  and  allowin^^  the 
ether  to  evaporate,  needle-shaped  crystals  were  obtained,  which  had  the  bitter 
taste  of  the  root.  The  resinous  matter  obtained  by  making  a  tincture  of  the 
root,  and  precipitating  this  with  water,  has  lK>en  improperly  called  leptandrin, 
and  considered  the  active  principle.  The  pure  resin  is  probably  inert;  and  the 
preparation  referred  to  owes  what  activity  it  may  possess  to  some  of  the  true 
leptandrin  associated  with  it.  Leptandrin  is  soluble  in  water,  alcohol,  and  ether. 
It  has  not  been  isolated  for  use,  {Proceedings  of  the  Am.  Pharm.  Ahsoc,  1856, 
p.  34.)  Subsequently,  Mr.  Wayne  has  obtained  from  the  root  a  saccharine  prin- 
ciple, which  he  found  to  have  the  properties  of  mannite  {Am.  Journ.  of  Pfmrm., 
Nov,  1859,  p,  557) ;  and  Prof.  F,  F.  Mayer  has  extracted  a  saponaceous  prin- 
ciple, closely  resembling  senegin,  which  he  ascertained  to  be  a  glucoside.  {Ibid., 
July,  1863,  p.  298.)  The  chemistry,  however,  of  leptandra  needs  further  investi- 
gation. 

Medical  Properties.  The  recent  root  is  said  to  act  violently  as  a  cathartic, 
and  sometimes  as  an  emetic.  In  the  dried  state  it  is  much  milder,  but  less  cer- 
tain. The  practitioners  calling  themselves  Eclectics  consider  it  an  excellent 
cholagogue,  and  use  both  the  impure  resin,  which  they  call  leptandrin,  and  the 
root  itself  as  a  substitute  for  mercurials,  Dr,  A.  P,  Dutcher,  of  Cleveland,  Ohio, 
after  considerable  experience  with  leptandrin,  has  not  found  it  to  act  decidedly 
on  the  liver,  and  thinks  it,  in  this  respect,  a  very  unsatisfactory  substitute  for 
mercury;  but  believes  that  it  has  a  special  influence  on  the  muciparous  follicles 
of  the  intestines,  and  acts  very  advantageously  in  cases  of  duodenal  indigestioa 
and  chronic  constipation.  {Med.  and  Surg.  Reporter,  March  28,  1868.  p,  275.) 
The  full  cathartic  dose  of  the  powder  is  from  twenty  grains  to  a  drachm;  that 
of  the  impure  resin  referred  to,  from  two  to  four  grains.  Dr.  J.  Adolphus  says 
that,  in  the  dose  of  one  or  two  grains,  the  powder  acts  lijce  rhubarb.  On  the 
same  authority,  from  five  to  ten  drops  of  a  strong  tincture,  given  every  two 
hours,  produce  a  mild  aperient  effect.  {Ibid.,  Jan.  11,  1868,  p.  23.)  Prof.  Proc- 
ter has  prepared  a  fluid  extract  of  leptandra,  which  probably  contains  all  its 
virtues,  and  may  be  given  as  an  aperient  cholagogue  in  the  dose  of  from 
twenty  to  sixty  minims.*  W. 

LIMONES. 

Lemons. 

The  fruit  of  Citrus  Limonum, 

Limons,  Citrons,  Fr.;  Limonen,  Citronen,  Germ.;  Liniioni,  Ital.;  Limones,  i^an, 

LIMONIS  CORTEX.  U.S., Br. 
Lemon  Psel, 

The  rind  of  the  fruit  of  Citrus  Limonum.  U.  S.  The  outer  part  of  the  rind 
of  the  fruit  of  Citrus  Limonum,  Br. 

*  The  following  is  the  formula  referred  to  in  the  text.  Moisten  sixteen  troyounces  ot 
the  powdered  root  with  three  fluidonnces  of  a  mixture  consisting  of  tAVO  parts  of  alcohol 
by  measure  and  one  of  water,  pack  it  in  a  glass  percolator,  and  pour  upon  it  the  diluted 
alcohol.  When  a  pint  of  the  tincture  has  passed,  set  this  aside  in  a  warm  place,  so  that 
it  may  evaporate  to  one-half.  Continue  the  percolation  until  three  pints  more  are  ob- 
tained, which  are  to  be  evaporated  on  a  water-bath  to  a  pint.  To  this  add  four  ounces 
of  sugar,  and,  having  continued  the  evaporation  till  the  liquid  is  reduced  to  half  a  pint, 
add  this  while  hot  to  the  reserved  liquid,  so  as  together  to  make  a  pint.  {Am.  Journ.  ojt 
Pharm.,  March,  1868,  p.  11£.)— iVbte  to  the  twelfth  edition. 
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LTMONIS  SUCCUS.  U.  S.,  Br. 
Lemon  Juice. 

The  juice  of  the  fruit  of  Citrus  Limonum.  U.  S.  The  freshly  expressed  juice 
of  the  ripe  fruit.  Br. 

For  some  general  remarks  on  the  genus  Citrus,  see  Aurantii  Cortex. 

Citrus  medica.  Willd.  Sp.  Plant,  iii.  1426;  Woodv.  Med.Bot.  p.  582,  t.  189. 
This  tree  closely  resembles  Citrus  Aurantium,  before  described.  The  leaves, 
however,  are  larger,  slightly  indented  at  the  edges,  and  stand  upon  footstalks 
which  are  destitute  of  the  winged  appendages  that.characterize  the  other  species. 
The  flowers,  moreover,  have  a  purplish  tinge  on  their  outer  surface,  and  the  fruit 
is  entirely  different  in  appearance  from  the  orange.  There  are  several  varieties 
of  Citrus  medica,  which  some  botanists  consider  as  distinct  species,  but  which 
scarcely  differ  except  in  the  character  of  their  fruit.  Those  particularly  deserv- 
ing of  notice  are  the  citron,  lemon,  and  lime.  1.  In  the  citron,  C.  medica  of 
Risso,  the  fruit  is  very  large,  sometimes  six  inches  in  length,  ovoidal,  with  a 
double  rind,  of  which  the  outer  layer  is  yellowish,  thin,  unequal,  rugged,  with 
innumerable  vesicles  filled  with  essential  oil;  the  inner  is  white,  very  thick,  and 
spongy.  It  is  divided  in  the  interior  into  nine  or  ten  cells,  filled  with  oblong 
vesicles,  which  contain  an  acid  juice  precisely  like  that  of  the  lemon,  and  used 
for  the  same  purposes.  The  rind  is  applied  to  the  preparation  of  conserves,  to 
which  it  is  adapted  by  its  thickness.  The  fruit  is  called  cedrat  by  the  French. 
2.  The  lemon  (C.  medica,  var.  limon  of  Linn.,  Citrus  Limonium  of  l^.\sso)  is 
smaller  than  the  preceding,  with  a  smoother  and  thinner  rind,  a  pointed  nipple- 
shaped  summit,  and  a  very  juicy,  acid  pulp.  In  other  respects  it  closely  re- 
sembles the  citron,  to  which,  however,  it  is  usually  preferred  in  consequence 
of  the  greater  abundance  of  its  juice.  3.  The  lime  is  still  smaller  than  the  lemon, 
with  a  smoother  and  thinner  rind,  oval,  rounded  at  the  extremities,  of  a  pale- 
yellow  or  greenish-yellow  colour,  and  abounding  in  a  very  acid  juice,  which 
renders  it  highly  useful  for  the  purposes  to  which  the  lemon  is  applied.  It  is 
the  product  of  the  variety  C.  acris  of  Miller. 

The  Citrus  medica,  like  the  orange-tree,  is  a  native  of  Asia.  It  was  intro- 
duced into  Europe  from  Persia  or  Media,  was  first  cultivated  in  Greece,  after- 
wards in  Italy,  so  early  as  the  second  century,  and  has  now  spread  over  the 
whole  civilized  world,  being  raised  by  artificial  heat  where  the  climate  is  too 
cold  to  admit  of  its  exposure  during  winter  to  the  open  air. 

We  are  supplied  with  lemons  and  limes  chiefly  from  the  West  Indies  and  the 
Mediterranean.  Though  the  former  of  these  fruits  only  is  directed  by  the 
United  States  Pharmacopoeia,  both  kinds  are  employed  indiscriminately  for 
most  medicinal  purposes;  and  the  lime  affords  a  juice  at  least  equal,  in  propor- 
tional quantity  and  acidity,  to  that  obtained  from  the  lemon. 

As  lemons  rapidly  deteriorate  on  keeping,  if  exposed  to  the  air,  the  sug- 
gestion of  protecting  them  by  a  varnish  of  shellac  dissolved  in  alcohol,  made 
by  Mr.  George  Mee,  of  London,  is  not  without  value.  Mr.  Mee  found  that 
lemons  thus  covered  with  varnish  continued  sound  for  many  months.  (See^dni. 
Journ.  of  Pharm.,  Sept.  1866,  p.  4T4.) 

Properties.  The  exterior^-ind  of  the  lemon  has  a  fragrant  odour,  and  a 
warm,  aromatic,  bitter  tast^somewhat  similar  to  that  of  the  orange,  though 
less  agreeable.  It  contains  a  bitter  principle,  and  yields,  by  expression  or  distil- 
lation, an  essential  oil,  which  is  much  used  for  its  flavour.  Both  this  and  the  rind 
itself  are  recognised  in  the  Pharmacopoeias.  (See  Oleum  Limonis.)  When  the 
white  spongy  portion  of  the  rind  is  boiled  in  water,  and  the  decoction  evapo- 
rated, crystals  are  deposited,  of  a  substance  called  hesperidin.  This  is  bitter, 
but,  as  it  is  found  most  largely  in  the  spongy  and  comparatively  tasteless  part 
of  the  rind,  it  may  be  doubted  whether  it  is  entitled  to  be  considered  as  the 
active  bitter  principle.  (See  Am.  Journ.  of  Pharm  ,  xxvi.  553.)  Lemon  peel 
yields  its  virtues  to  water,  wine,  and  alcohol. 
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Tho  juico  is  tho  part  for  which  tho  fruit  \»  most  estoeraed.  It  is  sharply  acid, 
with  a  peculiar  jrratoful  flavour,  and  consiHts  chiefly  of  citric  acid,  niucilafro, 
and  extractive,  diHSolved  in  water.  As  lemons  cannot  always  be  obtained,  tho 
juice  is  often  kept  in  a  separate  state ;  but,  from  its  liability  to  spontaneous 
decomposition,  it  speedily  becomes  unfit  for  medical  u?o;  and,  though  various 
means  have  been  resorted  to  for  its  preservation,  it  can  never  1)6  made  to  retain 
for  any  length  of  time  its  original  flavour  unaltered.  The  best  medicinal  sub- 
stitute for  lemon  juice  is  a  solution  of  crystallized  citric  acid  in  water,  in  tho 
proportion  of  about  an  ounce  to  the  pint,  with  the  addition  of  a  little  oil  of 
lemons.*  One  of  tho  most  effectual  methods  of  preserving  the  juice  is  to  allow 
it  to  stand  for  a  short  time  after  expression,  till  a  coagulable  matter  separates, 
then  to  filter,  and  introduce  it  into  glass  bottles,  with  a  stratum  of  almond  oil 
or  other  sweet  oil  upon  its  surface.  It  will  keep  still  better,  if  the  bottles  con- 
taining the  filtered  juice  be  suffered,  before  being  closed,  to  stand  for  fifteen 
minutes  in  a  vessel  of  boiling  water.  Another  mode  is  to  add  one-tenth  of 
alcohol,  and  to  filter.  The  juice  may  also  be  preserved  by  concentrating  it  either 
by  evaporation  with  a  gentle  heat,  or  by  exposure  to  a  freezing  temperature, 
which  congeals  the  watery  portion,  and  leaves  the  acid  much  stronger  than 
before.  When  used,  it  may  be  diluted  to  the  former  strength;  but, though  the 
acid  properties  are  retained,  the  flavour  of  the  juice  is  found  to  have  been  dete- 
riorated.   Lemon  syrup  is  another  form  in  which  the  juice  is  preserved. 

The  British  Pharmacopoeia  gives  the  average  sp.  gr.  of  lemon  juice  at  1039, 
and  the  average  quantity  of  citric  acid  in  a  fluidounce  of  it,  3'25  grains.  Ac- 
cording to  Mr.W.  VV.  Stoddart,  these  quantities  do  not  correspond  ;  the  sp.gr. 
being  too  groat  for  the  weight  of  the  acid.  Mr.  Stoddart  himself  found,  in  lemons 
from  six  different  sources,  an  average  of  42o3  grains  in  an  ounce  of  the  juice, 
and  a  mean  sp.  gr.  of  1  044.  By  other  authorities  the  proportions  are  given  very 
differently.  Thus  Mr.  Watts  gives  205  grains  to  the  ounce,  or  4*7  per  cent,  of 
the  juice.  But  the  fact  is  that  the  quantity  of  acid  varies  very  greatly.  Mr. 
Stoddart  found  it  to  diminish  rapidly  with  the  advance  of  summer,  with  little 
change  in  the  sp.gr.  (Pharm.  J.  and  Trans.,  Oct.  1868,  p.  203.) 

A  solution  of  tartaric  acid  in  water,  with  the  addition  of  a  little  sulphuric 
acid,  and  flavoured  with  the  oil  of  lemons,  has  been  fraudulently  substituted 
for  lemon  juice,  particularly  as  an  antiscorbutic  on  long  voyages,  for  which 
purpose  it  is  quite  useless.  An  application  of  the  tests  for  tartaric  and  sulphuric 
acid  will  at  once  detect  the  fraud. 

Medical  Properties  and  Uses.  The  rind  of  the  lemon  is  sometimes  used  to 
qualify  the  taste  and  increase  the  power  of  stomachic  infusions  and  tinctunis. 
The  juice  is  refrigerant,  and,  properly  diluted,  forms  a  refreshing  and  agreeable 
beverage  in  febrile  and  inflammatory  affections.  It  may  be  given  with  sweetened 
water  in  the  shape  of  lemonade,  or  may  be  added  to  the  mildly  nutritive  drinks, 
such  as  gum-water,  barley-water,  &c.,  usually  administered  in  fevers.  It  is  also 
much  employed  in  the  formation  of  those  diaphoretic  preparations  known  by 
the  names  of  neutral  mixture  and  effervescing  draught.  (See  Mislura  Potassas 
Citratis.)  One  of  the  most  beneficial  applications  of  lemon  juice  is  to  the  pre- 
vention and  cure  of  scurvy,  for  which  it  may  be  considered  almost  a  specific. 
For  this  pur[)ose,  ships  destined  for  long  voyages  should  always  be  provided 
with  a  supply  of  the  concentrated  juice,  or  of  crystallized  citric  acid  with  the  oil 
of  lemons.  Lemon  juice  is  sometimes  prescribed  in  connection  with  opium  and 
Peruvian  bark,  the  effects  of  which  it  has  been  thought  to  modify  favourably,  by 
substituting  the  citrate  of  their  respective  alkalies  for  the  native  salts.  It  has 
recently  been  employed  with  great  supposed  advantage  in  acute  rheumatism, 
having  been  given  in  quantities  varying  from  one  to  four  fluidounces,  from  four 
to  six  times  a  day.  It  has  l)een  used  with  benefit  as  a  local  application  in  pru- 
ritus of  the  scrotum,  and  in  uterine  hemorrhage  after  delivery ;  and  a  French 

*  Nine  drachms  and  a  half,  dissolved  in  a  pint  of  water,  form  a  solution  of  tho  average 
strength  of  lime  juice;  but,  where  precision  is  not  rcquijiite,  the  proportion  mentioned 
in  the  text  is  most  convenient.  ■    ij  ■  •  ■ '  *  • 
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physician,  named  Revillout,  recommends  it  as  a  gargle  in  diphtheric  affec- 
tions of  the  fauces,  though  he  states  that  it  is  without  action  on  the  white  len- 
ticular patches,  which  rapidly  disappear  under  chlorate  of  potassa.  (Ann.  de 
Therap. ,1SG6,  p.  213.) 

Off".  Prep,  of  the  Peel.  Infusum  Aurantii  Compositum,  Br.;  Infusum  Gen- 
tianae  Comp.,  Br.;  Spiritus  Limonis,  U.  S.;  Syrupus  hixnonis,  Br.;  Tinctura 
Limonis,  Br. 

Off .  Prep,  of  the  Juice.  Acidum  Citricum,  ^r./  Mistura  Potassae  Citratis, 
U.  S.;  Syrupus  Limonis.  W. 

LINUM.  U.S. 
Flaxseed. 

The  seed  of  Linum  usitatissimum.  U.  S. 

Off.Syn.  LINI  SEMINA.  i^■nseed  The  seeds  of  Linum  usitatissimum,  J5r. 

Linseed;  Grains  de  lin,  i^/-.;  Leinsame,  Germ.;  Semi  di  lino, /toi.;  Linaza,  j^an. 

LINI  FARINA.  U.S.,  Br. 
Flaxseed  Meal.    Linseed  Meal. 

The  meal  prepared  from  the  seed  of  Linum  usitatissimum.  U.  S.  The  cake 
of  linseed  from  which  the  oil  has  been  pressed,  reduced  to  powder.  Br. 

Linum.   Sex.  Syst.  Pentandria  Pentagynia. — Nat.Ord.  Linacese. 

Gen.  Ch.  Calyx  five-leaved.  Petals  five.  Capsule  five-valved,  ten-celled. 
Seeds  solitary.  Willd. 

Linum  usitatissimum.  Willd.  Sp.  Plant.  i.l5S3;  Woodv.  Med.  Bot.  p.  565, 
t.  202.  Common  flax  is  an  annual  plant,  with  an  erect,  slender,  round  stem, 
about  two  feet  in  height,  branching  at  top,  and,  like  all  other  parts  of  the  plant, 
entirely  smooth.  The  leaves  are  small,  lanceolate,  acute,  entire,  of  a  pale-green 
colour,  sessile,  and  scattered  alternately  over  the  stem  and  branches.  The  flowers 
are  terminal,  and  of  a  delicate  blue  colour.  The  calyx  is  persistent,  and  com- 
posed of  five  ovate,  sharp-pointed,  three-nerved  leaflets,  which  are  membranous 
on  their  border.  The  petals  are  five,  obovate,  striated,  minutely  scalloped  at 
their  extremities,  and  spread  into  funnel-shaped  blossoms.  The  filaments  are 
also  five,  united  at  the  base;  and  the  germ,  which  is  ovate,  supports  five  slen- 
der styles,  terminating  in  obtuse  stigmas.  The  fruit  is  a  globular  capsule,  about 
the  size  of  a  small  pea,  having  the  persistent  calyx  at  the  base,  crowned  with 
a  sharp,  spine,  and  containing  ten  seeds  in  distinct  cells. 

This  highly  valuable  plant,  now  almost  everywhere  cultivated,  is  said  by 
some  to  have  been  originally  derived  from  Egypt,  by  others  from  the  great 
elevated  plain  of  central  Asia.  It  flowers  in  June  and  July,  and  ripens  its  seeds 
in  August.    The  seeds,  and  an  oil  expressed  from  them,  are  officinal. 

The  seeds  are  oval,  oblong,  flattened  on  both  sides  with  acute  edges,  some- 
what pointed  at  one  end,  about  a  line  in  length,  smooth,  glossy,  brown  externally, 
and  yellowish-white  within.  Theyare  inodorous,  and  have  an  oily  mucilaginous 
taste.  Meyer  found  in  them  fixed  oil,  wax,  resin,  extractive,  tannin,  gum,  azo- 
tized  mucilage,  starch,  albumen,  gluten,  and  various  salts.  M.  Meurein could  find 
no  starch,  but  detected  phosphates,  which  had  escaped  the  notice  of  Meyer. 
(Journ.  de  Pharm.,  3e  ser.,  xx.  97.)  Their  investing  coat  abounds  in  a  peculiar 
gummy  matter  or  mucilage,  which  is  readily  imparted  to  hot  water,  forming  a 
thick  viscid  fluid,  that  iCTs  fall  white  flakes  upon  the  addition  of  alcohol,  and 
affords  a  copious  dense  precipitate  with  subacetate  of  lead.  By  Berzelius  the 
term  mucilage  was  applied  to  a  proximate  vegetable  principle,  distinguished 
from  gum  by  being  insoluble  in  cold,  and  but  slightly  soluble  in  boiling  water. 
in  which  it  swells  up  and  forms  a  mucilaginous,  viscid  body,  which  loses  its  water 
when  placed  upon  filtering  paper,  or  other  porous  substance,  and  contracts  like 
starch  in  the  gelatinous  state.  The  name,  however,  is  unfortunate ;  as  it  is  gene- 
rally applied  to  the  solution  of  gum,  and  must  inevitably  lead  to  confusion.   Nor 
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\i  it  strictly  a  distinct  proximate  principle ;  as  it  embraces  a  number  of  different 
bodies,  such  as  bassorin,  cerosin,  «fec.  According  to  Guerin,  the  mucilage  of  flax- 
seed, obtained  iit  a  temperature  of  from  120°  to  140°,  and  evaporated  todrynesw, 
by  means  of  a  salt-water  bath,  contain.s,  in  100  parts,  52'70  of  a  principle  soluble 
in  cold  water,  29-89  of  a  principle  insoluble  in  that  liquid,  and  10-30  of  water, 
and  yields  7-11  per  cent  of  oHhos.  The  soluble  part  he  believes  to  be  arabin  or 
pure  gum ;  the  insoluble  he  found  not  to  afford  mueic  acid  with  the  nitric,  and, 
therefore,  to  differ  from  both  bassorin  and  cerasin.  There  was  also  a  small  pro- 
portion of  azotized  matter  which  he  did  not  isolate.  {A7in.  de  Chim.  et  de  Phyn., 
xHx.  2t)3.)  Vauquelin  found  free  acetic  acid,  silica,  and  various  salts  of  potassa 
and  lime.  Mourein  discovered  in  the  mucilage  extracted  by  cold  water,  albumen, 
and  a  very  small  proportion  of  an  oleoresin,  which  resides  in  the  coats  of  the 
seeds,  and  to  which  they  owe  their  peculiar  odour  and  taste.  The  interior  of  the 
seed,  or  nucleus,  is  rich  in  a  peculiar  oil,  which  is  separated  by  expression,  and 
extensively  employed  in  the  arts.  (See  Oleum  Lini.)  According  to  Franck,  the 
mucilage  of  flaxseed,  and  various  other  similar  products,  as  the  mucilage  of  the 
quince,  the  cherry,  &c.,  are  not  distinct  proximate  principles,  but  consist  partly 
of  gum  and  partly  of  cellulose.  {Journ.  dePharm.  et  de  Chim.,  Dec.  1867,  p.  447.) 

The  ground  seeds  are  kept  in  the  shops  under  the  name  of  jiaxseed  meal. 
This  is  of  a  dark-gray  colour,  highly  oleaginous,  and  when  mixed  with  hot  water 
forms  a  soft  adhesive  mass,  much  employed  for  luting  by  practical  chemists.  The 
cake  remaining  after  the  expression  of  the  oil,  usually  called  oil-cake,  still  retains 
the  mucilaginous  matter  of  the  envelope,  and  affords  a  nutritious  food  for  cattle. 
This  is  the  Lini  Farina  of  the  British  Pharmacopoeia. 

Flaxseed  is  sometimes  accidentally  or  fraudulently  mixed  with  other  seeds, 
especially  of  plants  growing  among  the  flax.  We  have  seen  a  parcel  containing 
a  considerable  proportion  of  the  seeds  of  a  species  of  garlic* 

Medical  Properties  and  Uses.  Flaxseed  is  demulcent  and  emollient.  The 
mucilage  obtained  by  infusing  the  entire  seeds  in  boiling  water,  in  the  propor- 
tion of  half  an  ounce  to  the  pint,  is  much  and  very  advantageously  employed 
in  catarrh,  dysentery,  nephritic  and  calculous  complaints,  strangury,  and  other 
inflammatory  affections  of  the  mucous  membrane  of  the  lungs,  intestines,  and 
urinary  passages.  By  decoction  water  extracts  also  a  portion  of  the  oleaginous 
matter,  which  renders  the  mucilage  less  fit  for  administration  by  the  mouth,  but 
superior  as  a  laxative  enema.  The  meal  mixed  with  hot  water  forms  an  excel- 
lent emollient  poultice. 

Off.  Prep,  of  the  Seeds.  Farina  Lini,  Br.;  Infusum  Lini,  Br.;  Infusum  Lini 
Compositum,  U.  S. 

Off.  Prep,  of  the  Meal.  Cataplasma  Carbonis,  Br.;  Catap.  Conii,  Br.;  Catap. 
Lini,  Br.;  Catap,  Sinapis,  Br.;  Catap.  Sodae  Chloratae,  Br.  W. 

LIRIODENDRON.  U.  S.  Secondary. 
Tulip-tree  Bark. 

The  bark  of  Liriodendron  tulipifera.  U.  S. 

Liriodendron.  Sex.  Syst.  PolyandriaPolygynia. — ^a^  Ord  Magnoliaceae. 

Oen.  Gh.  Calyx  three-leaved.  Petals  six.  Samaras  sublanceolate,  one  or 
two-seeded,  imbricated  in  a  cone.  Nutlall. 

Liriodendron  tulipifera.  Willd.  Sp.  Plant,  ii.  1254 ;  Bigelow,  Am.  Med.  Bot. 
ii.  107  ;  Barton,  Med.  Bot.  i.  92.  This  noble  tree  is  the  boast  of  American  land- 

*  Light'coloured  Flaxseed.  A  variety  of  flax  has  recently  originated,  and  is  now  largol}' 
cultivated  in  Ohio,  the  seeds  of  which,  instead  of  having  the  brown  colour  of  ordinary 
flaxseed,  are  of  a  greenish-yellow,  and  the  flower  white  instead  of  blue.  According  to 
information  obtained  by  Mr.  E.  L.Wayne,  of  Cincinnati,  the  plant  is  more  productive 
than  the  common  flax ;  and  the  seeds  are  preferred  by  some  in  the  manufacture  of  oil. 
Professor  Procter  states  that,  so  far  as  he  could  judge  from  a  somewhat  superficial  ex- 
amination, they  differ  from  the  common  seeds  chemically  only  in  the  absence  of  the 
brown  colouring  matter.  {Am.  Joiim.  of  Pharm.,  xxvi.  493.)— Note  to  the  eleventh  edifion. 
34 
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scape.  Rising  on  an  erect,  straight,  cylindrical  stem,  which  is  often  of  near!  j 
equal  thickness  for  the  distance  of  forty  feet,  it  attains,  in  favourable  situations, 
an  elevation  seldom  less  than  fifty  and  sometimes  more  than  one  hundred  feet, 
with  a  diameter  of  trunk  varying  from  eighteen  inches  to  three  feet ;  and  indi- 
viduals are  occasionally  met  with  which  greatly  exceed  these  dimensions.  The 
bark  is  of  a  brown  or  grayish-brown  colour,  except  in  the  young  branches,  on 
which  it  is  bluish  or  of  a  reddish  tinge.  The  leaves,  which  stand  on  long  foot- 
stalks, are  alternate,  somewhat  fleshy,  smooth,  of  a  beautiful  shining  green  colour, 
and  divided  into  three  lobes,  of  which  the  upper  one  is  truncated  and  notched 
at  its  summit,  so  as  to  present  a  two-lobed  appearance,  and  the  two  lower  are 
rounded  at  the  base  and  usually  pointed.  In  the  larger  leaves,  the  lateral  lobes 
have  each  a  tooth-like  projection  at  some  distance  below  their  apex.  This  pecu- 
liar form  of  the  leaf  serves  to  distinguish  the  tree  from  all  others  inhabiting  the 
American  forests.  On  isolated  trees  the  flowers  are  very  numerous.  They  are 
large,  beautifully  variegated  with  different  colours,  among  which  yellow  pre- 
dominates,  and  in  appearance  bear  some  resemblance  to  the  tulip,  which  has  given 
a  name  to  the  species.  Each  flower  stands  on  a  distinct  terminal  peduncle.  The 
calyx  is  double,  the  outer  two-leaved  and  deciduous,  the  inner  consisting  of  three 
large,  oval,  concave  leaves,  of  a  pale-green  colour.  The  corolla  is  composed  of 
six,  seven,  or  more  obtuse,  concave  petals.  The  stamens  are  numerous,  with 
short  filaments,  and  long  linear  anthers.  The  pistils  are  collected  into  the  form  of 
a  cone,  the  upper  part  of  which  is  covered  with  minute  stigmas.  The  fruit  consists 
of  numerous  long,  narrow  scales,  attached  to  a  common  axis,  imbricated  in  a  coni- 
cal foi'm,  and  containing  each  two  seeds,  one  or  both  of  which  are  often  abortive. 

The  tulip-tree  extends  from  New  England  to  the  borders  of  Florida,  but  is 
most  abundant,  and  attains  the  greatest  magnitude,  in  the  Middle  and  Western 
States.  It  delights  in  a  rich  strong  soil,  and  luxuriates  in  the  exhaustless  fer- 
tility of  the  banks  of  the  Ohio  and  its  tributaries.  Throughout  the  United  States 
it  is  known  by  the  inappropriate  name  of  American  poplar.  When  in  full  bloom, 
about  the  middle  of  May,  it  presents,  in  its  profusion  of  flowers?,  its  shining, 
luxuriant  foliage,  its  elevated  stature,  and  elegant  outline,  one  of  the  most  mag- 
nificent objects  which  the  vegetable  kingdom  affords.  The  interior  or  heart- wood 
is  yellowish,  of  a  fine  grain,  and  compact  without  being  heavy;  and  is  much 
employed  in  the  making  of  furniture,  carriages,  door-panels,  &c.  It  is  recom- 
mended by  its  property  of  resisting  the  influence  of  atmospheric  moisture,  and 
the  attacks  of  worms.  The  bark  is  the  officinal  portion.  It  is  taken  for  use  in- 
discriminately from  the  root,  trunk,  and  branches ;  though  that  of  the  root  is 
thought  to  be  most  active. 

Deprived  of  the  epidermis,  it  is  yellowish  white;  the  bark  of  the  root  being 
somewhat  darker  than  that  of  the  stem  or  branches.  It  is  very  light  and  brittle, 
of  a  feeble,  rather  disagreeable  odour,  strongest  in  the  fresh  bark,  and  of  a  bit- 
ter, pungent,  and  aromatic  taste.  These  properties  are  weakened  by  age,  and 
we  have  found  specimens  of  the  bark,  long  kept  in  the  shops,  almost  insipid. 
The  peculiar  properties  of  liriodendron  appear  to  reside  in  a  volatile  principle, 
which  partially  escapes  during  decoction.  The  late  Professor  Emmet,  of  the 
'CTniversity  of  Virginia,  believed  that  he  had  isolated  this  principle,  and  gave  it 
the  name  of  liriodeiidrin.  As  described  by  Professor  Emmet,  it  is,  in  the  pure 
state,  solid,  white,  crystallizable,  brittle,  insoluble  in  water,  soluble  in  alcohol 
and  ether,  fusible  at  18i^,  volatilizable  and  partly  decomposed  at  270°,  of  a 
slightly  aromatic  odour,  and  a  bitter,  warm,  pungent  taste.  It  does  not  unite 
either  with  acids  or  with  alkalies;  and  the  latter  preci|)itate  it  from  the  infusion 
of  the  bark  by  combining  with  the  matter  which  renders  it  soluble  in  water. 
Water  precipitates  it  from  its  alcoholic  solution.  It  is  obtained  by  macerating 
the  root  in  alcohol,  boiling  the  tincture  with  magnesia  till  it  assumes  an  olive- 
green  colour,  then  filtering,  concentrating  by  distillation  till  the  liquid  becomes 
turbid,  and  finally  precipitating  the  liriodendrin  by  the  addition  of  cold  water, 
(Journ.  of  the  Phil.  Col.  of  Pharm.,  iii.  5.)  The  virtues  of  the  bark  are  ex- 
tracted by  water  and  alcohol,  but  are  injured  by  long  boiling. 
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Medical  Properties.  Liriodendron  is  a  stimulant  tonic,  with  diaphoretic  pro- 
perties. It  has  been  u.sed  as  a  substituU;  for  Peruvian  bark  in  intermittent  fovera, 
and  has  proved  serviceable  in  ciironic  rheuniatistn,  dyspepsia,  and  other  com- 
plaints in  which  a  ffently  stimulant  and  tonic  impression  is  desirable.  The  dose 
of  the  l)arl{  in  powder  is  from  half  a  drachm  to  two  drachms.  The  infusion  and 
decoction  are  also  used,  but  are  less  efficient.  They  may  be  prepared  in  the  pro- 
portion of  an  ounce  of  the  bark  to  a  pint  of  water,  and  given  in  the  quantity  of 
one  or  two  fluidounces.  The  dose  of  the  saturated  tipcture  is  a  fluidrachm.    W. 

LITHI^  CARBONAS.  U.  S.,  Br. 
Carbonate  of  Lithia. 

"A  white  powder,  sparingly  soluble  in  water,  and  having  a  feeble  alkaline  re- 
action. It  dissolves  with  efifervescence  in  dilute  sulphuric  acid,  and  forms  a  freely 
soluble  salt.  It  irapartsto  the  flame  of  burning  alcohol  a  carmine-red  colour,  "C7^  if. 

This  salt  has  for  the  first  time  been  made  officinal  in  the  recent  editions  of 
the  U.  S.  and  Br.  Pharmacopoeias,  in  which  it  is  placed  in  the  Materia  Medica 
list,  as  an  article  to  be  obtained  from  the  manufacturer.  The  alkali  lithia,  so  far 
as  has  yet  been  ascertained,  is  rare  in  nature;  for,  though  extensively  diffused, 
it  exists  but  in  very  small  proportion,  except  in  a  few  scarce  minerals.  It  was 
discovered  by  Arfwedson  in  181 7,  in  certain  minerals  from  the  iron  mines  of  Uton, 
as  the  petalite,  triphane,  and  a  variety  of  tourmaline.  {Berzelius. )  It  has  since 
been  found  in  other  minerals,  as  the  lepidolite,  spodumene,  amblygonite,  mica, 
Ac,  and  in  numerous  mineral  waters,  as  those  of  Carlsbad,  Pyrmont,  Kissingen, 
Kreuznach,  Aix-la-Chapelle,  Vichy,  &c.,  in  Europe,  and  the  Gettysburg  spring 
in  the  United  States,  in  which  it  exists  generally  as  a  carbonate  or  bicarbonate. 
By  the  spectrum  analysis,  it  has  been  detected  in  the  waters  of  the  Atlantic 
and  the  Thames,  the  ashes  of  plants  grown  on  a  granite  soil,  and  even  in  milk 
and  human  blood.  In  the  mother-waters  of  tartaric  acid,  in  the  factories,  it 
has  been  found  in  a  proportion  to  justify  extraction.  It  has  been  most  largely 
obtained  from  a  phosphatic  tryphylene,  found  in  Bavaria,  in  which  it  existed 
as  a  phosphate;  but  this  source  is  said  to  be  exhausted. 

There  are  several  methods  of  extracting  lithia  from  the  minerals  containing 
it,  an  account  of  which  may  be  seen  in  Gmelin's  Handbook  (iii.  123).  They  con- 
tain the  alkali  in  various  proportions,  from  3"6  per  cent,  in  lepidolite  to  11  per 
cent,  in  amblygonite.  Carbonate  of  lithia  is  prepared  from  lepidolite  in  the  fol- 
lowing manner.  One  part  of  the  mineral  is  ignited  with  two  parts  of  lime ;  water 
Is  added  so  as  to  form  a  paste;  this  is  treated  with  dilute  sulphuric  acid,  and 
water  is  added ;  the  solution  is  filtered  and  concentrated ;  carbonate  of  soda  is 
added  to  precipitate  earths  and  metals;  the  liquor  is  again  concentrated,  and, 
while  boiling  hot,  is  treated  with  carbonate  of  soda  dissolved  in  twice  its  weight 
of  water,  by  which  carbonate  of  lithja  is  precipitated  somewhat  impure.  To  ol>- 
tain  it  pure,  it  is  dissolved  in  very  dilute  muriatic  acid,  and  the  solution  precipi- 
tated by  carbonate  of  ammonia.  {Gmelin.) 

Lithia,  LO,  is  the  oxide  of  the  metal  lithium,  and  ranks  in  chemical  properties 
with  the  fixed  alkalies  In  the  form  of  hydrate,  LO,HO,  it  is  white  and  trans- 
lucent ;  does  not  deliquesce  in  the  air,  but  absorbs  carbonic  acid,  and  becomes 
opaque;  is  fusible  below  ignition,  but  not  volatilizable  at  a  white  heat;  is  solu- 
ble in  water,  but  less  so  than  potassa  or  soda;  is  sparingly  soluble  in  alcohol; 
and  in  solution  has  an  acrid  alkaline  taste,  caustic  properties,  and  a  strong  alka- 
line reaction.  The  salts  of  lithia  are  generally  freely  soluble,  with  the  exception 
of  the  neutral  carbonate  and  phosphate,  the  latter  of  which  is  nearly  insoluble. 
Lithium,  which  was  first  obtained  by  MM.  Bunsen  and  Matthiesson,  in  1855, 
is  silver- white,  brilliant,  softer  than  lead,  ductile,  capable  of  welding,  and  the 
lightest  known  solid.  Its  sp.  gr.  is  0594,  melting  point  356°  P.,  equivalent  7, 
and  symbol  L.  (Brande  and  Taylor.)  The  eq.  of  lithia,  therefore,  is  L  =  7-f 
0  =  8,  or  L0=  15 ;  which  is  the  lowest  combining  number  of  the  fixed  alkalies. 
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Carbonate  of  lithia  may  be  prepared  directly  from  one  of  the  lithia  minerals, 
in  the  manner  already  described,  or  from  sulphate  of  lithia  or  chloride  of  lithium 
in  concentrated  solution  by  adding  carbonate  of  ammonia.  The  precipitated 
salt  should  be  washed  with  alcohol  and  dried.  It  is  a  white  powder,  of  a  mild 
alkaline  taste,  fusible  at  a  high  temperature,  soluble  in  about  100  parts  of  water, 
more  soluble  in  carbonic  acid  water,  and  insoluble  in  alcohol.  Its  aqueous  solu- 
tion has  an  alkaline  reaction.  It  consists  of  one  eq.  of  lithia  and  one  of  car- 
bonic acid,  LO.CO^,  and  its  eq.  is  3T.  It  is  known  by  imparting  a  carmine- 
red  colour  to  the  flame  of  alcohol,  and  by  dissolving  in  dilute  sulphuric  acid 
with  effervescence ;  the  latter  property  distinguishing  it  from  the  salts  of  stron- 
tia,  which  also  colour  the  flame  of  alcohol  red.  In  the  British  Pharmacopoeia, 
the  following  test  is  given.  Ten  grains,  neutralized  with  sulphuric  acid,  and 
heated  to  redness,  leave  14-86  grains  of  dry  sulphate,  which,  when  dissolved  in 
distilled  watei",  yields  no  precipitate  with  oxalate  of  ammonia  or  lime-water. 

Medical  Properties  and  Uaes.  Carbonate  of  lithia  has  the  ordinary  remedial 
properties  of  the  alkaline  carbonates,  over  which,  however,  it  possesses  advan- 
tages, under  certain  circumstances,  which  render  it  a  valuable  addition  to  the 
Materia  Medica.  In  the  year  1843,  Mi*.  Alexander  Ure,  of  London,  called  at- 
tention to  the  extraordinary  solvent  power  of  a  solution  of  lithia  over  uric  acid, 
with  which,  unlike  the  other  alkalies,  it  forms  a  very  soluble  salt,  and  suggested 
its  injection  into  the  bladder,  for  the  solution  or  disintegration  of  uric  acid  cal- 
culi. In  1857,  Dr.  Garrod,  of  London,  gave  it  internally  in  cases  of  gout  and 
gouty  diathesis,  in  reference  to  the  same  property,  as  well  as  in  considera- 
tion of  its  low  combining  number,  and  consequent  extraordinary  neutralizing 
power.  From  these  properties,  it  is  admirably  adapted  to  cases  in  which  it  is 
desirable  to  eliminate  uric  acid  from  the  system,  and  especially  to  cases  of  gout, 
in  which  there  is  a  strong  indication  to  prevent  the  formation  of  insoluble  salts 
of  uric  acid,  and  their  deposition  in  the  bladder,  kidneys,  or  joints,  and  to  favour 
the  solution  of  such  salts  when  already  formed,  as  in  the  chalky  deposits  in  the 
joints  and  ligamentous  tissues  of  gouty  patients,  consisting  chiefly  of  urate  of 
soda.  Dr.  Garrod  has,  moreover,  found  the  carbonate  of  lithia,  in  dilute  solution, 
'not  only  to  exceed  the  other  alkalies  in  rendering  the  urine  neuter  or  alkaline, 
but  also  to  act  powerfully  as  a  diuretic,  probably  more  so  than  the  correspond- 
ing salts  of  potassa  and  soda.  {Med.  Times  and  Gaz.,  March,  1864,  p.  303.)  The 
dose  of  carbonate  of  lithia  is  from  three  to  six  grains,  and  is  most  advantageously 
given  in  carbonic  acid  water. 

Off.  Prep.  Liquor  Lithiae  Effervescens,  Br,;  Lithiee  Citras,  Br.  "W. 

LOBELIA.  U.S., Br. 

Lobelia. 

The  herb  of  Lobelia  inflata.  U.  S.  The  dried  flowering  herb.  Br. 

Lobelia.  Sex.  Syst.  Pentandria  Monogynia. — Nat.  Ord.  Lobeliacese. 

Oen.  Gh.  Calyx  five-cleft.  Cor'olla  irregular,  five-parted,  cleft  on  the  upper 
side  nearly  to  the  base.  v4n</iers  united  into  a  tube.  Stigma  two-\ohed.  Capsule 
inferior  or  semi-superior,  two  or  three-celled,  two-valved  at  the  apex.  Torrey. 

Lobelia  inflata.  Willd.  Sp.  Plant,  i.  946 ;  Bigelow,  Am.  Med.  Bot.  i.  1Y7 ;  Bar- 
ton,  Med.  Bot.  i.  181;  Carson,  Illust.  of  Med.  Bot.  i.  60,  pi.  51.  This  species  of 
Lobelia,  often  called  Indian  tobacco,  is  an  annual  or  biennial  indigenous  plant, 
usually  a  foot  or  more  in  height,  with  a  fibrous  root,  and  a  solitary,  erect,  angu- 
lar, very  hairy  stem,  much  branched  about  midway,  but  rising  considerably 
above  the  summits  of  the  highest  branches.  The  leaves  are  scattered,  sessile, 
oval,  acute,  serrate,  and  hairy.  The  flowers  are  numerous,  small,  disposed  in 
leafy  terminal  racemes,  and  upon  short  axillary  footstalks.  The  segments  of 
the  calyx  are  linear  and  pointed.  The  corolla,  which  is  of  a  delicate  blue,  has 
a  labiate  border,  with  the  upper  lip  divided  into  two,  the  lower  into  three  seg- 
ments.   The  united  anthers  are  curved,  and  enclose  the  stigma.     The  fruit  is 
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an  oval,  striated,  inflatod  capsule,  crowned  with  the  poraistent  calyx,  and  con- 
taining, ill  two  cells,  uumorourt  very  small,  brown  seeds.* 

Lobelia  inflata  is  a  very  common  weed,  growing  on  the  rootlsides,  and  in 
neglected  fields,  throughout  the  Uuitcsd  States.  Its  flowers  begin  to  appear  to- 
wards the  end  of  July,  and  continue  to  expand  in  succession  till  the  occurrence 
of  frost.  All  parts  of  it  are  medicinal;  but,  according  to  Dr.  Kberle,  the  root 
and  inflated  capsules  are  mo.st  powerful.  The  plant  should  be  collected  in  August 
or  September,  when  the  capsules  are  numerous,  and  should  bo  carefully  dried. 
It  may  Ihj  kept  whole,  or  in  powder.  As  found  in  the  shops,  it  is  often  in  oblong 
compressed  cakes,  prepared  by  the  Shakers. 

Dried  lobelia  has  a  slight  irritating  odour,  and  when  chewed,  though  at  first 
without  much  taste,  soon  produces  a  burning  acrid  impression  upon  the  poste- 
rior parts  of  the  tongue  and  palate,  very  closely  resembling  that  occasioned  by 
tobacco,  and  attended,  in  like  manner,  with  a  flow  of  saliva  and  a  nauseating 
eflect.  The  powder  is  greenish.  The  plant  yields  its  virtues  readily  to  water 
and  alcohol.  Water  distilled  from  it  has  its  odour  without  its  acrimony.  Prof. 
Procter  found  the  plant  to  contain  an  odorous  volatile  principle,  probably  vola- 
tile oil;  a  peculiar  alkaline  principle  named  lobelina;  a  peculiar  acid,  first  no- 
ticed as  distinct  by  I'ereira,  called  lobelic  acid;  besides  gum,  resin,  chlorophyll, 
fixed  oil,  lignin,  salts  of  lime  and  potassa,  and  oxide  of  iron.  The  seeds  contain 
at  least  twice  as  much  of  lobelina,  in  proportion,  as  the  whole  plant,  which  yield- 
ed only  one  part  in  five  hundred.  They  contain  also  30  per  cent,  of  a  nearly 
colourless  fixed  oil,  having  the  drying  property  in  an  extraordinary  degree. 
Lobelina  was  obtained  by  Prof.  Procter  by  the  following  process.  The  seeds 
were  treated  with  alcohol  acidulated  with  acetic  acid,  until  deprived  of  acrimony, 
and  the  tincture  was  evaporated ;  the  resulting  extract  was  triturated  with  mag- 
nesia and  water,  and,  after  repeated  agitation  for  several  hours,  the  liquor,  hold- 
ing lobelina  in  solution,  was  filtered ;  this  was  then  shaken  repeatedly  with  ether 
until  no  longer  acrid ;  and  the  ethereal  solution,  having  been  decanted,  was  al- 
lowed to  evaporate  spontaneously.  The  residue,  which  was  reddish-brown  and 
of  the  consistence  of  honey,  was  deprived  of  colouring  matter  by  dissolving  it  in 
water,  adding  a  slight  excess  of  sulphuric  acid,  boiling  with  animal  charcoal, 
saturating  with  magnesia,  filtering,  agitating  with  ether  until  this  fluid  had  de- 
prived the  water  of  acrimony,  and  finally  decanting,  and  allowing  the  ether  to 
evaporate.  Thus  obtained,  lobelina  is  a  yellowish  liquid,  lighter  than  water, 
of  a  somewhat  aromatic  odour,  and  a  very  acrid  durable  taste.  It  is  soluble  in 
water,  but  much  more  copiously  in  alcohol  and  ether ;  and  the  latter  fluid  readily 
removes  it  from  its  aqueous  solution.  It  has  an  alkaline  reaction,  and  forms 
soluble  and  crystallizable  salts  with  sulphuric,  nitric,  and  muriatic  acids,  and 
a  very  soluble  but  not  crystallizable  salt  with  acetic  acid.  It  forms  an  insoluble 
compound  with  tannic  acid,  which  instantly  precipitates  it  from  its  solution. 
By  a  boiling  heat  it  is  entirely  decomposed,  losing  all  its  acrimony ;  but,  when 
combined  with  acids,  it  may  be  subjected  to  ebullition  with  water  without  change. 
Prof.  Procter  introduced  a  grain  of  it  diluted  with  water  into  the  stomach  of  a 
cat,  which  became  immediately  prostrate,  remained  for  an  hour  nearly  motion- 
less, with  dilated  pupils,  and  had  not  wholly  recovered  at  the  end  of  fifteen  hours. 
It  did  not  occasion  vomiting  or  purging.  There  can  be  little  doubt  that  it  is  the 
narcotic  principle  of  lobelia.  (Am.  Journ.  of  F harm.,  ix.  105,  andxiii.  l.)f  The 

*  In  case  of  poisoning  by  lobelia,  it  may  be  very  desirable  to  be  able  to  recognise  the 
seeds.  The  following  microscopic  characters  of  them  are  given  by  Mr.  Frederick  Curtis 
in  the  Lond.  Med.  Oaz.  for  July,  1851  (p.  160).  They  are  almond-shaped,  about  l-30th  of 
an  inch  long  by  l-75th  broad,  puce-coloured,  regularly  marked  with  longitudinal  ridges 
and  furrows,  and  cross  ridges  generally  at  right  angles  with  the  former;  so  that  the 
surface  presents  the  appearance  of  basket-work.  No  other  seeds  examined  by  the  author 
could  be  mistaken  for  them,  except  those  of  Lobelia  cardinnlis,  which,  however,  are 
larger,  coarser,  of  a  lighter  colour,  and  with  the  superficial  rectangular  chequering  less 
distinct.  {Note  to  the  tenth  editifm.) 

f  Mr.  "William  Bastick,  of  London,  published  in  the  Pharmaceutieal  Journal  and 
Transactions  for  December,  1850,  an  account  of  lobelina  and  its  mode  of  extraction,  ap- 
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late  Dr.  S.  Colhoun,  of  Philadelphia,  was  the  first  to  announce  the  existence  of 
a  peculiar  principle  in  lobelia,  capable  of  forming  salts  with  the  acids ;  but  he 
did  not  obtain  it  in  an  isolated  state.  An  important  inference  from  the  effects 
of  heat  upon  lobelina  is,  that,  in  preparing  lobelia  for  use,  the  plant  should  never 
be  heated  in  connection  with  a  salifiable  base. 

Medical  Properties  and  Uses.  Lobelia  is  emetic,  and,  like  other  medicines 
of  the  same  class,  is  occasionally  cathartic,  and  in  small  doses  diaphoretic  and 
expectorant.  It  is  also  pos.sessed  of  narcotic  properties.  The  leaves  or  capsules, 
chewed  for  a  short  time,  occasion  giddiness,  headache,  general  tremors,  and  ulti- 
mately nausea  and  vomiting.  When  swallowed  in  the  full  dose,  the  medicine 
produces  speedy  and  severe  vomiting,  attended  with  continued  and  distressing 
nausea,  copious  sweating,  and  great  general  relaxation.  Its  effects  in  doses  too 
large,  or  too  frequently  repeated,  are  extreme  prostration,  great  anxiety  and  dis- 
tress, and  ultimately  death  preceded  by  convulsions.  Dr.  Letheby  found  110 
grains  of  it  in  the  stomach  of  a  patient  killed  by  this  poison,  and  states  that  he 
has  known  much  less  to  cause  death.  (Lond.  Med.  Times  and  Oaz.,  March,  1853, 
p.  270.)  From  experiments  made  by  Mr.  Curtis  and  Dr.  Pearson  on  hedgehogs 
and  cats,  it  would  appear  that  the  poison  produces  inflammation  of  the  aliment- 
ary mucous  membrane  in  those  animals,  but  that  death  mainly  results  from  the 
suspension  of  respiration  ;  the  heart  continuing  to  act  after  that  process  has 
ceased.  It  is  probable  that  it  paralyzes,  by  a  directly  depressing  influence,  the 
respiratory  centres  in  the  medulla  oblongata.  Death  has  often  resulted  from  its 
empirical  use.  Its  poisonous  effects  are  most  apt  to  occur,  when,  as  sometimes 
happens,  it  is  not  rejected  by  vomiting.  In  its  action  upon  the  system,  there- 
fore, as  well  as  in  its  sensible  properties,  lobelia  bears  a  close  resemblance  to 
tobacco.  It  is  among  the  medicines  which  were  employed  by  the  aborigines  of 
this  country,  and  was  long  in  the  hands  of  empirics  before  it  was  introduced 
into  regular  practice.  The  Rev.  Dr.  Cutler,  of  Massachusetts,  first  attracted 
to  it  the  attention  of  the  profession. 

Merely  as  an  emetic,  it  is  too  powerful  and  distressing,  as  well  as  too  hazard- 
ous in  overdoses,  for  ordinary  use.  The  disease  in  which  it  has  proved  most  use- 
ful is  spasmodic  asthma,  the  paroxysms  of  which  it  often  greatly  mitigates,  and 
sometimes  wholly  relieves,  even  when  not  given  in  doses  sufficiently  large  to 
vomit.  It  was  from  the  relief  obtained  from  an  attack  of  this  complaint  in  his 
own  person,  that  Dr.  Cutler  was  induced  to  recommend  the  medicine.  It  has 
been  used  also  in  catarrh,  croup,  pertussis,  and  other  laryngeal  and  pectoral 
afi'ections;  and  we  have  seen  it  apparently  advantageous  in  some  of  these  com- 
plaints, especially  in  severe  croup,  and  in  chronic  bronchitis  with  dyspncea;  but 
it  should  always  be  used  with  caution.  Administered  by  injection  it  produces 
the  same  distressing  sickness  of  stomach,  profuse  perspiration,  and  universal 
relaxation,  as  result  from  a  similar  use  of  tobacco.  Dr.  Eberle  administered  a 
strong  decoction  of  it  successfully  by  the  rectum  in  a  case  of  strangulated  hernia. 
It  has  been  employed  effectually,  in  small  doses  repeated  so  as  to  sustain  a 
slight  nausea,  for  producing  relaxation  of  the  os  uteri.  {Am.  Journ.  of  Med. 
ScL,  xvii.  248.)  A  case  is  recorded  in  the  Charleston  Med.  Journ.  and  Rev. 
(xi.  58),  by  Dr.  Gaston,  of  Columbia,  S.  C,  in  which  the  tincture  of  lobelia  was 
successfully  used  in  tetanus. 

It  may  be  given  in  substance,  tincture,  or  infusion.  The  dose  of  the  powder 
as  an  emetic  is  from  five  to  twenty  grains,  to  be  repeated  if  necessary.  The 
tincture  is  most  frequently  administered.  The  full  dose  of  this  preparation  for 
an  adult  is  half  a  fluidounce ;  though  in  asthmatic  cases  it  is  better  administered 
in  the  quantity  of  one  or  two  fluidrachms,  repeated  every  two  or  three  hours  till 
its  effects  are  experienced.* 

parently  in  entire  ignorance  of  the  previous  experiments  and  observations  of  Prof. 
Procter.  His  process  does  not  differ  essentially  from  that  above  given.  In  one  mag- 
nesia is  used  to  decompose  the  native  salt  of  lobelina,  in  the  other  lime ;  the  caustic 
alkalies  not  being  applicable  to  the  purpose,  as  they  decompose  this  organic  alkali  with 
great  facility.  {Note  to  the  ninth  edition.) 
*  Professor  Procter  prepares  &jftuid  extract  by  macerating  eight  ounces  of  finely  bruised 
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T^vo  other  species  of  Lobelia  have  attracted  some  attention  from  medical 
writers.  L.  cardinalis  or  cardinal  flower,  diHtitiguigbed  for  its  showy  rod 
flowers,  is  supposed  to  possess  antheltnintic  properties;  but  is  seldom  used.  L. 
sypkilitica  isnmd  to  have  l)een  used  by  the  Indians  in  the  cureof  syphilis,  but 
has  been  found  wholly  inefficacious  in  that  complaint.  It  is  emetic  and  cathartic, 
and  appears  also  to  possess  diuretic  properties;  whence  it  has  been  conjectured 
that  it  might  have  proved  serviceable  in  gonorrhoea.  Dr.  Chapman  states  that 
it  has  been  employed,  as  he  has  been  informed,  by  some  practitioners  of  the 
western  country  in  dropsy,  and  not  without  success.  The  root  is  the  part  used. 
IJoth  the.se  species  of  Lobelia  are  indigenous.  For  a  more  detailed  account  of 
them,  the  reader  is  referred  to  Dr.  W.  1*.  C.  Barton's  Medical  Botany. 

Of.  Prep.  Acetum  Lobeliee,  U.  S.;  Tinctura  Lobelise;  Tinct.  Lobeliae 
JStherea,  Br.  W. 

LUPULINA.  U.S. 
Lupulin. 

The  yellow  powder  attached  to  the  strobiles  of  Humulus  Lupulus.  U.  S. 
Lupulina  is  described  under  HUMULUS,  p.  459. 

LYCOPODIUM.  U.  S. 
Li/cojxxlium. 

The  sporules  of  Lycopodium  clavatum,  and  of  other  species  of  Lycopodium. 
U.S. 

Pied  de  Loup,  Fr.;  Gemeiner  Biirlapp,  Kolbenmoos,  Oerm.;  Licopodio,  Ital.,  Span. 

Lycopodium,  Sex.  Syst.  Cryptogamia  Filices. — Nat.  Ord.  Lycopodiacese. 

Qen.  Ch.  Theese  unilocular,  of  one  or  two  forms ;  that  containing  powder 
somewhat  reniform  and  two-valved,  the  other  roundish,  three  or  four-valved. 
Lindley. 

Lycopodium  clavatum.  Linn.  Sp.  Plant.  1564;  Sm\ih,  Engl.  Flor.  W.  331. 
This  plant,  commonly  called  club-moss,  has  a  trailing,  branching  stem,  several 
feet  long,  and  thickly  beset  with  linear- lanceolate,  flat,  ribless,  smooth,  partly 
serrate  leaves,  with  a  capillary  point,  curved  upward,  and  of  a  deep-green  col- 
our. The  flowers  are  in  terminal  spikes,  single  or  in  pairs,  with  crowded  ovate, 
entire,  pointed  scales,  and  yellow  thecoe  or  capsules.  The  plant  is  a  native  of 
Europe  and  this  country. 

The  capsules  of  this  moss,  and  of  others  belonging  to  the  same  genus,  contain 
a  fine  dust  or  powder,  which  is  collected  in  Switzerland  and  Germany,  and  used 
in  the  shops  of  Europe  under  the  name  of  lycopodium  or  vegetable  sulphur. 
It  is  this  that  constitutes  the  oflicinal  part  of  the  plant,  of  which  it  is  the  seeds 
or  sporules.  It  is  extremely  fine,  very  light,  of  a  delicate  yellow  colour,  inodor- 
ous and  tasteless,  and  exceedingly  inflammable,  so  much  so  that  it  takes  fire  like 
gunpowder  when  thrown  upon  a  burning  body.  Under  the  microscope,  it  is  found 
to  be  composed  of  cells,  which,  on  pressure  between  glasses,  give  out  a  transpa- 
rent fluid,  resembling  oil.  (Ed.  Monthly  Journ.,'Sov.  1854,  p.  469.)  It  is  said 
to  be  often  adulterated  with  the  pollen  of  the  pines  and  firs,  and  sometimes  with 
talc  and  starch.  In  medicine,  it  is  used  as  an  absorbent  application  to  excori- 
ated surfaces,  especially  those  which  occur  in  the  folds  of  the  skin  in  infants.  In 
pharmacy,  it  answers  the  purpose  of  facilitating  the  rolling  of  the  pilular  mass, 
and  of  preventing  the  adhesion  of  the  pills  when  formed.  The  moss  itself  has 

lobelia,  mixed  with  a  fluidounce  of  acetic  acid,  in  a  pint  and  a  half  of  diluted  alcohol,  for 
twenty-four  hours;  then  percolating  with  an  equal  quantity  of  diluted  alcohol,  and  after- 
wards with  water,  until  throe  pints  of  liquor  are  obtained  ;  next  evaporating  to  ten  fluid- 
ounces,  straining,  adding  six  fluidounces  of  alcohol,  and  finally  filtering  through  paper. 
Each  tcaspoonful  of  this  preparation  is  equal  to  half  a  fluidounce  of  the  tincture,  which 
represents  about  30  grains  of  the  powder.  {Atn.  Joum.  of  Pharm.,  xxiv.  207.) — NoU  to 
the  tenth  edition. 
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been  esteemed  diuretic,  antispasmodic,  &c.;  and  has  been  employed,  in  the  form 
of  decoction,  in  rheumatism,  epilepsy,  and  complaints  of  the  lun^s  and  kidneys; 
and  has  been  supposed  to  be  of  great  service  in  the  removal  of  plica  Polonica. 
It  has,  however,  fallen  into  discredit.  W. 

LYCOPUS.  U.  S.  Secondary. 
Bugle-weed. 

The  herb  of  Lycopus  Virginicus  {Michaux).  U.  S. 

Lycopus.  Sex.  Syst.  DiandriaMonogynia.  —  Nat.  OrcZ.  LamiaceaJorLabiatae. 

Gen.  Ch.  CaZ^/a;  tubular,  five-cleft  or  five-toothed.  CoroZZa  tubular,  four-lobed, 
nearly  equal;  the  upper  segment  broader,  and  emarginate.  Stamens  distant. 
Seeds  four,  naked,  retuse.  Nuttall. 

Lycopus  Virginicus.  Michaux,  Flor.  Boreal.  Americ.  i.  14;  Rafinesque,  Med. 
Flor.  vol.  ii.  The  bugle-weed  is  an  indigenous  herb,  with  a  perennial  creeping 
root,  which  sends  up  an  erect,  nearly  simple,  obtusely  quadrangular  stem,  from 
twelve  to  eighteen  inches  high,  and  furnished  with  opposite  sessile  leaves.  These 
ai*e  broad-lanceolate,  attenuated  and  entire  at  both  extremities,  remotely  serrate 
in  the  middle,  somewhat  rough,  purplish,  and  beset  with  glandular  dots  on  their 
under  surface.  The  flowers  are  minute,  in  small  axillary  whorls,  with  two  small 
subulate  bractes  to  each  flower,  and  a  white  corolla.  The  seeds  are  longer  than 
the  calyx,  which  is  spineless. 

This  plant  grows  in  shady  and  wet  places  throughout  the  greater  part  of  the 
United  States.  Its  flowering  period  is  August.  The  whole  herb  is  used.  It  has 
a  peculiar  odour  and  a  nauseous  shghtly  bitter  taste,  and  imparts  these  proper- 
ties, as  well  as  its  medical  virtues,  to  boiling  water. 

Lycopus  Europseus  is  said  to  be  frequently  collected  and  sold  for  L.  Vir- 
ginicus. The  former  may  be  distinguished  by  its  acutely  quadrangular  stem,  its 
narrow  lanceolate  leaves,  of  which  the  lower  are  somewhat  pinnatifid,  its  more 
crowded  flowers,  and  the  acute  segments  of  its  calyx,  armed  with  short  spines. 
It  has  been  employed  in  Europe  as  a  substitute  for  quinia. 

Medical  Properties  and  Uses.  According  to  Dr.  A.  W.  Ives,  the  bugle- weed 
is  a  very  mild  narcotic.  It  is  said  also  to  be  astringent.  It  was  introduced  into 
notice  by  Drs.  Pendleton  and  Rogers,  of  New  York,  Avho  obtained  favourable 
eifects  from  it  in  incipient  phthisis  and  pulmonary  hemorrhage.  {N.  Y.  Med.  and 
Phys.  Journ.,  i.  1*79.)  It  proves  useful  by  diminishing  the  frequency  of  the 
pulse,  quieting  irritation,  and  allaying  cough.  The  use  of  it  has  been  extended 
with  advantage  to  the  hemorrhages  generally.  ( Transact,  of  the  Am.  Med. 
Assoc,  i.  347.)  It  is  most  conveniently  employed  in  the  form  of  infusion,  which 
may  be  prepared  by  macerating  an  ounce  of  the  herb  in  a  pint  of  boiling  water. 
From  half  a  pint  to  a  pint  may  be  taken  daily.  W. 

MAGNESIiE  CARBONAS.  U.S., Br. 

Carbonate  of  Magnesia. 

"A  white  substance  in  powder  or  pulverulent  masses,  wholly  dissolved  by 
dilute  sulphuric  acid,  forming  a  solution  which  does  not  afford  a  precipitate 
with  oxalate  of  ammonia.  Distilled  water  which  has  been  boiled  with  it  does 
not  change  the  colour  of  turmeric,  and  yields  no  precipitate  with  chloride  of 
barium  or  nitrate  of  silver."  U.  S. 

Magnesia  alba,  Lat.;  Carbonate  de  magnesie,  Fr.;  Kohlensaure  Magnesia,  Germ.; 
Carbonate  di  magnesia,  ItaL;  Carbonate  de  magnesia,  Span. 

Carbonate  of  magnesia  sometimes  though  rarely  occurs  as  a  native  mineral. 
That  which  is  sold  in  the  shops  is  prepared  on  a  large  scale  by  the  manufac- 
turer ;  and  the  article  is,  therefore,  very  properly  placed  in  the  list  of  Materia 
Medica  of  the  U.  S.  Pharmacopoeia.  In  the  British  Pharmacopoeia  directions 
are  given  for  preparing  it  in  two  forms ;  that  of  MAONESiiE  Carbonas,  or  Car- 
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bonate  of  Magnenia ;  and  that  of  MAONESiiB  Gakbonah  Lkvi8,  or  Lifjfil  Car- 
bonate, of  Mayneaia.  Tho  foUowiiiK  are  thu  diructiotiH. 

1.  MaonbsIjK  Carbona8.  Carbonate  of  Matjnettia.  Jir.  "Take  of  Sulphate  of 
Majfiiesia /fu  ou/Jtvi«  (as'oirdupoiH);  Carbonate  of  Soda  twelve  ouncen  (avoird.); 
IJodinji;  Distilled  Water  a  suj/icienci/.  Disuulve  the  Sulphate  of  Maj^newia  and 
Carbonate  of  Soda,  eaeh,  in  a  pint  [Imp.  Mean.]  of  the  Water,  mix  the  two  so- 
lutions, and  evaporate  the  whole  to  perfect  dryness,  by  means  of  a  sand-bath. 
Digest  the  residue  for  half  an  hour  with  two  pints  [Imp.  Meas.]  of  the  Water, 
and,  havin;;?  collected  the  insoluble  matter  on  a  calico  filter,  wash  it  repeatedly 
with  Distilled  Water.until  the  washings  cease  to  give  a  precipitate  with  chloride 
of  barium.  Finally,  dry  the  product  at  a  temperature  not  exceeding  212°."  Jtr. 

This  is  essentially  the  old  process  of  the  Dublin  College  for  MAONESiiK  Car- 
BONAS  PoNDEROSUM,  or  Heavy  Carbonate  of  Magnesia,  and  yields  a  product 
which  is  characterized,  in  tho  British  Pharmacopoeia,  as  "a  white  granular  pow- 
der.which  dissolves  with  effervescence  in  the  dilute  mineral  acids,  yielding  solu- 
tions which,  when  first  treated  with  chloride  of  amnionium,  are  not  disturbed 
by  the  addition  of  au  exce.ss  of  solution  of  ammonia,  but  yield  a  copious  crystal- 
line precipitate  upon  the  addition  of  phosphate  of  soda.  With  excess  of  hydro-, 
chloric  acid  it  forms  a  clear  solution,  in  which  chloride  of  barium  causes  no  pre- 
cipitate. Another  portion  of  the  solution,  supersaturated  with  ammonia,  gives 
no  precipitate  with  oxalic  acid  or  sulphuretted  hydrogen.  Fifty  grains,  calcined, 
at  a  red  heat,  are  reduced  to  twenty-two." 

2.  Maqnesije  Carbgnas  Lkvis.  Light  Carbonate  of  Magnesia.  Br.  The 
same  quantity  of  materials  are  taken  as  in  the  preceding  formula,  the  Distilled 
Water  being  now  cold  instead  of  boiling.  The  two  salts  are  dissolved  sepa- 
rately, each  in  half  a  gallon  (Imp,  Meas.)  of  the  Water,  the  solutions  are  mixed, 
and  the  mixture  is  boiled  in  a  porcelain  dish  for  fifteen  minutes.  The  precipi- 
tate is  then  washed  and  dried  as  in  the  former  process.  The  resulting  carbonate 
is  characterized,  in  the  Br,  Pharmacopoeia,  as  "a  very  light  powder,  which, 
when  examined  under  the  microscope,  is  found  to  be  partly  amorphous  with 
numerous  slender  prisms  intermixed.  The  other  characters  are  the  same  as 
those  of  carbonate  of  magnesia." 

Carbonate  of  potassa  is  less  eligible  than  carbonate  of  soda  for  the  prepara- 
tion of  carbonate  of  magnesia.  It  is  difficult  to  separate  the  last  portions  of  sul- 
phate of  potassa  from  the  precipitate,  and  carbonate  of  potassa  usually  contains 
silica,  which  is  thrown  down  with  the  magnesia.  The  consequence  is  that,  when 
prepared  with  that  salt,  carbonate  of  magnesia  is  liable  to  be  gritty  to  the  touch, 
and  to  have  a  saline  taste.  The  following  method  is  said  to  be  pursued  by  some 
of  the  best  manufacturers.  To  a  saturated  solution  of  100  parts  of  sulphate  of 
magnesia,  a  solution  of  125  parts  of  crystallized  carbonate  of  soda  is  gradually 
added,  the  solutions  being  constantly  stirred.  The  mixture  is  heated  to  ebulli- 
tion, to  complete  the  precipitation  of  the  magnesia,  which  is  then  washed  with 
tepid  and  finally  with  cold  water,  until  the  washings  no  longer  give  a  precipitate 
with  barytic  salts.  When  sufficiently  washed,  the  carbonate  is  allowed  to  drain 
for  one  or  two  days  on  large  linen  filters,  and  is  then  placed  in  wooden  moulds 
with  a  porous  bottom  of  brick  or  gypsum,  and  subjected  to  pressure  in  order  to 
give  it  a  square  and  compact  form. 

The  density  of  carbonate  of  magnesia  is  said  to  depend  upon  the  strength  of 
the  solutions  from  which  it  is  first  precipitated,  and  its  fineness  and  softness  to 
the  touch,  upon  the  use  of  carbonate  of  soda  in  its  preparation. 

Much  of  the  carbonate  of  magnesia  used  in  this  country  is  imported  from 
Scotland.  In  New  England  it  is  prepared  from  the  bittern  of  salt-works,  which 
consists  chiefly  of  sulphate  of  magnesia  and  chloride  of  magnesium  ;  and  it  ia 
manufactured  in  Baltimore  from  the  sulphate  of  magnesia  prepared  in  that  city. 
The  Scotch  magnesia  is  generally  put  up  in  cases  of  120  lbs.  each,  the  Ameri- 
can, in  boxes  containing  50  lbs.* 

*  Carbonate  of  magnesia  is  now  largely  prepared  in  Great  Britain  by  submitting  caU 
cined  magnesian  limestone  to  the  action  of  water  and  carbonic  acid  under  pressure.  The 
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When  made  from  the  bittern  of  salt-works,  carbonate  of  magnesia  is  contami- 
nated with  carbonate  of  lime,  salts  of  that  earth  being  contained  in  sea-water; 
and, when  it  is  prepared  from  magnesite,  or  from  magnesian  schist,  iron  is  almost 
always  present.  The  only  way  in  which  these  irapm-ities  can  be  avoided,  is  to 
prepare  pure  sulphate  of  magnesia  by  repeated  crystallization,  and  to  use  a  pure 
carbonate  of  soda.  It  is  also  necessary  that  the  water  with  which  the  precipi- 
tate is  washed  should  be  free  from  earthy  salts,  which  would  be  decomposed 
and  contaminate  the  magnesia. 

Properties.  Carbonate  of  magnesia  is  inodorous,  nearly  insipid,  perfectly 
white,  smooth  to  the  touch,  and  nearly  insoluble  in  water,  requiring  2493  parts 
of  cold,  and  9000  parts  of  hot  water  for  solution.  It  is  decomposed  by  strong 
heat,  by  all  the  acids,  by  potassa,  soda,  lime,  baryta,  and  strontia,  and  by  acidu- 
lous and  metallic  salts. 

Two  kinds  of  carbonate  of  magnesia  are  distinguished,  the  light  and  the  heavy. 
The  ligJit  cai^honate  is  the  kind  manufactured  in  Scotland.  The  British  process 
for  the  heavy  has  been  already  given.  It  may  also,  according  to  Dr.  Pereira,  be 
prepared  as  follows.  "Add  one  volume  of  a  cold  saturated  solution  of  carbonate 
.of  soda  to  a  boiling  mixture  of  one  volume  of  a  saturated  solution  of  sulphate  of 
magnesia,  and  three  volumes  of  water.  Boil  until  effervescence  has  ceased,  con- 
stantly stirring  with  a  spatula.  Then  dilute  with  boiling  water,  set  aside,  pour 
off  the  supernatant  liquor,  and  wash  the  precipitate  with  hot  water  on  a  linen 
cloth :  afterwards  dry  it  by  heat  in  an  iron  pot."  Dr.  Pereira  states  that  the  light 
carbonate,  when  examined  with  the  microscope,  is  seen  to  consist  of  an  amor- 
phous powder,  more  or  less  intermingled  with  slender  prismatic  crystals,  which 
appear  as  if  they  were  eroded  or  efflorescent ;  the  heavy  carbonate  consists  of 
granules  of  various  sizes,  without  any  traces  of  the  prismatic  crystals  observed 
in  the  former  variety. 

A  solution  in  carbonic  acid  water,  prepared  by  passing  carbonic  acid  gas  into 
a  reservoir  containing  carbonate  of  magnesia  suspended  in  water,  has  been  in- 
troduced into  use  as  a  cathartic  and  antacid.  Dinneford's  Magnesia  is  a  solu- 
tion of  this  nature.  According  to  Dr.  Christison,  it  contains  only  nine  grains  of 
carbonate  in  the  fluidounce,  though  alleged  to  contain  twice  that  quantity.  Its 
taste  is  more  disagreeable  than  that  of  the  undissolved  carbonate.  A  formula 
for  this  preparation  has  been  introduced  into  the  British  Pharmacopoeia,  with 
the  name  of  "Liquor  Magnesiae  Carbonatis,"  and  will  be  found  in  Part  II. 

Adulterations  and  Tests.  Carbonate  of  magnesia  may  contain  an  alkaline  car- 
bonate or  sulphate,  or  both,  from  insufficient  washing;  also  chloride  of  sodium, 
alumina,  and  carbonate  of  lime.  If  water  boiled  on  it  changes  turmeric,  an  alka- 
line carbonate  is  indicated.  If  chloride  of  barium  produces  a  precipitate  in  the 
water,  the  presence  of  a  sulphate  or  carbonate  is  shown  ;  and  if  nitrate  of  silver 
produces  the  same- effect,  a  chloride  is  indicated.  When  dissolved  in  an  excess 
of  muriatic  acid,  an  excess  of  ammonia  will  throw  down  alumina,  which  is  almost 
always  present  in  minute  quantity;  and  oxalate  of  ammonia,  afterwards  added 
to  the  filtered  muriatic  solution,  will  throw  down  oxalate  of  lime,  if  that  earth 
be  present.  If  the  same  solution,  nearly  neutralized,  be  rendered  blue  by  ferro- 
cyanido  of  potassium,  the  presence  of  iron  will  be  indicated. 

Composition.  According  to  Berzelius,  carbonate  of  magnesia  of  the  shops 
{magnesia  alba)  is  a  combination  of  three  eqs.  of  carbonate  of  magnesia  with 
one  of  hydrate  of  magnesia.  Each  eq.  of  carbonate  contains  an  eq.  of  water,  and 
the  composition  of  the  salt  may  be  thus  stated  : — three  eqs.  of  carbonate  (acid 
66,  magnesia  60,  water  27)  =  153+one  eq.  of  hydrate  (magnesia  20,  water  9) 
=  29  =  182.  This  theoretic  composition  agrees  nearly  with  the  analysis  of  Ber- 
zelius, who  fixes  it  at  44'75  magnesia,  35-t7  acid,  and  19-48  water.  According 
to  Phillips,  whose  analysis  agrees  with  a  subsequent  one  by  Fovvnes,  four  eqs. 
of  the  carbonate  are  combined  with  one  of  the  bihydrate,  and  four  of  water. 

magnesia  is  dissolved  in  the  state  of  bicarbonate,  and  heat  is  applied  to  the  solution,  so  as 
to  drive  off  a  portion  of  the  carbonic  acid,  and  to  cause  thereby  a  precipitation  of  the  in- 
soluble carbonate.  {Chem.  News,  Sept.  12,  1863,  p.  128.) — Note  to  the  twelfth  edition.  W. 
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(Pharm.  Journ.,  ill.  480.)  The  formula  f^lven  by  the  British  Pliarmacopoeia  ig 
8(M^O,CO,)-|-Mfj:(),5HO ;  in  other  words,  a  corabination  of  3  eqa.  of  carbonate 
of  maji^nofiia,  one  of  maffnesia,  and  five  of  water.  The  composition  of  tiiis  Halt 
varies  with  the  mode  of  preparation.  TIiuh  Bucholz,  by  decompoHing  sulphate 
of  maufnesia  with  170  per  cent,  of  carbonate  of  soda,  and  u.sing  only  cold  water 
throuj,''lioiit,  obtained  a  very  li^ht.  sponj^y,  somewhat  coherent  carbonate  of 
majfnesia,  containing  32  acid,  33  base,  and  35  water.  Hy  using  120  per  cent, 
of  the  carbonate,  and  boiling  for  fifteen  minutes,  he  obtained  a  heavy,  granular 
precipitate,  containing  35  acid,  42  base,  and  23  water. 

Medical  Properties  and  Uf^es.  Carbonate  of  magne.«»ia  is  antacid,  and,  by 
combining  with  acid  in  the  stomach,  becomes  generally  cathartic.  When  it 
undergoes  no  change  in  the  alimentary  canal,  it  produces  no  purgative  effect. 
Under  those  circumstances,  it  may  usually  be  made  to  operate  by  following  it 
with  draughts  of  lemonade.  It  is  useful  in  all  cases  which  require  a  laxative 
antacid ;  and,  though  apt  to  produce  flatulence  in  consequence  of  the  e.vtricatioa 
of  its  carbonic  acid  in  the  stomach  and  bowels,  and  therefore  in  ordinary  cases 
inferior  to  calcined  magnesia,  it  sometimes  operates  favourably,  in  consequenco 
of  this  very  property,  in  sick  stomach  attended  with  acidity.  Carbonate  of 
magnesia  is  also  un  excellent  antilithic  when  uric  acid  is  secreted  in  excess. 
The  dose  is  from  half  a  drachm  to  two  drachms,  which  may  be  given  in  water 
or  milk.  In  order  that  it  may  be  accurately  diffused  through  water,  it  should 
be  previously  rubbed  down  with  syrup  or  ginger  syrup.* 

Carbonate  of  magnesia  is  a  useful  agent  for  diffusing  camphor  and  the  vola 
tile  oils  through  water,  in  preparing  several  of  the  medicated  waters. 

0/f.  Prep.  Liquor  Magnesia}  Carbonatis,  Br.;  Magnesia ;  Trochisci  Bis- 
muthi,  Br.  D.  B.  S. 

MAGNESIiE  SULPHAS.  U.  S.,  Br. 
Sulphate  of  Magnesia. 

"In  colourless  crystals,  which  slowly  effloresce  on  exposure  to  the  air,  and 
arc  very  soluble  in  water.  The  solution  is  not  coloured  nor  precipitated  by  fer- 
rocyanide  of  potassium,  and  gives  off  no  muriatic  acid  upon  the  addition  of  sul- 
phuric acid.  One  hundred  grains  of  the  salt  dissolved  in  water,  and  mixed  with 
sufficient  boiling  solution  of  carbonate  of  soda  to  decompose  it  completely, , 
yield  a  precipitate  of  carbonate  of  magnesia,  which,  when  washed  and  dried, 
weighs  thirty-four  grains."  U.  S. 

Epsom  salt ;  Sulfate  do  magnesie,  Fr.;  Schwefelaaure  Magnesia,  Oerm.;  Solfato  di 
magnesia,  ItaL;  Sulfate  de  magnesia,  5/)a». 

Sulphate  of  magnesia  is  a  constituent  of  sea-water,  and  of  some  saline  springs. 
It  also  occurs  native,  either  crystallized  in  slender,  prismatic,  adhering  crystals, 
or  as  an  efflorescence  on  certain  rocks  and  soils,  which  contain  magnesia  and  a 
sulphate  or  sulphuret.  In  the  United  States  it  is  found  in  the  great  caves,  so 
numerous  to  the  west  of  the  Alleghany  mountains.  In  one  of  these  caves,  near 
Corydon  in  Indiana,  it  formed  a  stratum  on  the  bottom  several  inches  deep  ; 
or  appeared  in  masses  sometimes  weighing  ten  pounds,  or  disseminated  in  the 
earth  of  the  cavern,  one  bushel  of  which  yielded  from  four  to  twenty-five  pounds 
of  the  sulphate.  It  also  appeared  on  the  walls  of  the  cavern,  and,  if  it  was 
removed,  acicular  crystals  again  appeared  in  a  few  weeks.  (Gleaveland.) 

Sulphate  of  magnesia  was  originally  procured  by  evaporating  the  waters  of 
saline  springs  at  Epsom  in  England.  Dr.  Grew  prepared  it  in  this  manner  in 
1675.  It  was  afterwards  discovered  that  the  brine,  remaining  after  the  cry.stal- 
lizution  of  common  salt  from  sea-water,  furnished  by  careful  evaporation  pre- 
cisely the  same  salt;  and,  as  this  was  a  much  cheaper  product,  it  superseded 
the  former.    The  residual  brine  or  bittern  consists  of  sulphate  of  magnesia,  and 

♦  Dalby'a  carminaiiec  consists  of  carbonate  of  magnesia  ^ij,  oil  of  peppermint  1t|^j, 
oil  of  nutmeg  Xt\}h  *^il  ^f  aniseed  tt^nj,  tincture  of  castor  TTj^xxi,  tincture  of  assnfotida 
"n^xv,  tincture  of  opium  TTj^v,  spirit  of  pennyroyal  1Tl,xv,  compound  tincture  of  carda- 
mom TT^^xxX)  peppermint  water  f^ij. 
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the  chlorides  of  magnesium  and  calcium.  As  the  sulphate  of  magneeia  crystal- 
lizes first,  it  may  with  proper  care  be  obtained  nearly  pure,  although  most  fre- 
quently the  salt  prepared  in  this  way  is  deliquescent  from  the  presence  of  chloride 
of  magnesium.  It  may  be  freed  from  this  impurity  by  washing  the  crystals  with 
its  own  saturated  solution.  It  was  from  this  source  that  the  gi'eater  part  of  the 
Epsom  salt  of  commerce  was  long  obtained  in  Europe.  The  salt  works  of  New 
England  supplied  our  own  markets  with  an  impure  and  deliquescent  sulphate. 
With  the  improvements  of  chemistry,  other  and  better  processes  have  been 
adopted.  In  the  neighbourhood  of  Genoa  and  Nice,  sulphate  of  magnesia  is 
prepared  in  large  quantities  from  a  schistose  rock,  containing  magnesia  and 
sulphuret  of  iron.  The  mineral  is  roasted,  and  exposed  in  heaps  for  some 
months  to  the  action  of  air  and  water.  It  is  then  lixiviated,  the  sulphate  of 
iron  decomposed  by  lime-water,  and  the  salt  obtained  pure  by  repeated  solu- 
tion and  crystallization. 

William  Henry,  of  Manchester,  whose  calcined  magnesia  has  become  famous 
thi'oughout  the  world,  took  out  a  patent  for  a  mode  of  preparing  magnesia  and 
its  salts  from  the  double  carbonate  of  magnesia  and  lime — the  dolomite  of 
mineralogists.  His  process  was  to  drive  ofi'  the  carbonic  acid  by  heat,  and  to 
convert  the  remaining  earth  into  hydrates.  He  treated  these  with  a  sufficient 
quantity  of  muriatic  acid  to  dissolve  out  the  lime,  and  then  converted  the  mag- 
nesia into  a  sulphate  either  by  sulphuric  acid  or  sulphate  of  iron. 

The  salt  is  extensively  manufactured  in  Baltimore  and  Philadelphia  from  the 
silicious  hydrate  of  magnesia,  or  magnesite.  This  mineral  occurs  in  veins  in  the 
serpentine  and  other  magnesian  rocks  which  abound  in  the  neighbourhood  of 
Baltimore,  and  in  the  southern  counties  of  Pennsylvania.  The  advantage  which 
it  possesses  over  the  dolomite,  in  the  preparation  of  this  salt,  is  the  almost  en- 
tire absence  of  lime,  owing  to  which  there  is  little  or  no  waste  of  acid,  and  the 
operation  is  much  simplified.  The  mineral  is  reduced  to  a  fine  powder  and 
saturated  with  sulphuric  acid.  The  mass  is  then  dried  and  calcined  at  a  red 
heat,  in  order  to  convert  any  sulphate  of  irgn,  which  may  be  present,  into  red 
oxide.  It  is  then  dissolved  in  water,  and  sulphuret  of  lime  added  to  separate 
any  remaining  portion  of  iron.  The  salt  is  crystallized  and  dissolved  a  third 
time,  in  order  to  purify  it.  The  sulphate  prepared  by  this  process  is  generally 
very  pure  and  clean,  although  it  sometimes  contains  sulphate  of  iron. 

Properties,  &c.  Sulphate  of  magnesia  is  a  colourless  transparent  salt,  with- 
out smell,  and  of  a  bitter,  nauseous,  saline  taste.  It  crystallizes  in  quadrangular 
prisms,  terminating  in  a  four-sided  pyramid  or  in  a  dihedral  summit  It  usually 
occurs  in  small  acicular  crystals,  which  are  produced  by  agitating  the  solution 
while  crystallizing.  It  slowly  effloresces  in  the  air.  At  32°  F.  100  parts  of 
water  dissolve  25'76  partsof  the  anhydrous  salt,  and,  for  every  increased  degree, 
0'859*7  parts  additional  are  taken  up.  The  crystals  contain  51-22  per  cent,  of 
water  of  crystallization,  and  dissolve  in  their  own  weight  of  water  at  60°,  and 
in  three-fourths  of  their  weight  at  212°.  They  melt  in  their  water  of  crystalli- 
zation, and  at  a  high  temperature  fuse  into  an  enamel.  (Bet'zelius.)  The  salt 
consists  of  one  eq.  of  acid  40,  one  of  base  20,  and  seven  of  water  63:=  123. 

Sulphate  of  magnesia  is  completely  decomposed  by  potassa,  soda,  and  their 
carbonates;  by  lime,  baryta,  and  strontia,  and  their  soluble  salts.  Ammonia 
partially  decomposes  it,  and  forms  with  the  remainder  a  double  sulphate.  The 
bicarbonates  of  potassa  and  soda  do  not  decompose  it,  except  by  the  aid  of  heat. 
"  It  gives  copious  white  precipitates  with  chloride  of  barium,  and  with  a  mixed 
solution  of  ammonia,  chloride  of  ammonium,  and  phosphate  of  soda."  Br. 

Sulphate  of  magnesia  is  liable  to  contain  iron  and  chloride  of  magnesium,  the 
former  of  which  may  be  detected  by  ferrocyanide  of  potassium,  and  the  latter 
by  its  rendering  the  salt  moist.  If  the  addition  of  sulphuric  acid  produce  no 
extrication  of  muriatic  acid  gas,  the  fact  will  prove  the  absence  of  chlorides. 
An  aqueous  solution  of  100  grains  of  the  salt  should  yield,  when  completely  de- 
composed by  a  boiling  solution  of  carbonate  of  soda,  34  grains  of  dry  carbonate 
of  magnesia,  and,  according  to  the  British  Pharmacopoeia,  16'26  grains  of  the 
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carbonate  after  having  been  well  washed,  dried,  and  heated  to  rednoss.  If  the 
dry  precipitate  is  \eM,  the  specimen  tested  id  not  all  sulphate  of  magnosia,  and 
probably  contains  sulpliate  of  soda. 

An  economical  use  which  has  been  recommended  of  sulphate  of  magnesia 
is  tjje  addition  of  a  strong  solution  to  ordinary  whitewash,  whereby  a  beautiful 
whiteness  may  bo  given  to  walls  and  ceilings.  A  little  of  it,  moreover,  added 
to  starch  considerably  increases  its  stiffening  properties,  and  at  the  same  time 
in  some  degree  resists  the  action  of  fire.  {Chem.  Newa,  April  19, 1807,  p.  190.) 

Medical  Properties  and  Ustes.  Sulphate  of  magnesia  is  a  mild  and  safe 
cathartic,  operating  with  little  pain  or  nausea,  and  producing  watery  stool.s.  It 
is  more  acceptal)le  to  the  stomach  than  most  medicines  of  its  clasis,  and  will 
often  be  retained  when  others  are  rejected.  LikeTnany  of  the  other  neutral  salts 
it  is  refrigerant,  and  may  be  made  to  act  as  a  diuretic  by  keeping  the  skin  cool, 
and  walking  about  after  it  has  been  taken.  It  is  well  adapted  to  the  treatment 
of  fevers  and  inflammatory  affections,  especially  after  a  previous  thorough  evacu- 
ation of  the  bowels  by  a  more  energetic  cathartic.  It  is  also  useful  in  colic  and 
obstinate  constipation,  and  may  be  employed  in  most  cases  which  require  the 
use  of  a  cathartic,  without  being  attended  with  debility  or  relaxation  of  the 
stomach  and  bowels.  The  medium  do.se  is  an  ounce;  but  advantage  often  re- 
sults from  its  administration  in  divided  doses,  frequently  repeated.  It  is  often 
given  in  coml)ination  with  other  medicines,  especially  with  senna,  the  griping 
effect  of  which  it  tends  to  obviate.  The  most  agreeable  form  for  administering 
the  salt,  and  that  in  which  it  usually  agrees  best  with  the  stomach,  is  a  solution 
in  carbonic  acid  water  with  lemon  syrup.  By  Dr.  Henry,  of  Dublin,  it  is  highly 
recommended  in  connection  with  sulphuric  acid.  To  seven  ounces  of  a  saturated 
aqueous  solution  of  the  salt  he  adds  an  ounce  of  the  diluted  sulphuric  acid  of 
the  Pharmacopoeias,  and  gives  a  tablespoonful  of  the  mixture  for  a  dose,  in  a 
wineglassful  of  water.* 

Off.  Prep.  Enema  Magnesise  Sulphatis,  Br.;  Magnesioe  Carbonas,  Br.;  Mag- 
nesisB  Carbonas  Levis,  Br.;  Mistura  Sennoe  Composita,  Br.  D.  B.  S. 

MAGNOLIA.  U.  S.  Secondanj. 
Magnolia. 

The  bark  of  Magnolia  glauca,  M.  acuminata,  and  M.  tripetala.  U.  S. 

Magnolia.  Sex.  Syst.  Polyandria  Polygynia.  —  Nal.  Ord.  Magnoliaccae. 

Gen.  Ch.  Ca^yr  three-leaved.  Petals  six  or  more.  Capsules two-valvcd,  one- 
seeded,  imbricated  in  a  cone.  Seeds  berried,  pendulous.  Bigeloio. 

The  medicinal  properties  of  the  Magnolia  are  common  to  most,  if  not  all  of 
the  species  composing  this  splendid  genus.  Among  the  numerous  trees  which 
adorn  the  American  landscape,  these  are  most  conspicuous  for  the  richness  of 
their  foliage,  and  the  magnificence  as  well  as  delicious  odour  of  their  flowers ; 
and  M.  grandijlora  of  the  Southern  States  rivals  in  magnitude  the  largest 
inhabitants  of  our  forests.  The  Pharmacopoeia  designates  M.  glauca,  M.  acu- 
minata, and  M.  tripetala,  each  of  which  we  shall  briefly  describe. 

1.  Magnolia  glauca.  Willd.  Sp.  Plant,  ii.  126G;  Bigelow,  Am.  Med.  Bot.  ii. 
67;  Barton,  Med.  Bot.  i.  77;  Michaux,  N.  Am.  Sylv.  ii.  8.  This  species  of 
Mhgnolia,  which  in  the  Northern  States  is  often  nothing  more  than  a  shrub, 
sometimes  attains  in  the  South  the  height  of  forty  feet.  The  leaves  are  scat- 
tered, petiolate,  oval,  obtuse,  entire,  glabrous,  thick,  opaque,  yellowish-green  on 
their  upper  surface,  and  of  a  beautiful  pale  glaucous  colour  beneath.  The  flowers 
are  large,  terminal,  solitary,  cream-coloured,  strongly  and  gratefully  odorous, 
often  scenting  the  air  to  a  considerable  distance.  The  calyx  is  composed  of 
three  leaves;  the  petals,  from  eight  to  fourteen  in  number,  are  obovate,  obtuse, 

*  It  is  said  that  a  solution  of  an  ounce  of  the  salt  in  about  a  pint  of  water,  boiled  for 
three  minutes  with  a  grain  and  a  half  of  tannic  acid,  or  with  two  or  three  drachms  of 
roasted  coffee,  is  entirely  deprived  of  bitterness.  The  liquid  prepared  with  cofTee  should 
be  strained,  and  may  be  sweetened  with  sugar.  (Combes,  Journ.  de  Phann.,  3e  s6r., 
xii.  110.) 
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concave,  and  contracted  at  the  base ;  the  stamens  are  very  numerous,  and  in- 
serted on  a  conical  receptacle ;  the  germs  are  collected  into  a  cone,  and  each  is 
surmounted  by  a  linear  recurved  style.  The  fruit  is  conical,  about  an  inch  in 
length,  consisting  of  numerous  imbricated  cells,  each  containing  a  single  scarlet 
seed.  This  escapes  through  a  longitudinal  opening  in  the  cell,  but  remains  for 
some  time  suspended  from  the  cone  by  a  slender  thread. 

M.  glauca  extends  along  the  seaboard  of  the  United  States,  from  Cape  Ann, 
in  Massachusetts,  to  the  shores  of  the  Gulf  of  Mexico.  It  is  abundant  in  the 
Middle  and  Southern  States,  usually  growing  in  swamps;  but  is  seldom  met 
with  in  the  interior,  west  of  the  mountains.  It  begins  to  flower  in  May,  June,  or 
July,  according  to  the  latitude.  It  is  known  by  the  name  of  magnolia  simply 
in  the  Northern  and  Middle  States,  by  that  of  white  hay  or  sweet  bay  in  the 
South,  and  is  occasionally  called  swamp  sassafras,  beaver  tree,  &c. 

2.  M.  acuminata.  Willd.  Sp.  Plant,  ii.  1257;  Michaux,  N.  Am.  Sylc.  ii.  12. 
This  species  is  much  larger  than  the  preceding,  often  growing  to  the  height  of 
seventy  or  eighty  feet.  The  leaves  are  six  or  seven  inches  long,  by  three  or  four 
in  breadth,  oval,  acuminate,  and  pubescent  on  their  under  surface.  The  flowers 
are  five  or  six  inches  in  diameter,  bluish  or  cream-coloured,  slightly  odorous, 
with  obovate  rather  obtuse  petals  from  six  to  nine  in  number.  Mingled  with 
the  splendid  foliage,  they  give  a  magnificent  aspect  to  the  tree  when  large  and 
in  full  bloom.  The  tree  grows  in  the  interior  mountainous  regions  of  the  United 
States,  extending  along  the  AUeghanies  from  the  State  of  New  York  to  their 
termination  in  Georgia,  and  seldom  existing  in  the  low  country  far  either  to  the 
east  or  west  of  that  range.  It  is  called  cucumber  tree,  from  the  resemblance  of 
its  fruit  in  shape  and  size  to  the  common  cucumber. 

3.  31.  tripetala.  Willd.  Sp.  Plant,  ii.  1258;  Michaux,  N.  Am.  Sylv.  ii.  18. 
This  is  a  small  tree,  sometimes  though  rarely  reaching  an  elevation  of  thirty 
feet,  and  almost  always  having  an  inclined  trunk.  It  is  remarkable  for  the  size 
of  its  leaves  and  flowers.  The  former  are  eighteen  or  twenty  inches  long  by 
seven  or  eight  in  breadth,  thin,  obovate,  somewhat  wedge-shaped,  entire,  acute 
at  both  extremities,  pubescent  when  young,  and  often  disposed  in  rays  at  the 
extremity  of  the  shoots,  displaying  a  surface  thirty  inches  in  diameter.  Hence 
has  arisen  the  name  of  umbrella  tree,  by  which  this  species  is  distinguished. 
The  flowers  are  terminal,  seven  or  eight  inches  in  diameter,  white,  with  from  five 
to  twelve  oval  acute  petals,  of  which  the  three  outer  are  reflexed.  This  species 
extends  from  the  northern  parts  of  New  York  to  the  southern  limits  of  the  United 
States.  It  is  found  only  in  shady  situations,  with  a  strong,  deep,  and  fertile  soil. 

The  leaves  of  this  species  are  highly  recommended  by  Dr.  J.  S.  Wilson,  of 
Alabama,  as  a  dressing  for  blisters.  He  scalds  them  previously  to  their  appli- 
cation, but  presumes  that  they  would  answer  as  well  in  their  natural  state. 
{South.  Med.  and  Surg.  Journ.,  July,  1854.) 

The  bark  and  fruit  of  all  the  species  of  Magnolia  are  possessed  of  similar 
medicinal  properties;  but  the  bark  only  is  officinal,  and  that  of  the  root  is 
thought  to  be  most  efficient.  It  has  an  aromatic  odour,  and  a  bitter,  pungent, 
spicy  taste.  The  aromatic  property,  which  resides  in  a  volatile  principle,  is 
diminished  by  desiccation,  and  entirely  lost  when  the  bark  is  long  kept.  The 
bitterness,  however,  remains.  The  bark  is  destitute  of  astringency.  The  bark 
of  Magnolia  grandiflora,  examined  by  Dr.  Stephen  Procter,  was  found  to  contain 
volatile  oil,  resin,  and  a  principle  analogous  to  the  liriodendrin  of  Professor 
Emmet.  {Am.  Journ.  of  Pharm.,  xiv.  95.) 

Medical  Properties  and  Uses.  Magnolia  is  a  gently  stimulant  aromatic  tonic 
and  diaphoretic,  useful  in  chronic  rheumatism,  and  capable,  if  freely  given,  of 
arresting  the  paroxysms  of  intermittent  fever.  It  has  been  used  advantageously 
in  these  complaints,  and  in  remittents,  especially  of  a  typhoid  character.  The 
dose  of  the  recently  dried  bark  in  powder  is  from  half  a  drachm  to  a  drachm, 
frequently  repeated.  The  infusion  may  also  be  used,  but  is  less  efficient. 
Diluted  alcohol  extracts  all  the  virtues  of  the  medicine;  and  a  tincture,  made 
by  macerating  the  fresh  bark  or  fruit  in  brandy,  is  a  popular  remedy  in  chronic 
rheumatism.  W. 
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MANGANESII  OXIDUM  NIGRUM.  U.S.,  Br. 
Black  Oxide  of  Manganese. 

Native  impure  deutoxide  of  man|j:nncse  in  powder,  containing  at  least  66  per 
cent,  of  the  pure  deutoxide.  U.  S.  MnO,.  lir. 

Mangftnose,  Peroxide  of  manganeso,  Deutoxide  of  manganese,  Black  oxide  of  man* 

fanese,  Pyroluaite;    Oxide  noir  de  mangandso,  Pr.;   Braunstein,  Oerm.;  Manganese, 
tal.,  Span. 

The  officinal  oxide  of  manganese  is  the  binoxide  of  a  peculiar  metal  prop- 
erly called  manganese ;  though  this  name  is  commonly  applied  to  the  oxide 
itself.  Metallic  vianganene  was  discovered  by  Scheele  and  Gahn  in  1774,  and  is 
obtained  from  the  native  black  oxide  by  intense  ignition  with  charcoal.  As  ob- 
tained by  C.  Brunner,  by  decomposing  the  fluoride  by  sodium,  manganese  is 
brittle,  grayish-white,  and  very  hard,  being  capable  of  cutting  glass,  and  scratch- 
ing the  best  tempered  steel.  It  is  susceptible  of  the  most  perfect  polish,  and 
is  not  altered,  even  in  moist  air,  at  the  ordinary  temperature.  Its  sp.  gr. 
varies  from  71  to  7  2.  {Chem.  Oaz.,  May  1, 1857.)  Deville  suspects  that  Jirun- 
uer's  manganese  contains  a  little  carbon.  This  chemist  obtained  the  metal  by 
heating  the  black  oxide  in  excess  with  charcoal,  in  a  lime  crucible.  The  metal, 
thus  obtained,  is  more  refractory  than  iron;  while  that  procured  by  Brunner 
fused  at  the  same  heat  as  white  cast  iron.  {Ibid.,  June  1, 1857.)  The  eq.  num- 
ber of  manganeso  is  277.  With  oxygen  it  forms  five  compounds,  three  regular 
oxides  and  two  acids.  The  protoxide  is  of  a  light-green  colour,  and  is  the  oxide 
present  in  the  salts  of  manganese.  The  sesquioxide  is  black  or  dark-brown,  and 
the  deutoxide  black.  The  two  acids  are  formed  by  the  action  of  potassa  on  the 
deutoxide,  and  are  called  mangrantc  and  hyper  manganic  acids.  Assuming  one 
eq.  of  manganese  in  each  of  these  compounds,  the  protoxide  contains  one,  the 
sesquioxide  one  and  a  half,  the  deutoxide  two,  manganic  acid  three,  and  hyper- 
manganic  acid  thi-ee  and  a  half  equivalents  of  oxygen.  Besides  these,  there  exist 
a  double  oxide,  of  a  brownish-red  colour,  called  red  oxide,  consisting  of  one  eq. 
of  protoxide  and  one  of  sesquioxide,  and  invariably  formed  when  anyone  of  the 
other  oxides  of  manganese  is  exposed  to  a  white  heat ;  and  a  native  oxide,  called 
Varvicite,  composed'  of  two  eqs.  of  deutoxide  and  one  of  sesquioxide.  Metallic 
manganese  is  an  occasional  constituent  of  organic  matter.  It  has  been  detected 
in  minute  quantity  in  bone,  hair,  brain,  epidermis,  gastric  juice,  bile,  urine,  and 
pus,  and  has  been  found  by  Millon  and  others  in  the  blood.  M.  Glenard,  of 
Lyons,  denies  that  it  is  a  normal  constituent  of  the  blood,  although  sometimes 
present;  but  the  evidence  of  numerous  experimenters  shows  that  it  generally 
exists  in  that  fluid;  and,  when  not  detected,  it  may  be  because  the  quantity 
present  is  too  minute  for  discovery.  According  to  Mr.  E.  Davy,  caustic  potassa, 
dissolved  in  an  equal  weight  of  water,  forms  a  delicate  test  for  manganese,  not 
obscured  by  the  presence  of  other  metals.  The  smallest  portion  of  matter,  sus- 
pected to  contain  the  metal,  being  finely  pulverized  or  in  solution,  is  placed 
upon  a  slip  of  silver  foil,  and  a  drop  of  the  test  added.  Upon  evaporating  to 
dryness  with  a  spirit-lamp,  and  raising  the  heat,  the  characteristic  green  manga- 
nate  of  potassa  will  appear  on  the  foil.  (Chem.  Gaz.,  March  15,  1854.)  Manga- 
nese is  a  constituent  of  all  arable  land,  and  is4'ound  in  the  ashes  of  most  of  the 
vegetables  which  form  the  food  of  man  and  the  inferior  animals.  In  the  mineral 
kingdom,  it  occurs  sometimes  as  a  sulphuret,  rarely  as  a  phosphate,  but  very 
abundantly  as  the  black  or  deutoxide,  called  pyrolusite.  It  is  the  latter  mineral 
which  constitutes  the  officinal  oxide. 

Properties.  Deutoxide  of  manganese, as  it  occurs  in  nature,  is  very  diversified 
in  its  appearance.  Its  sp.  gr.  varies  from  47  to  49.  It  is  found  sometimes  in 
brilliant  needle-shaped  crystals,  often  in  compact  masses  having  the  metallic 
lustre,  but  far  more  frequently  in  the  form  of  a  dull  earthy-looking  substance, 
of  a  black  or  brown  colour.  It  is  purest  when  crystallized.  As  it  occurs  in  com- 
merce, it  is  usually  in  the  form  of  a  black  powder,  insoluble  in  water,  and  con- 
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taining  more  or  less  oxidized  iron,  carbonate  of  lime,  sulphate  of  baryta,  and 
earthy  matter.  Iron,  which  is  rarely  absent,  is  detected  by  the  production  of  a 
greenish  or  blue  tint  on  the  addition  of  ferrocyanuret  of  potassium  to  its  muriatic 
solution.  When  exposed  to  a  red  heat  it  yields  half  an  equivalent  of  oxygen, 
and  is  reduced  to  the  state  of  sesquioxide.  Hence  its  use  in  obtaining  that  gas. 
Good  samples,  after  being  dried,  lose,  when  heated  to  whiteness,  12  per  cent,  of 
oxygen.  It  is  distinguished  from  sulphuret  of  antimony  by  its  infusibility,  and 
by  causing  the  evolution  of  chlorine  on  being  heated  with  muriatic  acid.  When 
of  a  brown  colour,  it  is  not  of  good  quality. 

But  few  mines  of  deutoxide  of  manganese  exist;  though  the  metal  itself  is 
very  generally  diffused  throughout  the  mineral  kingdom.  It  occurs  most  abun- 
dantly in  Bohemia,  Saxony,  the  Hartz,  France,  and  Great  Britain.  In  the  United 
States  no  mines  have  been  opened,  except  in  Vermont,  from  which  State  an  in- 
ferior brown  ferruginous  manganese  is  supplied  through  Boston.  Besides  this 
source,  the  mineral  is  received  from  Nova  Scotia,  France,  Germany,  England, 
and  occasionally  Scotland.  It  comes  packed  in  casks  or  barrels,  generally  in 
lumps  and  coarse  powder,  just  as  it  is  dug  out  of  the  mines ;  though  occasion- 
ally it  is  received  from  England  ready  pulverized.  It  is  a  good  rule  to  buy  it 
unpowdered ;  as  its  quality  can  be  better  judged  of  in  that  state.  A  dark  shining 
crystalline  appearance  may  be  taken  as  an  indication  of  good  quality.  The 
Nova  Scotia  manganese  is  better  than  the  Vermont;  but  that  from  Germany, 
England,  and  Scotland  is  the  best,  and  commands  the  highest  price. 

Medical  Properties^  and  Uses.  Deutoxide  of  manganese  is  deemed  tonic  and 
alterative.  When  slowly  introduced  into  the  system,  as  happens  to  those  en- 
gaged in  grinding  the  mineral,  it  acts,  according  to  Dr.  Coupar,  of  Glasgow,  as 
a  cumulative  poison,  inducing  a  disease  which  begins  with  a  staggering  gait, 
and  ends  in  paraplegia.  It  has  been  used  in  syphilis,  chlorosis,  scurvy,  and 
various  skin  diseases,  especially  itch  and  porrigo.  It  has  lately  been  employed, 
in  a  purified  state,  with  great  advantage  by  Dr.  Arthur  Leared,  in  stomachic 
pains,  of  a  purely  nervous  character,  such  as  are  apt  to  come  on  after  eating.  He 
has  also  found  it  useful  in  pyrosis,  and  other  irritable  states  of  the  stomach  which 
are  purely  functional.  It  has  the  advantage  over  the  preparations  of  bismuth, 
in  these  cases,  that  it  does  not  constipate.  (Glasgow  Med.  Journ.,  Jan.  1865, 
p.  T9.)  The  dose  is  from  three  to  twenty  grains,  three  times  a  day,  given  in 
the  form  of  pill.  Dr.  Leared  gave  ten  grains  of  the  powder  three  times  a  day. 
For  external  use,  an  ointment  may  be  made  of  one  or  two  drachms  of  the  oxide 
to  an  ounce  of  lard.  The  sulphate  is  officinal.  For  a  notice  of  some  other  com- 
pounds of  manganese  which  have  been  tried  as  medicines,  see  Part  III. 

This  oxide  is  used  in  the  arts  for  obtaining  chlorine  in  the  manufacture  of 
bleaching  powder,  for  giving  a  black  glazing  to  pottery,  and  for  freeing  glass 
from  the  colour  which  it  derives  from  iron.  In  the  laboratory,  it  is  employed  to 
obtain  oxygen  and  chlorine,  and  to  form  the  salts  of  manganese.  In  pharmacy 
it  is  used  for  liberating  chlorine  from  muriatic  acid  and  from  common  salt,  and 
iodine  from  iodide  of  sodium,  contained  in  kelp. 

Pharm.  Uses.  In  preparing  Aqua  Chlorinii,  (/.  S.;  Hydrargyri  Perchloridum, 
Br.;  Liquor  Chlori,  Pr.;  Liquor  Sodae  Chloratae,  Br.;  Potassae  Chloras,  Br. 

Off.  Prep.  Potassae  Permanganas,  Br.  B. 

MANGANESII  SULPHAS.  U.S. 

Sulphate  of  Manganese. 

This  salt  was  first  made  officinal  in  the  present  edition  of  the  U.  S.  Pharma- 
copoeia, in  which  it  has  a  place  in  the  Materia  Medica  list,  It  may  be  prepared 
by  heating  the  native  black  oxide  with  concentrated  sulphuric  acid.  Oxygen  is 
evolved,  and  the  sulphate  of  the  protoxide  is  formed.  The  product,  when  ex- 
hausted by  water,  furnishes  a  solution  which  must  be  heated  to  nearly  the  boil- 
ing point,  and  treated  with  carbonate  of  manganese,  added  by  small  portions 
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at  a  time,  Which  will  precipitate  any  iron  present,  and  change  the  colour  of  the 
liquid  from  a  dark-rod  to  a  pale-ro3o  tint.  The  liquid  Ih  then  filtered,  evapo- 
rated to  the  consistence  of  a  thin  syrup,  and  set  aside  to  crystallize.* 

Properties.  Sulphate  of  manganese  consists  of  one  eq.  of  protoxide  of  manga- 
nese and  one  of  sulphuric  acid  (MnO.SO,).  From  its  aqueous  solution  it  crys- 
tallizes in  rhombic  prisms,  which  contain  variable  proportions  of  water  of  crys- 
tallization according  to  the  temperature  of  the  solution  and  other  circumstances. 
Obtained  by  evaporation  at  a  gentle  heat,  they  contain  four  eqs.  of  water;  be- 
tween 45°  and  68°,  five  eqs.;  under  42°,  seven  eqs.;  and  a  concentrated  solution, 
mixed  with  sulphuric  acid,  and  evaporated,  yields  granular  crystals  with  one  eq. 
Heated  to  240°,  the  crystals  lose  three  eqs.  of  water,  and  at  a  red  heat  become 
anhydrous.  {Brande  and  Taylor.)  The  crystals  usually  have  a  pale-rose  or  pink 
colour.  The  salt  has  an  astringent  and  bitterish  taste.  It  is  very  soluble  in 
water;  but  its  solubility  varies  with  its  water  of  crystallization.  When  anhy- 
drous it  is  dissolved  by  two  parts  of  water  at  60°,  and  in  its  own  weight  at  212°. 
It  is  insoluble  in  alcohol.  If  carelessly  prepared,  it  is  apt  to  contain  copper  and 
arsenic,  as  well  as  iron.  As  it  is  the  source  of  nearly  all  the  preparations  of  man- 
ganese, it  is  of  importance  that  it  should  be  pure.  Hence,  the  sulphate,  as  first 
obtained,  should  be  calcined  at  a  low  red  heat  at  least  twice,  to  render  the  con- 
taminating metals  insoluble,  and  then  tested  in  solution,  to  be  sure  of  its  purity. 
According  to  M.  A.  Gorgeu,  copper  and  iron,  as  well  as  nickel  and  cobalt,  are 
completely  precipitated  by  sulphuret  of  manganese.  In  applying  this  reagent, 
the  impure  solution  is  shaken  for  about  a  quarter  of  an  hour  with  the  sulphuret, 
and  then  boiled  for  a  few  minutes.  (Chem.  Oaz.,  July  1, 1853,  p.  249.)  In  the 
description  of  it  in  the  U.S.  Pharmacopoeia,  the  salt  is.  stated  not  to  be  precipi- 
tated by  tincture  of  nutgall,  to  give  with  alkalies  a  white  precipitate  soon  be- 
coming brown  on  exposure,  and  to  throw  down  a  flesh-coloured  precipitate  with 
bydrosulphate  of  ammonia,  and  a  white  one  with  ferrocyanide  of  potassium. 

Medical  Properties  and  Uses.  C.  G.  Gmelin  found  sulphate  of  manganese  to 
produce  an  extraordinary  secretion  of  bile  when  given  to  the  inferior  animals, 
and  its  cflFects  as  a  cholagogue  have  been  observed  in  man.  According  to  the 
late  Dr.  Thomas  Thomson,  of  Glasgow,  it  resembles  sulphate  of  soda  both  in 
taste  and  effect,  operating  as  a  purgative  in  the  dose  of  one  or  two  drachms. 
From  the  circumstance  that  manganese  had  been  found  in  small  proportion  in 
the  blood,  it  was  conjectured  that  this  metal,  like  iron,  might  play  an  important 
part  in  the  human  economy;  and  trial  was  made  of  its  various  pi-eparations  in 
debilitated  states  of  the  system,  and  especially  in  anaemia,  in  which  the  hope  was 

*  The  following  modification  of  the  process  given  in  the  text  has  been  published  by 
Mr.  C.  Lewis  Diehl,  Jr.,  who  has  obtained  by  means  of  it  an  abundant  product  of  the 
pure  salt.  A  mixture  of  6  parts  of  peroxide  of  manganese  and  0-75  of  coarsely  powdered 
charcoal  is  exposed  to  a  red  heat,  in  a  covered  crucible,  until  all  the  charcoal  is  consumed. 
The  contents  of  the  crucible,  after  cooling,  are  put  into  a  porcelain  dish,  and  treated 
with  6-5  parta  of  sulphuric  acid.  The  whole  is  then  evaporated  to  dryness,  and  the 
residue,  being  returned  to  the  crucible,  is  again  heated  to  redness.  When  cool,  the  mass 
is  rubbed  to  powder  if  necessary,  and  treated  twice  with  8  parts  of  boiling  water ;  and 
the  liquors,  having  been  mixed,  are  filtered,  evaporated  till  a  pellicle  appears,  and  set 
aside  to  crystallize.  It  is  important  that  the  liquid  should  be  removed  from  the  sand- 
bath  as  soon  as  the  pellicle  begins  to  form ;  as,  if  the  heat  be  continued  longer,  an  in- 
soluble sulphate  is  deposited.  If  the  peroxide  of  mjfnganese  employed  is  of  good  quality, 
a  pure  sulphate  will  be  obtained ;  any  salt  of  iron  or  copper  present  being  rendered  in- 
soluble by  the  heat.  {Am.  Journ.  of  Fharm.,  March,  1867,  p.  139.) 

Another  process,  introduced  into  use  by  Mr.  Laster,  Chemist  of  the  Charity  Hospital, 
New  Orleans,  is  highly  praised  by  Dr.  A.  J.  Semmes,  visiting  physician  of  the  same 
hospital.  The  following  is  the  formula.  "  Take  of  Binoxide  of  Manganese  40  parts. 
Commercial  Hydrochloric  Acid  200  parts.  Dissolve  the  binoxide  in  the  acid  beneath  a 
chimney-flue,  and,  when  solution  is  complete,  and  chlorine  no  longer  evolved,  mix  very 

fradually  63  parts  of  sulphuric  acid  with  the  reddish  liquid;  continue  the  evaporation 
encath  the  flue  until  acid  vapour  is  no  longer  driven  off",  and  the  mass  becomes  dry. 
Dissolve  this  mass  in  350  parts  of  water  heated  to  the  boiling  point.    Treat  the  solution 
with  carbonate  of  manganese  until  it  becomes  rose-red,  filter  or  decant,  evaporate  and 
crystallize."  {Ibid.,  March,  1868,  p.  176.) — Note  to  the  thirteenth  edition. 
35 
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entertained  that  it  might  prove  a  useful  adjuvant  of  the  chalybeates  as  a  i-econ- 
structive  agent.  When  given  with  iron,  its  use  was  certainly  in  many  instances 
followed  by  the  most  satisfactory  results ;  but  it  may  be  questioned  whether  the 
beneficial  effects  were  in  any  respect  greater  than  those  which  the  iron  would 
have  produced  without  such  an  auxiliary;  and,. where  manganese  has  been 
used  alone  in  anemic  cases,  it  has  generally  failed.  Dr.  Garrod,  of  London,  has 
recently  reported  the  result  of  some  trials  made  with  it,  in  one  of  the  hospitals 
of  that  city,  in  cases  of  anaemia,  the  inference  from  which  is  altogether  un- 
favourable to  manganese  as  a  remedy  in  that  disease.  {Med.  Times  and  Gaz., 
Feb.  1863,  p.  222.)  Dr.  Hammond,  of  New  York,  has  found  the  sulphate  of 
manganese  successful  in  two  cases  of  chorea,  which  had  resisted  other  treat- 
ment. (Med.  &  Surg.  Reporter,  Aug.  1, 1868,  p.  8Y  ;  from  N.  Y.  Med.  Gaz.)  The 
dose  of  sulphate  of  manganese  as  a  tonic  is  from  five  to  twenty  grains.     B. 

MANNA.  U.S., Br. 
Manna. 

The  concrete  juice,  in  flakes,  of  Fraxinus  Ornus,  and  of  Fraxinus  rotundifolia. 
U.  S.  A  concrete  saccharine  exudation  from  the  stem  of  Fraxinus  Ornus  and 
F.  rotundifolia,  obtained  by  making  incisions  in  the  stems.  Br. 

Man ne,  i^r.;  Manna,  Germ.,  ItaL;  Mansi,  Span. 

Manna  is  not  the  product  of  one  plant  exclusively.  Besides  the  two  species 
of  Fraxinus  indicated  by  the  Pharmacopoeias,  it  is  said  to  be  obtained  also 
from  several  other  trees,  belonging  to  the  genera  Ornus  and  Fraxinus,  among 
which  F.  excelsior  and  F.  parvijlora  have  been  particularly  designated.  Many 
saccharine  substances,  generally  exudations  from  plants,  have,  from  their  resem- 
blance to  this  substance,  obtained  the  name  of  manna,  and  attracted  more  or  less 
attention  from  writers.  They  are  described  in  a  note.* 

*  False  Mannas.  Burkhardt  states  that  a  species  of  manna,  which  exudes  from  the 
tamarisk  of  the  north  of  Africa  (Tamarix  Oallica,  Ehrenberg),  is  used  by  the  Bedouin 
Arabs  near  Mount  Sinai  with  their  food.  This  substance,  however,  according  to  Mitsch- 
erlich,  contains  no  mannite,  but  consists  wholly  of  mucilaginous  sugar.  M.  Berthelot 
found  a  sample  of  manna  from  Sinai  to  consist  of  55  per  cent,  of  cane  sugar,  25  of  levn- 
lose  and  glucose,  and  20  oi"  dextrin  and  analogous  substances.  [Annates  de  Chim.  et  Phys., 
Ixvii.  82. )  The  same  chemist  obtained  from  Turkish  manna  a  new  variety  of  sugar,  which 
he  named  trehalose.  {Oaz.  Med.  de  Paris,  A.D.  1857,  no.  49.)  The  manna  used  in  India  is 
said  to  be  the  product  of  Hedysarum  Alhagi  of  Linn.,  Alhagi  Maurorum  of  De  Candolle, 
a  thorny  shrub  which  grows  abundantly  in  the  deserts  of  Persia  and  Arabia.  It  is  much 
inferior  to  that  obtained  from  the  Ornus.  A  substance  closely  resembling  manna  is  pro- 
cured by  exudation  from  Eucalypitis  mannifera,  growing  in  New  South  Wales.  It  con- 
tains a  saccharine  matter  called  melitose,  different  from  mannite,  and  from  all  the  varie- 
ties of  sugar  in  properties,  though  isomeric  with  glucose.  It  is  susceptible  of  the  vinous 
fermentation.  (See  Am.  Journ.  of  Pharm.,  xxviii.  157.)  Another  manna  found  in  New 
Holland  is  produced  upon  the  leaves  of  Eucalyptus  dumosa,  when  very  small,  and  some- 
times appears  spread  over  large  extents  of  country  like  a  kind  of  snow.  The  natives  use 
it  for  food.  It  is  a  complex  body,  containing  sugar,  gum,  starch,  inulin,  and  lignin. 
(Journ.  de  Chim.  et  de  Pharm. ,  xvi.  240.)  It  is  said  to  be  a  secretion  from  an  insect, 
formed  into  minute  cells,  each  of  which  is  the  abode  of  one  of  the  insects.  It  is  called 
^e?7)  by  the  natives.  (SeeA7n.  Jmirn.of  PA«rm.,  Nov.  1862,  p.  547.)  The  substance  known 
in  France  by  the  name  of  Brian^on  manna,  is  an  exudation  from  the  common  European 
larch  (Larix  Europasa  or  Pinus  Larix),  and  differs  chemically  from  ordinary  manna  in 
containing  no  mannite.  Berthelot  found  in  it  a  peculiar  sugar,  analogous  to  that  of  the 
cane,  which  he  named  melezitose.  (See  Am,.  Journ.  of  Pharm.,  Jan.  1859,  p.  61.)  Larix 
Cedrus,  of  Mount  Lebanon,  yields  a  similar  product,  which  has  some  repute  in  Syria  as 
a  remedy  in  phthisis.  (Pharm.  Journ.  and  Trans.,  x^iii.  411.)  A  substance  resembling 
manna,  of  a  sweet,  slightly  bitter,  and  terebinthinate  taste,  and  actively  purgative,  ex- 
udes from  incisions  in  Pinus  Lambertiana,  of  Southern  Oregon,  and  is  used  by  the  na- 
tives. (Nar.  of  U.  S.  Expl.  Exped.,  v.  232.)  M.  Berthelot  has  extracted  from  this  product 
a  peculiar  saccharine  principle,  which  he  c&Ws  pinite.  It  is  very  sweet,  but  does  not  un- 
dergo the  vinous  fermentation.  (See  Am.  Journ.  of  Pharm.,  xxyiii.  157.)  In  the  neigh- 
bourhood of  Diarbekir,  in  Asiatic  Turkey,  a  saccharine  substance,  known  as  Diarbekir 
manna,  is  found  on  the  leaves  of  dwarf  oaks,  from  which  it  appears  to  be  exuded.  (Ibid., 
Nov.  1862,  p.  546.)  Certain  seaweeds,  after  their  death,  become  covered,  on  exposure  to 
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Ornus.  Sex.  Syst.  Diandria  Monogynia. — Nat.Ord.  Oleaceae. 

Ocn.  Ch.  Calyx  very  small,  four-olcft.  Corolla  divided  to  the  base  into  linear 
flejfinents.  Pericarp  a  winged  key  not  dehiscing.  Lindley. 

This  genus  was  Heparated  by  Persoon  from  the  Fraxinus  of  Linnaeufl. 

Ornux  Kuropira.  Persoon,  Synopa.  i.  9;  Lindley,  Flor.  Med.  647;  Carson, 
niust.  of  Med.  hoi.  ii.  8,  pi.  CI.  — Fraxinus  OrntiH.  Willd.  Sp.  PlaiU.  iv.  1104. 
Woodv.  Med.  Hot.  p.  589,  t.  209.  The  flowering  auk*  is  a  tree  of  moderate 
height,  usually  from  twenty  to  twenty-five  feet,  very  branching,  with  opposite, 
petiolate,  pinnate  leaves,  composed  of  three  or  four  pairs  of  leaflets,  and  an  odd 
one  at  the  end.  The  leaflets  are  oval,  acuminate,  obtusely  serrate,  about  an  inch 
and  a  half  in  length,  smooth,  of  a  bright-green  colour,  and  supported  on  short 
footstalks.  The  flowers  are  white,  and  usually  expand  with  the  leaves.  They 
grow  in  close  panicles  at  the  extremity  of  the  young  branches,  and  have  a  very 
short  calyx  with  four  teeth,  and  four  linear  lanceolate  petals. 

Both  this  species  of  Ornus  and  0.  rotundifolia  are  natives  of  Sicily,  Calabria, 
and  Apulia ;  and  both  contribute  to  supply  the  manna  of  commerce.  The  former 
is  cultivated  in  Sicily,  yields  manna  after  the  eighth  year,  and  continues  to  yield 
it  for  ten  or  twelve  years,  when  it  is  usually  cut  down,  and  young  sprouts  allowed 
to  grow  up  from  the  root.  (Stettner,  Archiv.  der  Pharm.,  liil.  194.)  During  the 
hot  months  the  juice  exudes  spontaneously  from  the  bark,  and  concretes  upon  its 
surface;  but,  as  the  exudation  is  slow,  it  is  customary  to  facilitate  the  process  by 
making  deep  longitudinal  incisions  on  one  side  of  the  trunk.  In  the  following 
season  these  are  repeated  on  the  other  side,  and  thus  alternately  for  the  whole 
period  during  which  the  trees  yield  mauna,  extending  sometimes,  it  is  said,  to 
thirty  or  even  foi'ty  years.  Straw  or  chips  are  frequently  placed  so  as  to  receive 
the  juice,  which  concretes  upon  them.  The  manna  varies  in  its  character  accord- 
ing to  the  mode  of  collection,  nature  of  the  season,  and  period  of  the  year  in 
which  the  exudation  takes  place.  That  procured  in  Sicily  is  said  to  be  the  best. 
Three  varieties  are  distinguishable  in  commerce. 

1.  The  purest  Is  that  named  ^a^e  manna,  or  manna  cannulata.  It  exudes 
spontaneously,  or  by  incisions,  during  the  hottest  and  dryest  weather  in  July  and 
August.  According  to  Stettner,  it  is  furnished  by  the  upper  incisions  upon  the 
trunk ;  while  the  lower  incisions  yield  the  inferior  varieties.  It  is  in  irregular, 
unecjual  pieces,  often  several  inches  long,  resembling  stalactites,  rough,  light, 
porous,  brittle,  whitish  or  yellowish-white,  and  frequently  concave  on  the  surface 
by  which  they  were  attached  to  the  trunk,  and  which  is  often  soiled  by  impuri- 
ties, sometimes  by  adherent  fragments  of  the  bark.  When  broken,  these  pieces 
exhibit  a  crystalline  or  granular  structure.  This  variety  is  sometimes  in  small 
fragments,  generally  less  than  an  inch  in  length. 

2.  Common  manna — manne  en  sorte  of  French  pharmacy — is  next  in  quality, 
and  is  collected  in  September  and  the  beginning  of  October,  when  the  heat  of 
the  weather  has  begun  to  moderate.  The  juice  does  not  now  concrete  so  readih', 
and  a  portion,  falling  on  the  ground  at  the  root  of  the  tree,  becomes  more  or  less 
mixed  with  impurities,  and  forms  imperfectly  solid  masses,  which  require  to  be 
further  dried  in  the  sun.  Common  manna  consists  of  whitish  or  yellowish  frag- 
ments, similar  to  the  pieces  of  flake  manna,  but  much  smaller,  mixed  with  a  soft, 
viscid,  uncrystallized  brownish  matter,  identical  with  that  which  constitutes  the 
following  variety. 

3.  Fat  manna  is  collected  in  the  latter  part  of  October  and  November,  when 
the  weather  is  cooler  and  rains  more  common.  The  juice  is  now  still  less  dis- 
posed to  concrete,  and  flowing  down  the  trunk  is  received  in  a  small  excavation 
at  its  base.  As  found  in  commerce,  it  is  in  the  form  of  a  soft,  viscous  mass, 

the  air,  with  an  effloresconce  of  manaite,  supposed  not  to  pro-exist  in  the  plant,  but  to  be 
formedattheexpenseoftheirmucilaginous matter.  {Journ.de Pharm.,  Avril,  1859, p.  314.) 
*  A  syrup  prepared  frona  the  inner  bark  of  this  tree  has  been  employed,  in  Europe,  by 
Dr.  Dovergie,  with  supposed  advantage,  in  chronic  eczema  and  impetigo.  The  bark  con- 
tains much  tannin,  and  a  mucilaginous  principle,  which  renders  diluted  alcohol  a  better 
menstruum  than  boiling  water.  [Journ.  de  Pharm.,  3e  ser.,  ix.  347.) 
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containing  few  crystalline  fragments,  of  a  brown  or  yellowish-brown  colour,  and 
full  of  impurities. 

Manna  may  be  found  in  the  shops,  of  every  grade,  from  the  most  impure  of 
the  third  variety  to  the  purest  of  the  first;  but  the  worst  kind  is  not  often  im- 
ported into  this  country. 

Attempts  have  sometimes  been  made  to  counterfeit  manna;  but  the  facility 
of  detection  renders  frauds  of  this  kind  unprofitable,  and  they  are  not  often 
practised.  Pr.  R.  P.  Thomas  has  described,  in  the  Am.  Journ.  of  Pharm 
(xxiv.  208),  a  sophisticated  drug,  which  was  brought  into  our  markets  under 
the  name  of  manna,  but  dififered  from  the  genuine  drug  both  in  sensible  and 
chemical  properties,  not  even  containing  mannite.  Baume  describes  a  method 
in  which  common  manna  is  purified  so  as  to  resemble  flake  manna.  It  consists 
in  dissolving  common  manna  in  a  little  water,  allowing  the  liquid  to  settle,  de- 
canting it  in  order  to  separate  the  impurities,  then  inspissating  it  so  that  it  will 
congeal  on  cooling,  and  immersing  threads  in  the  inspissated  liquid,  several  times 
successively,  in  the  manner  practised  by  candle-makers.  It  may  be  still  further 
purified  by  the  use  of  animal  charcoal.  Thus  prepared  it  contains  less  mannite 
than  flake  manna,  and  less  of  the  nauseous  principle ;  but  is  said  not  to  operate 
less  eflfectively  as  a  laxative. 

Properties.  Manna  has  a  slight,  peculiar  odour,  and  a  sweet  taste,  which  in 
the  impure  kinds  is  also  very  nauseous,  but,  in  the  finest  flake  manna,  scarcely 
so  much  so  as  to  be  disagreeable.  It  melts  with  heat,  and  takes  fire,  burning 
with  a  blue  flame.  When  pure  it  is  soluble  in  three  parts  of  cold,  and  in  its  own 
weight  of  boiling  water.  From  a  boiling  saturated  aqueous  solution,  it  separates 
in  partially  crystalline  masses  on  cooling.  Alcohol  also  dissolves  it,  and,  if 
saturated  by  means  of  heat,  deposits  upon  cooling  a  large  proportion  of  the 
manna  in  a  beautifully  crystalline  form.  Fourcroy  andVauquelin  found  manna 
to  consist  of,  1.  a  peculiar  sweet  principle,  called  mannite,  which  constitutes  15 
percent.;  2.  true  sugar;  3.  a  yellow  nauseous  matter,  upon  which  the  purgative 
property  is  thought  chiefly  to  depend;  and  4.  a  little  mucilage.  Leuchtweiss 
obtained  from  105  parts  of  manna  11-6  of  water,  0*4  of  insoluble  matter,  91 
of  sugar,  42'6  of  mannite,  40"0  of  a  mixture  of  mucilaginous  matter  containing 
mannite,  resin,  organic  acid,  and  a  nitrogenous  substance,  and  13  of  ashes. 
Manna  has  recently  been  examined  chemically  by  M.  Buignet,  who  discovered 
in  it,  what  had  never  before  been  detected,  a  considerable  proportion  of  dextrin. 
He  appears  to  have  been  led  to  this  discovery  by  observing  a  very  energetic 
right  rotatory  power  in  flake  manna,  which  could  not  be  owing  to  the  saccharine 
matter  it  contained,  because  the  same  power  continued  after  all  the  sugar  had 
been  destroyed  by  fermentation.  Dextrin  forms  about  one-fifth  part  of  flake 
manna,  and  a  much  larger  part  of  the  inferior  kinds.  It  may  be  readily  obtained 
separate  by  triturating  200  parts  of  flake  manna  with  400  of  alcohol  of  70°  in 
successive  portions,  filtering  the  resulting  mixture,  by  which  the  mannite  is 
left  behind,  and  then  separating  the  sugar  and  dextrin  contained  in  the  clear 
liquor.  This  is  done  by  concentrating  the  liquor  to  a  syrupy  consistence,  and 
adding  about  10  parts  of  alcohol  at  90°.  The  mixture  separates  into  two  layers, 
the  upper  consisting  of  a  strong  alcoholic  solution  of  sugar,  the  lower  of  a  satu- 
rated solution  of  dextrin  in  weak  alcohol.  The  latter  is  separated,  washed  re- 
peatedly with  alcohol  at  90°,  and  then,  after  dilution  with  water,  decolorization, 
and  filtration,  is  evaporated  gently  by  a  water-bath  till  it  ceases  to  lose  weight. 
The  substance  remaining  is  dextrin.  The  saccharine  matter  of  manna  is  a  mix- 
ture of  cane  sugar  and  inverse  or  uncrystallizable  sugar,  which  are  in  such  pro- 
portion as  almost  to  neutralize  their  reciprocal  optic  properties.  All  the  forms 
of  commercial  manna  contain  both  sugar  and  dextrin,  and,  though  the  quan- 
tity of  the  two  jointly  varies  considerably,  yet  their  relative  proportion  is  in- 
variable, being  2  eqs.  of  dextrin  and  1  eq.  of  sugar.  This  is  the  same  result 
which  takes  place  in  the  saccharification  of  starch;  and  the  inference  is  fair, 
that  the  dextrin  and  sugar  in  manna  are  the  result  of  a  transformation  of 
starch  in  the  plant   {Journ.  de  Pharm.  et  de  Chim.,  Juillet,  1868,  pp.  5-16.) 
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It  \a  owinpf  to  tho  proscnco  of  true  sugar  and  dextrin  that  manna  is  capable 
of  fermenting.  Mannite  is  white,  inodorous,  crystallizablo  in  semi-transparent 
needles,  of  a  sweetish  taste,  soluble  in  five  parts  of  eold  water,  scarcely  soluble 
in  cold  alcohol,  but  readily  dissolved  by  that  liquid  when  hot,  and  deposited 
when  it  cools.  Its  composition  is  C„H„0, .  Unlike  sugar,  it  does  not  undergo 
the  vinous  fermentation;  but,  if  mixed  with  chalk  and  cream  cheese,  and  kept 
for  some  weeks  at  tho  temperature  of  104°  F.,  it  yields  alcohol  largely,  with 
tho  disengagement  of  carbonic  acid  and  hydrogen,  and  tho  production  of  lactic 
acid.  No  fungus  is  produced,  as  in  the  ordinary  fermentation  of  sugar.  (Ber- 
thelot,  Journ.  de  Pharm.,  xxx.  2G9.)  With  lime,  baryta,  and  strontia,  it  forms 
definite  compounds,  soluble  in  water,  and  precipitable  from  their  aqueous  solu- 
tions by  alcohol.  (i6td.,  Jan.  1860,  p.  5(5.)  It  does  not  reduce  an  alkaline  solution 
of  oxide  of  copper ;  and  a  test  of  its  purity  is  thus  presented.  {Am.  Journ.  of 
Pharm.,  Jan,  ISGI,  p.  2G.)  It  may  be  obtained  by  boiling  manna  in  alcohol, 
allowing  the  solution  to  cool,  and  redissolving  the  cry.stalline  precipitate.  Pure 
mannite  is  now  deposited.  Anotlier  method  is  to  dissolve  flake  manna  in  water, 
precipitate  by  solution  of  subacetate  of  lead,  filter,  throw  down  the  excess  of 
lead  by  sulphuric  acid,  evaporate  the  solution,  and  mix  with  alcohol.  On  cool- 
ing, the  mannite  is  deposited.  (Bon.sall,  ^rc/i  der  Pharm.,  cxxxiv.  70.)  This 
principle  has  been  found  in  numerous  vegetables.  It  is  said  to  be  gently  laxa- 
tive in  the  dose  of  one  or  two  ounces. 

Manna,  when  long  kept,  acquires  a  deeper  colour,  softens,  and  ultimately 
deliquesces  into  a  liquid,  which,  on  the  addition  of  yeast,  undergoes  the  vinous 
fermentation.  This  is  probably  owing  to  its  conversion  into  sugar  by  the  absorp- 
tion of  enough  oxygen  to  neutralize  the  slight  excess  of  hydrogen,  which  con- 
stitutes the  only  essential  difiference  in  composition  between  it  and  proper  sugar. 
That  which  isdryest  resists  this  change  the  longest.  It  is  said  that  manna,  re- 
cently gathered,  is  less  purgative  than  it  afterwards  becomes. 

Medical  Properties  and  Uses.  Manna  is  a  gentle  laxative,  usually  operating 
mildly,  but  in  some  cases  producing  flatulence  and  pain.  Though  peculiarly 
adapted  to  children  and  pregnant  women,  it  may  be  given  with  advantage  in 
ordinary  cases  of  piles  from  constipation,  unattended  with  dyspeptic  symptoms. 
It  is  usually,  however,  prescribed  with  other  purgatives,  particularly  senna,  rhu- 
barb, magnesia,  and  the  neutral  salts,  the  taste  of  which  it  conceals,  while  it 
adds  to  the  purgative  eflFect. 

The  dose  for  an  adult  is  from  one  to  two  ounces;  for  children,  from  one  to 
four  drachms.  It  is  usually  given  dissolved  in  water  or  some  aromatic  infusion; 
but  the  best  flake  manna  may  be  administered  in  substance.  W. 

MARANTA.  U.S. 

Arrow-root. 

The  fecula  of  the  rhizoma  of  Maranta  arundinacea.  U.  S. 

Arrow-root,  Fr.;  Amerikanisches  Stiirkmehl,  Arrowmehl,  Germ. 

Maranta.   Sex.  Sijst.  Monandria  Monogynia.  —  Nat.Ord.  Marantaceae. 

Gen.  Gh.  Anther  attached  to  the  petal-like  filament.  Style  petal-shaped; 
Stigma  three-sided.  Flowers  panicled.  Loudon's  Encijc. 

Maranta  arundinacea.  Willd  Sp.  Plant,  i.  13 ;  Oarson,  Illust.  of  Med.  Pot. 
ii.  53,  pi.  97.  The  root  (rhizoma)  of  this  plant  is  perennial,  tuberous,  fleshy, 
horizontal,  nearly  cylindrical,  scaly,  from  six  inches  to  a  foot  or  more  in  length, 
and  furnished  with  numerous  long  white  fibres.  It  sends  forth  several  tuberous, 
jointed,  curved,  white,  scaly  stoles,  the  points  of  which  sometimes  rise  above  the 
ground,  and  become  new  plants.  The  stems,  of  which  several  proceed  from  the 
same  root,  are  annual,  slender,  branched,  jointed,  leafy,  and  about  three  feet  in 
height.  The  leaves  are  ovate-lanceolate,  about  four  inches  long,  alternate,  and 
supported  solitarily,  at  the  joints  of  the  stem,  upon  long,  sheathing  footstalks. 
The  flowers  are  in  a  long,  loose,  spreading,  terminal  panicle,  at  each  ramification 
of  which  is  a  solitary  linear  bracte.  The  calyx  consists  of  three  small  lanceolate 
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leaves.  The  corolla  is  white  and  monopetalous,  with  a  tube  longer  than  the 
calyx,  and  a  double  border,  of  which  the  three  outermost  segments  are  smallest, 
and  the  two  inner  obovate,  and  slightly  emarginate. 

The  arrow-root  plant  is  a  native  of  the  West  Indies,  where  it  is  largely  cul- 
tivated. It  is  cultivated  also  in  the  East  Indies,  Sierra  Leone,  the  south  of 
Africa,  and  our  Southern  States,  especially  Georgia  and  Florida.  The  plant  is 
easily  propagated  by  cuttings  of  the  root.  The  fecula  is  prepared  in  the  follow- 
ing manner.  The  roots  are  dug  up  when  a  year  old,  washed,  and  then  beaten 
into  a  pulp,  which  is  thrown  into  water,  and  agitated  so  as  to  separate  the 
amylaceous  from  the  fibrous  portion.  The  fibres  are  removed  by  the  hand,  and 
the  starch  remains  suspended  in  the  water,  to  which  it  gives  a  milky  colour. 
The  milky  fluid  is  strained  through  coarse  linen,  and  allowed  to  stand  that  the 
fecula  may  subside,  which  is  then  washed  with  a  fresh  portion  of  water,  and 
afterwards  dried  in  the  sun.  We  obtain  the  officinal  arrow-root  from  the  West 
Indies,  and  the  Southern  Atlantic  States.  That  from  the  Bermudas  has  in 
general  been  most  highly  esteemed.* 

Other  plants  contribute  to  furnish  the  arrow-root  of  commerce.  Lindley 
states  that  it  is  procured  in  the  West  Indies  from  Maranta  Allouya  and  M. 
nobilis,  besides  31.  arundinacea.  Under  the  name  of  M.  Indica,  Tussac  de- 
scribes a  distinct  species,  which  he  says  was  originally  brought  from  the  East 
Indies,  and  is  now  cultivated  in  Jamaica.  This,  however,  is  generally  con- 
sidered as  a  mere  variety  of  M.  arundinacea,  from  which  it  differs  chiefly  in 
having  leaves  more  elongated  at  the  point,  and  smooth  on  both  sides.  Very  fine 
arrow-root  is  obtained  in  the  East  Indies  from  the  root  of  Curcuma  anguntifo- 
lia  of  Roxburgh,  which  is  cultivated  in  Travancore.  But  the  product  is  lighter 
than  the  Maranta  arrow-root,  and  does  not  so  quickly  make  a  jelly.  Ainslie 
states  that  M.  arundinacea  has  been  introduced  from  the  West  Indies  into  Cey- 
lon, where  good  arrow-root  is  prepared  from  it.  A  fecula,  closely  resembling 
that  of  the  Maranta,  is  said  by  Guibourt  to  be  prepared  in  the  West  Indies  from 
the  root  of  the  cassava  plant  (Janipha  Manihot) ;  and  it  is  not  impi'obable 
that  a  variety  of  arrow-root  brought  to  this  country  from  Brazil  has  a  similar 
origin.  In  fact,  it  often  contains  small  lumps,  as  large  as  a  pin's  head,  identical 
with  tapioca,  which  is  a  product  of  J.  llanihot.  A  variety  of  arroAV-root  has 
been  imported  from  the  Sandwich  Islands.  Mr.  Nuttall,  during  a  visit  to  these 
islands,  found  that  it  was  obtained  from  a  species  of  Tacca,  which  he  described 
by  the  name  of  Tacca  oceanica.  {Am.  Journ.  of  Pharm.,  ix.  305.)  It  is  said 
that  a  similar  product  is  afforded  by  Tacca 2DinnatiJida,grow\ng  in  the  East  India 
pi'ovince  of  Arracan.  [Pharm.  Journ.,  vi.  383.)  Arrow-root  has  been  brought 
from  Florida,  prepared  near  St.  Augustine  from  the  root  of  Zamia  integrifolia, 
by  a  process  similar  to  that  employed  for  the  fecula  of  the  Maranta  (Dr.  J.  Car- 
son, Am.  Journ.  of  Pharm.,  xiv.  22) ;  but  care  must  be  taken  not  to  confound 
this  with  the  genuine  maranta  from  the  same  State.  The  tuberous  roots  of  dif- 
ferent species  of  Alstroemeria,  growing  in  S.  America,  yield  a  fecula,  used  for  the 
same  purposes  as  the  maranta;  and  a  specimen,  under  the  name  of  Talcahuana 
arrow-root,  was  sent  from  Chili  by  Dr.  Ruschenberger  to  Prof.  Carson,  of  this 
city,  who  ascertained  it  to  be  the  product  of  the  Alstrcemei-ia  ligtu.  (Ibid.,  xxxii. 
289.)  In  the  West  Indies,  substitutes  for  arrow-root  are  furnished  by  the  roots  of 
Dioscorea  sativa  or  yam,  and  of  Colocasia  ei^culenta,  and  by  the  fruit  of  Arto- 
carpus  incisa  or  bread-fruit  tree.f  Attempts  have  been  made  to  substitute 
finely  prepared  potato  starch  for  arrow-root;  and  there  is  no  doubt  that  in  nu- 
tritive properties  it  is  quite  equal ;  but  patients  complain  of  an  unpleasant  ta.ste 
of  the  potato  which  it  is  apt  to  retain. 

*  For  an  account  of  the  cultivation  of  the  plant  and  the  preparation  of  the  fecula  in 
Georgia,  see  a  report  by  Mr.  Eobert  M.  Battey,  of  Rome,  Georgia,  on  Maranta  arundi- 
nacea, in  the  Proceeditigs  of  the  Am.  Pharm.  Association,  A.D.  1858,  p.  332.  [Note  to  the 
twelfth  edition.) 

f  Specimens  of  these  feculas  were  seen  by  the  author  in  the  Palais  d^ Industrie  of  Paria 
among  the  French  colonial  products,  in  the  autumn  of  1860. 
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Arrow-root  is  in  tho  form  of  a  li^ht  white  powder,  or  of  small  pulverulent 
masses,  without  smell  or  taste.  It  has  a  firm  feel  when  pressed  between  the 
fingers,  and  produces  a  faint  crackling  sound  when  rubbed.  It  is  a  pure  starch, 
corresponding  in  chemical  properties  with  that  of  wheat  and  the  potato.  It  is 
very  apt  to  be  musty,  and  should  then  bo  rejected.  The  odour  and  taste  are 
the  best  criteria  of  its  purity.  It  should  be  perfectly  free  from  smell  and  un- 
pleasant flavour.  Prof.  Procter  has  rendered  musty  arrow-root  sweet  and  fit 
for  u.se  by  washing  it  thoroughly  with  two  successive  portions  of  cold  water, 
and  then  drying  it  upon  frames  of  muslin  in  a  warm  place.  {Am.  Journ.  of 
Pkann.,  xiii.  188.)  Arrow-root  is  said  to  be  sometimes  adulterated  with  com- 
mon starch,  and  that  of  the  potato.  These  may  be  detected  by  tho  aid  of  the 
microscope.  Muriatic  acid  has  been  proposed  as  a  test.  A  mixture  of  equal 
parts  of  that  acid  and  of  water,  rubbed  with  about  half  its  weight  of  potato  or 
wheat  starch,  very  quickly  forms  so  thick  a  mucilage  that  the  mortar  in  which 
the  trituration  is  edected  may  be  raised  by  the  pestle;  while  the  same  result 
does  not  take  place  with  rice  flour  or  arrow-root  under  25  or  30  minutes.  So 
small  a  proportion  as  from  4  to  6  per  cent,  of  the  impurity  may,  it  is  asserted, 
be  detected  in  this  way.  {Journ.  de  Pharm.,  3e  ser.,  ii.  246.) 

As  the  microscope  offers  the  best  means  of  distinguishing  the  different  varie- 
ties of  fecula  sold  as  arrow-root,  or  used  for  its  adulteration,  it  is  proper  to  indi- 
cate the  form  of  their  granules  as  exhibited  by  this  instrument.  Those  of  the 
proper  ofiicinal  or  Maranta  arrow-root  are  rarely  oblong,  somewhat  ovate- 
oblong,  or  irregularly  convex,  with  very  fine  rings,  a  circular  hilum  which  cracks 
in  a  linear  or  stellate  manner,  and  small  mammillary  processes  occasionally  pro- 
jecting from  them.  {Pereira.)  The  largest  are  the  750th  of  an  inch,  but  many 
Dot  more  than  the  2000th  of  an  inch  long ;  and  their  breadth  is  generally  two- 
thirds  of  their  length.  {Ghristison.)  The  granules  of  the  Uast  India  arrow- 
root are,  according  to  Pereira,  of  unequal  size,  ovate  or  oblong-ovate,  flattened, 
and  often  furnished  with  a  very  short  neck  or  nipple-like  projection.  The  rings 
are  numerous,  close,  and  very  fine;  and  the  hilum,  which  is  situated  at  the  nar- 
row extremity,  is  circular,  small,  and  indistinct.  The  microscopic  appearance  of 
the  tapioca  fecula  will  be  described  under  the  head  of  Tapioca.  The  Tacca 
fecula  from  the  South  Sea  Islands,  examined  by  Pereira,  consisted  of  circular, 
muUer-shaped,  or  polyhedral  granules,  with  few  and  not  very  distinct  rings,  and 
a  small,  circular  hilum,  which  cracked  in  a  linear  or  stellate  manner.  The  Florida 
or  Zamia  arrow-root  was  found  by  Dr.  Carson  to  consist  of  granules  forming  the 
half,  third,  or  quarter  of  a  solid  sphere.  The  potato  starch  granules  are  of  vari- 
ous shape  and  size,  but  generally  ovate  or  elliptical,  and  from  the  7000th  to  the 
300th  of  an  inch  in  length;  the  largest  being  inferior  in  size  only  to  the  largest 
of  the  canna  starch  or  tous-les-mois.  (See  Canna.)  They  are  strongly  marked 
with  concentric  rings,  and  have  a  circular  hilum,  from  which  usually  proceed  the 
cracks  observable  in  some  of  the  larger  grains,  {Pereira.) 

Medical  Properties  and  Uses.  Arrow-root  is  nutritious  and  demulcent,  af- 
fording a  light,  very  mild,  and  easily  digested  article  of  diet,  well  adapted  for 
the  sick  and  convalescent,  and  peculiarly  suited,  from  its  demulcent  properties, 
to  bowel  complaints  and  diseases  of  the  urinary  passages.  It  is  much  used  as 
food  for  infanta  after  weaning,  or  when  the  mother's  milk  is  insufificient.  It  is 
prepared  by  dissolving  it  in  hot  water,  with  which  it  forms  a  pearly  gelatinous 
solution,  and,  if  in  sufficient  quantity,  a  jelly-like  mass  on  cooling.  A  table- 
spoonful  will  communicate  sufficient  consistence  to  a  pint  of  water.  It  should 
first  be  formed  into  a  paste  with  a  little  cold  water,  and  the  boiling  water  then 
gradually  added  with  brisk  agitation.  The  preparation  may  be  rendered  more 
palatable  by  lemon-juice  and  sugar,  or  in  low  forms  of  disease  by  wine  and 
spices.  For  children,  arrow-root  is  usually  prepared  with  milk. 

Of.  Prep.  Trochisci  Ipecacuanhae,  U.  S.  W. 
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MARMOR.  U.S. 
Marble. 

White  granular  carbonate  of  lime.  U.  S. 

Of.  Syji.  MARMOR  ALBUM.  White  Marble.  CaO,CO,.  Hard  white 
crystalline  native  carbonate  of  lime,  in  masses.  Br. 

White  Marble ;  Marbre,  i^r.;  Marmor,  Gerw.;  M.a,rmo,  Ital.  fM&rmo],  Span. 

Marble  is  used  for  obtaining  carbonic  acid,  and  for  making  several  officinal 
preparations.  For  the  former  purpose  common  marble  is  sufficiently  pure  ;  for 
the  latter,  the  purer  varieties  must  be  selected. 

The  officinal  marble  is  a  white  granular  substance,  having  a  sp.  gr.  varying 
from  2-1  to  2'8.  It  is  brittle,  pulverizable,  and  insoluble  in  water.  It  is  wholly 
dissolved  by  dilute  muriatic  acid  with  effervescence.  If  magnesia  be  present,  the 
neutral  muriatic  solution  will  be  precipitated  by  ammonia;  and  if  baryta  or 
strontia  be  an  impurity,  a  similar  effect  will  be  produced  by  a  solution  of  sul- 
phate of  lime.  When  marble  is  exposed  to  a  full  red  heat,  it  loses  about  44  per 
cent,  of  carbonic  acid,  and  is  converted  into  lime.  (See  Calx.)  Iir composition 
it  agrees  with  chalk. 

The  purest  kind  of  marble  is  that  of  Carrara,  sometimes  called  statuary 
marble;  but  it  is  not  necessary  that  this  kind  should  be  obtained  for  pharma- 
ceutic operations.  Marble,  sufficiently  pure  for  these  purposes,  is  found  in  various 
parts  of  the  United  States.  It  is  necessary,  however,  to  reject  the  dolomitic 
marbles,  which  contain  a  considerable  proportion  of  magnesia. 

Marble  is  used,  in  pharmacy,  chiefly  for  furnishing  carbonic  acid  gas. 

Off.  Prep.  Aqua  Acidi  Carbonici,  U.  S.;  Liquor  Calcii  Chloridi,  U.  S.;  Po- 
tassa6  Bicarbonas,  Br.;  Sodse  Bicarbonas,  Br.  B. 

MARRUBIUM.  U.S. 
Horehound. 

The  herb  of  Marrubium  vulgare.  U.  S. 

Marrube  blanc,  Fr.;  Weiaser  Andorn,  Germ.;  Marrubio,  Ital.,  Span. 

Marrubium.  Sex.  Syst.  Didynamia  Gymnospermia.  —  Nat.  Ord.  Lamiaceae 
or  Labiatae. 

Gen.  Ch.  Calyx  salver-shaped,  rigid,  ten-streaked.  Corolla  with  the  upper 
lip  bifid,  linear,  and  straight. 

Marrubium  vulgare.  Willd.  Sp.  Plant,  iii.  Ill ;  Wood  v.  Med.  Bat.  p.  332,  t, 
118.  White  horehound  has  a  perennial  fibrous  root,  and  numerous  annual  stems, 
which  are  quadrangular,  erect,  very  downy,  and  from  twelve  to  eighteen  inches 
high.  The  leaves  are  roundish-ovate,  dentate  or  deeply  serrate,  wrinkled, 
veined,  hoary  on  the  under  surface,  and  supported  in  pairs  on  strong  footstalks. 
The  flowers  are  white,  and  in  crowded  axillary  whorls.  The  calyx  is  tubular, 
and  divided  at  the  margin  into  ten  narrow  segments,  which  are  hooked  at  the 
end.  The  corolla  is  also  tubular,  with  a  labiate  margin,  of  which  the  upper  lip 
is  bifid,  the  under  reflected  and  three-cleft,  with  the  middle  segment  broad  and 
slightly  scalloped.  The  seeds  are  four,  in  the  bottom  of  the  calyx.  The  plant 
is  a  native  of  Europe,  but  has  been  naturalized  in  this  country,  where  it  grows 
on  the  roadsides,  and  flowers  in  July  and  August. 

The  herb  has  a  strong  rather  agreeable  odour,  which  is  diminished  by  dry- 
ing, and  lost  by  keeping.  Its  taste  is  bitter  and  durable.  The  bitterness  is  ex- 
tracted by  water  and  alcohol.  It  contains  a  volatile  oil,  bitter  extractive,  resin, 
tannin,  and  lignin. 

Medical  Properties  and  Uses.  Horehound  is  tonic,  in  large  doses  laxative, 
and  may  be  so  given  as  to  increase  the  secretion  from  the  skin,  and  occasionally 
from  the  kidneys.  It  was  formerly  considered  a  valuable  deobstruent,  and  re- 
commended in  chronic  hepatitis,  jaundice,  amenorrhcea,  phthisis,  and  various 
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cftchoctic  afTectioQS.  By  its  gently  tonic  powers  it  may  have  proved  advantage* 
0118  in  some  of  these  complaints;  but  it  exerts  no  specific  influence  over  any, 
and  has  passed  mainly  from  the  hands  of  physicians  into  domestic  use.  It  is 
employed  chiefly  in  catarrh,  and  other  chronic  affections  of  the  lungs  attended 
with  cough  and  copious  expectoration.  The  infusion  made  in  the  proportion  of 
an  ounce  of  the  herb  to  a  pint  of  boiling  water  may  be  given  in  wineglassful 
doses.  The  dose  of  the  powder  is  from  thirty  grains  to  a  drachm.  The  medi- 
cine is  also  much  used  in  the  shape  of  syrup  and  candy.  W. 

MASTICHE.  U.S.,  Br. 
Mastic. 

The  concrete  juice  of  Pistacia  Lentiscus.  U.  S.  A  resinous  exudation  ob- 
tained by  incision  from  the  stem.  Br. 

Mastic, /•'r.;  Mastix,  Oerrn.;  Masticc,  Hal.;  Ahna8tiga,.S'/)an.;  SakeSjT'MrA-.;  Ar&h, Arab. 

Pistacia.  Sex.Sysl.  Dicecia  Pentandria. — ^a/.  Or<i.  Anacardiaceae. 

Oen.  Ch.  Male.  Calyx  five-cleft.  Corolla  none.  P'emale.  Calyx  three-cleft. 
Corolla  none.  Styles  three    Drupe  one-seeded.  Willd. 

Pistacia  Leiitiscus.  Willd.  Sp.  Plant,  iv.  753 ;  Woodv.  Med.  Bot.  p.  26, 1. 11. 
The  lentisk  is  a  shrub  or  small  tree,  seldom  more  than  twelve  feet  in  height, 
much  branched  towards  the  top,  and  furnished  with  petiolate,  abruptly  pinnate 
leaves.  The  leaflets  are  from  eight  to  twelve,  and  usually  alternate,  with  the 
exception  of  the  two  upper,  which  are  opposite.  They  are  ovate-lanceolate, 
entire,  obtuse,  often  mucronate,  and  sessile  upon  the  common  footstalk,  which 
has  a  narrow  foliaceous  expansion  on  each  side.  The  flowers  are  dioecious,  and 
very  small.  The  male  are  in  an  axillary  ament ;  the  female  are  arranged  alter- 
nately upon  a  common  peduncle,  which  is  also  axillary.  The  tree  is  a  native  of 
the  countries  bordering  upon  the  Mediterranean.  The  fruit  yields  by  expression 
a  fixed  oil,  of  a  deep-green  colour,  and  liquid  at  about  90°  F.,  which  the  Arabs 
of  North  Africa  use  both  as  an  article  of  diet  and  for  light.  A  resinous  exuda- 
tion from  the  stem  and  branches  is  the  officinal  part,  but  it  does  not  appear  to 
be  collected  in  all  places  where  the  tree  flourishes. 

Mastic  is  obtained  chiefly  from  the  island  of  Scio  or  Chios,  in  the  Grecian 
Archipelago,  where  the  tree  is  cultivated  for  this  product.  Incisions  are  made 
in  the  trunk  and  principal  branches,  from  which  the  juice  slowly  exudes,  and 
either  hardens  in  tears  upon  the  bark,  or  drops  on  the  ground,  where  it  is  re- 
ceived upon  cloths,  or  the  bare  earth,  and  concretes  in  irregular  masses.  The 
tears  are  most  esteemed.  They  are  of  various  sizes,  oval  or  roundish,  often 
compressed,  smooth,  semi-transparent,  of  a  pale-yellow  colour,  of  a  shining 
fracture,  friable,  and  usually  covered  with  a  whitish  powder,  occasioned  by 
their  friction  against  each  other.  The  masses  consist  of  yellowish  agglutinated 
tears,  with  others. of  a  darker  colour  and  less  translucent,  and  often  fragments 
of  wood,  bark,  or  earthy  matter  intermingled. 

Mastic  is  nearly  inodorous,  unless  rubbed  or  heated,  when  it  becomes  fra- 
grant. Its  taste  is  weak  but  agreeably  terebinthinate,  and,  after  long  chewing, 
very  slightly  acrid.  It  is  at  first  friable  under  the  teeth,  but  soon  becomes  soft 
and  ductile,  and  acquires  a  white  opaque  appearance.  Its  sp.gr.  is  1074.  It  is 
fusible  and  inflammable  by  heat.  Alcohol  dissolves  about  four-fifths  of  it,  leav- 
ing a  viscid  substance  which  becomes  brittle  when  dried,  and  for  which  the  name 
of  mastic  in  has  been  proposed.  This  substance,  though  not  dissolved  by  alco- 
hol, softens  and  swells  up  in  it,  as  gluten  does  in  water.  According  to  Berzelius, 
it  possesses  the  same  general  properties  as  copal,  and  should  be  considered  as 
a  variety  of  resin.  Mastic  is  wholly  soluble  in  ether,  chloroform,  and  oil  of  tur- 
pentine, scarcely  soluble  in  the  fixed  oils,  and  insoluble  in  water.  It  consists 
chiefly  of  resin,  with  masticin,  and  a  minute  proportion  of  volatile  oil,  which  can 
scarcely  be  said  to  have  been  obtained  in  a  separate  state,  though  it  imparts 
flavour  to  alcohol  and  water  distilled  from  the  mastic,  especially  when  this  has 
been  previously  triturated  with  an  equal  weight  of  carbonate  of  potassa. 
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Mastic  is  occasionally  adulterated  with  olibanum,  sandarach,  and  other  resin- 
ous bodies ;  and,  in  seasons  of  scarcity,  with  sea-salt. 

Medical  Properties  and  Uses.  Mastic  was  formerly  thought  to  possess  pro- 
perties analogous  to  those  of  the  turpentines,  and  was  used  in  debility  of  the 
stomach,  haemoptysis  from  ulceration,  leucon-hoea,  chronic  diarrhoea,  &c.;  but 
its  virtues  were  overrated,  and  it  is  at  present  scarcely  ever  given  internally. 
In  the  East,  however,  an  aqueous  infusion  is  said  to  be  still  used  in  infantile 
cholera;  and  the  Greeks  employ  cataplasms  made  by  mixing  it  with  bread  and 
red  wine,  which  they  apply  to  the  lower  abdomen.  (Landerer.)  It  is  sometimes 
employed  to  fill  the  cavities  of  carious  teeth,  for  wliich  purpose  it  is  well  fitted 
by  its  softness.  Great  quantities  of  it  are  consumed  in  Turkey,  where  it  is 
habitually  chewed  by  the  women,  under  the  impression  that  it  sweetens  the 
breath,  and  preserves  the  gums  and  teeth.  The  alcoholic  solution  has  been  em- 
ployed as  a  styptic  in  bleeding  from  the  nose,  leech-bites,  &c.,  being  applied  by 
means  of  a  camel's-hair  pencil  directly  to  the  bleeding  vessel.  Dissolved  in 
alcohol  or  oil  of  turpentine,  it  forms  a  brilliant  varnish.  A  solution  made  by 
macerating  half  an  ounce  of  mastic  and  fifteen  grains  of  caoutchouc  in  two 
fluidounces  of  chloroform,  and  filtering  in  close  vessels,  forms  a  varnish  highly 
esteemed  by  some  microscopists. 

The  following  mode  of  applying  it  to  carious  teeth  has  been  recommended. 
Dissolve  four  parts  of  mastic  in  one  of  ether,  in  a  bottle  well  stopped.  With 
the  solution  thus  formed,  which  is  yellow  and  of  an  oily  consistence,  saturate  a 
small  piece  of  cotton  of  the  size  of  the  carious  cavity,  and,  having  well  cleansed 
and  dried  the  cavity,  introduce  the  cotton,  without  painful  pressure,  so  as  to  fill 
it  exactly.  The  resin  attaches  itself  to  the  diseased  surface  of  the  tooth,  which 
it  protects  from  the  air,  and  from  the  food  taken  into  the  mouth. 

Of.  Prep.  Pilulse  Aloes  et  Mastiches,  U.  S.  W. 

MATICO.  U.S. 
Matico. 

The  leaves  of  Artanthe  elongata.  U.  S. 

Off.Syn.  MATIC-^  FOLIA.  Jfa^zco  i^eaves.  The  dried  leaves  of  Artanthe 
elongata.  Br. 

Artanthe.  Sex.Syst.  Diandria  Trigynia. — Nat.  Ord.  Piperaceae. 

Gen.  Ch.  Spikes  solitary,  opposite  the  leaves.  Flowers  hermaphrodite. 
Style  none.  Bractes  peltate  or  cucullate.  Miguel. 

This  genus,  separated  by  Miquel  from  Piper,  is  very  extensive,  embracing 
nearly  a  hundred  species  diffused  through  South  and  Central  America.  At 
least  two  of  these  have  contributed  to  furnish  their  products  to  commerce; 
but  it  is  to  the  A.  elongata  exclusively  that  the  medicine  called  matico  has 
been  officinally  ascribed.* 

*  Ava.  Kava.  The  root  of  another  species  of  the  old  genus  Piper,  P.  methyaticum  {Mac7-o- 
piper  methysticum,  Miquel),  is  used  in  the  Sandwich  Islands  to  form  an  intoxicating  drink, 
under  the  name  of  ava,  kava,  or  kawa.  See  an  article  by  Mr.  Morson  in  the  Pharm. 
Journ.  and  Trans.  (\\\.  472),  where  the  plant  is  figured.  M.  Gobley  has  discovered  in 
this  root  a  crystalline  principle  analogous  to  piperin  which  he  calls  methysticin,  and 
which,  possessing  neither  odour  nor  taste,  is  probably  inert.  He  found  also  a  greenish- 
yellow  resin,  of  a  strong  aromatic  smell,  and  an  acrid  pungent  taste,  to  which  he  ascribes 
the  powers  of  the  root.  {Jour-n.  de  Phai-m.,  Janv.  1860,  p.  20.)  The  priority  of  this  dis- 
covery having  been  disputed  by  M.  Cuzent,  the  question  was  referred  by  the  Society  of 
Pharmacy  of  Paris  to  a  committee,  who,  after  investigating  the  subject,  ascertained 
that  the  priority  of  the  discovery  was  in  fact  due  to  Mr.  Morson  of  London,  who  had 
announced  the  discovery  so  early  as  1844;  though  both  the  other  chemists  were  ignorant 
of  this  fact.  The  name  of  kawine  has  been  proposed  for  the  acrid  resin  supposed  to  be 
the  active  principle  of  the  kava.  The  root  contains  also  a  volatile  oil,  which  probably 
participates  with  the  resin  in  its  efl'ects.  (Ibid.,  Mars,  1862,  p.  215.)  It  is  said  to  he  an 
excellent  remedy  in  gonorrhoea  (Ann.  de  Therap.,  1857,  p.  61) ;  and  a  tincture  of  it  has 
been  recently  strongly  recommended  by  Dr.  E.  W.  Pritchard,  used  internally  and  locally 
as  a  remedy  in  gout.  {Med.  Times  and  Gaz.,  Dec.  1854,  p.  591.) 
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Artanlhe  ehngala.  Miquol;  Lindley,  Med.  and  (Econom.  Bot.  p.  133,  fig. 
195.  —  Piper  anguuiifolium.  Uuix  and  Pavon,/'7or.Peruu,  —  Piper  etonyalum. 
Vahl.  This  is  a  shrub  with  a  jointed  t^tetu  almut  twelvi:  fcut  iu  height.  In  a 
dried  specimen  received  from  Dr.  Ruschenberger,  of  the  U.  S.  Navy,  the  leaves 
are  sessile  or  very  shortly  petiolate,  oval-laaceolato,  acuminate,  two  or  three 
inches  long  by  about  an  inch  in  breadth,  bright-green  on  the  upper  surface, 
paler  and  downy  beneath,  crenate,  minutely  and  strongly  reticulated,  of  an 
agreeable  aromatic  odour,  and  a  strong  spicy  taste.  The  spikes  are  solitary, 
opposite  the  loaves,  and  cylindrical.  The  bractes  are  peltate  or  cucuUatc ;  the 
flowers  hermaphrodite.  The  plant  is  a  native  of  Peru. 

The  leaves,  spikes,  and  stalks  arc  mixed  together,  and  more  or  less  com- 
pressed, in  the  packages  of  the  imported  drug;  and  are  all  possessed  of  activity, 
though  the  leaves  only  are  recognised  by  the  rimrmacopoeias.  Their  shape  and 
general  aspect  have  been  described  above,  as  well  as  their  smell  and  taste.  They 
are  readily  pulverized,  forming  a  light,  greenish,  absorbent  powder.  According 
to  Dr.  Hodges,  they  contain  chlorophyll,  a  soft  dark-green  resin,  brown  and 
yellow  colouring  matters,  gum,  salts,  lignln,  a  light-green,  thickish  volatile  oil, 
and  a  peculiar  bitter  principle,  soluble  in  water  and  alcohol,  but  not  in  ether, 
which  he  calls  malicin.  (Philos.  Mag.,  Sept.  1844,  p.  206.)  According  to  Mr. 
Wiegand,  the  maticin  of  Dr.  Hodges  is  a  salt  of  potassa.  Mr.  John  J.  Stell,  who 
examined  the  drug  in  the  expectation  of  discovering  a  principle  analogous  to 
cubebin  or  piperin,  failed  in  the  attempt.  He  found,  however,  the  resin  to  be 
very  acrid  and  pungent,  and  reasonably  inferred  that  the  virtues  of  matico  reside 
in  it  and  the  volatile  oil.  (Am.  Journ.  of  P harm.,  Sept.  1858,  p.  392.) 

Medical  Properties  and  Uses.  Matico  is  an  agreeable  aromatic  tonic  and 
stimulant,  having  a  tendency,  like  cubcbs,  to  act  on  the  urinary  passages.  It 
has  long  been  known  as  a  medicine  in  Peru.  Dr.  Martius  speaks  of  its  use  by 
the  natives  externally  as  a  vulnerary,  and  internally  as  aphrodisiac  (Pharm. 
Cent.  Blatt,  1843,  p.  12);  and,  according  to  Dr.  Scrivener,  who  practised  medi- 
cine at  Lima,  it  is  much  employed  in  Peru  locally  for  arresting  hemorrhage,  and 
in  the  treatment  of  ulcers.  {Am.  Journ.  of  Pharm.,  xviii.  115.)  In  1839  it  was 
taken  to  p]ngland,  and  was  prescribed  by  Dr.  JeflFreys,  of  Liverpool,  with  ^ 
advantage,  in  diseases  of  the  mucous  membranes;  as  gonorrhoea,  leucorrhoja, 
menorrhagia,  catarrh  of  the  bladder,  hemorrhoids,  and  epistaxis.  Others  have 
employed  it  with  beneflt  in  similar  cases  and  in  diarrhoea ;  and  it  is  said  to  have 
proved  useful  in  haemoptysis,  haematemesis,  dysentery,  and  haematuria.  Dr. 
Ruschenberger  gives  strong  testimony  in  its  favour  in  several  of  the  diseases 
mentioned.  Its  most  useful  internal  application  is  probably  as  an  alterative 
stimulant  to  the  di.seased  mucous  membranes.  If  efficient  as  a  haemostatic,  it 
must  be  on  principles  similar  to  those  upon  which  oil  of  turpentine  acts ;  for  it 
is  not  astringent.  As  a  local  styptic  it  probably  acts  mechanically  in  the  same 
manner  as  agaric.  The  dose  of  the  powder  is  from  half  a  drachm  to  two 
drachms  three  times  a  day.    The  infusion  and  tincture  are  officinal. 

Prof.  Bentley,  of  London,  describes  a  new  variety  of  matico,  brought  from  a 
port  of  Central  America,  consisting  of  broken  leaves,  spikes,  and  branches, 
which  he  referred  to  another  species  of  the  same  genus,  Artanthe  adunca,  grow- 
ing in  the  W.  Indies  and  various  parts  of  S.  America.  The  medicine  is  dis- 
tinguishable from  the  genuine,  by  the  want  of  the  reticulated  upper  surface  and 
downy  under  surface  which  characterize  the  latter.  Prof.  Bentley  found  the 
sensible  properties  of  the  new  variety  very  similar  to  the  old,  and  assumes 
that  in  medicinal  virtues  the  two  are  nearly  identical.  (Pharm.  Journ.,  Jan. 
1864,  p.  290.) 

Of.  Prep.  Infusum  Matic«,  Br.  W. 
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MATRICARIA.  U.S. 
German  Chamomile. 

.  The  flowers  of  Matricaria  Cliamomilla.  U.  S. 

Matricaria.  Sex.Syst.  Syngenesia  Superflua.  —  Nat.Ord.  Compositse-Sene- 
cionidese,  De  Gand.  Asteraceae,  Lindley. 

Gen.  Ch.  Calyx  flat,  imbricate,  with  scales  having  scarious  margins.  Recep- 
tacle naked,  terete.  Pappus  none. 

Matricaria  Ghamomilla.  Linn.  Sp.  1256.  This  is  an  annual  plant,  with  a 
branching  stem  a  foot  or  two  in  height,  bearing  alternate  leaves  about  two  inches 
long,  the  lower  ones  tripinnate,  the  upper  bipinnate  or  simply  pinnate,  and  all 
of  them  very  green,  and  nearly  or  quite  smooth.  The  leaflets  are  linear  and 
very  small.  The  flowers  appear  singly  at  the  ends  of  the  stem  and  branches. 
They  are  about  three-quarters  of  an  inch  in  diameter,  with  the  ray  spreading. 
The  scales  of  the  calyx  are  obtuse,  green  in  the  middle,  and  whitish,  membra- 
nous, and  translucent  at  the  mai'gin.  The  ray  florets  are  white,  at  first  spread- 
ing, and  ultimately  reflected.  The  disk  is  of  a  deep-yellow  colour,  at  first  flat, 
but  in  the  end  convex,  and  even  somewhat  conical. 

The  plant  is  a  native  of  Europe,  and  is  occasionally  cultivated  in  our  gar- 
dens. All  parts  of  it  are  active ;  but  the  flowers  only  are  officinal.  These  shrink 
in  drying,  so  that  they  are  scarcely  half  as  large  as  in  their  recent  state.  Those 
found  in  our  shops  are  imported  from  Germany. 

The  dried  flowers  of  the  Matricaria  are  considerably  smaller  than  common 
chamomile,  and  exhibit  a  larger  proportion  of  the  disk  florets  compared  with 
those  of  the  ray.  They  have  a  strong,  peculiar,  rather  unpleasant  odour,  and 
a  disagreeable  bitter  taste.  Their  active  constituents  are  volatile  oil  and  bitter 
extractive,  which  are  readily  taken  up  by  water  and  alcohol.  The  oil,  which  is 
obtained  by  distillation  with  water,  is  thick,  somewhat  tenacious,  of  a  fine  deep- 
blue  colour  becoming  brown  by  age,  and  almost  opaque  in  mass.  Though  sup- 
posed by  Gerhardt  to  be  identical  with  the  oil  of  the  proper  chamomile  (An- 
themis  nobilis),  it  has  been  shown  to  be  distinct.  (Pharm.  Journ.,  Feb.  1862,  p, 
429.)  It  congeals  at  — 4°  F.  Diluted  muriatic  and  nitric  acids  render  it  green, 
concentrated  sulphuric  acid  reddish-yellow,  chlorine  yellowish-white  and  tena- 
cious, iodine  reddish-brown  and  thick,  and  bromine  brown  and  elastic.  (See  Am. 
Journ.  of  Pharm.,  March,  1864,  p.  109.) 

Medical  Properties  and  Uses.  Matricaria  is  a  mild  tonic,  very  similar  to 
chamomile  in  medical  properties,  and,  like  it,  capable,  in  large  doses,  of  pro- 
ducing an  emetic  effect.  It  is  esteemed  also  in  Europe  antispasmodic  and  an- 
thelmintic. It  is  much  employed  in  Germany ;  but  in  this  country  scarcely  at 
all,  unless  by  German  practitioners.  It  may  be  given  for  the  same  purposes  and 
in  the  same  manner  as  chamomile.  W. 

MEL.  U.  S.,  Br. 
Honey. 

A  liquid  prepared  by  Apis  mellifica.  U.  S.  A  saccharine  secretion  deposited 
in  the  honey-comb  by  Apis  mellifica.  Br. 

Miel,  Fr.;  Honig,  Germ.;  Miele,  Ital.;  Miel,  Span. 

Naturalists  have  not  yet  determined  whether  honey  is  a  secretion  of  the  bee, 
Apis  mellifica,  or  whether  it  exists  already  formed  in  plants.  It  is  certain  that 
the  nectaries  of  flowers  contain  a  saccharine  matter,  which  is  extracted  by  the 
insect;  and  the  fact  is  well  known  that  the  flavour  and  character  of  honey  are 
very  much  affected  by  the  nature  of  the  plants  which  predominate  in  the  vicinity 
of  the  hive  ;  so  much  so  that,  when  these  plants  are  poisonous,  the  fluid  some- 
times partakes  of  their  noxious  qualities.  Several  cases  of  poisoning  from  eating 
honey  from  a  particular  source,  are  recorded  in  the  New  Jersey  Med.  Reporter 
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for  November,  1852  (p.  46).  Still,  it  probably  undergoes  change  in  the  organs  of 
the  bee ;  as  the  saccharine  matter  of  the  nectaries,  so  far  as  it  has  been  possible 
to  examine  it,  wants  some  of  the  characteristic  properties  of  honey.* 

The  linoHt  honey  \a  that  which  is  allowed  to  drain  from  the  comb.  If  obtained 
from  hives  that  have  never  swarmed,  it  is  called  virgin  honey.  An  inferior  kind 
is  procured  by  sul)mitting  the  comb  to  pressure;  and,  if  beat  be  employed  pre- 
vious to  expression,  the  product  is  still  more  impure. 

Honey  is  collected  in  different  parts  of  the  United  States;  but  much  also  of 
that  used  in  the  shops  is  imported  from  the  West  Indies. 

In  the  recent  state  honey  is  fluid ;  but,  on  being  kept,  it  is  apt  to  form  a  crys- 
talline deposit,  and  to  be  ultimately  converted  into  a  soft  granular  mass.  In  the 
shops  it  is  found  of  every  consistence,  from  that  of  a  viscid  liquid  like  thin  syrup 
or  oil,  to  that  of  lard  or  soft  suet.  Its  colour  is  sometimes  white,  but  usually 
yellowish,  and  occasionally  of  a  brown  or  reddish  tinge.  It  has  a  peculiar 
agreeable  odour,  varying  somewhat  with  the  flowers  from  which  it  was  collected, 
and  a  very  sweet,  feebly  aromatic  taste,  which  is  followed  by  a  slight  prickling, 
or  sense  of  acrimony  in  the  fauces.  Its  sp.  gr.  is  about  1-338.  (Duncan.)  Cold 
water  dissolves  it  readily,  alcohol  with  less  facility.  It  contains  crystallizable 
sugar  analogous  to  that  of  grapes,  and,  according  to  Soubeiran,  two  other  kinds 
of  sugar,  one  of  which  is  changed  by  acids,  and  has  the  property  of  turning  to 
the  right  the  plane  of  polarization  ;  and  the  other,  not  acted  on  by  acids,  and 
po8scs.sed  of  a  strong  left-handed  rotating  power.  The  first  of  these  two  sugars 
is  not  always  present;  as  there  is  reason  to  believe  that  it  is  in  time  wholly 
changed  by  acid  into  granular  sugar.  It  is  especially  abundant  in  the  honey 
taken  from  the  comb.  The  second  variety  is  very  similar  to  the  uncrystallizable 
sugar  produced  by  the  reaction  of  acids  on  cane  sugar,  being  identical  with  it 
in  composition,  and  like  it  incapable  of  crystallizing,  and  very  sensitive  to  the 

*  Propolis.  Bee-bread.  The  subjects  considered  in  the  present  note  would  probably  have 
been  more  properly  treated  under  the  head  of  Cera ;  but  the  observations  recently  made 
in  the  journals  in  relation  to  them  did  not  corne  under  the  notice  of  the  author  until 
too^ate  for  insertion  there.  The  object  of  this  note  is  to  call  attention  to  two  communi- 
cations contained  in  the  journals  of  the  past  and  present  years. 

Propolis.  In  the  Med.  and  Surg.  Reporter  for  Nov.  2,  1867  (p.  382),  extracted  from 
the  Chicago  Med.  Journ.,  is  a  short  paper  by  Dr.  H.  O.  Hitchcock,  of  lialamazoo,  Michi- 
gan, giving  an  account  of  his  experience  with  propolis  as  a  remedy.  This  is  a  resinous 
substance,  deposited  by  bees  at  the  base  of  the  hive,  and  in  other  parts  which  required 
protection  from  the  outer  air,  of  a  nature  entirely  different  from  wax  or  honey,  and  sup- 
posed to  be  intended  for  the  protection  of  the  comb  from  injurious  external  agencies. 
Dr.  Hitchcock  considers  it  as  one  of  the  best  remedies  in  simple  mucous  diarrhoea,  even 
when  severe,  and  attended  with  pain  and  vomiting.  In  many  cases  only  a  single  dose 
U  required.  It  appears  to  possess  anodyne  and  soporific  properties.  He  has  found  it 
also  efficacious  in  dysentery  in  the  early  stage  ;  but  it  has  proved  useless  in  the  disease 
when  fully  established.  In  chronic  diarrhoea,  even  of  the  kind  contracted  in  camp,  and 
remarkable  for  its  obstinacy,  it  has  seemed  to  act  like  a  charm.  It  is  of  a  dark  reddish  or 
yellowish  brown  colour,  of  a  shining  fracture,  an  aromatic  taste  and  smell,  quite  insoluble 
in  water,  nearly  so  in  ether,  but  readily  dissolved  by  alcohol  and  solution  of  potassa.  Dr. 
Hitchcock  has  used  both  a  tincture  and  an  alkaline  solution ;  the  former  made  with  two 
drachms  of  propolis  and  four  fluidounces  of  alcohol,  and  given  to  adults  in  doses  of  from 
thirty  minims  to  a  fluidrachm;  the  latter  with  two  drachms  of  the  resin  to  a  fluidrachm 
of  liquor  potassae  and  four  fluidounces  of  a  menstruum  consisting  of  equal  parts  of  water 
and  simple  syrup,  and  given  in  the  dose  of  half  a  fluidrachm  after  each  stool. 

Bee-bread.  This  was  Drought  to  notice  in  the  Chicago  Med.  Examiner  (Sept.  1865)  by 
Dr.  Jas.  S.  "Whitmire,  who  was  led  accidentally  to  the  discovery  of  its  possession  of  ex- 
traordinary diuretic  powers.  Trying  the  remedy  upon  himself,  in  the  dose  of  a  drachm 
three  times  a  day,  he  found  a  great  increase  of  the  secretion  produced ;  and,  continuing 
to  take  it  in  the  same  quantities  for  a  week,  he  passed  during  that  time  from  four  to  six 
pints  of  urine  daily.  The  effect  was  greatest  during  exercise  in  the  open  air;  within-doors, 
the  quantity  per  day  was  lessened  by  a  pint  or  a  pint  and  a  half.  He  extended  the  experi- 
ment to  his  ciiildren,  with  the  .«ame  result.  No  disagreeable  effects  followed  its  use,  unless 
a  slight  flatulency  and  looseness  of  the  bowels.  It  is  entirely  palatable  and  inoflensivo  to 
the  stomach.  (See  Am.  Journ.  of  Pharm.,  Jan.  1866,  p.  66.)  Bee-bread  is  the  name  given 
to  a  material  found  in  some  of  the  cells  of  the  comb,  consisting  mainly  of  the  pollen  of 
plants ;  and  supposed  to  be  intended  suecially  for  the  food  of  the  young  bees,  and  neces- 
sary for  their  development.  (Note  to  the  thirteenth  edition.) 
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action  of  alkalies.  But  it  is  distinguished  by  the  impossibility  of  converting  it 
into  granular  sugar,  and  by  having  nearly  twice  the  rotating  power  of  common 
uncrystallizable  sugar.  {Journ.  de  Pharm.,  Be  ser.,  xvi.  252.)  Honey  contains, 
besides  these  saccharine  principles,  an  aromatic  principle,  an  acid,  wax,  and, 
according  to  Guibourt,  a  little  mannite.  The  crystalline  sugar  may  be  obtained 
by  treating  granular  honey  with  a  small  quantity  of  alcohol,  which,  when  ex- 
pressed, takes  along  with  it  the  other  ingredients,  leaving  the  crystals  nearly 
untouched.  The  same  end  may  be  attained  by  melting  the  honey,  saturating 
its  acid  with  carbonate  of  lime,  filtering  the  liquid,  then  setting  it  aside  to  crys- 
tallize, and  washing  the  crystals  with  alcohol.  Inferior  honey  usually  contains 
a  large  proportion  of  uncrystallizable  sugar  and  vegetable  acid.  Diluted  with 
water,  honey  undergoes  the  vinous  fermentation. 

In  warm  weather,  honey,  if  not  very  pure,  sometimes  ferments,  acquiring  a 
pungent  taste  and  deeper  colour.  Starch  is  said  to  be  occasionally  added  to  the 
inferior  kinds  to  give  them  a  white  appearance.  The  adulteration  may  be  de- 
tected by  dilution  with  water,  which  dissolves  the  honey  and  leaves  the  starch  at 
the  bottom  of  the  vessel.  The  nature  of  the  deposit  may  be  tested  by  the  tinc- 
ture of  iodine.  Water  is  said  to  be  sometimes  added  to  honey  to  increase  its 
bulk.  Its  presence  may  be  suspected  from  the  greater  thinness  of  the  liquid,  and 
its  want  of  disposition  to  crystallize. 

Medical  Properties  and  Uses.  Honey  possesses  the  same  medical  properties 
with  sugar,  but  is  more  disposed  to  run  off  by  the  bowels,  and  to  occasion  grip- 
ing pain.  Though  largely  consumed  as  an  article  of  food,  it  is  seldom  employed 
medicinally,  except  as  the  vehicle  of  more  active  substances.  Its  taste  and  de- 
mulcent qualities  render  it  a  useful  addition  to  gargles;  and  it  is  sometimes 
employed  as  an  application  to  foul  ulcers,  and  in  the  form  of  enema. 

Off.  Prep.  Mel  Depuratum,  Br.;  Mel  Despumatum,  U.  S.  W. 

MELISSA.  U.  S.  Secondary, 
Balm. 

The  herb  of  Melissa  officinalis.  U.  S. 

Melisse,  Fr.;  Garten-Melisse,  Germ.;  Melissa,  Ital.;  Torongil,  Span. 

Melissa.  Sex.  Syst.  Didynamia  Gymnospermia.  —  Nat.Ord.  Lamiaceae  or 
Labiatse. 

Gen.  Ch.  Calyx  dry,  nearly  flat  above ;  with  the  upper  lip  sub-fastigiate. 
Corolla,  upper  lip  somewhat  arched,  bifid ;  lower  lip  with  the  middle  lobe  cor- 
date.  Willd. 

Melissa  officinalis.  Willd.  Sp.  Plant,  iii.  146;  Woodv.  Med.  Bot.  p.  334,  t 
119.  Balm  has  a  perennial  root,  which  sends  up  annually  several  erect  quad- 
rangular stems,  usually  branched  towards  the  base,  and  a  foot  or  two  in  height. 
The  leaves  are  opposite,  ovate  or  cordate,  deeply  serrate,  pubescent ;  the  lower 
on  long  footstalks,  the  uppermost  nearly  sessile.  The  flowers  are  white  or  yel- 
lowish, upon  short  peduncles,  and  in  axillary  whorls,  surrounding  only  half  the 
stem.  The  calyx  is  tubular,  pentangular,  and  bilabiate,  with  the  upper  lip  tri- 
dentate  and  flattened,  the  lower  cut  into  two  pointed  teeth.  The  corolla  is  also 
tubular  and  bilabiate,  the  upper  lip  less  convex  and  notched,  the  lower  three- 
cleft.  The  plant  is  a  native  of  the  south  of  Europe.  It  has  been  introduced  into 
this  country,  where  it  is  cultivated  in  gardens,  and  grows  wild  along  the  fences 
of  our  roads  and  lanes.  For  use  the  herb  should  be  cut  before  the  appearance 
of  the  flowers,  which  begin  to  expand  in  July. 

In  the  fresh  state,  it  has  a  fragrant  odour  very  similar  to  that  of  lemons;  but 
is  nearly  inodorous  when  dried.  The  taste  is  somewhat  austere,  and  slightly 
aromatic.  The  herb  contains  a  minute  proportion  of  a  yellowish  or  reddish-yellow 
essential  oil,  which  has  its  peculiar  flavour  in  a  very  high  degree.  It  contains 
also  tannin,  bitter  extractive,  and  gum. 

Medical  Properties  and  Uses.  Balna  scarcely  produces  any  remedial  effects 
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upon  tho  BVKtem.  The  quantity  of  oil  which  it  contaian  in  not  more  than  Buf- 
fioient  to  communicate  an  agreeable  flavour  to  the  iufunion,  which  forms  an  ex- 
oeliont  drink  in  febrile  contpiaints,  and  when  taken  warm  tends  to  promote  the 
operation  of  diaphoretic  medicinen.  W. 

MENTHA  PIPERITA.  U.S. 
J^ppermint. 

The  herb  of  Mentha  piperita.  U.S. 

Montho  poivr^e, /"r.;  Pfetlermunzc,  Germ.;  Henta  piperita,  7to2./  Pimenta  piperita, 
Span. 

Mentha.  Sex.Syst.  Didynamia  Gjmnospcrmia. — Nat.Ord.  Lamiaceeor 
Labiata). 

Gen.  Gh.  Corolla  nearly  equal,  four-cleft ;  the  broader  segment  eraarginate. 
Stamens  upright,  distant.  Willd. 

Several  species  of  Mentha  possess  medicinal  properties.  Besides  the  two  here 
described,  M.  piperita,  namely,  and  M.  viridis,  the  Mentha  Pulegium,  under  the 
name  of  pulegium  or  pennyroyal,  long  held  a  place  in  the  British  Pharmaco- 
poeias. It  has,  however,  been  discarded,  and  in  the  present  Br.  Pharmacopoeia 
is  not  recognised.  As  in  the  other  species,  the  herb  in  flower  was  employed, 
both  fresh  and  dried.  The  plant  is  specifically  characterized  by  its  roundish 
prostrate  stems,  its  ovate,  obtuse,  somewhat  crenate  leaves,  and  its  verticillate 
flowers.  It  is  a  native  of  Europe,  and  neither  cultivated  nor  employed  in  this 
country ;  our  native  pennyroyal  Iselonging  to  a  different  genus.  (See  Hedeoma 
Pulegioides.)  Pulegium  possesses  similar  properties,  and  has  been  employed 
for  the  same  purposes,  and  in  the  same  manner  with  the  other  mints.  It  was 
used  in  the  forms  of  water,  spirit,  and  volatile  oil. 

Mentha  piperita.  Willd.  Sp.  Plant,  iii.  79 ;  Woodv.  3Ied.  Bot.  p.  336, 1. 120 ; 
Carson,  Ulust.  of  Med.  Bot.  ii.  16,  pi.  63.  Peppermint  is  a  perennial  herbaceous 
plant,  with  a  creeping  root,  and  quadrangular,  channeled,  purplish,  somewhat 
hairy  stems,  branched  towards  the  top,  and  about  two  feet  in  height.  The  leaves 
are  opposite,  petiolate,  ovate,  serrate,  pointed,  smoother  on  the  upper  than  the 
under  surface,  and  of  a  dark-green  colour,  which  is  paler  beneath.  The  flowers 
are  small,  purple,  and  in  terminal  obtuse  spikes,  interrupted  below.  The  calyx 
is  tabular,  furrowed,  and  five-toothed ;  the  corolla  is  also  tubular,  with  its 
border  divided  into  four  segments,  of  which  the  uppermost  is  broadest,  and 
notched  at  its  apex.  The  anthers  are  concealed  within  the  tube  of  the  corolla; 
the  style  projects}  beyond  it,  and  terminates  in  a  bifid  stigma.  The  four-cleft 
germ  is  converted  into  four  seeds,  which  are  lodged  in  the  calyx.  | 

This  species  of  mint  is  a  native  of  Great  Britain,  whence  it  has  been  con- 
veyed to  the  continent  of  Europe  and  to  this  country.  In  some  parts  of  the 
United  States,  especially  in  New  England,  Michigan,*  the  western  part  of 
New  York,  Ohio,  and  New  Jersey,  it  is  largely  cultivated  for  the  sake  of  its 
volatile  oil.  We  occasionally  find  it  growing  wild  along  the  fences  of  our  vil- 
lages. The  cultivators  of  this  herb  have  observed  that,  in  order  to  maintain 
its  flavour  in  perfection,  it  is  necessary  to  transplant  the  roots  every  three 
years.  It  should  be  cut  for  medical  use  in  dry  weather,  about  the  period  of  the 
expansion  of  the  flowers.  These  appear  in  August. 

The  herb,  both  in  the  recent  and  dried  state,  has  a  peculiar,  penetrating, 

*For  an  account  of  tho  cultivation  of  the  plant  in  Michigan,  fromonecounty  of  which, 
that  of  St.  Joseph,  it  is  stated  that,  "for  tho  last  ten  years,  the  largest  proportion  of  the 
oil  of  peppermint,  produced  in  the  world,  has  been  sent,"  see  a  paper  by  Mr.  Frederick  / 
Stearns,  of  Detroit,  in  the  Am.  Journ.  of  Pharm.,  Jan.  1859,  p.  33. 

For  some  interesting  remarks  in  relation  to  the  cultivation  of  peppermint  in  England, 
the  reader  is  referred  to  tho  Am.  Journ.  of  Pharm.  (xxiii.  239). 

This  plant  has  recently  become  an  object  of  special  culture  in  France,  and  a  pamphlet 
by  M.  lloze  is  devoted  to  tho  history  of  this  industry,  both  in  its  agricultural  and  pharma- 
ceutical relations.  The  reader  is'  referred  to  tho  Journ.  de  Pharm.  et  de  Chim.  ( Aout, 
1808,  p.  125)  for  an  abstract  of  the  more  interesting  facts  recorded  in  the  work.  i^Note  to 
the  thirteenth  edition. ) 
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grateful  odour.  The  taste  is  aromatic,  warm,  pungent,  glowing,  camphorous, 
bitterish,  and  attended  with  a  sensation  of  coolness  when  air  is  admitted  into 
the  mouth.  These  properties  depend  on  a  volatile  oil,  which  abounds  in  the 
herb,  and  may  be  separated  by  distillation  with  water.  (See  Oleum  Menthae 
Piperitse.)  The  leaves  are  said  to  contain  a  little  tannic  acid.  The  virtues  of 
the  herb  are  imparted  to  water,  and  more  readily  to  alcohol. 

Medical  Properties  and  Uses.  Peppermint  is  a  grateful  aromatic  stimulant, 
much  used  for  all  the  purposes  to  which  medicines  of  this  class  are  applied.  To 
allay  nausea,  relieve  spasmodic  pains  of  the  stomach  and  bowels,  expel  flatus, 
and  cover  the  taste  or  qualify  the  nauseating  or  griping  effects  of  other  medi- 
cines are  among  the  most  common  of  these  purposes.  The  fresh  herb,  bruised 
and  applied  to  the  epigastrium,  often  allays  sick  stomach,  and  is  useful  in  the 
cholera  of  children.  The  medicine  may  be  given  in  infusion;  but  the  volatile 
oil,  either  alone,  or  in  some  state  of  preparation,  is  generally  preferred. 

Off.  Prep.  Aqua  Menthae  Piperitse,  U.  S.;  Oleum  Menthae  Piperitae;  Spiritus 
Menthae  Piperitae,  U.  S.  W. 

MENTHA  VIRIDIS.  U.S. 
Spearmint. 

The  herb  of  Mentha  viridis.  U.  S. 

Alenthe  a  epi,  Fr.;  Grune  Miinze,  Germ.;  Menta  Komana,  Hal.;  Yerba  buena  punti- 
aguda,  Span. 

Mentha.  See  MENTHA  PIPERITA. 

Mentha  viridis.  Willd.  Sp.  Plant,  iii.  1Q-  Woodv.  Med.  Bot.  p.  338,  t.  121. 
Spearmint,  sometimes  called  simply  mint,  differs  from  M.  piperita  chiefly  in 
having  sessile  or  nearly  sessile,  lanceolate,  naked  leaves  ;  elongated,  interrupted, 
panicled  spikes ;  setaceous  bractes  ;  and  stamens  longer  than  the  tube  of  the 
corolla.  Like  the  preceding  species,  it  is  a  native  of  Europe.  In  this  country 
it  is  cultivated  in  gardens  for  domestic  use,  and  in  some  places  more  largely  for 
the  sake  of  its  oil.  It  also  grows  wild  in  low  grounds,  in  long-settled  parts  of 
the  country.  Its  flowering  season  is  August.  According  to  Thomson,  it  should 
be  cut  in  very  dry  weather,  and,  if  intended  for  medical  use,  just  as  the  flowers 
appear;  if  for  obtaining  the  oil,  after  they  have  expanded. 

The  odour  of  spearmint  is  strong  and  aromatic,  the  taste  Avarm  and  slightly 
bitter,  less  pungent  than  that  of  peppermint,  but  considered  by  some  as  more 
agreeable.  These  properties  are  retained  for  some  time  by  the  dried  plant. 
They  depend  on  a  volatile  oil,  which  is  obtained  by  distillation,  and  is  im- 
parted to  alcohol  and  water  by  maceration.  (See  Oleum  Menthae  Viridis.) 

Medical  Properties.  The  virtues  and  applications  of  this  plant  are  the  same 
as  those  of  peppermint. 

Off\Prep.  Aqua  Menthae  Yiridis,  C/".  5.;  Oleum  Menthae  Yiridis;  Spiritus 
Menthae  Viridis,  U.  S.  W. 

MEZEREUM.  U.S. 

Mezereon. 

The  bark  of  Daphne  Mezereum,  and  of  Daphne  Gnidium.  U.  S. 

Off.Syn.  MEZEREI  CORTEX.  3Iezereon  Bark.  The  dried  bark  of 
Daphne  Mezereum,  Mezereon;  or  of  Daphne  Laureola,  Spurge  Laurel.  Br. 

Bois  gentil,  Fr.;  Kellerhals,  Germ.;  Mezereo,  Ital.;  Mecereon,  Sjmn. 

Daphne.  Sea;. /Sys^.  Octandria  Monogynia.  —  Nat.  Or d.  Thymelaceae. 

Gen.  Ch.  Calyx  none.  Corolla  four-cleft,  withering,  enclosing  the  stamens. 
Drupe  one-seeded.  Willd. 

All  the  species  of  Daphne  are  possessed  of  active  properties ;  but  three  only 
are  officinal — D.  Mezereum,  D.  Laureola,  and  D.  Gnidium — the  first  two  of 
which  are  recognised  in  the  British  Pharmacopoeia,  the  last  in  the  French  Codex, 
and  the  first  and  last  in  the  Pharmacopoeia  of  the  United  States, 

1.  Daphne  Mezereum.  Willd.  Sp.  Plant,  ii.  415;  Woodv.  Med.  Bot.  p.  717, 
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t.  245;  Carson,  7//m«^  of  Med.  Hot.  ii,  26,  pi.  72.  This  in  a  ver>'  Lardy  shruli, 
three  ur  four  feut  high,  with  a  branching  Btem,  and  a  Rmootb  dark-gray  bark, 
very  easily  separable  from  the  wood.  The  leavcH  spring  from  the  ends  of  the 
branches,  are  deciduous,  sessile,  obovate-Ianceolato,  entire,  smooth,  of  a  pale- 
green  colour,  somewhat  glaucous  beneath,  and  about  two  inches  long.  They 
are  preceded  by  the  flowers,  which  appear  very  early  in  spring,  and  sometimes 
bloom  even  amidst  the  snow.  The.so  are  of  a  pale-rose  cohjur,  highly  fragrant, 
and  disposed  in  clusters,  each  consisting  of  two  or  three  flowers,  forming  to- 
g«'ther  a  kind  of  spike  at  the  upper  part  of  the  stem  and  branches.  At  the  base 
of  each  cluster  are  deciduous  floral  leaves.  The  fruit  is  oval,  shining,  fleshy,  of 
a  bright-red  colour,  and  contains  a  single  round  seed.  Another  variety  produces 
white  flowers  and  yellow  fruit. 

This  species  of  Daphne  is  a  native  of  Great  Britain  and  the  neighbouring 
continent,  in  the  northern  i)arts  of  which  it  is  particularly  abundant.  It  is  cul- 
tivated in  Kurope  both  for  medicinal  purposes  and  as  an  ornamental  plant,  and 
is  occasionally  found  in  our  own  gardens.  It  flowers  in  February,  March,  or 
April,  according  to  the  greater  or  less  mildness  of  the  climate. 

2.  Daphne  Onidium.  Willd.  Sp.  Plant,  ii.  420.  In  this  species,  called  (jarou 
or  sain-bois  by  the  French,  the  leaves  are  linear-lanceolate,  acute,  entire,  smooth, 
and  irregularly  but  closely  set  upon  the  branches.  The  flowers  are  white,  downy, 
odoriferous,  and  disposed  in  terminal  panicled  racemes.  The  fruit  is  globular, 
dry,  at  first  green,  but  ultimately  black.  D.  Onidium  grows  in  dry  uncultivated 
places  in  the  south  of  Europe,  and  flowers  in  June.  In  France  its  bark  is  used 
indiscriminately  with  that  of  the  former  species. 

Besides  the  species  above  described,  Daphne  Laureola,  or  spurge  laurel,  is 
said  to  furnish  a  portion  of  the  mezereon  of  commerce,  and  is  recognised  by 
the  Br.  Pharmacopoeia ;  but  its  product  is  inferior  in  acrimony,  and  conse- 
quently in  medicinal  activity. 

The  bark  of  the  root  was  formerly  directed ;  but  the  mezereon  with  which  our 
markets  are  supplied  is  evidently  the  bark  of  the  stem ;  and  the  Pharmacopoeias 
at  present  very  properly  direct  the  bark,  without  designating  the  part  from  which 
it  must  be  taken.  British  writers  state  that  thebark  of  the  root  is  the  most  active. 
The  berries  and  leaves  of  the  plant  are  also  active ;  and  the  former  have  some- 
times proved  fatal  to  children  who  have  eaten  them.  Pallas  states  that  they  are 
used  as  a  purgative  by  the  Russian  peasants,  and  that  thirty  berries  are  required 
to  act.  French  authors  observe  that  fifteen  are  sufficient  to  kill  a  Frenchman.  A 
tincture  of  them  is  used  in  Germany  as  a  local  application  in  neuralgia.  (Ami. 
de  Therap.,  1854,  p.  42.)  Mezereon  is  brought  to  us  chiefly  from  Germany. 

Properties.  Mezereon,  as  it  comes  to  us,  is  usually  in  strips,  from  two  to  four 
feet  long  and  an  inch  or  less  in  breadth,  sometimes  flat,  sometimes  partially 
rolled,  and  always  folded  in  bundles,  or  wrapped  in  the  shape  of  balls.  It  is 
covered  externally  with  a  grayish  or  reddish-brown  wrinkled  epidermis,  very 
thin,  and  easily  separable  from  the  bark.  Beneath  the  epidermis  is  a  soft,  green- 
ish tissue.  The  inner  bark  is  tough,  pliable,  fibrous,  striated,  and  of  a  whitish 
colour.  When  fresh  it  has  a  nauseous  smell,  but  in  the  dry  state  is  nearly  in- 
odorous. Its  taste  is  at  first  sweetish,  but  afterwards  highly  acrid  and  even 
corrosive.  It  yields  its  virtues  to  water  by  decoction. 

Vauqueliu  discovered  a  peculiar  principle  in  the  bark  of  Daphne  Alpina. 
This  has  subsequently  been  found  in  other  species,  and  has  received  the  name 
o(  daphnin.  Gmelin  and  Bar  found  it  in  the  bark  of  D.  Mezereum,  associated 
with  wax,  an  acrid  resin,  a  yellow  colouring  matter,  reddish-brown  extractive, 
an  uncrystallizable  and  fermentable  sugar,  a  gummy  matter  containing  azote, 
ligneous  fibre,  malic  acid,  and  several  malates.  By  J.  B.  Eng  it  has  been  dis- 
covered,  together  with  a  volatile  oil,  in  the  flowers  of  Daphne  Mezereum.  ( Witt- 
stein^s  Viert.  Schr.,  viii.  23.)  Daphnin  is  in  prismatic  crystals  grouped  together, 
colourless,  transparent,  brilliant,  slightly  soluble  in  cold  water,  very  soluble  in 
boiling  water  and  alcohol,  without  odour,  and  of  a  bitter,  somewhat  austere 
taste.  By  Zwenger  it  is  said  to  be  insoluble  in  ether.  The  same  chemist  states 
36 
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that  it  has  an  acid  reaction,  and  acts  like  the  glucosides,  being  resolvable  by  sul- 
phuric or  muriatic  acid  into  sugar,  and  a  peculiar  crystallizable  principle  called 
daphnetin.  He  gives  for  daphnin  the  formula  C^jHj^Ogg+SHO.  (Annal.  der 
Ghem.  und  Pharm.,  cxv.  1.)  It  is  obtained  by  treating  the  alcoholic  extract  of 
the  bark  with  water,  decanting  the  solution,  precipitating  with  subacetate  of 
lead,  filtering,  decomposing  the  excess  of  the  subacetate  by  sulphuretted  hydro- 
gen, again  filtering,  evaporating  to  dryness,  submitting  the  residue  to  the  action 
of  anhydrous  alcohol,  and  evaporating  the  alcoholic  solution  to  the  point  of 
crystallization.  Though  daphnin  is  probably  not  inert,  it  is  not  the  principle 
upon  which  the  virtues  of  mezereon  chiefly  depend.  Yauquelin  thinks  that  in 
the  recent  plant  they  reside  in  an  essential  oil,  which  by  time  and  exposure  is 
changed  into  a  resin,  without  losing  its  activity.  The  acrid  resin,  observed  by 
Gmelin  and  Btir,  is  probably  the  characteristic  principle  to  Avhich  the  bark  owes 
its  vesicating  properties.  It  is  obtained  separate  by  boiling  mezereon  in  alcohol, 
allowing  the  liquor  to  cool  in  order  that  it  may  deposit  some  wax  which  it  has 
taken  up,  then  distilling  off  the  alcohol,  and  treating  the  residue  with  water, 
which  leaves  the  resin.  This  is  of  a  dark-green,  almost  black  colour,  hard  and 
brittle,  and  of  an  exceedingly  acrid  and  permanent  taste.  In  the  isolated  state  it 
is  slightly  soluble  in  water;  and  it  is  much  more  so  when  combined  with  the  other 
principles  of  the  bark.  It  appears,  however,  not  to  be  a  pure  proximate  prin- 
ciple, but  rather  a  resinoid  combination  of  an  acrid  fixed  oil  with  another  sub- 
stance. The  acrid  principle  of  mezereon  is  partially  given  off  by  decoction  with 
water,  as  proved  by  the  irritating  character  of  the  vapour  when  inhaled;  but 
none  of  it  appears  to  escape  when  the  bark  is  boiled  with  alcohol.  (Squire, 
Pharm.  Transact.,!.  Sd5.) 

Medical  Properties  and  Uses.  The  recent  bark  applied  to  the  skin  produces 
inflammation  followed  by  vesication,  and  has  been  popularly  used  as  an  epis- 
pastic,  from  time  immemorial,  in  some  of  the  southern  countries  of  Europe.  The 
dried  bark,  though  less  active,  is  possessed  of  a  similar  property,  and  is  occa- 
sionally employed  in  France  by  regular  practitioners  for  the  purpose  of  forming 
issues.  A  small  square  piece,  moistened  with  vinegar,  is  applied  to  the  skin, 
and  renewed  twice  a  day  till  a  blister  is  formed,  and  occasionally  afterwards  to 
keep  up  the  discharge.  It  is  slow  in  its  operation,  generally  requiring  from 
twenty-four  to  forty-eight  hours  to  vesicate.  An  irritant  ointment  is  prepared 
from  mezereon,  which  is  used  for  maintaining  the  discharge  from  blistered  sur- 
faces, and  may  be  applied  advantageously  to  obstinate,  ill-conditioned,  indolent 
ulcers.  In  the  U.  S.  Pharmacopoeia  of  1850,  it  was  directed  to  be  made  by  digest- 
ing the  bark  with  melted  lard,  and  straining;  but  was  discarded  at  the  last  revi- 
sion of  that  work.  This,  we  think,  was  unfortunate ;  for,  though  the  method  of 
preparing  it  was  defective,  another  might  have  been  adopted,  which  would  have 
yielded  a  good  preparation,  and  an  irritating  ointment  of  the  kind  is  needed.  It 
may  be  made  by  mixing  two  drachms  of  an  alcoholic  extract  of  mezereon  with 
nine  ounces  of  lard  and  one  of  wax,  melted  together.  The  alcoholic  extract  has 
also  been  employed  to  communicate  irritant  properties  to  issue  peas. 

Internally  administered,  mezereon  is  a  stimulant  capable  of  being  directed  to 
the  skin  or  kidneys,  and  in  large  doses  apt  to  excite  purging,  nausea,  and  vomit- 
ing. In  overdoses  it  produces  the  fatal  eflFects  of  the  acrid  poisons  ;  and  a  case 
of  apparently  severe  narcotic  effects  has  been  recorded.  {Am.  Journ.  of  Med. 
Sci.,  xxi.  518.)  It  had  at  one  time'much  reputation  as  a  remedy  in  the  secondary 
stages  of  syphilis,  and  still  enters  as  an  ingredient  into  the  officinal  compound 
decoction  of  sarsaparilla.  It  has  also  been  thought  to  act  favourably  as  an 
alterative  in  scrofulous  affections,  chronic  rheumatism,  and  obstinate  diseases  of 
the  skin.  For  this  purpose  it  is  usually  administered  in  decoction.  {8ceDecoctum 
Mezerei.)  Dr.  Withering  cured  a  case  of  difficult  swallowing  from  palsy,  by 
directing  the  patient  to  chew  frequently  small  pieces  of  the  root.  The  dose  of 
the  bark  in  substance  is  ten  grains ;i. but  it  is  seldom  used  in  this  way. 

Off.  Prep.  Decoct.  Sarsae  Compofeftum,  Br.;  Decoctum  Sarsaparillae  Com- 
positum,  U.S.;  Extractum  Mezerii  -^Ethereum,  Br.;  Extractum  Sarsaparillae 
Fluidum  Compositum,  U.  S.  W. 
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MICA  PANIS.  Br. 

Crumb  of  Bread. 

The  soft  part  of  bread  made  with  wheat  flour.  Br. 
Off.  Prep.  Cataplasraa  Carbonis.  Br.    See  FARINA. 

MONARDA.   U.S. 
Horaemint. 

The  herb  of  Monarda  punctata.  U.  S. 

MoNARDA.  Sex.  Syst.  Diandria  Monogynia.  —  Nat.Ord.  Lamiacese  or  La- 
biatsQ.  ' 

Qeri.  Ch.  Calyx  five-toothed,  cylindric,  striate.  Corolla  ringent,  with  a  long 
cylindric  tube;  upper  lip  linear,  nearly  straight  and  entire,  involving  the  fila- 
ments ;  lower  lip  reflected,  broader,  three-lobed,  the  middle  lobe  longer.  Nuttall. 

Monarda  punctata.  Willd.  Sp.  Plant,  i.  126;  Am.  Med.  Recorder,  vol.  ii.  p. 
496.  This  is  an  indigenous  perennial  or  biennial  plant,  with  herbaceous,  obtusely 
angled,  downy,  whitish,  branching  stems,  rising  one  or  two  feet  in  height,  and 
furnished  with  oblong-lanceolate,  remotely  serrate,  smooth,  punctate  leaves. 
The  flowers  are  yellow,  spotted  with  red  or  brown,  and  disposed  in  numerous 
whorls,  provided  with  lanceolate,  coloured  bractes,  longer  than  the  whorl. 

The  horsemint  grows  in  light  gravelly  or  sandy  soils  from  New  Jersey  to 
Louisiana,  and  flowers  from  June  to  September.  The  whole  herb  is  employed. 
It  has  an  aromatic  smell,  and  a  warm,  pungent,  bitterish  taste,  and  abounds  in 
a  volatile  oil,  which  may  be  separated  by  distillation  with  water. 

Medical  Properties  and  Uses.  Horsemint  is  stimulant  and  carminative;  but 
is  seldom  used  in  regular  practice.  In  the  state  of  infusion  it  is  occasionally 
employed  in  families  as  a  remedy  for  flatulent  colic  and  sick  stomach,  and  for 
other  purposes  to  which  the  aromatic  herbs  are  applied.  It  was  introduced 
into  the  primary  catalogue  of  the  U.  S.  Pharmacopceia,  on  account  of  the  volatile 
oil  which  it  affords.  (See  Oleum  Monardae.) ' 

Off.  Prep.  Oleum  Monardae,  U.  S.  ^  W. 

MORI  SUCCUS.  Br. 
Mulberry  Juice. 

The  juice  of  the  ripe  fruit  of  Morus  nigra.  Br. 

Mures,  Fr.;  Schwarze  Maulbeeren,  Oerm.;  Morone,  Ital.;  Moras,  Span. 

MoRUS.  Sex.  Syst.  Monoecia  Tetrandria.  —  Nat.  Ord.  Urticacese. 

Gen.  Ch.  Male.  Calyx  four-parted.  Corolla  none.  Female.  Calyx  four- 
leaved.   Corolla  none.  Styles  two.    Calyx  berried.   Seed  one.  Willd. 

Morus  nigra.  Willd.  Sp.  Plant,  iv.  86;  Woodv.  Med.  Bot.  p.  712,  t.  243. 
This  species  of  Mulberry  is  distinguished  by  its  cordate-ovate  q*  lobed,  un- 
equally toothed,  and  scabrous  leaves.  It  is  a  tree  of  middle  size,  supposed  to 
have  been  brought  originally  from  Persia  into  Italy,  and  thence  spread  over 
Europe  and  America.  Its  leaves  afford  food  for  the  silk-worm;  and  the  bark  of 
the  root,  which  is  bitter  and  slightly  acrid,  has  been  employed  as  a  vermifuge, 
especially  in  cases  of  the  tape-worm,  in  the  dose  of  two  drachms  infused  in  eight 
ounces  of  boiling  water.  The  juice  of  the  fruit  is  the  officinal  portion. 

The  fruit  is  oblong-oval,  of  a  dark  reddish-purple  almost  black  colour,  and 
consists  of  numerous  minute  berries,  united  together  and  attached  to  a  common 
receptacle,  each  containing  u  single  seed,  the  succulent  envelope  of  which  is 
formed  by  the  calyx.  It  is  inodorous,  has  a  sweet,  mucilaginous,  acidulous  taste, 
and  abounds  in  a  deep-red  juice.  The  sourish  taste  is  owing,  according  to 
Hermbstadt,  to  the  presence  of  tartaric  acid. 

Medical  Properties  and  Uses.    Mulberries  are  refreshing  and  laxative,  and 
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serve  to  prepare  a  grateful  drink  well  adapted  to  febrile  cases.  A  syrup  is  made 
from  their  juice,  and  used  as  an  agreeable  addition  to  gargles  in  inflammation 
of  the  throat.  They  are,  however,  more  used  as  food  than  medicine.  Our  native 
mulberry,  the  fruit  of  Morus  rubra,  is  quite  equal  to  that  of  the  imported  spe- 
cies. Morus  alba,  originally  from  China,  and  now  extensively  cultivated  as  a 
source  of  food  for  the  silk-worm,  bears  a  white  fruit,  which  is  sweeter  and  less 
grateful  than  the  others. 

Off.  Prep.  Syrupus  Mori,  Br.  W. 

MOSCRVS.   U.S.,  Br. 

Musk. 

A  peculiar  concrete  substance  obtained  from  Moschus  moschiferus.  U.  S. 
The  inspissated  and  dried  secretion  from  the  preputial  follicles.  Br. 

Muse,  Fr.;  Bisam,  Germ.;  Muscliio,  Ital.;  Almizcle,  Span. 

Moschus.   Class  Mammalia.   Order  Pecora. 

Gen.  Ch.  Horns  none.  Fore  teeth  eight  in  the  lower  jaw.  Tusks  one  on  each 
side,  in  the  upper  jaw,  projecting  out  of  the  mouth. 

Moschus  moschiferus.  GmGYm,  Syst.  Nat.  \.  112;  ^eese^s  Cyclopedia.  This 
animal  bears  a  close  resemblance  to  the  deer  in  shape  and  size.  It  is  usually 
about  three  feet  in  length  and  two  feet  high,  with  haunches  considerably  more 
etevated  than  the  shoulders.  From  its  upper  jaw  two  tusks  project  downwards 
out  of  the  mouth,  each  about  two  inches  long,  curved  backwards,  and  serving  to 
extract  the  roots  which  are  used  as  food  by  the  animal.  The  ears  are  long  and 
narrow,  and  the  tail  very  short.  The  fleece,  consisting  of  strong,  elastic,  undu- 
lated hairs,  varies  in  colour  with  the  season,  the  age  of  the  animal,  and  perhaps 
the  place  which  it  inhabits.  The  general  colour  is  a  deep  iron-gray.  The  indi- 
vidual hairs  are  whitish  near  the  root,  and  fawn-coloured  or  blackish  towards 
the  tip.  The  nxusk  is  contained  in  an  oval,  hairy,  projecting  sac,  found  only  in 
the  male,  situated  between  the  umbilicus  and  the  prepuce,  from  two  to  three 
inches  long,  and  from  one  to  two  broad,  opening  by  a  small  hairy  orifice  at  itH 
anterior  part,  and  marked  posteriorly  by  a  groove  or  furrow  which  corresponds 
with  the  opening  of  the  prepuce.  It  is  lined  internally  by  a  smooth  membrane, 
thrown  into  a  number  of  irregular  folds,  forming  incomplete  partitions.  In  the 
vigorous  adult  animal,  the  sac  sometimes  contains  six  drachms  of  musk;  but 
in  the  old,  seldom  more  than  two  drachms,  and  none  in  the  young.*  The  musk 
is  secreted  by  the  lining  membrane,  and  in  the  living  animal  forms  a  consistent 
mass,  which,  on  the  outside,  is  compact,  and  marked  with  the  folds  of  the  mem- 
brane, but  is  less  firm  towards  the  centre,  where  there  is  sometimes  a  vacant 
space.  As  first  secreted  it  is  probably  liquid,  and  a  portion  is  occasionally  forced 
out  by  the  animal,  to  which  it  communicates  its  odour. 

The  musk  deer  inhabits  the  vast  mountainous  regions  of  central  Asia,  extend- 
ing from  India  to  Siberia,  and  from  the  country  of  the  Turcomans  to  China.  It  is 
an  active  and  timid  animal,  springing  from  rock  to  rock  Mnth  surprising  agilit}^, 
and  frequenting  the  snowy  recesses  and  most  inaccessible  crags  of  the  moun- 
tains. Concealing  itself  during  the  day,  it  chooses  the  night  for  roaming  in 
search  of  food  ;  and,  though  said  to  be  abundant  in  its  native  regions,  is  taken 
with  difficulty.  It  is  hunted  for  its  hide,  as  well  as  for  the  musk.  The  natives 
often  take  it  by  snaring.  As  soon  as  the  animal  is  killed,  the  sac  is  cut  off,  and 
dried  with  its  contents;   and  in  this  state  is  sent  into  the  market. 

Musk  varies  in  quality  with  the  country  inhabited  by  the  animal.  That  pro- 
cured from  the  mountains  on  the  southern  borders  of  Siberia,  and  brought  into 
the  market  through  Russia,  is  comparatively  feeble.  The  best  is  imported  from 

*  According  to  Col.  Frederick  Markhara,  as  much  as  two  ounces  are  sometimes  found, 
and  the  average  for  a  full-grown  animal  is  an  ounce ;  but,  as  many  of  the  deer  are  killed 
young,  the  pods  in  the  market  probably  do  not  contain  more  than  half  an  ounce  upon  an 
average.  He  states  that  the  musk  of  the  young  animal,  though  not  so  strong  as  that  of 
the  old,  has  a  much  pleasanter  smell.  {PhaTm.  Journ.  and  Trans.,  xv.  472;  from  "Shoot- 
imi  in  the  Himalayas,"  t&c.)- — Note  to  the  eleventh  edition. 
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China,  and  is  said  to  be  the  product  of  Tonquin.  A  variety  intormediato  be- 
tWL'ou  those  is  procured  in  the  Ilinmlaya  Mountains  and  Thibet,  and  sent  to 
Calcutta.  This  is  sonielinieH  enclosed  in  the  nienibrauous  lining  of  the  sac,  with- 
out the  hairy  envelope,  and  in  this  condition  is  said  to  bo  quite  equal  if  not 
superior  to  that  surrounded  by  the  skin,  us,  in  the  former  condition,  it  dries 
readily  in  the  sun,  while,  in  the  latter,  the  aid  of  artificial  heat  is  deemed  neces- 
sary, by  which  the  musk  may  sometimes  bo  injured.  (F.  I'eake,  I*harm.  Joarn., 
Feb.  1861,  p.  399.)  We  derive  our  chief  supply  from  Canton,  though  portions  are 
occasionally  brought  hither  from  Europe. 

Two  varieties  are  known  in  commerce,  the  Chinese  and  Russian.  Both  come 
in  sacs,  convex  and  hairy  on  one  side,  flat  and  destitute  of  hair  on  the  other. 
The  hairs  are  brownish-yellow,  grayish,  or  whitish,  stiff  and  short,  and  arranged 
concentrically  around  the  orifice  of  the  sac.  The  Chinese,  which  is  the  most 
highly  valued,  is  in  bags  of  a  rounder  shape,  covered  with  brownish-yellow  or 
reddish-brown  hairs,  and  containing  at  most  adracbm  and  a  half  of  large-grained, 
dark,  strong-scented  musk,  of  an  ammoniacal  odour.  The  Russian  is  in  longer 
and  larger  bags,  small-grained,  of  a  light  yellowish-brown  colour,  and  of  a  weaker 
and  more  fetid  odour,  with  less  smell  of  ammonia. 

Properties.  Musk  is  in  grains  or  lumps  concreted  together,  soft  and  unctuous 
to  the  touch,  and  of  a  reddish-brown  or  ferruginous  colour  resembling  that  of 
dried  blood.  Some  hairs  of  the  pod  are  generally  mixed  with  it.  The  odour  is 
strong,  penetrating,  and  so  diffusive,  that  one  part  of  musk  communicates  its 
smell  to  more  than  3000  parts  of  inodorous  powder.  {Fee.)  In  some  delicate 
individuals  it  produces  headache  and  otherdisagreeable  symptoms,  and  has  even 
caused  convulsions.  The  taste  is  bitter,  disagreeable,  and  somewhat  acrid.  The 
colour  of  the  powder  is  reddish-brown.  Musk  is  inflammable,  burning  with  a 
white  flame,  and  leaving  a  light  spongy  charcoal.  Reduced  to  ashes,  it  leaves 
about  5  per  cent.,  containing  potassa,  lime,  magnesia,  iron,  carbonic,  phosphoric, 
and  sulphuric  acids,  chlorine,  and  traces  of  ferrocyanate  of  potassa  and  sulphuret 
of  ammonium.  {Prof.  W.  Bernatzik.)  It  yields,  upon  analysis,  a  great  number  of 
proximate  principles.  Guibourtand  Blondeau  obtained  water,  ammonia,  stearin, 
olein,  cholesterin,  an  oily  acid  combined  with  ammonia,  volatile  oil,  muriate  of 
ammonia,  chlorides  of  pota.ssium  and  calcium,  an  uncertain  acid  combined  with 
ammonia,  potassa,  and  lime,  gelatin,  albumen,  fibrin,  a  highly  carbonaceous  mat- 
ter soluble  in  water,  a  soluble  calcareous  salt  with  a  combustible  acid,  carbonate 
and  phosphate  of  lime,  hair,  and  sand.  {Annal.  de  Ghim.  el  de  Phys.,  ix.  327.) 
Besides  these  constituents,  Geiger  and  Reinman  found  a  peculiar  bitter  resin, 
osmazome,  and  a  peculiar  substance  in  part  combined  with  ammonia.  Accord- 
ing to  Guibourt  and  Blondeau,  it  contains  47  per  cent,  of  volatile  matter,  thought 
by  some  to  be  chiefly  ammonia,  by  others  to  be  a  compound  of  ammonia  and 
volatile  oil.  Theimann  obtained  only  from  10  to  15  per  cent.  But  the  quantity 
of  volatile  as  well  as  of  soluble  matter  varies  exceedingly  in  different  specimens. 
Thus,  Theimann  found  from  80  to  90  per  cent,  of  matter  soluble  in  water,  Buch- 
ner  only  54*5  per  cent.,  and  other  chemists  intermediate  proportions.  The  pro- 
portion soluble  in  alcohol,  as  ascertained  by  different  experimenters,  varies  from 
25  to  62  per  cent.  Ether  is  a  good  solvent.  The  watery  infusion  has  a  yellowish- 
brown  colour,  a  bitterish  taste,  a  strong  smell  of  musk,  and  an  acid  reaction. 
The  alcoholic  tincture  is  transparent,  and  of  a  reddish-brown  colour,  with  the 
peculiar  odour  of  the  medicine.  The  action  of  potassa  upon  musk  is  accompa- 
nied with  the  extrication  of  ammonia,  and  an  increase  of  its  peculiar  odour,  ^y 
the  influence  of  heat  and  moisture  long  continued,  ammonia  is  developed,  which 
acts  upon  the  fatty  matter,  producing  a  substance  resembling  adipocire,  but, 
according  to  Guibourt,  without  diminishing  the  activity  of  the  medicine.  The 
correctness,  however,  of  this  opinion  is  perhaps  questionable;  and  it  is  advisable 
to  preserve  the  musk  as  much  as  possible  unaltered.  Whoa  kept  in  glass  bottles, 
in  a  situation  neither  moist  nor  very  dry,  it  remains  for  a  great  length  of  time 
without  material  change.  The  odour  of  musk  is  very  much  diminished  by  mix- 
ing it  with  emulsion  or  syrup  of  bitter  almonds,  or  cherry-laurel  water.  From 
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the  expei*iments  of  Wiramer,  it  appears  that  musk  loses  its  odour  when  rubbed 
with  kermes  mineral,  or  golden  sulphur  of  antimony,  and  reacquires  it  on  the 
addition  of  a  little  solution  of  ammonia.  (Pharm.  Gent.  Blatt,  A.  D.  1843,  p. 
406.)  Camphor  rubbed  up  with  musk  is  also  said  to  destroy  its  odour. 

Adulterations.  The  price  of  this  medicine  is  so  high,  and  its  sources  so 
limited,  as  to  offer  strong  temptations  to  adulteration;  and  little  genuine  un- 
mixed musk  is  to  be  found  in  the  market.  The  sophistication  commences  in  China, 
and  is  completed  in  Europe  and  this  country.  A  common  practice  in  the  East 
is  to  open  the  sac,  and  to  supply  the  place  of  the  musk  with  an  adulterated 
mixture.  Sometimes  the  scrotum  of  the  animal  is  filled  with  this  mixture, 
and  not  unfrequently  the  sacs  are  made  out  of  the  skin.  Dried  blood,  from 
its  resemblance  to  musk,  is  among  the  most  common  adulterations;  but,  besides 
this,  sand,  lead,  iron-filings,  hair,  animal  membrane,  tobacco,  the  dung  of  birds, 
wax,  benzoin,  storax,  asphaltum,  artificial  musk,  and  other  substances  are  intro- 
duced. These  are  mixed  with  a  portion  of  musk,  the  powerful  odour  of  which 
is  diffused  through  the  mass,  and  renders  the  discovery  of  the  fraud  sometimes 
difficult.  It  is  said  that  the  Chinese  sometimes  mix  the  musk  of  Tonquin  with 
that  of  Siberia.  The  bags  containing  the  drug  should  have  the  characters  be- 
fore described  as  belonging  to  the  natural  sac,  and  should  present  no  evidence 
of  having  been  opened.  The  slit  is  sometimes  carefully  sewed  up,  sometimes 
glued  together.  The  former  condition  may  be  discovered  by  close  inspection, 
the  latter  by  immersion  in  hot  water.  When  the  bag  is  made  from  any  other  por- 
tion of  the  skin,  the  difference  may  be  detected,  according  to  Mr.  Neligan,  by  a 
microscope  which  magnifies  300  diameters.  The  genuine  hairs  exhibit  innumer- 
able cells,  which  are  wanting  in  the  spurious.  (Chem.  Gaz.,  Feb.  1846,  p.  79.) 
Musk  which  burns  with  difficulty,  has  a  feeble  odour  and  a  colour  either  pale 
or  entirely  black,  feels  gritty  to  the  finger,  is  very  moist  so  as  to  lose  much  weight 
in  drying,  or  contains  obvious  impurities,  should  be  rejected.  Russian  musk  is 
said  never  to  be  adulterated  before  leaving  Russia.* 

Medical  Properties  and  Uses.  Musk  is  stimulant  and  antispasmodic,  increas- 
ing the  vigour  of  the  circulation,  and  exalting  the  nervous  energy,  without  pro- 
ducing, either  as  an  immediate  or  secondary  effect,  any  considerable  derange- 
ment of  the  purely  cerebral  functions.  Its  medical  uses  are  such  as  may  be 
inferred  from  its  general  operation.  In  almost  all  spasmodic  diseases,  so  far  as 
mere  relaxation  of  spasm  is  desirable,  it  is  more  or  less  efficacious;  but  peculiar 
advantage  may  be  expected  from  it  when  a  prostrate  state  of  the  system,  at- 
tended with  great  nervous  agitation,  or  irregular  muscular  action,  calls  for  the 
united  influence  of  a  highly  diffusible  stimulant  and  powerful  antispasmodic. 
Such  are  low  cases  of  typhous  disease,  accompanied  with  subsultus  tendinum, 
tremors,  and  singultus.  Such  also  are  many  instances  of  gout  in  the  stomach,  and 
other  spasmodic  affections  of  that  organ.  In  very  obstinate  hiccough  we  have 
found  it  more  effectual  than  any  other  remedy;  and  have  seen  great  advantage 
from  its  use  in  those  alarming  convulsions  of  infants  originating  in  spasm  of  the 
intestines.  In  the  laryngismus  stridulus  or  crowing  disease  of  infants,  M. 
Bouchut  relies  mainly  on  musk,  having  found  it  more  efficacious  than  any  of 
the  narcotics.  {N.  Y.  Med.  Journ.,  Sept.  1868,  p.  545.)  It  is  said  to  have  done 
much  good,  combined  with  opium,  and  administered  in  very  large  doses,  in 
tetanus.  Epilepsy,  hysteria,  asthma,  pertussis,  palpitations,  cholera,  and  colic 
are  also  among  the  spasmodic  affections  in  which  circumstances  may  render 
its  employment  desirable.  The  chief  obstacles  to  its  general  use  are  its  high 
price,  and  the  uncertainty  in  regard  to  its  purity.  Musk  was  unknown  to  the 
ancients.  Aetius  was  the  first  writer  who  noticed  it  as  a  medicine.  It  was  in- 

*  For  an  account  of  the  effects  of  numerous  reagents  on  musk,  and  other  modes  of 
identiiication  as  well  as  of  detecting  adulterations,  see  a  paper  by  Prof.  W.  Bernatzik, 
translated  in  the  Am.  Journ.  of  Pharm.  for  Sept.  1861,  p.  427.  There  is  a  discrepancy  be- 
tween Prof.  Bernatzik's  statement  of  the  solubilities  of  musk  and  that  of  the  text.  Ac- 
cording to  the  latter,  ether  is  a  good  solvent ;  according  to  the  former,  ether  and  chloro- 
form possess  scarcely  any  solvent  power.  {Note  to  the  twelfth  edition.) 
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troduced  into  Europe  through  the  Arabiane,  from  whose  lauguagu  its  name 
waa  derived. 

It  may  be  given  in  the  form  of  pill  or  cmult>ioD.  In  preparing  mixtures  of 
mask,  it  is  recommended  by  M,  Lailler,  of  France,  to  rub  the  musk  up  first 
with  a  very  little  boiling  water,  afterwards  with  a  larger  quantity,  and  to  add 
the  liquid  thus  prepared  to  whatever  mixture  may  be  prescribed.  According  to 
thi.s  writer,  the  insolubility  of  musk  in  cold  water,  and  its  much  greater  solu- 
bility in  that  li(|uid  when  boiling  hot,  render  this  mode  of  preparation  much 
preferable  to  rubbing  up  with  cold  water.  (Journ.  dePharm.  et  de  Chim.,  4e  ser., 
iii.  291.)  The  medium  dose  is  ten  grains,  to  be  repeated  every  two  or  three 
hours.  To  children  it  may  be  administered  with  great  advantage  in  the  form 
of  enema.*  W. 

MUCUNA.  U.  S.  Secondary. 
Gowluxge, 

The  hairs  of  the  pods  of  Mucuna  pruriens.  V.  S. 

Pois  k  gratter,  Fr.;  Kuhkratze,  Oerm.;  Dolico  Scottante,  Ital. 

Mucuna.  Sex.  Syst.  Diadelphia  Decandria.  —  Nat.  Ord.  Fabacese  or  Legu- 
minosse. 

Oen.  Ch.  Calyx  campanulate,  bilabiate;  the  lower  lip  trifid,  with  acute  seg- 
ments, the  middle  one  longest ;  the  upper  lip  broader,  entire,  obtuse.  Corolla 
with  the  vexillum  ascending,  shorter  than  the  wings  and  keel;  the  wings  ob- 
long, equal  to  the  keel  in  length ;  the  keel  oblong,  straight,  acute.  Stamens 
diadelphous,  with  five  anthers  oblong-linear,  and  five  ovate,  hirsute.  Legume 
oblong,  torose,  bivalvular,  with  cellular  partitions.  Seeds  roundish,  surrounded 
circularly  by  a  linear  hilura.  {De  Gandolle.) 

Mucuna  pruriens.  DeCand.  Prodrom.W.  405 ;  Lindley,  i^or.  Med.  p.  254. — 
Dolichos  pruriens.  Willd.  Sp.  Plant,  iii.  1041 ;  Woodv.  Med.  Bot.  p.  422. — 
Stizolobium  pruriens.  Persoon.  This  is  a  perennial  climbing  plant,  with  an 
herbaceous  branching  stem,  which  twines  round  the  trees  in  its  vicinity,  and 
rises  to  a  considerable  height.  The  leaves  are  pinnately  trifoliate,  and  stand  on 
long  footstalks,  placed  alternately  on  the  stem  at  the  distance  of  a  foot  from 
each  other.  The  leaflets  are  acuminate,  smooth  on  their  upper  surface,  and 
hairy  beneath.  The  lateral  leaflets  are  oblique  at  the  base,  the  middle  one 
somewhat  rhomboidal.  The  flowers,  which  resemble  those  of  the  pea  in  form, 
are  large,  of  a  red  or  purplish  colour,  usually  placed  in  threes  on  short  peduncles, 
and  hang  from  the  axils  of  the  leaves  in  pendant  spikes  about  a  foot  in  length. 
The  fruit  is  a  coriaceous  pod,  shaped  like  the  Italic  letter  y,  about  four  inches 
long,  and  covered  with  brown  bristly  hairs,  which  easily  separate,  and  when 
handled  stick  in  the  fingers,  producing  an  intense  itching  sensation.  The  plant 
is  a  native  of  the  West  Indies,  and  other  parts  of  tropical  America.  It  has  been 
supposed  to  grow  also  in  the  East  Indies;  but  the  plant  of  that  region  is  now 
considered  a  distinct  species,  and  entitled  Mucuna  prurita.  The  part  usually 
imported  is  the  pod,  of  which  the  hairs  are  officinal. 

Medical  Properties  and  Uses.  The  spicula  are  said  to  possess  powerful 
vermifuge  properties,  and  are  thought  to  act  mechanically,  by  penetrating  the 
worms.   That  they  do  act  in  this  manner  is  evinced  as  well  by  the  result  of  direct 

*  Vegetable  Musk.  It  has  been  proposed  to  substitute  for  musk  the  volatile  oil  of  cer- 
tain plants,  having  the  characteristic  odour  of  that  product.  The  Malva  moschata  and 
Mimulus  moschatus  have  been  used  for  this  purpose.  Dr.  Hanon,  of  Belgium,  has  experi- 
mented with  the  distilled  oil  of  these  plants,  and  found  it,  in  the  dose  of  two  or  three 
drops,  to  bo  an  energetic  excitant  of  the  primae  viae  and  encephalon,  producing  a  sense  of 
weight  at  the  epigastrium,  with  excitation,  vertigo,  headache,  dryness  of  the  pharynx 
and  CBSophagus,  general  lassitude,  yawning,  somnolence,  and  sleep  in  five  or  six  hours. 
The  pulse  is  little  aft'ectcd,  and  no  unpleasant  symptoms  are  felt  on  awaking.  He  has 
found  it  an  udrnirablo  remedy  in  hysterical  disorders,  and  various  nervous  atfections  at- 
tendant on  other  diseases  when  not  inflammatory,  and  thinks  that  it  is  in  no  respect  in- 
ferior to  musk  in  antispasmodic  properties.  {Joum.  de  Pharm.,  xxv.  66.) — Note  to  ih« 
eleventh  edition. 
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e'xperiment  upon  worms  out  of  the  body,  as  by  the  fact  that  neither  the  tincture 
nor  the  decoction  is  in  the  least  degree  anthelmintic.  The  medicine  was  first 
employed  as  a  vermifuge  in  the  West  Indies,  and  thence  passed  into  British 
practice.  There  can  be  no  reasonable  doubt  of  its  efficiency.  It  has  been  chiefly 
employed  against  the  round  worm ;  but  all  the  different  species  which  infest  the 
alimentary  canal  have  been  expelled  by  its  use.  It  is  best  administered  in  some 
tenacious  vehicle.  The  usual  mode  of  preparing  it  is  to  dip  the  pods  into  syrup 
or  molasses,  and  scrape  off  the  hairs  with  the  liquid,  which  is  in  a  proper  state 
for  administration  when  it  has  attained  the  consistency  of  thick  honey.  The 
dose  of  this  preparation  is  a  tablespoonful  for  an  adult,  a  teaspoonful  for  a  child 
three  or  four  years  old,  to  be  given  every  morning  for  three  days,  and  then  fol- 
lowed by  a  brisk  cathartic.  M.  Blatin  has  proposed  to  employ  cowhage  as  an 
external  irritant;  seven  grains  being  mixed  with  an  ounce  of  lard,  and  seven  or 
eight  grains  of  the  ointment  rubbed  for  ten,  fifteen,  or  twenty  minutes  on  the 
skin.  A  stinging  and  burning  sensation  is  produced,  followed  by  white  eleva- 
tions, which  soon  disappear,  leaving  no  unpleasant  effect. 

The  root  of  M.  pruriens  {M.  prurita,  figured  in  Curlis^s  Bot.  Mag.,  N.  S.,  xii., 
Oct.  1856,  tab.  4945)  is  said  by  Ainslie  to  be  employed  in  the  East  Indies  in 
the  treatment  of  cholera ;  and  both  this  part  and  the  pods  have  been  thought 
to  possess  diuretic  properties.  W. 

MYRISTICA.  U.S.,  Br. 
Nutmeg. 

The  kernel  of  the  fruit  of  Myristica  fragrans  (Houttuyn).  U.  S.  The  kernel 
of  the  seed  of  Myristica  officinalis.  Br. 

Noix  muscade,  P?'./  Muskatnuss,  Ge7'OT.;  Noce  moschata, /te?.;  Nuez  moscada,  j^an. 

OLEUM  MYRISTICA  EXPRESSUM.  Br. 

Expressed  Oil  of  Nutmeg. 

Sy7i.  Myristica  Adeps.  Br.  1864. 

A  concrete  oil  obtained  by  means  of  expression  and  heat  from  nutmegs.  Br. 

MACIS.  U.S. 
Mace. 

The  arillus  of  the  fruit  of  Myristica  fragrans.  U.  S. 

Macis,  Fr.;  Muskatbliithe,  Germ.;  Macis,  JfaL;  Macias,  Span. 

Myristica.  Sex.  Syst.  Dioecia  Monadelphia.  —  Nat,  Ord.  Myristicaceae. 

Gen.  Ch.  Male.  Calyx  none.  Corolla  bell-shaped,  trifid.  Filament  colum- 
nar. Anthers  six  or  ten  united.  Female.  Calyx  none.  Corolla  bell-shaped, 
trifid,  deciduous.  Style  none.  Stigmas  two.  Drupe  with  a  nut  involved  in  an 
arillus  with  one  seed.  Willd. 

Myristica  moschata.  Thunberg  ;  Willd.  Sp.  Plant,  iv.  869  ;  Woodv.  3Ied. 
Bot.  p.  698,  t.  2BS.  —  3I.  officinalis.  Linn.  Suppl.  265;  Lindley,  Flor.  Med.  p. 
21.  —  M.  fragrans.  Houttuyn,  Nat.  Hist.  vol.  ii.,  part  iii.,  p.  383.  Of  these  bo- 
tanical titles,  that  recognised  by  the  U.S.  Pharmacopoeia  of  1863  has  the  re- 
commendation of  priority  of  date;  M.  Moschata,  that  of  most  general  usage 
since  the  times  of  Thunberg.  The  nutmeg  tree  is  about  thirty  feet  high,  with 
numerous  branches,  and  an  aspect  somewhat  resembling  that  of  the  orange  tree. 
The  leaves  stand  alternately  on  short  footstalks,  are  oblong-oval,  pointed,  entire, 
undulated,  obliquely  nerved,  bright-green  and  somewhat  glossy  on  their  upper 
surface,  whitish  beneath,  and  of  an  aromatic  taste.  The  flowers  are  male  and 
female  upon  different  trees.  The  former  are  disposed  in  axillary,  peduncled, 
solitary  clusters;  the  latter  are  single,  solitary,  and  axillary;  both  are  minute 
and  of  a  pale  yellowish  colour.    The  fruit,  which  appears  on  the  tree  mingled 
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with  the  flowers,  is  round  or  oval,  of  the  size  of  a  small  peach,  smooth,  at  first 
palo-greeu,  but  yellow  when  ripe,  and  marked  with  a  longitudinal  furrow.  The 
external  covering,  which  is  at  first  thick  and  fleshy,  and  abounds  in  an  austere, 
astringent  juice,  afterwards  becomes  dry  and  coriaceous,  and,  separating  into 
two  valves  from  the  apex,  discloses  a  scarlet  n.'ticulated  membrane  or  arillus, 
commonly  called  mace,  closely  investing  a  thin,  brown,  shining  shell,  which 
contains  the  kernel  or  nutmefj.  Not  less  than  eight  varieties  of  the  plant  are 
said  by  Crawford  to  bo  cultivated  in  the  East  Indies, 

Mi/rititica  vwschata  is  a  native  of  the  Moluccas  and  other  neighbouring 
islands,  and  abounds  especially  in  that  small  cluster  distinguished  by  the  name 
of  Handa, whence  the  chief  supplies  of  nutmegs  were  long  derived.  IJut  the  plant 
is  now  cultivated  in  Sumatra,  Java,  Singapore,  Penang,  Ceylon,  and  otlujr  parts 
of  the  East  Indies;  and  has  been  introduced  into  the  Isles  of  France  and  Bour- 
bon, Cayenne,  and  several  of  the  West  India  islands. 

The  tree  is  produced  from  the  seed.  It  does  not  flower  till  the  eighth  or 
ninth  year ;  after  which  it  bears  flowers  and  fruit  together,  without  intermission, 
and  is  said  to  continue  bearing  for  seventy  or  eighty  years.  Little  trouble  is 
requisite  in  its  cultivation.  A  branch  of  the  female  tree  is  grafted  into  all  the 
young  plants  when  about  two  years  old,  so  as  to  ensure  their  early  fruitfulness. 
In  the  Moluccas  the  tree  yields  three  crops  annually.  The  fruit  is  gathered  by 
the  hand,  and  the  outside  covering  rejected.  The  mace  is  then  carefully  sepa- 
rated, so  as  to  break  it  as  little  as  possible,  is  flattened,  and  dried  in  the  sun, 
and  afterwards  .sprinkled  with  salt  water,  with  the  view  of  contributing  to  its 
preservation.  Its  fine  red  colour  is  much  impaired  by  drying.  The  nuts  are 
dried  in  the  sun  or  by  ovens,  and  exposed  to  smoke  till  the  kernel  rattles  in  the 
shell.  They  are  then  broken  open;  and  the  kernels,  having  been  removed  and 
steeped  for  a  short  time  in  a  mixture  of  lime  and  water,  probably  in  order  to 
preserve  them  from  the  attack  of  worms,  are  next  cleaned,  and  packed  in  casks 
or  chests  for  exportation.  Dr.  Lumsdaine  has  found  them  to  keep  better,  if 
rubbed  over  with  dry  lime,  than  when  prepared  in  the  moist  way.  (See  Am. 
Journ.  of  Sci.  and  Arts,  Nov.  1851.) 

Nutmegs  are  brought  to  this  country  either  directly  from  the  East  Indies,  or 
indirectly  through  England  and  Holland.  They  are  also  occasionally  imported 
in  small  quantities  from  the  West  Indies. 

Properties.  The  nutmeg  (7iux  vwschata)  is  of  a  roundish  or  oval  shape,  ob- 
tuse at  the  extremities,  marked  with  vermicular  furrows,  of  a  grayish  colour, 
hard,  smooth  to  the  touch,  yielding  readily  to  the  knife  or  the  grater,  but  not 
very  pulverulent.  When  cut  or  broken  it  presents  a  yellowish  surface,  varied 
with  reddish-brown,  branching,  irregular  veins,  which  give  to  it  a  marbled  ap- 
pearance. These  dark  veins  abound  in  oily  matter,  upon  which  the  medicinal 
properties  depend.  The  odour  of  nutmeg  is  delightfully  fragrant,  the  taste 
warm,  aromatic,  and  grateful.  Its  virtues  are  extracted  by  alcohol  and  ether. 
M.  Bonastre  obtained  from  500  parts,  120  of  a  white  insoluble  oily  substance, 
38  of  a  coloured  soluble  oil  (olein),  30  of  volatile  oil,  4  of  acid,  12  of  fecula,  6 
of  gum,  270  of  lignin ;  and  20  parts  were  lost.  The  volatile  oil  is  obtained  by 
distillation  with  water.  (See  Oleum  Myristicse.)  By  pressure  with  heat  an  oily 
matter  is  procured  from  the  kernels,  which  becomes  solid  on  cooling,  and  is 
commonly  though  erroneously  called  oil  of  mace. 

Nutmegs  have  been  punctured  and  boiled  in  order  to  extract  their  essential 
oil,  and  the  orifice  afterwards  closed  so  carefully  as  not  to  be  discoverable  un- 
less by  breaking  the  kernel.  The  fraud  may  be  detected  by  their  levity.  They 
are  also  apt  to  be  injured  l)y  worms,  which,  however,  attack  preferably  the  parts 
least  impregnated  with  the  volatile  oil.  The  Dutch  were  formerly  said  to  heat 
them  in  a  stove  in  order  to  deprive  them  of  the  power  of  germinating,  and  thus 
prevent  the  propagation  of  the  tree.  The  small  and^'ound  nutmegs  are  pre- 
ferred to  the  large  and  oval.  They  should  be  rejected  when  very  light,  with  a 
feeble  taste  and  smell,  worm-eaten,  musty,  or  marked  with  black  veins. 

A  kind  of  nutmeg  is  occasionally  met  with,  ascribed  by  some  to  a  variety  of 
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M.  moschata,  by  others  to  a  different  species  (Myristica  fatua),  which  is  dis- 
tinguished from  that  just  described  by  its  much  greater  length,  its  elliptical 
shape,  the  absence  of  the  dark-brown  veins,  and  its  comparatively  feeble  odour, 
and  disagreeable  taste.  It  has  been  called  Tnale,  wild,  or  long  nutmeg,  the  other 
being  designated  as  i\ie  female  or  cultivated  nutmeg* 

The  concrete  or  expressed  oil  of  nutmeg  (MYRisTiciE  Adeps,  B7\  1 864),  com- 
monly called  oil  of  mace,  is  obtained  by  bruising  nutmegs,  exposing  them  in  a 
bag  to  steam,  and  then  compressing  them  strongly  between  heated  plates.  A 
liquid  oil  flows  out,  which  becomes  solid  when  it  cools.  Nutmegs  are  said  to 
yield  from  10  to  12  per  cent,  of  this  oil.f  The  best  is  imported  from  the  East 
Indies  in  stone  jars.  It  is  solid,  soft,  unctuous  to  the  touch,  of  a  yellowish  or 
orange-yellow  colour  more  or  less  mottled,  with  the  odour  and  taste  of  nutmeg. 
It  is  composed,  according  to  Schrader,  of  52'09  per  cent,  of  a  soft  oily  sub- 
stance, yellowish  or  brownish,  soluble  in  cold  alcohol  and  ether;  43''i5  of  a 
white,  pulverulent,  inodorous  substance,  insoluble  in  these  liquids;  and  4'16of 
volatile  oil.  The  pulverulent  constituent,  which  received  from  Playfair  the  name 
of  my rislicin,  has  a  silky  lustre,  melts  at  88°,  and  yields  in  saponification  gly- 
cerin and  myristicic  acid.  It  may  be  obtained  directly  from  nutmeg  by  exhaust- 
ing it  by  means  of  benzole,  filtering  the  liquid,  and  allowing  it  to  crystallize  by 
spontaneous  evaporation.  To  purify  the  product,  it  may  be  dissolved  in  a  mix- 
ture of  two  parts  of  absolute  alcohol  and  three  of  benzole  with  the  aid  of  heat, 
then  filtering  the  liquid  while  hot,  and  setting  it  aside.  On  cooling,  it  deposits 
the  pure  myristicin  in  crystals.  (Journ.  de  Pharm.,  Juin,  1859,  p.  471.)  Ana- 
lyzed by  Koller,  the  expressed  oil  was  found  to  contain,  in  100  parts,  6  of  a  volatile 
oil  (C^oH,^)  analogous  with  the  oil  of  mace,  70  of  myristicin,  20  of  olein,  3  of 
resin,  and  1  of  salts,  &c.  (Arch,  der  Pharm.,  clxxiii.  280.)  An  inferior  kind  of 
the  oil  is  prepared  in  Holland,  and  sometimes  found  in  the  shops.  It  is  in  ha.rd, 
shining,  square  cakes,  lighter  coloured  than  that  from  the  East  Indies,  and  with 
less  smell  and  taste.  It  is  supposed  to  be  derived  from  nutmegs  previously 
deprived  of  most  of  their  volatile  oil  by  distillation.  An  artificial  preparation 
is  sometimes  sold  for  the  genuine  oil.  It  is  made  by  mixing  various  fatty  mat- 
ters, such  as  suet,  palm  oil,  spermaceti,  wax,  &c.,  adding  some  colouring  sub- 
stance, and  giving  flavour  to  the  mixture  by  the  volatile  oil. 

J/ace  ( M ACis,  U.  S.)  is  in  the  shape  of  a  flat  membrane  irregularly  slit,  smooth, 
soft,  flexible,  of  a  reddish  or  orange-yellow  colour,  and  an  odour  and  taste  re- 
sembling those  of  nutmeg.  It  contains,  according  to  M.  Henry,  a  volatile  oil 
in  small  quantity;  a  fixed  oil,  odorous,  yellow,  soluble  in  ether,  insoluble  in  boil- 
ing alcohol;  another  fixed  oil,  odorous,  red,  soluble  in  alcohol  and  ether  in 
every  proportion ;  a  peculiar  gummy  matter,  analogous  to  amidin  and  gum, 
constituting  one-third  of  the  whole ;  and  a  small  proportion  of  ligneous  fibre. 
Mace  yields  a  volatile  oil  by  distillation,  and  a  fixed  oil  by  pressure.  Neumann 
found  the  former  heavier  than  water.  The  latter  is  less  consistent  than  the  fixed 
oil  of  nutmeg.  Mace  is  inferior  when  it  is  brittle,  less  than  usually  divided, 
whitish  or  pale-yellow,  or  with  little  taste  and  smell. 

Medical  Properties  and  Uses.  Nutmeg  unites,  with  the  medicinal  properties 

*  A  few  years  since,  attention  was  called  to  a  California  product,  derived  from  Torreya 
Californica,  and,  from  its  resemblance  to  the  fruit  of  the  Myristica,  called  California  nut- 
meg. It  is,  however,  quite  distinct  in  its  characters  from  the  true  nutmeg,  and  cannot  be 
substituted  for  it.  At  the  same  time  a  variety  of  nutmeg  appeared  in  our  markets,  which 
was  at  first  supposed  to  be  the  California  product  referred  to ;  but,  on  examination  by 
Prof.  Jos.  Carson,  was  found  to  be  the  variety  of  drug  mentioned  in  the  text  as  the  male 
or  wild  nutmeg,  and  to  be  wholly  distinct  from  the  fruit  of  the  Torreya.  [Am.  Journ.  of 
Pharm.,  xxvi.  247  and  499.) — Note  to  the  eleventh  edition. 

f  A  process  for  obtaining  it  by  means  of  bisulphtiret  of  carbon  has  been  proposed  by  M. 
Lepage,  of  Gisors,  in  France,  and  has  received  the  sanction  of  the  Society  of  Pharmacy 
of  Paris.  It  consists  in  treating  the  nutmeg,  thoroughly  comminuted,  with  three  times  its 
weight  of  the  liquid  referred  to,  well  rectified,  agitating  the  mixture  frequently  for  24 
hours,  expressing,  repeating  the  process  with  two  parts  only  of  the  menstruum,  mixing 
the  products  of  the  two  macerations,  filtering  in  a  covered  vessel,  and  then  distilling  otf 
the  sulphuret,  at  a  temperature  of  160°,  until  the  residue  is  entirely  deprived  of  the  men- 
Btruum.  (Journ.  de  Pharm.^  3e  ser.,  xxxi.  28.) — Note  to  the  twelfth  edition. 
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of  the  ordinary  aroinatics,  considerable  narcotic  power.  In  the  quantity  of  two 
or  three  drachms,  it  has  been  known  to  produce  stupor  and  delirium;  and  dan- 
fferous  if  not  fatal  consequences  are  said  to  have  followed  its  free  use  in  India. 
It  is  employed  to  cover  the  taste  or  correct  the  operation  of  other  medicines, 
but  more  frequently  as  an  aj^reeable  addition  to  farinaceous  articles  of  diet,  and 
to  various  kinds  of  drink  in  cases  of  lanj^uid  appetite  and  d<flicate  stomach.  It 
is  usually  piven  in  substance,  and  is  brought  by  gratinji^  to  the  state  of  a  powder. 
Mace  possesses  properties  essentially  the  same  with  those  of  nutmej^;  and,  like 
that  medicine,  has  been  known,  when  taken  in  excess,  to  produc*!  alarming' sen- 
sorial disturbance.  (G.  C.  Watson,  Prov.  Med.  and  S.  Journ.,  Jan  26, 1848.) 
It  is,  however,  less  used  as  a  medicine.  The  dose  of  either  is  from  five  to  twenty 
grains.  As  the  virtues  of  nutmeg  depend  chiefly  if  not  e.vclusively  on  the  volatile 
oil,  the  latter  may  be  substituted,  in  the  dose  of  two  or  three  drops.  The  ex- 
pressed oil  is  occasionally  used  as  a  gentle  external  stimulant,  and  is  an  ingre- 
dient in  the  Emplastrum  Pici><  of  the  Briti.sh  Pharmacopoeia. 

The  ancients  were  wholly  unacquainted  with  the  nutmeg;  and  Aviccnna  is 
said  to  bo  the  first  author  by  whom  it  is  noticed. 

Off.  Prep,  of  Nutmeg.  Acetum  Opii,  U.  S.;  Oleum  Myristicae,  Br.;  Oleum 
MyristicsB  Expressum,  ^r.,-  Pulvis  Aromaticus,  ?7. /S\;  Pulvis  Catechu  Com- 
positus,  Br.;  Pulvis  Cretse  Aromaticus,  Br.;  Spiritus  Armoracise  Comp.,  Br.; 
Spiritus  Lavandulce  Comp.,  U.S.;  Spiritus  Myristicse,  U.S.;  Syrupus  Rhei 
Aromaticus,  U.  S.;  Tinctura  Lavandulae  Comp.,  Br.;  Trochisci  Cretse,  U.  S.; 
Trochisci  Magnesias,  U.  S. 

Off.  Prep,  of  the  Concrete  Oil.  Emplastrum  Calefaciens,  Br.;  Emplastrum 
Picis,  Br.  W. 

MYRRHA.  U.  S.y  Br, 

Myrrh. 

The  concrete  juice  of  Balsamodendron  Myrrha.  U.  S.  A  gum-resinous  exuda- 
tion from  the  stem.  Br. 

Myrrha,  Fr.,  Germ.;  Mirr&,  Ital.,  Span.;  Mnrr,  Arab.;  Bovfl,  Hindoost. 

Though  myrrh  has  been  employed  from  the  earliest  times,  the  plant  which 
yields  it  was  not  determined  till  quite  recently.  The  Amyris  JS'a<'a/of  Forskhal, 
seen  by  that  traveller  in  Arabia,  was  supposed  by  him  to  be  the  myrrh  tree,  but 
without  sufficient  proof.  Afterwards  Ehrenberg  met  on  the  frontiers  of  Arabia 
Felix  with  a  plant,  from  the  bark  of  which  he  collected  a  gum-resin  precisely 
similar  to  the  myrrh  of  commerce.  From  specimens  of  the  plant  taken  by  Ehren- 
\berg  to  Germany,  Noes  von  Esenbeck  referred  it  to  the  genus  Balsamodendron 
of  Kunth,  and  named  it  Balsamodendron  Myrrha.  This  genus  was  formed  by 
Kunth  from  Amyris,  and  includes  ihQ  Amyris  Kataf  of  Forskhal,  which  may 
possibly  also  produce  a  variety  of  myrrh.  The  new  genus  differs  from  Amyris 
chiefly  in  having  the  stamens  beneath  instead  of  upon  the  germ.  It  was  not 
thought  by  De  CandoUe  sufficiently  distinct. 

Balsamodendron  Myrrha.  Fee,  Cours.  d'Hist.  Nat.  Pharm.  i.  641 ;  Carson, 
Illust.  of  Med.  Bot.  i.  28,  pi.  20.  This  is  a  small  tree,  with  a  stunted  trunk, 
covered  with  a  whitish-gray  bark,  and  furnished  with  rough  abortive  branches 
terminating  in  spines.  The  leaves  are  ternate,  consisting  of  obovate,  blunt, 
smooth,  obtusely  denticulate  leaflets,  of  which  the  two  lateral  are  much  smaller 
than  the  one  at  the  end.  The  fruit  is  oval-lanceolate,  pointed,  longitudinally 
furrowed,  of  a  brown  colour,  and  surrounded  at  its  base  by  the  persistent  calyx. 
The  tree  grows  in  Arabia  Felix,  in  the  neighbourhood  of  Gison,  in  dwarfish 
thickets,  interspersed  among  the  Acaciae  and  Euphorbiae.  The  juice  exudes 
spontaneously,  and  concretes  upon  the  bark. 

Formerly  the  best  myrrh  was  brought  from  the  shores  of  the  Red  Sea  by  way 
of  Egypt  and  the  Levant,  and  hence  received  the  name  of  Turkey  Myrrh  ;  while 
the  inferior  qualities  were  imported  from  the  East  Indies,  and  commonly  called 
India  Myrrh.  These  titles  have  ceased  to  be  applicable;  as  myrrh  of  all  quali- 
ties is  now  broughtfrom  the  East  Indies,  whither  it  is  carried  from  Arabia  and 
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the  north-eastern  coast  of  Africa.  Aden  in  the  former  region,  and  Bei-bera  in 
the  latter,  would  appear,  from  the  statements  of  Mr.  James  Vaughan,  to  be  the 
chief  entrepots  of  the  trade.  (Pharm.  Journ.,  xli.  226.)  Great  quantities  are 
collected  on  the  African  coast,  near  the  mouth  of  the  Red  Sea,  whence  it  is  taken 
to  Aden.  (Ibid.,  Oct.  1859,  p.  217.)  It  is  usually  imported  in  chests  containing 
between  one  and  two  hundred  weight  Sometimes  the  different  qualities  are 
brought  separate  ;  sometimes  more  or  less  mingled.  Only  the  best  kind  should 
be  selected  for  medical  use. 

Properties.  Myrrh  is  in  small  irregular  fragments  or  tears,  or  in  larger  masses, 
composed  apparently  of  agglutinated  portions  differing  somewhat  in  their  shade 
of  colour.  The  pieces  are  exceedingly  irregular  in  shape  and  size,  being  some- 
times not  larger  than  a  pea,  and  sometimes,  though  rarely,  almost  as  large  as 
the  fist.  They  are  often  powdery  upon  the  surface.  When  of  good  quality,  myrrh 
is  reddish-yellow  or  reddish-brown  and  translucent,  of  a  strong  peculiar  some- 
what fragrant  odour,  and  a  bitter  aromatic  taste.  It  is  brittle  and  pulverizable, 
presenting,  when  broken,  a  shining  surface,  which  in  the  larger  masses  is  very 
irregular,  and  sometimes  exhibits  opaque  whitish  or  yellowish  veins.  In  powder 
it  is  of  a  light-yellowish  colour.  Under  the  teeth  it  is  at  first  friable,  but  soon 
softens  and  becomes  adhesive.  It  is  inflammable,  but  does  not  burn  vigorously, 
and  is  not  fusible  by  heat.  Its  sp.  gr.  is  stated  at  1'36.  The  inferior  kind,  com- 
monly called  India  myrrh,  is  in  pieces  much  darker  than  those  described,  more 
opaque,  less  odorous,  and  often  abounding  with  impurities.  We  have  seen  pieces 
of  India  myrrh  enclosing  large  crystals  of  common  salt;  as  if  the  juice  might 
have  fallen  from  the  tree,  and  concreted  upon  the  ground  where  this  mineral 
abounds.  Pieces  of  bdellium,  and  other  gummy  or  resinous  substances  of  un- 
known origin,  are  often  mixed  with  it.  Among  these  is  a  product  which  may 
be  called  false  myrrh.  It  is  in  irregular  pieces,  of  a  dirty  reddish-brown  colour, 
a  vitreous  brownish-yellow  fracture,  semitransparent,  of  a  faint  odour  of  myrrh, 
and  a  bitter  balsamic  taste.  Myrrh  is  best  purchased  in  mass;  as  in  powder  it 
is  liable  to  adulterations  not  easily  detected. 

Myrrh  is  partially  soluble  in  water,  alcohol,  and  ether.  Triturated  with  water 
it  forms  an  opaque  yellowish  or  whitish  emulsion,  which  deposits  the  larger  por- 
tion upon  standing.  Its  alcoholic  tincture  is  rendered  opaque  by  the  addition  of 
water,  but  throws  down  no  precipitate.  According  to  Neumann,  alcohol  and 
water  severally  extract  the  whole  of  its  odour  and  taste.  By  distillation  a  vola- 
tile oil  rises,havingthepeculiarflavour  of  myrrh,  and  leavingthe  residue  in  the 
retort  simply  bitter.  The  gum-resin  is  soluble  in  solutions  of  the  alkalies,  and, 
when  triturated  with  them  in  a  crystalline  state,  forms  a  tenacious  liquid.  Hence 
carbonate  of  potassa  may  be  used  to  facilitate  its  suspension  in  water.  Bracon- 
not  found  2  5  per  cent.  of. volatile  oil,  23  of  a  bitter  resin,  46  of  soluble,  and  12 
of  insoluble  gum.  (Ann.  de  Chim.,  Ixvii.  52.)  Pelletier  obtained  34  per  cent,  of 
resin,  with  a  small  proportion  of  volatile  oil,  and  66  of  gum.  A  more  recent 
analysis  by  Ruickoldt  gave  2-183  percent,  of  volatile  oil,  44-t60  of  resin,  40-818 
of  gum  or  arabin,  1-475  of  water,  and  3650  of  carbonate  of  lime  and  magnesia, 
with  some  gypsum  and  sesquioxide  of  iron.  The  resin,  which  he  calls  myrrhin, 
is  neuter,  but  becomes  acid  when  kept  for  a  short  time  in  fusion.  In  the  latter 
state,  M.  Ruickoldt  proposes  to  cdXWi my rrhic  acid.  (Archiv.  der  Pharm.,  \x\.  1.) 
According  to  MM.  Bley  and  Diesel,  myrrh  containing  little  volatile  oil  always 
has  an  acid  reaction,  which  they  ascribe  to  the  oxidation  of  the  oil.  They  found 
formic  acid  in  the  specimen  examined  by  them.  {Ibid.,  xliii.  304.) 

The  same  writers  give,  as  a  test  of  myrrh,  the  production  of  a  transparent 
dirty-yellow  liquid  with  nitric  acid ;  while  false  myrrh  affords  a  bright-yellow 
solution  in  the  same  fluid,  and  bdellium  is  not  dissolved,  but  becomes  whitish 
and  opaque.  {Am.  Journ.  of  Pharm.,  xviii.  228.)  .According  to  M.  Righini,  if 
powdered  myrrh,  rubbed  for  15  minutes  with  an  equal  weight  of  muriate  of  am- 
monia, and  15  times  its  weight  of  water  gradually  added,  dissolve  quickly  and 
entirely,  it  may  be  considered  pure.  {Journ.  de  Chim.  Med.,  1844,  p.  33.) 

Medical  Properties  and  Uses.  Myrrh  is  a  stimulant  tonic,  with  some  tendency 


PART  I.  31>ji'rha. — Nectandra.  678 

to  the  lungs,  anil  perhaps  to  the  uterus.  Hence  it  is  cujployeil  as  an  expectorant 
and  emmonagogue  in  debilitated  states  of  the  system,  in  the  absence  of  febrile 
excitement  or  acute  inflammation.  The  complaints  in  which  it  is  usually  admin- 
istered are  chronic  catarrh,  phthisis  pulmonalis,  other  pectoral  affections  in  which 
the  secretion  of  mucus  is  al)undant  but  not  easily  expectorated,  chlorosis,  amen- 
orrhoea.  and  the  various  atfections  connected  with  this  state  of  the  uterine  func- 
tion. It  is  generally  given  combined  with  chalybeates  or  other  tonics,  and  in 
amenorrhoea  very  frequently  with  aloes.  It  is  used  also  as  an  application  to 
spongy  gums,  the  aphthous  sore-mouth  of  children,  and  various  kinds  of  un- 
healthy ulcers.  The  dose  is  from  ten  to  thirty  grains,  and  may  be  given  in  the 
form  of  powder  or  pill,  or  suspended  in  water,  as  in  the  famous  antihectic  mix- 
ture of  Dr.  Griffith,  which  has  become  officinal  by  the  name  of  Minlura  Ferri 
(Jomposita.  The  infusion  is  also  sometimes  given,  and  an  aqueous  extract  has 
been  recommended  as  milder  than  myrrh  in  substance.  The  tincture  is  used 
chiefly  as  a  local  application. 

A  plaster  of  myrrh  is  made  by  rul)l)ing  together  powdered  myrrh,  camphor, 
and  balsam  of  Peru,  of  each  an  ounce  and  a  half,  then  adding  the  mixture  to  32 
ounces  of  lead  plaster  previously  melted,  and  stirring  well  until  the  plaster  thick- 
ens on  cooling.  It  is  then  to  be  formed  into  rolls.  This  plaster  may  be  employed 
in  all  cases  where  a  gentle  and  long-continued  rubefacient  effect  is  desired. 

Off.  Prep.  Decoctura  Aloes  Corapositum,  ^/*.;  Mistura  Ferri  Comp.;  Pilulae 
Aloes  et  Myrrhte;  Pil.  Assafoetidae  Comp.,  Br.;  Pil.  Ferri  Comp.,  U.S.;  Pil. 
Galbani  Comp.,  U.  S.;  Pil.  Rhei  Comp.;  Tinctura  Aloes  et  Myrrhae,  U.  S.;  Tinc- 
tura  Myrrhae.  W. 

NECTANDRA.  U.S. 
Nectandra.  Beheeru  BarTc. 

The  bark  of  Nectandra  llodiei  (Schomburg),  U.  iS. 

Off.Hyn.  NECTANDRA  CORTEX.  Beheeru  Bark.  The  bark  of  Nec- 
tandra Rodisfii  (Schomburgk)]  the  Greenheart  tree.  Br. 

Nectandra.  Sex.  Syst.  Dodecandria  Monogynia.  —  Nat.  Ord.  Lauraceae. 

Gen.  Ch.  Flowers  hermaphrodite.  Calyx  six-parted,  rotate,  the  three  outer 
segments  somewhat  broader.  Stamens  twelve,  in  four  series,  the  nine  outer  fer- 
tile ;  the  anthers  of  the  first  and  second  series  turned  inwards,  of  the  third  out- 
wards, all  ovate,  sub-sessile,  four-celled.  Ot-a?*?/ one-celled,  with  one  ovule.  Style 
short.  Stiyma  short,  truncated.  Berry  one-seeded,  partly  immersed  in  the  tube 
of  the  calyx.  Endlicher. 

Nectandra  Bodisei.  Schomburgk;  Hooker^s  Land.  Joum.  of  Bat.,  Dec,  1844, 
p.  624.  The  beheeru,  bibiru,  or  sipiri,  as  it  has  been  differently  named,  is  a 
tree  sixty  feet  or  more  in  height,  branching  near  the  top,  with  a  smooth,  ash- 
gray  bark.  The  leaves,  which  are  five  or  six  inches  long  by  two  or  three  in 
breadth,  are  nearly  opposite,  coriaceous,  oblong-elliptical,  shortly  acuminate, 
smooth,  shining,  and  obscurely  reticulate  on  the  upper  surface.  The  tlowers  are 
yellowish-white,  in  axillary  panicles,  much  shorter  than  the  leaves,  and  few-flow- 
ered. The  fruit  is  a  large,  obovate  or  obcordate,  somewhat  compressed  berry,  of 
the  size  of  a  small  apple,  with  a  single  seed  about  as  large  as  a  walnut.  The 
tree  inhabits  Guiana  and  neighbouring  regions  of  South  America,  where  the 
wood  is  used  in  ship-building,  under  the  name  of  greenheart.  It  received  its 
specific  name  of  Bodiei  from  Sir  Robert  Schomburg,  in  honour  of  Dr.  Rodie, 
by  whom  it  was  first  described.  Though  the  fruit  is  very  bitter,  its  seeds  yield  a 
starch  which  is  said  to  be. used  as  food  by  the  Indians.  The  bark  is  officinal. 

Properties.  This  is  in  large,  flat,  heavy  pieces,  from  one  to  two  feet  long, 
from  two  to  six  inches  broad,  and  three  or  four  lines  thick,  with  a  rough  and 
somewhat  fibrous  fracture,  of  a  grayish-brown  colour  on  its  outer  surface,  and  a 
dark-cinnamon  on  the  inner.  It  has  an  intensely  bitter,  somewhat  astringent 
taste.  Analyzed  by  Dr.  Maclagan,  of  Edinburgh,  it  was  found  to  contain  tannic 
acid  of  the  kind  that  precipitates  the  salts  of  iron  green,  resin,  gum,  sugar,  albu- 
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men,  fibrin,  various  salts,  and  two  peculiar  alkaloids,  named  respectively  hehee- 
rin  (bebeeria)  and  sipeerin  (sipeeria).  In  the  seeds,  besides  the  foregoing  prin- 
ciples, Dr.  Maclagan  found  53  per  cent,  of  starch,  and  a  peculiar  white,  crystal- 
line, volatile  acid,  which  he  named  heheeric  acid.  The  alkaloids  are  extracted 
together  from  tlie  bark,  in  the  form  of  impure  sulphate,  by  a  process  similar  to 
that  for  preparing  sulphate  of  quinia.  This  preparation  is  known  as  the  com- 
mercial sulphate  of  hebeerin.  The  sipeerin,  which  Dr.  Maclagan  believed  to 
be  a  distinct  alkaloid  in  the  bark,  he  was  afterwards  induced  to  consider  as  the 
result  of  oxidation  of  bebeeria.  (Pereira,  Mat.  Med.) 

Bebeeria,  which,  in  accordance  with  the  ordinary  nomenclature  of  the  alka- 
loids, should  be  called  nectandria,  was  obtained  pure  by  Messrs.  Maclagan  and 
Tilley  by  the  following  process.  The  impure  sulphate  is  dissolved  in  water,  and 
precipitated  by  ammonia.  The  precipitate,  mixed  with  an  equal  weight  of  re- 
cently precipitated  oxide  of  lead,  and  dried,  is  treated  with  absolute  alcohol, 
which,  being  evaporated,  leaves  the  two  alkaloids  in  the  form  of  a  translucent 
resinoid  mass.  The  bebeeria  is  separated  by  means  of  ether,  which  yields  it  by 
evaporation.  Another  process  is  to  dissolve  the  precipitate  obtained  by  ammo- 
nia, previously  washed,  in  diluted  acetic  acid,  add  acetate  of  lead,  precipitate  by 
potassa,  exhaust  the  precipitate  by  strong  ether,  evaporate  the  ether  to  the  con- 
sistence of  a  syrup,  dissolve  the  residue  in  absolute  alcohol,  and  pour  the  solu- 
tion gradually  into  water.  A  flocculent  deposit  is  formed,  which,  when  washed 
and  dried,  is  the  alkaloid  in  question.  Bebeeria  is  pale-yellow,  amorphous,  of 
a  resinous  aspect,  inodorous,  very  bitter,  very  slightly  soluble  in  water,  freely 
soluble  in  alcohol  and  ether,  fusible  at  356°,  inflammable,  and  of  an  alkaline  reac- 
tion. It  forms  uncrystallizable  salts  with  the  acids.  Its  formula  is  differently 
given  C,,H,„NO,.  and  C.^^H.^NO,. 

Sipeeria  (sipeerin)  is  left  after  the  separation  of  the  bebeeria  by  ether  in  the 
foregoing  processes.  This  also  is  amorphous,  very  sparingly  soluble  in  water, 
freely  soluble  in  alcohol,  but  differing  from  bebeeria  in  being  insoluble  in  ether. 

Medical  Properties  and  Uses.  Nectandra  is  tonic,  somewhat  astringent,  and 
febrifuge,  resembling  cinchona  in  its  virtues,  though  much  inferior,  at  least  in 
antiperiodic  power.  It  has  generally  been  employed  in  the  form  of  the  impure 
sulphate,  and  sometimes  with  great  asserted  success,  in  the  treatment  of  mter- 
mittent  and  remittent  fevers.  Dr.  Rodie  recommended  it  so  early  as  1834 ;  but 
it  did  not  attract  general  attention  until  brought  into  notice  by  Dr.  Douglas 
Maclagan,  of  Edinburgh,  who  published  a  number  of  observations,  tending  to 
prove  its  possession  of  valuable  antiperiodic  properties.  Others  afterwards  con- 
firmed his  statements  in  its  favour,  and  it  was  hoped  that  a  substitute  had  been 
found  for  the  alkaloids  of  Peruvian  bark ;  but  the  more  recent  published  accounts 
by-M.  Becquerel,  of  France  (Journ.  deFharm.,  3e  ser.,  xx.  439),  of  Dr.  Wm. 
Pepper,  of  Philadelphia  (Am.  Journ.  of  Med.  Sci.,  N.  S.,  xxv.  13),  and  of  Dr. 
E.  D.  Dailey,  of  Smyrna,  Delaware  (Med.  E.xam.,  N.  S.,  ix.  557),  show  satisfac- 
torily that,  though  frequently  successful,  it  often  fails,  and  cannot  be  relied  on  as 
a  substitute  for  quinia.  From  a  scruple  to  a  drachm  may  be  given  between  the 
paroxysms,  in  doses  of  two  grains.  Prof.  A.  P.  Merrill  has  employed  tlie  sul- 
phate with  advantage  in  menorrhagia,  in  the  dose  of  five  grains.  (N.  Y.  Journ. 
of  Med.,  N.  S.,xv.  433;  from  the  Memphis  Med.  Recorder.) 

The  impure  sulphate  (commercial  sulphate)  of  bebeeria  may  be  prepared 
by  first  boiling  the  powdered  bark  with  a  solution  of  carbonate  of  soda,  to  re- 
move the  tannic  acid  and  colouring  matter,  and  afterwards  with  water  acidulated 
with  sulphuric  acid,  which  extracts  the  alkaloids  in  the  form  of  sulphates.  The 
solution  is  then  filtered,  the  alkaloid  precipitated  by  carbonate  of  soda,  the  pre- 
cipitate dissolved  and  neutralized  with  dilute  sulphuric  acid,  the  solution,  de- 
colorized with  animal  charcoal,  then  concentrated,  filtered,  and  finally  evapo- 
rated in  open  vessels,  with  a  gentle  heat.  Thus  obtained,  the  sulphate  is  fit  for 
medical  use,  though  it  is  not  pure,  containing  sipeeria,  a  little  sulphate  of  lime, 
and  colouring  matter.  It  is  in  brownish,  thin,  shining  scales,  which  become 
yellow  in  powder.    It  is  freely  soluble  in  alcohol,  and  sparingly  in  water,  but 
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is  readily  dissolved  in  the  latttT  if  acidulated.  It  may  l)e  fi^iven  in  the  form  of 
pill,  or  of  solution  in  water  acidulated  with  sulphuric  acid,  one  minim  of  the 
officinal  diluted  or  aromatic  sulphuric  acid  being  added  for  each  grain  of  the 
sulphate.     The  dose  is  from  two  to  five  grains. 

A  new  application  of  the  sulphate  of  bebeeria  has  recently  been  made  by 
Dr.  A.  P.  Merrill,  who  has  found  it  very  useful  in  various  uterine  diseases,  as 
dysmenorrhoea,  nienorrhagia,  leucorrhoea,  and  all  other  conditions  accompanied 
with  enlargement  and  congestion  of  the  uterus  and  its  appendages.  It  has 
proved  useful  also  in  disorders  of  the  kidneys  and  bladder  and  blenorrhoeal 
discharges.  {N.  Y.  Med.  Record,  March  1,  1867,  p.  7.) 

The  pure  sulphate  may  be  readily  prepared  by  dissolving  bebeeria,  obtained 
as  above  directed,  in  water  with  sulphuric  acid  to  neutralization,  and  evapo- 
rating the  solution. 

Off.  Frep.  Beberiae  Sulphas,  Br.  W. 

NUX  VOMICA.  U.S.,  Br. 
Nux  Vomica. 

The  seed  of  Strychnos  nux  vomica.  U.  S.   The  seeds.  Br. 

Noix  vomique,  Fr.;  Krahcnaugcn,  Brechniissc,  Germ.;  Noce  vomica,  7teZ.;  Nuez  vo- 
mica, Span. 

Strychnos.  Sex.  Syst.  Pentandria  Monogynia. — Nat.  Ord.  Apocynaceee. 

Oen.  Gh.   Corolla  five-cleft.  Berry  one-celled,  with  a  ligneous  rind.  Willd. 

Strychnos  Nux  vomica.  Willd.  Sp.  Plant,  i.  1052 ;  Woodv.  Med.  Bot.  p.  222, 
t.  79.  This  tree  is  of  a  moderate  size,  with  numerous  strong  branches,  covered 
with  a  smooth,  dark-gray  bark.  The  young  branches  are  long,  flexuous,  smooth, 
and  dark-green,  with  opposite,  roundish-oval,  entire,  smooth,  and  shining  leaves, 
having  three  or  five  ribs,  and  short  footstalks.  The  flowers  are  small,  white, 
funnel-shaped,  and  in  terminal  corymbs.  The  fruit  is  a  round  berry,  about  as 
large  as  an  orange,  with  a  smooth,  yellow  or  orange-coloured,  hard,  fragile 
rind,  and  many  seeds  embedded  in  a  juicy  pulp. 

The  tree  is  a  native  of  the  East  Indies,  growing  in  Bengal,  Malabar,  on  the 
Coromandel  Coast,  in  Ceylon,  in  many  islands  of  the  Indian  Archipelago,  in 
Cochin-China,  and  other  neighbouring  countries.  The  wood  and  root  are  very 
bitter,  and  are  employed  in  the  East  Indies  for  the  cure  of  intermittents.  The 
radices  coluhrinae  and  lignum  col ubrinum  of  the  older  writers,  long  known  in 
Europe  as  narcotic  poisons,  have  been  ascribed  to  this  species  of  Strychnos, 
under  the  impression  that  it  is  identical  with  Strychnos  Colubrina,  to  which 
Linnasus  refers  them.  They  have  been  ascertained  by  Pelletier  and  Caventou  to 
contain  a  large  quantity  of  strychnia.  The  bark  is  said  by  Dr.  O'Shaughnessy 
to  answer  exactly  to  the  description  given  by  authors  of  the  false  angustura, 
and,  like  that,  to  contain  a  large  quantity  of  brucia.  The  identity  of  the  two 
barks  has  been  confirmed  by  Dr.  Pereira,  from  a  comparison  of  specimens.  (Sec 
Angustura.)  The  seeds  are  the  only  officinal  portion. 

These  are  circular,  about  three-quarters  of  an  inch  in  diameter,  and  two  lines 
in  thickness,  flat,  or  slightly  convex  on  one  side,  and  concave  on  the  other. 
They  are  thickly  covered  with  fine,  silky,  shining,  ash-coloured  or  yellowish-gray 
hairs,  attached  to  a  thin  fragile  coating,  which  closely  invests  the  interior  nu 
cleus  or  kernel.  This  is  very  hard,  horny,  usually  whitish  and  semitransparent, 
sometimes  dark-coloured  and  opaque,  and  of  very  difficult  pulverization.  The 
powder  is  yellowish-gray,  and  has  a  faint  sweetish  odour.  The  seeds  are  des- 
titute of  odour,  but  have  an  acrid,  very  bitter  taste,  which  is  much  stronger  in  the 
kernel  than  in  the  investing  membrane.  They  impart  their  virtues  to  water, 
but  more  readily  to  diluted  alcohol.  Nux  vomica  has  been  analyzed  by  several 
chemists,  but  most  accurately  by  Pelletier  and  Caventou,  who  discovered  in  it 
two  alkaline  principles,  strychnia  and  brucia,  united  with  a  peculiar  acid  which 
they  named  igasuric.  Its  other  constituents  are  a  yellow  colouring  matter,  a  con- 
crete oil,  gum,  starch,  bassorin,  a  small  quantity  of  wax,  and,  according  to  Mr.  J. 
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M.  MaiscTi,  several  earthy  phosphates.  {Am.  Journ.  of  Pharm.,  N'ov.  1860,  p. 
524.)  M.  Desnoix  has  announced  the  discovery  of  another  alkaloid,  which  he 
denominates  z^asi<ria;  and  M.  Shutzenberger,  in  examining  specimens  of  iga- 
suria,  separated  nine  alkaloids,  each  having  a  distinct  composition,  and  all  prob- 
ably derived  from  brucia  by  oxidation  under  vital  influences.  These  alkaloids 
are  the  active  principles  of  nux  vomica. 

Strychnia  was  discovered  by  Pelletier  and  Caventou,  A.  D.  1818,  both  in  the 
nux  vomica  and  bean  of  St.  Ignatius,  and  received  its  name  from  the  generic 
title  of  ttie  plants  (Sfrychnos)  to  which  these  two  products  belong.  According 
to  these  chemists,  it  exists  much  more  abundantly  in  the  bean  of  St.  Ignatius 
than  in  the  nux  vomica,  the  former  yielding  1-2  per  cent.,  the  latter  only  04 
per  cent,  of  the  alkaloid.  For  an  account  of  its  properties  and  mode  of  prepara- 
tion, see  Strychnia,  in  Part  II.  This  alkaloid  is  stated  to  exist  still  more  largely 
in  the  seeds  of  another  species,  the  Strychnos  Tiute,  which  is  a  native  of  Java. 
In  the  Zeitiichrift  fur  Cheniie  (A.D.  1866),  M.  Bernelot-Moens  states  that  the 
seeds  of  this  species,  when  dry,  contain  1469  per  cent,  of  strychnia,  with  only 
traces  of  brucia.  (Am.  Journ.  of  Pharm.,  Jfov.  1866,  p.  506.) 

Brucia  was  discovered  by  Pelletier  and  Caventou,  first  in  the  bark  called 
false  angustura,  in  combination  with  gallic  acid,  and  subsequently  associated 
Avith  strychnia  in  the  form  of  igasurates,  in  the  nux  vomica  and  bean  of  St. 
Ignatius.  It  is  crystallizable,  and  its  crystals  are  said  to  contain  18-41  per  cent, 
of  water.  It  is  without  smell,  but  of  a  permanent,  harsh,  very  bitter  taste ;  solu- 
ble in  850  parts  of  cold,  and  500  of  boiling  water;  very  soluble  in  alcohol,  whether 
hot  or  cold  ;  but  insoluble  in  ether  and  the  fixed  oils,  and  only  slightly  dissolved 
by  the  volatile  oils.  It  is  permanent  in  the  air,  but  melts  at  a  temperature  a 
little  above  that  of  boiling  water,  and  on  cooling  congeals  into  a  mass  resem- 
bling wax.  According  to  Mr.  Wm.  A.  Guy,  who  has  carefully  experimented 
on  the  volatility  of  various  proximate  principles,  it  melts  at  240°,  and  sub- 
limes at  400°,  changing  colour,  and  depositing  carbon.  (Pharm.  J.  and  Trans., 
Feb.  1868,  p.  315.)  It  forms  crystallizable  salts  with  the  acids.  Concentrated 
nitric  acid  produces  with  brucia  or  its  salts  an  intense  crimson  colour,  which 
changes  to  yellow  by  heat,  and  upon  the  addition  of  protochloride  of  tin  be- 
comes violet.  These  effects  serve  to  distinguish  brucia  from  strychnia,  and,  if 
produced  with  the  latter  alkaloid,  evince  the  presence  of  the  former.  Accord 
ing  to  MM.  Larocque  and  Thibierge,  chloride  of  gold  produces,  with  solutions 
of  the  salts  of  brucia,  precipitates  at  first  milky,  then  coffee-coloured,  and  finally 
chocolate-brown.  (Journ.  de  Ch.im.  Med.,  Oct.  1842.)  Brucia  is  analogous  in  its 
operation  to  strychnia,  but  possesses,  according  to  M.  Andral,  only  about  one- 
twelfth  of  its  strength,  when  the  latter  principle  is  entirely  pure.  It  is  there- 
fore seldom  employed.  It  may  be  procured  from  false  angustura  bark,  in  a 
manner  essentially  the  same  with  that  in  which  strychnia  is  procured  from 
nux  vomica;  withthis  difference,  that  the  alcoholic  extract,  obtained  from  the 
precipitate  produced  by  lime  or  magnesia,  should  be  treated  with  oxalic  acid, 
and  subsequently  with  a  mixture  of  rectified  alcohol  and  ether,  which  takes  up 
the  colouring  matter,  leaving  the  oxalate  of  brucia.  This  is  decomposed  by 
magnesia,  and  the  brucia  is  separated  by  alcohol,  which,  by  spontaneous  evapo- 
ration, yields  it  in  the  state  of  crystals.  According  to  Dr.  Fuss  and  Professor 
Erdmann,  brucia  is  nothing  more  than  a  compound  of  strychnia  and  resin. 

Igasuria  is  found  in  the  mother-waters  from  which  strychnia  and  brucia  have 
been  precipitated  by  lime.  It  is  strongly  bitter;  readily  crystallizable,  with  10 
per  cent,  of  water  of  crystallization ;  more  soluble  in  water  and  weak  alcohol 
than  the  two  other  alkaloids ;  reddened  by  nitric  acid  even  more  intensely  than 
brucia ;  rendered  by  sulphuric  acid  at  first  rose-coloured,  and  afterwards  yel- 
lowish and  greenish-yellow;  dissolved  by  the  diluted  acids,  w^hich  form  with  it 
easily  crystallizable  salts;  precipitated  from  its  solution  by  the  alkalies,  and 
redissolved  by  them  in  excess,  especially  by  potassa ;  precipitated  yellow  by  bi- 
chloride of  platinum,  and  white  by  tannic  acid;  slowly  precipitated  by  iodide 
of  potassium  in  light  reddish-yellow  crystals;  and  thrown  down  as  crystalline 
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needles  by  bicarbonate  of  soda,  in  tiie  presence  of  tartaric  acid,  in  which  pro- 
perty it  resembles  strychnia,  but  (IKTors  from  brucia.  One  of  its  most  distinguish- 
ing properties  is  its  degree  of  solubility  in  water,  of  which  it  requires  at  212° 
only  200  parts  for  solution ;  while  brucia  requires  500  parts,  and  strychnia  2000. 
M.  Desnt)ix  inferred  from  his  experinuMits  on  animiils  that  it  is  intermediate 
in  power  Initween  the  two  other  alkaloids  of  nux  vomica. 

The  nine  alkaloids  into  which  Schutzenberger  separated  igasuria,  he  distio- 
guished  by  aHixing  the  letters  of  the  ali)habet,  as  a  igasuria,  b  igasuria,  &c. 
They  may  l)e  separated  by  the  agency  of  hot  wat6r,  by  taking  advantage  of  their 
dift'erent  solui)ility,  and  their  several  periods  of  crystallizing  as  the  solution  cools. 
They  are  all  colourless,  crystallizable  in  jieedles  or  tufts,  of  a  persistent  bitter- 
ness, and  almost  as  energetic  as  strychnia  in  their  influence  on  the  system.  All 
are  coloured  red  by  nitric  acid,  like  brucia,  which,  moreover,  they  resemble  in 
their  characters,  except  their  greater  solubility  in  waterand  alcohol.  (Am.  Journ. 
of  Pharm.,  Nov.  1858,  p.  537;  from  Comptes  Bendus.)  It  is  difficult  to  resist 
the  conjecture  that  the  alkaloids,  instead  of  pre-existing,  are  formed  by  changes 
in  the  iga.suri a  during  the  crystallizing  process. 

As  a  test  for  nux  vomica,  Vielgruth  proposes  to  treat  a  few  grains  of  the  sus- 
pected powder  with  proof  spirit,  evaporate  the  tincture  to  dryness  at  a  heat  not 
exceeding  96°,  then  add  a  drop  or  two  of  dilute  sulphuric  acid,  and  again  raise 
to  tlie  heat  mentioned.  If  nux  vomica  is  present,  a  beautiful  carmine-red  colour 
is  produced,  which  disappears  in  ten  or  fifteen  minutes  after  cooling,  and  reap- 
pears, but  less  brightly,  on  the  reapplication  of  the  heat. 

Medical  Properties  and  Uses.  Nux  vomica  is  very  peculiar  in  its  action.  In 
very  small  doses,  frequently  repeated,  it  is  tonic,  and  is  said  to  be  diuretic,  and 
occasionally  diaphoretic  and  laxative.  When  it  is  given  in  larger  doses,  so  as 
to  bring  the  system  decidedly  under  its  influence,  its  action  appears  to  be  directed 
chiefly  to  the  nerves  of  motion,  probably  through  the  medium  of  the  spinal  mar- 
row. Its  operation  is  evinced  at  first  by  a  feeling  of  weight  and  weakness,  with 
tremblings  in  the  limbs,  and  some  rigidity  on  attempting  motion.  There  seems 
to  be  a  tendency  to  permanent  involuntary  muscular  contraction,  as  in  tetanus ; 
but  at  the  same  time  frequent  starts  or  spasms  occur,  as  from  electric  shocks. 
These  spasms  are  first  brought  on  by  some  exciting  cause,  as  by  a  slight  blow 
or  an  attempt  to  move;  but,  if  the  medicine  is  persevered  in,  they  occur  with- 
out extraneous  agency,  and  are  sometimes  frequent  and  violent.  In  severe  cases, 
there  is  occasionally  general  rigidity  of  the  muscles.  A  sense  of  heat  in  the 
stomach,  constriction  of  the  throat  and  abdomen,  tightness  of  the  chest,  andi 
retention  of  urine  are  frequently  experienced,  to  a  greater  or  less  extent,, 
according  to  the  quantity  of  the  medicine  administered.  It  sometimes,  also,, 
produces  pain  in  the  head,  vertigo,  contracted  pupil,  and  dimness  of  vision. 
Sensations  on  the  surface  analogous  to  those  attending  imperfect  palsy,  such  as- 
formication,  tingling,  &c.,  are  often  experienced.  The  pulse  is  not  materially 
aftected,  though  sometimes  slightly  accelerated.  Strychnia,  given  to  the  inferior 
animals,  has  been  observed  strikingly  to  lessen  the  bulk  of  the  spleen.  In  over- 
doses, the  medicine  is  capable  of  producing  fatal  effects.  Given  to  the  inferior 
animals  in  fatal  doses,  it  produces  great  anxiety,  difficult  and  confined  breath- 
ing, retching  to  vomit,  universal  tremors,  spasmodic  action  of  the  muscles,  and 
ultimately  violent  convulsions.  Death  is  supposed  to  take  place  from  a  suspen- 
sion of  respiration,  resulting  from  a  spasmodic  constriction  of  the  muscles  con- 
cerned in  the  process.  Yet  it  poisons  animals  which  have  no  lungs.  (Am.  Journ. 
of  Med.  Sci.,  N.  S.,xvlii.369.)  Upon  dissection,  no  traces  of  inflammatory  action 
are  observable,  unless  large  quantities  of  the  nux  vomica  have  been  swallowed, 
when  the  stomach  appears  inflamed.  A  division  of  the  spinal  marrow  near  the 
occiput  does  not  prevent  the  peculiar  effects  of  the  medicine,  so  that  the  inter- 
vention of  the  brain  is  not  essential.  That  it  enters  the  circulation,  and  is  brought 
into  contact  with  the  parts  upon  which  it  acts,  is  rendered  evident  by  the  ex- 
periments of  Magendie  and  others.  For  further  observations  on  the  effects  of 
this  poison,  and  for  the  modes  of  obviating  them,  see  Slrychnia  in  Part  II. 
37 
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Nux  vomica  has  long  been  employed  in  India,  and  was  known  as  a  medicine 
to  the  Arabian  physicians.  On  the  continent  of  Europe,  it  has  at  various  times 
been  recommended  as  an  antidote  to  the  plague,  and  as  a  remedy  in  intermit- 
tents,  dyspepsia,  pyrosis,  gastrodynia,  dysentery,  diarrhoea  of  debility,  colica 
pictonum,  worms,  mania,  hypochondriasis,  hysteria,  rheumatism,  and  hydro- 
phobia. It  is  said  to  have  effectually  cured  obstinate  spasmodic  asthma.  Its 
peculiar  influence  upon  the  nerves  of  motion,  to  which  the  public  attention  was 
first  called  by  Magendie,  suggested  to  M.  Fouquier,  a  French  physician,  the 
application  of  the  remedy  to  paralytic  affections,  in  which  he  met  with  gi-eat 
success.  Others  have  subsequently  employed  it  with  variable  results;  but  the 
experience  in  its  favour  so  much  predominates,  that  it  may  now  be  considered  a 
standard  remedy  in  palsy.  It  is  a  singular  fact,  that  its  action  is  directed  more 
especially  to  the  paralytic  part,  exciting  contraction  in  this  before  it  is  extended 
to  other  muscles.  The  medicine,  however,  should  be  administered  with  judg- 
ment, and  never  given  in  cases  depending  on  inflammation  or  organic  lesion  of 
the  brain  or  spinal  marrow,  until  after  the  removal  of  the  primary  affection.  It 
has  been  found  more  successful  in  general  palsy  and  paraplegia  than  in  hemi- 
plegia, and  has  frequently  effected  cures  in  palsy  of  the  bladder,  incontinence 
of  urine  from  paralysis  of  the  sphincter,  prolapsus  ani,  amaurosis,  and  other 
cases  of  partial  palsy,  and  has  been  employed  with  asserted  success  in  prolap- 
sus ani,  spermatorrhoea,  and  impotence.  Upon  the  same  principles,  it  is  said  to 
have  proved  useful  in  obstinate  constipation  from  deficient  contractility  of  the 
bowels;  and  is  thought  to  promote  the  action  of  cathartics,  when  added  to 
them  in  small  proportion.  It  has  recently  been  recommended  in  neuralgia,  cho- 
rea, and  atonic  dropsy,  and  has  been  found  peculiarly  useful  in  gastralgia,  gas- 
tro-enteralgia,  and  other  debilitated  conditions  of  the  alimentary  canal.  Dr.  D, 
de  Savignac,  of  the  Maritime  Hospital  of  Toulon,  has  found  great  advantage 
from  this  remedy  in  a  variety  of  chronic  dysentery,  which  he  believes  to  de- 
pend on  an  affection  of  the  spinal  marrow,  causing  paralysis  of  the  motor  nerves 
supplying  the  muscular  coat  of  the  large  intestines,  and  which  is  apt  to  be 
accompanied  with  palsy  of  the  limbs.   {Edin.  Med.  Journ.,  Jan.  1868,  p.  657.) 

Nux  vomica  may  be  given  in  powder  in  the  dose  of  five  grains,  repeated  three 
or  four  times  a  day,  and  gradually  increased  till  its  effects  are  experienced.  In 
this  form,  however,  it  is  very  uncertain;  and  fifty  grains  have  been  given  with 
little  or  no  effect.  It  is  most  readily  reduced  to  powder  by  filing  or  grating ; 
and  the  raspings  may  be  rendered  finer  by  first  steaming  them,  then  drying 
them  by  stove  heat,  and  lastly  rubbing  them  in  a  mortar.  The  Edinburgh  Col- 
lege directed  that  the  seeds  should  be  first  well  softened  with  steam,  then  sliced, 
dried,  and  ground  in  a  coffee-mill.  It  has  been  recommended  that,  before  being 
pulverized,  they  should  be  deprived  of  their  exterior  coating,  which  is  easily 
done  when  they  are  exposed  for  a  short  time  to  the  action  of  hot  water. 

The  alcoholic  extract  is  more  convenient  and  more  certain  in  its  operation. 
From  half  a  grain  to  two  grains  may  be  given  in  the  form  of  pill,  repeated  as 
above  mentioned,  and  gradually  increased.  (See  Extractum  Nucis  Vomicae.) 
The  watery  extract  is  comparatively  feeble. 

Strychnia  has  recently  been  much  used,  and  possesses  the  advantage  of 
greater  certainty  and  uniformity  of  action.  Its  effects  are  precisely  similar. 
With  very  few  exceptions,  it  is  the  most  violent  poison  in  the  catalogue  of  medi- 
cines, and  should,  therefore,  be  administered  with  g-reat  caution.  The  dose  is  from 
one-sixteenth  to  one-twelfth  of  a  grain,  repeated  twice  or  three  times  a  day,  and 
gradually  increased.  Even  the  quantity  mentioned  often  produces  spasmodic 
symptoms,  and  these  generally  occur  when  the  dose  is  augmented  to  half  a  grain 
three  times  a  day ;  but  in  the  latter  quantity  the  remedy,  if  pure,  is  unsafe.  The 
system  is  not  so  soon  habituated  to  its  impression  as  to  that  of  the  narcotics  gen- 
erally ;  so  that,  after  its  effects  are  experienced,  it  is  unnecessary  to  goon  increas- 
ing the  dose.  Strychnia  has  been  applied  externally  with  advantage  in  amaurosis. 
It  should  be  sprinkled  upon  a  blistered  surface  near  the  temples,  in  the  quantity 
of  from  one-fourth  to  one-half  a  grain,  morning  and  evening;  and  the  quantity 
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may  be  gradually  au^raentod.  The  best  form  of  administration  \a  thi^t  of  pill,  in 
consequence  of  the  excessive  bitterness  of  the  solution.  Strychnia  may,  however, 
be  ffiven,  dissolved  in  alcohol,  or  in  water  by  the  intervention  of  an  acid. 

liruria  may  l>e  used,  for  the  sanu?  purposes  with  strychnia,  in  the  dose  of  one 
grain  twice  or  three  times  a  day.  Dr.  Itardsley  notic(;(l  that  the  quantity  of  two 
grains,  three  or  four  times  a  day,  was  seldom  exceeded  without  the  occurrence 
of  the  characteristic  effects  of  the  medicine.  Magendie  found  this  alkaloid  very 
useful  in  small  doses  as  a  tonic.  He  employed  for  this  purpose  one-eighth  of 
n  grain  frequently  repeated.  It  is  very  important,  in  reference  to  the  dose,  that 
it  should  contain  no  strychnia. 

Off.  Prep.  Extractum  Nucis  Vomicae,  Br.;  Extractum  Nucis  Vomicae  Alco- 
bolicum,  U.S.;  Strychnia;  Tinctura  Nucis  Vomicae.  W, 

OLEA. 

OiU, 

These  are  liquid  or  solid  substances,  characterized  by  an  unctuous  feel,  in- 
flammability, and  the  property  of  leaving  a  greasy  stain  upon  paper.  They  are 
divided  into  two  classes,  the  fixed  and  volatile,  distinguished,  as  their  names 
imply,  by  their  different  habitudes  in  relation  to  the  vaporizing  influence  of 
caloric. 

1.  OLEA  FIXA.  Fixed  Oils. 

These  are  sometimes  termed  expressed  oils,  from  the  mode  in  which  they  are 
procured.  Though  existing  in  greater  or  less  proportion  in  various  parts  of 
plants,  they  are  furnished  for  use  exclusively  by  the  fruit;  and,  as  a  general 
rule,  are  most  abundant  in  the  dicotyledonous  seeds.  They  are  obtained  either 
by  submitting  the  bruised  seeds  to  pressure  in  hempen  bags,  or  by  boiling  them 
in  water,  and  skimming  off  the  oil  as  it  rises  to  the  surface.  When  pressure  is 
employed,  it  is  customary  to  prepare  the  seeds  for  the  press  by  exposing  them 
to  a  moderate  heat,  so  as  to  render  the  oil  more  liquid,  and  thus  enable  it  to 
flow  out  more  readily.  Another  mode  of  extracting  certain  oils  is  by  means  of 
liquids  having  the  power  of  dissolving  them.  This  method,  however,  is  compa- 
ratively little  used,  because  generally  less  easy  of  application  and  more  expen- 
sive. Near  Berlin,  in  Germany,  however,  is  an  establishment  where  the  oil 
existing  in  various  grains,  as  the  colza,  flaxseed,  and  mustard,  is  extracted  by 
means  of  the  sulphide  of  carbon,  on  a  large  scale.  For  the  details  of  the  process 
the  reader  is  referred  to  the  Amer.  Journal  of  Pharmacy  (Nov.  1868,  p.  549). 

The  consistence  of  the  fixed  oils  varies  from  that  of  tallow  to  perfect  fluidity ; 
but  by  far  the  greater  number  are  liquid  at  ordinary  temperatures.  They  are 
somewhat  viscid,  transparent,  and  usually  of  a  yellowish  colour,  which  disap- 
pears when  they  are  treated  with  animal  charcoal.  When  pure  they  have  little 
taste  or  smell.  They  are  lighter  than  Avater,  varying  in  specific  gravity  from 
0-913  to  0-936.  (Berzelius.)  They  differ  very  much  in  their  point  of  congela- 
tion; olive  oil  becoming  solid  a  little  above  32°  F.,  while  linseed  oil  remains 
fluid  at  4°  below  zero.  They  are  not  volatiliZable  without  decomposition.  At 
about  600°  they  boil,  and  are  converted  into  vapour,  which,  when  condensed, 
is  found  to  contain,  besides  other  products,  a  large  proportion  of  oleic  and 
margaric  acids,  together  with  benzoic  acid,  sebacic  acid  proceeding  from  the 
decomposition  of  the  olein,  and  the  vapours  of  acrolein,  a  highly  volatile  liquid 
resulting  from  the  decomposition  of  glycerin,  upon  which  the  fumes  of  oils  de- 
pend mainly  for  their  irritating  effects  on  the  eyes  and  nostrils.  Exposed  to 
a  red  heat,  in  close  vessels,  they  yield,  among  other  products  of  the  destructive 
distillation  of  vegetables,  a  large  quantity  of  the  combustible  compounds  of 
carbon  and  hydrogen.  Heated  in  the  open  air  they  take  fire,  burning  with  a 
bright  flame,  and  producing  water  and  carbonic  acid.  When  kept  in  air-tight 
vessels,  they  remain  unchanged  for  a  great  length  of  time ;  but,  exposed  to  the 
atmosphere,  they  attract  oxygen,  and  ultimately  become  concrete.     Some,  in 
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drying,  lose  their  unctuous  feel,  and  are  converted  into  a  transparent,  yellowish, 
flexible  solid.  These  are  called  drying  oils.  Others,  especially  such  as  contain 
mucilaginous  impurities,  become  rancid,  acquiring  a  sharp  taste  and  unpleasant 
smell.  This  change  is  owing  to  the  formation  of  an  acid,  from  which  the  oil 
may  be  freed  by  boiling  it  for  a  short  time  with  hydrate  of  magnesia  and  water.* 
The  fixed  oils  are  insoluble  in  water,  but  are  miscible  with  that  fluid  by  means 
of  mucilage,  forming  mixtures  which  are  called  emulsions.  They  are  in  general 
rery  sparingly  soluble  in  alcohol,  but  readily  dissolved  by  ether,  which  serves  to 
separate  them  from  other  vegetable  proximate  principles.  By  the  aid  of  heat 
they  dissolve  sulphur  and  phosphorus.  Chlorine  and  iodine  are  converted  by 
them  into  muriatic  and  hydriodic  acids,  which,  reacting  upon  the  oils,  increase 
their  consistence,  and  ultimately  render  them  as  hard  as  wax.  If  to  one  of  the 
fixed  oils  be  added  one-tenth  of  its  volume  of  chloride  of  sulphur,  a  reaction 
speedily  takes  place,  attended  with  an  elevation  of  temperature  and  the  escape 
of  muriatic  acid  gas,  and  followed  immediately  by  solidification  of  the  oil,  which 
is  wholly  converted  into  a  firm  elastic  substance,  bearing  considerable  resem- 
blance to  caoutchouc.  (Journ.  de  Pharm.,  Fev.  1859,  p.  9t.)  The  stronger  acids 
decompose  them,  giving  rise,  among  other  products,  to  oleic  and  margaric  acids. 
Boiled  with  diluted  nitric  acid,  they  are  converted  into  malic  and  oxalic  acids, 
besides  other  substances  usuallyresulting  from  the  action  of  this  acid  upon  vege- 
table matter.  Several  acids  are  dissolved  by  them  without  producing  any  sensible 
change.  They  combine  with  salifiable  bases ;  but  at  the  moment  of  combination 
\indergo  a  change,  by  which  they  are  resolved  into  a  peculiar  substance  called 
glycerin,  and  into  the  oleic  and  margaric  or  other  fatty  acids,  which  unite  with 
the  base  employed.-  The  compounds  of  these  acids  with  potassa  and  soda  are 
called  soaps.  (See  Sapo  and  Emplastrum  Plumbi. )  By  the  addition  of  one  part 
of  carbonate  of  potassa  or  of  soda,  160  parts  of  oil  may  be  brought  with  distilled 
water  into  the  form  of  an  emulsion.  The  potassa  and  soda  soaps,  and  the  alka- 
line sulphurets  have  a  similar  effect;  but  not  the  bicarbonates.  The  fixed  oils 
also  serve  as  good  vehicles  for  various  metallic  bases  and  subsalts,  which  form 
soaps  to  a  certain  extent  soluble  in  the  oil,  and  thus  become  less  irritant  to  the 
tissues.  Oils  thus  impregnated  may,  like  the  pure  oils,  be  brought  to  the  state 
of  emulsion  with  water,  for  convenient  administration,  by  the  addition  of  a  small 
proportion  of  carbonate  of  potassa.  (Jeannel  et  Monsel,  Revue  Pharm.,  1857, 
p.  48.)  The  fixed  oils  dissolve  many  of  the  organic  alkalies,  the  volatile  oils, 
r^sin,  and  other  proximate  principles  of  plants.  The  alkaloids  are  more  readily 
dissolved  in  them  by  being  first  combined  with  oleic  acid;  the  oleates  being 
more  soluble  than  the  alkaloids  themselves.   (Attfield,  Pharm.  Journ.,  March, 

*  Results  of  experiments  by  INI.  S.  Cloes  show  that  the  phenomena  of  the  oxidation 
of  the  oils  in  the  atmosphere'  are  less  simple  than  originally  supposed  by  De  Saussure, 
namely,  that  oxygen  is  absorbed  and  an  equivalent  quantity  of  carbonic  acid  is  evolved. 
On  the  contrary,  the  quantity  of  carbonic  acid  produced  represents  but  a  fourth  of  the 
carbon  eliminated  ;  the  remainder  forming  with  hydrogen  and  oxygen  various  volatile 
compounds,  which,  when  collected,  have  a  suftbcating  smell,  and  among  which  were 
recognised  acetic  acid,  acrylic  acid,  and  a  little  acrolein.  [Journ.  de  Pharm.  et  de  Chim., 
4eser.,ii.  287,A.D.  1865.) 

M.  Cloes  has  made  investigations  also  in  relation  to  the  influence  of  light  in  promoting 
oxidation,  and  obtained  some  curious  results.  The  general  influence  of  light  is  very  great, 
as  oils  undergo  comparatively  little  change  in  the  dark  for  a  long  time;  though,  in  rela- 
tion to  some  of  them,  the  change  is  at  length  as  great  as  under  the  light.  Thus,  while  the 
oil  of  poppies  has  in  thirty  days  increased  about  -50  per  cent,  in  weight  under  colourless 
light,  and  has  gained  only  a  5'OOOth  in  the  dark ;  yet,  at  the  end  of  1.50  days,  the  weight 
in  the  former  condition  was  rather  lessened  than  augmented,  and  in  the  latter,  or  in 
the  dark,  had  increased  64  per  cent.  The  elfect  of  the  different  coloured  rays  is  also 
very  diflorent.  The  change  is  at  first  most  rapid  under  the  white  light,  less  so  under 
the  blue,  and  much  less  under  the  red,  yellow,  and  green,  being  least  of  all  with  the 
green ;  but,  with  the  advance  of  time,  the  blue  overtakes  and  even  'passes  the  white,  and  at 
the  end  of  three  or  four  months  all  are  about  equal  in  effect.  Heat  also  accelerates  the 
concretion  of  the  oils,  by  favouring  their  oxidation  ;  and  the  same  effect  is  produced  by 
introducing  into  the  unchanged  oil  a  little  which  has  already  been  altered  by  exposure  to 
the  air.  The  oxidation  of  an  oil  may  be  verj'  greatly  hastened  in  this  way  without  the 
aid  of  heat.  [Ibid.,  p.  345.) — Note  to  the  thirteenth  edition. 
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1863,  p.  308.)  Accordlnj?  to  Ruignot,  they  are,  with  very  few  exceptions,  in- 
different to  polarized  lipht;  of  ail  those  U8ed  in  medicine,  the  only  exceptions 
beinjj;:  the  liver-oils  of  the  ray  and  dojf-fish,  which  have  a  very  feeble  left  rota- 
tory power,  and  castor  oil,  which  is  decidedly  dextrogyrate.  {Journ.  de  Pharm., 
Octob.  1801,  p.  264.) 

The  Hxed  oils,  whether  animal  or  vegetable,  in  thoir  natural  state,  consist  of 
at  least  two  distinct  oleapfinous  inf^rodieiits,  one  liquid  at  ordinary  temperatures, 
and  the  other  concrete.  The  liquid  is  a  distinct  proximate  principle  called  olcin; 
the  concrete  consists  of  stearin  or  margarin,  the  former  being  found  most 
largely  in  animal,  the  latter  in  vegetable  oils  or  fats,  and  the  two  not  unfrequcntly 
existing  together  in  the  same  oil.  But  several  oils  have  peculiar  constituents, 
differing  in  properties  from  either  margarin  or  stearin,  and  specially  named  ac- 
cording to  the  substance  containing  them  ;  as,  palmitin  in  palm  oil,  butyrin  in 
butter,  &c.  As  the  most  frequent  of  these  proximate  constituents  of  the  fixed 
oils,  and  existing  in  many  different  oleaginous  substances,  olein,  margarin,  and 
stearin  merit  a  special  notice.  Preliminarily,  however,  to  their  individual  con- 
sideration, it  will  be  proper  to  refer  to  the  existing  views  in  relation  to  their 
nature  and  composition  generally. 

It  is  supposed  that  tiiese  oleaginous  principles  are  of  the  nature  of  salts, 
consisting  severally  of  an  acid  combined  with  a  substance  called  glycerin,  which 
acts  the  part  of  a  base.  When,  therefore,  one  of  them  is  treated  with  an  alka- 
line solution,  it  is  decomposed  ;  its  acid  uniting  with  the  alkali  to  form  soap, 
and  the  glycerin  being  set  free.  The  analogy  between  these  fatty  salts  and  those 
consisting  of  inorganic  ingredients  may  be  carried  still  further;  as  glycerin  is 
supposed  to  be,  like  the  inorganic  bases,  an  oxide,  and  to  consist  of  a  compound 
radical  called  glyceryl  (Cgll,)  with  five  eqs.  of  oxygen,  united  with  one  eq.  of 
water;  its  formula  being  C^H^.O^-fHO.  The  fatty  acids,  existing  in  these 
oleaginous  salts,  are  named  severally  from  the  oily  principles  containing  them. 
Thus,  the  acid  of  olein  is  called  oleic  acid,  that  of  stearin  stearic  acid,  and  that 
of  margarin  niargaric  acid.  It  must  be  admitted  that  this  view  of  the  nature 
of  the  oily  principles  was  at  first  received  with  some  hesitation;  and  many  sup- 
posed that,  when  an  alkali  with  water  was  made  to  act  on  the  oils,  the  resulting 
fatty  acids  and  glycerin  were  generated  by  the  reactions  set  on  foot  between  the 
oil  and  water,  and  did  not  pre-exist  in  the  oil.  In  favour  of  this  view  was  the 
fact,  that  the  presence  of  water  was  necessary  to  the  change.  But  this  is  ex- 
plained by  the  supposition  that  the  oxide  of  glyceryl  cannot  exist  separately 
unless  combined  with  water,  the  presence  of  which,  therefore,  is  necessary  to 
detach  it  from  its  combination  with  the  fatty  acid  in  the  oils.  Moreover,  the 
received  view  has  been  synthetically  confirmed;  for  M.  Berthelot  has  succeeded 
in  combining  glycerin  with  various  acids,  forming  salts,  and  among  others  with 
oleic,  stearic,  and  margaric  acids,  thus  reconstructing  olein,  stearin,  and  mar- 
garin out  of  their  constituents. 

Olein.  Elain.  Liquid  Principle  of  Oils.  It  is  extremely  difficult  to  obtain 
olein  pure.  Being  the  liquid  menstruum  which,  in  most  oils,  holds  the  concrete 
principles  in  solution,  it  has  for  the  latter  an  affinity  which  retains  portions  of 
them  with  a  tenacity  not  easily  overcome.  As  ordinarily  procured,  therefore, 
olein  contains  more  or  less  of  margarin  or  stearin,  or  both.  In  this  somewhat 
impure  state,  it  is  obtained  either  by  the  agency  of  alcohol  or  by  expression. 
When  one  of  the  oils,  olive  oil,  for  example,  is  dissolved  in  boiling  alcohol,  the 
solution,  on  cooling,  deposits  the  concrete  principles,  still  retaining  the  olein, 
which  it  yields  upon  evaporation.  The  other  method  consists  in  compressing 
one  of  the  solid  fats,  or  of  the  liquid  oils  rendered  concrete  by  cold,  between 
folds  of  bibulous  paper,  which  absorb  the  olein,  and  give  it  up  afterwards  by 
compression  under  water.  Olein  is  a  liquid  of  oily  consistence,  becoming  con- 
crete at  20°  P.,  colourless  when  pure,  with  little  odour  and  a  sweetish  taste,  in- 
soluble in  water,  soluble  in  boiling  alcohol  and  ether,  and  composed  of  carbon, 
hydrogen,  and  oxygen.  These  elements  are  believed  to  be  so  combined  as  to 
forma  salt,  consisting,  according  to  Berthelot,  of  one  eq.  of  glycerin  C,H,Oj  and 
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three  eqs  of  oleic  acid  8(03^113303)  =  C,j^H,ggOj^,  the  teroleate  of  glycerin,  or 
triolein  of  Berthelot.*  By  reaction  with  nitric  acid,  olein  is  converted  into  a 
deep-yellow,  butyraceous  mass.  If  this  be  treated  with  hot  alcohol,  a  deep 
orange-red  oil  is  dissolved,  and  a  peculiar  fatty  matter  remains  called  elaidin. 
This  is  white,  fusible  at  97°,  insoluble  in  water,  readily  soluble  in  ether,  and 
supposed  to  be  isomeric  with  olein.  It  is  resolved  by  saponification  with  the 
alkalies  into  elaidic  acid  and  glycerin ;  and  is,  therefore,  elaidate  of  glycerin. 
It  is  now  generally  thought  that  olein,  as  obtained  from  different  oils,  is  not 
precisely  identical  in  properties;  and  a  distinct  compound  is  recognised,  con- 
sisting of  one  eq.  of  glycerin  CgH^Og  and  one  of  oleic  acid  without  water 
03^113303  =  0^2^4003,  the  oleate  of  glycerin,  or  monolein  of  Berthelot. 

Stearin.  Tiiis  exists  abundantly  in  tallow  and  other  animal  fats.  It  may  be 
obtained  by  treating  the  concrete  matter  of  lard,  free  from  olein,  by  cold  ether 
so  long  as  anything  is  dissolved.  The  margarin  is  thus  taken  up,  and  stearin 
remains.  A  better  method  is  to  dissolve  suet  in  heated  oil  of  turpentine,  allow 
the  solution  to  cool,  submit  the  solid  matter  to  expression  in  unsized  paper,  re- 
peat the  treatment  several  times,  and  finally  dissolve  in  hot  ether,  which  deposits 
the  stearin  on  cooling.  This  is  concrete,  white,  opaque  in  mass,  but  of  a  pearly 
appearance  as  crystallized  from  ether,  pulverizable,  fusible  at  about  143°,  solu- 
ble in  boiling  alcohol  and  ether,  but  nearly  insoluble  in  those  liquids  cold,  and 
quite  insoluble  in  water.  It  consists  of  glycerin  and  stearic  acid ;  but  there  are 
several  varieties  of  it,  having  different  points  of  fusion,  and  somewhat  differing 
in  composition.  Besides  the  natural  stearin,  which  appears  to  consist  of  four 
eqs.  of  stearic  acid  and  one  of  glycerin,  Berthelot  obtained  two  others  by  heat- 
ing glycerin  with  stearic  acid  ;  one  of  them  with  one  eq.  of  each  of  its  compo- 
nents, the  other  with  two  of  the  acid  and  one  of  the  base. 

Margarin.  This  is  obtained  by  treating  the  concrete  matter  of  oil,  previously 
deprived  of  olein,  with  cold  ether,  and  allowing  the  liquid  to  evaporate;  or  by 
boiling  a  mixture  of  stearin  and  margarin  with  ether,  which  dissolves  both,  but 
deposits  the  former  on  cooling,  and  yields  the  latter  upon  subsequent  evapora- 
tion. It  resembles  stearin  closely,  differing  mainly  in  its  lower  melting  point,  in 
being  soluble  in  cold  ether,  and  in  yielding  margarates  on  saponification.  The 
natural  margarin  is  stated  to  consist  of  four  eqs,  of  margaric  acid  and  one  of 
glycerin.  Another  has  been  produced  artificially  which  is  considered  as  a  mo- 
nomargarin,  consisting  of  one  eq.  of  each  of  its  components. 

As  stated  above,  there  is  some  reason  to  consider  olein,  stearin,  and  margarin, 
as  being  rather  representatives  of  sets  of  proximate  principles,  than  as  quite 
distinct  and  peculiar ;  and  this  appears  to  have  been  the  impression  of  Berzelius. 
It  is  possible,  as  may  be  inferred  from  the  observations  of  Berthelot,  that  the 
several  oleins,  stearins,  and  margarins  may  differ  in  the  proportion  in  which 
the  acid  constituent  combines  with  the  glycerin. "j" 

*  Oleic  acid  has  been  proposed  as  a  solvent  of  the  vegetable  alkaloids  for  external  use. 
Its  supposed  advantages  are  that  it  dissolves  these  principles  more  freely  than  the  oils  them- 
selves, and  that  the  compounds  it  forms  with  them  would  probably  find  ready  entrance  into 
the  system.    It  is  not,  however,  in  general  use.  (SeeATn.  Journ.  of  Pharm. ,  xxvii.  72.) 

f  Some  interesting  results  in  relation  to  the  fixed  oils  were  obtained  by  MM.  Pelouze 
and  Boudet,  and  published  in  the  Jowrw.  de  Phm^m. ,  xxiv .  385.  Accordingto  these  chemists, 
the  variable  fusibility  of  the  margarin  and  stearin  of  fixed  oils,  which  has  induced  some 
chemists  to  believe  that  they  are  severally  not  entirely  identical  as  obtained  from  different 
oils,  is  owing  to  the  existence  of  definite  combinations  of  margarin  and  stearin  respect- 
ively with  olein ;  and  each  of  these  principles,  in  a  state  of  purity,  is  probably  the  same 
from  whatever  source  derived,  whether  from  vegetable  or  from  animal  oils.  Thus  they 
found  the  same  margarin  in  palm  oil  and  in  human  fat.  But  there  appear  to  be  two  dis- 
tinct kinds  of  olein  ;  one  existing  in  the  drying  oils,  as  linseed  oil,  the  oil  of  poppies,  &c.; 
the  other  in  the  oils  which  are  not  drying,  as  olive  oil,  almond  oil,  human  fat,  and  lard. 
These  two  forms  of  olein  are  diiferent  in  their  solubility  in  diflerent  menstrua,  and  in  the 
circumstances  that  one  is  drying  and  the  other  not  so,  that  one  remains  liquid  under 
the  action  of  nitric  acid,  while  the  other  is  converted  by  it  into  a  solid  substance  called 
elaidin,  and  finally  that  the  former  contains  much  less  hydrogen  than  the  latter.  Besides, 
the  oleic  acid  formed  in  the  process  of  saponification  from  these  two  kinds  of  olein  is  de- 
cidedly diiferent ;  inasmuch  as,  in  the  one  case,  it  is  converted  by  nitrous  acid  into  elaidic 
acid,  and  in  the  other  it  is  not  thus  changed.   [Note  to  the  fourth  edition.) 
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Ab,  hesidos  oloic,  stearic,  and  nmr^aric  acidfl,  there  arc  in  certain  oiU  other 
aualogoua  fatty  acids,  such  as  iUe  palmitic,  for  example,  which  united  with  jfly- 
ceriu  forms  palmitin  ;  ho,  besides  j^lycerin  or  oxide  of  glyceryl,  there  are  other 
bases  of  fatty  salts,  as  oxide  of  cetyl,  oxide  of  propyl,  Ac.  So  far  as  those  have 
particular  interest  for  the  pharmaceutist  they  will  be  considered  under  the  sev- 
eral substances  into  the  constitution  of  which  they  enter.  To  distinguish  the 
oils  having  glycerin  for  their  base,  they  are  now  denominated  ffli/cerideti. 

The  fixed  oils  are  liable  to  certain  spontaneous  changes,  which  have  been  in- 
vestigated by  MM.  Pelouze  and  Boudet.  It  appears,  from  their  researches,  that 
the  oils  are  accompanied,  in  the  seeds  which  contain  them,  with  principles  which 
act  as  a  ferment,  and  cause  the  oils  to  resolve  themselves  spontaneously  into  the 
several  futty  acids  which  they  afford  on  saponification,  and  into  glycerin.  This 
change  takes  place  in  the  seeds  as  soon  as  the  cells  containing  the  oil  are  broken, 
80  aa  to  permit  the  contact  of  the  fermenting  principle  existing  in  the  grain. 
Sometimes  the  fermenting  principle  is  to  a  certain  extent,  separated  from  the 
seeds  along  with  the  oil.  In  such  a  case,  the  oil  undergoes  this  resolution  into 
the  fatty  acids  and  glycerin  after  expression.  Such  was  ascertained  to  be  the 
case  with  palm  oil,  in  which,  after  long  keeping,  MM.  Pelouze  and  Boudet  de- 
tected the  presence  of  glycerin,  and  of  palmitic  and  oleic  acids.  They  moreover 
proved  that,  under  the  continued  influence  of  the  ferment,  the  fatty  acids  them- 
selves undergo  changes,  among  which  is  the  conversion  of  the  oleic  into  scbacic 
acid;  and  it  is  probable  that,  with  a  still  longer  continuance  of  the  same  influence, 
the  oil  would  be  completely  destroyed.  {Journ.  de  Pharm.,  Avril,  1856,  p.  274.) 

As  this  rancidity  in  fats  renders  them  altogether  useless  for  most  practical 
purposes  in  pharmacy,  and  as  it  is  not  always  readily  discoverable  by  the 
senses  in  its  earlier  stages,  it  becomes  desirable  to  possess  a  test  by  which  it 
may  be  readily  detected.  Such  a  test  is  to  be  found,  according  to  Mr.  Thos.  B. 
Groves,  in  iodide  of  potassium,  which  is  rapidly  decomposed  by  the  new  prin- 
ciples developed,  and,  by  the  orange-brown  discoloration  produced  by  the  liber- 
ation of  the  iodine,  indicates  the  existence  of  rancidity,  and  by  the  rapidity 
and  degree  of  that  discoloration  approximatively  the  extent  of  the  change. 
The  alteration  of  colour  is  said  by  Mr.  Groves  to  be  plainly  perceptible  when 
only  one-twentieth  of  rancid  fat  is  present  in  any  mixture  of  fats. 

It  is  also  extremely  important  to  be  able  to  protect  fats  against  this  change. 
The  complete  exclusion  of  air,  light,  and  moisture ;  and,  when  in  relation  to 
air  this  may  not  be  entirely  practicable,  the  destruction  by  heat  of  the  ferment- 
germs  contained  in  the  air,  by  which  the  decomposition  is  often  originated,  will 
go  far  to  effect  this  object;  but  it  would  often  be  very  inconvenient,  if  not  im- 
possible, to  carry  these  measures  into  complete  effect ;  and  hence  the  discovery 
of  substances  which  may  have  the  effect  of  retarding,  if  not  wholly  preventing 
these  fermenting  processes,  whether  by  the  destruction  of  the  ferment-germs 
or  otherwise,  is  extremely  desirable.  It  is  now  long  since  one  or  more  sub- 
stances having  this  preservative  effect  have  been  made  known  and  practically 
used ;  and,  since  the  principle  upon  which  they  are  supposed  to  act  has  been 
discovered,  the  number  has  been  much  extended.  Thus  benzoin  rubbed  up  with 
fats  is  well  known  to  preserve  them  long  against  rancidity,  and  henzoated  lard, 
made  by  mixing  one  part  of  benzoin  with  44  parts  of  melted  lard,  is  one  of  the 
preparations  of  the  present  British  Pharmacopoeia;  and  the  buds  of  the  poplar 
(Populus  nigra)  are  perhaps  still  more  effectual ;  as,  according  to  M.  Des- 
chanips,  lard  impregnated  with  their  virtues  will  keep  good  indefinitely.  In 
the  French  Codex  the  poplar  buds  are  employed  for  this  purpose  in  the  ''Pom- 
made  Populeum,"  in  which  eight  parts  of  the  dried  buds  are  used  to  60  parts 
of  the  ointment,  consisting  of  lard  impregnated  with  the  virtues  of  several 
narcotic  substances ;  the  fresh  narcotic  plants  being  boiled  with  lard  until  all 
their  water  is  evaporated,  and  the  buds  afterwards  digested  in  the  strained 
liquid  for  24  hours.  Mr.  Groves  made  experiments  with  many  volatile  oils  and 
other  analogous  substances  to  test  their  preservative  power;  and,  while  many 
of  them  were  found  to  have  considerable  effect,  as  cloves,  Peruvian  balsam, 
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sassafras,  guaiacum,  and  creasote,  yet  the  one  which  appeared  to  act  most 
efficiently  was  the  oil  of  pimento ;  and  he  proposes  to  add  to  the  officinal  pre- 
pared lard  of  the  British  Pharmacopoeia,  either  oil  of  pimento  or  balsam  of 
Peru,  in  the  proportion  of  two  drops  to  the  ouQce,  in  order  to  contribute  to  its 
preservation.  (See^m.  Journ.  of  PharTn.,  Jan.  1865,  pp.  54,  61.) 

Animal  fats  are  especially  liable  to  become  rancid  when  kept;  and  it  is  very 
desirable  to  obviate  this  effect;  for,  instead  of  having  the  mild  demulcent  pro- 
perties which  constitute  their  chief  value,  they  become  irritant,  and  unfit  as 
vehicles  for  other  substances  to  be  applied  to  the  skin.  Prof.  Hirzel  says  that 
animal  fats  may  be  kept  in  a  good  condition  for  a  year  by  the  following  plan. 
Mix  14  pounds  of  the  recently  melted  fat  with  5  drachms  of  common  salt  and 
15  grains  of  alum,  in  fine  powder,  heat  till  a  scum  is  formed  on  the  surface, 
separate  the  scum,  and,  when  the  clear  liquid  has  cooled,  wash  it  many  times 
with  water  with  malaxation,  so  as  to  remove  all  the  salt,  then  evaporate  the 
water  at  a  heat  insufficient  to  injure  the  fat.  {Am.  Journ.  of  Pharm.,  July, 
1868,  p.  334.) 

It  is  sometimes  desirable  to  deprive  the  fixed  oils  of  colour.  The  following 
process  for  this  purpose  is  i-ecommended  by  M.  Brunner.  The  oil  is  first  brought 
to  the  state  of  emulsion  by  strongly  agitating  it  with  water  rendered  mucilagi- 
nous by  gum  or  starch ;  the  emulsion  is  treated  for  each  part  of  oil  with  two 
parts  of  wood-charcoal,  previously  well  heated,  and  coarsely  powdered,  the  finer 
particles  being  sifted  out ;  the  pasty  mass  is  then  completely  dried  at  a  heat  not 
exceeding  212°  F.,  and  exhausted  by  cold  ether  in  a  percolator;  finally,  the 
ethereal  solution,  having  been  allowed  to  stand  in  order  that  any  charcoal  pres- 
ent in  it  may  subside,  is  submitted  to  distillation  so  as  to  separate  the  ether,  and 
the  oil  remains  colourless  in  the  retort.  (Journ.  de  Pharm.,  Sept.  1858,  p.  214.) 

M.  Berlandt  recommends  the  following  method  of  bleaching  fixed  oils.  Shake 
strongly  for  some  minutes  900  parts  of  the  oil,  with  120  parts  of  water  hold- 
ing in  solution  3  parts  of  permanganate  of  potassa,  allow  the  mixture  to  stand 
for  some  hours  in  a  warm  place,  and  then  filter.  The  oil  becomes  colourless. 
(Journ.  de  Pharm.  et  de  Chim.,  Oct.  1867,  p.  314.) 

The  ultimate  constituents  of  the  fixed  oils  are  carbon,  hydrogen,  and  oxygen ; 
the  hydrogen  being  in  much  larger  proportion  than  is  necessary  to  saturate  the 
oxygen.  Those  which  are  least  fusible  contain  most  carbon  and  least  oxygen ; 
and,  according  to  De  Saussure,  their  solubility  in  alcohol  is  greater  in  propor- 
tion to  their  amount  of  oxygen.  (Berzelius.)  Some  of  them  contain  a  very 
minute  proportion  of  nitrogen. 

2.  OLEA  VOLATILIA.  Volatile  Oils. 

These  are  sometimes  called  distilled  oils,  from  the  mode  in  which  they  are 
usually  procured;  aometimes  essential  oils,  from  the  circumstance  that  they 
possess,  in  a  concentrated  state,  the  properties  of  the  plants  from  which  they 
are  derived.  They  exist  in  all  odoriferous  vegetables,  sometimes  pervading  the 
plant,  sometimes  confined  to  a  single  part;  in  some  instances  contained  in  dis- 
tinct cellules,  and  preserved  after  desiccation,  in  others  formed  upon  the  surface, 
as  in  many  flowers,  and  exhaled  as  soon  as  formed.  Occasionally  two  or  more 
are  found  in  different  parts  of  the  same  plant.  Thus,  the  orange  tree  produces 
one  oil  in  its  leaves,  another  in  its  flowers,  and  a  third  in  the  rind  of  its  fruit. 
In  a  few  instances,  when  existing  in  distinct  cellules,  they  may  be  obtained  by 
pressure,  as  from  the  rind  of  the  lemon  and  orange  ;  but  they  are  generally 
procured  by  distillation  with  water.  (See  Olea  Destillata.)  Some  volatile  oils, 
as  those  of  bitter  almonds  and  mustard,  are  formed,  during  the  process  of  dis- 
tillation, out  of  substances  of  a  different  nature  pre-existing  in  the  plant. 

The  volatile  oils  are  usually  yellowish,  but  often  brown,  red,  green,  or  blue, 
and  occasionally  colourless.  There  is  reason,  however,  to  believe  that,  in  all 
instances,  the  colour  depends  on  foreign  matter  dissolved  in  the  oils.  Septimus 
Piesse  has  succeeded,  by  the  fractional  distillation  of  certain  volatile  oils,  in 
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separaliux  a  bluo  li(|ui(l,  which,  by  ropcatod  rectification,  he  has  obtained  quite 
puri'.  In  this  state,  it  has  the  sp.  j^r.  UDIO,  and  a  (ix(Ml  boilinj?-  point  of  570°  F., 
and  yields  a  dense  blue  vapour,  having  peculiar  optical  properties.  He  has 
named  this  principle  azulene,  and  believes  that  upon  it  depends  the  blueness 
of  volatile  oils  wherever  existin*^.  The  yellowness  of  the  oils  he  ascribes  to  the 
resin  resultiiif?  from  their  oxidation,  the  green  and  brown  colours  to  a  mixture 
of  azulene  and  resin  in  various  proportions.  The  formula  of  azulene  is  C,gll„0. 
(Ghem.  Newa,  Nov.  21,  18G3,  p.  245.) 

The  volatile  oils  have  a  stronj?  odour,  resembling  that  of  the  plants  from 
which  they  were  procured,  though  generally  less  agreeable.  Their  taste  is  hot 
and  {)ungent,  and,  when  they  are  diluted, isoften  gratefully  aromatic.  The  greater 
nuniUir  are  lighter  than  water;  some  are  heavier;  and  their  sp.gr.  varies  from 
0*847  to  117.  They  partially  rise  in  vapour  at  ordinary  temperatures,  diffusing 
their  peculiar  odour,  and  are  comi)letely  volatilized  by  heat.  Their  l)oiling  point 
is  various,  generally  as  high  as  820°  F.,  and  sometimes  higher ;  but  most  of 
them  rise  readily  with  the  vapour  of  boiling  water.  When  distilled  alone,  they 
almost  always  undergo  partial  decomposition.  They  differ  also  in  their  point  of 
congelation.  A  few  are  solid  at  ordinary  temperatures,  several  become  so  at 
32°  F.,  and  may  remain  liquid  considerably  below  that  point.  Heated  in  the 
open  air,  they  take  fire  and  burn  with  a  bright  flame  attended  with  much  smoke. 
Almost  all  those  hitherto  examined  have  the  property  of  very  decidedly  de- 
viating the  plane  of  polarization  of  light,  some  in  one  direction,  and  some  in 
the  other;  and  advantage  may  sometimes  be  taken  of  this  property  to  detect 
adulterations  of  one  of  these  oils  with  another. 

Exposed  at  ordinary  temperatures^  they  absorb  oxygen,  assume  a  deeper 
colour,  become  thicker  and  less  odorous,  and  are  ultimately  converted  into  resin.* 
This  change  takes  place  most  rapidly  under  the  influence  of  light.  Before  the 
alteration  is  complete,  the  remaining  portion  of  oil  may  be  recovered  by  distilla- 
tion. Some  of  them  form  well  characterized  acids  by  combination  with  oxygen,  f 

The  volatile  oils  are  very  slightly  soluble  in  water.  Agitated  with  this  fluid 
they  render  it  milky ;  but  separate  upon  standing,  leaving  the  water  impreg- 
nated with  their  odour  and  taste.  This  impregnation  is  more  complete  when 
water  is  distilled  with  the  oils,  or  from  the  plants  containing  them.  Trituration 
with  magnesia  or  its  carbonate  renders  them  much  more  soluble,  probably  in 
consequence  of  their  minute  division.  The  intervention  of  sugar  also  greatly 
increases  their  solubility,  and  affords  a  convenient  method  of  preparing  them 
for  internal  use.  Most  of  them  are  very  soluble  in  alcohol,  and  in  a  degree 
proportionate  to  its  freedom  from  water.  The  oils  which  contain  no  oxygen 
are  scarcely  soluble  in  diluted  alcohol;  and,  according  to  De  Saussure,  their 
solubility  generally  in  this  liquid  is  proportionate  to  the  quantity  of  oxygen 
which  they  contain.  They  are  readily  dissolved  by  ether. 

The  volatile  oils  dissolve  sulphur  and  phosphorus  with  the  aid  of  heat,  and 
deposit  them  on  cooling.  By  long  boiling  with  sulphur,  they  form  brown,  unc- 

*  Some  interesting  observations  have  been  made  by  M.  Auguste  Houzcau,  in  reference 
to  the  chemical  influence  of  the  atmosphere,  which  go  to  prove  that,  in  reference  at  least 
to  the  air  at  Rouen,  in  France,  which  was  the  site  of  these  observations,  this  influence 
varies  in  degree  with  the  season,  being  greatest  in  the  advanced  spring  or  early  sum- 
mer (May  and  June),  diminishing  sensibly  in  the  summer  and  greatly  in  autumn,  and 
increasing  at  the  close  of  winter  and  the  beginning  of  spring.  If  this  bo  generally  true, 
the  change  in  oils,  as  well  as  in  all  other  bodies  oxidizablc  in  the  air,  should  be  greatest 
at  that  period  of  the  year  when  the  atmo.'^phcric  influence  is  greatest,  namely,  in  May 
and  June,  and  least  when  this  is  least,  in  the  winter  months.  [Journ.  de  Pharm.  et  de  Chim., 
4oser.,  ii.  pp.  212-218.) — Note  to  the  thirteenth  edition. 

f  Recovery  of  volatile  oils  from  their  resinified  condition.  A  process  for  this  purpose,  em- 
ployed by  M.  Curieux,  is  to  treat  the  old  resinified  oil  with  a  solution  of  borax  and  animal 
charcoal ;  these  being  first  mixed  to  form  a  magma,  the  oil  then  added,  and  the  mixture 
shaken  for  fifteen  minutes.  The  borax  unites  with  the  resinous  matter  ;  and  the  magma, 
adhering  to  the  sides  of  the  vessel,  leaves  the  oil  clear  and  possessed  of  its  original  pro- 
perties. {Am.  Jnurn.  of  Pharm.,  Sept.  1858,  p.  398  ;  from  Journ.  de  Chim.  Med.) — Note  to 
the  twelfth  edition. 
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tuous,  fetid  substances,  formerly  called  6aZsa??is  of  sulphur.  They  absorb  chlo- 
rine, which  converts  them  into  resin,  and  then  combines  with  the  resin.  Iodine 
produces  a  similar  effect.  They  are  decomposed  by  the  strong  mineral  acids, 
and  unite  with  several  of  those  from  the  vegetable  kingdom.  When  treated  with 
a  caustic  alkali,  they  are  converted  into  resin,  which  unites  with  the  alkali  to 
form  a  kind  of  soap.  Several  of  the  metallic  oxides,  and  various  salts  which 
easily  part  with  oxygen,  convert  them  into  resin.  The  volatile  oils  dissolve 
many  of  the  proximate  principles  of  plants  and  animals,  such  as  the  fixed  oils 
and  fats,  resins,  camphor,  and  several  of  the  organic  alkalies.  Exposed  to  air 
and  light,  they  acquire  a  decolorizing  property,  analogous  to  that  of  chlorine, 
which  is  ascribed  by  Faraday  to  their  combination  with  the  ozonized  oxygen  of 
the  atmosphere.  For  some  interesting  observations  on  this  property  of  the  vola- 
tile oils,  the  reader  is  referred  to  papers  by  Dr.  J.  L.  Plummer,  of  Richmond, 
Indiana,  in  the  American  Journal  of  Pharmacy  (xxv.  398  and  508).* 

The  volatile,  like  the  fixed  oils,  are  mixtures  of  two  or  more  principles,  which 
differ  in  their  point  of  volatilization  or  congelation,  or  in  their  composition.  It 
is,  however,  impossible  to  separate  them  by  distillation  alone  so  as  to  obtain  the 
several  principles  entirely  pure.  When,  as  often  happens,  the  constituents  con- 
geal at  different  temperatures,  they  may  be  separated  by  compressing  the  frozen 
oil  between  folds  of  bibulous  paper.  The  solid  matter  remains  within  the  folds  ; 
and  the  fluid  is  absorbed  by  the  paper,  from  which  it  may  be  separated  by  dis- 
tillation with  water.  The  name  of  stearoptene  has  been  proposed  for  the  former, 
that  of  eleoptene  for  the  latter.  The  solid  crystalline  substances  deposited  by 
volatile  oils  upon  standing  are  also  called  stearoptenes.  Some  of  them  are  deno- 
minated camphors,  from  their  resemblance  to  true  camphor.  Some  are  isomeric 
with  the  oils  in  which  they  are  formed,  others  are  oxides.  Certain  oils,  under 
the  influence  of  water,  deposit  crystalline  hydrates  of  the  respective  oils. 

In  reference  to  their  ultimate  constituents,  the  volatile  oils  may  be  divided 
into  three  sets:  1.  the  non-oxygenated,  consisting  exclusively  of  carbon  and  hy- 
drogen, as  the  oils  of  turpentine  and  copaiba  ;  2.  the  oxygenated  oils,  contain- 
ing carbon,  hydrogen,  and  oxygen,  as  oil  of  cinnamon  and  most  of  the  aromatic 
oils;  and  3.  the  sulphuretted,  containing  sulphur,  as  the  oils  of  horseradish  and 
mustard.  In  relation  to  the  first  division,  or  non-oxygenated  oils,  it  is  a  remark- 
able fact,  that,  however  differing  in  sensible  properties,  almost  all  of  them  con- 
tain carbon  and  hydrogen  in  the  same  proportion ;  their  formulas  being  the 
same,  or  differing  only  in  the  whole  number  of  equivalents ;  as  CjH^,Cj„Hg,  and 
CjpHjp,  of  which  the  last  two  are  simple  multiples  of  the  first. 

The  volatile  oils  are  often  sophisticated.  Among  the  most  common  adultera- 
tions are  fixed  oils,  resinous  substances,  and  alcohol.  The  presence  of  the  fixed 
oils  may  be  known  by  the  permanent  greasy  stain  which  they  leave  on  paper, 
while  that  occasioned  by  a  pure  volatile  oil  disappears  entirely  when  exposed 
to  heat.  They  may  also  in  general  be  detected  by  their  comparative  insolubility 
in  alcohol.  Both  the  fixed  oils  and  resins  are  left  behind  when  the  adulterated 
oil  is  distilled  with  water.  If  alcohol  is  present,  the  oil  becomes  milky  when 
agitated  with  water,  and,  after  the  separation  of  the  liquids,  the  water  occupies 
more  space  and  the  oil  less  than  before.  The  following  method  of  detecting 
alcohol  was  proposed  by  M.  Beral.  Put  twelve  drops  of  the  suspected  oil  in  a 
perfectly  dry  watch-glass,  and  add  a  piece  of  potassium  about  as  large  as  the 
head  of  a  pin.  If  the  potassium  remains  for  twelve  or  fifteen  minutes  in  the 
midst  of  the  liquid,  there  is  either  no  alcohol  present,  or  less  than  4  per  cent. 
If  it  disappears  in  five  minutes,  the  oil  contains  more  than  4  per  cent,  of  alco- 
hol ;  if  in  less  than  a  minute,  25  per  cent,  or  more.  M.  Borsarel'li  employs 
chloride  of  calcium  for  the  same  purpose.  This  he  introduces  in  small  pieces, 

*  See  also  the  same  journal  (xxviii.  197)  for  some  curious  facts  in  relation  to  a  repul- 
sive influence  exerted  upon,  and  changes  of  colour  produced  in  a  mixture  of  chromate  of 
potassa  and  sulphuric  acid,  by  different  volatile  oils,  at  sensible  and  sometimes  consider- 
able distances  from  the  mixture,  effected  probably  through  the  vapour  of  the  oils.  {Note 
to  the  eleventh  edition.) 
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well  dried  and  perfectly  free  from  powder,  into  a  small  cylindrical  tube,  cloged 
at  one  end,  and  about  two  thirds  fdled  with  the  oil  to  be  examined,  and  heats 
the  tube  to  212°,  occasionally  shakinfj  it.  If  there  is  a  conHideral)le  proportiou 
of  alcohol,  the  chloride  is  entirely  dissolved,  forming  a  solution  which  sinks  to 
the  bottom  of  the  tube ;  if  only  a  very  small  quantity,  the  pieces  lose  their  form, 
and  collect  at  the  bottom  in  a  white  adhering  mass ;  if  none  at  all,  they  remain 
unchanged.  {Journ.  de  /Vmrm.,  xxvi.  429.)  J.  J.  Bernoulli  proposes  as  a  test 
dry  acetate  of  potas.sa,  which  remains  unaffected  in  a  pure  oil,  but  is  dissolved 
if  alcohol  is  present,  and  forms  a  distinct  liquid.  (See  Am.  Journ.  of  P harm., 
XXV.  82.)  Sometimes  volatile  oils  of  little  value  are  mixed  with  the  more  costly. 
The  taste  and  smell  afford  in  this  case  the  best  means  of  detecting  the  fraud. 
The  specific  gravity  of  the  oils  may  also  serve  as  a  test  of  purity.  When  two 
oils,  of  which  one  is  lighter  and  the  other  heavier  than  water,  are  mixed,  they 
are  separated  by  long  agitation  with  this  fluid,  and  will  take  a  place  correspond- 
ing to  their  respective  specific  gravities;  but  it  sometimes  happens  that  an  un- 
adulterated oil  may  thus  be  separated  into  two  portions.  The  difference  of  ap- 
parent effect  produced  by  iodine  with  the  several  oils  has  been  proposed  as  a 
test;  and  bromine  has  been  enii)loyed  for  the  same  purpose  by  Mr.  John  M. 
Maisch.  Mr.  Maisch  uses  both  these  tests  preferably  in  the  state  of  ethereal 
solution;  which,  as  it  is  liable  to  spontaneous  change  by  keeping,  should  be 
prepared  when  wanted  for  use.*  According  to  Liebig,  when  iodine  is  made 
to  act  on  a  volatile  oil,  a  portion  of  it  combines  with  the  hydrogen  of  the  oil 
forming  hydriodic  acid,  while  another  portion  takes  the  place  of  the  lost  hydro- 
gen. Oil  of  turpentine  may  be  detected  by  remaining  in  part  undissolved,  when 
the  suspected  oil  is  treated  with  three  or  four  times  its  volume  of  alcohol  of  the 
sp.gr.  084;  or,  according  to  M.  Mero,  by  causing  the  suspected  oil,  when  agi- 
tated with  an  equal  measure  of  poppy  oil,  to  remain  transparent,  instead  of  be- 
coming milk3^  as  it  would  do  if  pure.  The  latter  test  will  not  apply  to  the  oil 
of  rosemary.  (Journ.  de  Pharm.,  3e  ser,,  vii.  303.)  G.  S.  Heppe  suggests  a  very 
delicate  test  of  oil  of  turpentine  and  most  other  non-oxygenated  oils,  when  used 
to  adulterate  one  of  the  oils  containing  oxygen.  A  piece  of  nitroprusside  of 
copper,  of  the  size  of  a  pin's  head,  is  put  into  a  little  of  the  suspected  oil  in  a 
test-tube,  and  heated  until  the  liquid  begins  to  boil.  The  boiling  must  be  con- 
tinued only  a  few  seconds.  If  the  oil  be  pure  and  oxygenated,  the  nitroprusside 
of  copper  will  become  black,  brown,  or  gray ;  if  oil  of  turpentine  or  other  non- 
oxygenated  oil  be  present,  the  deposit  will  be  green  or  bluish-green,  and  the 
supernatant  liquid  colourless  or  yellowish.  {Chem.  Oaz.,Ap.  15, 1857, p.  155.)f 

The  different  relation  of  the  volatile  oils  to  polarized  light  may,  to  a  certain 
extent,  be  made  available  for  the  detection  of  adulterations,  especially  where 
the  action  of  the  adulterating  oil  is  in  an  opposite  direction  to  that  adulterated. 
Thus  the  oils  of  juniper,  lavender,  rosemary,  rotate  the  plane  of  polarization  to 
the  left,  while  American  oil  of  turpentine  rotates  to  the  right;  and  if  this  should 
De  added  to  one  of  the  other  oils,  it  might  in  some  degree  neutralize  their  action, 
and  thus  offer  one  means  for  its  detection.  Unfortunately,  the  French  oil  of 
turpentine,  from  the  juice  of  the  Pinus  maritima,  acts  strongly  in  the  opposite 
direction.  But  the  very  strength  of  its  left  rotatory  power  may  lead  to  its  de- 
tection by  the  abnormal  increase  of  this  power  which  it  might  impart  to  the 
oils  in  question.  An  instrument  called  the  polariscope  is  necessary  in  these 
investigations;  and  the  reader  is  referred,  for  the  description  of  such  an  in- 
strument, with  a  table  of  the  direction  and  degree  of  this  rotating  power  in 
several  of  the  oils  most  employed,  to  a  paper,  by  Mr.  II.  Sugden  Evans,  in  the 
Pharmaceutical  Journal  and  Transactions  (Oct   1865,  p.  220). 

Volatile  oils  may  be  preserved  without  change  in  small  well-stopped  bottles, 
jntirely  filled  with  the  oil,  and  secluded  from  the  light.  W. 

*  Mr.  Maisch 's  paper  on  the  application  of  these  tests  to  the  several  volatile  oils  is  con- 
tained in  the  Proceeaings  of  the  American  Pharm.  Association,  A.D.  1859,  p.  342. 

f  For  an  elaborate  paper  on  the  detection  of  adulterations  in  volatile  oils,  by  Mr.  John 
M.  Maisch,  see  Proceedings  of  the  Am.  Pharm.  Association,  A.  D.  1858,  p.  344. 
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OLEUM  AMYGDALA  AMAR^.  U.S. 
Oil  of  Bitter  Almond. 

The  oil  obtained  by  distilling  with  water  the  kernels  of  the  fruit  of  Amyg- 
dalus  communis,  variety  amara.  U.  S. 

When  bitter  almonds  are  expressed,  they  yield  a  bland  fixed  oil ;  and  the 
residuary  cake,  reduced  to  powder  by  grinding,  and  submitted  to  distillation 
with  water,  gives  over  a  volatile  oleaginous  product,  commonly  called  oil  ot 
bitter  almonds.  This  does  not  pre-exist  in  the  almond,  but  is  produced  by  the 
reaction  of  water  upon  the  amygdalin  contained  in  it,  through  the  intervention 
of  another  constituent  denominated  emulsin.  (See  Amygdala  Amara.)  It  is 
obtained  also  by  the  distillation  of  the  leaves  of  the  cherry-laiirel,  and  of  various 
products  of  the  genera  Amygdalus,  Cerasus,  Prunus,  and  others.  (See  note, 
page  117.)  Mr.  Whipple  obtained,  upon  an  average,  from  the  ground  bitter 
almond  cake,  1-35  per  cent,  of  the  oil.  (Pharm.  Journ.,  x.  297.)  Pettenkoffer 
has  ascertained  that  the  product  is  greater,  if  the  cake  be  macerated  in  water 
for  forty-eight  hours  before  being  submitted  to  distillation.  (Journ.  de  Pharm., 
Mai,  18G2,  p.  .432.) 

Oil  of  bitter  almonds  has  a  yellowish  colour,  a  bitter,  acrid,  burning  taste, 
and  the  odour  of  the  kernels  in  a  high  degree.  It  is  heavier  than  water,  soluble 
in  alcohol  and  ether,  slightly  soluble  in  water,  and  deposits,  upon  standing,  a 
white  crystalline  substance  consisting  chiefly  of  benzoic  acid.  Besides  a  peculiar 
volatile  oil,  it  contains  also  hydrocyanic  acid,  with  a  small  proportion  of  ben- 
zoic acid,  and  of  a  concrete  principle  called  benzo'ine.  It  may  be  obtained  pure 
by  agitating  it  strongly  with  hydrate  of  lime  and  a  solution  of  protochloride  of 
iron,  submitting  the  mixture  to  distillation,  and  drying  the  oil  which  comes  over 
by  digestion  with  chloride  of  calcium.  Mr.  George  Whipple  states  that,  if  crudj 
oil  be  redistilled  into  a  solution  of  nitrate  of  silver,  and  again  distilled  from  a 
fresh  solution  of  the  same  salt,  it  is  obtained  entirely  free  from  hydrocyanic  acid, 
which  reacts  with  the  silver,  and  remains  behind  as  cyanuret  of  silver.  (See  Am. 
Jou?'n.  of  Pharm.,  xxvi.  348.)  Thus  purified  it  is  colourless,  but  still  retains 
its  peculiar  odour,  with  a  burning,  aromatic  taste;  and  is  destitute  of  the  poi- 
sonous properties  of  the  oil  in  its  original  state,  dependent  on  hydrocyanic  acid. 
The  odour  of  the  oil  of  bitter  almonds  has  been  erroneously  ascribed  to  that 
acid,  which,  on  examination,  will  be  found  to  smell  differently  and  more  feebly. 
Like  most  other  volatile  oils,  this  may  produce  deleterious  eifects  if  taken  very 
largely.  Hippuric  acid  is  found  in  the  urine  of  animals  to  which  it  has  been 
given  freely.  The  sp.gr.  of  the  crude  oil  varies  from  1-052  to  1  082,  and  is 
said  to  be  greater  when  the  oil  is  distilled  from  salt  water  than  in  the  ordinary 
mode.  That  of  the  purified  oil  is  r043,  and  its  boiling  point  356°.  It  probably 
consists  of  a  compound  radical  called  benzyl  (G^Jifi^)  and  one  eq.  of  hydro- 
gen, and  is  therefore  a  hydruy^et  of  benzyl.  This  radical  is  capable  of  uniting 
with  other  bodies,  and  forming  a  series  of  compounds.  The  benzoic  acid  which 
the  oil  of  bitter  almonds  deposits  on  standing  does  not  pre-exist  in  it,  but  re- 
sults from  the  absorption  of  oxygen.  The  concrete  substance  above  referred  to 
by  the  name  of  benzo'ine  is  isomeric  with  the  oil,  crystallizable  in  colourless 
shining  prisms,  without  smell  or  taste,  fusible  at  248°,  and  volatiHzable  un- 
changed at  a  higher  temperature.  It  is  formed  abundantly  in  the  original  im- 
pure oil  by  the  reaction  of  alkalies ;  but  cannot  be  produced  in  it  when  deprived 
of  hydrocyanic  acid.*   Schonbein  has  satisfied  himself  that  oil  of  bitter  almonds 

*  Nitrobenzole,  Nitrobenzme,  or  Artificial  Oil  of  Bitter  Almonds.  This  substance  was  dis- 
covered by  Mitscherlich,  who  obtained  it  by  the  reaction  of  nitric  acid  on  benzole,  a 
carbohydrogen  originally  procured  by  distilling  benzoic  acid  with  lime.  (SeeP«WlII.) 
It  is  characterized  by  having  an  odour  closely  resembling  that  of  the  oil  of  bitter  almonds, 
for  which  it  has  recently  been  substituted  to  a  considerable  extent  in  perfumery,  in  con- 
sequence of  the  discovery  of  benzole  among  the  products  of  the  distillation  of  coal  tar, 
and  the  facility  thus  oifered  for  preparing  nitrobenzole  cheaply.     In  its  preparation  a 
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has,  like  cU'i'tricity  and  phosphorus,  an  ozonizing  effect  on  oxygen.  (Chem 
Central  /Halt,  Doc.  15,  1858,  p.  905.) 

Zeller  uuiulions,  as  characteristics  of  the  officinal  oil  hy  which  its  genuineness 
and  purity  may  hv  known,  its  peculiar  odour  and  high  specific  gravity;  its  ready 
solubility  in  sulphuric  acid,  with  the  production  of  a  roddish-brown  colour,  but 
without  visible  decomposition;  the  slow  action  of  nitric  acid;  the  slow  and  par- 
tial solution  of  iodine  without  further  reaction ;  the  want  of  action  of  chromate 
of  potassa  upon  it ;  and  the  production  of  crystals  when  it  is  dissolved  in  an 
alcoholic  solution  of  potassa.  (See  Pharm.  Journ.,  ix.  575.)  Mr.  Redwood 
states  that  a  very  small  proportion  of  alcohol  may  be  detected  in  the  oil,  by 
the  efforvescenco,  with  disengagement  of  nitrous  vapours,  which  ensues  when 
tlio  oil,  thus  contaminated,  is  mi.xed  with  an  equal  volume  of  nitric  acid,  of  the 
sp.  gr.  15.  With  pure  oil  no  other  effect  is  obvious  than  a  slight  change  of  colour. 
(Und.,  xi.  48(5.)  If  sulphuric  acid  produces  with  the  oil  a  bright-red,  instead  of 
a  brownish-red  colour,  it  indicates  that  the  oil  has  probably  been  distilled  with 
salt  water,  in  which  case  it  is  apt,  according  to  Mr.  Ferris,  to  deposit  a  blood- 
red  matter,  occasionally  complained  of  by  druggists.  (Ibid.,  p.  565.) 

Mr.  Wm.  A.  Tilden  has  found  that  the  introduction  of  a  little  fused  chloride 
of  calcium  into  purified  oil  of  bitter  almonds  contributes  to  its  preservation, 

largo  glass  worm  is  used,  bifurcated  at  its  upper  end,  so  as  to  form  two  funnel-shaped 
tubes.  Into  one  of  these  concentrated  nitric  acid  is  poured,  and  into  the  other  benzole, 
and  the  two,  meeting  at  the  point  of  junction  of  the  tubes,  form  the  compound  in  ques- 
tion, which  is  cooled  as  it  passes  through  the  worm,  and  is  afterwards  fitted  for  use  by 
washing  it  with  water,  or  dilute  solution  of  carbonate  of  soda.  Much  of  it  is  consumed, 
in  London,  for  scenting  soap,  in  confectionery,  and  for  culinary  purposes,  to  which  it 
is  even  better  adapted  than  the  proper  oil  of  bitter  almonds,  because  free  from  hydro- 
cyanic acid.  {Pharm.  Journ.,  xi.  421.)  Van  den  Corput  has  found  nitrobenzine  a  perfect 
cure  for  the  itch.  One  or  two  frictions  well  made  are  sufficient  to  kill  both  the  insect 
and  its  eggs.  He  mixes  the  nitrobenzine  with  twice  its  weight  of  glycerin,  and  applies 
it  by  means  of  a  woollen  rag  impregnated  with  the  mixture,  having  previously  cleansed 
the  body  by  vigorous  friction  with  soft  soap,  followed  by  a  bath.  (Ann.  de  Therap., 
1866,  p.  156.) 

In  the  twelfth  edition  of  the  U.  S.  Dispensatory,  it  is  said  that  nitrobenzine  is  not  des- 
titute of  activity,  and  should  not,  therefore,  Le  incautiously  used.  Abundant  evidence 
has  since  been  obtained,  proving  it  to  possess  highly  poisonous  properties.  Not  only 
has  it  been  proved  to  be  capable  of  destroying  life  in  the  lower  animals,  but  it  has  also, 
in  several  instances,  proved  fatal  in  man  ;  acting  as  a  powerful  narcotic  poison,  whether 
taken  into  the  stomach,  or  inhaled  in  the  state  of  vapour.  In  one  case  death  took  place 
from  the  swallowing,  as  was  supposed,  of  about  15  drops  of  the  poison  ;  in  a  second,  from 
an  indefinite  quantity  taken  into  the  stomach  ;  in  a  third,  from  the  breathing  for  several 
hours  of  the  vapour  of  some  nitrobenzole  which  had  been  spilled  upon  the  clothes.  In 
all  the  cases  there  was  lo.ss  of  consciousness,  beginning  with  sensations  as  of  intoxication, 
and  increasing  to  profound  coma,  in  which  the  patient  died  without  vomiting,  convulsion, 
or  struggle  of  any  kind  ;  the  whole  duration  of  the  case  being  about  nine  hours,  four  be- 
fore the  coming  on  of  coma,  and  five  from  that  point  till  death.  After  death  there  were 
appearances  of  general  venous  congestion,  both  internally  and  externally  ;  the  brain  and 
its  membranes  were  congested,  with  much  bloody  serosity  in  the  ventricles  ;  the  cavities 
of  the  heart  were  full  of  blood ;  and  nitrobenzole  as  well  as  anilin,  into  which  it  ap- 
peared to  have  been  converted,  were  detected  in  the  brain  and  stomach.  Several  in- 
stances are  recorded  in  which  serious  consequences  have  followed  the  inhalation  of  the 
vapovir  escaping  from  soap  scented  with  nitrobenzole.  (Dr.  Alfred  S.  Taylor,  Ouy's 
Hospital  Reports,  8d  ser.,  x.  192,  A.  D.  1864.) — Note  to  the  thirteenth  edition. 

Mr.  J.  M.  Maii-ch  has  known  nitrobenzole  to  be  used  for  the  adulteration  of  the  oil  of 
bitter  almonds,  and  propo.sos  the  following  mode  of  detecting  it.  Dissolve  half  a  drachm 
of  the  suspected  oil  in  two  or  three  drachms  of  alcohol,  add  fifteen  grains  of  pure  fused 
caustic  potassa,  heat  for  a  few  minutes  so  as  to  dissolve  the  potassa  and  reduce  the  liquid 
to  one-third,  and  then  sot  aside  to  cool.  If  the  oil  be  pure  it  will  remain  liquid,  while, 
if  nitrobenzole  be  present,  there  will,  after  cooling,  be  a  crystalline  deposit  proportionate 
to  the  amount  of  adulteration.  {Am.  Journ.  of  Phm-m.,  Nov.  1857,  p.  544.)  R.  Wagner 
proposes  the  sp.gr.  of  the  two  oils  as  a  test ;  that  of  the  oil  of  bitter  almonds  being  from 
104  to  1-044,  while  that  of  nitrobenzole  is  118  to  1201 ;  and  a  mixture  will  have  a 
higher  sp.  gr.  than  the  pure  oil.  This  would  lead  to  the  suspicion  of  the  presence  of 
nitrobenzole,  which  may  then  be  separated  by  agitation  with  bisulphite  of  soda.  The 
almond  oil  will  dissolve,  while  the  nitrobenzole  will  float  on  the  surface.  {Journ.  da 
Pharm.  et  de  Chim.,  Mai,  1868,  p.  399.)— JVb^«  to  the  tenth,  twelfth,  and  thirteenth  editions. 
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probably  by  the  absorption  of  the  last  traces  of  water  contained  in  it.  Of  two 
specimens  of  the  oil,  which  had  been  set  aside  for  two  years,  one  without  ad- 
dition, the  other  containing  a  fragment  of  the  fused  chloride,  the  former  was 
found  filled  with  crystals  of  benzoic  acid,  the  latter  was  perfectly  free  from 
crystalline  deposit  and  quite  fluid.  (Pharm.  Journ.  and  Trans.,  2d  ser.,  viii. 
325,  Dec.  1866.) 

Medical  Properties  and  Uses.  The  unpurified  volatile  oil  of  bitter  almonds, 
which  is  the  product  directed  by  the  Pharmacopceia,  operates  upon  the  system 
in  a  manner  closely  analogous  to  that  of  hydrocyanic  acid.  A  single  drop  is 
sufficient  to  destroy  a  bird,  and  four  drops  have  caused  the  death  of  a  dog  of 
middle  size.  The  case  of  a  man  is  recorded,  who  died  in  ten  minutes  after  taking 
two  drachms  of  the  oil.  It  might  probably  be  substituted  with  advantage  for 
medicinal  hydrocyanic  acid  ;  as  the  acid  contained  in  the  oil  is  much  less  liable 
to  decomposition,  remaining  for  several  years  unaltered,  if  the  oil  is  preserved 
in  well-stopped  bottles.  According  to  Schrader,  100  parts  of  the  oil  contain 
sufficient  acid  for  the  production  of  22'5  parts  of  Prussian  blue ;  but  the  pro- 
portion is  not  constant,  varying,  according  to  Mr.  Groves,  from  8  to  125  per 
cent.  From  one-fourth  of  a  drop  to  a  drop  may  be  given  for  a  dose,  to  be  cau- 
tiously increased  till  some  effect  upon  the  system  is  observed.  It  may  be  ad- 
ministered in  emulsion  with  gum  arable,  loaf  sugar,  and  water.  It  has  been 
employed  externally,  dissolved  in  water  in  the  proportion  of  one  drop  to  a  fluid- 
ounce,  in  prurigo  senilis  and  other  cases  of  trou})lesome  itching.  To  facilitate 
the  solution  in  water,  the  oil  may  be  previously  dissolved  in  spirit.  Oil  of  bitter 
almonds  is  said  to  conceal  the  taste  of  cod-liver  oil  and  of  castor  oil. 

Off.  Prep.  Aqua  Amygdalae  Amarse,  U.  S.  If. 

OLEUM  AMYGDALA  DULCIS.  U.S. 

Oil  of  /Sweet  Almond. 

The  fixed  oil  obtained  from  the  kernels  of  the  fruit  of  Amygdalus  communis, 
variety  dulcis.  U.  S. 

Off.  Sijn.  OLEUM  AMYGDALA.  Almond  Oil.  The  oil  expressed  from 
bitter  and  sweet  almonds.  Br. 

Huilcd'amandes,  F/:;  Mandelol,  Germ.;  Olio  di  mandorle,  Hal.;  Aceytede  almendras, 
Span. 

See  AMYGDALA. 

This  oil  is  obtained  equally  pure  from  sweet  and  bitter  almonds.  In  its  pre- 
paration, the  almonds,  having  been  deprived  of  a  reddish-brown  powder  adher- 
ing to  their  surface,  by  being  rubbed  together  in  a  piece  of  coarse  linen,  are 
ground  in  a  mill  resembling  a  coffee-mill,  or  bruised  in  a  stone  mortar,  and  then 
pressed  in  canvas  sacks  between  plates  of  iron  slightly  heated.  The  oil,  which 
is  at  first  turbid,  is  clarified  by  rest  and  filtration.  Sometimes  the  almonds  are 
steeped  in  very  hot  water,  deprived  of  their  cuticle,  and  dried  in  a' stove,  pre- 
viously to  expression.  The  oil  is  thus  obtained  free  from  colour,  but  in  no  other 
respect  better,  while  it  is  more  apt  to  become  rancid  on  keeping.  Bitter  almonds, 
treated  in  this  way,  impart  a  smell  of  hydrocyanic  acid  to  the  oil.  M.  Boullay 
obtained  54  per  cent,  of  oil  from  sweet  almonds,  Yogel  28  per  cent,  from  bitter 
almonds.  Munch  gives  55*4  per  cent,  as  the  yield  of  the  former,  and  52  per 
cent,  as  that  of  the  latter.  {Journ.  de  Phar-m.  et  de  Ghim.,  4e  ser.,  iii.  400.) 
Though  sometimes  expressed  in  this  country  from  imported  almonds,  the  oil 
is  generally  brought  from  Europe. 

Oil  of  almonds  is  clear  and  colourless,  or  slightly  tinged  of  a  greenish-yellow, 
is  nearly  inodorous,  and  has  a  bland  sweetish  taste.  It  remains  liquid  at  tem- 
peratures considerably  below  the  freezing  point  of  water.  Its  sp.  gr.  is  from 
D'On  to  092.  From  the  statement  of  Braconnot,  it  appears  to  contain  76  per 
cent,  of  olein  and  24  of  margarin. 

Oil  of  almonds  is  said  to  be  sometimes  adulterated  with  poppy  oil,  or  other 
drying  oils  of  less  value.  This  sophistication  may  be  detected,  as  suggested  by 
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M.  Wiminec,  by  taking'  advnntuge  of  the  proiM-rty  of  being  converted  into  solid 
eUiidicucid  by  the  uetion  of  nitric  aeid,  belonging  to  the  olein  of  the  non-drying 
but  not  to  that  of  the  drying  oils.  By  treating  iron  filings  with  nitric  acid  in  a 
flask,  nitrous  acid  is  produced,  which  is  to  be  conducted  into  water  upon  which 
the  suspected  oil  is  placed  If  the  almond  oil  contain  even  but  a  small  quantity 
of  poppy  oil.  or  other  drying  oil,  this  will  remain  in  the  form  of  drops  on  the 
surface.'while  the  genuine  oil  will  be  converted  entirely  into  crystallized  elaidin, 
{Journ.  (Ir  rharm.,  Dec.  1862,  p.  500.) 

Colza  oil,  another  not  uncommon  adulteration,  may  be  detected,  according  to 
M.  Schneider,  by  the  action  of  nitrate  of  silver.  Dissolve  the  oil  in  twice  its 
volume  of  ether,  add  about  30  drops  of  a  concentrated  alcoholic  solution  of  the 
nitrate,  shake  the  mixture,  and  allow  it  to  stand  in  the  dark.  If  there  be  much 
colza  oil,  the  lower  part  of  the  liquid  will  become  first  brown  and  then  black; 
if  but  little,  the  brown  colour  will  not  appear  for  about  12  hours;  but  always 
the  discoloration  will  be  obvious  on  the  evaporation  of  the  ether.  (Fkarm. 
Journ.,  March,  1862,  p.  484.) 

It  is  said  that,  in  the  south  of  France,  the  sweet  almond  oil  is  sometimes 
adulterated  with  a  cheaper  oil,  called  the  oil  of  apricots.  According  to  M.  J. 
>»ickles,  this  adulteration  may  be  detected  by  means  of  powdered  hydrate  of 
lime,  which  with  the  oil  of  apricots  forms  an  emulsion  that  slowly  assumes  an 
unctuous  consistence,  while  it  has  no  such  action  on  the  almond  oil,  merely 
rendering  it  opaque  for  a  time,  and  then  gradually  separating  and  leaving  the 
oil  clear.  A  mixture  of  the  two  oils  emulsionizes  with  the  lime,  and  on  stand- 
ing deposits  the  unctuous  matter  referred  to.  (See  Avi.  Journ.  of  Pharm., 
July,  1866,  p.  289.) 

Oil  of  almonds  may  be  used  for  the  same  purposes  with  olive  oil ;  and,  when 
suspended  in  water  by  means  of  mucilage  or  the  yelk  of  eggs  and  loaf  sugar, 
forms  a  pleasant  emulsion,  useful  in  pulmonary  affections  attended  with  cough. 
From  a  fluidrachm  to  a  fluidounce  may  be  given  at  a  dose. 

Off.  Prep.  Unguentum  Cetacei,  Br.;  Unguentura  Simplex,  Br.;  Unguentura 
Aquae  Rosae,  U.S.;  Unguentum  Hydrargyri  Oxidi  Rubri,  Br.:  Unguentum 
Plumbi  Subacetatis  Compositum,  Br.  W. 

OLEUM  ANTHEMIDIS.  Br, 

Oil  of  Chamomile. 

The  oil  distilled  in  Britain  from  chamomile  flowers.  Br. 

For  an  account  of  the  plant  yielding  this  oil,  see  ANTHEMIS,  page  127. 

This  oil  has  been  introduced  into  the  Materia  Medica  list  of  the  British 
Pharmacopojia,  under  the  name  of  English  Oil  of  Chamomile,  and  with  the 
direction  that  it  shall  be  distilled  in  England.  It  is  seldom  prepared  or  used  in 
this  country.  Baume  obtained  thirteen  drachms  of  the  oil  from  eighty-two 
pounds  of  the  flowers;  according  to  Mr.  Brande,  the  average  product  of  100 
pounds  is  two  pounds  twelve  ounces.  It  has  the  peculiar  smell  of  chamomile, 
with  a  pungent  somewhat  aromatic  taste.  When  recently  distilled  it  is  of  a  pale 
sky-blue  or  greenish-blue  colour,  which  changes  to  yellow  or  brownish  on  expo- 
sure. The  sp.  gr.  of  the  English  oil  is  said  to  be  0'9083.  According  to  M. 
Gerhardt,  oil  of  chamomile  is  a  mixture  of  a  carbohydrogen  (C,„U,g)  with  an 
oxygenated  oil  (C,„n„0,).  (Chem.  Gaz.,v\.  483.)  It  has  sometimes  been  em- 
ployed in  spasm  of  the  stomach,  and  as  an  adjunct  to  purgative  medicines.  Its 
chief  u.se,  however,  appears  to  be  as  an  ingredient  of  the  extract  of  chamomile  of 
the  British  Pharmacopoeia,  to  which  it  is  added  in  Qrder  to  supply  the  place  of 
the  oil  driven  off  by  the  heat  used  in  its  preparation.  This  oil  must  not  be  con- 
founded with  the  product  of  Matricaria  Ghamomilla,  employed  on  the  continent 
of  Europe  under  the  name  of  oil  of  chamomile.  (See  Matricaria.)  The  dose  is 
from  five  to  fifteen  drops. 

Off.  Prep.  Extractura  Authemidis,  Br.  W. 
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OLEUM  BERGAMII.  U.S. 
Oil  of  Bergamot. 

The  volatile  oil  obtained  from  the  rind  of  the  fruit  of  Citrus  Limetta  (De 
Candolle).  U.  S. 

Huile  de  bergamotte,  Fr.;  Bergamottol,  Germ.;  Olio  di  bergamotta,  Ital. 

Citrus.  See  AURANTII  CORTEX. 

Cih^us  Limetta.  De  Cand.  Prodrom.  i.  539.  The  bergamot  tree  has  been 
generally  ranked  among  the  lemons ;  but  is  now  considered  as  a  variety  of  the 
Citrus  Limetta  of  Risso,  and  is  so  placed  by  De  Candolle.  It  has  oblong-ovate 
dentate,  acute,  or  obtuse  leaves,  somewhat  paler  on  the  under  than  the  ui>}5er 
surface,  and  with  footstalks  more  or  less  winged  or  margined.  The  flowers  are 
white,  and  usually  small;  the  fruit  pyriform  or  roundish,  terminated  by  an 
obtuse  point,  with  concave  receptacles  of  oil  in  the  rind. 

The  pulp  of  the  fruit  is  sourish,  somewhat  aromatic,  and  not  disagreeable 
The  rind  is  shining,  and  of  a  pale-yellow  colour,  and  abounds  in  a  very  grateful 
volatile  oil.  This  may  be  obtained  by  expression  or  distillation.  In  the  former 
ease,  it  preserves  the  agreeable  flavour  of  the  rind,  but  is  somewhat  turbid ;  in 
the  latter,  it  is  limpid  but  less  sweet.  The  mode  of  procuring  it  by  expression 
is  exactly  that  used  for  oil  of  lemons.  {8oe  Oleum  Limonis.)  It  is  brought 
from  Italy,  the  south  of  France,  and  Portugal. 

The  oil  of  bergamot,  often  called  essence  of  bergamot,  has  a  sweet,  very 
agreeable  odour,  a  bitter  aromatic  pungent  taste,  and  a  pale  greenish-yellow 
colour.  Its  sp.  gr.  varies  from  0-870  to  0-888  (Lewis,  Zeller);  and  its  composi- 
tion is  essentially  the  same  as  that  of  oil  of  lemons.  It  is  distingnished  from 
the  lemon  and  orange  oils  by  readily  dissolving  in  liquor  potassse,  and  forming 
with  it  a  clear  solution.  {Zeller.)  Though  possessed  of  the  excitant  properties 
of  the  volatile  oils  in  general,  it  is  employed  chiefly,  if  not  exclusively,  as  a 
perfume.  W. 

.   ,  OLEUM  BUBULUM.  U.S. 

Neats-foot  Oil. 

The  oil  prepared  from  the  bones  of  Bos  domesticus.  U.  S. 

Huile  do  pied  de  boeuf,  Fr.;  Ochsonfussefett,  Qerm. 

Neats-foot  oil  is  obtained  by  boiling  in  water  for  a  long  time  the  feet  of  the 
ox,  previously  deprived  of  their  hoofs.  The  fat  and  oil  which  rise  to  the  sur- 
face are  removed,  and  introduced  into  a  fresh  portion  of  water  heated  nearly  to 
the  boiling  point.  The  injpurities  having  subsided,  the  oil  is  drawn  ofi',  and,  if 
required  to  be  very  pure,  is  again  introduced  into  water,  which  is  kept  for 
twenty-four  hours  sufficiently  warm  to  enable  the  fat  which  is  mixed  with  the 
oil  to  separate  from  it.  The  liquid  being  then  allowed  to  cool,  the  fat  concretes, 
and  the  oil  is  removed  and  strained,  or  filtered  through  layers  of  small  fi'ag- 
ments  of  charcoal  free  from  powder. 

The  oil  is  yellowish,  and,  when  properly  prepared,  inodorous  and  of  a  bland 
taste.  It  thickens  or  congeals  with  great  difficulty,  and  is,  therefore,  very  useful 
for  greasing  machinery  in  oi'der  to  prevent  friction. 

It  was  introduced  into  the  officinal  catalogue  of  the  U.  S.  Pharmacopoeia  as 
an  ingredient  of  the  ointment  of  nitrate  of  mercury.  It  has  recently  been  used 
as  a  substitute  for  cod-liver  oil  in  scrofulous  diseases,  and,  according  to  Dr.  C. 
R.  Hall,  of  England,  with  happy  effects,  especially  in  cases  in  which  the  latter 
does  not  agree  with  the  stomach.  It  is  apt  to  be  laxative,  and  in  certain  cases 
proves  useful  in  this  way.  It  is  given  in  the  same  dose  .as  cod-liver  oil.  (See 
Am.  Journ.  of  Med.  Sci.,  N.  S.,  xxiv.  498.) 

Off.  Prep.  Unguentum  Hydrargyri  Nitratis,  U.  S.  W. 
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OLEUM  CAJUPUTI.  U.S., Br. 
Oil  of  CaJeptU. 

The  volatile  oil  obtained  from  the  leaves  of  Melaleuca  Cajuputi.  U.S.  The 
oil  distilled  from  the  leaves  of  Melaleuca  minor.  lir. 

Huilu  do  cajeput,  Fr.;  Cnjcputol,  Germ.;  Olio  di  tnjoput,  Jtal.;  Kayuputieh,  Malay. 

Mel.\lei;(U.  Sex.Syttt.  Polyadelphia  Icosandria. — Nat.  Ord.  Myrtaccfie. 

Gen.  Ch.  Calyx  five-parted,  semi-superior.  Corolla  five-putaled.  Stamens 
about  f6rty-five,  very  long,  conjoined  in  five  bodies.  Style  single.  Capsule  three- 
celled.   Seeds  numerous.  Jioxburgh. 

It  was  long  supposed  that  the  oil  of  cajeput  was  derived  from  Melaleuca 
leucadendron ;  but  from  specimens  of  the  plant  affording  it,  sent  from  the 
Moluccas,  and  cultivated  in  the  botanical  garden  of  Calcutta,  it  appears  to  be  a 
distinct  species,  which  has  received  the  name  of  M.  Cajuputi.  It  corresponds 
with  the  arbor  alba  minor  of  llumphius,  and  is  a  smaller  plant  than  M.  leuca- 
dendron. It  is  possible,  however,  that  the  oil  may  be  obtained  from  different 
species  of  Melaleuca;  as  M.  Stickel,  of  Jena,  succeeded  in  procuring  from  the 
leaves  of  M.  hypericifolia,  cultivated  in  the  botanical  garden  of  that  place,  a 
specimen  of  oil  not  distinguishable  from  the  cajeput  oil  of  commerce,  except  by 
a  paler  green  colour.  (Annal.  der  Pharm.,  xix.  224.)  Two  other  species  of 
Melaleuca,  M.  viridifolia  and  M.  latifolia,  large  trees  growing  abundantly  in 
the  island  of  Xew  Caledonia,  are  said  to  yield  a  volatile  oil  very  analogous  to 
the  oil  of  cajeput.  The  leaves  of  different  species  of  Melaleuca  have  been  used 
advantageously,  in  the  form  of  bath,  in  chronic  rheumatism.  {Annuaire  de 
TUrap.,  A.D.  1861,  p.  67.) 

Melaleuca  Cajuputi.  llumphius,  Herbar.  Amboinense,  torn.  ii.  tab.  IT ;  Rox- 
burgh, Trans.  Lond.  Med.  BoL  Soc,  A.  D.  1829;  Journ.  of  the  Phil.  Col.  of 
Pharm.,  vol.  1.  p.  193.  —  Melaleuca  minor.  De  Candolle.  This  is  a  small  tree, 
with  an  erect  but  crooked  stem,  and  scattered  branches,  the  slender  twigs  of 
which  droop  like  those  of  the  weeping  willow.  The  bark  is  of  a  whitish-ash  co- 
lour, very  thick,  soft,  spongy,  and  lamellated,  throwing  off  its  exterior  layer  from 
time  to  time  in  flakes.  The  leaves  have  short  footstalks;  are  alternate,  lanceo- 
late, when  young  sericeous,  when  full  grown  smooth,  deep-green,  three  and  five- 
nerved,  slightly  falcate,  entire,  from  three  to  five  inches  long,  from  one-half  to 
three-quarters  of  an  inch  broad;  and  when  bruised  exhale  a  strong  aromatic 
odour.  The  flowers  are  small,  white,  inodorous,  sessile,  and  disposed  in  terminal 
and  axillary  downy  spikes,  with  solitary,  lanceolate,  three-flowered  bractes.  The 
filaments  are  three  or  four  times  longer  than  the  petals,  and  both  are  inserted  in 
the  rim  of  the  calyx. 

This  species  of  Melaleuca  is  a  native  of  the  Moluccas,  and  other  neighbouring 
islands.  The  oil  is  obtained  from  the  leaves  by  distillation.  It  is  prepared  chiefly 
in  Amboyna  and  Bouro,  and  is  exported  from  the  East  Indies  in  glass  bottles. 
The  small  proportion  yielded  by  the  leaves,  and  the  extensive  use  made  of  it  in 
India,  render  it  costly. 

Properties.  Cajeput  oil  is  very  fluid,  transparent,  of  a  fine  green  colour,  a 
lively  and  penetrating  odour  analogous  to  that  of  camphor  and  cardamom,  and 
a  warm  pungent  taste.  It  is  very  volatile  and  inflammable,  burning  without  any 
residue.  The  sp.  gr.  varies  from  0*914  to  09274.  Its  composition,  according  to 
Blanchet  and  Sell,  is  represented  by  the  formula  C^pH^-f  2II0 ;  and  its  boiling 
point  is  347°  F.  Schmidt  proposes  the  name  of  cajeputene  for  the  carbohy- 
drogen  C,jH,g,  of  which  it  is  a  bihydrate,  (Trans.  Royal  Soc.  Edin.,  xii.  860.) 
The  oil  is  wholly  soluble  in  alcohol.  When  it  is  distilled,  a  light  colourless  liquid 
first  comes  over,  and  afterwards  a  green  and  denser  one.  The  green  colour  has 
been  ascribed  to  a  salt  of  copper,  derived  from  the  vessels  in  which  the  distilla- 
tion is  performed ;  and  Guibourt  obtained  two  grains  and  a  half  of  oxide  of  cop- 
per, from  a  pound  of  the  commercial  oil.  But  neither  Brande  nor  Qoertner  could 
detect  copper  in  specimens  examined  by  them;  and  M.  Lesson,  who  witnessed 
38 
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the  process  for  preparing  the  oil  at  Bouro,  attributes  its  colour  to  chlorophyll, 
or  some  analogous  principle,  and  states  that  it  is  rendered  colourless  by  rectifi- 
cation, Guibourt,  moreover,  obtained  a  green  oil  by  distilling  the  leaves  of  a 
Melaleuca  cultivated  at  Paris.  A  fair  inference  is  that  the  oil  of  cajeput  is  natu- 
rally green ;  but  that,  as  found  in  commerce,  it  sometimes  contains  copper, 
either  accidentally  present,  or  added  with  a  view  of  imitating  or  maintaining  the 
fine  colour  of  the  oil.  The  proportion  of  copper,  however,  is  not  so  great  as  to 
forbid  the  internal  use  of  the  oil ;  and  the  metal  may  be  separated  by  distillation 
with  water,  or  agitation  with  a  solution  of  ferrocyanide  of  potassium. 

The  high  price  of  cajeput  oil  has  led  to  its  occasional  adulteration.  Oil  of 
rosemary,  or  that  of  turpentine,  impregnated  with  camphor  and  coloured  with 
the  resin  of  milfoil,  is  said  to  be  employed  for  the  purpose.  The  best  test,  ac- 
cording to  Zeller,  is  iodine,  which,  after  a  moderately  energetic  reaction,  with 
little  increase  of  temperature,  and  but  a  slight  development  of  orange  vapours, 
occasions  immediate  inspissation  into  a  loose  coagulum,  which  soon  becomes  a 
dry,  greenish-brown,  brittle  mass. 

Medical  Properties  and  Uses.  This  oil  is  highly  stimulant,  producing  when 
swallowed  a  sense  of  heat,  with  an  increased  fulness  and  frequency  of  pulse,  and 
exciting  in  some  instances  profuse  perspiration.  It  is  much  esteemed  by  the 
Malays  and  other  people  of  the  East,  who  consider  it  a  panacea.  They  are  said 
to  employ  it  with  great  success  in  epilepsy  and  palsy.  {Ainslie.)  The  complaints 
to  which  it  is  best  adapted  are  probably  chronic  rheumatism,  and  spasmodic 
affections  of  the  stomach  and  bowels,  unconnected  with  inflammation.  It  has  been 
extolled  as  a  remedy  in  spasmodic  cholera,  and  has  been  used  also  as  a  diffusible 
stimulant  in  low  feverr!.  Of  late  it  is  said  to  have  been  used  in  some  cases  of 
cholera  in  the  collapsed  state  with  altogether  unhoped-for  success;  being  ad- 
ministered, in  such  cases,  in  the  dose  of  from  fifteen  grains  to  a  drachm  in  a 
single  potion.  {Ann.  de  Therap.,  1867,  p.  71;  from  the  Presse  Medicale  Beige.) 
Diluted  with  an  equal  proportion  of  olive  oil,  it  is  applied  externally  to  relieve 
gouty  and  rheumatic  pains.  Like  most  other  highly  stimulating  essential  oils, 
it  relieves  toothache,  if  introduced  into  the  hollow  of  the  carious  tooth.  M. 
Delvaux,  who  has  made  extensive  use  of  this  oil,  has  found  it  beneficial,  inter- 
nally given,  in  dyspepsia  with  flatulence,  in  the  early  stages  and  milder  forms 
of  cholera,  in  verminose  affections  in  children,  in  chronic  laryngitis  and  bron- 
chitis, in  chronic  catarrh  of  the  bladder,  in  chronic  rheumatism  of  the  joints 
with  little  or  no  swelling,  and  in  painful  chronic  rheumatism  of  the  muscles 
and  fibro-muscular  tissues,  whether  external  or  internal.  Externally  applied, 
M.  Delvaux  has  derived  great  benefit  from  it  in  various  cutaneous  diseases, 
as  pityriasis,  psoriasis,  and  especially  in  that  extremely  obstinate  aifection  of  the 
face,  acnea  rosacea,  which  he  has  often  succeeded  in  curing  by  the  simple  appli- 
cation of  this  oil,  three  times  a  day.  (Annuairede  Thei-ap.,  A.D.  1862,  p.  38.) 
The  dose  is  from  one  to  five  drops,  given  in  emulsion,  in  the  form  of  pill,  or 
upon  a  lump  of  sugar. 

Off.  Prep.  Linimentum  Crotonis,  Br.;  Spiritus  Cajuputi,  Br.  W. 

OLEUM  CAMPHORS.  U.  S. 
Oil  of  Camphor. 

The  volatile  oil  obtained  from  Camphora  oflScinarum.  U.  S. 

As  there  are  two  camphors  known  in  commerce,  those,  namely,  of  Camphora 
officinarum  and  of  Dryobalanops  Camphora,  so  there  are  two  oils  of  camphor, 
derived  from  those  plants  respectively.  It  is  that  of  the  Camphora  officinarum 
which  is  recognised  in  our  Pharmacopoeia,  being  the  one  which  most  commonly 
reaches  this  country,  and  is  almost  exclusively  found  in  tlie  shops.  As  the  Cam- 
phora officinarum  has  been  already  described  under  the  head  of  Camphora,  it  is 
unnecessary  to  say  anything  more  of  it  here.  (See  Camphora,  page  201.)  In  the 
same  place  an  account  has  been  given  of  the  mode  of  procuring  the  oil,  as  prac- 
tised in  the  island  of  Formosa. 
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The  commercial  oil  of  camphor,  as  found  in  our  marketfi,  is  a  fluid  of  a  lif^ht 
reddiHh-l)rown  colour  with  ayollowishtint,  havinj?  a  strong"  odour  precisely  liko 
that  of  camphor,  a  bitterish  camphoroua  taste,  ond  the  specific  gravity,  accord- 
ing to  l*r«)f.  I'rocter,  of  0  940.  Ah  described  by  M.  Lallemand,  the  oil  of  the 
Camphora  ofHeinarum  is  very  fluid,  scarcely  coloured,  and  of  a  strong  smell  of 
camphor.  It  acts  strongly  on  polarized  light,  and  is  dextrogyrate.  Martiusand 
Ricker  give  ns  its  formula  Cj„H,gO.  It  begins  to  boil  at  356°  F.,  but  the  tem- 
perature gradually  rises  to  401°,  when  it  remains  stationary.  The  part  which 
first  comes  over  is  the  proper  volatile  oil ;  that  which  rises  at  the  higher  tem- 
perature condenses  after  distillation,  and  is  true  camphor.  The  former,  when 
duly  rectified,  distils  at  350°,  and  appears  to  be  a  carbohydrogen  isomeric  with 
pure  oil  of  turpentine,  forming  a  crystallizable  compound  with  muriatic  acid. 
(Journ.  de  Pharm.,  Avril,  1860,  p.  289.)  Commercial  oil  of  camphor  is  there- 
fore a  fluid  carbohydrogen,  holding  camphor  in  solution. 

The  Dryobalanops  oil  of  camphor  is  a  diflferent  product,  resembling  the  genu- 
ine oil  in  odour,  yet  having  also  something  peculiar  in  addition,  which  enables 
it  to  be  readily  distinguished  when  the  two  are  examined  together.  An  account 
of  this  oil  is  given  at  page  204,  in  a  note  treating  of  the  Dryobalanops  Cam- 
phora and  its  products.  A  volatile  oil,  received  by  M.  Biot  from  Dr.  Junghun, 
who  is  said  to  have  collected  it  from  the  Dryobalanops  Camphora  in  the  island 
of  Sumatra,  was  sent  to  M.  Lallemand,  who  describes  it  as  somewhat  viscid,  of 
a  strong  balsamic  odour  and  reddish  colour,  and  as  separable  by  distillation 
into  a  volatile  liquid  and  a  non-volatile  matter,  which  concretes  on  cooling  into  a 
resinous  brittle  mass,  resembling  colophony.  The  volatile  liquid  consists  of  two 
distinct  oils,  isomeric  with  each  other  and  with  pure  oil  of  turpentine,  but  dif- 
fering in  their  boiling  point,  and  in  various  other  respects.  The  original  oil 
yielded  nothing  similar  to  camphor.  It  is  obviously  a  very  different  product 
from  that  which  has  been  generally  ascribed  to  the  Dryobalanops,  and  much 
more  closely  resembles  the  turpentines  than  the  camphorous  oils.  If  it  really 
was  obtained  from  the  Dryobalanops  Camphora,  this  must  be  a  ver}'  different 
tree  from  what  it  has  been  described  to  be ;  and  the  probability  is,  that  there  has 
been  some  mistake  as  to  the  origin  of  the  oil  described  by  M.  Lallemand. 

The  oil  of  camphor  has  properties  similar  to  those  of  camphor  but  more  stimu- 
lant, and  is  especially  applicable  to  affections  of  the  stomach  and  bowels,  in  which 
an  anodyne  and  stimulant  impression  is  indicated,  as  flatulent  colic  and  spas- 
modic cholera.  It  may  also  be  used  externally,  as  a  rubefacient  and  anodyne 
liniment,  diluted  with  soap  liniment,  or  olive  oil,  in  local  rheumatism  and  neu- 
ralgic pains,  bruises,  sprains,  &c.  The  dose  is  two  or  three  drops.  W. 

OLEUM  CINNAMOMI.  U.S., Br. 

Oil  of  Cinnamon. 

The  volatile  oil  obtained  from  the  bark  of  Cinnamomum  Zeylanicum.  U.  S. 
The  oil  distilled  from  Cinnamon  Bark.  Br. 

Huile  de  cannclle,  Fr.;  Zimmtol,  Qerm.;  Olio  di  cannella,  Ital.;  Aceyte  de  can61a,  Span. 

See  CINNAMOMUM. 

There  are  two  oils  of  cinnamon  in  commerce ;  one  procured  from  the  Ceylon 
cinnamon,  which,  as  having  the  finest  flavour,  is  the  only  one  recognised  by  the 
U.  S.  and  Br.  Pharmacopoeias;  the  other  from  the  Chinese  cinnamon,  and  often 
distinguished  by  the  name  of  oil  of  cassia,  which  it  held  in  the  late  Edinburgh 
Pharmacopoeia.  There  is,  however,  no  essential  difference  in  the  two  oils  ;  and 
that  of  the  Chinese  cinnamon,  as  much  the  cheaper  and  more  abundant  of  the 
two,  will  probably  continue  to  be  generally  employed,  notwithstanding  the 
oSicial  preference  for  the  Ceylon  product. 

Oil  of  cinnamon  of  Ceylon  is  prepared  in  that  island  from  inferior  kinds  of 
cinnamon,  of  insufficient  value  to  pay  the  export  duty.  The  following  account 
of  the  method  of  extraction  is  given  by  Marshall.  The  bark,  having  been  coarsely 
powdered,  is  macerated  for  two  days  in  sea-water,  and  then  submitted  to  distil- 
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lation.  A  light  and  a  heavy  oil  come  over  with  the  water,  the  former  of  which 
separates  in  a  few  hours,  and  swims  upon  the  surface,  the  latter  falls  to  the  bot- 
tom of  the  receiver,  and  continues  to  be  deposited  for  ten  or  twelve  days.  In 
future  distillations,  the  saturated  cinnamon  water  is  employed  with  sea-water 
to  macerate  the  cinnamon.  Eighty  pounds  of  the  freshly  prepared  bark  yield 
about  2  5  ounces  of  the  lighter  oil,  and  5 '5  of  the  heavier.  From  the  same  quan- 
tity kept  for  several  years  in  store,  about  half  an  ounce  less  of  each  oil  is  ob- 
tained. The  two  kinds  are  probably  united  in  the  oil  of  commerce. 

Recently  prepared  oil  of  cinnamon  is  of  a  light-yellow  colour,  becoming  deeper 
by  age,  and  ultimately  red.  Pereira  states  that  the  London  druggists  redistil 
the  red  oil,  and  thus  obtain  two  pale-yellow  oils,  one  lighter  and  the  other 
heavier  than  water,  with  a  loss  of  about  10  per  cent,  in  the  process.  The  oil 
has  the  flavour  of  cinnamon,  and  when  undiluted  is  excessively  hot  and  pun- 
gent. It  is  said  sometimes  to  have  a  peppery  taste,  ascribable  to  an  admixture 
of  the  leaves  with  the  bark  in  the  preparation  of  the  oil. 

Chinese  oil  of  cinnamon  {oil  of  cassia)  is  imported  from  Canton  and  Singa- 
pore. Like  the  former  it  is  pale-yellow,  becoming  red  with  age.  Its  flavour  is 
similar  to  that  of  the  Ceylon  oil,  though  inferior;  and  it  commands  a  much  less 
price.  Zeller  states  that  it  is  heavier,  less  liquid,  and  sooner  rendered  turbid  by 
cold,  and  that  in  the  Ceylon  oil  iodine  dissolves  rapidly,  with  a  considerable 
increase  of  heat,  and  the  production  of  a  tough  residue,  like  extract,  while  in 
oil  of  cassia  the  reaction  is  slow,  quiet,  and  with  little  heat,  and  the  residue  is 
soft  or  liquid.    The  following  remarks  apply  to  both. 

Oil  of  cinnamon  has  the  sp.  gr.  of  about  1'035.  Alcohol  completely  dissolves 
it;  and,  as  it  does  not  rise  in  any  considerable  quantity  at  the  boiling  tempera- 
ture of  that  liquid,  it  may  be  obtained  by  forming  a  tincture  of  cinnamon  and 
distilling  off  the  menstruum.  When  exposed  to  the  air,  it  absorbs  oxygen,  and  is 
slowly  converted  into  a  peculiar  acid  denominated  cinnamic  acid,  two  distinct 
resins,  and  water.  Cinnavvic  acid  is  colourless,  crystalline,  sourish, volatilizable, 
slightly  soluble  in  water,  readily  dissolved  by  alcohol,  and  convertible  by  nitric 
acid  with  heat  into  benzoic  acid.  It  is  sometimes  seen  in  crystals  in  bottles  of 
the  oil  which  have  been  long  kept.  Like  benzoic  acid,  it  is  said  when  swallowed 
to  cause  the  elimination  of  hippuric  acid  by  urine.  {Journ.  de  Pharm.,  3e  ser., 
iii.  64.)  It  may  be  obtained  by  distilling  the  balsam  of  Tolu.  Of  the  two  resins, 
one  is  soluble  both  in  hot  and  cold  alcohol ;  the  other  readily  in  the  former,  but 
sparingly  in  the  lattei*.  Oil  of  cinnamon  is  almost  wholly  converted  by  nitric 
acid,  slowly  added,  into  a  crystalline  mass,  thought  to  be  a  compound  of  the  oil 
and  acid.  From  the  researches  of  Dumas  and  Peligot,  it  appears  that  there  ex- 
ists in  the  oil  a  compound  radical,  named  cinnamyl  (CjgH^Oj),  which  with  one 
eq.  of  hydrogen  forms  pure  oil  of  cinnamon,  or  hydruret  of  cinnaviyl,  and  with 
one  of  oxygen  anhydrous  cinnamic  acid.  Crystallized  cinnamic  acid  contains,  in 
addition,  one  eq.  of  water.  All  the  constituents  of  the  ordinary  oils  of  cinnamon 
are  supposed  to  be  derived  from  the  pure  oil  or  hydruret  of  cinnamyl  by  the 
absorption  of  oxygen.  The  oil  has  been  produced  artificially  by  Strecker  from 
styrone,  a  derivative  from  styrax.  (See  Slyrax.) 

0\\  of  cinnamon  is  said  to  be  frequently  adulterated  with  oil  of  cloves,  which, 
according  to  XJlex,  cannot  be  detected  by  the  smell  or  taste.  Thus  sophisticated, 
it  is  stated,  on  the  same  authority,  to  evolve  a  very  acrid  vapour  when  a  drop 
is  heated  on  a  watch-glass,  to  swell  up  and  evolve  red  vapours  if  treated  with 
fuming  nitric  acid,  to  remain  liquid  with  concentrated  caustic  potassa,  and  to 
assume  an  indigo-blue  colour  when  protochloride  of  iron  is  added  to  its  alco- 
holic solution ;  none  of  which  events  happens  when  the  oil  is  pure.  (Archiv.  der 
Pharm.,  Jan.  7, 1853.)  It  is  said  also  to  be  frequently  adulterated  with  alcohol 
and  fixed  oil,  the  mode  of  detecting  which  is  given  in  page  586. 

Medical  Properties  and  Uses.  This  oil  has  the  cordial  and  carminative  pro- 
perties of  cinnamon,  without  its  astringency ;  and  is  much  employed  as  an  adju- 
vant to  other  medicines,  the  taste  of  which  it  corrects  or  conceals,  while  it  con- 
ciliates the  stomach.  Asa  powerful  local  stimulant,  it  is  sometimes  prescribed 
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in  gastrodynia,  flatulent  colic,  and  languor  from  gastric  debility.  The  doso  is 
one  or  two  drops,  and  may  be  admiuintcred  in  the  form  of  emulnion.  Mitscher- 
Jich  found  six  dracluus  to  kill  a  niuderate-Hized  dog  in  five  hours,  and  two 
drachms  in  furty  hours.  Inflammation  and  corrosion  of  the  gastro-intestinal 
mucous  menibrauu  were  observed  after  death. 

C>^.  Prep.  Aqua  Cinuamomi,t/.  S./  Spiritus  Cinnamomi,  17.  S.  W. 

OLEUM  LIMONIS.  U.  S.,  Br, 
Oil  of  Lemon. 

The  volatile  oil  obtained  from  the  rind  of  the  fruit  of  Citrus  Limonum.  U.  8. 
The  oil  expressed  or  distilled  from  fresh  lemon  peel.  JJr. 

Huilo  do  citron,  Fr.;  Citroncnol,  Oerm.;  Olio  di  limonc,  Jial.;  Aceyto  de  limon,  Span. 

See  LLMON. 

The  exterior  rind  of  the  lemon  abounds  in  a  volatile  oil,  which,  being  con- 
tained in  distinct  cellules,  may  be  separated  by  simple  expression.  The  rind  is 
first  grated  from  the  fruit,  and  then  submitted  to  pressure  in  a  bag  of  fine  cloth. 
The  oil  thus  obtained  is  allowed  to  stand  till  it  becomes  clear,  when  it  is  de- 
canted, and  kept  in  stopped  bottles.  By  a  similar  process,  the  oil  called  by  the 
French  huile  de  cedrat  is  procured  from  the  citron.  (See  Oleum  Bergamii  and 
Limon.)  T-hese  oils  may  also  be  obtained  by  distillation  ;  but  thus  procured, 
though  clearer,  and,  in  consequence  of  the  absence  of  mucilage,  less  liable  to 
change  on  keeping,  they  have  less  of  the  peculiar  flavour  of  the  fruit;  and  the 
mode  by  expression  is  generally  preferred.  Prof  Procter  states  that  he  learned, 
when  in  Naples,  that  a  third  method  of  separating  the  oil,  in  Calabria  and 
Sicily,  was  to  put  the  grated  rind  into  hot  water,  and  skim  off  the  oil  as  it  rises 
to  the  surface.  {Am.  Journ.  of  P harm.,  Jan.  1868,  p.  27.)  The  oils  are  brought 
originally  from  Italy,  Portugal,  or  the  south  of  PYance. 

Properties.  Oil  of  lemons  is  a  very  volatile  liquid,  having  the  odour  of  the 
fruit,  and  a  warm,  pungent,  aromatic  taste.  As  commonly  procured  it  is  yel- 
low, and  has  the  sp.  gr,  O'SSIT ;  but  by  distillation  it  is  rendered  colourless,  and, 
if  three-fifths  only  are  distilled,  its  sp.  gr.  is  reduced  to  0"84T,  at  71°  F,  It  is 
soluble  in  all  proportions  in  anhydrous  alcohol.  In  its  ordinary  state,  it  con- 
tains oxygen,  but  when  purified  by  distillation  in  vacuo,  at  a  low  temperature, 
it  consists  exclusively  of  carbon  and  hydrogen,  in  the  same  proportion  as  in 
pure  oil  of  turpentine,  or  camphene;  its  formula  being  C„H,g.  In  this  state  it  is 
capable  of  absorbing  almost  half  its  weight  of  muriatic  acid  gas,  by  which  it  is 
converted  into  a  crystalline  substance,  and  a  yellow  oily  fuming  liquid.  The 
crystalline  substance  is  analogous  to  artificial  camphor,  produced  by  the  action 
of  muriatic  acid  upon  oil  of  turpentine,  and  is  a  compound  of  the  oil  and  acid. 
The  oil  of  lemons  is  said  to  consist  of  two  isomeric  oils. 

It  is  often  adulterated  by  the  fixed  oils  and  by  alcohol.  But  in  this  country 
the  most  frequent  sophistication  is  with  oil  of  turpentine,  which  is  difficult  of 
detection  from  its  similar  composition  and  specific  gravity.  Perhaps  the  best 
test  of  the  presence  of  this  oil  is  the  terebinthinate  smell,  produced  when  the 
adulterated  oil  is  evaporated  from  heated  paper.  Oil  of  lemons,  procured  by 
expression,  is  apt  to  let  fall  a  deposit,  and  to  undergo  chemical  change.  Mr. 
J.  S.  Cobb  has  found  no  method  so  effectual  to  obviate  this  result,  and  at  the 
same  time  to  retain  unimpaired  the  flavour  of  the  oil,  as  to  shake  it  with  a  little 
boiling  water,  and  allow  the  mixture  to  stand.  A  mucilaginous  matter  separates, 
and  floats  on  the  surface  of  the  water,  from  which  the  purified  oil  may  be  de- 
canted. (Annals  of  Pharm.,  ii.  86.) 

Medical  Properties  and  Uses.  Oil  of  lemons  has  the  stimulant  properties  of 
the  aromatics  ;  but  is  chiefly  used  to  impart  flavour  to  other  medicines.  It  has 
been  commended  as  an  application  to  the  eye  in  certain  cases  of  ophthalmia. 

Off.  Prep.  Jj'mimcntum  Potassii  lodidi  cum  Sapone,  Br.;  Spiritus  Ammo- 
nifle  Aromati'cus;  Syrupus  Acidi  Citrici,  U.  S.  W. 
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OLEUM  LINI.  U.S., Br, 

Flaxseed  Oil. 

The  oil  obtained  from  the  seed  of  Linum  usitatissimum.  U.  S.  The  oil  ex- 
pressed without  heat  from  linseed.  Br. 

Linseed  oil ;  Huile  de  lin,  F7:;  Leinol,  Germ.;  Olio  di  lino,  ItaLj  Aceyte  dolinaza,  Span. 

See  LINUM. 

This  oil  is  obtained  by  expression  from  the  seeds  of  Linum  usitatissimum, 
or  common  flax,  which,  according  to  M.  Berjot,  contain  34  per  cent.  (Journ. 
de  Fharm.'  AvrW,  1863,  p.  217.)  In  its  preparation  on  a  large  scale,  the  seeds 
are  usually  roasted  before  being  pressed,  in  order  to  destroy  the  gummy  matter 
contained  in  their  coating.  The  oil  is  thus  obtained  more  free  from  mucilage, 
but  more  highly  coloured  and  acrid  than  when  procured  by  cold  expression.  For 
medical  use,  therefore,  it  should  be  prepared  without  heat;  and,  as  it  is  apt  to 
become  rancid  quickly  on  exposure,  should  be  used  as  soon  after  expression  as 
possible.  It  may,  however,  be  rendered  sweet  again  by  agitation  with  warm 
water,  rest,  and  decantation.  It  is  said  to  be  obtained  purer  and  in  larger  pro- 
portion by  treating  the  crushed  seeds  with  bisulphide  of  carbon,  than  by  ex- 
pression. (See^?n.  Journ.  of  Pharm.,  xxvi.  265.)  Flaxseed  oil  hasayellowish- 
brown  colour,  a  disagreeable  odour,  and  a  nauseous  somewhat  acrid  taste;  is 
of  the  sp.gr.  0-932;  boils  at  600°  F.;  does  not  congeal  at  zero;  dissolves  in 
forty  parts  of  cold  and  five  of  boiling  alcohol,  and  in  one  part  and  a  half  of 
ether;  and  has  the  property  of  drying,  or  becoming  solid  on  exposure  to  the 
air.  The  drying  property  resides  in  its  fluid  constituent,  which,  to  distinguish 
it  from  the  olein  of  the  non-drying  oils,  is  named  linolein.  Its  acrimony  is 
owing  to  the  presence  of  a  small  proportion  of  an  acrid  oleoresin.  From  its 
drying  property,  it  is  useful  in  painting,  and  the  formation  of  printers'  ink.* 

Medical  Properties  and  Uses.  It  is  laxative  in  the  dose  of  a  fluidounce  ;  but 
on  account  of  its  disagreeable  taste  is  seldom  given  internally.  It  has,  however, 
been  highly  recommended  as  a  cure  for  piles,  in  the  dose  of  two  ounces  of  the 
fresh  oil  morning  and  evening.  It  is  sometimes  added  to  purgative  enemata; 
but  its  most  common  application  is  externally  to  burns,  usually  in  combination 
with  lime-water. f 

Of.  Prep.  Ceratum  Resinse  Compositum,  U.  S.;  Linimentum  Calcis,  U.  S. 

W. 

OLEUM  MORRHUiE.  U.S., Br. 

Cod-liver  Oil. 

A  fixed  oil  obtained  from  the  liver  of  Gadus  Morrhua  and  of  other  species  of 
Gadus.  U.  S.  The  oil  extracted  from  the  fresh  liver  of  the  cod  by  the  applica- 
tion of  a  heat  not  exceeding  180°.  Br. 

*  Linoleum.  This  name  has  been  given  to  preparations  of  flaxseed  oil,  having  certain 
physical  properties,  which  adapt  it  to  many  of  the  purposes  for  which  caoutchouc  is  used. 
It  is  made  by  incorporating,  with  a  strong  heat,  the  oil  converted  by  the  oxidation  of  the 
drying  process  into  a  semi-resinous  substance  with  resinous  gums  and  other  bodies.  (See 
Am.  Journ.  of  Pharm,.,  July,  1866,  p.  372.) 

f  Oiled  Paper.  A  substitute  for  waxed  cloth,  for  the  dressings  of  wounds  and  ulcers,  pre- 
pared in  the  following  manner  by  M.  Gauthier,  of  Geneva,  with  flaxseed  oil,  has  been 
highly  recommended.  To  facilitate  its  drying,  3  litres  (about  6-4  pints)  of  the  oil  are 
boiled  for  an  hour  or  two  with  30  grains  of  acetate  of  lead,  30  grains  of  litharge,  15  grains 
of  yellow  wax,  and  15  grains  of  turpentine.  Thus  prepared,  the  oil  is  spread  upon  silk- 
paper  by  means  of  a  brush  on  both  surfaces.  On  the  top  of  the  first  sheet  another  is  then 
placed  so  as  to  overlap  it  at  one  corner.  The  lower  surface  of  the  second  sheet  thus  be- 
comes impregnated  with  the  oil,  which  now  requires  to  be  applied  only  to  the  upper.  Any 
desired  number  of  sheets  may  be  thus  successively  superimposed.  They  are  then  sepa- 
rated, and  suspended  in  a  drying  apartment,  attached  to  a  cord  by  means  of  hooks  or 
pins.  When  dry,  they  should  be  sprinkled  over  with  chalk  to  prevent  adhesion,  and  packed 
away.  {Journ.''de  Pharm.,  Mai,  1860,  p.  363.)— iVo^e  to  the  twelfth  edition. 
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Oleum  jecoris  Aselli ;  Iluil*!  do  moruo,  Fr.;  Stockflschlobtrthran,  Germ. 

Gadus.  Class  PiHces.  Order  Jugularea.  Linn.  Malacopterygii  Subbracbi< 
ati.    Family  Gadidie.  Cuvier. 

Oen.  Ch.  llocugniscd  by  the  ventrals  attacbed  under  the  throat,  and  atten* 
uated  to  a  point. 

Oadiis  Murrhua.  Linn.  Synt.  Nat.  ed.  Omelin,  i.  p.  1162;  Cuvier,  lUgne 
Animate,  ii.  212;  Bloch.  Ichthi/oloyie,  pi.  Ixiv.  —  Morrhua  vulgaris.  Storer, 
Synops.  of  Fishes  of  N.  ylm.,p.  21C.  The  common  cod  is  Ijetween  two  and  three 
feet  long,  with  brown  or  yellowish  spots  on  the  buck.  The  body  is  moderately 
elongated  and  somewhat  conipres.sed,  and  covered  with  soft  rather  small  scales, 
of  which  the  head  is  destitute.  Of  the  fins,  which  are  soft,  there  are  three  on 
the  back,  two  anal,  and  a  distinct  caudal;  and  the  fin  under  the  throat  is  nar- 
row and  pointed.  The  jaws  are  furnished  with  pointed  irregular  teeth,  in  several 
ranks.  The  gills  are  large,  with  seven  rays.  This  species  of  cod  inhabits  the 
Northern  Atlantic,  and  is  especially  abundant  on  the  banks  of  Newfoundland, 
where  it  finds  food  adapted  to  its  wants. 

Besides  the  common  cod,  several  other  species  of  Gadus,  frequenting  the  seas 
of  Northern  Europe  and  America,  contribute  to  furnish  the  cod-liver  oil  of  com- 
merce. Among  these  De  Jongh  mentions  Gadus  callarias  or  dorsch  {Morrhua 
Americana  of  Storer),  G.  violva  or  ling,  G.  carbonarius  or  coal  fish,  and  G. 
pollachius  or  pollock,  as  affording  the  oil  on  the  coast  of  Norway;*  while,  from 
information  obtained  by  Professor  Procter,  there  is  reason  to  believe  that,  on 
our  own  coast,  in  addition  to  the  pollock  above  mentioned,  it  is  obtained  also 
from  the  hake  (G.  merluccius)  and  the  haddock  (G.  JSglifinus).  It  is  said  that 
24,000  gallons  of  the  oil  are  obtained  annually  on  our  coast  between  J3oston 
and  Eastport,  in  Maine,  in  reference  to  the  drug  market.  (See  Am.  Journ.  of 
Pharm.,  Nov.  1859,  p.  500.) 

Preparation.  Fishermen  have  long  been  in  the  habit  of  collecting  tliis  oil, 
which  is  largely  consumed  in  the  arts,  particularly  in  the  preparation  of  leather. 
Upon  the  coasts  of  Newfoundland,  Nova  Scotia,  and  New  England,  the  boats 
which  fish  near  the  shore,  being  small,  soon  obtain  a  load,  and  running  in  to 
land,  deliver  their  cargoes  to  persons  whose  business  it  is  to  cleanse  and  salt  the 
fish.  The  oil  is  prepared  either  in  the  huts  of  the  fishermen,  or  more  largely  at 
establishments  to  which  the  livers  are  conveyed  in  quantities.  These  are  put  into 
a  boiler  with  water,  and  heated  until  they  are  broken  up  into  a  pultaceous  mass, 
which  is  thrown  upon  a  strainer  covering  the  top  of  a  cask  or  tub.  The  liquid 
portion  passes,  and  upon  standing  separates  into  two  parts,  the  oil  rising  to  the 
surface  of  the  water.  The  oil  is  then  drawn  off,  and,  having  been  again  strained, 
is  prepared  for  the  market.  Another  and  improved  method,  which  has  come 
into  use  since  the  extensive  employment  of  the  oil  as  a  medicine,  is  to  heat  the 
livers  in  a  large  tin  vessel  by  means  of  steam  externally  applied.  The  pultaceous 
mass  resulting  is  drained  as  before  mentioned ;  the  livers  themselves  containing, 
besides  oil,  a  considerable  portion  of  watery  fluid,  which  passes  off  with  it  in 
the  form  of  emulsion,  and  separates  on  standing.  The  oil  thus  procured  is  called 
shore  oil,  and  is  the  purest  kind.  The  crews  of  the  larger  boats,  which  fish  upon 
the  banks  far  from  land,  cleanse  the  fish  on  board,  and,  throwing  the  offal  into 
the  sea,  put  the  livers  into  barrels  or  other  receptacles,  where  they  undergo  a 
gradual  decomposition,  the  oil  rising  to  the  surface,  as  it  escapes  from  the  dis- 
integrating tissue.  The  oil  which  first  rises,  before  putrefaction  has  very  de- 
cidedly commenced,  approaches  in  purity  to  the  shore  oil,  but  is  somewhat 
darker  and  less  sweet.  This  is  sometimes  drawn  off,  constituting  the  straits  oil 
of  the  fishermen.  The  remaining  mass,  or  the  whole,  if  the  portion  which  first 
rises  be  not  separated,  continues  exposed  for  a  variable  length  of  time  to  the 

*  For  an  account  of  the  mode  of  fishing  for  cod  and  of  proparins:  the  oil  practised  in 
Norway,  the  reader  is  referred  to  an  interesting  article,  by  Mr.  Kolert  Howden,  in  the 
Pharm.  Journ.  and  Trans.  (Jan.  1868,  p.  312).  A  paper  on  the  preparation  of  the  oil 
in  Denmark,  by  M.  J.  Leon  Soubeiran,  will  be  found  in  the  Journ.  de  Pharm.  et  de  Chim. 
(4e  ser.,  iv.  324,  A.  D.  1866). 
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heat  of  the  sun,  undergoing  putrefaction,  until  the  boat,  having  completed  her 
cargo,  returns  to  port.  The  contents  of  the  casks  are  then  put  into  boilers, 
heated  with  water,  and  treated  as  already  described.  Before  being  finally  put 
into  barrels,  the  oil  is  heated  to  expel  all  its  water.  Thus  prepared,  it  is  denomi- 
nated banks  oil,  and  is  of  the  darkest  colour,  and  most  offensive  to  the  taste  and 
smell.  Much  of  the  oil  prepared  by  the  fishermen  is  collected  by  the  wholesale 
dealers,  who  keep  it  in  very  large  reservoirs  of  masonry  in  their  cellars,  where  it 
becomes  clarified  by  repose,  and  is  pumped  into  barrels  as  wanted  for  sale.  By 
the  further  exposure,  however,  which  it  thus  undergoes,  it  acquires  a  still  more 
offensive  odour;  while  that  which  has  been  originally  introduced  into  barrels, 
and  thus  kept  secluded  from  the  air,  is  better  preserved.  The  above  facts  in 
relation  to  the  collection  of  cod-liver  oil  have  been  mainly  derived  from  a  very 
interesting  paper  by  Professor  Procter,  in  the  Am.  Journ.  of  Pharm.  (xxiii.  97). 
To  the  same  journal  (xxvi.  1)  the  reader  is  referred  for  an  account,  by  Dr.  E.  II. 
Robinson,  of  Nova  Scotia,  of  the  method  in  which  the  oil  is  prepared  by  the 
fishermen  of  that  Province. 

The  oil  is  sometimes  procured  by  expression.  Mr.  Donovan  recommends  the 
following  plan,  which  affords  a  very  fine  oil.  The  livers,  perfectly  sound  and 
fresh,  are  to  be  placed  in  a  clean  iron  pot  over  a  slow  fire,  and  stirred  until  they 
assume  the  condition  of  a  pulp,  care  being  taken  that  the  mass  be  not  heated 
beyond  192°.  When  this  temperature  is  attained,  the  pot  is  to  be  removed  from 
the  fire,  and  its  contents  introduced  into  a  canvas  bag,  through  which  Avater  and 
oil  will  flow  into  a  vessel  beneath.  After  twenty-four  hours,  the  oil  is  to  be  de- 
canted and  filtered  through  paper.  In  this  state  it  is  pale-yellow,  with  little 
odour,  and  a  bland  not  disagreeable  taste. 

Properties.  Three  varieties  of  cod-liver  oil  are  known  in  the  market,  the 
white  or  jmle-yellow,  the  brownish-yellow,  and  the  dark-brown,  corresponding 
to  the  three  commercial  varieties  already  alluded  to.  These  differ  in  no  essen- 
tial character,  but  simply  from  the  mode  of  preparation;  the  pale  being  pre- 
pared from  fresh  sweet  livers,  the  dark-brown  from  livers  in  a  state  of  putre- 
faction, and  the  brownish-yellow  from  those  in  an  intermediate  state;  and  the 
three  varieties  run  together  by  insensible  shades.  The  colour  of  the  pale  is  from 
the  slightest  tint  of  transparent  yellow  to  a  fine  golden  yellow,  that  of  the  light- 
brown  very  similar  to  the  colour  of  Malaga  wine,  that  of  the  dark-brown  what 
its  name  implies,  with  opacity  in  mass,  but  transparency  in  thin  layers.  They 
are  of  the  usual  consistence  of  lamp-oil,  and  have  a  characteristic  odour  and 
taste,  by  which  they  may  be  distinguished  from  other  oils.  This  smell  and  taste 
are  familiar  to  most  persons,  being  very  similar  to  those  of  shoe-leather  ;  at 
least  as  prepared  in  this  country,  where  the  curriers  make  great  use  of  cod-liver 
oil.  We  regard  these  sensible  properties  as  the  most  certain  test  of  the  genuine- 
ness of  the  oil.  They  are  much  less  distinguishable  in  the  pale  than  in  the 
dark-brown  varieties,  but  we  have  met  with  no  specimen  which  did  not  possess 
them  in  some  degree.  In  the  purest  they  are  scarcely  repulsive,  in  the  dark- 
brown  they  are  very  much  so.  When  a  decided  smell  of  ordinary  fish-oil  is  per- 
ceived, the  medicine  may  always  be  suspected.  It  is  quite  distinct  from  that 
peculiar  to  the  cod-liver  oil.  The  ta-ste  of  all  the  varieties  is  more  or  less  acrid, 
and  in  the  most  impure  is  bitterish  and  somewhat  empyreumatic.  The  sp.  gr. 
at  72°  F.,  as  ascertained  by  Prof  Procter,  varied  from  0915  to  0'9195 ;  the 
first  being  that  of  the  hake  oil,  the  second  that  of  the  haddock,  while  the  sp.  gr. 
of  the  purest  oil  from  the  common  cod  was  0-917.  De  Jongh  found  the  sp,  gr. 
at  63°  F.,  of  the  pale  0-923,  of  the  light-brown  0  924,  of  the  dark-brown  0-929. 
The  oil  from  the  cod  does  not  congeal  at  14°  F.,  though  that  of  G.  carbonarius 
and  that  of  the  livers  of  different  species  of  Raja,  let  fall  at  that  temperature  a 
solid  fatty  matter,  supposed  to  be  margarin.  Alcohol  dissolves  from  2-5  to  6  per 
cent.,  water  from  0-637  to  1*28  per  cent,  of  different  varieties;  the  pale  yielding 
least  to  these  solvents.   (Journ.  de  Pharm.,  Jan.  1854,  p.  39.) 

From  an  analysis  of  the  oil  by  De  Jongh,  it  appears  to  consist  of  a  peculiar 
substance  named  gaduin ;  oleic  and  margaric  acids  with  glycerin ;  butyric  and 
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acetic  acids;  various  biliary  principles,  as  fi'llitiic,  cholic,  and  hilift'llinic  acids, 
and  biiifulvin;  a  peculiar  substance  soluble  in  alcohol;  a  peculiar  substance 
insoluble  in  water,  alcohol,  or  ether;  iodine,  chlorine,  and  traces  of  bromine; 
phosphoric  and  sulphuric  acids;  phosphorus,  lime,  magnesia,  sodu,  and  iron. 
These  were  found  in  all  the  varieties,  though  not  in  equal  proportion  in  all; 
yet  it  is  quite  uncertain  whether  the  difference  had  any  relation  to  their  dejrree 
of  efficacy.  Gaduin  is  obtained  by  saponifying  the  oil  with  soda,  decomposing 
the  soap  by  acetate  of  lead,  and  treating  the  resulting  lead  soap  with  ether, 
which  dissolves  the  oleate  of  lead  and  gaduin,  leaving  the  margarate  of  lead  be- 
hind. The  ethereal  solution,  which  i.s  dark-brown,  is  decomposed  by  sulphuric 
acid,  which  liberates  the  brown  oleic  acid.  This  owes  its  colour  to  ga<luin,  to 
separate  which  soda  is  added  in  excess.  The  resulting  oleate  of  soda,  which  is 
insoluble  in  an  exces.s  of  the  alkali,  is  dissolved  in  alcohol;  and  the  alcoholic 
solution  is  cooled  below  32°,  by  which  means  the  oleate  of  soda  is  separated, 
the  gaduin  remaining  in  solution.  This  is  precipitated  from  its  solution  by  the 
addition  of  sulphuric  acid.  Gaduin  is  a  dark-brown  substance,  brittle  and  pul- 
verizable  when  dry,  without  odour  or  ta-ste,  quite  insoluble  in  water,  and  in 
great  measure  soluble  in  ether  and  alcohol.  It  is  insoluble  in  nitric  and  muri- 
atic acids,  but  is  dissolved  by  sulphuric  acid,  giving  a  blood-red  colour  to  the 
solution,  from  which  it  is  precipitated  by  water  and  the  alkalies.  It  is  soluble 
in  alkaline  solutions.  Chlorine  decolorizes  it.  Its  formula  is  G^^II^O^.  Gaduin 
itself  is  yellow,  but  becomes  brown  by  exposure  to  the  air.  It  has  not  been  as- 
certained to  be  in  any  degree  connected  with  the  virtues  of  the  oil.  It  is  not 
improbable  that  the  biliary  principles  associated  with  the  oil  are  concerned  in 
its  peculiar  influences;  as  it  is  by  their  presence  mainly  that  this  differs  from 
other  oils.  It  has  been  thought  that  gaduin  itself  is  of  biliary  origin.  Winckler 
has  inferred  from  his  researches  that  cod-liver  oil  is  an  organic  whole,  differing 
from  all  other  fixed  oils.  Thus,  it  yields  no  glycerin  upon  saponification,  but, 
in  place  of  it,  a  peculiar  body  which  he  denominates  oxide  of  propyl.  The  fatty 
acids  generated  are  the  oleic  and  margaric.  I)r.  Luck  has  found  a  peculiar  fatty 
acid  in  turbid  oil,  which  he  names  gadic  acid,  and  the  same  is  obtained  from 
the  clear  oil  by  saponification.  (Neues  Jahrbuchfiir  Pharm.,  vi.  249.)  By  re- 
action with  ammonia  in  distillation,  the  oil  yields  a  peculiar  volatile  alkali, 
called  propylamin,  which  has  a  strong  pungent  odour,  recalling  that  of  herring- 
pickle,  of  which  the  same  alkali  is  an  ingredient.  No  other  officinal  fatty  oil 
yields  a  similar  product.  (See  Am.  Journ.  of  Pharm.,  xxiv.  343.)  Some  have 
been  disposed  to  ascribe  the  virtues  of  the  oil  to  its  iodine  and  bromine ;  but 
these  are  in  too  small  proportion  for  much  effect,  and  the  oil  has  produced  re- 
sults which  have  never  been  obtained  from  iodine  and  bromine  themselves.  The 
presence  of  iodine  cannot  be  detected  by  the  usual  tests.  It  is  necessary  to  con- 
vert the  oil  into  a  soap,  and  to  carbonize  this  before  it  will  give  evidence  of 
iodine.  The  proportion  never  exceeds  0  05  per  cent.,  or  1  part  in  2000.  The 
oil  is  capable  of  dissolving  a  larger  proportion ;  and,  if  any  specimen  contain 
more,  there  is  reason  to  suspect  that  it  has  been  fraudulently  added. 

Teds  of  PuriUj.  In  consequence  of  the  great  demand  for  this  oil,  it  has  not 
unfrequently  been  adulterated  with  other  fixed  oils,  and  occasionally  others  have 
been  fraudulently  substituted  for  it.  The  importance,  therefore,  is  obvious  of 
ascertaining  some  mode  of  testing  its  purity  and  genuineness.  There  is  reason 
to  believe  that  all  the  oils  from  the  livers  of  the  Gadidse  have  analogous  proper- 
ties. They  have  been  indiscriminately  used;  and  upon  the  results  of  their  em- 
ployment is  based,  in  part,  the  present  reputation  of  the  medicine.  They  may, 
therefore,  be  considered  as  in  fact  one  oil,  so  far  as  their  medicinal  use  is  con- 
cerned. Unfortunately  chemistry  has  yet  discovered  no  perfectly  reliable  test. 
The  furthest  it  has  yet  gone  is  to  point  out  certain  reactions,  which  may  be 
considered  as  evidences  of  the  presence  of  biliary  principles  in  the  oil,  thus  in- 
dicating its  hepatic  Origin.  Among  these  probably  the  most  characteristic  is 
that  of  sulphuric  acid,  a  drop  of  which,  added  to  fresh  cod-liver  oil,  on  a  porce- 
lain plate,  causes  a  centrifugal  movement  in  the  oil,  and  gives  rise  to  a  fine 
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violet  colour,  soon  passing  into  yellowish  or  brownish-red.  Sometimes,  instead 
of  assuming  the  violet  hue,  the  colour  immediately  becomes  a  clear  red,  or  dark 
brownish-red.  This  is  said  to  be  especially  the  case  with  those  specimens  of  the 
oil  which  have  been  prepared  by  boiling  the  livers  with  water.  Shark-liver  oil 
responds  in  like  manner  to  the  test  of  sulphuric  acid,  but  is  said  to  have  the 
8p.  gr.  0866,  which  is  much  lower  than  that  of  any  variety  of  the  genuine  oil. 
Strong  nitric  acid  causes  instantly,  when  agitated  with  cod-liver  oil,  a  pinkish 
or  rose-red  colour,  which  soon  becomes  brown  ;  while  no  such  effect  is  produced 
on  other  animal  or  vegetable  oils.  According  to  Winckler,  the  oil  should  afford 
the  smell  of  herring-pickle  when  heated  with  potassa,  lime,  and  muriate  of  am- 
monia. But  the  most  reliable  tests  are  the  sensible  properties  of  odour  and 
taste.  If  there  be  none  of  the  peculiar  shoe-leather  smell  and  taste,  or  if  a  strong 
lamp-oil  odour  be  perceptible,  the  oil  may  be  suspected.  Little  of  importance 
can  be  inferred  from  the  colour.  Some  have  been  disposed  to  prefer  the  dark 
offensive  oil;  but  our  own  experience  accords  with  that  of  those  who  have  found 
the  pale  or  light-brown  equally  efficient;  and,  for  facility  of  administration  and 
acceptability  to  the  stomach,  the  latter  is  greatly  preferable. 

It  is  important  that  the  oil  should  be  secluded  from  the  air,  which  effects  a 
gradual  change,  no  doubt  impairing  its  efficiency.  Hence  the  vessels  containing 
it  should  be  full ;  and  apothecaries  ought  to  keep  it  in  bottles  well  stopped, 
holding  about  the  quantity  generally  wanted  for  use  at  one  time. 

3Iedical  Properties  and  Uses.  Cod-liver  oil  has  been  long  popularly  em- 
ployed in  northern  Europe  in  rheumatic  and  strumous  diseases.  It  was  first 
brought  to  the  notice  of  the  profession  generally  by  German  practitioners,  and 
had  acquired  great  reputation  on  the  continent  before  it  was  used  to  any  extent 
in  Great  Britain.  At  Manchester,  in  England,  it  was  employed  by  the  medical 
profession  in  the  treatment  of  chronic  rheumatism  and  gout,  as  early  as  1766; 
but  it  was  not  until  the  appearance  of  the  treatise  of  Professor  Bennett,  of 
Edinburgh,  in  1841,  that  it  came  into  general  notice  in  Great  Britain  and  the 
United  States.  It  is  at  present  one  of  the  most  esteemed  remedies  in  the  cata- 
logue of  the  Materia  Medica.  The  diseases  in  which  it  has  proved  most  efficient 
are  chronic  rheumatism  and  gout,  and  the  various  morbid  affections  connected 
with  a  scrofulous  diathesis,  such  as  external  glandular  scrofula,  diseases  of  the 
joints  and  spine,  carious  ulcers,  tabes  mesenterica,  rickets,  and  phthisis.  It  has 
been  found  useful  also  in  chronic  cutaneous  eruptions,  lupus,  ulcers  of  the  mouth, 
some  varieties  of  palsy,  chronic  pectoral  complaints  not  tuberculous,  pertussis, 
obstinate  constipation,  intestinal  worms,  and  incontinence  of  urine  ;  and  may  be 
employed  with  the  hope  of  good  in  all  chronic  cases  in  which  the  disease  ap- 
pears to  consist  mainly  in  impaired  digestion,  assimilation,  and  nutrition.  In 
pulmonary  consumption,  in  the  experience  of  the  author,  it  has  far  exceeded  in 
efficacy  any  other  remedy  or  combination  of  remedies  that  he  has  hitherto  em- 
ployed. It  is  necessary,  however,  to  persevere  for  four  or  six  weeks  before  look- 
ing for  any  decidedly  favourable  results,  though  the  change  does  often  begin 
earlier.  In  most  cases  remarkable  temporary  I'elief  is  afforded;  in  many,  the 
disease  is  favourably  modified,  and  its  fatal  termination  postponed ;  and  in  some, 
cures  appear  to  have  been  effected. 

As  to  its  mode  of  action,  there  has  been  much  difference  of  opinion.  Some 
consider  if  merely  as  a  nutritive  agent,  having  the  advantage  over  other  ole- 
aginous substances,  of  a  readier  entrance  into  the  system,  and  more  easy  assimi- 
lation. But  we  cannot  agree  with  this  opinion.  Other  oleaginous  substances, 
certainly  not  less  nutritious,  have  not  been  equally  efficient,  though  taken  in 
much  larger  quantities.  If  this  be  the  true  explanation,  pei'sons  living  chiefly 
on  milk  which  abounds  in  oil,  or  on  fat  pork,  ought  to  show  a  special  exemp- 
tion from  scrofulous  complaints.  The  probability  appears  to  us  to  be  that,  in 
consequence  of  some  peculiar  principle  or  principles  it  contains,  it  exercises  a 
stimulant  and  alterative  influence  on  the  processes  of  assimilation  and  nutrition ; 
thereby  causing  the  production  of  healthy  tissue,  instead  of  that  abortive  ma- 
terial which  is  deposited  by  the  blood-vessels  in  scrofula  and  phthisis.    With 
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our  viowa  of  the  niodus  operandi  of  cod-liver  oil,  it  would  of  course  l>e  contra- 
indicated  in  all  cuscri  where  there  is  existliiff  plethora,  or  a  strong  tendency  to  it. 
Tlie  medicine  ha.s  been  accused  of  having  occasionally  produced  serious  conges- 
tion of  the  lungs. 

The  dose  is  a  tablespoonful  three  or  four  times  a  day  for  adults,  a  teaspoon- 
ful  repeated  as  freciuently  for  children,  which  may  bo  gradually  increased  as  the 
stomach  will  permit,  and  continued  for  a  long  time.  It  may  be  taken  alone,  or 
mi.xed  with  some  vehicle  calculated  to  conceal  its  taste,  and  obviate  nausea. 
For  this  purpose  recourse  may  be  had  to  any  of  the  aromatic  waters,  to  the 
aromatic  tinctures,  as  the  tincture  of  orange-peel,  diluted  with  water,  or  to  a 
bitter  infusion,  as  that  of  quassia.  It  may  be  given  floating  on  the  vehicle,  or 
mixed  with  it  by  means  of  gum  or  the  yelk  of  eggs,  with  sugar,  in  the  form  of 
an  emulsion.  Perhaps  the  best  vehicle,  when  not  contraindicated,  is  the  froth  of 
porter.  Let  a  tablespoonful  of  porter  be  put  into  the  bottom  of  a  glass,  upon 
the  surface  of  this  the  oil,  and  over  all  some  of  the  froth  of  the  porter.  A  small 
piece  of  orange-peel  may  be  chewed  before  and  after  taking  the  medicine.  Va- 
rious other  methods  have  been  adopted  to  conceal  or  correct  its  taste,  and  favour 
its  administration.  Common  salt  has  been  recommended ;  but  nothing,  perhaps, 
so  etl'ectually  destroys  the  taste  as  oil  of  bitter  almonds,  of  which  one  purt  will 
answer  for  200  parts  of  the  oil ;  but  a  better  plan  is  to  shake  strongly,  in  a  flask, 
one  measure  of  the  oil  with  from  one  to  two  of  cherry-laurel  water,  according  to 
the  degree  of  otfensiveness,  and  to  separate  the  liquids  after  they  have  been  al- 
lowed to  stand  for  twenty-four  hours.  The  oil  should  be  filtered  if  not  quite  clear. 
The  medicine  has  sometimes  also  been  given  in  capsules;  but  this  must  be  a 
very  tedious  method.  M.  Dufourmantel  prepares  a  jelly  by  dissolving  half  a 
drachm  of-ichthyocolla  in  as  little  hot  water  as  possible,  and  then  gradually 
mixing  with  it  a  fluidounce  of  the  oil  with  four  drops  of  the  oil  of  anise,  taking 
care  not  to  exceed  the  heat  of  1b°  F.  (Journ.  de  Fharm.,  Juin,  1864,  p.  72.) 
The  oil  is  sometimes  applied  externally  by  friction,  and,  in  cases  of  ascarides  or 
iumbricoides,  is  injected  into  the  rectum.  It  has  been  recommended  locally  in 
chronic  articular  affections,  paraly.sis,  various  chronic  cutaneous  eruptions,  and 
in  opacity  of  the  cornea  after  the  subsidence  of  inflammation.  In  the  last-men- 
tioned affection,  one  or  two  drops  of  the  oil  are  applied  by  means  of  a  pencil 
to  the  cornea,  and  diluted,  if  found  too  stimulating,  with  olive  or  almond  oil. 
It  is  said,  when  long  used  internally,  to  occasion  sometimes  an  exanthematous 
or  eczematous  eruption.* 

♦  Cod-liver  Oil  with  Iodide  of  Iron.  A  preparation  of  cod-liver  oil,  in  which  tho  oil 
wa.s  supposed  to  hold  iodide  of  iron  in  solution,  htxs  been  considerably  used  iu  Europe, 
under  the  impression  that  such  a  combination  is  more  efficient  in  scrofulous  states  of  the 
system  than  the  pure  oil.  But  M.  Rabourdin,  of  Orleans,  France,  showed  that  the  prepa- 
ration, as  found  in  the  shops,  often  contains  no  iron;  and  his  results  were  confirmed  by 
M.  Sinimberghi,  a  pharmaceutist  of  Home,  who  states  that  tho  oil  sold  as  containing 
iodide  of  iron  was,  in  several  specinions  examined  by  him,  not  only  destitute  of  iron, 
but  was  altered  in  colour,  had  a  noxious  taste  and  smell,  was  more  or  less  thickened, 
and  was  in  fact  unfit  for  use.  He  proposes  the  following  formula,  which  he  says  yields  a 
limpid  preparation,  difibr ing  but  little  i  a  colour,  taste,  and  odour  from  tho  pure  oil,  does  not 
change  on  Keeping,  and  yet  contains  four  grains  of  iodide  of  iron  in  a  fluidounce.  Taking 
1000  parts  of  the  pure  oil,  he  separates  30  parts,  and  adds  to  this  portion  12  parts  of  pure 
ether.  Shaking  the  mixture,  which  is  exposed  to  a  slight  increase  of  temperature,  he 
sets  it  aside  for  the  moment,  and  then  rubs  together  in  a  porcelain  mortar  6-5  parts  of 
pure  protosulphate  of  iron  and  5*15  parts  of  perfectly  pure  iodide  of  potassium,  and  during 
the  trituration  adds  1  part  of  reduced  iron  to  neutralize  any  iodine  that  may  be  set  free, 
and  a  little  pure  glycerin  to  moisten  the  mixture.  When  the  double  decomjwsition  has 
taken  place,  which  is  usually  completed  in  two  minutes,  he  gradually  adds  to  tho  mix- 
ture one-third  of  etherized  oil  prepared  as  above,  and  one-third  of  the  original  coil-liver 
oil  remaining,  and,  mixing  these  well  together,  fills  with  the  mixture  a  glass  bottle, 
which  is  kept  well  closed  till  tho  precipitate  has  subsided.  Tho  clear  oil  is  then  poured 
off,  and  the  process  is  repeated  a  second  and  a  third  time  by  adding  asecond  and  third  por- 
tion of  the  etherized  oil  and  pure  oil  to  tho  precipitate.  Tho  whole  is  now  put  into  » 
bottle  which  it  precisely  fills,  and,  having  been  allowed  to  stand  ten  days,  is  filtered, 
and  kept  in  well-stopped  bottles.  (Pharm.  Journ.  and  Trans.,  2d  ser.,  viii.  277.) 

Ferruginous  Cod-liver  Oil.  M.  Kicker  prepares  this  medicine  as  follows.    Having  sa- 
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The  olein  of  cod-liver  oil  has  been  recommended  by  Dr.  Arthur  Leared, 
when  the  oil  itself  disagrees  with  the  stomach.  He  has  found  it  to  produce  the 
same  remedial  effects,  and  to  be  much  better  borne.  It  may  be  given  in  the  same 
dose.  A  solution  of  quinia  in  the  oil  has  been  proposed  in  cases  where  the  two 
medicines  are  jointly  indicated.  It  may  be  made  by  adding  the  freshly  precipi- 
tated alkaloid  to  the  oil,  in  the  proportion  of  two  grains  to  a  fluidounce,  and 
heating  them  together,  by  means  of  a  water-bath,  until  the  mixture  becomes 
quite  clear. 

It  has  been  thought  that  the  efficacy  of  cod-liver  oil  is  greatly  enhanced  by 
augmenting  the  proportion  of  certain  active  principles  naturally  contained  in 
it;  and  a  preparation  of  this  kind,  known  as  Fougera^s  cod-liver  oil,  each  pint 
of  which  contains  eight  grains  of  iodine,  one  grain  of  bromine,  and  one  of  phos- 
phorus, has  been  extensively  used  in  this  country,  and  is  highly  praised  in  some 
of  our  journals.  (Med.  and  Surg.  Beporter,  May  2,  1868,  p.  397.)*  W 

OLEUM  MYRISTIC^.  U.S.,Br. 
Oil  of  Nutmeg.    Volatile  Oil  of  Nutmeg. 

The  volatile  oil  obtained  from  the  kernels  of  the  fruit  of  Myristica  fragrans 
(Houttuyn).  U.  S.  The  oil  distilled  in  Britain  from  nutmeg.  Br. 
See  MYRISTICA. 

ponified  100  parts  of  the  oil  with  70  parts  of  solution  of  soda  of  the  sp.  gr.  1-33,  he  adds  to 
the  soap  100  parts  of  a  solution  of  common  salt  of  25  to  100.  The  mixture  is  placed  upon 
a  cloth  and  expressed.  Of  the  residue  60  parts,  dissolved  in  500  of  distilled  water,  are 
precipitated  by  a  solution  of  15  parts  of  sulphate  of  iron  in  100  of  water.  The  insoluble 
ferruginous  precipitate  which  forms  is  washed  upon  a  linen  cloth  and  expressed.  The 
process  is  completed  by  dissolving  30  parts  of  this  soap  in  500  of  cod-liver  oil,  and  filter- 
ing. The  resulting  oil  is  of  a  brown  colour,  and  30  parts  contain  62  thousandths  of  one 
part  of  iron,  equivalent  to  about  three  grains  to  a  pint.  (Journ.  de  Pharm.  et  de  Chim., 
4e8er.,v.  57,  A.D.  1857.) 

Extract  of  Cod  Liver.  Under  the  name  of  Geoffroy^s  Dragees  of  Cod-liver  Extract,  a 
medicine  has  been  patented  in  England,  and  recently  attracted  some  attention,  consisting 
essentially  of  an  extract  obtained  by  evaporating  the  watery  liquid  which  escapes  from 
the  cod  liver  when  the  oil  is  extracted.  Mr.  Squire  obtained  one  pound  of  this  watery 
fluid  from  twenty-eight  pounds  of  the  liver,  and  by  its  evaporation  12  per  cent,  of  extract. 
Mr.  John  Barr,  one  of  the  patentees,  states  that  livers  properly  treated  yield  much  more 
watery  liquid  than  here  stated,  and  that  the  liquid  gives  15  per  cent,  of  extract.  Now, 
if,  as  some  suppose,  the  virtues  of  cod-liver  oil  depend  upon  principles  extracted  with  it 
from  the  liver  independently  of  the  pure  oil,  there  is  every  reason  to  believe  that  these 
principles  exist  to  a  certain  extent  in  the  watery  fluid  referred  to,  and  consequently  that 
the  preparation  under  consideration  may  have  important  powers,  and  prove  highly  use- 
ful as  a  medicine.  This,  however,  is  a  point  to  be  determined  only  by  experience  ;  and 
all  that  can  be  said  at  present  is  that  the  medicine  is  worthy  of  a  trial.  The  follow- 
ing is  given  as  the  chemical  constitution  of  the  extract ;  in  100  parts  60-62  of  fish-bile 
constituents,  2-545  of  propylamin,  6-0  of  acetic,  lactic,  and  butyric  acids,  2-09  of  phos- 
phorus and  phosphoric  acid,  0-2  of  sulphur  and  sulphuric  acid,  0-154  of  iodine,  1-525  of 
chlorine  with  a  trace  of  bromine,  1-17  of  soda,  0  366  of  magnesia,  0-510  of  lime,  0-211 
of  potassa,  2-862  of  ammonia,  and  21-847  of  water,  including  loss.  Five  grains  of  the 
extract  are  announced  as  equal  in  medicinal  virtues  to  a  tablespoonful  of  cod-liver  oil.  It 
is  prepared  for  use  in  the  form  of  pills,  which  consist  of  six  parts  of  the  extract,  five 
of  cacao  butter,  and  one  of  sugar.  (^Chem.  News,  Dec,  1,  1865,  p.  264,  and  Jan.  5,  1866, 
p.  10.) 

Cleansing  Cod-Liver  Oil  Bottles.  Prof.  Procter  has  found  benzine  the  best  material 
for  this  purpose,  with  the  addition  of  poarlash,  lime,  and  boiling  water.  The  practical 
pharmaceutist  is  referred  for  the  details  of  the  process  to  the  Am.  Journ.  of  Pharm., 
Kov.  1868,  p.  509.   [Notes  to  the  thirteenth  edition.) 

*  Dugong  Oil.  An  oil  has  been  brought  into  notice,  as  a  substitute  for  cod-liver  oil,  ob- 
tained from  two  species  o{ Halecore,  H.  Australis  (Owen)  and  H.  Dugong  [Illig.),  cetaceous 
animals  inhabiting  the  rivers  and  bays  of  Northern  and  Eastern  Australia,  and  many  of 
the  East  India  islands.  The  flesh  of  these  animals  is  said  to  be  delicate  and  palatable, 
and  valued  for  food.  The  oil  is  obtained  by  boiling  the  superficial  fat.  It  is  bland  and 
sweet,  and  free  from  disagreeable  taste  and  smell,  so  that  it  may  be  taken  more  freely  than 
cod-liver  oil,  which  it  is  thought  to  equal  in  virtues.    It  was  introduced  into  use  by  Mr. 
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This  oil  is  obtained  from  powdorod  nutmogH  by  distillation  with  water.  A 
better  method,  accordinj?  to  M.  J.  Cloez,  who  ban  carefully  examined  the  sub- 
ject of  oil  of  nutmeg,  is  to  exhaust  the  powder  with  bisulphuret  of  carboil  or 
ether,  distil  off  the  solvent  by  means  of  a  water-bath,  and  expose  the  butter- 
like residue  to  a  current  of  steam,  the  vapour  i)einj?  conveyed  into  a  refrige- 
rated receiver  where  it  condenses.  {Journ.  de  r/iarni.,  Fev.  18<54,  p.  150.)  Oil 
of  nutmeg  is  colourless  or  of  a  pale-straw  colour,  limpid,  lighter  than  water, 
ftoluble  in  alcohol  and  ether,  with  a  pungent  spicy  taste,  and  a  strong  smell 
of  nutmeg.  The  sp.gr.  is  stated  differently  at  0-920  and  0948.  It  consists 
of  two  oils,  which  may  be  separated  by  agitation  with  water,  one  rising  to 
the  surface,  the  other  sinking  to  the  bottom.  Upon  standing  it  deposits  a  crys- 
talline stearoi)tcnc,  which  is  called  by  John  myrislicin.  M.  Cloez  found  that, 
when  the  oil  was  distilled  at  a  temperature  below  347°  F.,  there  came  over  95 
per  cent,  of  a  liquid,  which,  when  treated  with  a  little  caustic  potassa  and  subse- 
quently distilled  from  a  little  sodium,  in  order  to  separate  traces  of  a  compound 
of  o.xygen,  was  a  pure  colourless  carbohydrogen,  remaining  liquid  at  zero  of  F., 
of  the  sp.  gr.  0-853  at  59°  F.,  and  corresponding  in  composition  with  pure  oil  of 
turpentine,  having  the  formula  Cj^H,,.  Itdiffers,  however,  in  yielding,when  acted 
on  by  a  current  of  muriatic  acid  gas,  a  liquid  instead  of  solid  compound  with 
the  acid.  In  this  purified  state  the  oil  has  an  odour  recalling  that  of  nutmeg,  but, 
when  the  oil  is  diluted, approachingto  that  of  the  oil  of  lemons.  It  absorbs  oxygen 
slowly,  losing  its  fluidity.  Chlorine  and  bromine  act  on  it  vigorously,  nitric  acid 
violently  with  the  disengagement  of  red  vapours,  and  concentrated  sulphuric  acid 
dissolves  and  darkens  it.  (Ibid.,Tp.  150-2.)  The  oil  may  be  used  for  the  same  pur- 
poses as  nutmeg,  in  the  dose  of  two  or  three  drops ;  but  is  not  often  employed. 

OJ".  Prep.  Pilula  Aloes  Socotrinae,  Br.;  Spiritus  Ammonise  Aromaticus ; 
Spiritus  MyristicoB,  lir.  W. 

OLEUM  OLIV^.  U.S., Br. 
Olive  Oil* 

The  oil  obtained  from  the  fruit  of  Olea  Europaea.  U.  S.  The  oil  expressed 
in  the  South  of  Europe  from  the  ripe  fruit  of  Olea  europaea.  Br. 

Huilo  d'oUve,  Fr.;  Olivenol,  Germ.;  Olio  dello  olive,  Jtal.;  Aceyte  de  o\iva»,  Span. 

Olea.  Sex,  Syst.  Diandria  Monogynia.  —  Nat.Ord.  Oleaceae. 

Oen.Gh.  (7oro//afour-cleft,withsubovate segments.  Drw/)e one-seeded.  Willd. 

Olea  Europaea.  Willd.  Sp.  Plant,  i.  44  ;  Woodv.  Med.  But.  p.  280,  t.  98.  This 
valuable  tree  is  usually  from  fifteen  to  twenty  feet  in  height,  though  sometimes 
much  larger,  especially  in  Greece  and  the  Levant.  It  has  a  solid,  erect,  unequal 
stem,  with  numerous  straight  branches,  covered  with  a  grayish  bark.  The 
leaves,  which  stand  opposite  to  each  other  on  short  footstalks,  are  evergreen, 
firm,  lanceolate,  entire,  two  or  three  inches  in  length,  with  the  edges  somewhat 
reverted,  smooth  and  of  a  dull-green  colour  on  their  upper  surface,  whitish  and 
almost  silvery  beneath.  The  flowers  are  small,  whitish,  and  disposed  in  oppo- 
site axillary  clusters,  about  half  as  long  as  the  leaves,  and  accompanied  with 
small,  obtuse,  hoary  bractes.  The  fruit  or  olive  is  a  smooth,  oval  drupe,  green- 
ish at  first,  but  of  a  deep-violet  colour  when  ripe,  with  a  fleshy  pericarp,  and  a 
very  hard  nut  of  a  similar  shape.  Clusters  of  not  less  than  thirty  flowers  yield 
only  two  or  three  ripe  olives. 

The  olive  tree,  though  believed  by  some  to  have  been  originally  from  the  Le- 
vant, flourishes  at  present  in  all  the  countries  bordering  on  the  Mediterranean, 
and  has  been  cultivated  from  time  immemorial  in  Spain,  the  south  of  France, 
and  Italy.  It  begins  to  bear  fruit  after  the  second  year,  is  in  full  bearing  at  six 
years,  and  continues  to  flourish  for  a  century.  There  are  several  varieties,  dis- 
tinguished by  the  form  of  the  leaves,  and  the  shape,  colour,  and  size  of  the  fruit. 

W.  Hohbs,  a  surgeon  of  Brisbane,  on  Moreton  Bftv.  {Chem.  News,  Jan.  28, 1860,  p.  87,  and 
Am.  Journ.  of  Pharm.,  July,  1858,  p.  335,  and  May,  1860,  p.  230.)— .Vote  to  the  twelfth 
edition. 
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The  variety  longifoUa  of  Willdenow  is  said  to  be  chiefly  cultivated  in  Italy  and 
the  south  of  France,  and  the  latifolia  in  Spain.  The  latter  bears  much  larger 
frui't  than  the  former ;  but  the  oil  is  less  esteemed. 

The  leaves  and  bark  of  the  olive  tree  have  an  acrid  and  bitterish  taste,  and 
nave  been  employed  as  substitutes  for  cinchona,  though  with  no  great  success. 
Attention  has  recently  been  called,  in  France,  to  a  hydro-alcoholic  extract  of 
the  leaves,  as  having  considerable  febrifuge  powers.  In  the  quantity  of  from 
ten  to  twenty  grains  daily,  in  divided  doses,  it  has  been  found  useful  in  prevent- 
ing the  hectic  paroxysms.  In  hot  countries,  a  substance  resembling  the  gum- 
resins  exudes  spontaneously  from  the  bark.  It  was  thought  by  the  ancients  to 
possess  useful  medicinal  properties,  but  is  not  now  employed.  Analyzed  by 
Pelletler,  it  was  found  to  contain  resin,  a  little  benzoic  acid,  and  a  peculiar  prin- 
ciple analogous  to  gum,  which  has  been  named  olivile.  But  the  fruit  is  by  far 
the  most  useful  product.  In  the  unripe  state  it  is  hard  and  insupportably  acrid; 
but,  when  macerated  in  water  or  an  alkaline  solution,  and  afterwards  introduced 
into  a  solution  of  common  salt,  it  loses  these  properties,  and  becomes  a  pleasant 
and  highly  esteemed  article  of  diet.  Mannite  has  been  found  in  all  parts  of  the 
tree  while  in  vital  activity,  as  in  the  green  leaves  and  unripe  fruit,  but  cannot 
be  detected  in  the  yellow  fallen  leaves,  nor  in  the  perfectly  ripe  fruit.  {Am.  J.  of 
Pharm.,  March,  1866,  p.  179.)  The  pericarp,  or  fleshy  part  of  the  ripe  olive, 
abounds  in  a  fixed  oil,  which  constitutes  its  greatest  value,  and  for  which  the 
tree  is  chiefly  cultivated  in  Southern  Europe.  In  the  unripe  olive  a  peculiar 
green  substance,  together  with  mannite,  has  been  found  by  M.  S.  de  Lutz,  both 
of  which  disappear  as  the  fruit  ripens,  being  probably  converted  into  oil,  which 
now  takes  their  place.  {Journ.  de  Pharm.,  Juin  and  Dec.  1862.)  The  oil  is  ob- 
tained by  first  bruising  the  olives  in  a  mill,  and  then  submitting  them  to  pressure. 
The  product  varies  much,  according  to  the  state  of  the  fruit,  and  the  circum- 
stances of  the  process.  The  best,  called  virgin  oil,  is  obtained  from  the  fruit 
picked  before  perfect  maturity,  and  immediately  pressed.  It  is  distinguished  by 
its  greenish  hue.  The  common  oil  used  for  culinary  purposeS^,  and  in  the  manu- 
facture of  the  finest  soaps,  is  procured  from  very  ripe  olives,  or  from  the  pulp 
of  those  which  have  yielded  the  virgin  oil.  In  the  latter  case  the  pulp  is  thrown 
into  boiling  water,  and  the  oil  removed  as  it  rises.  An  inferior  kind,  employed 
in  the  arts,  especially  in  the  preparation  of  the  coarser  soaps,  plasters,  unguents, 
&c.,  is  afforded  by  fruit  which  has  been  thrown  into  heaps,  and  allowed  to  fer- 
ment for  several  days,  or  by  the  marc  left  after  the  expression  of  the  finer  kinds 
of  oil,  broken  up,  allov*^ed  to  ferment,  and  again  introduced  into  the  press.  The 
remarks  made  under  the  head  of  Oleum  Myristicae  (page  605),  in  relation  to 
the  extraction  of  that  oil  by  means  of  bisulphuret  of  carbon,  are  applicable 
also  to  olive  oil. 

Olive  oil  is  imported  in  glass  bottles,  or  in  flasks  surrounded  by  a  kind  of  net- 
work of  grass,  and  usually  called  Florence  flasks.  The  best  comes  from  the 
south  of  France,  where  most  care  is  exercised  in  the  choice  of  the  fruit. 

Properties.  The  pure  oil  is  an  unctuous  liquid,  of  a  pale-yellow  or  greenish- 
yellow  colour,  with  scarcely  any  smell,  and  a  bland,  slightly  sweetish  taste.  Its 
sp.  gr.  is  0"9153.  It  is  soluble  in  twice  its  volume  of  ether,  but  is  only  partially 
soluble  in  alcohol,  at  least  unless  this  liquid  be  in  very  large  proportion.  It  be- 
gins to  congeal  at  38°  F.  At  a  freezing  temperature  apart  of  it  becomes  solid, 
and  the  remainder,  retaining  the  liquid  consistence,  may  be  separated  by  press- 
ure, or  by  the  agency  of  cold  alcohol,  which  dissolves  it.  The  concrete  portion 
has  been  found  by  MM.  Pelouze  and  Boudet  to  be  a  definite  compound  of  mar- 
garin  and  olein;  the  liquid  portion  is  uncombined  olein.  According  to  Bracon- 
not,  the  oil  contains  12  per  cent,  of  olein,  and  28  of  margarin.  Olive  oil  is  solid- 
ified by  nitrous  acid  and  nitrate  of  mercury,  and  converted  into  a  peculiar  fatty 
substance,  called  ela'idin.  The  olein  of  all  oils  which  have  not  the  drying  pro- 
perty undergoes  the  same  change,  when  acted  on  by  nitrous  acid ;  and  the  singu- 
lar fact  is  stated  by  MM.  Pelouze  and  Boudet,  that  the  margarin  of  olive  oil, 
combined  as  it  is  with  olein,  is  converted  by  that  acid  into  elaidin,  while  the 
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saino  principle,  iu  a  state  of  purity,  is  not  affected  by  it.  {^Journ.  de  Pharm., 
xxiv.  391.)* 

Olivo  oil,  when  exposed  to  the  air,  is  apt  to  become  rancid,  acquiring  a  dis- 
ap^reeable  smell,  a  sharp  taste,  a  thicker  consistence,  and  a  deeper  colour  ;  and 
the  chanf^o  is  promoted  by  heat.  It  is  frequently  a<hilterated  with  the  cheaper 
fixed  oil.s,  especially  with  that  of  poppies  ;  but  the  adulteration  may  be  easily 
detected  by  reducini?  the  temperature  to  the  freezinj^  point.  As  other  oils  are 
less  readily  cong-ealed  than  tlio  olive  oil,  the  dej^ree  of  its  purity  will  l)e  indi- 
cated by  the  dejj^ree  of  concretion.  Another  mode  has  been  indicated  l)y  M. 
Poutet.  founded  on  the  property  possessed  by  supornitrate  of  mercury  of  solidi- 
fying the  oil  of  olives,  without  a  similar  influence  upon  other  oils.  Six  parts  of 
mercury  are  dissolved  at  a  low  temperature  in  seven  and  a  half  parts  of  nitric 
acid  of  the  sp.  gr.  1-35  ;  and  this  solution  is  mixed  with  the  suspected  oil  in  the 
proportion  of  one  part  to  twelve,  the  mixture  being  occasionally  shaken.  If  the 
oil  is  pure,  it  is  converted  after  somo  hours  into  a  yellow  solid  mass ;  if  it  con- 
tains a  minute  proportion,  even  so  small  as  a  twentieth,  of  poppy  oil,  the  result- 
ing mass  is  much  less  firm;  and  a  tenth  prevents  a  greater  degree  of  consistence 
than  oils  usually  acquire  when  they  concrete  by  cold.  M,  Gobel  has  invented 
an  instrument  which  he  calls  the  elaioraeter,  by  which  the  smallest  quantity 
of  poppy  oil  can  be  detected.  (See  Am.  Journ.  of  Pharm.,  xvi.  24.)  According 
to  M.  Marchand,  strong  sulphuric  acid  produces  with  poppy  oil  a  lemon-yellow 
colour,  which  rapidly  becomes  darker,  and,  after  ten  or  fifteen  minutes,  is  fol- 
lowed by  tints  of  rose-colour  and  bright  violet,  which  are  never  afforded  with 
the  same  reagent  by  pure  olive  oil.  {Ibid.,  xxvi.  432.)  The  presence  of  colza 
oil  may  be  detected  by  the  test  of  nitrate  of  silver,  as  stated  under  the  head  of 
Oleum  Amygdalae  Dulcis(pa(/e  591).  M.  Diesel  states  that  the  pure  oil  is  coloured 
green  by  common  nitric  acid ;  whereas,  if  mixed  with  rape  oil,  it  is  rendered  of  a 
yellowish-gray  colour.  (Arch,  der  Pharm., x\v\.2S1.)  According  to  M.  Bchrens, 
whose  statement  is  confirmed  by  MM.  Guibourt  and  Reveil,  the  presence  of  oil 
of  sesamum  is  known  by  the  beautiful  deep-green  colour  immediately  produced, 
when  the  suspected  oil  is  added,  in  equal  weight,  to  a  mixture  of  equal  parts  of 
sulphuric  and  nitric  acids ;  which  acids  cause  with  the  pure  oil,  at  first,  a  bright- 
yellow  colour.  (Journ.  de  Pharm.,  3o  sen,  xxiv.  351.)  Immense  quantities  of 
lard  oil  are  said  to  be  exported  from  this  country  to  France,  and  employed  in 
the  adulteration  of  olive  oil.  The  reaction  with  nitric  acid  would  probably  serve 
to  detect  this  adulteration,  which,  however,  in  a  pharmaceutical  point  of  view, 
is  of  little  inconvenience. 

M.  A.  Lailler,  a  French  pharmaceutist,  has  found  in  the  joint  action  of 
chromic  and  nitric  acids  a  test  by  which  he  believes  that  olive  oil  can  be 
distinguished  from  most  other  oils.  If  a  mixture  of  two  parts  of  liquid  chromic 
acid  at  the  eighth,  and  one  of  nitric  acid  of  40°,  in  the  quantity  of  30  grains,  be 
agitated  in  a  glass  tube  with  two  drachms  of  olive  oil,  there  will  be  no  oxida- 
tion nor  any  disengagement  of  heat,  but  at  the  end  of  forty-eight  hours,  at  most, 
a  beginning  of  concretion,  which  in  some  days  becomes  complete,  and  is  followed 
by  the  entire  absoq)tion  of  the  reagent  by  the  oil  and  a  blue  coloration  of  tho 
latter.  Every  specimen  of  olive  oil  which  does  not  present  these  phenomena 
completely  must  be  considered  as  falsified.  (Journ.  de  Pharm.  et  de  Chim.,  4e 
ser.,  i.  pp.  187-8.) 

Medical  Properties  and  Uses^.  Olive  oil  is  nutritious  and  mildly  laxative,  and 
is  occasionally  given  in  cases  of  irritable  intestines,  when  the  patient  objects  to 
more  disagreeable  medicines.  Taken  into  the  stomach  in  large  quantities,  it 
serves  to  involve  acrid  and  poisonous  substances,  and  mitigate  their  action.    It 

*  The  following  table  gives  tho  solubility  of  various  alkaloids  in  olive  oil  as  ascertained 
by  Pettenkoffer.    At  tho  ordinary  teniperuturo,  100  parts  of  the  oil  dissolve  of 


Morphia 000 

Narcotina 0-25 

Cinchonia 100 


Quinia 4-20 

Strychnia 100 

Brucia 1-78 


Atropitt 2-62 

Veratria 178 


{^Journ.  de  Pharm.,  Juin,  1859,  p.  48G.) — Note  to  the  twelfth  edition. 
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has  also  been  recommended  as  a  remedy  for  worms,  and  is  a  very  common  in- 
jrredient  in  laxative  enemata.  Externally  applied,  it  is  useful  in  relaxing  the 
skin,  and  sheathing  irritated  surfaces  from  the  action  of  the  air;  and  is  much 
employed  as  a  vehicle  or  diluent  of  more  active  substances.  In  the  countries 
bordering  on  the  Mediterranean,  it  is  thought,  when  smeared  over  the  skin,  to 
afford  some  protection  against  the  plague ;  and  applied  warm,  by  means  of  fric- 
tion over  the  surface,  is  said  to  be  useful  as  a  remedy  in  the  early  stages  of  that 
complaint.  But  the  most  extensive  use  of  olive  oil  is  in  pharmacy,  as  a  con- 
stituent of  liniments,  ointments,  cerates,  and  plasters. 

The  dose  as  a  laxative  is  from  one  to  two  fluidounces. 

Off.Frep.  CataplasmaLini,  Br.;  Charta  Epispastica,  5r.;  Ceratura  Cetacei, 
U.H.;  Cerat.  Plumbi  Subacetatis,  U.S.;  Cerat.  Saponis,  U.S.;  Eraplastrum 
Ammoniaci  cum  Hydrargyro;  Empl.  Cerati  Saponis,  7ir.;  Empl.  Hydrargyri; 
Emp.  Picis,  7?r.;  Emp.  Plumbi;  Enema  Magnesiae  Sulphatis,  i?r.;  Linimentum 
Ammonias ;  Linimentum  Calcis,  i??-.;  Linimentum  Camphorse ;  Unguentum 
Cantharidis,  Br.;  Unguent.  Hydrargyri  Compositum,  Br.;  Unguent.  Hydrar- 
gyri Nitratis,  Br.;  Unguent.  Veratriae,  Br.  W. 

OLEUM  RICINI.  U.S,Br. 

Castor  Oil. 

The  oil  obtained  from  the  seeds  of  Ricinus  communis.  U.  S.  The  oil  expressed 
from  the  seeds.  Br. 

Huilc  de  ricin,  Fr.;  Eicinuscl,  Germ.;  Olio  di  ricino,  Ital.;  Aceyle  de  ricmo,  Span. 

Ricinus.    Se.x.  Syst.  Monoecia  Monadelphia.  —  Nat.  Ord.  Euphorbiaceas. 

Gen.  Ch.  Male.  Calyx  five-parted.  Corolla  none.  Stamens  numerous.  Fe- 
male. Calyx  three-parted.  Coi'olla  none.  Styles  three,  bifid.  Capsules  three- 
celled.   Seed  one.    Willd. 

JRicmus  communis.  Willd.  Sp.  Plant,  iv.  564;  Woodv.  Med.  Bot.-p.  624,  t. 
221.  The  castor  oil  plant,  or  palma  Christi,  attains  in  the  East  Indies  and 
Africa  the  character  of  a  tree,  and  rises  sometimes  thirty  or  forty  feet.  In  the 
temperate  latitudes  of  North  America  and  Europe  it  is  annual;  though  M. 
Achille  Richard  saw,  in  the  south  of  France,  in  the  vicinity  of  Nice,  on  the  sea- 
coast,  a  small  wood  consisting  entirely  of  what  he  supposed  to  be  this  species  of 
Ricinus.*  The  following  description  applies  to  the  plant  as  cultivated  in  cool 
latitudes.  The  stem  is  of  vigorous  growth,  erect,  round,  hollow,  smooth,  glau- 
cous, somewhat  purplish  towards  the  top,  branching,  and  from  three  to  eight  feet 
or  more  in  height.  The  leaves  are  alternate,  peltate  or  supported  upon  foot- 
stalks inserted  into  their  lower  disk,  palmate  with  seven  or  nine  pointed  serrate 
lobes,  smooth  on  both  sides,  and  of  a  bluish-green  colour.  The  flowers  are 
moncecious,  stand  upon  jointed  peduncles,  and  form  a  pyramidal  terminal  ra- 
ceme, of  which  the  lower  portion  is  occupied  by  the  male  flowers,  the  upper  by 
the  female.  Both  are  destitute  of  corolla.  In  the  male  flowers  the  calyx  is 
divided  into  five  oval,  concave,  pointed,  reflected,  purplish  segments ;  and  en- 
closes numerous  stamens,  united  into  fasciculi  at  their  base.  In  the  female  the 
calyx  has  three  or  five  narrow  lanceolate  segments;  and  the  ovary,  which  is 
roundish  and  three-sided,  supports  three  linear,  reddish  stigmas,  forked  at  their 
apex.  The  fruit  is  a  roundish  glaucous  capsule,  with  three  projecting  sides, 
covered  with  tough  spines,  and  divided  into  three  cells,  each  containing  one 
seed,  which  is  expelled  by  the  bursting  of  the  capsule. 

This  species  of  Ricinus  is  a  native  of  the  East  Indies  and  Northern  Africa, 

*  "While  at  Montpellier,  in  France,  in  the  spring  of  1861,  the  author  was  assured  by 
Dr.  Martius,  Professor  of  Botany  in  the  University  of  that  city,  that  the  species  seen  by 
Eichard,  forming  a  grove  in  the  south  of  France,  was  not,  as  believed  by  that  botanist, 
the  Ricinus  communis,  but  the  Ricinus  Af7'ieanus.  This  Prof.  Martius  knew  from  personal 
observation ;  and  he  stated,  moreover,  that  all  the  plants  of  th«  genus  Ricinus  growing 
wild  on  the  borders  of  the  Mediterranean  were  of  this  species,  viz.,  the  R.  Africanu.s. 
{^Note  to  Vie  twelfth  edition.) 
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naturalized  in  the  West  Indies,  and  cultivated  in  various  parts  of  the  world,  in 
few  countries  more  largely  than  in  the  United  States.  New  Jerwey,  Virginia, 
North  Carolina,  and  the  States  upon  the  right  bank  of  the  Ohio,  especially  Illi- 
nois, are  the  sections  in  which  it  is  most  abundant.  It  has  also  been  introduced 
into  California.  The  flowers  appear  in  July,  and  the  seeds  ripen  successively 
in  August  and  September.  A  decoction  of  the  leaves  is  said  to  be  employed 
effectively  in  the  Cape  Verde  Islands,  as  a  local  application  to  the  breast,  for 
promoting  the  secretion  of  milk;  and  an  infusion  of  the  leaves  has  been  given 
Internally  by  Dr.  Routh,  with  great  supposed  success,  for  producing  the  same 
effect  in  lying-in  women  with  deficiency  of  milk.  {London  Lancet,  Dec.  24, 
1859.)    The  ofiBcinal  part  is  the  fixed  oil  extracted  from  the  seeds. 

1.  The  Seeds.  These  are  about  as  large  as  a  small  bean,  oval,  compressed, 
obtuse  at  the  extremities,  very  smooth  and  shining,  and  of  a  grayish  or  ash 
colour,  marbled  with  reddish-brown  spots  and  veins.  At  one  end  of  the  seed  is 
a  small  yellowish  tubercle,  from  which  an  obscure  longitudinal  ridge  proceeds 
to  the  opposite  extremity,  dividing  the  side  upon  which  it  is  situated  into  two 
flattish  surfaces.  In  its  general  appearance  the  seed  is  thought  to  resemble  the 
insect  called  the  tick,  the  Latin  name  of  which  has  been  adopted  as  the  generic 
title  of  the  plant.  Its  variegated  colour  depends  upon  a  very  thin  pellicle,  closely 
investing  a  hard,  brittle,  blackish,  tasteless,  easily  separable  shell,  within  which 
is  the  kernel,  highly  oleaginous,  of  a  white  colour,  and  a  sweetish  taste,  suc- 
ceeded by  a  slight  degree  of  acrimony.  The  seeds  easily  become  rancid,  and 
are  then  unfit  for  the  extraction  of  the  oil,  which  is  acrid  and  irritating.  In  100 
parts  Geiger  found,  exclusive  of  moisture,  2382  parts  of  envelope,  and  6909 
of  kernel.  These  69-09  parts  contained  4619  of  fixed  oil,  2'40  of  gum,  2000 
of  starch  and  lignin,  and  0  50  of  albumen.  Mr.  Henry  Bower  could  find  no 
starch,  but  separated  from  the  seeds  an  albuminoid  principle,  which  acted  with 
amygdalin  and  water  like  emulsin,  producing  the  odour  of  oil  of  bitter  almonds, 
though  in  a  less  degree.  {Am.  Journ.  of  P harm.,  xxvi.  208.)  It  is  highly  proba- 
ble that  it  is  this  principle  which,  acting  as  a  ferment  on  the  oily  matter  of  the 
seeds,  gives  rise  to  changes  in  its  nature  which  render  them  rancid.  More  re- 
cently, Mr.  G.  J.  Scattergood  found  the  odour  of  castor  oil  to  be  developed  in  the 
beans  when  bruised  with  water,  and  much  more  powerfully  in  those  long  kept 
than  in  the  fresh.  The  water  distilled  from  the  seeds  has  a  peculiar  nauseous 
odour,  quite  distinct  from  that  of  the  oil.  (76id.,xxviii.  207.)* 

Taken  internally  the  seeds  are  powerfully  cathartic,  and  often  emetic.  Two 
or  three  are  sufficient  to  purge,  and  seven  or  eight  act  with  great  violence. 
This  property  depends  upon  an  acrid  principle,  which  has  by  some  been  thought 
to  exist  exclusively  in  the  integuments,  by  others  in  the  embryo.  But  it  is  now 
satisfactorily  ascertained  that  the  integuments  are  inert ;  and  Guibourt  main- 
tains that  the  principle  alluded  to  pervades  the  whole  kernel,  in  connection  with 

*  Rieinia  or  Ricinin.  Professor  Tuson  has  recently  announced  the  discovery  in  the 
seeds  of  a  peculiar  alkaloid,  which  he  proposes  to  name  ricmine,  but  which  should  be  called' 
rieinia.  To  obtain  it,  the  crushed  seeds  are  exhausted  by  successive  portions  of  boiling 
water ;  the  decoction  is  filtered  through  wet  muslin  ;  the  filtered  liquid  is  evaporated  to 
dryness  over  a  water-bath ;  the  extract  thus  obtained  is  exhausted  by  boiling  alcohol ;  the 
alcoholic  solution  is  allowed  to  cool,  then  filtered  to  separate  a  little  resinous  matter,  and 
lastly  concentrated  and  permitted  to  stand.  In  the  course  of  some  hours,  a  mass  of  nearly 
white  crystals  is  denosited,which  when  recrystallized  from  alcohol,  and  decolorized  by  ani- 
mal charcoal,  are  the  alkaloid  in  a  pure  state.  Eicinine  crystallizes  in  rectangular  prisms 
and  tables,  has  a  feebly  bitter  taste,  somewhat  resembling  that  of  bitter  almonds,  is  fusible 
and  crystallizes  on  cooling,  volatilizable  unchanged,  inflammable,  soluble  most  readily  in 
water  and  alcohol,  and  very  slightly  in  ether  or  benzole.  Heated  with  hydrate  of  potassa  it 
evolves  ammonia,  and  therefore  contains  nitrogen.  It  appei>rs  to  combine  with  sulphuric, 
nitric,  and  muriatic  acids.  But  a  more  accurate  investigation  is  needed,  before  it  can  be 
admitted  to  be  undoubtedly  a  distinct  and  pure  alkaloid.  A  minute  quantity  is  said  to  be 
obtained  from  castor  oil  by  shaking  it  with  water,  evaporating  the  liquid,  treatingthe  resi- 
due with  boiling  benzole,  and  allowing  the  solution  to  evaporate  spontaneously.  Professor 
Tuson  does  not  claim  for  the  new  alkaloid  the  possession  of  purgative  properties.  Two 
grains  given  to  a  rabbit  produced  no  observable  effect.  (A'bte  to  the  twelfth  edition.) 
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the  oil.  This  principle  is  considered  by  some  as  volatile,  and  is  said  to  be  dis- 
sipated by  the  heat  of  boiling  water.  This  view  is  strengthened  by  the  experi- 
ments of  Mr.  Scattergood  above  referred  to ;  as  the  water  distilled  from  the 
seeds  proved  decidedly  purgative  in  the  dose  of  half  a  fluidounce,  and  in  twice 
the  quantity  both  purged  and  vomited.  The  same  experimenter  found  that  the 
residue,  after  the  seeds  had  been  exhausted  by  ether  and  alcohol,  was  inert  in 
the  dose  of  28  grains ;  and  the  ethereal  extract  proved  a  mild  cathartic  in  the 
dose  of  from  two  to  five  fluidrachms.  After  expression  of  the  oil,  and  treat- 
ment with  pure  alcohol,  M.  Calloud  found  the  residue  to  be  powerfully  emetic 
in  the  quantity  of  30  grains,  taken  in  two  doses.  {Journ.  de  Phar-vi.,  3e  ser., 
xiv.  190.)  M.  Parola  states  that  ether  also  is  incapable  of  extracting  the  acrid 
emetic  principle  from  the  seeds.  At  a  temperature  much  above  212°  the  oil 
itself  becomes  altered,  and  acquires  acrid  properties. 

2.  The  Oil.  This  may  be  extracted  from  the  seeds  in  three  ways  ;  1.  by  de- 
coction, 2.  by  expression,  and  3.  by  the  agency  of  alcohol  or  other  solvent. 

The  process  by  decoction,  which  has  been  practised  in  the  East  and  West 
Indies,  consists  in  bruising  the  seeds,  previously  deprived  of  their  husk,  and  then 
boiling  them  in  water.  The  oil,  rising  to  the  surface,  is  skimmed  or  strained 
off,  and  afterwards  again  boiled  with  a  small  quantity  of  water  to  dissipate  the 
acrid  pripciple.  To  increase  the  product  it  is  said  that  the  seeds  are  sometimes 
roasted.  The  oil  is  thus  rendered  brownish  and  acrid  ;  and  the  same  result  takes 
place  in  the  second  boiling,  if  care  is  not  taken  to  suspend  the  process  soon  after 
the  water  has  been  evaporated.  Hence  it  happens  that  the  West  India  oil  has 
generally  a  brownish  colour,  an  acrid  taste,  and  irritating  properties. 

The  oil  is  obtained  in  this  country  by  expression.  The  following,  as  we  have 
been  informed,  are  the  outlines  of  the  process  usually  employed  by  those  who 
prepare  it  on  a  large  scale.  The  seeds,  having  been  thoroughly  cleansed  from 
the  dust  and  fragments  of  the  capsules  with  which  they  are  mixed,  are  conveyed 
into  a  shallow  iron  reservoir,  where  they  are  submitted  to  a  gentle  heat  insuffi- 
cient to  scorch  or  decompose  them,  and  not  greater  than  can  be  readily  borne 
by  the  hand.  The  objectof  this  step  is  to  render  the  oil  sufficiently  liquid  for  easy 
expression.  The  seeds  are  then  introduced  into  a  powerful  screw  press.  A 
whitish  oily  liquid  is  thus  obtained,  which  is  transferred  to  clean  iron  boilers, 
supplied  with  a  considerable  quantity  of  water.  The  mixture  is  boiled  for  some 
time,  and,  the  impurities  being  skimmed  off  as  they  rise  to  the  surface,  a  clear 
oil  is  at  length  left  upon  the  top  of  the  water,  the  mucilage  and  starch  having 
been  dissolved  by  this  liquid,  and  the  albumen  coagulated  by  the  heat.  The 
latter  ingredient  forms  a  whitish  layer  between  the  oil  and  the  water.  The  clear 
oil  is  now  carefully  removed;  and  the  process  is  completed  by  boiling  with  a 
minute  proportion  of  water^  and  continuing  the  application  of  heat  till  aqueous 
vapour  ceases  to  rise,  and  till  a  small  portion  of  the  liquid,  taken  out  in  a  vial, 
continues  perfectly  transparent  when  it  cools.  The  effect  of  this  last  operation 
is  to  clarify  the  oil,  and  to  render  it  less  irritating  by  driving  off  the  acrid  vola- 
tile matter.  But  much  care  is  requisite  not  to  push  the  heat  too  far;  as  the  oil 
then  acquires  a  brownish  hue,  and  an  acrid  peppery  taste.  After  the  completion 
of  the  process,  the  oil  is  put  into  barrels,  and  sent  into  the  market.  There  is 
reason,  however,  to  believe  that  much  of  the  American  oil  is  prepared  by  merely 
allowing  it  to  stand  for  some  time  after  expression,  and  then  drawing  off  the 
supernatant  liquid.  One  bushel  of  good  seeds  yields  five  or  six  quarts,  or  about 
25  per  cent,  of  the  best  oil.  If  not  carefully  prepared,  it  is  apt  to  deposit  a  sedi- 
ment upon  standing;  and  the  apothecary  may  find  it  necessary  to  filter  it  through 
coarse  paper  before  dispensing  it.  Perhaps  this  may  be  owing  to  the  plan  just 
alluded  to  of  purifying  the  oil  by  rest  and  decantation.  We  have  been  told 
that  the  oil  in  barrels  occasionally  deposits  in  cold  weather  a  copious  whitish 
sediment,  which  it  redissolves  when  the  temperature  rises.  A  large  proportion 
of  the  drug  consumed  in  the  eastern  section  of  the  Union  has  been  derived, 
by  way  of  New  Orleans,  from  Illinois  and  the  neighbouring  States,  where  it 
has  been  at  times  so  abundant  that  it  has  been  used  for  burning  in  lamps,  and 
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for  lubricating?  machinery.*  Wo  were  informed,  however,  tliat  in  the  yeur 
1857.  from  a  failuro  of  the  crops,  and  tho  consequont  hijfh  price  of  the  oil, 
considerable  quantities  were  brou/^''ht  from  the  East  Indies;  and,  in  a  report 
made  to  the  American  Pharmaceutical  Association,  in  the  autumn  of  1859,  it 
is  stated  that,  aft,er  tiio  fust  of  January  pf  that  year,  20,000  gaMons  of  castor  oil, 
and  50,000  bushels  of  castor  beans  had  been  imported  from  the  same  source 
at  tlie  port  of  JJoston.f 

The  process  for  obtaining  castor  oil  by  means  of  alcohol  has  been  practised  iu 
P'rance;  but  the  product  is  said  to  become  rancid  more  speedily  than  that  pro- 
curetl  in  the  ordinary  mode.  Such  a  preparation  has  been  em|)loyed  in  Italy, 
and  is  asserted  to  be  less  disagreeable  to  the  taste,  and  more  effective,  than  tho 
common  oil  obtained  by  expression.  According  to  M.  Parola,  an  ethero-alcoholic 
extract,  and  an  ethereal  or  alcoholic  tincture  of  the  seeds,  operate  in  much 
smaller  doses  than  tho  oil,  and  with  less  disposition  to  irritate  the  bowels  or  to 
cause  vomiting.  (See  Am.  Journ.  of  Med.  Set.,  N.  S.,xiil.  143.) 

Properties.  Pure  castor  oil  is  a  thick,  viscid,  colourless  liquid,  with  little  or 
no  odour,  and  a  mild  though  somewhat  nauseous  taste,  followed  by  a  slight  sense 
of  acrimony.  As  found  in  tho  shops  it  is  often  tinged  with  yellow,  and  has  an 
unpleasant  smell;  and  parcelsarosometimesthoughrarely  metwith.of  a  brown- 
ish colour,  and  hot  acrid  taste.  It  does  not  readily  congeal  by  cold.  When  ex- 
posed to  the  air  it  slowly  thickens,  without  becoming  opaque.  It  is  heavier  than 
most  of  the  other  fixed  oils ;  its  sp.  gr.  having  been  stated  lo  be  0969  at  55°  F. 
It  diff(!rs  also  from  other  fixed  oils  in  being  soluble  in  all  proportions  in  cold 
absolute  alcohol.  Weaker  alcohol,  of  the  sp.gr.  0'8425,  takes  up  about  three- 
fifths  of  its  weight.  It  has  been  supposed  that  adulterations  with  other  fixed 
oils  might  thus  be  detected,  as  the  latter  are  much  less  soluble  in  that  fluid  ;  but 
Pereira  has  shown  that  castor  oil  has  the  property  of  rendering  a  portion  of 
other  fixed  oils  soluble  in  alcohol;  so  that  the  test  cannot  be  relied  on.  (Pharm. 
Journ.,  ix.  498.)  Such  adulterations,  however,  are  seldom  practised  in  this 
country.  J  Castor  oil  is  soluble  also  in  ether.    Its  proximate  composition  is  but 

*  For  a  particular  account  of  the  mode  of  cultivating  tho  castor  oil  plant,  and  prepar- 
ing the  oil  in  the  Western  States,  see  a  paper  by  Prof.  Procter  in  the  ^m.  Journ.  of  Phann. 
(xxvii.  99).  It  is  stated  in  this  paper  that,  by  the  aid  of  an  improved  press,  the  product 
of  oil  has  been  so  much  increased,  that  15  bushels  of  seeds  will  yield  40  gallons  of  oil. 
Most  of  the  seeds  produced  in  Illinois  are  now  expressed  in  St.  Louis.  [Note  to  the  eleventh 
edition. ) 

j-  Italian  Castor  Oil.  The  castor  oil  plant  is  cultivated  throughout  Italy,  but  especially 
in  the  neighbourhood  of  Verona,  where  the  oil  is  prepared  with  great  care,  and  is  re- 
markably free  from  the  peculiar  odour  and  taste  which  render  this  medicine  so  repulsive 
to  many  palates.  As  it  is  highly  desirable,  for  certain  purposes,  that  the  oil  should  be  as 
free  from  these  properties  as  possible,  though  as  a  mere  purgative  perhaps  less  powerful 
when  deprived  of  them,  it  is  a  point  wortliy  of  investigation  why  it  is  that  the  Italian 
oil  is  superior  to  most  if  not  all  other  commercial  varieties  of  the  oil  in  these  respects. 
The  followiTig  facts  in  relation  to  tho  mode  of  preparing  tho  oil  practised  at  Verona, 
published  by  3Ir.  H.  (Jroves,  of  Florence,  acquire  on  this  account  a  special  value.  One 
point  of  importance  is  that  the  seeds  are  used  frosh,  as  the  oil  rapidly  becomes  rancid 
in  them  when  kept.  Another  fact  rs.that  the  seeds  are  entirely  deprived  of  their  coating 
before  being  submitted  to  j)ressure.  This  is  eftected  by  passing  them  between  two  re- 
volving wooden  rollers,  with  a  winnowing  machine  beneath ;  and,  to  secure  the  complete 
absence  of  integument,  they  are  afterwards  assorted  by  the  hand ;  all  being  rejected  which 
arc  not  perfectly  decorticated.  They  are  then  put  into  hempen  bags,  which  are  arranged 
in  layers,  with  a  sheet  of  iron  heated  to  90°  F.  between  them,  so  as  to  enable  the  oil 
to  flow.  Lastly,  they  are  submitted  to  pressure  in  hydraulic  presses.  Tho  oil  which 
now  flows  is  of  the  finest  quality.  An  inferior  kind  is  obtained  by  pressing  the  marc  at 
a  somewhat  higher  heat.  {Pharm.  Journ.  and  Trans.,  Oct.  1866,  p.  2oO.)— Note  to  the 
thirteenth  edition. 

X  Cohesion  Jiffures  as  a  means  of  testing  liquids.  A  new  mode  of  testing  liquids  has  been 
recently  proposed  by  Mr.  Charles  Tomlinson,  which  is  applicable  to  this  oil,  and  may  suc- 
ceed when  purely  chemical  methods  fail.  When  one  liquid  i.s  dropped  on  the  surface  of 
another,  there  are  often  curious  figures  produced,  as  the  drop  spreads  out  on  the  surface 
of  the  liquid  upon  which  it  falls,  occasioned  by  tho  conflict  between  the  cohesion  of  the 
drop  and  tho  forces  which  cause  its  ditfusion.  These  the  author  calls  cohesion  figures.  As 
a  general  rule,  each  liquid  has  its  own  characteristic  figures,  which  are  modified  by  tho 
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imperfectly  understood.  When  exposed  to  destructive  distillation,  it  yields  va- 
rious gaseous  products,  volatile  oleaginous  liquids,  and  two  peculiar  substances 
called  acrolein  and  oenanthole;  and  there  is  left  behind  a  spongy  elastic  mass  of 
remarkable  properties.  By  nitrous  acid  the  oil  is  solidified,  and  converted  into  a 
fatty  substance,  which  was  named  at  ^v^t  palmin,  but  afterwards  ricinelaldin , 
from  its  analogy  with  the  product  of  a  similar  reaction  on  olive  oil.  This  prin- 
ciple yields  palmic  or  ricinelaldic  acid  and  glycerin  on  saponification.  The  oil 
appears  to  be  a  glyceride;  and,  when  it  is  saponified,  and  the  soap  decomposed 
by  an  acid,  an  oily  liquid  is  obtained,  consisting  chiefly  of  ricinoleic  acid,  and  a 
small  portion  of  a  solid  acid,  which  is  supposed  to  be  a  mixture  of  stearic  and 
palmitic  acids.  (Gregory's  Handbook,  4th  ed.,  p,  303.)  Its  constituents  would, 
therefore,  seem  to  be  mainly  ricinolein  and  a  little  stearin  and  palmitin.  Ricino- 
leic acid  is  converted  by  caustic  potassa  into  caprylic  alcohol  and  sebacic  acid, 
with  disengagement  of  hydrogen ;  and  the  same  products  are  obtained  by  the 
reaction  of  potassa  with  the  oil  itself.  (See  Journ.  de  Fharm.,  Aout,  1855,  p. 
113.)  M.  Lefort  gives  the  formula  C-gH-^Og,  as  representing  the  ultimate  com- 
position of  castor  oil.  (Ibid.,  3e  ser.,  xxiii.  348.)  Its  purgative  property  is  sup- 
posed by  MM.  Bussy  and  Lecanu  to  belong  essentially  to  the  oil,  and  not  to  any 
distinct  principle  which  it  may  hold  in  solution. 

Castor  oil  which  is  acrid  to  the  taste  may  sometimes  be  rendered  mild  by 
boiling  it  with  a  small  proportion  of  water.  If  turbid,  it  should  be  clarified  by 
filtration  through  coarse  paper.  On  exposure  to  the  air,  it  is  apt  to  become 
rancid,  and  is  then  unfit  for  use.* 

Medical  Properties  and  Uses.  Good  castor  oil  is  a  mild  and  speedy  cathartic, 
usually  operating  with  little  griping  or  uneasiness,  and  evacuating  the  contents 
of  the  bowels  without  much  increasing  the  alvine  secretions.  Hence,  it  is  par- 
ticularly applicable  to  constipation  from  collections  of  indurated  feces,  and  to 
cases  in  which  acrid  substances  have  been  swallowed,  or  acrid  secretions  have 
accumulated  in  the  bowels.  From  its  mildness  it  is  also  especially  adapted  to 
diseases  attended  with  irritation  or  inflammation  of  the  bowels ;  as  colic,  diar- 
rhoea, dysentery,  and  enteritis.  It  is  habitually  resorted  to  in  cases  of  pregnant 
and  puerperal  women,  and  is  decidedly,  as  a  general  rule,  the  best  and  safest 
cathartic  for  children.  Infants  usually  require  a  larger  relative  dose  than  adults, 
probably  because  they  digest  more  of  the  oil. 

The  dose  for  an  adult  is  about  a  fluidounce,  for  an  infant  from  one  to  three 
or  four  fluidrachms.  It  is  sometimes  difficult  of  administration,  not  so  much  from 
any  peculiarly  disagreeable  taste,  as  from  the  recollection  of  former  nausea,  or 
other  uneasiness  which  it  may  have  produced,  and  from  its  clamminess  and  ad- 
hesiveness to  the  mouth.  In  a  few  cases,  the  disgust  which  it  excites  is  uttei'ly 
unconquerable  by  any  effort  of  resolution.  It  is  desirable,  therefore,  to  obviate 
this  inconvenience,  as  far  as  possible,  by  the  mode  of  exhibition.  A  common 
method  is  to  give  it  floating  in  mint  or  cinnamon  water;  but  that  which  we 
have  found  upon  the  whole  the  least  offensive,  is  to  mix  it  with  a  cup  of  hot 

admixture  of  other  liquids,  and  thus  the  means  are  aftbrded  of  testing  not  only  the  iden- 
tity of  any  suspected  liquid,  but  also  its  purity.  To  one  not  acquainted  with  the  charac- 
teristic cohesion  figures,  it  would  be  suiBcient  to  try  the  experiment  with  a  specimen  known 
to  be  pure,  and  then  to  compare  with  the  tigure  it  forms,  those  formed  by  tlic  specimen 
to  be  tested.  The  experiment  should  always  be  made  under  precisely  similar  circumstances. 
In  reference  to  castor  oil,  it  should  be  dropped  from  the  end  of  a  glass  rod  upon  the  sur- 
face of  perfectly  clear  water,  in  a  glass  vessel  scrupulously  clean  ;  as  any  imperfection  in 
these  respects  might  interpose  a  physical  impediment  to  the  success  of  the  experiment. 
(Chem.  News,  Feb.  13,  1864,  p.  79.   See  also  Am.  Jourti.  of  PhaT7n.,  July,  18G4.) 

Effect  071  light.  Another  test  for  castor  oil  is  its  influence  on  polarized  light.  The  fixed 
oils  generally  have  little  or  no  power.  Castor  oil  deviates  the  plane  of  polarization  to  the 
right,  but  loses  this  property  if  heated  to  270°  C.  [Journ.  de Fharin.,  Nov.  1861,  p.  339.) 
— Note  to  the  twelfth  edition. 

*  The  following  method  of  purifying  rancid  castor  oil  is  recommended  by  M.  Pavesi. 
Mix  1000  parts  of  the  oil  with  25  parts  of  purified  bone-black  and  10  of  magnesia;  allow 
the  mixture  to  stand  for  three  days,  with  occasional  agitation ;  then  filter  through  paper 
or  felt.  [Repert.  rf« P/tar»i. , Sept.  1857.) — Note  to  the  twelfth  edition. 
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Hweetcned  coffoo,  by  whicli  It  Ih  rendered  more  fluid,  and  its  taste  considerably 
disguised.  Sume  take  it  in  wine,  or  spirituouM  liquors,  or  the  frotii  of  porter; 
but  these  are  often  eontraindicuted  by  their  Htiniulunt  property.  When  the 
stoniaeh  is  unusually  delicate,  the  oil  niny  be  made  Into  an  emulsion  with  mu- 
eilage  or  the  yelk  of  an  e^fj,  loaf  sugar,  and  an  aromatic  water.  Tragacanth 
has  been  recommended  as  producing  a  better  enmlsion  than  gum  arable.  Lauda- 
num may  be  added  in  cases  of  intestinal  irritation.  It  has  been  proposed  to 
give  the  oil  in  the  air-bladders  of  fishes,  which  maybe  preserved  in  alcohol  for 
the  purpose.*  Castor  oil  may  also  be  benelicially  used  as  an  enema,  in  the 
quantity  of  two  or  three  fluidounces,  mixed  with  some  mucilaginous  liquid.  It 
has  been  recommended  as  a  local  application  to  the  breasts  of  nursing  women, 
to  promote  the  secretion  of  milk. 

Though  apt  to  become  rancid  by  itself,  it  loses  much  of  this  susceptibility 
when  mixed  with  lard ;  and  some  apothecaries  are  said  to  use  it  as  a  substitute 
for  olive  oil  in  unguents  and  cerates.  But  the  slightly  irritating  properties  of 
even  the  mildest  castor  oil  render  it  unfit  for  those  preparations  which  are  in- 
tended to  alleviate  irritation. 

Off.  Prep.  CoUodium  Flexile,  Br.;  Linimentum  Sinapis  Compositum,  Br.; 
Pilula  Ilydrargyri  Subchloridi  Composita,  Ur.  W. 

OLEUM  ROS^.  U.S. 
Oil  of  Roses. 

The  volatile  oil  obtained  from  the  petals  of  Rosa  centifolia.  U.  S 

See  ROSA  CENTIFOLIA. 

This  is  commonly  called  attar,  otto,  or  essence  of  roses.  It  is  prepared  on 
a  large  scale  in  Turkey  in  Europe,  especially  in  the  Balkan  mountains,  in  Egypt, 
Persia,  Cashmere,  India,  and  other  countries  of  the  East;  but  commerce  is  at 
present  supplied  chiefly  from  the  region  constituting  the  southern  slope  of  the 
Balkans.  In  the  south  of  France  it  is  prepared  in  small  quantities  by  distilling 
the  petals  of  the  rose  with  water.  The  oil  concretes  and  floats  upon  the  surface 
of  the  water  when  it  cools.  The  precise  species  of  rose  from  which  the  oil  is  ex- 
tracted is  not  in  all  instances  certainly  known ;  but  it  is  said  to  be  obtained  from 
R.  damascena  in  Northern  India,  R.  moschata  in  Persia,  and  R.  centifolia  {pro- 
vincialis)  in  the  north  of  European  Turkey.  It  is  furnished  in  very  minute 
proportion ;  not  more  than  three  drachms  having  been  obtained  by  Colonel 
Poller,  in  Hindostan,  from  100  lbs.  of  the  petals.  It  is  usually  imported  in  small 
bottles,  and  is  very  costly.f 

Oil  of  roses  is  said  to  be  prepared  in  Macedonia  by  crushing  the  petals  in 
mills,  expressing  the  fluid  part,  filtering  it,  and  then  exposing  it  to  the  sun  in 
small  glass  vessels.  The  oil  gradually  collects  on  the  surface  of  the  liquid,  and 
.is  removed.  (Pharm.  Gent,  lilatt,  184t,  p.  783.) 

Landerer  states  that,  at  Damascus  and  other  parts  of  Asia  Minor,  the  oil  is 
prepared  by  dry  distillation.  The  buds  being  collected  before  sunrise  are  placed 
in  a  glass  retort;  and  the  distillation  is  effected  by  a  salt-water  bath,  care  being 
taken  so  to  regulate  the  heat  as  not  to  scorch  the  petals.  The  water  of  the 
fresh  roses  and  their  oil  come  over  together,  and  the  latter,  floating  on  the  top, 
is  separated  in  the  usual  mode. 

Oil  of  roses  is  nearly  colourless,  or  presents  some  shade  of  green,  yellow,  or 
red;  but,  according  to  Polier,  the  colour  is  no  criterion  of  its  value.  It  is  con- 
crete below  80°,  and  becomes  liquid  between  84°  and  8G°,  Its  odour  is  very 
powerful  and  diffusive.  At  90°  its  sp.  gr.  is  0832.  Alcohol  dissolves  it,  though 

*  Oil  of  bitter  almond?  has  been  proposed  a-s  an  efTectual  means  of  destroying  the  taste 
of  castor  oil.  It  is  to  be  employed  in  the  same  method  as  in  the  case  of  cod-liver  oil.  (See 
pt^e  G03.)  Another  measure  is  to  boat  the  oil  well  with  the  contents  of  an  egg,  adding  a 
little  salt,  sugiir,  and  a  few  drops  of  orange  flower  water.  (Note  to  the  twelfth  edition.) 

t  See  a  paper  by  Prof.  J.  L.  Smith,  on  the  preparation  of  the  otto  of  rose  in  the  Bal- 
kans, in  the  Am.  Journ.  0/  Pharm.,  July,  1859,  p,  324, 
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not  freely  when  cold.  It  consists  of  two  oils,  one  liquid,  the  other  concrete  at 
ordinary  temperatures.  These  may  be  separated  by  freezing  the  oil,  and  com- 
pressing it  between  folds  of  blotting  paper,  which  absorbs  the  liquid  oil,  and 
leaves  the  concrv'te  or  stearoptene.  The  latter  consists  exclusively  of  carbon 
and  hydrogen  ;  the  former,  of  these  with  oxygen.  It  is  said  that  the  odour 
resides  exclusively  in  the  liquid  oil,  the  pure  stearoptene  being  scentless. 

Sandal-wood  oil,  other  volatile  oils,  fixed  oils,  spermaceti,  &c.,  are  said  to  be 
added  as  adulterations.  The  volatile  additions  may  be  detected  by  not  being 
concrete  ;  the  fixed,  by  the  greasy  stain  they  leave  on  paper  when  heated.  Gui- 
bourt  has  oifered  certain  tests  by  which  he  thinks  the  purity  of  the  oil  may  be 
determined.  (See  Am.  Journ.  of  Pharm.,  xxi.  318.)  It  is  said  that  the  oil  of  one 
of  the  sweet-scented  Pelargoniums,  perhaps  the  rose-geranium,  is  much  em- 
ployed in  Turkey  for  the  puipose  of  adulteration ;  but  this  is  probably  a  mi.s- 
take.  According  to  Mr.  Ilanbury,  Avho  appears  to  have  thoroughly  investigated 
the  subject,  two  substances  especially  are  used  in  Constantinople  for  adulte- 
rating the  oil ;  one  spermaceti,  the  other  a  volatile  oil,  produced  by  certain 
grasses  in  the  East  Indies  belonging  to  the  genus  Andropogon,  large  quanti- 
ties of  which  are  exported  from  Bombay,  partly  directly  to  Europe,  partly 
through  the  Arabian  Gulf,  whence  it  reaches  Constantinople.  The  same  oil  is 
imported  into  London  under  the  name  of  Turkish  essence  of  geranium. 
{Pharm.  Journ.,  April,  1859,  p.  506.)* 

A  test  of  the  genuineness  of  oil  of  roses  has  been  proposed  by  Hager,  consisting 
in  the  action  of  strong  sulphuric  acid,  which,  added  in  the  quantity  of  twenty 
drops  to  five  drops  of  the  oil,  produces  a  reddish-brown  mixture,  which,  if 
shaken  when  cold  with  three  drachms  of  absolute  alcohol,  will,  if  the  oil  be 
pure,  change  into  a  tolerably  clear  yellowish-brown  solution,  remaining  clear 
if 'heated  to  ebullition  ;  whereas,  if  the  oil  be  adulterated,  the  mixture  will  con- 
tinue very  cloudy,  and  sometimes  a  deposit  will  form.  Professor  Redwood, 
however,  on  trying  the  test,  did  not  find  it  satisfactory.  {Pharm.  Journ.  and 
Trans.,  Feb.  1866,  p.  424,  and  April,  1866,  p.  499.) 

Oil  of  roses  may  be  added,  as  a  grateful  perfume,  to  various  spirituous  pre- 
parations for  internal  use,  and  to  cerates  and  ointments.  W. 

OLEUM  SESAMI.  U.S.  Secondary. 
Benne  Oil. 

The  oil  of  the  seeds  of  Sesamum  Indicum,  and  of  Sesamum  orientalc.  U.  S. 
See  SESAMI  FOLIUM. 

OLEUM  SUCCINL  U.S. 
Oil  of  Amber. 

The  volatile  oil  obtained  by  the  destructive  distillation  of  Amber.  U.  S. 

Amber.  Succinum.  This  is  a  fossil  resin,  derived,  probably,  from  extinct 
coniferse,  occurring  generally  in  small  detached  masses,  in  alluvial  deposits,  in 
different  parts  of  the  world.  It  is  found  chiefly  in  Prussia,  either  on  the  sea- 
shore, where  it  is  thrown  up  by  the  Baltic,  or  underneath  the  surface,  in  the  allu- 
vial formations  along  the  coast.  It  is  said  that  the  whole  annual  product  of  the 
Baltic  coast  is  at  present  about  200,000  pounds.  {Am.  Journ.  of  Pharm.,  July, 
1868,  p.  369.)  Large  deposits  occur  in  some  lakes  on  the  eastern  coast  of  Cour- 
land,  and  an  extensive  bed  of  yellow  amber  was  discovered  in  1854,  on  sinking 
a  well  in  the  coal  mines  near  Prague.  The  largest  mass  of  amber,  yet  found, 
weighed  thirteen  pounds.  Amber  also  occurs  in  considejable  quantities  near 
Catania,  in  Sicily.  It  is  usually  associated  with  lignite,  and  sometimes  encloses 

*  For  a  paper  by  Dr.  K.  Bauer,  of  Constantinople,  giving  an  account  of  oil  of  rosea 
in  all  its  relations,  its  production,  properties,  adulteration,  &c.,  the  reader  is  referred  to 
the  Phanti.  Journ.  and  Trans.  (Doc.  1867,  p.  286). — Note  to  the  thirteenth  edition. 
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insects  and  parts  of  vcp^etablcB.  In  the  Unittnl  States,  it  wns  found  at  Cii\ic 
Sable,  Maryland,  by  Dr.  Troont.  In  tliis  loeality  it  is  a8Hociat*?d  with  lignite 
ond  iron  pyrites.  Jt  has  also  lK>en  discovered  in  New  Jersey.  The  anil>er,  con- 
BUinod  in  this  country,  is  brought  from  the  ports  of  the  Haltic.  A  nunc  of  it  is 
said  to  have  lx;en  discovered,  and  is  now  worked,  near  Kokwood  in  Australia. 

It  is  a  brittle  solid,  generally  in  small  irregular  masses,  permanent  in  the  air, 
having  a  homogeneous  texture  and  vitreous  fracture,  and  susceptible  of  a  fine 
polish.  It  becomes  negatively  electric  by  friction.  Its  colour  is  generally  brown- 
ish-yellow, either  light  or  deep ;  but  is  occasionally  reddish-brown  or  even  deep- 
l)rown.  It  has  no  ta.ste,  and  is  inodorou.s  when  cold,  but  exhales  a  peculiar, 
aromatic  smell  when  heated.  It  is  usually  translucent,  though  occasionally  trans- 
])arent  or  opaque.  Its  sp.  gr.  is  about  1  07.  Water  and  alcohol  scarcely  act  on  it. 
"When  heated  in  the  open  air,  it  softens,  melts  at  548°,  swells,  and  at  last  in- 
flames, leaving,  after  combustion,  a  small  portion  of  ashes.  Subjected  to  distil- 
lation in  a  retort  furnished  with  a  tubulated  receiver,  it  yields,  first,  a  yellow  acid 
liquor;  and  afterwards  a  thin  yellowish  oil,  with  a  yellow  waxy  substance.which 
is  deposited  in  the  nock  of  the  retort  and  the  uj)per  part  of  the  receiver.  This 
waxy  substance,  exhausted  by  cold  ether  of  the  part  soluble  in  that  menstruum, 
is  reduced  to  a  yellow  micaceous  substance,  identical  with  the  chrysen  of  Lau- 
rent. A  white  crystalline  substance,  identical  with  the  idrialin  of  Dumas,  may 
be  separated  from  the  micaceous  substance  by  boiling  alcohol.  Both  chrysen  and 
idrialin  are  carbohydrogens.  (Pelletier  and  Walter,  Journ.  de  Pharm.,  v.  60.) 
As  the  distillation  proceeds,  a  considerable  quantity  of  combustible  gas  is  given 
ofiF,  which  must  be  allowed  to  escape.  By  continuing  the  heat,  the  oil  gradually 
deepens  in  colour,  until,  towards  the  end  of  the  distillation,  it  becomes  black  and 
of  the  consistence  of  pitch.  The  oil  obtained  is  called  oil  of  amber,  and  the  acid 
liquor  is  a  solution  of  impure  succinic  acid.  Repeatedly  distilled  from  nitric  acid, 
amber  yields  an  acid  liquor,  from  which,  after  it  has  been  neutralized  with  caustic 
potassa,  ether  separates  pure  camphor  (Doepping,  Journ.  de  Pharm.,  \\.  16S  ) 
Camphor  is  also  obtained  by  distilling  to  dryness  powdered  amber  with  an  ex- 
tremely concentrated  solution  of  caustic  potassa.  (G.  Reich,  Ibid.,  xiii.  33.) 

According  to  Berzelius,  amber  consists  of  1.  a  volatile  oil  of  an  agreeable  odour 
in  small  quantity;  2.  a  yellow  resin,  intimately  united  with  a  volatile  oil,  very 
soluble  in  alcohol,  ether,  and  the  alkalies,  easily  fusible,  and  resembling  ordinary 
resins ;  3.  another  resin,  also  combined  with  a  volatile  oil,  soluble  in  ether  and 
the  alkalies,  sparingly  soluble  in  cold,  but  more  soluble  in  boiling  alcohol ;  4. 
succinic  acid ;  5.  a  bituminous  )>rinciple  insoluble  in  alcohol,  ether,  and  the  alka- 
lies, having  some  analogy  to  the  lac  resin  of  John,  and  constituting  more  than 
foui*-fifths  of  the  amber.  It  also  contains  a  strongly  odorous,  bright-yellow  sub- 
stance, which  hardens  In'  time,  but  preserves  in  part  its  odour.  The  ultimate 
constituents  ofamber  are  carbon  80'59,  hydrogen  1"31,  oxygen  673,  ashes  (silica, 
lime,  and  alumina)  327  :=;  97  90.  A  minute  projwrtion  of  sulphur  has  also  been 
found  among  its  constituents.   {Journ.  de  Pharm.,  Mai,  1864,  p.  404.) 

Amber  was  held  in  high  estimation  by  the  ancients  as  a  medicine;  but  at 
present  is  employed  only  in  pharmacy  and  the  arts.  In  pharmacy  it  is  used  to 
prepare  oil  of  amber  and  succinic  acid.  In  the  arts  it  is  made  into  ornaments, 
and  employed  in  preparing  varnishes.  When  put  to  the  latter  use  it  requires  to 
be  first  subjected  to  roasting,  whereby  it  is  rendered  soluble  in  a  mixture  of  lin- 
seed oil  and  oil  of  turpeiAine.  This  solution  forms  amber  varnish.  B. 

Oil  of  Amber.  Oleum  Succini.  Crude  Oil  of  Amber.  In  the  U.  S.  Phar- 
macopoeia of  1850,  this  is  placed  among  the  Preparations;  in  the  existing  edi- 
tion, it  has  been  transferred  to  the  Materia  Medica  list.  The  following  are  the 
former  officinal  directions  for  its  preparation. 

"Take  of  Amber,  in  powder,  any  quantity.  Put  the  Amber,  previously  mixed 
with  an  equal  weight  of  sand,  into  a  glass  retort,  which  is  to  be  only  half  filled; 
then  distil,  by  means  of  a  sand-bath,  with  a  gradually  increasing  heat,  an  acid 
liquor,  an  oil,  and  a  concrete  acid  impregnated  with  oil.  Separate  the  oil  from 
the  other  matters,  and  keep  it  in  well-stopped  bottles."  U.  S. 
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The  amber  in  this  process  undergoes  decomposition,  and  affords,  among  other 
products,  an  empyreumatic  oil,  which  floats  in  the  receiver  upon  the  surface  of 
an  acid  liquor.  The  heat  requisite  for  the  complete  decomposition  of  the  amber 
cannot  be  supported  by  a  glass  retort;  and,  in  order  that  all  the  oil  which  it  is 
capable  of  yielding  may  be  collected,  the  distillation  should  be  performed  in  a 
tubulated  iron  or  earthenware  retort,  which  may  be  placed  immediately  upon 
the  fire.  The  sand  is  added  to  prevent  the  amber  from  swelling  too  much.  The 
oil  may  be  separated  from  the  acid  liquor  by  means  of  the  separating  funnel. 
As  first  procured,  it  is  a  thick,  very  dark-coloured  liquid,  of  a  peculiar  strong 
empyreumatic  odour.  In  this  state  it  is  occasionally  employed  as  a  liniment; 
but  for  internal  use  it  should  be  rectified.  It  is  said  that  the  scrapings  of  copal 
and  the  resin  dammar  are  often  substituted  for  amber,  and  yield  an  oil  scarcely 
distinguishable  from  the  genuine.  (Pereira.) 

Off.  Prep.  Oleum  Succini  Rectificatum,  U.  S.  W. 

OLEUM  TEREBINTHINiE.  U.S., Br. 
Oil  of  Turpentine. 

The  volatile  oil  distilled  from  the  turpentine  of  Pinus  palustris  and  of  other 
species  of  Pinus.  U.  S.  The  oil  distilled  from  the  oleo-resin  (turpentine)  ob- 
tained from  Pinus  palustris,  Pinus  Taeda,  and  sometimes  Pinus  Pinaster.  Br. 

Huile  volatile  de  terebenthine,  Fr.;  Terpenthinol,  Germ.;  Olio  della  tremer  tlua,  Ital.; 
Aceyte  de  trementina,  Span. 

See  TEREBINTHINA. 

This  oil  is  commonly  called  spirits  or  spirit  of  turpentine.  It  is  prepared 
by  distillation  from  our  common  turpentine,  though  equally  afforded  by  other 
varieties.  It  may  be  distilled  either  with  or  without  water ;  but  in  the  latter 
case  a  much  higher  temperature  is  required,  and  the  product  is  liable  to  be  em- 
pyreumatic. To  obtain  it  quite  pure  it  should  be  redistilled  from  a  solution  of 
caustic  potassa.  The  turpentine  of  Pinus  palustris  is  said  to  yield  about  11 
per  cent,  of  oil;  while  the  common  turpentine  of  Europe  affords  24  per  cent. 
Large  quantities  are  distilled  in  North  Carolina  for  exportation. 

Pure  oil  of  turpentine  is  perfectly  limpid  and  colourless,  of  a  strong,  pene- 
trating, peculiar  odour,  and  a  hot,  pungent,  bitterish  taste.  It  is  much  lighter 
than  water,  having  the  sp.  gr.  0'86  at  t2°  F.;  is  highly  volatile  and  inflamma- 
ble ;  boils  at  a  temperature  somewhat  higher  than  300° ;  is  very  slightly  soluble 
in  water,  less  soluble  in  alcohol  than  most  other  volatile  oils,  and  readily  soluble 
in  ether.  Boiling  alcohol  dissolves  it  with  facility,  but  deposits  most  of  the  oil 
upon  cooling.  One  hundred  parts  of  alcohol  of  0-84  dissolve  13'5  parts  of  the 
oil  at  72°,  As  found  in  commerce,  it  always  contains  o.xygen;  but,  when  per- 
fectly pure,  it  consists  exclusively  of  carbon  and  hydrogen,  and  is  thought  to  be 
isomeric  with  the  radical  of  camphor.  Hence  it  has  been  denominated  camphene. 
(See  page  203.)  According  to  Blanchet  and  Sell,  it  consists  of  two  distinct 
isomeric  oils,  which,  by  the  absorption  of  oxygen,  are  converted  into  two  dis- 
tinct resins,  correspondingto  those  found  by  Unverdorben  in  colophony.  (Journ. 
de  Pharm.,  xx.  226.)  But  there  is  reason  to  believe  that  these  oils  are  the  re- 
sults of  chemical  reaction  ;  as,  when  isolated,  they  have  boiling  points  higher 
than  that  of  the  original  oil.  Heated  in  close  vessels  to  482°  F.,  oil  of  turpen- 
tine undergoes  certain  changes  iu  properties,  without  any  discoverable  change 
of  composition.  (Ibid.,  3e  ser.,  xxiv.  428.)  It  absorbs  muriatic  acid,  forming 
with  it  two  compounds,  one  a  red  dense  liquid,  the  other  a  white  crystalline 
substance  resembling  camphor,  and  hence  called  artificial  camphor.  The  latter 
consists  of  the  unaltered  oil  (camphene)  combined  with  the  acid,  and  is  there- 
fore muriate  of  camphene.  In  the  former  the  oil  appears  to  have  undergone 
some  molecular  change,  being  converted  into  an  oil  isomeric  with  the  oil  of  tur- 
pentine, but  differing  from  it  in  its  action  on  polarized  light,  and  in  forming  a 
liquid  compound  with  muriatic  acid.  Nitric  acid  converts  oil  of  turpentine  into 
resin,  and  by  long  boiling  into  turpentinic  acid.   Mixed  with  water  and  chlo- 
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riilc  of  liino,  and  then  distilled,  the  oil  yieldn  a  liquid  which  M.  Chautard  found 
to  be  idijutical  with  chloroAirni.  (Ibid.,  lie  ndr.,  xxi.  88.)  On  exposure  to  air 
and  liKl'ti  i^-  deposits  white  acicular  (M-ystuIs,  which  are  without  taste  or  Bmoll, 
insoluble  in  cold  water,  but  soluble  in  ether  and  alcohol.  (Hoissenot,  Journ.  de 
Chim.  MH.,  ii.  143.)  White  crystals  of  stearoptene,  heavier  than  water  and 
fusible  at  20°,  separate  from  the  oil  at  the  teuiperature  of  18°  below  zero. 
These  are  probably  a  hydrate  of  the  oil.  The  hydrate  may  be  produced  by  ex- 
posinj^  on  a  plate  four  volumes  of  the  oil  recently  distilled,  three  of  alcohol,  and 
one  of  nitric  acid.  Crystals  form  at  the  end  of  a  week  or  more.  This  happens 
though  the  oil  may  be  mixed  with  others,  and  may  serve  to  detect  adulterations 
with  it  of  oils  which  do  not  have  the  same  composition.  (Berthelot,  Journ.  de 
Pharm.  et  de  Ghim.,\\\'\\\.  451.)  The  name  of  terpin  has  been  given  to  this 
crystalline  hydrated  oil  of  turpentine;  and  similar  crystals,  if  not  identically 
the  same  in  character,  have  been  taken  from  the  interior  of  an  old  pine  log, 
where  they  were  probably  formed  from  the  oil  remaining  in  the  structure  of  the 
wood.  (John  M.  IJlako,  Am.  Journ.  of  Sciences  and  A7'ts,  A.  I>.  1867,  xliii.  202.) 

Exposed  to  the  air  the  oil  absorbs  oxygen,  becomes  thicker  and  yellowish, 
and  loses  much  of  its  activity,  owing  to  the  formation  of  resin.  A  small  pro- 
portion of  formic  acid  is  said  also  to  be  generated.  Hence  the  Edinburgh  Col- 
lege directed  the  oil  to  be  rectified  by  distilling  it  with  about  four  measures  of 
water.  But  the  process  is  difficult  in  consequence  of  the  great  inflammability  of 
the  vapour,  and  its  rapid  formation,  which  causes  the  liquid  to  boil  over.  In 
this  country  it  is  scarcely  necessary;  as  the  recent  oil  can  be  obtained  at  an  ex- 
pense less  than  that  which  would  be  incurred  by  redistillation  on  a  small  scale. 
Another  mode  of  purifying  the  oil  is  to  agitate  it  with  one-eighth  of  alcohol, 
which  dissolves  the  resinous  portion.  About  one-fifth  of  the  alcohol  is  retained 
by  the  oil,  but  is  readily  separated  by  agitation  with  water. 

The  oil  as  obtained  from  diiferent  species  of  pine  or  fir,  though  having  many 
common  properties,  and  identical  in  composition,  is  somewhat  different,  espe- 
cially in  relation  to  its  influence  on  polarized  light.  Thus,  the  oil  used  in  this 
country,  derived  from  Piuus  palustris,  produces  deviation  of  the  plane  of  polari- 
zation to  the  right,  while  the  French  oil,  from  Pinus  maritima,  has  the  con- 
trary effect.  M.  Berthelot,  after  numerous  experiments,  has  come  to  the  conclu- 
sion, that  the  oils  of  turpentine  of  the  formula  CjoHjg,  whether  from  the  same 
or  different  trees,  are  mixtures  of  several  isomeric  carburets,  constituting  per- 
manent varieties,  which  carry  their  distinctive  character  with  them  into  combi- 
nation, as  in  their  artificial  camphors  and  hydrates,  which  have  the  same  rotary 
power  as  their  respective  oils.  (Journ.  de  Pharm.  et  de  Chim.,  xxv.  263.) 

Berthelot  has  shown  that  oil  of  turpentine  has,  under  certain  conditions,  the 
power,  while  undergoing  oxidation  itself,  of  causing  the  oxidation  of  other 
bodies,  to  which  it  imparts  a  portion  of  the  oxygen  absorbed  from  the  air.  All 
that  is  necessary  to  give  this  power  to  the  oil  is  that,  soon  after  distillation,  it 
should  be  exposed  to  the  air,  as  in  a  bottle  half  filled.  Solar  light  assists,  but 
is  not  essential  to  the  change,  which  goes  on  even  in  the  dark.  The  oil  retains 
the  property  thus  acquired  indefinitely,  but  may  be  deprived  of  it  by  exposure 
to  a  boiling  heat,  or  by  agitation  with  certain  other  substances,  as  pyrogallate 
of  potassa.  No  other  chemical  or  physical  change  can  be  detected  in  the  oil. 
(Journ.  de  Pharm.,  Mai,  1860,  p.  351.) 

In  this  country  the  oil  of  turpentine,  though  often  more  or  less  impure  from 
the  presence  of  resin,  is  probably  not  often  adulterated.  An  instance,  however, 
has  been  put  on  record,  in  which  a  sample  of  the  oil,  having  a  pale-green  colour, 
was  found  to  contain  copper.  This  was  easily  separated  by  shaking  the  oil 
with  a  little  saturated  solution  of  prussiate  of  potassa,  and  allowing  it  to  stand 
for  two  or  three  days  to  settle.  (C.  Lewis  Diebl,  Am.  Journ.  of  Pharm.,  Sept. 
1867,  p.  386.) 

Medical  Properties  and  Uses.  Oil  of  turpentine  is  stimulant,  diuretic,  occa- 
sionally diaphoretic,  anthelmintic,  in  large  doses  cathartic,  and  externally  rube- 
facient. Swallowed  in  moderate  quantities  it  produces  a  sense  of  warmth  in  the 
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stomach,  accelerates  the  circulation,  and  increases  the  heat  of  the  skin,  without 
especially  affecting  the  functions  of  the  brain.  In  small  (loses,  frequently  re- 
peated, it  stimulates  the  kidneys,  augmenting  the  secretion  of  urine,  and  often 
producing,  especially  if  long  continued,  painful  irritation  of  the  urinary  passages, 
amounting  sometimes  to  violent  strangury.  At  the' same  time  it  imparts  the 
odour  of  violets  to  the  urine;  and  this  effect  is  also  produced  by  its  external 
application,  or  even  by  breathing  the  air  of  an  apartment  impregnated  with  its 
vapours.  In  large  doses  it  occasions  slight  vertigo,  or  a  sense  of  fulness  in  the 
head,  sometimes  amounting  to  intoxication,  attended  frequently  with  nausea, 
and  succeeded  generally,  though  not  always,  by  speedy  and  brisk  catharsis. 
When  this  effect  is  experienced,  the  oil  is  carried  out  of  the  bowels,  and,  no  time 
being  allowed  for  absorption,  is  less  apt  to  irritate  the  kidneys  and  bladder  than 
in  small  and  repeated  doses.  In  some  constitutions  it  produces,  even  when  taken 
internally,  an  erythematic  eruption  on  the  skin.  Persons  who  inhale  its  vapour 
are  liable  to  strangury  and  even  bloody  urine.  We  have  seen  cases  of  haematiiria 
in  seamen  from  on  board  vessels  loaded  with  turpentine.  A  case  is  on  record  in 
which  a  woman  was  found  dead,  after  having  swallowed  a  largG'quantity  of  the 
oil,  probably  about  six  ounces.  The  muscles  were  in  a  state  of  rigid  contrac- 
tion;  the  membranes  of  the  brain  and  spinal  marrow  were  greatly  congested, 
and  the  brain  in  a  less  degree ;  and  the  lungs  and  right  cavities  of  the  heart 
were  gorged  with  blood.  The  inference  is  that  death  resulted  from  asphyxia, 
produced  probably  by  a  tetanic  contraction  of  the  muscles  of  respiration.  (See 
Am.  Journ.  of  Med.  Sci.,  Oct.  1858,  p.  562.) 

The  oil  is  employed  in  numerous  diseases.  As  a  stimulant  it  sometimes  proves 
serviceable  in  low  forms  of  fever.  We  have  found  it  extremely  useful  in  the 
advanced  stage  of  typhoid  or  enteric  fever ;  and  especially  in  cases  in  whicli 
the  tongue  has  partially  or  completely  thrown  off  its  fur  in  flakes,  and  after- 
wards become  dry,  with  a  surface  destitute  of  its  ordinary  papillary  appearance, 
and  often  contracted  and  fissured.  The  remedy  has,  in  our  hands,  proved  almost 
uniformly  successful  under  these  circumstances.  With  small  doses  of  the  oil  fre- 
quently repeated,  the  tongue  becomes  moist  and  again  coated,  the  tympanitic 
state  of  the  bowels  disappears,  and  the  patient  goes  on  to  recover  as  in  a  favour- 
able case  of  fever.  Its  efficiency,  however,  in  typhoid  fever,  is  ascribable  not  so 
much  to  its  stimulant  properties,  as  to  an  alterative  influence  upon  the  ulcerated 
surface  of  the  bowels  characteristic  of  that  disease.  The  medicine  has  been  re- 
commended as  a  counter-irritant  in  yellow  and  puerperal  fevers;  and  may  un- 
noubtodly  be  given  with  advantage  in  the  latter  stages  of  these  diseases,  and  iu 
other  instances  of  gastric  and  enteric  inflammations,  which  require  a  resort  to 
stimulation.  In  chronic  rheumatism,  particularly  sciatica  and  lumbago,  the  oil 
has  often  l)een  given  with  great  benefit.  It  has  also  been  much  extolled  as  a 
remedy  in  neuralgia,  in  epilepsy  a«d  tetanus,  in  passive  hemorrhages,  particu- 
larly from  the  bowels,  in  disordered  conditions  of  the  alimentary  canal  attended 
with  sallow  countenance,  foul  tongue,  tumid  abdomen,  sour  or  fetid  eructations, 
and  general  depravation  of  health,  in  obstructions  of  the  bowels,  in  chronic  dys- 
entery and  diarrhoea,  in  obstinate  gleets  and  leucorrhoea,  in  suppression  of  urine, 
and  retention  and  incontinence  of  urine  from  debility,  and  in  chronic  nephritic 
and  calculous  affections.  In  certain  cases  of  dysentery, whether  acute  or  chronic, 
when  the  tongue  is  quite  dry,  and  smooth  as  if  from  defect  of  the  papillary  struc- 
ture, no  remedy  has  proved  so  efficient  in  our  hands  as  oil  of  turpentine.  We 
have  seen  it  also  very  beneficial  in  haemoptysis.  As  a  vermifuge  it  is  highly 
esteemed,  especially  in  cases  of  taenia.  It  appears  to  destroy  or  debilitate  the 
worm,  which,  losing  its  hold  upon  the  bowels,  is  then  easily  discharged.  In 
cases  of  worms  in  the  stomach  it  is  very  useful.  The  worms,  in  this  instance, 
are  destroyed,  and  then  digested  as  any  other  dead  animal  matter.  In  dropsies 
with  feeble  action  the  oil  may  sometimes  be  advantageously  given  as  a  di- 
uretic; and  in  amenorrhoea  from  torpor  of  the  uterine  vessels  it  is  occasionally 
useful.  As  a  local  stimulant  it  may  Ije  given  beneficially  in  some  instances  of 
flatulent  colic,  and  gout  in  the  stomach. 
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The  dose  for  ordinary  purposes  is  from  five  to  thirty  drops,  repeated  every 
liour  or  two  in  acute,  and  three  or  four  times  a  day  in  ehronic  diseases.  In  rheu- 
inatisiu  it  is  reconuuended  by  some  in  tlie  dose  of  a  Uuidrachm  every  four  liours. 
As  a  remedy  for  the  tape-worm  it  is  jj;iven  in  tlie  (luanlity  of  one  or  two  Huid- 
ounees,  and  should  l)e  followed  by  castor  oil  if  it  do  not  operate  in  three  or  Amr 
hours.  It  has  also  proved  sueccHsfiil  in  taenia  in  the  dose  of  half  a  drachm,  twice 
a  day,  continued  for  a  considerable  time.  In  ordinary  cases  of  worms,  the  nsual 
dose  may  be  given.  It  may  be  administered  on  sugar,  or  in  emulsion  with  g^uni 
arable,  loaf  sugar,  and  ciimamon  or  mint-water. 

In  the  form  of  enema,  the  oil  ha.s  been  employed  in  amenorrhoea,  and  to  pro- 
mote uterine  contraction  in  child-birth,  and  is  highly  u.seful  in  cases  of  ascarides, 
obstinate  constipation,  and  distension  of  the  bowels  from  accumulation  of  air. 
No  remedy  is  more  effectual  in  tympanite.s  than  injections  of  oil  of  turpentine. 
From  half  a  fluidounce  to  two  fluidounces  may  be  administered,  suspended  by 
the  yelk  of  eggs  in  half  a  pint  or  a  pint  of  water,  or  some  mucilaginous  fluid. 

E.vternally  applied,  oil  of  turpentine  irritates  and  speedily  inflames  the  skin ; 
and,  in  low  fofnre  of  fever  with  coldness  of  the  surface,  is  when  heated  one  of 
the  most  efiScacious  rubefacients.  It  is  also  used  as  a  liniment  in  rheumatic  and 
paralytic  affections,  and  various  internal  inflammations.  It  should  generally,  in 
mild  cases,  be  diluted  with  olive  oil;  and  in  some  constitutions,  even  in  this 
state,  produces  such  violent  inflammation  of  the  skin,  with  extensive  eruptions, 
as  to  render  its  external  use  in  any  shape  improper.  Mixed  with  some  mild  oil, 
and  introduced  on  cotton  into  the  car,  it  is  sometimes  beneficial  in  deafness 
arising  from  a  deficient  or  unhealthy  secretion  of  wax.  Applied  to  recent  burns, 
it  is  thought  by  some  to  be  highly  useful  in  allaying  the  burning  pain  and  pro- 
moting a  disposition  to  heal.  For  this  purpose,  however,  it  is  usually  mixed 
with  resin  cerate  (basilicon  ointment),  so  as  to  form  a  liniment  capable  of  being 
spread  upon  linen  rags.  (See  Linimentum  Terebinlhinae.)*  The  oil  has  been 
recommended  also  in  anthrax  and  erysipelas.  M.  BeuUard  has  found  it  useful 
in  eczema,  applied  directly  to  the  affected  part.  It  causes  immediately  severe 
pain  and  much  swelling,  and  in  a  few  minutes  must  be  removed,  and  followed 
l)y  cooling  and  demulcent  measures..  A  modification  of  the  disease  is  thus  pro- 
duced, which  renders  ordinary  applications  successful  that  had  been  previously 
useless.  {Ann.de  Therap.,  1865,  p.  138.) 

Oil  of  turpentine  has  been  recommended  in  the  form  of  bath,  in  affections  in 
which  its  constitutional  impression  is  desired.  For  this  purpose  Dr.  T.  Smith,  of 
Cheltenham,  England,  employs  from  five  to  ten  fluidounces  of  the  oil,  with  half  a 
fluidounce  of  the  oil  of  rosemary,  and  two  pounds  of  carbonate  of  soda  in  each 
bath.  The  breath  becomes  strongly  impregnated  with  the  torebinthinate  odour. 
(Iiraithwaite''8  Retrospect,  xxi.  355.)  Applied  in  vapour,  the  oil  is  said  to  be  a 
very  speedy  cure  for  the  itch.  The  bed  and"  night  clothes  are  sprinkled  with 
thirteen  drachms  of  the  oil,  and  the  patient  finds  himself  cured  on  awaking 
in  the  morning.  (Am.  Journ.  of  Med.  Sci.,  July,  1857,  p.  232.)  Baths  of  the 
vapour  of  turpentine  are  stated  to  be  very  beneficial  in  chronic  rheumatism. 
They  are  said  to  be  borne  well,  for  twenty-five  minutes,  at  a  temperature  from 
140°  to  160°  F,"  (Arch.  Gen.,  4e  ser.,  xxviii.  80  )  Inhalation  of  the  vapour  has 
been  recommended  by  Skoda  in  gangrene  of  the  lungs. 

Off.  Prep.  Confectio  Terebinthinee,  Br. ;  p]nema  Terebinthinae,  Br.;  Linimen- 
tum Cantharidis,  U.  S.;  Liniment.  Terebinthinae;  Liniment.  Terebinthinae  Aceti- 
cum,  Jir.;  Unguentum  Terebinthinae,  Jir.  W. 

*  The  following  is  the  formula  adopted  by  the  Philadelphia  College  of  Pharmacy  for 
the  preparation  of  the  rubefacient  liniment,  so  much  sold  under  the  name  of  liritia'h  oil. 
R.  Olei  Terebinth.  f5viii,01ei  Lini  f^viij,  Olei  Succini  fiiv,  Olei  Juniperi  f^jv,  Potroloi 
Burbadcnbis  f^iij,  Petrolei  Americani  (Seneca  oil)  f^j.  ilidco. 
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OLEUM  THEOBROM^.  U.S.,  Br. 

Oil  of  Theohroma.    Butter  of  Oacao.    Gacojo  Buiier. 

The  concrete  oil  of  the  kernels  of  the  fruit  of  Theobroma  Cacao.  V.  S.  A 
concrete  oil  obtained  by  expression  and  heat  from  the  ground  seeds  of  Theo- 
broma Cacao.  Br. 

Theobroma.  Sex.  Sysf.  Polyadelphia  Decandria.  —  Nat.  Ord.  Sterculiaceae. 
Lindley. 

Gen.  Ch.  Calyx  sepaled.  Petals  5,  vaulted  at  the  base,  ligulate  above.  Stamem^ 
15,  connected  into  an  urceolus  at  the  base;  sterile  filaments  5,  alternate  with 
the  petals ;  fertile  ones  short,  united  into  5  filaments,  each  opposite  to  a  petal 
and  bearing  2  anthers.  Style  5-cleft  at  the  apex.  Stigmas  simple.  Fruit  inde- 
hiscent,  5-celled.  Seeds  embedded  in  a  buttery  pulp. 

Theobroma  Cacao.  Linn.  Sp.  PI.  1100;  Hayne,  Darstel.und  Beschreih.  &c., 
ix.  35.  This  is  a  handsome  tree,  from  twelve  to  twenty  feet  in  height,  grow- 
ing in  Mexico,  the  West  Indies,  and  South  America,  in  some  parts  of  which  it  is 
largely  cultivated,  particularly  in  Guayaquil  and  Venezuela.  The  fruit  is  an 
oblong-ovate  capsule  or  berry,  six  or  eight  inches  in  length,  with  a  thick,  coria- 
ceous, somewhat  ligneous  rind,  enclosing  a  whitish  pulp,  in  which  numerous 
seeds  are  embedded.  These  are  ovate,  somewhat  compressed,  about  as  large  as 
an  almond,  and  consist  of  an  exterior  thin  shell,  and  a  brown  oily  kernel.  Sepa- 
rated from  the  matter  in  which  they  are  enveloped,  they  constitute  the  cocoa, 
cacao,  or  chocolate  nuts  of  commerce  They  have  a  slightly  aromatic,  bitterish, 
oily  taste,  and,  when  bruised  or  heated,  an  agreeable  odour.  Analyzed  by  Mitsch- 
erlicb,  they  were  found  to  contain,  in  100  parts,  from  45  to  49  of  fixed  oil  {cacao 
butter),  14  to  18  of  starch,  0-34  of  glucose,  0-26  of  cane  sugar,  5-8  of  cellulose, 
3*5  to  5  of  colouring  matter,  13  to  18  of  albuminoid  matter,  1*2  to  1*5  of  theo- 
bromin,  5'6  to  6-3  of  water,  with  3-5  ashes.  The  colouring  matter  is  probably 
the  result  of  chemical  change,  as  the  fresh  seeds  are  white.  Theobromin  has 
been  found  also  in  the  shells  in  the  proportion  of  about  1  per  cent.  (See  Am. 
Journ.  of  Pharm.,  Nov.  1862,  p.  509.)  The  shells  of  the  nuts  are  sometimes 
employed  in  the  state  of  infusion,  as  a  substitute  for  tea  or  coffee.  They  impart 
to  boiling  water  a  taste  analogous  to  that  of  chocolate,  but  weaker.  The  kernel  is 
consumed  in  great  quantities,  in  the  shape  ofchocolate,or  in  some  analogous  form. 

Tlieobromin  (or  more  properly  theobromia)  was  discovered  by  M.  Woskre- 
sensky ,  who  obtained  it  in  the  following  method.  The  kernels  are  exhausted  with 
water  by  means  of  the  water-bath;  the  solution  is  strained  through  linen,  pre- 
cipitated by  acetate  of  lead,  and  filtered  ;  the  filtered  liquid  is  freed  from  lead  by 
sulphuretted  hydrogen,  and  evaporated ;  the  brown  residue  is  treated  with  boil- 
ing alcohol,  and  the  liquid  filtered  while  hot.  Upon  cooling,  the  theobromia  is 
deposited  in  the  form  of  a  reddish-white  powder,  which  is  rendered  colourless  by 
repeated  crystallization.  Keller  obtained  it  still  purer  by  heating  the  powder 
between  two  watch-glasses,  by  which  a  brilliant  white  sublimate  was  obtained. 
{Gmelvi's  Handbook.)  Theobromia  is  a  nitrogenous  crystallizable  principle, 
capable  of  forming  salts  with  the  acids,  very  bitter,  volatilizable  without  change, 
freely  soluble  in  hot  alcohol,  sparingly  so  in  hot  water,  and  closely  analogous  to 
caflfein.  Its  formula,  according  to  Dr.  F.  Keller,  is  Cj^HgN^O^.  It  has  been  con- 
verted into  cafifein  by  Prof.  Strecker.  (See  Am.  J.  of  Pharm.,  Sept.  1861,  p.  406.) 

Chocolate  is  differently  prepared  in  different  countries.  In  Great  Britain  and 
the  United  States,  it  usually  consists,  when  pure,  exclusively  of  the  cocoa  or 
chocolate  nuts,  which  are  first  roasted,  then  deprived  of  their  shell,  and  lastly 
reduced,  by  grinding  between  heated  stones,  to  a  paste,  which  is  moulded 
into  oblong  cakes.  Not  unfrequently  rice  flour  or  other  farinaceous  substance, 
with  butter  or  lard,  is  added;  but  these  must  be  considered  as  adulterations. 
On  the  continent  of  Europe,  sugar  is  generally  incorporated  with  the  paste,  and 
spices,  especially  cinnamon,  are  often  added.  Vanilla  is  a  favourite  addition  in 
South  America,  France,  and  Spain.    Cocoa  is  often  sold  in  the  state  of  powder, 
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which  is  Bomctimea  mingled  with  other  ingredients,  such  as  ground  rico,  barley, 
flour,  sugar,  «fec.  Chocolate  is  prepared  for  use  hy  reducing  it  to  powder,  and 
boiling  it  in  milk,  water,  or  a  mixture  of  those  fluids.  In  this  state  it  is  much 
employed  as  a  drink  at  breakfast  and  tea,  and  serves  as  a  substitute  for  coffee  in 
dyspepsia.  It  i.x  also  a  good  article  of  diet  for  con  vale.«cents,  and  may  sometimes 
bo  given  advantageously  as  a  mild  nutritive  drink  in  acuto  disease. 

Oil  of  Theohroma.  Cacao  Butter.  This  is  the  fixed  oil  of  the  chocolate  nut. 
It  is  extracted  either  by  expression,  decoction,  or  the  action  of  a  solvent.  Sou- 
beiran  recommends  that  the  seeds,  previously  ground,  be  mixed  with  one-tenth 
of  their  weight  of  water,  then  pressed  between  hot  plates  of  tinned  iron  It  is 
advisable  that  the  heat  should  not  exceed  that  of  boiling  water,  and  even  a  lower 
heat  will  answer.  When  the  method  of  decoction  is  used,  the  cacao  should  be 
slightly  roasted  before  boiling.  As  a  solvent,  bisulphide  of  carbon  has  been 
found  to  answer  well,  as  recommended  in  the  preparation  of  the  expressed  oil  of 
nutmeg.  (See  Oleum  MyrUticse.)  Upon  the  whole,  the  method  of  expression  is 
perhaps  preferable.  The  presence  of  water  in  the  ground  seeds  is  said  greatly  to 
facilitate  the  process.  The  expressed  oil,  which  is  generally  imported,  comes  in 
the  shape  of  oblong  cakes,  like  those  of  chocolate,  weighing  about  half  a  pound 
each.  It  is  whitish  or  yellowish,  of  the  consistence  of  tallow,  with  an  agreeable 
odour  resembling  that  of  chocolate,  and  a  bland,  pleasant  taste.  It  was  analyzed 
by  Specht  and  Gossman,  who  found  it  to  consist  of  stearin,  palmitin,  and  olein. 
From  its  large  proportion  of  stearin,  it  is  one  of  the  best  fats  for  the  prepara- 
tion of  stearic  acid.  (Ghem.  Oaz.,  Aug.  15,  1854,  p.  306.)  It  is  said  to  be  fre- 
quently adulterated  with  animal  fats. 

Butter  of  cacao  is  used  as  an  ingredient  in  cosmetic  ointments,  and  in  phar- 
macy for  coating  pills,  and  preparing  suppositories.  For  the  last  purpose  it 
is  well  adapted  by  its  consistence  and  blandness,  and  is  now  largely  consumed. 
It  was,  indeed,  on  this  account  chiefly  that  it  was  introduced  into  the  present 
edition  of  the  U.  S.  Pharmacopoeia.*  A  good  lip  salve  is  said  to  be  prepared 
by  melting  together  28  ounces  of  cacao  butter,  4  ounces  of  yellow  wax,  and  a 
drachm,  each,  of  balsam  of  Peru  and  benzoic  acid,  straining,  adding  perfuming 
oils,  as  those  of  rose,  bergamot,  and  bitter  almonds,  in  sufficient  quantity,  and 
finally,  when  nearly  cool,  an  ounce  of  glycerin.  (F.  Bringhurst,  Am.  Journ 
of  Pharm.,  July,  186t,  p.  348.) 

Off^.  Prep.  Suppositoria  Acidi  Tannici,  Br.;  Supposit.  Hydrargyri,  5r.; 
Supposit.  Morphiifi,  Br.;  Supposit.  Plumbi  Composita,  Br.  W. 

OLEUM  THYMI.  U.S. 
Oil  of  Thyme. 

The  volatile  oil  obtained  from  Thymus  vulgaris.  U.  S. 

This  was  introduced  into  the  present  edition  of  the  U.  S.  Pharmacopoeia, 
under  the  impression,  that  what  is  usually  employed  under  the  name  of  oil  of 
origanum,  and  by  that  name  was  recognised  in  former  editions  of  the  Phar- 
macopoeia, is  really  the  product  of  the  Thymus  vulgaris,  or  common  thyme. 
This  fact  was  ascertained  by  Mr.  Daniel  Uanbury,  during  a  journey  in  the  south 
of  France,  where  thyme  grows  wild  in  great  abundance,  and  is  largely  col- 
lected for  distillation.  The  oil  is  taken  from  France  to  England,  and  thence 
reaches  this  country  under  the  name  of  oil  of  origanum,  having,  probably  from  its 

*  Mnfurra  Tallow.  Under  thi.s  name  a  fatty  matter  is  known,  obtained  from  the  fruit  of 
a  tree  growing  in  Mozambique,  and  the  Isles  of  Madagascar  and  Bourbon,  and  bearing  a 
close  resemblance  in  qualities  to  cacao  butter.  The  kernel  of  the  fruit  is  described  as  of 
the  size  of  the  cacao  bean,  having  the  same  characteristic  odour  when  bruised,  and  a  bit- 
ter taste.  The  fatty  matter  is  extracted  by  boiling  the  kernels  in  water.  It  is  of  a  firm 
solid  consistence,  less  fusible  than  tallow,  of  a  yellowish  colour,  and  the  odour  of  cacao 
butter.  It  agrees,  moreover,  with  that  substance  in  containing  olein  and  palmitin,  and 
yields  palmitic  acid  largely  when  saponified.  The  tree  which  yields  it  will  probably  bo 
found  to  bear  a  close  botanical  aiHnity  to  Thcobroma.  (Sec  Am.  Journ.  of  Phai'm., 
xxviii    163.) 
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greater  cheapness,  been  substituted  for  the  genuine  oil.  The  substitution  is  of 
the  less  importauce,  as,  for  all  the  purposes  for  which  oil  of  origanum  was  used, 
that  of  thyme  is  not  less  useful,  while  it  is  at  least  quite  as  agreeable. 

Thymus  vulgaris  is  a  very  common  plant,  indigenous  in  the  south  of  France, 
and  cultivated  in  our  gardens.  It  is  a  labiate  plant,  belonging  to  the  Linntean 
class  and  order  Didynamia  Gyninospermia,  and  characterized  as  a  genus  by  its 
subcampanulate  calyx,  having  its  throat  closed  with  hairs,  and  its  corolla  with 
the  upper  lip  flat  and  emarginate,  and  a  longer  lower  lip.  It  is  a  low  under- 
shrub,  procumbent  at  the  base,  with  ovate-linear,  revolute  leaves,  and  flowers  in 
a  whorled  spike.  The  herbaceous  portion,  which  should  be  gathered  when  the 
plant  is  in  flower,  has  a  peculiar,  strong,  aromatic,  agreeable  odour,  not  lost  by 
drying,  and  a  pungent,  aromatic,  camphorous  taste.  Its  active  constituent  is 
the  volatile  oil,  which  is  .obtained  separate  by  distillation  with  water. 

The  oil,  as  prepared  in  the  south  of  France,  is,  after  one  distillation,  of  a  red- 
dish-brown colour,  and  called  the  red  oil,  but  when  again  distilled  is  colourless, 
and  in  this  condition  is  distinguished  as  the  white  oil.  It  is  the  former  that  is 
exclusively  found  in  our  shops.  According  to  Zeller,  one  pound  of  the  fresh  herb 
yields  457  grains  of  the  oil,  of  the  dried  herb  38  grains.  The  oil,  as  found  in 
our  shops,  is  of  a  reddish-brown  colour,  and  of  an  odour  recalling  that  of  thyme, 
but  less  agreeable.  Its  sp.  gr.  is  stated  at  0-905,  but  probably  varies,  as  the  oil 
is  a  complex  body.  Besides  other  ingredients,  it  contains  a  principle  called 
thymol,  which  is  concrete  at  ordinary  temperatures,  and  comes  over  last  in  dis- 
tillation, and  which  in  the  solid  state  is  somewhat  heavier  than  water. 

Thymic  Acid.  Thymol.  The  thymol  referred  to  in  the  above  paragraph  has 
recently  attracted  considerable  attention,  under  the  name  of  thymic  acid,  from 
its  possession  of  antiseptic  properties  analogous  to  those  of  carbolic  and  cresylic 
acids  and  creasote,  with  which  it  is  also  analogous  in  composition.  It  may  be 
obtainedby  submitting  the  oil  to  a  prolonged  refrigeration,  under  the  influence 
of  which  it  crystallizes ;  but  in  this  solid  state  it  is  less  convenient  for  use 
than  as  a  liquid.  It  appears  that  there  are  two  isomeric  forms  of  thymic 
acid,  one  the  crystalline  product  here  referred  to,  the  other  a  liquid,  obtained 
by  treating  the  oil  of  thyme  with  an  aqueous  solution  of  potassa  or  soda,  which 
separates  it  from  a  principle  called  thymene  with  Avhich  it  is  mixed  in  the  oil, 
antl  which  is  not  affected  by  the  alkalies.  The  thymate  thus  formed  is  de- 
composed by  an  acid,  and  the  liberated  thymic  acid  is  purified  by  repeated 
washings,  desiccation,  and  finally  distillation.  In  this  state  it  may  be  exposed 
to  a  very  low  temperature,  without  crystallizing,  not  even  though  some  crys- 
tals of  the  other  variety  be  thrown  in  for  a  nucleus.  In  a  concentrated  state 
it  has  an  acrid  and  caustic  taste;  but  when  very  much  diluted,  the  only  taste 
perceptible  is  that  of  thyme,  and  a  sense  of  coolness  in  the  mouth  like  that 
caused  by  the  oil  of  peppermint.  In  the  crystalline  state  it  melts  at  111°  F., 
and  boils  at  446°  F.  When  once  melted,  it  often  has  the  peculiarity  of  remain- 
ing indefinitely  in  the  liquid  state.  It  is  only  very  slightly  soluble  in  water,  but 
is  very  soluble  in  alcohol,  and  more  freely  in  proportion  to  the  concentration  of 
the  menstruum.  It  is  dissolved  by  ether  and  the  fixed  oils,  and  has  no  rotary 
power  as  regards  polarized  light.  The  alkalies  unite  with  it  to  form  soluble 
salts.  Like  creasote  it  has  the  property  of  combining  with  animal  tissues,  and 
thus  protecting  them  against  putrefaction.  Its  composition  is  represented  by 
the  formula  G^ll^fi^;  while  thymene,  with  which  it  is  associated  in  the  oil,  is 
a  hydrocarbon,  isomeric  with  the  oil  of  turpentine,  and  having  the  composition 
Cjglljp.  The  disagreeable  odour  of  carbolic  or  phenylic  acid  induced  M.  Bouil- 
hon,  a  French  pharmaceutist,  to  search  among  the  analogous  chemical  pro- 
ducts, in  the  hope  of  finding  some  one  which  might  have  the  important  prac- 
tical properties  of  carbolic  acid  without  disagreeable  sniell.  This  he  believes 
that  he  has  found  in  thymic  acid.  Dr.  Paquet,  clinical  professor  of  surgery  at 
Lille,  has  satisfied  himself  by  numerous  experiments  that  thymic  acid  has 
excellent  antiseptic  properties,  which  adapt  it  to  all  those  purposes  to  which 
carbolic  acid  has  been  applied  as  a  disinfectant.  In  a  concentrated  state  it  has, 


PART  1.  Oleum  Thymi.— Oleum  Tiyl'ii  628 

moreover,  caustic  properties,  which  render  it  very  useful  for  the  cauterization 
of  the  denial  nerven.  Dissolved  in  water  in  the  proportion  of  one  to  lOOO,  with 
the  udJition  of  ii  little  alcohol,  it  in  useful  in  tlu;  dres^in^^of  uidicalthy  wounds, 
and  is  peculiarly  indicated  in  cases  in  which  the  tincture  of  iodine  and  other 
antiseptic  remedies  have  proved  unavailin;[f.  Combined,  in  the  proportion  of  4 
parts  of  the  acid  with  4  of  tannin,  2  of  nnilij),  and  100  of  glycerin,  it  has 
been  used  with  ^reat  success  by  Dr.  Paquet  for  the  preservation  of  anatomical 
specimens.  For  the  dressing  of  wounds,  it  may  be  used  in  the  form  of  a  lotiou 
composed  of  1  part  of  the  acid,  4  of  alcohol  of  85°,  and  995  of  distilled  water. 
In  the  form  of  ointment,  it  may  be  employed  incorporated  with  lard  in  the  pro-' 
portion  of  from  2  to  20  drops  to  an  ounce.  If  taken  internally,  it  may  either  bo 
formed  into  an  emulsion,  or  dissolved  in  alcohol,  or  made  into  pills  with  2  parts 
of  the  acid  and  4  parts  of  medicinal  soap,  and  any  desirable  excipicnt;  the  soap 
being  necessary  for  the  proper  division  of  the  acid.  (Journ.  de  Fharm.  el  de 
Ghim.,  Aout,  1868,  j).  147.) 

Thyme  has  the  aromatic  properties  of  sage,  lavender,  Ac,  and  may  be  used 
for  the  same  purposes;  but  it  is  more  employed  in  cooking  than  in  medicine. 
T.  aerpitlum,  or  the  wild  thyme  of  Europe,  is  analogous  in  properties  to  the 
garden  thyme.  Both  are  occasionally  used  in  baths,  fomentations,  and  cata- 
plasms, along  with  other  aromatic  herbs. 

The  oil  is  used  almost  exclusively  as  a  local  application.  Introduced  on  lint 
or  cotton  into  the  cavity  of  a  carious  tooth,  it  will  sometimes  allay  toothache. 
It  is  often  used  as  a  mild  irritant  in  chronic  rheumatism,  sprains,  bruises,  &c., 
generally  in  connection  with  spirit  and  camphor.  It  is  an  ingredient,  under  the 
name  of  oil  of  origanum,  in  opodeldoc,  the  Linimentum  Saponis  Camphoratum 
of  former  editions  of  the  U.  S.  Pharmacopoeia,  which  has,  we  think  unfortunately, 
been  discarded  from  the  recent  edition.  W. 

OLEUM  TIGLII.  U.S. 
Croton  Oil. 

The  oil  obtained  from  the  seeds  of  Croton  Tiglium.  U.  S. 

Off.Hyn.  OLEUM  CROTONIS.  The  oil  expressed  from  the  seeds  of 
Croton  Tiglium.  Br. 

Huile  dc  Croton,  Fr.;  Crotonol,  Oerm.;  Nervalum  unnav,  Tarnool. 

Croton.  See  CASCARILLA. 

Croton  Tiglium.  Willd.  Sp.  Plant,  iv.  543;  Woodv.  Med.  Bot.,  3ded.,  vol.  v. 
p.  71.  This  species  of  Croton  is  a  small  tree  or  shrub,  with  a  few  spreading 
branches,  bearing  alternate  petiolato  leaves,  which  are  ovate,  acuminate,  serrate, 
smooth,  of  a  dark-green  colour  on  the  upper  surface,  paler  beneath,  and  fur- 
nished with  two  glands  at  the  base.  The  flowers  are  in  erect  terminal  racemes, 
scarcely  as  long  as  the  leaf;  the  lower  being  female,  the  upper  male,  with  straw- 
coloured  petals.  The  fruit  is  a  smooth  capsule,  about  the  size  of  a  filbert,  with 
three  cells,  each  containing  a  single  seed. 

The  tree  is  a  native  of  Uindostan,  Ceylon,  the  Moluccas,  and  other  parts  of 
India.  It  is  pervaded  by  an  acrid  purgative  principle,  probably  analogous  to 
that  found  in  other  plants  belonging  to  the  family  of  Euphorbiacew.  Ilumphius 
says  that  the  root  is  employed  in  Amboyna,  in  the  dose  of  a  few  grains,  as  a 
drastic  purge  in  dropsy ;  and,  according  to  the  same  author,  the  leaves  are  so 
acrid  that,  when  chewed  and  swallowed,  they  excite  inflammation  in  the  lips, 
mouth,  and  throat,  and  along  the  whole  course  of  the  alimentary  canal  The 
wood  is  said  in  small  doses  to  be  diaphoretic,  in  larger,  purgative  and  emetic. 
But  the  seeds  are  the  most  active  part.  These  have  been  long  used  in  India  as  a 
powerful  purgative,  and  were  employed  so  early  as  1630  in  Europe,  under  the 
names  ol'  yrana  Molucca  and  grana  tiglia.  But  in  consequence  of  their  violent 
effects  they  fell  into  neglect,  and  had  ceased  to  be  ranked  among  medicines, 
when,  at  a  comparatively  recent  period,  attention  was  again  called  to  them  by 
the  writings  of  some  English  physicians  in  India.  They  arc  now  imported  for 
their  oil,  which  is  the  only  product  of  the  plant  considered  ofiBcinal. 


624  Oleum  Tiglii.  part  t. 

These  seeds  are  rather  larger  than  a  grain  of  coffee,  oblong,  rounded  at  the 
extremities,  with  two  faces,  the  external  considerably  more  convex  than  the  in- 
ternal, separated  from  each  other  by  longitudinal  ridges,  and  each  divided  by  a 
similar  longitudinal  ridge,  so  that  the  whole  seed  presents  an  irregular  quad- 
rangular figure.  Sometimes,  as  in  the  coffee  grain,  their  internal  surface  is  flat 
with  a  longitudinal  groove,  owing  to  the  presence  of  only  two  seeds  in  the  cap- 
sule, the  groove  being  produced  by  the  central  column  or  axis.  The  shell  is 
covered  with  a  soft,  yellowish-brown  epidermis,  beneath  which  the  surface  is 
black  and  smooth  ;  and,  as  the  epidermis  is  often  partially  removed  by  friction 
during  their  carriage,  the  seeds  as  they  come  to  us  are  frequently  mottled,  and 
sometimes  nearly  black.  The  kernel  or  nucleus  is  yellowish-brown,  and  abounds 
in  oil.  In  India  the  seeds  are  prepared  for  use  by  submitting  them  to  slight  tor- 
refaction,  by  which  the  shell  is  rendered  more  easily  separable.  In  the  dose  of 
one  or  two  grains  the  kernel  purges  with  great  activity. 

The  oil  is  obtained  by  expression  from  the  seeds,  previously  deprived  of  the 
shell.  It  may  also  be  separated  by  decoction  in  water,  or  by  the  action  of  ether, 
or  bisulphide  of  carbon,  which  dissolves  the  oil,  and  leaves  it  behind  when 
evaporated.*  Guibourt  recommends,  after  the  first  expression,  to  digest  the 
residue  with  alcohol  at  a  temperature  of  120°  to  140°  P.,  and  then  submit  it  to 
a  new  expression.  The  alcohol  is  to  be  separated  by  distillation  from  the  oil, 
which  is  then  to  be  mixed  with  the  first  product.  According  to  Dr.  Nimmo,  the 
seeds  consist  of  64  per  cent,  of  kernel,  and  36  of  envelope.  From  the  seeds  im- 
ported into  England,  about  22  per  cent,  of  oil  is  obtained  by  simple  expression. 
Guibourt,  by  his  process,  obtained  52  per  cent,  from  the  kernels,  equivalent  to 
about  35  from  the  seeds.  Croton  seeds  yielded  to  Brandes  upon  analysis,  inde- 
pendently of  the  shell,  traces  of  a  volatile  oil,  fixed  oil,  a  peculiar  fatty  acid 
called  erotonic  acid,  an  alkaloid  which  he  called  crotonin,  resin,  stearin,  wax, 
extractive,  sugar,  starch,  gum,  albumen,  gluten,  lignin,  and  salts.  The  crotonin 
has  been  subsequently  found  to  be  nothing  more  than  a  magnesian  soap  with  an 
alkaline  reaction.  The  erotonic  acid,  which  is  separated  along  with  the  oil  on 
expression,  has  been  thought  to  be  the  active  principle  of  the  seeds,  but  is  now 
said  to  be  inert.  It  may  be  obtained  by  treating  the  oil  with  solution  of  potassa, 
decomposing  the  resulting  soap  by  tartaric  acid,  filtering  and  distilling  the  solu- 
tion, neutralizing  the  product  with  baryta-water,  evaporating  to  dryness,  decom- 
posing the  salt  of  baryta  with  strong  phosphoric  acid,  and  again  distilling. 
(Christison^s  Dispensatory.)  The  acid  solidifies  at  23°  F.,  is  highly  volatile, 
has  a  very  acrid  taste,  and  is  very  irritating  to  the  nostrils. f 

Properties.  Croton  oil,  as  found  in  the  shops,  vai'ies  from  a  pale-yellow  to  a 
dark  reddish-brown.  That  imported  from  India  is  usually  pale,  that  expressed 
in  Europe  dark,  like  the  deepest  coloured  sherry.  Its  consistence  is  rather 
viscid,  and  is  increased  by  time.  Its  smell  is  faint,  but  peculiar,  its  taste  hot 
and  acrid,  leaving  in  the  mouth  a  disagreeable  sensation  which  continues  for 
many  hours.    The  oil  is  wholly  soluble  in  ether  and  oil  of  turpentine.    Its  re- 

*  Extraction  with  ether.  Having  washed  and  dried  the  seeds,  grind  them  in  a  coffee-mill, 
and  form  a  soft  paste  with  ether. .  Introduce  this  into  a  narrow  percolation  tube,  and  gradu- 
ally pour  ether  upon  it  until  exhausted.  Evaporate  the  ether  by  means  of  a  water-bath, 
and  filter  the  remaining  oil  through  paper.   [Journ.  de  Fhorm.,  Aout,  1862,  p.  116  ) 

Extraction  with  bisulphide  of  carbon.  The  seeds,  well  bruised,  are  introduced  into  a 
bottle  with  three  times  their  weight  of  bisulphide  of  carbon  well  rectified  ;  the  mixture  is 
allowed  to  stand,  with  frequent  agitation,  for  24  hours ;  the  whole  is  then  poured  upon  a 
cloth  and  rapidly  expressed.  The  residue  is  similarly  treated  with  twice  its  weight  of  the 
bisulphide,  and  expressed,  after  standing  as  before.  The  products  of  the  two  macerations 
are  mixed,  then  filtered  in  a  covered  funnel,  and  finally  submitted  to  distillation,  by  means 
of  a  water-bath,  in  a  glass  retort,  at  the  temperature  of  160°  or  170°  P.  The  bisulphide 
should  be  recovered  by  condensing  its  vapour  in  a  refrigerated  receiver.  The  oil  is  to  be 
poured  into  a  capsule,  to  show  that  it  contains  none  of  the  bisulphide,  and  then  introduced 
into  a  bottle.  {Journ.  de  Pharm.,  3eser.,  xxxi.  28.) — Note  to  the  twelfth  edition. 

f  Prof.  Tuson  believes  that  he  has  found  in  croton  seeds  a  peculiar  alkaloid,  analogous 
to.cascarillin.  He  extracts  it  by  the  same  process  as  that  already  described,  by  which 
he  obtained  ricinin  from  the  castor-bean.  (See  note,  page  609.)  But  further  experiments 
are  required  for  satisfactory  results.   (See  Am.  Journ.  of  Pharm. ,i}ept.  1864,  p.  418.) 
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Intions  to  pare  alcohol  differ  somewhat  with  tho  variety  of  the  oil.  That 
obtained  bv  expression  in  Eln^fland  ia  wholly  and  readily  soluble,  forming  a 
Holiition  which  is  permanent  at  ordinary  temperaturefi  ;  while  the  India  or  pale 
oil  forms  an  opaque  mixture,  which  becomes  clear  and  uniform  upon  being 
heated,  but  separates  on  standing  into  two  portions,  one  consisting  of  alcohol 
somewhat  diminished  in  bulk,  the  other  of  tho  oil  correspondingly  increased 
in  bulk  by  retaining  a  portion  of  the  alcohol.  It  is  possible  that  tho  difference 
in  colour,  and  in  their  relations  to  alcohol,  between  tho  India  and  English  oils, 
may  bo  owing  to  a  change  in  tho  kernels  from  being  kept. 

Some  eroton  oil  examined  by  M.  Dublanc,  of  Paris,  when  agitated  with  ten 
times  its  weight  of  alcohol,  was  separated  into  two  parts,  one  of  which  amount- 
ing to  ()  per  cent,  was  dissolved  by  the  alcohol,  the  other  remained  undissolved, 
but  retained  50  per  cent,  of  alcohol.  The  latter,  upon  being  repeatedly  treated 
with  alcohol,  lost  all  its  acrimony;  while  the  portion  dissolved  was  extremely 
acrid.  From  these  observations  it  would  appear  that  the  acrid  and  probably 
active  principle  of  the  oil  is  dissolved  by  alcohol;  while  a  bland  fixed  oil,  which 
constitutes  the  chief  part  of  it,  is  not  taken  up  by  that  liquid.* 

It  is  thought  that  eroton  oil  is  often  adulterated  with  other  fixed  oils.  In 
the  Br.  Pharmacopoeia  of  1864,  it  was  given  as  a  test  of  the  purity  of  the  oil 
expressed  from  the  imported  seeds,  that  when  agitated  with  an  equal  volume 
of  alcohol  and  gently  heated,  it  forms  a  clear  solution,  from  which  about  three- 
fourtlis  of  the  oil  separate  on  cooling;  but  that  statement  is  asserted  to  be 
untrue  of  the  English  expressed  oil,  though  correct  of  the  imported.  The  test 
was  intended  to  detect  the  presence  of  castor  oil,  which  would  be  dissolved 
by  the  alcohol,  and  thus  occasion  a  diminution  of  the  bulk.  It  has  been 
omitted  in  the  present  PharmacopcBia.j" 

We  were  told  by  the  late  Dr.  M.  Burrough,  who  was  for  some  time  in  India, 
that  much  of  the  oil  there  prepared,  under  the  name  of  eroton  oil,  is  derived 

*  Some  experiments  have  recently  been  made  by  Thomas  Schlippe  on  the  composition 
of  eroton  oil,  with  very  interesting  results.  Thecrotonic  acid  referred  to  in  the  text  is 
only  one  out  of  a  number  of  fatty  acids  contained  in  the  oil,  and  is  neither  the  acrid  nor 
the  purgative  principle.  Besides  the  proper  fatty  part,  there  are  probably  other  ingre- 
dients upon  which  the  medicinal  activity  of  the  oil  depends.  Of  these  Schlippe  has  sepa- 
rated the  acrid,  but  not  as  yet  the  purgative  principle.    The  former  he  calls  croionol. 

The  fatty  part  of  the  oil,  when  saponified,  yielded  stcat~ic, palmitic,  myristic,  and  tome 
acids;  and  of  the  oleic  acid  series,  besides  some  not  well  defined,  croionic  and  angelic  acids; 
all  of  whicn  exist  as  glycerides,  that  is,  as  compounds  of  the  acids  respectively  with  gly- 
cerin, in  the  recent  oil. 

Orotonol,  or  the  acrid  principle,  which  exists  in  the  expressed  oil  in  the  proportion  of  4 
per  cent. ,  may  be  separated  in  the  foiiowing  manner.  Agitate  the  oil  with  sufficient  alco- 
holic solution  of  soda  to  form  a  milky  fluid ;  heat  this  gently  for  some  hours,  and  then  add 
water  or  solution  of  chloride  of  sodium,  so  as  to  cause  the  oil  to  rise  and  form  a  stratum 
on  the  surface;  separate  this  fatty  oil  by  passing  the  liquid  through  a  moist  filter;  to  the 
filtrate  add  dilute  muriatic  acid, which  will  separate  and  cause  to  rise  to  the  surface  another 
oily  matter ;  dissolve  this  in  cold  alcohol,  and  treat  it  with  freshly  prepared  hydrated  oxide 
of  lead.  When  the  acid  reaction  has  quite  ceased,  add  freely  a  weak  watery  solution  of 
Boda,  bv  which  the  fluid  is  rendered  milky,  arJ  afterwards  divides  into  a  watery  liquid 
and  a  clear  oil,  which  sinks- to  tho  bottom.  To  obtain  this  result,  it  is  often  necessary  to 
add  chloride  of  calcium  freely  to  the  alcoholic  solution.  Separate  the  oil,  wash  it  with 
water  on  a  moist  filter,  and  dissolve  it  in  ether.  Agitate  the  ethereal  solution  with  water 
in  a  cylindrical  glass  vessel,  and,  having  drawn  oft' the  clear  ethereal  solution,  allow  the 
ether  to  evaporate  in  a  capsule  in  vacuo.  Thu  jrotonol  remains  as  a  tenacious  mass,  colour- 
less or  of  a  slightly  wine  colour,  and  of  a  weak  and  peculiar  odour.  Schlippe  ascribes  to 
a  decomposition  of  the  crotonol  the  odour,  like  that  of  decoction  of  seneka,  which  is  often 
possessed  by  eroton  oil.  {Liebig's  Annnlen,  cv.  1.) — Note  to  the  twelfth  edition. 

f  Mr.  Maisch  propo.ses  to  detect  eroton  oil  in  any  mixture  by  the  following  plan,  based 
upon  Schlippe's  results  in  reference  to  crotonol.  The  suspected  oil  is  agitated  with  an 
alcoholic  solution  of  soda  or  potassa,  and  the  solution,  having  been  separated,  is  then  satu- 
rated with  hydrochloric  or  sulphuric  acid.  If  eroton  oil  be  present,  its  acrid  principle,  cro- 
tonol. will  rise  to  the  surface  in  the  form  of  an  oil,  which,  when  applied  to  the  skin,  will 
produce  in  three  or  four  hours  not  only  inflammation,  but  also  the  peculiar  eruptive 
affection  excited  by  eroton  oil.  {Am.  Journ.  of  Phartn.,  July,  1860,  p.  307.) — Note  to  the 
twelfth  edition. 
40 
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from  the  seeds  of  a  plant  dififerent  from  the  Croton  Tiglium.  From  a  parcel  of 
these  seeds  presented  to  him  by  Dr.  Burrough,  Dr.  R.  E.  GriflBth  produced  a 
plant  which  proved  to  be  Jatropha  Curcas,  the  seeds  of  Avhich  are  known  by  the 
name  of  Barbadoes  nuts.  (See  Tapioca.)  This  oil,  though  weaker  than  the 
genuine,  was  said  by  Dr.  Burrough  to  be  an  efficient  cathartic  in  the  dose  of 
three  or  four  drops.  Dr.  Hamilton  states  that  croton  seeds  are  afforded  by 
Croton  pavana,  growing  in  Ava  and  the  eastern  parts  of  Bengal ;  and  it  is 
probable  that  a  portion  of  the  croton  oil  of  commerce  is  obtained  from  these 
seeds.  (Trans.  Lin.  Soc.,x\v.  257.)  These  facts  may  explain  some  of  the  dis- 
crepancies in  reference  to  the  effects  of  alcohol  above  mentioned. 

Medical  Properties  and  Uses.  Croton  oil  is  a  powerful  hydragogue  pur- 
gative, acting  for  the  most  part,  when  given  in  moderate  doses,  with  ease  to  the 
patient,  but  in  large  doses  apt  to  excite  vomiting  and  severe  griping  pains,  and 
capable,  if  immoderately  taken,  of  producing  fatal  effects.  It  acts  with  great 
rapidity,  frequently  evacuating  the  bowels  in  less  than  an  hour,  and  generally 
exciting  a  rumbling  sensation  in  half  that  period.  It  possesses  also  great  ad- 
vantage in  the  minuteness  of  the  dose,  on  account  of  which  it  may  frequently  be 
given  when  we  should  fail  with  more  bulky  medicines;  as  in  mania,  coma,  and 
the  cases  of  children.  A  drop  placed  on  the  tongue  of  a  comatose  patient  will 
generally  operate.  Though  long  used  in  India,  and  known  more  than  a  century 
ago  to  the  Dutch  physicians,  it  did  not  attract  general  notice  till  about  1820, 
when  it  was  introduced  into  England  by  Mr.  Conwell.  It  is  chiefly  employed 
in  cases  of  obstinate  constipation,  in  vs^hich  it  often  produces  the  happiest  effects 
after  the  failure  of  other  medicines;  but  it  may  also  be  advantageously  used  in 
almost  all  cases  in  which  powerful  and  speedy  purging  is  demanded.  Dropsy, 
apoplexy,  mania,  and  visceral  obstructions  are  among  the  complaints  in  which 
it  has  been  particularly  recommended.  It  has  recently  been  employed  with  great 
asserted  benefit  in  neuralgia,  epilepsy,  and  spasm  of  the  glottis,  and  has  been 
supposed  to  have  powers  in  these  affections  independent  of  its  purgativ^e  pro- 
perty. The  seeds  are  said  to  have  been  used  with  great  success  in  India  in 
amenorrhoea.  Applied  externally,  the  oil  produces  inflammation  of  the  skin, 
attended  with  a  pustular  eruption,  and  has  been  used  in  this  way  in  rheumatism, 
gout,  neuralgia,  glandular  and  other  indolent  swellings,  and  in  larjmgeal  and 
pulmonary  diseases.  It  should  be  diluted  with  three  parts  of  olive  oil,  soap 
liniment,  oil  of  turpentine,  or  other  convenient  vehicle,  and  applied  as  a  liniment 
twice  or  oftener  in  the  twenty-four  hours.  Sometimes  the  insusceptibility  of  the 
skin  is  such  as  to  require  its  application  undiluted.  The  oil  may  also  be  applied 
externally,  in  the  form  of  a  plaster,  made  by  incorporating  one  part  of  it  with 
four  parts  of  lead  plaster,  melted  by  a  very  gentle  heat.  Sometimes  it  appears 
to  produce  inflammation  in  parts  distant  from  those  to  which  it  was  directly 
applied.  It  has  been  said  that  four  drops,  used  externally  by  friction  around  the 
umbilicus,  will  produce  a  purgative  effect,  but  this  is  denied  by  Dr.  Barlai,  of 
Tuscany,  who  states  that  it  is  only  when  the  oil  is  applied  to  the  skin  divested 
of  the  cuticle  that  it  will  operate  upon  the  bowels. 

The  dose  for  an  adult  is  one  or  two  drops,  and  is  most  conveniently  admin- 
istered in  the  form  of  pill.  A  safe  and  convenient  plan  is  to  make  two  drops 
into  four  pills  with  crumb  of  bread,  and  to  give  one  every  hour  till  they  operate. 
The  oil  may  also  be  given  in  emulsion.  The  form  of  tincture  may  be  advan- 
tageously resorted  to  when  a  minute  quantity  of  the  medicine  is  required ;  as  it 
affords  the  means  of  readily  dividing  the  dose. 

Off.  Prep.  Linimentum  Crotonis,  Br.  W. 

OPIUM.  U.S., Br. 
Opium. 

The  concrete  juice  of  the  unripe  capsules  of  Papaver  somniferum.  TJ.  S.  The 
juice,  inspissated  by  spontaneous  evaporation,  obtained  by  incision  from  the 
unripe  capsules  of  the  poppy,  Papaver  somniferum,  grown  in  Asia  Minor.  Br. 
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"  Opium  should  yield  at  least  seven  per  cent,  of  morphia  by  the  officinal  pro- 
cess." U.  S. 

Opium,  Fr.;  Opium,  Mobnsaft, Ocrm.;  Oppio, ItaL; Opio, Span.;  Aflioni,Turk.;  Ufyoon, 
Arab.;  Shcerikhaskash,  Persian;  Ufnoin,  Ilimloo. 

Papaver.  Hex.Syst.  Polyandria  Monogynia. — Nat.Ord.  Papaveraceae. 

Oen.Ch.  Coro//a  four-petaled.  C'a/j/x  two- leaved.  Cap«tt/e  one-celled,  open- 
ing by  pores  under  the  persistent  stigma.  Willd. 

Opium  is  at  present  generally  believed  to  be  derived  exclusively  from  the 
Papaver  somniferum;  though  every  species  of  jioppy  is  capable  of  yielding 
it  to  a  greater  or  less  extent,  and  .wme  authors  liavo  indicated  the  Papaver 
orientate  as  its  real  source.  The  British  and  French  Pharmacopoeias  unite  with 
our  own  in  recognising  only  the  first-mentioned  species. 

Papaver  »omniferum.  Willd.  tip.  Plant,  ii.  1147  ;  Woodv.  Med.  Hot.  p.  376, 
t.  138.  There  are  several  varieties  of  this  species,  of  which  the  two  most  pro- 
minent are  distinguished  by  the  titles  of  the  white  and  black  poppy,  derived 
from  the  colour  of  their  seeds.  It  is  the  former  which  is  usually  described  as  the 
proper  opium  plant.  The  white  poppy  is  annual,  with  a  roundish,  smooth,  erect, 
glaucous,  often  branching  stem,  usually  rising  two  or  three  feet  in  height,  but 
sometimes  five  or  even  six  feet  in  favourable  situations.  The  leaves  are  large, 
variously  lobed  and  toothed,  and  alternately  disposed  on  the  stem,  which  they 
closely  embrace.  The  flowers  are  terminal,  very  large,  and  of  a  white  or  silver- 
gray  colour.  In  India  they  appear  in  February,  in  Europe  and  the  United 
States  not  earlier  than  June,  July,  or  August.  The  calyx  is  smooth  and  com- 
posed of  two  leaves  which  fall  when  the  petals  expand.  These  are  usually  four 
in  number;  but  there  is  a  variety  in  which  the  flower  is  double.  The  germen. 
which  is  smooth  and  globular,  supports  a  radiated  stigma,  and  is  surrounded  by 
numerous  short  and  slender  filaments,  with  erect,  oblong,  compressed  anthers. 
The  capsule  is  smooth  and  glaucous,  rounded,  from  two  to  four  inches  in  diam- 
eter, somewhat  flattened  at  the  top  and  bottom,  and  crowned  with  the  persistent 
stigma,  the  diverging  segments  of  which  are  arranged  in  a  circle  upon  the  sum- 
mit. It  contains  numerous  minute  white  seeds,  which,  when  perfectly  ripe, 
escape  through  small  openings  beneath  the  stigma.  In  the  black  poppy,  the 
flower,  though  sometimes  white,  is  usually  violet-coloured  or  red,  the  capsule 
somewhat  smaller  and  more  globular,  and  the  seeds  of  a  brown  or  blackish  colour. 

All  parts  of  the  poppy  contain  a  white,  opaque,  narcotic  juice ;  but  the  leaves, 
analyzed  by  M.  Blondeau,  yielded  none  of  the  active  principles  by  which  opium 
is  characterized.  (Journ.  de  Pharm.,  vii.  214.)  It  is  in  the  capsule  that  the 
juice  most  abounds,  and  the  virtues  of  the  plant  chiefly  reside.  Hence  this  part 
is  sometimes  employed  medicinally.  (See  Papaver.)  The  seeds  are  destitute  of 
narcotic  properties,  and  are  even  used  as  food.  The  Romans  employed  them  in 
the  preparation  of  various  dainties.  They  abound  with  a  bland  oil,  which  may 
be  extracted  by  expression.  According  to  M.  Berjot,  the  seeds  yield  from  46  to  50 
per  cent.  (Journ.  de  Pharvi.,  Avril,  1863,  p.  277.)  This  is  an  article  of  much 
importance  on  the  continent  of  Europe,  particularly  in  France  and  Germany.  In 
the  former  of  these  countries,  the  value  of  the  oil  annually  produced  is  said  to  be 
25  or  30  millions  of  francs.  (Roux,  /6i<?.,Sept.  1859,p.  202.)  The  oil  is  emploN'-ed 
for  culinary  and  pharmaceutic  purposes,  in  painting  and  the  manufacture  of 
soap,  and  in  other  ways  as  a  substitute  for  olive  oil.  The  poppy  does  not  ap- 
pear to  elaborate  the  milky  fluid  in  which  its  narcotic  properties  reside  before  a 
certain  period  of  its  growth ;  for  we  are  told  that,  in  Persia,  the  young  plants 
which  are  pulled  up  to  prevent  too  thick  a  crop  are  used  as  potherbs ;  and  the 
fiTjXWM  of  the  Greeks,  which  is  believed  to  be  identical  with  the  Papaver  som- 
niferum, is  said  by  Hippocrates  to  be  nutritive. 

Though  generally  believed  to  be  a  native  of  Asia,  this  species  of  poppy  grows 
wild  in  the  south  of  Europe,  and  even  in  England,  whither  its  seeds  are  sup- 
posed to  have  been  brought  at  a  very  early  period.  It  was  cultivated  by  the 
ancient  Greeks,  and  is  mentioned  by  Homer  as  a  garden  plant.  It  is  at  present 
cultivated  very  extensively  in  India,  Persia,  Egypt,  and  Asiatic  Turkey,  for 
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opium;  and  in  several  parts  of  Europe,  especially  in  the  northern  departments 
of  France,  and  in  the  south  of  Germany,  mainly  for  the  seeds.  It  is  said  that, 
in  some  parts  of  China,  especially  in  the  province  of  Szy-tschuan,  notwithstand- 
ing that  the  drug  is  so  abundantly  imported  from  India,  great  quantities  of  it 
are  produced  for  the  supply  of  the  masses  of  the  people ;  the  Bengal  opium 
being  used  only  by  the  rich.  {Neues  Bepertorium,  xii.  80,  A.  D.  1863;  from 
Blakiston^s  Five  Months  on  the  Yang-tze.)  In  this  country  it  was  until  recently 
found  only  in  our  gardens  as  an  ornamental  flower.  But  of  late  attempts  have 
been  made  to  cultivate  it,  on  a  somewhat  large  scale,  with  results  not  alto- 
gether discouraging;  and  the  fact  is  worthy  of  observation,  as  having  a  favour- 
able bearing  on  enterprises  of  this  kind  in  our  Northern  States,  that,  though 
an  idea  has  prevailed  that  a  warm  climate  is  favourable  to  the  development 
of  the  narcotic  principles  in  the  poppy,  yet  the  contrary  would  seem  to  be  the 
case;  and  the  poppy  cultivated  in  the  colder  regions  is  really  the  most  produc- 
tive in  morphia.  This  opinion  has  the  support  of  Guibourt  (Journ.  de  Fharm., 
Sept.  1867,  p.  222);  and  would  seem  to  be  established  by  the  facts,  that  the 
opium  of  Anatolia  is  richer  in  morphia  than  that  of  the  much  hotter  regions  of 
Bengal  and  Upper  Egypt;  and  that,  while  the  best  Smyrna  opium  seldom 
yields  more  than  12  per  cent,  of  the  alkaloid,  that  produced  in  the  north  of 
France  yields  from  20  to  24  per  cent.  (M.  Bussy,  Ibid.,  p.  221.)* 

*  Opium  Culture  in  the  United  States.  Experiments  have  been  occasionally  made  in  this 
country,  on  a  small  scale,  to  determine  what  probability  there  might  be  that  the  poppy 
could  be  advantageously  cultivated.  One  of  these  was  made  about  thirty  years  ago  by  the 
author ,  who,  in  preparing  a  small  medico-botanical  garden  for  the  illustration  of  his  lectures 
in  the  University  of  Pennsylvania,  devoted  a  bed  to  the  P.  somniferum,  with  the  view 
of  collecting  the  juice.  The  plant  grew  luxuriantly,  and,  at  the  proper  season,  upon  the 
incision  of  the  capsules,  yielded  the  milky  juice  quite  as  freely  as  had  been  anticipated; 
but  thesmallness  of  the  product,  compared  with  the  time  and  labour  expended  in  obtain- 
ing it,  convinced  him  that,  with  the  price  of  labour  in  the  United  States,  it  would  be 
futile  to  attempt  the  production  of  opium  as  a  profitable  agricultural  operation. 

At  the  meeting  of  the  American  Pharmaceutical  Association  in  1865,  specimens  of  opium 
were  presented,  produced  in  Campbell  Co.,  Virginia,  by  Mr.  P.  Robertson.  The  juice  was 
collected  in  the  usual  way  from  several  different  species ;  and  the  specimens  of  the  drug 
presented  had  the  characteristic  appearance  of  opium.  The  peculiar  odour,  however,  was 
comparatively  feeble.  Being  submitted  for  examination  to  Mr.  I.  J.  Graham,  they  were 
found  by  him  to  contain  both  morphia  and  narcotina,  but  only  4  per  cent,  of  the  former, 
SQ  that  they  could  not  enter  into  competition  in  the  market  with  the  imported  drug. 
{A?n.  Jour7i.  of  Pharm.,  Jan.  1867,  p.  50.) 

A  much  better  product  has  been  obtained  from  the  white  poppy,  by  Dr.  H.  Black,  of 
Bolivar,  Tenn. ,  who  has  for  several  years  given  some  attention  to  its  culture.  A  specimen 
of  this  opium,  examined  by  Mr.  E.  S.  Wayne,  of  Cincinnati,  was  shown  to  contain  10-2 
per  cent,  of  morphia,  and  might  well  vie  with  the  best  Smyrna  opium  But  the  author 
has  not  learned  that  the  opium  was,  in  this  instance,  cultivated  with  a  view  to  pecuni- 
ary profit.   {Ibid.,  Jan.  1868,  p.  77.) 

Within  a  few  months,  specimens  of  a  product,  intended  to  represent  opium,  have  been 
offered  to  pharmaceutists  in  New  York  and  Philadelphia,  with  a  view  to  ascertain  their 
real  value.  It  was  produced  in  Addison  Co.,  Vermont,  by  Mr.  W.  C.  Wilson,  who  gave 
the  following  account  of  his  proceeding  to  Prof.  Procter.  He  had  a  considerable  extent 
of  ground  sown  with  seeds  of  the  opium  poppy,  which  grew  vigorously ;  and  about  the 
middle  of  August  the  collection  of  the  juice  from  the  capsule  was  begun,  and  continued 
till  the  first  of  September.  At  this  time  the  plants  were  cut  down,  bruised  with  a  little 
alcohol  for  preservation,  and  subjected  to  pressure.  The  liquid  thus  obtained  was  evapo- 
rated, and  the  extract  was  mixed  with  the  juice  from  the  capsule,  so  as  to  form  a  soft,  nearly 
homogeneous  mass,  of  a  pilular  consistence.  Some  of  the  drug  was  shown  to  the  author 
by  Prof.  Procter.  It  presented  very  much  the  appearance  of  Egyptian  opium,  though 
somewhat  darker,  and  had  very  decidedly  the  characteristic  smell  of  genuine  opium. 
Mr.  Wilson  obtained  640  pounds  of  this  substance  from  6-25  acres  of  land,  or  about  100 
pounds  to  the  acre,  and  received  from  eight  to  ten  dollars  for  each  pound,  or  about  one 
thousand  dollars  an  acre.  Examined  by  Prof.  Procter,  the  opium  was  found  to  contain  in 
its  commercial  state  6-25  per  cent,  of  morphia,  and,  when  dried,  7'44  per  cent.  This  sample 
is  therefore  equal  to  inferior  specimens  of  Smyrna  opium,  though  below  the  standard  for 
officinal  use.  But  it  differs  from  genuine  opium  in  being  much  more  largely  soluble  in 
water.  Considering  that  a  large  proportion  of  it  consisted  of  an  inspissated  expressed 
juice,  derived  from  the  whole  plant,  which  contains,  according  to  all  preceding  analyses, 
lout  a  very  minute  proportion  of  morphia,  the  portion  of  it  derived  by  incision  from 
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The  process  fur  procuring  opium  from  the  poppy,  as  practised  by  the  modern 
inhabitants  of  India  and  Pfrsia,  according  to  the  reports  of  Kerr  and  Kcempfer, 
is  very  nearly  the  same  with  that  dt-scribed  by  Dioscorides  as  employed  in  bis 
own  times,  about  eighteen  hundred  years  since;  and  the  accounts  of  Belon, 
Olivier,  Texier,  and  more  recently  M.  Bourlier,  as  to  the  ntodes  of  collection  in 
Asia  Minor,  are  not  materially  different.  As  the  capsules  abound  most  in  the 
narcotic  juice,  it  is  from  these  that  the  opium  is  procured.  According  to  Texier, 
a  few  days  after  the  fall  of  the  flower,  men  and  women  proceed  to  the  fields,  and 
make  horizontal  incisions  in  the  capsule,  taking  care  not  to  penetrate  its  cavity. 
A  white  juice  exudes,  and  appears  in  the  form  of  tears  upon  the  edges  of  the 
incisions.  The  field  is  left  in  this  state  for  twenty-four  hours,  after  which  the 
juice  is  scraped  off  by  means  of  large  blunt  knives.  A  portion  of  the  epidermis 
of  the  capsule  is  also  removed,  and  constitutes  about  one-twelfth  of  the  whole 
l)roduct.  Each  poppy-head  affords  opium  but  once.  Thus  collected,  the  opium 
is  in  the  state  of  an  adhesive  and  granular  jelly.  It  is  placed  in  smaller  ves- 
sels, where  it  is  beaten,  and  at  the  same  time  moistened  with  saliva.  When  of  a 
proper  consistence,  it  is  wrapped  in  leaves,  and  sent  into  the  market.  (Journ. 
de  Pharin.,  xxi.  196.)  Considerable  quantities  of  good  opium  have  been  ob- 
tained in  England  by  scarifying  the  capsules  of  the  poppy.  Similar  success  has 
been  met  with  in  France;  and  the  drug  obtained  by  incisions,  in  the  latter  coun- 
try, has  been  found  equal  if  not  superior  to  that  imported  from  the  East.* 

tho  capsules  must  be  very  rich  in  morphia;  thus,  as  far  as  credit  can  be  attached  to  this 
account,  confirmin<!;  tlie  opinion  elsewhere  stated,  that  the  poppy  produces  a  much  hirger 
proportionate  yield  of  morphia  when  cultivated  in  cold  regions  than  in  hot.*  We  are 
informed  by  Prof  Procter,  in  the  article  containing  the  foregoing  account  of  Vermont 
opium,  that  various  experiments  are  now  going  on  in  Mississippi  and  other  parts  of  tho 
South  and  West;  but,  if  the  opinion  just  referred  to  as  to  the  influence  of  climate  be  cor- 
rect, these  experiments  are  not  made  under  the  most  favourable  circumstances.  It  will 
be  seen  that  tlie  product  of  the  poppy  in  Virginia  and  Tennessee,  as  stated  in  preceding 
paragraphs,  compared  with  that  from  Vermont,  affords  still  further  confirmation  of  the 
opinion.  Tho  inference  from  all  this  is,  that  there  seems  to  be  a  fair  chance  for  the  pro- 
litablo  cultivation  of  the  poppy  in  tho  more  Northern  States.  (See  Ain.  Journ.  of  Pharm., 
Nov.  18G8,  p.  513.) — Note  to  the  thirteenth  editio7i. 

*  So  early  as  the  year  1796,  a  premium  was  awarded  by  the  Society  for  the  Encourage- 
ment of  Arts,  to  Mr.  Ball,  for  a  specimen  of  British  opium  ;  and  in  1823,  Messrs.  Cowley 
and  Stains  collected  190  pounds,  which  sold  for  nearly  seven  dollars  a  pound,  from  little 
more  than  twelve  acres  of  land.  This  product,  however,  was  by  no  means  equal  to  that 
obtained  in  Scotland  by  Mr.  John  Youn ».  From  one  acre  of  ground,  planted  with  poppies 
and  potatoes,  he  procured  fifty-six  pounds  of  opium,  valued  at  450  dollars,  while  the  whole 
expense  was  more  than  repaid  by  the  potatoes,  and  the  oil  expressed  from  the  seeds.  For 
papers  on  the  subject  of  the  cultivation  of  the  poppy  in  England,  see  Edin.  Phil.  Journ. 
(i.  258),  and  the  Quart.  Journ.  of  Science  (iv.  69). 

M.  Aubergier  has  cultivated  opium  in  France,  with  encouraging  results.  Instead  of  al- 
lowing the  juice  after  the  incision  to  inspissate  on  the  capsule,  he  collected  it  immediately, 
and  dried  it  by  artificial  heat.  One  workman  collected  in  a  day  300  grammes  (9-64  troy- 
ounces)  of  juice,  which  yielded  one-quarter  of  its  weight  of  opium.  The  product  differed 
in  strength  very  greatly,  according  to  the  variety  of  poppy  used ;  the  yield  of  morphia 
having  varied  from  3  to  17-8  per  cent.  He  gives  the  preference  to  the  purple  poppy.  [Ann. 
de  Therap.,  A.  D.  1852,  p.  29.)  See  also  the  same  worJc  (A.  D.  1853,  p.  1 )  for  an  elaborate 
report  on  M.  Aubergier's  memoir,  by  a  committee  consisting  of  MM.  Rayer,  Orfila,  and 
others.  Attempts  have  been  made  to  introduce  the  cultivation  of  opium  into  Algiers ;  and 
specimens  of  the  drug  produced  in  that  country  have  yielded  from  7  to  11  per  cent,  of 
morphia.  {Journ.  de  Pharm.,  Oct.  1854,  p.  293.)  From  various  communications  in  tho  jour- 
nals, it  appears  that  the  collection  of  opium  in  France  was  on  the  increase ;  and  an  import- 
ant fact  is  said  to  have  been  proved  beyond  doubt,  that  the  production  of  the  seed  for 
oil,  and  of  opium,  may  be  carried  on  together,  without  injury.  (Note  to  former  editions.) 

M.  Odeph,  of  Luxeuil,  with  tho  view  of  facilitating  the  collection  of  the  juice,  has 
invented  an  instrument  for  making  the  incisions,  which  not  only  shortens  tho  process, 

•  After  the  above  Htatements  had  been  printed,  we  had  an  opjiortunlty  of  sowing  an  additional  communication 
of  Prof.  Proctor  In  the  furtlicuminK  nunilwr  of  the  American  Journal  of  Pharmacy  for  January,  ISflS  (p.ii).  From 
this  it  appears  that  other  ep^-cimens  of  the  Vorniont  opium  had  conie  into  th»  pottwsHion  of  Prof.  Procter,  who, 
upon  a  careful  analyiis  of  them,  found  them  very  ilifTerunt  from  and  much  inferior  to  that  first  examined ;  yield- 
ing. Instead  of  ti-'2d  [wr  cent,  of  morphia  stated  in  the  text,  one  of  them  0-90,  or  less  than  one  percent.;  the  second, 
i>4o  per  cent ;  and  a  third,  none  whatever;  so  that,  in  the  present  state  of  our  knowle<lgu  on  this  subject,  the 
Veruont  opium  must  be  cousidered  altogether  unreliable.  {Note  to  the  thirteenth  edition.) 
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Another  method  of  extracting  the  virtues  of  the  capsules  is  to  select  such  as 
have  ceased  to  yield  their  juice  by  exudation,  to  beat  them  with  a  small  propor- 
tion of  water,  and  inspissate  the  liquid  thus  obtained  by  artificial  heat.  The  an- 
cient Greeks  were  acquainted  with  both  processes,  as  appears  from  the  writings 
of  Dioscorides.  The  term  otzcov,  derived  from  otto?,  juice,  they  applied  to  the 
substance  procured  by  incisions,  which  answers  precisely  to  the  modern  opium. 
The  inspissated  expressed  juice  they  called  ij.rjxu>vt()v,  from  /aijxatv,  the  name  of 
the  plant.  Tournefort  states,  that  it  is  the  latter  preparation  which  is  exported 
from  Turkey  as  opium;  the  former  being  much  more  valuable,  and  therefore 
retained  in  the  country  for  the  use  of  the  great  and  wealthy.  This  error  has 
been  copied  by  many  writers  on  materia  medica;  and,  till  within  a  compara- 
tively few  years,  opium  was  generally  believed  to  be  an  extract  obtained  by 
evaporating  either  the  expressed  juice,  or  a  decoction  of  the  capsules.* 

Commercial  History.  Commerce  is  supplied  with  opium  chiefly  from  Hin- 
dostan,  Persia,  Egypt,  and  Asiatic  Turkey.  Immense  quantities  are  produced 
in  the  Indian  provinces  of  Bahar  and  Benares,  and  in  the  more  interior  province 
of  Malwa.  The  opium  of  Hindostan  is  distributed  extensively  through  conti- 
nental and  insular  India,  where  it  is  habitually  employed  in  the  place  of  spirit- 
uous liquors.  Great  quantities  are  also  sent  to  China,  into  which  it  finds  an  easy 
entrance,  notwithstanding  prohibitory  laws.  Much  was  formerly  imported  by  the 
East  India  Company  into  England,  through  which  a  small  proportion  reached 
our  own  country  ;  but  it  was  so  far  inferior  to  that  from  Turkey,  that  it  was  at 
length  excluded  from  the  market,  and  none  is  now  brought  directly  from  the 
East.  The  great  demand  for  it  in  the  Indian  Archipelago,  and  in  China,  and  its 
consequent  high  price,  have  probably  contributed  even  more  than  its  reputed 
inferiority  to  this  result.  Indeed,  Ainslie  explicitly  states  that  India  opium  is 
inferior  to  none ;  and  it  is  probable  that  the  specimens,  from  which  the  descrip- 
tion formerly  current  among  authors  was  drawn  up,  were  the  refuse  of  the 
Eastern  market.  We  know  that  the  drug  was  formerly  very  much  and  variously 
adulterated  by  the  natives.  Among  the  impurities  mentioned  by  authors  are  the 
extract  of  the  poppy  procured  by  decoction,  the  powdered  leaves  and  stems  of 
the  plant  made  into  a  paste  with  mucilage,  oil  of  sesamum,  catechu,  and  even 
cow-dung.  But  a  more  careful  official  inspection  has  resulted  in  a  great  improve- 
ment of  the  India  opium.    Of  that  produced  in  Persia,  very  little  is  brought  to 

but  enables  wholly  inexperienced  persons  to  operate,  as  the  instrument  itself  regulates 
the  depth  of  the  incisions,  so  as  to  avoid  perforating  the  wall  of  the  capsule,  thereby  im- 
peding the  growth  of  the  plant,  and  consequently  the  maturing  of  the  seeds.  {Ann.  de 
Tficrap.,  1866,  p.  2.)  Very  recently  M.  Lallier,  in  a  memoir  presented  to  the  Academy 
of  Sciences,  states  that  the'production  of  opium  has  not  of  late  been  extending  in  Trance,  in 
consequence  of  the  uncertainty  of  the  weather ;  rains  often  coming  on  at  the  moment  when 
the  incisions  are  made,  so  as  to  wash  away  the  juice,  and  thus  destroy  the  harvest.  To 
obviate  this,  M.  Lallier  proposes  that  the  plants  should,  at  the  proper  season,  be  pulled 
up  and  carried  under  cover,  where,  by  immersing  their  roots  in  water,  they  will  yield 
not  only  as  much  as  in  the  usual  mode,  but  even  more,  while  the  seeds  ripen  as  well, 
and  yield  as  much  oil  as  when  the  plant  ripens  in  the  soil.  {Journ.  de  rharm.  et  de  Chim., 
Oct.  1867,  p.  274. ) — Note  to  the  thirteenth  edition. 

In  Armenia,  where  opium  is  largely  produced,  four  varieties  of  seeds  aie  used,  the  white, 
yellow,  black,  and  sky-blue.  The  flower  produced  by  the  white  seeds  is  v/hite,  that  by  the 
yellow  is  red,  that  by  the  black  is  black,  and  that  by  the  sky-blue  is  deep-purple.  The 
white  and  sky-blue  seeds  yield  large,  somewhat  oblong  capsules,  like  citrons  in  shape ;  the 
yellow,  and  black,  small  and  round  capsules.  For  an  extent  of  ground  forty  paces  square, 
forty  drachms  of  seeds  are  required.  Each  head  yields  about  a  grain  of  opium.  The  ope- 
rators, not  accustomed  to  the  work,  are  apt  to  become  intoxicated  or  stupefied  during  the 
period  of  harvest.  (Gaultier  de  Claubry,  Jonrn.  de  Pharm.,  3e  ser.,  xiii.  105.) 

A  very  interesting  paper,  by  Mr.  S.  H.  Maltass,  on  the  cultivation  and  collection  of 
opium  in  Turkey,  and  its  preparation  for  the  market,  atfording  minute  information  on 
these  points,  is  contained  in  the  Pharm.  Journ.  and  Trans,  for -March,  1854  (p.  395). 

*  For  the  most  recent  details  in  relation  to  the  opium  culture  in  Anatolia  or  Asia 
3Iinor,  the  reader  is  referred  to  an  article  by  M.  E.  K.  Heft'ter,  of  Smyrna,  in  the  Am. 
Journ.  of  Pharm.  (July,  1868,  p.  362),  originally  published  as  a  pamphlet  in  that  city 
in  April,  1868.  Any  one  disposed  to  engage  in  the  business  of  cultivating  optium  in 
the  United  States  would  do  well  to  consult  this  paper.  {Note  to  the  thirteenth  edition.) 
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this  country;  and  it  is  scftrcely  known  in  our  market  as  a  distinct  variety.  Much 
was  formerly  produced  in  Up|)er  Kf^ypt,  especially  in  the  district  of  ancient 
Thebes,  which  was  supposwl  to  yield  it  in  greatest  perfection.  Hence  it  was 
long  known  by  the  name  of  Opium  Thcbaicuin,  and  laudanum  is  still  freqaently 
directed  in  prescriptions  as  Tindura  Thebaica.  Its  cultivation  has  been  again 
introduced  into  Egypt;  and  considerable  quantities  are  exported. 

Turkey  opium  is  produced  in  Anatolia,  and  shipped  chiefly  from  the  port  of 
Smyrna.  It  is  brought  to  the  United  States,  either  directly  from  the  Levant, 
or  indirectly  through  different  European  ports.  From  the  treasury  returns  for 
the  years  from  1827  to  1845  inclusive,  according  to  a  table  prepared  by  Dr.  J. 
B.  iiiddle,  and  published  in  iha  American  Journal  of  Pharmacy  for  April, 
1847,  it  appears  that  the  average  value  of  the  annual  importations  for  the  pe- 
riod referred  to  was  from  Turkey  128,137  dollars,  from  England  13,744,  from 
France  4470,  and  from  all  other  places  6607  dollars.  Of  this  amount  so  much 
was  exported  as  to  leave,  for  the  average  annual  consumption  of  the  country, 
the  value  of  66,809  dollars.  In  the  year  ending  June  30, 1862,  the  value  of  the 
opium  import  is  stated,  in  the  N.  Y.  Journal  of  Commerce,  to  have  increased  to 
932,887  dollars.  Of  this  amount,  however,  281,796  dollars'  worth  was  imported 
into  California,  to  supply  the  wants  of  the  Chinese  population  of  that  region; 
and  the  medical  necessities  of  our  vast  armies  were  responsible  for  much  of  the 
increase.  {Am.  J.  of  P harm.,  Sept.  1865,  p.  393.)  Turkey  opium  usually  comes 
to  us  in  masses  of  irregular  size  and  shape,  generally  more  or  less  flattened, 
covered  with  leaves,  or  the  remains  of  leaves,  and  with  the  reddish  capsules  of 
some  species  of  Rumex,  which  are  said  to  be  absent  in  the  inferior  kinds,  and 
may,  therefore,  be  considered  as  affording  some  indication  of  the  purity  of  the 
drug.  We  may  account  for  this  circumstance  upon  the  very  probable  supposi- 
tion, that  these  capsules  are  removed  during  the  operation  which  the  masses 
undergo  in  the  hands  of  the  merchants  after  leaving  those  of  the  cultivators. 
We  are  told  by  the  French  writers  that  extensive  frauds  are  practised  at  Mar- 
seilles in  this  branch  of  commerce.  The  opium  taken  thither  from  the  Levant 
is  first  softened,  and  then  adulterated  with  various  matters  which  are  incor- 
porated in  its  substance.  To  use  a  strong  expression  of  M.  Guibourt,  they 
make  the  opium  over  again  at  Marseilles.  Our  traders  to  the  Mediterranean 
would  do  well  to  bear  this  assertion  in  mind.  According  to  Dr.  A.  T.  Thom- 
son, one-fourth  part  of  Turkey  opium  generally  consists  of  impurities.  Sand, 
ashes,  the  seeds  of  different  plants,  extracts  of  the  poppy,  Lactuca  virosa,Gly- 
cyrrhiza  glabra,  and  Chelidonium  glaucum,  gum  arable,  tragacanth,  salep, 
aloes,  even  small  stones,  and  minute  pieces  of  lead  and  iron,  are  mentioned 
among  the  substances  employed  in  the  sophistication  of  the  drug.  Mr.  Lan- 
derer,  of  Athens,  was  informed  by  a  person  who  had  been  engaged  in  the  ex- 
traction of  opium,  that  grapes,  freed  from  their  seeds  and  crushed,  were  almost 
universally  mixed  with  the  poppy  juice,  and  that  another  adulteration  con- 
sisted of  the  epidermis  of  the  capsules  and  stem  of  the  plant,  pounded  in  a  mor- 
tar with  the  white  of  eggs.  (See  Am.  Journ.  of  Pharm.,  xv.  238.)  According 
to  Mr.  Wilkins,  who  witnessed  the  collection  of  opium,  the  inspissated  juice  of 
the  grape,  thickened  with  flour,  is  often  used  for  the  same  purpose.  (Pharm. 
Journ.,  xiv.  400.)  In  England  a  sophisticated  opium  was  some  years  since  pre- 
pared, which,  though  so  nearly  resembling  good  Turkey  opium  in  appearance 
that  by  the  eye  alone  it  was  difficult  to  detect  the  fraud,  was  yet  wholly  des- 
titute of  the  active  principle  of  the  drug.  Portions  of  it  were  sent  into  the  mar- 
kets both  of  France  and  this  country.  A  sample  of  a  similar  drug,  perhaps  the 
same,  was  examined  by  Prof.  Aikin,  Examiner  of  drugs  for  the  port  of  Balti- 
more, and  found  to  contain  but  110  per  cent,  of  morphia.  (See  Am.  Journ.  of 
Pharm.,  July,  1859,  p.  374.)  It  was  probably  the  genuine  drug,  deprived  of  its 
morphia  by  some  process  which  did  not  materially  disturb  the  visible  arrange- 
ments of  its  particles.*  (Ibid.,  x.  261.) 

*  The  great  importance  of  opium  renders  it  desirable  that  all  its  commercial  varieties 
should  be  accurately  described,  and  their  relative  value  so  far  as  possible  ascortiiined. 
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Opiiira  is  regarded  as  inferior  when  it  has  a  blacliish  colour ;  a  weak  or  em- 
pyreuniatic  smell ;  a  sweet  or  slightly  nauseous  and  bitter  taste  ;  a  soft,  viscid, 
or  greasy  consistence;  a  dull  fracture;  or  an  irregular,  heterogeneous  texture, 

The  following  statement  has  been  drawn  up  from  the  most  recent  published  accounts  of 
the  drug,  and  from  the  personal  observations  of  the  author. 

The  varieties  of  this  drug  may  be  arranged,  according  to  the  countries  in  which  thev 
are  produced,  under  the  heads  of  Turkey,  Egyptian,  India,  and  Persia  opium. 

1.  TURKEY  OPIUM.  This  title  belongs  to  the  opium  produced  in  the  Turkish  pro- 
vince of  Anatolia,  and  exported  from  Smyrna  and  Constantinople.  According  to  some 
authorities,  there  is  no  essential  diiference  between  the  parcels  of  the  drug  brought  from 
these  two  ports.  Others  maintain  that  they  are  distinct  varieties,  differing  in  their  interior 
structure,  and  probably  also  in  the  precise  place  of  their  production,  and  the  mode  of  their 
collection.  The  truth  probably  is,  that  most  of  the  opium  shipped  at  Constantinople  is 
produced  in  the  more  northern  parts  of  the  opium  districts  of  Anatolia,  while  that  from 
Smyrna  is  collected  in  the  provinces  more  convenient  to  the  latter  city  ;  and,  though  it  is 
possible  that  an  identical  drug  may  often  be  brought  from  the  two  ports,  yet  there  are 
grounds  for  arranging  it  under  different  varieties,  as  derived  from  these  different  sources. 
It  is  said  also  that  a  portion  of  opium  which  is  taken  to  Constantinople  is  produced  in 
Macedonia  in  Europe,  which  must  therefore  be  added  to  the  opium-producing  regions 
{Neues  Repert,  xvi.  751,  A.  D.  1867.) 

1.  Smyrna  Opium.  This  is  the  variety  which  is,  beyond  all  comparison,  most  abundant 
in  our  markets;  and  it  is  from  this  that  theordinary  descriptions  of  opium  are  drawn  up 
It  comes  to  us  in  masses  of  various  size,  usually  from  half  a  pound  or  somewhat  less  to  a 
pound  in  weight,  sometimes,  though  rarely,  as  much  as  two  or  even  three  pounds,  origi- 
nally, perhaps,  of  a  globular  form,  but  variously  indented,  and  rendered  quite  irregular 
in  shape  by  the  pressure  to  which  they  have  been  subjected,  while  yet  soft,  in  the  cases 
which  contain  them.  Sometimes  they  are  even  pressed  out  into  flat  cakes.  As  brought 
into  market,  the  lumps  are  usually  hard  on  the  outside,  but  still  soft  within.  They  are 
covered  externally  with  the  remains  of  leaves,  and  with  the  reddish  capsules  of  a  species 
of  Eumex,  which  have  no  doubt  been  applied  in  order  to  prevent  the  surfaces  from  adher- 
ing. Notwithstanding,  however,  this  coating,  the  masses  sometimes  stick  together,  and 
two  or  more  become  consolidated  into  one.  In  this  way  the  fact  may  be  accounted  for, 
that  the  seeds  of  the  Eumex  are  occasionally  found  in  the  interior  of  the  masses.  In  the 
finer  parcels  of  Smyrna  opium,  the  colour  internally  is  light-brown ;  in  the  inferior  it  is 
darker.  A  peculiar  character  of  this  variety  is  that,  when  a  lump  of  it  is  cut  into  and  then 
carefully  torn,  numerous  minute  shining  tears  are  observable,  particularly  under  a  micro- 
scope, bearing  some  resemblance  to  small  seeds,  but  readily  distinguishable  by  pressure 
between  the  fingers.  They  are  undoubtedly  formed  from  the  drops  of  juice  which  escape 
from  the  incisions  in  the  capsules,  and  which,  according  to  Belon,  are  allowed  to  concrete 
before  they  are  removed.  From  the  account  of  the  same  author  it  appears  that,  after  the 
juice  has  been  collected,  it  is  not  subjected  to  the  process  of  kneading  or  beating,  as  in 
the  case  of  other  varieties  of  opium ;  so  that  the  tears  preserve  their  original  shape  in  the 
mass.  It  is  probably  owing  to  the  peculiar  mode  of  collecting  Smyrna  opium,  that  minute 
pieces  of  the  skin  of  the  poppy  capsules  are  found  intermingled  in  the  mass  ;  these  being 
separated  in  the  process  of  removing  the  adhering  tears.  In  the  best  specimens  of  Smyrna 
opium,  these  fragments  of  the  capsules  are  the  only  impurities.  This  variety  of  the  drug 
is  of  very  different  qualities ;'  the  finest  kinds  yielding,  according  to  Merck,  as  much  as  13 
per  cent,  of  pure  morphia,  while  from  some  very  bad  parcels  he  could  not  procure  more 
than  3  or  4  per  cent.  In  these  inferior  specimens  the  colour  is  darker,  the  smell  is  often 
musty,  and  there  is  very  generally  more  or  less  mouldiness  both  upon  the  surface,  and  in 
the  interior  of  the  masses,  indicating  perhaps  too  much  moisture  in  the  opium  originally, 
or  its  subsequent  exposure  to  an  injurious  degree  of  dampness.  Good  Smyrna  opium  ought 
to  yield  10  or  11  per  cent,  of  morphia.  Dr.  Christison,  however,  states  that  he  has  not  been 
able  to  procure  more  than  9  per  cent,  from  the  finest  Smyrna  opium.* 

2.  Constantinople  Opium.  Most  of  the  Constantinople  opium  is  in  lumps  from  half  a 
pound  to  two  and  a  half  pounds  in  weight,  and  scarcely  distinguishable  in  exterior  ap- 
pearance from  those  of  the  former  variety,  being  equally  irregular  in  shape,  and  in  like 
manner  covered  with  the  ca7)sules  of  the  Eumex.  According  to  Merck,  however,  it  often 
differs  strikingly  from  the  Smyrna  opium  in  its  interior  constitution,  being  wholly  des- 


*  According  to  Landerer,  little  of  the  opium  is  produced  in  the  immediate  neighbourhood  of  Smj'rna;  the 
greater  portion  heing  brought  to  that  port,  on  the  backs  of  camels,  from  a  distance  of  from  ten  to  eighteen  days' 
journey.  (Joum.  de  Pharm.,  3e  s6r.,  xxiii.  33.)  The  same  writer  states  that  the  opium  is  chiefly  prepared  at  Kara 
Chissar,  near  Magnesia.  The  incisions  are  generally  made  before  sunrise.  The  juice  is  partly  caught  in  mussel- 
shells,  and  dried  in  the  sun.  This  is  considered  the  best.  Every  evening  the  juice  which  has  dried  upon  the  cap- 
sules is  scraped  off,  with  a  portion  of  the  epidermis.  The  poppy  is  then  cut  down,  and  stripped  of  its  leaves,  which 
are  boiled  in  water  ;  and  the  liquor  is  evaporated  to  the  consistence  of  an  extract.  With  this  the  inspissated  juice 
is  incorporated,  and  the  mixture  is  then  formed  into  cakes,  wrapped  in  poppy  leaves,  and  placed  on  shelves  to  dry. 
(See  Am.  Joum.  of  Pharm.,  xxiii.  2ol.)  It  is  very  evident,  from  the  interior  structure  of  the  best  Smyrna  opium, 
that  it  has  not  been  prepared  in  the  way  described  by  Landerer ;  though  his  account  is  probably  true  in  reference 
to  inferior  varieties  of  the  drug.  (Note  to  the  tenth  edition.) 
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from  the  intermixture  of  foreign  HubstanceH.  It  «houl(l  not  impart  a  deep-l>ro\vn 
colour  to  tlie  siilivu,  nor  leuvo  adurl(  uniform  trace  wlien  drawn  over  ])U{M;r,  nor 
form  with  water  a  thick  viscid  solution. 

titute  of  the  tonrs  which  charactorize  that  vuriety.  Thi«  would  indicate  some  (litftTuncd 
in  the  mode  uf  coUoctin^  und  propiirin^  the  Juice,  la  the  case  of  the  Condtuntinoplo 
opium,  it  is  probahly  removed  from  the  cupsules  before  concretion.  Merck  ita}»  that  ho 
has  not  discovered,  in  this  variety,  those  minute  portions  of  the  poppy  c/'pbuk-H  which 
aro  usually  present  in  Smyrna  opium.  The  averafje  (|uality  of  the  Oonstantino|de  opium, 
R8  above  described,  is  about  equal  to  that  of  the  druj;  from  Smyrna ;  but  it  upiHiarii  to  bo 
occasionally  purer;  as  Merck  obtained  from  one  specimen  as  much  as  15  per  cent,  of 
jmre  morphia.  Dr.  11.  Bauc^r,  of  Constantinople,  who  has  for  many  years  had  the  (»p- 
portunity  of  becomin<<  familiar  with  the  difl'erent  varieties  of  opium  which  reach  that 
city,  denies  that  at  present  any  of  the  varieties  produced  near  Smyrna  contain  tears,  ex- 
cept the  single  one  from  Magnesia.  (Neitea  liejyei't.,  xvi.  751,  A.  D.  18G7.) 

In  an  account,  by  M.  IJourlier,  of  the  culture  of  the  poppy  and  collection  of  opium  in 
Bithy  nia,  a  province  of  Asia  Minor,  near  Constantinople,  it  is  stated  that  the  lumps,  when 
formed  out  of  the  concrete  juice,  aro  enveloped  in  poppy  leaves;  and  no  mention  is  made 
of  the  use  of  the  liumex  capsules  to  i)revent  adhesion.  It  is  the  opium  here  collected, 
which,  according  to  M.  Bourlier,  is  known  throughout  the  Levant  and  in  Europe  as  C»m- 
stantinople  opium.  On  the  same  authority  it  is  stated  that  the  yelk  of  eggs  is  sometimes 
largt^ly  used  for  adulterating  opium;  a  fraud  which  may  bo  detected  by  the  largo  propor- 
tion of  fatty  matter  which  the  adulterated  drug  yields  to  ether,  and  by  the  impossibility 
of  drying  it  so  as  to  fit  it  for  pulverization.   {Annuaire  de  Therap.,  A.  D.  1859,  p.  4  ) 

Guibourt  describes  another  variety  of  Constantinople  opium  of  much  inferior  cnaracter. 
"It  comes,"  he  observes,  "in  small  flattened  cakes,sufficiently  regular  and  of  a  lenticular 
shape,  from  two  to  two  and  a  half  inches  in  diameter,  and  always  covered  with  a  poppy 
leaf,  the  midrib  of  which  divides  the  surface  into  two  equal  parts.  It  has  an  odour  similar 
to  that  of  the  preceding  variety,  but  feebler,  and  it  blackens  and  dries  in  the  air.  It  is 
more  mucilaginous  than  Smyrna  opium,  and  contains  only  half  as  much  morphia." 
These  characters  are  obviously  those  of  Egyptian  opium ;  and,  though  the  parcels  which 
came  under  the  notice  of  Guibourt  may  have  been  imported  directly  from  Constantinople, 
it  is  highly  probable  that  they  were  originally  from  Alexandria.  Mr.  Stettner,  of  Trieste, 
though  well  acquainted  with  the  opium  commerce  of  that  port,  admits  no  such  Constan- 
tinople opium  as  that  described  by  Guibourt.  {Annal.  der  Pharm.,  xxiv.  65.)  According, 
however,  to  Dr.  Bauer,  the  opium  collected  in  the  districts  nearest  Constantinople  i.s 
mostly  in  small  pieces,  often  of  only  2  or  3  ounces,  which  are  always  invested  with  poppy 
leaves,  or  more  rarely  with  grape  leaves,  generally  smooth,  and  without  Rumex  capsules; 
and  this  description  corresponds  with  Guibourt's.  (Neues  Repert.,  xvi.  754,  A.  D.  1867.) 

II.  EGYPTIAN  OPIUM.  This  is  in  flat  roundish  cakes,  of  various  dimensions,  some- 
times as  much  as  six  inches  in  diameter,  and  a  pound  in  weight,  usually,  however,  much 
smaller,  and  sometimes  not  weighing  more  than  half  an  ounce.  These  cakes  are  either 
wrapped  in  a  poppy  leaf,  so  placed  that  the  midrib  divides  the  surface  into  two  equal  parts, 
or  exhibit  vestiges  of  such  a  covering.  Occasionally  the  brown  colour  of  the  opium  is  seen 
through  the  leaf,  and  the  surface  appears  as  if  uncovered,  while  the  leaf  is  still  present. 
This  variety  of  opium  is  always  destitute  of  the  Rumex  capsules,  and  difl'ers  from  the 
Smyrna  opium  also  in  being  brittle  instead  of  tenacious,  and  equally  hard  in  the  centre 
as  at  the  surface  of  the  mass.  Its  fracture  is  conchoidal  and  of  a  waxy  lustre,  and  small 
fragments  of  it  are  translucent.  Its  colour  is  usuall}'  redder  than  that  of  Smyrna  opium, 
though  sometimes  dark.  Some  of  the  pieces,  on  exposure  to  the  air,  become  damp  and 
sticky  on  the  surface,  indicating  the  fraudulent  addition  of  a  deliquescent  substance.  The 
odour  is  similar  to  that  of  Smyrna  opium,  but  weaker.  It  is  an  inferior  variety  ;  as  the 
best  of  it,  examined  by  Merck,  yielded  only  6  or  7  per  cent,  of  morphia ;  and  a  specimen 
of  it  was  found  by  Mr.  J.  Evans,  of  Philadelphia,  to  contain  not  more  than  8-55  per  cent. 
Egyptian  opium,  therefore,  should  never  be  dispensed  by  the  apothecary,  or  employed  in 
the  preparation  of  his  tinctures;  as  the  prescription  of  the  physician  is  based  upon  the 
strength  of  good  Smyrna  opium,  which  is  about  twice  that  of  the  Egyptian. 

M.  Gastinel,  residing  in  Cairo,  under  the  stimulus  apparently  of  the  works  of  Auber- 
gier,  is  making  eflTorts  for  improving  the  production  of  opium  in  Egypt,  by  which  it  is 
hoped  that  the  reputation  which  the  product  of  this  region  formerly  possessed  may  be 
restored.  (Ann.de  Therap.,  1866,  p.  3.)  That  thedeficioncy  of  morphia  in  Egyptian  opium 
is  not  ascribable  to  the  climate,  would  seem  to  be  [)rovod  by  tlio  fact,  reported  to  the 
Paris  Society  of  Pharmacy,  by  M.  Gastinel,  director  of  tho'garden  of  acclimation  at 
Cairo,  that  he  has  produced  opium  in  a  garden  of  his  own,  containing  12  per  cent,  of 
morphia.  (Jciurn.  de  Pharm.  et  de  Chlm.,  4e  ser.,  iv.  416,  A.  D.  1866.) 

III.  INDIA  OPIUM.  Little  if  any  of  this  opium  reaches  our  market.  There  appear 
to  be  two  chief  varieties  of  it;  one  produced  in  Bahar  and  Benares,  in  the  Bengal  Presi- 
dency, and  called  Bengal  opium,  the  other  in  the  interior  provinces,  and  designated  by 
the  name  of  Malvna  opium. 

1.  Bengal  Opium.  For  a  minute  account  of  the  cultivation  and  preparation  of  this  variety 
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Properties.  Good  opium  has  a  peculiar,  strong,  narcotic  odour,  and  a  bitter, 
somewhat  acrid  taste.  When  long  chewed  it  excites  much  irritation  in  the  lips 
and  tongue,  and  may  even  blister  the  mouth  of  those  unaccustomed  to  its  use. 

of  opium,  the  reader  is  referred  to  elaborate  papers  by  Dr.  Eatwell,  of  Calcutta,  contained 
in  the  eleventh  and  twelfth  volumes  of  the  London  Pharmaceutical  Journal  and  Trans- 
actions, an  abstract  of  which  will  be  found  in  the  Am.  Journ.  of  Pharm.  (xxiv.  118),  and 
in  the  last  edition  of  Pereira's  Materia  Medica  (vol.  ii.  p.  1009,  Am.  ed.).  Bengal  opium 
is  identical  with  the  variety  sometimes  called  Patna  opium.  It  is  in  round  balls,  weighing 
three  pounds  and  a  half,  invested  by  a  coating  half  an  inch  thick,  composed  of  aggluti- 
nated leaves  and  poppy-petals.  The  interior  of  the  mass  is  of  a  brownish-black  colour, 
of  the  consistence  of  a  stiff  paste,  and  possessed  in  a  high  degree  of  the  characteristic 
odour  and  taste  of  opium.  The  proportion  of  active  matter  in  this  opium  varies  some- 
what with  the  season  and  in  the  dift'erent  specimens.  From  a  table  given  by  Dr.  Eatwell, 
it  appears  that  the  percentage  of  morphia  varies  from  2-17  to  3-67,  and  that  of  narcotina 
from  3-85  to  5-70.  Prof.  Procter  found  a  specimen  of  Patna  opium  to  yield  about  5  per 
cent,  of  morphia.  {Am.  Journ.  of  Pharm.,  xxi.  194.)  It  is,  therefore,  much  inferior  to 
the  best  Smyrna  opium  in  its  yield  of  morphia,  while  it  is  richer  in  narcotina.  Yet  Chris- 
tison  states  that  all  the  India  opium  which  he  has  seen  is  exempt  from  the  mixture  of 
leaves,  seeds,  and  fragments  of  poppy  capsules  so  abundant  in  Smyrna  opium.  Its  inferior 
character  is  possibly,  in  some  degree,  owing  to  the  circumstance,  that  the  juice,  after 
collection,  is  kept  for  some  time  before  it  is  made  up,  and  consequently  undergoes  fer- 
mentation. Prof.  Carson,  of  the  University  of  Pennsylvania,  in  describing  a  specimen 
of  this  variety  in  the  Am.  Journ.  of  Pharm.  for  July,  1849  (p.  194),  speaks  of  acicular 
crystals,  which  he  had  noticed  by  the  aid  of  the  microscope ;  and  he  informs  me  (Sept.  1864), 
that  on  recently  examining  a  specimen  of  the  same  opium,  now  perfectly  dry,  he  found 
similar  crystals.     No  such  crystals,  he  states,  are  to  be  found  in  Smyrna  opium. 

The  India  opium  examined  by  Dr.  A.  T.  Thomson  was  apparently  of  inferior  character. 
As  described  by  that  author,  it  was  in  round  masses,  covered  with  the  petals  of  the  poppy 
in  successive  layers,  to  the  thickness  of  nearly  one-fourth  of  an  inch.  It  had  a  strong  em- 
pyreumatic  smell,  with  little  of  the  peculiar  heavy  odour  of  Turkey  opium.  Its  taste  was 
more  bitter  and  equally  nauseous,  but  less  acrid.  Its  colour  was  blacker,  and  its  texture, 
though  as  tenacious,  was  less  plastic.  It  was  more  friable,  and,  when  triturated  with  water, 
■was  wholly  suspended  or  dissolved,  leaving  none  of  that  plastic  residue  which  i.s  aftbrded 
by  the  other  variety.  It  yielded  to  Dr.  Thomson  more  narcotina  than  Turkey  opium,  but 
only  about  one-third  the  quantity  of  morphia.  All  these  are  the  characters  of  au  extract 
of  the  poppy  heads,  rather  than  of  their  inspissated  juice.  The  absence  of  the  plastic  prin- 
ciple analogous  to  caoutchouc  is  strong  evidence  in  favour  of  this  view  of  its  nature;  for 
it  is  obvious  that  water  would  not  extract  this  principle  from  the  capsules,  while  it  is 
hardly  probable  that  the  juice  is  destitute  of  it.  Besides,  the  strength  indicated  by  Dr. 
Thomson  is  very  nearly  the  same  with  that  of  the  extract  of  the  capsules  prepared  in 
Prance.  Bengal  opium  is  at  present  superior  to  that  here  described,  though  still  inferior 
to  the  Smyrna  opium. 

There  is  a  variety  of  Bengal  or  Patna  opium,  called  garden  Patna  opium.,  which  was  de- 
scribed in  the  fifth  edition  of  this  work,  on  the  authority  of  Dr.  Christison,  as  Mai  wa  opium. 
Dr.  Christison  has  subsequently  ascertained  its  true  origin.  It  is  prepared  in  Bahar  with 
peculiar  care,  from  juice  which  has  not  been  suftered  to  undergo  fermentation.  It  is  in 
cakes  three  or  four  inches  square,  and  about  half  an  inch  thick,  which  are  packed  in  cases 
with  a  layer  of  mica  between  them.  These  cakes  are  without  covering,  hard,  dry,  and 
brittle,  of  a  uniform  shining  fracture,  and  not  unlike  an  extract  in  appearance.  The  colour 
is  sometimes  almost  black,  and  sometimes  of  a  light-brown,  not  unlike  that  of  Egyptian 
opium.  Dr.  Christison  states  that  it  is  much  superior  to  the  globular  Bengal  opium,  and 
that  some  specimens  are  little  inferior  to  Turkey  opium  in  the  proportion  of  morphia. 

2.  Malwa  Opium.  This  is  in  flat,  roundish  cakes,  five  or  six  inches  in  diameter,  and 
from  four  to  eight  ounces  in  weight.  They  are  commonly  quite  hard,  dry  and  brittle,  of 
a  light-brown  colour,  a  shining  fracture,  a  compact  homogeneous  texture,  and  free  from 
mechanical  impurities.  The  quality  is  superior  to  that  of  common  Bengal  opium.  (Chris- 
tison's  Dispensatory.)  A  specimen  of  Malwa  opium,  described  by  Dr.  Carson  (Aiti.  Journ. 
of  Pharm.,  xxi.  195),  broke  with  a  short  rough  fracture,  which  was  of  a  blackish-brown 
colour,  here  and  there  showing  irregular  oily  spots.  Prof.  Procter  obtained  from  it  9J 
per  cent,  of  morphia. 

An  essay  on  the  antiquity  of  the  opium  culture  in  India,  the  cultivation  of  the  drug 
in  that  region,  its  collection,  commerce,  qualities,  adulterations,  &c.,  by  M.  Creteur, 
contained  in  the  Annuaire  de  Therapeutique  for  1868  (p.  1),  gives  the  most  recent  infor- 
mation on  these  points  from  personal  observation.  The  author  states  that  a  specimen  of 
good  India  opium  yielded  him  about  10  per  cent,  of  morphia,  and  expresses  his  convic- 
tion that  this  variety  of  opium  will  again  enter  into  the  commerce  of  Europe. 

IV.  PEKSIA  OPIUM.  A  variety  of  opium  under  this  name  has  sometimes  existed  in 
the  markets  of  London,  and  has  even  found  its  way  to  this  country,  though  it  is  very  rare. 
Recently  it  is  said  to  have  reached  Europe. in  considerable  quantities,  and  has  received 
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Its  colour  Is  reddish-brown  ordeep-fuwn;  its  texture  compact;  its  sp.  gr.  1-336. 
When  drawn  over  paper  it  usually  leaves  an  interrupted  trace  of  a  light-brown 
colour.  It  is  often  soft  in  the  interior  of  the  mass,  and  in  this  state  is  tenacious ; 
but  when  exposed  to  the  air  it  gradually  hardens,  and  ultimately  becomes  brit- 
tle, breaking  with  a  shining  fracture,  and  affording,  when  pulverized,  a  yellowii^h- 
brown  powder,  which  becomes  adhesive  upon  a  slight  elevation  of  temperature. 
It  readily  inflames  upon  the  application  of  a  lighted  taper.  It  yields  its  virtues 
to  water,  alcohol,  and  diluted  acids,  but  not  to  ether.  To  all  these  menstrua  it 
imparts  a  deep-brown  colour.  Alcohol  dissolves  about  four-fifths  of  it.  Pelletier 
states  that  the  proportion  taken  up  by  water  varies  in  all  specimens.  He  never 
found  the  quantity  of  extract  prepared  with  cold  water  to  exceed  12  parts  out 
of  16.  (Journ.  deFharm.,  Nov.  1832.) 

especial  attention  in  France.  It  is  in  different  forms.  The  most  common  is  in  cylindrical 
pieccri,  about  three  and  a  half  inches  long,  and  half  an  inch  thick,  wrapped  in  j^lossy 
paper,  and  tied  with  a  cotton  thread,  and  each  weighing  about  half  an  ounce.  It  is  of  a 
uniform  consistence,  but  exhibits,  nevertheless,  under  the  microscope,  small  agglutinated 
tears,  much  less  than  those  of  Smyrna  opium.  It  has  the  liver-brown  colour  of  Egyptian 
opium,  a  virose,  musty  odour,  and  a  very  bitter  taste,  and,  like  Egyptian  opium,  softens 
in  a  moist  atmosphere.  According  to  Dr.  Reveil,  it  contained  15  per  cent,  of  glucone.  The 
llrst  specimens  were  brought  to  England  from  Trebizond  on  the  Black  Sea;  but  their  pre- 
cise origin  was  not  known.  Three  other  forms  of  Persia  opium  have  been  described  by  Dr. 
Reveil,  as  they  were  offered  to  his  notice  in  Paris.  One  was  in  spherical  cakes,  without 
envelope  or  Kumex  capsules.  In  physical  characters,  it  closely  resembled  the  cylindrical 
variety,  though  softer  and  more  hygromotric.  It  had  a  stronglj'  virose  odour,  and  a  bitter 
slightly  sweetish  taste.  The  second  was  in  irregular  masses,  liver-coloured,  of  a  virose  smell 
and  bitter  taste,  brittle,  smooth  and  shining,  compact,  and  very  hygrometric.  The  third 
was  in  the  form  of  flat  cakes,  covered  with  an  unknown  leaf  with  some  Kumex  capsules,  of 
a  reddish-brown  colour,  tasting  and  smelling  like  the  preceding,  compact,  and  smooth.  Of 
these  the  first  and  third  contained,  each,  31-6  per  cent,  of  glucose ;  the  second  13-9  per  cent. 

All  these  varieties  were  remarkable  by  the  absence  of  obvious  impurities,  such  as  are 
insoluble  in  water  and  alcohol.  From  75-2  to  84-2  per  cent,  was  soluble  in  water,  from 
71'6  to  81'6  in  alcohol  at  85°.  The  cyiinrfricai  variety  yielded  815  per  cent,  of  morphia; 
tho  spherical  6iY)er  cent. ;  thQ  irr-egular  7  •!  per  cent.;  and  the  Jlat  and  coated  5-10  per  cent. 
The  presence  of  glucose  in  such  large  proportions  may  be  explained  by  the  asserted  fact  that 
honey  is  sometimes  mixed  with  opiumat  the  time  of  its  collection.  Though  the  proportion 
of  morphia  is  considerable  in  these  varieties,  yet,  inconsequence  of  their  large  proportion  of 
soluble  matter,  they  yield  comparatively  feeble  extracts.  {Journ.  de  Pharm.,  Aout,  1860,  p. 
101.)  Since  M.  Re  veil's  investigation,  two  samples  of  Persia  opium  have  been  examined  by 
M.  Seput  of  Paris,  one  of  which  yielded  9-83  and  the  other  9-37  per  cent,  of  morphia. 
{Ibid.,  Mars,  18G1,  p.  163.)  From  the  report  of  a  trial  in  New  York,  published  in  the  Jou7'- 
nal  of  Commerce,  it  appears  that  a  parcel  of  Persia  opium,  imported  into  that  city  from 
London  in  1835,  was  in  small  round  balls,  and  contained  only  3  per  cent,  of  morphia. 

Relative  strength  of  the  varieties  of  opium.  It  is  highly  important  that  the  real  value  of 
these  commercial  varieties  should  bo  known ;  as  otherwise  there  can  be  no  certainty  in  re- 
lation to  the  strength  of  the  preparations  which  may  be  made  from  them.  In  the  prepara- 
tion of  laudanum  and  the  other  tinctures  into  which  opium  enters,  it  is  understood  that 
the  drug  employed  should  have  the  average  quality  of  good  Smyrna  opium.  The  inferior 
kinds  should  be  used  only  for  the  extraction  of  morphia.  M.  Guibourt  has  published  a 
series  of  investigations  into  the  richness  in  morphia  of  different  varieties  of  opium,  giving 
the  percentage  yielded  in  the  soft,  the  hard,  and  the  dried  states.  The  following  table 
contains  an  abstract  of  his  results.  It  is  obvious  that  he  operated  only  on  fair  specimens 
of  the  several  varieties. 

Soft  Hard.  Dried. 

Anatolia  (Srnvrna)  opium lowest 9-60  per  c 10-82  per  c 11-70  per  c. 

do.  do.  do highest 18-24 19-77 21-46 

do.  do.  do mean 12-40 13-57 14-78 

Constantinople  do lowest 10-90 13-82 14-40 

do.  do highest 1400 16-72 1700 

Egyptian  do lowest 6-19 5-81 

do.  do highest „ 11-45 12-21 

Persian  do 10-52 11-87 

Indian  (Patna)  do lowest 609 6-27 

do.  do.  do highest 6-93 7-72 

French  do lowest 14-21 14-83 

do.  do highest 21-10 22-88 

do.  do mean 16-77 17-69 

{Journ.  de  Pharm.,  Janv.,  F6v.,  et  Mars,  1802.) — Note  to  the  twelfth  edition. 
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Much  attention  has  been  devoted  to  the  chemical  constitution  of  opium.  It 
was  by  their  researches  into  the  nature  of  this  substance  that  chemists  were  led 
to  the  discovery  of  those  vegetable  alkaloids,  which,  as  the  active  principles  of 
the  plants  in  which  they  are  found,  have  attracted  so  much  notice,  and  been 
applied  so  advantageously  to  the  treatment  of  disease.  To  Sortvirner,  an  apo- 
thecary at  Eimbeck,  in  Hanover,  belongs  the  credit  of  having  opened  this  new 
and  most  important  field  of  experiment.  In  the  year  1803,  M.  Derosne  made 
known  the  existence  of  a  crystallizable  substance  which  he  had  discovered  in 
opium,  and  which  he  erroneously  believed  to  be  the  active  principle.  In  the 
following  year,  Seguin  discovered  another  crystallizable  body,  which  experience 
has  proved  to  be  the  true  narcotic  principle  of  opium;  but  he  did  not  fully  in- 
vestigate its  nature,  and  no  immediate  practical  advantage  accrued  from  his 
excellent  analysis.  About  the  same  time  Sertiirner  was  engaged  in  a  similar 
investigation,  the  results  of  which,  very  analogous  to  those  obtained  by  Seguin, 
were  published  in  a  German  journal,  without,  however,  attracting  general  atten- 
tion. In  this  state  the  subject  remained  till  1817,  when  Sertiirner  announced 
the  existence  of  a  saline  compound  in  opium,  consisting  of  a  peculiar  alkaline 
principle  united  with  a  peculiar  acid,  and  clearly  demonstrated  the  precise  na- 
ture of  a  substance,  which,  though  before  discovered  both  by  Seguin  and  by 
himself,  had  been  hitherto  but  vaguely  known.  To  the  alkaloid,  in  which  he 
correctly  conceived  the  narcotic  powers  of  opium  to  reside,  he  gave  the  name  of 
morphium,  which  has  been  subsequently  changed  to  moryhia,  in  order  to  render 
it  conformable  with  the  titles  of  the  other  alkalies.  The  acid  he  called  meconic,  a 
term  derived  from  the  Greek  name  of  the  poppy.  The  correctness  of  the  state- 
ments of  Sertiirner  was  confirmed  by  Robiquet,  who  also  satisfactorily  demon- 
strated that  the  substance  obtained  by  Derosne,  and  called  by  him  the  salt  of 
opium,  was  a  principle  altogether  distinct  from  morphia,  though  supposed  to 
possess  considerable  influence  over  the  system.  In  the  belief  of  its  narcotic 
powers,  Robiquet  denominated  it  narcotin,  a  title  which  it  still  retains.  Several 
other  peculiar  principles  have  since  been  discovered ;  though  it  is  difficult  to 
resist  the  impression,  that  some  of  them  may  be  the  result  of  the  processes  to 
which  opium  is  submitted  for  their  extraction.  According  to  the  views  of  its 
constitution  at  present  admitted,  opium  contains,  1.  morphia ;  2.  narcotin  or  nar- 
cotina;  3.  codeia;  4.  paramorphia;  5.  papaverina;  6.  opiania;  7.  narcein  or 
narceia;  8.  pseudomorphia ;  9.  meconin;  10.  porphyroxin;  11.  meconic  and  sul- 
puuric  acids;  12.  a  peculiar  acid  not  yet  fully  investigated,  perhaps  the  the- 
bolactic  acid  recently  discovered  by  the  Messrs.  Smith,  of  Edinburgh;  13.  ex- 
tractive matter;  14.  gum;  15.  bassorin;  16.  glucose;  It.  a  peculiar  resinous 
body  insoluble  in  ether  and  containing  nitrogen;  18.  fixed  oil;  19.  a  substance 
resembling  caoutchouc;  20.  an  odorous  volatile  principle;  together  with  lignin, 
and  a  small  proportion  of  acetic  acid,  sulphate  of  lime,  sulphate  of  potassa, 
alumina,  and  iron.  In  relation  to  their  optical  properties,  all  the  organic  bases 
of  opium  produce  deviation  of  the  plane  of  polarization  to  the  left.  (Bouchardat 
and  Boudet,  Journ.  de  Pharm.,  3e  ser.,  xxiii.  294.)* 

*  Glucose,  mentioned  in  the  text  as  one  of  the  ingredients  of  opium,  has  but  recently 
been  proved  to  exist  normally  in  the  drug.  M.  Lakens,  of  Toulouse,  has  found  it  in  a 
tincture  of  poppy  capsules,  and  in  all  the  commercial  varieties  of  opium,  in  proportions 
varying  from  3  to  14-5  per  cent.  This  fact  is  of  some  importance  in  reference  to  the  use 
of  grape-juice  in  the  adulteration  of  opium,  showing  that  the  presence  of  glucose,  even 
in  considerable  quantity,  must  not  be  considered  as  a  proof  of  sophistication.  {Journ.  de 
Pharm.,  Oct.  1854,  p.  265.) 

Besides  the  components  of  opium  above  enumerated,  notice  has  been  given  by  Dr.  G.  C. 
Wittstein  of  the  discovery  of  another  alkaloid,  which,  from  its  near  alliance  to  morphia, 
he  proposes  to  name  metamorphia.  We  shall  give  a  brief  notice  of  it  here,  until  its  claims 
shall  have  been  established  by  further  investigation.  If  we  count  the  pseudomorphia  of 
Pelletier,  it  is  the  ninth  alkaloid  which  has  been  extracted  from'  opium. 

Metamorphia.  This  was  obtained  by  Wittstein  from  a  substance  separated  from  the  dregs 
of  laudanum,  in  an  attempt  to  prepare  morphia  from  them  by  Mohr's  method  with  lime. 
By  crystallization  fine  white  silky  needles  were  obtained,  which  consisted  of  the  hydro- 
chlorate  of  a  new  alkaloid.    This  was  separated  by  exactly  saturating  with  sulphate  of 
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Of  the  principles  above  inontionod  morphia  inhy  far  the  moat  important.  It 
is  generally  admitted  to  exist  in  opium  united  with  meconic  acid  in  the  state  of 
raeconato,  and  to  a  certain  extent  also  as  a  sulphate.  Of  morphia  and  its  prepa- 
rations we  shall  treat  imder  another  head.  (See  Morphia.) 

Narrotina  or  narcotin  receives  one  or  the  other  of  these  names,  according  as 
it  is  con.sidered  alkaline  or  neuter.  It  exists  in  opium,  chiefly  at  least,  in  the  free 
Btate,  and  is  left  behind  in  considerable  quantity  when  the  drag  is  mac<'rated 
with  water.  It  is  white,  tasteless,  and  inodorous ;  and  crystallizes  insilky  flexil)le 
needles,  usually  larger  than  the  crystals  of  morphia,  fusible  at  240°  and  vola- 
tilizublo  at  310°  (  W.  A.  Guy)*  insoluble  in  cold  water,  .soluble  in  400  parts  of 
boiling  water,  in  100  parts  of  cold  and  24  of  boiling  alcohol  which  deposits  it 
upon  cooling,  and  very  soluble  in  ether.  The  fixed  and  volatile  oils,  and  the 
diluted  acids,  also  dissolve  it;  and  it  has  recently  been  found  to  be  soluble  in 
the  volatile  oil  of  turpentine,  which,  aided  by  heat,  will  extract  it  from  opium, 
and  yield  it  incrystals  by  evaporation.  (Journ.  de  Pharm.  et  deChim.,  4e  ser.,  ii. 
156.)  As  it  exerts  no  alkaline  reaction  upon  vegetable  colours,  and  does  not 
prevent  the  acids  from  reddening  litmus  paper,  there  would  appear  to  be  some 
reason  for  denying  it  the  rank  of  an  alkali.  But  it  unites  with  some  of  the  acids 
forming  definite  compounds,  which  may  be  procured  in  a  separate  state ;  and 
Robiquet  obtained  the  sulphate  and  muriate  of  narcotina  well  crystallized. 
(Journ.  de  Pharm.,  xvii.  639,  and  xix.  59.)  Hence  many  chemists,  among 
whom  is  Berzelius,  consider  it  alkaline;  and,  perhaps,  this  view  of  it  is  the 
most  convenient.  It  must  be  admitted,  however,  to  have  a  very  feeble  neu- 
tralizing power.  With  acetic  acid  it  does  not  appear  to  form  a  permanent  com- 
bination; for,  though  dissolved  by  cold  acetic  acid,  it  is  separated  by  heating 
the  solution.  Narcotina  consists  of  carbon,  hydrogen,  nitrogen,  and  oxygen; 
and  its  formula,  as  given  by  Hinterborger,  is  C^JI^NO,^.  According  to  Messrs. 
Matthiesscn  and  Foster,  it  contains  the  elements  of  cotarnin  and  meconin. 
It  may  bo  distinguished  from  morphia  by  its  insipidity,  solubility  in  ether,  and 
insolubility  in  alkaline  solutions,  by  not  affecting  vegetable  colours,  by  assuming 
a  yellowish  instead  of  a  blood-red  colour  under  the  action  of  strong  nitric  acid, 
by  not  decomposing  iodic  acid,  and  by  not  producing  a  blue  colour  with  the 

silver,  and  macerating  the  precipitate  with  carbonate  of  baryta.  The  alkaloid  was  extracted 
by  alcohol,  and,  after  evaporation,  was  obtained  in  hard  flat  prisms,  arranged  in  a  stellate 
form.  The  crystals  were  fused  by  heat,  but  at  the  same  time  decomposed.  They  were  dis- 
solved by  about  6000  parts  of  cold  and  by  70  of  boiling  water,  by  9  parts  of  boiling  and 
330  of  cold  alcohol  of  90  per  cent.  The  alcoholic  solution  had  a  sharp,  bitter  taste,  and  a 
feeble  alkaline  reaction.  The  alkaloid  was  insoluble  in  ether,  but  rapidly  soluble  in  so- 
lution of  potassa,  somewhat  less  so  in  ammonia,  and  soluble  also  in  the  alkaline  carbo- 
nates, especially  with  the  aid  of  heat.  Nitric  acid  instantly  coloured  the  crystals  orange- 
red,  and  formecl  a  yellow  solution.  A  concentrated  solution  of  iodic  acid  gradually  produced 
a  yellow  colour  with  its  aqueous  solution,  and  a  purple  colour  in  starch  paper  suspended 
above  it.  The  aqueous  solution  is  not  disturbed  by  sesquichloride  of  iron,  is  rendered 
grayish-black  by  nitrate  of  silver,  and  causes  gradually  a  yellow  turbidness  in  solution 
of  terchloride  of  gold,  which  results  in  a  brownish  precipitate.  It  was  not  subjected  to 
elementary  analysis.  From  its  origin  in  the  dregs  of  laudanum,  it  appears  to  us  most 
probable  that  it  was  the  result  of  chemical  change  in  morphia.  ( Chc7nisches  Central  Blatt, 
no.  61,  p.  966;  see  also  Am.  Journ.  of  Pharm.,  Jan.  1861,  p.  24.)  Dr.  Fronmiiller  found 
Wittstem's  metamorphia  to  be  soporific  in  doses  of  half  a  grain.  {Ibid.,  Sept.  1861,  p. 
408.) — Note  to  the  twelfth  edition. 

Proportionate  quantity  of  the  more  important  constituents  of  Opium.  The  following  are 
given  as  the  relative  quantities  of  the  ingredients  mentioned,  obtained  by  the  Messrs. 
Smith,  of  Edinburgh,  from  100  parts  of  fine  opium :  10  parts  of  morphia,  6  of  narcotina, 
0"18  of  thebaina,  1  of  papaverina,  0*8  of  codeia,  002  of  narccia,  0-01  of  meconin,  4  of  me- 
conic acid,  and  1-25  oi  thebolactic  acid.  [Pharm.  Journ.  and  Trans.,  Oct.  1865,  p.  183.) — 
Note  to  the  thirteenth  edition. 

*  The  results  here  given,  on  the  authority  of  Mr.  "Wm.  A.  Guy,  as  regards  the  fusing 
and  subliming  points  of  the  alkaloids,  were  obtained  through  a  very  careful  application 
of  heat,  in  a  special  manner,  and  are  recorded  in  the  Pharm.  Journ.  and  Trans.,  Feb. 
1868,  p.  374.  it  should  bo  noticed,  however,  that,  in  the  process  of  sublimation,  the  al- 
kaloids undergo  a  partial  decomposition,  leaving  a  more  or  less  copious  carbonaceous 
residue,  by  which,  as  he  observes,  the  alkaloids  and  glucosides  are  distinguished  from 
most  other  bodies.  (Note  to  the  thirteenth  edition.) 
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salts  of  iron.  It  is,  however,  reddened  by  a  mixture  of  nitric  and  sulphuric  acids. 
Hence,  if  to  a  mixture  of  it  with  strong  sulphuric  acid  a  small  piece  of  nitre  is 
added,  a  deep  blood-red  colour  is  produced ;  while  morphia,  under  the  same 
circumstances,  yields  a  brownish  or  olive-green  colour.  It  gives  a  greasy  stain 
to  paper  when  heated  upon  it  over  a  candle.  Heated  with  an  excess  of  sul- 
phuric acid  and  deutoxide  of  manganese,  it  is  converted  into  an  acid  called 
opianic  acid,  and  into  a  substance  of  feeble  alkaline  properties,  which  has  re- 
ceived the  name  of  cotarnin  (cofarnia).  (Journ.  de  Fharm  ,  3e  s6r.,  vi.  99.) 
Meconin  is  said  also  to  be  among  the  results  of  its  decomposition  by  oxidizing 
agents.  When  distilled  with  potassa,  it  yields  a  colourless  volatile  liquid 
having  alkaline  properties,  with  the  strong  smell  of  herring-pickle  together 
with  that  of  ammonia.  This  is  a  peculiar  alkaloid,  and  has  received  the  name 
of  propylamin.  (Wertheim,  Pharm.  Gent.  Blatt,  June  1,  1850,  p.  421,  and  Dec. 
11,  1851,  p.  918.)*  Water  extracts  narcotina  partially  from  opium,  in  con- 
sequence of  the  acid  which  the  latter  contains,  either  free  or  combined  with  the 
narcotina.  It  is  usually  obtained  mixed  with  morphia  in  the  processes  for  pro- 
curing that  principle;  and  may  be  separated  by  the  action  of  ether,  which  dis- 
solves it  without  aifecting  the  morphia,  and  yields  it  upon  evaporation.  It  may 
also  be  obtained  by  digesting  opium  in  ether,  and  slowly  evaporating  the  ethe- 
real solution,  which  deposits  crystals  of  narcotina.  It  is  said  that  the  same  result 
may  be  obtained  by  using  the  oil  of  turpentine  as  the  menstruum,  first  heating 
it  with  opium,  and  then  evaporating  the  solution.  Another  mode  of  procuring 
it  is  to  treat  opium,  exhausted  by  previous  maceration  in  water,  with  dilute 
acetic  acid,  filter  the  solution,  precipitate  by  an  alkali,  wash  the  precipitate  with 
water,  and  purify  it  by  solution  in  boiling  alcohol,  from  which  it  crystallizes  as 
the  liquid  cools.  Should  it  still  be  impure,  the  solution  in  alcohol  and  crystalli- 
zation may  be  repeated. 

The  proportion  of  this  principle  found  in  opium  varies  extremely  in  the  dif- 
ferent varieties,  and  in  different  specimens  of  the  same  variety.  Thus  in  Smyrna 
opium  it  has  been  found,  according  to  different  observers,  in  quantities  vary- 
ing from  1*30  to  9"36  per  cent. 

Though  narcotina  itself  is  tasteless,  its  salts  are  very  bitter,  even  more  so 
than  those  of  morphia.  (Berzelius.)  Their  solution  reddens  litmus,  and  yields 
precipitates  with  the  alkalies  and  infusion  of  galls.  It  has  already  been  stated 
that  Robiquet  obtained  the  sulphate  and  muriate  crystallized. 

Different  opinions  have  been  advanced  relative  to  the  action  of  narcotina  on 
the  system.  Derosne  believed  it  to  be  the  active  principle  of  opium;  though, 
upon  experimenting  with  it,  he  obtained  effects  but  little  stronger  than  those 
produced  by  an  equal  dose  of  opium  itself.  Others  found  it  possessed  in  different 
degrees  of  narcotic  properties ;  and  the  results  of  various  experiments  which  led 
to  this  conclusion  may  be  seen  in  former  editions  of  this  work.  But  a  more 
thorough  investigation  has  led  to  the  conclusion  that  it  cannot  be  ranked  among 
narcotic  medicines.  It  is  now  pretty  well  established  that  narcotina  is  identical 
with  aconella,  an  alkaloid  recently  extracted  by  the  Messrs.  Smith  of  Edinburgh 
from  aconite.   (See  page  t3.)    The  effects  of  a  narcotic  character  which  have 

*  There  would  seem,  from  the  observations  of  Wertheim  and  Hinterberger,  to  bo  four 
homologous  modifications  of  narcotina,  having  a  fixed  relation  to  each  other  in  composi- 
tion, the  number  of  eqs.  of  nitrogen  and  oxygen  being  the  same  in  all,  while  those  of  car- 
bon and  hydrogen  increase  by  2  eqs.  in  regular  progression.  Thus  1.  normal  narcotina 
(Hinterberger)  has  the  formula  N"C4.2H2jOj^ ;  2.  mcthylic  narcotina  (WeTtheim)  NC^^H^^O,^; 
3.  ethylic  narcotina  (Wertheim)  N046H550j^;  and  4.  propylic  narcotina  (Wertheim)  NC^g 
H^^Oj^.  Another  interesting  point  is  that  each  of  these  yields  a  peculiar  volatile  alkaloid 
by  distillation  with  potassa ;  and  the  several  products  bear  to  each  other  the  same  chemi- 
cal relation  as  exists  between  the  fixed  alkaloids  from  which  they  are  derived.  They 
are  ammoiiia  from  the  first,  inethylambi  from  the  second,  ethylafnin  from  the  third,  and 
propylamin  from  the  fourth.  The  last  of  these  volatile  alkaloids  has  been  referred  to  in 
the  text  as  having  the  smell  of  herring-pickle.  It  has  been  produced  also  by  distilling 
ergot  with  potassa.  Methylamin  was  procured  by  Wertheim.  The  other  products  are,  we 
believe,  thus  far  hypothetical.  [Fharm.  Cent.  Blatt,  Dec.  17, 1851,  p.  918,  and  Journ.  de 
Pharm.,  3e  ser.,  ^xiii.  154.) — Note  to  the  tenth  edition. 
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been  attributo*!  to  it,  hiivo  probably  unHcn  from  tlio  employment  of  u  prepara- 
tion not  entirely  freed  from  other  principled  contained  in  the  opium.  Indeed, 
80  little  has  it  of  this  character,  tJiat  the  name  of  anarcotiiia  Iiuh  been  pro- 
posed for  it,  expressive  of  its  total  want  of  narcotic  power.  Dr.  0'8haugh- 
nessy.  Professor  of  Chemistry  in  the  Medical  College  of  Calcutta,  recommends 
narcotina  very  highly  in  intermittent  fever,  and  believes  that  ho  has  discovered 
in  it  even  stronger  antiperiodic  properties  than  tliose  of  quinia.  In  the  cases 
reported  by  him,  it  was  employed  in  combination  with  muriatic  acid.  Given  in 
this  form,  though  powerfully  febrifuge,  it  was  found  not  to  produce  narcotic 
effects,  not  to  constipate  the  bowels,  and  never  to  occasion  the  distressing  head- 
ache and  restlessness  which  sometimes  follow  the  use  of  quinia.  It  proved, 
moreover,  powerfully  sudorilic.  It  was  given  in  doses  of  three  grains,  three 
times  a  day.  Dr.  O'Shaughnessy  was  induced  to  recommend  its  employment  to 
his  medical  friends  in  India,  from  a  knowledge  that  it  had  proved  eflectual  in 
mild  agues,  in  the  hands  of  Dr.  Roots  and  Mr.  Jetson  in  England.* 

Codeia  was  discovered  in  1832  by  llobiquet  in  the  muriate  of  morphia  pre- 
pared according  to  the  process  of  Gregory.  It  exists  in  opium  combined  like 
morphia  with  meconic  acid,  and  is  extracted  along  with  that  alkali  in  the  pre- 
paration of  the  muriate.  (See  Morphia. )  When  the  solution  of  the  mixed  muriates 
of  morphia  and  codeia  is  treated  with  ammonia,  the  former  alkaloid  is  precipi- 
tated, and  the  codeia,  remaining  in  solution,  may  be  obtained  by  evaporation  and 
crystallization.  It  may  be  purilied  by  treating  the  crystals  with  hot  ether,  which 
dissolves  them,  and  yields  the  codeia  in  colourless  crystals  by  spontaneous  evap- 
oration. This  alkaline  product  melts  at  300°  without  decomposition.  Guy  gives 
220°  as  its  point  both  of  fusion  and  volatilization.  (Phann.  Journ.  and  Trans., 
Feb.  1868,  p.  374.)  It  is  soluble  in  water,  which  takes  up  126  per  cent,  at  60°, 
37  at  110°,  and  5*9  at  212°.  When  added  in  excess  to  boiling  water,  the  undis- 
solved portion  melts  and  sinks  to  the  bottom,  having  the  appearance  of  an  oil.  It 
is  soluble  also  in  alcohol  and  ether,  but  insoluble  in  alkaline  solutions.  Hence,  it 
may  be  separated  from  morphia  by  a  solution  of  potassa  or  soda,  which  dissolves 
the  morphia,  and  leaves  the  codeia.  It  has  an  alkaline  reaction  on  test  paper,  and 
combines  with  acids  to  form  salts,  some  of  which  are  cry.stallizable,  particularly 
the  nitrate.  Its  capacity  of  saturation  is  almost  identical  with  that  of  morphia. 
According  to  Robiquet,  1  part  of  muriatic  acid  is  saturated  by  7  837  of  codeia, 
and  by  788  of  morphia.  It  is  distinguishable,  however,  from  the  latter  principle 
by  the  different  form  of  its  crystals,  which  are  octohcdral,  by  its  solubility  in  boil- 
ing ether,  greater  solubility  in  water,  and  insolubility  in  alkaline  solutions,  and 
by  not  assuming  a  red  colour  with  nitric  acid,  nor  a  blue  one  with  the  salts  of  ses- 
quioxide  of  iron.  {Journ.  de  Pharm.,x\x.  91.)  Tincture  of  galls  precipitates  from 
its  solutions  a  tannate  of  codeia.  Crystallized  from  a  watery  solution,  it  contains 
about  6  per  cent,  of  water,  which  is  driven  off  at  212°.  The  crystals  obtained 
from  a  solution  in  ether  contain  no  water.  Like  most  of  the  other  organic  alka- 
lies, it  consists  of  carbon,  hydrogen,  nitrogen,  and  oxygen ;  its  received  formula 
being  C,^Uj„NOj,  and  its  combining  number  consequently  284.  According  to 
Dr.  Anderson,  however,  the  fornmla  of  the  anhydrous  alkaloid  is  C^II^jNO,, 
with  the  addition  of  two  eqs.  of  water  in  the  hydrate.  (Month.  Journ.  of  Med. 
Sci.,  May,  1850,  p.  492.)  Dr.  Gregory  tried  the  effects  of  nitrate  of  codeia 
upon  himself  and  several  of  his  pupils,  and  found  that,  in  a  dose  of  three  grains 
or  less,  it  produced  no  obvious  effect,  but,  in  the  quantity  of  from  four  to  six 
grains,  accelerated  the  pulse,  occasioned  a  sense  of  heat  in  the  head  and  face, 
and  gave  rise  to  an  agreeable  excitement  of  the  spirits  like  that  resulting  from 
intoxicating  drinks,  which  was  attended  with  a  sense  of  itching  upon  the  skin, 
and,  after  lasting  for  several  hours,  was  followed  by  an  unpleasant  depression, 
with  nausea  and  sometimes  vomiting.  No  tendency  to  sleep  was  observed,  ex- 

*  The  diflferent  effects,  obtained  by  different  experimenters  from  narcotina,  are  readily 
explicable,  should  the  statements  as  to  the  existence  of  a  powerful  alkaloid  (ojiiania), 
which  may  have  been  mixed  with  the  narcotina,  and  of  several  different  modifications  ot 
narcotina  itself  {page  688),  prove  to  be  correct.  {Note  to  the  tenth  edition.) 
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ccpt  in  the  state  of  depression.  In  two  or  three  cases  the  medicine  produced  a 
slight  purgative  effect;  but  in  others  it  appeared  to  exercise  no  peculiar  influ- 
ence on  the  bowels.  Mr.  A.  F.  Haselden  considers  a  grain  of  codeia  as  equiva- 
lent to  half  a  grain  of  morphia;  and  states  that  two  grains  cause  nausea.  On  the 
same  authority,  the  hydrochlorate  is  more  powerful  than  the  pure  alkaloid ;  two 
grains  of  it  inducing  vertigo,  nausea,  and  vomiting.  He  has  found  facial  and 
ischiatic  neuralgia  to  yield  to  it,  when  all  other  means  had  failed.  (Pharvi.  Journ. 
and  Trans.,  Sept.  1866,  p.  156.)  M.  Barbier,  of  Amiens,  administered  codeia  wn- 
combined  in  numerous  cases,  and  observed  that,  in  the  dose  of  one  or  two  grains, 
it  acted  on  the  nervous  system,  and  appeared  to  be  directed  especially  to  the 
great  sympathetic ;  as  it  relieved  painful  affections  having  their  origin  apparently 
in  disorders  of  that  nerve,  while  it  exerted  no  influence  over  pains  of  the  back  and 
extremities  supplied  by  nerves  from  the  spinal  marrow.  He  did  not  find  it  to 
affect  the  circulation,  disturb  digestion,  or  produce  constipation.  In  sufficient 
quantity,  it  induced  sleep  without  giving  rise,  like  opium,  to  signs  of  cerebral  con- 
gestion. Dr.  Mirandi,  of  Havana,  employed  it  with  advantage  in  several  bad 
cases  of  dyspepsia.  Dr.  Aran,  of  Paris,  considers  it  one  of  the  most  efficient  means 
in  our  possession  for  relieving  pain,  and  obtaining  calm  sleep,  inferior  to  mor- 
phia only  that  it  must  be  given  in  larger  doses,  and  having  the  advantage  over  it 
that  it  does  not  occasion  disturbed  sleep,  disorder  of  the  stomach,  constipation, 
or  sweating  with  cutaneous  eruptions.  (Am.  Journ.  of  Med.  Set.,  Jan.  1,  1863, 
p.  184.)  Dr.  Garrod,  of  London,  however,  has  had  a  different  experience,  hav- 
ing found  it,  in  large  doses,  neither  anodyne  nor  soporific.  (Med.  Times  andGaz., 
March,  1864,  p.  333.)  On  the  whole,  there  can  be  little  doubt  that  codeia  has  a 
decided  action  on  the  animal  economy,  and  is  among  the  principles  upon  which 
opium  depends  for  its  peculiar  powers.  It  may  be  given  in  syrup,  in  a  dose  of  from 
half  a  grain  to  two  grains  or  more,  and  M.  Aran  has  found  it  efficient  in  the  dose 
of  one-third  of  a  grain.  Mr.  Haselden  recommends  a  syrup  containing  two  grains 
to  the  fluidounce,  as  the  most  convenient  proportion  for  a  division  of  the  dose. 
Paramorphia  (thehaina)  is  the  name  given  by  Pelletier  to  a  principle,  dis- 
covered by  him  in  the  precipitate  thrown  down  from  an  infusion  of  opium,  treated 
with  milk  of  lime.  The  precipitate  being  washed  with  water  till  the  liquid  came 
away  colourless,  and  then  treated  with  alcohol,  instead  of  affording  morphia  to 
this  solvent,  as  was  anticipated,  yielded  a  new  alkaline  principle,  which  wa.s 
obtained  separate  by  evaporating  th-e  alcohol,  acting  on  the  residue  with  ether, 
allowing  the  ethereal  solution  to  evaporate  spontaneously,  and  then  purifying 
the  resulting  crystalline  mass  by  dissolving  it  in  an  acid,  precipitating  by  am- 
monia, and  recrystallizing  by  means  of  alcohol  or  ether.  Pelletier  named  it 
paramorphia,  from  its  close  analogy  in  composition  with  morphia,  from  which, 
however,  it  is  quite  distiiict  in  properties.  It  is  white,  crystallizable  in  needles, 
of  an  acrid  and  styptic  rather  than  bitter  taste,  fusible  at  about  300°  (fusible 
at  210°,  volatilizable  at  320°,  Guy),  scarcely  soluble  in  water,  very  soluble  in 
alcohol  and  ether  when  cold,  and  still  more  so  when  heated,  and  capable  of 
combining  with  the  acids,  with  which  it  forms  salts  not  crystallizable  from 
their  aqueous  solution.  Alkalies  precipitate  it  from  its  acid  solutions,  and,  un- 
less in  very  concentrated  solution,  do  not  dissolve  it  when  added  in  excess.  It 
is  not,  like  morphia,  reddened  by  nitric  acid,  nor  does  it  become  blue  with  so- 
lutions of  the  salts  of  sesquioxide  of  iron.  From  codeia  it  differs  in  never  being 
in  large  crystals,  in  not  forming  crystallizable  salts,  in  being  always  precipi- 
tated from  its  acid  solutions  by  ammonia,  and  in  not  melting  in  oily  drops. 
From  narcotina,  which  it  most  resembles,  it  maybe  distinguished  by  its  shorter 
crystals,  which  want  the  pearly  appearance  of  those  of  narcotina,  by  its  differ- 
ent taste,  by  its  much  greater  solubility  in  cold  alcohol,  of  which  10  parts 
will  dissolve  1  of  this  principle,  while  narcotina  requires  100  parts,  and  by  the 
action  of  nitric  acid,  which  conv^erts  it  into  a  resin-like  matter  before  dissolving 
it,  while  the  same  acid  instantly  dissolves  narcotina.  It  consists  of  carbon, 
hydrogen,  nitrogen,  and  oxygen ;  its  formula  being,  according  to  Dr.  Anderson, 
CggHjjNOg.  (See  Journ.  de  Pharm.,  3e  ser.,xxiv.  233.)    The  name  of  thehain 
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was  proposed  for  it  by  M.  Couerbe,  who  waa  diisposed  to  give  the  credit  of  it? 
discovery  to  M.  Thibouniury,  the  diroctor  of  I'eilotier's  laboratory.  Magendie 
considered  it  closely  analogous,  in  its  effects  on  the  system,  to  strychnia  and 
brucia,  producing  tetanic  spasms  in  the  dose  of  a  grain. 

Paparerina  (papaverin).  The  discovery  of  this  alkaloid  was  announced  by 
Dr.  O.  Merck.  It  is  crystallizable  in  needles,  fusible  at  210°  and  volatilizable 
at  310°  (Guy),  in.soluble  in  water,  very  sparingly  soluble  in  cold  alcohol  or 
ether,  mure  soluble  in  these  liquids  boiling  hot,  and  deposited  by  them  on  cool- 
ing. With  acids  it  form.s  salts,  most  of  which  are  very  sparingly  dissolved  by 
water.  The  muriate  crystallizes  with  extraordinary  facility.  The  alkaloid  is 
readily  dissolved  by  moderately  concentrated  muriatic  acid,  from  which,  on  the 
addition  of  more  acid,  the  muriate  separates,  assuming  the  form  of  an  oily  layer 
at  the  bottom  of  the  vessel,  which  is  readily  converted  on  standing  into  a  mass 
of  acioular  crystals.  These  crystals  are  very  sparingly  soluble  in  cold  water. 
The  muriate  yields  with  bichloride  of  platinum  a  yellow  precipitate  which  is 
insoluble  in  boiling  water  or  alcohol.  Papaverina  is  prepared  by  precipitating 
the  aqueous  infusion  of  opium  with  soda,  exhausting  the  precipitate  with  alco- 
hol, evaporating  the  tincture  to  dryness,  treating  the  residue  with  a  dilute  acid, 
filtering,  precipitating  by  ammonia,  dissolving  the  precipitate  in  muriatic  acid, 
mixing  acetate  of  soda  with  the  solution,  and  treating  with  boiling  ether  the 
resulting  precipitate.  The  ethereal  solution  deposits  the  papaverina  on  cooling. 
A  characteristic  property  of  this  alkaloid  is  that  its  crystals,  when  moistened 
with  concentrated  sulphuric  acid,  acquire  a  dark-blue  colour.  Its  formula  is 
C^H„NOg.  (Chem.  Gaz.,  March  15, 1850;  from  Liehicfs  Annalen.)  Papaverina 
has  been  further  investigated  by  Dr.  Thomas  Anderson,  who  confirms  the 
statements  of  Merck.  (Chem.  Gaz.,  Jan.  15, 1855,  p.  21.) 

Opiania  (opianin).  This  was  found  by  Dr.  Ilinterberger  in  some  supposed 
narcotina,  which  had  been  obtained  by  Engler,  an  apothecary  of  Vienna,  from  a 
parcel  of  Egyptian  opium  which  he  was  working  for  morphia.  An  infusion  of 
the  opium  was  precipitated  by  ammonia,  and  the  precipitate,  having  been  washed 
first  with  water  and  then  with  cold  alcohol,  was  dissolved  in  hot  alcohol,  and 
decolorized  by  animal  charcoal.  A  crystalline  mass  was  thus  obtained,  consist- 
ing apparently  of  morphia  and  narcotina.  By  repeated  solutions  in  hot  alcohol 
and  crystallization,  the  former  was  separated,  remaining  in  the  alcohol,  while 
the  supposed  narcotina  was  obtained  in  crystals.  These,  upon  being  examined 
by  Dr.  Hinterberger,  proved  to  be  a  new  alkaloid,  to  which  he  gave  the  name 
of  opianin.  It  is  in  long,  colourless,  transparent  needles,  belonging  to  the  pris- 
matic system.  When  precipitated  by  ammonia  from  the  solution  of  the  muri- 
ate, it  is  in  the  form  of  a  soft  white  powder.  It  is  without  smell,  and  in  alco- 
holic solution  has  a  strong  and  durable  bitter  taste.  At  the  temperature  of 
212°  F.  it  remains  unchanged.  It  is  insoluble  in  water,  and  requires  for  solution 
a  large  quantity  of  boiling  alcohol,  from  which  it  is  entirely  thrown  down,  upon 
cooling,  in  the  state  of  crystals.  In  alcoholic  solution  it  has  a  strong  alkaline 
reaction ;  and  from  this  solution  both  opiania  itself  and  its  salts  are  thrown 
down  by  alkalies.  Concentrated  sulphuric  acid  dissolves  without  changing  it; 
nitric  acid  renders  it  yellow,  and,  if  added  to  its  sulphuric  acid  solution,  blood- 
red,  but  after  a  short  time  changing  to  light-yellow.  Its  formula,  according  to 
Hinterberger,  is  C„HjgNjOj,.  From  experiments,  it  has  been  inferred  to  be 
powerfully  narcotic,  and  to  resemble  morphia  in  its  action.  About  one-tenth  of 
a  grain  of  one  of  these  alkaloids  was  given  to  a  cat,  and  the  same  quantity  of 
the  other  to  another  cat,  with  very  similar  effects.  These  were  decidedly  nar- 
cotic, and  continued  for  a  considerable  time,  but  had  ceased  at  the  expiration 
of  24  hours,  without  fatal  effects.  (Chem.  Gaz.,  Dec.  1, 1852,  p.  444.) 

Narceia  or  narcetV?, discovered  by  Pelletier  in  1832,  is  white,  in  silky  acicular 
crystals,  inodorous,  of  a  slightly  bitter  taste,  fusible  at  197°  F.  (170°,  and  vola- 
tilizable  at  420°,  Guy),  soluble  in  375  parts  of  cold  and  220  of  boiling  water, 
soluble  also  in  alcohol,  and  insoluble  in  ether.  It  forms  a  bluish  compound 
with  iodine,  the  colour  of  which  is  destroyed  by  heat  and  the, alkalies.  It  is 
41 


642  Opium.  part  i. 

rendered  blue  by  the  action  of  mineral  acids  so  far  diluted  as  not  to  decom- 
pose it;  but  docs  not,  like  morphia,  become  blue  by  the  action  of  the  salts  of 
iron,  nor  red  by  that  of  nitric  acid.  It  is  dissolved  by  the  acids,  but  was  thought 
not  to  neutralize  them,  and,  though  at  first  considered  alkaline  by  Pelletier, 
was  afterwards  ranked  with  indifferent  bodies.  At  present,  however,  its  alka- 
loid character  is  admitted,  as  it  unites  with  sulphuric  acid  to  form  a  crystal- 
lizable  sulphate.  (Joi^rn.  (ZeP?iarm.,  Avril,  1864,  p.  367.)  It  resembles,  more- 
over, the  organic  alkalies  in  its  constitution,  consisting  of  carbon,  hydrogen, 
nitrogen,  and  oxygen.  Its  formula,  according  to  Dr.  Anderson,  is  C^gH.^N0j8. 
Pelletier  obtained  it  in  the  course  of  his  analysis  of  opium.  Having  formed  an 
aqueous  extract  of  opium,  he  treated  it  with  distilled  water,  precipitated  the 
morphia  by  ammonia,  concentrated  the  solution,  filtered  it,  threw  down  the 
meconic  acid  by  baryta-water,  separated  the  excess  of  baryta  by  carbonate  of  am- 
monia, drove  off  the  excess  of  the  ammoniacal  salt  by  heat,  evaporated  the  liquor 
to  the  consistence  of  syrup,  set  it  aside  till  a  pulpy  matter  formed  containing 
crystals,  separated  and  expressed  this  pulpy  matter,  then  treated  it  with  alco- 
hol, and  concentrated  the  alcoholic  solution.  This,  on  cooling,  deposited  crys- 
tals of  narceia,  which  were  easily  purified  by  repeated  solution  and  crystalli- 
zation. Meeonin,  which  often  crystallizes  with  it,  may  be  separated  by  the 
agency  of  ether.  Experiments  have  been  performed  with  narceia,  which  go 
to  prove  that  it  closely  resembles  morphia  in  its  influence  on  the  system, 
though  somewhat  weaker;  and  that,  while  capable  of  producing  sleep,  reliev- 
ing pain  and  irritation,  alleviating  cough,  and  checking  diarrhoea,  it  is  not  fol- 
lowed by  the  unpleasant  sensations  about  the  head  and  other  disagreeable  symp- 
toms which  often  attend  the  action  of  morphia,  is  less  disposed  to  constipate, 
and  less  stimulant  to  the  circulation.  In  cases  in  which  morphia  disagrees  with 
the  patient,  or  is  otherwise  contraindicated,  narceia  may  be  resorted  to  for  most  of 
the  purposes  for  which  the  other  alkaloid  is  employed.  It  may  be  administered 
in  pill  or  syrup.  From  one-third  to  three-quarters  of  a  grain  may  be  given  for  a 
dose,  the  smaller  to  relieve  cough,  the  larger  to  remove  pain  or  produce  sleep.* 

*  Much  attention  has  recently  been  attracted  to  narceia,  in  consequence  of  the  valu- 
able properties  ascribed  to  it  by  M.  Claude  Bernard,  as  the  result  of  his  experimental 
researches  into  the  physiological  properties  of  the  several  opium  alkaloids  respectively. 
According  to  M.  Bernard,  narceia,  in  its  operation  on  the  lower  animals,  is  decidedly 
soporific,  in  this  respect  resembling  morphia  and  codeia,  being  more  energetic  than 
either,  though  without  the  deep  torpor  produced  by  the  former.  Bernard,  however,  was 
not  the  first  to  experiment  with  narceia.  Not  long  after  its  discovery,  Magendie  injected 
10  centigrammes  (about  1-5  grains)  of  it,  several  times  into  the  jugular  vein  of  dogs, 
without  observing  any  special  action.  [Ann.  de  Thernp.,  1865,  p.  25.)  So  early  as  1852, 
M.  Lecomte  demonstrated  its  soporific  effect,  having  repeated  Magendie's  experiment, 
with  very  different  results.  •  Ten  centigrammes  dissolved  in  ten  grammes  of  distilled 
water  were  injected  into  the  jugular  vein  of  a  large  dog.  The  animal  was  put  into  a 
calm  sleep  with  snoring,  yet  retained  sensibility  so  far  as  to  feel  the  presence  of  insects 
upon  the  skin ;  and  it  was  noticed  that,  while  the  anterior  limbs  had  lost  neither  sensi- 
bility nor  mobility,  the  posterior  had  obviously  suffered  some  diminution  of  these  pro- 
perties, showing  that  the  medicine,  in  its  action  on  the  spinal  marrow,  more  especially 
affected  the  lumbar  region.  (Ibid.,  p.  27.)  Some  years  later,  similar  experiments  were 
performed  by  MM.  Debout  and  Behier,  confirmatory  of  the  results  obtained  by  M.  Le- 
comte and  M.  Bernard.  But  they  were  extended  also  to  the  human  subject,  both  in  health 
and  disease,  and  always  with  similar  results. 

M.  Debout  tried  on  himself  a  syrup  of  narceia,  each  tablespoonful  of  which  contained  a 
centigramme  (0-15  gr.),  taking  a  tablespoonful  at  first  twice  a  day,  gradually  increased  to 
seven  a  day,  and  continued  with  the  latter  quantity  for  ten  days.  The  soporific  efiect  was 
experienced  when  the  evening  dose  amounted  to  3  centigrammes  (nearly  half  a  grain) ; 
and  the  sleep  was  afterwards  deeper  in  proportion  to  the  increase  of  the  dose.  The  sleep 
was  always  calm,  never  attended  with  painful  dreams,  and  was  interrupted  momentarily 
bj'  the  least  noise  ;  nor  was  it  followed  in  the  morning  by  that  heaviness  of  the  head  often 
noticed  as  the  result  of  morphia.  The  only  inconvenience  experienced  was  a  rather  obsti- 
nate constipation  during  the  continuance  of  the  experiment.  Nor  was  the  action  pronounced 
upon  the  secretory  function ;  although ,  from  a  dose  of  7  centigrammes  (about  a  grain) ,  some 
hebetude  of  the  bladder  was  experienced,  which  might  be  ascribed  to  the  influence  upon 
the  lower  spinal  marrow,  as  observed  by  M.  Lecomte.  No  itching  of  the  surface,  no 
trouble  of  sight  or  hearing,  were  noticed;  the  narcotic  influence  of  the  medicine  being 
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Pseudomorphia  was  discovered  by  Pelletier  more  tLao  thirty  yearg  since ; 
but,  art  it  cxisls  in  small  quantities,  and  was  thought  to  >je  only  an  uc-casional 
inprr«di(Mit  in  o|)ium,  little  attention  Iuih  been  paid  to  it.  An  interesting  fact, 
however,  in  relation  to  it,  and  one  of  some  toxicological  importance,  is  that  it 

limited  to  its  soporific  action.  It  wus,  however,  found  to  pxercigo  the  panic  culming  in- 
fluence over  broncliiftl  irritation,  as  in  the  relief  of  cough.  No  effect  on  the  respiration 
or  pulHO  was  noticed.  The  general  conehisions  drawn  from  these  experiments  were  as  fol- 
lows. The  calming  and  soporific  effects  of  narceia  are  superior  to  those  of  codeia,  and  al- 
most equal  those  of  morpliia,  over  which  it  has  the  advantage  that  it  operates  without 
causing  cerebral  congestion,  and  consequently  that  the  sleep  produced  by  it  is  lighter, 
and  never  attended  with  painful  dreams,  Narceia,  moreover,  is  less  apt  than  morphia  to 
disturb  the  digestive  organs;  causing  nausea  and  vomiting  less  frequently,  and  constipa- 
tion less  intense.  The  greatest  inconvenience  from  it  is  that,  when  it  exceeds  the  quan- 
tity of  6  centigrammes  (about  three-quarters  of  a  grain),  it  is  liable  to  bring  on  ditjiculty 
of  discharging  the  urine,  from  a  partially  paralyzing  action  on  the  bladder. 

Besides  these  physiological  investigations,  narceia  has  been  submitted  also  to  therapeu- 
tic trials,  with  results  corresponding  with  its  ascertained  influence  on  the  functions.  M. 
B6hier  has  found  it  to  quiet  cough,  diminish  expectoration  in  consumptive  patients,  check 
diarrhfpa,  relieve  pain,  cause  sleep,  quiet  restlessness,  and  to  produce  all  these  effects 
whether  given  internally  or  by  subcutaneous  injection.  Sometimes,  however,  it  caused 
vomiting,  and  sometimes  suspended  the  emission  of  ui-ine,  without  modifying  the  desire 
to  micturate.  (IbuL,  pp.  23-47.) 

M.  Line,  formerly  resident  physician  of  one  of  the  French  hospitals,  after  a  series  of 
observations  in  a  ward  of  the  hospitiil,  gives  the  following  conclusions,  which  are  in  close 
conformity  with  those  of  his  predecessors.  Narceia  exceeds  all  the  opium  alkaloids  in  so- 
porific power ;  neither  morphia  "nor  codeia,  as  a  general  rule,  producing  either  so  pro- 
tracted or  so  profound  asleep.  While  thus  energetic  as  n  soporific,  it  gives  rise  only  in  a  very 
slight  degree  to  those  secondary  effects  of  opium  which  so  often  interfere  with  its  admin- 
istration, such  as  excessive  perspiration,  headache,  a  sense  of  heaviness  in  the  head,  nau- 
sea, vomiting,  &c.  It  does  not  constipate  like  opium,  and,  according  to  M.  Lino,  even 
induces  diarrhoea  in  large  doses;  a  point,  however,  in  which  his  experience  differs  from 
that  of  M.  Debout.  It  relieves  pain,  and  very  generally  acts  with  a  more  or  less  paralyz- 
ing effect  on  the  urinary  excretory  function.  (Druggists'  Circular,  Juno,  1866 ;  from  Oa- 
zette  dea  Hopitaux.) 

To  the  foregoing  testimony  must  ho  added  that  of  Dr.  Eulenburg.  According  to  this 
practitioner,  narceia,  while  acting  as  a  narcotic,  causes  at  first  a  diminished  frequency  and 
volume  of  the  pulse,  followed  after  some  time  by  acceleration.  The  pulse  rarely  increases 
during  its  use  more  than  12  or  15  beats  in  a  minute.  Upon  the  cutaneous  nerves  it  acts 
like  other  narcotics.  The  repetition  of  internal  doses  often  produces  one  or  two  stools, 
and  sometimes  even  a  diarrhoea,  conformably  with  the  observation  of  M.  Line.  It  f\i- 
pcars,  however,  to  retard  the  occurrence  of  the  menses.  Subcutuneou~ly  administered, 
it  produces  none  of  the  muscular  action  which  follows  the  injection  of  morphia.  For  the 
relief  of  irritation,  and  as  a  soporific,  it  is  preferable  to  every  other  medicine.  It  is,  in- 
deed, indicated,  independently  of  simple  idiopathic  neuralgia,  in  all  cases  where  pain 
is  the  prominent  symptom,  such  as  affections  of  the  joints,  phlegmon,  painful  ocular 
diseases,  orchitis,  cystitis,  cyrrhosis  of  the  liver,  wounds,  and  after  painful  operations. 
In  all  these  cases,  employed  internally  or  externally,  in  the  doses  recommended  hy  Dr. 
Eulenburg,  it  quickly  relieves  the  pain,  and  often  produces  a  sleep  of  four,  five,  or  even 
nine  hours ;  a  sleep  sweet,  tranquil,  uninterrupted,  and  with  a  peaceful  awakening ;  always 
without  disordered  action  or  poisonous  effect.  In  many  cases  of  disease  morphia  can 
scarcely  be  used  in  consequence  of  its  various  unpleasant  effects,  primary  or  secondary; 
and  to  these  narceia  is  admirably  adapted,  as  it  produces  the  good  effects,  so  far  as  relates 
to  the  relief  of  pain  and  irritation  and  the  production  of  sleep,  without  the  noxious  and 
disagreeable.    The  dose  employed  by  Dr.  Eulenburg  for  producing  sleep  and  relievinf^ 

Eain  is  from  ^to  J  a  grain  internally,  and  from  i  to  i  by  the  hypodermic  method.  In  sick 
eadache,  \  of  a  grain,  followed  shortly  afterwards  by  one-ninth  of  a  grain,  taken  at  the 
beginning,  produces  a  sleep  which  continues  several  hours,  and  from  which  the  patient 
awakes  in  full  health.  [Ann,  de  Thirap.,  1807,  pp.  6-9.) 

Of  the  numerous  communications  upon  the  effects  and  uses  of  narceia,  the  author  has 
met,  with  but  a  single  exception,  with  none  which  was  not  commendatory;  and  in  all 
there  is  so  close  an  agreement  as  to  the  peculiar  effects  of  the  medicine,  that  there  is 
scarcely  room  for  doubt  on  the  subject.  The  exception  referred  to  is  that  presented  in 
the  report  of  Dr.  Da  Costa  as  to  the  effects  of  the  medicine  in  the  wards  of  the  Pennsj^l- 
vania  Hospital.  (See  Reports  of  the  Penn.  Ho.tpital,  18(58,  p.  177.)  The  effects  in  this  in- 
stance were  such  as  failed  altogether  to  support  the  highly  flattering  statements  hereto- 
fore made  on  the  subject  of  narceia;  and  if  the  medicine  employed  bv  Dr.  Da  Costa  was 
really  narceia,  tolerably  pure,  his  experience  must  throw  a  strong  doubt  upon  the  favour- 
able statements  made  by  others.  Only  further  observation  and  experience  can  determine 
the  question.  (JVb^e  to  the  thirteenth  edition.) 
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possesses  two  properties  considered  characteristic  of  morphia,  those  namely 
of  being  reddened  by  nitric  acid,  and  of  striking  a  blue  colour  with  the  salts  of 
iron,  and  yet  is  without  any  poisonous  influence  upon  the  animal  economy. 
(Journ.  de  Pharm.,  xxi.  575.)  Hesse  has  recently  investigated  the  subject, 
with  the  following  results.  lie  found  that  it  accompanies  morphia  procured 
by  Gregory's  method,  and  may  be  separated  from  that  alkaloid  by  adding  am- 
monia in  excess  to  an  alcoholic  solution  containing  both.  The  morphia  is  pre- 
cipitated, and  pseudomorphia,  remaining  in  solution,  may  be  obtained  by  evapo- 
rating the  mother-liquid.  It  is  tasteless,  insoluble  in  water,  alcohol,  ether,  chlo- 
roform, and  dilute  sulphuric  acid,  but  easily  soluble  in  solution  of  potassa,  soda, 
and  lime,  and  in  alcoholic  solution  of  ammonia,  though  sparingly  in  a  watery 
solution  of  the  last- mentioned  alkali.  It  does  not  neutralize  muriatic  acid,  dis- 
solves in  concentrated  sulphuric  acid  with  the  production  of  an  olive-green 
colour,  in  concentrated  nitric  acid  with  an  intense  orange-red,  and  in  solution 
of  sesquichloride  of  iron  with  a  blue  colour.  At  248°  F.  it  loses  two  eqs.  of  water 
of  crystallization,  and  at  higher  temperatures  is  decomposed  without  melting. 
Its  compo.sition  is  represented  by  the  formula  C^^Hj^NOg.  It  forms  sparingly 
soluble  salts  with  sulphuric,  nitric,  oxalic,  and  tartaric  acids,  and  a  crystalline 
deposit,  very  slightly  soluble  in  muriatic  acid,  with  solution  of  corrosive  subli- 
mate. {Chem.  News,  April  12,  1867,  p.  188.)* 

*  Cryptopia.  The  discovery  of  this  alkaloid  was  announced  by  Messrs.  T.  and  H.  Smith, 
of  Edinburgh,  in  a  communication  to  the  Pharmaceuiical  Journal  and  Transactions  for 
April,  18G7  (p.  595) ;  but  it  has  yet  been  for  too  short  a  time  before  the  pharmaceutical 
public  to  be  admitted  among  the  undoubted  constituents  of  opium.  A  notice  of  it  is, 
therefore,  introduced  here  in  the  form  of  a  note.  The  Messrs.  Smith  obtained  it  from  the 
weak  alcoholic  washings  of  crude  morphia  after  precipitation,  by  first  neutralizing  the 
liquid  with  dilute  sulphuric  acid,  and  then,  after  recovering  the  alcohol  by  distillation,  and 
washing  out  the  still  copiously  with  hot  water,  by  precipitating  the  mixed  liquor  of  the 
still  and  the  washings  by  milk  of  lime  in  large  excess.  The  liquid  is  then  filtered  off",  and 
the  pitch-like  precipitate,  having  been  thoroughly  washed,  is  boiled  Avith  alcohol  in  large 
quantity,  the  solution  filtered,  and  the  alcohol  distilled  otf.  The  pitchy  substance  which  re- 
mains in  the  retort,  and  which  consists  mainly  of  thebaina,  is  separated  from  the  super- 
natant watery  liquid,  and  heated  to  ebullition  with  enough  alcohol  to  dissolve  it.  The 
solution,  having  been  set  aside,  will  be  found  in  a  day  to  have  set  into  a  mass  of  cry.s- 
tals,  which  consist  of  crystallized  thebaina.  This  mass  is  now  strongly  pressed  in  a  cloth, 
and  the  residuary  cake  powdered  and  dissolved  in  dilute  muriatic  acid ;  care  being  taken 
that  the  acid  be  not  in  excess.  The  filtered  liquid  is  evaporated  and  crystallized,  and  the 
process  of  evaporation  and  crystallization  repeated,  so  as  to  separate  all  the  muriate  of 
thebaina.  If  now  the  mother-waters  be  set  aside,  the  muriate  of  cryptopia  will  in  the  course 
of  some  weeks  crystallize  out  of  them,  but  mixed  with  crystallized  muriate  of  thebaina  ; 
and  the  separation  of  the  two  is  extremely  diflScult.  But  as  the  crystals  of  the  two  alkaloids 
are  very  different,  those  of  thebaina  being  hard  and  strong,  those  of  cryptopia  soft  and  gen- 
erally tufted,  by  careful  management,  and  by  repeating  the  crystallization  many  times, 
so  as  to  get  rid  of  most  of  the  thebaina,  the  muriate  of  cryptopia  may  be  seen  forming  on 
the  surface  of  the  harder  salt  in  the  solution.  The  mother-liquors  being  now  poured  off", 
and  allowed  to  evaporate  spontaneously,  the  whole  at  length  sets  into  a  soft  mass,  which, 
being  pressed  in  a  cloth,  is  found  to  consist  of  almost  pure  muriate  of  cryptopia.  But  the 

Sractical  reader  who  wishes  to  carry  the  process  into  effect  is  referred  to  the  paper  of  the 
[essrs.  Smith  for  details,  without  which  he  might  not  be  able  to  succeed  in  his  essays. 
To  obtain  the  pure  alkaloid,  it  is  to  be  precipitated  from  the  solution  of  the  muriate  by 
ammonia,  then  washed,  dried,  and  finally  washed  with  ether  or  alcohol,  which  readily 
dissolves  thebaina,  but  has  little  eff'ect  on  cryptopia.  It  may  be  got  in  a  crystallized  state 
by  boiling  it  with  a  large  quantity  of  alcohol,  which,  on  cooling,  will  slowly  deposit  the 
alkaloid  in  crystals.  The  quantity  of  cryptopia  obtained  from  opium  is  extremely  small  ; 
and  it  must,  I  think,  strike  the  reader  of  this  process  as  highly  probable,  that  it  is  rather 
a  product  formed  out  of  thebaina  than  a  proper  educt  of  the  drug. 

Cryptopia  is  without  colour  or  smell;  and  its  salts,  though  at  first  bitter  to  the  taste, 
afterward  cause  a  sense  of  coolness  in  the  mouth,  like  that  produced  by  peppermint.  It 
melts  at  about  400°  P.,  and,  heated  to  redness,  is  decomposed,  blackening  and  giving 
forth  watery  vapours,  but  without  properly  subliming.  According  to  Guy,  it  melts  and 
sublimes  at  the  same  temperature  of  350°.  It  is  insoluble  in  water,  quite  insoluble  in  ether, 
and  very  sparingly  soluble  in  alcohol,  requiring  1265  parts  of  that  liquid  when  cold  to 
dissolve  it.  Chloroform  dissolves  it  almost  as  freely  as  narcotina.  Oil  of  turpentine  and 
benzole  do  not  appear  to  dissolve  it.  It  has  very  strong  alkaline  powers,  and  forms  crys- 
tallizable  salts  with  the  acids,  which  are  distinc-uishable  from  all  the  other  salts  of  the 
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Mecunin,  the  existence  of  whieli  was  announced  in  1832  by  M.  Couerbe,  is 
identical  with  a  substance  discovered  weveral  years  previously  by  M.  Dublanc, 
jun.,  but  of  which  no  account  was  published.  It  is  perfectly  white,  in  the  form 
of  acicular  crystals,  soluble  in  about  265  parts  of  cold  and  18  of  boiling  water, 
very  soluble  in  ether,  alcohol,  and  the  essential  oils,  fusible  at  195°,  volatilizablo 
without  chanjifc  (fusible  at  120°,  sublimable  at  180°,  Guy),  and  possessed  of  a 
degree  of  acriinuny  which  favours  the  supposition  that  it  may  not  be  without 
action  upon  the  system.  It  is  neither  acid  nor  alkaline,  and  contains  no  nitrogen. 
Meconin  is  obtained  by  precipitating  the  aqueous  infusion  of  opium  with  am- 
monia, washing  the  precipitate  with  water  until  the  latter  nearly  ceases  to  ac- 
quire colour,  mixing  the  watery  fluids,  evaporating  them  to  the  consistence  of 
molasses,  setting  them  aside  for  two  or  thrcie  weeks,  during  which  a  mass  of 
granular  crystals  is  formed,  then  decanting  the  liquid,  expressing  the  mass,  and 
drying  it  with  a  gentle  heat.  The  meconin  may  be  separated  from  the  mass  by 
treating  it  with  boiling  alcohol  of  3(5°  Baumc,  evaporating  so  as  to  obtain  crys- 
tals, dissolving  these  in  boiling  water  with  animal  charcoal,  filtering  the  liquid 
while  hot,  and  subjecting  the  crystals  formed  upon  the  cooling  of  the  solution 
to  the  action  of  ether,  which  dissolves  the  meconin,  and  yields  it  in  a  state  of 
purity  by  spontaneous  evaporation.  (Journ.  de  Pharm.,  Dec.  1832.) 

Porphyroxin  may  be  obtained,  according  to  Merck,  by  treating  powdered 
opium,  previously  exhausted  by  boiling  ether,  and  then  made  into  a  pulp  by 
means  of  water,  with  carbonate  of  potassa,  agitating  it  with  ether,  evaporating 
the  ethereal  solution,  dissolving  the  residue  in  dilute  muriatic  acid,  and  pre- 
cipitating with  ammonia.  Paramorphia  and  porphyro.vin  are  thus  obtained  to- 
gether. These  ore  to  be  dissolved  in  ether,  which,  by  spontaneous  evaporation, 
deposits  the  former  in  crystals,  and  the  latter  in  the  form  of  resin.  The  porphy- 
roxin is  separated  by  the  cautious  use  of  alcohol,  and  obtained  by  the  evapora- 
tion of  the  alcoholic  solution.  It  is  neuter,  crystallizable  in  shining  needles,  in- 
soluble in  water,  soluble  in  alcohol  and  ether,  and  characterized  by  the  property 
of  assuming  a  purple-red  or  rose  colour,  when  heated  in  dilute  muriatic  acid. 
(Journ.  de  Pharm.,  3e  ser.,  xiv.  188.) 

Meconic  acid  is  in  white  crystalline  scales,  of  a  sour  taste  followed  by  bit- 
terness, fusible  and  volatilizable  by  heat,  soluble  in  four  parts  of  boiling  water, 
soluble  also  in  cold  water  and  alcohol,  with  the  property  of  reddening  vegetable 
blues,  and  forming  salts.  Its  compounds  with  the  earths  and  heavy  metallic 
oxides  are  generally  insoluble  in  water.  Its  characteristic  properties  are,  that 
it  produces  a  blood-red  colour  with  the  salts  of  sesquioxide  of  iron,  a  green 
precipitate  with  a  weak  solution  of  ammoniated  sulphate  of  copper,  and  white 
precipitates  soluble  in  nitric  acid,  with  acetate  of  lead,  nitrate  of  silver,  and 
chloride  of  barium.  It  is  obtained  by  macerating  opium  in  water,  filtering  the 
infusion,  and  adding  a  solution  of  chloride  of  calcium.  Meconate  and  sulphate 
of  lime  are  precipitated.  The  precipitate,  having  been  washed  with  hot  water 
and  with  alcohol,  is  treated  with  dilute  muriatic  acid  at  180°.  The  meconate  of 
lime  is  taken  up,  and  upon  the  cooling  of  the  liquid,  bimeconate  of  lime  is  de- 
posited. This  is  dissolved  in  warm  concentrated  muriatic  acid,  which  deposits 
pure  meconic  acid  when  it  cools.  It  may  be  freed  from  colouring  matter  by 
neutralizing  it  with  potassa,  decomposing  the  crystallized  meconate  thus  ob- 
tained by  muriatic  acid,  and  again  crystallizing.  Meconic  acid  has  little  or  no 

opium  alkaloids  by  a  strong  tendency  to  gelatinize.  If  the  muriate  be  dissolved  in  about 
30  parts  of  hot  water,  and  set  aside,  instead  of  crystallizing,  it  forms  a  jolly  closely  re- 
sembling that  of  pure  gelatin.  From  all  the  constituents  of  opium,  except  the  stronger 
alkaloids,  morphia,  codoia,  and  thebaina,  it  is  distinguished  by  its  strong  alkaline  proper- 
ties, as  it  neutralizes  the  strongest  acids.  From  morphia  it  is  distinguished  by  its  very 
sparing  solubility  in  alcohol,  and  from  codeia  and  thebaina  by  its  total  insolubility  in 
ether.  It  differs  also  in  the  effect  of  strong  sulphuric  acid,  which  produces  a  blue  colour 
with  the  minutest  quantity  of  cryptopia,  a  blood-red  with  thebaina,  and  none  with  mor- 
phia or  codeia.  The  tendency  of  it.s  salts  to  gelatinize  is  another  distinguishing  property 
of  the  cryptopia.  The  formula  of  the  alkaloid,  admitting  the  eqs.  of  C  to  be  12  and  of 
O  16,  is  CaHjjNOj.  {Pharm.  Journ.  and  Tram.,  April,  18G7,  p.  695,  and  June,  18G7,  p. 
716.)  —  Note  to  the  thirteenth  edition. 
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action  on  the  system,  and  is  not  used  separately  in  medicine;  but  its  natural 
relation  to  morphia  requires  that  it  should  be  understood. 

Theholactic  acid,  which  was  discovered  by  the  Messrs.  T.  and  H.  Smith,  of 
Edinburgh,  appears  to  be  a  constant  ingredient  in  opium.  These  chemists  were 
led  to  search  for  it  by  the  consideration  that  the  quantity  of  meconic  acid  pre- 
sent is  insufiScient  to  saturate  the  whole  of  the  morphia  and  other  bases,  which 
must,  therefore,  be  neutralized  by  some  other  acid.  They  obtained  it  from 
the  impure  mother-liquid  of  morphia,  after  all  the  alkaloids  had  been  thrown 
down  by  the  addition  of  an  alkali,  by  concentrating  the  liquors  to  a  thick  con- 
sistence, adding  alcohol  largely,  filtering,  precipitating  all  basic  matter  by  sul- 
phuric acid,  filtering  again,  carefully  neutralizing  by  milk  of  lime,  distilling  to 
recover  the  alcohol,  and  finally  evaporating  the  residuary  contents  of  the  still 
to  a  syrupy  consistence.  After  standing  for  about  a  week,  the  syrupy  liquid 
will  be  seen  to  have  set  into  a  crystalline  mass  of  thebolactate  of  lime.  This, 
being  purified  by  repeated  solution  and  crystallization  and  by  animal  charcoal,  is 
decomposed  by  adding  the  equivalent  quantity  of  sulphuric  acid,  and  separating 
the  liberated  thebolactic  acid  by  means  of  alcohol.  Stenhouse  has  shown  that 
the  new  acid  has  the  composition  of  lactic  acid ;  but,  according  to  Dr.  Anderson, 
it  is  only  isomeric  and  not  identical  with  that  acid.  Its  name  implies  the  ad- 
mission of  its  close  relation  to  lactic  acid,  of  which  it  may  be  regarded  as  a 
variet3\  The  ready  crystallization  of  its  salt  with  lime  is  a  characteristic  pro- 
perty. {Pharm.  Journ.,  July,  1865,  p.  50  ) 

Incompatibles.  All  the  substances  which  produce  precipitates  with  opium  do 
not  necessarily  affect  its  medical  virtues ;  but  the  alkalies,  and  all  vegetable  in- 
fusions containing  tannic  and  gallic  acids,  are  strictly  incompatible  ;  the  former 
separating  and  precipitating  the  active  principle,  the  latter  forming  with  it  an 
insoluble  compound. 

The  proportion  of  morphia  which  any  particular  specimen  of  opium  will 
furnish,  maybe  considered  as  the  best  test  of  its  value,  except  that  of  actual 
trial  upon  the  system.  Good  opium  should  yield  10  or  12  per  cent,  of  the  im- 
pure morphia  precipitated  from  the  infusion  by  ammonia  with  alcohol,  according 
to  the  process  of  the  U.  S.  Pharmacopoeia.  (See  Morphia.)  The  U.  S.  Pharma- 
copoeia directs  that  it  should  yield  at  least  7  per  cent,  of  the  pure  alkaloid  by 
the  officinal  process.  The  Br.  Pharmacopoeia  requires  at  least  6  per  cent. 

M.  Guilliermond  gives  the  following  mode  of  estimatingthe  strength  of  opium, 
as  tested  by  the  amount  of  morphia  to  be  obtained  from  it.  Take  15  parts  of 
opium,  cut  it  in  pieces,  rub  it  up  with  60  parts  of  alcohol  of  71°,  drain  the 
mixture  on  linen  and  express,  treat  the  residue  with  40  parts  of  alcohol  also 
of  71°,  unite  the  tinctures  in  a  vessel  with  a  large  mouth  into  which  4  parts 
of  solution  of  ammonia  (22^  Cartier)  have  been  introduced,  and  allow  the  mix- 
ture to  stand  12  hours.  The  crvstals  which  form  are  to  be  put  upon  linen, 
washed  repeatedly  with  water  to  separate  the  meconate  of  ammonia,  and  then 
introduced  into  a  small  vessel  of  water.  The  crystals  of  narcotina,  being  very 
light,  continue  suspended  in  the  water,  and  may  be  decanted  along  with  it, 
while  those  of  morphia  remaining  at  the  bottom,  may  be  collected  and  weighed. 
Good  opium,  treated  in  this  way,  will  yield  for  the  fifteen  parts  employed  from 
1'25  to  r75  parts  of  the  crystals  of  morphia.  {Journ.  de  Fharrn.,  xvi.  18.)* 

*  As  the  morphia  obtained  in  the  above  process  is  not  quite  free  from  narcotina,  M.  De 
Vry  proposes  the  following  modification.  The  mixture  of  morphia  and  narcotina,  pre- 
cipitated from  the  alcoholic  solution  by  ammonia,  after  being  washed,  is  to  be  heated  with 
a  slight  excess  of  sulphate  of  copper  dissolved  in  pure  water.  The  narcotina  has  no  ac- 
tion on  the  sulphate  of  copper,  which  is  decomposed  by  the  morphia,  producing  sulphate 
of  morphia  and  tribasic  sulphate  of  copper.  The  latter  and  the  narcotina  remain  undis- 
solved, and  a  solution  is  obtained  containingsulphateof  morphia  with  a  little  sulphate  of 
copper.  This,  having  been  filtered,  is  treated  first  with  sulphuretted  hydrogen  which  pre- 
cipitates the  copper,  and  afterwards  with  ammonia  which  throws  down  the  morphia. 
{^Phartn.  Journ.,  x.  77.) 

M.  Fordos'  method  of  estimating  the  proportion  of  morphia.  Practical  difficulties  having 
been  experienced  in  the  application  of  M.  Guilliermond's  method,  though  much  better  than 
an}-  plan  previously  proposed,  the  Bolgie  Academy  of  Medicine  made  the  oiler  of  a  prize, 
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Testa  of  Opium    It  is  souietimes  highly  Important  to  be  able  to  aRCcrtain 
thu  presence  or  absence  of  opium  in  any  suspected  mixture.  As  meconic  acid  and 

which  Heomstohavot'licJtodtho  following  process,  considered  by  M.  PordosHSthooasiftstof 
oxecutlon,  and  most  uccuruto  in  its  reHiiltn.  MRcerate  in  00  cubic  centimetres  of  water  10 
grammes  of  opium,  cut  into  line  slices,  ajjitating  occasionally.  After  24  hours,  or  sooner  if 
there  is  any  urgency,  pour  tlie  mixture  into  u  mortur,  and  divide  the  opium  tborougiily 
by  the  i)estle.  I'heii  pour  the  whole  on  a  muull  lUter,  and,  afti-r  the  liquid  has  nassed, 
wash  the  filter  with  15  cubic  centimetres  of  water  with  which  the  mortar  and  pestle  have 
been  thoroughly  cleansed.  Repeat  the  washing  awecond  and  a  third  time,  using  each  time 
10  cubic  ct-ntimetres  of  water.  The  opium  is  thus  s utllciently  exhausted.  One-third  of  the 
mixed  liquids  is  tnken  in  order  to  determine  the  quantity  of  ammonia  necefsary  to  pre- 
cipitate the  morphia.  To  this  add  the  ammonia  drop  by  drop  till  the  liquor  otl'ers  a  .slight 
nmmoniacal  odour,  and  then  immediately  cease.  Note  the  quantity  of  ammonia  consumed. 
Operate  then  on  the  residuary  two-thirds  of  the  liquid,  representing  lOgrammes  of  ojiium, 
with  the  view  of  ascertaining  the  proportion  of  morphia.  Add  an  equal  volume  of  alco- 
hol of  85",  and  twice  th^  quantity  of  ammonia  consumed  in  the  previous  operation.  A 
slight  excess  of  ammonia  is  requisite  to  separate  all  the  morphia.  Agitate  the  liquor,  and 
allow  it  to  stand  in  a  bottle  well  stopped.  Narcotina  is  soon  deposited  in  fine  needles  but 
slightly  coloured,  and  morphia  in  nrisms  larger  and  somewhat  more  coloured.  After  two 
or  throe  days  shake  the  bottle,  ana  then  allow  it  to  rest  for  some  hours,  in  order  to  give 
time  for  the  deposition  of  the  whole  of  the  morphia.  Collect  the  crystals  on  a  small  filter, 
and  wash  them  with  15  or  20  cubic  centimetres  of  weak  alcohol,  of  only  40  or  60  to  the 
100.  This  washing  removes  the  adhering  mother-water,  and  frees  the  crystals  from  the 
colouring  matter.  There  remain  crystals  of  morphia  little  coloured,  and  white  crystals 
of  narcotina.  Allow  them  to  dry  on  the  same  funnel.  Then  pour  on  the  filter  from  10  to 
15  cubic  centimetres  of  pure  sulphuric  ether;  and  afterwards,  at  two  or  three  times,  from 
10tol5cubiccentimetres  of  chloroform.  The  crystals  of  narcotina  are  instantly  dissolved  in 
the  chh)roform,  and  carried  off  with  it;  and  the  morphia  remains  untouched.  Lastly  wash 
the  filter  with  15  cubic  centimetres  of  ether,  to  remove  the  last  traces  of  chloroform  and 
narcotina.  Dry  the  filter,  and  weigh  the  crystals  of  morphia,  which  may  be  very  easily- 
detached.  To  verify  the  result,  ascertain  that  the  crystals  are  entirely  soluble  in  a  solution 
of  caustic  potassa.  The  weight  will  represent  the  quantity  of  morphia  in  10  grammes  of 
the  opium.  "We  have  been  particular  in  presenting  each  step  of  the  process  preciselv,  as 
much  depends  upon  a  proper  manipulation.  The  French  weights  and  measures  have  been 
given  for  the  sake  of  accuracy ;  but  the  operator  may  easily  translate  them  into  the  equiva- 
lent weights  and  measures  in  use  with  us  by  consulting  the  table  in  the  Appendix ;  or  he 
can  use  any  other  convenient  weight  and  measure,  taking  care  to  observe  the  same  pro- 
portions. [Journ.  de  Pharm.,  3o  8?r.,  xxxii.  101.) 

In  the  Am.  Journ.  of  Pharm.  for  Sept.  1863  (p.  385)  is  an  interesting  and  valuable  ar- 
ticle on  the  assay  of  opium  by  Prof.  F.  F.  Mayer,  to  which,  for  want  of  space,  we  must 
content  ourselves  with  referring  the  reader.  It  is  highly  important  that  the  apothecary 
should  be  able  to  determine  the  strength  of  his  opium,  and  never  to  use  any  in  his  offi- 
cinal operations,  excepting  for  the  preparation  of  morphia  or  its  salts,  which  does  not 
come  up  at  least  to  the  percentage  required  by  our  officinal  standard.  Sometimes  it  may 
happen  that  the  opium  is  much  stronger  in  morphia  than  that  in  ordinary  use,  and  the  con- 
sequence may  be  that  an  unexpected  violence  of  operation  may  result.  Hence  it  has  been 
proposed  in  France  to  adopt  some  standard,  and  by  mixing  parcels  of  difterent  strengths 
in  proper  proportion  to  get  an  opium  which  shall  always  be  the  same.  In  a  paper  on 
opium  in  the  Am.  Journ.  of  Pharm.  (March,  1860,  p.  115),  Dr.  Squibb  has  treated  on  this 
subject,  and  proposes  a  preparation  which,  whatever  may  be  the  strength  of  the  opium 
used,  shall  always  have  a  fixed  value.  Could  such  a  preparation,  based  on  sound  princi- 
ples, and  of  sufficiently  easy  execution,  receive  the  sanction  of  our  national  code,  it  would 
certainly  be  of  great  practical  importance.  [Notes  to  the  twelfth  edition.) 

M.  A.  Guilliermond,  the  son,  believes  that  by  giving  more  precision  to  his  father's 
method,  identical  results  may  bo  obtained ;  and  with  this  view  gives  the  following  modifi- 
cation. Take  15  grammes  of  opium,  and  rub  it  well  in  a  mortar  with  110  grammes  of 
alcohol  at  70  per  cent.  (120  cubic  centimetres).  After  half  an  hour  of  trituration,  when 
the  disintegration  is  complete,  ascertain  the  weight  of  the  mixture,  which  ought  to  be 
125  grammes,  and,  if  not,  add  enough  alcohol  to  make  it  so ;  then  shake  thoroughly,  that 
the  tincture  may  bo  uniformly  saturated  ;  filter  into  a  little  bottle  with  a  large  mouth  80 
cubic  centimetres,  which  should  represent  exactly  two-thirds  of  the  opium  used,  or  10 

Srammes;  cause  2  grammes  of  liquid  ammonia  (22°  B.),  by  means  of  a  small  glass  tube 
rawn  to  a  point  at  the  lower  end,  to  reach  without  disturbing  the  liquid  at  the  bottom 
of  the  vessel;  withdraw  the  tube  by  degrees,  without  agitating  the  liquid;  cork  the 
bottle  so  as  to  prevent  evaporation.  At  the  end  of  86  hours  the  morphia  will  have  sepa- 
rated in  gravelly  crystals,  more  or  less  rusty-coloured,  but  well  formed.  If  it  bo  accom- 
panied with  narcotine,  this  will  crystallize  in  white  shining  needles,  which  in  mostcases 
can  be  separated  by  washing  with  water.  The  precipitate,  washed  with  boiling  water, 
will  represent,  in  decimal  relation,  the  proportion  of  morphia  to  the  opium.  By  proceed- 
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morphia  have  been  found  only  in  the  products  of  the  poppy,  if  either  or  both  of 
them  be  shown  to  exist  in  any  substance,  very  strong  evidence  will  be  afforded  of 
the  presence  of  opium.  The  test  should,  therefore,  be  applied  in  reference  to  the 
detection  of  these  two  principles.  If  an  aqueous  infusion  of  the  substance  ex- 
amined yields  a  red  colour  with  the  tincture  of  chloride  of  iron,  there  is  presump- 
tive evidence  of  the  presence  of  meconic  acid.  Greater  certainty  may  be  obtained 
by  the  following  process.  Add  in  excess  to  the  filtered  liquor  a  solution  of  ace- 
tate of  lead.  If  opium  be  present,  there  will  be  a  precipitate  of  meconate  of 
lead,  and  the  acetates  of  morphia  and  lead  will  remain  in  solution.  The  pre- 
cipitate is  then  to  be  suspended  in  water,  and  decomposed,  either  by  adding  a 
little  dilute  sulphuric  acid,  which  forms  sulphate  of  lead  and  leaves  the  meconic 
acid  in  solution,  or  by  passing  through  it  a  stream  of  sulphuretted  hydrogen, 
removing  by  filtration  the  precipitated  sulphuret  of  lead,  and  heating  the  clear 
liquor  so  as  to  drive  off  the  sulphuretted  hydrogen.  With  the  clear  liquor  thus 
obtained,  if  it  contain  meconic  acid,  the  tincture  of  chloride  of  iron  will  pro- 
duce a  striking  red  colour,  ammoniated  sulphate  of  copper  a  green  precipitate, 
and  acetate  of  lead,  nitrate  of  silver,  and  chloride  of  barium,  white  precipitates 
soluble  in  nitric  acid.  Sulphocyanide  of  potassium,  which,  according  to  Dr. 
Wright,  is  an  invariable  constituent  of  saliva  (Simon^s  Chemistry,  ii.  6),  pro- 
duces a  red  colour  with  the  salts  of  sesquioxide  of  iron,  resembling  that  pro- 
duced by  meconic  acid ;  but,  according  to  Mr.  Everitt,  this  colour  is  entirely 
and  at  once  destroyed  by  a  solution  of  corrosive  sublimate,  which  has  no  effect 
on  the  red  colour  of  the  meconate  of  iron.  (See  Am.  Journ.  ofPharm.,  xii.  88.) 
On  the  contrary,  chloride  of  gold  reddens  a  solution  of  hydrosulphocyanic  acid 
or  a  sulphocyanide,  but  not  of  meconic  acid.  Pereira  says  the  acetates  also 
redden  the  salts  of  sesquioxide  of  iron,  but  do  not  afford  the  results  just  men- 
tioned with  acetate  of  lead  and  chloride  of  barium.  To  test  the  presence  of  mor- 
phia, the  liquid  from  which  the  meconate  of  lead  has  been  precipitated,  and 
which  may  be  supposed  to  contain  the  acetates  of  morphia  and  lead,  must  be 
freed  from  the  lead  by  a  stream  of  sulphuretted  hydrogen,  and  then  from  the 
sulphuretted  hydrogen  by  heat;  after  which,  the  following  reagents  may  be  ap- 
plied:— viz.  1.  nitric  acid,  which  colours  the  morphia  red;  2.  iodic  acid,  which 
is  decomposed  by  the  morphia  with  the  extrication  of  iodine,  which  colours  the 
liquid  reddish-brown,  and,  if  starch  is  present,  unites  with  it  to  form  a  blue  com- 
pound; 3.  solution  of  ammonia,  which,  if  carefully  added  so  as  not  to  be  in  ex- 
cess, throws  down  a  precipitate  of  morphia  soluble  in  a  great  excess  of  that  alkali 
or  of  potassa;  and  4.  tannic  acid,  which  precipitates  tannate  of  morphia.  If  the 
precipitate  thrown  down  by  ammonia  afford  a  deep-red  colour  becoming  yel- 
low with  nitric  acid,  and  a  blue  colour  with  sesquichloride  of  iron,  the  proofs 
may  be  considered  as  complete.* 

ing  on  this  plan,  results  will  be  obtained  identical  among  themselves;  but  it  is  very  cer- 
tain tliat  the  morphia  deposited  does  not  exactly  represent  that  contained  in  the  opium, 
since  the  alcohol  retains  a  portion;  but  it  expresses  the  proportion  relatively  and  suffici- 
ently. {Journ.  de  Pharm.  et  de  Chim.,  Aout,  1867,  p.  102.) 

M.  Koussille  proposes  to  modify  Guilliermond's  process,  so  as  to  shorten  it  without 
impairing  its  efficiency.  The  15  grammes  of  opium  are  treated  with  25  grammes  of  boil- 
ing water  to  complete  disintegration;  60  grammes  of  boiling  alcohol  of  40°  are  added; 
the  mixture  is  digested  for  an  hour,  and  strained  through  linen  ;  and  the  residue  is  again 
treated  with  10  grammes  of  water  and  60  grammes  of  alcohol,  as  before.  The  residue  is 
now  treated  with  60  grammes  of  boiling  absolute  alcohol.  All  the  liquids,  mixed  together 
and  cooled,  are  carefully  filtered,  evaporated  to  one-third,  and  again  filtered  after  cool- 
ing. Then  the  morphia  is  precipitated  with  10  grammes  of  solution  of  ammonia  (22°  B. 
of  the  Fr.  Codex) ;  and  the  liquid  is  evaporated  over  sulphuric  acid.  At  the  end  of  three 
days  the  crystals  are  collected,  and  washed  with  ether  and  with  water.  The  same  results 
are  given  as  by  Guilliermond's  process,  which  occupies  more  than  five  days,  while  this 
requires  only  three.   [Chetn.  News,  Oct.  5,  1866.) 

Another  modification  is  proposed  by  M.  Fleury,  in  which  oxalate  of  ammonia  is  added 
to  the  water  with  which  the  opium  is  first  treated,  in  order  to  get  rid  of  the  meconate  of 
lime,  the  presence  of  which  embarrasses  the  process.  For  details  the  reader  is  referred  to 
the  Journ.  de  Pharm.  et  de  Chim.  (Aout,  1867,  p.  99). — Notes  to  the  thirteenth  edition. 

*  Merck  has  proposed  a  test  of  opium,  founded  on  the  property,  which  characterizes 
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Though  opium  is  little  injured  by  time  if  well  kept,  yet  it  does  undergo  Kpon- 
taneous  change,  and  M.  Quibourt  found  lesa  morphia  in  a  specimen  which  had 
been  In  liiH  posseHsion  nearly  twenty  years  than  it  had  yielded  in  its  recent  state. 
There  was  also  more  colouring  matter.  (Ann.  da  Thirap.,A.l).  186.3,  p.  5.) 

Among  the  adulterations  of  opium,  starch  has  been  detected  in  a  specinjon 
examined  by  Mr.  J.  T.  King.  The  drug  was  unduly  brittle,  and  evidences  of 
starch  were  afforded  both  by  the  nucroscoi)e  and  by  Iodine.  From  the  size 
and  form  of  the  granules,  Mr.  King  inferred  that  the  starch  was  that  of  the 
bean.  (Am.  Journ.  of  F/iarni.,  Jan.  ISGi),  p.  1.)  The  probability  i.s  that  pow- 
dered beans  were  the  substance  u.sed. 

Medical  Properties  and  Uses.  Opium  is  a  stimulant  narcotic.  Taken  by  a 
healthy  person  in  a  moderate  dose,  it  Increases  the  force,  fulness,  and  frequency 
of  the  pulse,  augments  the  temperature  of  the  skin,  invigorates  the  nmscular 
system,  quickens  the  senses,  animates  the  spirits,  and  gives  new  energy  to  the 
intellectual  faculties  Its  operation,  while  thus  extending  to  all  parts  of  the  sys- 
tem, is  directed  with  peculiar  force  to  the  brain,  the  functions  of  which  it  excites 
sometimes  even  to  intoxication  or  delirium.  In  a  short  time  this  excitation  sul)- 
sides;  a  calmness  of  the  corporeal  actions,  and  a  delightful  placidity  of  mind 
succeed;  and  the  individual.  Insensible  to  painful  impressions,  forgetting  all 
sources  of  care  and  anxiety,  submits  himself  to  a  current  of  undefined  and  un- 
connected, but  pleasing  fancies;  and  is  conscious  of  no  other  feeling  than  that 
of  a  quiet  and  vague  enjoyment.  At  the  end  of  half  an  hour  or  an  hour  from 
the  administration  of  the  narcotic,  all  consciousness  Is  lost  In  sleep.  The  sopo- 
rific effect,  after  having  continued  for  eight  or  ten  hours,  goes  off,  and  Is  gener- 
ally succeeded  by  more  or  less  nausea,  headache,  tremors,  and  other  symptoms 
of  diminished  or  irregular  nervous  action,  which  soon  yield  to  the  recuperative 
energies  of  the  system ;  and,  unless  the  dose  Is  frequently  repeated,  and  the 
powers  of  nature  worn  out  by  over-excitement,  no  injurious  consequences  ulti- 
mately result.  Such  is  the  obvious  operation  of  opium  when  moderately  taken; 
but  other  effects,  very  important  in  a  remedial  point  of  view,  are  also  experi- 
enced. All  the  secretions,  with  the  exception  of  that  from  the  skin,  are  either 
suspended  or  diminished ;  the  peristaltic  motion  of  the  bowels  is  lessened ; 
pain  and  inordinate  muscular  contraction.  If  present,  are  allayed;  and  general 
nervous  irritation  is  composed,  if  not  entirely  relieved. 

In  doses  insufficient  to  produce  the  full  soporific  effect,  the  stimulant  influence 
upon  the  mental  functions  continues  longer,  aad  the  subsequent  calming  effect 
is  sustained  for  hours;  sleep  being  not  unfrequently  prevented,  or  rendered  so 
light  and  dreamy  that,  upon  awaking,  the  patient  will  scarcely  admit  that  he 
has  slept  at  all.  From  large  doses  the  period  of  excitement  and  exhilaration  is 
shorter,  the  soporific  and  anodyne  effects  are  more  intense  and  of  longer  dura- 
tion, and  the  succeeding  symptoms  of  debility  are  more  obvious  and  alarming. 

From  quantities  sufficient  to  destroy  life,  after  a  brief  excitement,  the  pulse 
is  reduced  In  frequency  though  not  In  force,  muscular  strength  is  diminished,  and 
feelings  of  languor  and  drowsiness  supervene,  which  soon  eventuate  in  a  deep 
apoplectic  sleep.  A  stertorous  respiration ;  a  dark  suffusion  of  the  countenance ; 
a  full,  slow,  and  laboring  pulse;  an  almost  total  insensibility  to  external  im- 
pressions ;  and,  when  a  moment  of  consciousness  is  obtained  by  violent  agita- 
tion or  Irritating  applications,  a  confused  state  of  Intellect,  and  an  irresistible 

porphyroxin,  of  assuming  a  red  colour  when  heated  in  dilute  muriatic  acid.  The  sus- 
pected liquid  is  fir.st  to  bo  carefully  evaporated,  a  few  drops  of  solution  of  potassu  are  to 
De  added,  and  the  mixture  agitated  with  ether.  The  ethereal  solution  being  liltored  off, 
a  slip  of  unsized  paper  is  to  be  dipped  into  it  and  dried ;  and  the  moistening  and  drying 
should  bo  repeated  several  times.  The  paper  thus  prepared  is  to  bo  moistened  with  dilute 
muriatic  acid,  and  then  exposed  to  the  vapour  of  boiling  water.  If  it  become  reddened, 
opium  may  be  inferred  to  exist  in  the  liquid  tested.  Ueusler  states  that  this  test  is  not 
applicable  to  the  aqueous  solution  or  extract  of  opium,  because  porphyroxin  is  insoluble 
in  water;  but  Mr.  Robertson,  of  Rotterdam,  has  found  it  to  succeea  with  the  watery  ex- 
tract, and  infers  that  the  porphyroxin  is  so  combined  in  opium  as  to  render  it  in  some 
measure  soluble.  {Journ.  de  PAorjM.,  8e  ser.,  xxii.  190.) — Note  to  the  tenth  edition. 
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disposition  to  sink  back  into  comatose  sleep,  are  symptoms  which,  for  the  first 
few  hours,  attend  the  operation  of  the  poison.  Though  not  signs  of  an  elevated 
condition  of  the  bodily  powers,  neither  do  they  imply  a  state  of  pure,  unmixed 
debility.  The  pulse  is,  indeed,  slow;  but  it  is  often  so  full  and  strong  as  even 
to  suggest  the  use  of  the  lancet.  In  the  space,  however,  of  a  few  hours,  vary- 
ing according  to  the  quantity  of  the  narcotic  taken,  and  the  powers  of  the  pa- 
tient's constitution,  a  condition  of  genuine  debility  ensues;  and  this  condition 
will  be  hastened  in  point  of  time,  though  it  will  be  more  under  the  control  of 
remedies,  if  the  opium  be  evacuated  from  the  stomach.  Called  to  an  individual 
labouring  under  the  influence  of  a  fatal  dose  of  opium,  at  a  period  from  six  to 
eight  hours  after  it  has  been  swallowed,  the  practitioner  will  generally  find 
him  with  a  cool,  clammy  skin;  cold  extremities;  a  pallid  countenance;  a  feeble, 
thread-like,  scarcely  perceptible  pulse;  a  slow,  interrupted,  almost  gasping 
respiration ;  and  a  torpor  little  short  of  absolute,  death-like  insensibility.  Death 
soon  follows,  unless  relief  is  afforded. 

No  appearances  are  revealed  by  the  dissection  of  those  who  have  died  of  the 
immediate  effects  of  opium,  which  can  be  considered  as  affording  satisfactory 
evidence  of  its  mode  of  operation.  The  redness  occasionally  observed  in  the 
mucous  membrane  of  the  stomach  is  not  constantly  present,  and  is  ascribable  as 
much  to  the  irritating  effect  of  remedies  prescribed,  or  to  the  spirituous  vehicle 
of  the  opiate,  as  to  the  action  of  the  poison  itself.  Such  at  least  is  the  inference 
drawn  by  N5^sten  from  his  experiments  and  observations;  and  Orfila states  that 
the  stomachs  of  dogs  which  he  had  killed  by  opium,  internally  administered,  did 
not  present  the  slightest  vestige  of  inflammation.  The  force  of  the  medicine  is 
directed  to  the  cerebral  and  nervous  functions ;  and  death  is  produced  by  a  sus- 
pension of  respiration,  arising  from  the  want  of  due  influence  from  the  brain. 
The  section  of  the  par  vagum,  on  both  sides,  has  not  been  found  to  prevent  or 
retard  the  death  of  animals  to  which  large  doses  of  opium  have  been  given,  nor 
even  materially  to  modify  its  narcotic  effects.  {Nysten,  quoted  by  Orfila.)  It 
would  seem,  therefore,  that  the  active  principle  is  conveyed  into  the  circulation, 
and  operates  upon  the  brain,  and  probably  upon  the  nervous  system  at  large, 
by  immediate  contact.  It  is  an  error  to  attribute  the  anodyne,  sedative,  and 
soporific  effects  of  the  medicine  to  the  previous  excitement.  They  are,  as  much 
as  this  very  excitement,  the  direct  results  of  its  action  upon  the  brain.  It  is  in 
the  state  of  exhaustion  and  collapse  which  ensue  after  the  peculiar  influence  of 
the  opium  has  ceased,  that  we  are  to  look  for  an  illustration  of  that  principle  of 
the  system,  by  which  any  great  exaltation  of  its  functions  above  the  natural 
standard  is  followed  by  a  corresponding  depression.  We  maybe  permitted  to 
advance  the  conjecture,  that  the  excitement  which  almost  immediately  super- 
venes upon  the  internal  yse  of  opium,  may  be  in  some  degree  produced  by 
means  of  nervous  communication ;  while  the  succeeding  narcotic  effects  are 
attributable  to  its  absorption  and  entrance  into  the  circulation ;  and  the  ulti- 
mate prostration  of  all  the  powers  of  the  system  is  a  necessary  consequence 
of  the  previous  agitatiori  of  the  various  organs. 

On  some  individuals  opium  produces  peculiar  effects,  totally  differing  from 
the  ordinary  results  of  its  operation.  In  very  small  quantities  it  occasionally 
gives  rise  to  excessive  sickness  and  vomiting,  and  even  spasm  of  the  stomach  ; 
in  other  cases  it  produces  restlessnes.s,  headache,  and' delirium ;  and  we  have 
known  it,  even  in  large  doses,  to  occasion  obstinate  wakefulness.  The  headache, 
want  of  appetite,  tremors,  &c.,  which  usually  follow,  in  a  slight  degree,  its  nar- 
cotic operation,  are  uniformly  experienced  by  some  individuals  to  such  an  extent 
as  to  render  the  use  of  the  medicine  very  inconvenient.  It  is  possible  that  some 
of  these  disagreeable  effects  may  arise  not  from  the  meconate  of  morphia  con- 
tained in  the  opium,  but  from  some  other  of  its  ingredients  ;  and  those  which 
do  result  from  the  meconate  may  not  be  produced  by  other  salts  of  morphia.  It 
has,  indeed,  been  found  that  the  operation  of  opium  may  often  be  favourably 
modified  by  changing  the  state  of  combination  in  which  its  active  principle 
naturally  exists.    Dissolved  in  vinegar  or  lemon  juice,  it  had  been  known  to  act 
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in  some  instances  more  pleasantly  and  efToctually  than  In  sul)fitance  or  tinc- 
ture, lonj?  In-fore  physicians  had  learnod  to  explain  tiio  fact  by  refcrrinff  it  to 
the  production  of  an  acetate  or  citrate  of  morphia.  When  upon  the  Hulyect  of 
morphia,  we  shall  take  occasion  to  treat  of  the  medical  properties  of  this  prin- 
ciple in  its  various  coiul)inationfl. 

An  occasional  effect  of  opium,  which  has  not  yet  been  alluded  to,  is  a  dis- 
agreeable itching  or  sense  of  pricking  in  the  skin,  sometimes  attended  with  a 
species  of  miliary  eruption.  We  have  found  the  effect  to  result  equally  from 
all  the  officinal  preparations  of  this  narcotic. 

The  general  operation  of  opium  may  be  obtained  by  injecting  it  into  the 
rectum,  or  applying  it  to  the  surface  of  the  body,  especially  upon  a  part  denuded 
of  the  cuticle  It  has  appeared  to  us,  when  thus  applied,  to  produce  loss  general 
excitement,  in  proportion  to  its  other  effects,  than  when  administered  by  the 
mouth;  but  we  do  not  make  the  statement  with  entire  confidence.  It  is  said 
that,  when  introduced  into  the  cellular  membrane,  it  acts  with  great  energy; 
and,  when  thrown  into  the  cavity  of  the  peritoneum,  speedily  produces  convul- 
sions and  death.  Injected  into  the  cavity  of  the  heart,  it  impairs  or  altogether 
destroys  the  powers  of  that  organ. 

The  local  effects  of  opium  are  similar  in  character  to  those  which  follow  its 
general  operation.  An  increased  action  of  the  part  is  first  observable;  then  a 
diminution  of  its  sensibility  and  contractility;  and  the  latter  effect  is  more 
speedy,  more  intense,  and  of  longer  continuance,  the  larger  the  quantity  applied. 

In  all  parts  of  the  world,  opium  is  habitually  employed  by  many  with  a  view 
to  its  exhilarating  and  anodyne  influence.  This  is  particularly  the  case  among 
the  Mahomedans  and  Hindoos,  who  find  in  this  narcotic  the  most  pleasing  sub- 
stitute for  alcoholic  drinks,  which  are  interdicted  by  their  religion.  In  India, 
Persia,  and  Turkey,  it  is  consumed  in  immense  quantities;  and  many  nations  of 
the  East  smoke  opium  as  those  of  the  West  smoke  tobacco.  This  is  not  the 
place  to  speak  of  the  fearful  effects  of  such  a  practice  upon  both  the  intellectual 
and  bodily  faculties. 

The  use  of  opium  as  a  medicine  can  be  clearly  traced  back  to  Diagoras,  who 
was  nearly  contemporary  with  Hippocrates;  and  it  was  probably  employed  be- 
fore his  time.  It  is  at  present  more  frequently  prescribed  than  perhaps  any  other 
article  of  the  materia  medica.  Its  extensive  applicability  to  the  cure  of  disease 
will  be  rendered  evident  by  a  view  of  the  indications  which  it  is  calculated  to 
fulfil.  1.  It  is  excitant  in  its  primary  action.  In  low  or  typhoid  complaints, 
requiring  a  supporting  treatment,  it  exalts  the  action  of  the  arterial  and  nervous 
systems,  and,  in  moderate  doses  frequently  repeated,  may  be  employed  with  ad- 
vantage in  conjunction  or  alternation  with  other  stimulants.  2.  It  relieves  pain 
more  speedily  and  effectually  than  any  other  known  medicine  taken  into  the 
stomach.  If  possessed  of  no  other  property  than  this,  it  would  be  entitled  to 
high  consideration.  Not  to  mention  cancer,  and  other  incurable  affections,  in 
which  the  alleviation  afforded  by  opium  is  of  incalculable  value,  we  have  nu- 
merous instances  of  painful  diseases  which  are  not  only  temporarily  relieved,  but 
entirely  cured  by  the  remedy;  and  there  is  scarcely  a  complaint  in  the  catalogue 
of  human  ailments,  in  the  treatment  of  which  it  is  not  occasionally  demanded 
for  the  relief  of  suffering,  which,  if  allowed  to  continue,  might  aggravate  the 
disorder,  and  protract  if  not  prevent  a  cure.  3.  Another  very  important  indica- 
tion, which,  beyond  any  other  narcotic,  it  is  capable  of  fulfilling,  is  the  produc- 
tion of  sleep.  For  this  purpose  it  is  given  in  a  great  variety  of  diseases;  when- 
ever, in  fact,  morbid  vigilance  exists,  not  dependent  on  acute  inflammation  of  the 
brain.  Among  the  complaints  in  which  it  proves  most  serviceable  in  this  way 
is  delirium  tremens,  or  the  mania  of  drunkards.  Opium  produces  sleep  in  two 
ways ;  first,  by  its  direct  operation  on  the  brain,  secondly,  by  allaying  that  morbid 
nervous  irritation  upon  which  wakefylness  often  depends.  In  the  latter  case  it 
may  frecjnently  be  advantageously  combined  with  camphor,  or  Hoffmann's  ano- 
dyne. 4.  Opium  is  powerfully  antispasmodic.  No  medicine  is  so  efficient  in  re- 
laxing spasm,  and  in  controlling  those  irregular  muscular  movements  which 
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depend  on  unhealthy  nervous  action.  Hence  its  great  importance  as  a  remedy 
in  tetanus ;  colic ;  spasm  of  the  stomach  attending-  gout,  dyspepsia,  and  cholera ; 
spasm  of  the  ureters  in  nephritis,  and  of  the  biliary  ducts  during  the  passage  of 
calculi;  and  in  various  convulsive  affections.  5.  Probably  dependent  upon  a 
similar  influence  over  the  nervous  system,  is  the  property  which  it  possesses  of 
allaying  general  and  local  irritations,  whether  exhibited  in  the  nerves  or  blood- 
vessels, provided  the  action  do  not  amount  to  positive  inflammation;  and  even 
in  this  case  it  is  often  prescribed  with  advantage.  Hence  its  use  in  composing 
restlessness,  quieting  cough,  and  relieving  nausea,  tenesmus,  and  strangury. 
6.  In  suppressing  morbid  discharges,  it  answers  another  indication  which  tits  it 
for  the  treatment  of  a  long  list  of  diseases.  This  eifect  it  is,  perhaps,  enabled  to 
produce  by  diminishing  the  nervous  energy  upon  which  secretion  and  muscular 
motion  depend.  Upon  this  principle  it  is  useful  in  diarrhoea,  when  the  com- 
plaint consists  merely  in  increased  secretion  into  the  bowels,  without  high  action 
or  organic  derangement;  in  consumption,  chronic  catarrh,  humoral  asthma,  and 
other  cases  of  morbidly  increased  expectoration;  in  diabetes;  and  in  certain 
forms  of  hemorrhage,  particularly  that  from  the  uterus,  in  combination  with 
other  remedies,  t.  It  remains  to  mention  one  other  indication ;  that,  namely, 
of  producing  perspiration,  in  fulfilling  which,  opium,  conjoined  with  small  doses 
of  emetic  medicines,  is  pre-eminent.  No  diaphoretic  is  so  powerful  or  so  exten- 
sively used  as  a  combination  of  opium  and  ipecacuanha.  We  shall  speak  more 
fully  of  this  application  of  the  remedy  under  the  hea-d  of  Pulvis  Ipecacuanhse 
Compositus.  It  is  here  sufficient  to  say,  that  its  beneficial  effects  are  espe- 
cially experienced  in  rheumatism,  the  bowel  affections,  and  certain  pectoral 
diseases.* 

From  this  great  diversity  of  properties,  and  the  frequent  occurrence  of  those 
morbid  conditions  in  which  opium  affords  relief,  it  is  often  prescribed  in  the  same 
disease  to  meet  several  indications.  Thus,  in  idiopathic  fevers,  we  frequently 
meet  with  morbid  vigilance  and  great  nervous  irritation,  combined  with  a  low 
condition  of  the  system.  In  typhous  pneumonia,  there  is  the  same  depression  of 
the  vital  powers,  combined  often  with  severe  neuralgic  pains,  and  much  nervous 
irritation.  In  diarrhoea,  besides  the  indications  presented  by  the  spasmodic  pain 
and  increased  discharge,  there  is  a  strong  call  for  the  diaphoretic  operation  of 
the  opium.  It  is  unnecessary  to  multiply  instances.  There  is  hardly  a  complaint 
which  does  not  occasionally  present  a  complication  of  symptoms  demanding 
the  use  of  this  remedy. 

But  a  medicine  possessed  of  such  extensive  powers  may  do  much  injury,  if 
improperly  directed;  and  conditions  of  the  system  frequently  occur,  iu  which, 

*  The  extraordinary  diversity  of  powers  possessed  by  opium  is  certainly  ascribable 
in  part  to  the  large  number  of  its  alkaloids,  all  of  which  produce  some  effect  on  the  sys- 
tem, and  between  some  of  which  there  is  a  striking  difference  in  effect.  Our  knowledge, 
however,  of  the  precise  mode  of  operation  of  these  alkaloids,  with  the  exception  of  two 
or  three  of  them,  was  until  recently  very  deficient,  and  is  still  far  from  satisfactory.  ]\r. 
Claude  Bernard  has,  within  a  few  years,  by  numerous  experiments  on  the  inferior  animals, 
dispelled  this  ignorance  in  stmie  degree ;  but  his  results  must  be  received  with  much  hesita- 
tion, as  regards  the  physiological  action  on  man ;  and  should  not  be  relied  on  by  the  prac- 
titioner until  confirmed  by  the  observation  of  the  physiological  experimentalist,  and  the 
practical  therapeutist.  This  has  been  done  to  a  considerable  extent  in  relation  to  morphia, 
codeia.  narcotina,  and  very  recently  to  narceia.  But  in  relation  to  the  latter  three  of 
these,  much  remains  to  be  done;  and  as  to  the  other  alkaloids,  almost  all.  The  follow- 
ing are  the  conclusions  of  M.  Bernard,  in  relation  to  the  six  opium  alkaloids  examined 
by  him.  There  are  three  principal  properties  in  these  alkaloids:  1.  the  soporific  action; 
2.  the  excitant  or  convulsive  action ;  and  3.  the  poisonous  action.  The  six  alkaloids  may 
be  thus  arranged  in  relation  to  these  actions.  In  reference  to  the  soporific  power,  narceia 
stands  first,  next  morphia,  and  last  codeia.  The  three  others  are  destitute  of  the  soporific 
property.  In  reference  to  the  convulsive  power,  all  have  more  or  less  of  it ;  the  order 
in  which  they  stand  in  this  respect  being;  1.  thebaina;  2.  papaverina;  3.  narcotina;  4. 
codeia;  5.  morphia;  6.  narceia.  In  the  poisonous  relation,  we  have  1.  thebaina;  2. 
codeia;  3.  papaverina;  4.  narceia;  5.  morphia;  and  6.  narcotina.  (Arch.  Gen.,  6e  ser., 
iv.  462.)  Tor  further  particulars  the  reader  is  referred  to  the  journal  just  mentioned, 
and  to  the  author's  work  on  Therapeutics  and  Pharmacology  (3d  ed.,  i.  766). — Note  to 
the  thirteenth  edition. 
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though  Bomo  ono  of  the  symptoms  calls  for  its  use,  others,  on  tho  contrary,  are 
incompatible  with  it.  'J'hus,  opium  is  contruindicated  by  ahlj^h  state  of  inflam- 
luatory  excitement,  which  should  be  reduced  before  we  can  with  propriety  ven- 
ture upon  its  employment;  and,  when  there  is  doubt  as  to  the  sufficiency  of  tho 
reduction,  the  opium  should  be  given  in  combination  with  tartarized  antimony 
or  ipecacuanha,  which  modify  its  stimulant  operation,  and  give  it  a  more  decided 
tendency  to  the  skin.  It  is  also  contraindicated  by  inflammation  of  the  brain,  or 
strong  (leternuoation  of  blood  to  tho  head,  by  deficient  secretion  from  inflamed 
mucous  uKMubranes,  as  in  the  early  stages  of  bronchitis,  and  generally  by  consti- 
pation. When,  however,  the  constipation  depends  upon  intestinal  spasm,  as  in 
colic,  it  is  sometimes  relieved  by  the  antispasmodic  action  of  the  opium ;  and 
the  binding  effects  of  the  medicine  may  be  counteracted  by  laxatives. 

Opium  may  be  administered  in  substance  or  tincture.  In  the  former  state 
it  is  given  in  the  shape  of  pill,  which,  as  a  general  rule,  should  be  fprmed  out  of 
powdered  opium, as  it  is  thus  more  readily  dissolved  in  the  liquors  of  thestonmch, 
and  therefore  operates  more  speedily  and  effectually  than  when  made,  as  it  some- 
times is,  immediately  from  the  plastic  mass.  There  is  no  medicine  of  which  the 
dose  is  more  variable,  according  to  the  habits  of  the  patient,  the  nature  of  the 
complaint,  or  the  purpose  to  be  effected.  While  in  cataiTh  and  diarrhoea  we 
often  prescribe  not  more  than  one-fourth  or  one-third  of  a  grain,  in  tetanus 
it  has  been  administered,  without  abating  the  violence  of  the  symptoms,  in  the 
enormous  quantity  of  two  drachms  in  twenty-four  hours;  and  in  a  case  of  cancer 
of  the  uterus,  under  the  care  of  the  late  Drs.  Monges  and  La  Roche,  of  this  city, 
the  quantity  is  stated  to  have  been  gradually  increased  till  the  amount  taken  dur- 
ing one  day,  either  in  the  shape  of  tincture  or  in  substance,  was  equivalent  to 
more  than  three  ounces.  The  medium  dose,  in  ordinary  cases  of  disease,  to  pro- 
duce the  anodyne  and  soporific  effects  of  the  medicine,  is  one  grain. 

Experience  has  shown  that  the  action  of  opium  is  sometimes  favourably  modi- 
fied by  employing  those  constituents  only  which  are  soluble  in  water.  Hence 
the  watery  extract  is  sometimes  advantageously  substituted  for  the  drug  itself, 
and  an  infusion  for  the  tincture.*  (See  Extractiim  Opii.) 

Opium  may  often  be  administered  with  great  advantage  by  the  rectum.  In 
this  way  it  operates  most  advantageously  in  obstinate  vomiting,  painful  nephri- 
tic and  uterine  affections,  strangury  from  blisters,  and  dysenteric  tenesmus.  It 
may  be  employed  as  a  suppository,  or  in  the  form  of  enema  made  with  laudanum 
and  a  small  quantity  of  viscid  liquid,  as  flaxseed  tea,  mucilage  of  gum  arabic,  or 
starch  prepared  with  hot  water.  The  quantity,  as  a  general  rule,  may  be  three 
times  that  administered  by  the  mouth  ;  but  the  relative  susceptibility  of  the 
stomach  and  rectum  in  different  persons  is  not  always  the  same ;  and  the  effects 
produced  by  the  narcotic,  given  by  injection,  are  sometimes  much  greater  than 
was  anticipated.  The  practitioner,  moreover,  should  take  into  consideration 
the  previous  habits  of  the  patient.  In  an  individual  long  accustomed  to  take 
opium  internally,  and  whose  stomach  will  receive  large  doses  with  impunity,  it 
is  possible  that  the  rectum  may  not  have  lost,  in  a  proportionate  degree,  its  ab- 
sorbing power  or  susceptibility;  and  that  serious  consequences  might  result  by 
adhering,  in  such  a  case,  to  the  general  rule  as  to  the  relative  quantity  to  be 
given  in  the  way  of  enema  or  suppository. 

In  some  one  of  its  liquid  preparations,  opium  is  often  used  locally  as  an 
addition  to  coUyria  in  ophthalmia,  to  injections  in  gonorrhoea,  and  to  lotions 

*  A  good  extemporaneous  infusion  of  opium  cannot  well  be  prepared.  Hence,  to  obtain 
the  effects  of  thi.s  preparation,  it  is  best  to  dissolve  the  extract  in  water.  Mr.  Eugime 
Dupuj',  of  New  York,  first  prepares  an  infusion,  and  then  adds  alcohol  enough  to  pre- 
serve it;  so  that  tho  preparation  mavbe  kept  ready  made  by  the  apothecary,  to  be  used 
as  a  substitute  for  laudanum.  He  takes  ten  drachms  of  opium,  reduces  it  to  a  thin  pulp 
with  water,  allows  the  mixture  to  stand  48  hours,  then  percolates  with  water  so  as  to 
obtain  twelve  fluidounccs  of  infusion,  to  which  four  fluidounces  of  alcohol  of  95  per  cent, 
are  added.  Tho  preparation  is  intended  to  be  of  about  the  same  strength  as  laudanum. 
Consequently  the  dose  should  be  from  twelve  to  fifteen  minims,  or  about  as  many  drops. 
{Am.  Journ.nf  Pharm.,x\\\'\.2\\.) 
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and  cataplasms  in  various  complaints  of  the  skin,  and  external  pains,  as  those 
of  gout  and  rheumatism.  It  is  also  employed  in  substance,  in  the  form  of  a 
plaster  or  cataplasm  made  from  the  powder.  But  its  external  use  requires  some 
caution,  especially  when  the  skin  is  deprived  of  the  cuticle.  Death  is  said  to 
have  resulted  from  a  cataplasm,  containing  a  large  quantity  of  laudanum, 
applied  to  the  epigastrium.  {Ann.  de  Therap.,  1843,  p.  5.) 

When  opium  has  been  taken  in  an  overdose,  the  only  effectual  mode  of  relief 
is  immediately  to  evacuate  the  stomach,  either  by  the  stomach-pump,  or,  when 
this  is  not  attainable,  by  the  more  active  emetics,  such  as  tartarized  antimony, 
sulphate  of  zinc,  or  sulphate  of  coppe  ,  conjoined  with  ipecacuanha.  Emetics 
are  preferable  to  the  stomach-pump,  when  opium  has  been  swallowed  in  sub- 
stance; as  the  capacity  of  the  tube  is  insufficient  to  permit  the  passage  of  the 
masses  in  which  the  poison  is  sometimes  taken.  The  operation  of  the  emetic 
should  be  promoted  by  a  very  free  use  of  warm  drink.s,  by  irritating  the  fauces 
with  a  feather,  by  keeping  the  patient  in  motion,  and,  if  the  insusceptibility  to 
the  action  of  the  remedy  is  very  great,  by  dashing  cold  water  upon  the  head 
and  shoulders,  thus  counteracting,  for  a  moment,  the  narcotic  influence  of  the 
opium  upon  the  brain,  and  enabling  this  organ  to  receive  and  transmit  the 
necessary  impressions.  Advantage  will  sometimes  accrue  from  a  moderate  loss 
of  blood,  which  tends  to  diminish  the  cerebral  congestion,  and  thus  not  only 
awaken  susceptibility  to  the  impression  of  the  emetic,  but  obviate  also  the  dan- 
ger of  hemorrhagic  effusion;  but  the  bleeding  should  not  be  carried  far,  in  con- 
sequence of  danger  fi'om  the  subsequent  debility.  For  the  same  purpose  of 
favouring  the  emetic  action,  it  has  been  recommended  to  pass  a  current  of  elec- 
tricity through  the  brain.*  After  the  evacuation  of  the  poison,  the  chief  indica- 
tion is  to  obviate  the  debility  which  generally  supervenes,  and  which,  when  the 
quantity  of  the  narcotic  has  been  large,  or  it  has  remained  long  in  the  stomach, 
is  sometimes  alarming  and  even  fatal.  For  this  purpose  the  carbonate  of  am- 
monia, or  the  aromatic  spirit  of  ammonia,  with  wine-whey,  may  be  employed 
internally,  and  sinapisms  and  stimulant  frictions  applied  to  the  surface.  The 
practitioner  should  not  despair,  even  if  called  at  the  last  moment.  The  stomach 
tube  may  be  applied  at  any  period ;  and  it  is  possible  that,  even  without  evacua- 
tion of  the  stomach,  a  little  aid  may  enable  the  system  to  resist  the  prostrating 
influence  of  the  poison,  if  not  taken  in  an  overwhelming  dose.  The  electro- 
magnetic battery  was  employed  with  great  advantage  in  a  case  of  prostration 
of  this  kind  by  Dr.  Page,  of  Valparaiso;  and  the  practice  has  been  imitated  in 
Europe  and  this  country.  Strong  coffee,  under  these  circumstances,  has  been 
found  useful,  and  is  obviously  suggested  in  all  cases  by  its  powerful  influence 
in  producing  wakefulness.  Caffein  has  been  employed  as  a  substitute  for  coffee  ; 
but,  as  this  principle  is  not  the  only  active  one  in  coffee,  it  should  not  be  relied 
on  until  further  tested  by  experience.  Should  other  measures  fail,  resort  may 
be  had  to  artificial  respiration,  by  which  the  functions  of  the  lungs  and  heart 
may  be  sustained  till  the  brain  has  struggled  through  its  conflict  with  the  nar- 
cotic, and  is  enabled  to  resume  its  healthful  action.  Brodie  has  demonstrated 
that  death  from  many  of  the  narcotics  results  from  a  suspension  of  the  cerebral 
influence  necessary  to  sustain  the  respiratory  function,  and  that  the  heart  ceases 
to  act  in  consequence  of  the  cessation  of  respiration.  If  this  can  be  restored 
artificially  before  the  contractions  of  the  heart  have  entirely  ceased,  the  circula- 

*  From  numerous  observations  recently  recorded,  there  can  be  no  doubt  that  a  certain 
antagonism  exists  between  opium  on  the  one  hand  and  belladonna  and  stramonium  on  the 
other,  so  that  these  poisons  are  to  a  certain  extent  reciprocally  antidotal.  For  what  is 
known  on  this  subject,  the  reader  is  referred  to  a  very  interesting  article  by  Dr.  Wm.  F. 
Norris,  in  the  American  Journalof  Medical  Sciences  (Oct.  1862,  p.  395).  In  numerous  in- 
stances, the  administration  of  belladonna  freely,  in  cases  of  opium  poisoning,  so  far  from 
adding  to  the  narcotic  effect,  appears  to  have  superseded  the  influence  of  the  opium  by 
substituting  its  own  ;  while  the  opium  in  the  system  has  rendered  innoxious,  quantities  of 
belladonna  which  might  otherwise  have  produced  poisonous  effects.  Nevertheless,  our 
experience  on  the  subject  is  not  yet  sufficient  to  justify  us  in  abandoning  the  old  treat- 
ment of  evacuating  the  stomach,  and  afterwards  supporting  the  system,  which  has  proved 
efficacious  in  so  many  instances.   [Note  to  tlie  twelfth  edition.) 
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lion  miiy  continuo,  and  life  be  supported  for  a  time  without  aid  from  the  hrain, 
which  now  receives  a  supply  of  arterial  blood,  and  in  thus  better  enabled  to  rise 
above  the  repressing  action  of  the  opium.  As  this  narcotic  does  not  produce 
structural  deranjfoment,  but  operates  chiefly  on  the  nervous  power,  a  favourable 
result  is  more  likely  to  bo  experienced  than  in  poisoning  from  some  other  arti- 
cles of  the  same  class.  Several  cases  are  on  record,  in  which  patients,  apparently 
in  tno  very  last  stage,  were  saved  by  a  resort  to  artificial  respiration. 

Oj/'.I'rcp.  AcetumOpii,t/.  S.;  Confectio  0\m,U-  S.;  Emplastrum  Opii,  T??'./ 
Extractum  Opii;  Morphia,  17.  i>.;  Morjjhiae  llydrochloras,  y^r.,-  rilulae  Opii, 
U.  S.;  I'll.  Plumbi  cum  Opio,  Br.;  Pil.  Saponis  Compositae;  Tulvis  Crelse  Aro- 
maticus  cum  Opio,  Jir.;  Pulvis  Ipecacuanhae  Compositus  ;  Pulvis  Kino  Corn- 
posit  us,  y/r;  Pulvis  Opii  Comp.,  Jir.;  Tinctura  Camphorte  Composita,  y/r,/ 
Tinctura  Opii;  Tinct.  Opii  Acetata, {7.S.;  Tinct.  Opii  Ammoniata,  y^r./  Tinct. 
Opii  Camphorata,  U.  S.;  Tinct.  Opii  Peodorata,  U.  S.;  Trochisci  Glycyrrhizae  et 
Opii,  U.  S.;  Unguentum  Galla)  cum  Opio,  Br.;  Yinura  Opii,  U.  S.  W. 

OS.  U.S. 
Bone, 

OS  USTUM.  Br. 

Bone  Ash. 

The  residue  of  Bonos,  which  have  been  burned  to  a  white  ash  in  contact 
with  air.  Br. 

Os,  Fr.;  Knochen,  Germ.;  Ossa,  Ital.;  Huesos,  Span. 

Bones  are  employed  in  several  pharmaceutical  processes,  and  those  derived 
from  domestic  quadrupeds,  especially  the  ox,  are  the  kind  intended. 

Properties,  &c.  Bones  are  solid,  white,  and  of  a  lamellated  texture,  and  con- 
stitute the  skeleton  of  the  superior  orders  of  animals,  of  which  they  are  the 
hardest  and  densest  parts.  They  consist  of  a  cellular  gelatinous  tissue,  the  cavi- 
ties of  which  are  filled  with  certain  earthy  salts.  When  subjected  to  destructive 
distillation,  in  close  vessels,  they  are  decomposed  without  alteration  of  shape, 
lose  about  three-sevenths  of  their  weight,  become  brittle,  and  are  converted  into 
a  black  substance,  containing  the  earthy  salts  of  the  bone,  and  constituting  the 
species  of  animal  charcoal  co.\\fn\.hone-hlack.  (See  Carbo  Animalis.)  The  por- 
tions which  distil  over  consist  of  the  usual  amraoniacal  products  derived  from 
animal  matter,  {^gq  Ammoniae  Murias.)  Before  the  distillation  is  performed, 
the  bones  are  boiled  with  water,  to  separate  the  fat,  which  amounts  to  5  or  6 
per  cent.;  but  gelatin  is  at  the  same  time  extracted,  with  the  effect  of  rendering 
the  bones  less  fitted  to  furnish  a  good  bone-black.  In  view  of  this  fact,  M.  Deiss, 
of  Paris,  has  proposed  to  extract  the  fat  by  bisulphide  of  carbon,  which  gives 
a  product  of  10  or  12  per  cent.,  without  injuring  the  bones  for  subsequent 
conversion  into  bone-black.  (.4m.  Journ.  of  Pharvi.,  July,  1856,  p.  356  )  When 
calcined  in  open  vessels,  bones  lose  more  of  their  weight  in  consequence  of  the 
combustion  of  the  animal  matter,  and  are  converted  into  a  white  friable  sub- 
stance, consisting  of  the  incombustible  part,  and  commonly  called  bone-earth,  or 
bone-ash;  and  a  similar  residue  is  obtained  by  calcining  horn.  (See  Gornu  Us- 
luvi.)  Treated  withboilingwater,  a  small  portion  of  the  gelatinous  matter  is  dis- 
solved ;  but,  when  acted  on  by  water  inaPapin^s  digester,  the  whole  of  it  is  taken 
up,  and  the  earthy  salts,  deprived  of  their  cement,  crumble  into  powder,  and  be- 
come diffused  through  the  solution.  When  subjected  to  dilute  muriatic  acid,  the 
earthy  salts  are  dissolved,  and  the  bone  softens  without  losing  its  shape,  and  be- 
comes semitransparent  and  flexible.  The  portion  remaining  unattacked  by  the 
acid  is  the  gelatinous  tissue, which  may  be  converted  into  gelatin  by  long  boiling. 
This  is  nutritious,  and  has  been  prepared  so  as  to  form  a  wholesome  aliment  by  M. 
d'Arcet.  His  process  for  obtaining  it  consists  in  digesting  bones  in  weak  muri- 
atic acid  for  seven  or  eight  days,  occasionally  renewing  the  acid,  plunging  them 
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for  a  few  moments  in  boiling  water,  and  then  subjecting  them  to  a  strong  current 
of  cold  water.  The  pure  animal  matter,  thus  procured,  is  made  into  cakes,  called 
portable  soup  (tablettes  de  bouillon),  by  dissolving  it  in  water,  concentrating  the 
solution  until  it  gelatinizes,  and  drying  the  jelly  obtained. 

Composition.  The  bones  of  diiferent  animals,  and  of  the  same  animal  at  dif- 
ferent ages,  vary  somewhat  in  composition.  Dry  ox-bones,  according  to  Berze- 
lius,  consist  of  bone-gelatin  (cartilage  of  bone)  33-3,  bone-phosphate  of  lime  with 
a  little  fluoride  of  calcium  57"35,  carbonate  of  lime  3-85,  phosphate  of  magnesia 
2-05,  soda  with  a  very  little  chloride  of  sodium  3-45  =  1 00.  Human  bones  differ 
somewhat  in  the  proportions  of  their  constituents,  and  in  containing  traces  of 
iron  and  manganese.  According  to  Dr.  W.  Heintz,  however,  bones  exhausted 
by  water,  so  as  to  remove  the  colouring  matter  of  blood,  contain  not  a  trace  of 
iron.  Marchand  found  1  per  cent,  of  fluoride  of  calcium  in  human  bone.  Bone- 
phosphate  of  lime  consists,  according  to  Mitscherlich,  of  one  eq.  of  acid  and 
three  of  lime.  This  analysis  makes  it  the  tribasic  subphosphate,  and  the  same 
composition  has  been  assigned  to  it  by  Dr.  Heintz. 

Uses.  Bones  are  applied  to  numerous  uses.  Burnt  to  whiteness,  they  furnish 
bone-phosphate  of  lime,  from  which  phosphorus  and  all  its  compounds  are  either 
directly  or  indirectly  obtained.  (See  Phosphorus.)  Subjected  to  destructive  dis- 
tillation in  close  vessels,  they  yield  impure  carbonate  of  ammonia  and  empyreu- 
matic  oil,  and  a  carbonaceous  residue,  called  bone-black.  Calcined,  pulverized, 
and  washed,  they  form  the  material  of  which  cupels  are  made.  As  bone-dust, 
they  form  an  excellent  manure.  Deprived  of  their  earthy  salts  by  weak  acids, 
they  furnish  a  nutritious  ai'ticle  of  diet.  By  proper  treatment  with  water  they 
yield  several  varieties  of  gelatin,  not  only  the  coarser  sorts,  called  size  and  glue, 
but  also  the  finer  kinds,  which  are  employed,  under  the  name  of  isinglass,  in 
making  animal  jellies,  and  for  the  clarifying  of  wines.  (See  Ichthyocolla  and 
Cornu.)  The  hoof  bones  of  the  ox,  when  boiled  with  water,  furnish  a  peculiar 
oil,  called  neats-foot  oil.   (See  Oleum  Bubulum.) 

Off.  Prep.  Calcis  Phosphas  Praecipitata,  U.  S.;  Sodae  Phospbas,  U.  S. 

Off.  Prep,  of  Pone  Ash.  Calcis  Phosphas,  Br.;  Sodse  Phosphas,  Br.      B. 

OVUM.  U.S. 
Egg- 

The  eg^  of  Phasianus  Gallus.  U.  S. 

Off.  Syn.  OVI  YITELLTJS.  Yolk  of  Egg.  The  yolk  of  the  egg  of  Gallus 
Banckiva,  var.  Domesticus.  Br. 

ffiuf,  Fr.;  El,  Germ.;  Ovo,  Hal.;  Huevo,  Span. 

The  common  dunghill  fowl  is  supposed  to  have  come  originally  from  India, 
where  it  is  found  in  a  wild  state.  It  is  now  almost  everywhere  domesticated. 

The  e^^,  which  is  the  only  officinal  product,  consists  of  1.  an  exterior  cover- 
ing called  the  shell;  2.  a  white,  semi-opaque  membrane,  lining  the  internal  sur- 
face of  the  shell;  3.  the  white;  and  4.  the  yelk. 

1.  The  shell — testa  ovi  or  putamen  ovi — consists,  according  to  Yauquelin, 
chiefly  of  carbonate  of  lime,  with  animal  matter,  and  a  minute  proportion  of 
phosphate  of  lime,  carbonate  of  magnesia,  oxide  of  iron,  and  sulphur.  When 
exposed  to  a  high  degree  of  heat  in  the  open  air,  the  carbonic  acid  is  driven 
off,  the  animal  matter  consumed,  and  the  lime  is  left  nearly  pure. 

2.  The  membrane  lining  the  shell  appears  to  be  of  an  albuminous  nature. 

3.  The  white — albumen  ovi — is  a  glairy  viscid  liquid,  contained  in  very  deli- 
cate membranes,  Avithout  odour  or  taste,  readily  soluble  in  water,  coagulable  by 
the  stronger  acids,  by  alcohol,  and  by  a  heat  of  160°  F.  Exposed  in  thin  layers 
to  a  current  of  air,  it  becomes  solid,  retaining  its  transparency  and  solubility  in 
water.  By  coagulation  it  is  rendered  sapid,  white,  opaque,  and  insoluble.  At  a 
temperature  of  212°,  one  part  of  it  renders  one  thousand  parts  of  water  in  which 
it  has  been  dissolved  opaque.  It  contains,  according  to  Dr.  Bostock,  in  100 
parts,  85  of  water,  12  of  pure  albumen,  2-1  of  mucus  or  uncoagulable  matter, 
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and  03  of  Balino  subBtancori,  including  soda  with  traces  of  sulphur.  The  white 
of  I'j^g  is  prccipitutod  by  chloride  of  tin,  chloride  of  gold,  subacetnte  of  lead, 
Bulpluite  <tf  copper,  corrosive  sublimate,  and  tannin.  When  kept  in  the  fluid 
state  it  soon  putrefies;  but,  if  carefully  dried  without  coagulation,  it  may  bn 
long  preserved  unaltered,  and  may  be  applied  in  solution  to  the  same  purposes 
as  in  its  original  condition. 

4.  The  yelk — vitellus  ovi — is  inodorous,  of  a  bland  oily  taste,  and  forms  an 
opacpie  enmlsion  when  agitated  with  water.  By  heat  it  is  coagulated  into  a 
granular  solid,  which  yields  a  lixed  oil  by  expression.  M.  Gobley  found  100 
parts  of  it  to  contain  51  480  of  water,  15760  of  an  albuminoid  principle  deno- 
minated vitelli7i,  21304  of  margarin  and  olein,  0  438  of  cholesterin,  7226  of 
oleic  and  margaric  acids,  1200  of  phosphoglyceric  acid,  0034  of  muriate  of 
ammonia,  0  277  of  chlorides  of  sodium  and  potassium  and  sulphate  of  potassa, 
1022  of  phosphates  of  lime  and  magnesia,  0400  of  animal  extract  (extraile  de 
viande),  and  0553  of  colouring  matter,  traces  of  iron,  traces  of  lactic  acid,  &c. 
(Journ.  de  Pharm.,  3e  ser.,  xii.  12.)  Chevreul  states  that  there  are  two  colour- 
ing principles,  one  reddish  containing  iron,  the  other  yellow,  and  similar  to 
the  colouring  matter  of  bile.  The  former  is  more  difi&cultly  soluble  in  ether 
than  the  latter.  (Neues  Repertor.,  1867,  xvi.  697.)  According  to  MM.  Valen- 
ciennes and  Fremy,  there  are  both  albumen  and  vitellin  in  the  yelk,  the  former 
being  dissolved  by  cold  water,  the  latter  precipitated.  They  consider  vitellin  as 
closely  analogous  to  fibrin,  from  which,  however,  it  differs  in  not  decomposing 
the  peroxide  of  hydrogen.  (Chem.  Gaz.,  Nov.  1,  1855,  p.  410.)  It  is  said  that 
the  yelk  may  be  kept  for  a  considerable  time,  without  observable  change,  by  add- 
ing to  it  5  per  cent,  of  sulphate  of  soda,  in  powder  or  concentrated  solution. 

To  preserve  eggs  in  their  entire  state,  M.  Bournouf  recommends  the  follow- 
ing method,  which  he  has  found  to  answer  well;  affirming  that  he  has  eaten 
eggs  which  had  been  kept  for  two  years;  and  he  even  thinks  that  the  vitality 
of  the  germ  may  be  preserved,  in  the  same  manner,  for  a  considerable  time. 
The  plan  consists  simply  in  covering  over  each  egg  completely,  by  the  end  of 
the  finger,  with  an  ointment  consisting  of  one  part  of  beeswax  dissolved  in  two 
parts  of  heated  olive  oil.  The  oil  is  absorbed  by  the  shell,  and  each  of  its  pores 
becomes  hlled  with  the  wax,  so  as  entirely  to  exclude  the  air.  (Am.  Journ.  of 
Pharm,  Jan.  1866,  p.  88.)  Another  method  has  been  discovered  by  Mr.  Charles 
Lamont,  and  patented,  which  consists  in  beating  the  eggs  emptied  into  a  long 
covered  trough,  by  means  of  a  revolving  shaft  furnished  with  a  series  of  metallic 
disks,  and  then  drying  the  mass  by  a  current  of  heated  air,  and  scraping  off  the 
concreted  egg  in  thin  scales  or  granules.  It  is  said  that  the  egg  retains  its  flavour 
and  fitness  for  cooking  unimpaired.  (Ghem.  News,  Dec.  27,  1867,  p.  323.) 

Medical  Properties  and  Uses.  Eggs  are  applied  to  various  purposes  in  medi- 
cine and  pharmacy.  The  shells,  powdered  and  levigated,  may  be  used  beneficially 
as  an  antacid  in  diarrhoea.  In  common  with  oyster-shells,  they  possess  the  ad- 
vantage of  uniting  intimately  animal  matter  wMth  carbonate  of  lime,  the  particles 
of  which  are  thus  more  thoroughly  isolated,  and  prove  more  acceptable  to  the 
stomach  than  chalk,  in  the  finest  state  of  division  to  which  the  latter  can  be 
l)rought  by  mechanical  means.  The  dose  and  mode  of  preparation  are  the  same 
as  those  of  oyster-shell.  (See  Testa.) 

The  white  of  the  egg  is  used  chiefly  for  the  clarification  of  liquids,  which  it 
effects  by  involving,  during  its  coagulation,  the  undissolved  particles,  and  rising 
with  them  to  the  surface,  or  subsiding.  It  is  highly  recommended  as  an  anti- 
dote for  corrosive  sublimate  and  sulphate  of  copper,  with  which  it  forms  insol- 
uble and  comparatively  inert  compounds.  It  is  sometimes  also  used  for  the 
suspension  of  insoluble  substances  in  water,  but  is  inferior  for  this  purpose  to 
the  yelk,  and  even  to  mucilage  of  gum  arable.  Agitated  briskly  with  a  lump 
of  alum  it  coagulates,  at  the  same  time  dissolving  a  portion  of  the  alum,  and 
thus  forming  an  astringent  poultice,  which  may  be  advantageously  applied 
between  folds  of  gauze  over  the  eye,  in  some  states  of  ophthalmia. 

The  yelk  in  its  raw  state  is  thought  to  be  laxative,  and  is  a  popular  remedy 
42 
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in  jaundice.  If  beneficial  in  this  complaint,  it  is  probably  in  consequence  of 
affording  a  mild  nutritious  diet,  acceptable  to  the  stomach  and  easily  digested. 
In  dyspepsia  it  is,  from  this  cause,  highly  useful.  The  late  Dr.  Jos.  Parrish,  of 
Philadelphia,  found  great  advantage  in  that  complaint  from  the  habitual  use 
of  the  yelk  of  egg,  beat  up  with  water  and  a  little  ginger.  In  pharmacy,  the 
yelk  is  highly  useful  as  an  intermedium  between  water  and  insoluble  sub- 
stances, such  as  the  balsams,  turpentine,  oils,  &c.  It  is  a  mistake  to  employ 
the  white,  instead  of  the  yelk  of  eggs,  in  preparing  emulsions. 

Off.  Prep.  Mistura  Chloroformi,  tf.  S.;  Mistura  Spiritus  Vini  Gallici,  Br.    W. 

PANAX.  U.S.  Secondary/. 
Ginseng. 

The  root  of  Panax  quinquefolium.  U.  S. 

Ginseng,  Fr.,  Germ.,  Span.;  Ginsen,  Hal. 

Panax.  Sex.  Syst.  Pentandria  Digynia.  (Polygamia  Dioecia,  Linn.)  —  Nat. 
Ord.  Araliaceae. 

Gen.  Gh.  Flowers  polygamous.  Umbel  simple.  CaZi/a;  five-toothed.  Corolla 
of  five  petals.  i?err?/ inferior,  subcordate,  two,  sometimes  three-seeded.  Calyx 
in  the  male  flower  entire.  Nutlall. 

Panax  quinquefolium.  Willd.  Sp.  Plant,  iv.  1124;  Woodv.  Med.  Bot.  p.  149, 
t.  58;  Bigelow,  Am.  Med.  Bot.  ii  82.  The  ginseng  has  a  perennial  root,  which 
sends  up  annually  a  smooth  round  stem,  about  a  foot  high,  and  divided  at  the 
summit  into  three  leafstalks,  each  of  which  supports  a  compound  leaf,  consisting 
of  five,  or  more  rarely  of  three  or  seven  petiolate,  oljlong-obovate,  acuminate, 
serrate  leaflets.  The  flowers  are  small,  greenish,  and  disposed  in  a  simple  umbel, 
supported  by  a  peduncle,  which  rises  from  the  top  of  the  stem  in  the  centre  of 
the  petioles.  The  fruit  is  a  kidney-shaped,  scarlet  berry,  crowned  with  the 
styles  and  calyx,  with  two  and  sometimes  three  seeds. 

The  plant  is  indigenous,  growing  in  the  hilly  regions  of  the  Northern,  Mid- 
dle, and  Western  States,  and  preferring  the  shelter  of  thick,  shady  woods.  The 
root  is  the  part  employed.  Tihis  is  collected  in  considerable  quantities  in  Ohio 
and  Western  Virginia,  and  brought  to  Philadelphia  and  other  cities  on  the  sea- 
board for  the  purpose  of  exportation  to  China,  where  it  is  highly  valued.  Great 
quantities  have  recently  been  collected  in  Minnesota  west  of  the  Mississippi. 
Some  suppose  the  ginseng  plant  of  Chinese  Tartary  to  be  the  same  as  ours; 
others  believe  it  to  be  the  Panax  S  chin  sen  g  oi  Nees  Yon  Esenbeck  ;  while  by 
others,  again,  though  acknowledged  to  be  a  Panax,  it  is  thought  to  be  a  differ- 
ent species  from  either  of  those  mentioned.  While  supplied  with  this  drug  ex- 
clusively from  their  own  Country,  which  furnished  the  root  only  in  small  quanti- 
ties, the  Chinese  entertained  the  most  extravagant  notions  of  its  virtues,  consider- 
ing it  as  a  remedy  for  all  diseases,  and  as  possessing  almost  miraculous  powers 
in  preserving  health,  invigorating  the  system,  and  prolonging  life.  It  is  said  to 
ihave  been  worth  its  weight  in  gold  at  Pekin ;  and  the  first  shipments  from  North 
America  to  Canton  yielded  enormous  profits.  The  subsequent  abundance  of 
supply  has  much  diminished  its  value;  but  it  is  still  in  great  repute. 

The  root  is  fleshy,  somewhat  spindle-shaped,  from  one  to  three  inches  long, 
about  as  thick  as  the  little  finger,  and  terminated  by  several  slender  fibres. 
Frequently  there  are  two  portions,  sometimes  three  or  more,  connected  at  their 
upper  extremity,  and  bearing  a  supposed,  though  very  remote  resemblance  to 
the  human  figure,  from  which  circumstance  it  is  said  that  the  Chinese  name  gin- 
seng originated.  When  dried,  the  root  is  yellowish-white  and  wrinkled  exter- 
nally, and  within  consists  usually  of  a  hard  central  portion,  surrounded  by  a  soft 
whitish  bark.  It  has  a  feeble  odour,  and  a  sweet,  slightly  aromatic  taste,  some- 
what analogous  to  that  of  liquorice  root.  It  has  not  been  accurately  analyzed, 
but  is  said  to  be  rich  in  gum  and  starch,  and  contains  albumen.  Mr.  S.  S.  Gar- 
rigues,  of  Philadelphia,  obtained  from  it  a  peculiar  substance,  which  he  pro- 
poses to  call  panaquilon.  To  prepare  it  he  heats  a  cold  infusion  so  as  to  sepa- 
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rate  the  albumen,  filters,  concentrateB  to  a  syrupy  com^istence,  preclpitateg  by 
a  concentrfttod  solution  of  pulpliate  of  soda,  washes  the  jirecipitnte  thorouffhly 
with  the  saline  solution,  and  then  treats  it  with  alcohol,  which  dissolves  the 
principle  in  question,  and  yields  it  on  evaporation.  To  purify  it,  he  dissolves  it 
in  water,  treats  the  solution  with  animal  charcoal,  aj^ain  evaporates,  and  dis- 
solves the  residue  in  absolute  alcohol,  which  is  finally  distilled  off.  Panaquilon 
is  an  amorphous  yellow  powder,  soluble  in  water  and  alcohol,  but  not  in  ether,  of 
a  sweet  bitterish  taste,  and  has  the  characteristic  property,  that,  when  treated 
with  strong  acids,  it  is  converted  into  a  white  sub.stance,  insoluble  in  water,  with 
the  escape  of  carbonic  acid  and  water.  Mr.  Garrij^ues  propo.ses  for  this  white  sub- 
stance the  name  of  panacon.  (Am.  Journ.  of  P harm.,  xxvi.  511.)  The  root  is 
sometimes  submitted,  before  being  dried,  to  a  process  of  clarification,  which  ren- 
ders it  translucent  and  horny,  and  enhances  its  value  as  an  article  of  export. 
The  extraordinary  medical  virtues  formerly  ascribed  to  ginseng  had  no  other  ex- 
istence than  in  the  imaginations  of  the  Chinese.  It  is  little  more  than  a  demul- 
cent, and  in  this  country  is  not  employed  as  a  medicine.  Some  persons,  however, 
are  in  the  habit  of  chewing  it,  having  acquired  a  relish  for  its  taste;  and  it  is 
chiefly  to  supply  the  wants  of  these  that  it  is  kept  in  the  shops.  W. 

PAPAVER.  U.S. 

P^PPy-  ^PPy  Capsules. 

The  ripe  capsules  of  Papaver  somniferum.  U.  S. 

Off.Syn.  PAPAVERIS  CAPSULiE.  Poppy  Capsules.  The  nearly  ripe 
capsules  of  the  white  poppy,  Papaver  somniferum,  cultivated  in  Britain.  Br. 

Capsules  des  pavots,  Fr.;  Kapseln  des  weissen  Mohns,  Oerm.;  Capidel  papavero,  Ital.; 
Cabezas  de  amapola,  Span. 

Papaver  somniferum.  See  OPIUM. 

In  England  the  poppy  is  cultivated  chiefly  for  its  capsules,  which  are  gathered 
as  they  ripen,  and  taken  to  market  enclosed  in  bags.  The  Br.  Pharmacopoeia 
directs  them  to  be  collected  before  they  are  quite  ripe,  as  they  then  contain  more 
of  the  active  milky  juice ;  but,  cut  at  this  period,  they  are  apt  to  lose  their  juice 
through  the  wounded  surface,  unless  carefully  kept  inverted  upon  their  crown 
while  drying;  and,  even  when  thus  treated,  they  are,  according  to  the  observa- 
tions of  Buchner,  less  active  than  the  capsules  collected  after  perfect  maturity, 
while  they  contain  more  of  useless  saccharine  and  mucilaginous  matter.  {Buck- 
ner^s  Bepert.,  3  II.,  viii.  289  and  326.)  M.  Meurein  states,  as  the  result  of  his 
experiments,  that  the  richest  are  those  collected  just  before  the  maturity  of  the 
seeds,  when  the  capsules  have  passed  from  their  glaucous-green  to  a  yellowish- 
green  colour.  {Journ.de  Pharm.,  3e  ser.,  xxiii.  341.)  They  are  occasionally 
imported  ;  but  as  no  effect  is  produced  by  them  which  cannot  be  as  well  obtained 
from  opium,  or  some  one  of  its  preparations,  they  are  little  employed. 

Dried  poppy  capsules  vary  in  size  from  the  dimensions  of  a  small  egg  to  those 
of  the  fist.  They  differ  also  in  shape  according  to  the  variety  of  the  poppy  from 
which  they  are  procured.  On  the  continent  two  sub-varieties  of  the  white  poppy' 
are  recognised,  the  long,  and  the  round  or  depressed.  Of  these,  according  to 
Aubcrgier,  the  long  are  richest  in  morphia,  and  his  conclusipns  are  confirmed 
by  Meurein,  who  also  found  the  largest  capsules  most  efficient.  Those  commonly 
kept  in  our  shops  are  spheroidal,  flattened  below,  and  surmounted  by  a  crown- 
like expansion — the  persistent  stigma — which  is  marked  by  numerous  diverging 
rays  that  rise  somewhat  above  its  upper  surface,  and  appear  to  be  prolongations 
of  partial  septa,  or  partitions,  proceeding  along  the  interior  circumference  of  the 
capsule  from  the  top  to  the  bottom.  In  the  recent  state,  the  seeds,  which  are 
very  numerous,  adhere  to  these  septa;  but  in  the  dried  capsule  they  are  loose  in 
its  cavity.  The  capsules  of  the  black  poppy  are  smaller  and  more  globular  than 
those  of  the  white,  and  contain  dark  instead  of  light-coloured  seeds.  There  ap- 
pears to  be  no  essential  difference  in  their  properties.  Both  kinds,  when  fresh, 
are  glaucous,  but  when  dried,  as  found  in  the  shops,  are  of  a  dirty-white  or 
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purplish-brown  colour,  of  a  consistence  somewhat  like  that  of  paper,  inodor- 
ous, and  with  little  taste,  unless  long  chewed,  when  they  are  decidedly  bitter. 
They  contain  principles  similar  to  those  of  opium,  which  they  yield  to  water  by 
decoction,  and  have  been  employed  in  France  for  obtaining  morphia. 

Iledical  Properties  and  IJses.  Dried  poppy-heads,  though  analogous  to 
opium  in  medical  properties,  are  exceedingly  feeble.  They  are  nevertheless  as- 
serted, in  the  form  of  decoction,  to  have  proved  fatal  in  a  child.  The  case,  re- 
ported by  Dr.  F.  L.  Winckler,  was  that  of  a  babe,  in  the  stomach  of  which  he 
found  a  little  morphia,  but  no  meconic  acid.  (Neues  Beperlor.,  1867,  xvi.  38.) 
They  are  sometimes  employed  in  decoction,  as  an  external  emollient  and  ano- 
dyne application ;  and,  in  emulsion,  syrup,  or  extract,  are  often  used  internally, 
in  Europe,  to  calm  irritation,  promote  rest,  and  produce  generally  the  narcotic 
etfects  of  opium. 

Off.  Prep.  Decoctum  Papaveris,  5r.;  Extractum  Papaveris,  jBr.;  Syrupua 
Papaveris,  Br.  W. 

PAREIRA.  U.S. 
Pareira  Brava. 

The  root  of  Cissampelos  Pareira.  U.  S. 

Off.  Syn.  PAREIRA  RADIX.  Pareira  Boot.  The  dried  root  of  Cissam- 
pelos Pareira.  B?'. 

Cissampelos.  Sex.  Syst.  Dicecia  Monadelphia.  —  Nat.Ord.  Menispermacese. 

Gen.  Ch,  Male.  Calyx  four-leaved.  Corolla  none.  Nectary  rotate.  Stamens 
four,  with  connate  filaments.  Female.  Calyx  one-leafed,  ligulate  roundish.  Co- 
rolla none.   Styles  three.  Berry  one-seeded. 

Cissampelos  Pareira.  Willd.  Sp.  Plant,  iv.  861 ;  Woodv.  Med.  Bot ,  3d  ed.,  p. 
167,  t.  65.  This  is  a  climbing  plant,  with  numerous  slender,  shrubby  stems,  and 
roundish,  entire  leaves,  indented  at  the  top,  covered  with  soft  hair  upon  their 
under  surface,  and  supported  upon  downy  footstalks,  inserted  into  the  back  of 
the  leaf  The  flowers  are  very  small,  and  disposed  in  racemes,  of  which  those  in 
the  female  plant  are  longer  than  the  leaves.  The  plant  is  a  native  of  the  West 
Indies  and  South  America,  and  is  supposed  to  be  the  source  of  the  root  brought 
from  Brazil,  under  the  name  of  pareira  brava.  According  to  Auguste  St.  Hilaire, 
however,  true  pareira  is  obtained  from  another  species  of  the  same  genus,  grow- 
ing in  Brazil,  and  denominated  C.  glaberrima;  while  by  Aublet  it  is  referred 
to  a  species  oi  Abuta,  of  the  same  natural  family.* 

The  root  comes  in  pieces  from  the  thickness  of  the  finger  to  that  of  the  arm, 
from  a  few  inches  to  two  or  more  feet  in  length,  cylindrical,  sometimes  contorted 
or  forked,  and  covered  with  a  tliin,  firmly  adhering,  grayish-brown  bark.  The 
outer  surface  is  marked  with  longitudinal  and  annular  wrinkles,  and  sometimes, 
in  the  larger  pieces,  with  knotty  excrescences.  The  interior  is  ligneous,  yellow- 
ish, very  porous,  marked  by  irregular  concentric  circles,  inodorous,  and  of  a 
sweetish,  nauseous,  bitter  taste.  The  root  imparts  its  virtues  readily  to  water. 
M.  Feneulle  found  in  it  a  soft  resin,  a  yellow  bitter  principle,  a  brown  substance, 
an  azotized  substance,  fecula,  acidulous  malate  of  lime,  nitrate  of  potassa,  and 
various  other  salts.  He  considers  the  yellow  bitter  substance  as  the  active  prin- 
ciple. It  is  solubll^  in  water  and  alcohol,  and  precipitated  from  its  solution  by 
tincture  of  galls.  Wiggers  announced,  in  1838,  the  existence  in  pareira  brava 
of  an  organic  alkali,  for  which  he  proposed  the  name  of  cissampelina.  He  pro- 
cured it  by  boiling  the  root  with  water  acidulated  with  sulphuric  acid,  precipi- 
tating by  carbonate  of  potassa,  dissolving  the  precipitate  again  in  water  acidu- 
lated with  sulphuric  acid, treating  the  solution  with  animal  charcoal, precipitating 
anew  with  carbonate  of  potassa,  drying  and  pulverizing  the  precipitate,  treating 

*  Pareira  Bark.  Though  the  root  is  the  officinal  part,  the  bark  is  probably  possessed  of 
similar  virtues.  A  specimen  which  we  had  the  opportunity  of  seeing  at  the  international 
Exhibition  at  London  in  1862,  was  in  flat  pieces,  from  two  to  four  inches  broad,  about  a 
line  thick,  extremely  fibrous,  so  tough  that  it  could  be  bent  without  breaking,  of  a  very 
light  dirty-yellowish  colour,  and  covered  with  a  light-coloured  epidermis. 
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it  ropeatodly  with  pthor,  and  evaponitinff  the  ethoroal  solution.  The  alkaloid 
thus  ohtaiiicd  may  he  rendiTod  (Mitirt-ly  jmie  l)y  dissolving  it  in  dilute  acetic  acid, 
precipitatiiifj  with  carbonate  of  potassa,  and  washin;^  and  dryinj?  the  precipitate. 
(Aunal.  (lev  I'hurm.,  xxvii.  2i>.)  It  is  probably  the  chief  inj^redient  of  the  bitter 
substance  obtained  by  Fenoulle.  Peretti  of  Komo,  and  Pelletier  afterwards,  sepa- 
rated from  the  root  an  alkaloid, characterized  by  assuniinj^  a  beautiful  purple  colour 
by  contact  with  stronj?  nitric  acid.  {Journ.de  l'harm.,\\\\.  102  )  In  Christi- 
son's  Dispen.'^atory  it  is  stated  to  be  uncrystallizable,  insoluble  in  water,  soluble 
in  ether,  alcohol,  and  the  acids,  and  of  an  intensely  bitter  and  sweetish  taste. 

Medical  Properties  and  CTaes.  Pan'irabrava  is  said  to  be  tonic,  aperient,  and 
diuretic.  It  was  introduced  into  European  practice  so  long  ago  as  1688,  and  at 
one  time  enjoyed  considerable  reputation  as  a  lithontriptic.  It  has  been  recom- 
mended in  calculous  affections,  chronic  inflammation  and  ulceration  of  the  kid- 
neys and  bladder,  leucorrhoea,  dropsy,  rheumatism,  and  jaundice.  The  purpose 
for  which  it  is  at  present  chiefly  employed  is  for  the  relief  of  chronic  di.seases  of 
the  urinary  passages.  Sir  Benjamin  Brodie  found  it  very  useful  in  chronic  in- 
flammation of  the  bladder,  in  allaying  irritability  of  that  organ,  and  correcting 
the  disposition  to  profuse  mucous  secretion  ;  and  it  has  subsequently  come  into 
general  use  in  the  same  affections  Advantage  may  often  be  derived  from  com- 
bining it,  in  this  complaint,  with  one  of  the  narcotics,  as  opium  or  hyoscyamus. 
In  Brazil  it  is  used  in  the  cure  of  the  bites  of  poisonous  serpents ;  a  vinous  infu- 
sion of  the  root  being  taken  internally,  while  the  bruised  leaves  of  the  plant  are 
applied  to  the  wound.  The  dose  of  pareira  brava  in  substance  is  from  thirty 
grains  to  a  drachm.  The  infusion,  however,  is  more  convenient.  (See  Infusum 
Pareirse.)  A  tincture,  made  by  macerating  one  part  of  the  root  in  five  parts  of 
alcohol,  has  been  given  in  the  dose  of  a  flnidrachm.  The  aqueous  extract  may 
be  given  in  the  dose  of  from  ten  to  thirty  grains.  A  fluid  extract  has  been  pre- 
pared, of  which  the  dose  is  from  half  a  fluidrachm  to  a  fluidrachm.* 

Off.  Prep.  Decoctum  Pareirse,  Br.;  Extractum  Pareirae,  Br.;  Extractum 
PareiraD  Liquidum,  Br.;  Infusum  Pareirae,  U.  S.  W. 

PEPO.  U.S, 
Pumpkin  Seeds. 

The  seed  of  Cucurbita  Pepo.  U.  S. 

This  is  one  of  the  officinals  newly  introduced  into  the  U.  S.  Pharmacopoeia. 
The  Cucurbita  Pepo,  or  common  pumpkin,  is  a  plant  too  well  known  to  need 
description.  The  seeds  are  the  part  used.  The.se  are  oval,  extended  into  a  blunt 
point  at  one  end,  flattish,  but  somewhat  swollen  in  the  middle,  with  a  distinct 
groove  on  both  sides  near  the  edge  from  one  end  to  the  other,  when  of  full  size 
about  9  lines  long  by  5  or  6  in  breadth  where  broadest,  of  a  light  brownish- white 
colour,  and  a  slightly  sweetish,  somewhat  aromatic  smell  and  taste.  They  con- 
sist of  a  firm  brittle  coating,  and  a  white  oily  kernel;  and  contain  a  fi.xed  oil, 
an  aromatic  principle,  chlorophyll,  sugar,  gum,  and  an  acid,  soluble  in  water 
and  alcohol,  for  which  the  name  of  cilrullic  acid  has  been  proposed.  Deprived 
of  their  coating,  and  exhausted  by  ether,  they  yield  30  per  cent,  of  fixed  oil. 
(Annuairede  Tfierap.,  A.B.  1862,  p.  176.) 

Medical  Properties.  The  seeds  of  the  pumpkin  have,  within  a  few  years,  ob- 
tained in  this  country  considerable  reputation  in  the  treatment  of  tapeworm. 
This  employment  of  them,  however,  is  not  new.    In  the  Dictionary  of  Materia 

*  Fluid  Extract  of  Pareira.  This  is  prepared  by  Prof.  Procter  in  the  following  manner. 
Of  the  root,  in  moderately  fine  powder,  IG  troyounces  are  mixed  with  4  Huidounces  of  Di- 
luted Alcohol,  then  packed  in  a  conical  percolator,  and  covered  with  a  piece  of  cloth. 
Diluted  alcohol  is  now  added  until  three  pints  of  tincture  have  passed,  the  lirst  twelve 
fluidounces  being;  set  aside.  The  remainder  is  evaporated,  by  means  of  a  water-bath,  to 
4  fluidounces,  which  are  mixed  with  the  reserved  portion ;  and  the  mixture,  having  been 
occasionally  agitated  for  24  hours,  is  filtered;  sufficient  alcohol  being  dropped  into  the 
filter  to  make  the  product  measure  a  pint.  A  fluidounce  of  this  represents  a  troyounce  of 
the  root.  '[Proceedinga  of  the  Am.  P/iann.  Assoc,  A.D.  1863,  p.  231.) 
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Medica  by  Merat  and  De  Lens  (ii.  493),  it  is  stated  that  Dr.  Hoarau  had  re- 
.ported  that,  in  the  Isle  of  France,  the  seeds  of  a  small  variety  of  pumpkin  were 
used  against  the  tapeworm,  and  with  never-failing'  success.  In  the  year  1820, 
M.  Mongeny,  a  physician  of  Cuba,  published  the  results  of  his  experience  with 
the  flesh  of  the  pumpkin  in  the  same  disease.  He  had  discovered  the  remedy  by 
accident,  and  found  it  uniformly  successful.  He  gave  to  the  patient,  in  the  morn- 
ing, fasting,  about  three  ounces  of  the  fresh  pumpkin  in  the  form  of  a  paste,  and 
followed  it  at  the  end  of  an  hour  by  about  two  ounces  of  honey,  which  latter  was 
twice  repeated  at  intervals  of  an  hour.  MM.  Brunet  and  Lamothe,  of  Bordeaux, 
verified  the  statements  of  M.  Mongeny,  as  to  the  efficacy  of  the  remedy  in  taenia, 
employing,  however,  a  paste  made  from  the  seeds,  in  the  quantity  of  about  an 
ounce  and  a  half,  with  as  much  sugar.   {Ann.  de  Therap.,  1853,  p.  301.) 

In  the  Boston  Med.  and  Surg.  Journ.  (October  8,  1S51,  page  201)  is  a  com- 
munication from  Mr.  Richard  Soule,  recommending  the  seeds  in  very  strong 
terms  as  a  remedy  in  taenia;  and  his  letter  is  preceded  by  some  editorial  obser- 
vations, in  which  reference  is  made  to  the  previous  successful  employment  of  the 
remedy  by  Dr.  J.  S.  Jones,  of  Boston.  Since  that  time  various  other  notices  of 
the  efficacy  of  the  seeds  have  appeared  in  the  journals,  and  a  very  striking  case 
was  related  to  ourselves,  on  the  best  authority,  in  which  they  had  proved  imme- 
diately and  completely  successful,  after  the  vain  employment  of  all  other  known 
remedies,  through  a  course  of  several  years.  Mr.  Soule  gives  thq  preference  to 
the  seeds  from  the  West  Indies.  The  dose  of  the  seeds  is  about  two  ounces; 
which  are  to  be  taken  in  the  morning,  fasting,  and  followed  in  an  hour  or  two 
by  a  fluid  ounce  of  castor  oil.  The  mode  of  administration  is  various.  Some- 
times the  seeds,  deprived  of  their  outer  covering,  are  beaten  into  a  paste  with 
sugar,  and  thus  taken.  In  other  instances  they  are  formed  into  an  emulsion, 
by  rubbing  them  up  thoroughly  with  water  and  a  little  sugar.*  W. 

PETROSELINUM.  U.S.  Secondary. 
Parsley  Root. 

The  root  of  Petroselinum  sativum.  U.  S. 

Persil,  Fr.;  Petersilie,  Germ.;  Prezzemolo,  Hal.;  Perexil,  Span. 

Petroselinum.  Sex.Syst.  Pentandria  Digynia.  —  Nat.Ord.  Apiaceae  or 
Umbelliferae. 

Gen.  Ch.  Umbels  compound.  Involucres,  partial  of  many,  general  of  few 
bractes.  Calyx  obsolete.  Fruit  ovate,  contracted  at  the  sides.  Ridges  five, 
narrow,  equal,  the  lateral  on  the  edge.  Yittae  one  to  each  furrow.  Albumen 
plano-convex.  Lindley. 

Petroselinum  sativum.  Hoffman,  Umb.  i.  t.  1,  f.  2;  Lindley,  Flor.  Med.  p. 
35.  —  Apium  Petroselinum.  Willd.  Sp.  Plant,  i.  1475;  Woodv.  Med.  Bot.  p. 
118,  t.  45.   Parsley  has  a  biennial  root,  with  an  annual,  round,  furrowed,  jointed, 

*  The  following  emulsion,  combining  the  virtues  of  the  pumpkin  seeds  and  male  fern, 
has  been  recommended  in  tapeworm.  Take  oi pumpkin  seeds  600  grains,  sugar  100  grains, 
ethereal  extract  of  male  fern  60  grains,  water  live  fluidounces.  I?ruise  the  seeds  in  a  mar- 
ble mortar  with  the  sugar,  add  half  a  fluidounce  of  water,  and,  when  a  homogeneous  paste 
has  been  obtained,  add  the  extract  of  fern,  and  gradually  mix  in  the  rest  of  the  water. 
The  emulsion  should  be  taken  without  straining,  early  in  the  morning,  in  four  doses,  at 
intervals  of  fifteen  minutes;  the  bottle  being  well  shaken  each  time. 

Oil  of  Pumpkin  Seed.  At  the  suggestion  of  the  late  Dr.  H.  S.  Patterson,  of  Philadelphia, 
the  expressed  oil  of  the  seeds  was  used  in  a  case  of  tapeworm  by  Mr.  John  C.  Lyons,  and 
with  success.  After  fasting  for  24  hours,  the  patient  took,  in  the  morning,  f^ss  of  the  oil, 
which  was  followed  in  two  hours  by  f  ^ss  more,  and  in  two  hours  after  the  second  dose  by 
f^i  of  castor  oil,  which  brought  away  the  worm.  The  oil  may  be  obtained  also  by  the 
agency  of  a  menstruum.  It  is  probable  that,  obtained  by  the  action  of  ether,  it  would  be 
even  more  effective  than  the  expressed.  A  portion  of  it  was  extracted  from  the  crushed 
seeds  by  means  of  bisulphide  of  carbon.  The  product  was  33J  per  cent,  of  a  thick  red  oil, 
with  little  smell,  but  of  a  somewhat  rank  taste.  Itssp.gr.  at  60°  F.  was  0-928.  {d-  A.  (rross, 
Arn.  Journ.  of  Pharm..,  July,  1865,  p.  253.) — Notes  to  the  twelfth  and  thirteenth  editions. 
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erect,  branehlnp  stem,  al>out  two  feet  in  height,  Tlio  radical  leaves  are  coin- 
pound,  pinnuted  in  ternarieu,  with  the  lealiotn  wmootli,  divided  into  tlireo  lol>es, 
and  notched  ut  the  nuirj^in.  In  tiie  cuulino  leaves,  the  weginenta  of  the  leafletM 
are  linear  and  entire.  The  flowers  are  small,  pale-yellow,  and  disposed  in  ter- 
minal compound  umbels,  with  a  one  or  two-leaved  general  involucre,  and  partial 
ones  composed  of  six  or  eight  leaflets.  The  petals  are  Ave,  roundleh,  and  inflexed 
at  their  apex.  The  seeds  (hulf-fruits)  are  small,  ovate,  flat  on  one  side,  convex 
on  the  other,  dark-green,  and  marked  with  Ovo  longitudinal  ridges.  They  have 
a  strong,  terebinthinate  odour,  and  a  warm  aromatic  taste. 

The  plant  is  a  native  of  Sardinia,  and  other  parts  of  Southern  Europe,  and 
is  cultivatoil  everywhere  in  gardens.  All  parts  of  it  contain  a  volatile  oil,  to 
which  it  owes  its  odour  and  mainly  its  taste,  as  well  as  its  use  in  seasoning.  M. 
II.  Braconnot  obtained  from  the  herb  apeculiar  gelatinous  substance,  resembling 
pectic  acid  in  appearance,  which  he  named  apiin.  It  diflers  from  pectin  in  being 
more  soluble  in  alcohol  than  cold  water,  in  not  being  precipitated  by  alcohol 
from  its  watery  solution,  and  in  being  separated  by  acids  from  its  alkaline  solu- 
tions unaltered,  whereas  pectin  is  under  these  cir«umstances  converted  into  pec- 
tic acid.  {Journ.  de  Fharm.,  3e  ser.,  xix.  448.)  It  is  procured  by  boiling  the 
herb  in  water,  straining  the  liquor,  and  allowing  it  to  cool.  The  apiin  then  forms 
a  gelatinous  mass,  which  requires  only  to  be  washed  with  cold  water.  {Philos. 
Mag.,  xxiv.  155.)  Though  the  root  is  the  part  directed  by  the  Pharmacopoeia, 
the  fruit  is  at  least  equally  efficient.  Examined  by  MM.  Joret  and  Homolle,  the 
seeds  were  found  to  contain  a  volatile  oil,  a  crystallizable  fatty  matter,  pectin 
which  they  believe  to  be  the  apiin  of  Braconnot,  chlorophyll,  tannin,  a  colour- 
ing matter,  extractive,  lignin,  various  salts,  and,  in  addition  to  these,  a  pecu- 
liar substance  to  which  they  gave  the  name  of  apiol.  This  is  a  yellowish  oily 
liquid,  not  volatile,  heavier  than  water,  of  a  peculiar  and  tenacious  odour  dis- 
tinct from  that  of  the  plant,  and  an  acrid  pungent  taste.  It  is  inflammable,  in 
soluble  in  water  hot  or  cold,  very  soluble  in  alcohol,  and  dissolved  in  all  pro- 
portions by  ether  and  chloroform.  It  is  analogous  to  the  fixed  oils,  but  is  not 
chemically  modified  by  the  alkalies.  It  contains  no  nitrogen.  To  obtain  it  MM. 
Joret  and  Homolle  exhausted  the  seeds  with  alcohol,  treated  the  tincture  with 
purified  animal  charcoal,  distilled  off  three-fourths  of  the  alcohol,  treated  the  resi- 
due with  ether  or  chloroform,  evaporated  the  solution  thus  formed,  mixed  the 
residuary  liquid  with  an  eighth  of  its  weight  of  litharge,  allowed  the  mixture 
to  rest  twenty-four  hours,  and  then  fdtered  through  a  light  layer  of  charcoal. 
Apiol  is  supposed  by  its  discoverers  to  be  the  antiperiodic  principle  of  parsley. 

The  root  is  spindle-shaped,  about  as  thick  as  the  finger,  externally  white,  and 
marked  with  close  annular  wrinkles,  internally  fleshy  and  white,  with  a  yellow- 
ish central  portion.  It  has  a  pleasant  smell,  and  a  sweetish,  slightly  aromatic 
taste  ;  but  loses  these  properties  by  long  boiling,  and  by  time.  It  should  be 
employed  in  the  recent  state. 

Medical  Properties  and  Uses.  Parsley  root  is  said  to  be  aperient  and  diure- 
tic, and  is  occasionally  used  in  nephritic  and  dropsical  affections,  in  connection 
with  more  active  medicines  It  was  highly  recommended  by  Professor  Chap- 
man. The  usual  form  of  administration  is  that  of  strong  infusion.  A  decoction 
of  the  leaves,  applied  warm  to  the  eye  by  means  of  a  compress,  has  been  em- 
ployed with  benefit  by  Dr.  Neucourt  in  recent  ophthalmia.  (Am.  Journ.  of 
Med.  Scri.,  July,  1865,  p.  257.)  The  juice  of  the  fresh  herb  has  been  employed 
as  a  substitute  for  quinia  in  intermittents;  and  the  seeds,  as  well  as  their  sup- 
posed active  principle,  have  been  given  with  great  asserted  success  in  the 
same  complaint.  According  to  MM.  Joret  and  Homolle,  apiol  acts  on  the  sys- 
tem very  much  like  quinia,  producing,  in  the  dose  of  about  15  grain-  a  slight 
cerebral  excitation  without  unpleasant  effects  of  any  kind,  and,  in  .ouble  or 
quadruple  the  quantity,  giving  rise  to  a  species  of  intoxication,  with  giddiness, 
morbid  sights  and  sounds,  frontal  headache,  and  all  the  characteristic  efl"ects 
of  a  large  dose  of  sulphate  of  quinia.  They  found  it  to  cure  intermittents,  in 
temperate  latitudes,  in  the  proportion  of  86  per  cent,  of  the  cases  -,  and,  though 
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it  proved  less  effectual  in  tropical  regions,  they  seem  to  have  shown  that,  in 
the  absence  of  Peruvian  bark  or  its  preparations,  it  might  be  usefully  resorted 
to  as  a  substitute.*  W. 

PHOSPHORUS.  U.S., Br. 
P7iosj)horus. 

Phosphore,  Fr.;  Phosphor,  Germ.;  Fosforo,  Ital.,  Span. 

This  non-metallic  element  was  discovered  in  1669  by  Brandt,  an  alchemist 
of  Hamburg,  who  obtained  it  from  putrid  urine  by  a  process  which  remained  a 
secret  until  1737.  As  thus  procured  it  was  exceedingly  scarce  and  costly.  In 
1769,  the  Swedish  chemist  Gahn  discovered  it  in  bones,  and  shortly  after- 
wards published  a  process  by  which  it  might  be  extracted  from  them. 

Preparation.  Powdered  calcined  bones  (bone-phosphate  of  lime)  are  digested 
for  twenty-four  hours  with  two-thirds  of  their  weight  of  sulphuric  acid  previ- 
ously diluted  with  twelve  times  its  weight  of  water.  The  sulphuric  acid  sepa- 
rates the  greater  part  of  the  lipie  from  the  phosphoric  acid,  and  precipitates  as 
sulphate  of  lime;  while  a  superphosphate  of  lime  remains  in  solution.  The  liquid 
is  then  strained  through  a  linen  cloth  to  separate  the  sulphate  of  lime,  and  after- 
wards submitted  to  evaporation,  which  causes  a  fresh  precipitation  of  sulphate, 
to  be  separated  by  a  new  straining.  The  strained  solution  is  evaporated  to  a 
syrupy  consistence,  and  then  thoroughly  mixed  with  half  its  weight  of  powdered 
chai'coal,  so  as  to  form  a  mass,  which  is  dried  by  being  heated  to  dull  redness.  The 
mass  when  cool  is  quickly  transferred  to  a  coated  earthenware  retort,  furnished 
with  an  adapter  of  copper,  bent  downwards  at  right  angles,  so  as  to  enter  a  bottle 
with  a  large  neck  containing  water,  which  should  rise  about  two  lines  above  the 
orifice  of  the  adapter.  The  bottle  is  closed  round  the  adapter  with  a  cork,  which 
is  traversed  by  a  small  glass  tube,  to  give  exit  to  the  gaseous  products.  The  re- 
tort is  heated  in  a  furnace,  furnished  with  a  dome,  in  the  most  gradual  manner, 
so  as  to  occupy  about  four  hours  in  bringing  it  to  a  red  heat.  Afterwards  the 
heat  is  pushed  vigorously,  so  long  as  any  phosphorus  drops  into  the  water;  and 
this  takes  place  generally  for  from  twenty-four  to  thirty  hours.  During  this  part 
of  the  process,  the  excess  of  acid  in  the  superphosphate  is  decomposed;  its 
oxygen  combining  with  the  charcoal,  and  the  liberated  phosphorus  distilling  over. 
The  calcined  bones  of  the  sheep  are  preferred  ;  as  they  contain  the  largest  pro- 
portion of  phosphate  of  lime,  and  are  most  readily  acted  on  by  the  acid. 

M.  Cari-Montrand  proposes  to  obtain  phosphorus  by  passing  dry  muriatic 
acid  gas  over  a  mixture  of  equal  parts  of  bone-phosphate  of  lime  and  finely 
powdered  charcoal,  contained  in  a  porcelain  tube,  to  which  a  glass  tube  is  at- 
tached, dipping  under  water.  Phosphorus  and  water  distil  over,  carbonic  oxide 
is  evolved,  and  chloride  of  calcium  is  left.  The  following  equation  explains  the 
reaction  :  3CaO,P05  and  5C  and  3HC1  =  P  and  3H0  and  5C0  and  SCaCl. 

The  following  improved  process  for  obtaining  phosphorus  on  a  large  scale  is 
given  by  Hugo  Fleck,  of  Germany.  Clean,  broken  bones,  deprived  of  fat,  are 
digested  in  dilute  muriatic  acid,  which  gives  rise  to  the  formation  of  chloride  of 
calcium,  and  acid  phosphate  of  lime  (CaO,2H04-PO,).  The  bone  cartilage, 
remaining  undissolved  by  the  acid,  is  used  for  preparing  gelatin.  The  solution 
is  evaporated  in  pans  until  its  sp.  gr.  is  about  1  4,  and  then  run  off  to  cool,  when 
the  acid  phosphate  crj^stallizes.  This  salt,  having  been  separated  from  the 
mother-liquor  by  being  pressed  between  cloths  and  dried,  appears  as  a  white 
gritty  powder  with  a  pearly  lustre.  The  dry  salt,  warmed,  and  mixed  with  a 
fourth  of  its  weight  of  chaxcoal,  is  distilled  from  clay  cylinders,  like  gas  re- 

*  Since  the  announcement  of  the  antiperiodic  properties  of  apiol,  it  has  been  found  to  pos- 
sess other  virtues  also.  By  MM.  Joret  and  Baillot  and  other  practitioners  it  has  been  em- 
ployed, with  much  success,  as  an  emmenagogue  in  amenorrhoea  and  dysmenorrhcea,  in  the 
dose  of  about  four  grains  morning  and  evening;  being  taken  in  the  former  affection  in 
anticipation  of  the  menstrual  period,  in  the  latter  during  its  continuance.  It  is  said  also 
t©  have  proved  useful  in  the  night-sweats  of  phthisis.  From  its  unpleasant  taste,  it  is  most 
conveniently  exhibited  in  capsules  of  gelatin,  {Journ.  de  Pharm.^  Juin,  1861,  p.  456.) 
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torts  Every  five  cylinders  open  into  one  receiver,  «hnpe(l  like  a  nniffle,  and  con- 
tained in  a  channel  tlirouj^li  which  water  Hows  The  residnul  hoiH'-phosphute 
of  lime,  in  the  cylind»>rs,  is  incinerated  upon  iron  plates  to  burn  away  the 
charcoal,  and  is  thus  saved  tt)  prepare  fresh  acid  phosi)hate.  Hy  this  process 
100  lbs.  of  fresh  bones  yield  from  fi  to  ^  lbs.  of  phosphorus,  and  from  10  to  20 
of  j,'i'latin;  while  the  process  usually  pursued  gives  only  4  or  5  lbs.  of  phos- 
phorus, (rharm.  Journ.,  Sept.  1856,  p.  175.) 

Properties.  Phosphorus  is  a  semitransparent  solid,  without  taste,  but  pos- 
sessinpr  an  alliaceous  smell.  When  perfectly  pure  it  is  colourless;  but  as  usually 
prepared  it  is  yellowish  or  reddish-yellow.  It  is  flc^xible,  and  when  cut  exhibits 
a  waxy  lustre.  It  is  said  by  M.  lioettf^er  to  bo  easily  pulverizable  by  agitation 
with  a  solution  of  urea  (Journ.  de  Pharm.,  Juin,  ISC3,  p.  4S8.)  It  is  insoluble 
in  water,  but  dis.solves  sjjarinply  in  ether,  anhydrous  alcohol,  and  the  oils,  and 
abundantly  in  bisulphide  of  carbon  and  chloroform.  Its  sp.  gr.  is  1-84,  and  its 
equivalent  number  32  (31*02  Schroetter).  Its  jmlverization  may  I)e  readily  ef- 
fected by  melting  it  in  hot  water,  and  agitating  until  it  is  thoroughly  cooled  ; 
and  the  powder  is  obtained  finer  in  saline  solutions  than  in  pure  water.  (Blond- 
lot,  Journ.  de  Pharm.  et  de  Chivi.,  4e  ser.,  i.  72,  A  I).  1805  )  It  tak(>s  lire  at 
100°,  melts  at  108°,  and  boils  at  550°,  air  being  excluded.  During  its  combu.s- 
tion  it  combines  with  the  oxygen  of  the  air,  and  forms  dry  phosphoric  acid. 
On  account  of  its  great  inflammability,  it  must  be  kept  under  water.  When 
exposed  to  the  air  it  undergoes  a  slow  combustion,  emitting  white  vapours, 
which  are  luminous  in  the  dark.  It  sometimes  contains  arsenic,  and,  therefore, 
when  used  in  forming  medicinal  preparations,  should  be  tested  for  that  metal. 
It  also  occasionally  contains  antimony  and  sulphur.  The  latter  impurity  ren- 
ders it  brittle. 

When  phosphorus  is  kept  in  ordinary  water  it  becomes  covered  with  a  whiti.sh 
layer,  of  the  nature  of  which  there  are  different  opinions,  being  considered  by 
some  a  hydrate  of  phosphorus,  by  others  as  an  allotropic  condition  of  that  ele- 
ment, and  by  others  again  as  partially  crystallized;  but  all  these  opinions  have 
been  disproved  by  M.  Ernest  Baudrimont,  who  seems  to  have  demonstrated  that 
white  phosphorus  is  entirely  identical  with  that  principle  in  its  ordinary  state, 
and  results  from  a  kind  of  erosion  of  the  surface,  owing  to  partial  oxidation  by  the 
free  oxygen  held  in  solution  by  the  water.  The  change  never  takes  place  in  water 
entirely  deprived  of  air;  and  the  water  when  it  has  taken  place  holds  phosphor- 
ous acid  in  solution.  (Journ.  de  Pharm.  etde  Chim  ,  4e  ser.,  iii.  17,  A.  D,  1866.) 

Prof.  Schroetter,  of  Vienna,  discovered  an  allotropic  form  of  phosphorus, 
which  he  called  red  or  amorphous  phosphorus.  It  is  formed  when  ordinary 
phosphorus  is  kept  long  at  a  temperature  between  419°  and  482°  F.,  in  atmos- 
])heres  which  have  no  action  on  it,  or  in  closed  glass  tubes.  Red  phosphorus 
is  much  more  indifferent  than  the  ordinary  substance,  and  is  denser,  its  sp.gr. 
being  2-1 1.  It  is  much  le~5S  easily  acted  on  by  the  air  than  ordinary  phosphorus, 
and  is  insoluble  in  bisulphide  of  carbon,  alcohol,  and  ether,  in  which  ordinary 
phosphorus  is  soluble.  Solidified  from  the  fused  state,  it  is  brittle,  and  breaks 
with  a  conchoidal  fracture.  Its  hardness  is  considerable.  Obtained  by  distil- 
lation in  a  non-acting  gas.  it  is  mixed  with  ordinary  phosphorus,  from  which  it 
may  be  freed  by  bisulphide  of  carbon,  which  dissolves  the  ordinary  variety, 
and  leaves  the  allotropic  as  a  deep-red  amorphous  powder.  It  ma}' also  be  pu- 
rified by  shaking  it  with  a  solution  of  chloride  of  calcium,  of  a  density  inter- 
mediate between  that  of  red  and  ordinary  phosphorus,  and  with  a  little  bisul- 
phide of  carbon.  The  red  variety  will  sink  to  the  bottom,  and  the  ordinary 
Hoat  on  top  of  the  solution,  dissolved  in  the  bisulphide  (E.  Nicklts.)  Red 
phosphorus  is  not  poisonous.  This  has  been  proved  beyond  a  doubt  by  the 
experiments  of  MjM.  Reynal  and  Lassaigne,  and  of  MM.  L.  Orfila  and  Rigaut. 
It  is  ai)plicable  to  the  manufacture  of  lucifer  matches,  and  forms  a  much  safer 
material  than  ordinary  phosphorus.  It  does  not  take  fire  by  friction  at  common 
temperatures,  and,  therefore,  may  be  transported  with  the  greatest  safety.  It 
has  been  said  to  be  unchangeable  in  the  air ;  but  this  is  not  exactly  true,  as 
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proved  by  an  observation  of  Mr.  T.  B.  Groves,  vpho,  having  set  aside  some  red 
pliosphorus  in  a  bottle  that  was  not  air-tight,  observed  for  a  year  or  more  no 
visible  change,  but  found  at  length  that  it  had  become  decidedly  altered,  and 
ascertained  that  oxidation  had  taken  place,  with  the  result  of  forming  a  large 
quantity  of  phosphoric  and  phosphorous  acids,  in  the  proportion  of  5  eqs.  of  the 
former  to  2  of  the  latter.  {Pharm.  J.  and  2Va?is.,  June,  1865,  p.  621.) 

Besides  the  white  and  red  forms  of  phosphorus,  there  is  another,  called  the 
black,  first  noticed  by  Thenard,  and  recently  investigated  by  M.  Blondlot,  who 
finds  that  it  is  pure  phosphorus,  and  its  production  owing  to  some  modifica- 
tion in  the  mode  of  cooling,  when  it  has  been  in  the  liquid  state.  {Journ.  de 
Pharm.  et  de  Chim.,  4e  ser.,  i.  407,  A.  D.  1865.) 

Still  another  modification  of  phosphorus  has  recently  been  made  known  by 
M.  Hittorf,  who  obtained  it  by  heating  red  phosphorus  and  lead  together  in  a 
close  vessel.  The  lead  on  melting  dissolved  the  phosphorus,  and  on  cooling  de- 
posited it  in  the  state  of  crystals,  resembling  the  crystals  of  arsenic.  In  this 
form,  phosphorus  is  a  conductor  of  electricity;  and  its  sp.  gr.  at  62*^  F.  is  2'-34. 
M.  Hittorf  distinguishes  it  by  the  name  of  metallic  phosphorus,  and  ranks  it 
in  the  same  category  with  red  phosphorus,  the  latter  differing  simply  in  being 
amorphous.  (  Chem.  News,  March  23, 1866,  p.  1 33.)  M.  Blondlot  has  succeeded 
in  crystallizing  common  phosphorus  by  means  of  sublimation,  operating  in  an 
atmosphere  of  nitrogen.  {Journ.  de  Pharm.  et  de  Chim.,  4e  ser.,  iv.  321.) 

Phosphorus  forms  with  oxygen  hypophosphorous,  phosphorous,  and  phos- 
phoric acids.  Of  the  last-mentioned  acid  there  are  three  varieties,  distinguished 
by  containing,  severally,  one,  two,  or  three  eqs.  of  water.  The  only  officinal  com- 
pounds containing  phosphorus  are  glacial  and  diluted  phosphoric  acids,  phos- 
phate and  pyrophosphate  of  iron,  and  the  phosphates  of  ammonia,  lime,  and  soda. 

Medical  Properties.  Phosphorus,  exhibited  in  small  doses,  acts  as  a  powerful 
general  stimulant;  in  large  doses,  as  a  violent  irritant  poison.  There  is  little 
if  any  doubt  that,  when  not  oxidized  in  the  stomach,  it  is  absorbed  into  the 
system,  probably  dissolved  in  oleaginous  matter,  and  operates  through  the 
blood,  its  action  is  directed  particularly  to  the  kidneys  and  genital  organs, 
producing  diuresis,  and  excitation  of  the  venereal  appetite.  From  its  peculiar 
physiological  action,  it  is  considered  applicable  to  diseases  attended  with  pros- 
tration of  the  vital  powers.  It  has  been  recommended  in  impotency,  typhoid 
and  typhus  fevers,  dropsy,  phthisis,  marasmus,  chlorosis,  paralysis,  locomotor 
ataxia,  amaurosis,  mania,  facial  neuralgia,  &c.  In  certain  obstinate  cutaneous 
diseases,  particularly  eczema  and  psoriasis,  it  has  been  used  with  advantage. 
(3Ied.  Times  and  Gaz.,  Jan.  1868,  p.  619.)  Those  who  work  in  phosphorus,  as 
the  manufacturers  of  lucifer  matches,  are  liable  to  necrosis  of  the  jaw-bones,  the 
consequence  of  periostitis.  The  aifection  is  probably  produced  by  the  inhala- 
tion of  air  contaminated  with  phosphorus  vapour,  which  has  a  local  action  on 
the  teeth,  gums,  and  jaws,  and  a  general  deteriorating  eff"ect  on  the  blood.  Dr. 
James  R.  Wood  has  recorded,  in  the  N.  Y.  Journ.  of  Med.  for  May,  1856,  an 
interesting  case  of  a  girl  of  sixteen,  in  Avhich  the  entire  lower  jaw  was  removed 
for  necrosis  caused  by  phosphorus. 

The  usual  form  for  exhibiting  phosphorus  is  in  oily  solution.  The  Oleum 
Phosphoratum  of  the  Prussian  Pharmacopoeia  is  made  as  follows.  Take  of 
phosphorus  twelve  grains;  almond  oil,  recently  prepared,  an  ounce.  Melt  the 
phosphorus  in  the  oil  by  the  heat  of  warm  water,  and  agitate  until  it  appears 
to  be  dissolved.  The  ounce  of  oil  takes  up  about  four  grains  of  phosphorus; 
and  the  dose  of  the  solution  is  from  five  to  ten  drops,  mixed  with  some  muci- 
laginous liquid.  An  aromatic  flavour  may  be  given  by  the  addition  of  a  few  drops 
of  oil  of  bergamot.  In  an  article  in  the  Archives  Generates  (Mai,  1868,  p.  609) 
it  is  maintained  that  the  purest  almond  oil  of  the  shops  always  contains  water 
and  organic  matters  dissolved  or  suspended,  which  react  on  the  phosphorus, 
and  so  far  modify  its  condition  as  to  render  the  dose  uncertain.  To  obviate  this 
inconvenience,  it  is  recommended  to  heat  the  oil,  in  the  open  air,  for  half  an 
hour,  at  a  temperature  of  about  300°  F.  at  first,  gradually  increased  to  350°. 
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The  water  and  orp;anic  impurities  are  tliiisdrivoti  off;  and  the  oil,  having  heea 
tillered,  and  allowed  to  cool,  is  introdueed  into  l)ottles  with  j^round  j^lass  stop- 
pers, and  kept  for  use.  Dr.  U.  M.  Glover  has  proposed  to  jjive  phosphorus,  di»- 
Bolveil  in  ehiorofornj  or  cod-liver  oil.  lie  makes  the  cidoroform  solution,  which  is 
non-inllammable,  by  dissolviuju;  one  j)art  of  phosphorus  in  four  of  chloroform.  Of 
this  solution  ho  gives  four  or  five  nunims,  twice  a  day,  with  a  drachm  of  ether, 
in  a  winesflassful  of  port  wine,  in  typhoid  fever.  The  solution  in  cod-liver  oil 
is  effected  by  adding  the  phosphorus,  in  chips,  to  the  oil  contained  in  a  bottle, 
in  the  proportion  of  half  a  grain  to  the  ounce  The  bottle  is  then  immersed  in 
hot  water,  and  the  solution  effected  by  shaking.  This  mode  of  giving  phos- 
phorus was  used  by  Dr.  Glover  in  strumous  cases.  (See  BraUhwaile'»  Hetronpect, 
Am.  ed.,  .x.xvii.  246.)  Phosphorus  has  been  given  with  success  in  intermittents, 
dissolved  in  oil  of  turpentine.  (Trans,  of  the  Med.  Soc.  of  Penmojlvania,  iv. 
1 19.)  M.  Tavignot  gives  pills  made  from  an  oleaginous  solution  of  phosphorus. 
One  and  a  half  grains  are  dissolved,  by  means  of  a  water-bath,  in  two  drachms 
of  almond  oil;  the  solution  is  made  into  a  pill  mass  by  mixing  it  with  two 
drachms  of  almond  oil  soap  and  a  sufficient  quantity  of  an  inert  powder  ;  and 
the  ma.ss  is  divided  into  100  pills.  From  two  to  four  of  the  pills  may  be  taken 
daily.  {Journ.de  Pharm.,  Aoixi,  1863,  p.  137.)  Dr.  Crawcour  shakes  phosphorus 
cut  fine  in  a  bottle  with  boiling  absolute  alcohol  until  cold.  The  alcohol  dissolves 
about  two  grains  to  the  fluidounce,  and  from  30  to  60  drops  of  the  solution  may 
be  given  with  a  wineglassful  or  two  of  water.  {Med.  Times  and  Gaz.,  Feb.  1859, 
p.  222.)  Great  caution  is  necessary  in  the  exhibition  of  phosphorus,  and  its 
effects  should  be  closely  watched.  It  ought  never  to  be  given  in  substance. 

Phosphuret  of  zinc  has  been  suggested  as  a  substitute  for  phosphorus  itself, 
having  similar  effects  on  the  system,  and  being  much  more  convenient  of  ad- 
ministration. It  may  be  prepared  by  bringing  the  vapour  of  phosphorus  into 
contact  with  zinc  heated  to  ebullition,  in  a  current  of  dry  hydrogen.  It  is  of  a 
gray  colour,  a  crystalline  texture,  and  metallic  lustre,  unchangeable  in  the  air, 
and  easily  affected  by  acids,  which  attack  it  in  the  stomach,  evolving  phos- 
phuretted  hydrogen,  through  which  it  operates.  It  may  be  given  in  pills  made 
with  liquorice  powder  and  syrup  of  gum  arable,  in  the  dose  of  about  one-thir- 
tieth of  a  grain.  {Journ.  de  Pharm.  et  de  Ghim.,  Mai,  1868,  p.  37 1. ) 

Toxical  Properties  and  Tests.  Phosphorus,  taken  in  a  poisonous  dose,  pro- 
duces violent  inflammation  of  the  stomach  and  bowels,  with  intense  pain,  obsti- 
nate vomitings,  tremblings,  and,  finally,  convulsions  on  the  approach  of  death. 
If  swallowed  in  sticks  on  a  full  stomach,  the  poisonous  symptoms  are  some  hours 
in  manifesting  themselves.  When  taken  in  substance,  two  or  three  grains  of 
tartar  emetic  should  be  given  to  dislodge  it.  If  swallowed  in  the  state  of  solu- 
tion, copious  draughts  of  cold  water,  containing  magnesia  in  suspension,  should 
be  administered,  in  order  to  prevent  the  combustion  of  the  phosphorus,  and  to 
neutralize  any  acid  which  may  have  been  formed.  A  case  is  related  by  Dr. 
Landorer,  in  which  a  child  who  had  swallowed  nearly  a  teaspoonful  of  phos- 
phorus paste,*  prepared  for  killing  rats,  was  saved  by  the  free  administration 
of  magnesia,  rubbed  up  with  sugared  water.  Cases  of  supposed  poisoning  by 
phosphorus  matches  have  been  recorded.  Messrs.  Antonielli  and  Borsarelli 
have  shown,  by  numerous  experiments  on  animals,  that  fatty  matter  Increases  the 
poisonous  activity  of  phosphorus,  and  that  the  best  antidote  is  calcined  mag- 
nesia given  largely  with  water.  {Lancet,  Feb.  5,  1859,  p.  136.)  Duflos  has  pro- 
posed, as  an  antidote,  a  mixture  of  one  part  of  magnesia  and  eight  of  chlorine 
water.  From  experiments  on  rabbits,  A.  Bechert  inferred  that  this  mixture 
would  prove  useful;  but  similar  experiments,  made  by  Schrader,  L.  Ilofmann, 
and  Schuchardt,  were  without  effect.  It  is  said  that  the  vapour  from  oil  of  tur- 

*  This  paste  is  made  as  follows.  Triturate  six  parts  of  phosphorus  and  one  part  of  sul- 
phur with  six  parts  of  water,  until  they  liquefy.  Ihen  mix  in  two  parts  of  flour  uf  mustard, 
eight  parts  of  sugar,  and  twelve  parts  of  rye  flour,  with  the  aid  of  ten  additional  parts  of 
water,  and  stir  the  whole  so  as  to  foim  a  soft  paste,  which  must  be  kept  in  pots  closely 
stopped.  (See  Am.  Journ.  of  Pharm.,  Sept.  1855,  p.  473.) 
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pentine  acts  as  an  antidote  to  that  of  phosphorus,  when  the  two  are  inhaled 
together.  {Arch.  Gen.,  Juillet,  1868,  p.  103.)  From  experiments  on  dogs  poi- 
soned by  phosphorus,  MM.  L.  Orfila  and  Rigaut  have  shown  that  putrefaction  is 
remarkably  retarded.  In  a  case  of  chronic  poisoning  from  the  copious  inhalation 
of  phosphorus  vapour,  the  principal  results  were  a  gradual  decay  of  the  sexual 
function  and  paralysis,  terminating  in  death  at  the  end  of  three  years.  Partial 
or  general  paralysis  is  a  not  uncommon  result.  (Lancet,  July  7,  18(56,  p.  23.) 
One  of  the  most  remarkable  post-mortem  appearances  in  cases  of  phosphorus 
poisoning,  is  fatty  degeneration  of  the  liver ;  and  the  same  pathological  condi- 
tion has  been  found  in  the  heart.  (Gny^s  Hasp.  Reports,  xiii.  242,  A.D.  1808.) 

E.  Mitscherlich  gives  the  following  as  a  delicate  test  of  phosphorus.  The 
suspected  substance  is  distilled  with  sulphuric  acid  and  water  from  a  flask,  by 
means  of  a  tube  bent  twice  at  right  angles,  into  a  vertical  cooling  tube,  passing 
through  the  bottom  of  a  wide  glass  cylinder  filled  with  water,  which  is  constantly 
kept  cold  by  passing  cold  water  in  at  the  bottom,  while  the  warm  water  escapes 
at  the  top.  Under  the  cooling  tube  is  placed  a  vessel  to  receive  the  distillate. 
If  phosphorus  is  present,  its  vapour,  mixed  with  steam,  distils  over,  and  gives 
rise  to  a  distinct  luminous  appearance,  visible  in  the  dark,  at  the  point  where 
it  enters  the  cold  part  of  the  cooling  tube.  The  presence  of  alcohol  and  ether 
prevents  the  occurrence  of  the  luminous  appearance  until  they  have  distilled 
over.  Oil  of  turpentine  has  the  same  effect  permanently,  but  is  not  likely  to  be 
present  in  medico-legal  cases.  {Am.  Journ.  of  Med.  Sci.,  July,  1856,  p.  280; 
from  the  Lancet.)  This  test  acts  equally  well  in  the  presence  of  fatty  matters, 
as  has  been  shown  by  M.  Vrij.  L.  Hofmann  gives  the  following  method  of 
detecting  phosphorus  in  the  viscera  in  cases  of  poisoning.  The  viscera,  mixed 
with  water  and  a  little  sulphuric  acid,  are  distilled  until  two  drachms  of  liquid 
are  obtained ;  to  which  a  few  drops  of  sulphide  of  ammonium  (hydrosulphate  of 
ammonia)  are  to  be  added,  and  the  liquid  is  to  be  evaporated  to  dryness  in  a 
porcelain  dish.  If  phosphorus  be  present,  in  the  minutest  quantity,  a  drop  of 
solution  of  perchloride  of  iron  will  produce  a  deep  violet  and  brownish,  though 
evanescent  colour,  through  its  reaction.  {Ghem.  News,  Feb.  3, 1865,  p.  53.) 

The  use  of  phosphorus  as  a  disinfectant  has  been  suggested  by  its  extraor- 
dinary power  of  ozonizing  the  oxygen  of  the  air,  whereby  noxious  effluvia  may 
be  destroyed.  A  stick  of  it  should  be  placed  in  an  infected  apartment,  and  so 
arranged  that  one  half  shall  be  immersed  in  water,  the  other  half  projecting. 

Off.  Prep.  Acidum  Phosphoricura  Dilutum,  U.  S.  B. 

PHYSOSTIGMATIS  FABA.  Bi-. 
Calabar  Bean. 

The  seed  of  Physostigma  venenosum  {Balfour).  Br. 

PiiYsosTiGMA.  Nat.Ord.  Leguminosae.  Sub.Ord.  Papilionaceae.  Tribe  Fax- 
phasiolas. 

Gen.Ch.  Inflorescence  axillary;  on  pendulous  multifloral  racemes;  rachis 
of  each  raceme  zigzag.  Calyx  campanulate,  four-cleft  at  apex,  the  upper  divi- 
sion notched,  its  segments  ciliated.  Corolla  papilionaceous,  curved  in  a  crcscen- 
tic  manner.  Stamens  10,  diadelphous.  Pistil  more  than  one.  Stigma  blunt, 
covered  by  a  ventricular  hood,  extending  along  the  upper  part  of  the  convexity 
of  the  style.  Legume  dark-brown  and  straight,  elliptico-oblong,  with  an  api- 
cular  curved  point,  and  outer  and  inner  integuments  easily  separable.  Seeds 
two  or  three,  separated  by  a  woolly  substance.   Balfour. 

Physostigma  venenosum.  Balfour,  Transactions  of  the  Royal  Society  of  Ed- 
inburgh, xxii.  305;  Ed.  Med.  Journ.,  July,  1863,  p.  34.  This  is  a  climbing 
plant,  with  a  ligneous  stem,  mounting  on  trees  and  shrubs,  and  frequenting 
especially  the  banks  of  streams,  into  which  it  often  drops  its  fruit  when  ripe ; 
and  it  is  said  that  the  people  of  Calabar  derive  their  supply  principally  from 
the  borders  of  the  streams  down  which  the  fruits  are  carried.  The  root  is  spread- 
ing, with  numerous  fibrils,  often  havingattached  to  them  small  succulent  tubers. 
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The  flowers  are  in  axillary,  luultiflorous,  potululous  racemes.  The  corolla  \a 
pupilioMiiceous,  of  a  pale  pink  colour,  with  a  purplish  tiiij^e.  The  legume  when 
ripe  is  about  seven  inches  lonjf,  ami  contains  two  or  three  seeds.  It  ripens  at 
all  seasons,  hut  is  most  abundant  durin}<:  the  rainy  season  from  June  to  8ei>- 
tember.    The  seeds  are  the  part  u.sed.    The  plant  is  the  only  known  species. 

It  has  been  long  known  that  certain  poisonous  substances  were  used  as  an 
ordeal,  to  determine  the  guilt  or  innocence  of  accused  individuals,  among  the 
Negroes  of  Western  Africa.  One  of  these,  called  the  ordeal  bean  of  Calabar, 
from  the  region  where  it  is  used,  was  brought  to  the  notice  of  the  scientific 
))ublio  liy  Dr.  Daniell,  in  a  paper  read  before  the  Ethnological  Society  of  Edin- 
burgh in  1846.  Considerable  attention  was  attracted  to  the  subject;  and  speci- 
n)ens  of  the  bean  were  obtained  by  Dr.  Christison  from  the  Gold  Coast.  These 
were  planted  in  tho' Botanical  Garden  at  Edinburgh,  and  produced  a  plant, 
whicJi  proved  to  be  a  perennial  creeper,  belonging  to  the  natural  family  ie<jru- 
viinosse;  but  at  the  date  of  the  publication  of  tiie  11th  edition  of  this  work, 
early  in  1858,  the  precise  botanical  position  of  the  plant  had  not  been  deter- 
mined. In  the  year  1859,  specimens  of  the  plant  were  sent  from  Calabar,  which 
came  under  the  observation  of  Dr.  Balfour,  of  Edinburgh,  who  was  thus  enabled 
to  ascertain  its  botanical  character.  lie  communicated  the  results  of  his  exam- 
ination to  the  Iloyal  Society  of  Edinburgh;  and  his  paper  is  published,  with 
a  particular  description  of  the  plant,  in  its  Transactions  (vol.  xxii.  p.  305). 
Having  found  that  the  plant  belonged  to  a  yet  uudescribed  genus,  he  estab- 
lished a  new  one  with  the  title  of  Fhysostigma,  suggested  by  a  peculiar  infla- 
tion of  the  stigma;  and  designated  the  species  as  venenosum,  from  the  noto- 
rious qualities  of  the  fruit.  In  the  Edinburgh  Medical  Journal  (July,  1863,  p. 
36)  is  an  essay  by  Dr.  Thos  11.  Eraser,  containing  a  summary  of  what  was 
known  on  the  subject  of  the  bean  up  to  that  date,  with  a  particular  description 
of  the  bean,  and  an  account  of  experiments  made  with  it  on  animals. 

Properties.  The  seed  is  about  the  size  of  a  large  horse-bean,  being  somewhat 
more  than  an  inch  in  length  by  three  fourths  of  an  inch  in  breadth,  with  a  very 
firm,  hard,  brittle,  shining  integument  of  a  brownish-red,  pale-chocolate,  or  ash- 
gray  colour.  The  shape  is  irregularly  kidney-form,  with  a  longer  convex  and 
a  shorter  concave  edge,  two  flat  sides,  and  a  furrow  running  longitudinally 
along  its  convex  margin,  and  ending  in  an  aperture  near  one  of  the  extremities 
of  the  seed.  Within  the  shell  is  a  kernel  consisting  of  two  cotyledons,  weigh- 
ing on  an  average  about  46  grains,  hard,  white,  and  pulverizable,  of  a  taste 
like  that  of  the  ordinary  edible  leguminous  seeds,  without  bitterness,  acrimony, 
or  aromatic  flavour.  The  bean  yields  its  virtues  to  alcohol,  and  imperfectly  to 
water.  The  shell  constitutes,  according  to  Dr.  Edwards,  30  per  cent.,  the  ker- 
nel 70  per  cent,  of  the  bean.  Jobst  and  Hesse  were  thought  to  have  succeeded 
in  isolating  the  active  principle,  which  they  found  exclusively  in  the  cotyledons. 
They  obtained  it  by  exhausting  an  alcoholic  extract  of  the  seeds  with  water, 
adding  magnesia  to  neutralization,  which  is  indicated  by  the  liquid  becoming 
brown,  then  concentrating,  and  treating  with  ether.  The  ethereal  solution  was 
shaken  with  a  little  weak  sulphuric  acid.  The  liquid  separated  into  two  layers ; 
the  upper,  ethereal,  containing  no  alkaloid,  and  the  lower,  a  solution  of  the 
sulphate  in  water.  The  latter  was  separated,  treated  with  magnesia,  and  after- 
wards with  ether,  which  yielded  the  alkaloid  on  evaporation.  The  substance 
thus  obtained  they  proposed  to  name  physoiitigmin.  It  was  brown,  amorphous, 
soluble  in  ammonia,  soda,  ether,  benzole,  and  alcohol,  and  less  so  in  cold  water. 
Its  watery  solution  had  an  alkaline  reaction,  and  formed  salts  with  the  acids. 
Iodide  of  potassium  precipitated  it  of  a  dark-brown  colour.  Melted  with  potassa 
it  yielded  alkaline  vapour-s.  (Journ.  de  Pharm.,  Mars,  1864,  p.  277  ) 

But  the  physostigmin  thus  obtained  proved  to  be  a  complex  body,  contain- 
ing the  active  principle  associated  with  other  substances.  The  pure  alka- 
loid has  been  subsequently  isolated  by  MM.  Amedee  Vee  and  Manuel  Leveu. 
They  procured  it  by  adding  to  a  carefully  prepared  extract,  made  by  exhaust- 
ing the  powdered  seeds  with  cold  alcohol  of  95  per  cent,  a  strong  solution  of 
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tartaric  acid,  diluting  the  mixture  with  water,  filtering,  adding  poM'^dered  bicar- 
bonate of  potassa  in  excess,  again  filtering,  and  shaking  with  ether,  which 
yields  the  alkaloid  impure  on  evaporation.  To  purify  it,  the  residue  was  de- 
prived of  moisture  by  putting  it  under  a  bell-glass  over  strong  sulphuric  acid, 
was  then  treated  with  ether,  and  the  ethereal  solution  allowed  to  evaporate 
spontaneously.  Repeated  solution  in  ether  and  crystallization  were  still  neces- 
sary to  free  it  from  a  red  colouring  matter,  which  adhered  to  it  very  tenaciously. 
The  pure  alkaloid  is  colourless,  crystallizable  in  thin  rhomboidal  plates, 
slightly  bitter,  soluble  in  ether,  alcohol,  and  chloroform,  and  but  slightly  so  in 
water,  to  which,  however,  it  gives  a  decided  alkaline  reaction.  It  is  readily  dis- 
solved by  the  acids,  and  is  precipitated  by  the  substances  which  generally  pre- 
cipitate the  alkaloids.  It  is  fusible,  and  at  a  high  heat  gives  out  white  vapours, 
and  burns  without  residue.  Its  salts  are  generally  soluble.  Its  solution  acts 
quickly  on  the  pupil,  and  a  drop  of  a  solution  containing  only  1  part  in  1000, 
placed  within  the  eyelids,  causes  great  and  lasting  contraction.  The  discoverers 
of  this  principle  named  it  eserin  {eserina)\  but  we  prefer  the  first  name  of 
physostigmin  (physostigmia).  Of  this  alkaloid  1-5  milligrammes  (023  gr), 
injected  under  the  skin  of  a  guinea-pig,  produced  palsy  of  the  hind  legs  in  five 
minutes,  and  death  in  half  an  hour,  with  dilatation  of  the  pupil  at  the  time  of 
death.  It  is  said  to  be  capable  of  destroying  life  by  absorption  from  the  con- 
junctiva. A  peculiarity  of  the  alkaloid  is  that  an  aqueous  solution  of  it  or  one 
of  its  salts,  exposed  to  the  air  in  the  presence  of  potassa,  soda,  or  lime,  becomes 
red,  owing  to  the  absorption  of  oxygen.  The  colouring  matter  is  taken  up  by 
chloroform.  The  colour  is  not  permanent,  but  gradually  changes  to  yellow, 
green,  or  l)lue.  This  test  will  detect  less  than  the  100-thousandth  part  of  the 
alkaloid.  The  same  property  is  possessed  by  the  alcoholic  extract  of  the  bean. 

Effects  on  the  System.  The  bean  is  the  only  part  known  to  possess  medicinal 
properties.  The  shell  is  not  without  influence  on  the  animal  system,  as  shown 
by  experiments  upon  rabbits  made  by  Dr.  Fraser,  who  found  it  to  purge,  increase 
the  flow  of  urine,  and  produce  temporary  paralysis  of  the  extremities,  but  without 
loss  of  consciousness;  and,  though  a  quantity  of  extract  equivalent  to  a  drachm 
of  the  shell  was  given,  it  did  not  cause  death.  The  kernel,  however,  is  by  far 
the  most  active  part,  as  a  rabbit  was  killed  by  five  and  a  half  grains  of  it.  The 
most  prominent  effects  of  this  part  of  the  bean  were  obviously  on  the  spinal 
marrow,  and,  as  believed  by  Dr.  Fraser,  of  a  depressing  character.  They  were 
paralysis,  loss  of  reflex  action,  contraction  of  the  pupil,  occasionally  evacuation 
of  the  bowels,  with  retention  of  consciousness  until  all  power  of  expression 
ceased.  Immediately  after  death  the  pupils  dilated.  No  changes  of  structure 
were  discoverable  which  could  explain  the  phenomena.  The  brain  and  spinal 
marrow  were  apparently  normal,  and  the  heart  full  of  blood.  Similar  effects 
were  produced  by  topical  application.  The  function  of  the  part  was  suspended. 
The  cardiac  action  and  the  vermicular  movements  of  the  bowels  ceased  by  con- 
tact with  the  poison;  and  a  little  of  it  applied  to  the  eye,  produced  contraction 
of  the  pupil  of  that  eye,  but  not  of  both.  The  general  conclusions  of  Dr.  Fraser 
were,  that  the  kernel  has  a  depressing  action  on  the  spinal  cord,  causing  death 
by  paralysis,  in  some  instances  of  the  respiratory  muscles,  in  others  of  the  heart. 
One  of  the  most  interesting  results  of  his  experiments  appears  to  be,  that  the 
integument  of  the  seed,  though  possessing  in  a  slight  degree  the  powers  of  the 
kernel  over  the  nervous  system,  differs  from  it  in  being  actively  cathartic. 

In  reference  to  the  effects  of  the  medicine  upon  the  human  system,  much  yet 
remains  to  be  learned.  It  was  known  that  the  beans  used  by  the  natives  as  an 
ordeal,  when  given  in  a  certain  quantity,  generally  proved  fatal,  and  the  in- 
dividual only  escaped  when  they  provoked  vomiting,  which  was  rare.  A  draught 
containing  19  seeds  pounded  and  infused  in  water  killed  a  man  in  an  hour.  It 
would  be  a  subject  of  interesting  inquiry,  whether  the  integuments  might  not, 
in  certain  quantities,  act  energetically  as  an  emetic  as  well  as  cathartic;  and 
whether  the  escape  of  the  accused  person,  in  some  instances,  might  not  be  owing 
to  the  accidenl^al  or  contrived  exhibition  of  a  larger  than  ordinary  proportion 
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of  this  part  of  the  seeds.  Dr.  Christison  took  nbont  12  grains  of  the  kernel, 
which  ill  15  iniimte.s  produced  giddiiies.s  and  a  feeling  of  torpidity,  followed  by 
^'reut  weukness  and  faintiieK.s,  paleness  of  the  surfjKre,  extreme  weakness  and 
irre'jfularity  of  the  pulse,  and  indisposition  or  inal)ility  to  make  voluntary  mus- 
cular etfnrt.  There  was  no  pain  or  other  uneasiness,  except  the  feeling  of  pros- 
tration and  some  nausea,  and  the  intellect  was  normal.  In  two  hours  after  the 
poison  was  swallowed,  drowsiness  occurred,  l)ut  no  stupor.  Dr.  Fraser  experi- 
enced from  smaller  doses  effects  of  a  similar  character,  with  temporary  dimness 
of  vision.  Tiie  heart  apj)oar8  to  be  somewhat  variously  affected,  sometimes  act- 
injDT  irregularly  or  tumultuously,  and  sometimes  less  frequently.  A  peculiar 
epigastric  sensation  is  generally  experienced  as  the  first  symptom,  about  five 
minutes  after  the  taking  of  the  medicine,  gradually  increasing,  and  becoming  at 
length  almost  painful.  This  continues  at  intervals  for  a  consideral)le  time,  is 
after  a  little  while  attended  witli  some  dyspnoea;  and  then  dizziness  and  feeble- 
ness of  the  extremities  are  experienced. 

On  the  whole,  it  would  appear  that  the  calabar  bean  is  a  direct  sedative  to 
the  spinal  marrow,  thus  producing  muscular  debility  or  relaxation,  and  when 
largely  given,  causing  even  palsy;  and  in  poisonous  doses  acting  by  paralyzing 
the  heart  and  respiratory  muscles.  It  produces  no  loss  of  consciousness  or  stupor, 
and  thus  differs  from  the  cerebral  sedative.  Besides  its  action  as  a  spinal  seda- 
tive, it  is  more  or  less  irritant  to  the  alimentary  canal,  often  vomiting  or  purg- 
ing, and  thereby  saving  life  when  taken  in  poisonous  quantities.  Seventy  cases 
of  children  are  related,  who  ate  more  or  less  of  some  beans  on  their  arrival  from 
Africa  at  the  wharves  of  Liverpool,  in  all  of  whom  vomiting  was  brought  on 
either  by  the  poison  itself,  or  by  emetics  administered,  except  in  a  single  case; 
and  that  case  was  the  only  one  that  proved  fatal.  The  nausea  and  vomiting 
came  on  in  about  30  minutes;  the  nervous  symptoms,  as  trembling,  dizziness, 
and  loss  of  muscular  power,  in  less  than  an  hour.  In  the  fatal  ca.=e  four  ker- 
nels had  been  eaten.  Ordinarily  in  cases  of  death  from  calabar  bean  there  are 
no  positive  post-mortem  phenomena;  the  brain  and  spinal  marrow  being  free 
from  congestion.  The  remedies  in  cases  of  poisoning  are  emetics,  as  sulphate 
of  zinc  and  ipecacuanha;  and  stimulants  to  support  the  vital  actions. 

The  most  interesting  effect  of  the  calabar  bean,  so  far  as  its  practical  appli- 
cation is  concerned,  is  that  of  contracting  the  pupil;  an  effect  resulting  either 
from  its  internal  or  local  use.  It  is  most  conveniently  obtained  by  introducing 
a  drop  of  watery  solution  of  the  alcoholic  extract  into  the  eye.  Only  the  eye 
operated  on  is  in  this  case  affected.  It  is  highly  probable  that  the  effect  is  pro- 
duced by  a  debilitating  or  paralyzing  influence  on  the  spinal  centres,  whereby 
the  action  of  the  expanding  fibres  is  suspended,  and  the  contractile  influence 
from  the  cerebral  centres  is  left  unimpeded.  Another  effect  on  the  eye,  more 
recently  noticed,  is  the  contraction  of  the  ciliary  muscle,  which  regulates  the 
accommodating  power  of  the  organ.  Credit  is  especially  due  to  Dr.  T.  A.  Rob- 
ertson, of  Edinburgh,  for  calling  attention  to  this  influence  of  the  calabar  bean. 
{Ed.  Med.  Journ.,  March,  18G3,  p.  815.)  By  this  influence  on  the  accommoda- 
tion of  the  eye,  distant  olyects  become  indistinct,  are  apparently  magnified,  and 
seem  nearer;  and  Dr.  Robertson  noticed  that  this  effect  was  produced  sooner 
and  ceased  sooner  than  th^t  upon  the  pupil.  The  eye  in  its  normal  state  thus 
becomes  near-sighted  undef  the  influence  of  the  bean.  In  both  these  respects 
there  is  a  strong  contrast  between  the  actions  of  the  calabar  bean  and  bello 
donna;  one  being  exactly  antagonistic  of  the  other;  as  belladonna  produces 
dilatation  of  the  pupil,  probably  by  relaxing  the  contractile  power  from  the 
cerebral  centres,  and  at  the  same  time  relaxes  the  ciliary  muscles.  It  does  not 
follow  that  the  operation  of  the  bean  is  positively  stimulant  any  more  upon  the 
ciliary  muscles  than  upon  the  contractile  muscles  of  the  iris.  It  may  in  both 
cases  be  considered  as  diminishing  or  paralyzing  a  power  which  in  the  normal 
state  balances  the  stimulant  influence  of  the  brain.  The  practical  application 
of  these  properties  of  the  calabar  bean  is  obvious;  and  it  is  uow  considerably 
used  whenever  the  indication  is  presented  either  for  producing  contraction  of 
the  pupil,  or  increasing  the  power  of  accommodation  of  the  eye  to  distances. 
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Therapeutic  Use.  In  regard  to  the  general  therapeutic  application  of  the 
calabar  bean  little  has  been  decidedly  determined.  From  its  extraordinary  seda- 
tive influence  on  the  spine  it  would  seem  to  be  indicated  in  all  cases  of  ab- 
normal excitement  or  irritation  of  the  spinal  marrow,  especially  in  tetanus lind 
the  poisonous  effects  of  strychnia.  Even  in  the  earlier  stages  of  paralysis  induced 
by  active  congestion  or  irritation  of  the  spinal  marrow,  its  depressing  influence 
on  the  cord  is  obviously  called  for.  Facts  have  not  yet  been  sufficiently  ac- 
cumulated to  justify  a  positive  statement  as  to  its  therapeutic  virtues.  Yet 
reports  are  favourable  as  to  its  powers  in  tetanus.  Dr.  Fraser  reports  eleven 
cases  in  which  the  calabar  bean  was  used;  and  of  these  only  two  ended  fatally, 
{Am.  Journ.  of  Med.  Sol,  Oct.  1868,  p.  563.) 

The  bean  may  be  used  in  the  form  of  tincture  or  alcoholic  extract.  The  dose 
of  the  kernel  would  be  two  or  three  grains,  to  begin  with,  and  increased  if 
necessary.  But  it  is  seldom  used  in  this  way.  A  strong  tincture  may  be  made 
by  percolation  with  alcohol,  of  which  five  minims  shall  represent  three  grains 
of  the  bean,  and  a  tincture  of  this  strength  is  recommended  by  Dr.  Fraser.  The 
same  writer  obtained  about  4  percent,  of  extract  by  exhausting  the  kernel  with 
alcohol.  The  dose,  therefore,  of  alcoholic  extract  should  not  exceed  one-twenty 
fourth  of  that  of  the  kernel,  or  one-eighth  of  a  grain.  In  tetanus.  Dr.  Fraser 
recommends  the  alcoholic  extract,  either  in  pill  or  dissolved  in  diluted  alcohol, 
in  the  proportion  of  32  grains  to  the  fluidounce.  He  advises  that  the  treatment 
should  be  commenced  by  subcutaneous  injection  with  one-third  of  a  grain,  re- 
peated every  two  hours,  until  the  system  is  decidedly  affected,  and  then  to  ad- 
minister the  remedy  in  three  times  the  dose  by  the  mouth.  (Am.  Journ.  of  Med. 
Sci.,  Oct.  1868,  p.  563.)  The  Br.  Pharmacopoeia  directs  an  alcoholic  extract, 
of  which  the  dose  is  from  one-sixteenth  to  one-fourth  of  a  grain. 

For  application  to  the  eye  Dr.  Robertson  employed  an  alcoholic  extract  mixed 
with  water  so  as  to  make  liquid  preparations  of  different  strengths,  one  minim 
representing  half  a  grain,  two  grains,  or  four  grains.  He  found  these  to  begin  to 
affect  the  power  of  accommodation  in  10  minutes,  and  to  produce  the  full  effect 
in  20  or  30  minutes.  They  were  also  wholly  unirritating  to  the  eye.  They  did 
not,  however,  keep  well,  and  he  afterwards  abandoned  them  for  preparations 
made  by  suspending  the  extract  in  simple  syrup.  But  it  would  seem  best  to 
keep  the  extract  perfectly  dry,  and  mix  it  with  a  little  water  when  wanted.  This 
extract  dissolves  freely  in  glycerin ;  and  a  solution  of  two  and  a  half  grains  in 
100  minims  of  that  liquid  perfectly  pure  has  been  found  to  answer  in  practice. 
(Pharm.  Journ.,  July,  1863,  p.  26.)  Another  method  of  application  is  to  im- 
pregnate paper  by  immersing  it  three  or  four  times  in  a  concentrated  tincture 
of  the  bean,  allowing  it  to  dry  after  each  immersion,  and  placingwithin  the  lower 
lid  a  piece  of  the  paper  thus  prepared,  about  one-eighth  of  an  inch  square. 

Off".  Prep.  Extractum  Physostigmatis,  Br.  W. 

PHYTOLACCA  BACCA.  U.S.  Secondary. 
Poke  Berry. 
The  berries  of  Phytolacca  decandra.  TJ.  S. 

PHYTOLACCA  RADIX.  U.S.  Secondary. 
Poke  Root. 

The  root  of  Phytolacca  decandra,  U.  S. 

Phytolacca.  Sex.  Syst.  Decandria  Decagynia.  —  Nat.Ord.  Phytolaccacese, 

Gen.  Ch.  Calyx  none.  Petals  five,  calycine.  Berry  superior,  ten-celled,  ten- 
seeded.  Willd. 

Phytolacca  decandra.  Willd.  Sp.  Plant,  ii.  822 ;  Bigelow,  Am.  Med.  Bot.  1, 
39  ;  Barton,  Med.  Bot.  ii,  213.  This  is  an  indigenous  plant,  with  a  large  peren- 
nial root,  often  five  or  six  inches  in  diameter,  divided  into  two  or  three  pria- 
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cipal  branches,  soft,  flonliy,  fibroim,  whitish  within,  and  covered  with  a  brown- 
ish cuticle.  Tlje  stems,  whicjj  are  annual,  frequently  grow  to  the  heij^ht  of  six 
or  eigiit  feet,  and  divide  into  nunu-rous  spreadirjg  branches.  They  are  round, 
very  smooth,  green  when  young,  but  purple  after  the  berries  have  ripened.  The 
loaves  arc  scattered,  ovate-oblong,  entire,  pointed,  smooth,  ribbed  beneath,  and 
on  short  footstalks.  The  flowers  are  numerou.s,  small,  and  in  long  racemes, 
which  are  sometimes  erect,  sometimes  drooping.  The  corolla  consists  of  Ove 
ovate,  concave,  whitish  petals,  folding  inwards  The  germ  is  green.  There  are 
ten  stamens,  anil  the  same  number  of  pistils.  The  raceme  of  flowers  becomes  a 
cluster  of  dark  purple,  almost  black,  shining  berries,  flattened  above  and  below, 
and  divided  into  ten  cells,  each  containing  one  seed. 

The  poke  is  abundant  in  all  parts  of  the  United  States,  flourishing  along 
fences,  by  the  borders  of  woods,  and  especially  in  newly  cleared  and  unculti- 
vated fields.  It  also  grows  spontaneously  in  the  north  of  Africa  and  the  south  of 
Kurope,  where,  however,  it  is  supposed  to  have  been  introduced  from  America. 
Its  flowers  begin  to  appear  in  July,  and  the  fruit  ripens  in  autumn.  The  mag- 
nitude of  the  poke-weed,  its  large  rich  leaves,  and  its  beautiful  clusters  of  purple 
berries,  often  mingled  upon  the  same  branch  with  the  green  unripe  fruit,  and 
the  flowers  still  in  bloom,  render  it  one  of  the  most  striking  of  our  native  plants. 
The  young  shoots  are  much  used  as  food  early  in  the  spring,  boiled  in  the  man- 
ner of  spinage.  The  ashes  of  the  stems  and  leaves  contain  a  very  large  propor- 
tion of  potassa,  yielding,  according  to  Braconnot,  not  less  than  42  per  cent,  of 
the  pure  caustic  alkali.  In  the  plant  the  potassa  is  neutralized  by  an  acid 
closely  resembling  the  malic,  though  dififering  from  it  in  some  respects.  The 
leaves,  berries,  and  root  are  used,  but  the  two  latter  only  are  mentioned  in  the 
Pharmacopoeia.  The  root  is  most  active.  It  should  be  dug  up  late  in  Novem- 
ber, cut  into  thin  transverse  slices,  and  dried  with  a  moderate  heat.  As  its  vir- 
tues are  diminished  by  keeping,  a  new  supply  should  be  procured  every  year. 
The  berries  should  be.  collected  when  perfectly  ripe,  and  the  leaves  about  the 
middle  of  summer,  when  the  footstalks  begin  to  redden. 

The  berries  contain  a  succulent  pulp,  and  yield  upon  pressure  a  large  quan- 
tity of  fine  purplish-red  juice.  They  have  a  sweetish,  nauseous,  slightly  acrid 
taste,  with  little  odour.  The  colouring  principle  is  evanescent,  and  cannot  be 
applied  to  useful  purposes  in  dyeing,  from  the  difficulty  of  fixing  it.  Alkalies 
render  it  yellow;  but  the  original  colour  is  restored  by  acids.  The  juice  con- 
tains saccharine  matter,  and,  after  fermenting,  yields  alcohol  by  distillation. 

The  dried  root  is  of  a  light  yellowish-brown  colour  externally,  very  much 
wrinkled,  and,  when  in  transverse  slices,  exhibits  on  the  cut  surface  numerous 
concentric  rings,  formed  by  the  projecting  ends  of  fibres,  between  which  the  in- 
tervening matter  has  shrunk  in  drying.  The  structure  internally  in  the  older 
roots  is  firm  and  almost  ligneous;  the  colour  yellowish-white,  alternating  with 
darker  circular  layers.  There  is  no  smell.  The  taste  is  slightly  sweetish,  and 
at  first  mild,  but  followed  by  a  sense  of  acrimony.  The  active  matter  is  imparted 
to  boiling  water  and  alcohol.  From  the  analysis  of  Mr.  Edward  Donnelly,  the 
root  appears  to  contain  tannic  acid,  starch,  gum,  sugar,  resin,  fixed  oil,  and 
lignin,  besides  various  inorganic  substances.  {Am.  Journ.  of  Pharm.,  xv.  169.) 

Medical  Properties  and  Uses.  Poke  is  emetic,  purgative,  and  somewhat  nar- 
cotic. As  an  emetic  it  is  very  slow  in  its  operation,  frequently  not  beginning  to 
vomit  in  less  than  one  or  two  hours  after  it  has  been  taken,  and  then  continuing 
to  act  for  a  long  time  upon  both  the  stomach  and  bowels.  The  vomiting  pro- 
duced by  it  is  said  not  to  be  attended  with  much  pain  or  spasm  ;  but  narcotic 
eflects  have  been  observed  by  some  physicians,  such  as  drowsiness,  vertigo,  and 
dimness  of  vision.  In  overdoses  it  produces  excessive  vomiting  and  purging, 
attended  with  great  prostration  of  strength,  and  sometimes  with  convulsions. 
A  ca.se  is  recorded  in  the  Stethoscope  for  March,  1852  (ii.  134),  by  Dr.  Geo.  F. 
Terrill,  of  Hanover  Co.,  Ya.,  in  which  death  was  produced  in  a  woman  by  eat- 
ing a  double  handful  of  the  berries.  Free  purgation  followed  upon  the  first  day, 
after  which  coma  set  in,  with  great  prostration,  though  death  did  not  occur  until 
43 
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after  the  sixth  day.  Dr.  A.  W.  Griggs,  of  West  Point,  Georgia,  has  reported 
the  case  of  a  child,  six  years  old,  who,  after  having  swallowed  two  or  three 
fluidrachms  of  a  tincture  of  the  root,  was  seized  in  less  than  an  hour  with  tonic 
spasm  of  the  muscles;  the  extremities  being  stiff,  the  hands  clenched,  the  feefex- 
tended  and  toes  flexed,  and  the  trunk  in  a  condition  of  opisthotonos.  Under  the 
application  of  cups  to  the  head  and  spine,  cold  to  the  scalp,  and  a  sinapism  over 
the  spine,  the  spasms  were  relieved,  and  recovery  took  place.  {N.  Orleans  Med. 
and  Surg.  Journ.,  A.D.  1866,  xix.  255  ;  from  Atlanta  Med.  and  Surg.  Journ., 
July,  1866.)  If  there  was  no  other  cause  to  which  these  symptoms  could  be  as- 
cribed, poke  root  must  be  considered  as  having  before  unsuspected  powers;  for, 
though  considered  narcotic,  we  have  seen  no  proof  from  any  other  source  that  it 
is  a  spinal  irritant.  Poke  root  has  been  proposed  as  a  substitute  for  ipecacuanha ; 
but  the  slowness  and  long  continuance  of  its  action,  and  its  tendency  to  purge, 
w^holly  unfit  it  for  the  purpose.  In  small  doses  it  acts  as  an  alterative,  and  has 
been  highly  recommended  in  the  treatment  of  chronic  rheumatism.  Dr.  C.  S. 
Fenner,  of  Memphis,  Tennessee,  has  found  it  highly  useful,  as  an  internal  remedy, 
in  granular  conjunctivitis,  especially  in  preventing  therelapsestowhich  the  affec- 
tion is  so  liable.  The  dose  of  the  powdered  root,  as  an  emetic,  is  from  ten  to 
thirty  grains;  as  an  alterative,  from  one  to  five  grains.  A  saturated  tincture  of 
the  berries  maybe  given  in  rheumatic  cases,  in  the  dose  of  a  fluidrachm,  three 
times  a  day.  Dr.  Fenner  uses  a  saturated  decoction,  of  which  he  gives  a  wine- 
glassful  every  two  or  three  hours.  A  strong  infusion  of  the  leaves  or  root  has 
been  recommended  in  piles.  An  ointment,  prepared  by  mixing  a  drachm  of  the 
powdered  root  or  leaves  with  an  ounce  of  lard,  has  been  used  with  advantage 
in  psora,  tinea  capitis,  and  some  other  forms  of  cutaneous  disease.  Dr.  H.  G. 
Carey,  of  Dayton,  Ohio,  has  cured  three  cases  of  sycosis,  and  one  of  favus,  by 
the  local  use  of  a  decoction  of  the  root.  (  Va.  Med.  Journ.,  Aug.  1856,  p.  144.) 
It  occasions  at  first  a  sense  of  heat  and  smarting  in  the  part  to  which  it  is  ap- 
plied. An  extract  made  by  evaporating  the  expressed  juice  of  the  recent  leaves 
has  been  used  for  the  same  purposes,  and  acquired  at  one  time  considerable 
repute  as  a  remedy  in  cancer  W. 

PIMENTA.  U.jS.,Br. 
Pimento. 

The  unripe  berries  of  Eugenia  Pimenta.  U.  S.  The  dried  unripe  berries  of 
the  Allspice  tree,  Eugenia  Pimenta.  Br. 

Allspice,  Jamaica  pepper ;  Piment,  Poivre  de  la  Jamaique,  Fr.;  Nelkenpfeffer,  Germ.; 
Pimenti,  Hal.;  Pimienta  de  la  Jamaica,  Span. 

Myrtus.  Sex.  Syst.  Ic'osandria  Monogynia.  —  Nat.  Ord.  Myrtaceae. 

Gen.  Gh.  Calyx  five-cleft,  superior.  Petals  five.  Berry  two  to  five-celled, 
many-seeded.  Willd. 

Myrtus  Pimenta.  Willd.  Sp.  Plant,  ii.  973;  Woodv.  Med.  Bot.  p.  541, 1. 194. 
—  Eugenia  Pimenta.  De  Cand.  Prodrom.  iii.  285;  Lindley,  Flor.  Med.  p.  76. 
This  is  a  beautiful  tree,  about  thirty  feet  high,  with  a  straight  trunk,  much 
branched  above,  and  covered  with  a  very  smooth  gray  bark.  Its  dense  and  ever- 
verdant  foliage  gives  it  at  all  times  a  refreshing  appearance.  The  leaves,  which 
are  petiolate,  vary  in  shape  and  size ;  but  are  usually  about  four  inches  long, 
elliptical,  entire,  blunt  or  obtusely  pointed,  veined,  and  of  a  deep  shining  green 
colour.  The  flowers  are  small,  without  show,  and  disposed  in  panicles  upon 
trichotomous  stalks,  which  usually  terminate  the  branches.  The  fruit  is  a  spher- 
ical berry,  crowned  with  the  persistent  calyx,  and  when  ripe  is  smooth,  shining, 
and  of  a  black  or  dark-purple  colour.  The  tree  exhales  an  aromatic  fragrance, 
especially  during  the  summer  months,  when  in  flower.     ' 

It  is  a  native  of  the  West  Indies,  Mexico,  and  South  America,  and  is  abun- 
dant in  Jamaica,  whence  its  fruit  received  the  name  of  Jamaica  pepjjer.  The 
berries  are  the  officinal  part.  They  are  gathered  after  having  attained  their  full 
size,  but  while  yet  green,  and  are  carefully  dried  in  the  sun.  When  sufficiently 
dry,  they  are  put  into  bags  and  casks  for  exportation. 
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Properties.  The  berries,  as  they  roach  us,  are  of  different  sizes,  usually  about 
as  lar;4o  us  a  small  pea,  round,  wrinkled,  umhilicatcat  the  sunnnit,  of  a  browniBli 
colour,  and  when  broken  jjresent  two  cells,  each  contaitunj?  ablack  hemispherical 
seed.  Tiiey  have  a  frnj^'rant  ocbmr,  thou/;lit  to  rescndjie  that  of  a  nuxture  of  cin- 
namon, cl(»ves,  and  nutinea:.  llenco  the  name  of  allApicc,  by  which  they  are  best 
known  in  this  country.  Their  taste  is  warm,  aromatic,  pungent,  and  slightly 
astringent.  They  impart  their  flavour  to  water,  and  all  their  virtues  to  alcohol. 
The  infusion  is  of  a  brown  colour,  and  reddens  litmus  paper.  They  yield  a  vola- 
tile oil  by  distillation.  (See  Oleum  Piinentae.)  lionastre  obtained  from  them  a 
volatile  oil,  a  green  fixed  oil,  a  fatty  substance  in  yellowish  flakes,  tannin,  gura, 
resin,  uncrystallizul)Ie  sugar,  colouring'  matter,  malic  and  gallic  acids,  saline 
matters,  m<tisture,  and  lignin.  The  green  oil  has  the  burning  aromatic  taste  of 
j)imeiito,  and  is  suppo.sed  to  be  the  acrid  principle.  Upon  this,  therefore,  to- 
gether with  the  volatile  oil,  the  medical  i>roperties  of  the  berries  depend;  and, 
as  thes«  two  principles  exist  most  largely  in  the  shell  or  cortical  portion,  this 
I)art  is  most  eflicient.  According  to  Bonastn-,  the  shell  contains  10  per  cent,  of 
the  volatile,  and  8  of  the  fixed  oil,  the  .seeds  only  5  per  cent,  of  the  former,  and 
25  of  tne  latter.  IJerzelius  considers  the  green  fixed  oil  of  Bonastre  as  a  mix- 
ture of  volatile  oil,  resin,  fixed  oil,  and  perhaps  a  little  chlorophyll. 

Medical  Properties  and  Uses.  Pimento  is  a  warm,  aromatic  stimulant,  u.sed 
in  medicine  chiefly  as  an  adjuvant  to  tonics  and  purgatives,  the  taste  of  which 
it  serves  to  cover;  while  it  increases  their  warmth,  and  renders  them  more  ac- 
ceptable to  the  stomach.  It  is  particularly  useful  in  cases  attended  with  much 
flatulence.  It  is,  however,  much  more  largely  employed  as  a  condiment  than  as 
a  medicine.  The  dose  is  from  ten  to  forty  grains.  A  tincture  of  pimento  has 
been  recommended  as  a  local  application  in  chilblains. 

0(f.Prep.  Aqua  Pimeutse,  Br.;  Oleum  Pimontae;  Syrupus  Rhamni,  Br. 

W. 

PIPER.  U.S. 
Black  Pepper. 

The  berries  of  Piper  nigrum.  U.  S. 

Of.  Syn.  PIPER  NIGRUM.  Black  Pepper.  The  dried  unripe  berries  of 
Piper  nigrum.  Br. 

Poivrc,  Fr.;  Schwarzcr  Pfeffer,  Oerm.;  Genieine  pepor,  Dutch;  Pepe  nero,  Ifal.;  Pimi- 
t'litn  ncgr&jSpan  ;  Fifil  iiswud,.<4ra6.;  Jjuda,  Malay ;  ^tiaricha,  Javan.;  Siihiui,  Falembantj. 

Piper.  See  CUBEBA. 

Piper  nigrum.  Willd  Sp.  Plant,  i.  159;  Woodv.  Med.  Bot.  p.  721,  t,  246; 
Carson,  Illust  of  Med.  Bot.  ii.  38,  pi.  83.  The  pepper  vine  is  a  perennial  plant, 
with  a  round,  smooth,  woody,articulated  stem.swellingnear  the  joints,  branched, 
and  from  eight  to  twelve  feet  or  more  in  length.  The  leaves  are  entire,  broad- 
ovate,  acuminate,  seven-nerved,  coriaceous,  very  smooth,  of  a  dark-green  colour, 
and  attached  by  strong  sheath-like  footstalks  to  the  joints  of  the  branches.  The 
flowers  are  small,  whitish,  sessile,  covering  thickly  a  cylindrical  spadix,  and  suc- 
ceeded by  globular  berries,  which  are  red  when  ripe. 

The  plant  grows  wild  in  Cochin-China  and  various  parts  of  India.  It  is  cul- 
tivated on  the  coast  of  Malabar,  in  the  peninsula  of  Malacca,  in  Siam,  Sumatra, 
Java,  Borneo,  the  Philippines,  and  many  other  places  in  the  East.  The  best 
l)epper  is  said  to  be  produced  in  Malabar ;  but  Europe  and  America  derive  their 
chief  supplies  from  Sumatra  and  Java.  It  appears  to  have  been  introduced  into 
the  West  Indies;  as  a  specimen  of  black  pepper  was  seen  by  the  author,  at  the 
International  Exhibition  in  London,  in  1862,  among  the  products  of  Trinidad. 
The  plant  is  propagated  by  cuttings,  and  is  supported  by  props,  or  trees  planted 
for  the  purpose,  upon  which  it  is  trained.  In  three  or  four  years  from  the  period 
of  planting,  it  begins  to  bear  fruit.  The  berries  are  gathered  before  they  are  all 
perfectly  ripe,  and,  upon  being  dried,  become  black  and  wrinkled. 

While  pepper  is  the  ripe  berry,  deprived  of  its  skin  by  maceration  in  water 
and  subsequent  friction,  and  afterwards  dried  in  the  sun.  It  has  less  of  the 
peculiar  virtues  of  the  spice  than  the  black  pepper,  and  is  seldom  employed. 
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Properties.  The  dried  berries  are  about  as  large  as  a  small  pea,  externally 
blackish  and  wrinkled,  internally  whitish,  of  an  aromatic  smell,  and  a  hot,  pun- 
gent, almost  fiery  taste.  They  yield  their  virtues  partially  to  water,  entirely  to 
alcohol  and  ether.  Pelletier  found  them  to  contain  a  peculiar  crystalline  matter 
called  piperin,  an  acrid  concrete  oil  or  soft  resin  of  a  green  colour,  a  balsamic 
volatile  oil,  a  coloured  gummy  substance,  an  extractive  matter  like  that  found  in 
leguminous  plants  capable  of  being  precipitated  by  infusion  of  galls,  starch,  a 
portion  of  bassorin,  tartaric  and  malic  acids,  lignin,  and  various  salts.  Piperin 
was  discovered  by  Professor  (Ersted,  of  Copenhagen,  who  considered  it  an  or- 
ganic alkali,  and  the  active  principle  of  pepper.  Pelletier,  however,  utterly 
denied  its  alkaline  nature  and  medical  activity,  and  ascribed  all  the  effects,  sup- 
posed to  have  been  obtained  from  it,  to  a  portion  of  the  acrid  concrete  oil  with 
which  it  is  mixed  when  not  very  carefully  prepared.  When  perfectly  pure, 
piperin  is  in  colourless  transparent  crystals,  according  to  Pelletier  without  taste, 
fusible  at  212°,  capable  of  being  sublimed  under  favourable  circumstances  in 
perfect  crystals  (Waddington,  Pharm.  J.  and  Trans.,  March,  1868,  p.  415),  in- 
soluble in  cold  water,  slightly  soluble  in  boiling  water  which  deposits  it  upon 
cooling,  soluble  in  alcohol,  ether,  and  acetic  acid,  decomposed  by  the  concen- 
trated mineral  acids,  with  the  sulphuric  becoming  of  a  blood-red  colour,  with 
the  nitric,  first  of  a  greenish-yellow,  then  orange,  and  ultimately  red.  Christi- 
son,  however,  states  in  his  Dispensatory,  that  the  whitest  crystals  he  had  been 
able  to  obtain  were  still  acrid,  and  emitted  an  irritating  vapour  when  thrown 
on  heated  iron.  As  ordinarily  procured  the  crystals  are  yellow.  Piperin  con- 
sists of  carbon,  hydrogen,  nitrogen,  and  oxygen ;  and  its  formula,  according  to 
Wertheim,  is  C^^Hg^NjOj^.*  It  is  obtained  by  treating  pepper  with  alcohol, 
evaporating  the  tincture  to  the  consistence  of  an  extract,  submitting  the  ex- 
tract to  the  action  of  an  alkaline  solution  by  which  the  oleaginous  matter  is 
converted  into  soap,  washing  the  undissolved  portion  with  cold  water,  sepa- 
rating the  liquid  by  filtration,  treating  the  matter  left  on  the  filter  with  alcohol, 
and  allowing  the  solution  thus  obtained  to  evaporate  spontaneously,  or  by  a 
gentle  heat.  Crystals  of  piperin  are  deposited,  and  may  be  purified  by  alternate 
solution  in  alcohol  or  ether,  and  crystallization.  The  taste  and  medicinal  activity 
of  pepper  probably  depend  mainly  on  the  concrete  oil  or  resin,  and  on  the  vola- 
tile oil.  The  concrete  oil  is  of  a  deep-green  colour,  very  acrid,  and  soluble  in 
alcohol  and  ether.  The  volatile  oil  is  limpid,  colourless,  becoming  yellow  by 
age,  of  a  strong  odour,  and  of  a  taste  less  acrid  than  that  of  pepper  itself.  It 
consists  of  ten  eqs.  of  carbon  and  eight  of  hydrogen,  and  forms  a  liquid,  but 
not  a  concrete  compound  with  muriatic  acid. 

Medical  Properties  and  Uses.  Black  pepper  is  a  warm  carminative  stimu- 
lant, capable  of  producing  general  arterial  excitement,  but  acting  with  greater 
proportional  energy  on  the  part  to  which  it  is  applied.  Prom  the  time  of  Hip- 
pocrates it  has  been  employed  as  a  condiment  and  medicine.  Its  chief  medicinal 

*  An  interesting  chemical  investigation  into  the  nature  of  piperin  has  been  made  by 
Wertheim,  the  result  of  which  is  that  it  probably  consists  of  a  vohitile  alkaline  principle 
(Ci-JI^X),  combined  with  an  electro-negative  compound  (CjgHggNOjg),  which,  however,  is 
thus  far  hypothetical.  The  former  is  obtained  by  distilling  piperin  mixed  with  soda  and 
liydrate  of  lime,  at  a  temperature  between  300°  and  320°.  It  is  considered  by  Wertheim 
as  identical  with. picolin,  previously  obtained  by  Dr.  Anderson  from  the  reaction  of  nitric 
acid  on  piperin,  and  described  by  him  in  a  paper  presented  at  the  meeting  of  the  British 
Association,  at  Edinburgh, in  1850.  (Che)n.Go.z.,Au.<j;.  1849,  p.  809 ;  {rom  Liebig' s  Annnlen.) 
M.  Cahours  has  since  repeated  the  experiments  of  Wprtheim,  and  obtained  the  same  alka- 
line principle,  which  he  names plperidinj  and  of  which  he  gives  the  formula  CjoH^N,  since 
changed  by  Wertheim  to  CijHijN.  According  to  M.  Cahours,  itisacolourless  liquid,  having 
a  mixed  odour  of  ammonia  and  pepper,  a  very  caustic  taste,  and  a  strong  alkaline  action. 
It  is  soluble  in  water  in  all  proportions,  and  forms  crystallizable  salts  with  several  acids. 
[Ibid.,  May  1, 1852,  p.  167.)  When  piperin  is  heated  with  potassa,  it  yields,  among  other 
products,  a  peculiar  acid,  which  has  received  the  name  of  piperic  acid.  [Chem.  Gaz.,  Jan.  1, 
1858,  p.  7.) 

In  the  Pharmaceutical  Journal  (June,  1860,  p.  605)  is  a  description  by  Mr.  Evans  of  the 
microscopic  structure  of  pepper,  to  which  it  vmy  possibly  be  desirable  to  recur  in  instances 
of  supposed  adulteration. 
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application  Is  to  excite  the  languid  stomach  and  correct  flatulence.  It  was 
lotijr  since  ttccawionnlly  adniiniHttTod  for  the  cure  of  internuttents;  but  its  eni- 
jiloynuMit  for  liiis  purpose  had  passed  from  the  profession  to  the  vulj^ar,  till  a 
ft'W  years  sine*-  revived  by  an  Italian  physi<'ian,  to  be  ajfain  consigned  to  forget- 
fulness.  Piperin  has  also  been  employed  in  tlie  same  complaint,  and  has  even 
been  thouji-ht  superior  to  sulphate  of  quinia;  but  ex|)erience  has  not  confirmed 
this  favourable  opinion.  That,  in  its  impure  state,  when  mixed  with  a  portion 
(»f  the  acrid  i)rinciple,  it  will  occasionally  cure  intermittents,  there  can  be  no 
<loubt;  but  it  is  not  comparable  to  the  preparations  of  bark,  and  is  probably 
less  active  than  the  alcoholic  extract  of  pepper.  Jn  intermittent  fever,  when  the 
stomach  is  not  duly  susceptible  to  the  action  of  quinia,  as  sometimes  in  drunk* 
ards,  pepper  may  be  found  a  useful  adjuvant  to  the  more  powerful  febrifuge. 
The  dose  of  pepper  is  from  five  to  twenty  grains.  It  mny  be  given  whole  or  in 
jiowder;  but  is  more  energetic  in  the  latter  state.  Piperin  has  been  given  in 
iloses  varying  from  one  to  six  or  eight  grains. 

Piper  lonyiim,  though  no  longer  officinal,  deserves  a  Ijrief  notice  here,  if  for 
nothing  else,  on  account  of  its  former  position  in  medicine.  This  species  of  Piper 
differs  from  its  congeners  in  having  its  lower  leaves  cordate,  petiolate,  seven- 
nerved,  its  upper  oblong- cordate,  sessile,  and  five-nerved;  its  flowers  in  dense, 
short,  terminal,  and  nearly  cylindrical  spikes;  and  its  fruit,  consisting  of  very 
small  one-seeded  berries  or  grains,  embedded  in  a  pulpy  matter.  It  is  a  native  of 
Southeastern  Asia,  and  is  produced  abundantly  in  Bengal  and  other  parts  of 
Hindostan.  The  fruit  is  green  when  immature,  and  becomes  red  as  it  ripens  It 
is  gathered  in  the  former  state,  as  it  is  then  hotter  than  when  perfectly  ripe.  The 
whole  spike  is  taken  from  the  plant,  and  dried  in  the  sun.  Long  pepper,  as  the 
fruit  is  called,  is  cylindrical,  an  inch  or  more  in  length,  indented  on  its  surface, 
of  a  dark-gray  colour,  a  weak  aromatic  odour,  and  a  pungent  fiery  taste.  M. 
Dulong  found  its  chemical  composition  to  be  closel}^  analogous  to  that  of  black 
pepper.  Like  that  it  contains  piperin,  a  concrete  oil  or  soft  resin  upon  which 
its  burning  acrimony  depends,  and  a  volatile  oil  to  which  it  probably  owes  its 
odour.  Its  medical  virtues  are  essentially  the  same  as  those  of  black  pepper; 
but  it  is  considered  inferior  to  that  spice,  and  is  seldom  used. 

Off.  Prep.  Confectio  Piperis,  Br.;  Oleoresina  Piperis,  U.S.;  Pulvis  Opii 
Compositus,  Br.  W. 

PIX  BURGUNDICA.  U.S., Br. 

Burgundy  Pitch. 

The  prepared  concrete  juice  of  Abies  excelsa.  U.  S.  A  resinous  exudation 
from  the  stem  of  the  Spruce  Fir,  Abies  excelsa.  Br. 

Poix  de  Bourjijogne,  Poix  jaune,  Poix  blanche,  Fr.;  Burgundisches  Pech,  Oerm. 

The  genus  Pinus  of  Linnaeus  has  been  divided  into  three  genera,  viz.,  Pinus, 
Abie.'i,  and  Larix;  the  first  including  the  pines,  the  second  the  firs  and  spruces, 
and  the  third  the  larches;  and  the  division  is  recognised  in  this  work. 

Abies.  Sex.  Syst.  Monoecia  Monadelphia. — Nat.  Ord.  Pinaceae  or  Coniferae. 

Gen.  Ch.  Male  flowers.  Ca/.tm.s  solitary,  not  racemose ;  /Sca/es  staminife- 
rous  at  the  apex.  Stamens  two,  with  one-celled  anthers.  Females.  Catkins 
simple.  Ovarieti  two.  Stigmas  glandular.  Cone  with  imbricated  scales,  which 
are  thin  at  the  apex,  and  rounded.  Cotyledons  digitate-partite.  Leaves  solitary 
in  each  sheath.  De  Cand. 

Abies  excelsa.  De  Candolle.  —  A.  communis.  Ijowdon^s  3ncyc.  of  Plants. — 
Pinus  Abies.  Willd.  Sp.  Plant,  iv.  506 ;  Woodv,  Med.  Bot.  p.  4,  t.  2.  The  Nor- 
way spruce  is  a  very  lofty  tree,  rising  sometimes  one  hundred  and  fifty  feet 
in  height,  with  a  trunk  from  three  to  live  feet  in  diameter.  The  leaves,  which 
stand  thickly  upon  the  branches,  are  short,  obscurely  four-cornered,  often  curved, 
of  a  dusky-green  colour,  and  shining  on  the  upper  surface.  The  male  aments 
are  purple  and  axillary,  the  female  of  the  same  colour,  but  usually  terminal.  The 
fruit  is  in  pendent,  purple,  nearly  cylindrical  strobiles,  the  scales  of  which  are 
oval,  pointed,  and  ragged  at  the  edges. 
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This  tree  is  a  native  of  Europe  and  Northern  Asia.  Though  designated  as 
the  source  of  Burgundy  pitch,  it  furnishes  but  a  part  of  the  substance  sold  under 
that  name  by  the  druggists.  Tingley  asserts  that  the  real  Burgundy  pitch  is 
obtained  from  the  Abies  picea,  or  European  silver  fir  tree.  According  to  Geiger, 
who  is  probably  correct,  it  is  procured  from  both  species.  To  obtain  the  pitch, 
portions  of  the  bark  are  removed  so  as  to  lay  bare  the  wood,  and  the  flakes  of 
concrete  resinous  matter  which  form  upon  the  surface  of  the  wound,  having  been 
detached  by  iron  instruments,  are  melted  with  water  in  large  boilers,  and  then 
strained  through  coarse  cloths.  It  is  called  Burgundy  pitch  from  the  province 
of  that  name  in  the  east  of  France.  We  are  told  that  the  greater  portion  is 
collected  in  the  neighbourhood  of  Neufchatel.  According  to  Mr.  Daniel  Han- 
bury,  however,  it  is  no  longer  brought  from  Switzerland,  being  supplied  to 
commerce  partly  from  Baden  and  Austria  in  Germany,  and  partly  from  Finland, 
where  it  is  largely  produced.  (Chem.  New^,  Oct.  4,  1867,  p.  181.) 

From  various  species  of  pine,  in  different  parts  of  Europe,  a  similar  product 
is  obtained  and  sold  by  the  same  name.  It  is  prepared  by  removing  the  juice 
which  concretes  upon  the  bark  of  the  tree,  or  upon  the  surface  of  incisions, 
called  galipot  by  the  French,  and  purifying  it  by  melting,  and  straining  either 
through  cloth  or  a  layer  of  straw.  A  factitious  Burgundy  pitch  is  made  by 
melting  together  common  pitch,  rosin,  and  turpentine,  and  agitating  the  mixture 
with  water,  which  gives  it  the  requisite  yellowish  colour.  Its  odour  is  different 
from  that  of  the  genuine.  Mr.  Hanbury  gives  as  a  test  of  true  Burgundy  pitch 
that  it  is  almost  entirely  soluble  in  twice  its  weight  of  glacial  acetic  acid,  while 
the  factitious  similarly  treated  forms  a  turbid  mixture,  which  quickly  separates 
into  a  thick  oily  liquid  above,  and  a  bright  solution  below.  (Ibid.,  loc.  citat.) 

As  brought  to  this  country,  Burgundy  pitch  is  generally  mixed  with  impuri- 
ties, which  require  that  it  should  be  melted  and  strained  before  being  used.  In 
its  pure  state  it  is  hard,  brittle,  quite  opaque,  of  a  yellowish  or  brownish-yellow 
colour,  and  a  weak,  terebinthinate  taste  and  odour.  It  is  very  fusible,  and  at  the 
heat  of  the  body  softens  and  becomes  adhesive.  It  differs  from  turpentine  in 
containing  a  smaller  proportion  of  volatile  oil. 

Medical  Properties  and  Uses.  Applied  to  the  skin  in  the  shape  of  a  plaster, 
Burgundy  pitch  acts  as  a  gentle  rubefacient,  producing  a  slight  inflammation  and 
serous  effusion  without  separating  the  cuticle.  Sometimes  it  excites  a  papillary 
or  vesicular  eruption ;  and  we  have  known  it  to  act  upon  the  surface  as  a  violent 
poison,  giving  rise  to  severe  pain,  swelling,  and  redness,  followed  by  vesication 
and  even  ulceration.  It  is  used  chiefly  in  chronic  rheumatic  pains,  and  in  chronic 
affections  of  the  chest  or  abdomen,  which  call  for  a  gentle  but  long-continued 
revulsion  to  the  skin.  A  plaster  of  Burgundy  pitch  has  been  found  very  useful 
in  malignant  pustules.  (Ann.  de  Therap.,  A.  D.  1860,  p.  103.) 

Off.  Prep.  Emplastrum  Antimonii,  C/.  *S.;  Emplast.  Ferri;  Emplast.  Galbani 
Coiiip.,  U.  S  ;  Emplast.  Opii,  U.  S.;  Emplast.  Picis,  Br.;  Emplast.  Picis  Bur- 
gundicse,  U.S.;  Emplast.  Picis  cum  Cantharide,  U.  S.  W. 

PIX  CANADENSIS.  U.S. 
Canada  Pitch. 

The  prepared  concrete  juice  of  Abies  Canadensis.  U  S. 

Abies.    See  PIX  BURGUNDICA. 

Abies  Canadensis.  Michaux,  iV.  Am.  Sylv.  iii.  185.  —  Pinus  Canadensis. 
Willd.  Sjy.  Plant,  iv.  505.  This  is  the  hemlock  spruce  of  the  United  States 
and  Canada.  When  of  full  growth  it  is  often  seventy  or  eighty  feet  high,  with 
a  trunk  two  or  three  feet  in  diameter,  and  of  nearly  uniform  dimensions  for  two- 
thirds  of  its  length.  The  branches  are  slender,  and  dependent  at  their  extremi- 
ties. The  leaves  are  very  numerous,  six  or  eight  lines  long,  flat,  denticulate, 
and  irregularly  arranged  in  two  rows.  The  strobiles  are  ovate,  little  longer 
than  the  leaves,  terminal,  and  pendulous. 

The  tree  is  abundant  in  Canada,  Nova  Scotia,  and  the  more  northern  parts 
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of  New  Kagland;  and  is  found  in  the  elevated  and  mountainous  regions  of 
till)  Middle  States.  Its  burk  abounds  in  the  astringent  principle,  and  is  much 
used  for  tunning  in  the  northern  parts  of  tlio  United  States.  Au  extract  is 
made  from  the  l)ark  for  tanning,  which  is  prepared  In'  evaporation  in  vacuo, 
and  is  said  by  Mr.  N.  Spenee  Tliomas,  wlio  prepares  it,  to  have  a  close  resem- 
blance to  extract  of  rhatany,  and  is  proposed  l)y  him  as  a  medicine  applicable 
to  similar  purposes.  It  no  doubt  contains  tannic  acid  largely.  (Am.Joarn.  of 
J'harm.,  May,  18CG,  p.  214  )  The  tree  contains  nmch  le.ss  juice  than  some  other 
of  the  Pinacete;  and  very  little  (lows  from  incisions  mode  into  its  trunk,  liut  in 
the  trees  which  iiave  attained  their  full  growth,  and  are  about  or  have  begun 
to  decay,  the  juice  exudes  spontaneously,  and  hardens  upon  the  bark,  in  con- 
sequence of  the  partial  evaporation  or  oxidation  of  its  volatile  oil.  The  bark 
thus  encrusted  is  stripped  from  the  tree,  broken  into  pieces  and  boiled  in  water. 
The  pitch  melts,  rises  to  the  surface,  is  skimnied  oil',  and  is  still  further  puri- 
fied by  a  second  boiling  in  water.  It  is  brought  to  Philadelphia  from  the  north 
of  Pennsylvania,  in  dark-coloured  brittle  masses,  which,  on  being  broken,  ex- 
hibit numerous  minute  fragments  of  bark  interspersed  through  their  substance. 
From  these  it  is  purified  in  the  shops,  by  melting  and  straining  through  linen 
or  canvas.  (Ellis,  Journ.  of  Phil .  Col.  of  P harm.,  ii.  18.)  Another  mode  of 
collecting  it  is  to  make  incisions  into  the  body  of  the  tree,  and  to  remove  the 
juice  as  it  exudes.  (Stearns,  Am.  Journ.  of  Fharm.,  Jan.  1860,  p.  29.) 

Thus  prepared  it  is  hard,  brittle,  quite  opaque,  of  a  dark  yellowish-byown 
colour,  becoming  still  darker  by  exposure  to  the  air,  of  a  weak  peculiar  odour, 
and  scarcely  any  taste.  It  softens  and  becomes  adhesive  with  a  moderate  heat, 
and  melts  at  198°  P.  Its  constituents  are  resin  and  a  minute  proportion  of  vola- 
tile oil.  It  is  commonly  known  by  the  incorrect  name  oi  hemlock  gum. 

Medical  Properties  and  Usea.  Canada  pitch  is  a  gentle  rubefacient,  closely 
analogous  to  Burgundy  pitch  in  its  properties,  and  employed  for  precisely  the 
same  purposes.  It  is,  however,  more  readily  softened  by  heat,  and  is  sometimes 
almost  too  soft  for  convenient  application  at  the  temperature  of  the  body.  A 
volatile  oil  obtained  from  Abies  Canadensis,  and  called  oil  of  spruce,  or  oil  of 
hemlock,  has  been  employed  to  produce  abortion,  with  the  eflFect  of  endanger- 
ing the  life  of  the  female.  (J.  S.  Paige,  N.  Y.  Journ.  of  Med.,  viii.  184.) 

Off.  Prep.  Emplastrum  Picis  Canadensis,  U.  S.  W. 

PIX  LIQUIDA.  U.S., Br. 
Tar. 

The  impure  turpentine  procured  by  burning  from  the  wood  of  Pinus  palustris 
and  of  other  species  of  Pinus.  U.  S.  A  bituminous  liquid,  obtained  from  the 
wood  of  Pinus  sylvestris  and  other  Pines,  by  destructive  distillation.  Br. 

Goudron,  Fr.;  Theer,  Germ.;  Pece  liquida,  JtaL;  Alquitran,  Span. 

The  tar  used  in  this  country  is  prepared  from  the  wood  of  various  species  of 
pine,  particularly  Pinus  palustris  of  the  Southern  States.  (See  Terehinthina.) 
The  dead  wood  is  usually  selected,  because,  when  vegetation  ceases,  the  resinous 
matter  becomes  concentrated  in  the  interior  layers.  The  wood  is  cut  into  billets 
of  a  convenient  size,  which  are  placed  together  so  as  to  form  a  large  stack  or 
pile,  and  then  covered  with  earth  as  in  the  process  for  making  charcoal.  The 
stack  is  built  upon  a  small  circular  mound  of  earth  previously  prepared,  the 
summit  of  which  gradually  declines  from  the  circumference  to  the  centre,  where 
a  cavity  is  formed,  communicating  by  a  conduit  with  a  shallow  ditch  suiTound- 
ing  the  mound.  Fire  is  applied  through  an  opening  in  the  top  of  the  pile,  and 
a  slow  combustion  is  maintained,  so  that  the  resinous  matter  may  be  melted  by 
the  heat.  This  runs  into  the  cavity  in  the  centre  of  the  mound,  and  passes 
thence  by  the  conduit  into  the  ditch,  whence  it  is  transferred  into  barrels.  Im- 
mense quantities  of  tar  are  thus  prepared  in  North  Carolina  and  the  south- 
eastern parts  of  Virginia,  sufiBcient,  after  supplying  our  own  consumption,  to 
aflford  a  large  surplus  for  exportation.  Considerable  quantities  of  tar  have  been 
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prepared  also  in  the  lower  parts  of  New  Jersey,  in  some  portions  of  New  Eng- 
land, and  in  Pennsylvania  west  of  the  Alleghany  mountains,  from  the  Pinus 
rigida,  or  pitch  pine,  and  perhaps  from  some  other  species. 

Properties.  Tar  has  a  peculiar  empyreumatic  odour,  a  bitterish,  resinous, 
somewhat  acrid  taste,  a  colour  almost  black,  and  a  tenacious  consistence  inter- 
mediate between  that  of  a  liquid  and  solid.  It  consists  of  resinous  matter, 
united  with  acetic  acid,  oil  of  turpentine,  and  various  volatile  empyreumatic 
products,  and  coloured  with  charcoal.  By  distillation  it  yields  an  acid  liquor 
called  pyroUgneous  acid  (see  Acidum  Aceticum),  and  an  empyreumatic  oil 
called  oil  of  tar ;  and  what  is  left  behind  \s pitch.  The  empyreumatic  oil  has 
been  ascertained  by  Dr.  Reichenbach,  of  Moravia,  to  contain,  besides  oil  of  tur- 
pentine, six  distinct  principles,  which  he  has  named  paraffin,  eupion,  creanote, 
picamar,  capnomor,  and  pitiacal.  Of  these,  only  picamar  and  creasote  merit 
particular  attention  ;  the  former  as  the  principle  to  which  tar  owes  its  bitterness, 
the  latter  as  the  one  upon  which  it  probably  depends  chiefly  for  its  medical  vir- 
tues. (See  Creasotum.)  Tar  yields  a  small  proportion  of  its  constituents  to 
water,  which  is  thus  rendered  medicinal,  and  is  employed  under  the  name  of  tar 
water.  It  is  dissolved  by  alcohol,  ether,  and  the  volatile  and  fixed  oils. 

The  pitch,  left  after  the  evaporation  of  tar,  was  formerly  officinal,  with  the 
British  Colleges,  under  the  names  of  Pix  nigra,  Pix  arida,  or  simply  Pix,  but 
has  been  omitted  in  the  present  British  Pharmacopoeia.  It  has  a  shining  frac- 
ture; softens  and  becomes  adhesive  with  a  moderate  heat,  melts  in  boiling  water, 
and  consists  of  the  resin  of  the  pine  unaltered,  and  of  various  empyreumatic 
resinous  products  which  have  received  the  name  of  pyretin.  (Berzelius,  Tra?'^. 
de  Ghim.,  vi.  641  and  680.)  It  appears  to  be  very  gently  stimulant  or  tonic, 
and  has  been  used  internally  in  ichthyosis  and  other  cutaneous  diseases,  and  re- 
cently with  great  advantage  in  piles.  The  dose  is  from  ten  grains  to  a  drachm 
given  in  pills.    Pitch  is  also  used  externally  in  the  form  of  ointment. 

Medical  Properties  and  Uses.  The  medical  properties  of  tar  are  similar  to 
those  of  the  turpentines.  It  is  occasionally  used  with  advantage  in  chronic  ca- 
tarrhal affections,  and  complaints  of  the  urinary  passages.  Little  benefit  can  be 
expected  from  it  in  genuine  phthisis,  in  the  treatment  of  which  it  was  formerly 
recommended.  Dr.  Bateman  employed  it  advantageously  as  an  internal  remedy 
in  ichthyosis.  It  has  also  been  used  advantageously,  in  the  same  way,  in  the 
form  of  tar-water  for  the  cure  and  prevention  of  furuncles.  Its  vapour,  inhaled 
into  the  lungs,  has  been  found  serviceable  in  numerous  cases  of  bronchial  dis- 
ease. Its  effects  in  this  way  are  most  conveniently  obtained  by  placing  a  cup 
containing  tar  or  oil  of  tar  in  a  small  water-bath,  over  a  common  nurse-lamp, 
and  thus  impregnating  the  air  of  the  chamber.  Externally  applied,  in  the  state 
of  ointment,  tar  is  a  very  efficient  remedy  in  tinea  capitis  or  scaldhead,  and  in 
some  cases  of  psoriasis ;  and  has  been  used  with  advantage  in  foul  or  indolent 
ulcers,  and  some  other  affections  of  the  skin.  Some  prefer  for  the  same  pur- 
pose a  mixture  of  glycerin  and  tar.* 

It  may  be  used  in  the  form  of  tar-water  (see  Infusum  Picis  Liquidse),  or  in 
substance  made  into  pills  with  wheat  flour,  or  mixed  with  sugar  in  the  form 
of  an  electuary.  The  dose  is  from  half  a  drachm  to  a  drachm,  and  may  be  re- 
peated so  as  to  amount  to  three  or  four  drachms  daily,  f 

Off.  Prep.  Infusum  Picis  Liquidse,  U.  S.;  Unguentum  Picis  Liquidse.    W. 

*  Olycerated  Tar.  The  following  formula  has  been  recommended.  Take  of  tar  and 
glycerin,  each,  six  troyounces,  and  of  starch,  in  powder,  two  drachms.  Mix  the  starch 
thoroughly  with  the  glycerin  previously  warmed,  then  add  the  tar,  and  heat  quickly  to 
212°.  Strain  if  necessary,  andstir  the  mixture  while  cooling.  [Pharm.  Journ.,  Sejtt.  1862.) 

f  Tar  Beer  or  Wine  of  Tar.  A  preparation  under  this  name.has  been  used  to  some  ex- 
tent in  Philadelphia  in  pulmonary  affections.  The  following  is  the  formula  recommended 
by  Prof.  Procter.  Take  o? ground  malt,  honey,  and  tar,  each,  a  pound;  yeasthsA?  a  pint. 
Mix  the  malt  and  honey  with  six  pints  of  water  in  an  earthen  vessel;  keep  the  mixture 
for  three  hours,  with  occasional  stirring,  at  the  temperature  of  150°  P.,  then  allow  it  to 
cool  to  80°,  and  add  the  yeast.  Sustain  the  fermentation  for  36  hours  by  a  heat  between 
70°  and  80°,  then  decant* the  supernatant  liquid,  add  the  tar  gradually  to  the  dregs,  stir- 
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PLUMBUM. 
Lead. 

Plomb,  Fr.;  Biol,  Oerm.;  Lood,  Dutch ;  Piombo,  Jtal.;  Plomo,  Span.;  Chumbo,  Port. 

Lead  is  not  officinal  in  its  metallic  state,  but  enters  into  a  number  of  im- 
portant medicinal  preparations.  It  occurs  in  nature  an  an  oxide,  as  a  sulphuret 
called  galena,  and  in  saline  combination,  forming  the  native  sulphate,  phos- 
phate, carbonate,  chromate,  molybdate,  tungstate,  and  arseniato  of  lead.  The 
o.xide  is  rare,  but  galena  is  exceedingly  abundant,  and  is  the  ore  from  which 
nearly  all  the  lead  of  commerce  is  extracted.  The  process  of  extraction  consists 
in  melting  the  ore  in  contact  with  charcoal.  The  richest  and  most  extensive 
mines  of  galena  are  found  in  this  country.  The  lead  region  of  the  United  States 
extends  in  length  from  the  Wisconsin  in  the  north  to  the  Red  River  of  Arkansas 
in  the  south,  and  in  breadth  about  one  hundred  and  fifty  miles. 

Properties.  Lead  is  a  soft,  bluish-gray,  and  very  malleable  metal,  presenting 
a  bright  surface  when  newly  melted  or  cut.  It  has  a  perceptible  taste,  and  a 
peculiar  smell  when  rubbed.  It  undergoes  but  little  change  in  the  air,  but  is 
acted  on  by  the  combined  influence  of  air  and  rain-water,  which  give  rise  to  a  hy- 
drated  protoxide,  which  is  afterwards  changed,  in  part,  into  carbonate,  by 
absorbing  carbonic  acid  from  the  atmosphere ;  and  if  in  water,  the  carbonate 
is  imparted  to  it  in  the  state  of  bicarbonate,  which  renders  the  liquid  poisonous. 
This  chemical  effect  on  the  metal  is  greater  in  proportion  as  the  water  is  purer. 
(See  page  137.)  Aqueous  vapour  passed  through  leaden  pipes  has  a  similar 
corroding  effect,  which  is  greater  as  the  lead  is  purer.  (Am.  Journ.  of  Pharm., 
Nov.  1863,  p.  507.)  Spring  and  river  water  act  on  lead  differently;  the  lead  be- 
coming slowly  oxidized,  and  covering  itself  with  a  black  coating  of  suboxide, 
which  adheres  strongly  to  the  metal,  and  thus  in  some  measure  protects  the 
water.  (Langlois,  Journ.  de  Pharm.  et  de  Chim.,  4e  ser.,  ii.  29.)  M.  Stalmann 
has  satisfied  himself  by  experiment,  that  an  extremely  minute  quantity  of  am- 
monia or  of  nitric  acid  will  very  much  promote  the  action  of  water  upon  lead; 
a  millionth  of  ammonia  being  sufficient  for  the  purpose.  (Ibid.,  iv.  467.)  Me- 
tallic lead  seems  to  be  liable  to  the  attacks  of  certain  insects,  which  bore  into 
and  sometimes  through  it,  not  using  it  as  food,  but  apparently  in  search  of 
secure  places  of  retreat  for  future  development.  A  knowledge  of  this  fact 
may  sometimes  be  important.  (Am.  Journ.  of  Pharm.,  Jan.  1865,  p.  72.) 
Its  sp.  gr.  is  114,  melting  point  about  612°,  andeq.  1035.  Exposed  to  a  stream 
of  oxygen  on  ignited  charcoal,  it  burns  with  a  blue  flame,  throwing  off  dense 
yellow  fumes.  The  best  solvent  of  lead  is  nitric  acid;  but  the  presence  of  sul- 
phuric acid  destroys,  and  that  of  muriatic  acid  lessens  its  solvent  power,  on 
account  of  the  insolubility  of  the  sulphate  and  chloride  of  lead.  Lead  forms  five 
oxides,  a  dioxide,  protoxide,  sesquioxide,  deutoxide,  and  red  oxide.  The  diox- 
ide consists  of  two  equivalents  of  lead  and  one  of  oxygen.  The  protoxide,  called 
in  commerce  massicot,  may  be  obtained  by  calcining,  in  a  platinum  crucible, 
the  subnitrate  of  lead,  formed  by  precipitating  a  solution  of  the  nitrate  by  am- 
monia. On  a  large  scale  it  is  manufactured  by  exposing  melted  lead  to  the  action 
of  the  air.  Its  surface  becomes  encrusted  with  a  gray  pellicle,  which,  being 
scraped  off,  is  quickly  succeeded  by  another;  and  the  whole  of  the  metal,  being 

ring  constantly,  so  as  to  make  a  uniform  mixture,  and  return  the  decanted  fluid  to  the  ves- 
sel. Stir  the  whole  occasionally  for  a  week,adding  water  to  preserve  the  measure ;  then  strain 
with  strong  expression,  allow  the  expressed  liquor  to  stand  until  it  becomes  nearly  clear 
by  subsidence,  and  finally  filter  through  paper.  (Am.  Journ.  of  Pharm.,  xxii.  111.) 

A  Syrup  of  Tar  is  prepared  by  Mr.  Thos.  A.  Lancaster  in  the  following  manner.  Take 
of  tincture  of  tar  (made  in  the  proportion  of  two  troyounces  of  tar  to  a  pint  of  alcohol)  f^ij, 
carbonate  of  magnesia  ,^j  or  q.  s.,  white  sugar  Ibj  avoird.  Kub  the  tincture  thoroughly  with 
the  carbonate  ;  addhalf  a  pint  of  water  gradually ;  then  filter,and,  when  the  liquid  ceases  to 
pass,  pour  water  into  the  filter  till  the  product  measures  half  a  pint;  lastly,  add  the  sugar 
and  aissolvo  it  by  means  of  a  gentle  neat.  The  syrup  may  be  given  in  the  dose  of  half 
an  ounce  or  an  ounce.  (Ibid.,  Nov.  1859,  p.  boS.)—Note  to' the  twelfth  edition. 
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in  this  way  successively  presented  to  the  air,  becomes  converted  into  a  green- 
ish-gray powder,  consisting  of  protoxide  and  metallic  lead.  This,  by  exposure 
to  a  moderate  heat,  absorbs  more  oxygen,  and  is  converted  wholly  into  pro- 
toxide. This  oxide  has  a  yellow  colour,  and  is  the  only  oxide  of  lead  capable 
of  forming  salts  with  the  acids.  It  consists  of  one  eq.  of  lead  103-5,  and  one 
of  oxygon  8=  llTo.  A  variety  of  the  protoxide,  called  litharge,  is  very  much 
used  in  pharmacy,  and  is  officinal  in  all  the  Pharmacopceias.  (See  Plumbi  Oxi- 
dum.)  The  sesquioxide,  discovered  by  Winckelblech,  is  unimportant.  The  deut- 
oxide,  called  also  puce  oxide  from  its^ea-brown  colour,  may  be  obtained  by 
treating  red  lead  with  nitric  acid.  The  acid  takes  up  the  protoxide  and  leaves 
the  deutoxide,  which  may  be  purified  by  washing  with  boiling  water.  A  more 
productive  process  is  to  precipitate  four  parts  of  acetate  of  lead  by  three  of  car- 
bonate of  soda,  and  then  to  pass  into  the  thin  pasty  mass  of  carbonate  of  lead 
a  stream  of  chlorine,  which  converts  the  protoxide  of  the  carbonate  into  the 
brown  deutoxide.  (F.  Wohler.)  Solution  of  chlorinated  soda  may  be  conveni- 
ently employed  to  furnish  the  necessary  chlorine.  (F.  F.  Mayer,  Am.  Journ.  of 
Pharm.,  Sept.  1856,  410.)  Deutoxide  of  lead  is  a  tasteless  powder,  of  a  dark- 
brown  colour.  When  heated  to  redness  it  loses  half  its  oxygen  and  becomes 
protoxide.  It  consists  of  one  eq.  of  lead  103-5,  and  two  of  oxygen  16=119  5. 
The  red  oxide,  called  in  commerce  uninium  or  red  lead,  is  described  under 
another  head.  (See  Plumbi  Oxidum  Pubrum.)  Lead  combines  with  iodine, 
forming  the  officinal  iodide  of  lead.  The  acetate,  carbonate,  and  nitrate  are  also 
officinal. 

The  best  tests  of  lead  are  sulphuretted  hydrogen,  and  a  solution  of  iodide  of 
potassium.  The  former  produces  a  black  precipitate  of  sulphuret  of  lead,  the 
latter,  a  yellow  one  of  iodide  of  lead. 

Medical  Properties  and  Uses.  The  eifects  of  lead  in  its  various  combina- 
tions are  those  of  a  sedative  and  astringent.  It  is  used  internally  for  reducing 
the  action  of  the  heart  and  arteries,  and  for  restraining  inordinate  discharges: 
and  externally  as  an  abater  of  inflammation.  When  introduced  into  the  system 
in  a  gradual  manner  with  the  food  or  drinks,  or  by  w^orking  in  the  metal,  or 
when  taken  in  small  and  frequently  repeated  doses,  it  acts  injuriously  on  the 
nervous  system,  producing  a  peculiar  colic,  called  lead  colic,  sometimes  apo- 
plectic symptoms,  and  occasionally  palsy,  which  is  almost  always  partial,  and 
affects  for  the  most  part  the  upper  extremities.  Amaurosis  has  sometimes  been 
traced  to  the  poisonous  action  of  lead.  In  some  instances  salivation  occurs; 
and,  according  to  Dr.  Henry  Burton,  the  constitutional  effects  of  the  metal  are 
indicated  by  a  narrow  lead-blue  line  at  the  edge  of  the  gum,  round  two  or  more 
of  the  teeth,  as  a  constant  and  early  sign.  According  to  Mialhe,  lead  gains  ac- 
cess to  the  circulation  by  means  of  the  chlorides  of  the  alkalifiable  metals  in  the 
alimentary  canal,  which  form  with  the  lead  a  soluble  double  chloride  of  lead 
and  potassium,  or  of  lead  and  sodium.  The  treatment  necessary  in  lead  colic 
is  given  under  Carbonate  of  Lead.  Lead  palsy  is  usually  attended  with  dyspep- 
sia, constipation,  tendency  to  colic,  lassitude,  and  gloominess  of  mind,  and  is 
best  treated,  after  the  elimination  of  the  lead,  by  tonics,  aperients,  exercise, 
and  avoidance  of  the  cause  of  the  disease.  The  acute  poisonous  effects  of  the 
lead  preparations  are  to  be  combated  by  emetics  if  free  vomiting  has  not  pre- 
viously occurred,  by  purges  of  sulphate  of  magnesia  or  sulphate  of  soda,  and 
by  opium.  These  sulphates  are  supposed  to  act  as  antidotes  by  forming  sulphate 
of  lead.  It  is  probable  that  they  lessen  the  poisonous  effects  of  the  soluble  salts 
of  lead ;  but  the  sulphate,  though  insoluble  in  water,  may  be  to  some  extent  so- 
luble in  the  gastric  juice ;  and,  as  to  its  external  use  in  the  form  of  ointment, 
it  has  been  found  by  Flandin  to  prove  poisonous  to  the  inferior  animals. 

For  the  purpose  of  eliminating  lead  from  the  system,  warm  sulphuretted  hatha 
are  useful,  formed  by  dissolving  four  ounces  of  sulphuret  of  potassium  in  thirty 
gallons  of  water,  in  a  wooden  tub.  These  baths  cause  discoloration  of  the  skin, 
from  the  formation  of  sulphuret  of  lead,  and  should  be  repeated  every  few  days, 
until  this  effect  ceases  to  be  produced.  During  each  bath,  the  patient  should  be 
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well  washed  with  softp  ftjid  water  with  the  aid  of  a  flcslj-hrush,  in  order  to  re- 
move the  discoloration.  liy  proeeedinp  in  this  way,  the  lead  on  the  Hkin,  or  in 
its  |u)res,  is  rendered  insoluble  and  inert,  and  at  the  same  time  removed.  Dr. 
Melsens  praises  iodide  of  potassium  as  a  means  of  Beparating  lead  from  the 
tissues,  acting  by  rendering  the  metal  soluble,  and  separating  it  principally  by 
the  urine.  (See  PotanHii  lodidum.) 

Orlila  has  determined,  by  experiments  on  dogs,  the  appearance  exhibited  by 
the  mucous  membrane  of  the  stomach,  after  the  use  of  small  doses  of  the  salts 
of  lead.  After  tin;  action  of  such  doses  for  two  hours,  dull  white  points  are 
visible  on  the  meml)rane,  sometimes  in  rows  and  sometimes  disseminated,  and 
evidently  consisting  of  the  metal,  united  with  the  organic  tissue.  If  the  animal 
be  allowed  to  live  for  four  days,  the  same  spots  may  be  seen  with  the  magnifier; 
and  if  sulphuretted  hydrogen  bo  applied  to  the  surface,  they  are  instantly  black- 
ened. (Archives  Oen.,  3e  ser.,  iv.  244.) 

According  to  M.  Gendrin,  sulphuric  acid,  prepared  like  lemonade,  and  used 
both  internally  and  externally,  is  a  prophylactic  against  the  poisonous  effects 
of  lead,  especially  the  lead  colic.  It  may  be  supposed  to  act  by  forming  the  com- 
paratively inert  sulphate  of  lead  with  the  poison.  Mr.  Benson,  a  manager  of 
white  lead  works  at  Birmingham,  has  tried  this  acid,  and  finds  it  a  preventive 
of  lead  colic  in  his  establishment,  where  it  was  exceedingly  prevalent  before  its 
employment.  He  uses  it  as  an  addition  to  ginger  beer,  to  which  bicarbonate  of 
soda  is  also  added  to  render  it  brisk,  but  not  in  sufficient  quantity  to  neutralize 
the  whole  of  the  acid.  On  the  other  hand,  the  powers  of  sulphuric  acid  in  pre- 
venting the  poisonous  effects  of  lead  are  positively  denied  by  Dr.  A.  Grisolle, 
Dr.  Melsens,  and  other  authorities.  Dr.  Grisolle  recommends  that  workmen 
employed  in  lead  manufactories  should  use  frequent  baths,  avoid  intemperance, 
and  always  eat  before  they  enter  upon  their  work  in  the  morning.  He  supposes 
that,  in  a  great  majority  of  cases,  the  metal  is  introduced  into  the  system  through 
the  stomach  by  means  of  the  saliva  or  food. 

According  to  MM.  Sandras  and  Bouchardat,  the  hydrated  sesquisulphuret  of 
iron  acts  as  an  antidote  to  the  salts  of  lead ;  and  its  efficacy  has  been  confirmed 
by  its  effects  in  a  case  reported  by  M.  Lepage.  (Ann.de  Therap.,  1857,  p.  224.) 
After  acute  poisoning  by  lead,  the  metal  has  been  found  in  the  liver  and  brain. 
Indeed,  it  may  be  detected  in  most  of  the  organs,  a  long  time  after  the  ingestion 
of  the  poison. 

The  following  table  embraces  all  the  officinal  preparations  of  lead. 
Plumbi  Oxidum;  Lithargyrum, /^r.  18fi4.   Oxide  of  Lead.    Litharge. 

Emnlastrum  Plumbi ;  Emplastrum  Lithargyri,  jBr.  1864.  Lead  plaster. 
Litharge  plaster.  This  plaster' is  used  as  the  basis  of  several 
other  plasters,  and  enters,  through  the  soap  plaster,  into  the 
soaj)  cerate  of  the  U.  S.  Pharm. 
Liquor  Plumbi  Subacetatis.  Solution  of  Subacetale  of  Lead.  Goulard's 
extract. 
Liquor  Plumbi  Subacetatis  Dilutus.  Diluted  Solution  of  Subacetate 

of  Lead.  Lead-water. 
Ceratum  Plumbi  Subacetatis,  U.  S.;  Unguentum  Plumbi  Subaceta- 
tis Corapositum,  Br.    Cerate  of  Subacetate  of  Lead.    Gou- 
lard's cerate. 
Plumbi  lodidum.  Iodide  of  Lead. 

Emplastrum  Plumbi  lodidi,  Br.  Iodide  of  Lead  Plaster. 
Unguentum  Plumbi  lodidi,  Br.   Ointment  of  Iodide  of  Lead. 
Plumbi  Acetas.  Acetate  of  Lead.  Sugar  of  Lead. 

Pilula  Plumbi  cum  Opio,  Br.   Pills  of  Lead  and  Opium. 
Suppositoria  Plumbi  Composita,  Br.    Compound  Lead  Suppositories. 
Unguentum  Plumbi  Acetatis,  Br.  Ointment  of  Acetate  of  Lead. 
Plumbi  Carbonas.    Carbonate  of  Lead. 

Unguentum  Plumbi  Carbonatis.     Ointment  of  Carbonate  of  Lead. 
Plumbi  Nitras.  Nitrate  of  Lead.  B. 
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PLUMBI  ACETAS.  U.  S.,  Br. 
Acetate  of  Lead.     Sugar  of  Lead. 

Saccharum  Satiirni,  Cerussa  acetala,  Lai.;  Acetate  de  plotnb,  Sucre  de  plomb,  Sel  de 
Saturne,i^r.;  Egsigsaures  Bleioxyd,  Bleizucker,  Oerm.;  Zucchero  di  Saturno,  Ital.;  Azucar 
de  plomo,  Span. 

1  n  the  British  Pharmacopoeia  the  following  formula  is  given  for  preparing  this 
salt.  "Take  of  Oxide  of  Lead,  in  fine  powder,  tiventy-four  ounces  [avoirdu- 
pois]; Acetic  Acid  two  pints  [Imperial  measure],  or  a  sufficiency;  Distilled 
Water  one  pint  [Imp.  meas.].  Mix  the  Acetic  Acid  and  the  Water,  add  the 
Oxide  of  Lead,  and  dissolve  with  the  aid  of  a  gentle  heat.  Filter,  evaporate 
till  a  pellicle  forms,  and  set  aside  to  crystallize,  first  adding  a  little  Acetic  Acid 
should  the  fluid  not  have  a  distinctly  acid  reaction.  Drain  and  dry  the  crystals 
on  filtering  paper,  without  heat."  Br.  In  the  U.  S.  Pharmacopoeia  the  salt  is 
properly  placed  in  the  catalogue  of  the  Materia  Medica. 

Preparation.  Acetate  of  lead  is  obtained  by  two  methods.  By  one  method, 
thin  plates  of  lead  are  placed  in  shallow  vessels  filled  with  distilled  vinegar,  in 
such  a  manner  as  to  have  a  part  of  each  plate  rising  above  the  vinegar ;  and 
these  are  turned  from  time  to  time,  so  as  to  bring  different  portions  of  the  metallic 
surface  in  contact  with  the  air.  The  metal,  after  having  become  protoxidized, 
dissolves  in  the  vinegar  to  saturation,  and  the  solution  is  evaporated  to  the 
point  of  crystallization.  This  process  is  a  slow  one,  but  furnishes  a  salt  which 
is  perfectly  neutral.  The  other  method  consists  in  dissolving  by  the  assistance 
of  heat,  litharge,  or  the  protoxide  of  lead  obtained  by  calcination,  in  an  excess 
of  distilled  vinegar  or  of  purified  pyroligneous  acid,  contained  in  leaden  boilers. 
The  oxide  is  quickly  dissolved,  and,  when  the  acid  has  become  saturated,  the 
solution  is  transferred  to  other  vessels  to  cool  and  crystallize.  The  crystals 
having  formed,  the  mother-waters  are  decanted,  and,  by  evaporation,  made  to 
yield  a  new  crop.  These  are  generally  yellow,  but  may  be  rendered  white  by 
repeated  solutions  and  crystallizations. 

Acetate  of  lead  is  extensively  manufactured  in  Germany,  Holland,  France, 
and  England,  as  well  as  in  the  United  States.  It  is  principally  consumed  in  the 
arts  of  dyeing  and  calico-printing,  in  which  it  is  employed  to  form  with  alum 
the  acetate  of  alumina,  to  act  as  a  mordant. 

Properties.  Acetate  of  lead  is  a  white  salt,  crystallized  in  brilliant  needles, 
which  have  the  shape  of  prisms,  terminated  by  dihedral  summits.  Its  taste  is  at 
first  sweet  and  afterwards  astringent.  Exposed  to  the  air  it  effloresces  slowly. 
It  dissolves  in  four  times  its  weight  of  cold,  and  in  a  much  smaller  quantity  of 
boiling  water.  It  is  soluble  also  in  alcohol.  Its  solution  in  common  water  is 
turbid,  in  consequence  of  the  formation  of  carbonate  of  lead  with  the  carbonic 
acid  which  such  water  always  contains.  This  turbidness  may  be  removed  by  the 
addition  of  a  small  proportion  of  vinegar,  or  of  dilute  acetic  acid.  In  pure  dis- 
tilled water,  free  from  carbonic  acid,  it  ought  to  dissolve  entirely,  and  form  a 
clear  solution.  The  commercial  acetate  is  sometimes  impure  from  the  presence 
of  sulphate  and  carbonate  of  lead.  In  purchasing  it  the  apothecary  should 
select  large  crystalline  masses.  Mr.  John  Mackay  analyzed  a  specimen  of  this 
salt,  derived  from  the  London  market,  which  contained  nearly  30  per  cent,  of 
sulphate  of  lead.  (Pkarm.  Journ.,  Jan.  1856,  p.  316.)  Sulphuric  acid,  when 
added  to  a  solution  of  acetate  of  lead,  produces  instantly  a  precipitate  of  sul- 
phate of  lead  ;  and  the  disengaged  acetic  acid  gives  rise  to  vapours  having  the 
smell  of  vinegar.  The  salt,  when  heated,  first  fuses  and  parts  with  its  water  of 
crystallization,  and  afterwards  is  decomposed,  yielding  acetic  acid  and  pyro- 
acetic  spirit  (acetone),  and  leaving  a  residue  of  charcoal  and  reduced  lead.  An 
important  property  of  sugar  of  lead  is  its  power  of  dissolving  a  large  quantity 
of  protoxide  of  lead.  (See  Liquor  Plumbi  Sabacetatis.)  It  consists  of  one  eq. 
of  acetic  acid  51,  one  of  protoxide  of  lead  111-5,  and  three  of  water  2t  =  189"5; 
and  its  formula  is  PbOjC.HjOj-f  3H0.  • 
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Jncompatihles  and  Tt'^tn,  Acetate  of  lead  is  decomposed  by  all  acidn,  and 
by  tiio.se  8(>liiblo  Halts,  the  acids  of  which  produce  with  protoxide  of  lead  iimulublo 
or  8i)arin{^ly  soluble  compounds.  Acids  of  this  character  are  the  sulphuric, 
muriatic,  citric,  and  tartaric.  It  is  also  decomposed  by  lime-water,  and  by  am- 
monia, potassa,  and  soda;  the  last  two,  if  added  in  excess,  dissolving  the  pre- 
cipitato  at  first  formed.  It  is  decomposed  by  hard  water,  in  consequence  of  the 
sulphate  of  lime  and  common  salt  which  such  water  usually  contains.  With 
sulphuretted  hydro<i;on  it  f^ives  a  black  precipitate  of  sulphuret  of  lead ;  with 
iodide  of  potassium,  a  yellow  one  of  iodide  of  lead ;  and  with  a  carl)onated 
alkali,  a  white  one  of  carbonate  of  lead.  "Thirty-eight  grains  dissolved  la 
water  require  for  complete  precipitation  200  grain-measures  of  the  volumetric 
solution  of  oxalic  acid.^^  Br. 

Medical  Properties  and  Uses.  Acetate  of  lead,  in  medicinal  doses,  is  a  power- 
ful astringent  and  sedative;  in  overdoses,  an  irritant  poison.  It  has  sometimes 
been  given  in  pretty  large  doses  in  regular  practice  without  bad  effects;  and 
cases  are  on  record  where  a  quarter  of  un  ounce  has  been  swallowed  without 
proving  fatal.  On  the  other  hand,  it  sometimes  produces  colica  pictonum,  even 
when  given  in  medicinal  doses.  It  is  proper  to  remark,  however,  that  the  im- 
mediate effects  of  an  overdose  are  often  escaped  by  prompt  and  spontaneous 
vomiting;  and  that  the  remote  constitutional  effects  are  not  apt  to  occur  so 
long  as  the  evacuations  from  the  bowels  are  not  materially  diminished.  The 
class  of  diseases  in  which  acetate  of  lead  has  been  most  frequently  used  are 
hemorrhages,  particularly  from  the  lungs,  stomach,  intestines,  and  uterus.  Its 
effect  in  restraining  the  discharge  of  blood  is  admitted  to  be  very  powerful.  It 
has  been  employed  by  Dr.  Burkart  with  supposed  benefit  in  pneumonia,  especially 
in  cases  occurring  in  the  aged,  in  which  bleeding  or  antimony  cannot  be  borne. 
It  has  also  been  used  with  advantage  in  certain  forms  of  dysentery  and  diar- 
rhoea, and  has  been  recommended  in  particular  stages  of  cholera  infantum. 
Combined  with  opium,  it  is  well  suited  to  the  treatment  of  the  diarrhoea  occur- 
ring in  phthisis.  It  sometimes  proves  a  valuable  remedy  in  checking  vomiting. 
Dr.  Irvine,  of  Charleston,  recommended  it  to  compose  the  irritability  of  the 
stomach  in  yellow  fever.  Dr.  Wood  has  employed  it  in  several  cases  of  yellow 
fever,  at  the  beginning  of  the  second  stage,  with  apparently  good  effect.  The 
dose  recommended  is  two  grains  every  two  hours,  given  steadily  until  thirty-six 
grains  have  been  taken.  Dr.  Wood  conceives  that  the  remedy  is  well  suited  to 
obviate  the  peculiar  inflammation  of  the  gastric  mucous  membrane,  and  to  pre- 
vent hemorrhage,  either  of  pure  blood,  or  of  altered  blood  in  the  form  of  black 
vomit.  (Trans,  of  the  College  of  Phys.  of  Philad.,  ii.  449.)  Dr.  Davis,  of 
Columbia,  S.  C,  has  used  acetate  of  lead  with  benefit  in  the  irritable  stomach 
attendant  on  bilious  fever.  It  has  been  much  extolled  by  the  German  practi- 
tioners, in  the  class  of  fevers  attended  with  ulcerations  of  the  intestines.  In 
some  of  these  cases  it  was  advantageously  combined  with  carbonate  of  ammonia. 
The  same  practitioners  have  strongly  recommended  it  in  aneurism  of  the  aorta, 
and  Dupuytren,  on  their  report  of  its  efficacy,  tried  it  in  several  cases,  and  with 
marked  effect  in  diminishing  the  size  of  the  aneurismal  tumour.  Dr.  Wood  has 
imitated  the  practice  in  aneurism  of  the  aorta,  and  employed  it  in  several  cases 
of  enlarged  heart,  with  encouraging  results.  In  the  treatment  of  the  latter  dis- 
ease, the  testimony  of  M.  Brachet,  of  Lyons,  is  strongly  in  favour  of  the  remedy. 
Acetate  of  lead  has  been  employed  by  Drs.  Neuhold  and  Hasserbronc,  with  re- 
markable success,  in  strangulated  hernia,  used  in  enemata,  containing  ten  grains 
of  the  salt  dissolved  in  six  fluidounces  of  tepid  water,  and  repeated  every  two 
hours.  In  mercurial  salivation,  M.  Brachet  found  it  very  efficacious,  administered 
in  grain  pills,  night  and  morning.  The  solution  is  frequently  used  as  a  collyrium ; 
and,  applied  by  means  of  cloths,  or  mixed  with  crumb  of  bread,  it  forms  a  good 
application  to  superficial  inflammation.  It  is  sometimes  advantageous  to  asso- 
ciate opium  with  the  solution,  in  which  case  the  meconate  of  morphia  of  the 
opium  is  decomposed,  with  the  result  of  forming  acetate  of  morphia  in  solution, 
aad  mecoaate  of  lead  which  precipitates.    A  convenient  lotion,  containing  an 
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excess  of  acetate  of  lead,  may  be  formed  by  adding  four  grains  of  the  acetate 
and  four  of  opium  to  a  fluidounce  of  water. 

The  practitioner  should  bear  in  mind  that,  when  long  continued  in  small  doses, 
this  medicine  is  apt  to  produce  dangerous  constitutional  effects.  These  are  chiefly 
of  two  kinds ;  1.  an  affection  of  the  alimentary  canal,  attended  with  severe  pain 
and  obstinate  constipation,  called  colica  pictonum,  or  lead  colic;  2.  a  chronic 
affection  of  the  muscles,  especially  of  the  extensors  of  the  upper  extremities, 
characterized  by  an  excessive  wasting  of  these  organs,  and  denominated  lead 
palsy.  Both  these  affections  are  apt  to  be  produced  in  those  artisans  who  work 
in  lead.  The  approach  of  these  dangerous  constitutional  symptoms  is  indicated 
by  a  narrow  lead-blue  line  at  the  edge  of  the  gums. 

The  dose  of  acetate  of  lead  is  from  one  to  three  grains,  in  the  form  of  pill, 
repeated  every  two  or  three  hours.  It  is  generally  given  combined  with  opium. 
The  solution  for  external  use  may  be  made  by  dissolving  from  two  to  three 
drachms  in  a  pint  of  water;  and,  if  it  be  wanted  clear,  a  fluidrachm  of  vinegar 
or  of  dilute  acetic  acid  may  be  added,  which  immediately  dissolves  the  carbonate 
of  lead,  to  which  its  turbidness  is  owing.  When  the  skin  is  denuded  of  the 
cuticle,  the  solution  should  be  weaker.  The  usual  strengtli  of  the  solution  as  a 
collyrium  is  from  one  to  two  grains  to  the  fluidounce  of  distilled  water. 

Off.Frep.  Liquor  Plumbi  Subacetatis;  Pilula  Plumbi  cum  Opio,  Br.;  Sup- 
positoria  Plumbi  Composita,  Br.;  Una-uentum  Plumbi  Acetatis,  Br.;  Zinci 
Acetas,  U.  S.  "  B. 

PLUMBI  CARBONAS.  U.  S.,  Br. 

Carbonate  of  Lead.  White  Lead. 

Ceruse;  Ceruse,  Carbonate  do  plomb,  Blanc  dc  plomb,  Blanc  de  ceruse,  Fr.;  Bleiweiss, 
Germ.;  Cerussa,  Lat.,  Itnl.;  Albayalde,  Sjyan. 

Preparation.  Carbonate  of  lead  is  prepared  by  two  principal  methods.  By 
one  method  it  is  obtained  bypassing  a  stream  of  carbonic  acid  through  a  solu- 
tion of  subacetate  (trisacetate)  of  lead.  The  acid  combines  with  the  excess  of 
protoxide,  and  precipitates  as  carbonate  of  lead,  while  a  neutral  acetate  remains 
in  solution.  This,  by  being  boiled  with  a  fresh  portion  of  protoxide,  is  again 
brought  to  the  state  of  subacetate,  when  it  is  treated  with  carbonic  acid  as  be- 
fore. In  this  way  the  same  portion  of  acetate  repeatedly  serves  the  purpose  of 
being  converted  into  subacetate,  and  of  being  decomposed  by  carbonic  acid. 
The  carbonate  obtained  is  washed,  dried  with  a  gentle  heat,  and  thrown  into 
commerce.  This  process,  which  produces  white  lead  of  the  first  quality,  was  in- 
vented by  Thenard,  about  the  year  1802,  and  is  that  which  is  usually  pursued 
in  France  and  Sweden. 

A  modification  of  the  process  of  Thenard  is  now  pursued  by  some  manufac- 
turers in  England.  It  consists  in  mixing  litharge  with  a  hundredth  part  of 
acetate  of  lead,  and  subjecting  the  mixture,  previously  moistened  with  very  little 
water,  to  a  stream  of  carbonic  acid.  (Pelouze.) 

The  other  method,  which  consists  in  exposing  lead  to  the  vapours  of  vinegar, 
originated  in  Holland,  and  is  usually  pursued  in  England  and  the  United  States ; 
but  in  England,  with  some  modifications  which  are  not  well  known.  We  shall 
describe  this  process  as  pursued  by  our  own  manufacturers.  The  lead  is  cast 
into  thin  sheets,  made  by  pouring  the  melted  lead  over  an  oblong  sheet-iron 
shovel,  with  a  flat  bottom,  and  raised  edges  on  its  sides,  which  is  held  in  a  slant- 
ing direction  over  the  melting-pot.  As  many  of  these  sheets  are  then  loosely 
I'olled  up  as  maybe  suflBcient  to  form  a  cylinder  five  or  six  inches  in  diameter, 
and  seven  or  eight  high,  which  is  placed  in  an  earthen  pot  containing  about  half 
a  pint  of  vinegar,  and  having  within,  a  few  inches  from  the  bottom,  three  equi- 
distant projecting  portions  in  the  earthenware,  on  which  the  cylinder  of  lead  is 
supported,  in  order  to  keep  it  from  contact  with  the  vinegar.  The  pots  thus 
prepared  are  placed  side  by  side,  in  horizontal  layers,  in  a  building  roughly 
constructed  of  boards,  with  interstices  between  them.  The  first  layer  is  covered 
with  boards,  on  which  a  stratum  of  tan.  or  of  refuse  straw  from  the  stables  is 
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8trow'i'(l;  and  fresh  layers  of  pots,  boards,  and  tan  or  straw  are  sueccKHively 
placed  until  the  litiihlinv:  is  tilled.  The  Hides  aroaIno  encioHod  with  straw.  The 
layers  of  i)Ots  contained  in  orje  buildinjf,  culled  a  stack,  are  allowed  to  n-inain 
uildisturlH'd  for  al)out  si.x  weeks,  at  the  end  of  which  time  they  are  unpacked, 
and  the  cylinder  of  sheet-lead  in  each  pot,  thouK'h  still  retaining'  its  shuj)e,  is 
found  almost  entirely  converted  into  a  Hnky,  white,  friable  8ul)Stance,  which  h 
the  white  lead.  This  is  separated  from  the  lead  yet  remaininj?  in  the  mcjtallic 
state,  prround  in  water,  whereby  it  is  washed  and  reduced  to  tine  powder,  and 
finally  dried  iu  lonj,'  shallow  reservoirs,  heated  by  steam. 

Pelouze  has  succeeded  in  explaining  all  these  processes  on  the  same  general 
principles.  In  Thenard's  process,  it  is  admitted  that  the  sanie  portion  of  acetate 
of  lead  repeatedly  unites  with  protoxide,  and  gives  it  up  again  to  carbonic  acid 
to  form  the  carbonate.  In  the  modified  English  process,  referred  to  above,  he 
supposes  that  the  one  per  cent,  of  acetate  of  lead  combines  with  sufficient  litharge 
to  convert  it  into  subacetate,  which  immediately  returns  to  the  state  of  neutral 
acetate,  by  yielding  up  its  excess  of  base  to  form  the  carbonate  with  the  carbonic 
acid.  The  acetate  is  now  ready  to  combine  with  a  fresh  portion  of  litharge,  to 
be  transferred  to  the  carbonic  acid  as  before  ;  and  thus  this  small  proportion  of 
acetate,  by  combining  with  successive  portions  of  the  litharge,  finally  causes  the 
whole  of  the  latter  to  unite  with  the  carbonic  acid.  In  the  Dutch  process,  Pe- 
louze has  rendered  it  almost  certain,  that  none  of  the  oxygen  or  carbonic  acid 
of  the  carbonate  is  derived  from  the  vinegar.  In  this  process  he  supposes  that 
the  heat,  generated  by  the  fermentation  of  the  tan  or  straw,  volatilizes  the  vine- 
gar, the  acetic  acid  of  which,  with  the  assistance  of  the  oxygen  of  the  air,  forms 
with  the  lead  a  small  portion  of  subacetate.  This,  by  reacting  with  the  carbonic 
acid,  resulting  from  the  decomposition  of  the  tan  or  straw,  or  derived  from  the 
atmosphere,  forms  carbonate  of  lead,  and  is  brought  to  the  state  of  neutral 
acetate.  The  neutral  acetate  returns  again  to  the  state  of  subacetate,  and,  by 
alternately  combining  with  and  yielding  up  the  protoxide,  causes  the  whole  of 
the  lead  to  be  finally  converted  into  carbonate. 

The  temperature  of  the  stacks  of  pots  in  the  Dutch  process  is  about  113°.  If 
it  falls  below  95°,  a  part  of  the  lead  escapes  corrosion,  and  if  it  rises  above 
122°,  the  product  is  yellow.  The  formof  acetic  acid  usually  employed  in  this 
process  is  vinegar;  but  the  variable  nature  of  that  liquid  as  to  strength  and 
purity  is  an  objection  to  its  use;  and,  accordingly,  other  forms  of  the  acid  have 
been  substituted  with  advantage;  as,  for  example,  the  purified  acetic  acid  from 
wood  in  a  diluted  state.  For  further  information  in  relation  to  the  processes 
proposed  or  pursued  for  making  white  lead,  the  reader  is  referred  to  a  paper  by 
Prof  J.  C.  Booth,  in  the  Journal  of  the  Franklin  Institute  for  Jan.  1 842. 

Still  another  method  of  manufacturing  white  lead  has  been  proposed  by  Mr. 
Peter  Spence,  having  been  brought  l)y  him  before  the  Nottingham  meeting  of 
the  British  Association.  It  has  the  recommendations  of  great  simplicity,  and 
of  being  applicable  to  ores  or  other  mixtures  of  lead  otherwise  useless.  It  is 
based  on  ihe  fact  that  oxide  and  carbonate  of  lead,  unlike  any  other  metallic 
oxide  and  carbonate,  are  dissolved  by  aqueous  solution  of  caustic  potassa  or 
soda,  but  not  of  the  carbonate  of  these  alkalies;  and  all  that  is  to  be  done  is  to 
macerate  or  boil  in  a  caustic  solution  any  impure  oxide  or  carbonate  of  lead, 
or  any  mineral  that  can  by  calcination  be  converted  into  one  of  these  com- 
pounds, after  such  conversion,  and  then  to  precipitate  the  carbonate  of  load  by 
passing  carbonic  acid  through  the  solution.  The  white  lead  thus  produced  has 
l)een  tried,  and  found  to  have  all  the  qualities  of  the  best  article  to  be  had  in 
the  market.  (Chem.  News,  Sept.  28,  1866,  p.  148.) 

Properties.  Carbonate  of  lead  is  a  heavy,  opaque  substance,  in  powder  or 
friable  lumps,  insoluble  in  water,  of  a  fine  white  colour,  inodorous,  and  nearly 
insipid.  Its  beauty  as  a  pigment  depends  in  a  great  measure  on  the  purity  of 
the  lead  from  which  it  is  manufactured.  Sulphuretted  hydrogen  blackens  it.  It 
is  wholly  .soluble,  with  effervescence,  in  dilute  nitric  acid;  and  the  solution  is 
precipitated  white  by  sulphuric  acid,  and  yellow  by  iodide  of  potassium.    Ex- 
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posed  to  heat  it  becomes  yellow,  and  with  charcoal  is  reduced  to  the  metallic 
state.  It  is  sometimes  adulterated  with  the  sulphates  of  bai'vta,  lime,  and  lead, 
particularly  the  first.  M.  Louyet  has  examined  samples  of  French  white  lead, 
containing  considerably  more  than  half  their  weight  of  sulphate  of  baryta.  These 
sulphates,  if  present,  are  left  undissolved  by  nitric  acid.  Chalk  or  whiting  is 
another  adulteration.  This  may  be  detected  by  adding  to  the  nitric  solution  of 
the  white  lead  an  excess  of  potassa,  which  will  redissolve  the  protoxide  of  lead 
first  thrown  down,  but  leave  a  white  powder  of  lime.  Neutral  carbonate  of  lead 
consists  of  one  eq.  of  carbonic  acid  22,  and  one  of  protoxide  of  lead  111-5  = 
133'5.  Commercial  white  lead  is  a  compound  of  the  carbonate  and  hydrate  of 
load.  Mulder  and  Hochstetter  make  its  formula  to  be  2(PbO,CO,)  +  PbO,HO. 
According  to  Stein,  white  lead,  when  submitted  to  simple  calcination,  loses  14-5 
per  cent,  of  its  weight;  and  a  mode  of  determining  its  purity  is  thus  afforded. 
{Journ.  dePhann.,  Janv.  1859,  p.  T8.)  But  the  fact  seems  to  be,  from  the  ob- 
servations of  Mr.Wm.  Baker,  that  commercial  white  lead  contains  variable  pro- 
portions of  the  hydrated  oxide,  from  a  mere  trace  to  the  amount  of  1  eq.  to  3 
eqs.  of  the  neutral  carbonate.  (Chem.  News,  Aug.  10, 1861,  p.  74  ) 

Medical  Properties  and  Uses.  White  lead  is  ranked  in  the  Materia  Medica 
as  an  astringent  and  sedative.  It  is  employed  externally  only,  being  used,  in  the 
form  of  ointment,  as  an  application  to  ulcers,  and  to  inflamed  and  excoriated 
surfaces.  It  is  recommended  in  scalds  and  burns  by  Prof.  Gross ;  and  Mr.  A  Ifred 
Freer  has  found  it  very  useful  in  erysipelas,  eczema,  carbuncle,  &c.  (Pharm. 
Journ.,  Aug.  1859,  p.  138.)  The  white  lead  is  first  brought  to  the  consistence 
of  cream  by  linseed  oil,  as  in  making  common  white  paint,  and  then  brushed 
over  the  inflamed  surface.  Its  external  use,  however,  is  viewed  by  many  prac- 
titioners as  dangerous,  on  account  of  the  risk  of  absorption  ;  but  the  occurrence 
of  bad  etfects  is  rare.  A  case,  however,  of  colica  pictonum  from  the  white  lead 
treatment  of  a  severe  scald  is  reported  by  Dr.  G.  A.  Kunkler,  of  Madison,  la. 
(See  N.  A.  Medico-chir.  Rev.,  July,  1857,  p.  605.) 

Of  the  different  preparations  of  lead,  the  carbonate  is  considered  to  be  the 
most  poisonous.  Being  extensively  manufactured  for  the  purposes  of  the  arts, 
it  is  that  preparation  which,  by  slow  absorption,  most  frequently  produces  the 
peculiar  spasmodic  colic,  called  colica  pictonum.  This  disease  is  characterized 
by  pain  about  the  region  of  the  navel,  and  by  obstinate  constipation  attended 
with  a  frequent  desire  to  evacuate  the  bowels,  and  is  supposed  to  depend  upon 
a  spasmodic  constriction  of  the  intestinal  tube,  particularly  of  the  colon.  The 
principal  indications  in  the  treatment  are,  first  to  relax  the  spasm,  and  then  to 
evacuate  the  bowels  by  the  gentlest  means.  Opium  and  mild  aperients,  used 
alternately,  are,  accordingly,  the  best  remedies,  and  among  the  latter  castor  oil 
and  sulphate  of  magnesia  are  to  be  preferred.  Indeed,  the  latter  appears  pecu- 
liarly adapted  to  the  case  ;  for,  while  it  acts  as  an  aperient,  it  operates  to  some 
extent  as  a  counterpoison,  by  forming  sulphate  of  lead  with  any  soluble  com- 
pound of  the  metal  which  it  may  meet  with  in  the  bowels.  Calomel  is  often 
useful ;  and,  if  it  happens  to  induce  ptyalism,  the  complaint  immediately  yields. 
By  some  practitioners  alum  is  deemed  almost  a  specific  in  colica  pictonum. 

Pharm.  Uses.  In  preparing  Liquor  Gutta-perchaB,  U.  S. 

Off.  Prep.  Unguentum  Plumbi  Carbonatis.  B. 

PLUMBI  NITRAS.  U.S. 

Nitrate  of  Lead. 

Plumbum  nitricum,  Lat.;  Nitrate  de  plomb,  Fr.;  Salpetersaures  Bleioxyd,  Germ.; 
Nitrato  di  piombo,  Ital.;  Nitrato  de  plomo,  Span. 

This  salt  was  introduced  into  the  Materia  Medica  of  the  U.  S.  Pharma- 
copoeia, chiefly  as  one  of  the  substances  employed  in  the  preparation  of  iodide 
of  lead.  Though  formerly  directed  by  the  Edinburgh  and  Dublin  Colleges,  it 
was  not  retained  in  the  first  edition  of  the  British  Pharmacopoeia.  It  holds 
a  place,  however,  in  the  present,  which  gives  the  formula  PbO,N05.     The 
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following'  id  the  process  given  in  the  late  Dublin  Pbarniacopoeia  for  its  pre> 
paratiun. 

"Tuko  of  Litharge,  in  fine  powder,  _^i'e  ounces  PavoirdupoiK] ;  Pure  Nitric 
Acid  two  Jluidouncfs;  Distilled  Watvr  three pintH  [Imp.  mens.];  Dilute  Nitric 
Acid  a  auificicnt  quantity.  To  the  litharge,  placed  in  a  porcelain  dish,  add  the  acid 
with  a  pint  and  a  half  of  the  water,  and,  applying  a  sand  heat,  and  occasionally 
stirring  the  mixture,  evaporate  the  whole  to  dryness.  Ui)on  the  residue  boil  the 
remainder  of  the  water,  clear  the  solution  by  filtration,  and,  having  acidulated 
it  by  the  addition  of  a  few  drops  of  the  dilute  nitric  acid,  evaporate  until  a  pel- 
licle begins  to  form.  The  heat  being  now  withdrawn,  crystals  will  form  on  the 
cooling  of  the  solution,  which  should  be  dried  on  blotting-paper  in  a  warm  at- 
mosphere, and  preserved  in  a  close  bottle." 

In  this  process  the  nitric  acid  unites  directly  with  the  protoxide  of  lead  to 
form  the  nitrate.  This  is  in  beautiful,  white,  nearly  opaque,  tetrahedral  or  octo- 
hedral  crystals,  which  arefwrmanent  in  the  air.of  a  sweet  astringent  taste, soluble 
in  seven  and  a  half  parts  of  water,  and  in  alcohol,  and  composed  of  one  eq.  of 
acid  54,  and  one  of  protoxide  111-5  =  1655,  without  water  of  crystallization. 
"Its  solution  is  precipitated  black  by  hydrosulphate  of  ammonia,  white  by  ferro- 
cyanide  of  potassium,  and  yellow  by  iodide  of  potassium.  When  triturated  with 
sulphuric  acid,  it  forms  a  mixture,  which  colours  morphia  red,  and,  on  being 
heated,  evolves  nitrous  fumes."  {U.  S.) 

Medical  Properties,  &c.  The  effects  of  this  salt  upon  the  system  are  the  same 
as  those  of  the  other  soluble  salts  of  lead ;  but,  though  formerly  employed,  it 
is  now  quite  out  of  use  as  an  internal  remedy.  Externally  it  is  occasionally 
applied  to  excoriated  surfaces;  and  a  solution  made  in  the  proportion  of  ten 
grains  to  an  ounce  of  water,  and  coloured  probably  with  alkanet,  has  been  used 
on  the  continent  of  Europe,  as  a  secret  remedy,  in  sore  nipples,  chapped  hands, 
cracked  lips,  &c.  It  has  recently  been  found  useful  in  the  correction  of  fetid 
odours  dependent  on  the  presence  of  sulphuretted  hydrogen  or  hydrosulphate 
of  ammonia,  which  it  decomposes.  It  is  employed  for  this  purpose  in  solution, 
which  may  be  sprinkled  in  apartments,  or  applied  to  putrescent  ulcers,  or  mixed 
with  offensive  discharges,  the  odour  of  which  it  is  desirable  to  correct.  It  will 
not  prevent  the  putrefaction  of  animal  substances;  and  there  is  no  reason  to 
suppose  that  it  is  capable  of  rendering  contagious  or  marsh  miasms  innoxious. 
Ledoyen's  disinfecting  Jluid  is  a  solution  of  nitrate  of  lead  in  the  proportion 
of  a  drachm  to  an  ounce.  Should  the  salt  be  used  internally,  the  dose  would 
be  from  the  fourth  to  the  half  of  a  grain. 

Dr.  Ogier  Ward  has  found  a  solution  extremely  useful  as  an  injection  and 
lotion  in  cases  of  fetid  discharges  from  the  uterus  and  vagina,  in  gleety  dis- 
charges from  the  urethra,  in  sloughing  and  indolent  ulcers,  and  in  chronic  im- 
petiginous affections  of  the  skin.  He  prepares  the  solution  extemporaneously 
by  dissolving  a  scruple  of  carbonate  of  lead  in  sufficient  diluted  nitric  acid  for 
solution,  and  adding  a  pint  of  distilled  water.  The  application  is  to  be  made  twice 
or  three  times  daily.  {Prov.  Med.  and  Surg.  Journ.,  Oct.  15,  1851.) 

OJ/^.  Prep.  Plumbi  lodidum.  W. 

PLUMBI  OXIDUM.  U.S.,  Br. 
Oxide  of  Lead.  Litharge. 

Off.Syn.  LITHARGYRUM.  PbO.  Br.  1864. 

Plumbi  Oxidum  Seraivitreum,  Lat.;  Somi  vitrified  Oxide  of  lead ;  Oxide  deplombfondu, 
Litharge,  Fr.;  Bleiglatte,  Oerm.;  Litnrgirio,  Ital.;  Almartaga,  Span. 

When  protoxide  of  lead  is  rendered  semi-crystalline  by  incomplete  fusion,  it 
becomes  the  semivitrified  oxide,  or  litharge.  Almost  all  the  litharge  of  com- 
merce is  obtained,  as  a  secondary  product,  in  the  process  for  extracting  silver 
from  argentiferous  galenas.  After  extracting  the  argentiferous  lead  from  the 
ore,  the  alloy  is  calcined  in  the  open  air ;  whereby  the  lead  becomes  oxidized,  and 
by  fusion  passes  into  the  state  of  litharge,  while  the  silver  remains  unchanged. 
44 
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The  following  is  an  outline  of  the  process.  The  lead  containing  the  silver  is 
placed  upon  an  oval  slightly  excavated  dish,  about  three  feet  long  and  twenty 
inches  wide,  called  a  test,  made  by  beating  pulverized  bone-ash,  formed  into  a 
paste  with  water,  into  a  mould,  the  sides  of  which  consist  of  an  elliptical  band 
of  iron,  and  the  bottom  of  strips  of  sheet-iron,  placed  at  short  distances  apart. 
The  test  is  of  such  a  size  as  exactly  to  fit  an  opening  in  the  floor  of  a  revcrbera- 
tory  furnace,  where  it  is  placed  and  adjusted  to  the  level  of  the  floor.  On  one 
side  of  the  test  the  fireplace  is  situated,  and  exactly  opposite,  the  chimney; 
while  at  one  extremity  of  it  the  pipe  of  a  strong  bellows  is  placed,  and  at  the 
other  a  vertical  hole  is  made,  communicating  with  a  gutter  leading  from  the 
test.  The  furnace  is  now  lighted,  and  shortly  afterwards  the  belloAvs  are  put  in 
motion.  The  lead  fu.ses  and  combines  with  oxygen,  and  the  resulting  oxide, 
melting  also,  forms  a  stratum  which  swims  on  the  surface,  and  which  is  driven, 
by  the  blast  of  the  bellows,  along  the  gutter  and  through  the  vertical  hole  into 
a  recipient  below,  where,  upon  solidifying,  it  crystallizes  in  small  scales,  which 
form  the  litharge.  In  proportion  as  the  lead  is  oxidized  and  blown  off  the  test, 
fresh  portions  are  added,  so  as  to  keep  it  always  sufficiently  full.  The  process 
is  continued  for  eight  or  ten  days,  after  which  no  more  lead  is  added.  The 
operation  is  now  confined  to  the  metal  remaining  on  the  test;  and,  the  oxidation 
proceeding,  a  period  at  last  arrives  when  the  whole  of  the  lead  has  run  off  as 
litharge,  and  the  silver,  known  to  be  pure  by  its  brilliant  appearance  in  the  fused 
state,  alone  remains.  This  is  then  removed,  and  the  process  repeated  on  afresh 
portion  of  argentiferous  lead. 

Properties.  Litharge  is  in  the  form  of  small,  brilliant,  vitrified  scales,  some 
presenting  a  red,  and  others  a  yellow  colour.  In  mass  it  has  a  foliaceous  struc- 
ture. It  is  devoid  of  taste  or  smell.  It  slowly  attracts  carbonic  acid  from  the 
air,  and  contains  more  of  this  acid  the  longer  it  has  been  exposed.  It  is  on 
this  account  that  it  commonly  effervesces  slightly  with  the  dilute  acids.  It  has 
the  property  of  decolorizing  wines,  when  agitated  with  them.  When  heated 
with  the  fats  and  oils,  in  connection  with  water,  it  saponifies  them.  (See  Emplas- 
trum  Plumhi.)  Heated  with  charcoal  it  is  reduced  to  the  metallic  state.  In 
dilute  nitric  acid  it  should  be  almost  entirely  soluble  ;  and  the  solution  is  affected 
in  the  same  manner  as  that  of  the  carbonate.  (See  page  688.)  As  it  occurs  in 
commerce,  it  usually  contains  iron,  copper,  and  a  little  silver  and  silica.  It  may 
be  purified  from  iron  and  copper  by  digestion  in  dilute  sulphuric  acid.  The 
English  litharge  is  most  esteemed  ;  that  from  Germany  being  generally  con- 
taminated with  iron  and  copper.  In  choosing  litharge,  samples  should  be 
selected  which  are  free  from  copper,  and  from  fragments  of  vegetable  matter. 
Copper  is  detected,  if,  upon  adding  ferrocyanide  of  potassium  to  a  nitric  solu- 
tion of  the  litharge,  a  brown  instead  of  a  white  precipitate  is  produced.  Two 
varieties  of  litharge  are  distinguished  in  commerce,  named  from  their  colour, 
and  dependent  on  differeftces  in  the  process  employed.  Sometimes  it  has  a  pale- 
yellow  colour  and  silvery  appearance,  and  is  then  denominated  silver  litharge 
or  yellow  litharge  ;  at  other  times  it  is  of  a  red  colour,  and  is  known  under  the 
name  of  gold  litharge  or  red  litharge.  The  latter  has  been  said  to  owe  its 
colour  to  the  presence  of  a  portion  of  red  lead ;  but  M.  Leblanc  has  shown  that 
the  two  varieties  of  litharge  differ  in  colour,  structure,  and  density  only,  and 
not  in  chemical  composition.  In  this  respect  litharge  is  essentially  identical 
with  the  protoxide  of  lead.  (See  Plumbum.)  The  carbonic  acid  which  it  contains 
is  variable  ;  but  its  average  amount  is  about  4  per  cent.  Peroxide  of  lead  or  red 
lead  in  litharge  may  be  detected  by  heating  it  in  a  test  tube  with  chloride  of 
sodium  and  bisulphate  of  potassa,  and  introducing  a  slip  of  paper  coloured  blue 
by  indigo.  If  either  of  these  oxides  be  present,  the  paper  will  be  bleached  by 
the  chlorine  evolved.  (Journ.  de  Pharm.,  Mars,  1860,  p:  237.) 

Litharge  is  never  used  internally,  but  is  employed  in  several  pharmaceutical 
operations,  and  forms  an  ingredient  in  various  external  applications,  used  for 
abating  inflammation,  and  for  other  purposes.  By  reaction  with  olive  oil  it  forms 
the  JEmplastrum  Plumhi,  which  is  the  basis  of  many  of  the  Plasters.  (See  Em- 
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jilntitra.)    In  the  nrts  it  is  employed  in  the  i^Iazinpf  of  pottery,  in  painting  to 
render  oils  drying,  and  as  an  inj;;;re<lient  in  Hint  glass. 

fcPharm.  Uses.   In  preparing  Digitalinum,  lir. 
Off.  Prt'p.  Emplastrum  Cerati  Saponis,  lir.;  Emplastrum  Lithargyri,  lir. 
1864;  Emplastrum  Plumbi;  Liquor  Plumbi  Subacetatis ;  Plumbi  Acetas,  Br. 

B. 
PLUMBI  OXIDUM  RUBRUM. 

Red  Oxide  of  Lead. 

Red  loud,  Minium;  Doutoxido  do  plomb,  Oxido  rougo  do  plomb,  Minium,  Fr.;  Mcnnig, 
Oerm.;  Minio,  Itnl.,  Span. 

Preparation  Red  lead  is  prepared  on  the  large  scale  in  a  furnace,  with  the 
floor  slightly  concave  and  the  roof  arched,  presenting  a  general  resemblance  to 
a  baker's  oven.  The  lead  is  placed  on  the  floor,  and  gradually  raised  to  a  red 
heat,  whereby  it  molts  and  becomes  covered  with  a  pellicle  of  protoxide,  which 
is  removed  by  means  of  a  long  iron  scraper;  and  the  pellicles,  as  they  succes- 
sively form,  are  scraped  off  until  the  whole  of  the  metal  has  been  converted  into 
them.  The  product  is  subjected  to  further  calcination,  with  occasional  stirring, 
for  some  time,  in  order  to  oxidize  any  particles  of  metallic  lead.  It  is  thus 
rendered  yellow,  and  constitutes  the  protoxide  of  lead,  or  mas.ncot.  This  is 
taken  out  of  the  furnace,  thrown  upon  a  level  pavement,  and  cooled  by  being 
sprinkled  with  water.  It  is  next  reduced  to  fine  powder  by  trituration  and  levi- 
gation,  and  dried ;  and  in  this  state  is  introduced  into  large,  shallow,  square  tin 
boxes,  which  are  placed  in  another  furnace,  closed  from  the  air,  and  heated 
nearly  to  redness;  the  heat  being  allowed  gradually  to  fall  during  a  period  of 
from  twenty-four  to  thirty  hours.  At  the  end  of  that  time  the  protoxide  of  lead 
will  have  combined  with  an  additional  quantity  of  oxygen,  and  become  the  red 
oxide.  This  is  taken  out,  and,  having  been  passed  through  a  fine  wire  sieve,  is 
packed  in  barrels  for  the  purposes  of  commerce. 

The  above  is  an  outline  of  the  French  process  for  making  red  lead.  In  Eng- 
land and  the  United  States,  the  calcination  Of  the  protoxide  is  not  performed 
in  tin  boxes,  but  by  returning  it  to  the  furnace  in  which  it  was  first  calcined. 
To  save  the  first  calcination,  litharge  is  generally  used  for  making  the  red  lead 
of  commerce,  which  consequently  is  liable  to  contain  the  impuritiesof  that  sub- 
stance, consisting  of  iron,  copper,  and  a  little  silver  and  silica.  Copper  is  hurtful 
in  red  lead  when  used  for  making  glass,  to  which  it  communicates  colour.  la 
order  to  have  red  lead  of  good  quality,  it  should  be  made  in  large  quantities  at 
a  time.  It  is  also  important  that  it  be  slowly  cooled;  for,  as  the  al)Sorption  of 
o.xygen  by  which  it  is  formed  takes  place  during  a  particular  interval  of  tem- 
perature only,  it  is  necessary  that  the  heat,  within  that  interval,  should  be 
maintained  sufficiently  long  to  allow  all  the  protoxide  to  absorb  its  appropriate 
dose  of  oxygen.  Red  lead  is  also  prepared  by  exposing  litharge  to  a  high  tem- 
perature with  nitrate  or  carbonate  of  potassa  or  .soda. 

Properties,  &C.  Red  lead  is  in  the  form  of  a  heavy,  scaly  powder,  of  a  bright- 
red  colour,  with  a  slight  shade  of  orange.  Its  sp.gr.  is  about  9.  When  exposed 
to  heat  it  gives  off  oxygen,  and  is  reduced  to  the  state  of  protoxide.  It  is  some- 
times adulterated  with  red  oxide  of  iron  and  red  bole,  substances  which  may  be 
detected  by  treating  the  red  lead  with  nitric  acid,  and  testing  the  nitric  solution 
with  tincture  of  galls.  This  reagent  will  produce  a  black  precipitate,  in  conse- 
quence of  the  iron  being  dissolved  by  the  nitric  acid.  If  brick-dust  be  present, 
it  will  be  left  undissolved  upon  boiling  the  suspected  specimen  in  water,  with 
sugar  and  a  small  quantity  of  nitric  acid.  When  free  from  imji^irities  it  is  wholly 
reduced  on  charcoal  by  means  of  the  blowpipe,  giving  a  globule  of  metallic  lead. 
It  is  completely  soluble  in  highly  fuming  nitrous  acid.  {Ed.  Pharm.)  When 
treated  with  nitric  acid  it  is  resolved  into  protoxide  which  dissolves,  and  dout- 
oxide  which  remains  in  the  form  of  a  dark-brown  powder. 

The  red  lead  of  commerce  may  be  considered  as  a  mixture  of  what  may  be 
called  the  true  red  oxide,  and  variable  proportions  of  protoxide.    That  this  is 
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its  nature  is  rendered  probable  by  the  action  of  cold  dilute  acetic  acid,  not  used 
in  excess,  which  takes  up  a  variable  quantity  of  protoxide,  leaving  a  portion 
unchanged  in  colour,  which  may  be  deemed  the  pure  red  oxide.  This  latter,  when 
analyzed  by  nitric  acid,  has  been  proved,  by  the  coincident  results  of  Dalton, 
Dumas,  and  Phillips,  to  consist  of  three  eqs.  of  lead,  and  four  of  oxygen,  equal 
to  2PbO,PbO^  (Dumas),  or  PbO,Pb^03  (Winckelblech).  Mulder  gives  Pb^O,= 
3PbO,Pb02,  or  2PbO,Pb203,  as  the  usual  composition  of  red  lead. 

Red  lead  enters  into  no  officinal  preparation.  In  the  arts  it  is  used  chiefly 
as  a  paint,  and  in  the  manufacture  of  flint  glass.  B. 

PODOPHYLLUM.  U.S. 
May-apple.    Podophyllum. 

The  rhizoma  of  Podophyllum  peltatum.  U.  S. 

Off.Syn.  PODOPHYLLI  RADIX.  Podophyllum  Root.  The  dried  rhizome 
of  Podophyllum  peltatum.  Br. 

Podophyllum.  Sex.  Syst.  Polyandria  Monogynia.  —  Nat.  Ord.  Ranunculi, 
Juss.;  Podophyllese,  Lindley. 

Gen.  Gh.  Galyx  three-leaved.  Gorolla  nine-petaled.  Berry  one-celled, 
crowned  with  the  stigma.    Willd. 

Podophyllum  peltatum.  Willd.  Sp.  Plant,  ii.  1141 ;  Barton,  Med.  Bot.  ii.  9; 
Carson,  Illust.  of  Med.  Bot.  i.  18,  pi.  11.  The  may-apple,  sometimes  also  called 
mandrake,  is  an  indigenous  herbaceous  plant,  and  the  only  species  of  the  genus. 
The  root  (rhizoma)  is  perennial,  creeping,  usually  several  feet  in  length,  about 
one-quarter  of  an  inch  thick,  brown  externally,  smooth,  jointed,  and  furnished 
with  radicles  at  the  joints.  The  stem  is  about  afoot  high,  erect,  round,  smooth, 
divided  at  top  into  two  petioles,  and  supporting  at  the  fork  a  solitary  one- 
flowered  peduncle.  Each  petiole  bears  a  large,  peltate,  palmate  leaf,  with  six  or 
seven  wedge-shaped  lobes,  irregularly  incised  at  the  extremity,  yellowish-green 
on  their  upper  surface,  paler  and  slightly  pubescent  beneath.  The  flower  is 
nodding.  The  calyx  is  composed  of  three  oval,  obtuse,  concave,  deciduous 
leaves.  The  corolla  has  from  six  to  nine  white,  fragrant  petals,  which  are  ob- 
ovate,  obtuse,  concave,  with  delicate  transparent  veins.  The  stamens  are  from 
thirteen  to  twenty,  shorter  than  the  petals,  with  oblong,  yellow  anthers,  of  twice 
the  length  of  the  filaments.  The  stigma  is  sessile,  and  rendered  irregular  on  its 
surface  by  numerous  folds  or  convolutions.  The  fruit  is  a  large  oval  berry, 
crowned  with  the  persistent  stigma,  and  containing  a  sweetish  fleshy  pulp,  in 
which  about  twelve  ovate  seeds  are  embedded.  It  is,  when  ripe,  of  a  lemon- 
yellow  colour,  diversified  by  round  brownish  spots. 

The  plant  is  extensively  diffused  through  the  United  States,  growing  luxu- 
riantly in  moist  shady  woods,  and  in  low  marshy  grounds.  It  is  propagated  by 
its  creeping  root,  and  is  often  found  in  lai'ge  patches.  The  flov/ers  appear  about 
the  end  of  May  and  beginning  of  June;  and  the  fruit  ripens  in  the  latter  part 
of  September.  The  leaves  are  said  to  be  poisonous.  The  fruit  has  a  subacid, 
sweetish,  peculiar  taste,  agreeable  to  some  palates,  and  may  be  eaten  freely 
with  impunity.  From  its  colour  and  shape,  it  is  sometimes  called  wild  lemon. 
The  root  is  the  officinal  portion,  and  is  said  to  be  most  efficient  when  collected 
after  the  falling  of  the  leaves.    It  shrinks  considerably  in  drying. 

Properties.  The  dried  root  is  in  pieces  about  two  lines  in  thickness,  with 
swelling,  broad,  flattened  joints  at  short  intervals.  It  is  much  wrinkled  length- 
wise, is  yellowisti  or  reddish-brown  externally,  and  furnished  with  fibres  of  a 
similar,  but  somewhat  paler  colour.  It  was  determined,  by  an  experiment  of 
Mr.  Wm.  Saunders,  that  these  fibres  contain  as  much  active  matter  as  the  rhi- 
zoma itself  The  fracture  is  short  and  irregular,  and  the  internal  colour  whitish. 
The  powder  is  light  yellowish-gray,  resembling  that  of  jalap.  The  root  in  its 
aggregate  state  is  nearly  inodorous ;  but  in  powder  has  a  sweetish  not  un- 
pleasant smell.  The  taste  is  at  first  sweetish,  afterwards  bitter,  nauseous,  and 
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Blijfhtly  acrid.  Both  tho  decoction  and  tincture  are  bitter ;  but  alcohol  is  said 
to  bo  the  best  solvent  of  the  active  matter.  A  bitter  substance  was  e.\tracted 
from  tho  root  by  Williain  Ilodgfion,  jun.,  of  IMiiladolpiiia,  Ity  boiling  it  with 
quicklime  in  water,  Htraininj?  the  decoction,  precipitating  the  lime  with  sul- 
phate of  zinc,  evaporating  the  clear  solution  to  the  consistence  of  an  extract, 
treating  this  with  cold  alcohol  of  0817,  filtering  and  evaporating  the  alcoholic 
solution,  and  treating  the  residue  with  boiling  distilled  water,  which  deposited 
the  substance  referred  to  on  cooling.  (Joura.  of  the  Phil.  Col.  of  Pharm.,  iii. 
273.)  Though  the  alcoholic  solution  of  this  substance  is  very  bitter,  it  has 
upon  trial  been  found  not  to  be  the  purgative  principle  of  the  root.  There  can 
be  little  doubt,  as  suggested  by  Prof.  F.  F.  Mayer,  of  New  York,  that  the  prin- 
ciple discovered  by  Mr.  Hodgson  is  the  alkaloid  herberina.  Indeed,  the  fact 
has  been  demon.strated  by  Mr.  John  M.  Maisch,  who  separated  this  alkaloid 
from  the  mother-liquor  remaining  after  the  precipitation  of  the  tincture  by  water. 
( Jm.  Journ  of  Pharm.,  July,  18C3,  p.  303.)  Prof.  Mayer  states,  moreover,  that 
the  root  contains,  besides  berberina,  a  colourless  alkaloid,  (/[bid.,  March,  1863, 
p.  1)8.)  Analyzed  by  Mr.  John  II.  Lewis,  podophyllum  yielded  albumen,  gum, 
starch,  extractive,  lignln,  gallic  acid,  fi.xed  oil,  traces  of  volatile  oil,  salts  of 
potassa  and  lime,  and  two  resinous  principles,  one  soluble  in  alcohol  and  ether, 
and  the  other  soluble  in  alcohol  only.  Both  resins  were  found  to  possess  the 
active  properties  of  the  root.  Six  grains  operated  as  a  drastic  cathartic,  with 
some  emetic  effect.  (Am.  Journ.  of  Pharm.,  xix.  165.)  To  these  ingredients 
saponin  is  to  be  added,  on  tho  authority  of  Prof.  Mayer.  (Ibid.,  March,  1863,  p. 
98.)  Dr.  Manilas  Smith  recommends  that  the  resin  should  be  prepared  by  form- 
ing an  alcoholic  tincture  of  the  root,  evaporating  the  tincture  till  most  of  the 
alcohol  is  driven  off,  and  throwing  the  residue  into  water,  by  which  the  resin 
is  precipitated.  The  concentration  should  not  be  carried  too  far  ;  as  otherwise 
the  resin  separates  in  clots,  which  cannot  be  easily  washed.  According  to  Dr. 
Smith,  the  resin,  when  pure,  is  white,  and  purges  actively  in  the  dose  of  two 
or  three  grains.  It  is  caUcd podophyllin.  (Ibid.,  xxiv.  306.)  For  a  more  com- 
plete account  of  what  is  known  of  the  resins  of  podophyllum,  the  reader  is 
referred  to  the  article  on  Resina  Podophylli  in  Part  II, 

Medical  Properties  and  Uses.  Podophyllum  is  an  active  and  certain  cathar- 
tic, producing  copious  liquid  discharges  without  much  griping,  or  other  unpleas- 
ant effect.  In  some  cases  it  has  given  rise  to  nausea  and  even  vomiting,  but  the 
same  result  is  occasionally  experienced  from  every  active  cathartic.  Its  opera- 
tion resembles  that  of  jalap  ;  but  is  rather  slower,  and  is  thought  by  some  to  be 
more  drastic.  It  is  applicable  to  most  inflammatory  affections  which  require 
brisk  purging ;  and  is  much  employed  in  various  parts  of  the  country,  especially 
combined  with  calomel,  in  bilious  fevers  and  hepatic  congestions.  It  is  also  fre- 
quently used,  in  connection  with  bitartrate  of  potassa,  in  dropsical,  rheumatic, 
and  scrofulous  complaints.  There  do  not  appear  to  be  sufficient  grounds  for 
ascribing  to  it  special  cholagogue  powers.  In  minute  doses,  frequently  repeated, 
podophyllum  has  been  thought  to  diminish  the  frequency  of  the  pulse,  and  to 
relieve  cough ;  and  for  these  effects  has  been  given  in  hsBmoptysis,  catarrh,  and 
other  pulmonary  affections. 

The  dose  of  the  powdered  root,  as  a  purgative,  is  about  twenty  grains.  An 
extract  is  prepared  from  it  possessing  all  its  virtues  in  a  smaller  bulk.  (See 
Extractum  Podophylli.)  Podophyllin,  or  resin  of  podophyllum,  which  has  be- 
come officinal,  is  considerably  used.  In  its  purest  state,  the  dose  as  a  laxative 
is  from  ^  to  ^  of  a  grain  ;  as  a  purgative,  from  ^  of  a  grain  to  a  grain. 

Off.  Prep.  Extractum  Podophylli,  U.  S.;  Resina  Podophylli.  W. 


694  Polygah  Rubella. — Potassium.  '  part  i. 

POLYGALA  RUBELLA.  U.S.  Secondanj. 
Bitter  Polygala. 

The  root  and  herb  of  Polygala  rubella.  U.  S. 

Polygala.  See  SENEGA. 

Polygala  rubella.  Willd.  Sp.  Plant,  iii.  875  ;  Bigelow,  ^m.  Med.  Bot.  iii.  129. 
—  P.polygama.  Walter,  i'Yor.  Car.  179  ;  Vm&h,  Flor.  Am.Sept.  i^b.  This  spe- 
cies of  Polygala  is  an  indigenous,  perennial  plant,  with  a  branching,  somewhat 
fusiform  root,  which  sends  up  annually  numerous  simple,  smooth,  and  angular 
stems,  from  four  to  eight  inches  in  height.  The  leaves  are  scattered,'  sessile, 
obovate  or  linear  lanceolate,  attenuated  towards  the  base,  obtuse,  and  mucro- 
nate.  The  flowers  are  purple,  and  in  elongated  terminal  racemes.  From  the 
base  of  the  stem  proceed  other  racemes,  which  lie  upon  the  ground,  or  are  par- 
tially buried  under  it,  and  bear  incomplete  but  fertile  flowers,  the  calyx  of 
which  is  without  wings. 

This  plant  is  found  in  many  parts  of  the  United  States,  preferring  a  dry  sandy 
or  gravelly  soil,  and  flowering  in  June  and  July.  The  whole  plant  is  officinal. 
It  has  a  strong  and  permanent  bitter  taste,  which  it  yields  to  water  and  alcohol. 

Medical  Properties  and  Uses.  In  small  doses  bitter  polygala  is  tonic,  in 
larger,  laxative  and  diaphoretic.  The  infusion  of  the  dried  plant  has  been 
usually  employed  to  impart  tone  to  the  digestive  organs.  (Bigelow.)  It  ap- 
pears to  be  closely  analogous  in  medical  virtues  to  Polygala  amara  of  Europe, 
which  is  used  for  a  similar  purpose.  W. 

POTASSIUM. 
Potassium. 

Potassium,  Fr.;  Kalium,  Kalimetall,  Germ.;  Potassio,  Ital.;  Potasio,  Span. 

Potassium  is  a  peculiar  metal,  forming  the  radical  of  potassa,  and  of  a  num- 
ber of  other  medicinal  preparations.  It  was  discovered  in  1807  by  Sir  H.  Davy, 
who  obtained  it  by  decomposing  hydrate  of  potassa  by  galvanic  electricity.  It 
was  afterwards  procured  in  larger  quantity  by  Gay-Lussac  and  Thenard,  by 
bringing  the  fused  alkali  in  contact  with  white-hot  iron,  which  attracted  the 
oxygen  and  set  free  the  metal.  The  best  process  is  that  of  Brunner,  as  modi- 
fied by  Wohler,  which  consists  in  decomposing  potassa  in  the  state  of  carbonate, 
mixed  with  charcoal.  The  mixture  of  carbonate  and  charcoal  is  obtained  by 
heating  cream  of  tartar  to  redness  in  a  covered  crucible.  For  an  account  of 
some  improvements  in  Brunner's  process  by  MM.  Mareska  and  Donny,  see  Am. 
Journ.  of  Pharm.  (xxv.  70). 

Potassium  is  solid,  softer  and  more  ductile  than  wax,  easily  cut  with  a  knife, 
and  of  a  silver-white  colour.  A  newly  cut  surface  is  brilliant;  but  the  metal 
quickly  tarnishes  by  combining  with  the  oxygen  of  the  air,  and  assumes  the 
appearance  of  lead.  It  possesses  a  remarkably  strong  affinity  for  oxygen,  and 
is  capable  of  taking  that  element  from  every  other  substance.  On  account  of 
this  property  it  must  be  kept  in  liquids,  such  as  naphtha,  which  are  devoid  of 
oxygen.  On  the  same  account,  when  exposed  with  a  fresh-cut  surface  to  the 
air  it  becomes  luminous  through  a  slow  combustion,  like  phosphorus  in  the 
dark.  {Chem.  News,  Feb.  28,  1868,  p.  108.)  Its  sp.  gr.  is  0865,  melting  point 
136°,  equivalent  number  392,  and  symbol  K.  When  thrown  upon  water  it 
swims,  takes  fire,  and  burns  w^ith  a  rose-coloured  flame,  combining  with  oxygen, 
and  generating  potassa  which  dissolves  in  the  water.  It  forms  numerous  com- 
binations, uniting  with  most  of  the  non-metallic  elements,  and  with  several  of 
the  metals.  It  combines  in  two  proportions  with  oxygen,  forming  a  protoxide 
(dry  potassa)  of  a  gray,  and  a  teroxide  of  a  yellowish-brown  colour.  It  also 
unites  with  chlorine,  and  forms  officinal  compounds  with  iodine,  bromine,  sul- 
phur, cyanogen,  and  ferrocyanogen,  under  the  names  of  iodide,  bromide,  sul- 
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phuret,  cyanide,  and  ferrocyanide  of  potaHHiuin.  Its  protoxide  (dry  potama) 
is  a  stron;;,'  salifmblu  lm.se,  existinjo^  in  nature  always  in  combination,  and  form- 
ing  with  acids  a  numerous  and  important  class  of  salts.  Of  tl)et>e,  the  acetate, 
hichromatc,  carbonate,  bicarlionatc,  chlorate, citrate,  hydrate  (caustic  j)ota88a), 
nitrate,  i>crmanganal(',  sulphate,  tartrate,  and  bitartrate  are  ofiBcitial,  and  will 
be  described  under  their  respective  titles.  B. 

POTASSiE  BICHROMAS.  U.  S.,  Br. 

Bichromate  of  Potaasa. 

Bichromate  of  Potash.  KO,2CrO,.  Br. 

Ked  elirumuto  uf  potuHsa;  Kali  chroniicuiu  rubrum,  Lat.;  Bichromate  de  potasie,  Fr.; 
Zweifiich  Chroinaaures  Kali,  Geiin. 

This  .salt  is  most  conveniently  prepared  from  the  neutral  or  yellow  chromate 
of  potassa,  by  acidulating  its  solution  with  sulphuric  acid,  and  setting  itaside 
for  a  day  or  two.  The  acid  withdraws  one  eq.  of  potassa  from  two  of  the  neutral 
chromate,  thus  generating  one  eq.  of  the  bichromate,  which  separates  in  orange- 
red  crystals.  The  yellow  chromate  is  obtained  by  igniting  four  parts  of  pow- 
dered chrome-iron  ore  (FeO,CrjO,)  with  one  part  of  nitre,  and  lixiviating  the 
resulting  mass  with  water.  The  solution,  by  evaporation,  yields  the  yellow  salt 
in  crystals.  In  this  process,  the  nitric  acid  of  the  nitre  furnishes  oxygen  to  con- 
vert the  sesquioxide  of  chromium  into  chromic  acid,  which  then  unites  with  the 
potassa  of  the  same  salt.  The  iron,  in  the  mean  time,  is  sesquioxidized  and 
rendered  insoluble.  Sometimes  impure  carbonate  of  potassa  (pearlash)  is  sub- 
stituted for  part  of  the  nitre  in  the  calcination.  Omitting  the  nitre  entirely, 
Stromeyer,  of  Norway,  in  performing  the  ignition,  has  used  lime  along  with  the 
pearlash,  with  economical  results.  When  lime  is  employed,  chromate  of  lime  is 
formed,  which  is  extracted  by  lixiviation,  and  decomposed  by  a  soluble  salt  of 
potassa.  When  desired,  the  bichromate  may  be  obtained  directly  from  the  solu- 
tion of  chromate  of  potassa,  derived  from  the  treatment  of  the  ore,  by  acidulating 
it  with  sulphuric  acid,  without  first  crystallizing  it.  For  an  account  of  the  patent 
process  of  Prof.  J.  C.  Booth,  of  this  city,  for  obtaining  bichromate  of  potassa, 
see  Pharm.  Journ.  (xv.  34). 

Bichromate  of  potassa  is  in  the  form  of  orange-red,  anhydrous,  prismatic  crys- 
tals, soluble  in  ten  parts  of  cold  and  much  less  boiling  water,  but  insoluble  in 
alcohol.  Its  solution  has  an  acid  reaction.  Its  taste  is  cooling  and  bitter.  Ex- 
posed to  a  heat  somewhat  under  redness,  it  fuses,  without  decomposition,  into 
a  red  liquid,  which  congeals  on  cooling  into  a  crystalline  mass,  and  then  falls 
into  powder.  At  a  red  heat,  it  evolves  oxygen,  the  neutral  chromate  and  ses- 
quioxide of  chromium  being  left,  of  which  the  former  body  is  dis.solved,  when  the 
mixture  is  acted  on  by  water.  (  U.  S.)  It  consists  of  two  eqs.  of  chromic  acid  and 
one  of  potassa.  When  one  eq.  of  this  salt  is  heated  with  four  of  sulphuric  acid, 
chromium-alum  is  formed  and  oxygen  evolved  (KO,2CrO,  and  4S0=Cr  O., 
3S0, -f- KO.SO,  and  30). 

Medical  Properties,  &c.  Bichromate  of  potassa,  in  small  doses,  is  alterative, 
in  larger,  emetic.  Externally  it  acts  as  an  irritant  and  caustic.  It  was  first  used 
internally,  in  1850,  by  M.  Robin,  who  gave  it  in  secondary  syphilis ;  and  Prof. 
Ileyfelder,  of  Erlangen,  and  M.  Vicente  afterwards  employed  it  in  the  same 
disease  with  encouraging  results.  It  acts  like  the  mercuriafs  on  the  syphilitic 
poison,  and  occasionally  produces  salivation.  It  was  recommended,  in  1827,  by 
Dr.  Cumin,  in  saturated  solution,  as  a  caustic  application  to  tubercular  eleva- 
tions, excrescences,  and  warts,  and  in  1850  by  M.  Puche  in  syphilitic  vegeta- 
tions. It  causes  the  morbid  parts  to  shrivel  and  fall  off.  Dissolved  in  water,  in 
the  proportion  of  five  grains  gradually  increased  to  a  drachm  to  the  fluidounce. 
it  has  been  found  useful  in  affections  of  the  mucous  membranes  requiring  astrin- 
gents; and  a  solution  has  also  been  used  with  advantage  for  .correcting  the  fetor 
of  sloughing  wounds.  The  dose  as  an  alterative  is  one-fifth  of  a  grain  daily,  in 
the  form  of  pill  made  with  extract  of  gentian,  to  be  increased  gradually  to  five 
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or  six  pills  a  day.  As  an  emetic  the  dose  is  three-quarters  of  a  grain.  It  may 
be  used  as  a  caustic  in  the  form  of  powder.  A  solution  of  it  has  been  used,  as 
a  local  application,  in  various  diseases  of  the  skin  "with  complete  success." 
(Chem.  News,  Jan.  20,  1865,  p.  35.) 

In  overdoses  it  operates  as  a  violent  irritative  and  corrosive  poison,  producing 
severe  vomiting,  frequent  dark  hemorrhagic  dejections,  violent  abdominal  pains, 
&c.  More  than  one  fatal  case  is  on  record.  When  the  stomach  does  not  relieve 
itself  by  vomiting,  magnesia,  bicarbonate  of  soda,  or  a  solution  of  soap  should 
be  immediately  given  as  an  antidote. 

Bichromate  of  potassa  is  manufactured  largely  for  the  use  of  calico-printers. 
The  workmen  engaged  in  making  it  are  liable  to  painful  ulcerations  of  the  hands ; 
and,  in  consequence  of  the  acrid  vapours  evolved,  violent  irritation  of  the  nos- 
trils is  apt  to  be  experienced,  with  severe  pricking  sensations  and  excessive 
sneezing,  followed  in  time  by  destruction  of  the  mucous  membrane  and  even  the 
septum  itself.  It  is  asserted  that  this  result  may  be  avoided  by  breathing  through 
the  mouth  exclusively;  the  profuse  secretion  of  saliva  produced  carrying  off  the 
poisonous  particles.  (B.  and  F.  Med.-chir.  Rev.,  Oct.  1863,  p.  533.)  It  was  in- 
troduced into  the  Dublin  Pharmacopoeia  of  1850,  not  as  a  therapeutic  agent, 
but  to  be  used  in  forming  artificial  valerianic  acid  by  reacting  with  fusel  oil 
{Alcohol  Amylicum),  as  a  step  in  the  process  for  preparing  valerianate  of  soda, 
(See  Sodee  Valerianas.)  For  a  full  account  of  the  manufacture  of  the  chromium 
salts,  used  as  dyes  and  pigments,  see  the  Pharmaceutical  Journal  (xv.  32). 

Pharm.  Uses.  In  the  preparation  of  Sodae  Yalerianas,  U.  S.  A  solution  of 
this  salt,  under  the  title  of  volumetric  solution  of  bichromate  of  potash,  has 
been  introduced  as  a  test  into  the  British  Pharmacopoeia.  B. 

POTASS^  BITARTRAS.  U.  S. 
Bitartrate  of  Potassa, 

Off.  Syn.  POTASS^  TARTRAS  ACIDA.  Acid  Tartrate  of  Potash. 
KO;HO,CgH,0,„.  Br. 

Supertartrate  of  potassa,  Crystals  of  tartar,  Cream  of  tartar ;  Cremor  tartari,  Lat.;  Tar- 
trate acide  de  potasse,  Creme  de  tartre,  Fr.;  Doppelt  weinsiaures  Kali,  Weinsteinrahm, 
Germ.;  Cremore  di  tartaro,  Ital.;  Cremor  de  tartaro,  S);aw. 

During  the  fermentation  of  wines,  especially  those  that  are  tart,  a  peculiar 
matter  is  deposited  in  the  casks,  forming  a  crystalline  crust,  called  crude  tartar 
or  argol.  That  deposited  from  red  wines  is  of  a  reddish  colour,  and  called  red 
tartar;  while  that  derived  from  white  wines  is  of  a  dirty-white  colour,  and  de- 
nominated white  tartar..  Both  kinds  consist  of  potassa,  united  with  an  excess 
of  tartaric  acid,  forming  bitartrate  of  potassa,  rendered  impure  by  tartrate  of 
lime,  more  or  less  colouring  matter,  and  other  matters  which  are  deposited 
during  the  clarification  of  the  wine.  The  deposition  of  the  tartar  is  thus  ex- 
plained. The  bitartrate  exists  naturally  in  the  juice  of  the  grape,  held  in  solu- 
tion by  saccharine  matter.  When  the  juice  is  submitted  to  fermentation  in  the 
process  for  converting  it  into  wine,  the  sugar  disappears,  and  is  replaced  by 
alcohol,  which,  not  being  competent  to  dissolve  the  salt,  allows  it  to  precipitate 
as  a  crystalline  crust.  It  is  from  this  substance  that  bitartrate  of  potassa  is  ob- 
tained by  a  process  of  purification. 

The  wines  made  in  the  United  States  of  course  deposit  tartar ;  but  as  yet  the 
product  has  not  been  collected  for  the  purposes  of  commerce.  According  to  Mr. 
E.  S.  Wayne,  of  Cincinnati,  the  American  catawba  wine  deposits  about  three 
pounds  of  crude  tartar  from  a  hundred  gallons.  We  are  informed  by  him  that 
American  tartar  contains  at  least  15  per  cent,  of  tartrate  of  lime. 

The  process  for  purifying  crude  tartar  is  founded  upon  the  greater  solubility 
of  bitartrate  of  potassa  in  hot  than  in  cold  water.  The  tartar,  previously  pul- 
verized, is  boiled  with  water  in  copper  boilers.  The  solution,  when  saturated, 
is  transferred  to  earthen  pans,  where  it  deposits  on  cooling  a  crystalline  layer, 
nearly  free  from  colour.     This  is  redissolved  in  boiling  water;  and  the  solu- 
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tloD,  havinp:  been  mixed  with  4  or  5  per  cent,  of  pipe-clay,  is  evaporated  to  a 
pellicle.  The  clay  precipitates  with  the  colouring  niatter;  and  the  clear  8<jlu- 
tion,  a.s  it  cools,  deposits  white  crystals  in  crusts,  which,  upon  bein^r  expoBe<l 
to  the  air  on  linen  lor  several  days,  acqiiire  an  increased  dej,''ree  of  whiteness. 
These  constitute  the  cryntah of  iarlar  iA  phnrnincy.  The  salt,  however,  as  met 
with  in  the  shops,  is  generally,  for  greater  convenience,  in  the  form  of  powder, 
to  which  the  name  cream  of  tartar  proi)erly  belongs. 

Wittstein  proposes  to  free  cream  of  tartar  from  lime  by  dilute  muriatic  acid, 
which  dissolves  the  lime  preferably,  and,  if  not  used  in  excess,  will  take  up  very 
little  of  the  potassa  salt.  For  remarks  on  this  subject  by  Tenner,  of  IJerne,  see 
the  Am.  Journ.  of  1' harm.  (Jan.  1862,  p.  39). 

Properties.  Biturtrate  of  potassa  occurs  in  commerce  in  white  crystalline 
crusts,  or  masses  of  aggregated  crystals,  and  is  received  in  that  state  from 
France  by  our  wholesale  druggists,  who  procure  its  pulverization  for  the  use  of 
the  apothecaries.  In  crystals  it  is  hard  and  gritty  between  the  teeth,  and  dis- 
solves slowly  in  the  mouth ;  in  powder  it  has  a  white  colour.  It  is  a  permanent 
salt,  having  a  sour  not  ungrateful  taste  and  acid  reaction,  soluble  in  184  parts 
of  cold,  and  18  of  boiling  water,  but  in.soluble  in  alcohol.  When  exposed  to 
heat  it  is  decomposed,  exhales  a  peculiar  odour,  gives  rise  to  several  pyrogenous 
acids,  and  the  usual  products  of  the  destructive  distillation  of  vegetable  matter; 
carbonate  of  potassa,  mixed  with  charcoal,  being  left.  Its  solution  is  ])recipi- 
tated  by  solutions  of  baryta,  strontia,  and  lime,  which  form  insoluble  tartrates, 
and  by  acetate  of  lead,  forming  tartrate  of  lead.  With  salifiable  ba.ses  which 
form  soluble  tartrates,  it  gives  rise  to  double  salts,  consisting  of  neutral  tartrate 
of  potassa,  and  the  tartrate  of  the  base  added.  Several  of  them  are  important 
medicines,  and  will  be  described  under  their  respective  titles.  Cream  of  tartar, 
though  sparingly  soluble  in  water,  becomes  abundantly  so  by  the  addition  of 
borax  or  boracic  acid.  (See  Sodae  Boras.) 

The  cream  of  tartar  of  commerce  is  not  pure  bitartrate  of  potassa.  It  usually 
contains  from  2  to  5  per  cent,  of  tartrate  of  lime,  an  amount  admissible  in 
samples  for  medicinal  use.  But  it  sometimes  contains  from  6  to  13  per  cent, 
of  tartrate  of  lime,  according  to  the  analyses  of  Mr.  J.  M.  Maisch.  It  is  said  to 
be  purposely  mixed  with  various  substances,  such  as  sand,  clay,  gypsum, 
flour,  chalk,  alum,  and  sulphate  of  potassa.  Sand,  clay,  and  gypsum  may  be 
detected  by  their  insolubility  in  a  hot  solution  of  potassa;  flour,  by  striking  a 
blue  colour  with  iodine;  chalk,  by  its  etTervcscing  with  dilute  acids;  alum,  an 
unlikely  sophistication,  by  its  astringent  taste;  and  any  soluble  sulphate,  by 
causing  a  precipitate  with  chloride  of  barium,  not  entirely  soluble  in  nitric  acid. 
The  action  of  the  last-mentioned  test  is  explained  by  the  fact,  that  the  tartrate 
of  baryta  is  soluble  in  nitric  acid,  but  not  the  sulphate.  Another  sophistication 
of  cream  of  tartar  is  said  to  be  with  sugar  of  milk.  The  best  security  against 
fraud  is  to  purchase  the  crystals,  which  are  not  so  liable  to  adulteration  as  the 
powder.  The  U.S.  Pharmacopoeia  gives  the  following  test.  The  salt  is  dissolved 
freely  by  a  hot  solution  of  potassa,  from  which  it  is  again  deposited  by  the 
addition  of  an  acid;  and  whatever  remains  undissolved  is  impurity.  According 
to  the  Br.  Pharmacopoeia,  188  grains  ignited  till  gas  ceases  to  be  evolved,  leave 
an  alkaline  residue  (carbonate  of  potassa)  which  requires  for  exact  neutraliza- 
tion 1000  grain-measures  of  the  volumetric  solution  of  oxalic  acid.  This  Phar- 
macopoeia admits  a  slight  impurity  of  lime,  probably  in  the  form  of  tartrate. 

Composition.  Cream  of  tartar  consists  of  two  eqs.  of  tartaric  acid  132,  one 
of  potassa  472,  and  one  of  water  9  =  188*2.  The  water  cannot  be  expelled 
without  decomposing  the  salt,  and  is  supposed  to  act  the  part  of  a  base. 

Medical  Properties  and  Uses.  Bitartrate  of  potassa  is  cathartic,  diuretic,  and 
refrigerant.  In  small  doses  it  acts  as  a  cooling  aperient,  in  large  ones  as  a 
hydragogue  cathartic,  producing  copious  watery  stools ;  and,  from  this  latter 
property,  as  well  as  its  tendency  to  excite  the  action  of  the  kidneys,  it  is  much 
used  in  dropsical  affections.  It  is  frequently  prescribed  in  combination  with 
senna,  sulphur,  or  jalap.    (See  Gonfectio  Sulphuris  and  Pulvis  Jalapse  Comr 
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positus.)  Its  solution  in  boiling  water,  sweetened  with  sugar  and  allowed  to 
cool,  forms  an  acid,  not  unpleasant,  refrigerant  drink,  advantageously  used  in 
some  febrile  affections,  and  frequently  employed  as  a  domestic  remedy.  The 
beverage  called  imperial  (potus  imperialis)  is  a  drink  of  this  kind,  made  by 
dissolving  half  an  ounce  of  the  salt  in  three  pints  of  boiling  water,  and  adding  to 
the  solution  four  ounces  of  white  sugar,  and  half  an  ounce  of  fresh  lemon  peel. 
Cream  of  tartar  whey  is  prepared  by  adding  about  two  drachms  of  the  bitar- 
trate  to  a  pint  of  milk.  It  may  be  given,  diluted  with  water,  in  dropsical  com- 
plaints. The  dose  of  cream  of  tartar  is  a  drachm  or  two  as  an  aperient;  and 
from  half  an  ounce  to  an  ounce  as  ahydragogue  cathartic,  mixed  with  molasses, 
or  suspended  in  water.  Asa  diuretic  in  dropsical  cases,  it  may  be  given  in  the 
dose  of  a  drachm  and  a  half  or  two  drachms,  several  times  a  day. 

In  pharmacy,  cream  of  tartar  is  employed  to  obtain  the  neutral  tartrate  of 
potassa  (soluble  tartar),  tartrate  of  potassa  and  soda  (Rochelle  salt),  tartrate 
of  antimony  and  potassa  (tartar  emetic),  and  tartrate  of  iron  and  potassa  (tar- 
tarized  iron).  Deflagrated  with  nitre,  or  incinerated  alone,  it  is  converted  into 
a  pure  form  of  carbonate  of  potassa,  called  salt  of  tartar.  In  the  laboratory  it 
is  used  to  procure  potassa  in  a  pure  state,  and  for  making  black  and  white  flux. 
Black  flux  is  prepared  by  deflagrating  cream  of  tartar  with  half  its  weight  of 
nitre  ;  and  white  flux,  by  deflagrating  it  with  twice  its  weight  of  the  same  salt. 

Off.  Prep.  Acidum  Tartaricum,  Br.;  Antimonii  et  Potassse  Tartras,  U.S.; 
Antimonium  Tartaratum,  i?r.;  Confectio  Sulphuris,  Br.;  Ferri  et  Potassse  Tar- 
tras, U.  S.;  Ferrum  Tartaratum,  Br.;  Potassae  et  Sodae  Tartras,  U.  S.;  Potassse 
Tartras;  Pulvis  Jalapae  Compositus;   Soda  Tartarata,  Br.  B. 

.POTASSiE  CARBONAS  IMPURA.  U.jS. 
Impure  Carbonate  of  Potassa. 

The  impure  carbonate  of  potassa  known  in  commerce  by  the  name  of  pearl- 
ash.  U.S. 

Pearlash,  Pearlashes,  Impure  potassa,  Impure  subcarbonate  of  potassa;  Potasse  du 
commerce,  Fr.;  Rohe  Pottasche,  Ger9n.;  Totasch,  Dutch;  Potaske,  Dan.;  Potaska,  Swed.; 
Potassa  del  commercio,  Ital.;  Cenizas  claveladas,  Sjmn. 

The  alkali  potassa,  in  the  strict  sense  of  the  term,  is  the  protoxide  of  the 
metal  potassium.  (See  Potassium.)  It  exists  in  various  states  of  purity.  In  its 
most  impure  state,  it  is  the  common  potash  of  commerce.  This,  subjected  to 
calcination,  is  rendered  purer,  and  is  then  ca]\ed  pearlash,  the  form  of  the  alkali 
designated  by  the  officinal  name  at  the  head  of  this  article. 

Natural  State  and  Preparation.  Potash  and  pearlash  of  commerce  are  pro- 
cured from  the  ashes  of  Wood  by  lixiviation,  and  the  subsequent  evaporation 
of  the  solution  obtained.  The  alkali  exists  in  the  wood,  principally  in  the  state 
of  acetate  ;  and,  being  of  a  fixed  and  incombustible  nature,  is  left  behind  after 
the  incineration.  The  wood  is  burnt  on  the  ground,  in  a  place  sheltered  from 
the  wind.  The  ashes  consist  of  a  soluble  and  insoluble  portion.  The  soluble  part 
is  made  up  of  carbonate  of  potassa,  together  with  sulphate,  phosphate,  and  sili- 
cate of  potassa,  and  the  chlorides  of  potassium  and  sodium;  the  insoluble  por- 
tion, of  carbonate  and  subphosphate  of  lime,  alumina,  silica,  oxidized  iron  and 
manganese,  and  a  little  carbonaceous  matter  that  has  escaped  combustion.  The 
ashes  are  lixiviated  in  barrels  with  the  addition  of  a  portion  of  lime,  and  the 
soluble  substances  above  mentioned  are  taken  up.  The  lixivium  is  then  evapo- 
rated in  large  iron  kettles,  which  for  several  days  are  kept  constantly  full.  The 
evaporation  is  continued  until  the  mass  has  become  of  a  black  colour,  and  of  the 
consistence  of  brown  sugar.  It  is  now  subjected  to  as  powerful  a  heat  as  can 
be  raised  by  the  best  wood  fire  for  a  number  of  hours,  by  which  it  is  fused. 
During  the  fusion,  the  combustible  impurities  are  for  the  most  part  burnt  out, 
and  a  gaseous  matter  is  emitted,  which  agitates  the  more  fluid  part.  When  the 
fusion  is  complete,  the  liquid  becomes  quiescent,  and  looks  like  melted  iron.  It 
is  now  transferred,  by  means  of  large  iron  ladles,  to  iron  pots,  where  it  con- 


Wheat  straw 4-18 

Flax 50 

Rush 508 

Common  thistle 5-37 

Vino  branches 5-5 

Barley  straw 5-8 

Beech  bark 60 

Fern 6-2 

Indian  corn  stalks....  17-6 
Sun-flower  stalks 19-4 


Dry  oak  leaves 240 

Common  nettle 25-0 

Black  elder 25-5 

Vetch 27-5 

Poke ; 45-6 

Wheat  stalks 470 

Stems  of  potatoes 65-0 

Wormwood 73.0 

Fumitory 79  0 

Angelica 96-2 
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goals  in  cakc^.  Those  arc  broken  up  and  packed  in  ti^lit  barrels,  and  consti- 
tute thv.  pulash  of  conimerco.  {Dr.  if.  A.  ltoger»,  in  Silliman's  Journal.) 

If  it  \A  intended  to  nuike  pear/a.s/t,  the  process  is  varied.  In  this  case  the 
black  mutter  of  the  consistence  of  brown  sugar,  called  black  naltn  by  our  manu- 
facturers, instead  of  being  fused,  is  transferred  from  the  kettles  to  a  large  oven- 
shaped  furnace,  so  constructed  that  the  Hume  may  play  over  the  alkaline  mass, 
which  in  the  mean  lime  is  stirred  l)y  nuums  of  an  iron  rod.  The  ignition  is  in 
this  way  continued,  until  the  combustible  impurities  are  burnt  out,  and  the 
mass,  from  being  iduck,  becomes  of  a  dirty  bluish-white  colour.  {Rogers.) 

The  ashes  of  plants  amount  generally  to  not  more  than  a  few  parts  in  the 
hundred ;  and  of  these  a  portion  only  consists  of  potassa.  The  different  parts  of 
the  sumo  vegetal)le,  and,  for  a  stronger  reason,  different  plants,  furnish  variable 
quantities  of  ashes.  Ligneous  plants  yield  less  than  herbaceous,  the  trunk  less 
than  the  branches,  and  the  branches  less  than  the  leaves.  The  bark  yields  more 
ashes  than  the  wood;  and  the  leaves  of  trees  which  drop  their  foliage  in  winter 
more  than  the  leaves  of  evergreens.  The  following  table  gives  the  quantity  of 
potassa  contained  in  the  ashes  of  one  thousand  parts  of  the  undernamed  plants: 

Pine 0-45 

Poplar 0-7o 

Birch 1  29 

Beech 1-45 

Oak 203 

Oak  bark 208 

Box 2-26 

Willow 2-85 

Linden 8  27 

Elm 3-9 

Maple 3-9 

Commercial  History.  Potash  and  pearlash  are  made  in  those  countries  in 
which  forests  abound.  Accordingly,  the  alkali  is  extensively  manufactured  in 
Canada  and  the  United  States,  and  constitutes  an  important  export  of  this 
country.  It  is  prepared  chiefly  in  the  State  of  New  York,  which  is  supposed 
to  furnish  three-fourths  of  our  exports  of  this  alkali.  It  is  also  produced  in 
considerable  quantities  in  the  northern  countries  of  Europe,  especially  in  Rus- 
sia, and  on  the  shores  of  the  Baltic.  It  is  of  different  qualities  as  it  occurs  in 
commerce,  and  is  distinguished  by  the  country  or  place  of  manufacture,  as 
American,  Bussian,  Danlzic  potash,  &c. 

Potash  has  been  extracted  from  felspar  by  Prof.  Fuchs,  by  igniting  it  with 
lime,  which  renders  the  alkali  slowly  soluble  in  water.  Dr.  E.  Meyer,  of  Ber- 
lin, has  found  that  the  extraction  is  facilitated  by  digesting  the  ignited  mass 
with  water  under  a  pressure  of  seven  or  eight  atmospheres.  {Pharm.  Journ. 
and  Trans.,  June,  1857,  p.  607.)  Other  minerals  have  recently  become  the 
sources  of  potassa  salts,  especially  a  deposit  of  mixed  chlorides  of  potassium 
and  magnesium,  overlying  a  bed  of  common  salt,  at  Stassfurt,  near  Magdeburg, 
in  Prussia.  They  are  also  extracted  by  M.  Bulard  from  sea-water.  (Ibid., 
Feb.  1867,  p.  451.) 

Properties.  Potash  is  in  the  form  of  fused  masses,  of  a  stony  appearance  and 
hardness,  and  cau.stic  burning  taste.  Its  colour  is  variegated ;  but  reddish  and 
dark-brown  are  the  predominant  hues.  When  exposed  to  the  air  it  absorbs 
moisture  and  deliquesces;  and,  if  sufficiently  long  exposed,  finally  becomes  liquid. 
Pearlash  is  of  a  white  colour,  with  usually  a  tinge  of  blue.  As  it  occurs  in  com- 
merce, it  is  in  tight  casks,  containing  about  throe  hundred  and  fifty  pounds,  in 
which  it  forms  one  entire,  hard,  concrete  mass.  In  the  shops  it  is  found  in  coarse 
powder,  intermingled  with  lumps  as  dug  out  of  the  casks,  presenting  an  opaque 
granular  appearance,  like  table  saltor  Havana  sugar.  It  is  deliquescent,  and  has 
a  burning  alkaline  taste.  It  is  soluble  in  water,  with  the  exception  of  impurities. 
The  soluble  matter  in  100  grains  of  the  salt  of  medium  quality  will  neutralize 
about  58  grains  of  officinal  sulphuric  acid.  It  differs  from  potash  principally 
iu  containing  less  combustible  impurities  and  in  being  less  caustic  and  deli- 
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quescent.     The  colouring  matter  of  both  these  forms  of  alkali  is  derived  from 
carbonaceous  impurities,  and  small  portions  of  iron  and  manganese. 

Composition.  The  basis  of  both  pot  and  pearlash  is  carbonate  of  potassa; 
but  this  is  associated  with  certain  salts,  and  with  insoluble  impurities.  Several 
varieties  of  potash  found  in  commerce  were  analyzed  by  Vauquelin,  whose 
principal  results  are  contained  in  the  following  table.  The  quantity  examined 
of  each  kind  was  1152  parts. 


Kinds  of  Potash. 

Caustic 

Hydrate  of 

Potassa. 

Sulphate  of 
Potassa. 

Chloride  of 
Potasainm. 

Insoluble 
Residue. 

Carbonic  Aoid 
and  water. 

American  potash     .     . 
Russian  potash    .     .     . 

Pearlash 

Dantzic  potash    . 

857 
772 
754 
603 

154 
65 
80 

152 

20 
5 
4 

14 

2 

56 

6 

79 

119 
254 
308 
304 

These  results,  calculated  for  100  parts,  show  that  the  American  potash  con- 
tains 74  per  cent,  of  pure  hydrated  alkali,  and  the  Russian  6T  per  cent.  Pearl- 
ash, it  is  seen,  is  more  rich  in  carbonic  acid  than  potash  ;  and  this  result  of 
analysis  corresponds  with  the  qualities  of  the  two  substances  as  prepared  in  the 
United.  States;  potash  being  known  to  be  far  more  caustic  than  pearlash.  Be- 
sides the  impurities  shown  by  the  table,  phosphate  and  silicate  of  potassa  and 
chloride  of  sodium  ai*e  present.  According  to  Mr.  Stevenson  Macadam,  the 
potashes  of  commerce  contain  iodine  and  a  trace  of  bromine,  which  shows  that 
the  forest  trees  from  which  the  alkali  is  obtained  must  contain  a  very  minute 
proportion  of  these  non  metallic  elements.  (Chem.  Gaz.,Aug.  2,  1852,  p.  284.) 

As  the  potash  of  commerce  is  valuable  in  the  arts  in  proportion  to  the  quan- 
tity of  real  alkali  which  it  contains,  it  is  important  to  possess  an  easy  method 
of  ascertaining  its  quality  in  that  respect.  Tiie  process  by  which  this  is  accom- 
plished is  called  alkalimetry,  and  the  instrument  used  an  alkalimeter.  The  best 
mode  of  proceeding,  which  is  applicable  to  the  commercial  forms  of  soda  as  well 
as  those  of  potassa,  is  that  proposed  by  Faraday,  and  described  by  Turner  as 
follows.  Take  a  cylindrical  tube,  sealed  at  one  end,  nine  and  a  half  inches  long, 
and  three-quarters  of  an  inch  in  diameter,  and  pour  into  it  one  thousand  grains 
of  water,  marking  with  a  file  the  point  at  which  the  water  stands.  Divide  the 
space  occupied  by  the  water  into  one  hundred  equal  parts,  graduating  from 
above  downwards;  and,  opposite  to  the  numbers  23-44,  4896,  54-63,  and  65, 
severally,  write  the  words  soda,  potassa,  carbonate  of  soda,  and  carbonate  of 
potassa.  Then  prepare  a  dilute  sulphuric  acid  having  the  specific  gravity  1127, 
which  may  be  formed  by  adding  to  the  strong  acid  about  four  times  its  volume 
of  distilled  water.  An  acid  of  this  strength,  if  added  to  the  tube  so  as  to  reach 
to  any  one  of  the  heights  denoted  by  the  above  numbers,  will  be  just  sufficient 
to  neutralize  one  hundred  grains  of  the  alkali  written  opposite  to  it.  Suppose, 
for  example,  that  the  dilute  acid  be  added  until  it  stands  opposite  to  the  word 
carbonate  of  potassa,  we  shall  then  have  the  exact  quantity  necessary  to  neu- 
tralize one  hundred  grains  of  that  carbonate ;  and  if  we  add  pure  water,  until 
the  liquid  reaches  to  0,  or  the  beginning  of  the  scale,  it  is  evident  that  the  acid 
has  been  brought  to  the  bulk  of  a  hundred  measures,  each  of  which  would  be 
competent  to  neutralize  one  grain  of  the  carbonate  in  question  All  that  is  now 
necessary,  in  order  to  ascertain  the  quality  of  any  commercial  sample  of  this 
carbonate,  is  to  dissolve  one  hundred  grains  of  it  in  warm  water,  filter  the  solu- 
tion to  remove  insoluble  impurities,  and  add  by  degrees' the  dilute  acid  from 
the  tube  until  the  solution  is  exactly  neutralized,  as  shown  by  litmus  paper.  The 
number  of  divisions  of  acid,  expended  in  attaining  this  point,  may  be  read  off 
from  the  tube;  and  for  each  division  one  grain  of  pure  carbonate  is  indicated. 

This  method  of  testing  the  potash  of  commerce  indicates  its  alkaline  strength, 
assuming  this  to  be  dependent  solely  on  potassa;  but  soda,  a  cheaper  alkali, 
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luuy  be  present  an  an  adulteration,  and  its  proportion  \»  important  to  be  known. 
To  Holve  this  problem,  M.  O.  Henry  proposes  that  the  satunitinp  power  of  a 
^Mven  weight  should  be  first  determined  in  relation  to  sulphuric  acid,  and  after- 
wards the  proportion  of  carbonate  of  potassa  in  an  equal  weight,  by  first  con- 
verting it  into  an  acetate,  and  then  precipitating  the  potassa  by  hyperchlorate 
(oxychlorate)  of  soda,  the  reacting  salts  being  in  alcoholic  solution.  The  pre- 
cipitated hyperchlorate  of  potassa  indicates  the  proportion  of  carbonate  of  po- 
tassa. The  amount  of  the  latter  determines  how  much  of  the  sulphuric  acid  was 
expended  in  saturating  the  potassa;  and  the  soda  is  indicated  by  the  amount 
of  this  alkali  equivalent  to  the  remainder  of  the  acid.  (Journ.  de  Pharm.,y\\. 
214.)  Another  method  of  detecting  soda  in  the  potash  of  commerce,  proposed 
by  Pagenstecher,  is  to  convert  the  suspected  alkali  into  a  sulphate,  and  to  wash 
the  sulphate  formed  with  a  saturated  solution  of  sulphate  of  potassa.  If  the 
whole  of  the  saline  matter  be  sulphate  of  potassa,  the  washing  will  cause  no 
loss  of  weight ;  but  if  part  of  it  be  sulphate  of  soda,  this  will  be  washed  away, 
on  account  of  its  solubility  in  a  saturated  solution  of  sulphate  of  potassa.  {Ibid., 
Mars,  1848,  239.)  Fremy  has  proposed  the  metantimoniate  of  potassa  as  a  test 
for  soda  in  potash.  In  applying  this  test,  the  potash  is  converted  into  a  neutral 
chloride  of  potassium,  and  treated  with  a  recent  solution  of  the  metantimoniate. 
If  the  alkali  examined  contain  2  or  3  per  cent,  of  soda,  a  precipitate  will  be 
almost  instantly  formed.  If  a  less  proportion  of  soda  be  present,  time  and  agita- 
tion will  be  necessary  to  effect  the  precipitation.  Fremy  states  that,  by  this  test, 
he  can  detect  the  half  of  1  per  cent,  of  soda  in  commercial  potash.  (Philos.  Mag., 
Oct.  1848,  325.)  Good  potash  should  not  contain  a  proportion  of  chlorides, 
indicating  more  than  2  per  cent,  of  chlorine  by  the  test  of  nitrate  of  silver.  If 
a  larger  proportion  is  shown,  adulteration  with  common  salt  may  be  suspected. 
A  standard  solution  of  the  silver  salt  may  be  made,  a  known  measure  of  which 
shall  be  just  sufficient  to  precipitate  all  the  chlorine  in  a  given  weight  of  good 
potash,  after  having  been  supersaturated  with  nitric  acid.  If  a  further  addition 
of  the  test  causes  a  precipitate,  the  presence  of  too  much  chlorine  is  shown. 

Pearlash,  from  its  impurity,  is  never  used  as  a  medicine.  Purified  to  a  certain 
extent,  it  takes  the  name  of  carbonate  of  potassa. 

Off.  Prep.  Potassae  Carbonas,  U.  S.  B. 

POTASS^  CHLORAS.  U.  S.,  Br, 
Chlorate  of  Pbtassa. 

Hyperoxymuriate  of  potassa;  Chlorate  de  potasse,  Fr.;  Chlorsaures  Kali,  Oertn. 

In  the  U.  S.  Pharmacopoeia,  Chlorate  of  Potassa  is  placed  in  the  Catalogue 
of  Materia  Medica;  in  the  British,  it  is  ranked  among  the  Preparations,  with 
the  formula  KO.CIO,. 

The  salt  may  be  conveniently  obtained  by  the  process  of  Graham,  which  con- 
sists in  mixing  carbonate  of  potassa  with  an  equivalent  quantity  of  hydrate  of 
lime,  before  submitting  it  to  the  action  of  chlorine.  The  gas  is  absorbed  with 
avidity,  and  the  mass  becomes  hot,  while  water  is  given  off.  The  lime  converts 
the  carbonate  into  caustic  potassa,  and  the  reaction  then  takes  place  between 
f^ix  eqs.  of  potassa  and  six  of  chlorine,  with  the  result  of  forming  five  eqs  of 
chloride  of  potassium,  and  one  of  chlorate  of  potassa.  (6K0  and  6C1  =  5KCI 
and  KO.ClOj. )  The  products  are,  therefore,  carbonate  of  lime,  chloride  of 
potassium,  and  chlorate  of  potassa.  The  chloride  and  chlorate  are  separated 
from  the  carbonate  by  solution  in  hot  water,  and  the  chlorate  from  the  chloride 
by  priority  of  crystallization.  The  Br.  Pharmacopoeia  has  adopted  this  process, 
with  the  following  directions.  "Take  of  Carbonate  of  Potash  twenty  ounces 
[avoirdupois];  Slaked  Itime  fifty-three  ounces  [avoird.];  Distilled  Water  a 
sufficiency ;  Black  Oxide  of  Mang&ucse eighty  ounces  [avoird.];  Hydrochloric 
Acid  twenty-four  pints  [Imperial  measure].  Mix  the  Lime  with  the  Carbonate 
of  Potash,  and  triturate  them  with  a  few  ounces  of  the  Water  so  as  to  make 
the  mixture  slightly  moist.  Place  the  Oxide  of  Manganese  in  a  large  retort  or 
flask,  and,  having  poured  upon  it  the  Hydrochloric  Acid,  diluted  with  six  pints 
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[Imp.  meas.]  of  water,  apply  a  gentle  sand  heat,  and  conduct  the  Chlorine  aa 
it  comes  over,  first  through  a  bottle  containing  six  [fiuidjounces  of  Water,  and 
then  into  a  large  carboy  containing  the  mixture  of  Carbonate  of  Potash  and 
Slaked  Lime.  When  the  whole  of  the  chlorine  has  come  over,  remove  the  con- 
tents of  the  carboy,  and  boil  them  for  twenty  minutes  with  seven  pints  [Imp. 
meas.]  of  the  Water;  filter  and  evaporate  till  a  film  forms  on  the  surface,  and 
set  aside  to  cool  and  crystallize.  The  crystals  thus  obtained  are  to  be  purified 
by  dissolving  them  in  three  times  their  weight  of  boiling  Distilled  Water,  and 
again  allowing  the  solution  to  crystallize." 

In  the  first  process,  a  large  proportion  of  the  potassa  is  lost  by  being  con- 
verted into  chloride  of  potassium.  Prof  F.  C.  Calvert,  of  Manchester,  almost 
entirely  avoided  this  loss  by  his  new  process,  in  which  he  reacts  upon  one  eq.  of 
caustic  potassa,  mixed  with  five  and  a  half  eqs.  of  lime,  with  a  stream  of  chlorine. 
The  potassa  is  dissolved  in  sufficient  water  to  form  a  solution,  containing  10;^ 
per  cent,  of  the  alkali  (sp.  gr.  1  'HO),  and  mixed  with  the  lime ;  and  the  mixture, 
after  having  been  gradually  heated  to  122°,  is  subjected  to  a  rapid  current  of 
chlorine  to  saturation,  the  reaction  caused  by  which  raises  the  temperature  to 
about  194°.  The  product  is  then  evaporated  nearly  to  dryness,  the  residue  dis- 
solved in  boiling  water,  and  the  solution  filtered  and  set  aside  to  crystallize. 
The  strength  of  the  solution  of  potassa,  together  with  the  increased  temperature, 
determines  the  combination  of  part  of  the  chlorine  with  calcium  instead  of 
potassium;  and  the  oxygen  from  the  lime  converts  the  remaining  chlorine  into 
chloric  acid.  A  higher  or  lower  density  of  the  potassa  solution  was  found  not  to 
give  equally  favourable  results.  This  process  has  been  tried  on  a  large  scale, 
and  is  said  to  have  been  successful.  While  the  original  process  gives  but  43 
parts  of  chlorate  to  100  of  anhydrous  potassa,  this  process  yields  260  parts. 
The  same  result  in  relation  to  the  .loss  of  potassa  was  gained  in  the  British 
process  by  the  use  of  a  larger  proportion  of  slaked  lime. 

The  chlorate  of  potassa  of  commerce  is  prepared  by  the  reaction  of  solutions  of 
chloride  of  potassium  and  hypochlorite  of  lime,  with  the  assistance  of  heat.  The 
chlorate  of  potassacrystallizes  during  the  refrigeration  of  the  liquor,  and  chloride 
of  calcium  remains  in  solution  (KCl  and  3(CaO,C10)  =  K0,C10,  and  SCaCl). 

Propey^ies.  Chlorate  of  potassa  is  a  white  anhydrous  salt,  of  a  cooling  and 
slightly  acerb  taste.  It  crystallizes  in  rhomboidal  plates  of  a  pearly  lustre.  It 
is  soluble  in  16  parts  of  water  at  60°,  and  in  two  and  a  half  parts  of  boiling 
water.  When  thrown  on  burning  coals,  it  augments  their  combustion  remark- 
ably. This  property  is  due  to  the  presence  of  oxygen,  which  may  be  evolved 
from  the  salt,  in  the  proportion  of  nearly  39  per  cent.,  by  heating  it  a  little 
above  its  point  of  fusion.    The  residue  is  chloride  of  potassium. 

Chlorate  of  potassa  is  characterized  alsoby  becoming  first  yellow,  and  then  red 
by  admixture  with  a  little  sulphuric  acid,  and  by  the  action  of  that  acid  evolving 
chlorous  acid  gas  (quadroxide  of  chlorine),  known  by  its  yellow  colour,  and  ex- 
plosive property  when  heated;  by  its  bleaching  power  when  mixed  first  with  mu- 
riatic acid  and  then  with  water;  and  by  its  property  of  exploding  violently  when 
triturated  with  a  small  portion  of  sulphur  or  phosphorus,  or  even  kermes  min- 
eral. Its  usual  impurity  is  chloride  of  potassium,  which  maybe  detected  by  a 
precipitate  of  chloride  of  silver  being  produced  on  the  addition  of  nitrate  of  sil- 
ver. This  test  does  not  precipitate  the  chlorine  of  the  chloric  acid.  Chlorate  of 
potassa  consists  of  one  eq.  of  chloric  acid  75-5,  and  one  of  potassa  4t'2  =  122T. 

This  salt  is  an  excellent  test  of  manganese  existing  in  organic  matter.  If  a 
small  portion  of  such  matter,  containing  even  a  trace  of  manganese,  be  thrown 
on  the  surface  o[  the  pure  melted  salt  in  a  test-glass,  after  the  combustion  has 
ceased,  the  cooled  saline  mass  will  be  found  to  have  a  rose  or  pinkish  tint,  caused 
by  the  formation  of  permanganate  of  potassa.  (Neues  Eepert.,  vi.  247.)  A  sim- 
ilar discoloration  of  the  salt,  produced  by  the  use  of  pure  charcoal  in  the  same 
manner,  will  evince  the  presence  of  manganese  in  the  chlorate  as  an  impurity. 

Medical  Properties.  According  to  M.  Socquet,  the  physiological  action  of 
chlorate  of  potassa  is  to  depress  the  circulation,  without  the  least  effect  on  the 
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dij?08tive  or^nns.  From  pxporimcntB  mndo  l)y  Dr.  O'ShaughncBsy  and  otliors,  it 
gives  a  brijrht  scarU't  colour  to  \\\v.  vmoiis  blood,  and  panscH  undecomposod  into 
tho  nrino.  TI»o  lirst  trials  nuido  with  it  an  a  medicine  were  founded  up<H»  the 
Hiipponition  tliat  it  would  prove  an  oxi(lizin|«:r«Mnedy;  and  hence  it  wan  employed 
in  scurvy,  and  in  Kyphilis  and  liver  complaints  as  a  substitute  for  mercury.  In 
scurvy  its  use  has  been  recently  revivecl.  It  has  also  been  employed  in  acute 
articular  rheumatism,  pseudomembranous  anj^ina  and  croup,  ulcerative  and 
gangrenous  stomatitis  of  infants,  and  mercurial  and  maternal  stomatitis.  In 
these  ulcerous  affections  there  can  be  no  (loul)t  of  its  great  efficacy  in  very 
many  instances.  Dr.  Alexander  Ilnrkin,  of  Dublin,  recommends  it  highly  in 
i(crof(jla  and  consumption.  {Dub.  Quart.  Journ.,  Nov.  1861.)  At  an  earlier 
date,  it  had  been  tried  advantageously  in  presumed  cases  of  phthisis  by  Dr. 
Davenjjort,  of  Iowa.  (Am.  Med.  Monthli/,  Sept.  18(50.)  Dr.  Austin  Flint,  how- 
ever, as  the  result  of  his  own  observations,  denies  that  it  has  any  specific  in- 
fluence on  the  disease.  (Am  Journ.  of  Med.  Set.,  Oct.  1861,  p.  321.)  It  is  much 
employed,  and  by  some  practitioners  mainly  relied  on  in  scarlatina,  diphtheria, 
and  fetid  breath.  It  has  obtained  some  reputation  also  as  a  resolvent ;  and  Mr. 
W.  Craig,  of  Ayr,  in  Scotland,  has  reported  three  cases  of  large  ovarian  tumours, 
two  of  which  disappeared,  and  the  third  was  diminished,  under  the  use  of  a 
des.sert.'^poonful,  thrice  daily,  of  a  saturated  aqueous  solution  of  the  chlorate. 
(Edin.  Med.  Jo  urn.,  ^ov.  1865,  p.  427.)  It  has  been  thought  in  some  instances 
to  have  prevented  abortion. 

Externally,  chlorate  of  potassa  in  solution  has  been  used  in  several  diseases. 
Mr.  Moore,  of  London,  has  found  it  very  useful  as  an  application  to  indolent 
and  scrofulous  ulcers  and  phagedaena,  to  ulcerations  of  the  nose,  mouth,  and 
tongue,  and  for  cleansing  cancerous  sores.  It  is  even  asserted  to  have  caused 
the  healing  of  cancroid  ulcers.  (Journ.de  Pharm.,  Mars,  1864,  p.  269.)  M. 
Ganjot  found  it  successful  in  a  case  of  severe  phagedenic  ulcers,  which  had 
long  resisted  other  remedies ;  applying  to  each  ulcer  morning  and  evening  by 
means  of  a  compress  a  solution  containing  one  part  of  the  salt  in  25  parts  of 
water.  (Ann.  de  Therap.,  1866,  p.  132.)  Dr.  S.  F.  Starley,  of  Fairfield,  Texas, 
succeeded  in  curing,  in  a  month,  a  case  of  long-standing  catarrh  of  the  blad- 
der, by  injecting  into  the  bladder,  daily  at  first,  and  afterwards  every  two  or 
three  days,  from  four  to  six  ounces  of  a  solution  containing  a  drachm  in  eight 
ounces  of  water.  (Med.  and  Stir g.  Reporter,  Aug.  24,  1867,  p.  169;  from  the 
South.  Journ.  of  Med.  Sci.)  Dr.  Bedford  Brown,  of  N.  C,  has  employed  it 
with  success,  in  the  form  of  injection,  in  gonorrhoea  in  women,  leucorrhcea,  and 
ulceration  of  the  os  uteri.  (Am.  Journ.  of  Med.  Sci.,  July,  1857,  p.  66.)  The 
dose  is  from  fifteen  to  thirty  grains  every  three  or  four  hours,  given  in  sufficient 
gum  water,  sweetened  water,  or  lemonade  to  dissolve  it.  When  administered  as 
a  prophylactic  in  salivation,  a  smaller  dose  will  answer.  No  nicety  need  be  ob- 
served in  the  dose.  Taken  to  the  extent  of  five  drachms  in  twenty-four  hours, 
it  was  found  to  produce  diuresis,  abundant  salivation,  and  a  strong  saltish  taste. 
When  used  as  a  wash  or  injection,  from  a  drachm  to  half  an  ounce  of  the  salt 
may  be  dissolved  in  a  pint  of  water.  A  solution  in  glycerin,  in  the  proportion 
of  one  part  of  the  salt  to  ten  of  the  menstruum,  has  been  especially  recom- 
mended as  a  dressing  for  ill-conditioned  wounds  and  ulcers.  The  remedy  has 
also  been  applied  in  the  form  of  very  fine  powder  dusted  on  the  surface. 

Of.  Prep.  Potassae  Permanganas,  Jir.;  Trochisci  Potassa?  Chloratis,  Br. 

POTASS^  NITRAS.  U.S.,  Br. 

Nitrate  of  Fbtassa. 

K0,N05.  Nitrate  of  potash  of  commerce,  purified,  if  necessary,  by  crystal- 
lization from  solution  in  distilled  water.  Br. 

Nitre,  Saltpetre;  Nitrate  do  potasse,  Azotatodo  potasse,  Salpctre, /V.;  Salpetersaures 
Knli,  Saipeter,  Oerm.,  Dutch,  Dan.,  Swed.;  Nitro,  Hal.,  Span.,  Port. 

Nitre  or  saltpetre  is  both  a  natural  and  artificial  product.  It  occurs  in  many 
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countries,  existing  in  the  soil  on  which  it  forms  a  saline  efflorescence,  in  the 
fissures  of  calcareous  rocks,  and  in  caves.  It  has  been  found  in  different  parts  of 
Europe,  in  Egypt,  and  in  Peru;  but  the  country  in  which  it  is  most  abundantly 
produced  is  India,  whence  the  principal  part  is  furnished  for  the  demands  of 
commerce.  In  the  United  States  it  is  found,  for  the  most  part,  in  caverns  situated 
in  limestone  rock,  called  saltpetre  caves,  where  it  is  associated  with  nitrate  of 
lime.  The  earths  contained  in  them  are  lixiviated,  and  yield,  according  to  their 
richness,  from  one  to  ten  pounds  of  crude  nitre  to  the  bushel.  These  caves  are 
particularly  numerous  in  Kentucky,  and  furnished  a  large  proportion  of  the 
nitre  consumed  in  the  United  States  during  the  last  war  with  England.  Ac- 
cording to  Mr.  E.  S.  Wayne,  of  Cincinnati,  nitre  earth  exists  near  Nashville, 
Tenn.,  which  yields  15  per  cent,  of  nitre,  and  is  said  to  be  sufficiently  abundant 
to  supply  the  demand  of  the  United  States.  In  Bradford  County,  Penn.,  a 
solid,  uncrystalline  deposit  of  very  pure  nitre  exists  in  a  sandstone  rock.  {Prof. 
W.  H.  Ellet.)  "A  mountain"  of  the  salt  is  said  to  have  been  discovered  by  Dr. 
Harrison  among  the  Rocky  Mountains,  "six  miles  N.  E.  of  Crystal  Peak." 
{Am.  Journ.  of  Pharm.,  Jan.  1866,  p.  87.)  Nitre  exists  also  in  the  vegetable 
kingdom,  having  been  found  in  tobacco,  borage,  bugloss,  parietaria,  hemlock, 
and  the  sun-flower.  The  artificial  sources  of  nitre  are  certain  mixtures  of  ani- 
mal and  vegetable  substances  with  wood-ashes  and  calcareous  matter,  called 
nitre-beds  ;  and  certain  materials,  impregnated  with  saltpetre,  consisting  prin- 
cipally of  plaster  rubbish,  derived  from  the  demolition  of  old  buildings.  The 
ashes  of  tobacco  stems,  consisting  almost  exclusively  of  carbonate  of  potassa 
and  chloride  of  potassium  in  nearly  equal  parts,  have  been  proposed  by  M. 
Commaille  as  an  artificial  source  of  nitre,  by  adding  them  to  the  ordinary  nitre- 
beds.  {Journ.  de  Pharm.,  Fev.  1856,  106.) 

Preparation  from  its  Natural  Sources.  In  India  the  saline  earth,  which  con- 
tains about  seven  parts  of  nitre  in  a  thousand,  is  lixiviated  in  large  mud  filters, 
lined  with  stiff  clay,  and  furnished  with  false  bottoms  of  bamboo,  covered  with 
grass  mats,  on  which  wood-ashes  are  laid.  The  filters  being  then  filled  with 
the  saline  earth,  water  is  added,  and  the  solution  filters  through  the  wood-ashes, 
with  the  effect  of  converting  the  nitrate  of  lime  present,  amounting  to  nearly 
1  per  cent,  into  nitrate  of  potassa.  The  solution  obtained  is  evaporated  in 
earthen  pots,  filtered,  and  set  aside  to  crystallize.  The  impure  nitre  thus  ob- 
tained contains  from  45  to  TO  per  cent,  of  the  pure  salt.  It  is  redissolved  and 
crystallized,  and  thrown  into  commerce  under  the  name  of  crude  saltpetre. 

Besides  the  nitre  obtained  in  India  by  the  filtration  of  the  soil  deposited 
during  the  overflow  of  the  Ganges,  it  appears,  from  the  report  of  Dr.  J.  W. 
Palmer,  that  much  of  the  crude  salt  is  obtained,  in  the  northwestern  Provinces 
of  Hindostan,  from  the  saline  incrustations  formed  in  and  around  the  mud 
walls  surrounding  the  dwellings  of  the  natives.  The  scrapings  from  these 
sources  are  lixiviated,  and  the  impure  solution  allowed  to  evaporate  in  shallow 
pans  exposed  to  the  sun.  The  impure  nitre  extracted  from  the  earthy  matters 
crystallizes  out ;  while  common  salt,  to  the  extent  of  from  1  to  9  per  cent.,  re- 
mains in  the  mother-liquor,  and  is  recovered  by  subsequent  evaporation  to 
dryness.  (See  Am.  Journ.  of  Pharm.,  Sept.  1868,  p.  436.) 

Artificial  Preparation.  The  plan  of  forming  saltpetre  in  artificial  nitre-beds 
is  principally  practised  in  Germany  ;  while  the  method  of  obtaining  it  from  old 
plaster  rubbish  is  followed  in  France.  Artificial  nitre-beds  are  formed  of  animal 
and  vegetable  remains,  together  with  ashes  and  calcareous  earth,  which  are 
mixed  up  with  a  portion  of  loose  soil  and  placed  under  sheds,  to  shelter  the 
mixture  from  the  rain ;  while  the  sides  are  left  open  to  permit  the  free  access  of 
air.  The  mixture  is  disposed  in  little  ranges  or  heaps,  which  are  frequently 
turned  over  with  a  spade,  and  sprinkled  with  urine,  as  a  substance  containing  a 
large  quantity  of  nitrogen.  At  the  end  of  two  or  three  years  the  nitrogen  is 
converted  into  nitric  acid,  and  this,  by  uniting  with  the  potassa  existing  in  the 
vegetable  remains,  forms  nitre.  When  the  contents  of  the  bed  contain  about  four 
ounces  of  the  salt  for  every  cubic  foot  of  the  materials,  they  are  deemed  fit  to  be 
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lixiviiitod.  Tho  lixiviation  is  porformed  with  bollinf?  water,  which  is  ropoatodly 
thrown  upon  frcsli  portions  of  tlic  mass,  until  tho  sohjtion  ohtaintMl  irt  Kufliciontly 
strong.  The  lixivium  is  of  a  brown  colour,  and  contains  chiefly  the  nitrate  of 
potassa,  but  at  tho  same  time  more  or  less  of  the  nitrates  of  lime  and  magnesia, 
and  of  common  salt.  The  earthy  nitrates  are  then  decomposed  by  a  solution  of 
wood-ashes,  the  potassa  of  which  converts  them  into  nitre,  and  precipitates  the 
earths.  The  solution  being  further  evaporated,  the  common  salt  rises  to  tho 
surface  as  a  scum,  and  is  removed.  The  soliiton  is  then  allowed  to  cool,  and  the 
nitrate  crystallizes  in  dirty-white  crystals,  called  crude  nitre.  Nitrate  of  lirae 
may  be  converted  into  nitre  by  adding  it  to  a  solution  of  sulphate  of  i)otassa. 
Sulphate  of  lirae  is  precipitated,  and  nitrate  of  potassa  remains  in  solution. 

When  obtained  from  old  plaster  rubbish,  the  material  is  reduced  to  jiowdcr 
and  lixiviated,  in  order  to  exhaust  it  of  everything  soluble.  The  solution  is  found 
to  contain  the  nitrates  of  potassa  and  lime,  and  common  salt,  and  is  treated  with 
wood-ashes,  which  convert  the  nitrate  of  lime  into  nitrate  of  potassa,  with  pre- 
cipitation of  the  earth  as  a  carbonate.  Tlie  liquor  is  .separated  from  the  precipi- 
tate and  concentrated  by  heat;  and  the  common  salt,  as  it  rises  to  the  surface, 
is  skimmed  off.  When  the  solution  is  so  strong  as  to  mark  45°  of  Baume's  areo- 
meter, it  is  allowed  to  cool  and  cry.stallize;  and  the  crystals  form  the  crude  nitre 
of  this  process.  The  salt  obtained  in  this  way  generally  contains  from  85  to  88 
per  cent,  of  pure  nitre;  the  remainder  being  made  up  of  chloride  of  sodium,  and 
certain  deliquescent  salts.  The  details  of  this  process,  as  formerly  practised  in 
Paris,  are  given  by  Thenard. 

Theor;/  of  Nitrification.  It  is  generally  supposed  that  the  continuous  forma- 
tion of  nitre  in  nitre  earths,  and  in  artificial  nitre-beds,  depends  upon  the  oxida- 
tion of  the  nitrogen  of  ammonia,  thus  generating  nitric  acid,  the  formation  of 
which  is  facilitated  by  the  presence  of  alkaline  and  earthy  bases,  with  which  the 
acid  unites.  The  ammonia  is  deriyed,  for  the  most  part,  from  the  organic  remains 
in  the  nitre  earths,  and  from  the  animal  matter  which  is  an  essential  ingredient 
in  the  artificial  mixtures.  According  to  Schoenbein,  whose  statement  has  been 
confirmed  by  Goppelsroder,  the  formation  of  the  nitric  acid  is  always  preceded 
by  that  of  nitrous  acid.  (Joum.  de  Pharvi.,  Avril,  1862,  p.  334.) 

Purification.  Nitrate  of  potassa,  as  first  obtained,  either  from  natural  or 
artificial  sources,  is  called  in  commerce  crude  saltpetre,  and  requires  to  be  puri- 
fied before  it  can  be  used  in  medicine,  or  in  most  of  the  arts.  The  proces.s,  which 
is  founded  principally  on  the  fact  that  nitre  is  more  soluble  than  common  salt 
in  hot  water,  is  conducted  in  the  following  manner  in  France.  Thirty  parts  of 
saltpetre  are  boiled  with  six  parts  of  water,  and  the  portion  which  remains  un- 
dissolved, or  is  deposited,  consisting  of  common  salt,  is  carefully  removed.  As 
the  ebullition  proceeds,  a  little  water  is  added  from  time  to  time,  to  hold  the 
nitre  in  solution.  When  common  salt  ceases  to  be  separated,  the  solution  is 
clarified  with  glue,  and  more  water  is  added,  at  intervals,  until  the  whole, 
including  that  previously  added,  amounts  to  ten  parts.  The  clear  solution  is 
now  transferred  to  large,  shallow  coj)per  coolers,  where  it  is  agitated  with 
wooden  instruments  to  hasten  the  cooling,  and  to  cause  the  nitre  to  crystallize 
in  small  grains.  The  purification  is  completed  by  washing  the  salt  with  water, 
or  a  saturated  solution  of  nitre,  in  a  kind  of  wooden  hopper,  with  holes  in  the 
bottom  stopped  with  pegs.  The  liquid  employed  is  allowed  to  remain  in  contact 
with  the  nitre  for  several  hours,  after  which  it  is  permitted  to  drain  off  by  taking 
out  the  pegs.  The  salt  is  now  dried,  and  takes  the  name  of  purified  nitre. 

In  Sweden,  the  process  of  purification  is  conducted  in  a  difi'erent  manner.  The 
solution  of  the  crude  nitre  is  boiled  until  a  saline  crust  (common  salt)  forms  on 
its  surface,  and  until  it  is  so  far  concentrated  that  a  small  portion  of  it  crystallizes 
upon  cooling.  The  crust  being  removed,  the  solution  is  filtered,  and  diluted 
with  I-48th  of  water,  with  a  view  to  retain  in  solution  the  common  salt,  which, 
being  somewhat  less  soluble  in  cold  than  in  boiling  water,  would  otherwise  be  in 
part  precipitated  on  refrigeration.  The  solution  is  now  allowed  to  cool,  and,  at 
45 
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the  moment  crystals  begin  to  form,  is  stirred  constantly  to  cause  the  salt  to 
crystallize  in  small  grains.  The  granular  salt  is  then  washed  after  the  French 
method,  as  above  described,  dried,  and,  being  fused,  is  cast  in  sheet-iron  moulds 
so  as  to  form  masses,  each  weighing  from  ten  to  twenty  pounds.  The  prepara- 
tion of  nitre  in  this  manner  by  fusion  is,  according  to  Berzelius,  attended  with 
several  advantages ;  such  as  its  occupying  less  space,  its  losing  nothing  by  waste 
in  transportation,  and  its  presenting,  in  this  state,  an  obvious  index  of  its  quality. 
This  index  is  the  character  of  its  fracture.  When  the  salt  is  perfectly  pure,  the 
fracture  is  radiated,  the  radii  being  generally  large.  The  presence  of  l-80th  of 
common  salt  renders  the  radii  smaller;  and  of  l-40th,  or  a  larger  quantity,  pro- 
duces a  zone  in  the  substance  of  the  mass  devoid  of  the  radiated  structure,  or 
causes  this  structure  to  disappear  entirely.  On  the  other  hand,  the  melting  of 
the  salt  has  the  disadvantage  of  converting  it  in  part  into  nitrite  if  the  heat  be 
too  high,  and  of  rendering  it  difficult  to  pulverize. 

The  British  Pharmacopoeia  of  1864  gave  a  process  for  purifying  commercial 
nitre ;  but,  as  this  is  done  on  a  large  scale  by  the  manufacturers,  the  process 
has  been  very  properly  omitted  in  the  present  edition.  It  may  be  seen  in  the 
preceding  edition  of  this  work. 

Commercial  History.  Nitre  is  received  in  this  country  from  Calcutta,  packed 
in  grass-cloth  bags,  containing  from  one  hundred  and  fifty  to  one  hundred  and 
seventy-five  pounds.  The  greater  portion  of  it  arrives  at  Boston.  Its  quality 
varies  considerably.  That  which  comes  in  dirty-yellow  crystals  is  called  crude 
saltjietre ;  while  the  finer  lots,  in  small,  comparatively  clear  crystals,  approach- 
ing to  white,  are  called  East  India  refined.  Very  little  crude  saltpetre  is  at 
present  obtained  from  native  sources  in  the  United  States.  The  refined  saltpetre 
is  almost  exclusively  prepared  by  our  own  chemists. 

As  connected  with  the  subject  of  saltpetre,  it  may  be  proper  in  this  place  to 
notice  what  is  incorrectly  called  South  American  saltpetre,  considerable  quan- 
tities of  which  have  been  received  within  a  few  years  from  Peru  and  Chili.  It 
is  nitrate  of  soda,  and  comes  in  bags  containing  about  270  pounds  of  the  salt  in 
the  crude  state.  This  nitrate  is  used  by  our  manufacturing  chemists,  and  is  better 
suited  than  nitre  for  preparing  nitric  and  sulphuric  acids, on  account  of  its  greater 
proportional  quantity  of  acid.  It  is,  however,  not  applicable  to  the  purpose  of 
making  gunpowder,  from  its  tendency  to  absorb  moisture. 

Nitrate  of  soda  may  be  decomposed,  so  as  to  yield  nitre,  by  means  of  caustic 
American  potash  (red  potash  of  commerce),  by  Mr.  Rotch's  patented  process. 
This  process  gives  a  nitre  equal  in  purity  to  the  East  India  refined.  For  the 
details,  see  the  Pharm.  Journ.  and  Trans,  (xi.  36).  The  same  salt  will  furnish 
nitre  by  double  decomposition  with  pearlash.  (Ibid.,  xi.  236.)  Mr.  Hill  decom- 
poses nitrate  of  soda  by  means  of  chloride  of  potassium,  forming,  by  double  de- 
composition, nitrate  of  potassa  and  chloride  of  sodium.  The  latter  is  got  rid  of, 
in  the  usual  manner,  by  evaporating  the  solution  of  the  mixed  salts. 

Properties.  Nitre  is  a  white  salt,  possessing  a  sharp,  cooling,  and  slightly 
bitterish  taste,  and  generally  crystallized  in  long,  striated,  semi-transparent,  six- 
sided  prisms,  with  dihedral  summits.  It  dissolves  in  four  or  five  times  its  weight 
of  cold,  and  in  about  two-fifths  of  its  weight  of  boiling  water.  It  is  sparingly 
soluble  in  rectified  spirit,  but  insoluble  in  absolute  alcohol.  It  undergoes  no 
alteration  in  the  air,  unless  this  is  very  moist.  It  yields  a  yellow  precipitate 
with  bichloride  of  platinum,  showing  that  potassa  forms  its  base.  It  is  devoid 
of  water  of  crystallization ;  but  is  apt  to  contain  a  portion  of  liquid,  mechani- 
cally lodged  within  the  substance  of  the  crystals.  This  is  particularly  the  case 
with  the  large  crystals,  and,  according  to  Berzelius,  is  a  source  of  impurity;  as 
the  liquid  in  question  is  aportion  of  the  mother-water  in  which  they  were  formed. 
It  is  on  this  account  that  Berzelius  recommends  that  the  solution  of  the  purified 
salt  should  be  stirred  during  crystallization,  so  as  to  cause  it  to  shoot  into  small 
crystals.  When  exposed  to  heat,  nitre  fuses  without  losing  weight  at  about 
662°.  The  fused  mass,  when  cast  in  moulds,  or  formed  into  little  circular  cakes, 
constitutes  that  form  of  nitre  kept  in  the  shops  under  the  name  of  crystal  min- 
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eral  or  sal  prunrlh*  If  thn  boat  is  inoroasod,  tho  salt  ia  decomposed,  ovolvoa 
pure  oxyjfon,  and  '\a  r«(|iico(i  tt>  tho  state  of  nitrite,  which,  when  rubliod  to 
powcU-r,  emits  oraiij^e-coloiired  fiiinoH  of  l)yponitricacid,  and  nitric  oxi<le  on  the 
addition  of  Hulphnric  acid.  Upon  a  further  continnnnceof  tho  heat,  the  nilrouH 
acid  itHolf  isdeeomponod,  and  a  hirge  additional  quantity  of  oxypen  i8  evolved, 
contaminated,  however,  with  more  or  less  nitro^^en.  On  account  of  the  larj^o 
proportion^  of  oxyjren  which  it  contains,  nitre  increases  the  combustion  of  many 
8ul)stnncesin  a  remarkable  degree.  When  thrown  on  burning  coals,  itdeflagrates 
with  bright  scintillations.  In  the  reaction  of  nitre  with  charcoal,  carbonic  aci<l 
is  produced,  and  never  carbonic  oxide;  and  the  nitric  acid  is  variously  decom- 
posed into  nitrous  acid,  nitric  oxide,  or  nitrogen,  according  to  the  proportion  of 
the  charcoal  and  to  the  heat  employed.  (A.  Vogel,jun.)  Nitre  may  be  readily 
recognised  by  its  effect  in  increasing  the  combustion  of  live  coals,  when  thrown 
upon  them  ;  and  by  evolving  white  or  reddish  vapours  on  the  addition  of  sul- 
phuric acid.  Its  most  usual  impurity  is  common  salt,  which  is  seldom  entirely 
absent,  and  which  injures  it  for  the  manufacture  of  gunpowder.  The  presence 
of  this  salt,  or  of  chloride  of  potassium,  will  cause  a  precipitate  with  nitrate  of 
silver.  If  a  sulphate  bo  present,  a  precipitate  will  be  formed  with  chloride  of 
barium.  Of  the  pure  salt,  100  grains,  treated  with  60  grains  of  sulphuric  acid, 
and  ignited  until  it  ceases  to  lose  weight,  yield  86  grains  of  sulphate  of  potassa. 
If  the  residue  weighs  less,  part  of  it  is  probably  sulphate  of  soda,  and  the  nitre 
tested  may  be  assumed  to  have  contained  nitrate  of  soda.  The  refined  or  purified 
«ialtpetre  of  commerce  is  sufficiently  pure  for  medicinal  use.  Nitrate  of  potassa 
is  compo.sed  of  one  eq.  of  nitric  acid  54,  and  one  of  potassa  47*2  =  101  2.  f 

Medical  Properties.  Nitre  is  considered  refrigerant,  diuretic,  and  diapho- 
retic, and  is  much  used  in  inflammatory  diseases.  It  is  known  to  be  a  powerful 
antiseptic.  It  generally  promotes  the  secretion  of  urine  and  sweat,  lessens  the 
heat  of  the  body  and  the  frequency  of  the  pulse,  and  has  a  tendency  to  keep  the 
bowels  in  a  soluble  condition.  When  taken  in  health,  in  quantities  increasing 
gradually  from  one  to  five  drachms  daily,  for  the  space  of  from  eight  to  twelve 
days,  it  was  found  by  P.  Lofiler  to  produce  general  weakness,  lowness  of  spirits, 
constant  disposition  to  sleep,  and  slow  and  weak  pulse.  Towards  the  end  of 
the  experiment,  the  pulse  several  times  fell  to  twenty  beats  in  the  minute.  Dur- 
ing the  use  of  the  medicine,  the  appetite  and  digestion  continued  good,  and  the 
bowels  were  regular;  though,  occasionally,  some  pain  was  experienced  in  the 
abdomen,  followed  by  purging.  The  blood,  drawn  at  the  end  of  the  period,  re- 
sembled cherry  juice  in  colour,  exhibited  paler  blood  corpuscles  than  in  health, 
coagulated  very  quickly,  forming  a  clot  of  diminished  firmness,  was  more  watery 
than  natural,  and  contained  a  smaller  proportion  of  fat.  (^Am.  Journ.  of  Med. 
6'ct.,xvlii.  204;  from  SchmidVs  Jahrb.) 

Nitre  is  very  frequently  prescribed  with  tartar  emetic  and  calomel,  forming  a 
combination  usually  called  the  nitrous  powder,  which  promotes  most  of  the 
secretions,  particularly  those  of  the  liver  and  skin,  and  which  in  many  cases  is 
advantageously  employed  in  lessening  and  modifying  febrile  excitement.  The 
formula  usually  preferred  is  eight  or  ten  grains  of  nitre,  the  eighth  of  a  grain 
of  tartar  emetic,  and  from  the  fourth  to  the  half  of  a  grain  of  calomel,  exhibited 
every  two  or  three  hours.  Nitre  is  frequently  given  in  active  hemorrhages,  par- 
ticularly haemoptysis,  and  is  a  useful  ingredient  of  gargles  in  certain  stages  of 
inflammatory  sorethroat.  Dr.  Frisi,  an  Italian  physician,  found  it  very  efficacious, 
in  a  case  of  obstinate  spasmodic  asthma,  in  affording  speedy  relief,  and  cutting 
short  the  attack  as  often  as  it  was  repeated.  In  the  same  disease,  nitrous  fumi- 

*  Salprunelle,  as  directed  to  be  made  in  tho  French  Codex  of  1837,  is  a  mixture  of  nitrate 
ftnd  .sulphate  of  pota.ssa.  It  is  prepared  by  fusing  nitre  in  a  Hessian  crucible,  adding 
l-128th  part  of  sulphur,  and  pouring  out  the  product  on  a  smooth  marble  slab,  where  it 
is  allowed  to  coni^eal.  The  sulphur  immediately  takes  fire,  and,  by  combining  with 
oxygen  from  a  })iirt  of  tho  nitric  acid  of  tho  nitre,  becomes  sulphuric  acid,  which  then 
unites  with  a  small  portion  of  pota.ssa,  to  form  sulphate  of  potassa. 

■f  A  method  of  estimating  the  nature  and  amount  of  the  various  impurities  in  commer- 
cial saltpetre  has  been  published  by  M.  Persoz,  and  may  be  seen  in  the  Am.  Journ.  of 
Pharm.,  Nov.  186],  p.  543. 
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gation  has  been  found  useful,  performed  by  inhaling  the  fumes  from  a  piece  of 
burning  touch-paper  about  the  size  of  a  playing  card,  prepared  by  dipping 
blotting-paper  in  a  saturated  solution  of  nitre,  and  afterwards  drying  it.  M. 
Vohl  has  examined  the  vapour  resulting  from  the  burning  of  paper  thus  impreg- 
nated, and  found  it  to  consist  of  carbonic  acid  and  oxide,  cyanogen,  ammonia, 
nitrogen,  aqueous  vapour,  and  carbonate  and  nitrite  of  potassa;  and  ascribes 
the  beneficial  results  of  its  inhalation  to  the  ammonia  and  nitrite  of  potassa. 
(Journ.  de  Pharm.  et  de  Chim.,  4e  ser.,  iii.  155,  A.  D.  1866.)  In  .the  form 
of  sal  prunelle,  it  has  been  strongly  recommended  by  M.  Debout  in  polydipsia, 
given  in  the  dose  of  a  drachm  daily.  Dr.  Henry  Tiedemann,  of  this  city,  praises 
nitre  as  a  remedy  in  dysentery.  The  usual  dose  is  from  ten  to  fifteen  grains, 
dissolved  in  water  or  some  mucilaginous  liquid,  and  repeated  every  two  or 
three  hours.  If  given  too  freely,  or  for  too  long  a  period,  it  is  apt  to  excite 
pain  in  the  stomach.  In  an  overdose  (half  an  ounce  to  an  ounce  or  more),  taken 
in  concentrated  solution,  it  causes  heat  and  pain  in  the  stomach,  vomiting  and 
purging  of  blood,  great  prostration,  convulsions,  and  sometimes  death.  On  dis- 
section, the  stomach  and  intestines  are  found  inflamed.  A  fatal  case  of  poison* 
ing  by  nitre,  in  which,  although  three  ounces  and  a  half  were  taken  at  one  dose, 
no  painful  symptoms  were  manifested,  is  related  by  Dr.  John  Snowden,  in  the 
New  Jersey  Med.  JReporter  (viii.  117).  The  treatment  consists  in  the  speedy 
removal  of  the  poison  from  the  stomach,  and  in  the  administration  of  mucilagi- 
nous  drinks,  laudanum  to  allay  pain  and  irritation,  and  cordials  to  sustain  the 
system.     No  antidote  is  known.  # 

Notwithstanding  the  toxical  properties  of  nitre  when  taken  largely  in  con- 
centrated solution,  it  may  be  given,  in  divided  doses,  to  the  extent  of  one  or  two 
ounces  in  twenty-four  hours,  if  copiously  diluted  with  water.  Administered  in 
this  way,  the  salt  acts  as  a  sedative  on  the  circulation,  decreasing  the  force  and 
frequency  of  the  pulse.  It  is  chiefly  in  acute  rheumatism  that  large  doses  have 
been  employed;  and  both  M.  Gendrin  and  M.  Martin-Solon  bear  testimony  to 
its  remarkable  efficacy  in  that  disease,  when  thus  given.  Dr.  Henry  Bennett,  of 
London,  also  speaks  highly  of  its  efficacy  in  the  same  disease;  and  his  favour 
able  report  of  it  is  confirmed  by  some  well-conducted  clinical  experiments  by 
Dr.  R.  Rowland,  of  the  same  city.  The  remedy  was  given  by  the  latter  in  a 
quantity  never  exceeding  half  an  ounce  in  twenty-four  hours,  dissolved  in  a  pint 
of  water.  Thus  administered,  it  produced  no  inconvenience.  Large  doses  of 
this  salt  have  also  been  employed  with  success  in  general  dropsy,  following 
remittent  fever.  It  is  best  given,  dissolved  in  sweetened  barley-water,  in  the 
proportion  of  half  an  ounce  to  a  pint  and  a  half  or  two  pints  of  the  liquid. 

Dr.  Mangenot  recommends,  for  the  removal  of  cutaneous  naevi,  the  topical 
use  of  nitre,  applied  by  friction  with  the  moistened  finger,  dipped  into  the  pow- 
dered salt.  (Half-yearly  Abstract,  Jan.  to  July,  1857,  p.  120.) 

In  pharmacy  nitre  is  employed  to  form  crocus  of  antimony,  to  procure  nitric 
acid,  and  sometimes  in  the  preparation  of  sweet  spirit  of  nitre.  It  enters  into 
the  composition  of  moxa.  In  the  laboratory  it  is  used  to  make  black  and  white 
flux,  and  to  yield  oxygen  at  a  red  heat.  In  the  arts  it  is  employed  in  the  pro- 
duction of  aquafortis  (common  nitric  acid),  the  manufacture  of  sulphuric  acid, 
and  the  fabrication  of  gunpowder.  The  Br.  Pharmacopoeia  uses  it  in  the  puri- 
fication of  bismuth. 

Of.  Prep.  CoUodium,  U.  S.  B. 

POTASS^  PERMANGANAS.  L^.  ^.,  ^r. 

Permanganate  of  Potassa.    Hypermangam.ate  of  Potassa. 

Permanganate  of  Potash.    K0,Mnj07.  Br. 

This  is  a  new  officinal  of  the  U.  S.  and  Br.  Pharmacopoeias.  In  the  former 
it  is  placed  in  the  Materia  Medica  list,  as  an  article  to  be  procured  from  the 
manufacturer.  In  the  latter  a  process  is  given  for  its  preparation.  The  follow- 
ing is  the  British  formula. 
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"  Take  of  Caufitic  Potash  Jive  ouncen  [avoinlupoia]  ;  Black  Oxide  of  Man- 
gant'su,  in  fme  powder,  /rvj/r  ounces  [uvoird.];  Chlorate  of  PotaHh  Ihrea  ounces 
awt/ a /la//*  [avoird.j ;  Hiluted  Sulj»liiiric  And  a  sujficie/u^y  ;  Distilled  Water 
two  pintH  and  a  /m(/' [Imperial  measure].  Reduce  the  Chlorate  of  Potanh  to 
tine  powder,  and  mix  it  with  the  Oxide  of  Man^anette;  put  the  mixture  into  a 
porcelain  basin,  and  add  to  it  the  Caustic  Potash,  previously  dissolved  in  four 
[Uuidjounces  of  the  Water.  Evajiorate  to  dryness  on  a  sand  bath,  stirring  dili- 
gently to  prevent  spurting.  Pulverise  the  mass,  put  it  into  a  covered  Hessian 
or  Cornish  crucible,  and  expose  it  to  a  dull  red  heat  for  an  hour,  or  till  it  has 
assumed  the  condition  of  a  semifused  mass.  Let  it  cool,  pulverise  it,  and  boil 
with  a  pint  and  a  half  [Imp.  meas  ]  of  the  Water.  Let  the  insoluble  matter  sub- 
side, decant  the  fluid,  boil  again  with  half  a  pint  [Imp.  meas.]  of  the  Water, 
again  decant,  neutralise  the  united  liquors  accurately  with  the  Diluted  Sul- 
phuric Acid,  and  evaporate  till  a  pellicle  forms.  Set  aside  to  cool  and  crystallise. 
Drain  the  crystalline  mass,  boil  it  in  six  [fluidjounces  of  the  Water  and  strain 
through  a  funnel,  the  throat  of  which  is  lightly  obstructed  by  a  little  asbestos. 
Let  the  lluid  cool  and  crystallise,  drain  the  crystals,  and  dry  them  by  placing 
them  under  a  bell  jar  over  a  vessel  containing  sulphuric  acid."  Jir. 

By  this  process  chlorate  of  potassa  yields  oxygen  to  biuoxide  of  manganese, 
converting  it  into  permanganic  acid,  which  unites  with  the  potassa  to  form  the 
permanganate,  chloride  of  potassium  being  formed  at  the  same  time ;  but  as  the 
whole  of  the  materials,  however  accurately  the  proportions  may  be  calculated, 
do  not  react  upon  each  other  to  the  desired  result,  portions  of  the  binoxide  and 
of  the  potassa  remain,  llence,  when  exhausted  by  water,  the  solution  contains 
with  the  permanganate  and  chloride  an  uncertain  proportion  of  potassa,  which 
requires  to  be  neutralized  by  sulphuric  acid.  Unfortunately,  it  is  extremely 
difficult  to  get  rid  of  the  sulphate  of  potassa  and  chloride  of  potassium,  in  the 
crystallization,  which,  therefore,  are  apt  to  contaminate  the  permanganate.  At 
best  the  product  is  small  and  uncertain  in  amount;  and  the  process,  therefore, 
which  is  a  modification  of  Gregory's,  is  riot  likely  to  be  generally  adopted. 
Several  other  processes  have  been  employed,  among  which  a  very  simple  one 
is  that  by  Graeger.  This  chemist  prepared  the  salt  by  first  obtaining  the  pure 
oxide  of  manganese  by  calcining  the  carbonate,  then  calcining  together  a  mix- 
ture of  130  parts  of  the  oxide,  100  parts  of  chlorate  of  potassa,  and  184  parts 
of  hydrate  of  potassa,  as  free  from  carbonic  acid  as  possible.  The  carbonate  is 
easily  procured,  as  an  incidental  product  in  the  preparation  of  chlorine,  by  pre- 
cipitating the  muriatic  liquor  by  carbonate  of  soda.  To  complete  the  process, 
the  salt  is  obtained  separate  by  solution,  evaporation,  and  crystallization.  (Ann. 
de  Therap.,  1867,  p.  230.)  According  to  Dr.  E.  R.  Squibb,  the  best  of  the 
methods  proposed  is  the  following  by  M.  Bechamp,  of  Montpellier. 

Ten  parts  of  binoxide  of  manganese,  in  fine  powder,  are  intimately  mixed 
with  12  parts  of  potassa  dissolved  in  a  little  water,  and  the  mixture  is  thoroughly 
dried.  This  is  introduced  into  an  earthenware  retort,  furnished  with  a  tube 
j)assing  through  the  tubulure  nearly  to  the  bottom.  The  retort  is  placed  in  a 
furnace,  and  to  the  beak  a  bent  tube  is  adapted,  the  end  of  which  dips  into 
mercury.  Heat  is  then  applied,  and  a  current  of  oxygen,  or  of  atmospheric  air 
freed  from  carbonic  acid,  is  made  to  enter  into  the  retort  through  the  tube  in 
the  tubulure,  as  long  as  absorption  continues.  The  mass  is  then  exhausted  with 
water,  and  carbonic  acid  is  passed  through  the  solution  until  it  acquires  a  red 
or  purple  colour.  After  standing  so  as  to  allow  of  the  subsidence  of  the  undis- 
solved matter,  the  liquid  is  decanted,  evaporated  without  ebullition,  and  allowed 
to  crystallize.  The  crystals  are  purified  by  a  second  crystallization.  In  this  pro- 
cess the  requisite  o.xygen  for  peroxidizing  the  manganese  is  supplied  from  a  dis- 
tinct source,  and  the  disadvantage  from  the  presence  of  other  salts  avoided. 
The  action  of  the  carbonic  acid  is  to  convert  into  carbonate  the  excess  of  po- 
tassa, which,  so  long  as  allowed  to  remain,  prevents  the  conversion  into  per- 
manganic acid  of  the  manganic  acid  formed  in  the  earlier  stage  of  the  process. 

For  satisfactory  results  it  is  desirable  that,  while  a  heat  sufficient  in  degree 
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and  sufficiently  prolonged  is  employed,  it  should  not  be  so  great  as  to  decom- 
pose the  new  acid  formed,  and  that  a  long  continuance  of  heat  in  the  extrac- 
tion of  the  salt  from  the  mass  by  water,  and  in  the  subsequent  evaporation  of 
the  solutions,  should  be  avoided,  as  it  also  favours  decomposition.  Hence  the 
propriety  of  using  a  steam-heat,  and  of  obtaining  the  salt  with  as  little  admixture 
as  possible  of  other  salts,  which  require  repeated  solution  and  evaporation  to 
separate  them.  The  latter  is  one  of  the  main  advantages  of  Bechamp's  process. 
Dr.  Squibb,  after  much  attention  to  the  subject,  and  many  experiments,  proposes 
a  method  in  which  these  difficulties  are  avoided,  and  which  has  the  recommenda- 
tion ofsimplicity  and  economy.  We  have  space  only  for  an  outline  of  his  process, 
and  refer  for  details  to  his  article  in  the  Am.  Journ.  of  Pharvi.  for  Sept.  1864. 

Fused  hydrate  of  potassa  is  heated  with  a  little  water  in  a  cast-iron  vessel,  the 
"bottom  of  which  is  made  nearly  red-hot;  binoxide  of  manganese  is  added,  and 
the  mixture  stirred  till  dry.  It  is  then  powdered,  and  subjected  repeatedly  to  the 
action  of  water  at  an  elevated  temperature,  being  stirred  to  dryness  after  each 
addition.  This  operation  is  repeated  four  times.  After  the  last  addition  of  water 
the  vessel  is  removed  from  the  fire,  and,  time  being  allowed  for  subsidence,  the 
clear  liquor  is  decanted.  The  operation  is  twice  repeated  with  the  residue,  after 
which  the  undissolved  matters  are  thrown  away.  The  liquors  thus  obtained  are 
mixed  and  evaporated,  care  being  taken  to  avoid  too  high  a  heat;  and  the  resi- 
due is  set  aside  to  crystallize.  The  crystals  are  then  drained  in  a  funnel,  the 
neck  of  which  is  obstructed  with  pieces  of  glass;  as  it  is  of  the  utmost  import- 
ance that  the  salt  shall  not  come  in  contact  with  organic  matter.  A  further  pro- 
duct of  crystals  is  obtained  by  a  repetition  of  the  process ;  the  mother-water 
being  used,  instead  of  pure  water,  for  the  solution  of  the  potassa.  The  crystals 
thus  obtained  are  washed  with  distilled  water,  then  dissolved  in  boiling  distilled 
water,  and  recrystallized.  The  yield  of  pure  crystals  may  be  from  16  to  25  per 
cent,  of  the  oxide  employed,  according  to  the  care  used  in  conducting  the  process. 

Subsequent  experience  has  convinced  Dr.  Squibb  that  the  recrystallization 
is  unnecessary  and  wasteful;  the  product  of  crystals  first  obtained  being  suffi- 
ciently pure  for  all  ordinary  purposes,  and  the  little  free  potassa  contained 
therein  being  useful,  if  not  essential,  in  preserving  the  salt  from  decompositiou 
in  solution.  (Arn.  Journ.  of  Pharm.,  Jan.  1865,  p.  22  ) 

The  rationale  of  this  process,  which  appears  to  us  to  be  an  excellent  one,  is 
probably  as  follows.  When  the  binoxide  of  manganese  and  potassa  are  heated 
together,  a  portion  of  the  binoxide,  under  the  influence  of  the  potassa  and  heat, 
gives  up  to  another  portion  so  much  oxygen  as  to  convert  it  into  manganic  acid 
(MnOJ,  which  combines  with  potassa  to  form  the  manganate.  But  this  salt,  when 
dissolved  in  water,  rapidly  changes  to  the  permanganate,  probably  by  the  sur- 
render of  one  eq.  of  oxygen  by  one  eq.  of  the  manganic  acid,  by  which  it  is  con- 
verted into  deutoxide  (MnO.^),  to  two  other  eqs.  of  manganic  acid,  converting 
them  into  one  eq.  of  the  permanganic  (Mn^O^).  The  manganic  acid  thus  be- 
comes a  carrier  of  oxygen  from  the  deutoxide,  and,  though  a  small  portion  may 
be  formed  at  once,  yet,  by  its  successive  formation  and  decomposition,  it  at  length 
gives  a  considerable  proportional  product. 

Properties.  Permanganate  of  potassa  (KO.MUjO,)  is  in  the  form  of  slender 
prismatic  crystals,  of  a  dark-purple  colour,  inodorous,  and  of  a  sweetish,  astrin- 
gent taste.  It  is  said  to  be  soluble  in  16  parts  of  water  at  60°  (Brande  and 
Taylor)',  but,  according  to  M.  Reveil,  it  is  dissolved  by  5  times  its  weight  at 
common  temperatures.  {Arch.  Gen.,  Janv.  1864,  p.  24.)  Its  solution,  even  with 
a  minute  proportion  of  the  salt,  has  a  beautiful  lilac  colour.  If  the  solution  be 
evaporated  to  dryness,  the  salt  has  the  form  of  an  intensely  black  powder.  If 
suddenly  heated,  the  crystals  detonate;  evolving  oxygen,  and  leaving  a  black 
residue,  which  yields  potassa  to  water,  recognised  by  its  alkaline  reaction,  and 
by  giving,  when  acidulated  with  muriatic  acid, a  yellow  precipitate  with  bichloride 
of  platinum.  {Br.)  Moderately  heated,  they  are  partially  volatilized,  giving  out 
violet  vapours,  of  a  disagreeable  metallic  odour.  {Am.  Journ.  of  Pharm.,  Sept. 
1862,  p.  409.)  This  salt,  in  consequence  of  the  facility  with  which  it  parts  with 
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oxyjr«'U,  is  one  of  tho  most  powerful  oxldizinjf  (igents  known.  It  cfluses  the 
coniliuntion  of  certain  inHaminable  bodies,  imparts  oxygen  to  almost  all  organic 
Hubstances,  and  in  chemistry  is  employed  to  bring  various  compounds  to  a  higher 
degree  of  oxidation.  It  has  been  conjectured  that  a  part  of  the  oxygen  contained 
in  it  is  in  the  state  of  ozone,  and  to  this  has  h<»en  ancribed  its  extraordinary 
oxidizing  })ower.  But  the  readiness  with  whicli  it  yields  oxygen  in  the  nascent 
state,  is  sufficient  to  account  for  the  phenomc-na.  It  may  be  kept  indefinitely  if 
pure,  and  carefully  secured  from  contact  with  organic  substances,  or  other  de- 
composing agents;  but,  in  fact,  in  consequence  of  the  almost  universal  presence 
of  organic  matter  in  the  air,  it  is  generally  partially  decomposed,  and,  when  dis- 
solved, leaves  a  slight  residue  of  hydrated  binoxide  of  manganese.  In  reference 
to  the  metals,  niercury  is  quickly  oxidized  at  the  expense  of  the  salt;  a  mixture 
of  protoxide  of  mercury  and  oxide  of  manganese  being  deposited  as  a  brown 
powder,  and  caustic  potassa  remaining  in  solution.  Zinc  remains  unchanged 
indefinitely  in  a  solution  of  the  permanganate,  silver  is  little  affected,  and  cop- 
per not  at  all  even  at  212°  F.  (Giles,  Journ.  de  Pharm.  et  de  Chim.,  Mai,  1868, 
p,  397.) 

The  U.  S.  Pharmacopoeia  gives  as  a  test,  that  its  solution  is  instantly  de- 
colorized by  the  solution  of  arsenite  of  potassa,  with  the  production  of  a  brown 
precipitate.  The  British  requires  that  5  grains,  dissolved  in  water,  should  be 
completely  decolorized  by  not  less  than  44  grains  of  granulated  sulphate  of  iron, 
acidulated  with  two  fluidrachms  of  officinal  dilute  sulphuric  acid. 

Medical  Properties  and  Uses.  Permanganate  of  potassa  was  first  brought 
to  the  notice  of  the  profession,  in  1857,  by  Mr.  Condy  as  a  powerful  disinfectant; 
and,  since  that  time,  has  been  very  extensively  and  satisfactorily  employed,  so 
that  it  now  ranks  among  the  most  efficient  agents,  and  by  some  is  considered 
superior  to  all  others.  Not  only  has  it  an  extraordinary  power  of  destroying 
fetid  odours  from  organic  sources ;  but  it  is  thought  even  to  destroy  poisonous 
emanations,  and  thus  to  prove  useful  in  preventing  the  spread  of  infectious  dis- 
eases. It  is  used  also  very  successfully  in  the  treatment  of  fetid  and  gangre- 
nous ulcers,  abscesses,  and  wounds  of  all  kinds,  of  fetid  discharges  from  the 
mucous  membrane  in  ozaena,  otorrhoea,  and  leucorrhoea,  and  of  diphtheritic 
affections ;  and  it  has  proved  serviceable  even  in  cancerous  ulcers,  as  of  the  face, 
luouth,  and  uterus.  In  this  country,  it  has  been  employed  extensively  and  with 
extraordinary  success  in  hospital  gangrene.  As  a  local  stimulant  it  has  also  been 
used  in  chronic  and  indolent  ulcers.  Dr.  T.  L.  Leavitt,  of  this  city,  has  em- 
ployed it  with  the  most  satisfactory  results  in  carbuncle.  {Am.  Journ.  of  Med. 
Sci.,  Jan.  1867,  p.  131.)  In  all  these  cases,  it  is  applied  to  the  diseased  surface 
in  solution  of  various  strengths,  according  to  the  effect  desired.  In  concentrated 
solution,  it  is  capable  of  acting  as  a  caustic,  and  therefore  requires  caution. 
With  the  view  to  its  caustic  action,  it  may  be  sprinkled  on  the  diseased  sur- 
face by  means  of  a  pepper-box,  or  applied  in  strong  solution.  As  a  disinfectant 
lotion  it  may  be  of  various  strengths,  from  one  to  ten  grains  to  the  fluidounce 
of  water.  M.  Demarquay,  who  was  among  the  first  to  employ  it,  uses  for  in- 
jection in  cancer  of  the  womb,  and  for  application  to  gangrenous  and  fetid  ab- 
scesses, a  solution  varying  in  strength  from  5  to  20  parts  of  the  salt  to  100  of 
water,  trying  the  weaker  solution  first.  (Ann.  de  Therap.,  A.  D.  1864,  p.  251.) 
M.  O.  Ileveil  recommends  as  a  standard  solution  10  parts  dissolved  in  90  parts 
of  water.  This  may  be  used  of  its  full  strength  in  dressing  cancerous,  phage- 
denic, and  atonic  ulcers,  and  diphtheritic  patches  at  the  beginning.  In  conse- 
quence of  its  action  on  organic  bodies,  it  should  be  applied  by  a  pencil  of 
amianthus,  or  sprinkled  over  a  dressing  of  the  same  material  upon  the  surface. 
For  dressing  simple  wounds,  or  as  an  injection  in  ozaena,  leucorrhoea,  &c.,  half  a 
fluidounce  may  be  used  to  a  pint  of  water;  in  gangrenous  and  diphtheritic 
wounds  and  scrofulous  ulcers,  and  as  a  gargle  in  unhealthy  ulcers  of  the  mouth 
and  fauces,  a  fluidounce  to  the  pint ;  as  a  gargle  in  croup  and  diphtheritic  angina 
with  offensive  breath, and  as  awash  for  the  hands  after  post-mortem  examina- 
tions, two  fluidounces  to  the  pint.  Of  the  same  normal  solution  M.  Reveil  gives 
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from  ten  to  thirty  drops  internally  through  the  day,  equivalent  to  from  one  to 
three  graiu.s.  {Arch.  Gen.,  Janv.  1864,  p.  25.)  In  preparing  any  solution  of 
permanganate  for  use,  it  is  of  the  utmost  importance  to  avoid  all  organic 
matters;  even  the  presence  of  matters  of  this  kind  adhering  to  the  surface  of 
unwashed  bottles  being  often  sufficient  to  render  the  solution  unfit  for  disin- 
fectant purposes. 

Internally  the  medicine  has  been  recommended  in  diabetes,  by  Mr.  Sampson, 
of  London;  but  experience  has  not  confirmed  the  hopes  that  were  at  one  time 
entertained  of  its  efficiency.  More  recently  we  have  been  told  that  it  has  boon  used 
with  supposed  benefit,  in  cases  of  purulent  infection,  in  the  dose  of  half  a  grain 
or  a  grain  repeated  several  times  a  day;  and  it  is  one  of  the  remedies  which  is 
likely  to  prove  useful  in  diphtheria,  scarlatina,  and  other  affections  in  which  it 
may  be  presumed  that  noxious  organic  matters  have  entered  the  circulation. 
Dr.  James  F.  Duncan  has  recently  used  it  with  encouraging  success  in  acute 
rheumatism.  He  gives  it  in  the  form  of  Condy's  disinfectant  fluid,  containing 
9"26  grains  in  a  fluidounce,  of  which  he  mixes  one  part  with  seven  of  distilled 
water,  and  administers  half  a  fluidounce  every  two  hours.  {Braithwaite's  Be- 
trosp.,  liv.  206.)  Dr.  Isaac  Kay,  of  Springfield,  Ohio,  has  found  excellent  eS"ects 
from  the  permanganate  in  petechial  fever,  or  spinal  meningitis,  giving  a  table- 
spoonful  of  a  solution  of  one  grain  in  an  ounce  of  water,  in  other  words  half  a 
grain  of  the  salt,  repeated  every  hour.  (Boston  Med.  and  Surg.  Journ.,  Ixx. 
373.)  In  diphtheria  the  remedy  has  proved  extraordinarily  successful,  both 
given  internally  and  applied  locally,  in  the  hands  of  Dr.  Louis  Mackall,  Jr.,  of 
Georgetown,  D.  C.  To  a  child  of  11  years  he  gave  a  teaspoonful  of  a  solution 
containing  one  drachm  to  a  pint  and  a  half  of  water.  The  solution  for  external 
use  contained  a  drachm  in  a  pint.  (Am.  J.  of  Med.  Sci.,  Jan.  1865,  p.  87.) 

Off.  Prep.  Liquor  Potassae  Permanganatis,  Br.  W. 

POTASS^  SULPHAS.  U.S., Br. 

Sulphate  of  Potassa. 

Sulphate  op  Potash.  K0,S03.  Br. 

Vitriolated  tartar;  Tartarum  vitriolatum,  Arcanum  duplicatum,  Sal  de  duobus,  Lat.; 
Sulfate  de  potasse,  Potasse  vitriolee,  Fr.;  Schwefelsaures  Kali,  Vitriolisirtir  Weinstein 
Germ.;  Solfato  di  potassa,  Ital. 

Several  chemical  processes  give  rise  to  sulphate  of  potassa  as  a  secondary 
product.  Thus,  it  is  produced  in  the  distillation  of  nitric  acid  from  a  mixture 
of  nitre  and  sulphuric  acid;  in  the  decomposition  of  sulphate  of  magnesia  by 
carbonate  of  potassa,  in  one  of  the  processes  for  preparing  carbonate  of  mag- 
nesia; in  the  manufacture  of  sulphuric  acid;  and  in  the  decomposition  of  tar- 
trate of  potassa  by  sulphate  of  lime.  When  nitric  acid  is  obtained  by  calcining  a 
mixture  of  nitre  and  sulphate  of  iron,  the  residue  consists  of  sesquioxide  of  iron 
and  sulphate  of  potassa,  the  latter  of  which,  being  alone  soluble,  is  separated 
by  means  of  water,  and  crystallized  from  its  solution.  The  impure  sulphate  of 
potassa  with  sulphur,  forming  the  residue  of  the  combustion  of  sulphur  and 
nitre  in  making  sulphuric  acid,  is  employed  in  the  manufacture  of  alum. 

The  U.  S.  Pharmacopoeia  places  sulphate  of  potassa  in  the  list  of  the  Materia 
Medica ;  the  British,  among  the  preparations,  obtaining  it  from  the  salt  which 
remains  after  the  distillation  of  nitric  acid.  This  salt  is  a  supersulphate  of  po- 
tassa, and  must  be  so  treated  as  to  be  brought  to  the  neutral  state.  In  the  British 
process  it  is  brought  to  that  state  by  saturation,  in  boiling  solution,  with  slaked 
lime.  The  solution  is  then  filtered  to  separate  the  sulphate  of  lime,  and  carbonate 
of  potassa  is  added  at  the  boiling  temperature  to  remove  lime  and  sulphate  of 
lime.  It  is  again  filtered,  then  either  neutralized  or  rendered  slightly  acid  with 
diluted  sulphuric  acid ;  and,  finally,  having  been  evaporated  to  a  pellicle,  is  set 
aside  for  twenty-four  hours  to  crystallize. 

The  manufacturer  of  tartaric  acid  who  avails  himself  of  sulphate  of  lime  to 
decompose  tartrate  of  potassa,  forms  sulphate  of  potassa  as  a  collateral  product. 
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For  Iho  manner  in  wlilcli  tlio  lat((T  wilt  may  be  economically  crystallized  for 
use  ill  the  arts,  see  Am.  Juurn.  of  I' liar  in.  (xxiii.  343). 

Proiierties.  Sulphate  of  potassa  is  a  while,  anhydrous  salt,  in  the  form  of 
small,  ajfffregated,  transparent,  very  hard  crystals,  permanent  in  the  air,  hav- 
ing the  sliape  usually  of  short  six-sided  prisms,  terminated  by  8ix-side<l  pyra- 
mids, and  possessing  a  nauseous,  somewiiat  l)itter  taste.  Insoluble  in  alcohol, 
it  is  slowly  soluble  in  about  nine  and  a  half  times  its  weight  of  cold,  and  in  less 
than  four  times  its  weight  of  boiling  water.  (Gaij-Lusaac.)  Its  solution  is  pre- 
cipitated yellow  by  bichloride  of  platinum,  and  white  by  chloride  of  barium. 
Added  to  a  solution  of  sulphate  of  alumina,  it  generates  alum,  recognised  by 
the  octohedral  shape  of  its  crystals.  It  is  decompo.sed  by  tartaric  acid,  which 
forms  bitartrate  of  potassa,  and  by  the  soIuIjIo  salts  of  baryta,  strontia,  lime, 
silver,  and  lead,  forming  insoluble  or  sparingly  soluble  sulphates.  This  salt  is 
not  liable  to  adulteration.  It  consists  of  one  eq.  of  sulphuric  acid  40,  and  one 
of  potassa  47 '2  =  87 -2. 

The  plate-sulphate  of  potassa,  so  well  described  by  Prof.  Penny,  of  Glasgow, 
is,  when  pure,  the  double  sulphate  of  potassa  and  soda,  having  the  formula 
3(KO,80j)-|-NaO,SO,.  It  is  so  called  from  the  circumstance  of  being  crystal- 
lized in  hard  thick  cakes,  or  slabs,  consisting  of  successive  crops  of  crystals. 
It  is  a  technical  product  from  kelp,  and  may  be  formed  by  allowing  successive 
quantities  of  concentrated  kelp-ley  to  run  into  coolers,  there  to  crystallize  in 
successive  layers ;  the  mother-liquor  being  drawn  off  by  a  siphon,  after  the  de- 
posit of  each  layer.  (Fhilos.  Mag.,  Dec.  1855.)* 

♦Potass^  Sulphas  cum  Sulphure.  Ed.  Sulphate  of  Potassa  with  Sulphur.  Sal  Poly- 
chrestus  Glaseri.  Sal  Polychrest.  This  is  an  old  preparation  which  was  retained  in  the  Edin- 
burgh Pharmacopoeia,  but  was  omitted  in  the  British,  and  consequently  in  the  12th  edi- 
tion of  the  present  work.  Its  antiquity,  however,  if  nothing  else,  entitles  it  to  some 
notice  ;  and  the  account  given  of  it  by  Dr.  Bache,  in  previous  editions  of  the  Dispensa- 
tory, is  introduced  here  as  a  note.     - 

It  was  prepared  by  mixing  thoroughly  equal  parts  of  nitrate  of  potassa  and  sulphur, 
then  throwing  the  mixture  in  small  successive  portions  into  a  red-hot  crucible;  and, 
when  the  deflagration  had  ceased,  and  the  salt  had  cooled,  reducing  it  to  powder,  and 
keeping  it  in  well-closed  bottles. 

When  the  mixture,  indicated  in  this  formula,  is  thrown  into  a  red-hot  crucible,  each 
successive  portion  melts,  and  the  sulphur  floats  on  the  surface  of  the  nitre  with  the  appear- 
ance of  a  brown  oil,  burns  vividly,  and  gives  rise  to  a  copious  evolution  of  sulphurous 
acid  gas.  The  productof  the  deflagration  is  a  grayish-white  friable  mass,  intermixed  appar- 
ently with  undecomposed  sulphur. 

The  nature  of  this  preparation  has  not  been  well  determined.  On  the  supposition  that 
it  is  the  sulphate  of  potassa,  mixed  with  a  portion  of  sulphur,  as  the  Edinburgh  name 
implies,  its  formation  may  be  thus  explained.  By  the  combined  influence  of  the  sulphur 
and  of  the  heat  employed,  the  nitric  acid  of  the  nitre  is  totally  decomposed,  and  is  thus 
enabled  to  furnish  sufficient  oxygen  to  convert  a  portion  of  the  sulphur  into  sulphuric 
acid,  which,  as  soon  as  formed,  combines  with  the  base  of  the  nitre,  to  form  the  suli)hate 
of  potassa.  This  is  left  mixed  with  a  portion  of  sulphur  which  has  escaped  combustion; 
but  the  greater  part  of  the  latter  undergoes  ordinary  combustion,  and  is  dissipated  as 
sulphurous  acid  fumes. 

Supposing  the  saline  matter  to  be  a  sulphate  containing  a  little  free  sulphur,  thiscom- 
bustible  is  evidently  used  in  great  excess;  but  whether  this  excess  is  necessary  to  obtain 
the  exact  preparation  desired  by  the  Edinburgh  College,  it  is  not  easy  to  determine.  The 
late  Dr.  Duncan  ascertained  that  the  product  amounted  only  to  four-tenths  of  the  materials 
employed.  It  is,  therefore,  smaller  than  it  ought  to  be,  even  supposing  that  the  residue 
consisted  of  nothing  but  sulphate  of  potassa. 

Dr.  Duncan  was  of  opinion  that  the  preparation  under  consideration  cannot  be  viewed 
as  a  sulphuretted  sulphate,  and  for  the  following  satisfactory  reasons.  In  the  first  place, 
it  is  more  soluble  in  water  than  sulphate  of  potassa,  and  forms  a  yellowish  solution,  the 
water  leaving  undissolved  only  a  small  resiaue  of  a  black  colour,  which  is  not  sulphur. 
In  the  second  place,  it  exhales  during  solution  a  sulphurous  smell,  and  its  taste  is  sul- 
phurous. These  facts  seem  to  show  that  a  small  portion  of  sulphite  of  potassa  is  present 
in  the  preparation,  or  at  least  some  sulphurous  acid  in  a  ."tate  of  loose  combination.  It 
does  not  yield  sulphuretted  hydrogen  on  the  addition  of  an  acid,  and  is  not  precipitated 
by  the  salts  of  lead.  Theso  characters  are  inconsistent  with  the  opinion  of  Mr.  John 
Mackay,  of  Edinburgh,  who  believes  that  this  preparation  contains  sulphuret  of  potas- 
eium.  (See  his  remarks  on  it,  in  the  Pharm.  Journ.  and  Trans,  for  Jan.  1842.) 

Properties,  ^c.    This  salt  has  an  acid  and  sulphurous  tasto,  and  an  acid  reaction  with 
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Medical  Properties  and  Uses.  Sulphate  of  potassa  is  a  mild  purgative, 
operating  usually  without  heat,  pain,  or  other  symptom  of  irritation.  In  small 
doses  of  from  a  scruple  to  half  a  drachm,  it  operates  as  an  aperient,  and  is  useful 
in  removing  obstructions;  in  larger  doses,  of  four  or  five  drachms,  it  acts  slowly 
as  a  purge.  Combined  with  rhubarb,  in  the  proportion  of  about  a  drachm  of 
the  salt  to  ten  grains  of  the  root,  Dr.  Ford^^ce  recommended  it  as  an  excellent 
alterative  cathartic  in  the  visceral  obstructions  of  children,  characterized  by  a 
tumid  abdomen,  and  defective  digestion  and  nutrition ;  and  we  can  bear  testi- 
mony to  its  efficacy  in  such  cases.  The  late  Dr.  A.  T.  Thomson  found  it,  in 
combination  wijth  rhubarb  or  aloes,  "more  useful  than  any  of  the  other  saline 
purgatives  in  jaundice  and  dyspeptic  affections."  On  the  continent  of  Europe 
it  is  frequently  given  as  an  aperient  after  delivery,  and  for  the  purpose  of  dry- 
ing up  the  milk.  It  enters  into  the  composition  of  Dover's  powder. 

Notwithstanding  the  general  sentiment  of  practitioners  as  to  the  safety  of 
sulphate  of  potassa  as  a  purgative,  several  cases  are  on  record  of  supposed  poi- 
soning from  its  use.  A  case  has  been  reported  (1856),  in  which  death  was  at- 
tributed to  this  salt,  the  amount  taken  having  been  estimated  at  an  ounce  and 
a  half.  M.  Moritz  attributed  the  poisonous  effects  of  the  salt,  in  a  case  under 
his  notice,  to  the  presence  of  a  notable  quantity  of  sulphate  of  zinc ;  but  this 
explanation  cannot  be  admitted  as  adequate.  In  other  cases,  the  salt,  though 
found  to  be  pure,  seemed  to  act  as  a  poison.  In  these  cases  its  effects  may  be 
attributed,  sometimes  to  the  largeness  of  the  dose,  and  perhaps  also  to  the  insuf- 
ficiency of  water  used  to  dissolve  it;  at  other  times,  where  the  dose  used  was  mod- 
erate, to  the  existence  of  a  predisposition  to  gastric  inflammation.  For  further 
information  in  relation  to  this  subject,  the  reader  is  referred  to  a  paper  by  thelate 
Dr.  T.  Romeyn  Beck,  in  the  Amer.  Journ.  of  the  Med.  Sci.  (N.  S.,  vii.  88). 

Off.  Prep.  Pilula  Colocynthidis  Composita,  Br.;  Pulvis  Ipecacuanhae  Com- 
positus.  B, 

POTASSII  FERROCYANIDUM.  U.S. 
Ferrocyanide  of  Potassium. 

Off.Syn.  POTASS^  PRUSSIAS  FLAYA.  Yellow  Prussiate  of  Potash. 
KjFeC^Nj-f  3II0.  A  salt  obtained  by  fusing  animal  substances,  such  as  the 
cuttings  of  horns,  hoofs,  and  skins,  with  carbonate  of  potash  in  an  iron  pot,  lixivi- 
ating the  crude  product  with  water,  and  purifying  the  salt  by  crystallization.  Br. 

Ferrocyanuret  of  potassium,  Ferrocyanate  of  potassa,  Ferroprussiate  of  potassa,  Prus- 
siate of  potassa ;  Proto-cyanurejauiie  de  fer  et  de  potassium,  Fr.;  Cyaneisenkalium,  Germ. 

It  is  the  yellow  double  cyanide  of  potassium  and  iron,  the  salt  from  which 
cyanide  of  potassium  is  obtained  by  calcination  at  a  low  red  heat. 

Ferrocyanide  of  potassium  is  prepared  on  the  large  scale  by  heating  animal 
matters,  such  as  dried  blood,  hoofs,  chips  of  horn,  woollen  rags,  old  leather,  the 
refuse  of  tallow-chandlers  called  greaves,  and  other  substances  rich  in  nitrogen, 
with  the  pearlash  of  commerce  and  scrap  iron,  in  an  egg-shaped  iron  pot  called 
a  shell,  ladling  out  the  pasty  mass  called  the  melt,  and,  after  it  has  cooled  suffi- 
ciently, dissolving  it  in  water,  and  evaporating  the  solution  so  that  crystals  may 
form.  The  melt,  while  still  hot,  contains  cyanide  of  potassium  only,  the  ferro- 
cyanide being  produced  solely  by  the  action  of  the  water.  The  best  temperature 
for  making  the  solution  is  between  158°  and  176° ;  and  the  conversion  of  the 
cyanide  into  the  ferrocyanide  is  facilitated  by  the  presence  of  finely  divided 

test  paper.  When  pulverized,  it  yields  a  pale  yellowish-white  powder.  It  is  soluble  in 
eight  times  its  weight  of  cold  water.  It  is,  however,  not  a  uniform  preparation ;  different 
specimens,  apparently  prepared  with  equal  care,  exhibiting  some  points  of  dilferenc«  in 
properties.  It  was  called  by  the  earlier  chemists  sal  Polychrestus  Glaseri,  or  sal  Polychrest. 
Its  other  properties  coincide  generally  with  those  of  sulphate  of  potassa,  which  may  be 
considered  as  its  basis. 

Medical  Properties  and  Uses.  The  medical  eifects  of  this  preparation  differ  but  little, 
if  at  all,  from  those  of  sulphate  of  potassa.  Its  action  on  the  system  is  stated  by  Dr.  Dun- 
can to  resemble  that  of  the  sulphurous  mineral  waters  which  contain  a  portion  of  neutral 
salt.  The  dose  is  from  half  a  drachm  to  a  drachm.  B. 
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amorphous  sulphurot  of  iron,  and  of  caustic  potassa.  (A.  Relmann,  O/tem.  Oaz  , 
Jan.  1,  1855.) 

Some  years  ago  this  salt  was  manufactured  by  a  process  winch  dispensed 
with  the  use  of  animal  matter  ;  the  necessary  nitrogen  l)eing  obtained  by  a  cur- 
rent of  atmospiieric  air.  Fragments  of  charcoal,  impregnated  with  30  per  cent, 
of  carbonate  of  potassa,  were  heated  to  white  redness  in  a  cylinder,  through 
whicli  a  current  of  air  was  drawn  by  a  suction  pump.  This  process  is  under- 
stood to  have  succeeded  in  a  chemical  sense,  but  failed  on  the  score  of  econ- 
omy, chiefly  from  the  circumstance  that  the  necessary  fire-clay  tubes  could  not 
be  made  to  resist  the  combined  action  of  the  alkali  and  heat.  The  process  of 
Richard  I3runnquell  consists  in  passing  ammonia  through  tubes,  filled  with 
charcoal  and  heated  to  redness,  so  as  to  form  cyanide  of  ammonium,  and  con- 
verting this  into  ferrocyanide  of  potassium  by  contact  with  solution  of  potash 
and  suitable  iron  compounds.  {Chem.  Oaz.,  Nov.  1,  185C.) 

Properties.  Ferrocyanide  of  potassium  is  in  large,  beautiful,  transparent, 
permanent,  four-sided,  tabular  crystals,  of  a  lemon-yellow  colour,  devoid  of 
odour,  but  possessing  a  sweetish,  yet  somewhat  bitter,  saline  ta.ste.  It  dissolves 
in  between  three  and  four  times  its  weight  of  cold  water,  and  in  about  its  own 
weight  of  boiling  water,  but  is  insoluble  in  alcohol.  It  acts  but  slightly,  if  at 
all,  on  turmeric  paper.  The  alkaline  reaction,  when  it  exists,  is  probably  owing 
to  the  presence  of  a  little  free  pota.ssa.  When  heated  to  140°  it  loses  its  water 
of  crystallization,  amounting  to  126  per  cent.,  and  becomes  white.  When 
ignited,  the  insoluble  residue  amounts  to  18  Y  per  cent,  of  sesquioxide  of  iron, 
resulting  from  the  oxidation  of  the  iron  of  the  salt.  It  is  characterized  by- 
striking  a  deep-blue  colour  with  the  salts  of  sesquioxide  of  iron,  a  deep-brown 
one  with  the  salts  of  copper,  and  a  white  one  with  those  of  zinc,  the  several 
precipitates  formed  being  ferrocyanides  of  the  respective  metals.  Heated  with 
eight  or  ten  times  its  weight  of  concentrated  sulphuric  acid,  it  evolves  carbonic 
oxide.  (Fownes.)  Half  an  ounce  of  the  salt  yields  about  250  cubic  inches  of  the 
gas.  (G.  Orimmand  G.Bamdohr.)  When  boiled  with  dilute  sulphuric  acid, 
it  emits  the  smell  of  hydrocyanic  acid.  Ferrocyanide  of  potassium  consists  of 
two  eqs.  of  cyanide  of  potassium  130'4,  one  of  cyanide  of  iron  54,  and  three  of 
water  27  =  211-4  (2KCy,FeCy-j-3HO).  The  water  present  is  just  sufficient  to 
convert  the  iron  and  potassium  into  protoxides,  and  the  cyanogen  into  hydro- 
cyanic acid.  Apart  from  the  water,  it  is  generally  considered  to  consist  of  a 
compound  radical,  called  ferrocyanogen,  formed  of  three  eqs  of  cyanogen  and 
one  of  iron  (tercyanide  of  iron),  united  with  two  eqs.  of  potassium.  Hence  its 
officinal  name.  The  salt  is  remarkably  pure  as  it  occurs  in  commerce. 

Medical  Properties,  &c.  Judging  from  the  experiments  of  the  German  phy- 
sicians, this  salt  possesses  but  little  activity.  Callies,  as  quoted  by  Pereira,  found 
the  commercial  salt  slightly  poisonous,  but  the  pure  salt  unproductive  of  harm 
in  the  dose  of  several  ounces.  It  should  be  borne  in  mind  that  it  is  the  com- 
mercial salt  which  is  used  medicinally.  Westrumb  and  Hering  proved  that  it 
passed  with  rapidity  into  the  blood  and  urine.  The  late  Dr.  Burleigh  Smart,  of 
Kennebec,  Maine,  found  it  to  possess  active  medical  properties.  {Am  Journ.  of 
Med.  Set.,  XV.  362.)  Its  primary  effect  was  thatof  a  sedative,  diminishing  the  ful- 
ness and  frequency  of  the  pulse,  and  allaying  pain  and  irritation.  It  acted  also, 
under  favourable  circumstances,  as  a  diaphoretic  and  astringent;  but,  as  a  diapho- 
retic, only  in  cases  attended  with  excessive  vascular  action  and  increased  heat 
of  skin.  As  an  astringent,  its  power  was  most  conspicuous  in  the  colliquative 
sweats  of  chronic  bronchitis  and  phthisis.  The  same  power  was  evinced  in  several 
cases  of  leucorrhcea.  It  sometimes  produced  ptyalism,  unattended,  however,  by 
swelling  of  the  salivary  glands  or  fetor  of  the  breath.  Its  properties  as  an  ano- 
dyne and  sedative  rendered  it  applicable  to  cases  of  neuralgic  pains  and  hoop- 
ing-cough, in  which  diseases,  especially  the  latter.  Dr.  Smart  found  it  useful. 
When  given  in  an  overdose,  it  occasioned  vertigo,  coldness,  and  numbnes^s,  with 
a  sense  of  gastric  sinking.  The  form  of  administration  which  Dr.  Smart  pre- 
ferred was  that  of  solution,  in  the  proportion  of  two  drachms  to  the  fluidounce 
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of  water.  Of  this  the  dose  for  an  adult  is  from  30  to  45  drops,  equivalent  to 
from  10  to  15  grains  of  the  salt,  repeated  every  four  or  six  hours. 

This  salt  is  mauufactured  on  a  large  scale,  chiefly  for  the  use  of  dyers  and 
calico-printers.  In  pharmacy  it  is  employed  to  prepare  diluted  hydrocyanic 
acid,  Prussian  blue,  and  the  cyanides  of  potassium  and  silver. 

Off.  Prep.  Acidum  Hydrocyanicum  Dilutum ;  Argenti  Cyanidum,  U.S.; 
Ferri  Ferrocyanidum,  U.S.;  Hydrargyri  Cyanidum,  U.S.;  Potassii  Cyanidum, 
U.  S.  B. 

PRINOS.  U.S.  Secondary. 

Blade  Alder. 

The  bark  of  Prinos  verticillatus.  U.  S. 

PiiiNOS.   Sex.Syst.   Hexandria  Monogynia.  —  Nat.  Ord.  Aquifoliacese. 

Gen.  Ch.  Calyx  small,  six-cleft.  Corolla  monopetalous,  subrotate,  six-parted. 
Berry  six-seeded  ;  seeds  unciform.  Nuttall. 

Prinos  verticillatus.  Willd.  Sp.  Plant,  ii.  225;  Bigelow,  Am.  Med.  Bot.  iii, 
141 ;  Barton,  Med.  Bot.  i.  203.  The  black  alder  is  an  indigenous  shrub,  with  a 
stem  six  or  eight  feet  high,  furnished  with  alternate,  spreading  branches,  and 
covered  with  a  bluish-gray  bark.  The  leaves,  which  stand  alternately  or  irregu- 
larly on  short  petioles,  are  oval,  pointed,  tapering  at  the  base,  acutely  serrate, 
of  a  dark-green  colour,  smooth  above,  but  downy  on  the  veins  beneath.  The 
flowers  are  small,  white,  nearly  .sessile,  and  grow  three  or  four  together  at  the 
axils  of  the  leaves.  They  are  often  dioecious.  The  calyx  is  persistent;  the  seg- 
ments of  the  corolla  obtuse  ;  the  stamens  usually  six,  and  furnished  with  oblong 
anthers;  the  germ  large,  green,  and  roundish,  with  a  short  style,  terminating  in 
an  obtuse  stigma.  The  fruit  when  ripe  consists  of  glossy,  scarlet,  roundish  ber- 
ries, about  the  size  of  a  pea,  containing  six  cells  and  six  seeds.  Several  of  these 
berries  are  clustered,  so  as  to  form  little  bunches  at  irregular  intervals  on  the  stem. 
In  the  latter  part  of  autumn,  after  the  leaves  have  fallen,  they  still  remain  attached 
to  the  stem,  and  render  the  shrub  a  striking  object  in  the  midst  of  the  general 
nakedness  of  vegetation.  Hence  the  plant  is  often  called  winterherry. 

It  grows  in  all  parts  of  the  United  States,  from  Canada  to  Florida,  frequent- 
ing low  wet  places,  such  as  swamps,  and  the  borders  of  ponds,  ditches,  and 
streams.  Its  flowers  appear  in  June.  The  berries,  which  have  a  bitter,  sweet- 
ish, somewhat  acrid  taste,  are  sometimes  used  medicinally  for  the  same  purposes 
with  the  bark,  which  is  the  officinal  portion. 

The  dried  bark  is  in  slender  pieces,  more  or  less  rolled,  brittle,  greenish- white 
internally,  and  covered  with  a  smooth  epidermis,  easily  separable,  and  of  a 
whitish-ash  colour,  alternating  or  mingled  with  brown.  It  has  no  smell,  but  a 
bitter  and  slightly  astringent  taste.  Boiling  water  extracts  its  virtues. 

Medical  Properties  and  Uses.  Black  alder  is  usually  considei-ed  tonic  and 
astringent;  and  is  among  the  remedies  proposed  as  substitutes  for  Peruvian 
bark,  with  which,  however,  it  has  very  little  analogy.  It  has  been  recommended 
in  intermittent  fever,  diarrhoea,  and  other  diseases  connected  with  debility,  es- 
pecially gangrene  and  mortification.  It  is  a  popular  remedy  in  gangrenous  or 
flabby  and  ill-conditioned  ulcers,  and  in  chronic  cutaneous  eruptions,  in  which 
it  is  given  internally,  and  applied  locally  in  the  form  of  a  wash  or  poultice.  It 
may  be  used  in  substance  or  decoction.  The  dose  of  the  powder  is  from  thirty 
grains  to  a  drachm,  to  be  repeated  several  times  a  day.  The  decoction,  which 
is  usually  preferred  both  for  internal  and  external  use,  may  be  prepared  by 
boiling  two  ounces  of  the  bark  with  three  pints  of  water  to  a  quart,  and  given 
in  the  dose  of  two  or  three  fluidounces.  A  saturated  tincture,  as  well  of  the 
berries  as  of  the  bark,  is  sometimes  employed.  W. 
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PRUNUM.  U.S.yBr. 
Prunes. 

Tho  dried  fruit  of  Prunus  domcstica.  U.  S.  The  dried  drupe  of  the  Plum, 
Prunus  donu'stica.  From  Southern  Europe.  Jir. 

Pninonux,  Fr.;  Pflniimpn,  Oenn.;  Pruni,  Ital.;  Ciriiclas  secas,  Span. 

Prunus.  S^x.  Si/sL  Icosaudria  Monogynia. — Nat.Ord.  Aniygdaleae. 

Gen.  Ch.  Gahjx  inferior,  boll-shaped,  deciduous,  with  five  obtuse,  concave 
segments.  Petals  five,  roundish,  concave,  spreading,  larger  than  the  segments 
of  the  calyx,  into  the  rim  of  which  they  are  inserted.  Filamenta  awl-shaped, 
nearly  ns  long  as  the  corolla,  from  the  rim  of  the  calyx  within  the  petals.  An- 
thera  short,  of  two  round  lobes.  Ovary  superior,  roundish.  Style  of  the  length 
of  the  stamens.  Stigma  orbicular,  peltate.  Drupe  roundish  or  elliptical.  Nut 
hard,  somewhat  compressed,  of  one  cell,  and  two  more  or  less  distinct  sutures 
with  an  intermediate  furrow.  Leaves  rolled  up  when  young.  {Lindley.) 

Prunus  domestica.  Willd.  Sp.  Plant,  ii.  995;  Woodv.  Med.  Hot.  p.  520,  t. 
187.  The  cultivated  prune  or  plum  tree  is  so  well  known  as  to  render  a  minute 
description  unnecessary.  We  merely  give  the  specific  character.  "Peduncles 
subsolitary:  leaves  lanceolate-ovate,  convolute;  branches  not  spiny."  The 
varieties  of  the  tree  produced  by  cultivation  are  very  numerous.  Nearly  one 
hundred  are  to  be  found  in  the  British  gardens.  Though  at  present  growing 
wild  in  various  parts  of  Europe,  it  is  thought  to  have  been  brought  originally 
from  Asia  Minor  and  Syria.   It  is  the  dried  fruit  only  that  is  officinal. 

The  prunes  brought  to  our  market  come  chiefly  from  the  south  of  France, 
the  best  from  Bordeaux.  They  are  derived  from  the  variety  of  the  tree  named 
Juliana  by  Linnaeus.  The  fresh  fruit,  called  Prune  de  Saint  Julien  by  the 
French,  is  of  an  oval  shape,  nearly  an  inch  in  length,  and  of  a  deep-violet 
colour.  It  is  prepared  by  drying  in  the  sun,  after  having  been  exposed  to  the 
heat  of  an  oven.  The  finest  prunes,  used  on  the  tables  in  France,  are  prepared 
from  the  larger  kinds  of  plums,  such  as  the  Saint  Catharine,  Q,nA  Reine-Claude 
or  green-gage.  An  inferior  sort  is  brought  from  Germany. 

Prunes  have  a  feeble  odour,  and  a  sweet  mucilaginous  taste,  which  is  gen- 
erally also  somewhat  acid.  They  contain  uncrystallizable  sugar,  malic  acid,  and 
mucilaginous  matter.  In  Germany  a  kind  of  brandy  is  obtained  from  them, 
which  in  some  districts  is  largely  consumed.  Bonneberg,  a  German  chemist, 
has  extracted  from  prunes  crystallizable  sugar,  equal  to  that  of  the  cane. 

Medical  Properties  and  Uses.  Prunes  are  laxative  and  nutritious,  and, 
stewed  with  water,  form  an  excellent  diet  in  costiveness,  especially  during 
convalescence  from  febrile  and  inflammatory  diseases.  Imparting  their  laxative 
property  to  boiling  water,  they  serve  as  a  pleasant  and  useful  addition  to  pur- 
gative decoctions.  Their  pulp  is  used  in  the  preparation  of  laxative  confections. 
Too  largely  taken,  in  a  debilitated  state  of  the  digestive  organs,  they  are  apt 
to  occasion  flatulence,  and  griping  pain  in  the  stomach  and  bowels. 

Off.  Prep.  Confectio  Sennaj.  W. 

PRUNUS  VIRGINIANA.  U.S. 
Wild-cherry  Baric. 

The  bark  of  Cerasus  serotina  {De  Cand.).  U.  S. 

Cerasus.  See  LAURO-CERASUS. 

This  genus,  which  is  now  generally  admitted,  includes  a  large  number  of 
species  formerly  embraced  in  the  genus  Prunus  of  Linnaeus. 

Cerasus  serotina.  De  Candolle,  Prodrom.  ii.  540;  Torrey  and  Gray,  Flora 
of  N.  America,  i.  410.  —  Cerasus  Virginiana.  Michaux,  N.  Am.  Sylv.  ii.  205. 
According  to  Torrey  and  Gray,  the  name  Prunus  Virginiana,  which  has  been 
wrongly  applied  to  this  species,  was  given  by  Linnaeus  to  the  choke-cherry,  a 
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small  tree  or  shrub,  growing  in  the  Northern  States,  and  bearing  a  dark-red, 
globular,  astringent  fruit,  about  as  large  as  that  of  the  wild-cherry.  This  is 
described  in  the  Flora  of  N.  America  of  these  authors,  under  the  name  of  Ce- 
rasus  Virginiana.  The  officinal  species,  or  wild-cherry  tree,  is,  according  to 
Michaux,  one  of  the  largest  productions  of  the  American  forest.  Individuals 
were  seen  by  that  botanist  on  the  banks  of  the  Ohio,  from  eighty  to  one  hundred 
feet  high,  with  trunks  from  twelve  to  fifteen  feet  in  circumference,  and  undivided 
to  the  height  of  twenty-five  or  thirty  feet.  But,  as  usually  met  with  in  the 
Atlantic  States,  the  tree  is  much  smaller.  In  the  open  fields  it  is  less  elevated 
than  in  forests,  but  sends  out  more  numerous  branches,  which  expand  into  an 
elegant  oval  summit.  The  trunk  is  regularly  shaped,  and  covered  with  a  rough, 
blackish  bark,  which  detaches  itself  semicircularly  in  thick  narrow  plates.  The 
leaves  are  oval-oblong,  or  lanceolate-oblong,  acuminate,  unequally  serrate, 
smooth  on  both  sides,  of  a  beautiful  brilliant  green,  and  supported  alternately 
upon  petioles,  which  are  furnished  with  from  two  to  four  reddish  glands.  The 
flowers  ai-e  small,  white,  and  collected  in  long  erect  or  spreading  racemes.  They 
appear  in  May,  and  are  followed  by  globular  drupes,  about  the  size  of  a  pea, 
and  when  ripe  of  a  shining  blackisli-purple  colour. 

This  tree  grows  throughout  the  Union,  flourishing  most  in  those  parts  where 
the  soil  is  fertile  and  the  climate  temperate,  and  abounding  in  the  Middle  Atlan- 
tic States,  and  in  those  which  border  on  the  Ohio.  In  the  neighbourhood  of 
Philadelphia,  it  affects  open  situations,  growing  solitarily  in  the  fields  and  along 
fences,  and  seldom  aggregated  in  woods  or  groves.  It  is  highly  valued  by  the 
cabinet-makers  for  its  wood,  which  is  compact,  fine-grained,  susceptible  of  polish, 
and  of  a  light-red  tint,  which  deepens  with  age.  The  leaves  have  been  found 
by  Prof.  Procter  to  yield  volatile  oil  and  hydrocyanic  acid  on  distillation,  and  in 
such  proportion  that  a  water  distilled  from  them  might  with  propriety  be  sub- 
stituted for  the  cherry-laurel  water.  (Proceed,  of  Am.  Pharm.  Ansae.,  1858,  p. 
325.)  The  fruit  has  a  sweetish,  astringent,  bitter  taste ;  and  is  much  used  in 
some  parts  of  the  country  to  impart  flavour  to  spirituous  liquors.  The  inner 
bark  is  the  part  employed  in  medicine,  and  is  obtained  indiscriminately  from  all 
parts  of  the  tree,  though  that  of  the  roots  is  thought  to  be  most  active.  Mr. 
J.  S.  Perot  has  ascertained  that  it  is  stronger  when  collected  in  autumn  than  in 
the  spring.  Thus,  from  a  portion  gathered  in  April  he  obtained  0-0478  per 
cent,  of  hydrocyanic  acid,  and  from  another  in  October  01 436  per  cent.,  or 
about  three  times  as  much.  The  parcels  tried  were  taken  from  the  same  tree, 
and  the  same  part  of  the  tree.  (Am.Journ.  of  Pharm.,  xx'iv.  111.)  The  bark 
should  be  preferred  recently  dried,  as  it  deteriorates  by  keeping. 

Properties.  Wild-cherry  bark,  as  kept  in  the  shops,  is  in  pieces  of  various 
sizes,  more  or  less  curved  laterally,  usually  destitute  of  epidermis,  of  a  lively 
reddish-cinnamon  colour,  brittle,  and  pulverizable,  presenting  a  reddish-gray 
fracture,  and  aS'ording  a  fawn-coloured  powder.  In  the  fresh  state,  or  when 
treated  with  water,  it  emits  an  odour  resembling  that  of  peach  leaves.  Its  taste 
is  agreeably  bitter  and  aromatic,  with  the  peculiar  flavour  of  the  bitter  almond. 
It  imparts  its  sensible  properties  to  water,  either  cold  or  hot,  producing  a  clear 
reddish  infusion  closely  resembling  Madeira  wine  in  appearance.  Its  peculiar 
flavour  as  well  as  medical  virtues  are  injured  by  boiling,  in  consequence  partly 
of  the  volatilization  of  the  principles  upon  which  they  depend,  partly  upon  a 
chemical  change  effected  by  the  heat.  From  an  analysis  by  Dr.  Stephen  Procter, 
it  appears  to  contain  starch,  resin,  tannin,  gallic  acid,  fatty  matter,  lignin,  red 
colouring  matter,  salts  of  lime  and  potassa,  and  iron.  He  obtained  also  a  vola- 
tile oil,  associated  with  hydrocyanic  acid,  by  distilling  the  same  portion  of  water 
successively  from  several  different  portions  of  the  bark.  This  oil  was  of  alight- 
straw  colour,  and  very  analogous  in  its  properties  to  the  volatile  oil  of  bitter 
almonds.  In  the  quantity  of  two  drops  it  proved  fatal  to  a  cat  in  less  than  five 
minutes.  (Journ.ofthe  Philad.  Col.  of  Pharm., \\.  8.)  Prof.  William  Procter 
proved  that,  as  in  the  case  of  bitter  almonds,  the  volatile  oil  and  hydrocyanic 
acid  do  not  exist  ready  formed  in  the  bark,  but  are  the  result  of  the  reaction  of 
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water  with  amyffdnlln,  which  ho  aHcertuiried  to  l)e  one  of  its  constitURnts.  In 
order,  h<nvever,  that  this  change  may  take  phice,  the  agency  of  another  prin- 
ciple, probably  analogous  to  if  not  ith-ntical  with  einulMin  or  the  tfijnaplatte  of 
Uobi(iuet,  is  also  essential;  and,  as  this  [)rinciple  becomes  inoperative  at  the 
boiling  tenjperature,  we  can  understand  how  decuction  may  interfere  with  the 
virtues  of  tlie  bark.  {Am.  Journ.  of  I'harm.,  x.  197.)  The  conjecture  was  ad- 
vanced, in  former  editions  of  this  work,  that  wild-cherry  bark  might  contain 
also  phloridzin,  a  bitter  principle  proved  to  exist  in  the  bark  of  the  apple,  pear, 
cherry,  and  plum  trees;  but  Mr.  Perot  sought  for  this  principle,  without  suc- 
cess, in  specimens  of  the  bark  of  different  ages,  and  taken  from  different  parts 
of  the  tree ;  so  that  the  tonic  property,  which  is  undoui)tedly  possessed  by  the 
bark,  must  reside  either  in  the  portion  of  amygdalin  which  may  remain  unde- 
composed,  in  the  pure  volatile  oil  resulting  from  its  reaction  with  water,  or  in 
some  yet  undiscovered  principle.  (Ibid.,xxiv.  HI.)  That  the  last  of  these  in- 
ferences is  the  correct  one,  would  seem  to  be  proved  by  an  experiment  by  Prof. 
Procter,  who  found  the  bitterness  of  an  extract  of  the  bark  to  remain  after  it 
had  been  wholly  deprived  of  amygdalin.  (See  the  author's  Treatise  on  Thera- 
peutics, d-c,  i.  291.)  The  sedative  properties  of  the  bark  depend  upon  the 
hydrocyanic  acid  which  it  yields. 

Medical  Properties  and  Uses.  This  bark  is  among  the  most  valuable  of  our 
indigenous  remedies.  Uniting  with  a  tonic  power  the  property  of  calming  irri- 
tation and  diminishing  nervous  excitability,  it  is  admirably  adapted  to  the  treat- 
ment of  disea.ses  in  which  debility  of  the  stomach,  or  of  the  system,  is  united 
with  general  or  local  irritation.  When  largely  taken  it  diminishes  the  action  of 
the  heart,  an  effect  ascribable  to  the  hydrocyanic  acid.  Dr.  Eberle  found  copious 
draughts  of  the  cold  infusion,  taken  several  times  a  day,  and  continued  for  nearly 
two  weeks,  to  reduce  his  pulse  from  seventy-five  to  fifty  strokes  in  the  minute. 
The  remedy  is  highly  useful,  and  has  been  much  employed  in  this  country,  in  the 
hectic  fever  of  scrofula  and  consumption.  In  the  general  debility  which  often 
succeeds  inflammatory  diseases,  it  is  also  advantageous;  and  it  is  well  adapted 
to  many  cases  of  dyspepsia.  It  has  been  given  successfully  in  intermittent  fever, 
but  is  much  inferior  to  cinchona. 

It  may  be  used  in  the  form  of  powder,  infusion,  fluid  extract,  or  syrup.  The 
dose  of  the  powder  is  from  thirty  grains  to  a  drachm ;  of  the  infusion,  which  is 
properly  directed  in  the  Pharmacopoeia  to  be  prepared  with  cold  water,  two  or 
three  fluidounces;  of  the  fluid  extract,  a  fluidrachm;  and  of  the  syrup,  half  a  fluid- 
ounce.  These  preparations  are  all  officinal,  and  are  described  in  the  second  part 
of  the  work,  under  their  titles  respectively. 

Off.  Prep.  Extractum  Pruni  Virginianae  Fluidum,  U.  S.;  Infusum  Pruni  Vir- 
ginians, U.  S.;  Syrupus  Pruni  Virginianae,  U.  S.  W. 

PYRETHRUM.  U.S. Secondary. 
Pellitory. 

The  root  of  Anacyclus  Pyrethrum.  U.  S. 

Of.  Syn.  PYRETHKI  RADIX.  Pellitory  Boot.  The  root  of  Anacyclus 
Pyrethrum.  Br. 

Pyrfethre,  Fr.;  Bertram  Wurzel,  Oerm.;  Piretro,  Ttal.;  Pelitre,  f^an, 

Anacyclus.  Differing  from  Authemis  by  its  winged  and  obcordate  achenia. 
Lindley.  See  ANTHEMIS. 

Anacyclus  Pyrethrum.  De  Cand.  Prodrom.  vi.  15.  —  Anthemis  Pyrethrum. 
Willd.  Sji.  Plant,  iii.  2184;  Woodv.  Med.  Pot.  p.  50,  t.  20.  The  root  of  this 
plant  is  perennial,  and  sends  up  numerous  stems,  usually  trailing  at  the  base, 
erect  in  their  upper  portion,  eight  or  ten  inches  high,  and  terminated  by  one 
large  flower.  The  leaves  are  doubly  pinnate,  with  narrow  nearly  linear  segments 
of  a  pale-green  colour.  The  florets  of  the  disk  are  yellow;  the  rays  white  on 
their  upper  surface,  and  reddish  or  purple  beneath  and  at  their  edges. 

The  plant  is  a  native  of  the  Levant,  Barbary,  and  the  Mediterranean  coast 
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of  Europe.  The  root  is  the  part  used  under  the  name  of  pellitory,  or  pellitorij 
of  Spain.  According  to  Hayne,  the  pellitory  of  the  shops  is  derived  from  the 
Anacyclus  officinarum,  a  plant  cultivated  in  Thuringia  for  medical  purposes. 
This  remark,  however,  can  apply  only  to  Germany. 

Properties.  The  dried  root  of  A.  Pyrethrum  is  about  the  size  of  the  little 
finger,  cylindrical,  straight  or  but  slightly  curved,  wrinkled  longitudinally,  of 
an  ash-brown  colour  externally,  whitish  within,  hard  and  brittle,  and  sometimes 
furnished  with  a  few  radicles.  It  is  destitute  of  odour,  though,  when  fresh,  of 
a  disagreeable  smell.  Its  taste  is  peculiar,  slight  at  first,  but  afterwards  acidu- 
lous, saline,  and  acrid,  attended  with  a  burning  and  tingling  sensation  over  the 
whole  mouth  and  throat,  which  continues  for  some  time,  and  excites  a  copious 
flow  of  saliva.  Its  analysis  by  Koene  gives,  in  100  parts,  0'59  of  a  brown,  very 
acrid  substance,  of  a  resinous  appearance,  and  insoluble  in  caustic  potassa;  106 
of  a  dark-brown,  very  acrid  fixed  oil,  soluble  in  potassa;  0-35  of  a  yellow  acrid 
oil,  also  soluble  in  potassa;  traces  of  tannin;  940  parts  of  gum;  inulin;  760 
parts  of  sulphate  and  carbonate  of  potassa,  chloride  of  potassium,  phosphate  and 
carbonate  of  lime,  alumina,  silica,  &c.;  and  19"80  of  lignin,  besides  loss.  (See 
Am.  Journ.  of  Ph.arm.,  viii.  175.) 

Medical  Properties  and  Uses.  Pellitory  is  a  powerful  irritant,  used  almost 
exclusively  as  a  sialagogue  in  certain  forms  of  headache,  rheumatic  and  neu- 
ralgic affections  of  the  face,  toothache,  &c.,  or  as  a  local  stimulant  in  palsy  of 
the  tongue  or  throat,  and  in  relaxation  of  the  uvula.  For  these  purposes  it  may 
be  chewed,  or  employed  as  a  gargle  in  decoction  or  vinous  tincture.  The  dose 
as  a  masticatory  is  from  thirty  grains  to  a  drachm.  An  alcoholic  extract  is  some- 
times employed  by  dentists  as  a  local  application  to  carious  teeth,  with  a  view 
to  its  benumbing  efiFect  before  plugging. 

Off.  Prep.   Tinctura  Pyrethri,  Br.  W. 

QUASSIA.  U.S. 
Quassia. 

The  wood  of  Simaruba  excelsa.  U.  S. 

Off.  Syn.  QUASSIA  LIGNUM.  Quassia  Wood.  The  wood  of  Picrsna 
excelsa.  Br. 

Bois  de  quassie,  Fr.;  Quassienholz,  Germ.;  Legno  della  quassia,  Hal.;  Leno  de 
quassia,  Span. 

Quassia.  Sex.Syst.  Decandria  Monogynia.  —  Nat.  Ord.  Simarubacese. 

Qen.  Ch.  Calyx  five-leaved.  Petals  five.  Nectary  five-leaved.  Drupes  five, 
distant,  bivalve,  one-seeded,  inserted  into  a  fleshy  receptacle.  Willd. 

Of  the  species  included  by  Linnaeus  in  this  genus,  some,  as  Quassia  amara, 
are  hermaphrodite;  others,  as  Q.  excelsa  and  Q.  Simaruba,  are  moncecious  or 
polygamous.  The  latter  have  been  associated  by  De  Candolle  in  a  distinct  genus, 
named  Simaruba,  which  has  been  again  divided  by  Lindley  into  Simaruba  with 
monoecious,  and  Picraena  with  polygamous  flowers.  To  the  last-mentioned  genus 
the  proper  Quassia  plant,  Q.  excelsa  of  Linuffius,  belongs. 

The  medicine  was  formerly  obtained  from  Quassia  amara;  but  more  than 
twenty  years  since  Lamarck  stated  that,  in  consequence  of  the  scarcity  of  this 
tree.  Quassia  excelsa  had  been  resorted  to  as  a  substitute,  and  the  Pharmaco- 
poeias at  present  agree  in  acknowledging  the  latter  as  the  officinal  plant.  The 
genuine  quassia  plant,  however,  of  Surinam  is  the  Q.  amara;  and  we  shall,  there- 
fore, give  a  brief  description  of  both  species. 

Quassia  excelsa.  Willd.  Sp.  Plant,  ii.  569.  —  Simaruba  excelsa.  De  Cand. 
Pi^odrom.  i.  733 ;  Hayne,  Darstel.  und  Beschreib.  &c.  ix.  16.  —  Picraena  excelsa. 
Lindley,  Flor.  Med.  208.  As  its  name  imports,  this  is  a  lofty  tree,  attaining 
sometimes  not  less  than  one  hundred  feet  in  height,  with  a  straight,  smooth, 
tapering  trunk,  which  is  often  three  feet  in  diameter  near  its  base,  and  covered 
with  a  smooth,  gray  bark.  The  leaves  are  pinnate,  with  a  naked  petiole,  and 
oblong  pointed  leaflets  standing  upon  short  footstalks,  in  opposite  pairs,  with  a 
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Rinj^Io  leaflet  at  the  end.  The  flowers  ore  small,  of  a  yellowish-^een  colour,  and 
disposed  in  panicles.  They  are  jmlypramous  and  pentandrous.  The  fruit  is  u 
ginall  ithuk  drupe.  This  species  inhabits  Jnn)aiea  ond  the  Caribi)enn  islands, 
where  it  is  called  hitter  ash.   The  wood  is  the  officinal  portion. 

QiiaKsia  amara.  Willd.  Sp.  riant,  ii.  567;  Woodv.  Med.  Hot.  p.  674,  t.  204, 
The  bitter  quassia  is  a  small  branching  tree  or  shrub,  with  alternate  leaves,  con- 
sistinfr  of  two  pairs  of  opposite  pinnie,  with  nn  odd  one  at  the  end.  The  leaflets 
are  elliptical,  pointed,  sessile,  smooth,  of  a  d(!ep-green  colour  on  their  upper 
Burfaco,  and  paler  on  the  under.  The  common  footstalk  is  articulated,  and  ed/^'ed 
on  each  side  with  a  leafy  membrane.  Th(!  flowers,  which  are  hermaphrodite 
and  decandrous,  are  bright  red,  and  terminate  the  branches  in  long  racemes. 
The  fruit  is  a  two-celled  capsule  containing  globular  seeds.  Quassia  amara  is  a 
native  of  Surinam,  and  is  said  also  to  grow  in  some  of  the  West  India  islands. 
Its  root,  bark,  and  wood  were  formerly  officinal.  They  are  excessively  bitter,  as 
in  fact  arc  all  parts  of  the  plant.  It  is  uncertain  whether  any  of  the  produce  of 
this  tree  now  reaches  our  markets. 

Quassia  comes  in  cylindrical  billets  of  various  sizes,  from  an  inch  to  near  a 
foot  in  diameter,  and  several  feet  in  length.  These  are  frequently  invested  with 
alight-coloured  smoothish  bark,  brittle,  and  but  slightly  adherent,  and  possess- 
ing in  at  least  an  equal  degree  the  virtues  of  the  wood.  Their  shape  and  struc- 
ture clearly  evince  that  they  are  derived  from  the  branches  or  trunk,  and  not, 
as  some  have  supposed,  from  the  root  of  the  tree.  In  the  shops  they  are  usually 
kept  split  into  small  pieces,  or  ra.sped.* 

Properties.  The  wood  is  at  first  whitish,  but  becomes  yellow  by  exposure. 
It  is  inodorous,  and  has  a  purely  bitter  taste,  surpassed  by  that  of  few  other 
substances  in  intensity  and  permanence.  It  imparts  its  active  properties,  with 
its  bitterness  and  yellow  colour,  to  water  and  alcohol.  Its  virtues  depend  upon 
a  peculiar  bitter  crystallizable  principle,  denominated  quassin,  which  was  first 
discovered  by  Winckler.  It  may  be  obtained  pure  by  the  following  process  of 
Wiggers.  A  filtered  decoction  of  quassia.is  evaporated  to  three-quarters  of  the 
weight  of  the  wood  employed,  slaked  lime  is  added,  and  the  mixture,  having 
been  allowed  to  stand  for  a  day,  with  occasional  agitation,  is  again  filtered.  A 
con.siderable  quantity  of  pectin,  besides  other  substances,  is  thus  separated.  The 
clear  liquor  is  evaporated  nearly  to  dryness,  and  the  resulting  mass  exhausted 
by  alcohol  of  the  sp.  gr.  0*835,  which  leaves  behind  gum,  common  salt,  nitre, 
&c.,in  large  amount,  and  dissolves  quassin  with  some  common  salt  and  nitre, 
and  a  brown  organic  substance.  In  order  to  separate  the  quassin  from  these 
latter  principles,  which  are  soluble  in  water,  the  solution  is  evaporated  to  dry- 
ness, the  resulting  mass  is  dissolved  in  the  least  possible  quantity  of  absolute 
alcohol,  a  large  proportion  of  ether  is  added,  and  the  liquor,  previously  sepa- 
rated by  filtration  from  the  brown  mass  which  the  ether  has  thrown  down,  is 
evaporated  to  dryness ;  and  this  process  is  repeated  till  the  quassin  remains 
behind  quite  colourless,  and  affords  no  evidence  of  the  presence  of  the  above- 
mentioned  salts.  La.stly,  in  order  to  obtain  it  in  a  crystalline  form,  to  which  it 
is  not  strongly  disposed,  pour  the  alcoholic  solution  mixed  with  ether  upon  a 
little  water,  and  allow  it  to  evaporate  spontaneously.  Quassin  is  white,  opaque, 
unalterable  in  the  air,  inodorous,  and  of  an  intense  bitterness,  which  in  the  solu- 
tions of  this  principle  is  almost  insupportable.  The  bitterness  is  pure,  and  re- 
sembles that  of  the  wood.  When  heated,  quassin  melts  like  a  resin.  It  is  but 
slightly  soluble  in  water,  100  parts  of  which  at  54°  dissolve  only  0*45,  and  that 
slowly.  By  the  addition  of  salts,  especially  of  those  with  which  it  is  associated 

*  Mr.  Edward  Parrish  has  called  attontion  to  a  Lark,  known  in  the  market  under  the 
name  of  quassia  bark.  (Am.  Journ.  of  Pharm.,  xxix.  104.)  A  specimen  in  our  possession  is 
inpieccSjVt'ry  broad,  slightly  curved  laterally, thin  in  proportion  to  theirotherdimonsions, 
covered  with  a  thin,  greeni.sh-brown,  rough  epidermis,  yellowish-white  and  striated  on 
their  inner  surface,  of  a  feeble  odour,  and  a  quassia-like  bitterness.  The  inner  layers  of 
the  proper  bark  are  very  fibrous  and  tough,  and,  on  the  broken  surface,  of  a  light-yellow 
colour.  It  is  uncertain  whether  the  bark  is  from  the  Quassia  excelsa ;  but  there  is  little 
doubt  that  it  is  either  from  that  or  some  analogous  tree.  (Note  to  the  eleventh  edition.) 
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in  quassia,  its  solubility  is  strikingly  increased.  It  is  also  but  slightly  soluble  la 
ether,  but  is  very  soluble  in  alcohol,  more  so  in  that  liquid  hot  than  cold,  and 
the  more  so  the  purer  it  is.  Quassin  is  perfectly  neuter,  though  both  alkalies 
and  acids  increase  its  solubility  in  water.  It  is  precipitated  by  tannic  acid  from 
its  aqueous  solution,  which  is  not  disturbed  by  iodine,  chlorine,  corrosive  subli- 
mate, the  salts  of  iron,  sugar  of  lead,  or  even  subacetate  of  lead.  Its  ultimate 
constituents  are  carbon,  hydrogen,  and  oxygen.  Among  the  salts  contained  in 
quassia,  Mr.  Geo.  Whipple  has  detected  a  considerable  proportion  of  sulphate 
of  soda.  {Pharm.  Journ.,  xiii.  643.) 

Medical  Properties  and  Uses.  Quassia  has  in  the  highest  degree  all  the 
properties  of  the  simple  bitters.  It  is  purely  tonic,  invigorating  the  digestive 
organs,  with  little  excitement  of  the  circulation,  or  increase  of  animal  heat.  It 
has  not  been  very  long  known  as  a  medicine.  About  the  middle  of  the  last 
century,  a  negro  of  Surinam,  named  Quassi,  acquired  considerable  reputation  in 
the  treatment  of  the  malignant  fevers  of  that  country,  by  a  secret  remedy,  which 
he  was  induced  to  disclose  to  Mr.  Rolander,  a  Swede,  for  a  valuable  considera- 
tion. Specimens  were  taken  to  Stockholm  by  this  gentleman  in  the  year  1V56  ; 
and  the  medicine  soon  became  popular  in  Europe.  The  name  of  the  negro  has 
been  perpetuated  in  the  generic  title  of  the  plant.  But  the  quassia  of  Surinam 
is  not  now  in  use,  having  been  superseded  by  the  product  of  Quassia  excelsa, 
from  the  West  Indies.  This  medicine  is  useful  whenever  a  simple  tonic  im- 
pression is  desirable.  It  is  particularly  adapted  to  dyspepsia,  and  to  that  de- 
bilitated state  of  the  digestive  organs  which  sometimes  succeeds  acute  disease. 
It  may  also  be  given  with  advantage  in  the  remission  of  certain  fevers  in  which 
tonics  are  demanded.  No  one  at  present  would  expect  from  it  any  peculiar 
controlling  influence  over  malignant  fevers.  It  is  said  to  be  largely  employed 
in  England  by  the  brewers,  to  impart  bitterness  to  their  liquors. 

It  is  most  conveniently  administered  in  infusion  or  extract.  (See  Infusum 
Quassise  and  Extractum  Quassiae.)  The  difficulty  of  reducing  the  wood  to 
powder  is  an  objection  to  its  use  in  substance.  It  may,  however,  be  employed 
in  a  dose  varying  from  a  scruple  to  a  drachm,  repeated  three  or  four  times  a 
day.  Some  dyspeptic  patients,  who  have  become  habituated  to  its  bitterness, 
chew  the  wood  occasionally  with  benefit. 

Off. Prep.  Extractum  Quassiae;  Infusum  Quassiae;  Tinctura  Quassise.    W. 

QUERCUS  ALBA.  U.S. 
White-oah  Bark. 
The  bark  of  Quercus  alba.  XJ.  S. 

QUERCUS  TINCTORIA.  U.S. 
Black-oah  Barh. 

The  bark  of  Quercus  tinctoria.  U.S. 

Off.  Syn.  QUERCUS  CORTEX.  The  dried  bark  of  the  small  branches  and 
young  stems  of  Quercus  pedunculata;  coUedted  in  spring,  from  trees  growing 
in  Britain.   Br. 

Ecorce  de  chene,  Fr.;  Eichenrinde,  Germ.;  Corteccia  della  querela,  Ital.;  Corteza  de 
roble,  Span. 

Quercus.  Sex.Syst.  Moncecia  Polyandria.  —  Nat.  Ord.  Amentaceas,  Juss.; 
Cupuliferae,  Richard;  Corylaceae,  Lindley. 

Gen.  Ch.  Male.  Calyx  commonly  five-cleft.  Corolla  none.  Stamens  five 
to  ten.  Female.  Calyx  one-leafed,  entire,  rough.  Corolla  none.  Styles  two 
to  five.   Nut  coriaceous,  surrounded  at  the  base  by  the  persistent  calyx.  Willd. 

This  genus  comprises  not  less  than  eighty  species,  of  which  between  thirty 
and  forty  are  within  the  limits  of  the  United  States.  Many  of  these  are  applied  to 
important  practical  purposes.   In  the  northern  hemisphere,  the  oak  is  the  most 
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valuiililo.  as  it  is  the  mof*t  widely  diffused  of  all  forest  trees.  Notwithstanditiy 
the  jrri'at  iiunihor  of  species,  few,  comparatively,  have  found  a  place  in  the  offici- 
nal catalojfiies.  Q  robtir,  or  common  kuroi)ean  oak,  was  formerly  recoj^nised  by 
the  British  Colh-^'s;  l)iit  at  present  only  Q.pedunculata,  or  European  white 
oak,  is  admitti'd  in  the  IJr  rhannacopoeia.  As  tliese  do  not  grow  in  the  United 
States,  and  tlK^ir  products  are  not  imported,  it  is  unnecessary  to  treat  of  them 
particularly  in  this  work.  According  to  Michaux,  they  <,'row  in  the  same  coun- 
tries, frequently  toj^ether,  constituting  the  greater  part  of  the  forests  of  Europe, 
and  spreading  over  almost  the  whole  northern  section  of  Asia,  and  the  northern 
coast  of  Africa.  Q.jH'duncula/a  is  the  common  British  oak,  celebrated  as  well 
for  its  majestic  growth,  and  the  venerable  ago  which  it  attaius,  as  for  the 
strength  and  dural)ility  of  its  timber.  .Our  own  Pharmacopoeia  recognises  only  Q. 
alba  or  white  oak,  and  Q.  tindoria  or  black  oak;  but  other  species  afford  barkt} 
equally  useful,  and  perhaps  as  much  employed.  Such  are  Q.falcata  or  Spanish 
oak,  Q.prinus  or  white  chestnut  oak,  and  Q.  viontana  or  rock  chestnut  oak. 
The  following  remarks  in  relation  to  white-oak  bark  will  apply  also  to  that  of 
the  three  last-mentioned  species.   The  bark  of  Q.  tindoria  is  somewhat  peculiar. 

1.  Quercus  alba.  VVilld.  Sp.  Plant,  iv.  448;  Michaux,  N.  Am.  Sylo.  i.  17.  Of 
all  the  American  species,  the  ivhite  oak  apjiroaches  nearest,  in  the  character  of 
its  foliage,  and  the  properties  of  its  wood  and  bark,  to  Q.pedunculata  of  Great 
Britain.  When  allowed  to  expand  freely  in  the  open  field,  it  divides  at  a  short 
distance  from  the  ground  into  numerous  widely  spreading  branches,  and  attains 
under  favourable  circumstances  a  magnificent  size.  Its  trunk  and  large  branches 
are  covered  with  a  whitish  bark,  which  serves  to  distinguish  it  from  most  of 
the  other  species.  The  leaves  are  regularly  and  obliquely  divided  into  oblong, 
obtuse,  entire  lobes,  which  are  often  narrowed  at  their  base.  When  full  grown, 
they  are  smooth  and  light-green  on  their  upper  surface,  and  glaucous  beneath. 
Some  of  the  dried  leaves  remain  on  the  tree  during  the  whole  winter.  The 
acorns  are  large,  ovate,  contained  in  rough,  shallow,  grayish  cups,  and  sup- 
ported singly  or  in  pairs  upon  peduncles  nearly  an  inch  in  length. 

The  white  oak  abounds  in  the  Middle  States,  and  extends  also  through  the 
whole  Union,  though  comparatively  rare  in  the  northern,  southern,  and  western 
sections.  It  is  the  most  highly  valued  for  its  timber  of  all  the  American  oaks, 
except  the  lice  oak  (Q.  virens),  which  is  preCn-rred  in  ship-building.  The  bark 
is  sometimes  used  for  tanning,  but  that  of  the  red  and  Spanish  oaks  is  pre- 
ferred. All  parts  of  the  tree,  with  the  exception  of  the  epidermis,  are  more  or 
less  astringent,  but  this  property  predominates  in  the  fruit  and  bark. 

White-oak  bark,  deprived  of  its  epidermis,  is  of  a  light>brown  colour,  of  a 
coarse,  fibrous  texture,  and  not  easily  pulverized.  It  has  a  feeble  odour,  and  a 
rough,  astringent,  and  bitterish  ta»t^  Water  and  alcohol  extract  its  active  pro- 
perties. The  chief  soluble  ingredients  are  tannin,  gallic  acid,  and  extractive 
matter.  It  is  upon  the  tannin  that  its  medical  virtues,  as  well  as  its  use  in  the 
preparation  of  leather,  chiefly  depend.  The  proportion  of  this  ingredient  varies 
with  the  size  and  age  of  the  tree,  the  part  from  which  the  bark  is  derived,  and 
even  the  season  when  it  is  gathered.  It  is  most  abundant  in  the  young  bark; 
and  the  English  oak  is  said  to  yield  four  times  as  much  in  spring  as  in  winter. 
Sir  H.  Davy  found  the  inner  bark  most  abundant  in  tannin,  the  middle  por- 
tion or  cellular  integument  much  less  so,  and  the  epidermis  almost  wholly 
destitute  as  well  of  this  principle  as  of  extractive. 

Gerber  discovered,  in  European  oak  bark,  a  peculiar  bitter  principle  upon 
which  he  conferred  the  name  oiquercin.  It  is  obtained  by  boiling  the  bark  with 
water  acidulated  with  one  hundredth  of  sulphuric  acid,  adding  first  milk  of  lime 
until  the  sulphuric  acid  is  removed,  and  then  a  solution  of  carbonate  of  potassa 
so  long  as  a  white  precipitate  is  produced,  filtering  the  liquor,  evaporating  to  the 
consistence  of  a  thin  extract,  adding  alcohol,  and  finally  evaporating  the  spiritu- 
ous solution  down  to  a  small  volume,  and  allowing  it  to  rest  for  some  days.  Yel- 
low crystals  form,  which  may  be  obtained  colourless  by  repeated  crystallizations. 
Quercin  is  a  neuter  principle,  in  small,  white  crystals,  inodorous,  very  bitter, 
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readily  soluble  in  water,  less  so  in  alcohol  containing  water,  and  insoluble  in 
absolute  alcohol,  ether,  and  oil  of  turpentine.  (Arch,  der  Fharm.,  xxxiv.  167  ) 

2.  Quercus  tinctoria.  Willd.  Sp.  Plant,  iv.  444;  Michaux,  iV.  Am.  Sj/lv.  i.  91. 
The  black  oak  is  one  of  our  largest  trees,  frequently  attaining  the  height  of 
eighty  or  ninety  feet.  Its  trunk  is  covei-ed  with  a  deeply  furrowed  bark,  of  a 
black  or  dark-brown  colour.  The  leaves  are  ovate-oblong,  pubescent,  slightly 
sinuated,  with  oblong,  obtuse,  mucronate  lobes.  The  fructification  is  biennial. 
The  acorn  is  globose,  flattened  at  top,  and  placed  in  a  saucer-shaped  cup. 

Black-oak  hark  has  a  more  bitter  taste  than  that  of  the  other  species,  and 
may  be  distinguished  also  by  staining  the  saliva  yellow  when  it  is  chewed.  Its 
cellular  integument  contains  a  colouring  principle,  capable  of  being  extracted  by 
boiling  water,  to  which  it  imparts  a  brownish-yellow  colour,  which  is  deepened 
by  alkalies  and  rendered  brighter  by  acids.  Under  the  name  oi quercitron,  large 
quantities  of  this  bark,  deprived  of  its  epidermis  and  reduced  to  coarse  powder, 
are  sent  from  the  United  States  to  Europe,  where  it  is  used  for  dyeing  wool  and 
silk  of  a  yellow  colour.  The  colouring  principle  is  called  quercitrin,  or,  from  its 
property  of  combining  with  salifiable  bases,  quercitric  acid.  It  was  discovered 
by  M.  Chevreul;  audits  properties  have  been  investigated  by  MM.  BoUey  and 
Rigaud.  These  chemists  obtained  it  by  forming  a  tincture  of  the  bark  with  alco- 
hol of  the  sp.gr.  0"849,  freeing  this  from  tannin  and  a  brown  substance  by  gela- 
tin, distilling  off  the  alcohol,  and  replacing  it  as  it  was  evaporated  by  water.  The 
quercitrin  was  deposited,  and  afterwards  purified  by  repeated  solution  in  alcohol, 
and  separation  by  water  as  before.  Thus  procured,  it  is  yellow,  slightly  bitter,  in- 
odorous, in  microschpic  crystals  of  the  right-rhombic  system,  soluble  in  425  parts 
of  boiling  water  (Rigaud),  almost  insoluble  in  cold  water,  sparingly  soluble  in 
ether,  and  freely  soluble  in  alcohol  and  alkaline  solutions.  Its  formula  is  given 
as  Cg^Hj^Oj^.  {Gheni-  Gaz.,  no.  290,  p.  428.)*  According  to  Rigaud,  quercitrin 
is  a  glucoside,  being  resolvable  into  glucose,  and  a  neuter  substance  which  he 
calls  quercetin.  (Journ.de  Fharm.,  Janv.  1860,  p.  76.)  Besides  this  principle, 
the  bark  contains  much  tannin ;  but  it  is  less  used  in  tanning  than  the  other 
barks,  in  consequence  of  the  colour  which  it  imparts  to  the  leather. 

Medical  Properties  and  Uses.  Oak  bark  is  astringent  and  somewhat  tonic. 
It  has  been  given  with  advantage  in  intermittent  fever,  obstinate  chronic  diar- 
rhoea, and  certain  forms  of  passive  hemorrhage ;  but  it  is  not  much  employed 
as  an  internal  remedy.  Externally  applied  it  is  often  productive  of  benefit.  The 
decoction  may  be  advantageously  used  as  a  bath,  particularly  for  children,  when 
a  combined  tonic  and  astringent  effect  is  desirable,  and  the  stomach  is  not  dis- 
posed to  receive  medicines  kindly.  It  has  been  employed  in  this  way  in  maras- 
mus, scrofula,  intermittent  fevers,  chronic  diarrhoea,  and  cholera  infantum.  As 
an  injection  in  leucorrhoea,  a  wash  in  prolapsus  ani  and  hemorrhoidal  affections, 
and  as  a  gargle  in  slight  inflammation  of  the  fauces,  attended  with  prolapsed 
uvula,  the  decoction  is  often  useful.  It  has  also  been  recommended  as  an  injec- 
tion into  dropsical  cysts.  Reduced  to  powder  and  made  into  a  poultice,  the 
bark  was  recommended  by  the  late  Prof.  Barton  as  an  excellent  application  in 
external  gangrene  and  mortification;  and  the  infusion  obtained  from  tanners' 
vats  has  been  used  beneficially  as  a  wash  for  flabby,  ill-conditioned  ulcers.  The 
bark  may  be  given  in  the  form  of  powder,  extract,  or  decoction.  The  dose  of 
the  powder  is  from  thirty  grains  to  a  drachm,  of  the  extract  about  half  as  much, 
of  the  decoction  two  fluidounces.   (See  Decoctum  Quercus  ) 

Black-oak  bark  is  considered  inferior  to  the  white-oak  bark  as  an  internal 
remedy,  in  consequence  of  being  more  disposed  to  irritate  the  bowels. 

Acorns,  besides  the  bitter  and  astringent  principles  of  the  bark,  contain  a 
peculiar  saccharine  matter  (quercite),  which  is  insusceptible  of  the  vinous  fer- 

*  Quercitrin  has  been  found  also  in  various  other  plants ;  as  in  the  leaves  of  Kuta  grave- 
olfius,  and  the  flower-buds  of  Capparis  spinosa,  Sophora  Japonica,  and  ^sculus  Hippo- 
castanum  or  horse-chestnut.  [Chem.  Oaz.,  May  2, 1859,  p.  161.)  As  this  principle  is  capa- 
ble of  assuming  various  colours  under- various  chemical  influences,  the  idea  has  been 
advanced  that  it  might  be  the  colouring  principle  of  flowers.  [Am.  Journ.  of  Pharm.,  May, 
18G0,  p.  222.) 
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mentation.  {Journ.  de  Pharm.,  8e  86r.,  xx.  335.)  They  are  sometimes  used  an  u 
tonic  or  iwtrinjftMit;  and  a  decoction  made  from  roasted  acorna  has  iMiun  long 
employed  in  (ienmiuy  as  a  renusdy  in  scrofula.  IJefore  roastinj?  they  slujuld  bo 
deprived  of  their  shells;  and  the  cotyledons,  according  to  Dausse,  shiiuld  lose, 
during  the  process,  140  parts  of  their  weight  out  of  600.  {Pharm.  Cent.  Jilalt, 
Oct.  9,  1850,  p.  GS7.)  From  half  an  ounce  to  an  ounce  may  be  prepared  as 
cotfee,  and  the  whole  taken  at  breakfast  with  cream  and  sugar,  (liichler.) 
Off.  Prep.  Decoctum  Quereiis,  Br.;  Deeoctum  Quercus  Albse,  U.  S.     W. 

RANUNCULUS.  U.S.  Secondary. 
Crowfoot. 

The  cormus  and  herb  of  Ranunculus  bulbosus.  U.  S. 

Ranunculus.   Sex.Syst.  Polyandria  Polygynia.  —  Nat.Ord.  Rnnunculaceee. 

Gen.  Gh.  Calyx  five-leaved.  Petals  five,  having  the  inner  side  of  each  claw 
furnished  with  a  melliferous  pore.  Seeds  naked,  numerous.  Nutlall. 

Most  of  the  plants  belonging  to  this  genus  have  the  same  acrid  properties. 
Several  of  them  grow  together  in  our  fields  and  pastures,  and,  from  their  close 
resemblance,  are  confounded  under  the  common  name  of  butter-cup,  applied  to 
them  from  the  colour  and  shape  of  their  flowers.  Those  which  are  most  abund- 
ant are  believed  to  have  been  introduced  from  Europe.  Such  are  R.  bulbosus,  R. 
acris,  and  R.  repens,  which,  with  R.  sceleratus,  may  be  indiscriminately  used. 
In  Europe,  R.  sceleratus  appears  to  have  attracted  most  attention  ;  in  this 
country,  R.  bulbosus.  The  latter  is  the  only  one  designated  by  our  Pharma- 
copoeia. R.  acris  and  R.  Flammula  were  formerly  directed  by  the  Dublin  Col- 
lege, but  have  been  discarded  in  the  Br.  Pharmacopoeia. 

Ranunculus  bulbosus.  Willd.  Sp.  Plant,  ii.  1324;  Bigelow,  ^m.  Med.  Bot. 
iii.  60.  This  species  of  crowfoot  is  perennial^  with  a  solid,  fleshy  root  (cormus), 
and  several  annual,  erect,  round,  and  branching  stems,  from  nine  to  eighteen 
inches  high.  The  radical  leaves,  which  stand  on  long  footstalks,  are  ternate  or 
quiuate,  with  lobed  and  dentate  leaflets.  The  leaves  of  the  stem  are  sessile 
and  ternate,  the  upper  more  simple.  Each  stem  supports  several  solitary,  bright- 
yellow,  glossy  flowers,  upon  furrowed,  angular  peduncles.  The  leaves  of  the 
calyx  are  reflexed,  or  bent  downwards  against  the  flowerstalk.  The  petals  are 
obcordate,  and  arranged  so  as  to  resemble  a  small  cup.  At  the  inside  of  the 
claw  of  each  petal  is  a  small  cavity,  covered  with  a  minute  wedge-shaped  emar- 
ginate  scale.  The  fruic  consists  of  numerous  naked  seeds,  in  a  spherical  head. 
The  stem,  leaves,  peduncles,  and  calyx  are  hairy. 

In  May  and  June  our  pastures  are  everywhere  adorned  with  the  rich  yellow 
flowers  of  this  species  of  Ranunculus.  Somewhat  later  R.  acris  and  R.  repens 
begin  to  bloom,  and  a  succession  of  similar  flowers  is  maintained  till  Septem- 
ber. The  two  latter  species  prefer  a  moister  ground,  and  are  found  most  abun- 
dantly in  meadows.  R.  sceleratus  frequents  ponds  and  ditches.  In  all  these 
species,  the  whole  plant  is  pervaded  by  a  volatile  acrid  principle,  which  is  dissi- 
pated by  drying  or  by  heat,  and  may  be  separated  by  distillation.  Dr.  Bigelow 
found  that  water  distilled  from  the  fresh  plant  had  an  acrid  taste,  and  produced 
when  swallowed  a  burning  sensation  in  the  stomach  ;  and  that  it  retained  these 
properties  for  a  long  time,  if  kept  in  closely-stopped  bottles.  Dr.  Clarus  dis- 
covered, in  R.  sceleratus,  besides  the  acrid  volatile  oil,  a  nearly  inert  resin,  and  a 
narcotic  principle  called  anemonin.  The  volatile  oil  is  soluble  in  ether,  and  is 
decomposed,  on  standing,  into  a  white  amorphous  substance  having  acid  proper- 
ties {anemonic  acid),  and  into  anemonin.  Other  species  of  Ranunculus  probably 
have  the  same  constituents.  {B.  and  F.  Med.-chir.  .fftju.,  Jan.  1859,  p.181.)  The 
plant  itself,  when  chewed,  excites  violent  irritation  in  the  mouth  and  throat;  in- 
Ua.ning  and  even  excoriating  the  tongue  and  inside  of  the  cheeks  and  lips,  if 
not  quickly  discharged.    Both  the  root  and  herb  of  R.  bulbosus  are  officinal. 

Medical  Properties  and  Uses.  Crowfoot,  when  swallowed  in  the  fresh  state, 
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produces  heat  and  pain  in  the  stomach,  and,  if  the  quantity  be  considerable, 
may  excite  fatal  inflammation.  Dr.  Clarus  states  that  it  has  also  narcotic  pro- 
pei-ties,  diminishing  the  frequency  of  the  pulse  and  respiration,  and  producing 
palsy  of  the  extremities.  These  properties  he  ascribes  to  the  anemonin.  It  is, 
however,  never  used  internally;  though  the  juice  and  distilled  water  of  some 
species  of  Ranunculus  are  said  to  act  as  a  prompt  and  powerful  emetic.  The 
property  for  which  it  has  attracted  the  attention  of  physicians  is  that  of  inflaming 
and  vesicating  the  skin ;  and,  before  the  introduction  of  the  Spanish  fly  into  use," 
it  was  much  employed  for  this  purpose.  But  the  uncertainty  and  occasional 
violence  of  its  action  have  nearly  banished  it  from  regular  practice.  While  on 
some  individuals  it  appears  to  produce  scarcely  any  effect;  on  others  it  acts  very 
speedily,  exciting  extensive  and  troublesome  inflammation,  which  sometimes 
terminates  in  deep,  obstinate  ulcers.  It  probably  varies  in  strength  with  the 
season;  and,  in  the  dried  state,  or  boiled  with  water,  is  wholly  inert.  The  de- 
coction, moreover,  is  inert  in  consequence  of  the  escape  of  the  acrid  principle. 
Nevertheless,  the  plant  has  been  very  properly  retained  in  the  Pharmacopoeia, 
in  the  catalogue  of  medicines  of  secondary  importance;  as  occasions  may 
happen,  when  the  practitioner  in  the  country  may  find  advantage  in  having 
recourse  to  its  powerful  rubefacient  and  epispastic  operation.  W. 

RESINA.  U.S., Br, 
Resin. 

The  residue  after  the  distillation  of  the  volatile  oil  from  the  turpentine  of 
Pinus  palustris  and  other  species  of  Pinus.  U.  S.  The  residue  of  the  distillation 
of  the  turpentines  from  various  species  of  Pinus  and  Abies.  Br. 

Kesine  blanche,  Resinejaune,  i^?".;  Fichtenharz,  Germ.;  Ragea  di  pino, /teL;  llesina 
de  pino,  Spa7i. 

After  the  distillation  of  the  volatile  oil  from  the  turpentines  (see  Terehin- 
thina),  a  resinous  matter  remains,  which  on  the  continent  of  Europe  is  called 
colophony,  but  with  us  is  commonly  known  by  the  name  of  rosin.  It  is  the 
Resina  of  the  U.  S.  and  Br.  Pharmacopoeias.  It  is  sometimes  called  resina 
Jiava  or  yellow  resin.  When  this,  in  a  state  of  fusion,  is  strongly  agitated 
with  water,  it  acquires  a  distinct  appearance,  and  is  denominated  resina  alba 
or  white  resin.  Before  describing  this  officinal,  it  may  be  proper  to  enumerate 
the  characteristic  properties  of  the  proximate  principles  denominated  resins. 

Resins  are  solid,  brittle,  of  a  smooth  and  shining  fracture,  and  generally  of  a 
yellowish  colour  and  semitransparent.  When  perfectly  pure,  they  are  probably 
inodorous  and  often  insipid;  but,  as  usually  found,  they  have  a  slight  odour, 
and  a  somewhat  acrid  or  bitterish  taste.  Their  sp.  gr.  varies  from  0*92  to  1*2. 
They  are  fusible  by  a  moderate  heat,  decomposed  at  a  higher  temperatui'e,  and 
in  the  open  air  take  fire,  burning  with  a  yellow  flame  and  much  smoke.  Insolu- 
ble in  water,  they  are  dissolved  by  ether  and  the  volatile  oils,  and  generally  by 
alcohol ;  and  their  alcoholic  and  ethereal  solutions  afford  precipitates  upon  the 
addition  of  water.  With  pure  potassa  and  soda  they  unite  to  form  soaps,  which 
are  soluble  in  water ;  and  the  same  result  takes  place  when  they  are  heated 
with  solutions  of  the  alkaline  carbonates.  Concentrated  sulphuric  acid  dis- 
solves them  with  mutual  decomposition;  and  nitric  acid  converts  them  into 
artificial  tannin.    They  readily  unite  by  fusion  with  wax  and  the  fixed  oils.* 

Common  or  yellow  resin,  in  its  purest  state,  is  beautifully  clear  and  pellucid, 
but  much  less  so  as  usually  found  in  the  shops.  Its  odour  and  taste  are  generally 
in  a  slight  degree  terebinthinate ;  its  colour  yellowish-brown  with  a  tinge  of  olive, 

*  M.  Losch  recommends  the  following  process  for  rendering  the  resins  as  white  as  pos- 
sible. Boil  together  5  parts  of  the  resin,  1  of  carbonate  of  potassa  or  of  soda,  and  20  of 
water,  until  a  perfectly  homogeneous  mass  is  obtained ;  allow  this  to  cool,  and  pass  into 
it  sulphurous  acid,  which  saturates  the  alkali,  and  precipitates  the  resin  in  white  flakes. 
Finally,  wash  the  precipitate  well  with  water,  and  dry  it.  {Journ.  de  Pharm.,  Juin,  1856, 
p.  465.) — Note  to  the  eleventh  edition. 
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aud  more  or  leflB  dark  according  to  Its  purity,  and  the  dej^reo  of  heat  to  which 
it  has  heen  exposed  in  its  preparation.  Sometimes  it  in  ahnoHt  black.  It  is 
rather  heavier  tlian  water.  At  27»>°  F.  it  raeltH,  in  completely  liquid  at  306°, 
begins  to  emit  bubbles  of  gas  at  316°,  and  is  entirely  decomposed  at  a  red  heat. 
Its  ultimate  constituents  are  carbon,  hydrogen,  and  oxygen,  in  variable  propor- 
tions. It  appears,  from  the  researches  of  Unverdorben,  to  contain  three  distinct 
resinous  bodies,  two  of  which,  ileiiominated  pinic  and  «j//t'ic  actrf«,  pre-existed 
in  the  turpentine,  and  the  third,  called  vulojihonic  acid,  is  formed  by  the  agency 
of  heat  in  the  distillation.  The  pinic  acid  is  dissolved  by  cold  spirit  of  the  sp.  gr, 
0865,  and  is  thus  separated  from  the  sylvic  acid.  It  is  obtained  pure  by  add- 
ing to  the  solution  a  spirituous  solution  of  acetate  of  copper,  dissolving  the  pre- 
cipitated i)inate  of  copper  in  strong  l)oiling  alcohol,  decomposing  this  salt  with 
a  little  muriatic  acid,  and  adding  water,  which  throws  down  the  pinic  acid  as  a 
resinous  powder.  The  sylvic  acid  is  obtained  by  treating  the  residue  of  the 
common  resin  with  boiling  spirit  of  0865,  which  dissolves  it,  and  lets  it  fall 
upon  cooling.  IJoth  of  these  resinous  acids  are  colourless.  Pinic  acid  is  soluble 
in  weak  cold  alcohol ;  sylvic  acid  is  insoluble  in  the  same  menstruum  when  cold, 
but  is  dissolved  by  it  when  boiling  hot,  and  by  strong  alcohol  at  all  temperatures. 
The  salts  which  they  form  with  the  alkalies  are  soluble,  those  with  the  earths 
and  metallic  oxides,  insoluble  in  water.  Colophonic  acid  differs  from  the  others 
in  having  stronger  acid  properties,  and  in  being  less  soluble  in  alcohol.  It  is  of 
a  brown  colour;  and  common  resin  is  more  or  less  coloured  in  proportion  to 
the  (piantity  of  this  acid  which  it  contains.  (Kane^s  Chemistry.)  The  experi- 
ments of  Unverdorben  were  made  with  European  colophony.  It  is  somewhat 
uncertain  whether  exactly  the  same  results  would  be  aflForded  by  the  common 
resin  of  this  country,  which  is  obtained  from  a  different  species  of  pine.  By  the 
destructive  distillation  of  resin  an  oleaginous  product  is  obtained,  called  resin 
oil,  which  in  various  degrees  of  purity  is  used  in  currying  leather,  lubricating 
machinery,  preparing  printers'  ink,  &c. 

White  resin  differs  from  the  preceding  only  in  being  opaque  and  of  a  whitish 
colour.  These  properties  it  owes  to  the  water  with  which  it  is  incorporated,  and 
which  gradually  escapes  upon  exposure,  leaving  it  more  or  less  transparent. 

Medical  Uses.  Resin  is  important  as  an  ingredient  of  ointments  and  plasters, 
but  is  never  used  internally.  According  to  Professor  Olmsted,  it  has  the  pro- 
perty of  preventing  tiie  oxidation  of  fatty  substances,  and  thus  contributes  to  the 
preservation  of  ointments.  {Am.  Journ.  of  P harm.,  xxii.  325.) 

Off.  Prep.  Ceratum  Cantharidis,  U.  S.;  Ceratum  Extracti  Cantharidis,  U.  S.; 
Ceratum  Resinae,  U.  S.;  Ceratum  Resiuae  Compositum,  U.  S.;  Charta  Epispas- 
tica,  Br.;  Emplastrum  Calefaciens,  Br.;  Emplast.  Cantharidis,  Br.;  Emplast. 
Hydrargyri,  [7./S'.;  Emplast.  Picis,  i^r.;  Emplast.  Resinae;  Emplast.  Saponis 
Br.:  Uuguentum  Resinae,  Br.;  Unguent.  Terebinthinae,  Br.  W. 

RHAMNI  SUCCUS.  Br. 
Buckthorn  Juice, 

The  recently  expressed  juice  of  the  ripe  berries  of  common  Buckthorn, 
Rhamnus  catharticus.  Br. 

The  juice  of  Rhamnus  catharticus,  recognised  by  the  London  College,  was 
rejected  by  the  framers  of  the  first  British  Pharmacopoeia,  but  has  been  restored 
to  its  oflBcinal  rank  in  the  last  edition ;  and,  therefore,  claims  consideration  again 
in  this  part  of  the  U.  S.  Dispensatory,  from  which  it  was  transferred  in  the 
twelfth  edition  to  the  third  part,  as  not  at  that  time  belonging  to  either  of  the 
officinal  lists.  The  berries  were  directed  by  the  Edinburgh  College. 

Rhamnus.   Sex.  Syst.  Pentandria  Monogynia.  —  Nat.  Ord.  Rhamnaceae. 

Oen.  Gh.  "  Calyx  tubular.  Corolla  scales  defending  the  stamens,  inserted 
into  the  calyx.  Berry. ^^  (  Willd.) 

Rhamnus  catharticus.  Willd.  Sp.  Plant,  i.  1092;  Woodv.  Med.  Bot.  p.  594, 
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t.  210.  The  purging  buckthorn  is  a  shrub  seven  or  eight  feet  high,  with  branches 
terminating  in  a  sharp  spine.  The  leaves  ai'e  in  fascicles,  on  short  footstalks, 
ovate,  serrate,  veined.  The  flowers  are  usually  dioecious,  in  clusters,  small, 
greenish,  peduucled,  with  a  four-cleft  calyx,  and  four  very  small  scale-like  pe- 
tals, placed  in  the  male  flower,  behind  the  stamens,  which  equal  them  in  num- 
ber. The  fruit  is  a  four-seeded  berry.  The  shrub  is  a  native  of  Europe,  and  has 
been  found  growing  wild  in  this  country.  It  was  first  discovered  in  the  High- 
lands of  New  York  by  Dr.  Barratt.  (Eaton'' s  Manual.)  It  flowers  in  May  and 
June,  and  ripens  its  fruit  in  the  latter  part  of  September.  The  berries  and  their 
juice  are  used.  When  ripe  they  are  of  the  size  of  a  pea,  round,  somewhat  flat- 
tened at  top,  black,  smooth,  shining,  with  four  seeds  in  a  green,  juicy  paren- 
chyma. Their  odour  is  unpleasant,  their  taste  bitterish,  acrid,  and  nauseous. 
The  expressed  juice  has  the  colour,  odour,  and  taste  of  the  parenchyma.  It  is 
reddened  by  the  acids,  and  from  deep-green  is  rendered  light-green  by  the  alka- 
lies. Upon  standing  it  soon  begins  to  ferment,  and  becomes  red  in  consequence 
of  the  formation  of  acetic  acid.  Evaporated  to  dryness,  with  the  addition  of 
lime  or  an  alkali,  it  forms  the  colour  called  by  painters  sap-green.  The  dried 
fruit  of  another  species,  B.  iyifectorius,  yields  a  rich  yellow  colour,  for  which 
it  is  employed  in  the  arts  under  the  name  of  French  berries. 

Vogel  obtained  from  the  juice  of  the  berries  a  peculiar  colouring  matter, 
acetic  acid,  mucilage,  sugar,  and  a  nitrogenous  substance.  Hubert  found  green 
colouring  matter,  acetic  and  malic  acids,  brown  gummy  matter,  and  a  bitter 
substance  which  he  considered  as  the  purgative  principle.  M.  Fleury  obtained 
a  peculiar  crystallizable  principle,  which  is  contained  both  in  the  expressed 
juice  and  the  residue  remaining  after  expression,  and  for  which  he  proposed 
the  name  of  rhamnin;  but  he  did  not  ascertain  whether  it  possessed  cathartic 
properties,  (See  Journ.  de  Pharm.,  xxvii.  6G6.)  Winckler  obtained  from  the 
ripe  fruit  a  principle  which  he  called  cathartin,  and  believes  that  the  rhamnin 
of  Fleury,  which  was  obtained  from  the  unripe  berries,  is  converted  into  that 
principle  and  grape  sugar  as  the  fruit  matures.  (Chem.  Gaz.,  viii.  232.)  The 
cathartin  of  Winckler,  which  must  not  be  confounded  with  the  substance  of 
the  same  name  at  one  time  supposed  to  be  the  purgative  principle  of  senna, 
may  be  procured  by  evaporating  the  expressed  juice  of  the  berries  to  the  con- 
sistence of  syrup,  treating  this  repeatedly  with  boiling  absolute  alcohol  till  it 
ceases  to  yield  bitterness  to  the  menstruum,  mixing  the  tinctures,  allowing  the 
liquor  to  become  cold,  filtering,  adding  a  large  excess  of  ether,  allowing  the 
mixed  liquids  to  stand,  then  filtering,  evaporating  in  a  water-bath,  and  repeat- 
ing the  process  with  the  residue.  The  cathartin  thus  obtained  is  a  pale-yellow 
powder,  very  bitter,  soluble  in  water  and  alcohol  but  not  in  ether,  and  actively 
cathartic  in  the  dose  of  from  one  to  three  grains.  (See  N.  Y.  Journ.  of  Pharm., 
April,  1853,  and  Am.  Journ.  of  Pharm.,  xxv   526.) 

Medical  Properties  and  Uses.  Both  the  berries  and  the  expressed  juice  are 
actively  purgative;  but,  as  they  are  apt  to  occasion  nausea  and  severe  griping, 
with  much  thirst  and  dryness  of  the  mouth  and  throat,  they  are  now  little  em- 
ployed. They  formerly  enjoyed  considerable  reputation  as  a  hydragogue  cathar- 
tic in  dropsy;  and  were  given  also  in  rheumatism  and  gout.  The  only  shape 
in  which  they  are  now  used  is  that  of  syrup,  which  is  sometimes  added  to 
hydragogue  or  diuretic  mixtures.  A  syrup  is  directed  in  the  Br.  Pharmacopoeia, 
The  dose  of  the  recent  berries  is  about  a  scruple,  of  the  dried  a  drachm,  of  the 
expressed  juice  a  fluidounce,  and  of  the  syrup  from  four  to  eight  fluidrachms. 
Under  the  name  of  cortex  frangulse,  the  bark  of  Bhamnus  Frangula  is  used 
in  Germany  as  a  cathartic.  Buchner  found  in  this  bark  a  peculiar  yellow  vola- 
tile colouring  principle,  which  he  called  rhamnoxanthiyi^  and  which  may  be 
obtained  by  subjecting  the  alcoholic  and  ethereal  extract  to  distillation.  (Journ. 
de  Pharm.,  3e  ser.,  xxiv.  293.) 

Off.  Prep.    Syrupus  Rhamni,  Br.  W. 
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RHEUM.  U.S. 
Rhiiharh. 

The  root  of  Rheum  palmatuin,  and  of  other  Bpocica  of  Rheum.  U.  8. 

Of.Si/n.  RIIEI  RADIX.  Rhubarb  Root.  Tl»«  dried  root,  deprived  of  the 
bark,  from  one  or  more  undetermined  species  of  Rheum,  from  China,  Chinese 
Tartary,  and  Thibet.  Imported  from  Shangimi  and  Canton,  and  brought 
overhind  by  way  of  Mo.sco\v.  Br. 

Rhalmrburum;  nhiibarbe,  Fr.;  Khtibarber,  Oerm.;  Rubarbaro,  Ital.;  Kuibarbo,  Span.; 
Ilai-iiDung,  Chinese;  Scharu-modo,  Thibet. 

Rheum.   Sex.Syst.  Enneandria  Trigynia.  —  Nai.Ord.  Polygonaceae. 

Ocn.  G/i.  Calyx  petaloid,  six-parted,  withering.  Stamens  aljout  nine,  in- 
serted into  the  base  of  the  calyx.  Styles  three,  refle.xed  Stigmas  peltate,  entire. 
Achenium  three-cornered,  winged,  with  the  withered  calyx  at  the  base.  Embryo 
in  the  centre  of  the  albumen.  {Lindley  ) 

Notwithstanding  the  length  of  time  that  rhubarb  has  been  in  use,  it  has  not 
yet  been  determined  from  what  precise  plant  the  Asiatic  drug  is  derived.  The 
remoteness  of  the  region  where  it  is  collected,  and  the  jealous  care  with  which 
the  monopoly  of  the  trade  is  guarded,  have  prevented  any  accurate  information 
on  the  subject.  All  that  we  certainly  know  is  that  it  is  the  root  of  one  or  more 
species  of  Rheum.  The  U.  S.  Pharmacopoeia  refers  it  to  R.  palmalum,  with 
other  species  not  designated;  the  British  recognises  no  particular  species. 

The  terms  rha  and  rheon,  from  the  former  of  which  were  derived  the  names 
rhabarbarum  andrhubarb,  and  from  the  latter  the  botanical  title  Rheum,  were 
applied  by  tlie  ancients  to  a  root  which  came  from  Ijeyond  the  Bosphorus,  and 
which  is  supposed,  though  upon  somewhat  uncertain  grounds,  to  have  been  the 
product  of  the  Rheum  Rhaiwnticum,  growing  on  the  banks  of  the  Caspian  Sea 
and  the  Wolga.  This  species  was  also  at  one  time  believed  to  be  the  source  of 
the  medicine  now  in  use ;  but  the  true  rhubarb  has  long  been  known  to  be  wholly 
distinct  from  the  Rhapontic,  and  derived  from  a  different  source.  It  was  not  till 
the  year  1732  that  any  probable  information  was  obtained  as  to  its  real  origin. 
At  that  time  plants  were  received  from  Russia  by  Jussieu  in  France,  and  Rand 
in  England,  which  were  said  to  be  of  the  species  affording  the  genuine  rhubarb, 
and  were  named  by  Linnaeus,  under  this  impression.  Rheum  Rhabarbarum,  a 
title  which  has  since  given  way  to  Rheum  undulatum.  Subsequently,  Kauw 
Boerhaave  obtained  from  a  merchant,  who  dealt  in  the  rhubarb  of  Tartary,  some 
seeds  which  he  said  were  those  of  the  plant  producing  the  root  sold  by  him. 
These,  having  been  planted,  yielded  two  species  of  Rheum,  R.  undulatum,  and 
another  which  Linnaeus  named  R.  palmalum.  Seeds  transmitted  by  Dr.  Mounsey 
from  St.  Petersburg  to  Dr.  Hope,and  planted  in  the  botanicgarden  at  Edinburgh, 
produced  the  latter  species ;  and  the  same  was  also  raised  at  Upsal  from  a  root 
received  by  Linnaeus  from  De  Gorter,  and  was  described  A.  D.  1767  by  the 
younger  Linnaeus,  two  years  after  the  appearance  of  Dr.  Hope's  paper  in  the 
Philosophical  Transactions.  Thus  far  the  evidence  appears  equally  in  favour  of 
R.  palmalum  and  R.  undulatum.  The  claims  of  another  species  were  afterwards 
presented.  Pallas,  upon  exhibiting  the  leaves  of  R.  palmalum  to  some  Buchariaa 
merchants,  was  told  that  the  leaves  of  the  rhubarb  plant  were  entirely  different  in 
shape ;  and  the  description  he  received  of  them  corresponded  more  closely  with 
those  of  R.  compactum,  than  of  any  other  known  species.  Seeds  of  this  plant 
were,  moreover,  sent  to  Miller  from  St.  Petersburg,  as  those  of  the  true  Tar- 
tarian rhubarb.  A  few  years  since  the  attention  of  naturalists  was  called  to  a 
fourth  species,  for  which  the  same  honour  has  been  claimed.  Dr.  Wallich,  super- 
intendent of  the  botanical  garden  at  Calcutta,  received  seeds  that  were  said  to 
be  those  of  the  plant  which  yielded  the  Chinese  rhubarb,  growing  on  the  Hi- 
malaya mountains  and  the  highlands  of  Tartary.  These  produced  a  species  not 
previously  described,  which  Dr.  Wallich  named  R.  Emodi,  from  the  native  title 
of  the  plant.  It  is  the  R.  australe  of  Mr.  Don  and  of  Colebrooke,  and  has  been 
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ascertained  to  afford  a  root  which,  though  purgative,  is  very  unlike  the  officinal 
rhubarb.  Other  species  have  been  found  to  grow  in  the  Himalaya  mountains, 
from  which  a  kind  of  rhubarb  used  by  the  natives  is  said  to  be  procured ;  but 
none  of  it  reaches  the  markets  of  this  country  or  Europe.  From  what  has  been 
said,  it  is  obvious  that  no  species  yet  mentioned  can  be  considered  as  the  un- 
doubted source  of  commercial  rhubarb;  the  plant  having,  in  no  instance,  been 
seen  and  examined  by  naturalists  in  its  native  place.  Sievers,  an  apothecary 
sent  to  Siberia,  in  the  reign  of  Catharine  II.,  with  the  view  of  improving  the 
cultivation  of  the  native  rhubarb,  asserts,  from  information  given  him  by  the 
Bucharians,  that  all  the  seeds  procured  under  the  name  of  true  rliubarb  are  false, 
and  pronounces  "all  the  descriptions  in  the  Materia  Medicas  to  be  incorrect." 
This  assertion,  however,  has  no  relation  to  R.  australe  which  has  been  subse- 
quently described ;  but  it  is  said  that  the  roots  of  that  plant,  dried  by  the  medical 
officers  of  the  British  army,  differ  from  true  rhubarb  in  appearance  and  power. 

All  the  plants  of  this  genus  are  perennial  and  herbaceous,  with  large  branch- 
ing roots,  which  send  forth  vigorous  stems  fi'om  four  to  eight  feet  or  more  in 
height,  surrounded  at  their  base  with  numerous  very  large  petiolate  leaves,  and 
terminating  in  lengthened  branching  panicles,  composed  of  small  and  very  nu- 
merous flowers,  resembling  those  of  the  Rumex  or  dock.  There  is  some  difficulty 
in  arranging  the  species,  in  consequence  of  the  tendency  of  the  cultivated  plants 
to  form  hybrids;  and  it  is  frequently  impossible  to  ascertain  to  which  of  the 
wild  types  the  several  garden  varieties  are  to  be  referred.  The  following  de- 
scriptions are  from  the  Flora  Medica  of  Dr.  Lindley. 

Bheum  palmatum.  Willd.  Sp.  Plant,  ii.  489;  Lindley,  Flor.  Med.  p  358; 
Carson,  Illust.  of  3Ied.  Bot.  ii.  22,  pi.  69.  "  Leaves  roundish-cordate,  half  pal- 
mate; the  lobes  pinnatifid,  acuminate,  deep  dull-green,  not  wavy,  but  uneven 
and  very  much  wrinkled  on  the  upper  side,  hardly  scabrous  at  the  edge,  minutely 
downy  on  the  underside ;  sinus  completely  closed;  the  lobes  of  the  leaf  standing 
forwards  beyond  it.  Petiole  pale-green,  marked  with  short  purple  lines,  terete, 
obscurely  channeled  quite  at  the  upper  end.  Flowering  stems  taller  than  those 
of  any  other  species."  This  species  is  said  to  inhabit  China  in  the  vicinity  of 
the  great  wall.  It  has  been  cultivated  in  England  and  France  for  its  root, 
which  is  admitted  to  approach  more  nearly  in  odour,  taste,  and  the  disposition 
of  its  colours,  than  that  of  any  other  known  species,  to  the  Asiatic  rhubarb. 

R.  undulatum.  Willd.  Sp.  Fl-ant.  ii.  489;  Lindley,  Flor.  Med.  p.  357 ;  Woodv. 
Med.  Bot ,  3d  ed.,  v.  81.  "  Leaves  oval,  obtuse,  extremely  wavy,  deep-green,  with 
veins  purple  at  the  base,  often  shorter  than  the  petiole,  distinctly  and  copiously 
downy  on  each  side,  looking  as  if  frosted  when  young,  scabrous  at  the  edge; 
sinus  open,  wedge-shaped,  with  the  lower  lobes  of  the  leaves  turned  upwards. 
Petiole  downy,  blood-red,  semi-cylindrical,  with  elevated  edges  to  the  upper 
side,  which  is  narrower  at  the  upper  than  the  lower  end."  This  is  a  native  of 
Siberia,  and  probably  Tartary  and  China.  It  was  cultivated  by  the  Russian 
government  as  the  true  rhubarb  plant;  but  the  culture  has  been  abandoned.  It 
contributes  to  the  rhubarb  produced  in  France. 

R.  compactum.  Willd.  Sp.  Plant,  ii.  489 ;  Lindley,  Flor.  Med.  p.  358 ;  Carson, 
lllust.  of  Med.  Bot.  ii.  24,  pi.  71.  "Leaves  heart-shaped,  obtuse,  very  wavy, 
deep-green,  of  a  thick  texture,  scabrous  at  the  margin,  quite  smooth  on  both 
sides,  glossy  and  even  on  the  upper  side ;  sinus  nearly  closed  by  the  parenchyma. 
Petiole  green,  hardly  tinged  with  red  except  at  the  base,  semi-cylindrical,  a 
little  compressed  at  the  sides,  with  the  upper  side  broad,  flat,  bordered  by  ele- 
vated edges,  and  of  equal  breadth  at  each  end."  This  plant  is  said  to  be  a  native 
of  Tartary  and  China.  It  is  one  of  the  garden  rhubarbs,  and  has  been  cultivated 
in  France  for  its  root. 

R.  australe.  Don,  Prod.  Flor.  Nepal,  p.  75.  —  R.  Emodi.  Wallich ;  Lindley, 
Flor.  Med.  p.  354  ;  Carson,  lllust.  of  Med.  Bot.  ii.  24,  pi.  70.  "Leaves  cordate, 
acute,  dull-green,  but  little  wavy,  flattish,  very  much  wrinkled,  distinctly  rough, 
with  coarse  short  hairs  on  each  side;,  sinus  of  the  base  distinctly  open,  not 
wedge-shaped  but  diverging  at  an  obtuse  angle,  with  the  lobes  nearly  turned 
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upwards.  Petioles  very  rouj^h,  rounded-angular,  furrowed ;  with  the  upper  side 
depressed,  bordered  by  an  elevated  edge,  and  very  much  narrower  at  the  upper 
than  the  lower  end."  The  root  of  this  specie.s  was  atone  time  conjectured  to  be 
the  source  of  oflicinal  Asiatic  rhubarb,  but  ha.s  been  found  to  have  scarcely  any 
resemblance  to  it.  The  plant  has  been  cultivated  both  in  Europe  and  thiscoun- 
trv,  and  its  petioles  answer  well  for  tarts,  &c. 

It.  Ithaponticum.  Willd.  Sp.  Plant,  ii.  48S;  Lindley,  Flor.  Med.  p.  857  ;  Lou- 
don's Enn/c.  of  Plantx,  p.  335.  "  Leaves  roundish-ovate,  cordate,  obtuse,  pale- 
green,  but  iittle  wavy,  very  concave,  even,  very  slightly  downy  on  the  under  side, 
especially  near  the  ed^j^e,  and  on  the  edge  itself;  scabrous  at  the  margin;  sinus 
quite  open,  large,  and  cuneate.  Petiole  depressed,  channeled  on  the  upper  side, 
with  the  edges  regularly  rounded  off,  pale-green,  striated,  scarcely  scabrous. 
Panicles  very  compact  and  short,  always  rounded  at  the  ends,  and  never  lax 
as  in  the  other  garden  species.  Flowering  stem  about  three  feet  high."  The 
Rhapontic  rhubarb  grows  upon  the  banks  of  the  Caspian  Sea,  in  the  deserts 
between  the  Wolga  and  the  Oural,  and  in  Siberia.  It  is  said  also  to  grow  upon 
the  borders  of  the  Euxine.  It  is  cultivated  as  a  garden  plant  in  Europe  and  this 
country ;  and  large  quantities  of  the  root  are  produced  for  sale  in  France.  It  is 
said  by  Koyle  to  be  the  source  of  the  English  rhubarb. 

Besides  the  above  species,  B.  leucorrhizum,  growing  in  the  Kirghese 
desert  in  Tartary,  R.  Caspicum  from  the  Altai  mountains,  B.  Wehhianum, 
R.  apeciforme,  and  R.  Moorcraftianum,  natives  of  the  Himalaya  mountains, 
and  R.  craasinercium  and  R.  hybridum,  cultivated  in  Europe,  but  of  unknown 
origin,  yield  roots  which  have  either  been  employed  as  purgatives,  or  possess 
properties  more  or  less  analogous  to  those  of  officinal  rhubarb,  though  they  have 
not  entered  into  general  commerce. 

The  leafstalks  of  the  different  species  of  Rheum  have  a  pleasant  acid  taste, 
and  are  used  for  making  tarts  and  pies.  It  is  for  this  purpose  mainly  that  the 
plants  are  cultivated  in  the  United  States.  Mr.  T.  A.  Lancaster  has  shown  that 
the  acidity  is  owing  to  the  presence  of  binoxalate  of  potassa.  (Am.  Journ.  of 
Pharm.,  May,  1859,  p.  193)  Lindley  states  that  R.  Rhaponticum,  R.  hybri- 
dum, and  R.  compactum,  and  hybrid  varieties  of  them,  are  the  common  garden 
rhubarbs.* 

In  relation  to  the  culture  and  preparation  of  rhubarb,  our  information  is 
almost  as  uncertain  as  on  the  subject  of  its  natural  history.  The  accounts  re- 
ceived from  the  Bucharian  merchants  are  very  discordant,  and  few  intelligent 
travellers  have  penetrated  into  the  country  where  the  medicine  is  collected.  We 
shall  present,  however,  a  brief  abstract  of  what  we  have  been  able  to  collect 
upon  the  subject  from  the  authorities  we  have  consulted. 

Rhubarb  is  produced  abundantly  in  the  elevated  lands  of  Tartary,  about  the 
lake  Koko  Norr,  and  is  said  to  be  cultivated  in  the  neighbouring  Chinese  pro- 
vince of  Shen-see,  and  in  that  of  Setchuen.  From  these  sources  it  is  generally 
supposed  that  our  supplies  of  Ru.ssian  and  Chinese  rhubarb  are  exclusively  de- 
rived; but  the  root  is  also  collected  in  Boutan  and  Thibet,  on  the  north  of  the 
Himalaya  mountains;  and  it  is  probable  that  the  plant  pervades  the  whole  of 
Chinese  Tartary.  It  flourishes  best  in  a  light  sandy  soil.  It  is  stated  by  Mr. 
Bell,  who,  on  a  journey  from  St.  Petersburg  to  Pekin,  had  an  opportunity  of 
observing  it  in  a  growing  state,  that  it  is  not  cultivated  by  the  Tartars,  but 
springs  up  spontaneously,  in  tufts,  wherever  the  seeds  have  fallen  upon  the  heaps 
of  loose  earth  thrown  up  by  the  marmots.  In  other  places  the  thickness  of  the 

*  Wine  from  the  Rhubarb  Plant.  Large  quantities  of  wine  are  said  to  be  prepared,  at 
Belvidere,  Illinois,  from  the  garden  rhubarb.  The  plant,  having  been  cut  when  mature, 
is  submitted  to  pressure ;  and  the  expressed  juice,  with  an  equal  bulk  of  water  and  seven 
pounds  of  sugar  for  each  gallon,  is  made  to  undergo  the  vinous  fermentation.  The  wino 
18  fit  for  use  at  the  end  of  three  years.  It  has  a  pleasant  sweetish  taste,  said  to  resemble 
that  of  imported  sherry;  and  an  alcoholic  strength  varying  from  7  to  10  per  cent.  The 
possession  of  an  aperient  property  is,  perhaps,  its  strongest  recommendation.  Ten  thou- 
sand gallons  are  stated  as  the  product  of  a  single  season.  {Am.  Journ.  of  Pharm.,  Jan. 
1866.) — Note  to  the  thirteenth  edition. 
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grass  prevents  their  access  to  the  soil.  The  root  is  not  considered  sufficiently 
mature  for  collection  till  it  has  attained  the  age  of  six  years.  It  is  dug  up  twice 
a  year  in  Tartary,  in  the  spring  and  autumn;  in  China  not  till  the  winter.  After 
removal  from  the  ground,  it  is  cleaned,  deprived  of  its  cortical  portion  and  the 
smaller  branches,  and  then  divided  into  pieces  of  a  convenient  size.  These  are 
bored  with  holes,  and  strung  upon  cords  to  dry;  according  to  Mr.  Bell,  about 
the  tents  and  on  the  horns  of  sheep  ;  according  to  Sie  vers,  under  sheds,  by  which 
the  rays  of  the  sun  are  excluded,  while  the  air  has  free  access.  The  Chinese  are 
said  first  to  place  the  pieces  on  a  stone  slab  heated  by  fire  beneath,  and  after- 
wards to  complete  the  drying  process  by  exposing  them  to  the  sun  and  air.  In 
Boutan  the  roots  are  hung  up  in  a  kind  of  drying  room,  in  which  a  moderate 
and  regular  heat  is  maintained.  Much  time  and  attention  are  devoted  to  the 
preparation  of  the  root;  and  Sievers  states  that  a  year  sometimes  elapses  from 
the  period  of  its  collection,  before  it  is  ready  for  exportation.  A  large  propor- 
tion of  its  weight  is  lost  in  drying,  according  to  some  accounts  four-fifths,  to 
others  not  less  than  seven-eighths.  It  is  probably  in  order  to  favour  the  drying 
that  the  bark  is  removed.  The  trade  in  rhubarb  is  said  to  centre  in  the  Chinese 
town  of  Si-nin,  where  a  Bucharian  company  or  family  is  established,  which  pos- 
sesses a  monopoly  of  this  trade,  in  consideration  of  a  certain  tribute  paid  to  the 
government.  To  this  city  the  rhubarb  is  brought  from  the  various  places  of  its 
collection,  and,  having  been  duly  assorted  and  undergone  further  preparation, 
is  transmitted  partly  to  Russia,  partly  to  the  coast  of  China;  so  that  the  drug 
which  reaches  us  through  St.  Petersburg  is  procured  from  the  same  neighbour- 
hood with  that  imported  from  Canton.  But  it  will  soon  be  seen  that  there  are 
differences  between  the  Russian  and  Chinese  rhubarb,  which  would  seem  to  in- 
dicate a  different  origin,  and  might  authorize  doubts  as  to  the  entire  accuracy 
of  the  above  accounts.  It  is  at  least  probable  that  the  drug  produced  in  the 
province  of  Setchuen,  whence  the  best  China  rhubarb  is  said  to  be  brought,  takes 
a  more  direct  route  to  the  coast  than  that  through  the  town  of  Si-nin.  Besides 
the  two  commercial  varieties  just  mentioned,  a  third  occasionally  comes  to  us 
from  Europe,  where  the  cultivation  of  rhubarb  has  been  carried  on  for  somc! 
time,  especially  in  France,  Belgium,  and  Great  Britain,  Of  these  three  varieties 
we  shall  treat  under  different  heads. 

1.   Chinese  Rhubarb. 

India  Rhubarb.  Rheum  Sinense  vel  Indicum.  Much  the  largest  proportion 
of  I'hubarb  consumed  in  this  country  is  brought  from  Canton.  Though  some- 
what inferior  to  the  Russian,  its  comparative  cheapness  gives  it  a  decided 
preference  in  our  markets ;  and;  when  of  good  quality,  it  does  not  disappoint 
the  expectations  of  the  physician. 

It  is  in  cylindrical  or  roundish  pieces,  sometimes  flattened  on  one  or  both 
sides,  of  a  dirty  brownish-yellow  colour  externally,  appearing  as  if  the  cortical 
portion  of  the  root  had  been  removed  by  scraping,  and  the  surface  rendered 
smooth  and  somewhat  powdery  by  attrition.  The  best  pieces  are  heavier  than 
the  Russian  rhubarb,  have  a  texture  rather  close  and  compact,  and,  when  broken, 
present  a  ragged  uneven  surface,  variegated  with  intermingled  shades  of  dull- 
red,  yellowish,  and  white,  which  are  sometimes  diversified  or  interrupted  by 
darker  colours.  The  pieces  are  generally  perforated  with  small  holes,  intended 
for  convenience  of  suspension  during  the  drying  process;  and  portions  of  the 
suspending  cord  are  not  unfrcquently  found  remaining  in  the  holes.  Chinese 
rhubarb  has  a  peculiar  somewhat  aromatic  smell,  and  a  bitter  astringent  taste, 
is  gritty  when  chewed,  imparts  a  yellow  colour  to  the  saliva,  and  affords  a  yel- 
lowish powder  with  a  reddish-brown  tinge.  With  the  pieces  of  good  quality 
others  often  come  mingled,  defective  from  decay  or  improper  preparation.  These 
are  usually  lighter,  and  of  a  dark  or  russet  colour.  Like  all  the  other  varieties 
of  rhubarb,  this  is  liable  to  be  attacked  by  worms ;  and  in  almost  every  large 
parcel  pieces  may  be  found  which  have  suffered  from  this  cause.  The  want  of 
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proper  caro  in  its  selection  by  the  Clunese  merchants,  and  the  exposure  incident 
to  a  loni^-  Hoa-voyji<:fe,  are  causes  winch  contribute  to  its  inferiority  to  the  lltis- 
sian  rhiil)arl).  As  the  whole  contents  of  the  chest  imported  are  u-iuuliy  pow- 
dered tof^eth(!r,  includinji;  the  worst  as  well  as  the  best  pieces,  it  follows  that 
the  powder  is  inferior  in  efficacy  to  the  selected  and  sound  pieces.  We  are  told 
by  English  pharmaceutists  that,  owin"*-  to  a  wide-spread  destruction  by  the 
rebels,  or  some  unknown  cause,  of  the  ri)ul)arb  plant  in  its  native  country,  both 
the  quantity  and  quality  of  Chinese  rhubarb  have  been  recently  lowered  in  the 
market;  but  that  the  plant  was  recovering  itself  in  China,  and  conseiiuently 
that  the  root  is  now  improving  in  both  these  respects.  (Pharni.  Journ.  and 
Trans.,  Ovt  ISfiS,  p.  247.) 

In  foruier  editions  of  this  work,  we  have  noticed  a  variety  of  rhubarb  im- 
ported from  Canton,  which  was  evidently  prepared,  before  leaving  China,  so 
as  to  resemble  the  Russian,  having  an  angular  surface  as  if  pared  with  a  knife. 
The  ])ieces  were  obviously  selected  with  great  care,  as  they  were  remarkably 
free  from  defects,  liut  in  most  of  those  which  came  under  our  notice,  the  small 
penetrating  hole  was  observable,  which  characterizes  the  Chinese  rhubarb, 
though  it  had  in  some  instances  been  filled  with  the  powdered  root,  so  as  in  some 
measure  to  conceal  it.  Besides,  the  colours  were  not  quite  so  bright  as  those  of 
Russia  rhubarb.  This  is  undoubtedly  the  variety  described  by  Pereira,  under  a 
distinct  head,  as  the  Dutch-trimmed  or  Batavian  rhubarb,  and  considered  by 
him  as  probably  Bucharian  or  Russian  rhubarb  of  inferior  quality,  sent  by  the 
way  of  Canton.  A  sufficient  proof,  we  think,  that  this  is  not  the  case,  is  the 
presence  in  most  pieces  of  the  small  penetrating  hole,  occasionally  filled  with 
remains  of  the  cord,  and  in  some  pieces  almost  shaved  away  in  the  paring  pro- 
cess. We  have  never  seen  such  a  hole  in  any  piece  of  true  Russian  rhubarb, 
which  does  not  appear  to  be  strung  up  like  the  Chinese  when  dried. 

Under  the  title  of  Canton  ntick  rhubarb,  Pereira  describes  a  variety  of  which 
small  quantities  have  been  imported  from  Canton  into  London.  It  closely  re- 
sembles the  English  stick  rhubarb,  and  is  supposed  to  be  derived  from  the 
branches  of  the  root  of  the  plant  which  yields  the  true  Chinese  rhubarb. 

2.  Russian  Rhuharh. 

Turkey  Rhubarb.  Bucharian  Rhubarb.  Rheum  Russicum  vel  Turcicum. 
The  rhubarb  taken  to  Russia  from  Tartary  undergoes  a  peculiar  preparation, 
in  conformity  with  the  stipulations  of  a  contract  with  the  Bucharian  merchants 
who  furnish  the  supply.  The  best  is  selected,  and  each  piece  perforated  in  order 
to  ascertain  whether  it  is  sound  in  the  centre.  From  Si-nin  it  is  conveyed  by 
the  Bucharian  merchants  to  the  frontier  town  of  Kiachta,  where  it  undergoes  a 
rigid  inspection  by  an  apothecary  stationed  at  that  place  by  the  Russian  govern- 
ment. All  the  pieces  which  do  not  pass  examination  are  committed  to  the  flames; 
and  the  remainder  is  sent  to  St.  Petersburg.  This  variety  is  sometimes  called 
Turkey  rhubarb,  from  the  circumstance  that  it  was  formerly  derived  from  the 
Turkish  ports,  whither  it  is  said  to  have  been  brought  from  Tartary  by  cara- 
vans through  Persia  and  Natolia.  The  circumstance  of  the  identity  of  the  Rus- 
sian and  Turkey  rhubarb,  and  its  decided  difference  from  the  Chinese,  would 
appear  to  indicate  a  distinct  origin  for  the  two  varieties.  Inferior  parcels  of 
the  root,  which  will  not  pass  the  inspection  of  the  Russian  authorities,  are  said 
to  enter  Russia  by  Taschkent,  and  to  be  known  to  the  druggists  of  that  country 
by  the  name  of  Taschkent  rhubarb. 

The  pieces  of  Russian  rhubarb  are  irregular  and  somewhat  angular,  appear- 
ing as  if  the  bark  had  been  shaved  off  longitudinally  by  successive  strokes  of  a 
knife,  and  a  portion  of  the  interior  substance  removed  with  each  shaving.  They 
have  a  cleaner  and  fresher  appearance  than  the  Chinese,  and  their  colour  both 
internally  and  externally,  though  of  the  same  general  character,  is  somewhat 
more  lively.  They  are  less  compact  and  heavy;  and  are  cut  with  less  facility, 
owing  to  their  giving  way  before  the  knife.    Another  distinction  is  the  character 
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of  the  perforations,  which  in  the  Russian  rhubarb  are  large,  frequently  reach- 
ing only  to  the  centre,  and  evidently  made  for  the  purpose  of  inspection ;  while 
in  the  Chinese  they  are  small,  penetrate  completely  through  the  pieces,  and  were 
intended  for  the  passage  of  a  suspending  cord.  The  taste  and  smell  of  the  former 
closely  resemble  those  of  the  latter,  except  that  the  Russian  is  rather  more  aro- 
matic. There  is  the  same  crackling  under  the  teeth,  and  the  same  yellow  stain 
imparted  to  the  saliva;  but  the  colour  of  the  powder  in  this  variety  is  a  bright 
yellow,  without  the  brownish  tinge  exhibited  by  the  Chinese.  When  thin  slices, 
previously  boiled  in  water,  are  examined  by  the  microscope,  they  exhibit  nume- 
rous clusters  of  minute  crystals  of  oxalate  of  lime.  Mr.  Quekett  found  between 
35  and  40  grains  of  them  in  100  grains  of  the  root.  They  are  observed  both  in 
the  Russian  and  Chinese  rhubarb. 

The  care  which  renders  the  Russian  rhubarb  so  free  from  defects,  tends  greatly 
to  enhance  its  price,  and  consequently  to  limit  its  consumption.  Its  great  com- 
parative value  in  the  market  has  led  to  frequent  attempts  at  adulteration  ;  and 
the  pieces  of  Chinese  rhubarb  are  sometimes  cut  down  and  prepared  so  as  to 
resemble  the  Russian.  The  fraud,  however,  may  be  detected  by  adverting  to 
the  peculiarities  in  texture,  colour,  and  weight,  by  which  the  varieties  are  dis- 
tinguished, and  to  the  occasional  presence  of  the  small  penetrating  hole,  or  ves- 
tiges of  it.  We  have  seen  a  specimen  in  which  the  hole  was  enlarged  at  its  two 
extremities,  and  closed  by  powder  in  the  middle,  with  the  view  of  imitating  the 
larger  perforations  of  the  Russian  pieces.  Sometimes  worm-eaten  pieces  are 
made  to  resemble  the  sound,  by  filling  up  the  holes  with  a  mixture  of  pulver- 
ized rhubarb  and  mucilage,  and  covering  over  the  surface  with  the  powder.  By 
removing  this,  the  fraud  is  at  once  revealed. 

Within  a  few  years  genuine  Russia  rhubarb  has  been  gradually  diminishing, 
and  at  this  time  (Jan.  1869)  has  wholly  disappeared  from  the  market,  both 
European  and  American.  This  is  owing  to  the  suspension  of  the  iuspect4on 
established  by  the  Russian  government  at  Kiachta,  through  which  a  certain 
excellence  of  character,  and  certain  peculiarities  of  form,  were  given  to  that  va- 
riety of  rhubarb  which  distinguished  it  from  all  others.  It  is  to  be  hoped  that 
similar  regulations  may  be  again  established,  causing  a  return  of  the  genuine 
Russia  rhubarb  to  our  markets.  In  the  mean  time,  as  the  cultivation  probably 
goes  on  as  before,  we  shall  receive  really  the  same  rhubarb  through  other  chan- 
nels, but  somewhat  different  in  form,  and  mixed  with  much  that  is  inferior.* 

*  In  the  American  Journal  of  Pharmacy  (May,  1867,  p.  212)  is  a  paper  by  Adolph 
Fero,  of  Mcscow,  translated  by  Prof.  Maisch  from  the  Phar-maceut.  Zeitschrift  far  Jluss- 
land  (Nov.  1866,  pp.  473-481),  which  gives  an  account  of  the  rhubarbs  at  present  in 
Russian  commerce,  and  to  which  the  reader  is  referred  for  interesting  observations  on  this 
subject.  We  have  space  only  for  a  very  brief  notice  of  the  several  varieties. 

1.  North-Chinese  Rhubarb.  By  this  name  the  author  distinguishes  the  rhubarb  now 
entering  Russia  by  various  routes  along  the  northern  Chinese  frontier,  and  especially 
through  Siberia  to  the  fair  at  Nishni-Novogorod,  where  it  comes  in  chests  containing  200 
lbs.  The  pieces  weigh  from  one  to  seven  ounces,  are  mostly  uncut  or  only  split  longitu- 
dinally, resemble  the  Russian  in  shape  and  colour,  are  entirely  or  partially  destitute  of 
the  cortical  part,  and  are  usually  perforated  with  holes  for  suspension,  but  rarely  with 
those  made  for  inspection,  and  with  these  only  in  imitation  of  the  Russian.  Their  mean 
length  is  2|  inches,  breadth  1|.  Their  texture  is  somewhat  loose,  frequently  porous. 

2.  Bucharlan  Rhubarb.  This  is  taken  from  Bucbaria  to  Russia,  being  first  carried  to 
the  Caspian  Sea,  and  then  up  the  Wolga  to  Nishni-Novogorod,  whence  it  is  distributed. 
The  pieces  of  this  variety  are  marked  with  the  perforating  holes  for  suspension,  and  some- 
times with  others  in  imitation  of  the  Russian,  intended  for  inspection.  There  are  two 
kinds,  one  deprived  of  the  cortical  portion,  the  other  in  the  natural  state  in  this  respect. 
In  the  former  the  surface  is  smooth,  the  outer  part  seeming  to  have  been  carefully  re- 
moved by  a  file;  the  latter  has  longitudinal  wrinkles.  Generally,  the  dimensions  exceed 
those  of  the  former  variety,  being  on  the  average  3j  inches  long,  2\  wide,  and  \\  thick ; 
the  root  being  divided  longitudinally  into  two  halves,  with  the  cut  surface  somewhat 
curved  by  contraction.  The  surface  of  the  pieces  is  usually  purposely  sprinkled  with  the 
powder.  In  compactness  this  resembles  the  Chinese  rhubarb ;  and  its  texture  is  more 
woody  and  fibrous  than  in  any  other  variety. 

The  proper  Russian  rhubarb  is  also  described  under  the  name  of  the  Muscovite,  and  the 
Chinese  rhubarb,  as  we  denominate  it,  under  that  of  South  Chinese;  but  in  reference  to 
these  there  is  nothing  that  especially  requires  attention.  [Note  to  the  thirteenth  edition.) 
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.  3.  European  RhiJxtrb. 

In  various  parts  of  Europe,  particularly  in  Knf,Han(l,  France,  Belffium,  and 
Germany,  the  rluiljarb  jjlants  iiavo  la-en  cultivatmi  for  many  years;  and  con- 
8idcral)le  ({uantitics  of  the  root  arc  annually  brought  into  the  market.  It  is  im- 
ported into  this  country  from  Phiirland  and  France. 

Encjlish  lihuharh.  This  formerly  came  in  two  forms.  In  one  the  root  was  cut 
and  perforated  in  imitation  of  the  llusHian.  The  pieces  were  of  variouw  shape 
and  size,  sometimes  cylindrical,  hut  more  commonly  fiat,  or  somewhat  lenticular, 
and  of  considerable  dimensions.  We  have  for  a  lonj?  time  seen  none  of  this 
variety  in  our  markets  In  the  other,  the  pieces  are  .somewhat  cylindrical,  five 
or  six  inches  lonjf  by  an  inch  or  less  in  thickness,  and  more  or  less  irregular  upon 
the  surface,  as  if  they  had  shrunk  unecpially  in  drying-.  This  is  called  diclc  rhu- 
barb in  FiUj^land,  and  until  very  recently  was  occasionally  met  with  in  our  shops, 
English  rhubarb  is  lighter  than  the  Asiatic,  more  spongy,  and  often  somewhat 
pasty  under  the  pestle.  It  is  redder,  and  when  broken  exhibits  a  more  com- 
pact and  regular  marbling ;  the  pinkish  lines  being  arranged  like  rays  from 
the  centre  towards  the  circumference.  The  powder  also  has  a  deeper  r»;d- 
dish  tint.  The  odour  is  feeble  and  less  aromatic  than  that  of  the  Asiatic  varie- 
ties; the  taste  is  astringent  and  mucilaginous  with  little  bitterness;  and  the 
root,  when  chewed,  scarcely  feels  gritty  between  the  teeth,  and  but  slightly 
colours  the  saliva.  Few  crystals  of  oxalate  of  lime  are  discoverable  by  means  of 
the  microscope.  Most  of  the  commercial  English  rhubarb  is  now  cultivated 
near  Banbury,  and  is  said  to  be  the  product  of  li.  Khaponticum. 

The  cultivation  of  rhubarb  in  England  has  within  a  few  years  taken  a  new 
start,  and  the  demand  for  the  root  has  greatly  increased  both  at  home  and 
abroad ;  so  that  at  present  it  even  exceeds  the  production.  Mr.  Rufus  Usher, 
whe  is  engaged  in  this  culture  at  Banbury,  and  whose  plantations  of  rhubarb 
exceed  forty  acres  in  extent,  ascribes  the  increased  demand  to  the  improved 
quality  of  the  product,  which  he  believes  to  have  arisen  from  the  propagation 
by  offsets  in.stead  of  by  seeds ;  the  roots,  in  the  former  method,  having  a  tend- 
ency to  return  to  the  original  type ;  while,  through  the  seeds,  new  varieties 
are  formed  in  which  the  old  characters  are  lost.  {Avi.  Journ.  of  Fharm.,  Nov. 
1867,  p.  481 ;  from  Pharm.  Journ.,  Aug.  1867)  But,  notwithstanding  this  in- 
creased demand  for  English  rhubarb,  little  if  any  is  imported  into  the  U.  States ; 
and  the  result  of  an  investigation  which  has  been  made  into  the  subject  at  our 
request  is  that,  in  two  of  our  largest  drug  centres,  none  of  this  variety  is  to  be 
found  in  the  market. 

French  Rhubarb.  Rhapontic  Rhubarb.  Krimea  Rhubarb.  The  rhubarb 
produced  in  France  is,  according  to  Guibourt,  chiefly  from  R.  Rhaponticum, 
R.  undulatum,  and  R.  compaduni ;  that  of  R.  palmatmn,  which  most  closely 
resembles  the  Asiatic,  having  been  found  to  degenerate  so  much  as  not  to  be  a 
profitable  object  of  culture.  Most  of  the  French  rhubarb  is  produced  in  the 
neighbourhood  of  L'Orient,  in  the  department  of  Morbihan  ;  and  the  s|)()t  where 
it  grows  has,  from  this  circumstance,  received  the  name  of  Rheumpole.  Two 
kinds  are  described  by  Guibourt,  both  under  the  name  Rhapontic  root.  One 
proceeds  from  the  R.  Rhaponticum,  growing  in  the  gardens  in  the  environs  of 
Paris ;  the  other,  from  this  and  the  two  other  species  above  mentioned,  culti- 
vated at  Rheumpole.  The  former  is  in  pieces  of  the  size  of  the  fist  or  smaller, 
ligneous  in  appearance,  of  a  reddish-gray  colour  on  the  outside,  internally 
marbled  with  red  and  white  arranged  in  the  form  of  crowded  rays  proceeding 
from  the  centre  to  the  circumference,  of  an  odour  like  that  of  Asiatic  rhubarb, 
but  more  disagreeable,  of  a  mucilaginous  and  very  astringent  taste,  not  crack- 
ling under  the  teeth,  but  tinging  the  saliva  yellow,  and  affording  a  reddish- 
yellow  powder.  The  pieces  of  the  latter  are  irregularly  cylindrical,  three  or  four 
inches  long,  and  from  one  to  two  or  even  three  inches  thick,  less  ligneous  in  ap- 
pearance than  the  preceding,  and  externally  of  a  pale  or  brownish-yellow  colour 
less  inclining  to  redness.     In  exterior  aspect,  this  variety  bears  considerable 
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resemblance  to  Chinese  rhubarb  ;  but  may  be  distinguished  by  its  more  disagree- 
able odour,  its  astringent  and  mucilaginous  taste,  its"  want  of  crackling  under 
the  teeth,  and  its  radiating  fracture,  in  which  properties  it  is  similar  to  the  pre- 
ceding variety.  Considerable  quantities  of  this  drug  have  been  imported  into 
the  United  States  from  France,  under  the  name  of  Krime a  rhubarb;  and  it  has 
been  employed  to  adulterate  the  powder  of  the  better  kinds.*  It  appears  to 
have  displaced  in  France  the  Bhapontic  root  formerly  imported  from  the  Euxine. 
Whether  from  difference  in  species,  or  from  the  influence  of  soil  and  climate, 
none  of  the  European  rhubarbs  equals  the  Asiatic  in  purgative  power. f 

Choice  of  Bhubarb.  In  selecting  good  rhubarb,  without  reference  to  the 
commercial  variety,  those  pieces  should  be  preferred  which  are  moderately 
heavy  and  compact,  of  a  lively  colour,  brittle,  presenting  when  broken  a  fresh 
appearance,  with  reddish  and  yellowish  veins  intermingled  with  white,  of  an 
odour  decidedly  aromatic,  of  a  bitter  and  astringent  not  mucilaginous  taste, 
feeling  gritty  and  staining  the  saliva  yellow  when  chewed,  and  atfording  a 
powder  either  bright  yellow,  or  yellow  with  but  a  slight  reddish-brown  tinge. 
When  very  light,  rhubarb  is  usually  rotten  or  worm-eaten ;  when  very  heavy 
and  compact,  it  is  of  inferior  species,  culture,  or  preparation.  Rotten,  worm- 
eaten,  or  otherwise  inferior  rhubarb  is  often  powdered,  and  coloured  yellow 
with  turmeric;  and  the  shavings  left  when  Chinese  rhubarb  is  trimmed  for 
powdering,  or  to  imitate  the  Russian,  are  applied  to  the  same  purpose. 

Chemical  Properties.  Rhubarb  yields  all  its  activity  to  water  and  alcohol. 
The  infusion  is  of  a  dark  reddish-yellow  colour,  with  the  taste  and  odour  of 
rhubarb ;  and  the  residue,  after  sufficient  maceration,  is  whitish,  inodorous,  and 
insipid.  By  longboiling.the  virtues  of  the  medicine  are  impaired.  Many  attempts 
have  been  made  to  analyze  the  root,  with  various  results.  Among  them,  are  those 
of  the  two  Henrys  and  Caventou  of  Paris,  Brande  of  London,  Peretti  of  Rome, 
and  Hornemann,Brandes,and  Schlossberger  and  Dopping  of  Germany.  Brandes 
found,  in  100  parts  of  Chinese  rhubarb,  2  of  pure  rhabarbaric  acid,  75  of  the 
same  acid  impure,  2*5  of  gallic  acid,  9  0  of  tannin,  3"5  of  colouring  extractive, 
11"0  of  uncrystallizable  sugar  with  tannin,  4-0  of  starch,  14'4  of  gummy  ex- 
tractive, 4-0  of  pectic  acid,  Tl  of  malate  and  gallate  of  lime,  11-0  of  oxalate 
of  lime,  15  of  sulphate  of  potassa  and  chloride  of  potassium,  10  of  silica,  05 
of  phosphate  of  lime  and  oxide  of  iron,  25"0  of  lignin,  and  2"0  of  water.  The 
most  recent  elaboi'ate  analysis  which  has  come  to  our  notice  is  that  of  Schloss- 
berger and  Dopping,  Besides  extractive,  tannic  and  gallic  acids,  sugar,  starch, 

*  M.  E.  Billot  gives  the  following  method  of  detecting  the  rhapontic  root,  when  used  in 
powder  to  adulterate  Russian  or  Chinese  rhubarb.  On  a  little  of  the  suspected  powder, 
upon  a  plate,  let  fall  two  or  three  drops  of  oil  of  anise,  oil  of  fennel,  or  other  essential 
oil ;  then  add  magnesia,  and  rub  the  mixture  well  for  three  or  four  minutes.  If  the  powder 
be  pure,  it  will  remain  yellow;  but  if  it  contain  the  smallest  quantity  of  the  French 
rhapontic  root,  it  will  assume  a  reddish  tint,  varying  from  a  salmon  to  a  bright  rose- 
colour,  according  to  the  quantity  of  the  impurity  present.  (See  Am.  Journ.  of  Pharm., 
May,  1860,  p.  224.) 

f  Besides  the  varieties  of  rhubarb  above  described,  others  are  noticed  by  writers.  Pallas 
speaks  of  a  white  rhubarb,  brought  to  Kiachta  by  the  Bucharian  merchants,  who  conveyed 
to  that  place  the  drug  for  Russian  commerce.  It  was  white  as  milk,  of  a  sweet  taste,  and 
equal  to  the  best  rhubarb  in  quality.  It  was  supposed  to  be  the  product  of  R.  leucorrhizum. 
At  present,  however,  it  is  unknown  in  St.  Petersburg.  The  Himalaya  rhubarb  is  produced 
by  R.  australe,  and  other  species  mentioned  in  the  text  as  growing  in  the  Himalaya 
mountains.  According  to  Dr.  Royle,  it  makes  its  way  to  the  lower  countries  in  Hindostan, 
where  it  sells  for  one-tenth  of  the  price  of  the  best  rhubarb.  Mr.  Twining  tried  it  in  the 
Hospital  at  Calcutta,  and  found  it  superior  as  a  tonic  and  astringent  to  Russian  rhubarb, 
and  nearly  equal  to  it  in  purgative  power.  A  variety  known  in  Russia  as  Bucharian  rhu- 
barb, differing  from  the  variety  which  we  call  Russian,  and  which  is  known  in  Russia  as 
Chinese  rhubarb,  is  imported  into  that  country  from  Tartary,  and-reaches  St.  Petersburg 
by  Nishni.  Parcels  of  it  are  said  also  to  reach  Vienna,  by  the  way  of  Brody  in  Gallicia. 
Still  another  variety  is  that  called  Siberian  rhubarb,  which  is  known  in  Russia  by  the 
name  Siberian  Rhapontic  root.  As  these  are  inferior  kinds,  and  probably  never  reach  our 
markets,  we  have  not  thought  it  necessary  to  swell  our  pages  with  descriptions  of  them. 
The  reader  who  wishes  further  information  is  referred  to  papers  by  Pereira,  in  the  Lo7i- 
don  Pharmaceutical  Journal,  republished  in  the  Am.  Journ.  of  Pharm.  (xviii.  63  and  123). 


PART  I.  Rheum.  78T 

|)ectin,  lif^nin,  oxalate  of  limn,  nnd  various  inorganic  Baits,  they  discovered  thre«» 
colouring?  principlus,  holditiff  an  iiitermediato  placo  hetweon  reain  and  extractivi* 
matter,  being  freely  sohiblo  in  alcohol,  and  slightly  so  in  water.  Two  of  these 
were  uncrystallizable,  and  denominated  brown  resin  and  redrenin,  or ph/eoretin 
and  erythroretin ;  the  other,  crystal lizable  in  granular  crystals,  and  identical 
with  the  chri/so]>hanic  acid,  previously  discovered  by  Kochleder  and  lleldt  in 
the  yellow  lichen,  or  Parmelia  parietina  of  Sprongol.  Another  resinous  sub- 
stance was  also  obtained,  which  was  named  aporetin ;  but,  as  it  was  insoluble 
in  the  alcohol  from  which  it  had  been  precipitated  by  ether,  and  was  isomeric 
with  phiBorctin,  there  is  reason  to  think  that  it  was  a  product  of  the  operation. 
The  three  principles  above  referred  to  were  obtained  by  exhausting  rhubarb  with 
alcohol,  evaporating  the  tincture,  exhausting  the  extract  with  water,  dissolving 
the  residue  in  the  least  possible  quantity  of  alcohol,  and  treating  this  solution 
with  ether.  A  precipitate  was  produced,  a  portion  of  which  (aporetin)  was  in- 
soluble in  alcohol,  and  the  remainder  was  obtained  separate  by  solution  in  that 
fluid  and  evaporation.  This  wan  j^haeorelin.  It  is  a  yellowish-brown  powder, 
very  slightly  soluble  in  water  and  ether,  freely  soluble  in  alcohol  and  in  alkaline 
solutions,  with  which  it  produces  an  intense  reddish-brown  colour,  and  from 
which  it  is  thrown  down  yellow  by  the  mineral  acids.  The  ethereal  solution  of 
the  alcoholic  extract,  after  all  the  aporetin  and  phaeoretin  had  been  separated, 
was  allowed  to  evaporate  spontaneously,  and  a  large  quantity  of  crystalline 
granules  was  obtained,  of  a  beautiful  yellow  colour.  These  being  washed  with 
ether  constituted  the  chrysophanic  acid.  When  the  ethereal  solution  showed 
no  longer  a  disposition  to  deposit  crystals,  it  was  evaporated,  and  yielded  a 
product  having  all  the  properties  of  the  resins,  and  forming  beautiful  purple 
combinations  with  potassa  and  ammonia.  This  was  the  erythroretin,  or  red 
resin  of  rhubarb.  The  matter  dissolved  by  water  from  the  alcoholic  extract 
was  found  to  have  the  odour  and  taste  of  rhubarb  in  a  high  degree.  In  this,  no 
doubt,  was  contained  the  peculiar  active  principle  or  principles  of  rhubarb;  but 
Schlossberger  and  Dopping  were  not  more  successful  than  their  predecessors  in 
isolating  them.  They  obtained  a  slightly  bitter  extractive  matter ;  but  it  wanted 
the  flavour  of  rhubarb.  (Pharvi.  Journ./\y.  136,  232,  318,  and  viii.  190.) 

Many  distinguished  chemists  have  sought  for  the  purgative  ingredient  of  rhu- 
barb, and  some  not  without  supposed  success;  but  scarcely  has  the  new  principle 
been  described  and  named,  before  the  fallacy  of  its  claim  has  been  determined. 
The  caphopicrite  of  Henry,  the  rhaharharin  of  Pfaff  and  others,  the  rheumin 
of  Hornemann,  the  rhabarharic  acid  of  Brandes,  and,  lastly,  the  rhein  of  Pro- 
fessor Dulk,  have  all  been  shown  to  be  bodies  more  or  less  complex;  and  cer- 
tainly no  one  of  them  can  be  admitted  to  be  the  peculiar  purgative  principle. 
The  astringency  of  rhubarb  undoubtedly  resides  in  its  tannic  acid.  Some  have 
supposed  that  the  tonic  and  cathartic  properties  reside  in  different  principles ; 
but  we  are  disposed  to  think,  from  the  correspondence  of  the  bitterness  with  the 
purgative  property,  that  they  reside  in  the  same  substance;  and,  from  the  fact 
that  exposure  to  heat  diminishes  the  cathartic  power,  there  is  reason  to  believe 
that  this  substance,  when  isolated,  will  prove  to  be  more  or  less  volatile. 

Ghrysophanicacid{chry»ophane)  is  one  of  the  most  interesting  constituents. 
Most  of  the  hitherto  supposed  active  principles  have  been  mixtures  of  this  with 
other  substances.  The  rhabarbaric  acid  of  Brandes  probably  approaches  nearest 
to  it  in  character.  When  pure  it  is  beautifully  yellow,  without  smell  or  taste, 
disposed  to  an  imperfect  granular  crystallization,  almost  insoluble  in  cold  water, 
more  soluble  in  hot  water  and  in  ether,  but  most  freely  and  yet  feebly  so  in  al- 
cohol. Benzole  appears  to  be  its  best  solvent.  When  heated  it  emits  yellow 
vapours.  Alkaline  solutions  dissolve  it  with  the  production  of  a  beautiful  red 
colour;  and  the  solution  with  potassa,  when  evaporated,  changes  first  to  violet, 
and  then  to  blue.  It  forms  definite  compounds  with  the  alkalies,  but  its  acid 
j<roperties  are  very  feeble,  and  even  carbonic  acid  separates  it  from  its  com- 
binations. Its  formula,  according  to  Pilz,  is  C^HgO,.  {Journ.  de  Pharm.,  Mars, 
1862,  p.  254.)  It  is  probably  the  chief  ingredient  in  the  fine  yellow  colouring 
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matter  produced  by  the  reaction  of  nitric  acid  on  rhubarb,  whioh,  in  consequence 
of  the  magnificent  purples  produced  by  it  with  the  alkalies,  M.  Garot  has  pro- 
posed, under  the  name  of  erythrose,  to  introduce  into  the  arts  as  a  dye-stuff. 
(See  Journ.  de  Pharm.,  xvii.  5.)* 

There  are  other  interesting  principles  in  rhubarb.  Some  have  been  disposed 
to  ascribe  its  odour  to  a  volatile  oil ;  but  this  has  not  been  isolated.  Tannic  acid 
is  an  important  constituent.  It  is  of  that  variety  which  precipitates  the  salts 
of  sesquioxide  of  iron  of  a  greenish  colour.  The  oxalate  of  lime  is  interesting 
from  its  quantity,  and  from  the  circumstance  that,  existing  in  distinct  crystals, 
it  occasions  the  grittiness  of  the  rhubarb  between  the  teeth.  The  proportion 
seems  to  vary  exceedingly  in  dilFerent  specimens.  According  to  Scheele  and 
Henry,  it  constitutes  nearly  one-third,  and  Quekett  found,  as  already  stated,  be- 
tween 35  and  40  per  cent.;  while  Brandes  obtained  only  11,  and  Schrader  only 
4-5  parts  in  the  hundred.  Liitle  or  no  difference  of  composition  has  been  found 
between  the  Russian  and  Chinese  rhubarb.  The  European  contains  but  a  small 
proportion  of  oxalate  of  lime,  and  is  therefore  less  gritty  when  chewed.  It  has, 
however,  more  tannin  and  starch  than  the  Asiatic. 

When  powdered  rhubarb  is  heated,  odorous  yellow  fumes  rise,  which  are  pro- 
bably in  part  the  vapour  of  chrysophauic  acid.  Its  infusion  is  reddened  by  the 
alkalies,  in  consequence  of  their  union  with  this  acid,  and  their  reaction  on  the 
other  colouring  principles.  It  yields  precipitates  with  gelatin,  most  of  the  acids, 
the  salts  of  sesquioxide  of  iron,  acetate  of  lead,  nitrate  of  protoxide  of  mercury, 
nitrate  of  silver,  protochloride  of  tin,  lime-water,  and  solutions  of  quinia.  Nitric 
acid  occasions  at  first  a  turbidness,  and  afterwards  the  deposition  of  a  yellow 
precipitate.  The  substances  producing  precipitates  may  be  considered  as  in- 
compatible with  the  infusion. 

Medical  Properties  and  Uses.  The  medical  properties  of  rhubarb  are  peculiar 
and  valuable.  Its  most  remarkable  singularity  is  the  union  of  a  cathartic  with 
an  astringent  power;  the  latter  of  which,  however,  does  not  interfere  with  the 
former,  as  the  purgative  effect  precedes  the  astringent.  It  is  also  tonic  and 
stomachic;  invigorating,  in  small  doses,  the  process  of  digestion.  It  is  not  pro- 
bable that  these  properties  reside  in  a  single  proximate  principle ;  and,  as  rhu- 
barb owes  its  chief  value  to  their  combination,  it  is  not  to  be  expected  that 
chemical  analysis  will  be  productive  of  the  same  practical  advantages  in  this,  as 
in  some  other  medicines,  the  virtues  of  which  are  concentrated  in  one  ingredient. 
In  its  purgative  operation,  rhubarb  is  moderate,  producing  fecal  rather  than 
watery  discharges,  and  appearing  to  affect  the  muscular  fibre  more  than  the 
secretory  function.  It  sometimes  occasions  griping.  Its  colouring  principle  is 
absorbed,  and  may  be  detected  in  the  urine.  By  its  long-continued  u.se,  the 
perspiration,  especially  that  of  the  axilla,  is  said  to  become  yellow,  and  the  milk 
of  nurses  cathartic.  It  gives  a  yellow  colour  to  the  alvine  discharges. 

The  conditions  of  disease  to  which  it  is  applicable  may  be  inferred  from  its 
peculiar  properties.  When  the  stomach  is  enfeebled,  or  the  bowels  relaxed,  at 
the  same  time  that  a  gentle  cathartic  is  required,  rhubarb,  as  a  general  rule,  is 
preferable  to  all  others.  Hence  its  use  in  dyspepsia  attended  with  constipation, 
in  diarrhoea  when  purging  is  indicated,  in  the  secondary  stages  of  cholera  in- 
fantum, in  chronic  dysentery,  and  in  almost  all  typhous  diseases  when  fecal 
matter  has  accumulated  in  the  intestines,  or  the  use  of  cathartic  medicine  is 
necessary  to  prevent  such  accumulation.  When  employed  in  cases  of  habitual 
constipation,  its  astringent  tendency  should  be  counteracted  by  combining  it 
with  soap.  Magnesia  is  also  an  excellent  associate  in  disorders  of  the  stomach 

*  Messrs.  W.  DelaRueandH.  Mliller  obtain  chrysophanioacidbytreating  with  benzole 
rhubarb  previously  deprived  of  soluble  matter  by  water,  distilling  off  most  of  the-benzole 
from  the  solution,  and  allowing  it  to  cool.  The  chrysophauic  acid  is  deposited  in  an  im- 
pure state.  By  treating  this  with  hot  benzole,  an  insoluble  matter  is  left,  and  more  of 
the  same  is  deposited  when  the  solution  cools.  By  filtering  this  is  separated,  and  the  acid 
is  obtained  from  the  clear  liquor  by  concentration  and  crystallization.  The  undissolved 
matter  is  a  new  principle,  which  the  authors  propose  to  namee?norfm.  {^Pharm.  Journ.,  xvii. 
576.) — Note  to  the  twelfth  edition. 
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and  bowels.  By  conibiimtion  with  other  cathartics,  rhubarb  freciuently  acquires 
additional  activity,  wiiile  it  y^ivea  increased  officiency  to  the  associaUid  8ul> 
stance.  A  mixture  of  calomel  and  rhui)arb  is  a  brisik  and  powerful  cathartic, 
often  used  at  the  conunencement  of  bilious  fevers.  As  a  general  rule,  rhubarb 
is  not  applicrable  to  cases  attended  with  much  intlammatory  actloQ.  Its  griping 
effect  may  be  counteracted  by  con)bining  it  with  aromatic.^. 

The  dose  of  rhubarb  as  a  purgative  is  from  twerjty  to  thirty  grains,  as  a 
laxative  and  stomachic  from  five  to  ten  grains.  European  rhubarb  must  bo 
given  in  double  or  treble  the  dose  to  produce  an  equal  effect.  Few  medicines 
are  used  in  a  greater  variety  of  forms.  It  is  most  effectual  in  substance.  It  is  fre- 
quently given  in  the  shape  of  pill,  combined  with  an  equal  proportion  of  soap, 
when  its  laxative  effect  is  desired.  The  infusion  is  much  used  in  ca.ses  of  deli- 
cate stomach,  and  is  peculiarly  adapted  to  children.  The  syrup,  tincture,  and 
fluid  extract  are  also  useful  preparations.    They  are  all  officinal. 

I3y  the  roasting  of  rhubarb  its  cathartic  property  is  dimiuished,  probably  by 
the  volatilization  of  the  purgative  principle,  while  its  astringency  remains  un- 
affected. This  mode  of  treatment  has,  therefore,  been  sometimes  resorted  to  in 
cases  of  diarrhoDa.   By  long  boiling  the  same  effect  is  said  to  be  produced. 

Powdered  rhubarb  has  been  usefully  applied  to  indolent  and  sloughing  ulcers. 
It  is  said  to  have  proved  purgative  when  sprinkled  over  a  large  ulcerated  sur- 
face ;  and  the  same  effect  is  as.serted  to  have  been  produced  by  rubbing  it, 
mingled  with  saliva,  over  the  abdomen. 

Off .  Prep.  Extractum  Rhei,  i^r.;  Extractum  Rhei  Alcoholicum,  ?7.  S./  Ex- 
tractum  Rbei  Fluidum,  U.S.;  Infusum  Rhei ;  Pilulse  llhei,  U.S.;  Pil.  Rhei 
Comp  ;  Pulvis  Rhei  Corap.;  Syrupus  Rhei,  i?r.;  Syrupus  Rhei  Aromaticus, 
U.  S.;  Tinctura  Rhei ;  Tinct.  Rhei  et  Sennae,  U.  S.;  Vinum  Rhei  W. 

RHCEADOS  PETALA.  Br, 

Red-Poppy  Petals. 

The  fresh  petals  of  Papaver  Rhoeas.  Br. 

Coquelicot,  Fr.;  Wilder  Molin,  Klapperrose,  Germ.;  Bosolaccio,  ItaL;  Amapola,  Span. 

Papaver.   See  OPIUM. 

Papaver  Bhceas.  Willd.  Sp.  Plant,  ii.  1146;  Woodv.  Med  Bot.  p.  387, 1. 139. 
The  red  or  corn  poppy  is  distinguished  by  its  hairy  stem,  which  is  branched 
and  rises  about  a  foot  in  height,  by  its  incised  pinnatifid  leaves,  by  its  urn-shaped 
capsule,  and  by  the  full,  bright,  scarlet  colour  of  its  petals.  It  is  a  native  of 
Europe,  where  it  grows  wild  in  great  abundance,  adorning  especially  the  fields 
of  grain  with  its  brilliant  flower.    It  has  been  naturalized  in  this  country. 

Its  capsules  contain  the  same  kind  of  milky  juice  as  that  found  in  P.  somni- 
ferum,  and  an  extract  has  been  prepared  from  them  having  the  properties  of 
opium ;  but  the  quantity  is  too  small  to  repay  the  trouble  of  its  preparation. 
M.  Tilhoi  has  shown  that  the  extract  contains  morphia,  but  in  a  proportion  ex- 
ceedingly minute  compared  with  that  in  which  it  exists  In  opium.  {Journ.  de 
P/iarm.,  ii.  513.)  The  petals  are  the  ofiRcinal  portion.  They  have  a  narcotic 
smell,  and  a  mucilaginous,  slightly  bitter  taste.  By  drying,  they  lose  their 
odour,  and  assume  a  violet-red  colour.  Chevallier  detected  a  very  minute  pro- 
portion of  morphia  in  an  extract  obtained  from  them;  but  their  operation  on 
the  sy.stem  is  exceedingly  feeble,  and  they  are  valued  more  for  their  beautiful 
scarlet  colour,  which  they  communicate  to  water,  than  for  their  medical  virtues. 
According  to  Leo  Meier,  the  colouring  principles  of  the  flowers  arc  two  acids, 
which  he  denominates  rhneadic  and  papaveric  acid.^.  (See  Am.  Journ.  of 
P/jarm.,  xviii.  211.)  A  syrup  is  prepared  from  them,  which  was  formerly  pre- 
scribed as  an  anodyne  in  catarrhal  affections ;  but  is  now  little  esteemed,  except 
for  its  colour. 

An  alkaloid  has  been  discovered  in  this  species  of  poppy  by  0.  Hesse,  who 
proposes  to  name  it  rhoeadin  {rhceadia)  It  seems  to  pervade  all  parts  of  the 
plant,  from  which,  as  the  first  step  in  its  preparation,  a  watery  extract  is  pro- 
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pared.  This  is  treated  with  carbonate  of  soda,  and  repeatedly  agitated  with 
ether ;  the  ethereal  liquid  is  shaken  with  a  solution  of  bitartrate  of  soda  ;  and 
the  mixture  is  precipitated  by  ammonia.  The  precipitate  is  washed  with  cold 
water,  dried,  and  boiled  with  alcohol,  by  which  colouring  matter  and  another 
alkaloid  in  small  quantity,  probably  thebaina,  are  removed.  The  residue,  con- 
sisting mainly  of  rhoeadia,  is  purified  by  combining  it  with  acetic  acid,  treating 
with  animal  charcoal,  and  precipitating  with  ammonia.  The  alkaloid  is  in  small 
white  prismatic  crystals,  tasteless,  fusible  at  450°  F.,  becoming  brown  at  the 
same  temperature  and  partially  subliming.  It  is  almost  insoluble  in  water, 
alcohol,  ether,  chloroform,  benzole,  ammonia,  solution  of  carbonate  of  soda, 
and  lime  water ;  but  is  dissolved  by  dilute  acids,  which  produce  colourless 
solutions.  Its  composition  is  represented  by  the  formula  C^2H2i-^Oi2-  ^^  ^^^^ 
not  appear  to  be  poisonous.  Muriatic  and  sulphuric  acids  moderately  concen- 
trated decompose  and  dissolve  it,  with  the  production  of  a  purple  colour,  which 
disappears  under  the  action  of  the  alkalies,  but  is  restored  by  acids.  One  part 
of  the  alkaloid  produces  a  purple  colour  with  10,000  parts  of  water,  an  intense 
rose  colour  with  20,000  parts,  and  a  perceptible  redness  with  800,000  parts. 
This  is  a  very  delicate  test,  by  means  of  which  the  alkaloid  may  be  detected 
in  all  parts  of  Papaver  Rhoeas,  in  the  ripe  capsules  of  the  opium  poppy,  and  in 
opium  itself  It  is  said  also  to  exist  in  Merks'  porphyroxin.  (Am.  Journ.  of 
Pharm.,  March,  1867,  p.  122.) 

Off.  Prep.  Syrupus  Rhoeados,  Br.  W. 

RHUS  GLABRUM.  U.  S.  Secondary. 
Sumach. 

The  fruit  of  Rhus  glabrum.  U.  S. 

Rhus.  Sex.  Syst.  Pentandria  Trigynia. — iVa<.  Ord  Anacardiacese. 

Gen.  Gh.  Calyx  five-parted.  Petals  five.  Berry  small,  with  one  unciform 
seed.  Nuttall. 

Of  this  genus  there  are  several  species  possessing  poisonous  properties,  which 
should  be  carefully  distinguished  from  that  here  described.  For  an  account  of 
them  the  reader  is  referred  to  the  article  Toxicodendron. 

Rhus  glabrum.  Willd.  Sp.  Plant,  i.  1478.  This  species  of  Rhus,  called  vari- 
ously smooth  sumach,  Pennsylvania  sumach,  and  upland  sumach,  is  an  indi- 
genous shrub  from  four  to  twelve  feet  or  more  in  height,  with  a  stem  usually 
more  or  less  bent,  and  divided  into  straggling  branches,  covered  with  a  smooth, 
light-gray  or  somewhat  reddish  bark.  The  leaves  are  upon  smooth  petioles,  and 
consist  of  many  pairs  of  opposite  leaflets,  with  an  odd  one  at  the  extremity,  all 
of  which  are  lanceolate,  acuminate,  acutely  serrate,  glabrous,  green  on  their 
upper  surface,  and  whitish  beneath.  In  the  autumn  their  colour  changes  to  a 
beautiful  red.  The  flowers  are  greenish-red,  and  disposed  in  large,  erect,  ter- 
minal compound  thyrses,  which  are  succeeded  by  clusters  of  small  crimson 
berries,  covered  with  a  silky  down. 

The  shrub  is  found  in  almost  all  parts  of  the  United  States,  growing  in  old 
neglected  fields,  along  fences,  and  on  the  borders  of  woods.  The  flowers  appear 
in  July,  and  the  fruit  ripens  in  the  early  part  of  autumn.  The  bark  and  leaves 
are  astringent,  and  are  used  in  tanning  leather  and  in  dyeing.  Mr.  W.  J.  Wat- 
son found,  in  the  bark  of  the  root,  albumen,  gum,  starch,  tannic  and  gallic  acids, 
caoutchouc,  resin,  colouring  matter,  and  evidences  of  volatile  oil.  {Am.  Journ. 
of  Pharm.,  xxv.  194.)  Excrescences  are  produced  under  the  leaves  resembling 
galls  in  character,  and  containing  large  quantities  of  tannic  and  gallic  acids. 
These  have  been  used  as  a  substitute  for  the  imported  galls  by  Dr.  Walters,  of 
New  York,  who  thought  them  in  every  respect  preferable.  They  may  be  col- 
lected at  little  expense ;  as  they  are  produced  very  abundantly,  especially  in  the 
Western  States.  From  the  experiments  of  Dr.  Stenhouse,  it  appears  that  the 
tannic  acid  of  sumach  is  identical  with  that  of  galls,  being,  like  it,  resolved,  under 
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th(>  influonco  of  Rulphuric  acid,  into  fi^lucofle  and  gallic  acid;  and  this  change 
is  supposed  to  take  place  spontatioously  in  Hiiinach  wlien  long  kept.  (Ibid., 
xxxiv,  252.)  The  only  officinal  part  of  the  plant  is  the  fruit. 

The  i)errie.s  have  a  sour,  astringent,  not  unpleasant  taste,  and  are  often  eaten 
by  the  country  people  with  impunity.  According  to  Mr.  Cozzens,  of  New  York, 
the  acid  to  which  they  owe  their  sourness  is  the  malic,  and  is  contained  in  the 
pulH'scence  which  covers  their  surface;  as,  when  it  is  washed  away  by  warm 
water,  the  berries  are  wholly  free  from  acidity.  Professor  W.  B.  Rogers  found 
the  acid  to  be  conibined  with  lime,  in  the  state  of  bimalate.*  Mr.  W.  J.  Wat^ 
son  ascertained  that  free  malic  acid  and  bimalate  of  lime  coexist  in  the  berries, 
which  contain  also,  upon  the  same  authority,  tannic  and  gallic  acids,  fixed  oil, 
extractive,  red  colouring  matter,  and  a  little  volatile  oil.  A  wine  has  been  pre- 
pared from  the  fruit  by  adding  sugar  to  an  infusion  and  fermenting,  which  is 
spoken  of  by  Dr.  John  II.  Qriscom,  of  New  York,  as  a  valuable  remedy.  (Med. 
and  Surg.  Reporter,  Feb.  9,  1867,  p.  118.) 

Medical  Properties  and  Uses.  Sumach  berries  are  astringent  and  refrige- 
rant; and  their  infusion  has  been  recommended  as  a  cooling  drink  in  febrile 
complaints,  and  a  pleasant  gargle  in  inflammation  and  ulceration  of  the  throat. 
By  Dr.  Fahnestock  an  infusion  of  the  inner  bark  of  the  root,  employed  as  a  gar- 
gle, is  considered  almost  as  a  specific  in  the  sore-mouth  attending  inordinate 
mercurial  salivation.  (Am.  Journ.  of  Med.  Sciences,  v.  61.)  W. 

ROS^  CANINE  FRUCTUS.  Br. 
Fruit  of  the  Dog  Rose.  Hips. 

The  ripe  fruit  of  the  Dog  Rose,  Rosa  canina,  and  other  indigenous  allied 
species.  Br. 

Rose  sauvage,  Fr.;  Hundsrose,  Germ. 

Rosa.  See  ROSA  CENTIFOLIA. 

Rosa  canina.  Willd.  Sp.  Plant.  iL  107T;  Woodv.  Med.  Bot.  p.  493,  t.  ITt. 
The  dog  rose,  wild  brier,  or  heptree,  is  a  native  of  Europe,  and  distinguished 
as  a  species  by  its  glabrous  ovate  germs,  smooth  peduncles,  prickly  stem  and 
petioles,  and  ovate,  smooth,  rigid  leaves.  It  is  eight  or  ten  feet  high,  and  bears 
white  or  pale-red  flowers,  having  usually  five  obcordate  fragrant  petals.  The 
plant  has  been  introduced  into  this  country,  but  is  not  much  cultivated. 

The  fruit  is  fleshy,  smooth,  oval,  red,  and  of  a  pleasant,  sweet,  acidulous  taste ; 
and  contains  sugar,  and  uncombined  citric  and  malic  acids. 

The  pulp,  separated  from  the  seeds  and  the  silky  bristles  in  which  they  are 
embedded,  is  employed  in  Europe  for  the  preparation  of  a  confection,  intended 
chiefly  as  an  agreeable  vehicle  for  other  medicines. 

Off.  Prep.  Confectio  Rosae  Caninse,  Br.  W. 

ROSA  CENTIFOLTA.  U.  S. 
Hundred-leaved  Rose.    Pale  Rose.    Cabbage-Rose  Petals.  Br. 

The  petals  of  Rosa  centi folia.  U.  S. 

Off.Syn.  ROSJE  CENTIFOLIA  PETALA.  Cabbage-rose  Petals.  The 
fresh  petals  fully  expanded  of  Rosa  centifolia.  Br. 

*  Prof.  Rogers  suggested  that  ■>nalie  acid  might  be  advantageously  procured  from  this 
source.  Prof.  Proctor  informs  us  that  he  has  obtained  it  by  the  following  process.  Pour 
boiling  water  on  the  ripe  berries;  macerate  for  twelve  hours;  strain,  evaporate  to  one- 
fourth,  and  again  strain;  resume  the  evaporation  and  continue  it  till  the  liquid  assumes 
the  consistence  of  thin  syrup ;  then  set  it  aside  to  crystallize.  Wash  the  crystals  of  bima- 
late of  lime  with  a  little  water,  and  recrystallize  from  a  boiling  solution.  Dissolve  the  salt 
in  hot  water,  and  decompose  it  with  a  solution  of  acetate  of  lead.  Wash  the  precipitated 
inalate  of  lead,  suspend  it  in  water,  and  pass  sulphuretted  hydrogen  through  the  liquid 
until  the  whole  of  tlie  lead  is  separated.  Lastly,  niter,  and  evaporate  to  dryness  in  a  por- 
celain vessel.  Malic  acid,  thus  obtained,  may  be  used  in  preparing  the  malates  of  tj-on  and 
manganese,  both  of  which  have  been  employed  medicinally  in  Europe. 
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Eoses  a  cent  teuilles,  Fr.;  Hundertblatterige  Eose,  Gei-m.;  Eosa  pallida,  Ital.;  Eosade 
Alexandria,  Span. 

Rosa.  Sex.  Syst.  Icosandria  Polygynia.  —  Nat.  Ord.  Rosaceae. 

Gen.  Gh.  Petals  five.  Calyx  urceolate,  five-cleft,  fleshy,  contracted  at  the 
neck.   Seeds  numerous,  hispid,  attached  to  the  inner  side  of  the  calyx.  Willd. 

Bosa  cent'ifolia.  Willd.  Sp.  Plant,  ii.  1071 ;  Woodv.  Med.  Bot.  p.  495,  t.  178. 
This  species  of  rose  has  prickly  stems,  usually  from  three  to  six  feet  high.  The 
leaves  consist  of  two  or  three  pairs  of  leaflets,  with  an  odd  one  at  the  end,  closely 
attached  to  the  common  footstalk,  which  is  rough,  but  without  spines.  The  leaf- 
lets are  ovate,  broad,  serrate,  pointed,  and  hairy  on  the  under  surface.  The 
flowers  are  large,  with  many  petals,  generally  of  a  pale-red  colour,  and  sup- 
ported upon  peduncles  beset  with  short  bristly  hairs.  The  germ  is  ovate,  and 
the  segments  of  the  calyx  semi-pinnate.  The  varieties  of  B.  centifolia  are  very 
numerous,  but  may  be  indiscriminate!}^  employed.  The  plant  is  now  cultivated  in 
gardens  all  over  the  world;  but  its  original  country  is  not  certainly  known.  It 
has  sometimes  been  mistaken  for  the  damask  rose,  which  is  a  distinct  species. 

The  petals  are  the  officinal  portion  They  are  extremely  fragrant,  and  have 
a  sweetish,  slightly  acidulous,  somewhat  bitterish  taste.  Their  odour  is  said  to 
be  increased  by  iodine.  It  depends  on  a  volatile  oil,  which  maybe  separated  by 
distillation  with  water.  (See  Oleum  Bos ae.)  They  should  be  collected  when  the 
flower  is  fully  expanded,  but  has  not  begun  to  fall.  Their  fragrance  is  impaired 
but  not  lost  by  drying.  They  may  be  preserved  fresh,  for  a  considerable  time, 
by  compressing  them  with  alternate  layers  of  common  salt  in  a  well-closed  ves- 
sel, or  beating  them  with  twice  their  weight  of  that  substance. 

The  petals  are  slightly  laxative,  and  are  sometimes  administered  in  the  form 
of  syrup  combined  with  cathartic  medicines;  but  their  chief  use  is  in  the  pre- 
paration of  rose-water.  (See  Aqua  Bosse) 

Off. Prep.  Aqua  Rosas;  Syrupus  Sarsaparillse  Corapositus,  U.  S.        W. 

ROSA  GALLICA.  U.  S. 
Red  Rose. 

The  petals  of  Rosa  Gallica.  U.  S. 

Off'.  Syn.  ROS^  GALLIC JG  PETALA.  Bed-rose  Petals.  The  unex- 
panded  petals  of  Rosa  Gallica,  fresh  and  dried.  Br. 

Eoses  rouges,  Fr.;  Franzosisclio  Eose,  Essig-rosen,  Ger^n.;  Eosa  domestica,  Ital.;  Eosa 
rubra  6  Castillara,  Span. 

Rosa.  See  ROSA  CENTIFOLIA. 

Bosa  Gallica.  Willd.  Sp.  Plan*,,  ii.  lOTl;  Woodv.  Med.  Bot.  p.  498,  t.  179. 
This  species  is  smaller  than  B.  centifolia,  but  resembles  it  in  the  character  of 
Its  foliage.  The  stem  is  beset  with  short  bristly  prickles.  The  flowers  are  very 
large,  with  obcordate  widely  spreading  petals,  which  are  of  a  rich  crimson  col- 
our, and  less  numerous  than  in  the  preceding  species.  In  the  centre  is  a  crowd 
of  yellow  anthers  on  thread-like  filaments,  and  as  many  villose  styles  bearing 
papillary  stigmas.  The  fruit  is  oval,  shining,  and  of  a  firm  consistence.  The 
red  rose  is  a  native  of  the  south  of  Europe,  and  is  cultivated  in  gardens  through- 
out the  United  States. 

The  petals,  which  are  the  part  employed,  should  be  gathered  before  the  flower 
has  blown,  separated  from  their  claws,  dried  in  a  warm  sun  or  by  the  fire,  and 
kept  in  a  dry  place.  Their  odour,  which  is  less  fragrant  than  that  of  B.  centi- 
folia, is  improved  by  drying.  They  have  a  velvety  appearance,  a  purplish-red 
colour,  and  a  pleasantly  astringent  and  bitterish  taste.  Their  constituents,  ac- 
cording to  M.  Cartier,  are  tannin,  gallic  acid,  colouring  matter,  a  volatile  oil,  a 
fixed  oil,  albumen,  soluble  salts  of  potassa,  insoluble  salts  of  lime,  silica,  and 
oxide  of  iron.  (Journ.  de  Pharm.,  vii.  531.)  According  to  M.  Filhol,  the  as- 
tringency  of  red  roses  is  ascribable  less  to  tannic  acid,  of  which  they  contain 
but  a  trace,  than  to  quercitrin,  which  he  obtained  in  notable  proportion,  and  with 
which  their  colour  is  probably  connected.  They  also  contain  much  uncrystalli- 
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rablo  sugar.  (liepert.  de  Pharm.,  Mai,  1863.)  TheBensible  ])ro))ortiofi  and  med- 
ical virtues  of  the  flowers  are  extraeted  by  boiling  water.  Their  infusion  i«  of  a 
pale-reddish  eolour,  which  ijeconics  bright  red  on  the  addition  of  sulphuric  acid. 
As  their  colour  is  impaired  by  exposure  to  light  and  air,  tboy  should  be  kept  ia 
opa(|ue  well-closed  bottles  or  canisters. 

Medical  J'ropet'ties  and  Uxes.  lied  roses  are  slightly  astringent  and  tonic,  and 
were  formerly  thought  to  possess  jieculiar  virtues.  They  are  at  present  chiefly 
employed  in  infusion,  as  on  elegant  vehicle  for  tonic  and  astringent  medicine.*. 

Off.  Prep.  Confectio  Kosse,  U.H.;  Con  feet.  Rosae  GallicBB,  Br.;  Infusum 
Kosie  Acidum,  lir.;  Infusum  Rosro  Compositum,  U.  S.;  Mel  Rosa),  U.  S.;  Sy- 
rupus  liosffi  GallictB.  W. 

ROSMARINUS.  U.  S. 
Rosemary. 

The  tops  of  Rosmarinus  ofiBcinalis.  U.  S. 

Kutnarin,  F?:;  Rosniarin,  Germ.;  Kosmarino,  Ital.;  Komero,  Span. 

Rosmarinus.  Sex.  Syst.  Diaudria  Monogynia.  —  Nat.  Ord.  Lamiaceae  or 
LabiatiB. 

Oen.  Ch.  Corolla  unequal,  with  the  upper  lip  two-parted.  Filaments  long, 
curved,  simple,  with  a  tooth.    Willd. 

Jiosmarinus  officinalis.  Willd.  Sp.  Plant,  i.  126;  Woodv.  Med.  Bot.  p.  329, 
t.  117.  Rosemary  is  an  evergreen  shrub,  three  or  four  feet  high,  with  an  erect 
stem,  divided  into  many  long,  slender,  ash-coloured  branches.  The  leaves  are 
numerous,  sessile,  opposite,  more  than  an  inch  long,  about  one-sixth  of  an  inch 
broad,  linear,  entire,  obtuse  at  the  summit,  folded  backward  at  the  edges,  of  a 
firm  consistence,  smooth  and  green  on  the  upper  surface,  whitish  and  somewhat 
downy  beneath.  The  flowers  are  pale-blue  or  white,  and  disposed  in  opposite 
groups,  at  the  axils  of  the  leaves,  towards  the  ends  of  the  branches.  The  seeds 
are  four  in  number,  oblong,  and  naked  in  the  bottom  of  the  calyx. 

The  plant  grows  spontaneously  in  the  countries  which  border  on  the  Medi- 
terranean, and  is  cultivated  in  the  gardens  of  Europe  and  this  country.  The 
flowering  summits  are  the  officinal  portion.  They  have  a  strong  balsamic  odour, 
which  is  possessed,  though  in  a  less  degree,  by  all  parts  of  the  plant.  Their 
taste  is  bitter  and  camphorous.  These  properties  are  imparted  partially  to 
water,  completely  to  alcohol,  and  depend  on  a  volatile  oil  which  may  be  obtained 
by  distillation.  (See  Oleum  Rosmarini.)  The  tops  lose  a  portion  of  their  sen- 
sible properties  by  drying,  and  become  inodorous  by  age 

Medical  Properties  and  Uses.  Rosemary  is  gently  stimulant,  and  has  been 
considered  emmenagogue.  In  the  practice  of  this  country  it  is  scarcely  used ; 
but  in  Europe,  especially  on  the  continent,  it  enters  into  the  composition  of 
several  syrups,  tinctures,  &c.,  to  which  it  imparts  its  agreeable  odour  and  ex- 
citant property.  It  is  sometimes  added  to  sternutatory  powders,  and  is  u.sed 
externally  in  connection  with  other  aroraatics  in  the  form  of  fomentation.  In 
some  countries  it  is  employed  as  a  condiment;  and  its  flowers,  which  are  much 
sought  after  by  the  bees,  impart  their  peculiar  flavour  to  the  honey  of  the  dis- 
tricts in  which  the  plant  abounds. 

Off.  Prep.  Oleum  Rosmarini.  W. 

ROTTLERA.  U.S.  Secondary. 
Kameela. 

The  powder  and  hairs  obtained  from  the  capsules  of  Rottlera  tinctoria  (Rox- 
burgh).   U.S. 

Off.  Syn.  KAMALA.  Kamala.  A  powder  which  consists  of  the  minute 
glands  that  cover  the  capsules  of  Rottlera  tinctoria.  Br. 

This  is  an  officinal  newly  introduced  into  the  U.  S.  and  Br.  Pharmacopoeias. 
In  our  own,  the  Latin  name  Rottlera  has  been  adopted  from  the  generic  title 
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of  the  plant  which  yields  the  medicine,  while  the  ordinary  Indian  name  Kameela 
(often  spelled  Kamala)  is  used  as  the  English  synonyme.  In  the  Br.  Phar- 
macopoeia Kamala  is  given  both  as  the  Latin  and  English  title. 

The  genus  Rottlera,  to  which  the  plant  producing  the  medicine  belongs,  was 
named  in  honour  of  the  Rev.  Dr.  Rottler,  a  Danish  missionaiy,  and  as  now  re- 
cognised was  established  by  Roxburgh.  It  belongs  to  the  Natural  Order  of 
Euphorbiaceae,  and,  besides  the  officinal  R.  tinctoria,  includes  another  species 
having  medical  virtues,  the  Rottlera  Schimperi,  a  large  tree  of  Abyssinia,  the 
bark  of  which,  under  the  name  of  cor'tex  musense  or  musena  hark,  has  attracted 
some  attention  from  its  presumed  anthelmintic  virtues.* 

Rottlera  tinctoria  {Mallotus  Philippinensis,  De  Cand.  Prodrom.  xv.  980), 
which  is  described  and  figured  by  Roxburgh  in  his  treatise  on  The  Plants  of 
the  Coast  of  Goromandel  (ii.  36),  is  a  small  tree  from  15  to  20  feet  in  height, 
growing  throughout  Hindostan,  in  several  of  the  E.  India  islands,  and,  it  is 
said,  in  China  and  Australia.  The  fruit  is  a  roundish  three-valved,  three-celled 
capsule,  of  about  the  size  of  a  small  cherry,  marked  externally  with  three  fur- 
rows, and  thickly  covered  with  a  red  powder.  This  is  the  officinal  part  of  the 
plant.  The  capsules  are  gathered  in  February  and  March,  when  full-grown, 
and  the  powder  carefully  brushed  from  them.  This  is  largely  collected  in  some 
parts  of  Hindostan,  where  it  forms  an  important  article  of  commerce,  being  ex- 
tensively employed  as  a  dye-stuff.  Specimens  of  it,  under  the  name  of  ivurrus, 
were  sent  to  England  in  1852,  and  examined  by  Mr.  D.  Hanbury,  who  pub- 
lished an  account  of  it  in  the  Pharmaceutical  Journal  for  June,  1853  (xii.  405). 
It  was  not  till  several  years  afterward  that  it  began  to  attract  attention  in 
Great  Britain  as  a  medicine. 

Properties.  Kameela,  as  brought  to  our  market,  is  a  light,  finely  granular, 
and  very  mobile  powder,  of  a  brownish-red  or  madder  colour,  with  little  smell 
or  taste,  but  producing  a  slight  sense  of  acrimony  in  the  mouth,  and  feeling 
gritty  under  the  teeth.  It  is  inflammable,  and  flashes  almost  like  gunpowder 
when  dropped  into  the  flame  of  a  candle.  It  is  insoluble  in  cold,  and  but  very 
slightly  soluble  in  boiling  water;  but  is  dissolved  by  alkaline  solutions,  which 
give  a  resinous  precipitate  on  the  addition  of  an  acid.  Alcohol  and  ether  dissolve 
a  large  proportion  of  it,  forming  a  deep-red  solution,  from  which  water  precipi- 
tates resinous  matter.  Under  the  microscope,  Mr.  Ilanbury  found  it  to  consist 
of  "garnet-red,  semi-transparent,  roundish  granules,  from  -^^^  to  ^^^  of  an  inch 
in  diameter,  more  or  less  mixed  with  minute  stellate  hairs,  and  the  remains  of 
stalks  and  leaves,  the  latter  of  which  are  easily  removed  by  careful  sifting." 
(Pharm.Journ.,  Feb.  1858,  p.  406.)  It  has  been  examined  chemically  by  Dr. 
Thos.  Anderson,  of  Glasgow,  and  by  G.  Leube,  in  Germany.  As  given  by  the 
former,  the  constituents  are,  in  100  parts,  18-19  of  resinous  colouring  matter,  7'34 
of  albumen,  7-14  of  cellulose,  &c.,  a  trace  of  volatile  oil  and  volatile  colouring 
matter,  3  84  of  ashes,  and  3*49  of  water.  Of  the  resinous  colouring  substances, 
Dr.  Anderson  obtained  one  in  a  pure  state  by  allowing  a  concentrated  ethe- 
real solution  to  stand  for  two  days,  draining  and  pressing  in  bibulous  paper  the 
resulting  mass  of  granular  crystals,  and  purifying  them  from  adhering  resin 
by  repeated  solution  in  ether  and  crystallization.  To  this  substance  he  gave 
the  name  of  rottlerin.  It  is  in  the  form  of  minute  crystalline  plates,  of  a  yellow 
colour  and  a  satin-like  lustre,  insoluble  in  water,  sparingly  soluble  in  cold,  but 
more  so  in  boiling  alcohol,  and  readily  dissolved  by  ether,  and  by  alkaline  solu- 
tions, which  assume  a  dark-red  colour.  Rottlerin  melts  when  heated  moderately, 

*  Cortex  Musense.  This  bark  is  in  quills  several  inches  long,  an  inch  or  more  in  diameter, 
rough  and  fissured  externally,  with  a  brown  epidermis,  and  beneath  this  successively  a 
thin  greenish  cellular  coat,  a  thicker  pale-yellow  periderm,  and  a  tough  very  fibrous  liber. 
It  is  inodorous,  but  has  a  sweetish  nauseous  taste,  followed  by  an  enduring  sense  of  acri- 
mony in  the  fauces.  It  was  found  by  Mr.  C.  Thiel  to  contain  an  acrid  substance  analogous 
to  saponin,  a  bitter  principle,  a  fatty  wax-like  substance,  yellow  colouring  matter,  ex- 
tractive, and  various  salts.  It  is  said  to  be  used  in  Abyssinia,  in  connection  with  koosso, 
in  the  treatment  of  the  tape-worm.  (Neues  Jahrb.  fiir  Pharm.  Jan.  1863,  p.  374.) — Note 
to  the  twelfth  edition. 
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and  at  a  hi^'licr  licat  is  tlucompoHed,  jrivinjr  off  punjfont  vapours.  Its  formula, 
aceordinjfto  Dr.  Anderson,  is  C„11,„0,.  (//^K/..p.  407.)  Luube  found  a  rewin  solu- 
ble in  fthur  and  cold  alcohol,  another  resin  soluble  in  ether  and  boiling;  alcohol, 
etarcb,^un),  extractive,  tannin,  albumen,  and  citric  acid.  He  failed  in  obtainin;^ 
the  rottlcrin  of  Dr.  Anderson.  The  ashes  were  in  the  extraordinary  proportion 
of  26  85  per  cent.,  and  of  the  ashes  838  per  cent,  consisted  of  insoluble  silica. 
{Ibid.,  Sept.  18()0,  p.  1(J8.)  Silica  probably  enters  essentially  into  the  constitu- 
tion of  the  minute  ^rrauuleH,  and  its  presence  accountsfor  their  grittiness  under 
the  teeth.  The  active  constituent  is  supposed  to  be  the  resin  extracted  by  ether. 
Medical  Froperties  and  Uses.  Kameela  is  actively  purgative  in  full  doses, 
sometimes  acting  violently,  and  occasionally  causing  nausea,  but  seldom  vomit- 
ing. It  appears  to  have  been  long  used  in  India  in  the  treatment  of  tape-worm, 
but  has  been  only  within  a  few  years  known  in  Europe  and  this  country.  Its 
properties  as  a  vermifuge  were  first  investigated  by  Dr.  C.  Mackinnon,  a  British 
Army  Surgeon  in  India,  who  published  the  results  of  his  observations  in  the 
Indian  jbmals  of  Medical  Science,  in  1854.  He  found  it  extraordinarily  effi- 
cient in  the  treatment  of  teenia,  having  used  it  in  50  cases,  and  failed  in  bringing 
away  the  worm  only  in  two.  The  testimony  of  other  practitioners  in  India  and 
Great  Britain  goes  to  confirm  the  statements  of  Dr.  Mackinnon,  and  there  can  be 
little  doubt  of  the  vermifuge  powers  of  the  medicine.  It  is  given  without  pre- 
vious preparation  of  the  patient,  in  the  dose  of  from  one  to  three  drachms,  sus- 
pended in  water,  mucilage,  or  syrup.  In  the  latter  dose  it  sometimes  acts  vio- 
lently. The  worm  is  usually  expelled  dead  at  the  third  or  fourth  stool.  If  the  first 
dose  fail  to  operate  on  the  bowels,  it  may  be  repeated  in  four  hours,  or  followed 
by  a  dose  of  castor  oil.  Dr.  Anderson,  British  Army  Surgeon  in  India,  has  em- 
ployed the  medicine  successfully  in  the  form  of  tincture,  made  in  the  proportion 
of  six  ounces  to  sixteen  fluidounces  of  rectified  spirit,  of  which  the  dose  is  from 
one  to  four  fluidraohms.  As  an  external  remedy,  kameela  is  used  by  the  people 
of  India  in  various  affections  of  the  skin,  particularly  scabies.  Dr.  }Vm.  Moore, 
of  Dublin,  has  employed  it  usefully  in  herpetic  ring-worm.  {Dub.  Hosp.  Gaz., 
Nov.  15,  1857.)  W. 

RUBIA.    U.  S.  Secondary. 
Madder. 

The  root  of  Rubia  tinctorum.  U.  S. 

Garance,  Fr.;  Krappwurzel,  Germ.;  Kobbia,  Jtal.;  Rubia  de  tintoreros,  Granza,  Span. 

RuBiA.  Sex.  Syst.  Tetrandria  Monogynia.  —  JS^ai.  Ord,  Ilubiacese.    Juss. 

Gen.  Ch.    Corolla  one-petaled,  bell-shaped.  Berries  two,  one-seeded.  Willd. 

liubia  tinctorum.  Willd.  Sp.  Plant,  i.  603;  Woodv.  Med.  Bot.  p.  173,  t.  67. 
The  root  of  the  dyers''  madder  is  perennial,  and  consists  of  numerous  long,  suc- 
culent fibres,  varying  in  thickness  from  the  size  of  a  quill  to  that  of  the  little 
finger,  and  uniting  at  top  in  a  common  head,  from  which  also  proceed  side-roots 
that  run  near  the  surface  of  the  ground,  and  send  up  many  annual  stems.  These 
are  slender,  quadrangular,  jointed,  procumbent,  and  furnished  with  short  prickles, 
by  which  they  adhere  to  the  neighbouring  plants  upon  which  they  climb.  The 
leaves  are  elliptical,  pointed,  rough,  firm,  about  three  inches  long  and  nearly  one 
inch  broad,  having  rough  points  on  their  edges  and  midrib,  and  standing  at  the 
joints  of  the  stem  in  whorls  of  four,  five,  or  six  together.  The  branches  rise 
in  pairs  from  the  same  joints,  and  bear  small  yellow  flowers  at  the  summit  of 
each  of  their  subdivisions.    The  fruit  is  a  round,  shining,  black  berry. 

The  plant  is  a  native  of  the  south  of  Europe  and  the  Levant,  and  is  cultivated  in 
Asia  Minor,  France,  Holland,  and  the  south  of  Italy,  It  is  from  Holland  that 
commerce  derives  its  chief  supply.  The  root,  which  is  the  part  used,  is  dug  up  in 
the  third  summer,  and,  having  been  deprived  of  its  cuticle,  is  dried  by  artificial 
heat,  and  then  reduced  to  a  coarse  powder.  In  this  condition  it  is  packed  in 
barrels,  and  sent  into  the  market.  Madder  from  the  Levant  is  in  the  state  of 
the  whole  root ;  from  the  south  of  France,  either  whole  or  in  powder.  The 
plant  is  also  cultivated  in  this  country,  in  the  States  of  Delaware  and  Ohio, 
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The  root  consists  of  a  reddish-brown  bark,  and  a  ligneous  portion  within. 
The  latter  is  yellow  in  the  recent  state,  but  becomes  red  when  dried.  The  pow- 
der, as  kept  in  the  shops,  is  reddish-brown. 

Madder  has  a  weak  peculiar  odour,  and  a  bitterish  astringent  taste  ;  and  im- 
parts these  properties,  as  well  as  a  red  colour,  to  water  and  alcohol.  It  contains, 
according  to  M.  Runge,  five  distinct  colouring  substances;  a  red,  a  purple,  an 
orange,  a  yellow,  and  a  brown.  According  to  M.  Decaisne,  only  yellow  colouring 
matter  is  found  in  the  recent  root ;  and  it  is  under  the  influence  of  atmospheric 
air  that  this  changes  to  red.  The  most  interesting  of  the  colouring  substances 
is  the  alizarin  of  llobiquet  and  Collin.  It  may  be  obtained  from  the  alcoholic 
extract  by  sublimation,  in  the  method  employed  by  Mohr  in  obtaining  benzoic 
acid.  (Journ.  de  Fharm.,  3e  ser.,  xxxi.  267.)  It  is  orange-red,  inodorous,  in- 
sipid, crystallizable,  capable  of  being  sublimed  without  change,  scarcely  soluble 
in  cold  water,  soluble  in  boiling  water,  and  very  readily  so  in  alcohol,  ether,  the 
fixed  oils,  and  alkaline  solutions  The  alcoholic  and  watery  solutions  are  rose- 
coloured  ;  the  ethereal,  golden-yellow ;  the  alkaline,  violet  and  blue  when  con- 
centrated, but  violet-red  when  sufficiently  dil  uted.  A  beautiful  rose-coloured  lake 
is  produced  by  precipitating  a  mixture  of  the  solutions  of  alizarin  and  alum. 
Kochleder  finds  a  close  analogy  between  alizarin  and  the  chrysophanic  acid  of 
rhubarb.  (See  Chem.  Gaz.,  A.  D.  1«52,  p.  243.)  M.  Roussin  claims  to  have  suc- 
ceeded in  preparing  alizarin  from  naphthalin.  (See  Am.  Journ.  of  Pharm.,  Nov. 
1861,  p.  558.)  Madder  also  contains  sugar  ;  and  Dobereiner  succeeded  in  obtain- 
ing alcohol  from  it  by  fermentation  and  distillation,  without  atfecting  its  colour- 
ing properties.    It  is  much  used  by  the  dyers. 

Medical  Properties  and  Uses.  Madder  was  formerly  thought  to  be  emmena- 
gogue  and  diuretic ;  and  was  used  in  amenorrhcea,  dropsy,  jaundice,  and  vis- 
ceral obstructions.  It  is  still  occasionally  prescribed  in  suppressed  menstrua- 
tion; but  physicians  generally  have  no  confidence  in  its  efficacy  in  this  or  any 
other  corapliiint.  When  taken  into  the  stomach  it  imparts  a  red  colour  to  the 
milk  and  urine,  and  to  the  bones  of  animals,  without  sensibly  affecting  any  other 
tissue.  The  effect  is  observable  most  quickly  in  the  bones  of  young  animals,  and 
in  those  nearest  the  heart.  Under  the  impression  that  it  might  effect  some 
change  in  the  osseous  system,  it  has  been  prescribed  in  rachitis,  but  without 
any  favourable  result.  The  dose  is  about  half  a  drachm,  repeated  three  or 
four  times  a  day.  W. 

EUBUS.  U.  S. 
Blachherry-root. 

The  root  of  Rubus  Canadensis,  and  of  Rubus  villosus.  U  S. 

RuBUS.    Se-m.  Syst.  Icosandria  Polygynia. — Nat.  Ord.  Rosaceae 

Ge7i.  Ch.  Calyx  five-cleft.  Petals  five.  Berry  compound,  with  one-seeded 
acini,    Willd. 

Of  this  extensive  genus  not  less  than  twenty  species  are  indigenous  in  the 
United  States,  where  they  are  called  by  the  various  names  of  raspberry,  black- 
berry, dewberry,  cloudberry,  &c.  Most  of  them  are  shrubby  or  suft'ruticose 
briers,  with  astringent  roots  and  edible  berries  ;  some  have  annual  stems  with- 
out prickles.  The  only  ofBcinal  species  are  R.  Canadensis  and  R.  villosus,  which, 
so  far  as  relates  to  their  medical  properties,  are  so  closely  alike  as  not  to  require 
a  separate  description. 

1.  Rubus  Canadensis.  Willd.  Sp.  Plant,  ii.  105;  Gray,  Manual  of  Bot.  &c., 
p,  121.  —  R.trivialis.  FuTsh,  Flor.  Am  Sept.  p.  347.  The  dewberry,  soiaetimes 
also  called  low  blackberry,  or  creeping  blackberry,  has  a  slender,  somewhat 
prickly  stem,  which  runs  along  the  ground,  and  occasionally  puts  forth  roots.  The 
leaves  are  composed  of  three  or  five  leaflets,  which  are  ovate  or  ovate-lanceo- 
late, generally  pointed,  sharply  serrate,  thin,  and  nearly  smooth.  The  flowers 
are  large,  white,  and  arranged  in  racemes,  with  leaf-like  bractes.  The  plant 
grows  abundantly  in  old  fields  and  neglected  grounds  in  the  Northern  and  Mid- 
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die  Statfs.  Its  fruit  in  Inrp^o,  block,  of  a  very  pleasant  flavour,  and  ripens  some- 
what earlier  than  that  of  Ji.  villonug. 

2.  R  villoma.  Willd.  Sp.  Plant,  ii.  1085;  Bi^relow,  Am.  Med.  Hot.  i.  160; 
Barton,  Med.  But.  ii.  151.  The  stem  of  the  blackberry  Ih  somewhat  siirubljy, 
from  three  to  seven  feet  hijfh,  branching,  more  or  less  furrowed  and  an/^ular, 
and  armed  with  stronj^  prickles.  The  smaller  branches  and  young  shoots  are 
herbaceous.  The  leaves  are  ternate  or  quinate;  the  leaflets  ovate,  acuminate, 
unequally  and  .shari)ly  serrate,  and  ])ubescent  on  both  sides;  the  footstalk  and 
midrib  usually  armed  with  short  recurved  prickles.  The  flowers  are  large,  white, 
and  in  erect  racemes,  with  a  hairy,  prickly  stalk.  The  calyx  is  short,  with  acu- 
minate segments.  The  fruit  is  first  green,  then  red,  and,  when  perfectly  ripe,  of 
a  shining  black  colour  and  very  pleasant  taste.  It  is  a  compound  berry,  con- 
sisting of  numerou.s  pulpy  one-seeded  globules  or  acini  attached  to  the  receptacle. 
This  species  of  llubus  is,  perhaps,  the  most  abundant  of  those  indigenous  in 
the  United  States,  growing  in  neglected  fields,  along  fences,  on  the  borders  of 
woods,  in  forest  glades,  and  wherever  tillage  or  too  much  shade  and  moisture 
does  not  interfere  with  it.  Its  flowers  appear  from  May  to  July,  and  its  fruit  is 
ripe  in  August. 

The  berries  of  both  these  species  of  Rubus  are  much  used  as  food ;  and  a 
jelly  made  from  them  is  in  great  esteem  as  an  article  of  diet,  and  even  as  a  re- 
medy in  dysenteric  affections.  The  roots  only  are  officinal. 

The  blackberry  root  is  branching,  cylindrical,  of  various  dimensions,  from 
nearly  an  inch  in  thickness  down  to  the  size  of  a  straw,  ligneous,  and  covered 
with  a  thin  bark,  which  is  externally  of  a  light-brownish  or  reddish-brown  colour, 
and  in  the  dried  root  is  wrinkled  longitudinally.  The  dewberry  root  is  usually 
smaller,  without  the  longitudinal  wrinkles,  but  with  transverse  fissures  through 
the  epidermis,  and  of  a  dark-ash  colour,  without  any  reddish  tinge.  Both  are 
inodorou.^.  The  bark  in  both  has  a  bitterish  strongly  astringent  taste,  and  the 
ligneous  portion  is  nearly  insipid,  and  comparatively  inert.  The  smaller  roots, 
therefore,  should  be  selected  for  use ;  or,  if  the  thicker  pieces  are  employed,  the 
cortical  part  should  be  separated,  and  the  wood  rejected  Their  virtues  are 
extracted  by  boiling  water,  and  by  diluted  alcohol,  and  depend  chiefly,  if  not 
exclusively,  upon  tannin,  which  is  an  abundant  constituent. 

Medical  Properties  and  Uses.  Dewberry  and  blackberry  roots  are  tonic  and 
strongly  astringent.  They  have  long  been  a  favourite  domestic  remedy  in  bowel 
affections,  and  from  popular  favour  have  passed  into  regular  medical  use.  Given 
in  decoction,  they  are  usually  acceptable  to  the  stomach,  without  being  offensive 
to  the  taste;  and  may  be  employed  with  great  advantage  in  cases  of  diarrhcea 
from  relaxation  of  the  bowels,  whether  in  children  or  adults.  We  can  add  our 
own  decided  testimony  to  that  of  others  who  have  spoken  favourably  of  their 
use  in  this  complaint;  and  there  is  no  doubt  that  they  are  applicable  to  all  other 
cases  in  which  the  vegetable  astringents  are  found  serviceable.  The  decoction 
may  be  prepared  by  boiling  an  ounce  of  the  smaller  roots,  or  of  the  bark  of  the 
larger,  in  a  pint  and  a  half  of  water  down  to  a  pint;  of  which  from  one  to  two 
fluidounces  may  be  given  to  an  adult  three  or  four  times,  or  more  frequently, 
during  the  twenty-four  hours.  The  dose  of  the  powdered  root  is  20  or  30  grains. 
A  fluid  extract  may  be  prepared  from  the  root,  in  the  same  manner  and  propor- 
tions exactly  as  the  officinal  fluid  extract  of  Bittersweet  (see  Extractum  Dulca- 
marae  Fluidum),  and  given  in  the  dose  of  30  minims.*  The  syrup  is  officinal. 

Off.  Prep.  Syrupus  Rubi,  U.  S.  W. 

*  Aromatic  Syrup  of  Blackberry .  Take  of  Blackberry  Root  Jij  ;  Cinnamon,  Cloves,  each, 
sjiss;  Mace  ^i;  Sugar  ^xxx.  Kedueo  the  root  and  spices  to  a  powder  which  will  pass 
through  a  sieve  of  60  meshes  to  the  square  inch,  moisten  this  with  two  fluidounces  of  al- 
cohol, put  into  a  percolator,  and  displace  with  water  till  17  fluidounces  have  passed,  and 
dissolve  the  sugar  in  the  flltrate.  A  fluidounce  is  equivalent  to  30  grains  of  the  root. 
{Am.  Journ.  of  Pharm.,  Nov.  1859,  p.  652.)— iVo/«  to  the  twelfth  edition. 
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RUMEX.  U.S.  Secondare/. 
Yellow  Doch. 

The  root  of  Ilumex  crispus.  U.  S. 

RuMEX.   Sex.  Syst.  Hexandria  Trigynia.  —  Nat.  Ord.  Polygonacese. 

Gen.  Qh.  Calyx  three-leaved.  Petals  three,  converging.  Seed  one,  three- 
sided.  Willd.  Calyx  six-parted,  persistent,  the  three  interior  divisions  petaloid, 
connivent.   Seed  one,  three-sided,  superior,  naked.   Stigmata  niultifid.  Nuttall. 

Several  species  of  Rumex  have  sour  leaves,  and  are  distinguished  by  the  com- 
mon name  of  sorrel  from  the  others,  which  are  called  dock.  Of  the  former, 
Bumex  Acetosa,  or  common  English  sorrel,  formerly  held  a  place  in  the  Lon- 
don and  Dublin  Pharmacopoeias.  B.  Acetosella  is  the  common  sorrel  of  our 
fields,  though  supposed  to  have  been  originally  introduced  from  Europe.  The 
leaves  of  both  these  plants  are  agreeably  sour  to  the  taste,  and  owe  their  acidity 
to  binoxalate  of  potassa  with  a  little  tartaric  acid.  They  quite  lose  this  taste  in 
drying.  They  are  refrigerant  and  diuretic,  and  may  be  used  advantageously  as 
an  article  of  diet  in  scurvy.  For  this  purpose  they  are  prepared  in  the  form  of 
salad.  The  juice  of  the  leaves  forms  with  water  an  agreeable  acidulous  drink, 
sometimes  used  in  fevers.  Taken  very  largely,  the  leaves  are  said  to  have  pro- 
duced poisonous  effects.  (See  Wood's  Quarterly  Retrospect,  i.  109.)  R.  scutatus 
also  ranks  among  the  sorrels. 

Of  the  proper  docks,  though  one  only  is  recognised  by  the  Pharmacopoeia, 
several  others  have  been  used.  The  roots  of  R.  Fatientia  and  R.  Alpinus,  Eu- 
ropean plants,  and  of  R.  aquaticus,  R.  acutus,  and  R.  sanguineus,  belonging 
both  to  Europe  and  the  United  States,  maybe  employed  indiscriminately  with 
those  of  the  officinal  species.  R.  Britannica  and  R.  ohtusifolius  were  formerly 
officinal,  but  were  dismissed  at  the  late  revision  of  the  Pharmacopoeia,  and  the 
present  officinal  species  adopted  in  their  place.  R.  Hydrolapathum  (Hudson), 
which  is  the  R.  aquaticus  of  the  late  Dublin  Pharmacopoeia,  is  thought  to  be  the 
Herba  Britannica  of  the  ancients,  celebrated  for  the  cure  of  scurvy  and  diseases 
of  the  skin.  The  docks  are  herbaceous  plants  with  perennial  roots.  Their  flowers 
are  in  terminal  or  axillary  panicles.  Some  of  the  species  are  dioecious ;  but  the 
one  here  described  has  perfect  flowers. 

Rumex  crispus.  Willd,  Sp.  Plant,  ii.  251;  Gray,  Manual  of  Botany,  &c., 
p.  377.  From  a  perennial,  spindle-shaped,  yellow  root,  which  penetrates  deeply 
into  the  ground,  a  stem  rises  annually,  three  or  four  feet  high,  furnished  with 
smooth,  lanceolate  leaves,  strongly  waved  at  their  margins,  and  terminating  in 
panicled  racemesof  small,  inconspicuous,  greenish  flowers.  The  lower  leaves  are 
truncate  or  cordate  at  the  base,  and  those  which  spring  from  the  root  have  long 
footstalks.  The  flowers  are  in  crowded  whorls,  upon  long  wand-like  racemes, 
which  are  leafless  above.  The  valves  or  inner  sepals  of  the  calyx  are  roundish- 
cordate,  entire  or  slightly  denticulate,  and  one  or  all  grain-bearing.  This  species 
of  dock  is  a  native  of  Europe,  but  has  become  naturalized  in  this  country,  and 
is  now  a  common  weed,  growing  in  roads  and  fields. 

Dock  root,  from  whatever  species  derived,  has  an  astringent,  bitter  taste,  with 
little  or  no  smell.  It  readily  yields  its  virtues  to  water  by  decoction.  According 
to  Riegel,  the  root  of  B.  ohtusifolius  contains  a  peculiar  principle  called  7'umi- 
cin,  resin,  extractive  matter  resembling  tannin,  starch,  mucilage,  albumen,  lignin, 
sulphur,  and  various  salts,  among  which  are  phosphate  of  lime,  and  diff"erent 
acetates  and  malates.  (Journ.  de  Pharm.,  3e  s6r.,  i.  410.)  Rumicin,  in  its  pure 
state,  has  since  been  ascertained  by  Karl  von  Thann,  to  be  identical  with  chry- 
sophanic  acid,  (See  Bheum.)  (Chem.  Central  Blatt,  Nov.  10,  1858,  p.  795.) 
The  leaves  of  most  of  the  species  are  edible  when  young,  and  are  occasionally 
used  as  spinage.  They  are  somewhat  laxative,  and  form  an  excellent  diet  in  scor- 
butic cases.    The  roots  are  used  to  dye  a  yellow  colour. 

The  o'ficinal  species,  R.  crispus,  ha&  been  carefully  examined  by  Dr.  J.  H. 
Salisbury,  of  New  York ;  and  the  following  statements  are  derived  from  his 
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jmper,  published  in  tlio  New  York  Journal  of  Medicine  (March,  1855,  p.  211). 
The  seeilH  are  a8triii|?ent,  but  lesH  bitter  tliau  the  root.  The  leaves  are  bitteriHh, 
])ungeDt,  and  astringent  to  the  taste,  with  a  Hniell  like  that  of  bruised  sorrel. 
The  petioles  are  decidedly  sour,  and  contain  nearly  one  per  cent,  of  oxalic  acid. 
The  root,  which  is  the  officinal  j)art,  is  spindle-shaped,  yellow,  and  covered  with 
an  easily  separable  and  nearly  tasteless  epidermis,  within  whicl^are  successively 
the  cortical  layers,  a  ligneous  portion,  and  a  central  medulla.  The  cortical  part, 
which  is  easily  separated,  Heshy,  and  tender,  is  the  most  active.  It  has  a  bitter 
and  astringent  taste,  and  yielded,  on  analysis,  starch,  a  little  sugar,  albununous 
matter,  gummy  matter,  bitter  extractive,  tannic  acid  of  the  kind  which  gives 
green  precipitates  with  the  salts  of  iron,  lignin,  and  various  salts.  The  root 
yields  its  virtues  to  water  and  alcohol,  but  is  injured  by  long  boiling. 

Medical  Properties  and  Uses.  Dock  root  is  astringent,  and  gently  tonic,  and 
is  also  supposed  to  possess  an  alterative  property,  which  renders  it  useful  in  scor- 
butic disorders,  and  cutaneous  eruptions,  particularly  the  itch,  in  the  cure  of 
which  it  enjoyed  at  one  time  considerable  reputation.  It  is  said  to  have  proved 
useful  in  scrofula  and  syphilis.  Dr.  Thomson  found  a  decoction  of  the  root  of 
a.  Patientia  very  efficacious  in  obstinate  ichthyosis.  R.  aquaticus  and  B.  Britan- 
nica  are  the  most  astringent.  The  roots  of  some  species  unite  a  laxative  with 
the  tonic  and  astringent  property,  resembling  rhubarb  somewhat  in  their  opera- 
tion. Such  are  those  of  7?.  crispus  and  P.  obtusifolius ;  and  P.  Alpinus  has 
in  some  parts  of  Europe  the  name  of  mountain  rhubarb.  This  resemblance  is 
not  singular,  as  the  two  genera  belong  to  the  same  natural  family.  Dock  root 
is  given  in  powder  or  decoction.  Two  ounces  of  the  fresh  root  bruised,  or  one 
ounce  of  the  dried,  may  be  boiled  in  a  pint  of  water,  of  which  two  fluidounces 
may  be  given  at  a  dose,  and  repeated  as  the  stomach  will  bear  it.  The  root  has 
often  been  applied  externally  in  the  shape  of  ointment,  cataplasm,  and  decoction, 
to  the  cutaneous  eruptions  and  ulcerations  for  which  it  has  been  used  internally. 
The  powdered  root  is  recommended  as  a  dentifrice,  especially  when  the  gums 
are  spongy.  W. 

RUTA.   U.S.  Secmdary. 
Rue. 

The  leaves  of  Ruta  graveolens.  U.  S. 

Hue  odorante,  Fr.;  Garteu-Raute,  Qerm.;  Euta,  Ital.;  Ruda,  Span. 

RuTA.  Sex.  Syst.  Decandria  Monogynia.  —  Nat.  Ord.  Rutaceae. 

Oen.  Ch.  Calyx  five-parted.  Petals  concave.  Receptacle  surrounded  by  ten 
melliferous  points.   Capsule  lobed.    Willd. 

Ruta  graveolens.  Willd.  Sp.  Plant,  ii.  542;  Woodv.  Med.  Bot.  p.  48T,  t.  174. 
Common  rue  is  a  perennial  plant,  usually  two  or  three  feet  high,  with  several 
shrubby  branching  stems,  which,  near  the  base,  are  woody  and  covered  with  a 
rough  bark,  but  in  their  ultimate  ramifications  are  smooth,  green,  and  herba- 
ceous. The  leaves  are  doubly  pinnate,  glaucous,  with  obovate,  sessile,  obscurely 
crenate,  somewhat  thick  and  fleshy  leaflets.  The  flowers  are  yellow,  and  dis- 
posed in  a  terminal  branched  corymb  upon  subdividing  peduncles.  The  calyx  is 
persistent,  with  four  or  five  acute  segments ;  the  corolla  consists  of  four  or  five 
concave  petals,  somewhat  sinuate  at  the  margin.  There  are  usually  ten  stamens, 
but  sometimes  only  eight.  The  plant  is  a  native  of  the  south  of  Europe,  but 
cultivated  in  our  gardens.  It  flowers  from  June  to  September.  The  whole  herb 
is  active  ;  but  the  leaves  are  usually  employed. 

These  have  a  strong  disagreeable  odour,  especially  when  rubbed.  Their  taste 
is  bitter,  hot,  and  acrid.  When  recent,  and  in  full  vigour,  they  have  so  much 
acrimony  as  to  inflame  and  even  blister  the  skin,  if  much  handled ;  but  the 
acrimony  is  diminished  by  drying.  Their  virtues  depend  chiefly  on  a  volatile  oil, 
which  is  very  abundant,  and  is  contained  in  glandular  vesicles,  apparent  over 
the  whole  surface  of  the  plant.  (See  Oletim  Rutae.)  They  contain,  also,  accord- 
ing to  Mahl,  chlorophyll,  albumen,  an  azotized  substance,  extractive, gum, starch 
or  inulin,  malic  acid,  and  lignin ;  and,  according  to  Borntrager,  a  peculiar  acid 
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which  he  c2\\q  rutinic  acid.  (Chem.  Gazette,  Sept.  1845,  p.  385.)  Rutinic  acid 
is'the  colouring  principle  of  rue,  and  has  been  found  in  various  other  plants.  It 
was  thought,  at  one  time,  that  it  might  be  identical  with  quercitrin  ;  but,  though 
analogous  to  that  principle,  it  has  been  shown  to  be  distinct.  Like  quercitrin, 
it  seems  to  play  an  important  part  in  the  colouring  of  plants.  (Journ.  de  Pharm., 
Aoiit,  1862,  p.  165.)    Both  alcohol  and  water  extract  their  active  properties. 

Medical  Properties  and  Uses.  Rue  is  stimulant  and  antispasmodic,  and,  like 
most  other  substances  which  excite  the  circulation,  occasionally  increases  the 
secretions,  especially  when  deficient  from  debility.  It  appears  to  have  a  tend- 
ency to  act  upon  the  uterus ;  in  moderate  doses  proving  emmenagogue,  and  in 
larger,  producing  a  degree  of  irritation  in  the  organ  which  sometimes  determines 
abortion.  Taken  very  largely  it  acts  as  an  acrid  narcotic  poison.  Three  cases 
are  recorded  by  Dr.  Helie  in  which  it  was  taken  by  pregnant  women,  with  the 
effect  of  producing  dangerous  gastro-intestinal  inflammation  and  cerebral  de- 
rangement, which  continued  for  several  days,  but  ended  at  length  in  recovery. 
In  each  instance  miscarriage  resulted.  Great  depression  and  slowness  of  tlie 
pulse  attended  the  narcotic  action  of  the  poison.  In  one  of  these  cases,  three 
fresh  roots  of  the  size  of  the  finger  were  used  in  the  form  of  decoction.  {Arm. 
d'Hyg.  Pub.  et  de  Med.  Leg.,  xx.  180.)  A  case  is  recorded  by  Dr.  G.  F.  Cooper 
in  the  Nashville  Journ.  of  Med.  and  Surg.,  in  which  a  man,  convalescent  from 
dysentery,  having  added  some  brandy  to  a  handful  of  the  bruised  herb,  expressed 
it,  and  took  the  whole  of  the  liquor,  with  fatal  effects.  The  prominent  symptoms 
were  vomiting,  violent  tormina,  tenesmus  with  bloody  stools,  abdominal  disten- 
sion with  tenderness,  and  severe  strangury.  {Med.  Exam.,  N.  S.,  ix.  720.)  Rue 
is  sometimes  used  in  hysterical  affections,  worms,  flatulent  colic,  and  amenor- 
rhoea,  particularly  in  the  last  complaint.  It  has  also  been  highly  recommended 
in  uterine  hemorrhage,  especially  when  dependent  on  an  atonic  state  of  the 
organ.  The  ancients  employed  it  as  a  condiment,  and  believed  it  to  possess, 
besides  other  valuable  properties,  that  of  resisting  the  action  of  poisons.  Its 
excitant  and  irritating  properties  require  that  it  should  be  used  with  caution. 
The  dose  of  the  powder  is  from  fifteen  to  thirty  grains  two  or  three  times  a  day. 
The  medicine  is  also  given  in  infusion  and  in  extract.  W. 

SABADILLA.  U.S.,  Br. 

Cevadilla. 

The  seed  of  Veratrum  Sahadilla.  U.  S.  The  dried  Fruit  of  Asagrsea  offici- 
nalis. Br. 

Cevadille,  Fr.;  Sabadillsame,  Oerm.;  Cebadilla,  Span. 

There  has  been  much  uncertainty  in  relation  to  the  botanical  origin  of  ceva- 
dilla. At  one  time  it  was  generally  believed  to  be  derived  from  Veratrum  Sa- 
hadilla, which  is  recognised  in  the  U.  S.  Pharmacopoeia.  But  Schiede,  during 
his  travels  in  Mexico,  ascertained  that  it  was,  in  part  at  least,  collected  from  a 
different  plant,  of  the  same  natural  order  of  Melanthacose,  growing  upon  the 
eastern  declivity  of  the  Mexican  Andes.  This  was  considered  by  Schlechtendahl 
as  another  species  of  Veratrum,  by  Don  as  an  Helonias,  and  by  Lindley  as  be- 
longing to  a  new  genus  which  he  named  Asagrsea.  Hence  it  has  been  variously 
denommated  Veratrum  officinale,  Helonias  officinalis,  and  Asagrasa  officinalis. 
The  Edinburgh  College  recognised  this  plant,  under  Don's  title  of  Helonias  offi- 
cinalis, as  one  of  the  sources  of  cevadilla  ;  in  the  present  British  Pharmacopoeia 
it  is  admitted,  under  Lindley's  name  of  Asagrasa  officinalis,  as  the  only  source. 
More  exact  information,  however,  is  wanted  before  we  can  determine  its  precise 
origin.  It  has  been  adopted  in  the  Pharmacopoeias  solely  on  account  of  its 
employment  in  the  preparation  of  veratria.    It  is  brought  from  Vera  Cruz.* 

*  Until  more  definite  information  is  obtained  on  the  subject,  we  give  in  a  note  a  brief 
description  of  the  two  plants  above  referred  to. 

Veratrum  Sahadilla.  Eetzius,  Obs.  i.  31 ;  Carson,  Illust.  of  Med.  Bot.  ii.  50,  pi.  94.  See 
Veratrum  Album.  The  leaves  of  this  plant  are  numerous,  ovate-oblong,  obtuse,  with  from 
eight  to  fourteen  ribs,  glaucous  beneath,  and  all  radical.  The  flower-stem  is  erect,  simple, 
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Cuvadilla  seeds  usually  occur  in  coiurucrce  mixed  with  tlic  fruit.  This  con- 
ftistrt  of  three  coulesciiij?  capsules  or  lollieles,  which  open  al>ove,  and  appear  like 
a  single  capsule  with  three  cells.  It  is  three  or  fttur  lines  long  aud  a  line  and  a 
half  in  thickness,  obtuse  at  the  base,  li^jht-brown  or  yellowish,  smooth,  and  in 
each  capsule  contains  one  or  two  seeds.  A  reseml^lance,  existing  or  Hm)posed, 
between  this  fruit  and  that  of  barley  is  said  to  have  given  rise  to  the  Spanihh 
name  cevadilla.which  is  a  diminutive  of  btu'ley.  The  seeds  are  elongated,  pointed 
at  each  end,  tiat  on  one  side  and  convex  on  the  other,  somewiiat  curved,  two  or 
three  lines  long,  wrinkled,  slightly  winged,  black  or  dark-brown  on  the  outside, 
whitish  within,  hard,  inodorous,  and  of  an  exceedingly  acrid,  burning,  and  dura- 
ble taste.  Cevadilla  was  found  by  Pelletier  and  Oaveutou  to  contain  a  peculiar 
organic  alkali  which  they  named  cerab^ia,  combined  with  gallic  acid;  fatty  mat- 
ter, consisting  of  olein,  stearin,  and  a  peculiar  volatile  fatty  acid  denommated 
cevadic  or  mbadillic  acid;  wax;  yellow  colouring  matter;  gum;  lignin  ;  and 
salts  of  potassa  and  of  lime,  with  a  little  silica.  From  100  parts  of  the  seeds, 
separated  from  their  capsules,  Meissner  obtained  0o8  of  veratria.  M.  Couerbe 
discovered  another  alkaloid  in  the  seeds  which  he  denominated  sabadUlia.  Be- 
sides the  principles  above  mentioned,  a  peculiar  acid  was  discovered  by  Merck, 
called  veratric  acid,  which  is  in  colourless  crystals,  fusible  and  volatilizablo 
without  decomposition,  but  slightly  soluble  in  cold  water,  more  soluble  in  hot 
water,  soluble  iu  alcohol,  insoluble  in  ether,  having  the  properties  of  reddening 
litmus  paper,  and  forming  soluble  salts  with  the  afkalies.  For  an  account  of  the 
mode  of  preparing  veratria,  its  properties,  and  remedial  applications,  and  for  a 
more  particular  notice  of  sabaclfllin  {sabadillia),  see  Veratria  in  I'art  II. 

Medical  Froperties  and  Uses.  Cevadilla  is  au  acrid,  drastic  emeto-cathartic, 
operating  occasionally  with  great  violence,  and  in  overdoses  capable  of  pro- 
ducing fatal  effects.  It  was  known  as  a  medicine  in  Europe  so  early  as  the  year 
1572 ;  but  has  never  been  much  employed.  It  has  been  used  chiefly  as  an  anthel- 
mintic, especially  in  cases  of  taenia,  iu  which  it  has  been  given  iu  doses  varying 
from  five  to  thirty  grains.  It  has  also  been  given  in  different  nervous  affections 
It  is  the  principal  ingredient  of  the  pulvis  Capucinorum,  sometimes  used  iu 
Europe  for  the  destruction  of  vermin  in  the  hair.  It  is  couf^idered  by  the  Mexi- 
cans useful  in  hydrophobia,  and  was  employed  by  M.  Fouilhoux,  of  Lyons,  in  a 
supposed  case  of  that  disease,  in  the  dose  of  about  nine  grains,  with  asserted  suc- 
cess. Externally  applied,  it  is  highly  irritating,  and  is  even  said  to  be  corrosive. 
Its  chief  employment  at  present  is  for  the  preparation  of  veratria. 

Off.Frep.  Veratria.  W. 

SABBATIA.  U.S. 
Sahhaiia.  American  Centaury. 

The  herb  of  Sabbatia  angularis.  U.  S. 

Sabbatia.  Sex.  Syst.  Pentandria  Monogynia.  — Nat.  Ord.  Gentianacese. 

and  round,  rises  three  or  four  feet  in  height,  and  bears  a  spreading,  simple,  or  but  slightly 
branched  panicle  of  somewhat  nodding  tiowors,  supported  upon  very  short  pedicels.  The 
flowers,  which  are  of  a  blackish-purple  colour,  approximate  in  twos  and  threes,  the  fertile 
turning  at  length  to  one  side,  and  the  sterile  falling  otf.  The  segments  of  the  corolla  are 
ovate-lanceolate,  and  without  veins.  The  capsules  occu})y  only  one  side  of  the  stem.  This 
plant  grows  in  Mexico  and  the  West  Indies,  and  was  cultivated  by  Descourtilz  at  San 
Domingo,  from  seeds  obtained  in  Mexico. 

Asagriea  officinalis.  Lindley,  Bofan.  Reg.,  June,  1839. —  Vei^atrum  officinale.  Schlechten- 
dahl,  Linnwa,  vi.  45. — Helonias  officinalis.  Don,  EM.  New  Philos.  Journ.,  October,  1832,  p. 
234.  The  following  is  the  generic  character  given  by  Lindley.  "  i^'^aMJcrs  polygamous, 
racemose,  naked.  Perianth  six-j)artite,  segments  linear,  veinlcss,  almost  equal,  with  a 
nectariferous  excavation  at  the  base,  equal  to  the  stamens.  Stamens  alternately  shorter ; 
anthers  cordate  as  if  unilocular,  after  dehiscence  shield-shaped.  Ovar'ies  three,  quite  sim- 
ple, attenuated  into  an  obscure  stigma.  Follicles  three,  acuminate,  papery ;  seeds  scimitar- 
shaped,  corrugated,  winged.  Bulbous  herbs,  with  grass-like  leaves,  and  small,  pale,  and 
densely  racemed  flowers."  A.  officinalis,  which  is  the  only  known  species,  has  linear,  acu- 
minate, subcarinate  leaves,  roughish  at  the  margin,  and  four  feet  in  length  by  three  lines  in 
breadth,  and  a  round  flower-stem,  aboutsixfeethigh,  terminating  in  Every  dense,  straight, 
spike-like  raceme,  eighteen  inches  long.    The  flowers  are  white,  with  yellow  anthers. 
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Gen.  Gh.  Calyx  five  to  twelve-parted.  Corolla  rotate,  five  to  twelve-parted. 
Stigmas  two,  spiral.  Anthers  at  length  revolute.  Capsule  one-celled,  two- 
valved,  many-seeded.  Nuttall. 

Sabhatia  angularis.  Pursh,  Flor.  Am.  Sept.  131 ;  Bigelow,  Am.  Med.  Bot. 
iii.  147 ;  Barton,  Med.  Bot.  i.  255. —  Chironia  angularis.  Linn.  The  American 
centaury  is  an  annual  or  biennial  herbaceous  plant,  with  a  fibrous  root,  and  an 
erect,  smooth,  four-sided  stem,  winged  at  the  angles,  simple  below,  sending  ofl' 
opposite  axillary  branches  above,  and  one  or  two  feet  in  height.  The  leaves, 
which  vary  considerably  in  length  and  width,  are  ovate,  entire,  acute,  nerved, 
smooth,  opposite,  and  sessile,  embracing  half  the  circumference  of  the  stem  at 
their  base.  The  flowers  are  numerous,  growing  on  the  ends  of  the  branches,  and 
forming  together  a  large  terminal  corymb.  The  calyx  is  divided  into  five  lanceo- 
late segments,  considerably  shorter  than  the  corolla.  This  is  deeply  five-parted, 
with  obovate  segments  of  a  delicate  rose-colour,  which  is  paler  and  almost  white 
in  the  middle  of  their  under-sui-face.  The  anthers  are  yellow,  and,  after  shedding 
their  pollen,  become  revolute.  The  style,  which  is  bent  downward,  and  is  longer 
than  the  stamens,  terminates  in  two  linear  stigmas,  which  become  spirally 
twisted  together.  The  plant  is  widely  diffused  through  the  Middle  and  Southern 
States,  growing  in  low  meadow  grounds,  and,  in  wet  seasons,  upon  uplands,  in 
woods,  and  neglected  fields.  It  flowers  in  July  and  August.  In  its  general  aspect 
as  well  as  medical  properties,  it  bears  a  close  resemblance  to  Erythrsea  Cen- 
taurium,  or  European  centaury,  for  which  it  was  mistaken  by  the  earlier  settlers. 
The  whole  herb  is  employed,  and  should  be  collected  when  in  flower. 

All  parts  of  it  have  a  strongly  bitter  taste,  without  any  admixture  of  astrin- 
gency,  or  other  peculiar  flavour.  Both  alcohol  and  water  extract  its  bitterness, 
together  with  its  medical  virtues. 

Medical  Properties  and  Uses.  American  centaury  has  the  tonic  properties 
of  the  simple  bitters,  and  is  very  analogous  in  its  action  to  the  other  plants  of 
the  same  natural  family.  It  has  long  been  popularly  employed  as  a  prophylactic 
and  remedy  in  our  autumnal  intermittent  and  remittent  fevers ;  and  was  formerly 
much  esteemed  by  some  physicians  in  the  latter  of  these  complaints.  The  con- 
dition to  which  it  was  considered  applicable  was  that  existing  between  the  parox- 
ysms, when  the  remission  was  such  as  to  call  for  tonics,  but  was  not  deemed 
sufficient  to  justify  a  resort  to  the  preparations  of  Peruvian  bark.  It  is  occa- 
sionally useful,  during  the  progress  of  a  slow  convalescence,  by  promoting  appe- 
tite and  invigorating  digestion;  and  may  be  employed  for  the  same  purpose  in 
dyspepsia  and  diseases  of  debility.  The  most  convenient  form  for  administration 
is  that  of  infusion.  A  pint  of  boiling  water,  poured  on  an  ounce  of  the  herb  and 
allowed  to  cool,  may  be  given  in  the  dose  of  two  fluidounces,  repeated  every  hour 
or  two  during  the  remission  of  fevers,  and  less  frequently  in  chronic  affections. 
The  dose  of  the  powder  is  from  thirty  grains  to  a  drachm.  The  decoction,  ex- 
tract, and  tincture  are  also  efficient  preparations.  W, 

SABINA.  U.S. 

/Savine, 

The  tops  of  Juniperus  Sabina.  U.  S. 

Off.  Syn.  SABINE  C ACUMINA.  Savine  Tops.  The  fresh  and  dried  tops 
of  Juniperus  Sabina.  Collected  in  spring,  from  plants  cultivated  in  Britain.  Br. 

Sabine,  Fr.;  Sevenbaum,  Gertn.;  Sabina,  /te^.,  Span. 

Juniperus.   See  JUNIPERUS. 

Juniperus  Sabina.  Willd.  Sp.  Plant,  iv.  852;  Woodv.  Med.  Bot.  p.  10,  t.  5. 
This  is  an  evergreen  shrub,  from  three  to  fifteen  feet  high,  with  numerous  erect, 
pliant  branches,much  subdivided.  The  bark  of  the  young  branches  is  light-green, 
that  of  the  trunk  rough,  and  reddish-brown.  The  leaves,  which  completely  in- 
vest the  younger  branches,  are  numerous,  small,  erect,  firm,  smooth,  pointed, 
dark-green,  glandular  in  the  middle,  opposite,  and  imbricated  in  four  rows.  The 
flowers  are  male  and  female  on  different  trees.    The  fruit  is  a  blackish-purple 
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berry,  of  an  ovoid  shape,  marked  with  tubercles  and  the  remains  of  the  calyx 
and  petalH,  and  containing  three  seed.s. 

The  savino  is  a  native  of  the  south  of  Europe  and  the  Levant,  and  is  said  to 
grow  wild  in  the  neighbourhood  of  our  northwestern  lakes.  The  ends  of  the 
branches,  and  the  leaves  by  which  they  are  invested,  are  collected  for  medical 
use  in  the  spring.  When  dried  they  fade  very  much  in  colour. 

The  tops  oiJuniperus  Viryiniana,  or  common  red  cedar,  are  sometimes  8ul>- 
stituted  in  the  shops  for  savine,  to  which  they  bear  so  close  a  resemblance  as  to 
l>e  with  difliculty  distinguished.  The  two  species,  however,  differ  in  their  taste 
and  smell.  In  ./.  Virginiana,  moreover,  the  leaves  are  sometimes  ternate. 

The  tops  and  leaves  of  the  savine  plant  have  a  strong,  heavy,  disagreeable 
odour,  and  a  bitter,  acrid  taste.  These  properties,  which  are  less  striking  in  the 
dried  than  the  recent  leaves,  are  owing  to  a  volatile  oil,  which  is  obtained  by 
distillation  with  water.  (See  Oleum  Sabinse.)  The  leaves  impart  their  virtues 
to  alcohol  and  water.  From  an  analysis  by  Mr.  C.  H.  Needles,  they  appear  to 
contain  volatile  oil,  gum,  tannic  or  gallic  acid,  resin,  chlorophyll,  fixed  oil,  bitter 
extractive,  lime,  and  salts  ofpotassa.  (Am.  Journ.  of  P harm.,  xiii.  15.) 

Medical  Properties  and  Uses.  Savine  is  highly  stimulant,  increasing  most 
of  the  secretions,  especially  those  of  the  skin  and  uterus,  to  the  latter  of  which 
it  is  supposed  to  have  a  peculiar  direction.  It  has  been  much  used  in  amenor- 
rhcea,  and  occasionally  as  a  remedy  for  worms.  Dr.  Chapman  strongly  recom- 
mended it  in  chronic  rheumatism;  and  it  is  employed  in  Germany,  both  inter- 
nally and  externally,  in  chronic  gout.  In  overdoses  it  may  produce  dangerous 
gastro-intestinal  inflammation,  and  should  therefore  be  used  with  caution.  In 
no  case  should  it  be  employed  when  much  general  or  local  excitement  exists. 
In  pregnancy  it  should  always  be  given  with  great  caution;  though  it  has  re- 
cently been  recommended  as  an  effective  remedy  in  certain  forms  of  menorrhagia, 
and  is  asserted  to  prove  occasionally  useful  in  preventing  threatened  abortion. 
(See  Am.  Journ.  of  Med.  Sci.,  N.  S.,  viii.  475.)  It  is  most  conveniently  admin- 
istered in  the  form  of  powder,  of  which  the  dose  is  from  five  to  fifteen  grains, 
three  or  four  times  a  day.  A  fluid  extract  has  been  prepared  by  Mr.  J.  J.  Gra- 
hame,  which  may  be  given  in  the  same  number  of  drops.* 

As  an  external  irritant  it  is  useful,  in  the  form  of  cerate,  for  maintaining  a 
discharge  from  blistered  surfaces ;  but  as  the  preparation  sold  in  this  country 
under  the  name  of  savine  ointment  is  often  feeble,  either  from  the  age  of  the 
drug,  or  the  substitution  of  red  cedar,  it  has  in  some  measure  fallen  into  disre- 
pute. (See  Ceratum  Sabinae.)  In  powder  or  infusion,  savine  is  used  in  Europe 
as  an  application  to  warts,  indolent,  carious,  and  gangrenous  ulcers,  psora,  and 
tinea  capitis ;  and  the  expressed  juice  of  the  fresh  leaves,  diluted  with  water,  is 
sometimes  applied  to  similar  purposes. 

Off". Prep.  Ceratum  Sabinae,  U.S.;  Oleum  Sabinse;  Tinctura  Sabinae,  Br.; 
Unguentum  Sabinae,  Br.  W. 

SACCHARUM.  U.S. 
Sugar. 

The  sugar  of  Saccharum  ofBcinarum,  refined.  U.  S. 

Of.  Syn.  SACCHARUM  PURIFICATUM.  Bejined  Sugar,  C,JI„0„. 
Pure  cane  sugar  prepared  from  the  juice  of  the  stem  of  Saccharum  Officina- 
rum.  Br. 

White  sugar;  Sucre  pur,  Sucre  en  pains,  Fr.;  Weisser  Zucker,  Oerm.;  Zucchero  en 
pane,  Ital.;  Azucar  de  pilon,  Azucar  refinado.  Span. 

*  Fhtid  Extract  of  Savine.  The  following  is  essentially  the  process  of  Mr.  Grahame.  Hav- 
ing mixed  four  troyounces  of  recently  dried  savine  in  fine  powder,  with  sufficient  alcohol 
(of  90  per  cent.)  to  moisten  it,  pack  it  in  a  percolator,  cover  it  with  perforated  paper,  and 
pour  alcohol  upon  it.  Set  aside  the  first  six  fluidounces  that  pass  till  reduced  one-half  by 
spontaneous  evaporation.  Continue  the  percolation  till  eight  fluidounces  additional  are 
ODtained,  evaporate  the  filtered  liquid,  by  means  of  a  water-bath,  with  a  moderate  heat,  to 
48 
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SYRUPUS  FUSCUS.  U.S. 
Molasses, 

The  impure,  dark-coloured  syrup,  obtained  in  making  sugar  from  Saccharum 
officinarum.  U.  S. 

Of.  Syn.  THERIACA.  Treacle.  Sacchari  F^x,  Lond.  The  uncrystal- 
lized  residue  of  the  refining  of  sugar.  Br. 

Melasse,  Fr.;  Zuckersatz,  Zuokersyrup,  Oerm.;  Melazzo,  Ital.;  Molaca,  Span. 

Among  the  saccharine  principles  distinguished  by  the  chemist  are  cane  sugar, 
or  sugar  properly  so  called,  derived  from  the  sugar  cane,  the  beet,  and  the  sugar 
maple ;  glucose  or  grape  sugar,  with  which  starch  sugar,  diabetic  sugar,  the 
crystallizable  sugar  of  honey,  and  the  saccharine  matter  of  the  glucosides  are 
identical;  uncrystallizable  sugar;  sorbite,  from  the  berries  of  the  mountain  ash 
(Sorbiis  auGuparia);  lactin,  or  sugar  of  milk;  inosite,  or  sugar  of  muscular 
flesh  ;  mannite,  with  which  mushroom  sugar  is  identical ;  and  glycerin.  Glucose 
or  grape  sugar  is  conveniently  obtained  by  spreading  crystalline  honey  on  porous 
tiles,  dissolving  what  remains  on  their  surface  in  alcohol,  and  crystallizing.  The 
product  is  about  one-fourth  of  the  weight  of  the  honey.  It  is  also  largely  pre- 
pared from  starch  by  the  action  of  very  weak  sulphuric  acid  at  a  high  tempera- 
ture. (See  Am.  Journ.of  Pharm.,  Jan.  1866,  p.  1.)  Glucose,  as  obtained  from 
a  concentrated  syrup,  is  in  the  form  of  crystalline  grains ;  but,  when  crystal- 
lized from  its  alcoholic  solution,  it  has  the  shape  of  square  tables  or  cubes.  It 
is  less  sweet  than  cane  sugar.  It  is  also  less  soluble  in  water,  and  much  more 
soluble  in  alcohol.  It  has  the  sp.  gr.  1-386.  Strong  mineral  acids  hardly  act  on 
grape  sugar,  but  destroy  cane  sugar  with  facility.  On  the  other  hand,  grape 
sugar  is  destroyed  by  alkalies,  with  which  cane  sugar  forms  definite  compounds. 
Dissolved  in  water  and  subjected  to  prolonged  ebullition,  grape  sugar  under- 
goes very  little  alteration.  Its  solution  rotates  the  plane  of  polarization  of 
polarized  light  to  the  right,  and  is  capable  of  undergoing  the  vinous  fermenta- 
tion directly, without  passing  through  any  intermediate  state.  It  is  characterized, 
also,  in  boiling  solution,  by  reducing  the  potassa-tartrate  of  copper,  and  by  be- 
coming brown  by  the  action  of  the  alkalies.  The  name  of  glucosides  has  been 
given  to  certain  organic  substances  which  are  resolvable,by  the  presence  of  acids, 
or  other  slight  chemical  influence,  into  glucose  and  some  other  proximate  prin- 
ciple, as  in  the  instance  of  tannic  acid,  which  is  resolved  into  glucose  and  gallic 
acid.  Uncrystallizable  sugar  (fruit  sugar  or  chulariose),  an  isomeric  form  of 
glucose,  found  in  honey  and  the  juice  of  fruits,  is  generated  from  cane  sugar  by 
solution  in  water  or  weak  a<!ids,and  long  boiling.  Hence  it  is  present  in  molasses. 
An  aqueous  solution  of  this  sugar  turns  the  plane  of  polarization  to  the  left,  and, 
like  grape  sugar,  is  susceptible  of  the  vinous  fermentation  without  an  interme- 
diate change.  In  consequence  of  this  eflijct  on  polarized  light,  it  has  been  named 
by  the  French  chexnistsinverse  sugar(sucre  interverte);  its  rotatory  power  being 
the  reverse  of  that  of  the  sugar  from  which  it  is  produced.  Uncrystallizable  sugar 
is  transformed  into  grape  sugar,  when  it  is  made  to  assume  a  crystalline  struc- 
ture, but  not  by  mere  solidification.  (Soubeiran.)  A  solution  of  cane  sugar,  like 
that  of  grape  sugar,  has  a  rotating  power  to  the  right.  When  it  ferments,  it  is 
not,  as  is  generally  supposed,  first  con  verted  into  grape  sugar.  It  is  found  both  by 
Mitscherlich  and  Soubeiran  to  be  first  changed  into  uncrystallizable  sugar;  and, 
as  the  change  proceeds,  the  rotating  power  to  the  right  of  the  cane  sugar  gra- 
dually lessens  and  disappears,  and  is  replaced  by  the  rotating  power  to  the  left 
of  the  uncrystalhzable  sugar  formed.  Sorbin,  discovered  by  M.  Pelouze,  is  in 
perfectly  transparent  crystals,  having  the  same  taste  as  cane  sugar,  but  is  not 
susceptible  of  fermentation.  Lactin,  or  sugar  of  milk,  is  now  officinal,  (See 
Saccharum  Lactis.)  Inosite  is  a  sugar  found  in  the  juice  of  flesh.  For  a  de- 
scription of  mannite  and  glycerin,  see  the  articles  Manna  and  Glycerina. 

one  fluidounce,  and  mix  this  with  the  residue  of  the  portion  reserved.  One  fluidrachm 
of  the  fluid  extract  represents  60  grains  of  the  savine.  ( Trans,  of  Maryland  Col.  of  Pharm.f 
June,  1858.) — Note  to  the  twelfth  edition. 
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Besides  the  sugars  onumeratod,  chemical  writers  mention  duloose  (dulcilt 
or  dulcin),  a  substance  like  mannite  from  an  unknown  plant  of  Madagascar; 
phycile,  obtained  from  Protococcus  vulgaris;  (juercite,  obtained  from  acorns; 
melampyrite,  from  Melamjii/rum  vemoroxuin  and  other  Scrophularineae;  my- 
vose  or  the  sugar  of  ergot ;  iuelitose,  the  peculiar  sugar  of  Australian  mimna,  at 
first  thought  to  be  grape  sugar ;  t/whaloxe,  the  cryntallizable  {)rinciple  of  Turkish 
manna;  melizotose,  in  Hrian9on  manna;  pinite,  obtained  from  a  sugar  of  Cali- 
fornia, said  to  be  derived  from  Pintis  Laml)ertiana;  and  ;)/ia/*<?oma«nt7tf,  obtained 
from  kidney  beans  before  they  are  ripe.  Of  these  saccharine  substances,  melitose, 
trehalose,  mycose,  and  melizotoso,  though  dillering  in  some  of  their  properties 
from  cane  sugar,  agree  with  it  in  composition,  and  in  the  property  of  being  modified 
by  acids,  and  transformed  into  sugars  analogous  to  glucose.  (Berthelot,  Journ.  de 
Pkarm.,  Oct.  1858,  p.  292.)*  In  relation  to  melampyrite,  the  latest  researches 
give  reason  to  think  that  it  is  identical  withdulcite.  (Gmelin,  Handbook,  xv.  543.) 

Cane  sugar  is  manufactured  extensively  on  the  continent  of  Europe  from  the 
beet, and  in  considerable  quantities, in  Canada  and  the  northern  and  northwestern 
parts  of  the  United  States,  from  the  sap  of  the  sugar  maple  (Acer  tiaccharinum). 
In  theyear  1850,  according  to  the  census  returns,  thirty-four  millions  of  pounds  of 
crude  maple  sugar  were  made  within  the  limits  of  thoUnited  States.f  Cane  sugar 
may  also  be  obtained  from  cornstalks,  and  from  the  Chinese  sugar  cane,  or 
Sorghus  saccharatus.  The  juice  of  the  latter  contains  from  10  to  16  per  cent, 
of  sugar,  crystal! izable  and  uncrystallizable,  the  latter  greatly  predominating. 
Ilence  it  is  not  well  suited  to  produce  crystallized  sugar,  but  yields  molasses 
al)undantly.  It  also  affords  good  grain  for  bread,  and  excellent  fodder  for  do- 
mestic animals.  In  India  sugar  is  made  from  the  sap  of  different  species  of  palm. 
In  1844  more  than  GOOO  tons  of  crude  palm  sugar,  c&Wed  jag  gar y,  were  manu- 
fjK'tured.  It  is  more  easily  refined,  and  at  less  cost  than  the  sugar  from  the  cane. 
(Stevens.)  But  the  supply  of  sugar  from  these  sources  is  insignificant,  when 
compared  with  that  obtained  from  the  sugar  cane  itself,  which  is  extensively 
cultivated  in  the  East  and  West  Indies,  Brazil,  and  some  of  our  Southern  States, 
particularly  Louisiana.  This  plant  is  the  Saccharum  officinarum  of  botanists, 
and  is  the  source  of  the  officinal  sugar  of  the  Pharmacopoeias. 

Saccharum.  Sex.  Syst.  Triandria  Digynia.  —  Nat.  Ord.  Graminaceae. 

Oen.  Ch.  Calyx  two-valved,  involucred,  with  long  down.  Corolla  two- 
valved.    Willd. 

Saccharum  officinarum.  Willd.  Sp.  Plant,  i.  321 ;  Philos.  Trans.  \x\x.  201. 
The  sugar  cane  is  an  herbaceous  plant,  po.ssessing  a  jointed,  succulent  root, 
from  which  arise  several  shining,  jointed,  solid  stems,  from  an  inch  to  two  inches 
in  diameter,  and  from  six  to  twelve  feet  high,  and  containing  a  white  and  juicy 
pith.  The  colour  of  the  stem  is  yellow,  greenish-yellow,  purple,  or  striped. 
The  joints  are  about  three  inches  apart,  and  give  origin  to  the  leaves,  which 
embrace  the  stem  at  their  base,  are  three  or  four  feet  long  and  about  an  inch 
wide,  flat,  acuminate,  longitudinally  striated,  furnished  with  a  white  midrib,  gla- 
brous, finely  dentate,  and  of  a  green  colour  inclining  to  yellow.  The  flowers 
are  pinkish,  surrounded  by  a  long  silky  down,  and  disposed  in  a  large,  terminal, 
nearly  pyramidal  panicle,  composed  of  subdivided  spikes,  and  two  or  three  feet 
in  length.  The  plant  has  a  general  resemblance  to  the  Indian  corn.  Four 
varieties  are  mentioned;  1.  the  common,  with  a  yellow  stem;  2.  the  purple, 
with  a  purple  stem  and  richer  juice ;  3.  the  gigantic,  with  a  very  large  light- 
coloured  stem ;  and  4.  the  Otaheitan,  which  was  introduced  into  the  West  Indies 
from  the  island  of  Tahiti  (Otaheite)  by  Bougainville  and  Bligh,  and  is  distin- 
guished by  its  greater  height,  the  longer  intervals  between  its  joints,  and  the 
greater  length  of  the  hairs  which  surround  the  flowers. 

*  In  relation  to  the  fermentation  of  several  of  the  sugars,  in  presence  of  chalk  and  cer- 
tain animal  substances,  such  as  cheese,  &c.,  the  reader  is  referred  to  some  interesting 
observations  of  M.  Berthelot,  contained  in  the  Journ.  de  Pharm.  for  Oct.  1856. 

f  In  relation  to  the  preparation  of  maple  sugar,  see  a  paper  by  Dr.  Geo.  I).  Gibb  in 
the  Br.  Am.  Journ.  of  Med.  Sci  (July,  1851),  and  another  by  M.  J.  B.  Avequin  in  the 
Am.  Journ.  of  Pharm.  {Jan.  1858,  p.  12).— Note  to  Vie  twelfth  edition. 
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The  sugar  cane  is  cultivated  by  cuttings,  which  are  planted  in  I'ows,  and  which, 
by  giving  rise  to  successive  shoots,  furnish  five  or  six  crops  before  the  plants 
require  to  be  renewed.  At  the  end  of  a  year  the  plant  generally  flowers,  and  in 
four  or  five  months  afterwards  the  canes  are  completely  ripe,  at  which  time  they 
have  a  yellowish  colour,  and  contain  a  sweet  viscid  juice.  The  quantity  of  sugar 
which  they  yield  is  variable.  According  to  Avequin,  of  New  Orleans,  the  pro- 
portion of  cane  sugar  in  the  recent  stalk  is  about  10  per  cent.,  of  uncrystallizable 
sugar  from  3^  to  4  per  cent.  Cane  juice  is  said  to  contain  from  17  to  23  per  cent, 
of  crystallizable  sugar,  though  scarcely  7  per  cent,  is  extracted  in  practice. 

Preparation  a.nd  Purificatioyi.  The  canes,  when  ripe,  are  cut  down  close  to 
the  earth,  topped,  and  stripped  of  their  leaves,  and  then  crushed  between  ver- 
tical iron  rollers  in  a  mill.  The  juice,  constituting  90  per  cent,  of  the  cane, 
though  scarcely  50  per  cent,  is  actually  obtained,  is  of  a  pale-greenish  colour, 
sweet  taste,  and  balsamic  odour,  and  has  a  sp.  gr.  varying  from  1-033  to  I'lOG. 
As  it  runs  out  it  is  received  in  suitable  vessels,  and,  being  quickly  removed, 
is  immediately  mixed  with  lime,  in  the  form  of  milk  of  lime,  in  the  proportion 
of  about  1  part  of  the  earth  to  800  of  the  juice,  and  heated  in  a  boiler  to  140°. 
The  exact  proportion  of  the  lime  cannot  be  determined,  as  the  juice  varies  in 
quality  in  different  seasons ;  but  the  manufacturer  should  aim  at  making  the 
liquor  neutral,  or  very  slightly  alkaline.  The  gluten  and  albumen  rise  to  the 
top,  and  form  a  thick  scum,  from  underneath  which  the  liquid  is  drawn  ofl"  by 
a  cock  into  a  copper  boiler,  where  it  is  concentrated  by  heat,  the  scum  being 
carefully  skimmed  off  as  it  forms.  Filtering  the  juice  through  cloth  filters  be- 
fore heating  it  is  advantageous.  AVhen  sufficiently  concentrated,  the  juice  is 
transferred  to  shallow  vessels  called  coolers,  from  which,  when  it  assumes  a 
granular  aspect,  it  is  drawn  off  into  wooden  vessels  with  perforated  bottoms,  the 
holes  in  which  are  temporarily  plugged.  At  the  end  of  twenty-four  hours,  the 
liquid  is  strongly  agitated  with  wooden  stirrers,in  order  to  accelerate  the  granu- 
lation of  the  sugar,  which  is  completed  in  six  hours.  The  stoppers  are  now  re- 
moved, and  the  syrup  is  allowed  to  drain  off  from  the  sugar,  which  in  this  state 
is  granular,  of  a  yellowish  colour,  and  moist.  It  is  next  dried  in  the  sun,  and 
being  introduced  into  hogsheads,  forms  the  brown  sugar  of  commerce.  The 
syrup,  by  a  new  evaporation,  furnishes  an  additional  portion  of  sugar;  and  the 
liquid  which  finally  remains,  incapable  of  yielding  more  sugar  with  advantage, 
is  called  molasses.  Eight  pounds  of  the  juice  yield,  on  an  average,  one  pound 
of  brown  sugar.  In  the  process  of  extraction,  it  is  important  that  the  juice 
should  be  concentrated  by  a  moderate  heat ;  as  a  high  temperature  causes  more 
of  the  cane  sugar  to  be  converted  into  uncrystallizable  sugar,  and,  therefore,  in- 
creases the  amount  of  the  molasses.  This  conversion  takes  place  slowly,  even  in 
the  cold,  if  the  juice  is  allowed  to  stand ;  and  hence  the  importance  of  manu- 
facturing it  at  once  into  sugar.  According  to  M.  Maumene,  the  cane  sugar  in 
crude  beet  juice  may  be  preserved  without  change  by  converting  it  into  saccha- 
rate  of  lime  ;  and  he  supposes  that  this  is  true  of  all  vegetable  juices,  containing 
cane  sugar.  In  the  case  of  beet  juice,  he  recommends  the  addition  of  an  amount 
of  slaked  lime,  equal  to  half  the  weight  of  the  sugar  supposed  to  be  present; 
an  amount  which  will  be  about  5  per  cent,  of  the  weignt  of  the  juice.  When 
the  juice  is  to  be  manufactured,  the  sugar  is  set  free  by  saturating  nine-tenths 
of  the  lime  with  carbonic,  phosphoric,  or  sulphuric  acid.  (Journ.  de  Pharm., 
Nov.  1856.)  It  may  be  set  free  also  by  animal  charcoal,  which  is  now  gener- 
ally employed  for  the  purpose.  A  mode  of  evaporating  cane  juice  is  said  to 
have  been  adopted  in  Antigua  by  Mr.  Alfred  Fryer,  by  which  it  seems  that 
the  change  into  uncrystallizable  sugar  is  altogether  avoided,  and  a  great  saving 
is  thus  effected.  The  precise  steps  of  the  process  are  not  given  ;  but  it  would 
appear  to  consist  in  a  very  rapid  evaporation  to  absolute  dryness,  by  means  of 
heated  air.  The  sugar  thus  prepared  is  in  solid  mass.  (Chem.  News,  June  30, 
1865,  p.  302.) 

Brown  sugar  is  sometimes  partially  purified  by  boiling  it  with  lime-water, 
and,  after  sufficient  concentration,  allowing  the  syrup  to  crystallize  in  large  in- 
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verted  conical  vessels,  pierced  at  the  apex  and  plug^d.  The  surface  of  the  crys- 
talline mass  beinj?  covered  with  a  thin  mixture  of  clay  and  water,  the  ])luf^  is 
removed,  and  the  water  from  the  clay,  percolating  the  mass,  removes  the 
coloured  syrup,  which  flows  out  at  the  hole.  Suf?ar,  thus  prepared,  approaches 
to  the  white  state,  and  constitutes  the  clayed  sugar  of  commerce,  usually  called, 
in  this  country,  Hacami  xugar. 

There  is  no  doubt  that  a  large  proportion  of  the  sn^ar  is  lost  in  the  ordinary 
process  of  manufacture;  and  several  plans  have  been  proposed  to  prevent  this 
loss.  In  l>eceml)er,  1847,  Dr.  John  Scolfern,  of  England,  took  out  a  patent  for 
the  use  of  subacetate  of  lead  as  a  purifying  agent,  added  to  the  cane  juice  in  the 
})roportion  of  one-sixth  of  1  per  cent.  When  applied  to  cane  juice,  it  separates 
the  impurities  completely,  thus  avoiding  the  labour  of  skimming,  and  furnishes 
the  whole  of  the  sugar,  instead  of  about  one-third,  as  by  the  ordinary  proces.s. 
When  used  in  relining  operations,  it  enables  the  refiner  to  work  up  residues, 
which  would  not  furnish  sufficient  sugar  to  repay  the  cost  of  the  old  process. 
The  lead  is  fiinvUy  removed  from  the  sugar  solutions  in  the  form  of  8ul|)hite  of 
lead  by  the  action  of  sulphurous  acid  gas,  forced  through  them  by  mechanical 
means.  In  this  way  Dr.  Scoffern  alleges  that  the  whole  of  the  lead  may  be  sepa- 
rated; but  even  if  it  is  not,  he  believes  that  a  minute  proportion  of  suljihite  of 
lead  in  the  sugar  would  not  prove  injurious.  In  this  opinion  he  is  supported  by 
several  eminent  chemists  and  physicians;  but  the  position  is  controverted  by 
others  equally  eminent,  and,  we  think,  on  just  grounds ;  as  we  should  feel  doubt 
of  the  wholesomeness  of  an  aliment  so  extensively  used  as  sugar,  containing  a 
proportion  of  lead,  however  minute.  Such  is  the  view  taken  in  France,  where 
the  process  of  Dr.  Scoffern  is  prohibited.  Another  patented  process  for  the 
defecation  of  cane  juice,  and  of  the  syrups  of  sugar  refineries,  is  that  of  R.  &  J. 
Oxland,  in  which  acetate  of  alumina  is  used.  The  details  of  the  process  are 
given  in  the  Chem.  Gazette  for  Nov.  16,  1849,  to  which  the  reader  is  referred. 
M.  Melsens,  of  Brussels,  has  proposed  a  third  process,  which  consists  in  the  use 
of  bisulphite  of  lime.  This  salt  is  alleged  to  act  as  an  antiseptic,  preventing  the 
operation  of  any  ferment;  as  an  absorber  of  oxygen,  opposing  the  action  of  that 
gas  on  the  juice ;  as  a  clarifier,  rendering  insoluble  at  212°  all  coagulable  mat- 
ters ;  as  a  bleacher  of  pre-existing  colouring  matters,  and  a  preventive  of  the 
formation  of  new  ones;  and,  lastly,  as  a  substance  furnishing  a  base  to  neu- 
tralize hurtful  acids,  which  unite  with  the  lime,  displacing  the  weaker  sulphurous 
acid.  M.  Melsens  admits  that  he  has  made  his  experiments  with  cane  juice  on 
a  small  scale  only,  and,  therefore,  leaves  the  application  of  the  principles  of  his 
method  to  the  intelligence  of  the  manufacturers  themselves.  M.  Emil  Pfeifier  has 
proposed  another  refining  process,  which  consists  in  the  use  of  superphosphate 
of  lime,  an  agent  previously  recommended  by  Brande.  (See  Chem.  Oaz.,  April 
15, 1856.)  M.  Emile  Rousseau  proposes  sulphate  of  lime  as  the  best  addition 
to  saccharine  juices  in  the  manufacture  of  sugar.  This  coagulates  the  albumin- 
ous matters.  The  clear  juice  is  then  agitated  with  hydrated  peroxide  of  iron, 
which  oxidizes  and  destroys  the  colouring  matters,  and,  besides,  absorbs  the 
alkaline  and  earthy  salts,  and  removes  the  small  quantity  of  sulphate  of  lime 
remaining  in  the  solution.  (See  Am.  Journ.  of  Pharm.,  Sept.  1862,  p.  461.)  M. 
Emile  Monnier  uses  sulphurous  acid  as  the  bleaching  agent.  The  acid  is  ob- 
tained by  burning  sulphur,  and  is  conducted  into  a  chamber  which  contains 
the  sugar.  About  4  parts  of  sulphur  are  required  for  1000  of  sugar.  This  un- 
dergoes no  change  under  the  action  of  the  acid.  When  the  operation  is  com- 
pleted, the  sugar  is  dissolved  in  water,  and  the  sulphurous  acid  neutralized  by 
a  little  lime.  {Chem.  News,  May  15,  1868,  p.  234.)  M.  Reynoso  finds  alumina 
the  best  defecating  agent  that  he  has  employed  ;  having  succeeded  by  means 
of  it  in  throwing  down  almost  all  impurities  at  the  same  time  most  adhesive 
and  most  hurtful.  He  adds  the  acid  phosphate  of  alumina  to  the  cane  juice,  and 
decomposes  this  with  lime,  by  which  the  phosphate  of  lime  is  produced  and 
alumina  separated;  and  all  these,  with  some  lime  in  excess,  cause  the  elimina- 
tion of  colouring  and  nitrogenous  matters,  so  that  there  only  remain  in  the 
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liquid  some  of  the  salts  which  normally  accompany  the  sugar  in  the  juice. 
(Journ.  de  Pharm.,  4e  ser.,  ii.  232.) 

The  refining  of  brown  sugar  forms  a  distinct  branch  of  business,  and  the 
methods  pursued  have  undergone  many  improvements.  By  the  original  process, 
the  sugar  was  boiled  with  lime-water,  and  clarified  by  heating  it  with  bullocks' 
blood.  The  clarified  syrup  was  then  strained  through  cloth  filters,  whereby  it 
Avas  rendered  limpid.  It  was  next  transferred  to  a  boiler,  where  it  was  subjected 
to  ebullition  until  it  was  brought  to  a  proper  concentration ;  when  it  was  allowed 
to  cool  in  conical  moulds,  and  to  drain  for  the  separation  of  the  molasses.  This 
last  boiling  required  to  be  continued  so  long,  that  the  action  of  the  fire  and  air 
frequently  decomposed  the  sugar  to  such  an  extent  as  to  cause  a  loss  of  25  per 
cent,  in  molasses.  This  disadvantage  led  to  the  abandonment  of  prolonged 
boiling;  and  now  the  sugar  refiners  boil  the  syrup  in  shallow  boilers,  which  are 
suspended  in  such  a  way  as  to  admit  of  their  being  emptied  with  the  greatest 
quickness,  without  putting  out  the  fire. 

The  process  of  refining  was  still  further  improved  by  Messrs.  Philip  Taylor  • 
and  Howard.  The  former  introduced  the  improvement  of  heating  the  syrup 
with  great  rapidity,  by  means  of  steam  made  to  pass  through  a  series  of  tubes 
traversing  the  boiler  ;  and  the  latter  devised  the  plan  of  causing  the  syrup  to 
boil  under  a  diminished  pressure,  created  by  a  suction  pump,  set  in  motion  by 
a  steam  engine,  while  it  was  heated  by  steam  circulating  round  the  boiler.  In 
this  way,  the  syrup  was  made  to  boil  at  a  lower  temperature,  and  with  a  di- 
minished contact  of  the  air;  and  the  loss  of  cane  sugar  by  its  conversion  into 
uncrystallizable  sugar  was  in  a  great  measure  avoided. 

After  the  syrup  is  sufficiently  concentrated  by  any  one  of  these  methods,  it  is 
transferred  to  coolers,  where  it  is  agitated  to  cause  it  to  granulate.  In  this  state 
it  is  poured  into  unglazed  earthenware  moulds  of  a  conical  shape,  with  a  hole 
in  the  apex,  which  is  stopped  with  a  paper  plug.  The  moulds  are  placed,  with 
the  apex  downwards,  above  stone-ware  pots,  intended  to  receive  the  uncrystal- 
lizable syrup.  When  the  mass  has  completely  concreted,  the  moulds  are  un- 
stopped, to  allow  the  coloured  syrup  to  drain  off.  To  separate  the  remains  of  this 
syrup,  the  operation  called  claying  is  performed.  This  consists  in  removing 
from  the  base  of  the  loaf  a  layer  of  the  sugar,  about  an  inch  thick,  and  replacing 
it  with  pure  sugar  in  powder,  which  is  covered  with  a  mixture  of  pipe  clay  and 
water  of  about  the  consistence  of  cream.  The  water  gradually  leaves  the  clay, 
dissolves  the  pure  sugar,  and  percolates  the  mass  as  a  pure  syrup,  removing  in 
its  progress  the  coloured  syrup.  Sometimes  the  purification  is  performed  with- 
out the  use  of  clay,  by  allowing  a  saturated  solution  of  pure  sugar  to  percolate 
the  loaf.  When  all  the  coloured  syrup  is  removed,  the  loaf  is  taken  out  of  the 
mould  and  placed  in  stoves  to  dry.  It  now  constitutes  white  ov purified  sugar. 
The  syrup  which  drains  from  the  loaves  contains  a  considerable  quantity  of  cane 
sugar,  and  is  used  in  subsequent  operations.  The  syrups  of  lowest  quality  are 
employed  in  forming  inferior  white  sugar,  from  which  a  syrup  finally  drains, 
containing  so  little  cane  sugar  as  not  to  repay  the  expense  of  extracting  it. 
This  constitutes  sugar-house  molasses.  Good  brown  sugar,  in  the  process  of 
refining,  yields  about  10  per  cent,  of  white  sugar. 

The  application  of  animal  charcoal  to  the  refining  of  sugar  is  now  very  ex- 
tensive, not  less  than  5000  tons  of  charred  bones  being  used  for  this  purpose 
annually  in  the  Clyde  refineries,  in  Scotland.  For  valuable  practical  remarks 
on  the  use  of  this  agent  in  the  purification  of  sugar,  the  reader  is  referred  to  a 
paper  by  Dr.  Wallace  in  the  Transactions  of  the  Philosophical  Society  of  GlaS' 
gow,  copied  in  the  American  Journal  of  Pharmacy  {^Q\it.  1868,  p.  425). 

Commercial  History.  Cane  sugar  was  known  to  the  ancients.  It  was  origin- 
ally obtained  from  India,  where  it  was  extracted  from  the  sugar  cane.  About 
the  period  of  the  Crusades,  the  Venetians  brought  it  to  Europe ;  but,  at  that 
time,  it  was  so  scarce  and  costly  as  to  be  used  exclusively  as  a  medicine.  Upon 
the  discovery  of  the  Cape  of  Good  Hope  and  the  maritime  route  to  the  East 
Indies,  the  commerce  in  sugar  passed  into  the  hands  of  the  Portuguese.  Sub- 
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Benuontly,  tho  cultivation  of  tho  cano  extendod  to  Arabia,  Egypt,  Sicily,  Spain, 
anil  the  Canaries,  and  finally,  upon  the  discovery  of  the  new  world,  to  America, 
where  it  was  pursued  with  tho  greatest  success,  and  continues  to  be  so.  In 
America  it  is  produced  most  abundantly  in  the  West  Indies,  which  supply  tho 
greater  part  of  tho  consumption  of  Europe,  little  comparatively  being  taken 
thither  from  Brazil  or  the  East  Indies.  Tho  consumption  of  tho  United  States, 
before  the  late  war,  was  more  than  half  sui)plied  by  Louisiana  and  some  of  the 
neighbouring  States.  The  crop  of  sugar  of  Louisiana,  in  1847,  was  estimated 
at  240,000  hogsheads;  in  1853,  at  322,000.  The  crop  of  Cuba  for  the  latter 
year  is  supposed  to  have  reached  000,000  hogsheads.  Latterly,  our  planters 
have  introduced  into  Louisiana  the  variety  of  cane  called  tho  Otaheitan  cane, 
which  is  hardier  and  more  productive  than  the  common  cane,  and  better  suited 
to  the  climate  of  our  Southern  States. 

Properties.  Sugar,  in  a  pure  state,  is  a  solid  of  a  peculiar  grateful  taste,  per- 
manent in  tho  air,  phosphorescent  by  friction,  and  of  the  sp.gr.  16.  It  dissolves 
readily  in  half  its  weight  of  cold  water,  and  to  almost  an  unlimited  extent  in 
boiling  water.  Tho  solution,  when  thick  and  ropy,  is  called  syrup.  An  aqueous 
solution  of  sugar,  kept  in  a  warm  place,  has  the  property  of  corroding  iron,  par- 
tially immersed  in  it,  just  above  the  line  where  the  surface  of  the  liquid  touches 
the  metal;  and  the  solution  itself  becomes  impregnated  with  protoxide  of  iron, 
and  of  a  deep  red-brown  colour.  A  similar  effect  is  produced  on  lead;  but  zinc 
and  copper  are  but  slightly  acted  on.  (Dr.  J.  H.  Gladstone,  Annals  of  Phar- 
macy, iii.  208.)  A  solution  of  sugar  possesses  the  property  also  of  dissolving  a 
large  quantity  of  hydrate  of  lime,  forming  a  compound,  called  syrup  of  lime. 
When  a  concentrated  syrup  is  gently  heated,  and  spirit  added  to  it,  the  liquid, 
on  cooling,  forms  white  semi-transparent  crystals  of  hydrated  sugar,  having  the 
shape  of  oblique  four-sided  prisms,  and  called  sugar-candy.  Sugar  is  nearly  in- 
soluble in  absolute  alcohol,  but  dissolves  in  four  times  its  weight  of  boiling  alco- 
hol, of  the  sp.  gr.  0'83.  When  heated  to  365°,  it  melts  into  a  viscid,  colourless 
liquid,  which,  on  being  suddenly  cooled,  forms  a  transparent  amorphous  mass, 
cd\\^n\  barley  sugar.  At  a  higher  temperature  (between  400°  and  420°)  it  loses 
two  eqs.  of  water,  and  is  converted  into  a  black  porous  mass,  having  a  high 
lustre,  called  caramel.*  At  a  still  higher  heat  it  yields  combustible  gases,  car- 
bonic acid,  empyreumatic  oil,  and  acetic  acid;  and  there  remains  one-fourth  of 
its  weight  of  charcoal,  which  burns  without  residue.  Sugar  renders  the  fixed 
and  volatile  oils  to  a  certain  extent  miscible  with  water,  and  forms  with  the 
latter  an  imperfect  combination,  called  in  pharmacy  oleosaccharum.  When  in 
solution,  it  is  not  precipitated  by  subacetate  of  lead,  a  negative  property  which 
distinguishes  it  from  most  other  organic  principles. 

Tests.  Cane  sugar  may  be  distinguished  from  grape  sugar  by  Trommer's  test, 
which  consists  in  the  use  of  sulphate  of  copper  and  caustic  potassa.  If  a  solu- 
tion of  cane  sugar  be  mixed  with  a  solution  of  sulphate  of  copper,  and  potassa 
be  added  in  excess,  a  deep-blue  liquid  is  obtained,  which,  on  being  heated,  lets 
fall,  after  a  time,  a  little  red  powder.  A  solution  of  grape  sugar,  similarly 
treated,  yields,  by  heat,  a  copious  greenish  precipitate,  which  rapidly  changes 
to  scarlet,  and  eventually  to  dark-red.  l*rof.  Biittger  finds  that,  when  a  liquid 
containing  grape  sugar  is  boiled  with  carbonate  of  soda  and  some  basic  nitrate 
of  bismuth,  a  gray  coloration  or  blackening  of  reduced  bismuth  is  produced. 
Cane  sugar,  similarly  treated,  has  no  effect  on  the  test.  Dr.  Donaldson's  test 
for  sugar  in  the  animal  fluids  is  formed  of  5  parts  of  carbonate  of  soda,  5  of 
caustic  potassa,  6  of  bitartrate  of  potassa,  4  of  sulphate  of  copper,  and  32  of 
distilled  water.  A  few  drops  of  this  solution,  being  added  to  an  animal  fluid, 

*  A  colouring  substance  called  caramel  brown  is  now  largely  manufactured  from  sugar 
by  decomposing  it  by  means  of  heat  carefully  applied,  with  manipulations  calculated  to 
ensure  a  uniform  product.  It  is  in  the  form  either  of  a  stilf  paste,  in  which  it  is  used  for 
colouring  leather,  or  in  that  of  a  syrup,  for  colouring  liquius.    For  the  precise  mode  of 

f  reparation,  see  a  paper  by  Mr.  Thos.  Sherlock  in  the  Chemical  Newfi  for  June  7,  1867 
p.  282).     It  may  be  made  either  from  cane  sugar,  molasses,  or  glucose.  {^Note  to  the  thir- 
teenth edition.) 
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and  the  mixture  heated  over  a  spirit-lamp,  a  yellowish-green  colour  is  developed, 
if  sugar  be  present.  J.  Horsley's  test  for  sugar  in  diabetic  urine  is  an  alkaline 
solution  of  chromate  of  potassa,  a  few  drops  of  which,  boiled  with  the  urine, 
will  make  it  assume  a  deep  sap-green  colour.  M.  J.  Nickles  points  out,  in  the 
bichloride  of  carbon,  obtained  by  decomposing  sulphide  of  carbon  by  chlorine 
and  aqueous  vapour,  a  new  test  for  distinguishing  glucose  and  cane  sugar. 
This  test  mixed  with  cane  sugar  in  a  glass  tube,  kept  for  some  time  near  212°, 
causes  a  darkening  of  the  sugar,  gradually  increasing  till  it  becomes  black. 
Glucose  undergoes  no  such  change.  (Journ.  de  Fharm.,  4e  ser.,  iii.  119.) 

Action  of  Acids  and  Alkalies,  &c.  The  mineral  acids  act  differently  on  cane 
sugar,  according  as  they  are  concentrated  or  dilute.  Strong  nitric  acid,  with 
the  assistance  of  heat,  converts  it  into  oxaHc  acid.  (See  Oxalic  Acidm  PartlW.) 
The  same  acid,  when  weak,  converts  it  into  saccharic  acid,  confounded  by 
Scheele  with  malic  acid.  Concentrated  muriatic  or  sulphuric  acid  chars  it.  Di- 
luted muriatic  acid,  when  boiled  with  cane  sugar,  converts  it  into  a  solid,  brown, 
gelatinous  mass.  Weak  sulphuric  acid,  by  a  prolonged  action  at  a  high  tem- 
perature, converts  cane  sugar,  first  into  uncrystallizable  sugar,  afterwards  into 
gi'ape  sugar,  and  finally  into  two  substances,  analogous  to  ulmin  and  ulmic  acid, 
called  sacchulmin  and  sacchulmic  acid.  Vegetable  acids  are  supposed  to  act 
in  a  similar  way.  Mauraene  has  found  that  cane  sugar  undergoes  the  change 
into  uncrystallizable  sugar  when  kept  for  a  long  time  in  aqueous  solution,  as 
well  as  when  heated  with  acids.  When  the  boiling  with  acids  is  prolonged  for 
several  days  in  open  vessels,  oxygen  is  absorbed,  and,  besides  sacchulmin  and 
sacchulmic  acid,  formic  acid  is  generated.  Soubeiran  admits  the  change  of  the 
uncrystallizable  into  grape  sugar,  but  attributes  it  to  a  molecular  transformation 
of  the  sugar,  independently  of  the  action  of  the  acid;  as,  according  to  his  ob- 
servation, the  conversion  takes  place  only  after  rest.  In  confirmation  of  his 
views,  this  chemist  states  that  he  found  the  same  changes  to  be  produced  by 
boiling  sugar  with  water  alone. 

Cane  sugar  unites  with  the  alkalies  and  some  of  the  alkaline  earths,  forming 
definite  combinations  which  render  the  sugar  less  Hable  to  change.  It  also  unites 
with  protoxide  of  lead.  Boiled  for  a  long  time  with  aqueous  solutions  of  po- 
tassa, lime,  or  baryta,  the  liquid  becomes  brown,  formic  acid  is  produced,  and 
two  new  acids  are  generated ;  one  brown  or  black  and  insoluble  in  water,  called 
melassic  acid,the  other  colourless  and  very  soluble,  named  glucic  acid.  Alka- 
lies and  the  alkaline  earths  are  said  to  lessen  the  rotatory  power  of  sugar  in 
relation  to  polarized  light;  but  the  sugar  recovers  its  original  power  when  the 
alkali  is  saturated.  {Journ.de  Pharm..,iQ  ser.,  iv.  314.) 

The  account  above  given  of  the  action  of  acids  and  alkalies  on  cane  sugar 
explains  the  way  in  which  lime  acts  in  the  manufacture  and  refining  of  sugar. 
The  acids,  naturally  existing  in  the  saccharine  juice,  have  the  effect  of  convert- 
ing the  cane  sugar  into  uncrystallizable  sugar,  by  which  a  loss  of  the  former  is 
sustained.  The  lime,  by  neutralizing  these  acids,  prevents  that  result.  An  excess 
of  lime,  however,  must  be  carefully  avoided;  as  it  injures  the  product  of  cane 
sugar  both  in  quantity  and  quality.  The  change  in  sugar  which  precedes  fer- 
mentation, namely,  the  conversion  of  cane  sugar  into  the  uncrystallizable  kind, 
points  to  thenecessity  of  operating  on  the  juice  before  that  process  sets  in;  and 
hence  the  advantage  of  grinding  canes  immediately  after  they  are  cut,  and  boil- 
ing the  juice  with  the  least  possible  delay. 

The  following  is  a  description  of  the  several  forms  of  sugar  in  common  use, 
including  the  two  ofiicinal  varieties. 

Purified  or  white  sugar,  as  obtained  on  a  large  scale,  is  in  concrete,  some- 
what porous  masses,  called  loaves,  consisting  of  an  aggregate  of  small  crystalline 
grains.  When  carefully  refined,  it  is  brittle  and  pulverulent,  perfectly  white, 
inodorous,  and  possessed  of  the  pure  saccharine  taste.  Cane  sugar  is  sometimes 
adulterated  with  starch  sugar,  which  may  be  detected  by  adding  to  a  concen- 
trated solution  of  the  suspected  sugar,  first  a  small  portion  of  fused  potassa,  and 
afterwards,  at  the  boiling  temperature,  a  few  drops  of  nitrate  of  cobalt.    This 
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test,  if  the  cane  suprar  bo  pure,  will  produce  a  violet-bluo  precipitate,  a  reaction 

freventetl  by  the  presence  of  a  HUiali  proportion  of  Htarch  su^ar.  (Dr.G.  lieich.)* 
udigo  is  said  to  be  sonietinies  added  by  refiners  to  the  purified  sugar  to  give 
increased  brilliance  to  its  whiteness.  In  such  instances,  when  the  sugar  is  used 
in  preparing  syrup,  the  foam  which  forms  on  the  surface  assumes  a  blue  colour, 
on  exposure  to  the  air.  {Juuru.  de  I'harm.,  4e  ser.,  ii.  128.) 

Unpurified  or  brown  sugar  is  in  tlie  form  of  a  coar.se  powder,  more  or  le88 
moist  and  sticky,  consisting  of  shining  crystalline  grains  intermixed  with  lumps, 
having  an  orange-yellow  colour  more  or  less  deep,  a  sweet,  cloying  taste,  and 
heavy  peculiar  smell.  It  varies  very  much  in  quality.  The  best  sort  is  nearly 
dry,  in  large  sparkling  grains  of  a  clear  yellow  colour,  and  possesses  much  lesfl 
smell  than  the  inferior  kinds.  It  consists  of  cane  sugar,  associated,  according  to 
Messrs.  Alexander  and  Morfit,  with  variable  quantities  of  hygroscopic  moisture, 
uncrystallizable  sugar,  gum,  albumen,  extractive,  saline  matter,  and  insoluble 
organic  and  inorganic  substances.  (Chem.  Gaz.,  April  15, 1858, p.  153.)  Among 
the  inorganic  substances  is  a  small  proportion  of  lime.  By  keeping  it  becomes 
soft  and  gummy,  and  less  sweet,  a  change  attributed  to  the  lime. 

Molasses  is  of  two  kinds,  the  West  India  and  sugar-house.  West  India  mo- 
lasses is  a  black  ropy  liquid,  of  a  peculiar  odour,  and  sweet  empyreumatic  taste. 
When  mixed  with  water  and  with  the  skimmingsof  the  vessels  used  in  the  manu- 
facture of  sugar,  it  forms  a  liquor,  which,  w^hen  fermented  and  distilled,  yields 
rum.  Sugar-house  violasses  has  the  same  general  appearance  as  the  West 
India,  but  is  thicker,  and  has  a  different  flavour.  Its  sp.gr.  is  about  1*4,  and  it 
contains  about  75  per  cent,  of  solid  matter.  Both  kinds  of  molasses  consist  of 
uncrystallizable  sugar,  more  or  less  cane  sugar  which  has  escaped  separation  in 
the  process  of  manufacture  or  refining,  and  gummy  and  colouring  matter.  When 
the  molasses  from  cane  sugar  is  treated  with  a  boiling,  concentrated  solution  of 
bichromate  of  potassa,  and  boiled,  a  violent  reaction  takes  place,  and  the  liquid 
becomes  green ;  but  if  it  be  adulterated  with  only  an  eighth  of  starch  sugar  mo- 
lasses, the  reaction  is  prevented,  and  the  colour  is  not  changed.  (Dr.  G.  Beich.) 

Composition.  The  following  formulas  express  the  composition  of  the  different 
varieties  of  sugar,  so  far  as  known.  Gane  sugar,  C,jHjjO  ,.  Of  the  same  com- 
position are  mycose,  melitose,  melizotose,  and  trehalose,  which,  as  before  stated, 
constitute  a  group  closely  analogous  to  cane  sugar,  though  differing  in  some  of 
their  properties.  The  formula  of  glucose  or  grape  sugar  is  Cj^Hj^O,,;  and  un- 
crystallizable sugar,  also  named  variously  chulariose,  inverse  sugar,  and  levu- 
lose,  which  is  characterized  by  a  left  rotatory  power  in  reference  to  polarized 
light,  has  the  same  composition.  With  these  also  agree  sorbite  and  inosite. 
The  formula  of  mannite  and  of  dulcite  (dulcin  or  dulcose)  is  Cj^H  ^O,,. 

3fed.  and  Fharm.  Uses,  &c.  The  uses  of  sugar  as  an  aliment  and  condiment 
are  numerous.    It  is  nutritious,  but  not  capable  of  supporting  life  when  taken 

*  Estimation  of  Cane  Sugar  and  Glucose.  The  aqueous  solution  of  a  mixture  of  ferridcy- 
anide  of  potassium  f  red  prussiate  of  potassa),  with  half  its  weight  of  hydrate  of  potassa, 
has  no  chemical  action  on  a  solution  of  cane  sugar,  cold  or  hot,  yet  communicates  to  it, 
even  in  very  small  proportion,  a  decided  and  persistent  yellowness.  With  a  solution  of 
glucose  or  grape  sugar  it  loses  its  colour  slowly  if  cold,  and  more  rapidly  as  the  tempera- 
ture is  raised.  If  a  few  drops  be  added  to  a  solution  of  glucose  at  140°,  the  yellow  colour 
at  first  produced  very  soon  disappears,  and,  if  the  heatue  raised  to  170°,  is  immediately 
destroyed.  If  now  the  addition  continue  to  be  made,  the  colour  will  continue  to  disappear 
80  long  as  any  of  the  glucose  remains.  By  experiment  it  was  ascertained  that  10-98 
grammes  of  the  ferridcyanide  were  sufficient  to  destroy  1  gramme  of  sugar  converted  by 
muriatic  acid  into  glucose.  A  normal  solution  may  be  made  by  mixing  1098  grammes  of 
the  ferridcyanide  with  6'50  grammes  of  hydrate  of  potassa  and  dissolving  this  in  100  cubic 
centimetres  of  water.  Suppose  a  mixture  of  cane  sugar  and  glucose  to  be  tested.  Dissolve 
1  gramme  of  it  in  40  cubic  centimetres  of  water,  heat  to  160°  F.,  and  add  one-tenth  of  the 
normal  solution.  If  there  is  much  glucose  the  colour  disappears;  in  which  case  the  solu- 
tion is  to  be  added  by  cubic  centimetres  till  the  colour  ceases  to  disappear.  As  many 
centimetres  of  the  normal  liquid  as  are  used,  so  many  hundredths  of  the  10-98  grammes 
of  the  ferridcyanide,  and  of  course  of  one  gramme  of  glucose,  will  have  been  consumed,  in- 
dicating thatquantity  of  the  latter  in  the  mixture.  (Gentele,  Jowm.  rfePAafTn.,  Mars,  1860, 
p.  208.)— Note  to  the  twelfth  edition. 
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exclusively  as  aliment,  on  account  of  the  absence  of  nitrogen  in  its  composition. 
It  is  a  powerful  antiseptic,  and  is  used  for  preserving  meat  and  fish  ;  for  Virhich 
purpose  it  possesses  the  advantage  of  acting  in  a  much  less  quantity  than  is 
requisite  of  common  salt,  and  of  not  altering  the  taste,  or  impairing  the  nutri- 
tious qualities  of  the  aliment.  Prof.  Marchand  has  ascertained  that  a  solution 
of  sugar  has  no  action  on  the  teeth  out  of  the  body.  It  may  hence  be  inferred 
that  the  popular  notion  that  sugar  is  injurious  to  the  teeth  is  unfounded. 

The  medical  properties  of  sugar  are  those  of  a  demulcent ;  and  as  such  it  is 
much  used  in  catarrhal  affections,  in  the  form  of  candy,  syrup,  &c.  According 
to  M.  Provengal,  it  acts  as  a  powerful  antaphrodisiac,  when  taken  in  the  quan- 
tity of  a  pound  or  more  daily,  dissolved  in  a  quart  of  cold  water.  For  an  ac- 
count of  the  supposed  therapeutic  power  of  the  vapour  of  boiling  cane  juice,  iu 
bronchitis  and  incipient  consumption,  applied  by  living  in  a  sugar-house,  the 
reader  is  referred  to  the  papers  of  Dr.  S.  A.  Cartwright,  of  New  Orleans,  con- 
tained in  the  47th  and  51st  volumes  of  the  Boston  Med.  and  Surg.  Journal. 
In  pharmacy  sugar  is  employed  to  render  oils  miscible  with  water,  to  cover  the 
taste  of  medicines,  to  give  them  consistency,  to  preserve  them  from  change,  and 
to  protect  certain  ferruginous  preparations  from  oxidation.  Accordingly  it 
enters  into  the  composition  of  the  compound  infusion  of  roses,  of  several  mix- 
tures, pills,  and  powders,  of  many  fluid  extracts,  syrups,  confections,  and  of 
all  the  troches.  Molasses  is  used  for  forming  pills,  for  which  it  is  well  fitted, 
preserving  them  soft  and  free  from  mouldiness,  on  account  of  its  retentiveness 
of  moisture  and  antiseptic  qualities. 

The  influence  of  sugar  in  preventing  changes  in  organic  substances  may  be 
ascribed  to  an  extraordinary  osmotic  power  in  its  solutions,  by  which  infusoria 
and  all  other  of  the  lower  forms  of  life,  to  which  fermentative  processes  are 
now  generally  ascribed,  are  almost  instantly  destroyed;  the  organism  collaps- 
ing through  the  rapid  exosmose  of  its  fluids  into  the  saccharine  medium,  AH 
the  different  kinds  of  sugar  susceptible  of  the  alcoholic  fermentation  have 
this  power.  (Dr.  Louis  Mandl,  Archives  Gen.  de  Med.,  be  ser.,  xvi.  49,  Juillet, 
1860.) 

Off.  Prep,  of  Saccharum.  Ferri  Carbonas  Saccharata,  Br.;  Liquor  Calcis 
Saccharatus,  Br.;  Syrupus.  B. 

SACCHARUM  LACTIS.  U.S.,  Br. 
Sugar  of  Milk. 

A  crystalline  substance  obtained  from  whey.  U.  S.  O^JI^fi,^^.  Crystallized 
sugar  obtained  from  the  whey  of  milk  by  evaporation.  Br. 

Lactose;  Sucre  de  lait,  F?-.;  Milchzucker,  Germ. 

Sugar  of  milk,  or  lactin,  is  found  only  in  milk,  of  which  it  forms  about  5  per 
cent.  (BoussingauU.)  It  is  manufactured  largely  in  Switzerland  and  the  Bava- 
rian Alps,  as  an  article  of  food  and  for  medicinal  purposes.  In  preparing  it,  milk 
is  first  coagulated  by  the  addition  of  a  little  dilute  sulphuric  acid,  and  the  result- 
ing whey  is  evaporated  to  a  syrupy  consistence,  and  set  aside  for  several  weeks, 
in  a  cool  place,  to  crystallize.  The  crystals,  which  constitute  the  sugar  of  milk, 
are  then  decolorized  by  animal  charcoal  and  repeated  crystallizations.* 

Sugar  of  milk  is  a  hard,  somewhat  gritty,  white  substance,  crystallized  in  four- 
sided  prisms,  and  possessing  a  slightly  sweet  taste.  In  commerce  it  sometimes 
occurs  in  cylindrical  masses,  in  the  axis  of  which  is  a  cord,  around  which  the 
crystals  have  been  deposited.  It  dissolves  slowly  in  six  parts  of  cold  and  three 
of  boiling  water,  without  forming  a  syrup.  It  is  insoluble  in  ether,  and  but 
slightly  soluble  in  alcohol.  Its  sp.  gr.  is  1-54.  It  is  not  susceptible  of  the 
vinous  fermentation  by  the  direct  influence  of  yeast;  but,  after  the  action  of 
dilute  acids,  which  first  convert  it  into  grape  sugar,  it  is  capable  of  furnishing 

*  For  a  method  of  estimating  the  proportion  of  lactin  in  milk,  see  an  article  by  M. 
Poggiale  in  the  Journ.  de  Pharm.,  Aout,  1858,  p.  130. 
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n  spirituous  liquor.  It  is  woU  known  that  both  mares'  and  cows'  milk,  after 
lH'c-()njiiij?  Bour,  is  ca|)abU;  of  foriiiinj?  au  intoxicatinjf  drink  by  fermentatiou. 
By  tlie  action  of  nitric  acid,  sujjnr  of  milk  is  converted  into  nmcic  (sacchlac- 
tic)  acid.  When  anhydrous  it  consists  of  C„H„()„;  when  crystallized,  of 
C„n„0,,-f- HO.  (Htaedeler  and  Krauae.)  These  formulas  make  anhydrous 
sugar  of  milk  i.somcric  with  cane  su^ar,  and  the  crystallized  with  anhydrous 
grape  sugar.  Fudakowski  has  ascertained  that  8u;?ar  of  milk,  when  treated 
with  W(!ak  sulphuric  acid,  is  divided  into  two  peculiar  saccharine  bodies  ;  one 
crystallizable,  and  jireviously  noticed  by  Pasteur  (Complex  Rendm,  xlii.  347), 
the  other  is  new.  The  latter  is  more  soluble  in  alcohol  than  the  former,  has  a 
sweeter  taste,  ferments  more  easily,  crystallizes  in  prisms,  while  the  former  is 
tabular,  and  has  a  different  pohirizinj,'  action.  {Journ.  de  Fharm.,  4e  ser.,  v. 
479;  from  Zt'its<-hr.  fiir  Chem.,  1807,  p.  32. J 

Sugar  of  milk  has  been  proposed  by  Dr.  Turnbull,  of  England,  as  a  non- 
nitrogenous  article  of  diet,  in  consumption  and  other  pulmonary  diseases.  Dr. 
Ruschenberger  used  it  with  good  effect  as  nourishment  in  a  case  of  extreme 
irritability  of  stomach,  following  profuse  loss  of  blood  from  menon'hagia. 
(  Trans,  of  the  Philad.  Col  of  Fhys. ,  ii.  48.)  B. 

SAGO.  U.S. 
Siigo. 

The  prepared  fecula  of  the  pith  of  Sagus  Rumphii,  and  of  other  species  of 
Sagus.  U.S. 

Sngou,  Fr.;  Sago,  Oerm.,  Ital.;  Sagu,  Span. 

Numerous  trees,  inhabiting  the  islands  and  coasts  of  the  Indian  Ocean,  con- 
tain a  farinaceous  pith,  which  is  applied  to  the  purposes  of  nutriment  by  the 
natives.  Such  are  Sagit-H  Rumphii,  Sagus  laevis,  Sagus  Ruffi-a,  Saguerus  Rum- 
phii, and  Phoenix  farinifera,  belonging  to  the  family  of  palms;  and  Cycas 
circinalis,  Cycas  revoluta,  and  Zamia  lanuginosa,  belonging  to  the  Gycadaceae. 
Of  these  Sagus  Rumphii,  Sagus  laevis,  and  Saguerus  Rumphii  probably  con- 
tribute to  furnish  the  sago  of  commerce.  Crawford,  in  his  History  of  the  Indian 
Archipelago,  states  that  it  is  derived  exclusively  from  Metroxylon  Sagu,  iden- 
tical with  Sagus  Rumphii ;  but  Roxburgh  ascribes  the  granulated  sago  to  S. 
leevis,  and  one  of  the  finest  kinds  is  said  by  Dr.  Hamilton  to  be  produced  by  the 
Saguerus  Rumphii  of  Roxburgh.  The  farinaceous  product  of  the  different  spe- 
cies of  Cycas,  sometimes  called  Japan  sago,(ioe?,  not  enter  into  general  com merce. 

Saous.   Sex.  Syst.  Monoecia  Hexandria. — Nat.  Ord.  Palmaceaj. 

Oen.  Gh.  Common  spathe  one-valved.  Spadix  branched.  Male.  Calyx 
tliree-leaved.  Corolla  none.  Filaments  dilated.  Female.  Calyx  three-leaved, 
with  two  of  the  leaflets  bifid.  Corolla  none.  Style  very  short.  Stigma  simple. 
Nut  tessellated-imbricated,  one-seeded.  Willd. 

Sagus  Rumphii.  Willd.  Sp. Flant.  iv.  404;  Carson,  Illust.of  Med.  Bot.  ii.  44, 
pi.  88.  The  sago  palm  is  one  of  the  smallest  trees  of  its  family.  Its  extreme 
height  seldom  exceeds  thirty  feet.  The  trunk  is  proportionably  very  thick,  quite 
erect,  cylindrical,  covered  with  the  remains  of  the  old  leafstalks,  and  surrounded 
by  a  beautiful  crown  of  foliage,  consisting  of  numerous,  very  large,  pinnate 
leaves,  extending  m  all  directions  from  the  summit,  and  curving  gracefully 
downwards.  From  the  basis  of  the  leaves  proceed  long,  divided  and  subdivided 
flower  and  fruit-bearing  s[)adices,  having  smooth  branches.  The  fruit  is  a  round- 
ish nut,  covered  with  a  checkered  imbricated  coat,  and  containing  a  single  seed. 

The  tree  is  a  native  of  the  East  India  islands,  growing  in  the  Peninsula  of 
Malacca,  Sumatra,  Borneo,  Celebes,  the  Moluccas,  and  a  part  of  New  Guinea. 
It  flourishes  best  in  low  and  moist  situations.  Before  attaining  maturity,  the 
stem  consists  of  a  shell,  usually  about  two  inches  thick,  filled  with  an  enormous 
volume  of  spongy  medullary  matter  like  that  of  elder.  This  is  gradually  absorbed 
after  the  appearance  of  fruit,  and  the  stem  ultimately  becomes  hollow.  The 
greatest  age  of  the  tree  is  not  more  than  thirty  years.    Large  quantities  of  a 
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kind  of  sugar  called  jaggary  are  procured  from  its  juice.  At  the  proper  period 
of  its  growth,  when  the  medullary  matter  is  fully  developed,  and  has  not  yet 
begun  to  diminish,  the  tree  is  felled,  and  the  trunk  cut  into  billets  six  or  seven 
feet  long,  which  are  split  in  order  to  facilitate  the  extraction  of  the  pith.  This 
is  obtained  in  the  state  of  a  coarse  powder,  which  is  mixed  with  water  in  a 
trough,  having  a  sieve  at  the  end.  The  water,  loaded  with  farina,  passes 
through  the  sieve,  and  is  received  in  convenient  vessels,  where  it  is  allowed 
to  stand  till  the  insoluble  matter  has  subsided.  It  is  then  strained  off;  and  the 
farina  which  is  left  may  be  dried  into  a  kind  of  meal,  or  moulded  into  whatever 
shape  may  be  desired.  For  the  consumption  of  the  natives  it  is  usually  formed 
into  cakes  of  various  sizes,  which  are  dried,  and  extensively  sold  in  the  islands. 
The  commercial  sago  is. prepared  by  forming  the  meal  into  a  paste  with  water, 
and  rubbing  it  into  grains.  It  is  produced  in  the  greatest  abundance  in  the  Mo- 
luccas, but  of  the  finest  quality  on  the  eastern  coast  of  Sumatra.  The  Chinese 
of  Malacca  refine  it  so  as  to  give  the  grains  a  fine  pearly  lustre.  Malcolm  states 
that  it;  is  also  refiined  in  large  quantities  at  Singapore.  In  this  state  it  is  called 
pearl  sago,  and  is  in  great  repute.  It  is  said  that  not  less  than  five  or  six  hun- 
dred pounds  of  sago  are  procured  from  a  single  tree.  (Crawford.) 

Fearl  sago  is  that  which  is  now  generally  used.  It  is  in  small  grains,  about 
the  size  of  a  pin's  head,  hard,  whitish,  of  a  light-brown  colour,  in  some  instances 
translucent,  inodorous,  and  with  little  taste.  It  may  be  rendered  perfectly  white 
by  a  solution  of  chloride  of  lime.  Common  sago  is  in  larger  and  browner  grains, 
of  more  unequal  size,  of  a  duller  aspect,  and  frequently  mixed  with  more  or  less 
of  a  dirty-looking  powder. 

Sago  meal  is  imported  into  England  from  the  East  Indies  ;  but  we  have  met 
with  none  in  the  markets  of  this  country.  It  is  in  the  form  of  a  fine  amylaceous 
powder,  of  a  whitish  colour,  with  a  yellowish  or  reddish  tint,  and  of  a  faint  but 
somewhat  musty  odour. 

Common  sago  is  insoluble  in  cold  water,  but  by  long  boiling  unites  with  that 
liquid,  becoming  at  first  soft  and  transparent,  and  ultimately  forming  a  gelati- 
nous solution.  Pearl  sago  is  partially  dissolved  by  cold  water,  probably  owing 
to  heat  used  in  its  preparation.  Chemieally  considered,  it  has  the  characters  of 
starch.  Under  the  microscope  the  granules  of  sago  meal  appear  oval  or  ovate, 
and  often  truncated  so  as  to  be  more  or  less  mullar-shaped.  Many  of  them  are 
broken,  and  in  most  the  surface  is  irregular  or  tuberculated  They  exhibit  upon 
their  surface  concentric  rings,  which  are  much  less  distinct  than  in  potato 
starch.  The  bilum  is  circular  when  perfect,  and  cracks  either  with  a  single  slit 
or  a  cross,  or  in  a  stellate  manner.  The  granules  of  pearl  sago  are  of  the  same 
form,  but  are  all  ruptured,  and  exhibit  only  indistinct  traces  of  the  annular 
lines,  having  been  altered  in  the  process  employed  in  preparing  them.  Those 
of  common  sago  are  very  similar  to  the  particles  of  sago  meal,  except  that  they 
are  perhaps  rather  less  regular  and  more  broken.  (Pereira.) 

Potato  starch  is  sometimes  prepared  in  Europe  so  as  to  resemble  bleached 
pearl  sago,  for  which  it  is  sold.  But,  when  examined  under  the  microscope,  it 
exhibits  larger  granules,  which  are  also  more  regularly  oval  or  ovate,  smoother, 
less  broken,  and  more  distinctly  marked  with  the  annular  rugae  than  those  of 
sago;  and  the  hilum  often  cracks  with  two  slightly  diverging  slits. 

Sago  is  used  exclusively  as  an  article  of  diet.  Being  nutritive,  easily  digest- 
ible, and  wholly  destitute  of  irritating  properties,  it  is  frequently  employed  in 
febrile  cases,  and  in  convalescence  from  acute  disorders,  in  the  place  of  richer 
and  less  innocent  food.  It  is  given  in  the  liquid  state,  and  in  its  preparation 
care  should  be  taken  to  boil  it  long  in  water,  and  stir  it  diligently,  in  order 
that  the  grains  may  be  thoroughly  dissolved.  Should  any  portion  remain  un- 
dissolved, it  should  be  separated  by  straining ;  as  it  might  offend  a  delicate 
stomach.  A  tablespoonful  to  the  pint  of  water  is  sufficient  for  ordinary  pur- 
poses. The  solution  may  be  seasoned  with  sugar  and  nutmeg  or  other  spice,  and 
with  wine,  when  these  are  not  contraindicated.  W, 
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SALIX.  U.S.Secomlary. 

Willow. 

Tho  bark  of  Salix  alba.  U.  8. 

Ecorco  do  suule,  />'/•.;  Weidenrinde,  Oerm.;  Oortoccis  di  salclo,  It<U.;  Oortezadeaauce, 

Salix.  Sex.  Si/st.  Dioecia  Diandria.  ^^Ta^.  Ord.  Salicacoee. 

Qen.  Gh.  }>I.XL¥..  Amentum  cyVnidvical.  (7a^/j:  a  scale.  Corolla  nono.  Olands 
of  the  ba.se  nectariferous.  Ff:M.4.LB.  Amentum  cylindrica}.  Calyx  a  scale.  Co- 
rolla none.   Stijln  tvvo-cloft.    Capsule  one-colled,  tvvo-valved.  Seeds  downy. 

This  i.s  an  extensive  gonus,  comprising,  according  to  Nuttall,  not  less  than 
one  hundred  and  thirty  species,  which,  with  very  few  exceptions,  are  natives  of 
Europe,  and  of  the  northern  and  temperate  parts  of  North  America.  Though 
most  of  them  are  probably  posscs.sc<l  of  similar  medical  properties,  only  one 
is  recognised  as  oHicinal;  viz.,  S.  alba,  which  has  been  introduced  into  this 
country.  S.  BusHelliana,  which  has  also  been  introduced  from  Europe,  is  .said 
by  Sir  James  Smith  to  be  the  most  valuable  species.  S.  purpurea,  a  European 
species,  is  said  by  Lindley  to  be  the  most  bitter,  and  S.  pentandra  is  i)referred 
by  Nees  von  Esenbcck.  Many  native  species  are  in  all  probability  equally  active 
with  the  foreign;  but  they  have  not  been  sutliciently  tried  in  regular  practice 
to  admit  of  a  positive  decision.  Tho  younger  Michaux  speaks  of  the  root  of 
S.  nigra  or  black  willow,  as  a  strong  bitter,  used  in  the  country  for  the  pre- 
vention and  cure  of  intermittents  In  consequence  of  the  pliability  of  the  young 
branches,  the  willow  is  well  adapted  for  the  manufacture  of  baskets  and  other 
kinds  of  wicker-work;  and  several  species,  native  and  introduced,  are  employed 
for  this  purpose  in  the  United  States  S.  Babylonica,  or  weeping  willow,  is  a 
favourite  ornamental  tree.  The  degree  of  bitterness  in  the  bark  is  probably  the 
best  criterion  of  the  value  of  the  several  species. 

Salix  alba.  Willd.  Sp.Plant.iv.  710;  Smith,  Flor.  Brit.  1071.  The  common 
European  or  white  willow  is  twenty-five  or  thirty  feet  in  height,  with  numerous 
round  spreading  branches,  the  younger  of  which  are  silky.  The  bark  of  the 
trunk  is  cracked  and  brown,  that  of  the  smaller  branches  smooth  and  greenish. 
The  leaves  are  alternate,  upon  short  petioles,  lanceolate,  pointed,  acutely  serrate 
with  the  lower  serratures  glandular,  pubescent  on  both  sides,  and  silky  beneath. 
There  are  no  stipules.  The  flowers  appear  at  the  same  time  with  the  leaves. 
The  amenta  are  terminal,  cylindrical,  and  elongated,  with  elliptical-lanceolate, 
brown,  pubescent  scales.  The  stamens  are  two  in  number,  yellow,  and  some- 
what longer  than  the  scales ;  the  style  is  short ;  the  stigmas  two-parted  and 
thick.  The  capsule  is  nearly  sessile,  ovate,  and  smooth.  The  white  willow  is 
now  very  common  in  this  country.  It  flowers  in  April  and  May;  and  the  bark 
is  easily  separable  throughout  the  summer. 

That  obtained  from  the  branches  rolls  up  when  dried  into  the  form  of  a  quill, 
has  a  brown  epidermis,  is  flexible,  fibrous,  and  of  difficult  pulverization.  Willow 
bark  has  a  feebly  aromatic  odour,  and  a  peculiar  bitter  astringent  taste.  It  yields 
its  active  properties  to  water,  with  which  it  forms  a  reddish-brown  decoction. 
Pelletier  and  Caventou  found,  among  its  ingredients,  tannin,  resin,  a  bitter  yel- 
low colouring  matter,  a  green  fatty  matter,  gum,  wax,  lignin,  and  an  organic 
acid  combined  with  magnesia.  The  proportion  of  tannin  is  so  considerable  that 
the  bark  has  been  used  for  tanning  leather.  A  crystalline  principle  has  also  been 
obtained  from  it,  which,  having  the  medical  virtues  of  the  willow,  has  received 
the  name  of  salicin.  When  pure,  it  is  in  white,  shining,  slender  crystals,  inodor- 
ous, but  very  bitter,  with  the  peculiar  flavour  of  the  bark.  It  is  soluble  in  cold 
water,  much  more  so  in  boiling  water,  soluble  in  alcohol,  and  insoluble  in  ether 
and  oil  of  turpentine.  It  neutralizes  neither  acids  nor  salifiable  bases,  and  is  not 
precipitated  by  any  reagent.  Concentrated  sulphuric  acid  decomposes  it,  re- 
ceiving from  it  an  intense  and  permanent  bright-red  colour,  and  producing  a 
new  compound  called  rutulin.  It  ranks  with  the  glucosides,  being  resolved  by 
boiling  with  dilute  muriatic  and  sulphuric  acids  into  grape  sugar,  saligenin,  and 
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a  white,  tasteless,  insoluble  resinous  substance  named  saliretin.  Saligenin  is  a 
colourless,  crystallizable  substance,  fusible  and  volatilizable,  soluble  in  water, 
alcohol,  and  ether,  and  if  heated  above  212°,  giving  off  aqueous  vapour  and 
salicylous  acid.  (Omelin^s  Handbook.)  Nitric  acid  produces  with  salicin  at 
first  two  principles  called  respectively  helicin  and  helicoidin,  and  afterwards 
picric  and  oxalic  acids.  (Journ.  de  Pharm.,  xxx.  43.)  Distilled  witli  bichro- 
mate of  potassa  and  sulphuric  acid,  it  yields,  among  other  products,  a  volatile 
oleaginous  liquid,  identical  with  one  of  the  components  of  oil  of  spiraea,  and, 
from  its  acid  properties,  denominated  salicylous  acid.  This  is  considered  by 
Dumas  as  consisting  of  a  peculiar  compound  radical,  called  salicyl,  and  hy- 
drogen. The  formula  of  salicyl  is  C,^H,0^.  The  discovery  of  salicin  is  claimed 
by  Buchner,  of  Germany,  and  Fontana  and  Rigatelli,  of  Italy;  but  M.  Lcroux, 
of  France,  deserves  the  credit  of  having  first  accurately  investigated  its  pro- 
perties. Braconnot  procured  it  by  adding  subacetate  of  lead  to  a  decoction  of 
the  bark,  precipitating  the  excess  of  lead  by  sulphuric  acid,  evaporating  the 
colourless  liquid  which  remained,  adding  near  the  end  of  the  process  a  little 
animal  charcoal  previously  washed,  and  filtering  the  liquor  while  hot.  Upon 
cooling  it  deposited  the  salicin  in  a  crystalline  form.  (Journ.  de  Ghimie  Medi- 
cale,  Jan.  1831.)  The  following  is  the  process  of  Merck.  A  boiling  concen- 
trated decoction  of  the  bark  is  treated  with  litharge  until  it  becomes  nearly 
colourless.  Gum,  tannin,  and  extractive  matter,  which  would  impede  the  crys- 
tallization of  the  salicin,  are  thus  removed  from  the  liquid ;  while  a  portion  of 
the  oxide  is  dissolved  in  union  probably  with  the  salicin.  To  separate  this  por- 
tion of  oxide,  sulphuric  acid  is  first  added  and  then  sulphuret  of  barium,  and 
the  liquor  is  filtered  and  evaporated.  Salicin  is  deposited,  and  may  be  purified 
by  repeated  solution  and  crystallization  (  Turner^s  Chemistry.)  Erdmann  has 
given  another  process.  Sixteen  ounces  of  the  bark  are  macerated  for  twenty-four 
hours  in  four  quarts  of  water  mixed  with  two  ounces  of  lime,  and  the  whole  is 
then  boiled  for  half  an  hour.  The  process  is  repeated  with  the  residue.  The 
decoctions  having  been  mixed,  and  allowed  to  become  clear  by  subsidence,  the 
liquor  is  poured  off,  concentrated  to  a  quart,  then  digested  with  eight  ounces  of 
ivory-black,  filtered,  and  evaporated  to  dryness.  The  extract  is  exhausted  by 
spirit  containing  28  per  cent,  of  alcohol,  and  the  tincture  evaporated  so  that  the 
salicin  may  crystallize.  This  is  purified  by  again  dissolving,  treating  with  ivory- 
black,  and  crj^stallizing.  Merck  obtained  251  grains  from  16  ounces  of  the  bark 
and  young  twigs  of  Sali.v  helix,  and  Erdmann  300  grains  from  the  same  quan- 
tity of  the  bark  of  Sali.v  pentandra.  It  may  probably  be  obtained  from  any 
of  the  willow  barks  having  a  bitter  taste.  Braconnot  procured  it  from  various 
species  of  Populus,  particularly  P.  tremula  or  European  aspen. 

Medical  Properties  and  Uses.  The  bark  of  the  willow  is  tonic  and  astringent, 
and  has  been  emplo3'ed  as  a  substitute  for  Peruvian  bark,  particularly  in  inter- 
mittent fever.  It  has  attracted  much  attention  from  the  asserted  efficacy  of  sali- 
cin in  the  cure  of  this  complaint.  There  seems  to  be  no  room  to  doubt,  from 
the  testimony  of  numerous  practitioners  in  France,  Italy,  and  Germany,  that  this 
principle  has  the  property  of  arresting  intermittcnts;  though  the  ascription  to 
it  of  equal  efficacy  with  sulphate  of  quinia  was  certainly  incorrect.  Itis  asserted 
that,  when  freely  taken,  it  is  passed  by  the  kidneys,  and  may  be  separated  by 
alcohol  from  the  residue  left  on  the  evaporation  of  the  urine.  The  bark  may  be 
employed  in  substance  or  decoction,  in  the  same  doses  and  with  the  same  mode 
of  preparation  as  cinchona.  The  dose  of  salicin  is  from  two  to  eight  grains,  to 
be  so  repeated  that  from  twenty  to  forty  grains  may  V)e  taken  daily,  or  in  the 
interval  between  the  paroxysms  of  an  intermittent.  Magendie  has  seen  fevers 
cut  short  in  one  day  by  three  doses  of  six  grains  each.  The  decoction  of  willow 
has  been  found  beneficial  as  an  external  application  to  foul  and  indolent  ulcers, 

Salicylous  acid  and  the  salicylites  have  been  used  in  medicine  by  M.  Demartis, 
of  France,  and  have  been  found  to  exert  a  direct  sedative  influence  on  the 
economy  without  any  previous  excitement,  which  renders  them  useful  in  inflam- 
matory and  febrile  affections.  He  gave  the  salicylite  of  potassa  in  the  dose  of 
about  four  grains.  (Ann.de  Therap.,  1854,  p.  17  )  W. 
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SALVIA.  U.S. 
Sage. 

The  leaves  of  Salvia  officinalis.  U.  S. 

Sauge,  /•'/-.;  Salboy,  Germ.;  Siilviii,  JtaL,  Span. 

Salvia.  Sex.Syst.  DiandriaMonogynia.  —  Nat.  Ord.  Lamiaccae  or  Labiatcc. 

Oen.Ch.  C'oro//a  umMjual.  i<'t7a7»u;/i^»  affixed  transversely  to  a  pedicel.  Willd. 

Salvia  officinaliH.  Willd.  Sp.  Plant,  i.  129;  Woodv.  Med.  Hot.  p.  352,  t. 
127.  Common  garden  sage  is  a  perennial  plant,  about  two  feet  high,  with  a 
quadrangular,  pubescent,  branching,  shrubby  stem,  furnished  with  opposite, 
petiolate,  ovate-lanceolate,  crenulate,  wrinkled  leaves,  of  a  grayish-green  colour, 
sometimes  tinged  with  red  or  purple.  The  flowers  are  blue,  variegated  with 
white  and  purple;  and  are  disposed  on  long  terminal  spikes,  in  distant  whorls, 
each  composed  of  a  few  flowers,  and  accompanied  with  ovate,  acute,  deciduous 
bractes.  The  calyx  is  tubular  and  striated,  with  two  lips,  of  which  the  upper 
has  three  acute  teeth,  the  under  two.  The  corolla  is  tubular,  bilabiate,  ringent, 
with  the  upper  lip  concave,  and  the  lower  divided  into  three  rounded  lobes,  of 
which  the  middle  is  the  largest.  The  filaments  are  supported  upon  short  pedicels, 
to  which  they  are  affixed  transversely  at  the  middle. 

Sage  grows  spontaneously  in  the  south  of  Europe,  and  is  cultivated  abun- 
dantly in  our  gardens.  There  are  several  varieties,  differing  in  the  size  and  colour 
of  their  flowers,  but  all  possessing  the  same  medical  properties.  The  flowering 
period  is  in  June,  at  which  time  the  plant  should  be  cut,  and  dried  in  a  shady 
place.  The  leaves  are  the  officinal  portion. 

Both  these  and  the  flowering  summits  have  a  strong  fragrant  odour,  and  a 
warm,  bitterish,  aromatic,  somewhat  astringent  taste.  They  abound  in  a  volatile 
oil,  which  may  be  obtained  separate  by  distillation  with  water,  and  contains  a 
considerable  proportion  of  camphor.  Sulphate  of  iron  strikes  a  black  colour 
with  their  infusion. 

Medical  Properties  and  Uses.  Sage  unites  a  slight  degree  of  tonic  power  and 
astringency  with  aromatic  properties.  By  the  ancients  it  was  highly  esteemed ; 
but  it  is  at  present  little  used  internally,  except  as  a  condiment.  In  the  state  of 
infusion  it  may  be  given  in  debility  of  the  stomach  with  flatulence,  and  is  said  to 
have  been  useful  in  checking  the  sweats  of  hectic  fever.  But  its  most  useful  ap- 
plication is  as  a  gargle  in  inflammation  of  the  throat,  and  relaxation  of  the  uvula. 
For  this  purpose  it  is  usually  employed  in  infusion,  with  honey  and  alum,  or  vin- 
egar. The  dose  of  the  powdered  leaves  is  from  twenty  to  thirty  grains.  The 
infusion  is  prepared  by  macerating  an  ounce  of  the  leaves  in  a  pint  of  boiling 
water,  of  which  two  fluidounces  may  be  administered  at  once.  When  intended 
merely  as  a  pleasant  drink  in  febrile  complaints,  or  to  allay  nausea,  the  macera- 
tion should  continue  but  a  very  short  time,  so  that  all  the  bitterness  of  the 
leaves  may  not  be  extracted. 

Two  other  species  of  Salvia — S.pratensis  and  S.  Sclarea — are  ranked  among 
officinal  plants  in  Europe.  The  latter,  which  is  commonly  called  clari-y,  has 
been  introduced  into  our  gardens.  Their  medical  properties  are  essentially  the 
same  as  those  of  the  common  sage ;  but  they  are  less  agreeable,  and  are  not 
much  used.  In  Europe,  the  leaves  of  S.  Sclarea  are  said  to  be  introduced  into 
wine  in  order  to  impart  to  it  a  muscadel  taste. 

Off.  Prep.  Infusum  Salvise,  U.  S.  W. 

SAMBUCUS.  U.  S. 

Elder. 

The  flowers  of  Sambucus  Canadensis.  U.  S. 

Off.  Syn.  SAMBUCI  FLORES.  Elder  Flowers.  The  fresh  Flowers  of 
Sambucus  nigra.  Br. 

Sureau,  Fr.;  Hollander,  Oerm.;  Sambuco,  lial;  Sauco,  Span. 
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Sambucus.  Sex.  Syst.  Pentandria  Trigynia.  —  Nat.  Ord.  Caprifoliacese. 

Gen.  Ch.    Calyx  five-parted.    Corolla  five-cleft.   Berry  three-seeded.  Willd. 

Sambucus  Canadensis.  Willd.  Sp.  Plant,  i.  1494.  Our  indigenous  co7n7?ion 
elder  is  a  shrub  from  six  to  ten  feet  high,  with  a  branching  stem,  covered  with 
a  rough  gray  bark,  and  containing  a  large  spongy  pith.  The  small  branches 
and  leafstalks  are  very  smooth.  The  leaves  are  opposite,  pinnate,  sometimes 
bipinnate,  and  composed  usually  of  three  or  four  pairs  of  oblong-oval,  acumi- 
nate, smooth,  shining,  deep-green  leaflets,  the  midribs  of  which  are  somewhat 
pubescent.  The  flowers  are  .small,  white,  and  disposed  in  loose  cymes,  having 
about  five  divisions.  The  berries  are  small,  globular,  and  deep-purple  when  ripe. 

The  shrub  grows  in  low  moist  grounds,  along  fences,  and  on  the  borders  of 
small  streams,  in  all  parts  of  the  United  States,  from  Canada  to  the  Carolinas, 
and  westward  as  far  as  Texas.  It  flowers  from  May  to  July,  and  ripens  its 
fruit  early  in  autumn.  The  flowers,  which  are  officinal,  have  an  aromatic,  though 
rather  heavy  odour.  The  berries  as  well  as  other  parts  of  the  plant  are  employed, 
in  domestic  practice,  for  the  same  purposes  as  the  corresponding  parts  of  the 
European  elder,  to  which  this  species  bears  a  close  affinity. 

Sambucus  nigra.  Willd.  Sp.  Plant,  i.  1495 ;  Woodv.  Med.  Bot.  p.  596,  t.  211. 
The  common  elder  of  Europe  differs  from  the  American  most  obviously  in  its 
size,  which  approaches  to  that  of  a  small  tree.  The  stem  is  much  branched 
towards  the  top,  and  has  a  rough  whitish  bark.  The  leaves  are  pinnate,  con- 
sisting usually  of  five  oval,  pointed,  serrate  leaflets,  four  of  which  are  in  op- 
posite pairs,  and  the  fifth  terminal.  The  flowers  are  small,  whitish,  and  in 
five-parted  cymes.  The  berries  are  globular,  and  blackish-purple  when  ripe. 
A  fungus  growing  on  this  plant,  called  fungus  sambuci,  had  a  century  since 
some  reputation  in  Europe  as  a  refrigerant  in  ophthalmia,  and  has  recently  been 
revived  as  a  remedy  in  the  same  disease.  It  was  ascertained  by  Steckel,  an 
apothecaiy  of  N.  Germany,  to  have  an  extraordinary  power,  when  immersed 
in  water,  of  absorbing  that  fluid,  so  as  to  increase  its  weight  sevenfold;  and, 
if  long  immersed,  it  is  capable  of  taking  up  from  9  to  12  times  its  weight.  It 
has,  besides,  the  property  of  retaining  the  absorbed  water  very  adhesively. 
This  property  adapts  it  admirably  to  the  local  treatment  of  conjunctivitis;  and 
on  trial  it  has  been  found  successful  where  the  ordinary  applications  have 
proved  fruitless.   {Neues  Bepert.,  xiii.  476,  A.D.  1864.) 

The  fiowers  have  a  peculiar  sweetish  odour,  which  is  strong  in  their  recent 
state,  but  becomes  feeble  by  drying.  Their  taste  is  bitterish.  They  yield  their 
active  properties  to  water  by  infusion,  and  when  distilled  give  over  a  small  pro- 
portion of  volatile  oil,  which  on  cooling  assumes  a  butyraceous  consistence. 
Water  distilled  from  them  contains  an  appreciable  portion  of  ammonia.  The 
berries  are  nearly  inodorous,  but  have  a  sweetish,  acidulous  taste,  dependent  on 
the  presence  of  saccharine  matter  and  malic  acid.  Their  expressed  juice  is  sus- 
ceptible of  fermentation,  and  forms  a  vinous  liquid  used  in  the  north  of  Europe. 
It  is  coloured  violet  by  alkalies,  and  bright  red  by  acids ;  and  the  colouring 
matter  is  precipitated  blue  by  acetate  of  lead.  The  inner  bark  is  without  smell. 
Its  taste  is  at  first  sweetish,  afterwards  slightly  bitter,  acrid,  and  nauseous. 
Both  water  and  alcohol  extract  its  virtues,  which  are  said  to  reside  especially 
in  the  green  layer  between  the  liber  and  epidermis.  According  to  Simon,  the 
active  principle  of  the  inner  bark  of  the  root  is  a  soft  resin,  which  may  be  ob- 
tained by  exhausting  the  powdered  bark  with  alcohol,  filtering  the  tincture,  eva- 
porating to  the  consistence  of  syrup,  then  adding  ether,  which  dissolves  the 
active  matter,  and  finally  evaporating  to  the  consistence  of  a  thick  extract.  Of 
this,  twenty  grains  produce  brisk  vomiting  and  purging.  (Annal.  der  Pharm., 
xxxi.  262.)  The  bark,  analyzed  by  Kramer,  yielded  an  acid  called  by  him  vibur- 
nic  acid,  which  has  proved  to  be  the  valerianic,  traces  of  volatile  oil,  albumen, 
resin,  an  acid  sulphurous  fat,  wax,  chlorophyll,  tannic  acid,  grape  sugar,  gum, 
extractive,  starch,  pectin,  and  various  alkaline  and  earthy  salts.  (Chem.  Gaz., 
May,  1846;  from  Archiv.  der  Pharm.) 

Medical  Properties  and  Uses.  The  flowers  are  gently  excitant  and  sudorific, 
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but  aro  seldom  uscil,  except  exterimlly  us  a  disciitlent,  in  the  form  of  poultice, 
fomeiitution,  or  ointment.  The  berries  are  diuphoretic  and  aperient;  and  their 
inspisrirtted  juice  has  enjoyed  some  reputation  as  a  remedy  in  rheumatic,  gouty, 
eruptive,  and  syphilitic  allections.  Its  dose  as  an  alterative  diaphoretic  is  one  or 
two  drachms,  as  a  laxative  half  an  ounce  or  more.  The  inner  bark  is  a  hydra- 
gogue  cathartic,  and  in  larf^o  doses  emetic.  It  has  been  employed  in  dropsy, 
epilepsy,  and  as  an  alterative  in  various  chronic  diseases.  An  ounce  may  be 
boiled  with  two  pints  of  water  to  a  pint,  and  four  fluidouncea  of  the  decoction 
given  for  a  dose.  It  is  also  used  in  vinous  infusion.  The  leaves  are  not  without 
activity,  and  the  young  leaf-buds  are  said  to  be  a  violent  and  even  unsafe  purga- 
tive. The  juice  of  the  root  has  been  highly  recommended  in  dropsy  as  a  hydra- 
goguo  cathartic,  sometimes  acting  as  an  emetic,  in  the  dose  of  a  tablespoonful, 
repeated  every  day,  or  less  frequently  if  it  act  with  violence.* 

Off.  Prep.  Aqua  Sambuci,  lir.  W. 

SANGUINARIA.  U.S. 

Bloodroot. 

The  rhizoma  of  Sanguinaria  Canadensis.  U.  S. 

Sanguinaria.  Sex.  Syst.  PolyandriaMonogynia.  —  Nat.Ord.  Papaveraceae. 

Oen.  Ch.  Calyx  two-leaved.  Petals  eight.  Stigma  sessile,  two-grooved. 
Co/)s«/e.  superior,  oblong,  one-celled,  two-valved,  apex  attenuated.  Receptacles 
two,  filiform,  marginal.  Nuttall. 

Sanguinaria  Canadensis.  Willd.  Sp.  Plant,  ii.  1140;  Bigelow,  Am.  Med. 
Pot.  i.  75 ;  Barton,  Med.  Bot.  i.  31.  The  bloodroot,  or,  as  it  is  sometimes  called, 
puccoon,  is  an  herbaceous  perennial  plant.  The  root  (rhizoma)  is  horizontal, 
abrupt,  often  contorted,  about  as  thick  as  the  finger,  two  or  three  inches  long, 
fleshy,  of  a  reddish-brown  colour  on  the  outside,  and  brighter  red  within.  It  is 
furnished  with  numerous  slender  radicles, and  makes  oflTsets  from  the  sides, which 
succeed  the  old  plant.  From  the  end  of  the  root  arise  the  scape  and  leafstalks, 
surrounded  by  the  large  sheaths  of  the  bud.  These  spring  up  together,  the 
folded  leaf  enveloping  the  flower-bud,  and  rolling  back  as  the  latter  expands. 
The  leaf,  which  stands  upon  a  long  channeled  petiole,  is  reniform,  somewhat 
heart-shaped,  deeply  lobed,  smooth,  yellowish-green  on  the  upper  surface,  paler 
or  glaucous  on  the  under,  and  strongly  marked  by  orange-coloured  veins.  The 
scape  is  erect,  round,  and  smooth,  rising  from  a  few  inches  to  a  foot,  and  ter- 
minating in  a  single  flower.  The  calyx  is  two-leaved  and  deciduous.  The  petals, 
varying  from  seven  to  fourteen,  but  usually  about  eight  in  number,  are  spread- 
ing, ovate,  obtuse,  concave,  mostly  white,  but  sometimes  slightly  tinged  with 
rose  or  purple.  The  stamens  are  numerous,  with  yellow  filaments  shorter  than 
the  corolla,  and  orange  oblong  anthers.  The  germ  is  oblong  and  compressed, 
with  a  sessile,  persistent  stigma.  The  capsule  is  oblong,  acute  at  both  ends,  two- 
valved,  and  contains  numerous  oval,  reddish-brown  seeds.  The  whole  plant  is 
pervaded  by  an  orange-coloured  sap,  which  flows  from  every  part  when  broken, 
but  is  of  the  deepest  colour  in  the  roet. 

The  bloodroot  is  one  of  the  earliest  and  most  beautiful  spring  flowers  of  North 
America.  It  grows  abundantly  throughout  the  whole  United  States,  delighting 
in  loose,  rich  soils,  and  shady  situations,  and  flowering  in  March  and  April.  After 
the  fall  of  the  flower,  the  leaves  continue  to  grow,  and,  by  the  middle  of  summer, 
have  become  so  large  as  to  give  the  plant  an  entirely  different  aspect.  Except 
the  seeds,  all  parts  of  the  plant  are  active;  but  the  root  only  is  oflBcinal. 

*  Dr.  B.  H.  Stratton,  of  Mount  Holly,  N.  J.,  has  found  a  syrup  prepared  from  the  ber- 
ries useful  as  an  alterative,  employinc  it  in  all  cases  to  which  sarsaparilla  is  thought  to 
be  applicable.  To  prepare  the  syrup,  lie  mixes  the  juice  of  the  berries  and  sugar,  in  the 
proportion  of  a  pint  of  the  former  to  a  pound  of  the  latter,  boils  suflSciently,  and  adds  to 
each  nint  of  the  syrup  an  ounce  of  the  strongest  brandy.  The  syrup  must  be  kept  in  wcll- 
closea  bottles  in  a  cool  place.  The  dose  is  from  a  dessertspoonful  to  a  tablespoonful  three 
times  a  dav.  (N.  J.  Med.  Reporter,  vii.  446.) 
49 
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This,  when  dried,  is  in  pieces  from  one  to  three  inches  long,  from  a  quarter 
to  half  an  inch  or  more  in  thickness,  flattened,  muoh  wrinkled  and  twisted,  often 
furnished  with  abrupt  oUsets  and  many  short  fibres,  of  a  reddish-brown  colour 
externally,  with  a  spongy  uneven  fracture,  the  surface  of  which  is  at  first  bright- 
orange,  but  becomes  of  a  dull-brown  by  long  exposure.  The  colour  of  the 
powder  is  a  brownish  orange-red.  Sanguinaria  has  a  faint  narcotic  odour,  and 
a  bitterish  very  acrid  taste,  the  pungency  of  which  remains  long  in  the  mouth 
and  iauces.  It  yields  its  virtues  to  water  and  alcohol.  The  late  Dr.  Dana,  of 
New  York,  obtained  from  it  a  peculiar  alkaline  principle,  denominated  by  him 
sanguina7'ina,  upon  which  the  acrimony,  and  perhaps  the  medical  virtues  of 
the  root  depend.  It  may  be  procured,  according  to  Dana,  by  infusing  the  finely 
powdered  root  in  hot  water  or  diluted  muriatic  or  acetic  acid,  precipitating 
with  water  of  ammonia,  collecting  the  precipitated  matter,  boiling  it  in  water 
with  pure  animal  charcoal,  filtering  off  the  water,  treating  the  residue  left  upon 
the  filter  with  alcohol,  and  finally  evaporating  the  alcoholic  solution.  (An7i. 
Lye.  of  Nat.  Hist.,  Neiv  York,  ii.  250.)  It  may  also  be  conveniently  procured 
by  a  process  similar  to  that  employed  by  Probst  for  obtaining  chelerythrin 
from  celandine.  This  consists  in  forming  a  strong  ethereal  tincture  of  the  root, 
passing  through  this  muriatic  acid  gas,  drying  the  precipitated  muriate  which  is 
insoluble  in  ether,  dissolving  it  in  hot  water,  filtering,  precipitating  by  ammonia, 
drying  the  precipitate,  dissolving  it  in  ether,  decolorizing  by  animal  charcoal, 
precipitating  by  means  of  muriatic  acid  gas,  and  decomposing  the  m^jriate  as 
before.  (Chem.  Gaz.,  i.  145.)  Dr.  James  Schiel,  of  St.  Louis,  Missouri,who  has 
determined  the  identity  of  sanguinarina  with  chelerythrin,  gives  the  following 
as  the  simplest  process  of  preparing  either  alkaloid.  Digest  the  root  with  water 
strongly  acidulated  with  sulphuric  acid,  precipitate  with  ammonia,  dry  the  pre- 
cipitate, dissolve  it  in  ether,  treat  with  animal  charcoal,  filter,  and  precipitate 
with  sulphuric  acid  dissolved  in  ether.  A  pure  sulphate  is  thus  obtained,  which 
maybe  decomposed  in  the  ordinary  method,  to  obtain  the  alkaloid.  (Silliman'S 
Journ.,  Sept.  1855.)  Sanguinarina  is  a  white  pearly  substance,  of  an  acrid  taste, 
very  sparingly  soluble  in  water,  soluble  in  ether,  and  very  soluble  in  alcohol. 
With  the  acids  it  forms  salts  soluble  in  water,  all  of  which  have  some  shade  of 
red,  crimson,  or  scarlet,  and  form  beautiful  red  solutions.  They  are  acrid  and 
pungent  to  the  taste,  particularly  the  muriate  and  acetate.  From  these  facts  it 
would  appear  that  the  red  colour  and  acrid  properties  of  the  bloodroot  may  be 
owing  to  the  presence  of  some  native  salt  of  sanguinarina,  which  is  decomposed 
by  ammonia  in  the  separation  of  the  organic  alkali.  The  formula  of  sanguinarina 
is  Cj^IIjgNOg.  A  second  alkaloid  has  been  extracted  from  bloodroot  by  Riegel, 
and  is  considered  by  him' as  analogous  to  the  pofyhyroxin  found  by  Merck  in 
opium.*  {Chem.  Gaz.,  iv.  198.)  Mr.  E.  S.  Wayne,  of  Cincinnati,  has  discovered 
a  third  alkaloid,  which  he  found  in  the  ether  after  the  precipitation  of  the  sul- 
phate of  sanguinarina  in  the  process  of  Dr.  Schiel.  It  is  pale-red,  tasteless,  in- 
soluble in  water,  soluble  in  alcohol  and  ether,  and  unites  with  muriatic  and  sul- 
phuric acids  to  form  crystallizable  compounds,  of  a  deep-red  colour.  {Am.  Journ. 
of  Pharm.,  xxviii.  522.)  Dr.  Gibb  proposes  for  this  principle  the  name  o{ pxiC' 
cin.  According  to  that  writer,  bloodroot  contains,  besides  the  three  alkaloids 
referred  to,  chelidonic  acid,  fecula,  sugar,  albumen,  resin,  fixed  oil,  gum,  ex- 

*  This  alkaloid  was  obtained  by  treating  the  root  with  water  acidulated  with  acetic  acid, 
precipitating  the  sanguinarina  by  ammonia,  neutralizing  the  "wash-water"  by  acetic 
acid,  precipitating  by  infusion  of  galls,  digesting  the  precipitate  previously  washed  and 
dried  in  an  alcoholic 'solution  of  potassa,  passing  carbonic  acid  through  the  solution,  and 
distilling  off  the  alcohol.  The  residue  was  exhausted  with  water,  the  liquid  evaporated, 
and  what  remained  extracted  by  ether,  which  yielded  it,  on  evaporation,  in  the  form  of 
a  dirty-white  crystalline  mass.  By  dissolving  this  in  alcohol,  decolorizing  with  animal 
charcoal,  and  crystallizing,  it  was  obtained  in  colourless  tabular  crystals,  without  taste 
or  smell,  very  sparingly  soluble  in  water,  more  readily  soluble  in  alcohol,  and  forming  with 
the  acids  colourless,  bitter,  crystallizable  salts,  soluble  in  water.  [Chem.  Gaz.,  iv.  198.) 
Dr.  Geo.  D.  Gibb,  of  London,  who  has  made  a  partial  analysis  of  the  root,  denies  the  iden- 
tity of  this  principle  with  porphyroxin.  {Pharm.  Jmcrn.,  March,  1860,  p.  40.)  It  awaits 
further  investigation,  and  a  proper  name.  [Note  to  the  twelfth  edition.) 
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tractive,  and  lij^nin.  (Pharm.  .hmrn.,  March,  18G0,  p.  461.)  Tho  virtues  of  the 
root  are  siiiii  to  be  rapiilly  deteriorated  hy  time,  Mr.  ThoH.  M.  Newbold  huM 
e.xtracted  from  san'^uitiuria  an  orifaiiic  acid,  which,  though  agreeing  with  cheli- 
donic  aci<l  in  some  of  its  characteriHtics,  dilfers  in  others,  and  must,  therefore, 
be  considered  a  distinct  principle.  According  to  Mr.  NewboUl,  it  is  a  non-vola- 
tilo  liquid  ;  and  he  proposes  for  it  the  name  of  saiujuhiarinic  acid.  {Am.  Journ. 
of  Pharm.,  Nov.  ISCG,  p.  496.) 

Medical  Properlie.^  and  LWs.  Sanguinaria  is  an  acrid  emetic,  with  stiniuhmt 
narcotic  powers.  In  small  doses  it  excites  tlie  stomach,  and  accelerates  the  cir- 
cuhiiion;  more  largely  given,  produces  nausea  and  consequent  dej)re.s.sion  of 
the  pulse;  and  in  the  full  dose  occu.sions  active  vomiting.  It  is  also  expecto- 
rant, and  is  said  to  be  emmenagogue.  The  effects  of  an  overdo.se  are  violent  erne- 
sis,  a  burning  .sensation  in  the  stomach,  tormenting  thirst,  faiutness,  vertigo, 
dimness  of  vision,  and  alarming  prostration.  Four  persons  lost  their  lives  at 
Bellevue  Hospital,  New  York,  in  cou.se(iuence  of  drinking  largely  of  tincture  of 
bloodroot,  which  they  mistook  for  ardent  spirit.  {Am.  Journ.  of  Med.  ScL,  N. 
S.,  ii.  506.)  Snuffed  up  the  no.strils,  bloodroot  excites  much  irritation,  attended 
with  sneezing.  Upon  fungous  surfaces  it  acts  as  an  escharotic.  It  has  been  given 
in  typhoid  pneumonia,  catarrh,  pertussis,  croup,  phthisis  pulmonalis,  hydrotho- 
rax,  scarlatina,  rheumatism,  jaundice,  dyspepsia,  anjenorrhoea,  dysraeuorrhcea, 
and  other  affections,  either  as  an  emetic,  nauseant,  alterative,  or  emmenagogue; 
and  its  virtues  are  highly  praised  by  many  judicious  practitioners.  Dr.  Mothers- 
head,  of  Indianapolis,  speaks  in  the  strongest  terms  of  its  efficacy  as  an  excitant 
to  the  liver,  given  in  alterative  doses.  (See  Wood's  Quart.  Betrosp.,  ii.  80.) 

The  dose  with  a  view  to  its  emetic  operation  is  from  ten  to  twenty  grains, 
given  in  powder  or  pill.  The  latter  form  is  preferable,  in  consequence  of  the 
great  irritation  of  throat  produced  by  the  powder  when  swallowed.  For  other 
purposes  the  dose  is  from  one  to  five  grains,  repeated  more  or  less  frequently 
according  to  the  effect  desired.  The  medicine  is  sometimes  given  in  infusion  or 
decoction,  in  the  proportion  of  half  an  ounce  to  the  pint.  The  emetic  dose  of  this 
preparation  is  from  half  a  fluidounce  to  a  fluidounce.  The  tincture  is  officinal.* 
A  fluid  extract  may  be  prepared  in  the  same  manner  as  the  officinal  fluid  ex- 
tract of  ergot.  (See  Exlracium  Ergotse  Fluidum.)  One  fluidrachm  represents 
the  virtues  of  sixty  grains  of  the  root ;  and  the  emetic  dose,  therefore,  would  be 
from  ten  to  twenty  minims.  An  infusion  in  vinegar  has  been  employed  advan- 
tageously, as  a  local  application,  in  obstinate  cutaneous  affections;  and  Dr.  R. 
G,  Jennings  has  found  it  more  efficient  as  a  gargle,  in  the  sorethroat  of  scarla- 
tina, than  any  other  that  he  has  employed.  {Slethoacope,  ii.  182.)  It  has  been 
used  also  in  diphtheria.  Dr.  Stephens,  of  Ceres,  New  York,  has  found  the  pow- 
der useful  as  an  errhine,  in  coryza,  combined  with  cloves  and  camphor.  (iV.  Y. 
Journ.  of  Med.,  N.  S.,  iv.  858  )  Mixed  with  chloride  of  zinc,  and  made  into  a 
paste  with  flour  and  water,  it  has  been  used  by  Dr.  J.  W.  Fell  as  a  local  remedy 
in  cancer,  with  asserted  success. 

In  reference  to  the  effects  of  sanguinarina,  the  late  Dr.Wm.  Tully  found  it,  in 
large  doses,  to  produce  vertigo,  dilatation  of  the  pupil,  a  haggard  expression  of 
face,  nausea,  coldness  of  the  extremities,  cold  sweats,  and  diminished  frequency 
with  irregularity  of  the  pulse.  The  late  Prof.  11.  P.  Thomas,  of  Philadelphia, 
who  experimented  with  it  ofi  himself  and  others,  in  medicinal  doses,  using  both 
the  alkaloid  and  its  salts,  gave  the  following  statement  of  its  powers.  In  doses 
varying  from  one-twelfth  to  one-eighth  of  a  grain,  it  acted  as  an  expectorant, 
without  disturbing  the  stomach.  One-sixth  or  one-fourth  of  a  grain,  given  every 

*  Mr.  T.  S.  Wiegand  proposes  the  following  formula  for  a  syrup  of  bloodroot.  Take  of 
tho  root  in  coarse  powder  ,^  viij,  acetic  acid  f  ^iv,  water  Ov,  sugar  Ibij.  Add  to  tho  powder 
two  fluidounces  of  tho  acetic  acid  mixed  with  a  pint  of  the  water,  macerate  for  three  days, 
transfer  to  a  percolator,  and  displace  with  the  remainder  of  the  water  mixed  with  the  re- 
mainder of  the  acetic  acid.  Evaporate  tho  infusion  obtained,  by  means  of  a  water-bath, 
to  eighteen  fluidounces,  then  add  tho  sugar,  and  form  a  sjTup,  straining  if  necessarv. 
From  one  to  two  fluidrachms  should  operate  as  an  emetic.  (Am.  Journ.  of  Pharm.,  xxvi. 
108.) — Note  to  the  eleventh  eilition. 
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two  or  three  hours,  generally  produced  nausea,  and  sometimes  vomited.  Half 
a  grain  in  solution,  given  at  intervals  of  ten  minutes,  almost  invariably  vomited 
after  the  second  or  third  dose.  Under  the  influence  of  one-eighth  or  one-sixth 
of  a  grain,  given  every  three  hours,  for  two  days  or  more,  the  pulse  was  generally 
reduced  from  five  to  fifteen  beats  in  the  minute.  He  found  no  alterative  effect, 
and  none  of  any  kind  directly  upon  the  liver.  {Proceedings  of  the  Am.  3Ied. 
Assoc,  A.B.ISQS,  p.  219.) 

Off.  Prep.  Tinctura  Sanguinarise,  U.  S.  W. 

SANTALUM.  U.S. 
Red  Saunders. 

The  wood  of  Pterocarpus  santalinus.  U.  S. 

Off.Syn.  PTEROCARPI  LIGNUM.  Red  Sandal- Wood.  The  wood  of 
Pterocarpus  santalinus.  From  Ceylon.  Br. 

Santal  rouge,  Fr.;  Santelliolz,  Germ. 

Pterocakpus.  Sex.Syst.  Diadelphia  Decandria. — Nat.Ord.  Fabacese  or 
Leguminosse. 

Gen.  Ch.  Calyx  five-toothed.  Legume  falcated,  leafy,  varicose,  girted  by  a 
wing,  not  gaping.   Seeds  solitary.   Willd. 

Pterocarpus  santalinus.  Willd.  Sp.  Plant,  iii.  906  ;  Woodv.  Med.  Bot.  p. 
430, 1. 156.  This  is  a  large  tree  with  alternate  branches,  and  petiolate  ternate 
leaves,  each  simple  leaf  being  ovate,  blunt,  somewhat  notched  at  the  apex,  en- 
tire, veined,  smooth  on  the  upper  surface,  and  hoary  beneath.  The  flowers  are 
yellow  in  axillary  spikes,  and  have  a  papilionaceous  corolla,  of  which  the  vexil- 
lum  is  obcordate,  erect,  somewhat  reflexed  at  the  sides,  toothed  and  waved,  the 
alse  spreading  with  their  edges  apparently  toothed,  and  the  carina  oblong,  short, 
and  somewhat  inflated.  The  tree  is  a  native  of  India,  attaining  the  highest 
perfection  in  mountainous  districts,  and  inhabiting  especially  the  mountains  of 
Coromandel  and  Ceylon.  Its  wood  is  the  officinal  red  saunders,  though  there 
is  reason  to  believe  that  the  product  of  other  trees  is  sold  by  the  same  name. 

The  wood  comes  in  roundish  or  angular  billets,  internally  of  a  blood-red 
colour,  externally  brown  from  exposure,  compact,  heavy,  and  fibrous.  It  is  kept 
in  the  shops  in  the  state  of  small  chips,  raspings,  or  coarse  powder. 

Red  saunders  has  little  smell  or  taste.  It  imparts  a  red  colour  to  alcohol, 
ether,  and  alkaline  solutions,  but  not  to  water;  and  a  test  is  thus  afforded  by 
which  it  may  be  distinguished  from  some  other  colouring  woods.  The  alcoholic 
tincture  produces  a  deep-violet  precipitate  with  sulphate  of  iron,  a  scarlet  with 
bichloride  of  mercury,  aind  a  violet  with  the  soluble  salts  of  lead.  The  colour- 
ing principle,  which  was  separated  by  Pelletier,  and  called  by  him  santalin,  is 
of  a  resinous  character,  scarcely  soluble  in  cold  water,  more  so  in  boiling  water, 
very  soluble  in  alcohol,  ether,  acetic  acid,  and  alkaline  solutions,  but  slightly  in 
the  fixed  and  volatile  oils,  with  the  exception  of  those  of  lavender  and  rose- 
mary, which  readily  dissolve  it.  It  is  precipitated  when  acids  are  added  to  the 
infusion  of  the  wood,  prepared  with  an  alkaline  solution.  Weyermann  and 
Hoeflferly  have  found  it  to  possess  acid  properties.  For  an  analysis  of  red  san- 
dal wood  by  Mr.  H.  Dussance,  New  Lebanon,  New  York,  the  reader  is  referred 
to  the  Am..  Journ.  of  Pharm.  (Jan.  1860,  p.  6).  The  wood  has  no  medical  vir- 
tues, and  is  employed  solely  for  the  purpose  of  imparting  colour. 

Off. Prep.  Spiritus  Lavandulae  Compositus,  U.S.;  Tinctura  Cinchonae  Coni- 
posita,  U.  S-;  Tinct.  Lavandula?  Comp.,  i>V.;  Tinct.  Rhei  et  Sennae,  U.  S.  W. 

SANTONICA.  U.S.,  Br. 
Santonica.  Levant  Wbrmseed. 

The  unexpanded  flowers  and  peduncles  of  Artemisia  Contra,  and  of  other 
species  of  Artemisia.  U.  S.  The  unexpanded  flower- heads  of  an  undetermined 
species  of  Artemisia.  Imported  from  Russia.  Br. 
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European  Wurnueed.  Santonici  Sfinen.  Semfin  Ci/nx.  Semen  Contra. 
This  product,  though  discarded  from  the  Dublin  Phnnmicopceia  of  1850,  has 
been  reco<jrnl8ed  in  tlie  IJritisli  Phannacopfjeia,  as  well  as  in  the  late  edition  of 
our  own.  It  was  formerly  ascribed  by  the  Dublin  College,  in  accordance  with 
the  general  belief  at  one  time,  to  Arteiniaia  Santonica  or  Tartarian  nouthern- 
wood;  but  upon  insuflicient  grounds.  European  wormseed  is  of  two  kinds;  one 
called  the  Aleppo,  Alexandria,  or  Levant  wormseed,  the  other  Barbary  worm- 
seed.  The  former  is  supposed  to  be  the  product  of  Arteminia  Contra,  which 
grows  in  Persia,  Asia  Minor,  and  other  parts  of  the  East.  It  consists  in  fact  not 
of  the  seeds,  but  of  the  small  globular  unexpanded  flowers  of  the  plant,  mixed 
with  their  broken  peduncles,  and  with  minute,  obtuse,  smooth  leaves.  Jt  has  a 
greenish  colour,  a  very  strong  aromatic  odour  increased  by  friction,  and  a  very 
bitter  disagreeable  taste.  The  Barbary  wormseed  is  thought  by  some  to  be  de- 
rived from  Artemina  Judaica,  by  others  from  the  A.  glomerata  of  Sieber,  both 
of  which  grow  in  Palestine  and  Arabia.  It  consists  of  broken  peduncle.s,  having 
the  calyx  sometimes  attached  to  their  extremity.  The  calyx  is  also  sometimes 
separate,  consisting  of  very  small  linear  obtuse  leaflets.  The  flowers  are  want- 
ing, or  in  the  shape  of  minute  globular  buds.  All  these  parts  are  covered  with 
a  whitish  down,  which  serves  to  distinguish  this  variety  from  the  wormseed  of 
the  Levant.  It  is,  moreover,  lighter  and  more  coloured  than  the  latter.  Its 
smell  and  taste  are  the  same.  It  is  the  former  variety  which  is  recognised  by 
the  two  Pharmacopoeias.  The  British  gives  the  following  description  of  the 
medicine.  "  Flower- heads  rather  more  than  a  line  in  length  and  nearly  half  a 
line  in  breadth,  fusiform,  blunt  at  each  end,  pale  greenish-brown,  smooth;  re- 
sembling seeds  in  appearance,  but  consisting  of  imbricated  involucral  scales  with 
a  green  midrib,  enclosing  four  or  five  tubular  flowers." 

Wormseed  contains  a  volatile  oil  and  a  resinous  extractive  matter,  to  which 
its  virtues  have  been  ascribed.  But  it  probably  owes  its  eflQciency,  in  a  greater 
degree,  to  a  peculiar  principle  called  santonin.  This  is  crystallizable,  colour- 
less, tasteless  but  leaving  a  slight  sense  of  acrimony  in  the  mouth,  inodorous, 
soluble  in  ether  and  alcohol,  and  nearly  insoluble  in  water.  Its  alcoholic  solution 
has  a  decided  bitterness.  Though  neuter  in  its  action  upon  test-paper,  it  com- 
bines with  the  alkalies  to  form  soluble  and  crystallizable  salts.  Having  beea 
adopted  by  the  U.  S.  and  Br.  Pharmacopoeias,  with  processes  for  its  preparation, 
it  will  be  treated  of  more  fully  in  the  second  part  of  the  work.  (See  Santoninum.) 

The  two  kinds  of  wormseed  above  described  have  long  been  celebrated  as  a 
vermifuge;  and  the  title  oi i^einen  contra,  by  which  they  are  designated  in  many 
works  on  pharmacy,  originated  intheiranthelmintic  property.  Their  influence  on 
the  system  is  not  very  striking.  A  curious  effect,  however,  is  recorded  as  having 
resulted  from  a  large  dose  of  wormseed,  which  was  ascribed  to  the  santonin. 
Several  individuals  of  a  family  who  had  taken  the  remedy  as  a  vermifuge,  along 
with  the  expected  results,  were  affected  with  a  change  in  the  perception  of  colours, 
red  being  converted  into  orange,  and  blue  into  green.  {Ann.  de  Therap.,  A.  D. 
1852,  p.  234.)  Santonica  may  be  given  in  powder  or  infusion.  The  dose  in  sub- 
stance is  from  ten  to  thirty  grains, which  should  be  repeated  morning  and  evening 
for  several  days,  and  then  followed  by  a  brisk  cathartic.  It  is  little  used  in  this 
country.having  given  place  to  the  seeds  of  Chenopodiuni  anthelminticum,  which 
are  universally  known  among  us  by  the  name  of  wormseed.  In  Europe  it  has 
been  superseded,  to  a  considerable  extent,  by  santonin,  which  is  much  employed. 

Off.  Prep.  Santoninum.  W. 

SAPO.  U.S. 

Soap. 

Soap  made  with  soda  and  olive  oil.  U.  S. 

Off.  Syn.  SAPO  DURUS.  Hard  Soap.  Soap  made  with  olive  oil  and  soda. 
Br. 

Savon  Wane,  Fr.;  Oel-sodaseife,  Oerm.;  Sapone  duro,  Hat.;  Xabon,  Span. 
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SAPO  MOLLIS.  Br. 

Soft  /Soap. 

Soap  made  with  olive  oil  and  potash,  Br. 

Savon  mou,  Savon  vert,  Savon  a  base  de  potasse,  Fr.;  Sohniierseife,  Kaliseife,  Germ. 

Soaps  embrace  all  those  compounds  which  result  from  the  reaction  of  salifia- 
ble bases  with  fats  and  oils.  Fats  and  oils,  as  has  been  explained  under  the 
titles  Adeps  and  Olea,  consist  generally  of  three  principles,  two  solid,  differing' 
in  fusibility,  called  stearin  and  margarin,  and  one  liquid,  called  olein,  of  which 
there  are  two  varieties.  Stearin  is  found  most  abundantly  in  fats  which  are  firm 
and  solid,  as  suet  and  tallow;  margarin  in  human  fat;  and  olein  in  the  oils. 
When  the  fats  and  oils  undergo  saponification  by  reaction  with  a  salifiable  base, 
these  three  principles  are  decomposed  into  oily  acids  peculiar  to  each,  discovered 
by  Chevreul,  and  called  stearic,  margaric,  and  oleic  acids,  which  unite  with  the 
base  to  form  the  soap,  and  into  a  sweet  principle  not  saponifiable,  called  glyce- 
rin, which  is  set  free.  Hence  it  follows  that  stearin  is  a  stearate,  margarin  a 
margarate,  and  olein  an  oleate  of  glycerin,  and  that  the  fats  and  oils  are  mix- 
tures of  these  three  oily  salts.  Hence,  also,  it  is  obvious  that  soaps  are  mixed 
stearates,  margarates,  and  oleates  of  various  bases.  Stearic  acid  is  a  firm  white 
solid,  like  wax,  fusible  at  167°,  greasy  to  the  touch,  pulverizable,  soluble  in  alco- 
hol, very  soluble  in  ether,  but  insoluble  in  water.  In  the  impure  state  it  is  used 
as  a  substitute  for  wax  in  making  candles.  Margaric  acid  has  the  appearance 
of  fat,  and  is  fusible  at  140°.  Oleic  acid  is  an  oily  liquid,  insoluble  in  water, 
soluble  in  alcohol  and  ether,  lighter  than  water,  crystallizable  in  needles  a  little 
below  32°,  and  having  a  slight  smell  and  pungent  taste.  Glycerin  will  be  de- 
scribed under  a  separate  head.  (See  Glycerina.) 

Soaps  are  divided  into  the  soluble  and  insoluble.  The  soluble  soaps  are  com- 
binations of  the  oily  acids  with  soda,  potassa,  and  ammonia  ;  the  insoluble  con- 
sist of  the  same  acids  united  with  earths  and  metallic  oxides.  It  is  the  soluble 
soaps  only  that  are  detergent,  and  to  which  the  name  soap  is  usually  applied. 
Several  of  the  insoluble  soaps  are  employed  in  pharniacy ;  as,  for  example,  the 
soap  of  the  protoxide  of  lead,  or  lead  plaster,  and  the  soap  of  lime,  or  lime  lini- 
ment. (See  Umjylastrum  Plumbi  and  Lini  men  turn  Calcis.)  The  two  officinal 
soaps,  here  described,  are  of  the  soluble  kind.  One  is  a  soda  soap,  made  with 
olive  oil  (Castile  soap),  the  other  a  potassa  soap  (soft  soap).  The  soap  of  am- 
monia is  noticed  elsewhere.  (See  Linimentum  Ammonise.) 

The  consistency  of  the  fixed  alkaline  soaps  depends  partly  on  the  nature  of 
the  oil  or  fat,  and  partly  on  the  alkali  present.  Soaps  are  harder  the  more 
stearate  and  margarate  they  contain,  and  softer  when  the  oleate  predominates; 
and,  as  it  respects  the  alkali  present,  they  are  harder  when  formed  with  soda, 
and  softer  when  containing  potassa.  Hence  it  is  that  of  pure  soaps,  considered 
as  salts,  stearate  of  soda  is  the  hardest  and  least  soluble,  and  oleate  of  potassa 
the  softest  and  most  soluble. 

Preparation.  The  following  is  an  outline  of  the  process  for  making  soap. 
The  oil  or  fat  is  boiled  with  a  solution  of  caustic  alkali,  until  the  whole  forms 
a  thick  mass,  which  can  be  drawn  out  into  long  clear  threads.  After  the  soap 
is  completely  formed,  the  next  step  is  to  separate  it  from  the  excess  of  alkali, 
the  glycerin,  and  redundant  water.  This  is  effected  by  adding  common  salt,  or 
a  very  strong  alkaline  lye,  in  either  of  which  the  soap  is  insoluble.  The  same 
end  may  be  attained  by  boiling  down  the  solution  until  the  excess  of  alkali 
forms  a  strong  alkaline  solution,  which  acts  the  same  part  in  separating  the 
soap  as  the  addition  of  a  similar  solution.  As  soon  as'  the  soap  is  completely 
separated,  it  rises  to  the  surface;  and,  when  it  has  ceased  to  froth  in  boiling,  it 
is  ladled  out  into  wooden  frames  to  congeal,  after  which  it  is  cut  into  bars  by 
means  of  a  wire.  The  soap,  as  first  separated,  is  called  grain  soap.  It  may  be 
purified  by  dissolving  it  in  an  alkaline  lye,  and  separating  it  by  common  salt. 
During  this  process  the  impurities  subside,  and  the  soap  combines  with  more 
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water;  and  honce  it  becomes  weaker,  althoujfh  purer  and  whiter.  If  the  prain 
Hoap  U  not  piiritied  it  forniH  marbled  soap;  the  coloured  HtreakH  arisiiif?  princi- 
pally from  an  itiHoluble  suup  of  oxidized  iron.  Son)etimcM  the  marblod  appear- 
ance la  produced  l)y  uddinj?  to  the  soap,  as  soon  as  it  is  completely  separated,  a 
fresh  portion  of  lye,  and  inunediately  afterwards  a  solution  of  sulphate  of  iron. 
The  black  oxide  of  iron  is  precipitated,  and  jijives  rise  to  dark-coloured  streaks, 
which,  l)y  exposure  to  the  air,  become  red  in  consequence  of  the  conversion  of 
the  black  into  the  sesquioxide  of  iron.  For  an  account  of  the  process  of  Mr. 
R.  A.  Til;;hman,  of  this  city,  patented  in  1854,  for  manufacturing  soap  by  sub- 
jectin^i;  a  mixture  of  fatty  nmiters  and  a  solution  of  carbonated  alkali  to  a  high 
lenipcruture  under  pressure, see  the  Am.  Jouni.of  Fharm.  (xxvii.  121). 

The  officinal  aoap  (Sapo,  U.  S.;  Sapo  Dums,  Br.)  is  an  olive  oil  soda  soap, 
made  on  the  same  {general  plan  as  that  just  explained. 

Common  /Soap (Sapo  Vulgaris,  U.S.  1850)  is  also  a  soda  soap;  but,  instead 
of  olive  oil,  it  contains  concrete  animal  oil.  This  soap  corresponds  with  the  white 
soap  of  northern  European  countries  and  of  the  United  States,  and  is  formed 
usually  from  barilla  and  tallow.  In  Scotland  it  is  manufactui'ed  from  kelp  and 
tallow.  It  was  introduced  into  the  list  of  the  U.  S.  Pharmacopoeia  as  the  only 
proper  soap  for  making  opodeldoc  ;  but,  as  this  preparation  has  been  discarded 
in  the  existing  edition,  this  variety  of  soap  has  been  dismissed  along  with  it. 

Soft  Soap  (Sapo  Mollis,  Br.)  is  prepared  on  the  same  general  principles  as 
hard  soap;  potash  being  employed  as  the  alkali,  and  a  fatty  matter  rich  in 
olein,  as  the  oil.  The  French  soft  soap  is  made  with  the  seed  oils,  such  as  rape- 
seed,  hemivseed,&c.;  the  Scotch  and  Irish,  with  fish  oil  and  some  tallow;  and 
our  own  with  refuse  fat  and  grease.  A  lye  of  wood-ashes  is  the  form  of  potash 
usually  employed.  In  forming  the  soap  it  is  necessary  that  it  should  continue 
dissolved  in  the  alkaline  solution,  instead  of  being  separated  from  it.  Hence 
soft  soap  is  a  soap  of  potassa,  completely  dissolved  in  the  solution  of  its  alkali, 
which  is  consequently  present  in  excess.  A  soap  of  potassa  is  sometimes  made 
with  a  view  to  its  conversion  into  a  soda  soap.  This  is  effected  by  the  addition 
of  an  equivalent  quantity  of  common  salt,  which,  by  double  decomposition,  gen- 
erates a  soap  of  soda,  and  chloride  of  potassium  in  solution.  After  this  change 
is  effected,  a  further  addition  of  salt  separates  the  soda  soap  formed.  Soft  soap 
is  said  to  be  largely  adulterated  in  France  with  starch,  which  very  much  im- 
proves its  appearance.  The  fraud  may  be  instantly  detected  by  means  of  the 
microscope,  which  will  reveal  the  starch  granules.  {Journ.  de  Fharm.,  4e  ser., 
V.  179.) 

Besides  the  officinal  soaps  of  the  IT.  S.  and  Br.  Pharmacopoeias,  there  are 
many  other  varieties,  more  or  less  used  for  medicinal  or  economical  purposes. 
The  officinal  soap  of  the  French  Codex  (1837),  called  amygdaline  soap  (almond 
oil  soap),  is  formed  of  caustic  soda  and  almond  oil,  and  is  directed  to  be  kept 
for  two  months  exposed  to  the  air,  before  being  used.  SlarL-ei/s  soap,  also 
officinal  in  the  Codex,  is  prepared  by  uniting,  by  trituration,  equal  parts  of  car- 
bonate of  potassa,  oil  of  turpentine,  and  Venice  turpentine.  Beef^s  marrow 
soap  is  a  fine  animal  oil  soap,  also  included  in  the  French  standard  of  phar- 
macy. Windsor  soap  is  a  scented  soda  soap,  made  of  one  part  of  olive  oil  and 
nine  parts  of  tallow.  Eau  de  luce  (aqua  luciae)  is  a  kind  of  liquid  soap,  formed 
by  mixing  a  tincture  of  oil  of  amber  and  balsam  of  Gilead  with  water  of  am- 
luonia.  Transparent  soap  is  prepared  by  saponifying  kidney  fat  with  soda  free 
from  foreign  salts,  drying  the  resulting  soap,  dissolving  it  in  alcohol,  filtering 
and  evaporating  the  solution,  and  running  it  into  moulds  when  sufficiently  con- 
centrated. The  soap  is  yellow  or  yellowish-brown,  and  preserves  its  transparency 
after  desiccation.  Palm  soap  is  prepared  from  soda  and  palm  oil,  to  which  tal- 
low is  added  to  increase  its  firmness.  If  it  be  wanted  white,  the  palm  oil  may 
be  bleached  by  heat,  bichromate  of  potassa  with  sulphuric  acid,  chlorine,  or  ex- 
posure to  the  sun.  This  soap  has  a  yellowish  colour,  and  the  agreeable  odour  of 
violets  derived  from  the  oil.  Soap  balls  are  prepared  by  dissolving  soap  in  a 
little  water,  and  then  forming  it  with  starch  into  a  mass  of  the  proper  consist- 
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ence.  Common  yellow  soap  (rosin  soap)  derives  its  peculiarities  from  an  ad- 
mixture of  rosin  and  a  little  palm  oil  with  the  tallow  employed  ;  the  oil  being 
added  to  improve  its  colour.  Silicate  of  soda  has,  to  some  extent,  been  substi- 
tuted for  rosin,  as  more  economical.  (Am.  Joiirn.  of  Fharm.,  Sept.  1863,  p.  466.) 
Large  quantities  of  lard  oil  (nearly  pure  olein)  are  manufactured  into  soap.* 

All  the  varieties  of  soap,  except  a  few  of  the  fancy  sort  and  the  olive  oil 
soaps,  are  manufactured  in  the  United  States.  The  latter,  which  are  chiefly 
used  for  medicinal  purposes,  are  imported  from  France. 

Properties.  Soap,  whatever  may  be  its  variety,  has  the  same  general  proper- 
ties. Its  aspect  and  consistence  are  familiar  to  every  one.  Its  smell  is  pecu- 
liar, and  taste  slightly  alkaline.  It  is  somewhat  heavier  than  water,  and  there- 
fore sinks  in  that  liquid.  Exposed  to  heat  it  quickly  fuses,  swells  up,  and  is 
decomposed.  It  is  soluble  in  water,  and  more  readily  in  hot  than  in  cold. 
Potassa  soaps  and  those  containing  oleic  acid  are  far  more  soluble  than  the 
soda  soaps,  especially  those  in  which  the  stearates  and  margarates  predominate. 
Acids,  added  to  an  aqueous  solution  of  soap,  combine  with  the  alkali,  and  set 
free  the  oily  acids,  which,  being  diffused  through  the  water,  give  it  a  milky 
appearance.  Its  decomposition  is  also  produced  by  metallic  salts,  which  inva- 
riably give  rise  to  insoluble  soaps.  Soap  is  soluble  in  cold,  and  abundantly  in 
boiling  alcohol.  This  solution  constitutes  the  tincture  of  soap,  and  forms  a  very 
convenient  test  for  discovering  lime  in  natural  waters.  As  the  tincture  some- 
times gelatinizes,  it  is  proposed  by  M.  Bjorklund  to  remedy  this  inconvenience 
by  employing  soap  in  the  nascent  state,  that  is,  containing  a  large  proportion  of 
water.  (Joum.  de  Pharm.,  4e  ser.,  ii.  179,  A.  D.  1865.)  The  efficacy  of  soap  as 
a  detergent  depends  upon  its  power  of  rendering  grease  and  other  soiling  sub- 
stances soluble  in  water,  and  therefore  capable  of  being  removed  by  washing. 
The  chief  adulterations  in  soap  are  lime,  gypsum,  heavy  spar,  steatite,  and  pipe- 
clay. When  adulterated  with  these  substances,  it  will  not  be  entirely  soluble  in 
alcohol.  According  to  Dr.  Riegel,  glue  is  an  occasional  adulteration  in  Spanish 
soap,  discoverable  also  by  its  insolubility  in  alcohol.  The  same  impurity  is 
sometimes  found  in  other  soaps.f 

Olive  oil  soda  soap  (Sapo),  otherwise  called  Castile  or  Sjianish  soap,  is  a 
hard  soap,  and  is  presented  under  two  principal  varieties,  the  white  and  the  mar- 
bled. White  Castile  soap,  when  good,  is  of  a  pale  grayish-white  colour,  incapa- 
ble of  giving  an  oily  stain  to  paper,  devoid  of  rancid  odour  or  strong  alkaline 
qualities,  and  entirely  soluble  both  in  water  and  alcohol.  It  should  not  feel 
greasy,  nor  grow  moist,  but,  on  the  contrary,  should  become  dry  by  exposure  to 
the  air,  without  exhibiting  any  saline  efflorescence.  This  variety  of  soap  contains 
about  21  per  cent,  of  water.  Sometimes  it  contains  a  larger  proportion  of  water, 
with  which  the  soap  is  made  to  combine  by  the  manufacturer,  with  the  fraudu- 
lent intention  of  increasing  its  weight.  Soap,  thus  adulterated,  is  known  by  its 
unusual  whiteness,  and  by  its  suffering  a  great  loss  of  weight  in  a  dry  air.  The 
proportion  of  water  may  be  ascertained  by  introducing  the  soap  into  a  saturated 
solution  of  chloride  of  sodium,  and  boiling;  when  the  soap,  nearly  free  from 
water,  concretes  into  a  solid  mass.  3Iarbled  Castile  soap  is  harder,  more  alka- 
line, and  more  constant  in  its  cohipo'sition  than  the  other  variety.  It  contains 
about  14  per  cent,  of  water.  Having  less  water  than  the  white  Castile,  it  is  a 
stronger  and  more  economical  soap  ;  but  at  the  same  time  less  pure.  The  im- 
purity arises  from  the  veins  of  marbling,  consisting  of  ferruginous  matter,  as 
already  explained.    Soap  made  with  animal  fat,  with  the  probable  addition  of 

*  Upon  the  supposition  that  the  detergent  property  of  soap  depends  exclusively  on  the 
alkali  it  contains,  and  is  consequently  proportionate  to  the  quantity  of  that  ingredient, 
a  mode  of  estimating  the  relative  value  of  soaps  has  been  suggested  by  E.  Graeger,  based 
on  the  equivalent  of  the  fatty  constituent;  those  soaps  being  the  strongest,  of  which  the 
acid  has  the  lowest  combining  number.  (See  Am.  Joum.  of  Pharm.,  July,  1861,  p.  355.) 

■f  For  a  mode  of  estimating  the  impurities  in  soap  by  the  volumetric  method,  by  which 
the  character  of  any  sample  of  soap  may  be  hastily  ascertained,  with  sufficient  accuracy 
for  ordinary  purposes,  see  a  paper,  by  M.  Pons,  in  the  Joum.  de  Pharm.  et  de  Chim.  (4e 
Ser.,  i.  290). — Note  to  the  thirteenth  edition. 


PART  I.  Sapo.  777 

silicato  of  soda,  has  been  sold  for  Castilu  soap.  {Am.  Journ.  of  Pharm.,  March, 
1864,  p.  102.) 

Animal  oil  soda  soap  (Sapo  Vulffaris)  is  a  hard  soap,  of  a  white  colour,  iu- 
cliDing  to  yellow.  It  is  made  from  tallow  and  caustic  soda.  This  soap  possesses 
the  same  general  properties  as  the  olive  oil  soda  soap. 

Soft  soap  (Sapo  Mollis),  as  made  in  this  country,  is  semi-fluid,  slippery,  capa- 
ble of  being  poured  from  one  vessel  to  another,  and  of  a  dirty-brownish-yellow 
colour.  This  soap  always  contains  an  excess  of  alkali,  which  causes  it  to  act 
more  powerfully  as  a  detergent  than  hard  soap.  It  also  contains  the  glycerin 
of  the  fatty  matters,  which  is  always  separated  from  hard  soap.  In  the  Br. 
Pharmacopoeia  it  is  directed  to  be  made  from  olive  oil  and  potash  ;  but  Dr. 
Pereira  states  that  he  has  not  been  able  to  meet  with  it  in  England.  That  made 
in  France  has  a  greenish  colour  and  the  consistence  of  soft  ointment,  and  is  com- 
posed of  hempseed  oil  and  potash.  It  is  called,  in  the  French  Codex,  savon 
vert.  Sometimes  it  is  manufactured  from  the  dregs  of  olive  oil. 

Incompatihles.  Soap  is  decomposed  by  all  the  acids,  earths,  and  earthy  and 
metallic  salts.  Acids  combine  with  the  alkali,  and  set  free  the  oily  acids  of  the 
soap;  the  earths  unite  with  the  oily  acids  and  separate  the  alkali;  while  the 
earthy  and  metallic  salts  give  rise,  by  double  decomposition,  to  an  insoluble 
soap  of  their  base,  and  a  saline  combination  between  their  acid  and  the  alkali 
of  the  soap.  Hard  waters,  in  consequence  of  their  containing  salts  of  lime,  de- 
compose and  curdle  soap.  They  may  be  rendered  soft,  and  lit  for  washing,  by 
adding  sufficient  carbonate  of  soda  or  of  potassa  to  precipitate  all  the  lime. 

Composition.  It  has  been  already  explained  that  soap  consists  of  certain  oily 
acids,  united  with  an  alkali.  As  olive  oil  is  a  compound  of  margarin  and  olein, 
so  the  officinal  "soap"  is  a  mixed  margarate  and  oleate  of  soda.  The  former 
officinal  "  coumion  soap  "  is  principally  a  stearate  of  soda;  and  "  soft  soap,"  as 
deGned  in  the  Br.  Pharmacopoeia,  is  a  mixed  margarate  and  oleate  of  potassa. 
The  most  important  soaps  have  the  following  composition  in  the  hundred  parts. 
Marseilles  white  soap, — soda  1024,  margaric  acid  920,  oleic  acid  59  20,  water 
21-36.  {Braconnot.)  Castile  soap,  very  dry, — soda  90,  oily  acids  765,  water 
145.  (Ure.)  Glasgow  soft  soap, — pota.ssa  90,  oily  acids  437,  water  47 '3. 
(Ure.)  French  soft  soap, — potassa  95,  oily  acids  44,  water  465.  (TJienard.) 
Most  soaps,  it  is  perceived,  contain  a  large  proportion  of  water. 

Medical  Properties.  Soap  possesses  the  properties  of  a  laxative,  antacid,  and 
antilithic.  It  is  seldom  given  alone,  but  frequently  in  combination  with  rhubarb, 
the  astringency  of  which  it  has  a  tendency  to  correct.  Thus  combined,  it  is  often 
administered  in  dyspepsia,  attended  with  constipation  and  torpor  of  the  liver. 
As  it  is  readily  decomposed  by  the  weakest  acids,  which  combine  with  the  alkali, 
it  often  proves  useful  in  acidity  ofthe  stomach,  and  has  been  recommended  as 
a  remedy  in  the  uric  acid  diathesis;  but  it  possesses  no  power  to  dissolve  cal- 
culi, as  was  once  supposed.  Externally,  soap  is  a  stimulating  discutient,  and  as 
such  has  been  used  by  friction  in  sprains  and  bruises.  The  late  Dr.  A.  T.  Thom- 
son found  much  benefit  to  result  from  rubbing  the  tumid  abdomen  of  children 
in  mesenteric  fever,  morning  and  evening,  with  a  strong  lather  of  soap.  For  the 
cure  of  itch.  Dr.  Schubert  recommends  a  mixture  of  soft  soap  and  salt,  in  the 
proportion  of  eight  ounces  of  the  former  to  four  of  the  latter,  dissolved  in  a  quart 
of  water.  With  this  solution,  previously  warmed,  the  patient  is  to  be  rubbed, 
night  and  morning,  until  a  cure  is  effected,  which  generally  takes  place  in  three 
days.  M.  Thenard  recommends  a  solution  of  soap  as  an  infallible  remedy  against 
the  bug  (punaise,  Fr.),  which,  as  well  as  the  ep:;g,  is  destroyed  by  a  hot  solution, 
made  by  boiling  together  one  part  of  soap  with  fifty  parts  of  water.  (Journ.  de 
Pharm.,  3e  ser,  xxviii.  280.)  In  constipation  of  the  bowels,  particularly  when 
arising  from  hardened  feces  in  the  rectum,  a  strong  solution  of  soap,  especially 
of  soft  soap,  forms  a  useful  enema.  When  the  latter  is  used,  two  tablespoonfuls 
may  be  dissolved  in  a  pint  of  warm  water.  In  pharmacy,  soap  is  frequently  em- 
ployed for  the  purpose  of  giving  a  proper  consistence  to  pills  ;  but  care  must  be 
taken  not  to  associate  it  with  a  substance  which  may  be  decomposed  by  it.  It 
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is  also  an  ingredient  in  some  liniments  and  plasters.  In  toxicology  it  is  used  as 
a  counter-poison  for  the  mineral  acids,  and  should  always  be  resorted  to,  in  poi- 
soning by  these  agents,  without  a  moment's  delay,  and  its  use  continued  until 
magnesia,  chalk,  or  the  bicarbonate  of  soda  or  of  potassa  can  be  obtained.  The 
mode  of  administration,  in  these  cases,  is  to  give  a  teacupful  of  a  solution  of 
soap,  made  by  dissolving  it  in  four  times  its  weight  of  water,  every  three  or  four 
minutes,  until  the  patient  has  taken  as  much  as  he  can  swallow.  The  dose  of 
soap  is  from  five  grains  to  half  a  drachm,  given  in  the  form  of  pill. 

Ojf".  Prep,  of  Soap.  Emplastrum  Cerati  Saponis,  Br.;  Emplastrum  Resinea, 
£r.;  Emp.  Saponis;  Extractum  Colocynthidis  Compositum;  Linimentum  Po- 
tassii  lodidi  cum  Sapone,  Br.;  Linimentum  Saponis;  Linimentum  Terebin- 
thinae,  Br.;  Pilulse  Aloes,  U.  S.;  Pil.  Aloes  Barbadensis,  Br.;  Pil.  Aloes  et 
Assafcetidae ;  Pil.  Aloes  Socotrinae,  T^r.;  Pil.  Assafoetidae,  U.S.;  Pil.  Cambogiae 
Composita,  i^r.;  VW.Opu,  U.S.;  Pil.  Rhei,  i7. S.;  Pil.  Rhei  Comp.,  J5r./  Pil. 
Saponis  Comp. ;  Pil.  Scillae  Comp.  B. 

SARSAPARILLA.  U.S. 
Sarsaparilla. 

The  root  of  Smilax  officinalis  {Humboldt  and  Bonpland),  smd  of  other  spe- 
cies of  Smilax.  U.  S. 

Off.  Syn.  SARSJ3  RADIX.  Jamaica  Sarsaparilla.  The  dried  root  of 
Smilax  officinalis.  Br. 

Salsopareille,  Fr.;  Sarsaparille,  Oerm.;  Salsapario;lia,/!'ai.;  Zarzaparilla,  ,9^3a,n. 

Smilax.   Sex.Syat.  Dicecia  Hexandria. — Nat.  Ord.  Smilaceae. 

Gen.  Gh.  Male.  Calyx  six-leaved.  Corolla  none.  Female.  Calyx  six- 
leaved.    Corolla  none.   Styles  three.   Berry  three-celled.   Seeds  two.  Willd. 

Formerly,  Smilax  Sarsaparilla  was  admitted  by  most  of  the  standard  au- 
thorities as  the  source  of  this  drug;  but  it  is  probable  that  none  of  the  sarsapa- 
rilla of  the  shops  was  ever  obtained  from  it.  S.  Sarsaparilla  is  a  native  of  the 
United  States ;  and  the  medicine  has  never,  within  our  knowledge,  been  col- 
lected in  this  country.  It  is  not  among  the  eleven  species  of  Smilax  described 
by  Humboldt,  Bonpland,  and  Kunth,  who  indicate  S.  officinalis,  S.  syphilitica, 
and  S.  Cumanensis,  especially  the  first,  as  the  probable  sources  of  the  drug  ex- 
ported from  Mexico  and  the  Spanish  Main.  In  the  present  state  of  our  know- 
ledge, it  is  impossible  to  decide  with  certainty  from  what  species  the  several 
commercial  varieties  of  the  drug  are  respectively  derived.  This  much  is  certain, 
that  they  do  not  proceed  from  the  same  plant.  Of  the  many  species  belonging 
to  this  genus,  few  possess  any  medicinal  power;  and  Hancock  states  that  of  the 
six  or  eight  which  he  found  growing  in  the  woods  of  Guiana,  only  one  presented 
in  any  degree  the  sensible  properties  of  the  genuine  sarsaparilla,  the  rest  being 
insipid  and  inert.  The  root  (rhizoma)  of  Smilax  China,  a  native  of  China  and 
Japan,  has  been  emplo3^ed  under  the  name  of  China  Root  for  similar  purposes 
with  the  officinal  sarsaparilla.  As  it  occurs  in  commerce,  it  is  in  pieces  from 
three  to  eight  inches  long  and  an  inch  or  two  thick,  usually  somewhat  flattened, 
more  or  less  knotty,  often  branched,  of  a  brownish  or  grayish-brown  colour  ex- 
ternally, whitish  or  of  a  light  flesh-colour  internally,  without  odour,  and  of  a 
taste  flat  at  first,  but  afterwards  very  slightly  bitterish  and  somewhat  acrid,  like 
that  of  sarsaparilla.  The  root  of  Smilax  aspera  is  said  to  be  employed  in  the 
south  of  Europe  as  a  substitute  for  sarsaparilla;  but  it  has  little  reputation. 
The  East  India  Sarsaparilla,  which  was  at  one  time  referred  to  this  species  of 
Smilax,  is  the  product  of  Hemidesmns  Indicus.  {See  Hemidesmus.)  We  shall 
briefly  describe  S.  Sarsaparilla,  on  account  of  its  former  officinal  rank,  and  after- 
wards such  other  species  a«  are  believed  to  yield  any  portion  of  the  drug.  All 
of  them  are  climbing  or  trailing  plants,  with  prickly  stems  ;  a  character  ex- 
pressed in  the  name  of  the  medicine,  which  is  derived  from  two  Spanish  words 
{zarza  and  parilla),  signifying  a  small. thorny  vine. 

Smilax  Sarsaparilla.  Willd.  Sp.  Plant,  iv.  776;  Wood  v.  3Ied.  Bat.  p.  161, 
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t.  62.  The  Htoiu  of  tins  jilant  Is  long-,  slender,  shrubby,  ang-ular,  and  beset  with 
prickles.  The  leaves  are  unarmed,  ovate-lanceolate  with  about  five  nerves, 
somewhat  glaucous  beneath,  and  supported  alternately  upon  fuotstalks,  at  the 
basesof  which  are  long- tendrils.  The  flowers  usually  stand, three  or  four  together, 
upon  a  common  peduncle,  which  is  longer  than  the  leafstalk.  This  species  is 
indigenous,  growing  in  swamps  and  hedges  in  the  Middle  and  Southern  States. 

S.  officinnliH.  llumb.  and  lionpl.  Plant.  jE<jui)wrf.  i.  27 1.  In  this  species  the 
stem  is  twining,  angular,  smooth,  and  |)rickly;  the  young  shoots  are  unarmed; 
the  leaves  ovate-oblong,  acute,  cordiform,  five  or  seven-nerved,  coriaceous, 
smooth,  twelve  inches  long  and  four  or  live  broad,  with  footstalks  an  inch  long, 
smooth,  and  furnished  with  tendrils.  The  young  leaves  are  lanceolate-oblong, 
acuminate,  and  three-nerved.  According  to  Humbohit,  the  plant  abounds  on 
the  river  Magdalena,  in  New  Granada.  Large  quantities  of  the  root  arc  sent 
down  the  river  to  Mompo.x  and  Carthagena. 

S.  syphilitica.  Willd.  8p.  Plant,  iv.  780.  The  stem  is  round  and  smooth  ; 
armed  at  the  joints  with  from  two  to  four  thick,  straight  prickles ;  and  furnished 
with  oblong-lanceolate, acuminate,  three-nerved, coriaceous,shining  leaves, which 
are  a  foot  in  length,  and  terminate  by  a  long  point.  The  plant  was  seen  by 
Humboldt  and  Honpland  in  New  Granada,  upon  the  banks  of  the  river  Ca.«si- 
quiare,  and  by  Martius  in  Brazil,  at  Yupura  and  near  the  Kio  Negro.  It  has 
been  supposed  to  yield  the  Brazilian  sarsaparilla. 

S.  papyracea.  Poiret,  Encyc.  Meth.  iv.  467.  This  is  an  under-shrub  with  a 
compressed  stem,  angular  below,  and  furnished  with  spines  at  the  angles.  Its 
leaves  are  elliptical,  acuminate,  and  three-nerved.  It  inhabits  Cayenne  and 
Brazil,  chiefly  upon  the  banks  of  the  Amazon  and  its  tributaries,  and  is  thought 
to  yield  the  variety  of  sarsaparilla  denominated  Brazilian.  {Am.  Journ.  of 
Pharm.,  xv.  277.)  A  particular  description  of  a  specimen  of  Smilax,  supposed 
to  belong  to  this  species,  is  given  by  Professor  Bentley  in  the  London  Pharm. 
Journ.  (x.  470.)  It  was  obtained  from  Guatemala,  and  was  the  source  of  a  va- 
riety of  commercial  sarsaparilla,  recently  introduced  into  the  market,  which  Pro- 
fessor Bentley  proposes  to  name  Guatemala  sarsaparilla. 

S.  medica.  Schlechtendahl,  Linnaea,  vi.  47  ;  Carson,  Illufit.  of  Med.  Bot.  ii. 
51,  pi.  95.  This  species  has  an  angular  stem,  armed  with  straight  prickles  at  the 
joints,  and  a  few  hooked  ones  in  the  intervals.  The  leaves  are  smooth,  bright- 
green  on  both  sides,  shortly  acuminate,  five-nerved,  with  the  veins  prominent  be- 
neath. They  vary  much  in  form,  the  lower  being  cordate,  auriculate-hastate;  the 
upper  cordate-ovate.  In  the  old  leaves,  the  petiole  and  midrib  are  armed  with 
straight  sul)ulate  prickles.  The  inflorescence  is  an  umbel  of  from  eight  to  twelve 
flowers,  with  a  smooth  axillary  peduncle,  and  pedicels  about  three  lines  long. 
Schiede  found  this  plant  on  the  eastern  declivity  of  the  Mexican  Andes,  where 
the  root  is  collected  to  be  taken  to  Vera  Cruz. 

The  medicinal  species  of  Smilax  grow  ii>  Mexico,  Guatemala,  and  the  warm 
latitudes  of  South  America.  The  roots  are  very  long  and  .slender,  and  origi- 
nate in  great  numbers  from  a  common  head  or  rhizoma,  from  which  the  stems 
of  the  plant  ri.se.  The  whole  root  with  the  rhizoma  is  usually  dug  up,  and  as 
brought  into  market  exhibits  not  unfrequently  portions  of  the  stems  attached, 
sometimes  several  inches  in  length.  The  sarsaparilla  of  commerce  comes  from 
different  sources,  and  is  divided  into  varieties  according  to  the  place  of  collec- 
tion or  shipment. 

Honduras  San^aparilla  is  the  variety  most  used  in  this  country.  It  is  brought 
from  the  bay  of  Honduras,  and  comes  in  bundles  two  or  three  feet  long,  com- 
posed of  several  roots  folded  lengthwise,  and  secured  in  a  compact  form  by  a 
few  circular  turns.  These  are  packed  in  bales  imperfectly  covered  with  skins, 
each  bale  containing  one  hundred  pounds  or  more.  The  roots  are  usually  con- 
nected at  one  extremity  in  large  numbers  inacon)mon  head,  to  which  portions 
of  the  stems  are  also  attached.  In  some  bundles  are  many  small  fibres  either 
lying  loose,  or  still  adhering  to  the  roots.  The  colour  of  the  roots  externally  is 
a  dirty-grayish  or  reddish-brown  ;  and  the  cortical  portion  beneath  the  epider- 
mis often  appears  amylaceous  when  broken. 
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The  Jamaica  or  red  sarsaparilla  of  foreign  writers  is  little  known  by  that 
name  in  the  United  States.  The  island  of  Jamaica  is  merely  its  channel  of  ex- 
portation to  Europe ;  and  it  is  probably  derived  originally  from  Central  America. 
It  does  not  materially  differ  in  properties  from  Hondurtfs  sarsaparilla;  its  chief 
peculiarity  being  the  reddish  colour  of  the  epidermis,  which  is  also  sometimes 
found  in  that  variety.  It  is  said  also  to  yield  a  larger  proportion  of  extract, 
and  to  contain  less  starch.  As  found  in  commerce,  it  is  in  bundles  from  twelve 
to  eighteen  inches  long,  by  four  or  five  in  thickness,  consisting  of  long  slender 
roots  folded  up,  with  numerous  radical  fibres  attached. 

Considerable  quantities  of  the  drug  are  imported  from  the  Mexican  ports  of 
Vera  Cruz  and  Tampico.  The  Vera  Cruz  sarsaparilla  comes  in  large,  rather 
loose  bales,  weighing  about  two  hundred  pounds,  bound  Avith  cords  or  leather 
thongs,  and  usually  containing  the  roots  folded  upon  themselves,  and  separately 
packed.  These,  as  in  the  Honduras  sarsaparilla,  consist  of  a  head  or  caudex 
with  numerous  long  radicles,  which,  however,  are  somewhat  smaller  than  in  that 
variety,  and  have  a  thinner  bark.  They  are  often  also  much  soiled  with  earth. 
This  variety  was  formerly  little  esteemed ;  but,  from  the  acrid  taste  which  it 
possesses,  it  is  probably  not  inferior  in  real  virtues  to  the  other  kinds.  It  is  pro- 
bably derived  from  Smilax  medica. 

Another  variety  is  the  Caracas  sarsaparilla,  brought  in  large  quantities 
from  La  Guayra.  It  is  in  oblong  packages,  of  about  one  hundred  pounds,  sur- 
rounded with  broad  strips  of  hide,  which  are  connected  laterally  with  thongs 
of  the  same  material,  leaving  much  of  the  root  exposed.  The  roots,  as  in  the  last 
variety,  are  separately  packed,  but  more  closely  and  carefully.  The  radicles  are 
often  very  amylaceous  internally,  in  this  respect  resembling  the  following. 

The  Brazilian,  or,  as  it  is  sometimes  called  in  Europe,  the  Lisbon  sarsapO' 
rilla,  has  been  less  used  in  the  United  States  than  in  Europe,  where  it  has  com- 
manded a  higher  price.  Within  a  few  years,  however,  it  has  been  imported  in 
considerable  quantities.  It  comes  from  the  poi*ts  of  Para  and  Maranham,  in 
cylindrical  bundles  of  from  three  to  five  feet  in  length,  by  about  a  foot  in  thick- 
ness, bound  about  by  close  circular  turns  of  a  very  flexible  stem,  and  consisting 
of  unfolded  roots,  destitute  of  caudex  (rhizoma)  and  stems,  and  having  few  ra- 
dical fibres.  It  is  the  variety  of  which  Hancock  speaks  as  celebrated  through- 
out South  America  by  the  name  of  sarsa  of  the  Rio  Negro,  and  is  considered 
as  the  most  valuable  variety  of  the  drug.  It  is  distinguished  by  the  amylaceous 
character  of  its  interior  structure,  and  has  considerable  acrimony.  It  was  said 
by  Martius  to  be  derived  from  Smilax  syphilitica;  but  Dr.  Hancock  considers 
that  portion  of  it  which  comes  from  the  Rio  Negro,  and  is  shipped  at  Para,  as 
the  product  of  an  undescribed  species,  certainly  not  S.  syphilitica.  According 
to  Richard,  it  has  been  ascertained  to  be  the  product  of  the  S.  papyracea  of 
Poiret.  (See  Am.  Journ.  of  Pharm.,  xv.  277.) 

The  variety  described  by  Professor  Bentley  under  the  name  of  Guatemala 
sarsaparilla  was  collected  in  the  province  of  Sacatapeques,  about  ninety  miles 
from  the  sea.  It  is  in  cylindrical  bundles  about  two  feet  eight  inches  long  by 
four  inches  in  diameter,  composed  of  separate  roots,  arranged  in  parallel  order, 
without  rootstalk,  and  bound  together  by  a  few  turns  of  the  flexible  stem  of  a 
monocotyledonous  plant.  The  bundles  resemble  the  Brazilian  in  arrangement, 
but  are  much  lees  compact.  It  is  amylaceous,  has  considerable  acrimony,  and 
is  probably  one  of  the  most  efficient  varieties.  Professor  Bentley  ascribes  it  to 
S.  papyracea.  For  a  particular  description  of  the  root,  the  reader  is  referred 
to  the  Pharmaceutical  Journal  (xii.  472). 

Much  sarsaparilla  has  been  imported  into  England  from  Lima,  Yalparaiso, 
and  other  places  on  the  Pacific  coast  of  South  America.  •  It  is  described  by 
Pereira  as  bearing  a  close  resemblance  to  Jamaica  sarsaparilla,  but  yielding  a 
smaller  proportion  of  extract.  It  is  in  bundles  of  about  three  feet  long  and  nine 
inches  thick,  consisting  of  the  roots  folded  with  their  heads  or  rhizomes  attached. 
The  epidermis  is  brown  or  grayish-brown.  Sometimes  roots  of  a  lightrclay 
colour  are  found  in  the  bundles. 
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III  u  monioir  rvad  l)y  Dr.  IJiTtliold  Seeinan  before  the  London  Linntean  So- 
ciety, the  autlior  Htated  that,  after  careful  examination,  he  was  convinced  that 
the  commercial  varieties  of  BnfHaparilla,  called  Ikazilian,  Jamaica,  and  Guate- 
mala  sarRaparilla,  are  all  the  product  of  one  species  of  Smilax,  the  S.  officina- 
Ha  of  Humboldt  and  Honpland,  and  moreover,  that  the  S.  medico  of  iSchlecht- 
cndahl,  and  the  S.  papyracea  of  Poiret,  are  identical  with  that  species.  {Pharm. 
Journ.,  Feb.  1854,  p.  385.) 

Properties.  The  dried  sarsaparilla  roots  are  several  feet  in  Icnjj^h,  about 
the  thickness  of  a  goose-quill,  cylindrical,  more  or  less  wrinkled  longitudinally, 
flexible,  and  composed  of  a  thick  exterior  cortical  portion,  covered  with  a  thin 
easily  separable  epidermis,  of  an  inner  layer  of  ligneous  flbre,  and  of  a  central 
pith.  The  epidermis  is  of  various  colours,  generally  ash-coloured,  grayish-brown, 
or  reddish-brown,  and  sometimes  very  dark.  The  cortical  portion  is  in  some 
specimens  whitish,  in  others  brown,  and  not  unfrequently  of  a  pink  or  ro.sy  hue. 
It  is  occasionally  white,  brittle,  and  almost  powdery  like  starch.  The  woody 
part  is  usually  very  thin,  and  composed  of  longitudinal  fibres,  which  allow  the 
root  to  bo  split  with  facility  through  its  whole  length.  The  central  medulla 
often  abounds  in  starch. 

SarsapariUa  in  its  ordinary  state  is  nearly  or  quite  inodorous,  but  in  decoc- 
tion acquires  a  decided  and  peculiar  smell.  To  the  taste  it  is  mucilaginous  and 
very  slightly  bitter,  and,  when  chewed  for  some  time,  produces  a  disagreeable 
acrid  impression,  which  remains  long  in  the  mouth  and  fauces.  The  root  is  effi- 
cient in  proportion  as  it  possesses  this  acrimony,  which  is  said  by  some  authors 
to  be  confined  to  the  cortical  portion;  while  the  ligneous  fibre  and  medullary 
matter  are  insipid  and  inert.  Hancock  avers  that  all  parts  are  equally  acrid 
and  efficacious.  The  truth  is  probably  between  the  two  extremes;  and,  as  in 
most  medicinal  roots,  it  must  be  admitted  that  the  bark  is  more  powerful  than 
the  interior  portions,  while  these  are  not  wholly  inactive.  The  virtues  of  the 
root  are  communicated  to  water  cold  or  hot,  but  are  impaired  by  long  boiling. 
They  are*  extracted  also  by  diluted  alcohol.  According  to  Hancock,  the  whole 
of  the  active  matter  is  not  extracted  by  water.  He  observes  in  his  paper  upon 
SarsapariUa,  published  in  the  London  Medico- Botanical  Transactions,  when 
speaking  of  the  sarsaparilla  from  Para  and  the  Rio  Negro,  "after  exhausting 
half  a  pound  of  this  sort  by  two  digestions,  boiling,  and  pressure,  I  added  to  the 
dregs  half  a  pint  of  proof  spirit,  and  digested  this  with  a  gentle  heat  for  a  i^w 
hours  in  a  close  vessel,  then  aifusing  hot  water  to  the  amount  of  that  taken  off 
from  the  first  boiling,  and  pressing  again,  I  procured  by  the  last  operation  about 
four  pints  of  an  infusion  which  possessed  the  acrid  properties  of  the  sarsa  in  a 
much  higher  degree  even  than  that  obtained  by  the  first  decoction  with  simple 
water."  It  appears  that  in  South  America  it  is  the  custom  to  prepare  sarsapa- 
rilla by  digestion  in  wine  or  spirit,  or  by  infusion  in  water  with  additions  which 
may  produce  the  vinous  fermentation,  and  thus  add  alcohol  to  the  menstruum. 
The  same  result,  as  to  the  superior  efficacy  of  alcohol  as  a  solvent  of  the  acrid 
principle  of  sarsaparilla,  has  been  obtained  by  the  French  experimentalists. 

According  to  M.  Thubeuf,  sarsaparilla  contains,  I.  a  peculiar  crystalline  sub- 
stance,which  isprobably  the  active  principle  of  the  root,2.  a  colouring  substance, 
3.  resin,  4.  starch,  5.  lignin,  6.  a  thick,  aromatic  fixed  oil,  7.  a  waxy  substance, 
and  8.  chloride  of  potassium  and  nitrate  of  potassa.  It  is  said  also  to  contain 
a  minute  proportion  of  volatile  oil,  and  Batka  found  gum,  bassorin,  albumen, 
gluten  and  gliadine,  lactic  and  acetic  acids,  and  various  salts.  The  proportion 
of  starch  is  large.  Chatin  found  iodine  in  Honduras  sarsaparilla;  but  Dr. 
Winckler,  not  having  succeeded  in  detecting  this  principle  in  any  one  root, 
thinks  it  probable  that  the  specimen  examined  by  Chatin  had  been  exposed  to 
sea-water.  (Pharm.  Cent.  Blatt,  May  7,  1852.) 

Sarsaparillin.  (Smilacin.  Pariglin.  Salseparine.  Parillinic  acid.)  The 
crystalline  principle  in  which  the  virtues  of  sarsaparilla  reside  should  be  called 
sarsaparillin.  It  was  first  discovered  by  Dr.  Palotta,  who  described  it  in  1824 
under  the  name  of  pariglin.  Subsequently,  M.  Folchi  supposed  that  he  had 
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found  another  principle  which  he  called  smilacin.  In  1831,  M.  Thubeuf  an- 
nounced the  discovery  of  a  new  substance  in  sarsaparilla  which  he  named  salse- 
parine,  from  the  French  name  of  the  root.  Finally,  Batka,  a  German  chemist, 
towards  the  end  of  1833,  published  an  account  of  a  principle  which  he  had 
discovered  in  the  root,  and  which,  under  the  impression  that  it  possessed  acid 
properties,  he  called  parilliniG  acid.  M.  Poggiale,  however,  has  shown  that 
these  substances  are  identical,  though  procured  by  different  processes.  The 
following  is  the  process  of  M.  Tlmbeuf.  The  root  is  treated  with  hot  alcohol 
till  deprived  of  taste.  The  tincture  is  submitted  to  distillation,  and  seven- 
eighths  of  the  alcohol  drawn  off.  The  reaiainder  is  treated  with  animal  char- 
coal, and  filtered  at  the  end  of  twenty-four  or  forty-eight  hours.  The  sarsapa- 
rillin  is  deposited  in  the  form  of  a  granular  powder.  This  is  dissolved  in  a  fresh 
portion  of  alcohol,  and  crystallized.  The  alcoholic  mother-liquors  may  be  de- 
prived of  that  portion  of  the  principle  which  they  retain  by  evaporating  to  dry- 
ness, dissolving  the  product  in  water,  filtering,  again  evaporating  to  dryness, 
redissolving  in  alcohol,  and  crystallizing.  Sarsaparillin  is  white,  inodoi'ous, 
almost  tasteless  in  the  solid  state,  but  bitter,  acrid,  and  nauseous  when  dissolved 
in  alcohol  or  water.  It  is  very  slightly  soluble  in  cold  water,  but  more  readily 
in  boiling  water,  which  deposits  it  on  cooling.  It  is  very  soluble  in  alcohol, 
especially  at  the  boiling  temperature.  Ether  and  the  volatile  oils  also  dissolve 
it.  Its  aqueous  solution  has  the  property  of  frothing  very  much  by  agitation. 
M.  Beral  states  that  he  has  procured  it  pure  by  distilling,  by  means  of  a  salt- 
water bath,  a  tincture  of  sarsaparilla  prepared  with  very  dilute  alcohol.  In  that 
case  it  must  be  volatile,  and  we  can  understand  why  sarsaparilla  suffers  in  de- 
coction. (See  Am.  Journ.  of  Pharm.,  xii.  245.)  The  solutions  of  sarsaparillin 
are  without  acid  or  alkaline  reaction.  Batka  erred  in  considering  it  an  acid.  M. 
Poggiale  found  it  both  in  the  cortical  and  medullary  part  of  the  root,  but  most 
largely  in  the  former.  Palotta  gave  it  internally  in  doses  varying  from  two  to 
thirteen  grains,  and  found  it  to  produce  nausea,  and  to  diminish  the  force  of  the 
circulation.  It  is  probably  the  principle  upon  which  sarsaparilla  depends  chiefly, 
if  not  exclusively,  for  its  remedial  powers. 

The  sarsaparilla  of  the  shops  is  apt  to  be  nearly  if  not  quite  inert,  either  from 
age,  or  from  having  been  obtained  from  inferior  species  of  Smilax.  This  in- 
equality of  the  medicine,  with  the  improper  modes  of  preparing  it  long  in  vogue, 
has  probably  contributed  to  its  variable  reputation.  The  only  criterion  of  good 
sarsaparilla  to  be  relied  on  is  the  taste.  If  it  leave  a  decidedly  acrid  impression 
in  the  mouth  after  having  been  chewed  for  a  short  time,  it  may  be  considered 
efficient ;  if  otherwise,  it  is  probably  inert. 

Medical  Properties  and  Uses.  Few  medicines  have  undergone  greater 
changes  of  reputation.  About  the  middle  of  the  sixteenth  century  it  was  intro- 
duced into  Europe  as  a  remedy  for  the  venereal  complaint,  in  which  it  had  been 
found  very  useful  in  the  recent  Spanish  settlements  in  the  West  Indies.  After  a 
time  it  fell  into  disrepute,  and  was  little  employed  till  about  a  century  ago,  when 
it  was  again  brought  into  notice  by  Sir  William  Fordyce  and  others,  as  a  useful 
adjuvant  and  corrigent  of  mercury  in  lues  venerea.  Since  that  period  very  dif- 
ferent opinions  have  been  entertained  of  it.  Some,  among  whom  was  Dr.  Cullen, 
considered  it  wholly  inert ;  others,  on  the  contrary,  have  had  the  most  unbounded 
confidence  in  its  powers.  The  probable  cause  of  much  of  this  discrepancy  has 
been  already  mentioned.  Experience,  both  among  regular  practitioners  and 
empirics,  would  seem  to  have  placed  its  efiScacy  beyond  reasonable  doubt.  Its 
most  extensive  and  useful  application  is  to  the  treatment  of  secondary  syphilis 
and  syphiloid  diseases,  and  that  shattered  state  of  the  system  which  sometimes 
follows  the  imprudent  use  of  mercury  in  these  affections.  It  is  also  employed, 
though  with  less  obvious  benefit,  in  chronic  rheumatism,  scrofulous  affections, 
certain  cutaneous  diseases,  and  other  depraved  conditions  of  health.  Its  mode 
of  action  is  less  evident  than  its  ultimate  effects.  It  is  said  to  increase  the  per- 
spiration and  urine  ;  but,  allowing  it  to  do  so,  the  effect  is  too  slight  to  explain 
its  remedial  influence;  and  even  that  which  is  produced  has  been  ascribed  by 
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Home  to  the  niudicincs  with  which  it  is  ffcnorull y  associated,  or  the  li<jiiitl  in  which 
it  is  exhibited.  In  this  ij,'nurauce  of  its  precise  modus  operandi  w<;  call  it  au 
alterative,  as  those  medicines  are  named  which  change  existing  morbid  actiuuH, 
without  obvious  inlluence  over  any  of  the  functions. 

Sarsaparilla  may  he  given  in  powder,  in  the  dose  of  half  a  drachm  three  or 
four  tinu's  a  day.  It  is,  however,  more  conveniently  administered  in  the  form 
of  infusion,  decoction,  syrup,  or  fluid  extract.  (See  these  p?'ej)aration8  in  I'art 
11.)  A  beer,  made  by  fermenting  an  infusion  of  the  drug  with  njolasses,  is  saicl 
to  be  a  popular  remedy  in  South  America.*  The  snioke  of  sarsaparilla  has  been 
highly  recommended  in  asthma,  {Journ.de  rharm.,x\'\\\.  221.) 

OJf.  Prep.  Decoctum  Sarsje,  Jir.;  Decoct.  Sarsaj  Compositum,  //r.;  Decoct. 
Sar.sapariihe  Comp.,  U.H.;  Extractum  Sarsaparillse  Fluidum,  U.ti.;  Extract. 
Sarsaparillse  Fluid.  Comp,,  U.  S.;  Extract.  SartaB  Liquidum,  Jir.;  Syrupua 
SarsaparillsB  Comp.,  U.  S.  W. 

SASSAFRAS  MEDULLA.  U.S. 
Sassafras  Pith. 
The  pith  of  the  stems  of  Sassafras  ofificiuale.  U.  S. 

SASSAFRAS  RADICIS  CORTEX.  U  S. 
Baric  of  Sassafras  Boot. 

The  bank  of  the  root  of  Sassafras  officinale.  U.  S. 

Of.Syn.  SASSAFRAS  RADIX.  The  dried  root  of  Sassafras  officinale.  i?r. 

Sassafras,  Fr.,  Germ.;  Sussafras,  Sassafrasso,  Hal.;  Sasafras,  Span. 

In  the  new  distribution  of  the  species  composing  the  genus  Laurus  of  Lin- 
nasus,  the  sassafras  tree  has  been  made  the  type  of  a  distinct  genu.s,  denomi- 
nated Sassafras,  which  is  recognised  by  the  U.  S.  and  Br.  Pharmacopoeias, 

Sassafras.   Sex.Syst.  Enneandria  Monogynia. — Nat.  Or d.  Lauracese. 

Gen.  Ch.  Dioecious.  Calyx  six-parted,  membranous ;  segments  equal,  per- 
manent at  the  base.  Males.  Fertile  stamens  nine,  in  three  rows,  the  three  inner 
with  double  stalked  distinct  glands  at  the  base.  Anthers  linear,  four-celled,  all 
looking  inwards.  Females,  with  as  many  sterile  stamens  as  the  males  or  fewer ; 
the  inner  often  confluent.  Fruit  succulent,  placed  on  the  thick  fleshy  apex  of 
the  peduncle,  and  seated  in  the  torn  unchanged  calyx.  (Lindley.) 

Sassafras  officinale.  Xees,  Laurin.  488. — Laurus  Sassafras.  Willd.  Sp. 
Plant,  ii.  485 ;  Bigelow,  Am.  Med.  Bot.  iii.  142 ;  Michaux,  N.  Am.  Sylv.  ii.  144, 
This  is  an  indigenous  tree  of  middling  size,  rising  in  fiivourable  situations  from 
thirty  to  fifty  feet,  with  a  trunk  about  a  foot  in  diameter.  In  the  Southern 
States  it  is  sometimes  larger,  and  in  the  northern  parts  of  New  England  is  little 
more  than  a  shrub.  The  bark  of  the  stem  and  large  branches  is  rough,  deeply 
furrowed,  and  grayish ;  that  of  the  extreme  branches  or  twigs  is  smooth  and 
beautifully  green.  The  leaves,  which  are  alternate,  petiolate,  and  downy  when 
young,  vary  much  in  their  form  and  size  even  upon  the  same  tree.  Some  are 
oval  and  entire,  others  have  a  lobe  on  one  side  ;  but  the  greater  number  are 
three-lobed.  Their  mean  length  is  four  or  five  inches.  The  flowers,  which  are 
frequently  dioecious,  and  appear  before  the  leaves,  are  small,  of  a  pale  greenish- 
yellow  colour,  and  disposed  in  racemes  which  ari.se  from  the  branches  below  the 
leaves,  and  have  linear  bractes  at  their  base.    The  corolla  is  divided  into  six 

*  The  following  is  a  formula  rocommended  by  Hancock.  "  Take  of  Rio  Negro  sarsa, 
brui.«ed,  21b.;  bark  of  guuiac,  powdered,  8oz.;  raspings  of  guaiac  wood,  anise  soods,  and 
liquorice  root,  eacii  4oz.;  mezereon,  6«?-A  of  the  root,  2oz.;  treacle  [molasses],  21b.;  and 
a  dozen  bruised  cloves ;  pour  upon  those  ingredients  about  four  gallons  of  boiling  water, 
and  shake  the  vessel  thrice  a  aay.  When  fermentation  has  well  begun,  it  is  fit  lor  use, 
und  may  be  taken  in  the  dose  of  a  small  tumblerful  twice  or  thrice  a  day."  Thio  formula 
is  worthy  of  attention;  but  the  bark  of  guaiacum,  which  is  not  kept  in  the  shops,  might 
be  omitted,  or  replaced  by  the  wood. 
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oblong  segments.  The  male  flowers  have  nine  stamens ;  the  hermaphrodite, 
which  are  on  a  different  plant,  have  only  six,  with  a  simple  style.  The  fruit  is 
an  oval  drupe,  about  as  large  as  a  pea,  of  a  deep-blue  colour  when  ripe,  and 
supported  on  a  red  pedicel,  enlarged  at  the  extremity  into  a  cup  for  its  reception. 
The  sassafras  is  common  throughout  the  United  States,  and  extends  into 
Mexico.  It  is  said  also  to  grow  in  Brazil  and  Cochin-Chiua;  but  the  plants 
observed  in  these  countries  are  probably  not  of  the  same  species.  In  the  United 
States  the  sassafras  is  found  both  in  woods  and  open  places,  and  is  apt  to  spring 
up  in  the  neighbourhood  of  cultivation,  and  in  neglected  or  abandoned  fields. 
In  Pennsylvania  and  New  York,  it  blooms  in  the  beginning  of  May,  but  much 
earlier  at  the  South.  The  fresh  floAvers  have  a  slightly  fragrant  odour,  and 
almost  all  parts  of  the  plant  are  more  or  less  aromatic.  The  root  is  directed 
by  the  British  Pharmacopoeia;  the  bark  of  the  root,  and  the  pith  of  the  twigs 
or  extreme  branches,  by  that  of  the  U.  States.  The  best  time  for  collecting 
the  pith  is  after  the  occurrence  of  frost  in  autumn  ;  and  the  same  is  the  case 
also  with  the  bark  of  the  root.  The  root  is  exported,  and  is  the  part  chiefly 
used  in  British  pharmacy.  It  consists  of  a  brownish-white  wood,  covered  with 
a  spongy  bark  divisible  into  layers.  The  latter  portion  is  by  far  the  most 
active,  and  is  usually  kept  separate  in  our  shops. 

1.  Sassafras  Pith.  This  is  in  slender  cylindrical  pieces,  very  light  and  spongy, 
with  a  mucilaginous  taste,  and  in  a  slight  degree  the  characteristic  flavour  of 
the  sassafras.  It  abounds  in  a  gummy  matter,  which  it  readily  imparts  to  water, 
forming  a  limpid  mucilage,  which,  though  ropy  and  viscid,  has  much  less  tena- 
city than  that  of  gum  arable,  and  will  not  answer  as  a  substitute  in  the  suspen- 
sion of  insoluble  substances.  It  differs  also  from  solutions  of  ordinary  gum,  in 
remaining  limpid  when  added  to  alcohol.  This  mucilage  is  much  employed  as  a 
soothing  application  in  inflammation  of  the  eyes;  and  forms  an  agreeable  and 
useful  drink  in  dysenteric,  catarrhal,  and  nephritic  diseases.  It  may  be  prepared 
by  adding  a  drachm  of  the  pith  to  a  pint  of  boiling  water. 

2.  Bark  of  Sassafras  Boot.  As  found  in  the  shops,  this  is  usually  in  small 
irregular  fragments,  sometimes  invested  with  a  brownish  epidermis,  sometimes 
partially  or  wholly  freed  from  it,  of  a  reddish  or  rusty  cinnamon  hue,  very  brittle, 
and  presenting  when  freshly  broken  a  lighter  colour  than  that  of  the  exposed 
surfaces.  The  living  bark  is  nearly  white,  but  becomes  coloured,  on  exposure, 
immediately  after  collection.  Its  odour  is  highly  fragrant,  its  taste  sweetish  and 
gratefully  aromatic.  These  properties  are  extracted  by  water  and  alcohol.  They 
reside  in  a  volatile  oil,  which  is  obtained  by  distillation.  (See  Oleum  Sassa- 
fras.) According  to  Dr.  Keinsch,  the  bark  contains  a  heavy  and  light  volatile 
oil,  camphorous  matter,  fatty  matter,  resin,  wax,  a  peculiar  principle  resembling 
tannic  acid  called  sassafrid,  tannic  acid,  gum,  albumen,  starch,  red  colouring 
matter,  lignin,  and  salts.  The  sassafrid  bears  some  analogy  to  cinchonic  red, 
and  like  it  appears  to  be  a  derivative  of  the  tannin,  which  exists  in  much  larger 
proportion  in  the  fresh  than  in  that  long  kept.  (Procter,  Am.  Journ.  of  Bharm., 
]S^ov.  18G6,  p.  490.) 

Medical  Properties  and  Uses.  The  bark  of  sassafras  root  is  stimulant,  and 
perhaps  diaphoretic ;  though  its  possession  of  any  peculiar  tendency  to  the  skin, 
independently  of  its  mere  excitant  property,  is  very  doubtful.  It  is  used  almost 
exclusively  as  an  adjuvant  to  other  more  efficient  medicines,  the  flavour  of  which 
it  improves ;  while  it  renders  them  more  cordial  to  the  stomach.  The  complaints 
for  which  it  has  been  particularly  recommended  are  chronic  rheumatism,  cuta- 
neous eruptions,  and  scorbutic  and  syphiloid  affections.  As  a  remedy  in  lues 
venerea,  in  which  it  formerly  had  a  high  reputation,  it  is  now  considered  as  in 
itself  wholly  inefficient.  It  Is  most  conveniently  administered  in  the  form  of  in- 
fusion. The  oil  may  also  be  given. 

Off.  Prep,  of  the  Bith.  Mucilago  Sassafras,  U.  S. 

Off.  Brep.  of  the  Bark  of  the  Boot,  or  of  the  Boot.  Decoctum  Sars®  Com- 
positum,  Br.;  Decoct.  Sarsaparilias  Comp.,  U.S.;  Extractum  Sarsaparillse 
Fluidum  Comp.,  U.S.;  Oleum  Sassafras,  U.S.  W. 
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SCAMMONI^E  RADIX.  Br. 
Scammoiiy  Root. 
The  dried  Root  of  Convolvulus  Scammonia.  Br. 

SCAMMONIUM.  U.S., Br 
Scammony. 

The  concrete  juice  of  the  root  of  Convolvulus  Scammonia.  U.  8.  A  gum- 
resin  obtained  by  incision  from  the  livin;?  root.  Jir. 

Scnmmonee,  Fr.;  Scammonium,  Oerm.;  Scamonea,  Ital.;  Escamonea,  S2ian. 

Convolvulus.  Sex.  Syst.  Pentandria  Monogvnia.  —  Nat.Ord.  Convolvu- 
lacecB. 

Gen.  Ch.  Coi'oUa  campanulate.  Style  one.  Stigmas  two,  linear-cylindrical, 
often  revolute.  Ovary  two-celled,  four-seeded.  Capsule  two-celled.   (Lindley.) 

Convolvulus  Scammonia.  Willd.  Sp.  Plant,  i.  845;  Woodv.  Med.  Bot.  p. 
243,  t.  86;  Carson,  Illust.  of  Med.  Bot.  ii.  14,  pi.  62.  This  species  of  Con- 
volvulus has  a  perennial,  tapering  root,  from  three  to  four  feet  long,  from  nine 
to  twelve  inches  in  circumference,  branching  towards  its  lower  extrcmit}', 
covered  with  a  light-gray  bark,  and  containing  a  milky  juice.  The  stems  are 
numerous,  slender,  and  twining,  extending  sometimes  fifteen  or  twenty  feet 
upon  the  ground,  or  on  neighbouring  plants,  and  furnished  with  smooth,  bright- 
green,  arrow-shaped  leaves,  which  stand  alternately  upon  long  footstalks.  The 
flowers  are  placed  in  pairs,  or  three  together,  upon  the  peduncles,  which  are 
round,  axillary,  .solitary,  and  of  nearly  twice  the  length  of  the  leaf.  The  plant 
is  a  native  of  Syria,  Anatolia,  and  certain  islands  of  the  Archipelago.  No  part 
is  medicinal  except  the  root,  which  was  found  by  Dr.  Kussel  to  be  a  mild  cathar- 
tic. It  is  recognised  in  the  Br.  Pharmacopoeia,  being  used  for  the  extraction  of 
resin.*  (See  Scammoniae  Besina  in  Fart  II.)  Scammony  is  the  concrete  juice 
of  the  fresh  root. 

Scammony  is  collected,  according  to  Russel,  in  the  following  manner.  In  the 
month  of  Juno,  the  earth  is  cleared  away  from  about  the  root,  the  top  of  which 
is  cut  otf  obliquely  about  two  inches  from  the  origin  of  the  stems.  The  milky 
juice  which  exudes  is  collected  in  shells,  or  other  convenient  receptacle,  placed 
at  the  most  depending  part  of  the  cut  surface.  A  few  drachms  only  are  collected 
from  each  root.  The  juice  from  several  plants  is  put  into  any  convenient  vessel, 
and  concretes  by  time.  In  this  state  it  constitutes  genuine  scammony,  but  is 
very  seldom  exported.  It  is  generally  prepared  for  the  market  by  admixture, 
while  it  is  yet  soft,  with  the  expressed  juice  of  the  stalks  and  leaves,  with  wheat 
flour,  chalk,  ashes,  fine  sand,  &c.;  and  it  has  been  supposed  that  scammony 
sometimes  consists  wholly  or  in  great  part  of  the  expressed  juice  of  the  root, 
evaporated  to  dryness  by  exposure  to  the  sun,  or  by  artificial  heat.  According 
to  Landerer,  the  roots  from  which  the  juice  has  been  collected  are  in  some  places 
boiled  with  water  in  copper  vessels,  and  the  extract  added  to  the  juice,  not  so 
much  with  the  purpose  of  adulteration,  as  under  the  impression  that  it  favour- 
ably modifies  the  action  of  the  drug.  Scammony  is  exported  chiefly  from  Smyrna, 

*  Not  having  had  an  opportunity  of  examining  the  root  of  the  scammony  plant,  wo 
give  the  following  description  by  Dr.  Otto  Borg,  Professor  in  Berlin,  contained  in  Buch- 
uer's  Neues  Repertoriuni  of  1864  (xiii.  no.  10,  p.  448). 

The  dried  root,  as  it  occurs  in  commerce,  is  in  cvlinarioal  pieces  a  foot  or  more  in  length, 
about  three-fourths  of  an  inch  thick,  of  a  pure  brown  externally,  wrinkled  in  drying, 
with  here  and  there  slender  branches,  with  a  head  at  top,  and  at  the  lower  end  with  the 
cut  surface  coarsely  fibrous  ;  the  head  being  sometimes  provided  with  remains  of  the 
stems  from  half  a  line  to  two  lines  thick.  The  surface  when  the  root  is  cut  transversely 
is  roundish  or  rarely  elliptical,  and  palo-brown  within.  The  bark  of  the  root  is  thin,  of 
a  dirty  whiteness  with  dark  resinous  points.  The  wood  consists  of  compressed,  generally 
separate,  pale-brown,  coarsely  porou.«,  usually  subdivided  fibres,  parted  by  a  parenchyma 
similar  to  the  bark.  i^Note  to  the  thirteenth  edition.) 
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though  small  quantities  ai'e  said  to  be  sent  out  of  the  country  at  Alexandretta, 
the  seaport  of  Aleppo.  Dr.  Pereira  was  informed  by  a  merchant  who  had  re- 
sided in  Smyrna,  that  it  is  brought  upon  camels  in  a  soft  state  into  that  city,  and 
afterwards  adulterated  by  individuals  called  scammony  makers.  The  adultera- 
tion appears  to  be  conducted  in  conformity  with  a  certain  understood  scale, 
more  or  less  foreign  matter  being  added  according  to  the  price.  The  materials 
employed  are  chiefly  chalk  and  some  kind  of  flour  or  meal.  Yery  little  com- 
paratively is  exported  pei'fectly  pure.  We  obtain  scammony  either  directly  from 
Smyrna,  or  indirectly  through  some  of  the  Mediterranean  ports.* 

The  name  of  Aleppo  scammony  was  formerly  given  to  the  better  kinds  of  the 
drug,  and  of  Smyrna  scammony  to  those  of  inferior  quality;  the  distinction 
having  probably  originated  in  some  ditference  in  the  character  of  the  scammony 
obtained  at  these  two  places.  But  no  such  difference  now  exists;  as  scammony 
is  brought  from  Smyrna  of  every  degree  of  purity.  It  has  been  customary  in 
this  country  to  designate  the  genuine  drug  of  whatever  quality  as  Aleppo  scam- 
mony ;  while  the  name  of  Sm^a-na  scammony  has  been  given  to  a  spurious 
article  manufactured  in  the  south  of  France,  and  to  other  factitious  substitutes. 
It  is  quite  time  that  these  terms  should  be  altogether  abandoned.  We  shall 
treat  of  the  drug  under  the  heads  of  genuine  and  factitious  scammony. 

*  An  interesting  account  of  the  collection  and  preparation  of  scammony  in  Anatolia,  in 
the  vicinity  of  Smyrna,  has  been  communicated  by  Mr.  S.  H.  Maltass  to  the  London  Phnr- 
maceutieal  Journ.  and  Trans,  (xiii.  264).  The  juice  is  collected  in  the  same  manner  as  de- 
scribed by  llussel  in  reference  to  Syria.  The  product,  however,  of  each  plant  is  somewhat 
less.  In  some  districts,  according  to  Maltass,  ten  plants  produce  only  a  drachm  of  scam- 
mony; in  others  the  average  from  each  root  is  a  drachm;  and  in  a  good  soil  a  plant  four 
years  old  will  yield  two  drachms.  The  juice  received  in  the  shells  is  mixed  with  another 
portion  scraped  from  the  cut  surface  of  the  root;  and  this  mixture  is  the  pure  or  lachryma 
scammony.  Only  a  small  quantity  of  this  is  taken  to  Smyrna ;  the  greater  part  being  adul- 
terated by  the  peasants  before  it  reaches  the  markets.  Sometimes  the  juice  is  worked  up  with 
a  decoction  of  the  roots,  in  which  case  it  is  black,  heavier  than  the  preceding,  and  not  so 
easily  broken.  Sometimes  they  add  a  calcareous  earth,  in  a  proportion  varying  from  10 
to  150  per  cent.  The  kind  thus  prepared  is  usually  kept  for  some  time  in  Smyrna,  and  is 
apt  to  ferment,  so  as  to  become  porous  and  lose  its  gloss.  It  is  in  irregular  lumps,  and  is 
the  kind  usually  sold  in  London  as  lachrym.a  sca7nmony.  Another  kind  sold  in  London  in 
rough  lumps,  and  probably  under  the  same  name,  is  prepared  in  the  interior  of  the  country 
by  mixing  the  juice  with  wheat  starch,  ashes,  earthy  matters,  gum  arable  or  tragacanth, 
aiid  sometimes  wax,  yelk  of  egg,  pounded  scammony  roots  and  leaves,  ilour,  or  resin.  .A 
kind  much  used  in  Great  Britain  is  prepared  by  the  Jews  in  Smyrna,  and  is  in  the  form 
of  cakes  as  described  in  the  text.  It  is  of  two  qualities.  The  first  quality  is  prepared  by 
mixing  skilip  (which  is  an  inferior  kind  of  scammony  prepared  at  Anjora,  and  consists  of 
from  30  to  40  per  cent,  of  juice  and  60  to  70  of  starch)  with  60  per  cent,  of  inferior  scam- 
mony from  the  neighbourhood  of  Smyrna ;  the  second  quality,  by  mixing  skilip  with  about 
80  per  cent,  of  the  latter  kind,  and  adding  about  10  per  cent,  of  gum  arabic  and  black- 
lead.  The_;?7-s^5'z«fi!^<77/containsabout  50percent.  of  resin,  the  secowrf  about  30  per  cent.  For 
an  account  of  specimens  of  scammony  sent  by  Mr.  Maltass  from  Smyrna,  see  a  paper  by 
Mr.  D.  Hanbury  in  the  Pharm.  Journ.  (xiii.  268). — Note  to  the  tenth  edition. 

Prof.  Ch.  Boulier,  of  Algiers,  gives  the  following  account  of  the  collection  of  scam- 
mony in  the  northwestern  parts  of  Anatolia.  The  plant  is  not  cultivated,  but  grows  wild 
in  rocky  places  covered  with  brushwood.  At  the  flowering  period,  about  the  end  of  June 
and  beginning  of  July,  the  peasants  go  forth  in  search  of  localities  among  the  mountains 
where  it  is  most  abundant,  and,  having  satisfied  themselves  on  this  point,  return  home, 
provide  themselves  with  the  requisite  implements,  and  set  out  for  the  place  of  collection. 
Clearing  away  the  brushwood  and  stems,  the  peasant  digs  deeply  around  the  root,  then 
cuts  otfthe  top  obliquely,  and  aflixes  a  muscle  shell  to  the  root  so  as  to  receive  the  juice 
as  it  flows  from  the  dependent  part.  He  then  passes  on  to  other  plants  upon  which  he 
operates  in  like  manner.  After  a  time  he  returns  upon  his  steps,  and  empties  the  shells 
successively  into  a  tinned  copper  vessel.  Next  day  he  goes  over  the  same  ground,  and 
scrapes  by  a  knife  from  the  cut  surface  the  juice  which  has  in  the  nrean  time  flowed  out, 
and  partially  concreted.  This  ho  mixes  with  that  previously  collected,  and,  when  his  ves- 
sel is  full,  takes  it  to  some  neighbouring  market,  where  it  is  bought  up,  and  sent  to  the 
wholesale  druggists  at  Constantinople  and  Smyrna.  The  juice  reaches  the  market  in  a 
pasty  state,  and  whitish  like  cheese  except  where  exposed  to  the  air.  It  is  in  these  centres 
of  trade,  or  on  its  way  from  the  collectors,  that  the  drug  undergoes  the  various  sophistica- 
tions to  which  it  is  subjected ;  the  peasant  himself  being  honest,  and  seldom  disposed  to 
adulterate.  [Ibid..,  April,  1860,  p.  521.) — Note  to  the  twelfth  edition. 
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Oemiine  Scammomj.  This  is  sent  into  commerce  in  drums  or  boxes,  and  is 
cither  in  irre^rular  lumps,  in  Inrjifo  solid  masses  of  the  shape  of  the  containing 
vessel  into  wliich  it  appears  to  have  lu-en  introduced  while  yet  soft,  or  in  circu- 
lar, flattish  or  plano-convex  cakes.  It  seldom  reaches  us  in  an  unmixed  state. 
Formerly  small  portions  of  pure  scammony  were  occasionally  to  be  met  with  in 
Europe,  contained  in  the  shells  in  which  the  juice  was  collected  and  dried.  This 
variety,  denominated  scammony  in  shellx,  is  now  scarcely  to  be  found.  The 
pure  (irug  is  called  virgin  scammony.  It  is  in  irregular  pieces,  often  covered 
with  a  whitish-gray  powder,  friable  and  easily  broken  into  small  fragments  be- 
tween the  finger.s,  with  a  shining  grayish-green  fracture  soon  passing  into  green- 
ish-black, and  exhibiting  under  the  microscope  minute  air-cells,  and  numerou.s 
gray  semi-transparent  splinters.*  It  is  easily  pulverized,  affording  a  pale  ash- 
gray  powder.  When  rubbed  with  water  it  readily  forms  a  milky  emulsion.  It 
has  a  rather  strong,  peculiar  odour,  compared  to  that  of  old  cheese.  The  taste 
is  feeble  at  first,  and  afterwards  somewhat  acrid,  but  without  bitterness.  It  gives 
no  evidence,  when  the  requisite  tests  are  applied,  of  the  presence  of  starch  or 
carbonate  of  lime,  leaves  but  a  slight  residue  when  burned,  and  yields  about  80 
per  cent,  of  its  weight  to  ether.  Considerable  quantities  of  what  is  called  virgin 
scammony  have  been  imported  into  this  country  since  the  drug-law  went  into 
operation;  but,  though  some  specimens  are  tolerably  pure,  on  the  whole  the 
drug  falls  far  short  of  the  proper  standard.  Dr.  E.  R.  Squibb  examined  many 
specimens,  and  found  the  proportion  of  resin  to  vary  from  25  to79-7  percent.; 
only  two  or  three,  out  of  more  than  30  examined,  approaching  the  latter  degree 
of  purity  within  10  per  cent.  {Am.  Journ.  of  Pharm,  J  a.n.  18G3,  p.  51. )f 

The  form  of  scammony  chiefly  found  in  our  markets  is  that  in  circular  cakes. 
These  are  sometimes  flattish  on  both  sides,  but  generally  somewhat  convex  on 
one  side  and  flat  on  the  other,  as  if  dried  in  a  saucer,  or  other  shallow  vessel. 
They  are  from  four  to  six  inches  in  diameter,  and  from  half  an  inch  to  an  inch 
and  a  half,  or  even  two  inches  thick  in  thocentre.  As  found  in  the  retail  shops, 
they  are  often  in  fragments.  They  are  hard  and  heavy,  with  a  faintly  shining 
roughish  fracture;  and  when  broken  exhibit  in  general  a  structure  very  finely 
porous,  sometimes  almost  compact,  and  in  a  very  few  instances  cavernous.  Their 
colour  externally  is  a  dark-ash  or  dark-olive,  or  slate  colour  approaching  to 
black ;  internally  somewhat  lighter  and  grayish,  with  an  occasional  tinge  of 
green  or  yellow,  but  deepening  by  exposure.  The  small  fragments  are  some- 
times .slightly  translucent  at  the  edges.  The  mass,  though  hard,  is  pulverizable 
without  great  difficulty,  and  affords  a  light-gray  powder.  It  imparts  to  water 
with  which  it  is  triturated  a  greenish  milky  appearance.  The  smell  is  rather 
disagreeable,  and  similar  to  that  of  the  pure  drug.  The  taste,  very  slight  at 
first,  becomes  feebly  bitterish  and  acrid.  This  kind  of  scammony  is  never  quite 
pure,  and  much  of  it  is  considerably  adulterated.  In  some  of  the  cakes  carbon- 
ate of  lime  is  the  chief  impurity;  in  others  the  adulterating  substance  is  prob- 
ably meal,  as  evidences  of  the  presence  of  starch  and  lignin  are  afforded ;  and 
in  others  again  both  these  substances  are  found.  Christison  discovered  in  the 
chalky  specimens  from  15  to  88  percent,  of  carbonate  of  lime ;  in  the  amylaceous, 
from  13  to  42  per  cent,  of  impurity.  It  was  probably  to  the  flat,  dark-coloured, 
compact,  difficultly  pulverizable,  and  more  impure  cakes  that  the  name  of 

*  According^  to  ^laltass,  the  purest  scammony  has  a  reddish-black  fracture,  unless  it 
has  been  mixed  with  water  in  it^i  preparation,  in  which  case  it  is  black  and  very  glossy. 
{Pharm.  Journ.,  xiii.  266.) 

t  Dr.  Squibb  gives  the  following  description  of  the  drug  recently  imported  as  virgin 
scammony.  "  It  generally  occurs  in  soldered  square  tin  boxes,  containing  25  to  28  pounda 
each.  Occasionally,  however,  it  is  in  round  wooden  boxes  or  drums  of  a  similar  capacity. 
The  scammony  is  in  irregular,  rough  and  fissured  masses  of  various  sizes,  sometimes 
porous,  but  commonly  solid,  hard,  and  semi-resinous,  having  a  tough,  dull  fracture.  It  is 
of  a  very  dark  grayish-green  colour  internally,  often  nearly  black,  but  more  of  an  ash 
colour  externally.  It  is  rarely  dry  enough  to  bo  pulverulent,  yet  still  more  rarely  too 
moist  to  be  rubbed  into  coarse  powder,  and  it  generally  loses  6  per  cent,  in  drying  suffi- 
ciently to  make  a  fine  powder."  {Am.  Journ.  of  Pharm.,  Jan.  1863,  p.  49.) — Note  to  the 
tioelfth  edition. 
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Smyrna  scammony  was  formerly  given.  These  have  been  erroneously  ascribed 
by  some  to  Periploca  Secamone,  a  plant  growing  in  Egypt.* 

Scammony  is  ranked  among  the  gum-resins.  It  is  partially  dissolved  by 
water,  much  more  largely  by  alcohol  and  ether,  and  almost  entirely,  when  pure, 
by  boiling  diluted  alcohol.  Its  active  ingredient  is  resin,  which  constitutes 
from  80  to  90  per  cent,  of  pure  dry  scammony.  (See  Resina  Scarnmonii  )  The 
gum-resin  hae  been  analyzed  by  various  chemists,  but  the  results  are  uncertain  ; 
as  the  character  of  the  specimens  examined  is  insufficiently  determined  by  the 
terms  Aleppo  and  Smyrna  scammony,  employed  to  designate  them.  Thus, 
Bouillon-Lagrange  and  Yogel  obtained,  from  100  parts  of  Aleppo  scammony, 
60  of  resin,  3  of  gum,  2  of  extractive,  and  35  of  insoluble  matter ;  from  the  same 
quantity  of  Smyrna  scammony,  29  parts  of  resin,  8  of  gum,  5  of  extractive, 
and  58  of  vegetable  remains  and  earthy  substances.  It  is  obvious  that  both 
the  specimens  upon  which  they  operated  were  very  impure.  Marquart  found 
in  pure  scammony  (scammony  in  shells)  81  "25  per  cent,  of  resin,  3  00  of  gum 
Avith  salts,  0-75  of  wax,  4*50  of  extractive,  1*75  of  starchy  envelopes,  bassorin, 
and  gluten,  1  50  of  albumen  and  lignin,  3"15  of  ferruginous  alumina,  chalk, 
and  carbonate  of  magnesia,  and  350  of  sand.  Christison  found  different  S])e- 
cimens  of  pure  scammony  to  contain,  in  100  parts,  from  77  to  83  parts  ofresin, 
from  6  to  8  of  gum,  from  3*2  to  5  of  lignin  and  sand,  and  from  7"2  to  12'6  of 
water,  with  occasionally  a  little  starch,  probably  derived  accidentally  from  the 
root,  and  not  in  sufficient  quantity  to  cause  a  cold  decoction  of  the  gum-resin 
to  give  a  blue  colour  with  iodine.  Mr.  Hanbury,  of  London,  found  91*1  per 
cent,  ofresin  in  the  purest  scammony  in  shells;  and  Mr.  B.  W.  Bull,  of  New 
York,  86'88  per  cent,  in  a  specimen  in  irregular  lumps,  received  from  Constanti- 
nople as  Aleppo  Scammony.  (N.  Y.  Journ.  of  Fh arm.,  June,  1852.)  As  already 

*  Dr.  Pereira,  in  his  work  on  Materia  Medica,  describes  as  follows  the  varieties  of  scam- 
mony as  they  exist  in  the  London  market. 

1.  Virgin  Scammony.  Pure  Scammony.  Lachry ma  Scammony.  The  description  of  this 
corresponds  with  that  of  pure  scammony  given  in  the  text.  In  addition,  the  following 
particulars  may  be  mentioned.  The  whitish  powder  often  found  upon  the  surface  effer- 
vesces with  muriatic  acid,  and  consists  of  chalk,  in  which  the  lumps  have  probably  been 
rolled.  The  sp.gr.  of  the  masses  is  1-210.  In  the  same  pieces  it  sometimes  happens  that 
certain  portions  are  shining  and  black,  while  others  are  dull-grayish.  Virgin  scammony 
readily  takes  fire,  and  burns  with  a  yellowish  flame.  This  variety  is  now  much  more 
abundant  in  the  shops  of  London  than  formerly. 

2.  Scammony  of  second  qualiiy.  This  is  called  seconds  in  commerce.  It  is  in  two  forms. 
1.  In  irregular  pieces.  This,  in  external  appearance,  brittleness,  odour,  and  taste,  resem- 
bles virgin  scammony;  but  is  distinguished  by  its  greater  sp.gr.,  which  is  1-463,  by  its 
dull,  very  slightly  shining  fracture,  and  its  grayish  colour.  The  freshly  broken  surface 
eifervesces  with  muriatic  acid,  but  the  cold  decoction  does  not  give  a  blue  colour  with 
iodine.  It  therefore  contains  chalk,  but  not  fecula.  2.  In  large  regular  masses.  This  has 
the  form  of  the  drum  or  box  in  which  it  was  imported,  and  into  which  it  was  probably  in- 
troduced while  soft.  It  has  a  dull  grayish  fracture,  and  the  sp.  gr.  1-359.  It  exhibits, 
with  the  appropriate  tests,  evidence  of  the  presence  both  of  chalk  and  fecula.  It  is  some- 
times found  of  a  soft  or  cheesy  consistence. 

3.  Scammony  of  third  quality.  This  is  called  thirds  in  commerce.  It  is  in  circular,  flat 
cakes,  about  five  inches  in  diameter  and  one  inch  thick.  The  cakes  are  dense,  heavy,  and 
more  diflBcult  to  break  than  the  preceding  varieties.  The  fracture  is  sometimes  resinous 
and  shining,  sometimes  dull,  and  exhibits  air  cavities,  and  numerous  white  specks,  which 
consist  of  chalk.  The  colour  is  grayish  or  grayish-black.  The  sp.gr.  varies  from  1-276 
to  1-543.  Both  chalk  and  flour  are  detected  by  tests.  In  five  different  cakes,  the  quantity 
of  chalk  employed  in  the  adulteration  was  stated  by  the  importer  to  be,  in  100  parts  of  the 
cakes  respectively,  13-07,  23-1,  25-0,  31-05,  and  37-54,  numbers  which  correspond  very 
closely,  in  the  two  extremes,  with  the  results  obtained  by  Christison.  This  is  the  variety 
of  scammony  referred  to  in  the  text  as  the  one  chiefly  used  in  the  United  States. 

A  valuable  paper  by  Dr.  Carson,  on  the  varieties  of  scan>mony  imported  into  this  coun- 
try, was  published  in  the  Am.  Journ.  of  Pharm.  (xx.  i.),  to  which  the  reader  is  referred. 
Besides  the  kinds  described  in  the  text,  namely  the  virgin  scammony,  and  those  which  are 
adulterated  with  chalk  or  meal  or  both,  Dr.  Carson  describes  two,  under  the  names  of 
gummy  and  black  gmnm-y  scammony,  in  which  the  chief  adulteration  appears  to  betraga- 
canth,  or  some  analogous  substance,  which  is  associated  in  the  dark  variety  with  bone- 
black.  They  aflTorded  from  6  to  13  per  cents  of  resin.  They  are  in  circular  cakes,  hard, 
compact,  of  difl[icult  pulverization,  and  viscid  when  moistened.  [Note  to  the  eighth  edition.) 
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stated,  Rcammony  is  seldom  quite  pure  as  fouud  in  our  shops.  Much  of  it  contains 
not  njore  than  50  per  cent,  of  the  resin,  some  not  more  than  42  per  cent.,  and 
the  worst  vari(!tie.s  as  little  as  10  per  cent.,  or  even  less.*  Sometimes  the  cakes 
are  of  good  ((Uiility  on  the  outside,  and  inferior  within.  (Hull,  N.  Y.  Journ.  of 
Pharm.,  i.  1.)  It  has  been  su^^'jfested,  in  this  uncertainty  as  to  the  strength  of 
the  scammony  of  tlie  shops,  whether  it  might  not  l)e  lx!st  to  abandon  its  inter- 
nal use  altogether,  and  to  employ  only  the  rosin,  which  is  of  uniform  strength. 
Indeed,  the  resin  has  been  olficinally  substitut(!d  for  the  gum-resia  in  that  im- 
portant preparation,  the  compound  extract  of  colocynth. 

In  the  U.  S.  Pharmacopoeia  it  is  directed  that  75  per  cent,  of  the  drug  should 
be  soluble  in  ether,  in  the  British  from  80  to  90  per  cent  Both  require  that  it 
should  nut  effervesce  With  muriatic  acid,  and  that  water  heated  with  it  should 
not  give  a  blue  colour  with  tincture  of  iodine  ;  the  former  test  indicating  the 
absence  of  chalk,  the  latter  of  farinaceous  matters. 

FavtitiouH  Scammony.  Montpellier  Scammony.  Much  spurious  scammony 
is  manufactured  in  the  south  of  France,  said  by  Guibourt  to  be  made  from  the 
expressed  juice  of  Gynanchum  Monapeliacum,  incorporated  with  various  resins, 
r.nd  other  purgative  substances.  M.  Thorel,  however,  a  pharmaceutist  of  Aval- 
Ion,  denies  that  this  plant  is  employed  in  its  preparation.  {Journ.  de  Pharm.. 
XX.  107.)  It  has  been  occasionally  imported  into  the  United  States,  and  sold  as 
Smyrna  scammony.  It  is  usually  in  flat  semicircular  cakes,  four  or  five  inches  in 
diameter,  and  six  or  eight  lines  thick,  blackish  both  externally  and  within,  very 
hard,  compact,  rather  heavy,  of  a  somewhat  shining  and  resinous  fracture,  a 
feeble  balsamic  odour  wholly  different  from  that  of  genuine  scammony,and  a  very 
bitter  nauseous  taste.  When  rubbed  with  the  moistened  finger  it  becomes  dark- 
gray,  unctuous,  and  tenacious.  We  have  seen  another  substance  sold  as  Smyrna 
scammony,  which  was  obviously  spurious,  consisting  of  blackish,  circular,  flat 
cakes,  or  fragments  of  such  cakes,  rather  more  than  half  an  inch  thick,  very  light, 
penetrated  with  small  holes,  as  if  worm-eaten,  and  when  broken  exhibiting  an 
irregular,  cellular,  spongy  texture.  Dr.  Pereira  described  a  factitious  substance 
sold  as  Smyrna  scammony,  which  was  in  circular  flat  cakes  about  half  an  inch 
thick,  blackish,  and  of  a  slaty  aspect,  breaking  with  difficulty,  of  a  dull  black 
fracture,  and  of  the  sp.  gr.  1'4I2.  Moistened  and  rubbed  it  had  the  smell  of 
guaiac,  which  could  also  be  detected  by  chemical  tests. 

Medical  Projyerties  and  Uses.  Scammony  is  an  energetic  cathartic,  apt  to 
occasion  griping,  and  sometimes  operating  with  harshness.  It  was  known  to 
the  ancient  Greek  physicians,  and  was  much  employed  by  the  Arabians,  who 
not  only  gave  it  as  a  purgative,  but  also  applied  it  externally  for  the  cure  of 
various  cutaneous  diseases.  It  may  be  used  in  all  ca.ses  of  torpid  bowels,  when 
a  powerful  impression  is  desired ;  but,  on  account  of  its  occasional  violence,  it  is 
seldom  administered,  except  in  combination  with  other  cathartics, 'the  action  of 
which  it  promotes,  while  its  own  harshness  is  mitigated.  It  should  be  given  in 
emulsion  with  mucilage,  sugar,  almonds,  liquorice,  or  other  demulcent;  and  its 
disposition  to  gripe  may  be  counteracted  by  the  addition  of  an  aromatic.  The 
dose  is  from  five  to  fifteen  grains  of  pure  scammony,  from  ten  to  thirty  of  that 
commonly  found  in  the  market. 

Off.  Prep,  of  the  Root.  Scammoniae  Resina,  Br. 

Off.  Prep,  of  Scammony.  Confectio  Scammonii,  7?r./  Pilula  Colocynthidis 
Comp.,  Br.;  Pulvis  Scammonii  Comp.,  Br.;  Resina  Scammonii.  W. 

*  The  following  table  is  given  by  Dr.  Chri.sti9on  as  the  result  of  his  examination  of 
different  specimens  of  impure  commercial  scammony. 

Calcureoaa.  AmrlaceonK.  Calcareo-amylaceoofl. 

Resin  64-6    66-6    43-8  37-0    620  42-4 

Gum 6-8      60      8-2  90      72  7-8 

Chalk 17-6    250    81-6  —       —  18-6 

Fecula  —      1-4      40  200    10-4  18-2 

Lignin  and  sand  6-2      71       78  22-2     18-4  9-4 

Water 6-4      5-2      6-4  120      7-5  10-4 

100-6  100-3  101-3  100-2  100-5  101-8 
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SCILLA.  U.S.,  Br. 

Squill. 

The  bulb  of  Scilla  maritima.  U.  S.  The  sliced  and  dried  bulb  of  Urginea 
Scilla,  Steinheil.  Br. 

Scille,  Fr.;  Meerzwiobel,  Germ.;  Scilla,  Ital.;  Cebolla,  albarrana,  Span. 

Scilla.  Sex.Syat.  Hexandria  Monogynia.  —  Nat.Ord.  Liliaeeae. 

Gen.  Gh.  Corolla  six-petaled,  spreading,  deciduous.  Filaments  thread-like. 
Willd. 

Scilla  maritima.  Willd.  Sp.  Plant,  ii.  125;  Woodv^  Med.  Bot.  p.  745,  t.  255. 
—  Squilla  maritima.  Lindley,  Flor.  Med.  p.  591 ;  Careon,  Illust.  of  Med.  Bot. 
ii.  46,  pi.  89.  This  is  a  perennial  plant,  with  fibrous  roots  proceeding  from  the 
bottom  of  a  large  bulb,  which  sends  forth  several  long,  lanceolate,  pointed, 
somewhat  undulated,  shining,  deep-green  leaves.  From  the  midst  of  the  leaves 
a  round,  smooth,  succulent  flower-stem  rises,  from  one  to  three  feet  high,  ter- 
minating in  a  long,  close  spike  of  whitish  flowers.  These  are  destitute  of  calyx, 
and  stand  on  purplish  peduncles,  at  the  base  of  each  of  which  is  a  linear,  twisted, 
deciduous  floral  leaf.  The  squill  grows  on  the  sea-coast  of  Spain,  France,  Italy, 
Greece,  and  the  other  countries  bordering  on  the  Mediterranean.  The  bulb  is 
the  officinal  portion.  It  is  generally  dried  for  use ;  but  is  sometimes  imported 
into  this  country  in  the  recent  state  packed  in  sand. 

Properties.  The  fresh  bulb  is  pear-shaped,  usually  larger  than  a  man's  fist, 
sometimes  as  large  as  the  head  of  a  child,  and  consists  of  fleshy  scales  attenu- 
ated at  their  edges,  closely  applied  over  each  other,  and  invested  by  exterior 
scales  so  thin  and  dry  as  to  appear  to  constitute  a  membranous  coat.  There 
are  two  varieties,  distinguished  as  the  red  and  white  squill.  In  the  former,  the 
exterior  coating  is  of  a  deep  reddish-brown  colour,  and  the  inner  scales  have  a 
whitish  rosy  or  very  light  pink  epidermis,  with  a  yellowish-white  parenchyma ; 
in  the  latter,  the  whole  bulb  is  white.  They  do  not  diff'er  in  medicinal  virtue. 
The  bulb  abounds  in  a  viscid,  very  acrid  juice,  which  causes  it  to  inflame  and 
even  excoriate  the  skin  when  much  handled.  By  drying,  this  acrimony  is  very 
much  diminished,  with  little  loss  of  medicinal  power.  The  bulb  loses  about 
four-fifths  of  its  weight  in  the  process.  Vogel  found  100  parts  of  fresh  squill 
to  be  reduced  to  18  by  desiccation.  The  process  is  somewhat  difficult,  in  con- 
sequence of  the  abundance  and  viscidity  of  the  juice.  The  bulb  is  cut  into  thin 
transverse  slices,  and  the  pieces  dried  separately  by  artificial  or  solar  heat. 
The  outer  and  central  scales  are  rtvjected,  the  former  being  dry  and  destitute 
of  activity,  the  latter  too  fleshy  and  mucilaginous. 

Dried  squill,  as  found  in  our  shops,  is  in  irregular  oblong  pieces,  often  more 
or  less  contorted,  of  a  dull  yellowish-white  colour  with  a  reddish  or  rosy  tint, 
sometimes  entirely  white,  slightly  diaphanous,  brittle  and  pulverizable  when 
perfectly  dry,  but  often  flexible  from  the  presence  of  moisture,  for  which  the}' 
have  a  great  affinity.  Occasionally  a  parcel  will  be  found  consisting  of  verti- 
cal slices,  some  of  which  adhere  together  at  the  base.  The  odour  is  very  feeble, 
the  taste  bitter,  nauseous,  and  acrid. 

The  virtues  of  squill  are  extracted  by  water,  alcohol,  and  vinegar.  It  was 
analyzed  by  Vogel ;  and,  more  recently  (A.  D.  1856),  by  M.  J.  H.  Marais,  who 
found,  in  100  parts,  30  of  mucilage,  15  of  sugar,  8  of  tannin,  10  of  a  red,  acid 
colouring  matter,  2  of  a  yellow,  acid,  odorous  colouring  matter,  1  of  fatty  mat- 
ter, 1  of  scillitin,  5  of  salts,  and  traces  of  iodine.  (Journ.  de  Pharm.,  Fev. 
1857,  p.  127.)  Examined  by  the  microscope,  the  bulb  is  seen  to  be  pervaded  by 
innumerable  minute  acicular  crystals,  consisting  of  the  salts  of  squill,  chiefly, 
according  to  M.  Marais,  carbonate  of  lime,  with  a  little  chloride  of  calcium. 
(Ibid.)  Water  distilled  from  it  had  neither  taste  nor  smell,  and  was  drunk  by 
Vogel  to  the  amount  of  six  ounces  without  effect.  The  acrid  principle,  there- 
fore, is  not  volatile.  The  substance  named  scillitin  by  Vogel  was  soluble  in 
water,  alcohol,  and  vinegar ;  but  was  considered  by  M.  Tilloy,  of  Dijon,  to  be 
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Q  compound  of  the  proper  active  principle  of  squill  with  gum  and  uncrystalliza- 
ble  suj^ar.  The  svillitin,  obtained  by  the  latter  experimenter,  was  insoluble  in 
water  and  dilute  acids,  soluble  iu  alcohol,  exceedingly  acrid  and  bitter,  and 
very  powerful  in  its  influence  on  the  Kvstem,  A  single  grain  produced  the 
death  of  a  strong  dog.  The  process  of  Tilloy  may  be  seen  in  former  editions 
of  this  work.  The  scillitin  obtained  by  him  was  still  impure.  Labourdais  be- 
lieved that  he  had  obtained  it  in  an  isolated  state  by  means  of  animal  charcoal. 
A  decoction  of  squill  was  flrst  treated  with  acetate  of  lead  to  separate  the 
viscid  matters,  was  then  liltered  and  agitated  in  the  cold  with  puriGed  animal 
charcoal  in  line  powder,  and  afterwards  allowed  to  rest.  The  charcoal  gradually 
subsided,  carrying  with  it  the  bitter  and  colouring  principles.  The  liquid  being 
decanted,  the  solid  matter  was  dried,  and  treated  with  hot  alcohol,  which  ac- 
quired an  insupportable  bitterness.  The  alcohol,  being  distilled  off,  left  a  nulky 
liquid,  which  was  allowed  to  evaporate  spontaneously.  The  scillitin  thus  pro- 
cured was  solid,  uncry stall ized,  easily  decomposable  by  heat,  almost  caustic  to 
the  taste,  not  deliquescent,  neuter,  but  slightly  soluble  in  water,  to  which,  how- 
ever, it  imparted  a  very  great  bitterness,  very  soluble  in  alcohol,  and  dissolved, 
but  at  the  same  time  decomposed  by  concentrated  sulphuric  and  nitric  acids, 
imparting  to  the  former  a  purple  colour,  instantly  becoming  black.  (An7i.  de 
Therap.,  18-49,  p.  145.)  L.  F.  Bley  succeeded  in  obtaining  scillitin,  by  the  pro- 
cess of  Labourdais,  in  long  flexible  needle-shaped  crystals,  by  simply  allowing 
the  last  alcoholic  solution  to  evaporate  spontaneously.  {Arch,  der  Pharm.,  Ixi. 
141.)  Landerer  obtained  a  crystalline  principle  from  fresh  squill,  by  treating 
the  bruised  bulb  with  dilute  sulphuric  acid,  concentrating  the  solution,  neutral- 
izing it  with  lime,  drying  the  precipitate,  exhausting  this  with  alcohol,  and 
evaporating  the  tincture,  which,  on  cooling,  deposited  the  substance  in  question 
iu  prismatic  crystals.  It  was  bitter,  but  not  acrid,  insoluble  iu  water  or  the 
volatile  oils,  slightly  soluble  in  alcohol,  and,  according  to  Landerer,  capable  of 
neutralizing  the  acids.  {Chrintison's  Dispenaatory.)  Wittstein  inferred  from 
bis  experiments  that  the  bitterness  and  acrimony  of  squill  reside  in  distinct 
principles.  (See  Pharm.  Journ.,  x.  359.)  By  a  more  recent  analysis,  Tilloy  was 
induced  to  believe  that  there  were  two  active  principles  in  squill ;  one  a  resiu- 
oid  substance  very  acrid  and  poisonous,  soluble  in  alcohol  and  not  in  ether,  the 
other  a  very  bitter  principle,  yellow,  and  soluble  in  water  and  alcohol.  The 
acrid  principle,  in  the  dose  of  about  three-quarters  of  a  grain,  killed  a  dog. 
The  bitter  principle  is  much  less  powerful.  Both  are  contained  in  the  matters  ex- 
tracted from  squill  by  means  of  animal  charcoal.  (Journ.  de  Pharm.,  xxiii.  410.) 
M.  Marais  obtained  results  somewhat  diiFerent  from  those  of  his  predecessors. 
The  scillitin  procured  by  him  is  uncrystallizable,  hygrometric  but  not  deli- 
quescent, insoluble  in  water,  and  very  soluble  in  alcohol  and  ether,  even  cold. 
It  is  in  minute  semitranspareut  spangles,  of  a  pale-yellow  colour,  and  of  an 
intense,  pungent  bitterness,  which  is  increased  by  the  presence  of  water.  Sul- 
phuric acid  dissolves  it,  producing  a  colour  precisely  similar  to  that  which  the 
same  acid  causes  with  cod-liver  oil.  Nitric  acid  also  dissolves  it,  causing  a 
bright-red  colour,  which  rapidly  disappears.  Muriatic  acid  has  no  eflfect  on  it. 
The  hydrated  alkalies  disengage  ammonia,  showing  that  it  contains  nitrogen. 
Ammonia  and  potassa  do  not  dissolve  it,  but  remove  its  bitterness.  Tannic 
acid  gives  with  it  a  pale-yellow  precipitate.  It  approaches  the  alkaloids  in 
character;  as  it  has  an  alkaline  reaction,  combines  with  acetic  acid,  and  con- 
tains nitrogen.  In  its'efl'ects  on  the  system,  it  resembles  the  acrid  narcotics, 
proving  fatal  in  the  dose  of  three-quarters  of  a  grain.  It  first  vomits  and 
purges  violently,  then  acts  as  a  narcotic,  and  finally  paralyzes  the  heart.  In 
fatal  doses  it  occasions  violent  inflammation  of  the  alimentary  canal.  Applied 
endermically,  it  acts  much  more  rapidly  than  by  the  mouth,  and  now  almost 
exclusively  as  a  narcotic.  A  vigorous  dog  was  killed  in  twenty-two  minutes 
by  six-tenths  of  a  grain  applied  in  this  way.  M.  Marais  obtains  it  by  making  a 
concentrated  tincture  of  dry  squill  with  alcohol  of  0  5G,  precipitating  with  milk 
of  lime,  shaking  the  whole  with  ether,  decanting  the  supernatant  liquid,  wash- 
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ing  the  magma  with  a  fresh  portion  of  ether  till  wholly  deprived  "of  bitterness, 
uniting  the  liquors,  and  distilling  until  there  remains  in  the  retort  only  alcohol 
with  the  scillitin  and  a  little  fatty  matter.  This  is  then  evaporated  as  quickly 
as  possible  with  a  gentle  heat,  and  the  residue  treated  with  alcohol  of  0"90, 
which  dissolves  the  scillitin,  and  leaves  the  fatty  matter.  The  alcoholic  solu- 
tion, evaporated  to  dryness,  yields  the  scillitin,  which  is  to  be  immediately 
enclosed  in  a  well-stopped  bottle.  (Ibid.,  xxi.  128,  Fev.  1857.) 

When  kept  in  a  dry  place,  squill  retains  its  virtues  for  a  long  time  ;  but  if 
exposed  to  moisture  it  soon  becomes  mouldy. 

Medical  Properties  and  Uses.  Squill  is  expectorant,  diuretic,  and  in  large 
doses  emetic  and  purgative.  In  overdoses  it  has  been  known  to  occasion  hy- 
percatharsis,  strangury,  bloody  urine,  and  fatal  inflammation  of  the  stomach  and 
bowels.  The  Greek  physicians  employed  it  as  a  medicine ;  and  it  has  retained 
to  the  present  period  a  deserved  popularity.  As  an  expectorant,  it  is  used  both 
in  cases  of  deficient  and  of  superabundant  secretion  from  the  bronchial  mu- 
cous membrane ;  in  the  former  case  usually  combined  with  tartar  emetic  or  ipe- 
cacuanha, in  the  latter  frequently  with  the  stimulant  expectorants.  In  both 
instances,  it  operates  by  stimulating  the  vessels  of  the  lungs  ;  and,  where  the 
inflammatory  action  in  this  organ  is  considerable,  as  in  pneumonia  and  severe 
catarrh,  the  use  of  squill  should  be  preceded  by  depletory  measures.  In  drop- 
sical diseases  it  is  very  much  employed,  especially  in  connection  with  calomel, 
which  is  supposed  to  excite  absorption,  while  the  squill  increases  the  secretory 
action  of  the  kidneys.  It  is  thought  to  succeed  best  in  these  complaints,  in  the 
absence  of  general  inflammatory  excitement.  A  remarkable  case  of  greatly 
enlarged  spleen,  which  was  entirely  removed  under  the  use  of  fifteen  drops  of 
tincture  of  squill,  given  five  times  a  day,  and  operating  as  a  diuretic,  is  recorded 
by  Dr.  Hennigke  in  the  Medical  Gazette  of  Strasburg.  The  cure  was  effected 
in  three  weeks.  (Ann.  de  Therap.,  1867,  p.  91.)  On  account  of  its  great  uncer- 
tainty and  occasional  harshness,  it  is  very  seldom  prescribed  as  an  emetic,  ex- 
cept in  infantile  croup  or  catarrh,  in  which  it  is  usually  given  in  the  form  of 
syrup  or  oxymel.  When  given  in  substance  it  is  most  conveniently  adminis- 
tered in  the  form  of  pill.  The  dose,  as  a  diuretic  or  expectorant,  is  one  or  two 
grains  repeated  two  or  three  times  a  day,  and  gradually  increased  till  it  pro- 
duces slight  nausea,  or  evinces  its  action  upon  the  kidneys  or  lungs.  From  six 
to  twelve  grains  will  generally  vomit.  The  vinegar  and  syrup  of  squill  are 
officinal,  and  are  much  used.  An  acetic  extract  has  been  prepared  by  Mr.  F.  D. 
Niblett,  by  digesting  a  pound  of  squill  with  three  fluidounces  of  acetic  acid  and 
a  pint  of  distilled  water,  with  a  gentle  heat,  for  forty-eight  hours,  then  express- 
ing, and,  without  filtration,  evaporating  to  a  proper  consistence.  One  grain  is 
equal  to  about  three  of  the  powder.  (Pharm.  Journ.,  xii.  133.) 

Off.  Prep.  Acetum  Scillge ;  Pilulalpecacuanhae  cum  Scilla,  Br.;  Pilulae  Scillae 
Comp.;  Syrupus  Scillae  Comp.,  JJ.  S.;  Tinctura  Scillae.  W. 

SCOPARIUS.  U.S. 
Broom.  Broom-Tops.  Br, 

The  tops  of  Cytisus  Scoparius.  U.  S. 

Off.Syn.  SCOPARII  CACUMINA.  Broom  Tops.  The  fresh  and  dried 
tops  of  Sarothamnus  Scoparius,  Wimmer.  Br. 

Genet  a  balais,  Fr.;  Gemeine  Bescnginster,  Germ.;  Scoparia,  Ital.;  Eetama,  Span. 

Cytisus.  Sex.  Syst.  Diadelphia  Decandria.  —  Nat.Ord.  Fabaceae  or  Legu- 
ininosae. 

Gen.  Ch.  Calyx  bilabiate,  upper  lip  generally  entire,  lower  somewhat  three- 
toothed.  Vexillum  ovate,  broad.  Carina  very  obtuse,  enclosing  the  stamens 
and  pistils.  Stamens  monadelphous.  Legume  piano-compressed,  many-seeded, 
not  glandular.  (De  Cand.) 

Cytisus  Scoparius.  De  Cand.  Prodrom.  ii.  154.  —  Spartium  Scoparium. 
Willd.  Sp.  Plant,  iii.  933;  Woodv.  Med.  Bat.  p.  413,  t.  150.  This  is  a  common 
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European  shrub,  cultivated  in  our  gardens,  from  three  to  eight  feet  hijrh,  with 
uunierous  strni^lit,  pentaiijrular,  bright-green,  very  flexible  branches,  and  small, 
oblong,  downy  leaves,  usually  tornale,  but  on  the  upper  part  of  the  plant  Home- 
times  simple.  The  flowers  are  nunjeroiis,  papilionaceous,  large,  showy,  of  a 
golden-yellow  colour,  and  solitary  upon  short  axillary  peduncles.  The  seeds 
are  contained  in  a  compressed  legume,  which  i.s  hairy  at  the  sutures. 

The  whole  plant  has  a  bitter  nauseous  taste,  and,  when  bruised,  a  strong 
})eculiar  odour.  The  tops  of  the  branches  are  the  oflicimil  portion  ;  but  the  seeds 
also  are  used,  and,  while  they  possess  similar  virtues,  have  the  advantage  of 
kee[»ing  better.  Water  and  alcohol  extract  their  active  properties.  According 
to  Cadet  de  Gassicourt,  the  flowers  contain  volatile  oil,  fatty  nuitter.  wax,  chlo- 
rophyll, yellow  colouring  matter,  tannin,  a  sweet  substance,  mucilage,  osma- 
zome,  albumen,  and  lignin.  Dr.  Stenhouse  has  separated  from  them  two  princi- 
ples, one  of  which,  called  scoparin,  he  believes  to  be  the  diuretic  principle,  and  the 
other,  named  sjpar^ezn,  to  be  narcotic.  The  former  is  in  stellate  crystals,  easily 
dissolved  by  boiling  water  and  alcohol,  and  is  obtained  by  purifying  a  yellow 
gelatinous  substance  deposited  upon  the  evaporation  of  the  decoction.  It  may 
be  given  in  the  dose  of  four  or  five  grains.  The  latter  was  obtained  by  distil- 
lation from  the  mother-waters  of  the  SQoparin.  It  is  a  colourless  liquid,  having 
a  peculiar  bitter  taste,  and  all  the  properties  of  a  volatile  organic  base.  It  ap- 
pears to  have  narcotic  properties.  But  we  need  more  definite  information  on 
the  subject.  {Annuaire  de  Ther-ap.,  1853,  p.  153.) 

Medical  Properties  and  Uses.  Broom  is  diuretic  and  cathartic,  and  in  large 
doses  emetic,  and  has  been  employed  with  great  advantage  in  dropsical  com- 
plaints, in  which  it  was  recommended  by  Mead,  Cullen,  and  others.  Cullen  pre- 
scribed it  in  the  form  of  decoction,  made  by  boiling  half  an  ounce  of  the  fresh 
tops  in  a  pint  of  water  down  to  half  a  pint,  of  which  he  gave  a  fluidounce  every 
hour  till  it  operated  by  stool  or  urine.  It  is  a  domestic  remedy  in  Great  Britain, 
but  is  seldom  used  in  this  country.  The  seqds  may  be  given  in  powder,  in  the 
dose  of  ten  or  fifteen  grains. 

Off.  Prep.  Decoctum  Scoparii,  5r.;  Succus  Scoparii,  J?r,  W. 

SCUTELLARIA.  U.S. Secondary, 
Scullcap. 

The  herb  of  Scutellaria  lateriflora.  U.  S. 

Scutellaria.  Sex.  Syst.  Didynamia  Gymnospermia.  —  Nat.  Ord.  Labiatae. 

Gen.  Ch.  Calyx  bilabiate;  lips  entire;  mouth  closed  by  a  helmet-shaped 
lid  after  the  corolla  falls.  Corolla  bilabiate,  upper  lip  vaulted,  lower  dilated, 
convex ;  tube  of  the  corolla  bent. 

Several  species  of  Scutellaria  have  attracted  attention.  Scutellaria  galericu- 
lata,  or  common  European  scullcap,  which  also  grows  wild  in  this  country,  has 
a  feeble,  somewhat  alliaceous  odour,  and  a  bitterish  taste.  It  has  been  employed 
in  intermittents,  and  externally  in  old  ulcers.  Dr.  R.  W.  Evans,  of  Canada 
West,  has  found  it  useful  in  epilepsy;  but  to  effect  a  cure  it  must  be  continued, 
he  says,  for  five  or  six  months.  Ue  makes  an  infusion  with  two  ounces  of  the 
herb  and  eight  ounces  of  water,  and  gives  a  fluidounce  every  eight  hours, 
doubling  the  quantity  after  a  week.  (See  Am.  Journ.  of  Med.  Set.,  xvii.  495.) 
Another  indigenous  species,  the  S.  integrifolia,  of  which  S.  hyssopifolia,  Linn., 
is  considered  by  some  as  a  variety,  is  intensely  bitter,  and  might  probably  be 
found  useful  as  a  tonic.  S  lateriflora  is  the  only  officinal  species. 

Scutellaria  laterijlora.  Willd.  Sp.  Plant,  in.  112-,  Gv&j,  Manual  of  the  Bot. 
of  North.  U.  S.,  p.  315.  This  is  an  indigenous  perennial  herb,  with  a  stem  erect, 
much  branched,  quadrangular,  smooth,  and  one  or  two  feet  high.  The  leaves 
are  ovate,  acute,  dentate,  subcordate  upon  the  stem,  opposite,  and  supported 
upon  long  petioles.  The  flowers  are  small,  of  a  pale-blue  colour,  and  disposed 
in  long,  lateral,  leafy  racemes.  The  tube  of  the  corolla  is  elongated,  the  upper 
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lip  concave  and  entire,  the  lower  three-lobed.  The  plant  grows  in  moist  places 
by  the  sides  of  ditches  and  ponds  in  all  parts  of  the  Union. 

To  the  senses  scullcap  does  not  indicate,  by  any  peculiar  taste  or  smell,  the 
possession  of  medicinal  virtues.  It  is  even  destitute  of  the  aromatic  properties 
which  are  found  in  many  of  the  labiate  plants.  When  taken  internally,  it  pro- 
duces no  very  obvious  effects.  Notwithstanding  this  apparent  inertness,  it  ob- 
tained, at  one  period,  extraordinary  credit  throughout  the  United  States,  as  a 
preventive  of  hydrophobia,  and  was  even  thought  to  be  useful  in  the  disease 
itself.  A  strong  infusion  of  the  plant  was  given  in  the  dose  of  a  teacupful,  re- 
peated several  times  a  day,  and  continued  for  three  or  four  months  after  the 
bite  was  received  ;  while  the  herb  itself  was  applied  to  the  wound.  Strong  tes- 
timony was  adduced  in  favour  of  its  prophylactic  powers ;  but  it  has  already 
shared  the  fate,  which  in  this  case  is  no  doubt  deserved,  of  numerous  other 
specifics  against  hydrophobia,  which  have  been  brought  into  temporary  popu- 
larity, only  to  be  speedily  abandoned.  Nevertheless,  it  is  thought  by  some  prac- 
titioners to  have  valuable  therapeutic  properties ;  and  Drs.  Ariel  Hunton  and 
C.  H.  Cleaveland,  of  Vermont,  speak  in  strong  terms  of  its  efficacy  as  a  nervine. 
They  have  employed  it  in  neuralgic  and  convulsive  affections,  chorea,  delirium 
tremens,  and  nervous  exhaustion  from  fatigue  or  over-excitement,  and  have 
found  it  highly  advantageous.  Dr.  Cleaveland  says  that  he  prefers  it  to  all  other 
nervines  or  antispasmodics,  except  where  an  immediate  effect  is  desirable.  He 
prefers  the  form  of  infusion,  which  he  prepares  by  adding  half  an  ounce  of  the 
dried  leaves  to  a  teacupful  of  water,  and  allows  the  patient  to  drink  ad  libitum. 
(Am.  Journ.  of  Pharm.,  xxiii.  370;  also  N.  J.  Med.  Reporter,  v.  13.) 

Two  preparations  are  now  used ;  one  called  scutellarine,  though  erroneously, 
as  it  has  no  claim  to  be  considered  a  pure  proximate  principle,  the  other  Si  fluid 
extract.  The  so-called  scutellarine  is  prepared  by  mixing  a  concentrated  tinc- 
ture with  water,  precipitating  by  alum,  and  then  washing  and  drying.  Dr. 
Cleaveland  gives  it  in  a  dose  varying  from  one  to  three  or  four  grains,  and  finds 
very  happy  effects  from  it  in  quieting  nervous  disorders.  (N.  J.  Med.  Reporter, 
viii"  121.)  The  fluid  extract,  prepared  by  the  Messrs.  Tilden,  is  used  in  the  dose 
of  one  or  two  fluidrachms.  Dr.  Joseph  Bates,  of  New  Lebanon,  N.  Y.,  speaks 
highly  of  it  as  a  nervine.  {Bod.  Med.  and  S.  Journ  ,  lii.  337.)  W. 

SENEGA.  U.S. 
Seneka. 

The  root  of  Polygala  Senega.  U.  S. 

Of.  Syn.  SENEGJE  RADIX.  Senega  Root.  The  dried  root  of  Polygala 
Senega.  Br. 

Polygale  de  Virginie,  Fr.;  KlapperschlangenwurzeljGerw.;  Poligala  Virginiana,  Ital. 

Polygala.  Sex.  Syst.  Diadelphia  Octandria.  —  Nat.  Ord.  Polygalaceae. 

Gen.  Gh.  Calyx  five-leaved,  with  two  leaflets  wing-shaped  and  coloured. 
Legume  obcordate,  two-celled.  Willd. 

Besides  P.  Senega,  two  other  species  have  attracted  some  attention  in  Europe 
—  P.  amara  and  P.  vulgaris  —  as  remedies  in  chronic  pectoral  affections;  but 
as  they  are  not  natives  of  this  country,  and  are  never  used  by  practitioners  here, 
they  do  not  merit  particular  notice. 

Polygala  Senega.  Willd.  Sp.  Plant,  iii.  894;  Bigelow,  Am.  Med.  Bot.  ii.  97; 
Barton,  Med.  Bot.  ii.  111.  This  unostentatious  plant  has  a  perennial  branching 
root,  from  which  several  erect,  simple,  smooth,  round,  leafy  stems  annually  rise, 
from  nine  inches  to  a  foot  in  height.  The  stems  are  occasionally  tinged  with 
red  or  purple  below,  but  are  green  near  the  top.  The  leaves  are  alternate  or 
scattered,  lanceolate,  pointed,  smooth,  bright-green  on  the  upper  surface,  paler 
beneath,  and  sessile  or  supported  on  very  short  footstalks.  The  flowers  are 
small  and  white,  and  form  a  close  spike  at  the  summit  of  the  stem.  The  calyx 
is  their  most  conspicuous  part.  It  consists  of  five  leaflets,  two  of  which  are 
wing-shaped,  white,  and  larger  than  the  others.  The  corolla  is  small  and  closed. 
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Tlio  capsules  aro  small,  much  compressed,  ohcordato,  twovalvod  and  two-cellod, 
with  two  oblong  ovate,  blackish  seeds,  pointed  at  one  end. 

This  species  of  Polygala,  commonly  called  Seneka  snaLeroot,  grows  wild  iu 
all  parts  of  the  United  States,  but  most  abimdantly  in  the  southern  and  western 
sections,  where  the  root  is  collected  for  sale.  It  is  brought  into  market  iu  bales 
weighing  from  fifty  to  four  hundred  pounds. 

Properties.  As  the  root  occurs  in  commerce,  it  is  of  various  sizes,  from  that 
of  a  straw  to  that  of  the  little  linger,  presenting  a  thick  knotty  head,  which  ex- 
hibits traces  of  the  nunjerous  stems.  It  is  tapering,  branched,  variously  twisted, 
ofteu  marked  with  crowded  annular  protuberances,  and  with  a  projecting  keel- 
like line,  extending  alotjg  its  whole  length.  The  epidermis  is  corrugated,  trans- 
versely cracked,  of  a  yellowish-brown  colour  in  the  young  roots,  and  brownish- 
gray  in  the  old.  In  the  smaller  branches  the  colour  is  a  lighter  yellow.  The 
bark  is  hard  and  resinous,  and  contains  the  active  principles  of  the  root.  The 
central  portion  is  ligneous,  white,  and  quite  inert,  and  should  be  rejected  in  the 
preparation  of  the  powder.  The  colour  of  this  is  gray.  The  odour  of  seneka 
is  peculiar,  strong  in  the  fresh  root,  but  faint  in  the  dried.  The  taste  is  at  first 
sweetish  aud  mucilaginous,  but  after  chewing  becomes  somewhat  pungent  and 
acrid,  leaving  a  peculiar  irritating  sensation  in  the  fauces.  These  properties,  as 
well  as  the  medical  virtues  of  the  root,  are  extracted  by  boiling  water  and  by 
alcohol.  Diluted  alcohol  is  an  excellent  solvent.  The  root  has  been  analyzed 
by  tiehleu,  Peschier  of  Geneva,  Feneulle  of  Cambray,  Dulong  D'Astafort, 
Folchi,  and  Trommsdorff,  aud  more  recently  by  M.  Quevenne.  The  senegin  of 
Gelilen,  though  supposed  at  one  time  to  be  the  active  principle,  has  been  ascer- 
tained to  be  a  complex  substance,  and  to  have  no  just  claim  to  the  rank  a.ssigned 
to  it.  From  a  comparison  of  the  results  obtained  by  the  above-mentioned 
chemists,  it  would  appear  that  seneka  contains,  1.  a  peculiar  acrid  principle, 
which  M.  Quevenne  considers  to  be  an  acid,  and  has  named  polygalic  acid;  2. 
a  yellow  colouring  matter,  of  a  bitter  taste,  insoluble  or  nearly  so  in  water, 
but  soluble  in  ether  and  alcohol ;  3.  a  volatile  principle  considered  by  some  as 
an  essential  oil,  but  thought  by  Quevenne  to  possess  acid  properties,  and  named 
by  him  virgineic  acid;  4.  pectic  acid  or  pectin ;  5.  tannic  acid  of  the  variety 
which  precipitates  .iron  green;  6.  gum;  7.  albumen;  8.  cerin;  9.  fixed  oil ;  10. 
woody  fibre ;  and  II.  saline  and  earthy  substances,  as  the  carbonates,  sulphates, 
and  phosphates  of  lime  and  potassa,  chloride  of  potassium,  alumina,  magnesia, 
silica,  and  iron.  The  virtues  of  seneka  appear  to  reside  chiefly,  if  not  exclusively, 
in  the  acrid  principle  which  M.  Quevenne  called  polygalic  acid,  and  which  he 
considered  closely  analogous  to  saponin.  He  obtained  it  pure  by  the  following 
process.  Powdered  seneka  is  exhausted  by  alcohol  of  33°,  and  so  much  of  the 
alcohol  is  distilled  otf  as  to  bring  the  resulting  tincture  to  the  consistence  of 
syrup.  The  residue  is  treated  with  ether,  in  order  to  remove  the  fatty  matter. 
The  liquid  upon  standing  deposits  a  precipitate,  which  is  separated  by  filtration, 
and  is  then  mixed  with  water.  To  the  turbid  solution  thus  formed  alcohol  is 
added,  which  facilitates  the  production  of  a  white  precipitate,  consisting  chiefly 
of  polygalic  acid.  The  liquid  is  allowed  to  stand  for  several  days,  that  the  pre- 
cipitate may  be  fully  formed.  The  supernatant  liquid  being  decanted,  the  pre- 
cipitate is  drained  upon  a  filter,  and,  being  removed  while  yet  moist,  is  dissolved 
by  the  aid  of  heat  in  alcohol  of  36°.  The  solution  is  boiled  with  purified  animal 
charcoal,  and  filtered  while  hot.  Upon  cooling  it  deposits  the  principle  in  ques- 
tion in  a  state  of  purity.  Thus  obtained,  polygalic  acid  is  a  white  powder,  in- 
odorous, and  of  a  taste  at  first  slight,  but  soon  becoming  pungent  and  acrid, 
and  producing  a  very  painful  sensation  in  the  throat.  It  is  fixed,  unalterable  in 
the  air,  inflammable,  soluble  iu  water  slowly  when  cold  and  rapidly  with  the  aid 
of  heat,  soluble  in  all  proportions  in  boiling  aijsolute  alcohol,  which  deposits 
most  of  it  on  cooling,  quite  insoluble  in  ether  and  in  the  fixed  and  volatile  oils, 
and  possessed  of  the  properties  of  reddening  litmus  and  neutralizing  the  alka- 
lies. Its  constituents  are  carbon,  hydrogen,  and  oxygen.  M.  Quevenne  found 
it,  when  given  to  dogs,  to  occasion  vomiting,  and  much  embarrassment  iu  respi- 
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ration,  and  in  large  quantities  to  destroy  life.  Dissection  exhibited  evidences  of 
inflammation  of  the  lungs ;  and  frothy  mucus  was  found  in  the  stomach,  oesopha- 
gus, and  superior  portion  of  the  trachea,  showing  the  tendency  of  this  substance 
to  increase  the  mucous  secretion,  and  explaining  in  part  the  beneficial  influence 
of  seneka  in  croup.  {Journ.  de  Pharm.,  xxii.  449,  and  xxiii.  227.)  M.  Bolley 
confirms  the  opinion  of  Qaevenne  as  to  the  strong  analogy  between  jjolygalic 
acid  or  senegin  and  saponin,  if  not  their  absolute  identity,  and  considers  them 
both  as  glucosides,  resolvable  by  muriatic  acid  into  glucose  and  a  peculiar  sub- 
stance called  sapogenin.  He  represents  the  composition  of  senegin  by  the  for 
mula  Cj^H^^Og^.  (See  Am.  Journ.  of  Pharm.,  xxvii.  45.) 

From  the  experiments  of  M.  Quevenne  it  also  appears  that  seneka  yields  its 
virtues  to  water,  cold  or  hot,  and  to  boiling  alcohol ;  and  that  the  extracts  ob- 
tained by  means  of  these  liquids  have  the  sensible  properties  of  the  root.  But, 
under  the  influence  of  heat,  a  portion  of  the  acrid  principle  unites  with  the 
colouring  matter  and  coagulated  albumen,  and  thus  becomes  insoluble  in  water; 
and  the  decoction,  therefore,  is  not  so  strong  as  the  infusion,  if  time  is  allowed, 
in  the  formation  of  the  latter,  for  the  full  action  of  the  menstruum.  If  it  be  de- 
sirable to  obtain  the  virtues  of  the  root  in  the  form  of  an  aqueous  extract,  the 
infusion  should  be  prepared  on  the  principle  of  displacement;  as  it  is  thus  most 
concentrated,  and  consequently  requires  less  heat  in  its  evaporation.  In  forming 
an  infusion  of  seneka,  the  temperature  of  the  water,  according  to  M.  Quevenne, 
should  not  exceed  104°  F. 

The  roots  of  Panax  quinquefolium,  or  ginseng  are  frequently  mixed  with  the 
seneka,  but  are  easily  distinguishable  by  their  shape  and  taste.  Another  root 
has  been  occasionally  observed  in  parcels  of  seneka,  supposed  to  be  that  of  Gil- 
lenia  trifoliata.  This  would  be  readily  distinguished  by  its  colour  and  shape 
(see  Gillenia),  and  by  its  bitter  taste  without  acrimony.  One  of  the  most  char- 
acteristic marks  of  seneka  is  the  projecting  line  running  the  whole  length  of  the 
root,  and  appearing  as  though  a  thread  were  placed  beneath  the  bark,  and,  being 
attached  at  the  upper  end,  were  drawn  at  the  lower,  so  as  to  give  the  root  a 
contorted  shape. 

Medical  Properties  and  Uses.  Seneka  is  a  stimulating  expectorant  and  di- 
uretic, and  in  large  doses  emetic  and  cathartic.  It  appears  indeed  to  excite 
more  or  less  all  the  secretions,  proving  occasionally  diaphoretic  and  emmena- 
gogue,  and  increasing  the  flow  of  saliva.  Its  action,  however,  is  especially  di- 
rected to  the  lungs;  and  its  expectorant  virtues  are  those  for  which  it  is  chiefly 
employed.  It  was  introduced  into  practice  about  a  century  ago  by  Dr.  Tenuant, 
of  Virginia,  who  recommended  it  as  a  cure  for  the  bite  of  the  rattlesnake,  and 
in  various  pectoral  complaints.  As  an  expectorant  it  is  employed  in  cases  not 
attended  with  acute  inflammatory  action,  or  in  which  the  inflammation  has  been 
in  great  measure  subdued.  It  is  peculiarly  useful  in  chronic  catarrhal  affections, 
the  secondary  stages  of  croup,  and  in  peripneumonia  notha  after  sufficient  de- 
pletion. By  Dr.  Archer,  of  Maryland,  it  was  recommended  in  the  early  stages 
of  croup;  but  is  now  seldom  given,  unless  in  combination  with  squill  and  an 
antimonial,  as  in  the  Syrupus  Scillas  Gompositus.  Employed  so  as  to  purge  and 
vomit,  it  has  proved  useful  in  rheumatism;  and  some  cases  of  dropsy  are  said 
to  have  been  cured  by  it.   It  has  also  been  recommended  in  amenorrhoea. 

The  dose  of  powdered  seneka  is  from  ten  to  twenty  grains ;  but  the  medicine 
is  more  frequently  administered  in  decoction.  (See  Decoctum  Senegae.)  A  syrup 
and  alcoholic  extract  are  officinal.  The  dose  of  the  former  is  one  or  two  flui- 
drachms,  of  the  latter  from  one  to  three  grains.  A  tincture  is  directed  in  the 
Br.  Pharmacopoeia.  Polygalic  acid  may  be  employed  in  the  dose  of  from  the 
fourth  of  a  grain  to  a  grain,  and  may  be  administered  either  in  pill  or  powder, 
or  dissolved  in  hot  water,  with  the  addition,  in  any  of  its  forms,  of  gum  and  sugar 
to  obtund  its  acrimony.  A  formula  for  its  preparation,  by  Professor  Procter,  has 
been  published  in  the  Am.  Journ.  of  Pharm.,  March,  1860,  p.  150. 

Off.  Prep.  Decoctum  Senegae,  U.S.;  Extraetum  Senegae  Alcoholicum,  U.S.; 
Infusum  Senegae,  i?r.;  Syrupus  Scillae  Gompositus,  U.S.;  Syrupus  Senegae, 
U.S.;  Tinctura  Senegae,  Br.  W. 
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SENNA.  U.S. 
Senna. 

The  leaflets  of  Cassia  acutifolia  (Delile),  of  Cassia  obovata  {De  Candolle), 
and  of  Cassia  elon^yata  (Lemairc).  U.  S. 

Oil'.Sijn.  SENNA  ALKXANDllINA.  Alexandrian  Senna.  The  leaflets 
of  Cassia  Innceolata,  Lamarck;  and  Cassia  obovata.  SKNNA  INDICA. 
Tinnivelli/  Senna.  The  leaflets  of  Cassia  elongata.  From  plants  cultivated  in 
Southern  India.  Jir. 

S6n6,  Fr.;  Sennnsbhittor,  Oerm  ;  Senna,  ItaL,  Port;  Sen,  Span. 

Cassia.  See  CASSIA  FISTULA. 

The  plants  which  yield  senna  l)elong'to  the  genus  Cassia,  of  which  several 
species  contribute  to  furnish  the  drug^.  These  were  confounded  together  by 
Linnaeus  in  a  single  species,  which  he  named  Cassia  Senna.  Since  his  time  the 
subject  has  been  more  thoroughly  investigated,  especially  by  Delile,  who  accom- 
panied the  French  expedition  to  Egypt,  and  had  au  opportunity  of  examining 
the  j)lant  in  its  native  country.  Botanists  at  present  distinguish  at  least  three 
species,  C.  acutifolia,  C.  obovata,  and  C.  elongata,  as  the  source  of  commercial 
senna;  and  it  is  probable  that  two  others,  (J.  lanceolata  of  Forskhal  and  C. 
JEthiopica  of  Guibourt,  contribute  towards  it.  The  first  three  are  recognised 
by  the  U.  S.  Pharmacopoiia. 

1.  Caasia  acuti/oUa.  Delile,  Flore  d^Egi/pf.e,\xxv.  tab.  27,  f.  1. — G.  lanceo- 
lata. De  Candolle ;  Carson,  Illust.  of  Med.  Bat.  i.  34,  pi.  27.  This  is  described 
as  a  small  undershrub,  two  or  three  feet  high,  with  a  straight,  woody,  branching, 
whitish  stem ;  but,  according  to  Landerer,  the  senna  plant  attains  the  height  of 
eight  or  ten  feet  in  the  African  deserts.  The  leaves  are  alternate  and  pinnate, 
with  glandless  footstalks,  and  two  small  narrow  pointed  stipules  at  the  base. 
The  leaflets,  of  which  from  four  to  six  pairs  belong  to  each  leaf,  are  almost  ses- 
sile, oval-lanceolate,  acute,  oblique  at  their  base,  nerved,  from  half  an  inch  to  an 
inch  long,  and  of  a  yellowish-green  colour.  The  flowers  are  yellow,  and  in  axil- 
lary spikes.  The  fruit  is  a  flat,  elliptical,  obtuse,  membranous,  smooth,  grayish- 
brown,  bivalvular  legume,  about  au  inch  long  and  half  an  inch  broad,  scarcely 
if  at  all  curved,  and  divided  into  six  or  seven  cells,  each  containing  a  hard,  heart- 
shaped,  ash-coloured  seed.  C.  acutifolia  grows  wild  in  great  abundance  in  Upper 
Egypt,  Nubia,  Sennaar,  and  other  parts  of  Africa.  This  species  furnishes  tlie 
greater  part  of  the  variety  known  in  commerce  by  the  name  of  Alexandria  senna. 

2.  Cassia  obovata.  Colladon,  Monograpliie  des  Casses;  De  Cand.  Prodrom. 
ii.  492 ;  Carson,  Illust.  of  Med.  Bot.  i,  35,  pi.  28.  The  stem  of  this  species  is 
rather  shorter  than  that  of  C.  acutifolia,  rising  to  the  height  of  only  a  foot  and 
a  half.  The  leaves  have  from  five  to  seven  pairs  of  leaflets,  which  are  obovate, 
very  obtuse,  sometimes  mucronate,  in  other  respects  similar  to  those  of  the  pre- 
ceding species.  The  flowers  are  in  axillary  spikes,  of  which  the  peduncles  are 
longer  than  the  leaves  of  the  plant.  The  legumes  are  very  much  compressed, 
curved  almost  into  the  kidney  form,  of  a  greenish-brown  colour,  and  covered 
with  a  very  short  down,  which  is  perceptible  only  by  the  aid  of  a  magnifying 
glass.  They  contain  from  eight  to  ten  seeds.  The  C  obtusata  of  Hayne,  with 
obovate,  truncated,  emarginate  leaflets,  is  probably  a  mere  variety  of  this  spe- 
cies. The  plant,  which  according  to  Merat  is  annual,  grows  wild  in  Syria, 
Egypt,  and  Senegambia;  and  is  said  to  have  been  cultivated  successfully  in 
Italy,  Spain,  and  the  West  Indies.  At  present  it  grows  wild  so  abundantly  in 
some  parts  of  Jamaica  as  to  have  suggested,  to  a  resident  of  the  island,  the 
propriety  of  cultivating  it  for  the  English  and  American  markets.  {Pharm. 
Journ.  ami  Trans.,  Sept.  1867,  p.  143.)  It  yields  the  variety  of  senna  called  in 
Europe  Aleppo  senna,  and  contributes  to  the  Alexandrian. 

3.  Cassia  elongata.  Lemaire,  Journ.  de  Pharm.  vii.  345;  Fee,  Journ.  de 
Chim.  Med.  vi.  232 ;  Carson,  Illust.  of  Med.  Bot.  i.  36,  pi.  29.  This  name  was 
coufeiTed  by  M.  Lemaire  upon  the  plant  from  which  the  India  senna  of  com- 
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merce  is  derived.  The  botanical  description  was  completed  by  M.  Fee,  from 
dried  specimens  of  the  leaves  and  fruit  found  by  him  in  unassorted  parcels  of 
this  variety  of  senna.  Dr.  Wallich  afterwards  succeeded  in  raising  the  plant  from 
seeds  found  in  a  parcel  of  senna  taken  to  Calcutta  from  Arabia ;  and  it  has  been 
described  by  Dr.  Royle,  Wight  &  Arnott,  and  Dr.  Lindley.  As  usually  grown, 
it  is  annual ;  but  with  care  it  may  be  made  to  live  through  the  year,  and  then 
assumes  the  character  of  an  undershrub.  It  has  an  erect,  smooth  stem,  and  pin- 
nate leaves,  with  from  four  to  eight  pairs  of  leaflets.  These  are  nearly  sessile, 
lanceolate,  obscurely  mucronate,  oblique  at  the  base,  smooth  above  and  some- 
what downy  beneath,  with  the  veins  turned  inwards  so  as  to  form  a  wavy  line 
immediately  within  the  edge  of  the  leaflet.  The  most  striking  character  of  the 
leaflet  is  its  length,  which  varies  from  an  inch  to  twenty  lines.  The  petioles  are 
without  glands;  the  stipules  minute,  spreading,  and  semi-hastate.  The  flowers 
are  bright-yellow,  and  arranged  in  axillary  and  terminal  racemes,  rather  longer 
than  the  leaves.  The  legume  is  oblong,  membranous,  tapering  abruptly  at  the 
base,  rounded  at  the  apex,  and  an  inch  and  a  half  long  by  somewhat  more 
than  half  an  inch  broad.  This  plant  is  a  native  of  the  southern  parts  of  Arabia. 
It  has  been  said  also  to  grow  in  the  interior  of  India,  and  is  at  present  culti- 
vated at  Tinnevelly  for  medical  use. 

Besides  the  three  officinal  species  above  described,  the  G.  lanceolata  of 
Forskhal,  found  by  that  author  growing  in  the  deserts  of  Arabia,  is  admitted 
by  Lindley  and  others  as  a  distinct  species.  Some  difference,  however,  of 
opinion  exists  upon  this  point.  De  Candolle  considered  it  a  variety  of  the  C. 
acutifolia  of  Delile,  from  which  it  differs  chiefly  in  having  leaflets  with  glandular 
petioles;  and,  as  Forskhal's  description  preceded  that  of  Delile,  he  designated 
the  species  by  the  name  of  C.  lanceolata.  Forskhal's  plant  has  been  supposed 
by  some  to  be  the  source  of  the  India  or  Mocha  senna  ;  but  the  leaflets  in  this 
variety  are  much  longer  than  those  of  C.  lanceolata,  from  which  the  plant  differs 
also  in  having  no  gland  on  the  petiole.  Niebuhr  informs  us  that  he  found  the 
Alexandria  senna  growing  in  the  Arabian  territory  of  Abuarish,  whence  it  is 
taken  by  the  Arabs  to  Mecca  and  Jedda.  This  is  probably  the  C.  lanceolata  of 
Forskhal.  It  is  highly  probable  that  this  species  is  the  source  of  a  variety  of 
senna  which  has  been  brought  to  this  market  under  the  name  of  Mecca  senna  * 

Cassia  ^thiopica  of  Guibourt  (  6'.  ovata  of  Merat),  formerly  confounded  with 
C.  acutifolia,  is  considered  by  Dr.  Lindley  as  undoubtedly  a  distinct  species.  It 
grows  in  Nubia,  Fezzan  to  the  south  of  Tripoli,  and  probably,  according  to 
Guibourt,  throughout  Ethiopia.  It  is  from  this  plant  that  the  Tripoli  senna 
of  commerce  is  derived. 

Commercial  History.  Several  varieties  of  this  valuable  drug  are  known  in 
commerce.  Of  these,  four  have  been  received  in  America,  the  Alexandria,  the 
Tripoli,  the  India,  and  the  Mecca  senna. 

L  Alexandria  Senna.  Though  the  name  of  this  variety  is  derived  from  the 
Egyptian  port  at  which  it  is  shipped,  it  is  in  fact  gathered  very  far  in  the  in- 
terior. The  Alexandria  senna  does  not  consist  exclusively  of  the  product  of 
one  species  of  Cassia.  The  history  of  its  preparation  is  not  destitute  of  interest. 
The  senna  plants  of  Upper  Iilgypt  yield  two  crops  annually,  one  in  spring  and 
the  other  in  autumn.    They  are  gathered  chiefly  in  the  country  beyond  Sienue. 

*  The  following  are  the  botanical  characters  of  this  and  the  next-mentioned  species. 

1.  C.  lanceolata.  Porskhal;  Lindley,  Ftor.  Mci^.  p.  259.  "  Leaflets  in  four  or  five  pairs, 
never  more  ;  oblong,  and  either  acute  or  obtuse,  not  at  all  ovate  or  lanceolate,  and  per- 
fectly free  from  downiness  even  when  young;  the  petioles  have  constantly  a  small  round 
brown  gland,  a  little  above  the  base.  The  pods  are  erect,  oblong,  tapering  to  the  base, 
obtuse,  turgid,  mucronate,  rather  falcate,  especially  when  young,  at  which  time  they  are 
sparingly  covered  with  coarse  scattered  hairs."  [Lindley.) 

2.  C.  ^thiopica.  Guibourt,  Hist.  Ab.  des  Drogues^  ^c.  ii.  219;  Lindley,  Flor.  Med.  p.  2-59. 
Tne  plant  is  about  eighteen  inches  high.  The  footstalks  have  a  gland  at  the  base,  and 
another  between  each  pair  of  leaflets.  There  are  from  three  to  five  pairs  of  leaflets,  which 
are  pubescent,  oval-lanceolate,  from  seven  to  nine  lines  in  length,  and  three  or  four  in 
breadth,  rather  shorter  and  less  acute  than  those  of  C.  acutifolia.  The  legume  is  flat, 
smooth,  not  reniform,  rounded,  about  an  inch  long,  with  from  three  to  five  seeds. 
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Tho  imtivcs  cut  tlio  plants,  and,  having  (lri«Ml  thoni  in  the  sun,  strip  off  the  loaves 
ami  pods,  wliicli  tlioy  puck  in  bales,  and  send  to  IJoulac,  iti  the  vicinity  of  Cairo, 
the  ffi-cat  entrepot  for  this  article  of  Kfryptian  commerce.  This  senna  from 
Upper  Kjrypt,  consisting  ciueHy  though  not  exclusively  of  the  product  of  C  aculi- 
folia,  was  here  formerly  ndxed  with  the  leaflets  of  C  obovata,  l)rought  from  other 
jiarts  of  Kgyi)t,  and  even  from  Syria,  with  the  leaves  of  CynanrhumoletefoHiim 
{C  Aryel  of  Delile),  known  commonly  by  the  name  of  arf/fl  or  arguel,  and 
sometimes  with  those  of  Tephro»ia  Apollinea  of  De  Candolle,  a  leguminous 
])lant  growing  in  Egypt  and  Nubia.  According  to  M.  Koyer,  the  proportions 
in  which  the  three  chief  con.stituents  of  this  mixture  were  added  together,  were 
five  parts  of  C.  acutifolia,  three  of  C.  obovata,  and  two  of  Cynanciuim.  Thus 
jirepured,  the  senna  was  again  packed  in  bales,  and  transmitted  to  Alexandria. 
IJut  at  jtresent  there  is  no  such  uniformity  in  the  constitution  of  Alexandria 
senna  ;  and,  though  the  three  chief  ingredients  may  still  .'sometimes  be.found  in 
it,  they  are  not  in  the  same  fixed  proportions ;  and  not  unfrequently  the  Cynan- 
chum  leaves  are  wholly  wanting.  This  variety  of  senna  is  often  called  in  French 
pharmaceutic  works  sene  de  la  palthe,  a  name  derived  from  an  impost  formerly 
laid  upon  it  by  the  Ottoman  Porte. 

A  ])arcel  of  Alexandria  senna,  as  it  was  formerly  brought  to  market,  consisted 
of  the  following  ingredients: — 1.  The  leaflets  of  C.  acutifolia,  characterized  by 
their  acute  form,  and  their  length,  almost  always  less  than  an  inch  ;  2.  the  leaf- 
lets of  C.  obovata,  known  by  their  rounded  very  obtuse  summit,  which  is  some- 
times furnished  with  a  small  projecting  point,  and  by  their  gradual  diminution 
in  breadth  towards  their  base  ;  3.  the  pods,  broken  leafstalks,  flowers,  and  Gne 
fragments  of  other  parts  of  one  or  both  of  these  species ;  4.  the  leaves  of  Cynan- 
cbum  oleaefolium,  which  are  distinguishable  by  their  length,  almost  always  more 
than  an  inch,  their  greater  thickness  and  firmness,  the  absence  of  any  visible  lat- 
eral nerves  on  their  under  surface,  their  somewhat  lighter  colour,  and  the  regu- 
larity of  their  base.  In  this  last  character  they  strikingly  differ  from  the  genuine 
senna  leaflets,  which,  from  whatever  species  derived,  are  always  marked  by  ob- 
liquity at  their  base,  one  side  being  inserted  in  the  petiole  at  a  point  somewhat 
lower  than  the  other,  and  at  a  different  angle.  Discrimination  between  this  and 
the  other  ingredients  is  of  some  importance,  as  the  Cynanchum  must  be  con- 
sidered an  adulteration.  It  is  said  by  the  French  writers  to  produce  hy  percathar- 
sis  and  much  irritation  of  the  bowels;  but  was  found  by  Christi.son  and  Mayer 
to  occasion  griping  and  protracted  nausea,  with  little  purgation.  The  flowers  and 
fruit  of  the  Cynanchum  were  also  often  present,  the  former  white,  and  in  small 
corymbs,  the  latter  an  ovoid  follicle  rather  larger  than  an  orange  seed.  Besides 
the  above  constituents  of  Alexandria  senna,  it  occasionally  contained  leaflets  of 
genuine  senna,  much  longerthan  those  of  the  acutifolia  or  obovata,  equalling  in 
this  respect  the  Cynanchum, which  they  also  somewhat  resembled  in  form.  They 
were  distinguishable,  however,  by  their  greater  thinness,  the  distinctness  of  their 
lateral  nerves,  and  the  irregularity  of  their  base.  The  leaflets  and  fruit  of  Te- 
phroHia  Apollinea,  which  have  been  an  occasional  impurity  in  this  variety  of 
senna,  may  be  distinguished,  the  former  by  their  downy  surface,  their  obovate- 
oblong,  emarginate  shape,  their  parallel  unbranched  lateral  nerves,  and  by  being 
usually  folded  longitudinally;  the  latter,  by  its  dimensions,  being  from  an  inch 
to  an  inch  and  a  half  long,  and  only  two  lines  broad.  As  now  imported,  Alexan- 
dria senna  is  often  quite  free  from  the  leaves  of  Cynanchum,  and  may  have  few 
or  none  of  the  leaflets  of  obovate  senna.  It  is  probably  brought  directly  to 
Alexandria  from  Upper  Egypt,  without  having  undergone  intermixture  at 
Boulac  or  other  intervening  place.  In  Europe,  this  senna  is  said  to  have  been 
sometimes  adulterated  with  the  leaflets  of  Collutea  arborescens  or  bladder 
senna,  and  the  leaves  of  Goriaria  myrtifolia,  a  plant  of  Southern  Europe,  said 
to  be  astringent  and  even  poisonous.  An  account  of  the  former  of  these  plants 
is  given  in  Part  III.  The  leaflets  of  the  Coriaria  are  ovate-lanceolate,  grayish- 
green  with  a  bluish  tint,  and  are  readily  known,  when  not  too  much  broken  up, 
by  their  strongly  marked  midrib,  and  two  lateral  nerves  ruuning  from  the  base 
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nearly  to  the  summit.  They  are  chemically  distinguished  by  giving  a  whitish 
precipitate  with  solution  of  gelatin,  and  a  bluish-black  one  with  the  salts  of 
sesquioxide  of  iron,  proving  the  presence  of  tannin.  Their  poisonous  proper- 
ties are  denied  by  Peschier.  According  to  Bouchardat,  they  are  closely  analo- 
gous to  strychnia  in  their  effects.  Another  addition  to  Alexandria  senna  has 
been  detected  by  M.  Lacroix,  of  Macon,  in  France,  in  the  leaves  of  the  Globu- 
laria  Turbith  {Glohularia  alypura,  Linn.),  which  seem  to  have  taken  the 
place  of  the  Colutea  arborescens,  because  more  closely  resembling  the  senna 
leaflet.  The  leaves  of  the  Globularia  are  spatulate,  much  enlarged  towards 
the  upper  end,  rounded  at  the  extremity,  but  always  terminating  in  a  short 
sharp  point.  Besides,  they  are  brown,  thick,  firm,  and  hard  to  the  touch  ; 
while  those  of  the  Colutea  are  green,  very  thin,  and  soft.  They  have  an 
acrid,  very  bitter  taste,  but  are  without  nauseous  odour.  They  are  asserted 
to  be  cathartic,  but  milder  than  senna,  and  capable  of  being  substituted  for 
it  in  twice  the  dose.  (Jown.  de  Pharm.,  4e  ser.,  i.  413.)  According  to  Prof. 
Bentley,  the  adulteration  of  Alexandria  senna  with  argel,  though  for  some  time 
suspended,  has  of  late  years  been  resumed,  and  is  now  practised  to  a  con- 
siderable extent,  at  least  in  relation  to  the  drug  as  it  reaches  the  English  mar- 
ket. {Pharm.  Journ.,  April,  1861,  p.  497.) 

2.  Tripoli  Senna.  Genuine  Tripoli  senna  consists  in  general  exclusively  of 
the  leaflets  of  one  species  of  Cassia,  formerly  considered  as  a  variety  of  C.  acu- 
tifolia,  but  now  admitted  to  be  distinct,  and  named  C.  JEthiopica.  The  leaflets, 
however,  are  much  broken  up;  and  it  is  probably  on  this  account  that  the  va- 
riety is  usually  less  esteemed  than  the  Alexandrian.  The  aspect  given  to  it  by 
this  state  of  comminution,  and  by  the  uniformity  of  its  constitution,  enables  the 
eye  at  once  to  distinguish  it  from  the  other  varieties  of  senna.  The  leaflets, 
moreover,  are  shorter,  less  acute,  thinner,  and  more  fragile  than  those  of  C.  acu- 
tifolia  in  Alexandria  senna;  and  their  nerves  are  much  less  distinct.  The  gen- 
eral opinion  at  one  time  was,  that  it  was  brought  from  Sennaar  and  Nubia  to 
Tripoli  in  caravans ;"but  it  is  reasonably  asked  by  M.  Fee,  how  it  could  be  af- 
forded at  a  cheaper  price  than  the  Alexandrian,  if  thus  brought  on  the  backs  of 
camels  a  distance  of  eight  hundred  leagues  through  the  desert.  It  is  probably 
collected  in  Fezzan,  immediately  south  of  Tripoli. 

3.  India  senna.  This  variety  is  in  Europe  sometimes  called  Mocha,  senna, 
probably  because  obtained  originally  from  that  port.  It  derives  its  name  of  India 
senna  from  the  route  by  which  it  reaches  us.  Though  produced  in  Arabia,  it  is 
brought  to  this  country  and  Europe  from  Calcutta,  Bombay,  and  possibly  other 
ports  of  Hindostan.  It  consists  of  the  leaflets  of  Cassia  elongata,  with  some  of 
the  leafstalks  and  pods  intermixed.  The  eye  is  at  once  struck  by  the  great  length 
and  comparative  narrowness  of  the  leaflets,  so  that  the  variety  may  be  readily 
distinguished.  The  pike-like  shape  of  the  leaflet  has  given  rise  to  the  name  of 
sene  de  la  pique,  by  which  it  is  known  in  French  pharmacy.  Many  of  the  leaf- 
lets have  a  yellowish,  dark-brown,  or  blackish  colour,  probably  from  exposure 
after  collection;  and  the  variety  has  commonly  in  mass  a  characteristic  dull 
tawny  hue.  It  is  generally  considered  inferior  in  purgative  power.  Leaflets  of 
a  senna  resembling  the  Indian  were  brought  by  Dr.  Livingstone  from  Southern 
Africa,  where  the  plant  grows  abundantly.  (Bentley,  Pharm.  Journ.,  xvii.  499.) 

A  variety  of  India  senna  has  reached  this  country,  which  is  the  produce  of 
Hindostan,  being  cultivated  at  Tionevelly,  and  probably  other  places  in  the 
south  of  the  Peninsula.  The  plant  was  originally  raised  from  seeds  obtained 
from  the  Red  Sea,  and  is  the  same  as  that  from  which  the  common  India  senna 
is  derived.  The  drug  is  exported  from  Madras  to  England,  where  it  is  known 
by  the  name  of  Tinnevelly  senna.  It  is  a  fine  unmixed  variety,  consisting  of 
unbroken  leaflets,  from  one  to  two  or  more  inches  long,  and  sometimes  half  an 
inch  in  their  greatest  breadth,  thin,  flexible,  and  of  a  fine  green  colour.  Mr.  T. 
B.  Groves,  however,  states  as  the  result  of  his  experiments,  that  Tinnevelly 
senna  contains  much  less  of  the  active  principle  than  the  Alexandrian ;  the  latter 
yielding  half  as  much  again  as  the  former.  {Pharm.  Journ.  and  Trans.,  Oct. 
1868,  p.  202.) 
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4.  Mecca  senna.  After  the  publication  of  the  fifth  edition  of  this  DiHpeuHa- 
tory,  a  variety  of  senna  was  imported  under  the  name  of  Mecca  senna,  eon- 
sifitiuff  of  the  leaUetH,  pods,  broken  Bteuis,  and  [)«'tiole«  of  a  single  species  of  Cas- 
sia, The  leaflets  wore  oblong-lanceolate,  on  the  average  longer  and  narrower 
than  those  of  C.  acutifolia,  and  shorter  than  those  of  C.  elongata.  The  variety 
inujajss  had  a  yellowish  or  tawny  hue,  more  like  ihatof  India  than  that  of  Alex- 
andria senna.  May  it  not  have  been  the  product  of  the  C.  lanceolata  of  Fors- 
khal  ?  We  might  infer  so  from  the  name,  and  from  the  character  of  the  leaflet. 
Landerer,  however,  speaks  of  a  valuable  variety  of  senna,  characterized  by  the 
large  size  of  the  leaflets,  and  sold  under  the  name  of  Mecca  senna,  which  he  says 
comes  from  the  interior  of  Africa. 

Conimercial  .senna  is  prepared  for  use  by  picking  out  the  leaflets,  and  reject- 
ing the  leafstalks,  the  small  fragments,  and  the  leaves  of  other  plants.  The  pods 
are  also  rejected  by  some  apothecaries ;  but  they  possess  considerable  cathartic 
power,  though  said  to  be  milder  than  the  leaves. 

Froperliea.  The  odour  of  senna  is  faint  and  sickly;  the  taste  slightly  bitter, 
sweetish,  and  nauseous.  Water  and  diluted  alcohol  extract  its  active  principles. 
Ture  alcohol  extracts  them  but  imperfectly.  (Bley  and  Diesel,  Pharm.  Central 
Blatt,  Feb.  1849,  p.  126.)  The  leaves  are  said  to  yield  about  one-third  of  their 
weight  to  boiling  water.  The  infusion  is  of  a  deep  reddish-brown  colour,  and 
has  the  odour  and  taste  of  the  leaves.  When  exposed  to  the  air  for  a  short  time, 
it  deposits  a  yellowish  insoluble  precipitate,  supposed  to  result  from  the  union 
of  extractive  matter  with  oxygen.  The  nature  of  this  precipitate,  however,  is 
not  well  understood.  Decoction  also  produces  some  change  in  the  principles  of 
senna,  by  which  its  medicinal  virtues  have  been  supposed  to  be  impaired ;  but 
some  experiments  of  B.  Hcerlein  would  seem  to  show  that  this  opinion  is  incor- 
rect. An  extract  prepared  by  boiling  down  an  infusion,  redissolvingthe  residue, 
and  again  boiling  down  to  a  solid  consistence,  was  found  to  operate  actively  in 
a  dose  equivalent  to  a  drachm  of  the  leaves.  {Pharm.  Cent.  Blatt,  1851,  p. 
909.)  To  diluted  alcohol  it  imparts  the  same  reddish-brown  colour  as  to  water; 
but  rectified  alcohol  and  ether,  digested  upon  the  powdered  leaves,  become  of  a 
deep  olive-green.  The  analysis  of  senna  by  MM.  Lassaigne  and  Feneulle  fur- 
nished the  following  results.  The  leaves  contain —  1.  a  peculiar  principle  called 
cathartin;  2.  chlorophyll,  or  the  green  colouring  matter  of  leaves;  3.  a  fixed 
oil;  4.  a  small  quantity  of  volatile  oil;  5.  albumen;  6.  a  yellow  colouring  mat- 
ter; 1.  mucilage ;  8.  salts  of  the  vegetable  acids,  viz.,  malate  and  tartrate  of  lime 
and  acetate  of  potassa;  and  9.  mineral  salts.  The  pods  are  composed  of  the 
same  principles,  with  the  exception  of  chlorophyll,  the  place  of  which  is  supplied 
by  a  peculiar  colouring  matter.  (Journ.  de  Pharm.,  vii.  548,  and  ix.  58.)  Ca- 
thartin  was  thought  to  be  the  active  principle  of  senna;  but  upon  trial  it  has 
proved  to  possess  little  power ;  and  it  is  now  believed  to  be  a  complex  body, 
consisting,  according  to  Bley  and  Diesel,  of  a  mixture  of  resinous  and  extractive 
matter.  It  is  an  uncrystallizable  substance,  having  a  peculiar  smell,  a  bitter,  nau- 
seous ta.ste,  and  a  reddish-yellow  colour ;  is  soluble  in  every  proportion  in  water 
and  alcohol,  but  insoluble  in  ether;  and  in  its  dry  state  attracts  moisture  from 
tl)e  air.  It  is  prepared  in  the  following  manner.  To  a  filtered  decoction  of  senna 
the  solution  of  acetate  of  lead  is  added ;  and  the  precipitate  which  forms  is  sepa- 
rated, A  stream  of  hydrosulphuric  acid  is  then  made  to  pass  through  the  liquor 
in  order  to  precipitate  the  lead,  and  the  sulphuret  produced  is  removed  by  filtra- 
tion. The  liquid  is  now  evaporated  to  the  consistence  of  an  extract;  the  product 
is  treated  with  rectified  alcohol ;  and  the  alcoholic  solution  is  evaporated.  To 
the  extract  thus  obtained  sulphuric  acid  diluted  with  alcohol  is  added,  in  order 
to  decompose  the  acetate  of  potassa  which  it  contains;  the  sulphate  of  potassa 
is  separated  by  filtration;  the  excess  of  sulphuric  acid  by  acetate  of  lead;  the 
excess  of  acetate  of  lead  by  hydrosulphuric  acid ;  and  the  sulphuret  of  lead  by 
another  filtration.  The  liquid  being  now  evaporated  yields  cathartin.  This  sub- 
stance must  not  be  confounded  with  a  purgative  principle,  also  called  cathartin, 
which  exists  in  Rhamnus  catharticus.  Bley  and  Diesel  found  in  senna  a  peculiar 
51 
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yellow  resin  which  they  named  chrysoretin,  a  brown  resin  and  brown  extractive 
which  they  could  not  fully  separate,  pectin,  gummy  extractive,  chlorophyll, 
fatty  matter,  and  various  salts.  (Pharm.  Cent.  Blatt,  Feb.  1849,  p.  126.)  M. 
Batka,  besides  the  components  enumerated  by  MM.  Lassaigne  and  Feneulle, 
found  chrysophanic  acid,  previously  discovered  by  Martins,  legumin  (instead 
of  albumen),  gum,  sugar,  sennacrin  (instead  of  cathartin,  without  bitterness), 
sennaretin,  magnesia  and  soda,  and  the  sennatannic,  oxalic,  carbonic,  silicic, 
phosphoric,  sulphuric,  and  muriatic  acids.   (Journ.  de  Pharm.,  4e  ser.,  i.  136.) 

At  length  there  is  good  reason  to  believe  that  the  real  active  principle  of 
senna  has  been  isolated.  The  substance  obtained  by  Mr.  Robert  Ran,  of  Beth- 
lehem, Pa.,  and  believed  by  him  to  be  the  purgative  ingredient,  has  not  with- 
stood the  test  of  subsequent  investigation.  {Am.  Journ.  of  Pharm.,  May,  1866, 
p.  193.)  Mr.  Thos.  B.  Groves,  of  London,  was  on  the  point  of  isolating  the 
principle,  when  its  existence  was  announced  by  Dragendorf  and  Kubly,  to 
whom  the  credit  of  the  discovery  belongs,  and  who  have  named  it  cathartic 
acid.  It  appears  to  be  a  glucoside,  and  has  an  extraordinarily  complex  composi- 
tion, containing  sulphur  as  well  as  nitrogen  ;  and  its  formula  is  stated  as  CjgQH,g 
NjSOgj.  This  accounts  for  its  great  facility  of  decomposition,  and  the  great 
difficulty  of  its  discovery.  It  is  insoluble  in  water,  strong  alcohol,  and  ether, 
but  its  saline  compounds  with  the  alkalies  and  earth  are  readily  dissolved.  Its 
ammonia  salt  is  precipitated  by  the  salts  of  silver,  tin,  mercury,  copper,  and  lead ; 
but  tannin,  the  antimonial  salts,  and  the  yellow  and  red  prussiates  have  no  effect 
on  it.  Alkalies  with  heat  decompose  it;  and,  boiled  with  a  mineral  acid,  it  sepa- 
rates into  a  variety  of  glucose  and  a  peculiar  acid  called  the  cathartogenic.  It  is 
prepared  by  partially  precipitating  with  alcohol  a  watery  infusion  of  senna,  con- 
centrating to  a  syrupy  consistence  in  vacuo,  filtering,  treating  the  filtrate  with 
a  large  proportion  of  absolute  alcohol,  and  repeatedly  dissolving  in  water  and 
precipitating  by  alcohol  the  precipitate  thus  obtained.  It  is  purified  by  submit- 
ting it,  dissolved  in  moderately  strong  muriatic  acid,  to  dialysis  on  a  diaphragm 
of  parchment  paper;  cathartic  acid  having  strong  collodial  properties.  Mr. 
Groves  found  that  cathartate  of  ammonia  purged  moderately  in  the  dose  of  3| 
grains,  with  considerable  griping;  and  that  of  certain  mixed  cathartates  7^ 
grains  purged  violently  with  much  griping  and  sickness,  and  continued  to  act 
through  most  of  a  day.  He  considers  4  grains  as  a  fair  dose.  It  should  be  given 
in  connection  with  an  aromatic  and  a  saline  cathartic.  The  cathartate  of  mag- 
nesia is  soluble.  The  salts  of  this  acid  in  watery  solution  are  decomposed  and 
rendered  inert  by  long  exposure  to  heat  in  contact  with  the  air.  (Groves,  Pharm. 
Journ.  and  Trans.,  Oct.  1868,  pp.  200-1.)  The  same  chemists  found  chryso- 
phanic acid  in  small  proportions,  two  substances  called  respectively  sennacrol 
and  sennapicrin,  and  a  peculiar  non-fermentable  saccharine  principle,  with  the 
formula  C^jH^Ogg,  which  they  have  named  catharto-mannite.  (Journ.  de 
Pharm.,  4e  ser.,  v.  475.) 

Incompatibles.  Many  substances  produce  precipitates  with  the  infusion  of 
senna ;  but  it  does  not  follow  that  they  are  all  medicinally  incompatible  ;  as 
they  may  remove  ingredients  which  have  no  therapeutical  effect,  and  leave  the 
active  principles  untouched.  Cathartin  is  precipitated  by  infusion  of  galls  and 
solution  of  subacetate  of  lead.  Acetate  of  lead  and  tartarized  antimony,  which 
disturb  the  infusion,  have  no  effect  upon  the  solution  of  this  substance. 

Medical  Properties  and  Uses.  Senna  was  first  used  as  a  medicine  by  the 
Arabians.  It  was  noticed  in  their  writings  so  early  as  the  ninth  century;  and 
the  name  itself  is  Arabic.  It  is  a  prompt,  efficient,  and  very  safe  purgative,  well 
calculated  for  fevers  and  febrile  complaints,  and  other  cases  in  which  a  decided 
but  not  violent  impression  is  desired.  A  disadvantage  is  that  it  is  apt  to  pro- 
duce severe  griping.  This  effect,  however,  may  be  obviated  by  combining  with 
the  senna  some  aromatic,  and  some  one  of  the  alkaline  salts,  especially  bitartrate 
of  potassa,  tartrate  of  potassa,  or  sulphate  of  magnesia.  The  explanation  which 
attributes  the  griping  property  to  the  oxidized  extractive,  and  its  prevention 
by  the  saline  substances  to  their  iniuence  in  promoting  the  solubility  of  that 
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IiriiK'iple,  in  not  satisfactory.  Tlie  purjjjativo  effect  of  senna  is  considerably  in- 
creased by  combination  with  bitters;  a  fact  noticed  by  Cullen,  and  abundantly 
conlinned  by  subsequent  experience.  Tbe  decoction  of  /a^uaiac  is  said  to  exert  a 
similar  influence.  Senna  yields  one  or  more  of  its  principles  to  the  urine;  as, 
from  twenty  to  thirty  minutes  after  it  has  been  taken,  this  secretion  acquires  the 
))roperty  of  beinj? reddened  by  ammonia.  (Journ.  de  Pharm. ,  Koxxi,  1863,  p.  161.) 
Tl>e  dose  of  senna  in  powder  is  from  half  a  drachm  to  two  drachms ;  but  its  bulk 
renders  it  of  inconvenient  administration;  and  it  is  not  often  prescribed  in  this 
state.  Besides,  the  powder  is  said  to  undergo  decomposition,  and  to  become 
mouldy  on  exposure  to  a  damp  air.  The  form  of  infusion  is  almost  universally 
preferred.  (See  Infusum  Sennse.)  The  medicine  is  also  used  in  the  forms  of  con- 
fection, fluid  extract,  syrup,  and  tincture,  all  of  which  are  officinal. 

Senna  taken  by  nurses  is  said  to  purge  sucking  infants,  and  an  infusion  in- 
jected into  the  veins  operates  as  a  cathartic. 

Off.  Prep.  Confectio  Sennae;  Extractum  Sennae  Fluidum,  U.S.;  Infusum 
Sennae;  Mistura  Sennte  Composita,  j^r.;  Syrupus  Sarsaparillae  Compositus, 
U.S.;  Syrupus  Sennae,  Br.;  Tinctura  Rhei  et  Sennae,  U.  S.;  Tinctura  Sennte, 
Br.  W. 

SERPENTARIA.  U.S. 

Serpentaria.  Virginia  Snakeroot. 

The  root  of  Aristolochia  Serpentaria,  of  Aristolochia  reticulata,  and  of  other 
species  of  Aristolochia.  U.  S. 

Off.  Syn.  SERPENTARIA  RADIX.  Serpentary  Root.  The  dried  rhi- 
zome of  Aristolochia  Serpentaria.  Br. 

Serpentaire  do  Virginie,  Fr.;  Virginianische  Schlangenwurzel,  Germ.;  Serpentaria 
Virginiana,  ItaL,  Span. 

Aristolochia.  Sex.Syst.  GynandriaHexandria. — NatOrd.  Aristolochiaceae. 

Gen.  Ch.  Calyx  none.  Corolla  oae-petaled,  ligulate,  ventricose  at  the  base. 
Capsules  six-celled,  many-seeded,  inferior.  Willd. 

Many  species  of  Aristolochia  have  been  employed  in  medicine.  The  roots 
of  all  of  the  mare  tonic  and  stimulant;  and  their  supposed  possession  of  era- 
menagogue  properties  has  given  origin  to  the  name  of  the  genus.  A.  Clema- 
tilis,  A.  longa,  A.  rotunda,  and  A.  Pistolochia  are  still  retained  in  many  officinal 
catalogues  of  the  continent  of  Europe,  where  they  are  indigenous.  The  root  of 
A.  Clematitis  is  very  long,  cylindrical,  as  thick  as  a  goosequill  or  thicker,  va- 
riously contorted,  beset  with  the  remains  of  the  stems  and  radicles,  of  a  grayish- 
brown  colour,  a  strong  peculiar  odour,  and  an  acrid  bitter  taste;  that  of  ^1. 
longa  is  spindle-shaped,  from  a  few  inches  to  a  foot  in  length,  of  the  thickness 
of  the  thumb  or  thicker,  fleshy,  very  brittle,  grayish  externally,  brownish-yellow 
within,  bitter,  and  of  a  strong  disagreeable  odour  when  fresh ;  that  of  A.  rotunda 
is  tuberous,  roundish,  heavy,  fleshy,  brownish  on  the  exterior,  grayish-yellow 
internally,  and  similar  to  the  preceding  in  odour  and  taste;  that  of  A.  Pistolo- 
chia consists  of  numerous  slender  yellowish  or  brownish  fibres,  attached  to  a 
common  head,  and  possessed  of  an  agreeable  aromatic  odour,  with  a  taste  bitter 
and  somewhat  acrid.  Many  species  of  Aristolochia  growing  in  the  West  Indies, 
Mexico,  and  South  America,  have  attracted  attention  for  their  medicinal  proper- 
tics  ;  and  some,  like  our  own  snakeroot,  have  acquired  the  reputation  of  antidotes 
for  the  bites  of  serpents.  In  the  East  Indies,  A.  Indica  is  employed  for  similar 
purposes  with  the  European  and  American  species;  and  the  Arabians  are  said 
by  Forskhal  to  use  the  leaves  of  A.  sempervirens  as  a  counter-poison.  We  have 
in  the  United  States  six  species,  of  which  four — A.  Serpentaria,  A.  hirsuta,  A. 
hastata,  and  A.  reticulata — contribute  to  furnish  the  snakeroot  of  the  shops. 

Aristolochia  Serpentaria.  Willd.  Sp.  Plant,  iv.  159;  Bigelow,^7n.  Med.  Bot. 
iii.  82;  Barton,  Med.  Bot.  ii.  41.  This  species  of  Aristolochia  is  an  herbaceous 
plant,  with  a  perennial  root,  which  consists  of  numerous  slender  fibres  proceed- 
ing from  a  short  horizontal  caudex.  Several  stems  often  rise  from  the  same  root. 
They  are  about  eight  or  ten  inches  in  height,  slender,  round,  flexuose,  jointed  at 


804  Serpentaria.  part  r. 

irregular  distances,  and  frequently  reddish  or  purple  at  the  base.  The  leaves 
are  oblong-cordate,  acuminate,  entire,  of  a  pale  yellowish-green  colour,  and 
supported  on  short  petioles  at  the  joints  of  the  stem.  The  flowers  proceed 
from  the  joints  near  the  root,  and  stand  singly  on  long,  slender,  round,  jointed 
peduncles,  which  are  sometimes  furnished  with  one  or  two  small  scales, and  bend 
downwards  so  as  nearly  to  bury  the  flower  in  the  earth  or  decayed  leaves.  There 
is  no  calyx.  The  corolla  is  purple,  monopetalous,  tubular,  swelling  at  the  base, 
contracted  and  curved  in  the  middle,  and  terminating  in  a  labiate  border  with 
lanceolate  lips.  The  anthers — six  or  twelve  in  number — are  sessile,  attached  to 
the  under  part  of  the  stigma,  which  is  roundish,  divided  into  six  parts,  and  sup- 
ported by  a  short  fleshy  style  upon  an  oblong,  angular,  hairy,  inferior  germ. 
The  fruit  is  a  hexangular,  six-celled  capsule,  containing  several  small  flat  seeds. 

The  plant  grows  in  rich  shady  woods,  throughout  the  Middle,  Southern,  and 
Western  States,  abounding  in  the  valley  of  the  Ohio,  and  in  the  mountainous 
regions  of  our  interior.  It  flowers  in  May  and  June.  The  root  is  collected  in 
Western  Pennsylvania  and  Virginia,  in  Ohio,  Indiana,  and  Kentucky,  and  is 
brought  eastward  chiefly  by  the  routes  of  Wheeling  and  Pittsburg.  As  it  reaches 
Philadelphia,  it  is  usually  in  bales  containing  about  one  hundred  pounds,  and 
is  often  mixed  with  the  leaves  and  stems  of  the  plant,  and  with  dii-t  from  which 
it  has  not  been  properly  cleansed  at  the  time  of  collection. 

A.  hirsuta.  Muhlenberg,  Catalogue,]).  81;  Bridges,  Am.  Journ.  of  Pharm., 
xiv.  121.  In  Muhlenberg's  Catalogue  this  species  was  named  without  being 
described;  and  botanists,  supposing  from  the  name  that  it  was  identical  with  A. 
tomentosa,  generally  confounded  the  two  plants  But  they  are  entirely  distinct. 
A  description  of  ^.  hirsuta  in  the  handv/riting  of  Muhlenberg,  and  a  labelled 
specimen  of  the  plant,  in  the  possession  of  the  Academy  of  Natural  Sciences 
of  this  city,  have  been  found  to  correspond  with  a  dried  specimen  received  by 
the  author  from  Virginia.  A.  tomentosa  is  a  climbing  plant,  growing  in  Louisi- 
ana on  the  banks  of  the  Mississippi,  and  ascending  to  the  summit  of  the  highest 
trees.  A  plant  in  the  garden  of  the  author  has  a  thick,  creeping  root,  entirely 
diff"erent  in  shape  from  that  of  the  officinal  species,  though  possessed  of  an  analo- 
gous odour.  A.  hirsuta  has  a  root  like  that  of  A.  Serpentaria,  consisting  of  a 
knotty  caudex,  sending  out  numerous  slender  simple  fibres,  sometimes  six  inches 
in  length.  From  this  arise  several  jointed,  flexuose,  pubescent  stems,  less  than 
a  foot  high,  with  one  or  two  pubescent  bractes,  and  several  large  roundish- 
cordate  leaves,  of  which  the  lower  are  obtuse,  the  upper  abruptly  acuminate, 
and  all  pubescent  on  both  sides  and  at  the  margin.  From  the  joints  near  the 
root  originate  from  one  to  three  solitary  peduncles,  each  bearing  three  or  four 
leafy  bractes  and  one  flower.  The  peduncles,  bractes,  and  corolla  are  all  hairy. 
This  species  grows  in  Virginia,  and  perhaps  other  parts  of  the  Western  and 
Southern  States.  It  probably  contributes  to  afl'ord  the  serpentaria  of  commerce ; 
as  its  leaves  have  been  found  in  bales  of  the  drug. 

A.  hastata.  '^nttaW,  Gen.  of  N.  Am.  Plants,  p.  200. — A.sagittata.  Muhl.  Gatal. 
This  species,  if  indeed  it  can  be  considered  a  distinct  species,  diS'ers  from  A. 
Serpentaria  in  having  hastate,  acute,  somewhat  cordate  leaves,  and  the  lip  of 
the  corolla  ovate.  It  flourishes  on  the  banks  of  the  Mississippi,  in  the  Carolinas, 
and  elsewhere.  Its  root  scarcely  differs  from  that  of  the  officinal  plant,  and  is 
frequently  mixed  with  it,  as  proved  by  the  presence  of  the  characteristic  leaves 
of  A.  hastata  in  the  parcels  brought  into  market. 

A.  reticulata.  Nuttall ;  Bridges,  Am.  Journ.  of  Pharm.,  xvi.  118  ;  Oarson, 
Illust.  of  Med.  Bot.  ii.  32,  pi.  77.  This  plant  was  probably  first  observed  by  Mr. 
Nuttall;  as  a  specimen  labelled  "A.  reticulata,  Red  river,"  in  the  handwriting 
of  that  botanist,  is  contained  in  the  Herbarium  of  the  Academy  of  Natural  Sci- 
ences of  Philadelphia.  From  this  specimen,  as  well  as  from  others  found  in  par- 
cels of  the  drug  brought  into  market,  a  description  was  drawn  up  by  Dr.  Robert 
Bridges,  and  published  in  the  Am.  Journ.  of  Pharmacy.  From  a  root,  similar 
to  that  of  A.  Serpentaria,  numerous  short,  slender,  round,  flexuose,  jointed 
stems  arise,  usually  simple,  but  sometimes  branched  near  the  root.    The  older 
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gtoms  arc  slif^litly  villouB,  the  young  densely  pubescent.  The  leaves,  which 
Bland  on  very  Hhort  villous  petioles,  are  round  or  ol)lon;r-cordatt'.,  obtu8<i,  retic- 
ulate, very  promineutly  veined,  and  villous  on  both  sides,  especially  upon  the 
veins.  From  the  lower  joints  of  the  stem  four  or  five  hairy,  jointed  peduncles 
proceed,  which  bear  small  leafy  villous  bractes  at  the  joints,  and  several  flow- 
ers on  short  pedicels.  The  flowers  are  small,  jjurplish,  and  densely  pubescent, 
especially  at  the  base  and  on  the  germ.  The  hexaiigular  capsule  is  deeply  sul- 
cate.  This  species  grows  in  Louisiana,  Texas,  Arkansas,  and  the  Indian  Ter- 
ritory west  of  that  State. 

Bales  of  a  new  variety  of  serpentaria  were  some  years  since  brought  to  Phila- 
delphia, which  is  certainly  the  product  of  this  species;  as  specimens  of  all  parts 
of  the  plant  have  been  found  in  the  bales,  and  the  roots,  which  differ  somewhat 
from  those  before  known,  are  homogeneous  in  character.  One  of  these  bales  was 
brought  from  New  Orleans,  and  was  said  to  have  come  down  the  Red  river,  and 
to  have  been  collected  by  the  Indians.  The  chief  difference  between  this  and 
ordinary  Virginia  snakcroot  is  in  the  size  of  the  radicles,  which  are  much  thicker 
and  less  interlaced  in  the  new  variety.  Each  root  has  usually  a  considerable 
portion  of  one  or  more  stems  attached  to  the  caudex.  The  colour  is  yellowish. 
The  odour  and  taste  are  scarcely  if  at  all  distinguishable  from  those  of  common 
serpentaria ;  and  there  is  no  doubt  that  the  root  is  equally  effectual  as  a  medi- 
cine. From  a  chemical  examination  by  Mr.  Thomas  S.  Wiegand,  it  appears  to 
have  the  same  constituents,  and  to  differ  only  in  containing  a  somewhat  larger 
proportion  of  gum,  extractive,  and  volatile  oil. 

Properties.  Virginia  snakeroot,  as  found  in  the  shops,  is  in  tufts  of  long, 
slender,  frequently  interlaced,  and  brittle  fibres,  attached  to  a  short,  contorted, 
knotty  head  or  caudex.  The  colour,  which  in  the  recent  root  is  yellowish,  be- 
comes brown  by  time.  That  of  the  powder  is  grayish.  The  smell  is  strong, 
aromatic,  and  camphorous ;  the  taste  warm,  very  bitter,  and  also  caraphorous. 
The  root  yields  all  its  virtues  to  water  and  alcohol,  producing  with  the  former 
a  yellowish-brown  infusion,  with  the  latter  a  bright-greenish  tincture,  rendered 
turbid  by  the  addition  of  water.  Chevallier  found  in  the  root  volatile  oil,  a  yel- 
low bitter  principle  soluble  in  water  and  alcohol,  resin,  gum,  starch,  albumen, 
lignin,  and  various  salts.  Bucholz  obtained  from  1000  parts,  5  of  a  green,  fra- 
grant volatile  oil,  285  of  a  yellowish-green  resin,  17  of  extractive  matter,  181  of 
gummy  extract,  624  of  lignin,  and  144'6  of  water.  The  active  ingredients  are 
probably  the  volatile  oil,  and  the  yellow  bitter  principle  of  Chevallier,  which 
that  chemist  considers  analogous  to  the  bitter  principle  of  quassia.  The  vola- 
tile oil  passes  over  with  water  in  distillation,  rendering  the  liquid  milky,  and 
impregnating  it  with  the  odour  of  the  root.  Dr.  Bigelow  states  that  the  liquid, 
on  standing,  deposits  small  crystals  of  camphor. 

The  roots  of  Spigelia  Marilandica  are  sometimes  found  associated  with  ser- 
pentaria. They  may  be  distinguished  by  the  absence  of  the  bitter  taste,  and, 
when  the  stem  and  foliage  are  attached,  by  the  peculiar  character  of  these  parts 
of  the  plant.  (See  Spigelia.)  We  have  occasionally  seen  the  young  roots  of 
Poll/gala  Senega  mixed  with  serpentaria.  Independently  of  their  difference  in 
odour  and  taste,  they  may  be  readily  distinguished  by  being  simple,  and  by  a 
projecting  line  running  from  one  end  to  the  other  of  the  root. 

Medical  Propet'ties  and  Uses.  Serpentaria  is  a  stimulant  tonic,  acting  also  as 
a  diaphoretic  or  diuretic,  according  to  the  mode  of  its  application.  Too  largely 
taken,  it  occasions  nausea,  griping  pains  in  the  bowels,  sometimes  vomiting  and 
dysenteric  tenesmus.  It  is  adapted  to  the  treatment  of  typhoid  fevers,  whether 
idiopathic  or  symptomatic,  when  the  system  begins  to  feel  the  necessity  for  sup- 
port, but  is  unable  to  bear  active  stimulation.  In  exanthematous  diseases  in 
which  the  eruption  is  tardy  or  has  receded,  and  the  grade  of  action  is  low,  it  is 
thought  to  be  useful  by  promoting  the  cutaneous  affection.  It  has  also  been 
highly  recommended  in  intermitttent  fevers;  and,  though  itself  generally  in- 
adequate to  the  cure  of  the  complaint,  often  proves  serviceable  as  an  adjunct  to 
Peruvian  bark  or  sulphate  of  quinia.    With  the  same  remedies  it  is  frequently 
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associated  in  the  treatment  of  typhous  diseases.  It  is  sometimes  given  in  dys- 
pepsia, and  is  employed  as  a  gargle  in  malignant  sorethroat. 

The  dose  of  the  powdered  root  is  from  ten  to  thirty  grains ;  but  the  infusion 
is  almost  always  preferred.  (See  Infusum  Serpentariae.)  The  dertoction  or  ex- 
tract would  be  an  improper  form ;  as  the  volatile  oil,  upon  which  the  virtues  of 
the  medicine  partly  depend,  is  dissipated  by  boiling.  There  is,  however,  an 
officinal  fluid  extract,  which  is  an  efficient  preparation. 

Off.  Pr-ep.  Extractum  Serpentariae  Fluidum,  U.S.;  Infusum  Serpentariae; 
Tinctura  Cinchonte  Composita;  Tinctura  Serpentariaj.  W. 

SESAMI  FOLIUM.  U.S. Secondary. 
Benne  Leaf. 

The  leaves  of  Sesamum  Indicum,  and  of  Sesamum  orientale.  U.  S. 

OLEUM   SESAML  U.S  Secmdary. 
Benne  Oil. 

The  oil  of  the  seeds  of  Sesamum  Indicum,  and  of  Sesamum  orientale.  U.  S. 

Sesame,  Fr.;  Sesam,  Germ.;  Sesamo,  Ital.;  Anjonjoli,  Span. 

Sesamum.  Sex.  Syst.  Didynamia  Angiospermia.  —  Nat.  Ord.  Bignoniae, 
Juss.  Pedaliaceae,  R.  Brown,  Lindley. 

Oen.  Oh.  Calyx  five-parted.  Corolla  bell-shaped,  five-cleft,  with  the  lower 
lobe  largest.  Stamens  five,  the  fifth  a  rudiment.  Stigma  lanceolate.  Capsule 
four-celled.    Willd. 

Sesamum  orientale.  Willd.  Sp.  Plant,  iii.  358;  Rheed.  Hort.  Malab.  ix.  54. 
"Leaves  ovate-oblong,  entire." 

Sesamum  Lidicum.  Willd.  Sp.  Plant,  iii.  359;  (J arils,  Bot.  Mag.  vol.  xli.  t. 
1688.  "Leaves  ovate-lanceolate,  the  inferior  three-lobed,  the  superior  undivided. 
Stem  erect."  There  is  reason  to  believe  that  this  species  is  the  one  chiefly  cul- 
tivated in  our  Southern  States.  At  least  we  have  found  plants,  raised  in  Phila- 
delphia from  seeds  obtained  from  Georgia,  to  have  its  specific  character,  as 
given  by  Willdenow. 

The  benne  plant  of  our  Southern  States  is  annual,  with  a  branching  stem  four 
or  five  feet  high,  and  bearing  opposite,  petiolate  leaves,  varying  considerably  in 
their  shape.  Those  on  the  upper  part  of  the  plant  are  ovate-lanceolate,  irregu- 
larly serrate, and  pointed ;  those  near  the  base  three-lobed  and  sometimes  ternate  ; 
and  lobed  leaves  are  not  uncommon  at  all  distances  from  the  ground.  The  flowers 
are  reddish-white,  and  stand  solitarily  upon  short  peduncles  in  the  axils  of  the 
leaves.  The  fruit  is  an  oblong  capsule,  with  small,  oval,  yellowish  seeds. 

These  two  species  of  Sesamum  are  natives  of  the  East  Indies,  and  have  been 
cultivated  from  time  immemorial  in  various  parts  of  Asia  and  Africa.  From  the 
latter  continent  it  is  supposed  that  seeds  were  brought  by  the  negroes  to  the 
United  States,  where,  as  well  as  in  the  West  Indies,  one  or  both  species  are 
now  cultivated  to  a  considerable  extent.  The  plant  above  described  will  grow 
vigorously  in  the  gardens  so  far  north  as  Philadelphia,  though  it  does  not 
usually  ripen  its  seeds  in  this  vicinity. 

The  seeds  are  employed  as  food  by  the  negroes,  who  parch  them  over  the  fire, 
boil  them  in  broths,  make  them  into  puddings,  and  prepare  them  in  various 
other  modes.  By  expression  they  yield  a  fixed  oil,  which,  as  well  as  the  leaves, 
has  been  introduced  into  the  secondary  catalogue  of  the  XJ.  S.  Pharmacopoeia. 
M.  Berjot  obtained  53  per  cent,  of  the  oil  by  means  of  bisulphide  of  carbon. 

I.  Benne  Leaves.  These  abound  in  a  gummy  matter,  which  they  readily  im- 
part to  water,  forming  a  rich,  bland  mucilage,  much  used  in  the  Southern  States 
as  a  drink  in  various  complaints  to  which  demulcents  are  applicable ;  as  in 
cholera  infantum,  diarrhoea,  dysentery,  catarrh,  and  affections  of  the  urinary 
passages.  The  remedy  has  attracted  attention  also  in  the  North,  and  has  been 
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employed  with  favourable  ruHults  iu  Pbiladulphia.  One  or  two  fresh  leaves  of 
full  size,  stirred  about  in  half  a  pint  of  cool  water,  will  soon  render  itsufliuiently 
viscid.  If  dried,  they  sliould  bo  introduct-d  into  hot  water.  The  leaves  also  serve 
for  the  preparation  of  emollient  cataplanins. 

2.  Jkuine  Oil.  This  is  inodorous,  of  a  bland,  sweetish  taste,  and  will  keep  long 
without  becoming  rancid.  It  bears  some  resemblance  to  olive  oil  in  its  proper- 
ties, and  may  be  used  for  similar  purposes.  It  is  not  a  drying  oil.  At  55°  F., 
it  has  the  sp.  gr.  0-919;  and  its  point  of  congelation  is  23°  F.  It  is  temporarily 
rendered  green  by  a  mixture  of  sulphuric  and  nitric  acids;  a  property  by  which 
it  may  be  detected  when  used  to  adulterate  olive  or  almond  oil.  (Fluckiger, • 
Journ.  de  Pharm.,  4eser.,  v.  157  ;  from  Schweitzer  Wbchenschriftfur  Pharm., 
1866,  no.  37.)  It  was  known  to  the  ancient  Persians  and  Egyptians,  and  is 
highly  esteemed  by  the  modern  Arabs  and  other  people  of  the  East,  both  as 
food,  and  as  an  external  application  to  promote  softness  of  the  skin.  Like  olive 
oil,  it  is  laxative  in  large  doses.  W. 

SEVUM.  U.  S. 
Suet. 

The  prepared  suet  of  Ovis  Aries.  U.  S. 

Of.  Syn.  SEVUM  PR^PARATUM.  Prepared  Suet.  The  internal  Fat 
of  the  abdomen  of  the  sheep,  Ovis  Aries,  purified  by  melting  and  straining.  Br. 

Suif,  Graisse  de  mouton,  Fr.;  Hammelstalg,  Germ.;  Grasse  duro,  Ital.;  Sebo,  Span. 

Suet  is  the  fat  of  the  sheep,  taken  chiefly  from  about  the  kidneys.  It  is  pre- 
pared by  cutting  the  fat  into  pieces,  melting  it  with  a  moderate  heat,  and  strain- 
ing it  through  linen  or  flannel.  In  order  to  avoid  too  great  a  heat,  the  crude 
suet  is  sometimes  purified  by  boiling  it  in  a  little  water. 

Mutton  suet  is  of  a  firmer  consistence,  and  requires  a  higher  temperature  for 
its  fusion  than  any  other  animal  fat.  It  is  vei'y  white,  sometimes  brittle,  inodor- 
ous, of  a  bland  taste,  insoluble  in  water,  and  nearly  so  in  alcohol.  Boiling  alco- 
hol, however,  dissolves  it,  and  deposits  it  upon  cooling.  It  consists,  according 
to  Chevreul,  of  stearin,  olein,  and  a  small  proportion  of  hircin.  The  two  first- 
mentioned  principles  are  described  under  the  Fixed  Oils  (pages  581,  582). 
Hircin  is  a  liquid  like  olein,  from  which  it  differs  in  being  much  more  soluble  in 
alcohol,  and  in  yielding  hircic  acid  by  saponification. 

Suet  acquires  by  time  an  unpleasant  smell,  and  becomes  unfit  for  pharma- 
ceutic purposes.  It  is  employed  to  give  a  proper  consistence  to  ointments, 
cerates,  and  plasters,  and  sometimes  as  a  dressing  to  blisters. 

Off".  Prep.  Ceratum  Resinae  Compositum,  U.  S.;  Emplastrum  Cantharidis, 
Br.;  Unguentum  Hydrargyri ;  TJnguentum  Picis  Liquidae,  U.  S.  W. 

SIMARUBA.  U.  S.  Secondary. 
Simaruha. 

The  bark  of  the  root  of  Simaruba  officinalis.  U.  S. 

Ecorce  de  siraarouba,  Fr.;  Simarubarinde,  Germ.;  Corteccia  di  simaruba,  Ital.;  Corteza 
de  simaruba,  Span. 

Quassia.  See  QUASSIA. 

Quassia  Simaruba.  Willd.  Sp.  Plant,  ii.  568;  Woodv.  Med.  Bot.  p.  569,  t. 
203.  —  Simaruba  officinalis.  De  Cand.  Prodrom.  i.  733.  —  S.  amara,  Aublet; 
Lindley.  Flor.  Med.  p.  207.  As  this  plant  is  unisexual,  it  belongs  to  the  genus 
Simaruba  of  De  Candolle  and  Lindley,  those  only  being  placed  by  these  bota- 
nists in  the  genus  Quassia  which  are  hermaphrodite.  But,  as  the  Linnaean 
arrangement  was  adhered  to  in  the  case  of  Quassia  excelsa,  we  continue  to  ad- 
here to  it  in  relation  to  this  plant.  (See  Quassia.)  It  is  a  tree  of  considerable 
height  and  thickness,  having  alternate  branche.s,  with  a  bark  which  in  the  old 
tree  is  black  and  somewhat  furrowed,  in  the  young  is  smooth,  gray,  and  marked 
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here  and  there  with  broad  yellow  spots.  The  leaves  are  alternate  and  abruptly 
pinnate,  with  a  naked  petiole,  to  which  the  leaflets  are  alternately  attached  by 
short  footstalks.  The  leaflets  are  nearly  elliptical,  on  the  upper  surface  smooth 
and  deep-green,  on  the  under  whitish.  The  flowers  are  yellow,  and  in  long  axil- 
lary panicles.  In  some  descriptions  they  are  stated  to  be  monoecious,  in  others 
dioecious.  According  to  Dr.  Wright,  the  female  flowers  are  never  found  in 
Jamaica  on  the  same  tree  with  the  male.  The  number  of  stamens  is  ten. 

The  tree  is  found  in  the  West  Indies  and  Guyana.  In  Jamaica  it  is  called 
the  mountain  damson.  Simaruba  amara  of  Aublet,  which  grows  in  Guyana, 
and  has  generally  been  considered  identical  with  Q.  Simaruba,  is  believed  by 
Hayne  to  be  a  distinct  .species;  the  Jamaica  plant  having  dioecious,  while  this 
has  monoecious  flowers.  The  bark  of  the  root  is  the  part  employed ;  the  wood 
itself  being  nearly  tasteless  and  inert. 

Simaruba  bark  is  in  long  pieces,  some  inches  in  breadth,  folded  lengthwise, 
light,  flexible,  tenacious,  very  fibrous,  externally  of  a  light  brownish-yellow 
colour,  rough,  warty,  and  marked  with  transverse  ridges,  internally  of  a  pale- 
yellow.  It  is  without  smell,  and  of  a  bitter  taste.  It  readily  imparts  its  virtues, 
at  ordinary  temperatures,  to  water  and  alcohol.  The  infusion  is  at  least  equally 
bitter  with  the  decoction,  which  becomes  turbid  as  it  cools.  Its  constituents, 
according  to  M.  Morin,  are  a  bitter  principle  identical  with  quassin,  a  resinous 
matter,  a  volatile  oil  having  the  odour  of  benzoin,  malic  acid,  gallic  acid  in  very 
minute  proportion,  an  ammoniacal  salt,  malate  and  oxalate  of  lime,  some  min- 
eral salts,  oxide  of  iron,  silica,  ulmin,  and  lignin. 

Medical  Properties  and  Uses.  Simaruba  possesses  the  same  tonic  properties 
as  other  simple  bitters,  and  may  be  employed  for  the  same  purposes.  In  large 
doses  it  is  said  to  purge  and  vomit.  It  was  introduced  into  France  in  1713 
from  Guyana,  where  it  had  previously  been  used  as  a  remedy  for  dysentery. 
In  the  treatment  of  this  disease  and  of  obstinate  diarrhoea,  it  afterwards  obtained 
much  credit  in  Europe ;  but  Cullen  was  right  in  denying  to  it  any  specific  con- 
trol over  these  complaints.  It  operates  simply  as  a  tonic ;  and,  though  occa- 
sionally beneficial  in  relaxed  and  debilitated  states  of  the  alimentary  canal, 
would  do  much  harm  if  indiscriminately  prescribed  in  dysenteric  cases.  On  ac- 
count of  its  difficult  pulverization,  it  is  seldom  given  in  substance.  The  best 
mode  of  administration  is  by  infusion.  The  dose  is  from  a  scruple  to  a  drachm. 

W. 

SINAPIS  ALBA.  U.S. 

White  Mustard. 

The  seed  of  Sinapis  alba.  U.  S. 

SINAPIS  NIGRA.  U.S. 

Black  Mustard. 

The  seed  of  Sinapis  nigra.  U.  S. 

Off.  Syn.  SINAPIS.  Mustard.  The  seeds  of  Sinapis  nigra  and  Sinapis 
alba ;  also  the  seeds  reduced  to  powder,  mixed.  Br. 

Moutarde,  Fr.;  Senfsamen,  Germ.;  Senapa,  Ital.;  Mostaza,  Span. 

OLEUM  SINAPIS.  Br. 

Oil  of  Mustards 

The  oil  distilled  with  water  from  the  seeds  of  Black  Mustard,  Sinapis  nigra, 
after  the  expression  of  the  fixed  oil.  Br. 

Sinapis.  Sex.  Syst.  Tetradynamia  Siliquosa.  —  Nat.Ord.  Brasicacese  or 
Cruciferse. 

Gen.  Gh.  Calyx  spreading.  Corolla  with  straight  claws.  Glands  between 
the  shorter  stamens  and  pistil,  and  between  the  longer  stamens  and  calyx.  Willd. 
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Sinapii  nigra.  Willd.  8p.  Plant,  iii.  555;  Woodv.  Med.  BoL  p.  403,  t,  146. 
Coinnum  or  black  mustard  is  an  annual  plant,  with  a  8tem  three  or  four  feet 
in  heij,^ht,  divided  and  sui)divi(h!d  into  nuinerouH  spreading  branches.  The 
leaves  are  petiolate  and  variously  shai)ed.  Those  near  the  root  are  large,  rough, 
Ivrute-pinnate,  and  uneipially  toothed  ;  those  higher  on  the  stem  are  smooth  and 
less  lobed  ;  and  the  ui)permost  are  entire,  narrow,  smooth,  and  dependent.  The 
flowers  are  small,  yellow,  with  a  coloured  calyx,  an<l  stand  closely  together 
upon  peduncles  at  the  upper  jjartof  the  branches.  The  pods  are  smooth,  erect, 
nearly  parallel  with  the  branches,  quadrangular,  furnished  with  a  short  beak, 
and  occupied  by  numerous  seeds. 

SinnpiH  alba.  Willd.  Sp.  Plant,  iii.  555;  Smith,  Flor.  Brit.  721.  The  white 
mustard  is  also  annual.  It  is  rather  smaller  than  the  preceding  species.  The 
lower  leaves  are  deeply  pinnatifid,  the  upper  sublyrate,  and  all  irregularly- 
toothed,  rugged,  with  stiff  hairs  on  both  sides  and  pale-green.  The  flowers  are 
in  racemes,  with  yellow  petals,  and  linear,  green  calycine  leaflets.  The  pods 
are  spreading,  bristly,  rugged,  roundish,  swelling  in  the  position  of  the  seeds, 
ribbed,  and  provided  with  a  very  long  ensiform  beak. 

Both  plants  are  natives  of  Europe  and  cultivated  in  our  gardens;  and  S. 
nigra  has  become  naturalized  in  some  parts  of  this  country.  Their  flowers 
appear  in  June.  The  seeds  are  kept  in  the  shops,  both  whole  and  in  the  state 
of  very  fine  powder,  as  prepared  by  the  manufacturers  for  the  table. 

Black  mustard- seeds  are  small,  globular,  of  a  deep-brown  colour,  slightly 
rugose  on  the  surface,  and  internally  yellow.  In  the  entire  state  they  are  in- 
odorous, but  have  a  distinct  smell  in  powder,  and,  when  rubbed  with  water  or 
vinegar,  exhale  a  strong  pungent  odour,  suflicient  in  some  instances  to  excite 
a  flow  of  tears.  Their  taste  is  bitterish,  hot,  and  pungent,  but  not  permanent. 
White  mustard  seeds  are  much  larger,  of  a  yellowish  colour,  and  less  pungent 
taste.  Both  afford  a  yellow  powder,  which  has  a  somewhat  unctuous  appear- 
ance, and  cakes  when  compressed.  This  is  commonly  called  flour  of  mustard, 
or  simply  mustard,  and  is  prepared  by  crushing  and  pounding  the  seeds,  and 
then  sifting  them ;  the  purest  flour  being  obtained  by  a  second  sifting.  Both  the 
black  and  the  white  seeds  are  used  in  its  preparation.  It  is  often  adulterated 
with  wheat  flour  coloured  by  turmeric,  to  which  red  pepper  is  added  to  render 
the  mixture  sufficiently  hot.  The  skin  of  white  mustard  seeds  contains  a  muci- 
laginous substance,  which  is  extracted  by  boiling  water.  When  bruised  or  pow- 
dered, both  kinds  impart  their  active  properties  wholly  to  water,  but  in  a  very 
slight  degree  to  alcohol.  They  yield  upon  pressure  a  fixed  oil,  called  oil  of  mus- 
tard, of  a  greenish-yellow  colour,  little  smell,  and  a  mild  not  unpleasant  taste; 
and  the  portion  which  remains  is  even  more  pungent  than  the  unpressed  seeds. 
The  fixed  oil  of  mustard  yields,  upon  saponification,  a  peculiar  acid,  for  which 
the  name  of  erucic  acid  has  been  proposed.  (Chem.  Gaz.,  vii.  163.) 

It  has  been  long  known  that  black  mustard  seeds  yield  by  distillation  with 
water  a  very  pungent  volatile  oil,  containing  sulphur.  Guibourt  conjectured, 
and  Robiquet  and  Boutron  proved,  that  this  oil  does  not  pre-exist  in  the  seeds, 
but  is  produced  by  the  action  of  water.  Hence  the  absence  or  very  slight  degree 
of  odour  in  the  seeds  when  bruised  in  a  dry  state,  and  their  pungency  when 
water  is  added.  It  seemed  reasonable  to  suppose  that  the  reaction  in  this  case 
was  similar  to  that  exercised  by  water  upon  bitter  almonds  (see  Amygdala 
Amara) ;  and  this  has  been  proved  to  be  the  fact  by  the  experiments  of  Simon, 
Bussy,  Boutron,  and  Fremy.  According  to  M.  Bussy,  there  are  two  peculiar 
principles  in  black  mustard  seeds,  one  named  by  him  myronic  acid,  existing  in 
the  seeds  in  the  state  of  myronate  of  potassa;  the  other  myrosyne,  closely 
analogous  in  character  to  the  albuminous  constituent  of  almonds  called  emulsin. 
When  water  is  added  to  black  mustard  seed,  the  myrosyne,  acting  the  part  of 
a  ferment,  determines  a  reaction  between  the  water  and  myronate  of  potassa, 
which  results  in  the  production  of  the  volatile  oil.  The  same  thing  happens 
when  any  one  of  the  myronates  is  brought  into  contact  with  water  and  myro- 
syne. The  presence  of  the  last-mentioned  principle  is  essential.  Like  emulsin,  it 
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becomes  inoperative  when  coagulated  by  heat,  alcohol,  or  the  acids ;  and,  if 
black  mustard  seeds  be  subjected  to  either  of  these  agencies  previously  to  the 
addition  of  water,  they  will  yield  no  volatile  oil.  The  myrosyne,  however,  some- 
times partially  recovers  its  power  by  continued  contact  with  water.  This  sub- 
stance is  found  also  in  white  mustard  seeds,  but  without  myronate  of  potassa. 
If,  therefore,  white  mustard  seeds  be  added  to  the  black  in  which  the  myrosyne 
has  been  coagulated,  the  volatile  oil  will  be  generated  on  the  application  of 
water.  Though  closely  analogous  to  emulsin,  myrosyne  is  yet  distinct,  as  its 
place  cannot  be  supplied  by  emulsin  with  the  same  effect.  {Journ.  de  Pharm., 
xxvi.  39.)  Simon  obtained  results  somewhat  different  from  those  of  M.  Bussy. 
The  former  chemist  succeeded  in  procuring  a  peculiar  crystalline  principle  from 
the  seeds  which  he  called  sinapisin,  and  which,  upon  contact  with  water  and 
the  albuminous  principle  of  the  seeds,  emitted  the  odour  of  the  oil  of  mustard. 
Dr.  S.  von  Thielau  asserts  that,  though  the  volatile  oil  is  produced  by  the  re- 
action between  myrosyne  and  some  principle  existing  in  black  mustard,  yet  this 
principle  is  not  myronate  of  potassa,  the  existence  of  the  so-called  myronic  acid 
being  fabulous.  (See  Am.  Journ.  of  Pharm.,  Nov.  1858,  p.  540.)  MM.  Ludgwig 
and  Lange,  however,  have  found  myronic  acid  in  abundance  in  black  mustard 
seeds.  They  have  also  found  along  with  it  another  substance,  apparently  the 
acid  salt  of  a  nitrogeno-sulphur  alkaloid,  which  likewise  yields  the  volatile  oil 
of  mustard  with  myrosyne.  (Journ.  de  Pharm.,  Mars,  1861,  p.  236.) 

Oleum  Sinapis.  The  volatile  oil  of  mustard  is  usually  obtained  from  seeds 
which  have  been  deprived  of  their  fixed  oil  by  pressure.  It  is  a  colourless  or 
pale-yellow  liquid,  rather  heavier  than  water,  of  an  exceedingly  pungent  odour, 
of  an  acrid  burning  taste,  and  of  the  sp.gr.  1-015.  It  boils  at  about  298°;  is 
slightly  soluble  in  water,  and  readily*so  in  alcohol  and  ether ;  with  alkaline 
solutions  yields  sulphocyanides  ;  and  consists,  according  to  M.  Lowig  and  Dr. 
Will,  of  nitrogen,  carbon,  hydrogen,  and  sulphur;  its  formula  being  NCgH.S^. 
Dr.  Will  considers  it  a  sulphocyanide  of  allyl  (C^H.),  the  compound  radical  of 
oil  of  garlic,  which  is  considered  a  sulphuret  of  allyl.*  (Ghem.  Gaz. ,uos.Q2 
and  64.)  It  is  the  principle  upon  which  black  mustard  seeds  depend  for  their 
activity.  According  to  Zeller,  the  seeds  yield  from  033  to  0  63  per  cent,  of  the 
oil.  As  it  is  often  adulterated  with  other  oils,  a  test  has  been  proposed  con- 
sisting of  concentrated  sulphuric  acid,  50  drops  of  M^hich  are  to  be  mixed  with 
5  drops  of  the  suspected  oil  in  a  small  glass  tube.  If  the  oil  is  pure,  little 
change  of  colour  is  produced ;  but  if  any  adulterating  oil  be  present,  a  red  or 
brown  colour  will  soon  appear.  Rectified  oil  of  petroleum  is  the  only  excep- 
tion, as  the  colour  of  this  is  not  affected  by  the  acid;  but  it  would  be  recog- 
nised by  its  insolubility  in  sulphuric  acid.  (See  Am.  Journ.  of  Pharm.,  July, 
1865,  p.  285.)  Adulteration  with  alcohol  is  readily  detected  by  its  much  lower 
boiling  point,  which  also  enables  it  to  be  separated  by  distillation.  The 
volatile  oil  of  mustard  has  recently  been  employed  as  a  substitute  for  the 
mustard  plaster.  For  this  purpose  one  part  may  be  mixed  with  sixty  parts  of 
alcohol,  and  the  mixture  applied  sprinkled  not  too  thickly  on  piline.  It  acts 
speedily  and  efficiently.  {Pharm.  Journ.  and  Trans.,  July,  1865,  p.  34.) 

White  mustard  seeds  do  not  yield  volatile  oil  when  treated  with  water;  but 
an  acrid  fixed  principle  is  developed,  which  renders  these  seeds  applicable  to  the 
same  purposes  as  the  other  variety.  MM.  Ilobiquet  and  Boutron,  who  ascer- 
tained this  fact,  concluded  that  the  acrid  principle  resulted  from  the  reaction  of 
water  upon  sulpho-sinapisin,  discovered  in  the  seeds  by  MM.  Henry,  jun.,  and 
Garot.  Their  reason  for  this  belief  was  that  mustard,  which  had  been  deprived 
of  this  ingredient,  was  incapable  of  developing  the  acrid  principle.  The  myro- 

*  Volatile  oil  of  mustard  has  been  produced  artificially,  by  MM.  Berthelot  and  S.  de 
Luca,  by  treatinc;  iodide  of  propionyl  (identical  with  allyl)  (OgHjI)  with  sulphocyanuret 
of  potassium.  The  iodine  unites  with  potassium,  and  the  liberated  radical  (CgHj)  com- 
bines with  the  sulphocyanogen  (NCjS^)  to  form  volatile  oil  of  mustard  (NCgHsS,).  Iodide 
of  propionyl  is  procured  by  treating  glycerin  with  iodide  of  phosphorus,  and  differs  from 
volatile  oil  of  garlic  (sulphuret  of  aUyl),  only  in  containing  iodine  instead  of  sulphur. 
{Journ.  de  Pharm.,  Aout,  1855,  p.  124.)  • 
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syne  i»  equally  essential  to  the  changre  here,  as  to  that  which  occurs  in  black 
niustfti'd;  and  the  reaction  equally  fails,  if  this  principle  be  previounly  rendered 
inert  by  liciit,  alcohol,  or  the  acids.  MM.  Boulron  and  Frcmy  stale  that  not 
only  the  acrid  principle  of  white  mustard,  but  hydrosulphocyanic  acid  also  re- 
sults from  the  reaction  above  explained;  and  this  observation  renders  still 
closer  the  analo^ry  between  the  chanj^es  that  take  place,  upon  contact  with 
water,  in  mustard  seeds  and  bitter  almonds.  (Journ.  de  Fharm.,  xxvi.  50.)* 

*  As  some  may  desiro  to  push  these  investigations  further,  we  give  the  properties  of 
these  peculiar  principles,  and  the  modes  of  procuring  them. 

Myrunii:  (urid  is  a  fixed  inodorous  substance,  of  a  bitter  and  sour  taste,  and  acid  re- 
action. When  obtained  separate  from  its  bases,  it  forms  a  colourless  solution;  which  by 
evaporation  becomes  of  a  thick  consistence  like  molasses,  without  crystallizing.  It  is 
soluble  in  water  and  alcohol,  but  not  in  ether;  and  forms  soluble  salts  with  the  alkalies, 
baryta,  lime,  and  the  oxides  of  lead  and  silver,  all  of  which  yield  volatile  oil  of  mustard, 
when  mixed  with  an  aqueous  solution  of  myrosyne.  It  contains  sulphur,  besides  nitro- 
gen, carbon,  hydrogen,  and  oxyjjen.  It  is  obtained  from  the  myronate  of  potassa  by 
adding  to  100  parts  of  that  salt  38  parts  of  crystallized  tartaric  acid,  concentrating  the 
solution  by  evaporation,  and  then  adding  weak  alcohol,  which  precipitates  the  biturtrate 
of  potassa,  and  retains  the  myronic  acid  in  solution.  To  obtain  myronate  of  potassa  from 
black  mustard  seeds,  the  powder,  having  been  dried  at  212°,  and  deprived  of  its  fixed  oil 
by  pressure,  is  treated  with  strong  alcohol  in  a  displacement  apparatus,  and,  when  thus 
nearly  exhausted  of  everything  soluble  in  that  liquid,  is  pressed  and  treated  with  water. 
The  aqueous  solution  is  evaporated,  and,  before  it  is  too  much  concentrated,  weak  alcohol 
is  added,  which  precipitates  a  glutinous  matter.  The  solution  being  then  carefully 
evaporated,  deposits  crystals  of  myronate  of  potassa,  which  may  be  obtained  very  pure 
and  white  by  washing  the  mass  with  diluted  alcohol.  This  salt  is  easily  crystallizable  in 
flue,  large,  transparent  crystals,  is  unalterable  in  the  air,  very  soluble  in  water,  insoluble 
in  pure  alcohol,  and  of  a  bitter  taste.  MM.  Ludgwig  and  Lange,  who  procured  the  myro- 
nate of  potassa,  by  a  process  essentially  the  same  as  that  of  M.  Bussy,  in  the  quantity  of 
1  part  from  500  parts  of  black  mustard,  give  its  composition  as  represented  by  the  formula 
KO,NC.^H„S^O,g.  {Journ.  de  Pharm.,  Juin,  1861,  p.  432.) 

Myrosyne,  when  dry,  has  the  character  of  an  albuminous  substance.  It  is  soluble  in 
water,  forming  a  viscid  solution  which  froths  when  agitated,  and  is  coagulated  by  heat, 
alcohol,  and  the  acids.  It  is  obtained  by  treating  white  mustard  seed  with  cold  water, 
filtering  the  solution,  evaporating  it  by  a  heat  not  exceeding  100°,  and,  when  it  is  of  the 
consistence  of  syrup,  carefully  adding  alcohol,  which  causes  a  precipitate  easily  separable 
by  deoantation.  If  this  be  dissolved  in  water,  and  the  solution  evaporated  as  before,  my- 
ros\-ne  is  obtained,  though  not  entirely  pure.  [Journ.  de  Pharm.,  xxvi.  39.) 

The  sinapisin  of  Simon  is  in  brilliant,  white  scaly  crystals,  snblimable  by  heat,  soluble 
in  alcohol,  ether,  and  the  fixed  and  volatile  oils,  but  insoluble  in  acids  and  alkalies.  To 
obtain  it  he  exhausted  black  mustard  seed  with  strong  alcohol,  distilled  off  the  greater  part 
of  the  alcohol,  treated  the  residue  several  times  with  four  or  five  times  its  weight  of  ether, 
from  the  ethereal  solutions  distilled  off  all  the  ether,  treated  the  extract  again  with  a 
smaller  quantity  of  ether  so  as  to  leave  behind  insoluble  substances,  and  repeated  this 
process  until  the  extract  formed  a  perfectly  clear  solution  without  residue.  The  extract 
was  then  dissolved  in  cold  strong  alcohol,  and  the  solution,  having  been  decolorized  with 
animal  charcoal,  was  allowed  to  evaporate  in  the  air.  Simon  obtained  from  55  pounds  of 
the  seed?  only  80  grains  of  crystallized  sinapisin.  {Annal.  der  Pharm.,  xxvi.  291.) 

Sulpho-sinapisin,  the  peculiar  ingredient  of  white  mustard  seed,  is  white,  crvstallizable, 
inodorous,  bitter,  and  soluble  in  alcohol  and  water,  forming  a  yellow  solution.  It  was 
at  first  thought  by  MM.  Henry  and  Garot  to  be  an  acid,  but  they  afterwards  ascertained 
that  it  was  neuter.  It  consists  of  nitrogen,  carbon,  hydrogen,  sulphur,  and  oxygen.  It 
may  bo  obtained  from  white  mustard  seeds,  previously  deprived  of  the  fixed  oil  by  expres- 
sion, by  boiling  them  in  water,  evaporating  the  decoction  to  the  consistence  of  honey,  mix- 
ing the  residue  with  6  or  8  times  its  volume  of  anhydrous  alcohol  which  precipitates  vari- 
ous substances,  then  distilling  off  the  alcohol,  and  setting  aside  the  syrupy  residue  to  crys- 
tallize. The  crystals  may  be  purified  by  repeated  solution  and  crystallization  in  alcohol. 
(Berzelius,  Traitede  Chimie.)  This  principle,  which  has  also  been  called  »ina»m,  is  consid- 
ered by  L.  von  Babo  and  Hirschbrunn  to  be  the  sulphocyanide  of  an  alkaloid,  to  which 
they  propose  to  confine  the  name  of  sinapin,  and  for  which  they  give  the  formula  Cj,H- 
NO,,.  The  sulphocyanide  ofsinapin  is  obtained  from  seeds,  already  so  far  exhausted  by  cold 
alconol  as  to  yield  only  a  pale-yellow  colour  to  that  liquid  by  boiling  them  in  alcohol  of 
the  sp.  gr.  0-883,  evaporating  the  liquor,  and  crystallizing.  It  has  an  appearance  like  that 
of  crystallized  sulphate  of  quinia,  is  soluble  with  difficulty  in  cold  water  and  alcohol,  but 
readily  in  both  liquids  when  hot,  and  is  nearly  insoluble  in  ether.  When  boiled  with 
alkalies,  it  yields  an  acid  called  sinapic  acid.  It  is  difficult  to  separate  the  organic  base 
einapin  from  it,  because  this  is  decomposed  by  alkalies.  It  does  not  appear  that  sulpho- 
cyanide of  sinapin  yields  w4th  synaptase  the  acrid  principle  developed  in  white  mustard 
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From  the  foregoing  account  of  the  chemical  relations  of  mustard,  it  is  obvious 
that  admixture  with  alcohol  or  the  acids,  or  the  application  of  a  boihng  heat, 
can  only  have  the  effect  of  impairing  its  medical  virtues,  and  that  the  best 
vehicle,  whether  for  external  or  internal  use,  is  water  at  common  temperatures. 

Medical  Properties  and  Uses.  Mustard  seeds  swallowed  whole  operate  as  a 
laxative,  and  have  acquired  some  reputation  as  a  remedy  in  dyspepsia,  and  other 
complaints  attended  with  torpid  bowels  and  deficient  excitement.  The  white 
seeds  are  preferred,  and  are  taken  in  the  dose  of  a  tablespoonful  once  or  twice 
a  day,  mixed  with  molasses,  or  previously  softened  and  rendered  mucilaginous 
by  immersion  in  hot  water.  They  probably  act  in  some  measure  by  mechanically 
stimulating  the  bowels.  The  bruised  seeds  or  powder,  in  the  quantity  of  a  large 
teaspoonful,  operate  as  an  emetic.  Mustard  in  this  state  is  applicable  to  cases 
of  great  torpor  of  stomach,  especially  that  resulting  from  narcotic  poisons.  It 
rouses  the  gastric  susceptibility,  and  facilitates  the  action  of  other  emetics.  In 
smaller  quantities  it  is  useful  as  a  safe  stimulant  of  the  digestive  organs ;  and, 
as  it  is  frequently  determined  to  the  kidneys,  has  been  beneficially  employed  in 
dropsy.  Whey,  made  by  boiling  half  an  ounce  of  the  bruised  seeds  or  powder 
in  a  pint  of  milk  and  straining,  is  a  convenient  form  for  administration.  It  may 
be  given  in  the  dose  of  a  wineglassful  repeated  several  times  a  day.  But  mus- 
tard is  most  valuable  as  a  rubefacient.  Mixed  with  water  in  the  form  of  a  cata- 
plasm, and  applied  to  the  skin,  it  very  soon  produces  redness  with  burning  pain, 
which  in  less  than  an  hour  usually  becomes  insupportable.  When  a  speedy  im- 
pression is  not  desired,  especially  when  the  sinapism  is  applied  to  the  extremi- 
ties, the  powder  should  be  diluted  with  an  equal  portion  of  rye  meal  or  wheat 
flour.  Care  should  be  taken  not  to  allow  the  application  to  continue  too  long, 
as  vesication  with  obstinate  ulceration,  and  even  sphacelus,  may  result.  This 
caution  is  particularly  necessary  when  the  patient  is  insensible,  and  the  degree 
of  pain  can  afford  no  criterion  of  the  sufficiency  of  the  action.  The  volatile  oil, 
which  is  powerfully  rubefacient,  and  capable  of  producing  speedy  vesication,  has 
been  considerably  used  in  Germany.  For  external  application  as  a  rubefacient, 
30  drops  may  be  dissolved  in  a  fluidounce  of  alcohol,  or  6  or  8  drops  in  a  flui- 
drachm  of  almond  or  olive  oil.  To  form  a  sinapism,  it  has  been  recommended  to 
mix  20  drops  of  the  volatile  oil  with  3-5  drachms  of  glycerin  and  5  drachms  of 
starch.  {&ee  Am.  Journ.of  Pharm.,  Nov.  1861,  p.  569.)  It  has  been  given  inter- 
nally in  colic,  two  drops  being  incorporated  with  a  six-ounce  mixture,  and  half 
a  fluidounce  given  for  a  dose.  (Ibid.,  xi.  9.)  In  overdoses  it  is  highly  poison- 
ous, producing  gastro-enteric  inflammation,  and  probably  perverting  the  vital 
processes  by  pervading  the  whole  system.  Its  odour  is  perceptible  in  the  blood, 
and  it  is  said  to  impart  the  smell  of  horseradish  to  the  urine.  A  spirit  of  mus- 
tard may  be  prepared  by  macerating,  for  two  hours,  250  parts  of  powdered  black 
mustard  with  500  parts  of  cold  water,  then  adding  120  parts  of  alcohol  of  86 
per  cent.,  and  distilling  over  120  parts  of  spirit.  Though  not  so  precise  in  com- 
position as  the  alcoholic  solution  of  the  oil,  it  is  more  economical.  (Ann.  de 
Therap.,  1864,  p.  126.)* 

Ojf.  Prep,  of  Mustard.   Cataplasma  Sinapis,  Br.;  Oleum  Sinapis,  Br. 

Off.  Prep,  of  Oil  of  Mustard.  Linimentum  Sinapis  Compositum,  Br.    W. 

seeds  by  water;  but  the  authors  state  that  another  substance  rich  in  sulphur  has  been 
ascertained  by  Simon  to  exist  in  white  mustard  seeds,  which  plays  an  important  part  in 
the  production  of  the  pungent  matter.  (See  Chem.  Gaz.,  March  1,1853,  p.  81.) — Notes  to 
former  editions. 

A  practical  application  of  the  principles  developed  in  the  foregoing  paragraphs  has 
been  suggested  by  M.  Lebaigue,  who  proposes  applying  to  one  sheet  of  paper  a  concen- 
trated solution  of  myronate  of  potassa,  and  to  a  second  a  concentrated  solution  of  myro- 
syne,  and  drying  them.  When  used  the  leaves  are  to  be  moistened  and  applied  to  the 
surface,  one  over  the  other.  Volatile  oil  of  mustard  is  formed  by  the  reaction  of  the  two 
principles,  and  the  eifects  of  a  sinapism  are  obtained.  (Journ.  de  Pharm.,  Aout,  1868,  p. 
118.) — Note  to  the  thirteenth  edition. 

*  RigolLoVs  and  Rueffs  Mustard-papers.  In  consequence  of  the  various  inconveniences 
attendant  upon  the  application  of  ordinary  mustard  cataplasms,  mustard-papers  have 
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SODIUM. 

Sodium. 

Sodium,  Fr.;  Nntriiim,  Natronmotall,  Germ.;  Sodio,  Ital.,  Span. 

Sodium  is  a  peculiar  metul,  forniinj,'  the  radical  of  the  alkali  soda.  It  was 
discovered  by  Sir  II.  Davy  in  1801,  who  obtained  itjn  small  (juantity  by  decora- 
posing  the  alkali  by  the  a;?ency  ol"  galvanic  electricity.  It  was  afterwards  pro- 
cured in  much  larger  quantities  by  (Jay-Lussac  and  Thenard,  by  bringing  the 
alkali  in  contact  with  iron  turnings  heated  to  whiteness.  The  iron  became  oxi- 
dized, and  the  metallic  radical  of  the  soda  was  liberated.  Since  the  discovery 
of  a  mode  for  obtaining  aluminium  in  bars,  by  Deville,  in  1854,  the  process  for 
procuring  sodium,  which  is  the  decomposing  agent,  has  been  very  much  improved 
and  cheapened.  {Se^i  page  101.)  Sodium  is  now  obtained  on  a  large  scale  by 
igniting  an  intimate  mixture  of  dry  carbonate  of  soda,  coal,  and  chalk. 

Sodium  is  a  soft,  malleable,  sectile  solid,  of  a  silver-white  colour.  It  possesses 
the  metallic  lustre  in  a  high  degree,  when  protected  from  the  action  of  the  air, 
by  which  it  is  quickly  tarnished  and  oxidized.  Its  sp,  gr.  is  0*97,  fusing  point 
about  200°,  equivalent  number  23-3,  and  symbol  Na.  Its  chemical  affinities  re- 
semble those  of  potassium,  but  are  less  energetic.  Like  potassium  it  has  a  strong 
attraction  for  oxygen.  When  thrown  upon  cold  water  it  instantly  fuses  into  a 
globule  without  inflaming,  and  traverses  the  surface  in  different  directions  with 
rapidity ;  on  hot  water  it  inflames.  In  both  cases  the  water  is  decomposed, 
hydrogen  is  liberated,  and  a  solution  of  soda  generated.  Like  potassium  also, 
if  exposed  with  a  bright  surface  to  the  air,  it  undergoes  a  slow  combustion,  which 
renders  it  luminous  in  the  dark.  It  combines  also  with  a  larger  proportion  of 
oxygen  than  exists  in  soda,  forming  a  teroxide.  This  oxide  is  always  formed 
when  the  metal  is  burnt  in  the  open  air. 

Sodium  is  a  constituent  of  a  number  of  important  medicinal  preparations,  and 
is  briefly  described  in  this  place  as  an  introduction  to  these  compounds.  Its  pro- 
toxide only  is  salifiable,  constituting  the  alkali  soda,  which,  united  to  acids,  gives 
rise  to  a  numerous  class  of  compounds,  called  salts  of  soda.  These  are  charac- 
terized by  communicating  to  the  blowpipe  flame  a  rich  yellow  colour,  and  by  not 
being  precipitablc  by  any  reagent,  except  the  metantimoniate  of  potassa.  (See 
page  701.)  Protoxide  of  sodium  {dry  soda)  consists  of  one  eq.  of  sodium  23*3, 
and  one  of  oxygen  8  =  31  "3.  United  with  one  eq.  of  water  9,  it  forms  hydrate 
of  soda  {caustic  soda),  weighing  40-3.  It  appears  that  the  salts  of  sodium,  long 
theoretically  presumed  to  be  isomorphous  with  those  of  lithium,  have  recently 
been  proved  to  be  so  by  a  comparison  of  the  crystals  of  the  hyposulphites  of 
the  two  alkalies.  {Journ.  de  Pharm.,  4e  ser.,  iv.  72.) 

been  contrived  by  M.  Rigollot,  in  France,  and  Herr  Rueff,  in  Gtermany,  which  uim  to 
obviate  these  inconveniences. 

1.  Rigollofs  Mustard-paper  is  prepared  in  the  following  manner.  To  a  leaf  of  paper, 
sufficiently  stiff,  a  layer  of  the  flour  of  mustard,  a  millimetei;  in  thickness,  is  attacned 
by  means  ofa  solution  of  caoutchouc  in  the  sulphide  of  carbon  or  a  volatile  oil.  The  sol- 
vent evaporates,  leaving  the  flour  of  mustard  entangled  in  a  net  of  fibres  adhering  to  the 
paper,  and  permeable  by  water  as  would  be  the  meshes  of  a  sieve.  All  that  is  necessary, 
when  it  is  used,  is  to  steep  the  mustard-paper,  for  12  or  15  seconds,  in  water  cold  or  warm, 
before  applying  it  to  the  skin.  Ninety  grains  of  flour  of  mustard,  employed  in  this  method, 
are  suflicient  to  redden  strongly  a  surface  of  about  four  inches  square.  Mustard  has  its 
rubefacient  power  increased  by  depriving  it  of  its  fixed  oil,  which  may  be  done  by  pressure, 
or  by  sulphide  of  carbon,  which  M.  Rigollot  prefers,  while  it  keeps  much  better  than 
that  which  retains  its  fixed  oil.  [Journ.  de  P/tarm.,  Oct.  1867,  p.  269.) 

2.  Rueff  Mustard-paper.  This  appears  to  have  been  prepared  in  the  interests  of  the  shop ; 
for  the  mode  of  preparing  it  is  not  given  in  the  highly  laudatory  notice  of  it  contained 
in  Buchner'rt  Neues  Repertorium  (A.  D.  1868,  xvii.  J 82).  It  differs  from  Rigollot 's. 
preparation,  is  kept  in  well-closed  stiff  paper  capsules,  and  retains  its  excellent  properties 
unchanged.  When  to  be  used  as  a  sinapism,  all  that  is  necessary  is  to  cut  oft' a  piece  of 
the  required  size,  and  having  dipped  it  for  a  few  seconds  in  lukewarm  water,  to  apply 
it  to  the  skin  with  some  pressure,  and,  if  needful,  to  confine  it  with  a  bandage.  It  i« 
stated,  in  the  communication  concerning  it,  that  it  is  likely  to  supersede  mustard  as  a 
cataplasm.  [Note  to  the  thirteenth  edition.) 
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The  officinal  combinations  containing  sodium  are  caustic  soda,  chloride  of 
sodium,  the  solutions  of  soda  and  chlorinated  soda,  the  acetate,  arseniate,  borate, 
carbonate,  bicarbonate,  phosphate,  sulphate,  sulphite,  and  valerianate  of  soda, 
and  the  tartrate  of  potassa  and  soda.  The  description  of  some  of  these  combi- 
nations will  immediately  follow;  and  the  remainder  will  be  noticed,  under  their 
respective  titles,  in  Part  II.  B. 

SOD^  ACETAS.  U.  S.,  Br. 
Acetate  of  Soda. 

NaCCH^Og  +  GHO.  Br. 

Terra  foliata  tartari,  Lat.;  Acetate  de  soude,  Fr.;  Essigsaures  Natron,  Oerm.;  Acetato 
di  soda,  Ital. 

Acetate  of  soda,  being  obtained  on  a  large  scale  from  the  manufacturing 
chemist,  is  properly  placed  in  the  catalogues  of  the  Materia  Medica  of  the  U.  S. 
and  Br.  Pharmacopoeias. 

Acetate  of  soda  is  prepared  by  the  manufacturer  of  crude  pyroligneous  acid, 
for  the  purpose  of  being  decomposed,  so  as  to  yield  the  officinal  acetic  acid,  by 
the  action  of  sulphuric  acid.  The  steps  of  the  process  by  which  it  is  made  from 
the  crude  acid  have  been  given  under  the  head  of  Acidum  Aceticum  {page  19). 

Properties,  &c.  Acetate  of  soda  is  a  white  salt,  crystallizing  in  long  striated 
prisms,  and  possessing  a  sharp,  bitterish,  not  disagreeable  taste.  Exposed  to  a 
dry  air  it  effloresces  slowly,  and  loses  about  40  per  cent,  of  its  weight.  It  is 
soluble  in  about  3  parts  of  cold  water,  and  in  24  of  alcohol.  Subjected  to  heat 
it  undergoes  first  the  aqueous  and  then  the  igneous  fusion,  and  is  finally  decom- 
posed ;  the  residue  being  a  mixture  of  carbonate  of  soda  and  charcoal.  By  the 
addition  of  sulphuric  acid  it  is  decomposed,  the  acetic  acid  being  liberated, 
known  by  its  acetous  odour,  and  sulphate  of  soda  formed.  The  salt  should  be 
perfectly  neutral  to  test  paper,  and  not  precipitated  by  chloride  of  barium,  nitrate 
of  silver,  or  bichloride  of  platinum.  The  non-action  of  these  tests  shows  the  ab- 
sence of  sulphates,  chlorides,  and  the  salts  of  potassa.  For  the  proper  action  of 
the  nitrate  of  silver  test,  the  solution  should  be  dilute ;  as,  if  it  be  strong,  there 
will  be  a  crystalline  precipitate  of  acetate  of  silver,  which  dissolves  on  the  addi- 
tion of  water.  Acetate  of  soda,  when  crystallized,  consists  of  one  eq.  of  acetic 
acid  51,  one  of  soda  31"3,  and  six  of  water  54=136-3. 

Medical  Properties  and  Uses.  Acetate  of  soda  is  diuretic,  and  possesses  gen- 
erally the  same  medical  properties  as  acetate  of  potassa,  to  which  article  the 
reader  is  referred.  It  is,  however,  more  convenient  for  exhibition  than  the  lat- 
ter salt,  as  it  is  not  deliquescent.  The  dose  is  from  a  scruple  to  two  drachms.  It 
is  employed  principally  to  yield  acetic  acid  by  the  action  of  sulphuric  acid. 

Pharm.  Uses.  In  preparing  FerriArsenias,  Br.;  FerriPhosphas,i?r./  Syrupus 
Ferri  Phosphatis,  Br. 

Off.  Prep.  Acidum  Aceticum  Glaciale,  Br.  1864.  B. 

SOD^  BORAS.  U.  S. 
Borate  of  Soda. 

Off.Syn.  BORAX.  Borax.  NaO,2BO,-f  lOlIO.  Br. 

Borate  de  soude,  Borax,  Fr.;  Boraxsaures  Natron,  Borax,  Oerm.;  Borace,  Ital.;  Borax, 
Span.;  Boorak,  Arab. 

Borax  was  known  to  the  ancients, but  its  chemical  nature  was  first  ascertained 
by  Geofi'roj'-  in  1732.  It  exists  native,  and  may  be  obtained  by  artificial  means. 
It  occurs  in  several  localities  in  Europe,  in  Peru,  and  in  beds,  associated  with 
borate  of  lime,  in  the  district  of  Iquique,  in  the  Republic  of  Ecuador.  This 
mineral  (tinkalzite)  which  has  become  an  article  of  commerce,  and  is  consider- 
ably used  as  a  substitute  for  borax,  contains,  according  to  T.  L.  Phillipson,  34 
per  cent,  of  water,  11-95  of  soda,  14-45  of  lime,  34  71  of  boracic  acid,  1*34  of 
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chlorine,  110  of  sulphuric  acid,  060  of  silica,  and  2  of  Band;  and  may  be 
considered  as  a  compound  essentially  of  one  eq.  of  crystallized  borate  of  soda 
and  two  of  borate  of  lime,  more  two  eq«.  of  water.  (Chem.  Ncwh,  Oct.  5,  18C1, 
p.  183.)  It  is  said  also  to  contain  usually  some  iodine  and  bromine.  {G.  Sims.) 
Borax  is  found  abundantly  in  certain  lakes  of  Thibet  and  Persia,  from  which  it 
18  obtained  by  spontaneous  evaporation.  The  impure  borax,  called  in  commerce 
tincal  or  rr««/<'  borax,  concretes  on  the  borders  of  these  lakes.  As  thus  obtained 
it  is  in  the  form  of  crystalline  masses  which  are  sometimes  colourless,  sometimea 
yellowish  or  greenish,  and  always  covered  with  an  earthy  coating,  grea.sy  to  the 
touch,  and  having  the  odour  of  soap.  The  grea.'iy  appearance  is  derived  from  a 
fatty  matter,  saponified  by  soda.  The  tincal  is  transferred  to  the  seaports  of 
India,  especially  Calcutta,  from  which  it  is  exported  to  this  country  in  chests. 
Besides  Indian  tincal,  there  is  another  commercial  variety  of  borax  which  comes 
from  China,  and  which  is  partially  refined.  Both  varieties  require  to  be  purified 
before  being  used  in  medicine  or  the  arts. 

A  new  and  abundant  source  of  borax  has  recently  been  developed  within 
the  limits  of  the  United  States.  The  existence  of  a  borax  lake  in  California 
was  first  made  known  by  Dr.  J.  A.  Veatch,  who  visited  it  in  September,  1856, 
and,  upon  examining  its  waters,  found  borax  among  its  constituents.  The 
borax  lake  is  a  small  offset  of  a  large  sheet  of  water,  called  Clear  Lake,  which 
is  situated  in  the  midst  of  a  volcanic  region,  about  36  miles  from  the  Pacific, 
and  about  100  miles  north  of  San  Francisco.  The  smaller  lakelet  is  separated 
from  the  larger  by  a  low  ridge  of  volcanic  materials  loosely  massed  together. 
It  is  of  variable  dimensions  according  to  the  season,  being  sometimes  dry,  at 
others  filled  with  water  to  the  extent  of  about  a  mile  in  length  and  half  a  milo 
in  breadth.  In  September,  1863,  the  water,  being  analyzed  by  Mr.  T.  E.  Moore, 
was  found  to  contain  in  a  gallon  240156  grains  of  solid  matter,  of  which  about 
one-half  was  common  salt,  one-quarter  carbonate,  and  the  remainder  chiefly 
borate  of  soda,  equivalent  to  535-08  grains  of  the  crystallized  biborate  to  the 
gallon.  The  borax,  being  the  least  soluble  of  the  saline  constituents,  from  time 
to  time,  as  the  water  becomes  saturated,  crystallizes  out,  and  being  deposited 
at  the  bottom  of  the  lake,  has  accumulated  there  in  large  quantities.  The  crys- 
tals of  borax,  from  the  minutest  speck  up  to  a  diameter  of  two  or  three  inches, 
intermixed  with  blue  mud,  form  a  layer  at  the  bottom  of  the  lake  of  variable 
thickness,  but  18  inches  in  one  place  that  was  examined.  This  deposit  forms 
an  apparently  inexhaustible  supply  of  borax,  for  as  fast  as  removed  in  one  place 
it  is  deposited  in  another  by  crystallization  from  the  water,  which,  supplied 
from  the  volcanic  regions  around,  promises  to  continue  furnishing  the  borax 
for  an  indefinite  period.  Already  the  lake  has  supplied  large  quantities  of  borax 
to  commerce.  Iron  coffer  dams  are  sunk  to  the  bottom  of  the  lake,  the  water 
pumped  out,  and  the  mixed  mud  and  crystals  removed.  The  crystals  are  picked 
out,  and  the  earth,  which  is  strongly  impregnated  with  borax,  is  lixiviated, 
and  the  solution  thus  obtained  evaporated  in  boilers  till  crystals  form.  At  the 
last  accounts  4000  pounds  of  the  salt  are  collected  daily,  and  it  is  said  that 
the  quantity  will  be  greatly  increased  on  the  completion  of  the  works.  (Prof.  J. 
D.  Whitney,  Sillimati^s  Journ.,  March,  1866;  andD.  J.  Macgowan,  Am.  Journ. 
of  Pharm.,  March,  1867,  p.  155.) 

Purification.  The  method  of  refining  borax  was  originally  possessed  as  a 
secret  by  the  Venetians  and  Dutch,  but  is  now  practised  in  several  European 
countries.  The  process  pursued  in  France,  as  reported  by  Robiquet  and  Mar- 
chand,  is  as  follows.  The  tincal  is  placed  in  a  large  wooden  vessel,  and  covered 
to  the  depth  of  three  or  four  inches  with  water;  in  which  state  it  is  allowed  to 
remain  for  five  or  six  hours,  being  agitated  from  time  to  time.  Slaked  lime  is 
now  added,  in  the  proportion  of  1  part  to  400  of  the  impure  salt ;  and  the  whole, 
being  thoroughly  mixed,  is  allowed  to  remain  at  rest  till  the  succeeding  day. 
The  salt  is  next  separated  by  means  of  a  sieve,  the  crystals  being  crumbled  be- 
tween the  hands,  and  placed  so  as  to  drain.  The  object  of  this  treatment  is  to 
separate  the  soapy  matter,  with  which  the  lime  forms  an  insoluble  soap ;  and  at 
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the  same  time  sulphate  of  soda  and  chloride  of  sodium  are  removed,  with  only  a 
minute  loss  of  the  borax.  The  borax  being  drained  is  next  dissolved,  by  the 
assistance  of  heat,  in  two  and  a  half  times  its  weight  of  water,  and  the  solution 
treated  with  one-fiftieth  of  its  weight  of  chloride  of  calcium,  in  order  to  com- 
plete the  separation  of  the  soapy  matter;  after  which  it  is  strained  through  a 
coarse  bag.  The  liquor  is  then  concentrated  by  heat,  and  run  into  wooden  ves- 
sels, lined  with  lead,  having  the  shape  of  an  inverted  quadrangular  pyramid.  If 
care  be  taken  that  the  cooling  proceed  very  gradually,  distinct  crystals  will  be 
obtained,  such  as  are  found  in  commerce ;  otherwise,  crystalline  crusts  will  be 
formed.  The  Chinese  borax  is  purified  in  a  similar  manner;  but,  being  less  im- 
pui'e  than  the  common  tincal,  does  not  require  to  be  washed. 

Preparation  of  Artificial  Borax.  Large  quantities  of  borax  are  now  made 
by  the  direct  combination  oi  native  boracic  acid  with  soda.  The  acid  is  found 
abundantly  in  the  crater  of  Vulcano,  one  of  the  Lipari  Islands;  but  principally 
in  a  volcanic  region  of  Tuscany,  occupying  a  space  of  ten  or  twelve  miles. 
Within  this  region  are  found  numerous  hillocks  and  fissures,  the  latter  of  which 
emit  hot  aqueous  vapour,  containing  boracic  acid  and  certain  gases.  Around 
one  or  several  of  these  fissures,  a  circular  basin  of  masonry  is  built,  which  is  filled 
with  water,  and  called  a  lagoon.  By  the  jets  of  vapour,  constantly  breaking 
through  it,  the  water  becomes  gradually  impregnated  with  boracic  acid,  and 
heated.  A  series  of  such  lagoons  are  made  to  communicate  with  each  other  on 
the  declivity  of  a  hill,  and  the  lowest  to  discharge  itself  into  a  reservoir,  where 
the  solution  is  allowed  to  rest,  and  deposit  mechanical  impurities.  From  this 
reservoir  the  solution  is  made  to  pass  into  leaden  evaporating  pans,  heated  by 
the  natural  vapour,  where  it  receives  sufficient  concentration  to  fit  it  for  being 
conducted  into  wooden  tubs,  where  it  is  allowed  to  cool  and  crystallize.  The 
crude  acid,  thus  obtained,  contains,  on  an  average,  84  per  cent,  of  boracic  acid ; 
the  impurities  consisting  chiefly  of  alum,  the  double  sulphate  of  ammonia  and 
magnesia,  and  sulphate  of  lime.  The  product  of  the  Tuscany  lagoons  in  1855 
was  over  1800  tons.  (A.  Pechiney-Rangot,  Journ.  de  Pharm.,  xxviii.  358.)  The 
crude  acid  is  converted  into  borax  by  dissolving  it  to  saturation  in  a  solution  of 
carbonate  of  soda,  heated  by  steam ;  and  the  liquor,  after  boiling,  is  allowed  to 
stand  for  ten  or  twelve  hours.  It  is  then  drawn  off  into  wooden  vessels  lined 
with  lead,  where  it  crystallizes.  The  impure  crystals,  thus  obtained,  are  refined 
by  dissolving  them  iu  water  heated  by  steam,  adding  carbonate  of  soda  to  the 
solution,  and  crystallizing.  The  merit  of  introducing  the  process  for  obtaining 
artificial  borax  belongs  to  Cartier  and  Payen,  who  succeeded  in  establishing  its 
manufacture  in  France.  According  to  Dr.  Yeatch,  boracic  acid  exists  in  the 
sea-water  on  the  coast  of  California. 

Another  method  of  neutralizing  the  Italian  boracic  acid  is  now  in  practice 
in  England.  Instead  of  combining  the  acid  and  alkali  in  solution,  the  manufac- 
turer mixes  the  acid  in  a  solid  state  with  a  proper  proportion  of  soda  ash,  and 
exposes  the  mixture  to  the  heat  of  a  reverberatory  furnace ;  provision  being 
made  for  the  collection  of  a  large  quantity  of  ammonia,  which  is  always  pre- 
sent in  the  crude  acid,  and  escapes  during  the  process.  The  remaining  opera- 
tions are  similar  to  those  performed  in  the  preparation  of  carbonate  of  soda 
from  the  cake.  {Am.  Journ.  of  Pharm.,  July,  1861,  p.  339;  from  the  Drug- 
gists^ Circular,  Feb.  1867.) 

Properties.  Borax  is  a  white  salt,  generally  crystallized  in  flattened  hexahe- 
dral  prisms,  terminated  by  triangular  pyramids, and  possessing  a  sweetish, feebly 
alkaline  taste,  and  an  alkaline  reaction.  It  dissolves  in  twelve  times  its  weight 
of  cold,  and  twice  its  weight  of  boiling  water.  Exposed  to  the  air  it  effloresces 
slowly,  and  the  surface  of  the  crystals  becomes  covered  with  a  white  powder. 
Subjected  to  a  moderate  heat  it  undergoes  the  aqueous  fusion,  swells  consider- 
ably, and  finally  becomes  a  dry  porous  mass,  with  loss  of  half  its  weight.  Above 
a  red  heat  it  melts  into  a  limpid  liquid,  which,  after  cooling,  concretes  into  a 
transparent  solid,  called  glass  of  borax,  much  used  as  a  flux  in  assays  with  the 
blowpipe.  Borax  has  been  found,  in  the  English  market,  adulterated  to  the  ex- 
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tent  of  20  per  cent,  with  phosphate  of  soda.  This  may  be  detected  by  exposing 
the  suspected  borax  to  tlie  heat  of  a  drying-  room  for  a  few  hours,  when  the 
pho.sphiite,  if  present,  will  effloresce,  and  may  be  picked  out. 

JJoni.x  has  the  property  of  nuidering  creun)  of  tartar  very  soluble  in  water,  and 
forms  u  combination  with  it  called  soluble  cream  of  tarlar,  which  is  sometimcB 
used  in  medicine.  This  preparation  is  made  by  boiling  fi  parts  of  cream  of  tartar 
and  2  of  borax  in  16  of  water  for  five  minutes,  allowing  the  solution  to  cool, 
and  then  filtering  to  separate  some  tartrate  of  lime.  Solul)le  cream  of  tartar 
attracts  moisture  from  the  air,  and  i.s  soluble  in  its  own  weight  of  cold,  and  half 
its  weight  of  boiling  water.  A  similar  preparatiou  may  be  made  by  substituting 
boracic  acid  for  the  borax,  lioracic  acid  soluble  cream  of  tarlar  was  directed  by 
the  French  Codex  of  1837,  and  was  made  by  the  following  formula.  Four  hun- 
dred parts  of  cream  of  tartar  and  100  of  the  acid  are  dissolved  in  a  silver  basin, 
at  the  boiling  temperature,  in  2400  parts  of  water.  The  solution  is  kept  boiling 
until  the  greater  part  of  the  water  is  consumed.  The  fire  is  then  moderated, 
and  the  solution  continually  stirred  while  the  evaporation  proceeds.  When  the 
matter  has  become  very  thick,  it  is  removed  by  portions,  which  are  flattened 
in  the  hand,  completely  dried  by  the  heat  of  a  stove,  powdered,  and  kept  in 
well-stopped  bottles.  This  form  of  soluble  cream  of  tartar  is  more  soluble  than 
that  made  with  borax.  According  to  M.  E.  llobiquet,  in  order  to  obtain  solu- 
ble cream  of  tartar,  made  with  boracic  acid,  of  good  quality,  it  is  necessary  to 
use  a  large  quantity  of  water,  and  to  boil  for  a  longtime.  By  proceeding  thus, 
the  boracic  acid  undergoes  a  molecular  modification,  equivalent  to  a  change 
from  the  crystallized  to  the  vitreous  condition,  and  a  preparation,  readily  and 
totally  soluble  in  cold  water,  is  ensured.  The  product  should  not  be  powdered, 
but  kept  in  large  grains.  (Journ.  de  Pharm.,  xxi.  197.) 

Composition.  Borax  consists  of  two  eqs.  of  boracic  acid  698,  and  one  of 
soda  31-3=  1011.  It  ordinarily  crystallizes  in  prisms,  and  contains  ten  eqs.  of 
water  (prismatic  borax);  but  a  variety  of  the  salt  exists,  which  crystallizes  in 
octohedrons,  and  contains  only  five  eqs.  of  water  (octohedral  borax).  The  latter 
is  obtained  in  the  artificial  production  of  borax,  by  crystallizing  from  a  concen- 
trated solution  at  a  temperature  between  174°  and  133°.  When  a  solution  of 
borax  is  evaporated  at  212°,  the  salt  is  left  as  a  transparent,  amorphous,  brittle 
mass,  containing  four  eqs.  of  water.  (Schweitzer.)  In  composition  borax  is  a 
hiborate,  though  sometimes  called  a  subborate  on  account  of  its  possessing  an 
alkaline  reaction. 

Boracic  acid  may  be  obtained  artificially  by  decomposing  a  hot  saturated 
solution  of  borax  with  sulphuric  acid,  which  unites  with  the  soda  to  form  sul- 
phate of  soda,  and  sets  free  the  acid.  As  thus  obtained  it  is  in  white,  shining, 
scaly  crystals,  characterized  by  the  property  of  imparting  a  light-green  colour 
to  the  flame  of  burning  alcohol.  Boracic  acid  consists  of  one  eq.  of  boron  109, 
and  three  of  oxygen  24  =  349.*  Boron  is  a  non-metallic  element,  which,  like 
carbon,  exists  in  three  allotropic  states,  called  amorphous,  graphitoidal,  and 
crystallized  boron,  representing  severally  charcoal,  graphite,  and  diamond. 
Crystallized  boron  is  very  brilliant,  and  of  difi'erent  colours,  from  garnet-red  to 
a  nearly  colourless  honey-yellow.  Its  density  is  268,  and  hardness  very  great. 
Wohler  and  Deville  distinguish  three  varieties  of  crystals,  containing  from  2  to 
4  per  cent,  of  carbon  ;  and  one  specimen,  in  addition  to  carbon,  about  7  per 
cent,  of  aluminium.  The  hardest  variety  was  as  hard  as  diamond.  (See  Chem. 
Gaz.,  Aug.  1,  1857,  p.  281.) 

*  Reactions  of  Boracic  Acid.  From  the  researches  of  M.  C.  Tissier,  it  appears  that  boracic 
acid,  in  boiling  solution,  is  capable  of  dissolving  the  protoxides  of  calcium,  magnesium, 
manganese,  iron,  cobalt,  nickel,  zinc,  and  cadmium,  but  not  those  of  copper,  lead,  or  tin, 
nor  the  sesquioxides  of  aluminium,  chrome,  or  iron.  In  other  words,  it  dissolves  the  pro- 
toxides of  all  the  metals  which  decompose  water  in  the  presence  of  acids,  aEd  is  without 
action  on  those  of  other  metals,  as  well  as  on  all  the  higher  oxides,  such  as  scsquioxides 
Bnd  bjnoxides.  It  dissolves  only  one  of  the  insoluble  metallic  sulphurets,  namely,  the  sul- 
phuret  of  manganese.  [Journ.  de  Pharm. ^  Juillct,  1868,  p.  98.) 
52 
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Medical  Properties.  Borax  is  a  mild  refrigerant  and  diuretic.  It  is  supposed 
also  to  exercise  a  specific  influence  over  the  uterus,  promoting  menstruation, 
facilitating  parturition,  and  favouring  the  expulsion  of  the  placenta.  Dr.  Bins- 
wanger  denies  its  specific  power  of  exciting  uterine  contractions,  or  promoting 
menstruation.  Nevertheless,  Dr.  Daniel  Stahl,  of  Indiana,  has  found  it  useful 
in  dysmenorrhcea,  occurring  in  sanguineous  constitutions,  venesection  being 
premised.  He  gives  it  in  doses  of  about  nine  grains  every  two  hours,  in  a  table- 
spoonful  of  flaxseed  tea,  for  two  days  before  the  time  of  the  expected  return  of 
the  menses.  Virey  deemed  it  aphrodisiac  ;  and,  according  to  Dr.  J.  C.  Hubbard, 
it  is  eminently  so  when  used  in  the  form  of  enema.  Binswanger  considers 
borax  as  the  best  remedy  that  can  be  used  in  nephritic  and  calculous  com- 
plaints, dependent  on  an  excess  of  uric  acid.  It  probably  acts  in  such  cases  as 
an  alkali,  the  soda  of  the  salt  neutralizing  the  uric  acid  occurring  in  the  urinary 
passages,  and  the  boracic  acid  being  set  free.  The  dose  is  from  thirty  to  forty 
grains.  In  infantile  diarrhoea,  unattended  by  lesions  of  the  intestinal  mucous 
membrane,  M.  Bouchut  has  found  borax  peculiarly  efficacious,  given  in  the  form 
of  enema,  made  by  dissolving  from  two  to  five  drachms  in  four  fluidounces  of 
water.  Cream  of  tartar  is  conveniently  rendered  more  soluble  by  borax  or 
boracic  acid,  when  it  is  desirable  to  administer  it  in  large  quantities.  Externally 
the  solution  of  borax  is  used  as  a  wash  in  scaly  eruptions.  A  solution,  formed 
by  dissolving  a  drachm  of  the  salt  in  two  fluidounces  of  distilled  vinegar,  has 
been  found,  both  by  Dr.  Abercrombie  and  Dr.  Christison,  an  excellent  lotion 
for  ringworm  of  the  scalp.  Borax  has  been  employed  with  good  effect  by  Dr. 
Brinton  in  an  inveterate  case  of  cracked  tongue,  applied  as  a  lotion,  made  by 
dissolving  two  scruples  of  borax  in  an  ounce  of  glycerin,  and  four  fluidounces 
of  water.  This  salt  is  very  much  used  as  a  detergent  in  aphthous  affections  of 
the  mouth  in  children.  When  employed  for  this  purpose,  it  is  generally  ap- 
plied in  powder,  either  mixed  with  sugar  in  the  proportions  of  one  part  to  seven, 
or  rubbed  up  with  honey.  (See  Mel  Boracis.) 

Borax  is  used  in  the  arts  for  soldering  metals,  its  effect  being  to  keep  the  sur- 
faces free  from  oxidation.  It  is  said  also  to  have  come  into  use,  in  some  places, 
in  washing  clothes,  as  a  substitute  for  soap,  which  it  resembles  in  its  effects, 
while  it  does  not  disturb  the  colours.  It  is  used  in  very  small  proportion. 
{Neues  Bepertorium,  A.  D.  1864,  xiii.  423.) 

Off.  P7'ep.  Glycerinum  Boracis,  Br.;  Mel  Boracis,  Br.;  Mel  Sodae  Boracis, 
U.  S.  B. 

SOJ) JE  CARBONAS.  U.  JS.,Br. 

Carbonate  of  Soda. 

NaO,CO,-f  lOHO.  Br. 

Carbonate  de  .«oudc,  Fr.;  Einfach  Kohlensaures  Natron,  Germ.;  Carbonato  di  soda, 
Ital.;  Carbonato  do  soda,  Span. 

In  the  U.  S.  Pharmacopoeia  this  salt  has  always  been  placed  in  the  list  of  the 
Materia  Medica;  the  crystallized  carbonate  of  soda,  obtained  on  a  large  scale 
by  the  manufacturing  chemist,  being  sufficiently  pure,  without  further  prepara- 
tion, for  medicinal  use ;  and  the  same  position  is  given  to  it  in  the  British  Phar- 
macopoeia. 

Before  entering  upon  the  consideration  of  the  carbonate  of  soda,  we  shall 
speak  generally  of  the  sources  of  the  alkali  soda.  These  may  be  divided  into  the 
natural  and  artificial.  The  natural  sources  are  the  minerals  of  native  soda,  and 
certain  marine  plants  which  yield  the  alkali  in  their  ashes ;  the  artificial  are  cer- 
tain salts  which  furnish  it  by  chemical  decomposition. 

Native  soda,  sometimes  called  natron,  is  found  chiefly  in  Hungary,  Egypt, 
and  South  America,  and  exists,  in  these  countries,  either  in  the  earth  of  the  sur- 
face, which  often  exhibits  a  saline  efflorescence,  or  in  solution  in  small  lakes, 
from  which  it  is  extracted  by  taking  advantage  of  the  drying  up  of  the  water 
during  the  heats  of  summer.  The  native  soda  from  Egypt,  called  trona,  is  a 
sesquicarbonate ;  while  that  from  South  America  is  less  carbonated.    Native 
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sotla,  in  the  form  of  sesquicarbonate,  has  been  fcmnd  la  a  soda  lake  in  the  ter- 
ritory of  the  Nizani,  in  Hindostan.  Dr.  Barth,  in  his  Travels  in  Africa,  st&tea 
that  natron  is  larj^ely  colU-cted  on  tiie  shores  of  Lake  Tsad,  and  in  some  other 
localilit's  in  Ne^Toland  or  Central  Africa.  (Am.  cd.,  1857,  i.  312,  and  ii.  63-8.) 
A  siniiliir  product  exists  abundantly  in  low  places  along  the  sea-coast  of  Arabia, 
near  Aden.  (R.  llaincs,  Pharm.  Juurn.,  July,  18G3.) 

Impure  soda,  derived  from  the  ashes  of  plants  growing  on  the  surface  or 
borders  of  the  sea,  is  culled  barilla  or  kelp,  according  to  the  character  of  the 
plants  incinerated.  Barilla  is  obtained  from  several  vegetables,  pri/icipally  be- 
longing to  the  genera  Salsola,  Salicornia,  and  Chenojwdium,  In  Spain,  Sicily, 
and  some  other  countries,  these  plants  are  cultivated  for  the  purpose  of  yielding 
soda  by  their  combustion.  When  ripe,  they  are  cut  down,  dried,  and  burnt  in 
heaps.  The  ashes  form  a  semi-fused,  hard,  and  compact  saline  mass,  which  is 
broken  up  into  fragments  by  means  of  pickaxes,  and  thrown  into  commerce. 
Kelp,  called  varec  in  France,  is  procured  by  the  incineration  of  various  kinds 
of  sea-weeds,  principally  the  algae  and  fuci,  which  grow  on  the  rocky  coasts  of 
many  countries.  The  Orkneys  and  Hebrides,  and  the  rocky  coasts  of  Wales, 
Scotland,  and  Ireland  furnish  large  quantities  of  these  weeds.  The  plants  are 
fermented  in  heaps,  then  dried,  and  afterwards  burnt  to  ashes  in  ovens  roughly 
made  of  brick  or  stone,  and  built  in  the  ground.  The  alkali  in  the  ashes  melts, 
and  forms  the  whole  into  one  solid  mass.  When  cold,  it  is  broken  up  with  iron 
instruments  into  large  heavy  masses,  in  which  state  it  is  found  in  commerce. 
About  twenty-four  tons  of  sea-weeds  produce  one  of  kelp. 

Barilla,  when  of  good  quality,  is  in  hard,  dry,  porous,  sonorous,  grayish-blue 
masses,  which  become  covered  with  a  saline  efflorescence  on  exposure.  It  pos- 
sesses a  peculiar  odour  and  an  alkaline  taste.  Spanish  barilla  contains  from  25 
to  40  per  cent,  of  carbonated  alkali ;  the  residue  being  made  up  of  sulphate  of 
soda,  sulphuret  and  chloride  of  sodium,  carbonate  of  lime,  alumina,  silica,  oxi- 
dized iron,  and  a  small  portion  of  charcoal  which  has  escaped  combustion.  Be- 
fore the  introduction  of  artificial  soda,  barilla  formed  the  source  of  the  crystal- 
lized carbonate  employed  in  medicine.  At  present  it  is  principally  used  in  the 
manufacture  of  soap. 

Kelp  is  in  hard,  vesicular  masses,  of  a  dark-gray,  bluish,  or  greenish  colour, 
sulphurous  odour,  and  acrid,  caustic  taste.  It  is  still  less  pure  than  barilla,  con- 
taining only  from  5  to  8  per  cent,  of  carbonated  soda;  the  rest  being  made  up 
of  a  large  proportion  of  the  sulphates  of  soda  and  potassa,  and  the  chlorides 
of  potassium  and  sodium,  a  small  quantity  of  iodide  of  sodium,  and  insoluble 
and  colouring  matters.  Large  quantities  of  kelp  were  formerly  manufactured 
in  Great  Britain  and  the  neighbouring  islands,  particularly  the  Orkneys;  but 
the  demand  and  production  have  greatly  fallen  off,  since  the  introduction  of 
artificial  soda  at  a  comparatively  low  price.  At  present  kelp  is  used  princi- 
pally in  the  manufacture  of  iodine.  (See  Todinium.) 

Artificial  Soda.  This  is  made  from  common  salt  by  two  steps;  first,  by  con- 
verting the  salt  by  sulphuric  acid  into  sulphate  of  soda,  and  secondly,  by  decom- 
posing the  sulphate  by  carbonate  of  lime  and  charcoal  at  a  high  temperature, 
so  as  to  yield  carbonate  of  soda.  The  sulphate,  first  dried,  is  mixed  with  its 
own  weight  of  ground  limestone,  and  half  its  weight  of  small  coal,  ground  and 
sifted,  and  the  whole  is  heated  in  a  reverberatory  furnace,  where  it  fuses,  and 
forms  a  black  mass  called  black  ash,  soda  ball,  or  British  barilla.  The  coal,  at 
the  temperature  employed,  converts  the  sulphate  of  soda  into  sulphuret  of  so- 
dium. This  reacts  with  the  limestone,  so  as  to  form  sulphuret  of  calcium  and 
carbonate  of  soda  (XaSandCaO,CO,=CaSandNaO,CO,).  If  this  compound 
were  digested  in  water,  sulphuret  of  sodium  and  carbonate  of  lime  would  be  re- 
produced. To  prevent  this  result  a  large  excess  of  lime  is  used,  which  gives 
rise  to  the  formation  of  an  oxysulphuret  of  calcium  (3CaS,CaO),  which  is  in- 
soluble in  water,  and  without  action  on  carbonate  of  soda.  British  barilla  con- 
tains about  36  per  cent,  of  alkali,  imperfectly  carbonated  on  account  of  the  high 
heat  used  ;  the  remainder  being  principally  oxysulphuret  of  calcium,  caustic 
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lime,  and  coaly  matter.  It  is  next  digested  in  warm  water,  which  takes  up  the 
alkali  and  other  soluble  matters,  and  leaves  the  insoluble  impurities,  called  soda 
waste,  which  is  now  largely  utilized  in  the  manufacture  of  hyposulphite  of  soda. 
{Chem.  News,  Sept.  28, 1861,  p.  114.)  The  solution  is  evaporated  to  dryness, 
and  the  mass  obtained  is  calcined  with  one-fourth  of  its  weight  of  sawdust,  in 
order  to  convert  the  alkali  fully  into  carbonate,  by  means  of  the  carbonic  acid 
resulting  from  the  combustion  of  the  sawdust.  The  product  is  redissolved  in 
water,  and  the  solution  evaporated  to  dryness.  The  alkali,  in  this  stage  of  its 
purification,  contains  about  50  per  cent,  of  carbonate  of  soda,  and  is  called  soda- 
ash.  It  is  brought  to  the  state  of  crystallized  carbonate  of  soda,  by  dissolving  it 
in  water,  straining  the  solution,  evaporating  it  to  a  pellicle,  and  setting  it  aside 
to  crystallize.  On  the  subject  of  the  products  of  the  soda  manufacture,  see  an 
elaborate  paper  by  John  Brown,  Esq.,  in  the  Philos.  Mag.  for  Jan.  1849. 

The  process  here  described,  for  obtaining  soda  from  common  salt,  was  dis- 
covered in  1784  by  Leblanc;  and  the  first  manufactory  for  procuring  it  on  a 
large  scale  was  established  in  1790,  near  Paris,  by  Leblanc  and  Dize.  The 
process  is  pursued  on  an  immense  scale  in  Great  Britain,  especially  at  Liver- 
pool and  Glasgow,  and  produces  soda  at  so  small  a  cost,  that  barilla  and  kelp 
are  nearly  superseded  as  sources  of  the  alkali. 

A  new  process  for  manufacturing  artificial  soda  from  sulphate  of  soda  has 
been  proposed  by  M.  Emile  Kopp,  and  has  been  successfully  carried  into  ope- 
ration on  a  large  scale,  near  Manchester,  England.  It  consists  in  decomposing 
the  sulphate  by  sesquioxide  of  iron  and  coal.  The  advantages  claimed  for  this 
process  are  that  the  whole  of  the  sulphur  of  the  sulphate  may  be  recovered, 
instead  of  being  lost  in  the  waste  oxysulphuret  of  calcium  of  the  old  process, 
and  that  it  is  more  independent  of  the  skill  of  the  workmen.  (See  Journ.  de 
Fharm.,  Nov.  1856,  p.  360.) 

Mr.  A.  G.  Hunter,  of  Rockcliff"  Hall,  near  Flint,  has  made  a  discovery  which 
bids  fair  materially  to  modify  Leblanc's  method  of  prepai'ing  carbonate  of  soda. 
It  is  known  that  caustic  baryta  will  decompose  sulphate  of  soda,  uniting  with 
the  acid,  and  leaving  caustic  soda  in  solution.  But  baryta  is  so  costly  as  to 
render  this  property  practically  nugatory.  Mr.  Hunter's  discovery  consists  in 
the  fact,  that  caustic  lime  has  the  same  effect,  if  aided  by  a  pressure  considera- 
bly exceeding  that  of  the  atmosphere,  brought  to  bear  on  the  solution  of  the 
sulphate  of  soda,  after  the  addition  of  the  lime.  The  caustic  soda  thus  obtained 
in  solution  may  be  converted  into  the  carbonate  by  direct  union  with  carbonic 
acid.  (Am.  Journ.  ofPharm.,  March,  1866,  p.  172.) 

Another  source  of  this  carbonate  has  lately  been  found  in  cryolite,  a  mineral 
existing  in  great  abundance  on  the  coast  of  Greenland,  and  largely  imported 
into  this  country  by  a  manufacturing  company,  which  enjoys  to  a  certain  extent 
a  monopoly  of  the  mineral  under  the  Danish  authorities.  Cryolite  consists 
mainly  of  a  double  fluoride  of  aluminium  and  sodium,  containing  in  100  parts 
13  of  aluminium,  34  of  sodium,  and  53  of  fluorine.  Carbonate  of  soda  is  ob- 
tained by  boiling  cryolite  with  lime,  whereby  the  fluoride  of  calcium  is  formed, 
which,  being  insoluble,  is  deposited,  and  alumina  and  soda  combined  in  solution. 
The  soda  is  converted  into  carbonate  by  passing  carbonic  acid  through  the  solu- 
tion ;  and  the  alumina,  separated  from  the  soda,  becomes  insoluble,  and  is  de- 
posited. (Am.  Journ.  ofPharm.,  Jan.  1868,  p.  71.)  Cryolite  is  also  largely  used 
in  Denmark  and  Germany  in  the  preparation  of  carbonate  of  soda  and  of  alu- 
mina, the  latter  of  which  is  employed  in  the  manufacture  of  alum  and  aluminium. 
The  cryolite  is  mixed  thoroughly  with  chalk,  in  the  state  of  powder,  and  the 
mixture  is  calcined.  The  fluorine  combines  with  the  calcium  of  the  lime,  which 
gives  its  oxygen  to  the  sodium  and  aluminium,  converting  them  into  soda  and 
alumina.  The  soda  is  extracted  by  lixiviation,  and  carbonic  acid  passed  through 
the  solution.  The  carbonate  of  soda  thus  formed  is  obtained  by  evaporation 
and  crystallization.  (Ibid.,  May,  1863,  pp.  244  and  255.)* 

*  Cryolite.  Besides  the  preparation  of  carbonate  of  soda,  cryolite  is  employed  for  other 
important  purposes.    Its  only  known  locality,  at  least  in  large  amount,  is  Greenland, 
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Tbo  diflftjront  kinds  of  impure  carbonate  of  soda,  wliethur  barilla,  kelp,  or 
soda-ash,  bein^  exc*eedin<^ly  variable  in  composition,  it  is  important  to  have  a 
ready  method  of  determining  thequantity  of  real  carbonated  alkali  which  they 
contain.  The  mode  in  which  this  is  done,  by  means  of  an  instrument  called  an 
alkalimeter,  has  been  already  explained.  {Sco  page  700.)  These  various  forms 
of  carbonated  soda  are  largely  consumed  in  dyeing  and  bleaching,  and  in  the 
maimfuclure  of  soap  and  glass. 

The  following  are  descriptions  of  the  different  grades  of  artificial  soda,  known 
under  the  names  of  iiritish  barilla,  soda-ash,  and  carbonate  of  soda. 

British  barilla,  so  called  to  distinguish  it  from  Spanish  barilla,  which  has 
its  source  in  the  ashes  of  maritime  plants,  is  a  blackish-brown  substance,  bo- 
coming  darker  by  exposure  to  the  air.  When  broken  it  exhibits  an  imperfect 
metallic  lustre,  and  a  clo.se  striated  texture.  Its  taste  is  hepatic  and  cau.stic. 
By  exposure  to  a  moist  atmosphere,  it  becomes  covered  with  a  yellow  efflores- 
cence, and  quickly  falls  to  powder,  with  disengagement  of  heat  and  sulphu- 
retted hydrogen ;  at  the  same  time  increasing  in  weight  by  the  absorption  of 
carbonic  acid  and  water. 

Soda-ash  is  in  white  or  gray  compact  masses,  and  contains  about  half  its 
weight  of  foreign  salts,  consisting  principally  of  chloride  of  sodium  and  sul- 
phate  of  soda. 

Carbonate  of  soda  is  a  colourless  salt,  possessing  a  disagreeable  taste  and 
alkaline  reaction,  and  crystallizing  usually  in  large  oblique  rhombic  prisms, 
which  speedily  effloresce  when  exposed  to  the  air.  When  heated  it  undergoes 
the  aqueous  fusion;  and,  if  the  heat  be  continued,  it  dries  and  finally  suffers 
the  igneous  fusion.  Of  the  crystallized  salt,  100  parts  of  water  dissolve  60  at 
67°,  833  at  97°,  its  temperature  of  maximum  solubility,  and  445  at  219°,  or  the 
boiling  point  of  the  solution.  (Payen.)  This  salt  presents  other  anomalies  in 
solubility,  as  ascertained  by  M.  Henri  Lcewel.  Carbonate  of  soda  is  insoluble 
in  alcohol.  The  most  usual  impurities  in  it  are  sulphate  of  soda  and  common 
salt,  which  may  be  detected  by  converting  it  into  a  nitrate,  and  testing  separate 
portions  of  this  severally  with  chloride  of  barium  and  nitrate  of  silver.  Common 
salt  is  seldom  entirely  absent,  but  good  specimens  are  free  from  sulphate  of 
soda.  When  badly  prepared,  it  is  liable  to  contain  sulphuret  of  sodium,  which 
may  be  detected  by  the  production  of  the  smell  of  sulphuretted  hydrogen  upon 
dissolving  the  salt  in  water.  Carbonate  of  soda  is  incompatible  with  acids, 
acidulous  salts,  lime-water,  muriate  of  ammonia,  and  earthy  and  metallic  salts. 
It  consists  of  one  eq.  of  carbonic  acid  22,  and  one  of  soda  3 13  =  53-3.  When 
fully  crystallized  it  contains  ten  eqs.  of  water  90,  giving  as  the  number  repre- 
senting the  crystallized  salt  143  3.  It  is  thus  perceived  that  this  salt,  when  per- 
fectly crystallized,  contains  nearly  two-thirds  of  its  weight  of  water ;  but  the 
quantity  actually  present  in  it,  as  found  in  the  shops,  is  variable,  being  depend- 
ent on  the  extent  to  which  it  may  have  undergone  efflorescence. 

Medical  Properties  and  Uses.  Carbonate  of  soda  is  antacid,  antilithic,  and 
resolvent.  It  is  given  principally  in  diseases  attended  with  acidity  of  the  stom- 
ach ;  such  as  gout,  uric  acid  gravel,  and  certain  forms  of  dyspepsia.  It  is  more 
frequently  exhibited  than  carbonate  of  potassa;  as,  from  its  less  acrid  taste,  it 

where  it  is  found  near  Cape  Farewell,  existing  in  beds,  of  which  one  is  said  to  be  80  feet 
thick  and  300  long.  It  is  said  that  the  manufacturing  company  referred  to  in  the  text, 
the  "  Pennsylvania  Salt  Company,"  imported  in  I860  and  1866  thirteen  cargoes,  amount- 
ing to  9000  tons,  into  Philadelphia,  and  in  the  year  1867  were  expected  to  import  8000 
tons.  It  is  a  handsome  mineral,  hard,  brittle,  and  translucent,  sometimes  almost  trans- 
parent, but  generally  of  a  frosty  whiteness,  which  has  probably  suggested  its  name  of 
cryolite  or  h-yolite,  from  the  Greek  xpvo^,  frost.  Though  homogeneous  in  great  degree, 
it  exhibits  here  and  there  in  its  substance  dark  spots,  sometimes  mere  specks,  sometimes 
of  considerable  size,  which  appear  to  be  crystalline  centres  of  substances  mixed  with  it 
at  the  time  of  solidification,  such  as  galena,  sulphuret  of  lead,  carbonate  of  iron,  copper 
and  iron  pyrites,  «&c.  It  is  employed  in  the  making  of  soap,  in  the  preparation  of  sul- 
phate of  alumina,  and  in  the  formation  of  a  beautiful  variety  of  glass,  which  is  made  by 
melting  one  part  of  it  with  from  two  to  four  parts  of  pure  silex.  (Evan  T.  Ellis,  Pro- 
eeed.  of  Am.  Pharm.  Association,  1867.) — Note  to  the  thirteenth  edition. 
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is  more  easily  taken.  It  has  also  been  recommended  in  hooping-cough,  scrofula, 
and  bronchocele.  In  the  latter  disease,  Dr.  Peschier,  of  Geneva,  considered  it 
more  efficacious  than  iodine.  It  is  also  employed  with  advantage,  internally 
and  externally,  in  skin  diseases,  especially  those  of  a  papulous  and  scaly  char- 
acter. A  lotion  suitable  for  these  cases  may  be  formed  by  dissolving  from  two 
to  three  drachms  of  the  carbonate  in  a  pint  of  water.  For  a  bath,  from  eight  to 
sixteen  ounces  of  the  salt  may  be  dissolved  in  the  necessary  quantity  of  water. 
A  suitable  ointment  may  be  made  by  mixing  from  eight  to  sixty  grains  with  an 
ounce  of  lard,  according  to  the  character  of  the  affection.  Carbonate  of  soda  is 
given  in  doses  of  from  ten  grains  to  half  a  drachm,  either  in  powder,  or  dissolved 
in  some  bitter  infusion.  In  consequence  of  the  variable  state  in  which  it  exists 
in  the  shops,  as  to  the  amount  of  water  of  crystallization  which  it  contains,  the 
dose  cannot  be  indicated  with  precision.  It  is  on  this  account  that  the  salt  is 
most  conveniently  administered  in  the  dried  state,  which  admits  of  its  being 
given  in  the  pilular  form.  (See  Sodse  Carbonas  Exsiccatus.)  When  taken  in 
an  overdose  it  acts  as  a  cori'osive  poison.  The  best  antidotes  are  the  fixed  oils, 
acetic  acid,  and  lemon-juice. 

Pharm.  Uses.  In  preparing  Aluminae  Sulphas,  U.  S.;  Antimonii  Oxidum, 
Br.;  Antimonii  Oxysulphuretum,  U.  S.;  Bismuthi  Subnitras,  U.  S.;  Cadmii 
Sulphas,  U.  S. 

Off.  Prep.  Bismuthi  Subcarbonas,  U.S.;  Calcis  Carbonas  Prsecipitata;  Ferri 
Subcarbonas,  U.S.;  Liquor  Sodae;  Liquor  Sodae  Chloratse,  i?r.;  Liquor  Sodae 
Chlorinatae,  U.  S.;  Magnesiae  Carbonas,  Br.;  Magnesiae  Carbonas  Levis,  Br.; 
Pilulae  Ferri  Carbonatis,  U.  S.;  Pil.  Ferri  Compositae,  U.  S.;  Potassae  et  Sodae 
Tartras,  U.  S  ;  Soda  Tartarata,  i?r.;  Sodae  Bicarbonas;  Sodae  Carbonas  Ex- 
siccata;  Sodae  Phosphas;  Zinci  Carbonas,  i^r.;  Zinci  Carbonas  Precipitata, 
U.  S.  B. 

SOD^  HYPOSULPHIS. 

Hyposulphite  of  Soda.  Br.  Appendix. 

Hyposulphite  of  Soda  crystallized,  NaO,SjO,-|-5HO  =  124.  Br. 

This  salt  was  introduced  into  the  British  Pharmacopoeia  as  a  test,  and 
for  the  formation  of  the  Volumetric  Solution  of  Hyposulphite  of  Soda.  It  is 
readily  prepared,  according  to  Walchner,  by  mixing  a  pound  of  dry  carbonate 
of  soda,  in  fine  powder,  with  five  ounces  of  sulphur,  heating  the  mixture  gradually 
in  a  porcelain  vessel  until  the  sulphur  melts,  and  stirring  the  agglutinated  mass, 
still  kept  hot,  in  order  that  every  portion  of  it  may  come  in  contact  with  the 
air.  The  sulphuret  of  sodium,  first  formed,  is  thus  converted  into  sulphite  of 
soda.  This  is  dissolved  in  water,  and  the  filtered  solution,  being  boiled  with 
sulphur,  becomes  one  of  hyposulphite  of  soda,  from  which,  after  filtration  and 
concentration,  the  salt  is  deposited  in  crystals.  It  may  be  obtained  also  by  di- 
gesting the  solution  of  sulphite  of  soda,  at  a  high  temperature  but  short  of 
ebullition,  with  finely  divided  sulphur.  The  sulphurous  acid  (SOJ  takes  an  ad- 
ditional eq.  of  sulphur,  becoming  hyposulphurous  (dithionous)  acid  (S^Oj), 
which  combines  Avith  the  soda  to  form  the  hyposulphite  (Na,0,Sj)^).  This  acid 
exists  only  in  combination;  and  its  salts  were  formerly  considered  simply  as 
sulphuretted  sulphites. 

Properties.  Hyposulphite  of  soda  is  in  large  colourless  transparent  crystals, 
of  a  mild,  saline,  sulphurous  taste,  freely  soluble  in  water,  and  insoluble  in  alco- 
hol. Its  solution  dissolves  chloride  of  silver  and  all  other  insoluble  compounds 
of  that  metal,  except  the  sulphuret,  and  that  resulting  from  the  decomposition 
of  a  silver  salt  by  light.  Though  without  action  on  iodide  of  potassium,  it  dis- 
solves iodine,  decomposes  iodic  acid  with  the  liberation  of  iodine,  and  destroys 
the  blue  colour  of  iodide  of  starch.  (Brande  and  Taylor.)  In  dissolving  iodine 
it  forms  with  it  iodide  of  sodium  and  tetrathionate  of  soda ;  as  represented  by 
the  formula  2(NaO,S30j)  +  I=NaI  +  NaO,S^Og.  It  dissolves  also  sulphate 
and  iodide  of  lead,  and  sulphate  of  lime  much  more  freely  than  water.  (Journ. 
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de  Pharm.,  Avril,  18C4,  p.  303.)  Itft  relations  to  iodine  render  it  valuable  &» 
a  inouna  of  estimating  the  (juautity  of  free  iodine,  for  which  purpose  it  in  UHcd 
in  the  IJr.  I'iiarniacopceia,  in  the  form  of  a  volumetric  solution.  In  consequence 
of  its  peculiar  solvent  properties  it  is  nmch  used  in  photography.  The  daguer- 
reotypists  employ  it  for  the  purpose  of  dissolving  the  sensitive  coating  of  iodide 
of  silver  from  the  plate,  after  the  action  of  the  light,  and  thus  fixing  the  image 
already  formed.  For  an  account  of  the  several  tests  of  this  salt,  the  reader  is 
referred  to  the  Chemical  News  (Dec.  12, 1803,  p.  283).  One  of  the  most  delicate 
is  that  of  iodine  and  starch.  The  blue  colour  produced  by  the  mixture  of  very 
small  quantities  of  these  two  substances  in  solution  is  instantly  discharged  by  a 
solution  containing  a  trace  of  the  hyposulphite.  Mr.  M,  Carey  Lea  has  dis- 
covered a  new  test  in  ruthenium.  When  a  solution  of  a  salt  of  this  metal,  made 
alkaline  with  ammonia,  is  boiled  with  the  hyposulphite,  it  gradually  becomes 
rose-coloured,  and  ultimately  of  a  rich  cartniue,  which  in  strong  solution  be- 
comes almost  black ;  and  then,  if  diluted,  the  shade  is  magnificent,  rivalling  the 
aniline  rf;d  in  richness.  (Am.  Journ.  of  Set.  and  Arts,  Sept.  1807,  p.  222.) 

Medical  Properties,  llyposulphite  of  soda  has  recently  come  into  use,  in 
consequence  of  its  extraordinary  powers  in  destroying  the  life  of  the  lower 
organic  beings,  such  as  have  been  found,  through  microscopic  investigation,  to 
infect  various  parts  of  the  human  system,  and  are  sometimes  the  cause  of  trou- 
blesome, if  not  serious  disease.  When  taken  internally  it  appears  to  have  deoxi- 
dizing powers,  probably  through  the  passage  of  the  hyposulphurous  into  sul- 
phuric acid.  It  has  been  found,  in  its  action  on  the  urine,  to  diminish  urea  and 
increase  uric  acid,  to  increase  the  sulphates,  and  to  cause  the  presence  of  sugar 
and  oxalic  acid  in  the  urine.  (Kletzin.sky,  Ann.  de  Therap.,  A.  D.  1800,  p.  109.) 
The  use  of  this  salt  has  been  suggested,  by  Dr.  G.  PoUi,  in  various  diseases 
supposed  to  be  dependent  on  the  presence  of  substances  in  the  blood  which 
act  as  ferments.  Along  with  its  destructive  action  on  microscopic  fungi,  it  has 
an  extraordinary  power  of  arresting  fermentation;  and  with  those  who  believe 
that  this  process  is  essentially  connected  with  organic  growths,  the  two  pro- 
perties may  be  considered  identical.  The  theory  is  plausible,  and  to  a  certain 
extent  is  supported  by  the  experiments  of  Dr.  Polli.  Low  febrile  and  malignant 
diseases,  purulent  infections,  and  the  contagious  exanthemata  are  included  ia 
the  category  referred  to ;  and  the  medicine  might  very  properly  be  tried  in 
these  affections,  in  connection  with  the  ordinary  remedies.  Many  reports 
have  been  made  of  its  favourable  influence  in  diseases  denominated  zymotic. 
In  the  U.  States  it  has  been  used  with  much  success  in  malarial  fevers.  Among 
others.  Dr.  W.  H.  Baxter,  of  Moscow,  Iowa,  seems  to  have  been  peculiarly 
successful,  having  given  the  remedy  exclusively  in  more  than  100  cases  of  in- 
termittent and  remittent  fever,  without  a  single  failure.  {Am.  J.  of  Med.  Sci., 
Oct.  1800,  p.  584.)  With  a  view  to  its  poisonous  influence  on  the  sarcina  ven- 
triculi  which  attends  yeasty  vomiting,  it  has  been  employed  in  that  complaint; 
and,  as  a  local  application,  it  may  be  used  in  all  the  parasitic  affections  of  the 
skin  and  mouth.  It  may  be  given  in  the  dose  of  from  ten  to  twenty  grains 
three  times  a  day,  simply  dissolved  in  water,  or  in  the  form  of  syrup.  For  ex- 
ternal use  a  drachm  may  be  dissolved  in  a  fluidounce  of  water.  As  the  effects 
of  this  salt  proceed  from  its  acid  constituent,  other  hyposulphites  may  be  em- 
ployed for  the  same  purposes ;  and  hyposulphite  of  lime  has  been  recommended. 
For  the  mode  of  preparing  the  latter  salt,  the  reader  is  referred  to  an  article 
in  the  Am.  Journ.  of  Pharm.  for  May,  1803  (p.  223).  W. 

SODiE  NITRAS.  Br. 
Nitrate  of  Soda. 

NaO.NOj.  A  native  salt,  purified  by  crystallization  from  water.  Br. 

This  salt,  called  also  cubic  nitre,  which  has  been  recognised  as  officinal  in 
the  British  Pharmacopoeia,  because  necessary  in  the  preparation  of  their  arse- 
niate  of  soda,  must  now  be  treated  in  this  part  of  the  Dispensatory,  which 
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embraces  all  the  strictly  officinal  medicines  recognised  as  such  in  the  U.  S.  or 
British  Pharmacopoeias.  We,  therefore,  bring  hither  the  following  article  by  the 
late  Dr.  Bache  from  the  third  part  of  the  work,  where  it  has  long  held  a  place. 

Nitrate  of  soda  is  imported  from  S.  America,  where  it  is  found  naturally  in 
the  desert  of  Atacama  and  elsewhere  in  Peru,  forming  beds  of  vast  extent. 
Attempts  were  made  between  1820  and  1830  to  export  it  to  England  and  the 
United  States;  but  the  cargoes  were  unsalable.  Soon  afterwards,  however,  its 
value  became  known;  so  that  at  present  large  quantities  are  exported  from 
Peru,  being  consumed  in  the  manufacture  of  sulphuric  and  nitric  acids,  and  as 
a  fertilizer.  The  salt  has  also  been  found  largely  in  Brazil,  in  the  Province  of 
Bahia,  near  the  river  San  Francisco.  (Am.  Journ.  of  Pharm.,  Nov.  1861,  p, 
502.)  For  a  particular  account  of  the  nitrate  of  soda  deposits  of  Peru,  in  a 
commercial  point  of  view,  see  Ibid.,  March,  1862,  p.  263. 

The  crude  salt,  as  it  comes  from  Peru,  is  in  saline  lumps,  rather  soft  and 
friable,  and  damp  on  the  surface.  It  is  distinguished  into  varieties  according 
to  its  colour  and  state  of  aggregation,  as  white  compact,  yellow,  gray  compact, 
gray  crystalline,  white  crystalline,  and  varies  very  much  in  purity,  containing 
from  85  to  only  20  per  cent,  of  the  pure  salt.  Some  of  the  varieties  contain 
iodine.  The  impurities  consist  of  common  salt,  sulphate  and  carbonate  of  soda, 
and  chloride  of  calcium.  Occasionally  borate  of  lime,  associated  with  borate  of 
soda,  is  found  under  the  beds  of  the  nitrate. 

Arrangements  have  been  made  for  treating  the  crude  nitrate,  so  as  to  de- 
liver it  to  commerce  in  a  state  of  great  purity.  Exposure  of  the  mineral  to  an 
open  fire,  which  seems  to  have  been  first  employed,  has  been  entirely  super- 
seded by  mechanical  methods  aided  by  steam,  to  prepare  it  for  the  subsequent 
steps  of  solution,  crystallization,  and  desiccation.  The  Peruvian  nitre,  prepared 
by  the  "Nitre  Association  of  Tarapaca,"  the  province  in  which  the  mineral  ex- 
ists, never  contains  more  than  0  5  or  0  667  per  cent,  of  impurities.  It  is  white, 
peai-ly,  dry,  and  light;  and  does  not  require  to  be  refined  for  the  practical  uses 
to  which  it  is  applied.   (Thiercelin,  Journ.  de  Pharm.,  Juin,  1868,  p.  439.) 

Nitrate  of  soda,  when  pure,  is  a  white  salt,  crystallizing  in  rhomboidal  prisms, 
and  having  a  sharp,  cooling,  and  bitter  taste.  It  attracts  moisture  slightly  from 
the  air,  and  dissolves  in  about  twice  its  weight  of  water,  at  60°.  Like  nitrate 
of  potassa,  it  deflagrates  when  thrown  on  the  fire;  but  is  distinguished  by  giv- 
ing rise  to  an  orange-yellow  flame,  and  by  the  rhomboidal  shape  of  its  crystals, 
those  of  nitre  being  long  six-sided  prisms.  According  to  the  Br.  Pharmacopoeia, 
it  evolves  ruddy  flames  when  warmed  in  a  test  tube  with  sulphuric  acid  and 
copper  wire.  "  The  solution  gives  no  precipitate  with  nitrate  of  silver  or  chloride 
of  barium"  {Br.),  indicating  the  absence  of  chlorides,  carbonates,  and  sulphates. 

Medical  Uses.  This  salt  has  been  praised  as  a  remedy  in  dysentery  by  two 
German  physicians,  Drs.  Yelsen  and  Meyer,  given  in  the  quantity  of  from  half 
an  ounce  to  an  ounce  in  the  course  of  the  day,  dissolved  in  gum-water,  or  other 
mucilaginous  liquid.  It  has  been  used  with  success  in  the  same  disease  by  Dr. 
Rademacher,  of  Vienna,  who  recommends  it  in  a  number  of  other  diseases 
having  nothing  in  common.  (Ami.  de  Therap.,  1854.)  Dr.  J.  B.  Brown  also 
bears  very  emphatic  testimony  to  the  value  of  nitrate  of  soda  as  a  speedy  and 
safe  remedy  in  dysentery  and  dysenteric  diarrhoea.  (Charleston  Med.  Journ'., 
May,  1854,  p.  398;  from  North-Western  Med.  and  Surg.  Journ.) 

Off.  Prep.  Sodse  Arsenias,  Br.  B. 

SOD^  SULPHAS.  U.S.,  Br. 
Sulphate  of  Soda. 

NaO,S03-f  lOHO.  ^^* 

Vitriolated  soda,  Glauber's  salt;  Sulfate  de  sonde,  J^r.;  Schwefelsaures  N'atron,  Glau- 
bersalz.  Germ.;  Solfato  di  soda,  Ital.;  Sulfato  de  soda,  Sal  de  Glaubero,  Span. 

Sulphate  of  soda,  in  small  quantities,  is  extensively  diffused  in  nature,  and 
is  obtained  artificially  in  several  chemical  operations.     It  exists  in  solution  in 


PART  I.  Sodse  Sulphas.  825i 

many  minoral  sprinfj^s,  ainon;^  which  may  bo  mentioned  those  of  Cheltenham 
and  Ciirlshaji;  and  it  is  found  combined  witii  sulphate  of  lime,  constilutinif  a 
distinct  mineral.  Many  ponds  containiiifj:  this  salt  are  found  in  the  country  be- 
tween Santa  Fe  and  the  head-waters  of  the  Arkansas,  and  on  the  route  to 
the  Rocky  Mountains.  The  water  in  one  of  these  ponds  forms  a  sohition  so 
highly  concentrated  that,  in  dry  weather,  the  salt  crystallizes  on  the  surface  to 
the  depth  of  several  inches,  so  as  to  have  the  appearance  of  limpid  ice.  {Am. 
Journ.  of  Pharm.,  xii.  110.)  As  an  artificial  product,  it  is  formed  in  the  pro- 
cesses for  obtaininj^  muriatic  acid  and  chlorine,  and  in  the  preparation  of  muriate 
of  ammonia  from  sulphate  of  ammonia  and  common  salt.  It  may  also  be  pro* 
cured  from  sea-water,  in  which  its  ingredients  are  present. 

Immense  quantities  of  sulphate  of  soda  are  made  by  decomposing  common 
salt  by  sulphuric  acid,  in  the  manufacture  of  8oda-a.sh  and  carbonate  of  soda; 
and,  so  far  from  the  generated  muriatic  acid  being  a  product  of  value,  its  ab- 
sorption in  a  convenient  way,  so  as  to  avoid  the  nuisance  of  its  escape  into  the 
atmosphere  in  a  gaseous  state,  is  an  object  of  importance  to  the  manufacturer. 
(See  Acidum  Muriaticum.)  MM.  Thomas,  Dellis.se,  and  Boucard  have  pro- 
posed a  new  process  for  preparing  sulphate  of  soda,  by  double  decomposition 
between  chloride  of  sodium  and  sulphate  of  iron.  This  process  avoids  the  pro- 
duction of  muriatic  acid  vapours,  and  is  said  to  furnish  a  cheap  salt. 

The  residue  of  the  process  for  obtaining  chlorine,  by  the  action  of  sulphuric 
acid  and  deutoxide  of  manganese  on  common  salt,  is  a  mixture  of  sulphate  of 
soda  and  sulphate  of  protoxide  of  manganese.  (See  Ghlorinii  Liquor.)  Large 
(juantities  of  this  residue  are  formed  in  manufacturing  chlorinated  lime  (bleach- 
ing salt) ;  and  the  sulphate  of  soda  in  it,  roughly  purified,  supplies  a  part  of  the 
consumption  of  this  salt  in  making  soda-ash  and  carbonate  of  soda. 

The  process  for  obtaining  muriate  of  ammonia  from  sulphate  of  ammonia  and 
common  salt,  forms  another  source  of  sulphate  of  soda.  By  double  decomposi- 
tion, sulphate  of  soda  and  muriate  of  ammonia  are  formed ;  and  by  exposing  the 
mixed  salts  to  heat,  the  muriate  of  ammonia  sublimes,  and  the  sulphate  of  soda 
remains  behind.  (See  Ammonise  Murias.) 

In  some  of  the  Northern  States,  a  portion  of  Glauber's  salt  is  procured  from 
sea-water  in  the  winter.  The  circumstances  under  which  it  is  formed  have  been 
explained  by  Mr.  D.  B.  Smith,  of  this  city.  The  constituents  of  several  salts  exist  ^ 
in  sea-water,  and  the  binary  order  in  which  these  constituents  will  precipitate, 
upon  evaporation,  depends  on  the  temperature.  During  the  prevalence  of  rigor- 
ous cold,  sulphate  of  soda  is  the  least  soluble  salt  which  can  be  formed  out  of 
the  acids  and  bases  present,  and  consequently  separates  in  the  form  of  crystals. 

Properties.  Sulphate  of  soda  is  a  colourless  salt,  possessing  a  cooling,  nau- 
seous, bitter  ta.ste,  and  crystallizing  with  great  facility  in  six-sided  striated 
prisms.  When  recently  prepared,  it  is  beautifully  transparent ;  but  by  exposure 
to  the  air  it  effloresces,  and  the  crystals- become  covered  with  an  opaque  white 
powder.  By  long  exposure  it  undergoes  complete  efflorescence,  and  falls  into 
powder  with  loss  of  more  than  half  its  weight.  It  is  soluble  in  three  times  its 
weight  of  cold  water,  and  in  its  own  weight  of  boiling  water,  but  is  insoluble  in 
alcohol.  A  supersaturated  solution  of  sulphate  of  soda  will  remain  without 
ci*ystallizing  at  ordinary  temperatures,  even  though  containing  several  times 
the  weight  of  the  salt  that  will  be  dissolved  at  the  same  degree  of  heat.  {Gay- 
Lussac.)  But  the  solution  instantly  forms  into  a  crystalline  mass  upon  adding 
to  it  a  fragment  of  the  same  salt  crystallized,  or  other  substances  that  have 
been  exposed  to  the  air,  or  upon  abruptly  placing  it  in  contact  with  the  air. 
M.  D.  Gernez  appears  to  have  proved  that  in  each  instance  the  cause  of  crys- 
tallization is  the  same,  namely  sulphate  of  soda  containing  10  eqs.  of  water; 
and  where  the  crystal  itself  is  not  added,  the  result  is  owing  to  sulphate  of 
soda  existing  in  the  air.  (See^m.  Journ.  of  F harm.,  Sept.  1865,  p.  379.)  Sub- 
jected to  heat,  it  dissolves  in  its  water  of  crystallization,  then  dries,  and  after- 
wards, by  the  application  of  a  red  heat,  melts,  with  the  loss  of  55^  per  cent, 
of  its  weight.  Occasionally  it  contains  an  excess  of  acid  or  alkali,  which  may 
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be  discovered  by  litmus  or  turmeric  paper.  Common  salt  may  be  detected  by 
sulphate  of  silver ;  that  of  iron  by  ferrocyanide  of  potassium  or  tincture  of  galls. 
This  salt  is  not  subject  to  adulteration.  It  is  incompatible  with  carbonate  of 
potassa,  chloride  of  calcium,  the  salts  of  baryta,  acetate  and  subacetate  of  lead, 
and  with  nitrate  of  silver  if  the  solutions  are  strong.  It  consists  of  one  eq.  of 
sulphuric  acid  40,  one  of  soda  BIS,  and  ten  of  water  90  =  161-3. 

Medical  Properties  and  Uses.  Sulphate  of  soda,  in  doses  of  from  half  an 
ounce  to  an  ounce,  is  an  efficient  cathartic;  in  smaller  doses,  an  aperient  and 
diuretic.  When  in  an  effloresced  state,  the  dose  must  be  reduced  one-half,  on 
account  of  its  having  lost  about  one-half  of  its  weight  in  water.  Prof.  Buckheim 
has  ascertained,  by  experiment,  that  the  ingestion  of  this  salt  causes  an  increase 
of  sulphates  in  the  urine,  especially  if  its  purgative  action  be  delayed  or  pre- 
vented by  other  medicines.  These  results  were  not  affected  by  the  quantity  of 
water  taken  with  the  salt.  Sulphate  of  soda  is  much  less  used  than  formerly, 
having  been  almost  entirely  superseded  by  sulphate  of  magnesia,  which  is  less 
disagreeable  to  take.  Its  nauseous  taste,  however,  may  be  disguised  by  the  ad- 
mixture of  a  little  lemon-juice  or  cream  of  tartar,  or  the  addition  of  a  few  drops 
of  sulphuric  acid.  It  is  an  ingredient  in  the  artificial  Cheltenham  salt.  (See  Fart 
III.)  A  new  application  of  sulphate  of  soda  has  recently  been  made  by  M.  D. 
de  Luca,  of  Naples,  who  has  found  it  remarkably  efficient  in  removing  stains 
or  opacity  of  the  cornea,  which  he  supposes  it  to  do  by  its  property  of  dissolv- 
ing albumen,  which  in  a  coagulated  state  is  the  frequent  cause  of  the  opacity. 
He  employed  at  first  a  cold  saturated  solution  of  the  salt,  but,  not  finding  it  to 
act  with  the  desired  rapidity,  he  substituted  the  powdered  crystals,  letting  fall 
pinches  of  the  powder  on  the  globe  of  the  eye ;  the  head  being  placed  horizon- 
tally. Under  this  treatment  the  stains  of  the  cornea  begin  to  disappear  in  a 
few  days.  The  application  may  be  made  twice  a  day.  The  patient  experiences 
an  agreeable  feeling  of  coolness,  as  the  salt  dissolves  in  the  liquids  of  the  eye. 
{Journ.  de  Pharm.  et  de  Chim.,  Sept.  1867,  p.  188.)  The  only  use  of  sulphate 
of  soda  in  the  arts  is  to  make  carbonate  of  soda,  and  as  an  ingredient  in  some 
kinds  of  glass.  It  has  no  officinal  preparations.  B. 

SOD.^  SULPHIS.  U.S. 

Sulphite  of  Soda. 

This  salt  was  first  adopted  as  officinal  in  the  present  edition  of  the  U.  S.  Phar- 
macopoeia. It  may  be  prepared  by  passing  sulphurous  acid  into  a  solution  of 
carbonate  of  soda,  and  evaporating  out  of  contact  of  the  air.  The  sulphurous 
acid  unites  with  the  soda  of  the  carbonate,  to  form  the  sulphite  of  soda,  and  the 
carbonic  acid  escapes.  After  sufficient  concentration,  the  solution  is  allowed  to 
cool,  and  the  salt  crystallizes. 

Properties.  Sulphite  of  soda  is  in  the  form  of  white  prismatic  crystals,  solu- 
ble in  four  parts  of  cold,  and  less  than  their  weight  of  boiling  water.  Sulphuric 
acid  added  to  the  solution  gives  rise  to  a  smell  of  burning  sulphur,  owing  to 
the  escape  of  sulphurous  acid;  and  the  liquid  remains  transparent,  indicatmg 
the  absence  of  lime.  Sulphite  of  soda  consists  of  one  eq.  of  soda,  one  of  sulphu- 
rous acid,  and  three  of  water  (NaO,SOj  -f  3H0).  The  salt  should  be  kept  in  bot- 
tles well  stopped;  as  it  gradually  changes  on  exposure  into  sulphate  of  soda. 

Medical  Uses.  Sulphite  of  soda  has  been  used  in  cases  of  yeasty  vomiting 
with  remarkable  success.  The  matter  vomited  in  these  cases  has  a  yeasty  appear- 
ance on  the  surface,  and  is  generally  found  to  contain,  when  examined  by  the 
microscope,  two  microscopic  fungi,  called  sarcina  ventriculiandtorulacerevisiae. 
The  remedy  was  first  used  at  the  suggestion  of  Prof.  Graham,  of  London,  who 
supposed  that  the  sulphurous  acid,  necessarily  extricated  from  the  salt  in  the 
stomach  by  the  acid  of  the  yeasty  matter,  would  destroy  the  parasites.  Dr.  Dobie, 
of  Edinburgh,  has  reported  two  cases  of  yeasty  vomiting,  occurring  under  his 
observation,  in  which  the  disease  was  immediately  checked  by  the  sulphite.  In 
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one  of  the  cases  the  vomited  matter  contained  an  enormous  quantity  of  the 
torulu,  without  sarciniB.  (Ed.  MonUdyJouni.,  xiv,  574.)  Dr.  Aslrie,  an  Italian 
phy.sic'ian,  has  proposed  this  salt  as  a  remedy  for  tlie  constitutional  effects  of 
nicrcury,  when  used  in  e.xcesa,  on  the  ground  that  it  has  the  power  of  rendering 
the  nu'tal  soluble.  The  dose  of  sulphite  of  soda  is  a  drachm  three  times  a  day. 

Sulphiteofsodais  sometimes  used  locally, especially  in  that  species  of  aphthous 
sore-mouth  which  is  attributed  to  a  parasitic  vegetable.  The  wash  may  be  made 
of  a  drachm  of  the  salt  to  a  fluidounce  of  water.  The  acid  secretions  of  the  mouth 
extricate  the  sulphurous  acid,  which  kills  the  parasite.  It  is  said  that  the  solu- 
tion acts  with  surprising  rapidity,  a  single  application  of  it  sometimes  removing 
the  disease  in  24  hours.  From  what  has  been  said  it  is  evident  that  sulphite  of 
soda  as  a  remedy  is  equivalent  to  sulphurous  acid ;  since  its  employment,  whether 
internally  or  externally,  is  always  attended  with  the  extrication  of  this  acid. 
(See  Acidum  Sulphurosum,  Part  II.)  B. 

Since  the  experiments  of  Dr.  Polli,  referred  to  in  page  823,  sulphite  of  soda 
has  been  employed  to  a  considerable  extent  internally  in  reference  to  its  anti- 
zymotic  properties;  the  supposition  being  that,  as  it  suppresses  fermenta- 
tion out  of  the  body,  it  may  have  a  similar  effect  on  analogous  changes  pre- 
sumed to  occur  in  the  blood,  and  thus  promote  a  cure.  It  is  not  necessary  to 
adopt  the  theory  of  organized  agents  as  essential  to  fermentation ;  so  that 
the  non-discovery  of  such  agents  in  the  blood  by.  the  microscope  cannot  be 
admitted  as  evidence  against  the  mode  of  operation  referred  to,  namely  as  an 
antizymotic  action.  Some  experiments  of  Mr.  M.  Carey  Lea  tend  to  confirm 
this  view.  (Am.  Journ.  of  Med.  Sci.,  Jan.  1865,  p.  843.)  Mr.  Lea  found  that 
the  sulphites,  though  to  a  considerable  extent  changed^into  sulphates,  and  ap- 
pearing as  such  in  the  urine,  yet,  when  taken  in  a  certain  amount  and  for  a 
certain  time,  they  in  part  pass  unaltered,  and  are  found  as  sulphites  in  the 
urine  ;  proving  incontestably  that  they  must  exist,  at  least  to  the  same  extent, 
in  the  blood,  and  may,  therefore,  exercise  their  antizymotic  powers  on  that  fluid. 
In  a  communication  by  Dr.  W.  F.  Atlee  (Ibid.  p.  82),  an  account  is  given  of  two 
cases  of  purulent  infection  of  a  very  serious  character,  both  of  which  recovered 
under  the  use  of  the  bisulphite  of  soda,  in  one  of  which  8  grains  were  given 
every  twO  hours,  in  the  other  20  grains  as  often ;  the  bisulphite  being  under- 
stood to  operate  on  the  same  principle  as  the  sulphite;  and  both  by  the  sul- 
phurous acid  they  contain.  Indeed,  all  the  alkaline  compounds  of  the  sulphu- 
rous acids,  including  sulphites,  bisulphites,  and  hyposulphites,  may  be  con- 
sidered therapeutically  in  the  same  category,  all  operating,  as  is  supposed, 
whether  generally  or  locally,  through  their  antizymotic  effects,  with  little 
other  influence,  in  the  doses  ordinarily  given,  on  the  system  or  its  functions, 
than  that  of  the  refrigerant  salts.  Indeed,  as  has  been  stated,  they  are  in  great 
measure  converted  into  sulphates.  In  the  choice  of  them,  consequently,  one 
is  preferred  to  another  from  causes  independent  of  their  antizymotic  character. 
While,  therefore,  in  speaking  of  their  therapeutical  action,  we  may  treat  of 
them  together,  each  one  requires  a  distinct  consideration  as  regards  its  sen- 
sible and  physical  properties,  preparation,  and  mode  of  exhibition.  In  this 
way  they  are  treated  of  severally  in  this  work,  each  in  a  place  corresponding 
with  the  alphabetical  position  and  its  recognition  or  non-recognition  in  the 
officinal  catalogues.  The  diseases  in  which  those  medicines  have  been  recom- 
mended are  purulent  infection  of  whatever  origin,  malignant  pustule,  hospital 
gangrene,  erysipelas  and  other  exanthematous  fevers,  malarial  and  miasmatic 
fevers,  and  in  One  all  diseases  which  may  be  supposed  to  depend  on  absorbed 
poisons  not  acting  on  thetissues,  but  by  a  species  of  fermentation.  In  the  present 
state  of  our  knowledge  on  this  point,  all  conclusions  not  dependent  on  actual 
experience  must  be  considered  as  purely  speculative ;  and,  while  many  cases 
may  be  adduced  from  the  journals  of  highly  favourable  effects,*  yet  the  op- 

*  A  case  of  severe  rattlesnake  poisoning  is  reported  by  Dr.  G.  M.  Staples,  of  Dubuque, 
Iowa,  in  which  recovery  took  place  under  the  use  of  bisulphite  of  soda,  in  doses  of  a 
scruple  every  half  hour  for  four  hours,  then  every  hour  for  six  hours,  then  every  two 


828  Sodse  SulpMs. — Sodii  Chloridum.  part  i. 

posing  testimony  is  probably  still  stronger,  and  the  tendency  seems  to  be  on 
the  whole  unfavourable.  Thus,  Semmola  states,  with  much  positiveness,  that 
the  results  from  the  sulphites  are  completely  negative  in  typhus,  scarlatina, 
measles,  marsh  fevers,  syphilis,  malignant  pustules,  and  purulent  infection. 
{Ann.  de  TJierap.,  ISQ5,  p.  170.)  With  such  conflicting  sentiments  the  practi- 
tioner will  be  fully  justified  in  deciding  for  himself  whether  to  employ  them  ; 
for  there  is  this  extraordinary  fact  which  may  be  urged  in  their  favour,  that, 
if  they  do  no  good,  they  are  not  likely,  in  the  doses  ordinarily  used,  to  do  much 
harm. 

Locally  applied,  there  seems  to  be  no  doubt  that  the  sulphites  and  other  sub- 
stances of  this  class  are  often  very  useful.  Besides  the  application  to  the  throat 
or  sore-mouth  of  infants  above  mentioned,  they  have  been  found  extremely 
useful  in  controlling  suppurative  ulcers,  and  all  suppurative  affections  of  the 
raucous  membranes,  as  of  the  urinary  passages,  the  bronchial  tubes,  and  the 
ahmentary  canal,  in  which  there  is  reason  to  think  that  the  local  affection  is 
sustained  by  zymotic  influence  or  invisible  organisms,  and  in  which  purulent 
infection  of  the  blood  may  be  produced  by  the  same  cause.  They  appear  almost 
to  act  as  specifics  in  such  cases.  At  a  certain  stage  of  cancer  of  the  womb 
they  operate  usefully  in  the  same  way,  by  obviating  the  effects  of  putrid  fer- 
mentations. For  these  various  purposes  the  sulphite  of  soda  may  be  used  in 
solution  in  the  proportion  of  one  part  of  the  salt  to  10  of  water,  whenever  it 
is  to  be  used  as  a  lotion,  dressing  for  wounds,  inhalation  by  the  atomizer,  &c. 
When  it  may  be  desirable  to  employ  it  as  a  cataplasm,  it  may  be  dissolved,  in 
the  same  proportion  or  rather  larger,  in  glycerin,  and  the  solution  thickened 
with  powdered  starch.  W. 

SODII  CHLORIDUM.  U.S.,  Br. 

Chloride  of  /Sodium.   Common  Salt. 

Muriate  of  soda,  Sea  salt,  Common  salt ;  Chlorure  de  sodium,  Hydro-chlorate  de  soude, 
Sel  marin,  Fr.;  Chlornatrium,  Kochsalz,  Qerm.;  Salt,  Dan.,Swed.;  Chloruro  di  sodio,  Sal 
commune,  ItaL;  Sal,  Span. 

This  mineral  production,  so  necessary  to  mankind,  is  universally  distributed 
over  the  globe,  and  is  the  most  abundant  of  the  native  soluble  salts.  Most  ani- 
mals have  an  instinctive  relish  for  it;  and,  from  its  frequent  presence  in  the 
solids  and  fluids  of  the  animal  economy,  it  may  be  supposed  to  perform  an 
important  part  in  assimilation  and  nutrition. 

Natural  State.  Common  salt  exists  in  nature,  either  in  the  solid  state  or  in 
solution.  In  the  solid  state,  called  rock  salt,  fossil  salt,  and  sal  gemmse,  it  is 
often  found  forming  extensive  beds,  and  even  entire  mountains,  from  which  it 
is  extracted  in  blocks  or  masses  by  mining  operations.  Its  geological  position 
is  very  constant,  occurring  almost  invariably  in  secondary  formations,  associated 
with  clay  and  gypsum.  In  solution  it  occurs  in  certain  springs  and  lakes, 
and  in  the  waters  of  the  ocean.  The  principal  salt  mines  are  found  in  Poland, 
Hungary,  and  Russia;  in  various  parts  of  Germany,  particularly  the  Tyrol; 
in  Cheshire,  England;  in  Spain;  in  various  parts  of  Asia  and  Africa;  in  the 
island  of  St.  Domingo  ;♦  and  in  Peru,  and  other  countries  of  South  America. 
With  the  exception  of  a  remarkable  bed  of  rock  salt  in  the  island  of  Petite 
Anse,  in  Vermillion  Bay,  on  the  coast  of  Louisiana,  there  are  in  the  United 
States  no  salt  mines  east  of  the  Rocky  Mountains ;  but  there  are  numerous  salt 

hours  for  twelve  hours,  and  lastly  every  four  hours.  Other  remedies  were  employed  at 
the  same  time;  and  it  is  impossible  to  determine  how  much  of  the  result  was  ascribable 
to  the  bisulphite.  At  all  events,  the  experience  in  this  case  was  sufficiently  encouraging 
to  justify  the  use  of  the  same  remedy  in  similar  cases  hereafter.  [Med.  and  Surg.  Rc' 
porter,  Oct.  28,  1865,  p.  279.) — Note  to  the  thirteenth  edition. 

*  This  deposit  is  on  the  south  side  of  the  island,  and  is  said  to  form  a  mountain  6  miles 
long,  from  half  a  mile  to  a  mile  broad,  and  from  400  to  500  feet  high.  The  salt  in  its 
crude  state  contains  96-79  per  cent,  of  pure  chloride  of  sodium.  {Am.  Journ.  of  Pharm., 
Sept.  1865,  p.  395;  from  Am.  Druggists^  Circular.) — Note  to  the  thirteenth  edition. 
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Bpriiijfs,  which  either  flow  naturally,  or  are  produced  artificially  by  sinking  wells 
to  various  depths  in  places  where  salt  is  known  to  exist.*  These  are  found 
principally  in  Missouri,  Kentucky,  Illinois,  Ohio,  Michijj^an,  Pennsylvania,  Vir- 
ginia, and  New  York,  In  the  last-mentioned  State  tlie  springs  are  the  most 
productive;  the  chief  ones  being  situated  at  Salina,  Montezuma,  and  Galen. 
In  Virginia  an  important  salt  region  exists,  extending  fifteen  njiles  on  both 
aides  of  the  Great  Kanawha  river.  Rock  salt  is  always  transparent  or  trans- 
lucent; but  it  often  exhibits  various  colours,  such  as  red,  yellow,  brown,  violet, 
blue,  «fcc.,  which  are  supposed  to  be  derived  from  iron  and  manganese. 

Extraction.  Mines  of  salt  are  worked  in  two  ways.  When  the  salt  is  pure 
it  is  merely  dug  out  in  blocks  and  thrown  into  commerce.  When  impure  it  is 
dissolved  in  water,  and  extracted  afterwards  from  the  solution  by  evaporation. 
When  the  salt  is  naturally  in  solution,  the  mode  of  extraction  depends  upon  the 
strength  of  the  brine,  and  the  temperature  of  the  place  where  it  is  found.  When 
the  water  contains  from  14  to  15  per  cent,  of  the  salt,  it  is  extracted  by  evapora- 
tion in  large  iron  boilers.  If,  however,  it  contains  only  2,  3,  4,  or  5  percent., 
the  salt  is  obtained  in  a  different  manner.  If  the  climate  is  warm  it  is  procured 
by  spontaneous  evaporation,  effected  by  the  heat  of  the  sun ;  if  temperate,  by  a 
peculiar  mode  of  evaporation  to  be  mentioned  presently,  and  the  subsequent 
application  of  artificial  heat. 

Sea-water  is  a  weak  saline  solution,  containing  2*7  per  cent,  of  common  salt, 
which  is  extracted  by  the  agency  of  solar  heat  in  warm  countries.  Salt  thus 
obtained  is  called  bat/  salt.  The  extraction  is  conducted  in  Europe  principally 
on  the  shores  of  the  Mediterranean,  the  waters  of  which  are  Salter  than  those  of 
the  open  ocean.  The  mode  in  which  it  is  performed  is  by  letting  the  sea-water 
into  shallow  dikes,  lined  with  clay,  and  capable,  after  having  been  filled,  of  being 
shut  off  from  the  sea.  In  this  situation  the  heat  of  the  sun  gradually  concen- 
trates the  water,  and  the  salt  is  deposited.  In  temperate  climates,  weak  brines 
are  first  concentrated  in  buildings  called  graduation  houses.  These  are  rough 
wooden  structures  open  on  the  sides,  ten  or.  eleven  yards  high,  five  or  six  wide, 
and  three  or  four  hundred  long,  and  containing  an  oblong  pile  of  brushwood 
somewhat  smaller  than  the  building  itself.  The  brine  is  pumped  up  into  troughs 
full  of  holes,  placed  above  the  brushwood,  upon  which  it  is  allowed  to  fall ;  and 
in  its  descent  becomes  minutely  divided.  This  operation,  by  greatly  increasing 
the  surface  of  the  brine,  promotes  its  evaporation ;  and,  being  repeated  several 
times,  the  solution  is  at  last  brought  to  the  requisite  degree  of  strength  to  per- 
mit of  its  final  concentration  in  iron  boilers  by  artificial  heat. 

Properties.  Chloride  of  sodium  is  white,  without  odour,  and  of  a  peculiar 
taste  called  saline.  It  is  usually  crystallized  in  cubes;  but  by  hasty  evaporation 
it  often  assumes  the  form  of  hollow  quadrangular  pyramids.  When  pure  it  un- 
dergoes no  change  in  the  air;  but,  when  contaminated  with  chloride  of  magne- 
sium, as  not  unfrequently  happens,  it  is  deliquescent.  Water  at  54°  F,  dissolves 
36  per  cent,  of  this  salt,  and  at  the  boiling  temperature,  40  percent.  (Fehling.) 
It  is  but  sparingly  soluble  in  alcohol.  One  hundred  parts  of  this  liquid  (sp.  gr. 
0815)  dissolve,  at  the  temperature  of  59°,  only  0-174  parts  of  common  salt. 
(li.  Wagner.)  Exposed  to  a  gradually  increasing  heat,  it  first  decrepitates  from 
the  presence  of  interstitial  moisture,  next  melts,  and  finally  volatilizes  in  white 
fumes  with  but  partial  decomposition.  (Mulder,  Joxirn.  de  Pharm.  et  de  Chim., 
4e  ed.,  iii.  390.)  It  is  decomposed  by  several  of  the  acids,  particularly  the  sul- 
phuric and  nitric,  which  disengage  vapours  of  muriatic  acid  ;  by  carbonate  of 
potassa  with  the  assistance  of  heat ;  and  by  the  nitrates  of  silver  and  protox- 
ide of  mercury. 

Several  varieties  of  common  salt  are  distinguished  in  commerce;  as  staved 

*  Rock  salt  in  Nevada.  In  an  extract  from  a  letter,  dated  at  Virginia  City,  in  the  new 
State  of  Nevada,  adjoining  California,  published  in  oneof  our  daily  papers  [Noi'th  Ameri- 
can and  United  States  Oaz.,  Nov.  2, 1864),  it  is  said  that,  near  Carson  River,  in  that  State, 
a  basin  of  common  salt  had  been  discovered,  five  miles  square  in  extent,  and  fourteen 
feet  in  thickness.  The  salt  is  said  to  be  very  pure,  hard,  and  as  clear  as  crystal,  and  capa- 
ble of  being  mined  with  great  facility.  {Note  to  the  twelfth  edition.) 
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salt,  fishery  salt,  bay  salt,  &c.;  but  they  are  characterized  by  the  size  and  com- 
pactness of  the  grains,  rather  than  by  any  difference  in  composition. 

Composition.  Common  salt,  in  its  pure  state,  consists  of  one  eq.  of  chlorine 
35-5,  and  one  of  sodium  23'3  =  58'8.  It  contains  no  water  of  crystallization. 
When  in  solution  it  is  by  some  supposed  to  become  muriate  of  soda,  in  conse- 
quence of  the  decomposition  of  water,  the  hydrogen  and  oxygen  of  which  are 
alleged  to  convert  the  chlorine  and  sodium  into  muriatic  acid  and  soda.  The 
common  salt  of  commerce,  besides  pure  chloride  of  sodium,  contains,  generally 
speaking,  insoluble  matter,  and  usually  more  or  less  of  the  sulphates  of  lime 
and  magnesia,  and  chlorides  of  calcium  and  magnesium.  When  pure  it  is  not 
precipitated  by  carbonate  of  soda,  chloride  of  barium,  or  ferrocyanide  of  potas- 
sium. Chloride  of  calcium  is  generally  present  in  very  small  amount;  but  the 
chloride  of  magnesium  sometimes  amounts  to  28  parts  in  1000.  Sulphate  of 
lime  is  usually  present;  constituting  variously  from  1  to  23^  parts  in  1000 ;  and 
sulphate  of  magnesia  is  sometimes  present  and  sometimes  absent.  To  separate 
the  earths,  a  boiling  solution  of  carbonate  of  soda  must  be  added,  as  long  as 
any  precipitate  is  formed.  The  earths  will  fall  as  carbonates,  and  must  be  sepa- 
rated by  filtration,  and  the  sulphate  of  soda  and  chloride  of  sodium,  resulting 
from  the  double  decomposition,  will  remain  in  solution.  The  sulphate  of  soda 
may  then  be  decomposed  by  the  cautious  addition  of  chloride  of  barium,  which 
will  generate  chloride  of  sodium  and  insoluble  sulphate  of  baryta. 

Medical  Properties,  &c.  Chloride  of  sodium,  in  small  doses,  acts  as  a  stimu- 
lant tonic  and  anthelmintic;  in  larger  ones  as  a  purgative  and  emetic.  It  cer- 
tainly promotes  digestion,  and  the  almost  universal  animal  appetency  for  it 
proves  it  to  be  a  salutary  stimulus  in  health.  From  the  experiments  of  Prof. 
Buckheim,  it  appears  that  common  salt  quickl}^  passes  into  the  blood,  and  is 
thrown  off  in  greater  part,  in  six  hours,  by  the  kidneys.  The  portion  not  found 
in  the  urine  and  feces  is  probably  appropriated  to  the  uses  of  the  economy. 
According  to  the  experiments  of  M.  Plouviez,  made  upon  himself,  at  intervals, 
during  twenty-five  months,  a  saline  regimen  has  the  effect  of  increasing  the 
weight  and  strength  of  the  body.  He  began  with  a  teaspoonful  daily,  which 
he  increased  to  a  tablespoonful,  continuing  to  take  this  dose  for  a  period  of 
three  or  four  months.  The  regimen  appeared  to  produce  plethora.  The  blood, 
analyzed  while  under  the  full  effects  of  the  salt,  was  found  to  contain  more  of 
the  corpuscles  and  salts,  but  less  of  the  albumen  and  water. 

Common  salt  has  been  used  with  good  effect  by  a  number  of  practitioners  as 
a  remedy  in  intermittent  fever.  This  practice  is  said  to  have  been  long  followed 
in  Hungary.  In  1850  it  was  brought  to  the  notice  of  the  profession  by  M. 
Scelle-Mondezert,  of  Charenton,  on  whose  results  M.  Piorry  reported  favoura- 
bly. Since  then  the  power  of  common  salt  as  an  antiperiodic  has  been  attested 
by  Dr.  Lattimore  of  New  York,  Dr.  Hutchinson  of  Brooklyn,  Dr.  Moroschkin 
of  Russia,  and  others.  In  some  cases,  observed  by  M.  Piorry,  the  spleen  rapidly 
diminished  in  size.  It  is  not  alleged  to  be  equal  to  quinia ;  but,  while  it  cures 
many  cases,  it  has  the  merit  of  cheapness.  The  dose  is  from  eight  to  twelve 
drachms,  given  in  divided  doses  during  the  apyrexia.  It  is  best  administered 
in  mucilage  of  slippery  elm,  or  in  coffee. 

On  the  sudden  occurrence  of  haemoptysis,  common  salt  is  usefully  resorted  to 
as  a  styptic,  in  the  dose  of  a  teaspoonful,  taken  dry,  and  often  proves  successful 
in  stopping  the  flow  of  blood.  Externally  applied  in  solution  it  is  stimulant, 
and  may  be  used  either  locally  or  generally.  Locally,  it  is  sometimes  employed 
as  a  fomentation  in  sprains  and  bruises;  and  as  a  general  external  application 
it  forms  the  salt-water  bath,  a  valuable  remedy  as  a  tonic  and  excitant  in  de- 
praved conditions  of  the  system,  especially  when  occurring  in  children.  A  pound 
of  salt,  dissolved  in  four  gallons  of  water,  forms  a  solution  of  about  the  strength 
of  sea-water,  and  suitable  for  a  bath.  The  dose,  as  a  tonic,  is  from  ten  grains 
to  a  drachm;  as  a  cathartic,  from  two  drachms  to  half  an  ounce.  In  doses  of 
from  half  an  ounce  to  an  ounce,  dissolved  in  four  or  five  times  its  weight  of 
water,  it  frequently  proves  a  prompt  and  efficient  emetic,  invigorating  rather 
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than  depressing  the  powers  of  the  system.  It  is  frequently  used  os  a  clyster, 
in  the  quantity  of  from  one  to  two  tablespoonfulH  in  a  pint  of  water. 

The  uses  of  common  Halt  in  domestic  I'cononiy  a«  ii  condiment  and  antiseptic 
are  woil  known.  In  phnrnmcy  it  is  employed  to  prepare  chlorine,  muriatic  acid, 
muriate  of  ammonia,  calomel,  and  corrosive  sublimate.  It  is  also  used  to  form 
Bulphatt;  of  Hoda,  with  a  view  to  its  conversion  into  carbonate  of  soda, 

OJf'.  Prep.  Acidum  Hydrochloricum,  Br.;  llydrarpyri  Chloridum  Corrosi- 
yvno,  U.S.;  Hydrargyri  Chloridum  M\te,  U.  S.;  llydrargyri  Perchloridum, 
Br.;  llydrargyri  Subchloridum,  Br.  B. 

SOLIDAGO.  U.S.  Secondary. 
Golden-rod. 

The  leaves  of  Solidago  odora.  U.  S. 

SoLiDAOO.  Sex.  Syst.  Syngenesia  Superflua.  —  Nat.Ord.  OompositaB  Aste- 
roidete,  Z)tJ  Gandolle;  Asteraceae.  Lindley. 

Gen.  Ch.  Calyx  imbricated,  scales  closed.  Radical  florets  about  five,  yellow. 
Receptacle  naked,  punctate.  Pappus  simple,  pilose.  Nuttall. 

This  is  a  very  abundant  genus,  including,  according  to  Eaton's  enumeration, 
upwards  of  sixty  species  belonging  to  this  country.  Of  these  S.  odora  only  is 
ofiBcinal.  S.  Virgaurea,  which  is  common  to  the  United  States  and  Europe,  was 
formerly  directed  by  the  Dublin  College.  It  is  astringent,  and  has  been  sup- 
posed to  possess  lithontriptic  virtues. 

Solidago  odora.  Willd.  Sp.  Plant,  iii.  2061 ;  Bigelow,  Am.  Med.  Bot.  i.  187. 
Sioeel-scented  golden-rod  has  a  perennial  creeping  root,  and  a  slender,  erect, 
pubescent  stem,  two  or  three  feet  high.  The  leaves  are  sessile,  linear-lanceolate, 
entire,  acute,  rough  at  the  margin,  elsewhere  smooth,  and  covered  with  pellucid 
dots.  The  flowers  are  of  a  deep  golden-yellow  colour,  and  are  arranged  in  a 
terminal,  compound,  panicled  raceme,  the  branches  of  which  spread  almost 
horizontally,  are  each  accompanied  by  a  small  leaf,  and  support  the  flowers  on 
downy  pedicels,  which  put  forth  from  the  upper  side  of  the  peduncle,  and  have 
small  linear  bractes  at  their  base.  The  florets  of  the  ray  are  ligulate,  oblong, 
and  obtuse  ;  those  of  the  disk,  funnel-shaped,  with  acute  segments. 

The  plant  grows  in  woods  and  fields  throughout  the  United  States,  and  is  in 
flower  from  August  to  October.  The  leaves,  which  are  the  oflScinal  portion,  have 
a  fragrant  odour,  and  a  warm,  aromatic,  agreeable  taste.  These  properties  de- 
pend on  a  volatile  oil,  which  may  be  separated  by  distillation  with  water.  It  is 
of  a  pale  greenish-yellow  colour,  and  lighter  than  water. 

Medical  Properties  and  Uses.  Golden-rod  is  aromatic,  moderately  stimulant 
and  carminative,  and,  like  other  substances  of  the  same  class,  diaphoretic  when 
given  in  warm  infusion.  It  may  be  used  to  relieve  pain  arising  from  flatulence, 
to  allay  nausea,  and  to  cover  the  taste  or  correct  the  operation  of  unpleasant  or 
irritating  medicines.  For  these  purposes  it  may  be  given  in  infusion.  The  vola- 
tile oil  dissolved  in  alcohol  is  employed  in  the  Eastern  States.  According  to 
Pursh,  the  dried  flowers  are  used  as  a  pleasant  and  wholesome  substitute  for 
common  tea.  W. 

SPIGELIA.  U.S. 
Spigelia.  Plnhroot. 

The  root  of  Spigelia  Marilandica.  U.  S. 

Spigdlie  du  Maryland,  Fr.;  Spigclie,  Germ.;  Spigelia,  Ital. 

Spigelia.  Sex. Syst.  PentandriaMonogynia. — Nat.Ord.  Gentianacese.Jugs./ 
Spigeliacese,  Martins,  Lindley. 

Oen.  Ch.  Calyx  five-parted.  Corolla  funnel-shaped,  border  five-cleft,  equal. 
Capsule  didymous,  two-celled,  four-valved,  many-seeded.  Nuttall. 

Two  species  of  Spigelia  have  attracted  attention  as  anthelmintics,^,  anthelmia 
of  South  America  and  the  West  Indies,  and  S.  Marilandica  of  this  country. 
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The  former  is  an  annual  plant,  used  only  in  the  countries  where  it  grows ;  the 
latter  is  much  employed  both  in  this  country  and  in  Europe. 

Spigelia  Marilandica.  Willd.  Sp.  Plant,  i.  825;  Bigelow,  ^m.  Med.  Bot.  i. 
142;  Barton,  Med.  Bot.  ii.  T5.  The  Carolina  pink  \^  an  herbaceous  plant  with 
a  perennial  root,  which  sends  off  numerous  fibrous  branches.  The  stems,  several 
of  which  rise  from  the  same  root,  are  simple,  erect,  four-sided,  nearly  smooth, 
and  from  twelve  to  twenty  inches  high.  The  leaves  are  opposite,  sessile,  ovate- 
lanceolate,  acuminate,  entire,  and  smooth,  with  the  veins  and  margins  slightly 
pubescent.  Each  stem  terminates  in  a  spike,  which  leans  to  one  side,  and  sup- 
ports from  four  to  twelve  flowers  with  very  short  peduncles.  The  cal^^x  is  per- 
sistent, with  five  long,  subulate,  slightly  serrate  leaves,  reflexed  in  the  ripe  fruit. 
The  corolla  is  funnel-shaped,  and  much  longer  than  the  calyx,  with  the  tube  in- 
flated in  the  middle,  and  the  border  divided  into  five  acute,  spreading  segments. 
It  is  of  a  rich  carmine  colour  externally,  paler  at  the  base,  and  orange-yellow 
within.  The  edges  of  the  segments  are  slightly  tinged  with  green.  The  stamens, 
though  apparently  very  short,  and  inserted  into  the  upper  part  of  the  tube  be- 
tween the  segments,  may  be  traced  down  its  internal  surface  to  the  base.  The 
anthers  are  oblong,  heart-shaped;  the  germ  superior,  ovate;  the  style  about 
the  length  of  the  corolla,  and  terminating  in  a  linear  fringed  stigma,  projecting 
considerably  beyond  it..  The  capsule  is  double,  consisting  of  two  cohering, 
globulai*,  one-celled  portions  with  many  seeds. 

The  plant  is  a  native  of  our  Southern  and  Southwestern  States,  being  seldom 
found  north  of  the  Potomac.  It  grows  in  rich  soils  on  the  borders  of  woods,  and 
flowers  from  May  to  July.  The  root  is  the  only  part  recognised  in  the  Pharma- 
copoeias. The  drug  was  formerly  collected  in  Georgia  and  the  neighbouring 
States  by  the  Creek  and  Cherokee  Indians,  who  disposed  of  it  to  the  white  trad- 
ers. Q'he  whole  plant  was  gathered  and  dried,  and  came  to  us  in  bales  or  casks. 
After  the  emigration  of  the  Indians,  the  supply  of  spigelia  from  this  source  very 
much  diminished,  and  has  now  nearly  if  not  quite  failed.  The  consequence  was 
for  a  time  a  great  scarcity,  and  increase  in  the  price  of  the  drug ;  but  a  new  source 
of  supply  was  opened  from  the  Western  and  Southwestern  States,  and  it  is 
now  again  plentiful.  As  we  receive  spigelia  at  present,  it  consists  chiefly  if  not 
exclusively  of  the  root,  without  the  stem  and  leaves.  We  have  been  informed 
that  most  of  it  comes  in  casks  or  bales  from  St.  Louis  by  the  way  of  New  Orleans. 
That  contained  in  casks  is  to  be  preferred,  as  less  liable  to  be  damp  and  mouldy. 

Properties.  Pinkroot  consists  of  numerous  slender,  branching,  crooked, 
wrinkled  fibres,  from  three  to  six  inches  long,  attached  to  a  knotty  head  or 
caudex,  which  exhibits  traces  of  the  stems  of  former  years.  It  is  brownish  or 
yellowish-brown  externally,  of  a  faint,  peculiar  smell,  and  a  sweetish,  slightly 
bitter,  not  very  disagreeable  taste.  Its  virtues  are  extracted  by  boiling  water. 
The  root,  analyzed  by  M.  FeneuUe,  yielded  a  fixed  and  volatile  oil,  a  small 
quantity  of  resin,  a  bitter  substance  supposed  to  be  the  active  principle,  a  mu- 
cilaginous saccharine  matter,  albumen,  gallic  acid,  the  malates  of  potassa  and 
lime,  &c.,  and  woody  fibre.  The  principle  upon  which  the  virtues  of  the  root  are 
thought  to  depend  is  brown,  of  a  bitter  nauseous  taste,  like  that  of  the  purga- 
tive matter  of  the  leguminous  plants,  and,  when  taken  internally,  produces  ver- 
tigo and  a  kind  of  intoxication.  An  analysis  of  the  root  by  Dr.  R.  H.  Stabler 
yielded  as  results,  a  bitter  uncrystallizable  principle  upon  which  the  virtues  of 
the  medicine  are  supposed  to  depend,  a  little  volatile  oil,  tannic  acid,  inert  ex- 
tractive, wax,  resin,  lignin,  and  salts  of  soda,  potassa,  and  lime.  The  active 
principle  is  acrid  and  bitter,  soluble  in  water  and  alcohol,  insoluble  in  ether,  not 
volatilizable  without  change,  uncrystallizable,  neuter,  and  deliquescent.  It  was 
obtained  by  treating  a  decoction  of  the  root  with  subacetate  of  lead  in  excess, 
filtering,  precipitating  the  lead  by  sulphuric  acid,  again  filtering,  evaporating 
by  means  of  a  steam  bath  to  a  soft  extract,  treating  this  with  alcohol,  filtering  the 
alcoholic  solution,  decolorizing  with  animal  charcoal,  and  evaporating  by  steam 
as  before.  The  residue  yielded  nothing  to  ether,  and  was  of  a  reddish-brown 
colour.  {Proceed,  of  the  Am.  Pharm.  Assoc,  A.  D.  1857.) 
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Tho  stalks  of  the  dried  plant  are  oval  below  the  first  pair  of  leaves,  and  then 
become  obscurely  four-sided.  Tho  leaves,  when  good,  have  a  fresh  greenish 
colour,  and  an  odour  somewhat  like  that  of  tea.  In  taste  they  resemble  the  root, 
and  afTonled  to  M.  Foneullo  nearly  the  same  principles.  The  quantity,  however, 
of  tho  bitter  sul)stance  was  loss,  corresi)ondinjif  with  their  inferior  efficacy.  This 
circumstance  should  cause  their  rejection  from  tho  shops;  as  the  inequality  in 
power  of  the  two  portions  of  the  plant  would  lead  to  uncertainty  in  the  result, 
when  they  are  both  employed. 

The  roots  are  sometimes  mi.xed  with  those  of  other  plants,  particularly  of  a 
small  vine  which  twines  round  the  stem  of  the  Spigelia.  These  are  long,  slender, 
crooked,  yellowish,  thickly  set  with  short  capillary  fibres,  and  much  smaller  and 
lighter-coloured  than  the  pinkroot.  They  should  be  separated  before  the  latter 
is  used.  Tho  activity  of  spigelia  is  somewhat  diminished  by  time. 

Medical  Properties  and  l/ses.  Pinkroot  is  generally  considered  among  the 
most  powerful  anthelmintics.  In  the  ordinary  dose  it  usually  produces  little 
sensible  efifect  on  the  system;  more  largely  given  it  acts  as  a  cathartic,  though 
unequal  and  uncertain  in  its  operation  ;  in  overdoses  it  excites  the  circulation, 
and  determines  to  the  brain,  giving  ri.se  to  vertigo,  dimness  of  vision,  dilated 
pupils,  spasms  of  the  facial  muscles,  and  sometimes  even  to  general  convulsions. 
Spasmodic  movements  of  the  eyelids  have  been  observed  among  the  most  com- 
mon attendants  of  its  narcotic  action.  The  death  of  two  children,  who  expired 
in  convulsions,  was  attributed  by  Dr.  Chalmers  to  the  influence  of  spigelia. 
The  narcotic  effects  are  said  to  be  less  apt  to  occur  when  the  medicine  purges, 
and  to  be  altogether  obviated  by  combining  it  with  cathartics.  The  danger 
from  its  employment  cannot  be  great;  as  it  is  in  very  general  use  in  the  United 
States,  both  in  regular  and  domestic  practice,  and  we  never  hear  at  present  of 
serious  consequences.  Its  effects  upon  the  nervous  system  have  been  errone- 
ously conjectured  to  depend  on  other  roots  sometimes  mixed  with  the  genuine. 
The  vermifuge  properties  of  spigelia  were  first  learned  from  the  Cherokee  In- 
dians. They  were  made  known  to  the  medical  profession  by  Drs.  Lining,  Gar- 
den, and  Chalmers,  of  South  Carolina.  The  remedy  has  also  been  recommended 
in  infantile  remittents  and  other  febrile  diseases;  but  is  entitled  to  little  confi- 
dence in  these  complaints. 

It  may  be  given  in  substance  or  infusion.  The  dose  of  the  powdered  root,  for 
a  child  three  or  four  years  old,  is  from  ten  to  twenty  grains,  for  an  adult  from 
one  to  two  drachms,  to  be  repeated  morning  and  evening  for  several  days  suc- 
cessively, and  then  followed  by  a  brisk  cathartic.  The  practice  of  preceding  its 
use  by  an  emetic  has  been  generally  abandoned.  It  is  frequently  given  in  com- 
bination with  calomel.  The  infusion,  however,  is  a  more  common  form  of  ad- 
ministration. (See  Infusum  Spigelise.)  It  is  usually  combined  with  senna  or 
some  other  cathartic,  to  ensure  its  action  on  the  bowels.  A  preparation  generally 
kept  in  the  shops,  and  much  prescribed  by  physicians,  under  the  name  of  icorm 
tea,  consists  of  pinkroot,  senna,  manna,  and  savine,  mixed  together,  in  various 
proportions,  to  suit  the  views  of  different  individuals.  Spigelia  is  also  very  often 
given  in  the  form  of  fluid  extract. 

Off.  Prep.  Extract.  Spigeliae  Fluidum,  U.  S.;  Infusum  Spigeliae,  U.  S.     W. 

SPIR^A.  U.  S.  Secmdary. 
Hardhack, 

The  root  of  Spiraea  tomentosa.  U.  S. 

Spir^a.  Sex.  Syst.  Icosandria  Pentagynia.  —  Nat.  Ord.  Rosacese. 

Oen.  Ch.  Calyx  spreading,  five-cleft,  inferior.  Petals  five,  equal,  roundish. 
Stamens  numerous,  exserted.  Capsules  three  to  twelve,  internally  bivalve,  each 
one  to  three-seeded.  Nuttall. 

Spirsea  ulmaria,  queen  of  the  meadow,  or  meadow-sweet,  which  is  a  Euro- 
pean plant,  though  introduced  into  this  country,  has  been  found  bv  M.  Tessier, 
53 
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of  Lyons,  to  possess  valuable  diuretic  properties,  united  with  those  of  a  mod- 
erate tonic  and  astringent.  All  parts  of  it  are  active.  M.  Tessier  employed  it 
in  the  form  of  decoction,  of  which  he  gave  a  quart  daily.  For  more  extended 
observations  in  relation  to  this  medicine,  see  Bouchardat's  Annuaire  de  Theror 
peutique  (A.  D.  1852,  p.  119). 

Spirsea  tomentosa.  Willd.  Sp.  Plant,  ii.  1056;  Rafinesque,  Med.  Flor.  vol.  ii. 
This  is  an  indigenous  shrub,  two  or  three  feet  high, with  numerous  simple,  erect, 
round,  downy,  and  purplish  stems,  furnished  with  alternate  leaves,  closely  set 
upon  very  short  footstalks.  The  leaves  are  ovate-lanceolate,  unequally  serrate, 
somewhat  pointed  at  both  ends,  dark-green  on  their  upper  surface,  whitish  and 
tomentose  beneath.  The  flowers  are  beautifully  red  or  purple,  and  disposed  in 
terminal,  compound,  crowded  spikes  or  racemes. 

The  hardback  flourishes  in  low  grounds,  from  New  England  to  Carolina,  but 
is  most  abundant  in  the  Northern  States.  It  flowers  in  July  and  August.  All 
parts  of  it  are  medicinal.  The  root,  though  designated  in  the  Pharmacopoeia, 
is,  according  to  Dr.  A.  W.  Ives,  the  least  valuable  portion.  The  taste  of  the 
plant  is  bitter  and  strongly  astringent.  Among  its  constituents  are  tannin,  gallic 
acid,  and  bitter  extractive.  Water  extracts  its  medicinal  virtues. 

Medical  Properties  and  Uses.  Spiraea  is  tonic  and  astringent,  and  may  be 
used  in  diarrhoea,  cholera  infantum,  and  other  complaints  in  which  astringents 
are  indicated.  In  consequence  of  its  tonic  powers  it  is  peculiarly  adapted  1o 
cases  of  debility ;  and,  from  the  same  cause,  should  not  be  given  during  the 
existence  of  inflammatory  action,  or  febrile  excitement.  It  is  said  to  have  been 
employed  by  the  aborigines  ;  but  was  first  brought  to  the  notice  of  the  medical 
profession  by  Dr.  Cogswell,  of  Hartford,  Connecticut.  It  is  said  to  be  less  apt 
to  disagree  with  the  stomach  than  most  other  astringents. 

The  form  in  which  it  is  best  administered  is  that  of  an  extract,  prepared  by 
evaporating  the  decoction  of  the  leaves,  stems,  or  root,  or  an  infusion  of  the 
same  parts  made  by  percolation.  The  dose  is  from  five  to  fifteen  grains,  re- 
peated several  times  a  day.  A  decoction,  prepared  by  boiling  an  ounce  of  the 
plant  in  a  pint  of  water,  may  be  given  in  the  dose  of  one  or  two  fluidounces. 

W. 
SPIRITUS  FRUMENTI.  U.S. 

Whisky. 

Spirit  obtained  from  fermented  grain  by  distillation,  and  containing  from  48 
to  56  per  cent,  of  absolute  alcohol.  For  medicinal  use,  it  should  be  free  from 
disagreeable  odour,  and  not  less  than  two  years  old.  U.  S. 

The  term  vkisky  is  said  to  have  been  first  applied  to  the  spirit  obtained  from 
barley,  in  the  Highlands  of  Scotland,  and  to  signify  water  in  the  language  of 
the  people  of  that  region.  (Pees^s  Cyclopaedia.)  In  the  strict  sense  of  the  word, 
as  at  present  understood,  and  as  officinally  defined,  it  belongs  to  the  distilled 
spirit  from  different  grains,  including  wheat,  rye,  barley,  and  Indian  corn.  We 
have  been  informed  that  the  famous  Bourbon  whisky,  from  Kentucky,  is  pre- 
pared from  Indian  corn,  previously  malted  and  kiln  dried.  The  common  whisky 
of  this  country  is  generally  made  from  rye.  The  term,  however,  is  sometimes 
extended  to  other  forms  of  ardent  spirit;  and  that  resulting  from  the  distillation 
of  cider  is  frequently  designated  as  apple  whisky. 

In  the  preparation  of  whisky,  the  infusion  of  rye  or  other  grain  is  first  made 
to  undergo  fermentation,  by  which  the  saccharine  matter  and  indirectly  the 
starch  are  converted  into  alcohol.  In  this  state  the  liquid  is  called  the  wash. 
This  is  submitted  to  distillation,  and  the  product  is  denominated  low  wines. 
By  a  second  distillation  it  becomes  purer  and  stronger,  and  now  takes  the  name 
of  raw  corn  spirit  or  whisky.  Sometimes,  we  are  informed,  it  is  submitted  to  a 
third  distillation,  in  order  still  further  to  purify  it.  By  time  certain  chemical 
changes  take  place  by  which  the  natural  impurities  contained  in  the  liquor  are 
destroyed,  and  the  whisky  becomes  mellowed,  losing  the  disagreeable  odour 
and  taste  which  it  is  apt  to  have  when  first  distilled. 
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Tboro  are  volatile  principles  naturally  exintinj^  in  the  grains,  which  accom- 
pany the  rupior  in  all  its  changes,  and  give  their  cliaraeteristic  flavour  to  the 
resulting  spirit.  These  can  scarcely  l)o  considered  as  impurities.  But  there  are 
others  }>roduced  during  the  process  of  fermentation  which  serve  seriously  to 
contaminate  the  product.  Among  these  Ia/ukc.I  oil  or  grain  oil  (amylic  alco- 
hol), which  is  offensive  both  to  the  smell  and  taste,  and  of  which  it  is  very  de- 
sirable that  the  spirit  should  be  freed  as  far  as  possible.  As  this  oil  has  a  con- 
siderably higher  l)oiling  point  than  alcohol  or  even  wat<ir,  it  is  mainly  left  be- 
hind, if  the  distillation  be  not  carried  too  far;  yet  portions  still  rise,  and  to  a 
certain  extent  impregnate  the  spirit.  Minute  proportions  of  acetic  and  butyric 
acids  are  often  i)resent  in  whisky,  and  valerianic  acid  has  been  detected.  (Am. 
Journ.  of  Pharm.,  Nov.  1859,  p.  573.)  According  to  Dr.  A.  A.  Hayes,  of  Bos- 
ton, all  new  spirits,  prepared  with  copper  stills,  are  liable  to  be  adulterated 
with  that  metal,  which,  however,  is,  he  thinks,  deposited  in  the  process  of  ripen- 
ing which  they  undergo  by  time.  {Am.  Journ.  of  H(d.  and  Arts,  July,  1861.) 

Whisky,  when  recently  jJrepared,  is  nearly  colourless;  but,  when  kept  la 
casks,  it  gradually  acquires  a  brownish  colour,  which  deepens  with  time;  and 
hence  it  may  be  found  of  various  shades,  from  a  slight  yellowish-brown  tint  to 
the  dark  brown  of  brandy.  Its  taste  and  smell,  when  mellow  by  age,  though 
peculiar,  are  not  disagreeable.  As  directed  by  the  Pharmacopoeia  it  should  con- 
tain from  48  to  56  per  cent,  of  ab.solute  alcohol,  and  its  sp.  gr.  therefore  should 
not  exceed  0922  at  60°  F.,  nor  be  less  than  0  904.* 

It  was  introduced  into  the  Pharmacopoeia  as  a  chea^ substitute  for  brandy, 
and  may  be  employed  for  all  the  purposes  which  that  spirit  is  capable  of  ful- 
filling. Indeed,  when  of  good  quality,  which  can  always  be  commanded,  it  is 
probably  preferable  as  a  medicinal  agent  to  brandy  such  as  is  now  generally 
sold  in  our  markets.  W. 

SPIRITUS  MYRCI^.  U.S. 
Spirit  of  Myrcia.  Bay-rum. 

The  spirit  obtained  by  distilling  rum  with  the  leaves  of  Myrcia  acris.  U.  S. 

This  is  a  new  officinal  of  the  U.  S.  Pharmacopoeia.  It  has  been  long  in  use 
as  a  most  agreeable  and  refreshing  perfume ;  and  many  persons,  misled  by  the 
name,  believed  it  to  be  prepared  by  di.stilling  spirit  from  the  leaves  of  the  bay- 
tree  (Laurus  nobilis).  It  appears,  however,  from  a  paper  published  by  Mr.  John 
M.  Maisch  in  the  American  Journal  of  Pharmacy  for  July,  1861,  that  this  wa.s 
an  error.  A  leaf  having  been  presented  to  him,  brought  from  the  West  Indies, 
with  the  information  that  it  was  from  the  tree  of  whicli  the  leaves  were  used 
in  preparing  this  spirit,  he  observed  that  it  had  prcci.-eljfcJJ^  characteristic 
odour  and  taste  of  bay-rum,  and  on  comparing  it  with  th^l^^s  of  a  twig  in 
the  collection  of  the  Academy  of  Natural  Sciences  of  this  city,  brought  by  the 
late  Dr.  Griffiths  from  Saint  Croix,  and  labeled  as  the  plant  from  which  bay- 
rum  was  prepared,  found  that  the  two  closely  corresponded.  From  the  charac- 
ters of  the  leaf.  Prof.  Bridges  suggested  that  it  might  belong  to  a  plant  of  the 
family  Myrtaceae,  and  most  probably  the  Myrcia  acris  of  De  Candolle.  Further 
investigation  satisfied  Mr.  Maisch  of  the  correctness  of  this  reference;  and  there 
is  little  room  to  doubt  that  the  source  of  this  very  agreeable  perfume  is  really 
the  plant  indicated  in  the  Pharmacopoeia, 

Myrcia.  Sex.  Syst.  Icosandria  Monogynia. — Nat.Ord.  Myrtaceae. 

Oen.  Ch.   Calyx  five-parted,  tube  subglobose.  Petals  five.   Stamens  nuraer- 

*  As  quantity  is  strictly  represented  by  weight,  all  statements  of  proportionate  quanti- 
ties should  be  so  considered  unless  proportion  by  measure  is  expressly  indicated.  Tho 
Pharmacopoeia  in  directing  the  percentage  of  alcohol  in  whisky  does  not  give  measure 
as  its  basis  of  proportion,  and  must,  therefore,  be  considered  as  meaning  by  weight;  and 
hence  the  specific  gravities  given  in  tho  text.  If  the  percentage  is  to  be  estimated  by 
measure,  the  sp.  gr.  of  the  48  per  cent,  alcohol  is,  according  to  Tralle's  Tables,  0-9373, 
and  that  of  5C  per  cent.  0-9213 ;  and  in  this  sense  considerably  weaker  spirit  would  be  ad- 
mitted as  officinal.  (iVo<e  to  the  thirteenth  edition.) 
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ous,  free.  Ovary  two  or  three-celled.  Berry  one  or  two-celled,  one  to  three- 
seeded.   Seed  subglobose,  smooth ;  cotyledons  foliaceous. 

Myrcia  acris.  Schwartz;  De  Cand.  Prodrom.  v.  243;  Curtis's  Bot.Mag., 
2d  ser.,  vol.  vi.  pi.  3153.  —  Myrtus  acris.  Willd.  Sp.  Plant,  p.  973.  The  hay- 
berry,  as  it  is  sometimes  called,  is  a  tree  of  considerable  size,  with  a  straight 
stem,  and  a  thick  pyramidal  summit.  The  young  branches  are  green  and  sharply 
four-angled.  The  leaves  are  opposite,  from  3  to  5  inches  long,  very  coriaceous, 
lanceolate,  obtuse,  wavy,  somewhat  revolute  at  the  edges,  with  numerous  par- 
allel nerves,  reticulated  on  the  upper  surface,  and  sprinkled  with  pellucid  dots. 
They  have  a  very  fragrant  odour,  and  are  somewhat  astringent.  The  flowers, 
which  are  arranged  in  pedunculate,  axillary  panicles,  longer  than  the  leaves, 
are  small,  and  white  with  a  reddish  tinge.  The  berries  are  round,  about  as 
large  as  a  pea,  with  7  or  8  seeds,  and  of  an  aromatic  smell  and  taste. 

The  tree  is  a  native  of  Jamaica  and  other  West  India  islands.  The  spirit  is 
probably  prepared  by  distilling  rum  from  the  leaves;  but  we  are  in  want  of 
precise  information  on  the  subject,  and  it  is  not  impossible  that  the  leaves  of 
other  species  may  also  be  used.  Indeed  an  odour  of  pimento  which  it  appears 
to  us  may  be  sometimes  detected,  suggests  the  idea  that  the  leaves  of  this  tree 
may  be  at  least  occasionally  added  to  those  of  the  bayberry.  A  volatile  oil  is 
also  obtained  from  the  leaves  by  distillation.  This  is  described  by  Mr.  Maisch 
in  the  same  number  of  the  American  Journal  of  Pharmacy  (p.  29G).  It  is 
brownish-yellow,  limpid,  of  an  aromatic  odour  resembling  that  of  allspice,  and 
a  warm  spicy  taste.  It  is  lighter  than  water,  readily  soluble  in  ether,  from 
which  alcohol  precipitates  it,  and  partially  soluble  in  alcohol.  Its  alcoholic 
solution  has  a  feeble  acid  reaction. 

Bay-rum  is  used  chiefly  as  a  refreshing  perfume  in  cases  of  nervous  headache, 
faintness,  and  other  nervous  disorders,  either  held  to  the  nostrils  or  applied  on 
soft  linen  to  the  head  and  forehead.  It  is  also  grateful  to  the  feeble  and  con- 
valescent patient,  by  being  sprinkled  on  the  bed  covering,  or  otherwise  made 
to  impregnate  the  air  of  the  chamber.  W. 

SPIRITUS  VINI  GALLICI.  U.,S.,Br, 
Brandy. 

The  spirit  obtained  from  fermented  grapes  by  distillation,  and  contain- 
ing from  48  to  56  per  cent,  of  absolute  alcohol.  Brandy,  for  medicinal  use, 
should  be  free  from  disagreeable  odour,  and  not  less  than  four  years  old,  U.  S. 
Spirit  of  French  Wine.  Spirit  distilled  from  French  wine.  It  has  a  peculiar 
flavour,  and  a  light  sherry  colour  derived  from  the  cask  in  which  it  has  been 
kept.  Br. 

Eaii  de  vie,  Fr.;  Branntwein,  Germ.;  Acquavite,  Ital.;  Agua  ardiente,  Span. 

All  liquids  which  have  undergone  the  alcoholic  fermentation  yield  an  ardent 
spirit  by  distillation.  (See  Alcohol,  page  77.)  When  the  alcoholic  liquid  is  wine, 
the  product  of  the  distillation  is  brandy.  This  ardent  spirit  is  subject  to  varia- 
tion, according  to  the  character  of  the  wine  from  which  it  is  distilled.  The  best 
brandy  is  obtained  from  French  wines,  and  the  kinds  called  Cognac  and  Arma- 
gnac  are  most  esteemed.  The  catawba  brandy  of  Messrs.  Longworth  and  Zim- 
mermann,  of  Cincinnati,  distilled  from  the  lees  of  the  catawba  wine  of  Ohio,  is 
a  good  brandy ;  but  possesses  the  peculiar  flavour  of  the  wine.  When  the  brandy 
is  distilled  from  the  marc  of  the  catawba  grape,  it  has  an  unpleasant  taste,  and 
contains  a  large  amount  of  fusel  oil.  (E.  S.  Wayne,  Am.  Journ.  of  Pharm.,  Nov. 
1855,  p.  498.)  Our  Pharmacopoeia  formerly  recognised  French  brandy  exclu- 
sively; but  in  the  present  edition  all  spirits  are  admitted  under  that  name,  when 
obtained  from  the  juice  of  grapes,  and  sufficiently  strong  and  pure  to  meet  the 
requisitions  above  given.  Of  course  the  brandy  from  catawba  grape,  if  well  pre- 
pared, is  now  officinal. 

Brandy  has  an  agreeable,  vinous,  aromatic  odour,  and  a  peculiar,  well-known 
taste.    Its  sp.  gr.  varies  from  0-902  to  0-941,  and  it  contains  on  an  average  53 
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per  cent,  by  measure  of  alcohol  of  the  density  0-825.  Besidoa  alcohol,  water, 
and  volatile  oil,  it  contains  colouring'  matter,  tannin,  conanthic  ethfr  deHcril>ed 
under  wine,  a  little  acetic  ether,  and  a  little  aldehyd.  Brandy  is  dintinj^uirthed 
by  its  colour  into  the  pale  and  high-coloured.  Pale  brandy  haa  a  yellow  colour, 
derived  from  the  cask  in  which  it  is  kept.  High-coloured  brandy  ha.s  a  deep-red 
colour,  given  to  it,  before  importation,  by  burnt  HUgar  (carajuel),  which  i.s  said 
to  impart  a  more  agreealile  flavour.  Factitious  brandy  is  sometinics  made  from 
alcohol,  deprived  of  fusel  oil,  and  reduced  to  the  proper  proof  by  water,  by  adil- 
ing  to  it  acetic  ether  in  the  proportion  of  from  half  an  ounce  to  an  ounce  to  the 
gallon.  The  proper  colour  is  then  given  by  burnt  sugar.  The  .spurious  liquid 
may  be  known  by  its  leaving  on  evaporation  a  residue,  containing  sugar  and  no 
tannin;  the  absence  of  the  latter  being  shown  by  its  not  striking  a  black  colour 
with  the  salts  of  .sesquioxido  of  iron.  It  may  also  be  detected  by  the  absence  of 
aldehyd.  {Magnes  Lahens.)  For  modes  of  detecting  impurities  in  brandy  and 
other  forms  of  ardent  spirit,  the  reader  is  referred  to  an  article  by  Mr.  S.  P.  Duf- 
field,  of  Detroit,  in  the  Am.  Journ.  of  Pharm.  for  March,  1862  (p.  118). 

Medical  Properties.  Brandy  is  esteemed  cordial  and  stomachic,  and  is  fre- 
quently given,  in  the  form  of  toddy  or  milk-punch,  in  the  sinking  stages  of  low 
fevers.  In  the  late  Lond.  Pharmacopoeia  there  was  an  officinal  preparation  of  it, 
called  Mistura  Spiritus  Vini  Gallici,  consisting  of  brandy,  cinnamon  water, 
the  yelks  of  eggs,  sugar,  and  oil  of  cinnamon.  This,  though  a  convenient  form 
for  the  administration  of  brandy,  was  omitted  in  the  Br.  Pharmacopoeia.  It  has, 
however,  been  admitted  into  the  new  edition,  and  is  now  again  officinal;  but  the 
oil  has  been  omitted.  If  prepared  with  the  U.  S.  cinnamon  water,  it  would  cer- 
tainly be  sufficiently  flavoured  without  the  addition  of  the  oil.  Brandy  is  in  gen- 
eral most  conveniently  exhibited,  in  low  fevers,  mixed  with  milk,  and  flavoured 
with  sugar;  the  proportions  being  varied  to  meet  the  demands  of  the  case. 

Of.  Prep.  Mistura  Spiritus  Vini  Gallici,  Br.  B. 

STATICE.  77.^. 
Marsh  Rosemary. 

The  root  of  Statice  Limonium,  variety  Caroliniana.  U.  S. 

Statice.  Se-c.  Syst.  Pentandria  Pentagynia.  —  Nat.Ord.  Plumbaginaceae. 

Oen.  Ch.  Galy.x  one-leaved,  entire,  plaited,  scariose.  Petals  five.  Seed  one, 
superior.  Nuttall. 

Statice  Caroliniana.  Walter,  Flor.  Gar.  118;  Bigelow,  Am.  Med.  Bot.  ii.  51. 
This  is  considered  by  Nuttall,  Torrey,  and  some  other  botanists,  as  a  mere 
variety  of  the  Statice  Limonium  of  Europe.  Pursh,  Bigelow,  ^nd  others  follow 
Walter  in  considering  it  as  a  distinct  species.  It  is  an  indigerious  maritime  plant 
with  a  perennial  root,  sending  up  annually  tufts  of  leaves,  which  are  obovate  or 
cuneiform,  entire,  obtuse,  mucronate,  smooth,  and  on  long  footstalks.  They  differ 
from  the  leaves  of  S.  Limonium  in  being  perfectly  flat  on  the  margin,  while  the 
latter  are  undulated.  The  flower-stem  is  round,  smooth,  from  a  few  inches  to  a 
foot  or  morq  in  height,  sending  off  near  its  summit  numerous  alternate  subdi- 
viding branches,  which  terminate  in  spikes,  and  form  altogether  a  loose  panicle. 
The  flowers  are  small,  bluish-purple,  erect,  upon  one  side  only  of  the  common 
peduncle,  with  a  mucronate  scaly  bracte  at  the  base  of  each,  a  five-angled,  five- 
toothed  calyx,  and  spatulate,  obtuse  petals. 

Marsh  rosemary  grows  in  the  salt  marshes  along  the  sea-coast,  from  New 
England  to  Florida,  and  flowers  in  August  and  September.  The  root,  which  is 
the  officinal  portion,  is  large,  spindle-shaped  or  branched,  fleshy,  compact,  rough, 
and  of  a  purplish-brown  colour.  It  is  bitter  and  extremely  astringent  to  the 
taste,  but  without  odour.  Mr.  Edward  Parrish,  of  Philadelphia,  found  it  to  con- 
tain tannic  acid,  gum,  extractive,  albumen,  volatile  oil,  resin,  caoutchouc,  colour- 
ing matter,  lignin,  and  various  salts,  among  which  were  common  salt,  and  the 
sulphates  of  soda  and  magnesia.  The  proportion  of  tannic  acid  was  124  per 
cent.  {Am.  Journ.  of  Pharm.,  xiv.  116.) 
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3Iedical  Properties  and  Uses.  Statice  is  powerfully  astringent,  and  in  some 
parts  of  the  United  States,  particularly  in  New  England,  is  much  employed.  Tt 
may  be  used  for  all  the  purposes  for  which  kino  and  catechu  are  given;  but  its 
chief  popular  application  is  to  aphthous  and  ulcerative  affections  of  the  mouth 
and  fauces.  Dr.  Baylies,  of  Massachusetts,  found  it  highly  useful  in  cynanche  ma- 
ligna, both  as  an  internal  and  local  remedy.  It  is  employed  in  the  form  of 
infusion  or  decoction.  W. 

STILLTNGIA.  U.S. 
Stillingla.  Queeris-root. 

The  root  of  Stillingia  sylvatica.  U.  S. 

Stillinqia.  Sex.  Syst.  Monoecia  Monadelphia.  —  Nat.  Ord.  Euphorbiacese. 

Gen.Ch.  Male.  /nooZwcre  hemispherical,  many-flowered,  or  wanting.  Calyx 
tubular,  eroded.  Stamens  two  and  three,  exserted.  Female.  Calyx  one- 
flowered,  inferior.   Style  trifid.  Capsule  three-grained.  Nuttall. 

From  the  fruit  of  Stillingia  sebifera,  the  Chinese  procure  a  vegetable  talloio 
in  large  quantities,  which  is  said  to  be  almost  pure  stearin,  and  is  much  used 
in  making  candles.  It  exists  between  the  shell  of  the  seeds  and  the  outer  husk; 
the  kernel,  contained  within  the  shell,  yielding  a  liquid  oil  by  expression. 
(Pharm.  Journ.,  xii.  73.) 

Stillingia  sylvatica.  Willd.  Sp.Pla^t.  W.  588.  This  is  an  indigenous  peren- 
nial plant,commonly  called  Queen^s  delight,with  herbaceous  stems,  two  or  three 
feet  high,  and  alternate,  sessile,  oblong  or  lanceolate-oblong,  obtuse,  serrulate 
leaves,  tapering  at  the  base,  and  accompanied  with  stipules.  The  male  and 
female  flowers  are  distinct  upon  the  same  plant.  They  are  yellow,  and  arranged 
in  the  form  of  a  spike,  of  which  the  upper  part  is  occupied  by  the  male,  the 
lower  by  the  female  flowers.  The  male  florets  are  scarcely  longer  than  the 
bracteal  scales.  The  plant  grows  in  pine-barrens  from  Virginia  to  Florida,  flow- 
ering in  May  and  June.  When  wounded  it  emits  a  milky  juice. 

The  root,  which  is  the  part  used,  is  large,  thick,  and  woody.  A  specimen  pre- 
sented to  the  writer  by  Dr.  J.  B.  Holmes,  of  Charleston,  S.  C.,  is  in  long  cylin- 
drical pieces,  from  a  third  of  an  inch  to  more  than  an  inch  thick,  wrinkled  from 
drying,  of  a  dirty  yellowish-brown  colour  externally,  and,  Avhen  cut  across,  ex- 
hibiting an  interior  soft,  yellowish,  ligneous  portion,  surrounded  by  a  pinkish- 
coloured  bark.  The  odour  is  slight,  peculiar,  and  somewhat  oleaginous,  but  in 
the  recent  root  is  said  by  Dr.  Frost  to  be  strong  and  acrimonious.  The  taste  is 
bitterish  and  pungent,  leaving  an  impression  of  disagreeable  acrimony  in  the 
mouth  and  fauces.  It  imparts  its  virtues  to  water  and  alcohol.  Dr.  Frost  thinks 
that  the  active  principle  is  somewhat  volatile,  and  states  that  the  root  loses  much 
of  its  activity  when  long  kept. 

Medical  Properties  and  Uses.  In  large  doses,stillingia  is  emetic  and  cathartic, 
in  smaller  doses  alterative,  with  some  influence  over  the  secretions.  It  has  been 
long  popularly  used  in  South  Carolina;  but  was  first  introduced  to  the  notice 
of  the  profession  by  Dr.  Thomas  Young  Simons,  in  a  paper  published  in  the 
American  3Iedical  Recorder  for  April,  1828  (vol.  xiii.  p.  312),  a's  a  valuable 
alterative  remedy  in  syphilitic  afl'ections,  and  others  ordinarily  requiring  the  use 
of  mercury.  Dr.  Simons's  statements  have  been  confirmed  and  extended  by  Dr. 
A.  Lopez,  of  Mobile  {N.  Orleans  Med.  and  Surg.  Journ.,  \\\.  40),  and  Dr.  H.  R. 
Frost,  of  Charleston,  S.  C.  {South.  Journ.  of  Med.  and  Pharm.  for  November, 
1846).  From  the  reports  in  its  favour  there  seems  no  reason  to  doubt  the  effi- 
cacy of  this  medicine  in  secondary  syphilis,  scrofula,  cutaneous  diseases,  chronic 
hepatic  affections,  and  other  complaints  ordinarily  benefited  by  alterative  medi- 
cines. It  may  be  given  in  substance,  decoction,  or  tincture;  but  the  two  latter 
forms  are  preferable.  The  dose  of  the  powder  is  stated  at  from  fifteen  to  thirty 
grains.  The  decoction,  made  by  slowly  boiling  an  ounce  of  the  bruised  root  in 
three  pints  of  water  to  a  pint,  may  be  given  in  the  quantity  of  one  or  two 
fluidounces  three  or  four  times  a  day,  increased  as  the  stomach  will  bear  it. 
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The  (lose  of  a  tincture,  made  with  two  ounces  of  the  root  and  a  pint  of  diluted 
aieohol,  is  about  a  liuidrachni.  StilliuKia  is  Honictimes  advantageously  combined 
with  sarsaparilla  and  other  alteratives.  W. 

STRAMONII  FOLIUM.  U.  S. 

Stramonium  Leaf. 

The  leaves  of  Datura  Stramonium.  IJ.  S. 

Of.Syn.  STRAMONII  FOLIA.  The  dried  leaves  of  Datura  Stramonium. 
Collected  from  plants  in  flower.  Br. 

STRAMONII  SEMEN.  U.  S. 
Stramonium  Seed. 

The  seed  of  Datura  Stramonium.  U.  S. 

Of.  Syn.  STRAMONII  SEMINA.  The  ripe  seeds  of  Datura  Stramo- 
nium. Br. 

Thornftpple;  Stramoino,  Pomrae  fipinouse,  i<V.;  Stechapfel,  Gferm.;  Stramonio,  7<ai.; 
Estranionio,  ^an. 

Datura.   Sex.  Syst.  Pentandria  Monogynia.  —  Nat.Ord.  Solanaceae. 

Gen.  Ch.  CoroZZa  funnel-shaped,  plaited.  CaZt/a?  tubular,  angular,  deciduous. 
Capsule  four-valved.  Willd. 

Datura  Stramonium.  Willd.  Sp.  Plant,  i.  1008;  Bigelow,  Am.  Med.  Bot.  i. 
17;  Woodv.  Med.  Bot.  p.  197,  t.  74.  The  Z^or??appZe  is  an  annual  plant,  of  rank 
and  vigorous  growth,  usually  about  three  feet  high,  but  in  a  rich  soil  sometimes 
six  feet  or  more.  The  root  is  large,  whitish,  and  furnished  with  numerous  fibres. 
The  stem  is  erect,  round,  smooth,  somewhat  shining,  simple  below,  dichotomous 
above,  with  numerous  spreading  branches.  The  leaves,  which  stand  on  short 
round  footstalks  in  the  forks  of  the  stem,  are  five  or  six  inches  long,  of  an  ovate- 
triangular  form,  irregularly  sinuated  and  toothed  at  the  edges,  unequal  at  the 
base,  dark-green  on  the  upper  surface,  and  pale  beneath.  The  flowers  are  large, 
axillary,  solitary,  and  peduncled;  having  a  tubular,  pentangular,  five-toothed 
calyx,  and  a  funnel-shaped  corolla  with  a  long  tube,  and  a  waved  plaited  border, 
terminating  in  five  acuminate  teeth.  The  upper  portion  of  the  calyx  falls  with 
the  deciduous  parts  of  the  flower,  leaving  its  base,  which  becomes  refle.xed,  and 
remains  attached  tor  the  fruit.  This  is  a  large,  fleshy,  roundish-ovate,  four- 
valved,  four-celled  capsule,  thickly  covered  with  sharp  spines,  and  containing 
numerous  seeds,  attached  to  a  longitudinal  receptacle  in  the  centre  of  each  cell. 
It  opens  at  the  summit. 

There  are  two  varieties  of  this  species  of  Datura,  one  with  a  green  stem  and 
white  flowers ;  the  other  with  a  dark-reddish  stem  minutely  dotted  with  green, 
and  purplish  flowers  striped  with  deep  purple  on  the  inside.  The  latter,  how- 
ever, is  considered  by  some  botanists  as  a  distinct  species,  being  the  D.  Tatula 
of  Linnaeus.  The  properties  of  both  are  the  same.* 

It  is  doubtful  to  what  country  this  plant  originally  belonged.  Many  European 
botanists  refer  it  to  North  America,  while  we  in  return  trace  it  to  the  old  conti- 
nent. Nuttall  considers  it  as  having  originated  in  South  America  or  Asia;  and 
it  is  probable  that  its  native  country  is  to  be  found  in  some  portion  of  the  East. 
It  is  said  to  grow  wild  abundantly  in  Southern  Russia,  from  the  borders  of  the 
Black  Sea  eastward  to  Siberia.  Its  seeds,  being  retentive  of  life,  are  taken  in 

*  M.  Naudin  maintains  that  they  are  distinct  pnecies,  always  retaining  their  distinctive 
characters,  the  one  of  green  stems  and  pure  white  flowers,  the  other  dark-purple  stems 
and  violet-tinted  flowers.  The  two  species  were  crossed  by  M.  Naudin,  who  obtained 
hybrids,  which,  though  of  twice  the  size  of  their  parents,  were  in  other  l-espects  interme- 
diate between  them ;  and,  when  these  hybrids  were  cultivated,  they  showed  a  constant 
tendency  to  return  to  the  original ;  out  of  a  considerable  number  of  seedlings,  many  being 
real  D.  Stramonium,  and  nearly  as  many  D.  Tatula.  (See  Am.Journ.  of  Pharm.,  Svpt. 
1865,  p.  341.) — Note  to  the  thirteenth  edition. 
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the  earth  put  on  shipboard  for  ballast  from  one  country  to  another,  not  unfre- 
quently  springing  up  upon  the  passage,  and  thus  propagating  the  plant  in  all 
regions  which  have  any  commercial  connection.  In  the  United  States  it  is  found 
everywhere  in  the  vicinity  of  cultivation,  frequenting  dung-heaps,  the  road-sides 
and  commons,  and  other  places  where  a  rank  soil  is  created  by  the  deposited 
refuse  of  towns  and  villages.  Its  flowers  appear  from  May  to  July  or  August, 
according  to  the  latitude.  Where  the  plant  grows  abundantly,  its  vicinity  may 
be  detected  by  the  rank  odour  which  it  diffuses  to  some  distance  around.  All 
parts  of  it  are  medicinal.  The  leaves  and  seeds  only  are  now  officinal ;  the  root 
having  beenomittedin  the  recentrevision  of  the  U.  S.  Pharmacopoeia.  Theleaves 
may  be  gathered  at  any  time  from  the  appearance  of  the  flowers  till  the  autumnal 
frost.  In  this  country  the  plant  is  generally  known  by  the  name  of  Jamestown 
weed,  derived  probably  from  its  having  been  first  observed  in  the  neighbourhood 
of  that  old  settlement  in  Virginia.  In  Great  Britain  it  is  called  thornapple. 

1.  The  fresh  leaves  w^hen  bruised  emit  a  fetid  narcotic  odour,  which  they  lose 
upon  drying.  Their  taste  is  bitter  and  nauseous.  These  properties,  together 
with  their  medical  virtues,  are  imparted  to  water  and  alcohol.  Water  distilled 
from  them,  though  possessed  of  their  odour  in  a  slight  degree,  is  destitute  of 
their  active  properties.  They  contain,  according  to  Promnitz,  0"58  per  cent,  of 
gum,  0-6  of  extractive,  0-64  of  green  starch,  0-15  of  albumen,  0-12  of  resin,  0-23 
of  saline  matters,  5-15  of  lignin,  and  91*25  of  water.  The  leaves,  if  carefully 
dried,  retain  their  bitter  taste. 

2.  The  seeds  are  small,  kidney-shaped,  flattened  on  the  sides,  of  a  dark-brown 
almost  black  colour,  inodorous,  and  of  the  bitter,  nauseous  taste  of  the  leaves, 
with  some  degree  of  acrimony.  They  are  much  more  energetic  in  their  action 
on  the  system  than  the  leaves.  MM.  Hirtz  and  Hopp  inferred,  from  their  expe- 
riments, that  one  part  of  an  extract  prepared  from  them  was  equal  in  strength 
to  five  parts  of  an  extract  prepared  in  precisely  the  same  manner  from  the  leaves 
(Ann.  de  Therap.,  A.  D.  1862,  p.  22).  They  were  analyzed  by  Brandes,  who 
found,  besides  a  peculiar  alkaline  principle  called  daturia,  a  glutinous  matter, 
albumen,  gum,  a  butyraceous  substance,  green  wax,  resin  insoluble  in  ether,  fixed 
oil,  bassorin,  sugar,  gummy  extractive,  orange-coloured  extractive,  and  various 
saline  and  earthy  substances.  Chemists,  however,  have  failed  to  obtain  the  datu- 
ria of  Brandes  by  his  own  process ;  and  Berzelius  states  that  it  has  been  admit- 
ted, even  by  that  chemist  himself,  to  be  nothing  more  than  phosphate  of  mag- 
nesia. (Traitede  Ghimie,  y\.  319.)  But  Geiger  and  Hesse  succeeded  in  isolating 
an  alkaline  principle, to  which  the  same  name  has  been  given, and  which  Tromms- 
dorfif  has  repeatedly  procured  by  their  process. 

As  described  by  Geiger  and  Hesse,  daturia  crystallizes  in  colourless,  inodor- 
ous, shining  prisms,  which,  when  first  applied  to  the  tongue,  are  bitterish,  but 
ultimately  have  a  flavour  like  that  of  tobacco.  It  is  dissolved  by  280  parts  of 
cold,  and  t2  of  boiling  water,  is  very  soluble  in  alcohol,  and  less  so  in  ether. 
Mr.  H.  J.  Waddington  states  that  daturia,  resembling  atropia  precisely  in  this 
respect,  melts  when  heated,  remains  colourless,  and  sublimes  in  perfect  crys- 
tals. (Pharm.  Journ.  and  Trans.,  March,  1868,  p.  416.)  It  has  been  shown  to 
have  a  poisonous  action  upon  animals,  and  strongly  dilates  the  pupil.  Crystals 
of  it  are  asserted  to  have  been  obtained  from  the  urine  of  a  person  fatally  poi- 
soned by  stramonium,  (See  Am.  Journ.  of  Med.  Sci.,  xvi.  485.)  It  may  be  pro- 
cured from  the  seeds  in  the  same  manner  as  hyoscyamia  from  those  of  Hyos- 
cyamus  niger.  (See  Hyoscyamus.)  The  product  is  exceedingly  small.  In  the 
most  favourable  case,  Trommsdorff  got  only  J^  of  1  per  cent.  According  to 
Dr.  A.  Von  Planta,  daturia  is  identical  with  atropia,  its  formula  being  Cg^H^g 
NOp.  (See  Am.  Journ.  of  Pharm.,  xxiii.  38.)  Mr.  Morries  obtained  a  poison- 
ous empyreumatic  oil  by  the  destructive  distillation  of  stramonium. 

Medical  Properties  and  Uses.  Stramonium  is  a  powerful  narcotic.  When 
taken  in  quantities  sufficient  to  affect  the  system  moderately,  it  usually  produces 
more  or  less  cerebral  disturbance,  indicated  by  vertigo,  headache,  dimness  or 
perversion  of  vision,  and  confusion  of  thought,  sometimes  amounting  to  slight 
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delirium  or  a  speoios  of  intoxication.  At  the  same  time  peculiar  deranged  genso- 
tion8  are  experienced  about  the  fauces,  cesophu^u.s,  and  trachea,  increaited  occa- 
sionally to  a  feeling  of  sutlbcation,  and  often  attended  with  nausea.  A  dispobi- 
tion  to  sleep  is  sometimes  but  not  uniformly  produced.  The  pulse  is  not  mate- 
rially aHected.  The  bowels  are  rather  relaxed  than  confined,  and  the  secretions 
from  the  skin  and  kidneys  not  unfrequently  augmented.  These  eflects  pass  oflf 
in  five  or  six  hours,  or  in  a  shorter  period,  and  no  inconvenience  is  subsequently 
experienced.  In  poisonous  doses,  this  narcotic  produces  cardialgia,  excessive 
thirst,  nausea  and  vomiting,  a  .sense  of  strangulation,  anxiety  and  faintness,  par- 
tial or  complete  blindness  with  dilatation  of  the  pupil,  sometimes  deafness,  flush- 
ing and  swelling  of  the  face,  headache,  vertigo,  delirium  sometimes  of  a  furious, 
sometimes  of  a  whimsical  character,  tremors  of  the  limbs,  palsy,  and  ultimately 
stupor  and  convulsions.  In  a  case  recorded  by  Dr.  C.  B.  Faust,  the  whole  sur- 
face of  the  body  was  of  a  scarlet  colour.  {Charleston  Journ.  &  liev.,  ix.  745.) 
From  all  these  symptoms  the  patient  may  recover;  but  they  have  frequently 
terminated  in  death.  To  evacuate  the  stomach  by  emetics  or  the  stomach-pump 
is  the  most  effectual  remedy.  What  has  before  been  said  as  to  the  destructive 
effects  of  the  caustic  alkalies  upon  the  active  principle  of  belladonna  and  hyoscy- 
amus  is  applicable  to  their  influence  on  stramonium.  (See  pages  171  and  474.) 
Opium  exercises  the  same  antagonistic  influence  upon  the  operation  of  this  poi- 
son as  on  that  of  belladonna.  (See  Belladonna,  page  171.) 

Though  long  known  as  a  poisonous  and  intoxicating  herb,  stramonium  was 
first  introduced  into  regular  practice  by  Baron  Storck,  of  Vienna,  who  found 
some  advantage  from  its  use  in  mania  and  epilepsy.  Subsequent  observation  has 
confirmed  his  estimate  of  the  remedy ;  and  numerous  cases  are  on  record  in  which 
benefit  has  accrued  from  it  in  these  complaints.  Other  diseases  in  which  it  has 
been  found  beneficial  are  neuralgic  and  rheumatic  affections,  dysraenorrhoea, 
syphilitic  pains,  cancerous  .sores,  and  spasmodic  asthma.  In  the  last  complaint 
it  has  acquired  considerable  reputation.  It  is  employed  only  during  the  parox- 
ysm, which  it  very  often  greatly  alleviates  or  altogether  subverts.  The  practice 
was  introduced  into  Great  Britain  from  the  East  Indies,  where  the  natives  are 
in  the  habit  of  smoking  the  dried  root  and  lower  part  of  the  stem  of  Datura 
ferox,  in  the  paroxysms  of  this  distressing  complaint.  The  same  parts  of  D. 
Stramonium  were  substituted,  and  found  equally  effectual.  To  prepare  the  roots 
for  use,  they  are  quickly  dried,  cut  into  pieces,  and  beaten  so  as  to  loosen  the  tex- 
ture. The  dried  leaves  answer  the  same  purpose.  They  are  smoked  by  means  of 
a  common  tobacco-pipe.  These  and  other  narcotic  leaves  have  also  been  used 
in  the  shape  of  cigars.  The  smoke  produces  a  sense  of  heat  in  the  lungs,  followed 
by  copious  expectoration,  and  attended  frequently  with  temporary  vertigo  or 
drowsiness,  and  sometimes  with  nausea.  The  remedy  should  never  be  used  in 
plethoric  cases,  unless  preceded  by  ample  depletion,  and  in  no  case  where  there 
is  determination  to  the  head.  Dangerous  and  even  fatal  consequences  have  re- 
sulted from  its  incautious  or  improper  use;  and  General  Gent,  who  was  instru- 
mental in  introducing  the  practice  into  England,  is  said  at  last  to  have  fallen  a 
victim  to  it.  Stramonium  has  sometimes  been  given  by  the  stomach  in  the  same 
complaint.  It  is  used  by  Dr.  H.  D.  W.  Pawling  in  the  treatment  of  delirium  tre- 
mens, and,  as  represented  in  the  inaugural  dissertation  of  his  pupil  Dr.  G.  W. 
Holstein,  with  great  success.  Dr.  Pawling  employs  a  decoction  of  the  leaves. 

Externally  the  medicine  is  used  advantageously  as  an  ointment  or  cataplasm 
in  irritable  ulcers,  inflamed  tumours,  swelling  of  the  mammae,  and  painful  hemor- 
rhoidal affections.  Dr.  J.  Y.  Dortch,  of  North  Carolina,  has  found  it  very  use- 
ful in  tinea  capitis.  (  Thesis,  Feb.  1846.)  By  American  surgeons  it  is  very  fre- 
quently applied  to  the  eye,  in  order  to  produce  dilatation  of  the  pupil,  previously 
to  the  operation  for  cataract;  and  is  found  equally  efficacious  with  belladonna. 
For  this  purpose  the  extract,  mixed  with  lard,  is  generally  rubbed  over  the  eye- 
lid, or  a  solution  of  it  dropped  into  the  eye. 

Of  the  parts  of  the  plant  employed,  the  seeds  are  the  most  powerful.  They 
may  be  given  in  the  dose  of  a  grain  twice  a  day ;  and  an  extract  made  by  evapo- 
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rating  the  decoction,  in  one-quarter  or  half  the  quantity.  The  dose  of  the  pow- 
dered leaves  is  two  or  three  grains.  The  inspissated  juice  of  the  fresh  leaves  is 
more  commonly  prescribed  than  any  other  preparation,  and  maybe  administered 
in  the  quantity  of  one  grain.  (8ee  Uxtr actum  Stramonii  Foliorum.)  There  is 
also  an  officinal  tincture,  to  which  the  reader  is  referred.  The  dose  should  be 
gradually  increased  till  the  narcotic  operation  becomes  evident,  or  relief  from 
the  symptoms  of  the  disease  is  obtained.  Fifteen  or  twenty  grains  of  the  pow- 
dered leaves,  and  a  proportionate  amount  of  the  other  preparations,  have  often 
been  given  daily  without  unpleasant  effects. 

Daturia  has  been  employed  for  obtaining  the  eflfeets  whether  of  stramonium 
or  belladonna.  M.  Jobert  has  found  it  three  times  as  strong  as  atropia,  less  apt 
to  disturb  vision  than  belladonna,  and  at  the  same  time  more  constant  and  last- 
ing in  its  operation.  (Ann.  de  Therap.,  A.D.  1863,  p.  28.) 

Off.  Prep,  of  the  Leaves.  Extractum  Stramonii,  U.  S.;  Extractum  Stramonii 
Alcoholicum,  U.  S. 

Off.  Prep,  of  the  Seeds.  Extractum  Stramonii,  Br.;  Tinctura  Stramonii. 

W. 

STYRAX.  U.  S. 
Storax. 

The  prepared  juice  of  Liquidambar  orientale.  U.  S. 

Off.  Syn.  STYRAX  PR^PARATUS.  Prepared  Storax.  A  balsam,  ob- 
tained from  the  bark  of  Liquidambar  orientale.  Purified  by  means  of  rectified 
spirit  and  straining.  Br. 

Storax,  Fr.,  Oerm.;  Storace,  Hal.;  Estoraque,  Span. 

Until  recently  it  was  generally  admitted  that  storax  was  obtained  from  Sty- 
rax  officinale ;  and  it  has  not  been  determined  that  this  plant  does  not  yield  a 
variety  of  the  drug ;  but  both  the  U.  S.  and  Br.  Pharmacopoeias  now  ascribe  the 
storax  in  ordinary  use  to  Liquidambar  orientale ;  and  we  shall,  therefore,  give 
a  brief  description  of  both  plants. 

Styrax.  See  BENZOINUM. 

Styrax  officinale.  Willd.  Sp.  Plant,  ii.  623 ;  Woodv.  Med.  Bot.  p.  291, 1. 101. 
This  species  of  Styrax  is  a  tree  which  rises  from  fifteen  to  twenty-five  feet  in 
height,  sends  off'  many  branches,  and  is  covered  with  a  rough  gray  bark.  The 
leaves  are  alternate,  petiolate,  entire,  oval,  pointed,  bright-green  on  their  upper 
surface,  white  with  a  cotton-like  tlown  upon  the  under,  about  two  inches  in 
length,  and  an  inch  and  a  half  in  breadth.  The  flowers  are  united  in  clusters 
of  three  or  four  at  the  extremities  of  the  branches.  They  are  white,  and  bear 
considerable  resemblance  to  those  of  the  orange.  The  tree  is  a  native  of  Syria 
and  other  parts  of  the  Levant,  and  has  been  naturalized  in  Italy,  Spain,  and  the 
south  of  France,  where,  however,  it  does  not  yield  balsam.  This  circumstance 
induced  some  naturalists  to  doubt  whether  Styrax  officinale  is  the  real  source 
of  storax ;  and,  as  the  Liquidambar  styracifiua  of  this  country  affords  a  balsam 
analogous  to  that  under  consideration,  Bernard  de  Jussieu  conjectured  that  the 
latter  might  be  derived  from  another  species  of  the  same  genus,  L.  orientale  of 
Lamarck,  which  is  more  abundant  in  Syria  than  the  Styrax.  This  conjecture 
has  since  been  confirmed;  and  storax  is  now  officinally  referred  to  that  plant. 

Liquidambar.  Sex.  Syst.  Moncecia  Polyandria. — Nat.  Ord.  Amentacese, 
Juss.;  Balsamaceae,  Lindley. 

Gen.  Gh.  Male.  Amentum  conical,  surrounded  by  a  four-leaved  involucre; 
corolla  none ;  filaments  numerous.  Female.  Amentum  globose,  with  a  four- 
leaved  involucre;  caly.x  one-leafed,  urceolate,  two-flowered;  styles  two;  caj)- 
sules  two,  surrounded  at  the  base  by  the  calyx,  one-celled,  many-seeded. 

Liquidambar  orientale.  M\\\er,  Diet.  no.  2;  Phar m.  Journ.,  xv'i.  4:Q2.  The 
oriental  sweet-gum  is  a  tree  of  from  twenty  to  forty  feet  high,  with  palmate 
leaves,  of  which  each  division  is  obscurely  three-lobed.  They  are  seiTate,  per- 
fectly smooth,  bright-green  and  shining  on  the  upper  surface,  and  pale  on  the 
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uiuiiT.  The  tree  is  a  native  of  Asia  Minor,  in  the  southwestern  parts  of  which  it 
forms  large  forests.  It  yields  the  variety  of  the  druj?  called  liquid  niorax. 

Accounts  somewhat  differ  as  to  the  mode  of  collecting  the  balsam.  They 
agree,  however,  in  the  point,  that,  the  outer  bark  having  l>een  removed,  the  inner 
bark  is  scraped  off  and  submitted  to  pressure.  According  to  Mr.  Maltass,  the 
bark  i.s  first  pressed  cold  in  horse-hair  bags,  after  which  hot  water  is  thrown 
over  them,  and  they  are  again  pressed.  Lieutenant  Campbell  states  that  the 
inner  bark  is  first  boiled  with  water,  and,  a  portion  of  the  balsam  which  rises 
having  been  skimmed  off,  is  then  pressed  so  as  to  extract  the  remainder.  The 
residuary  bark,  after  expression,  is  dried  in  the  sun,  and  employed  in  various 
parts  of  Turkey  for  fumigation.  It  is  the  drug  known  in  commerce  as  Slorax 
bark  or  Cortex  Thymiamatis.  (Ilanbury,  Fharm.  Journ.,  xvi.  463.)  The  balsam 
is  sent  in  casks  to  Constantinople,  Smyrna,  and  other  ports  of  the  Levant. 

Several  kinds  of  storax  have  been  described.  The  purest  was  the  ntorax 
ingrains,  which  was  in  whitish,  yellowish-white,  or  reddish-yellow  tears,  about 
the  size  of  a  pea,  opaque,  soft,  adhesive,  and  capable  of  uniting  so  as  to  form  a 
mass.  Another  variety,  formerly  called  styrax  calamita,  from  the  circumstance, 
as  is  supposed,  that  it  was  brought  wrapped  in  the  leaves  of  a  kind  of  reed, 
consisted  of  dry  and  brittle  masses,  formed  of  yellowish  agglutinated  tears,  in  the 
intersticesof  which  was  a  brown  or  reddish  matter.  The  French  call  it  storax 
amygdaloide.  This  and  the  preceding  variety  had  a  pleasant  odour  like  that 
of  vanilla.  Neither  of  them,  however,  is  now  found  in  the  markets.  It  is  pos- 
sible that  one  or  both  of  these  varieties  may  have  been  the  product  of  Styrax 
officinale;  but  there  seems  to  be  no  certainty  on  this  point. 

A  third  variety,  which  is  sometimes  sold  as  the  styrax  calamita,  is  in  brown 
or  reddish-brown  masses  of  various  shapes,  light,  friable,  yet  possessing  a  cer- 
tain degree  of  tenacity,  and  softening  under  the  teeth.  Upon  exposure,  it  be- 
comes cov'ered  upon  the  surface  with  a  white  efflorescence  of  benzoic  acid.  It 
evidently  consists  of  sawdust,  united  either  with  a  portion  of  the  balsam,  or 
with  other  analogous  substances.  As  found  in  our  shops,  it  is  usually  in  the 
state  of  a  coarse,  soft,  dark-coloured  powder,  mingled  with  occasional  light 
friable  lumps  of  various  magnitude,  and  containing  very  little  of  the  balsam. 
When  good,  it  should  yield,  upon  pressure  between  hot  plates,  a  brown  resinous 
fluid  having  the  odour  of  storax.  The  source  of  this  variety  is  not  precisely 
known.  Mr.  Hanbury  states  that  some  of  it  is  prepared  at  Trieste  by  mixing 
the  residue  of  the  liquidambar  bark  remaining  after  expression,  and  reduced  to 
coarse  powder,  with  genuine  liquid  storax.  {Fharm.  Jburn.,  April, 1863,  p.  438.) 

A  fourth  variety,  which,  under  the  name  of  liquid  storax,  is  the  one  commonly 
used,  is  a  semi-fluid,  adhesive  substance,  brown  or  almost  black  upon  the  sur- 
face exposed  to  the  air,  but  of  a  slightly  greenish-gray  colour  within,  and  of  an 
odour  somewhat  likethat  of  Peruvian  balsam,  though  less  agreeable.  It  is  kept  in 
jars.  The  source  of  liquid  storax  was  till  recently  quite  uncertain.  Some  supposed 
it  to  be  derived  by  decoction  from  the  young  branches  of  Liquidambar  styra- 
cifiua ;  but  a  specimen  of  the  juice  of  this  plant,  brought  from  New  Orleans, 
which  we  had  an  opportunity  of  inspecting,  had  an  odour  entirely  distinct  from 
that  of  the  substance  under  consideration.  According  to  Landerer,  who  resides 
in  Greece,  liquid  storax  is  obtained  in  the  islands  of  Cos  an^  Rhodes  from  the 
bark  and  young  twigs  of  Styrax  officinale,  by  subjecting  them  to  pressure.  But 
Mr.  Daniel  Hanbury,  in  a  communication  to  the  Pharmaceutical  Journal  (xvi. 
422),  has  shown  this  to  be  an  error;  none  whatever  of  the  balsam  being  col- 
lected in  those  islands.  It  has  been  stated  above  that  liquid  storax  had  been 
referred  to  Liquidambar  orientale;  and  from  specimens  of  the  plant  furnishing 
the  balsam,  collected  by  Mr.  Maltass,  and  sent  by  him  to  Mr.  Hanbury,  there 
can  scarcely  be  a  doubt  of  the  correctness  of  this  reference. 

As  found  in  the  shops,  storax  is  usually  so  much  adulterated  as  to  require 
purification  before  it  can  be  used ;  and,  both  in  the  U.  S.  and  British  Pharma- 
copoeias, processes  were  formerly  given  for  its  preparation.  But  in  the  recent 
editions  these  processes  have  been  abandoned ;  and  the  U.  S.  authorities  content 
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themselves  with  directing,  in  the  Materia  Medica  Catalogue,  the  "prepared  juice" 
of  the  plant;  the  British,  the  "balsam  purified  by  means  of  rectified  spirit  and 
straining."  Whenever  not  originally  pure  enough  for  use,  it  should  be  dissolved 
in  alcohol,  the  solution  strained,  and  the  alcohol  distilled  off  to  a  certain  extent, 
and  then  completely  evaporated  at  a  gentle  heat. 

General  Properties.  Storax  has  a  fragrant  odour  and  aromatic  taste.  It 
melts  with  a  moderate  heat,  and,  when  the  temperature  is  raised,  takes  fire  and 
burns  with  a  white  flame,  leaving  a  light  spongy  carbonaceous  residue.  It  im- 
parts its  odour  to  water,  which  it  renders  yellow  and  milky.  Its  active  con- 
stituents are  dissolved  by  alcohol  and  ether.  Newmann  obtained  from  480  grains 
of  storax  120  of  watery  extract ;  and  from  an  equal  quantity,  360  grains  of  alco- 
holic extract.  Containing  volatile  oil  and  resin,  and  yielding  benzoic  or  cinna- 
mic  acid  by  distillation;  it  is  entitled  to  be  ranked  as  a  balsam.  Besides  oil, 
resin,  and  benzoic  acid,  Reinsch  found  in  styrax  calamita,  gum,  extractive,  lig- 
nin,  a  matter  extracted  by  potassa,  water,  and  traces  of  ammonia.  Simon  found 
in  liquid  storax  cinnamic  acid,  and  a  resinous  substance,  which  he  considered 
identical  with  the  styracin  of  Bonastre.  According  to  Toel,  styracin  is  a  com- 
pound of  cinnamic  acid  with  a  peculiar  substance  which  he  calls  styrone,  and 
is  in  composition  perfectly  analogous  to  the  natural  fats.  (Ghem.  Gaz.,  July  2, 
1849.)  Strecker  gives  the  name  of  styrone  to  a  substance  resulting  from  the 
action  of  caustic  potassa  on  liquid  storax.  He  states  that,  if  this  be  oxidized 
by  exposing  spongy  platinum  moistened  with  it  in  the  liquid  state  to  the  air 
the  odour  of  oil  of  cinnamon  is  perceived,  evincing  the  production  of  a  portion 
of  that  oil.  (See  Pharni.  Journ.,  xv.  180.)  The  volatile  oil  of  storax,  denomi- 
nated styrol,  is  obtained  by  distilling  the  liquid  balsam  with  water  and  carbo- 
nate of  soda,  this  salt  being  added  to  retain  the  cinnamic  acid.  It  is  a  mobile, 
limpid  fluid,  with  the  odour  of  liquid  storax,  and  a  burning  taste.  It  has  the 
sp.gr.  0  924,  and  boils  at  294°  F.  {Gmelin's  Handbook,  xiii.  2.) 

Medical  Properties  and  Uses.  This  balsam  is  a  stimulating  expectorant,  and 
was  formerly  recommended  in  phthisis,  chronic  catarrh,  asthma,  and  amenor- 
rhcea ;  but  it  is  very  seldom  used  at  present,  except  as  a  constituent  of  the  com- 
pound tincture  of  benzoin.  It  has  been  highly  praised  as  a  remedy  in  diphthe- 
ria and  pseudomembranous  croup.  Liquid  storax  has  been  recommended  in 
gonorrhoea  and  leucorrhoea  as  equally  efTectual  with  copaiba,  and  less  dis- 
agreeable. From  ten  to  twenty  grains  may  be  given  twice  a  day,  and  the  dose 
gradually  increased.  The  same  variety  of  storax,  mixed  with  olive  oil,  has 
been  found  by  Dr.  H.  Schultze,  of  Magdeburg,  effectual  in  the  cure  of  itch ; 
the  death  of  the  insect  resulting  from  a  single  thorough  rubbing  of  the  surface 
in  twenty-four  hours,  and  the  eruption  then  subsiding  spontaneously.  (Am. 
Journ.  of  Med.  Sci.,  July,  1867,  p.  258.) 

Ojf.  Prep.  Tinctura  Benzoini  Composita.  W. 

SULPHUR  LOTUM.  U.S. 
Washed  Sulphur. 
Sublimed  sulphur,  thoroughly  washed  with  water.  U.  S. 

SULPHUR  SUBLIMATUM.  U.S., Br. 

*  Sublimed  Sulphur. 

Sulphur,  prepared  from  crude  or  rough  sulphur  by  sublimation,  Br. 

Brimstone;  Soufre,  Fr.;  Schwefel,  Oerm.;  Zolfo,  Ital.;  Azufre,  Span. 

The  officinal  forms  of  sulphur  are  the  sublimed,  the  washed,  and  the  pre- 
cipitated. The  sublimed  and  washed  sulphur  will  be  noticed  in  this  place;  the 
precipitated,  in  Part  II.  among  the  Preparations. 

Natural  States.  Sulphur  is  very  generally  disseminated  throughout  the  min- 
eral kingdom,  and  is  almost  always  present,  in  minute  quantity,  in  animal  and 
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Tcgetablo  matter.  Amonff  vefretablos,  it  Is  particularly  abundant  in  mustard 
and  other  cruciform  plants.  It  occurs  in  the  earth,  either  native  or  in  combina- 
tion. Wljen  native  it  \a  found  in  masses,  translucent  or  opaque,  or  in  the  pow- 
dery form  mixed  with  various  earthy  impurities.  In  combination  it  is  usually 
united  with  certain  motals,  as  iron,  lead,  mercury,  antimony,  copper,  and  zinc, 
forming  compound.*?  called  sulphurets.  Native  sulphur  is  most  abundant  in 
volcanic  countries,  and  is  hence  called  volcanic  sulphur.  The  most  productive 
mines  of  sulphur  are  found  in  Sicily,  at  Solfatara  in  the  kingdom  of  Naples,* 
and  in  the  Roman  States.  A  large  mine  of  native  sulphur  has  been  opened  in 
California,  about  twenty  miles  from  Santa  Barbara,  and  seven  from  the  sea- 
coast.  (Am.  Journ.  of  Pharm.,  March,  1862,  p.  176.)  Near  the  borax  lake  in 
California  (see  Sodse  Boras,  page  815)  is  an  elevation,  where  the  deposition  of 
sulphur  is  constantly  going  on  from  vapours  issuing  from  innumerable  crevices 
in  a  decomposed  volcanic  rock,  the  surface  of  which  is  so  far  covered  with  the 
deposited  matter  as  to  give  the  mass  the  appearance  of  a  bank  of  sulphur.  It 
is  called  "Sulphur  Banks,"  and  will  no  doubt  largely  contribute  this  material  to 
commerce  in  future  times.  (Prof.  J.  D.  Whitney, /6id,  May,  1866,  pp.  237-8.) 
Already  works  are  in  operation  for  preparing  the  sulphur. 

Extraction,  &c.  Sulphur  is  obtained  either  from  sulphur  earths,  or  from  the 
native  sulphurets  of  iron  and  copper,  called  iron  and  copper  pyrites.  The  sul- 
phur earths  are  placed  in  earthen  pots,  set  in  oblong  furnaces  of  brickwork. 
From  the  upper  and  lateral  part  of  each  pot,  a  tube  proceeds  obliquely  down- 
Avards,  which  communicates  with  the  upper  part  of  a  similar  pot,  situated  out- 
side the  furnace,  and  perforated  near  its  bottom,  to  allow  the  melted  sulphur  to 
flow  into  a  vessel  containing  water,  conveniently  placed  to  receive  it.  Fire  being 
applied,  the  sulphur  rises  in  vapour,  leaving  the  impurities  behind,  and,  being 
condensed  again,  flows  from  the  perforated  pot  into  the  vessel  containing  the 
water.  Sulphur,  as  thus  obtained,  is  called  crude  sulphur,  and  contains  about 
one-twelfth  of  its  weight  of  earthy  matter.  For  purification  it  is  generally 
melted  in  a  cast  iron  vessel.  When  the  fusion  is  complete,  the  impurities  sub- 
side, and  the  purer  sulphur  is  dipped  out  and  poured  into  cylindrical  wooden 
moulds,  which  give  it  the  form  of  solid  cylinders,  about  an  inch  in  diameter, 
called  in  commerce  roll  sulphur  or  cane  brimstone.  The  dregs  of  this  process, 
ground  to  powder,  constitute  a  very  impure  kind  of  sulphur,  of  a  gray  colour, 
called  in  the  shops  suljohxir  vivum  or  horse  brimstone. 

The  above  process  purifies  the  sulphur  but  imperfectly.  At  the  same  time  it 
causes  a  considerable  loss;  as  the  dregs  just  mentioned  contain  a  large  propor- 
tion of  sulphur.  A  more  eligible  mode  of  purification  consists  in  distilling  the 
crude  sulphur  from  a  large  cast  iron  still,  set  in  brickwork  over  a  furnace,  and 
furnished  with  an  iron  head.  The  head  has  two  lateral  communications,  one 
with  a  chamber  of  brickwork,  the  other  with  an  iron  receiver  immersed  in 
water,  which  is  constantly  renewed  to  cool  it  sufficiently  to  cause  the  sulphur 
to  condense  in  the  liquid  form.  When  the  tube  between  the  still  and  receiver 
is  shut,  and  that  communicating  with  the  chamber  is  open,  the  sulphur  con- 
denses on  its  walls  in  the  form  of  an  impalpable  powder,  and  constitutes  subr 
limed  sulphur  or  Jlowers  of  sulphur.  If,  on  the  other  hand,  the  communica- 
tion with  the  chamber  is  closed,  and  that  with  the  receiver  opened,  the  sulphur 
condenses  in  the  latter  in  the  fused  state,  and,  when  cast  in  cylindrical  moulds, 
forms  the  roll  sulphur  of  commerce. 

The  extraction  of  sulphur  from  the  bisulphuret  of  iron  (iron  pyrites)  is  per- 
formed by  distilling  it  in  stone-ware  cylinders.  Half  the  sulphur  contained  in 
the  bisulphuret  is  volatilized  by  the  heat,  and  conducted,  by  means  of  an  adapter, 
into  vessels  containing  water,  where  it  condenses.  The  residue  of  the  mineral 
is  employed  for  making  .sulphate  of  iron,  or  green  vitriol.  In  the  island  of  An- 
glesea,  large  quantities  of  sulphur  are  obtained  from  copper  pyrites  in  the  pro- 

*  On  a  recent  visit  (A.  D.  1861)  to  Solfatara,  one  of  the  authors  was  informed  that  sul- 
phur was  no  longer  obtained  from  this  extinct  volcano;  and  certainly  no  works  for  its 
extraction  were  then  in  operation.  [Note  to  the  itoel/th  edition.) 


846  Sulphur.  part  i. 

cess  for  extracting  that  metal.  The  furnaces  in  which  the  ore  is  roasted  are 
connected  by  horizontal  flues  with  chambers,  in  which  the  volatilized  sulphur 
is  condensed.  Each  chamber  is  furnished  with  a  door,  through  which  the  sul- 
phur is  withdrawn  once  in  six  weeks. 

Crude  sulphur  comes  to  this  country  principally  from  Messina,  in  Sicily,  and 
the  ports  of  Italy,  Roll  sulphur  and  the  flowers  are  usually  brought  from  Mar- 
seilles, Good  Sicilian  sulphur  does  not  contain  more  than  3  per  cent,  of  im- 
purity, consisting  chiefly  of  earths.  Crude  sulphur  is  employed  by  the  manu- 
facturers of  sulphuric  acid ;  and,  as  it  is  very  variable  in  quality,  it  becomes 
important  to  ascertain  its  exact  value.  This  may  be  done  by  drying  a  given 
weight  of  it,  and  submitting  it  to  combustion.  The  weight  of  the  incombusti- 
ble residue,  added  to  that  lost  in  drying,  gives  the  amount  of  impurity. 

Properties.  Sulphur  is  a  non-metallic  element,  susceptible  of  several  allo- 
tropic  states.  In  its  ordinary  state  it  is  a  brittle  solid,  of  a  pale-yellow  colour, 
permanent  in  the  air,  and  exhibiting  a  crystalline  texture  and  shining  fracture. 
It  has  a  slight  taste,  and  a  perceptible  smell  when  rubbed.  When  pure  its  sp. 
gr.  is  about  2  ;  but  it  varies  a  little  in  density  in  its  different  allotropic  states. 
Occasionally,  from  impurity,  its  sp.gr.  is  as  high  as  2-35.  Its  eq.  number  is  16, 
and  its  symbol  S.  It  is  a  bad  conductor  of  heat,  and  becomes  negatively  elec- 
tric by  friction.  The  melting  point  of  sulphur  varies  with  its  allotropic  state, 
which  is  readily  altered  by  heat.  Pure  sulphur  melts  and  sublimes  at  180°,  (Guy, 
Pharm.  Journ.,  Feb.  1868,  p.  375.)  In  ordinary  sulphur,  which  is  a  mixture  of 
the  element  in  different  allotropic  states,  the  melting  point  varies  from  232°  to 
248°,  If  heated  above  its  melting  point,  it  undergoes,  in  proportion  to  the  heat 
applied,  a  progressive  change,  which  will  cause  it,  upon  slow  cooling,  to  solidify 
at  a  temperature  lower  than  that  at  which  it  was  melted;  and,  if  it  be  remelted, 
it  will  be  found  to  have  a  higher  melting  point  than  before.  Melted  sulphur  is 
perfectly  limpid,  and  of  a  bright-yellow  colour.  When  sulphur  is  melted,  and, 
after  partial  cooling,  the  crust  formed  on  its  surface  is  pierced,  and  the  fluid  por- 
tion poured  out,  it  maybe  obtained  in  slender  prismatic  crystals,  called  pri-smatic 
sulphur.  When  sulphur  is  heated  above  its  melting  point,  it  becomes  deeper- 
coloured  and  less  fluid.  At  392°,  it  has  a  deep-brown  colour,  and  is  so  viscid 
that  it  cannot  be  poured  from  the  containing  vessel.  If  the  temperature  be  still 
further  increased,  the  sulphur  resumes  its  fluidity,  but  retains  its  brown  colour, 
Finally,  when  the  temperature  reaches  152°,  it  boils  in  close  vessels,  forming  a 
yellow  vapour,  and  maybe  distilled.  If  melted  sulphur,  heated  above  392°,  is 
suddenly  cooled  by  being  poured  out  into  water,  it  becomes  a  reddish-brown 
plastic  mass,  with  alteration  of  properties,  called  soft  sulphur  (viscid  sulphur), 
which  is  employed  in  taking  impressions  of  medals,  &c.  This  form  of  sulphur 
resumes  the  hard  state,  bitt  not  its  original  colour,  after  the  lapse  of  a  few  days, 
or  suddenly  if  heated  to  about  212°.  Sulphur  is  insoluble  in  water,  but  soluble 
in  alkaline  solutions,  petroleum,  rectified  coal  naphtha,  the  fixed  oils,  oil  of  tur- 
pentine and  other  volatile  oils,  alcohol  and  ether,  chloroform,  and  bisulphide  of 
carbon.  Its  best  solvent  is  bisulphide  of  carbon,  from  solution  in  which  it  crys- 
tallizes generally  in  octohedrons,  a  form  belonging  to  a  diiferent  system  from 
the  prism,  obtained  by  crystallizing  melted  sulphur  by  cooling.  Hence  sulphur 
is  said  to  be  dimorphous. 

The  allotropic  states  of  sulphur  have  been  studied  chiefly  by  Brodie,  Magnus 
and  Weber,  and  Berthelot,  These  states  are  induced,  for  the  most  part,  by  heat, 
and  are  distinguished  by  the  crystalline  form  of  the  sulphur,  and  by  its  solubility 
or  non-solubility  in  bisulphide  of  carbon.  According  to  the  corrected  deter- 
minations of  Magnus  and  Weber,  there  are  four  allotropic  states  of  sulphur, 
which  they  distinguish  by  the  names  of  prismatic,  octohedral,  crummy,  and  in- 
soluble sulphur.  Prismatic  sulphur  forms  the  greater  part  of  ordinary  sulphur. 
It  is  soluble  in  bisulphide  of  carbon.  If  heated  just  to  its  point  of  fusion,  it 
will  have  a  coinciding  melting  and  solidifying  point  at  248°,  {B.  G.  Brodie.) 
Octohedral  sulphur  may  be  obtained  from  freshly  made  soft  sulphur,  by  acting 
on  it  with  bisulphide  of  carbon,  which  dissolves  it  in  part.    This  solution,  by 
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distilling,' off  a  portion  of  the  l)iHuIi>hi<lo,  yieldH,  on  coolinpr,  octohedral  sulpliiir. 
Tlio  nu'ltinj^  point  of  this  sulphur  m  238°;  but  it  is  difficult  to  pet  it  correctly, 
owinp  to  the  facility  with  which  octahedral  sulphur  Ih  changed  by  heat  into  the 
prismatic,  with  the  effect  of  raising  the  melting  point.  (//.  G.  Jirodic)  The 
solution,  when  no  more  crystals  can  be  obtained  from  it,  still  contains  sulphur, 
which  nuvy  l)e  separated  as  a  celhilar  amorphous  mass,  called  crummy  sulphur, 
by  the  s|)ontaneou8  evaporation  of  the  solvent.  Crummy  milphur  forms  from 
2  to  5  per  cent,  of  the  soft  sulphur;  and,  though  obtained  from  its  solution  in 
bisulphide  of  carbon,  cannot  l)e  redissolved  in  it,  even  at  the  boiling  tempera- 
ture. Insoluble  sulphur  is  the  name  given  to  that  part  of  the  soft  sulphur 
which  is  left  undissolved  by  the  bisulphide,  amounting  to  between  one-third 
and  nenrly  one-half  of  the  former.  Mr.  Brodie  was  unable  to  determine  the 
melting  point  of  this  sulphur,  but  found  it  considerably  above  248°,  or  the  melt- 
ing point  of  prismatic  sulphur.  Flowers  of  sulphur  contain  about  one-th-ird  of 
their  weight  of  insoluble  sulphur.  Crummy  sulphur  is  either  yellow  or  red,  ac- 
cording as  it  is  obtained  from  a  soft  sulphur  which  has  been  once  or  several 
times  melted  and  poured  out  into  water.  What  Magnus  formerly  called  red 
sulphur  is  a  red  modification  of  crummy  sulphui*.  Red  and  black  sulphur  are 
no  longer  considered  by  Magnus  as  allotropic  states  of  sulphur;  but  rather  as 
sulphur  modified  by  the  presence  of  a  minute  proportion  of  foreign  matter. 
This  opinion  is  founded  on  the  recent  discovery  of  Mitscherlich,  confirmed  by 
Magnus,  that  a  number  of  substances,  especially  the  fats  and  oils,  when  heated 
with  sulphur,  give  it  a  red  or  black  colour.  Thus,  one  part  of  tallow,  heated 
with  3000  parts  of  sulphur,  imparts  to  it  an  intensely  red  colour;  and  the  same 
proportion  of  paraffin  changes  it  to  red  or  black.  So  minute  is  the  quantity  of 
foreign  matter,  capable  of  producing  this  change,  that  Magnus  asserts  that  sul- 
phur, touched  by  the  hands,  will  be  coloured  red  by  the  greasy  matter  thereby 
imparted,  upon  being  heated  to  572°.  Black  sulphur  forms  a  soft,  greasy,  duc- 
tile mass,  which  after  a  time  solidifies,  when  it  assumes  a  glassy  appearance.  (See 
Chem.  Gaz.,  May  15, 185i,  and  Philos.  Mag.,  Supplement,  Jan.  1857  ) 

The  physical  properties  of  sulphur  are  remarkably  modified  by  heating  it  in 
contact  with  a  minute  proportion  of  certain  other  substances.  MM.  Moutier 
have  ascertained  that,  heated  with  ^^^  of  iodine,  it  becomes,  on  cooling, 
soft,  plastic,  and  in  great  measure  insoluble  in  bisulphide  of  carbon.  The 
same  authors  found  that  many  other  substances  have  a  similar  effect  on  sul- 
phur; as  napbthalin,  paraffin,  creasote,  camphor,  and  oil  of  turpentine;  the 
quantity  of  the  substance  required  varying  from  -^^^  to  goo  5  ^"^  the  necessary 
temperature  being  different  with  the  substances  used ;  camphor  requiring  230° 
C,  and  na])hthalin  and  oil  of  turpentine  much  more.  After  cooling,  a  paste  is 
obtained,  black,  soft,  plastic,  ductile,  which  passes  very  slowly  into  the  hard 
and  brittle  state  of  ordinary  sulphur.  {Journ.  de  Pharm.  et  de  Chim.,  4e  ser., 
i.  288,  A.  D.  1865.) 

SulpBur  takes  fire  at  about  the  temperature  of  300°,  and  burns  with  a  blue 
flame,  combining  with  the  oxygen  of  the  air,  and  giving  ri.se  to  a  peculiar 
gaseous  acid,  called  sulphurous  acid.  The  combinations  of  sulphur  are  nume- 
rous, and  among  the  most  powerful  agents  of  chemistry.  It  forms  with  oxygen 
four  principal  acids,  the  hyposulphurous,  sulphurous,  hyposulphuric,  and 
sulphuric;  with  hydrogen,  sulphohydric  acid  {hydrosulphuric  acid  or  sul- 
phuretted hydrogen) ;  and  with  the  metals,  various  sulphurets.  Some  of  the 
sulphurets  are  analogous  to  acids,  others  to  bases;  and  these  difierent  sulphu- 
rets, by  combining  with  each  other,  form  compounds  which,  from  their  analogy 
to  salts,  are  called  by  Berzelius  sulpho-salls. 

An  extremely  sensitive  test  of  this  element  is  a  solution  of  molybdate  of  am- 
monia in  muriatic  acid,  diluted  with  water,  which  is  rendered  blue  by  contact 
with  even  a  trace  of  sulphur.  (Journ.  de  Pharm.,  Mai,  1862,  p.  367.) 

Sulphur,  when  obtained  by  roasting  the  native  sulphurets,  sometimes  con- 
tains arsenic,  and  is  thereby  rendered  poisonous.  Sicilian  sulphur,  being  vol- 
canic, is  not  subject  to  this  impurity.     The  common  English  roll  sulphur  is 
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sometimes  made  from  iron  pyrites,  and  is  then  apt  to  contain  orpiment-(ter- 
sulphuret  of  arsenic).  This  impurity  may  be  detected  by  heating  the  sus- 
pected sulphur  with  nitric  acid.  The  arsenic,  if  present,  will  be  converted  into 
arsenic  acid ;  and  the  nitric  solution,  diluted  with  water,  neutralized  with  car- 
bonate of  soda,  and  acidulated  with  muriatic  acid,  will  give  a  yellow  precipi- 
tate of  quintosulphuret  of  arsenic  with  a  stream  of  sulphuretted  hydrogen.  A 
precipitate  maybe  more  readily  obtained  from  the  nitric  solution,  if,  after  neu- 
tralization, sulphurous  acid  be  added,  which  will  convert  the  arsenic  acid  into 
the  arsenious.  This  is  more  easily  decomposed  by  the  sulphuretted  hydrogen ; 
but  the  precipitate  obtained  will  now  be  the  tersulphuret.  Sulphur,  when  per- 
fectly pure,  is  wholly  volatilized  by  heat,  and  soluble  without  residue  in  oil  ol 
turpentine.  According  to  Dr.  Playfair,  a  solution  of  nitroprusside  of  sodium  is 
a  delicate  test  for  the  alkaline  sulphurets,  producing  with  them  a  violet  tint. 
The  late  Prof  Bailey,  of  West  Point,  employed  the  same  test  for  detecting  sul- 
phur in  any  compound.  The  substance  suspected  to  contain  it  is  fused  with  car- 
bonate of  soda, with  the  addition  of  carbonaceous  matter  if  necessary.  If  sulphur 
be  present  it  will  be  converted  into  sulphuret  of  sodium ;  and,  upon  the  addition 
of  a  small  portion  of  the  fused  mass  to  a  drop  of  the  nitroprusside,  the  charac- 
teristic violet  tint  will  be  produced. 

Sublimed  sulphur,  usually  caWed  flowers  of  sulphur  (flores  sulphuris),  is 
in  the  form  of  a  crystalline  powder  of  a  fine  yellow  colour.  It  is  always  con- 
taminated with  a  little  sulphuric  acid,  which  is  formed  at  the  expense  of  the 
oxygen  of  the  air  contained  in  the  subliming  chambers.  Accordingly,  it  always 
reddens  litmus ;  and,  if  the  acid  is  present  in  considerable  quantity,  sometimes 
cakes.  It  may  be  freed  from  acidity  by  careful  ablution  with  hot  water,  when  it 
becomes  the  officinal  washed  sulphur. 

Washed  sulphur  is  placed  in  the  list  of  Materia  Medica  of  the  TJ.  S.  Phar- 
macopoeia, with  an  explanatory  note,  that  it  is  sublimed  sulphur,  thoroughly 
washed  with  water.  Washed  sulphur  has  the  general  appearance  of  sublimed 
sulphur,  and  is  wholly  volatilized  by  heat.  When  properly  prepared  it  does  not 
affect  litmus,  and  undergoes  no  change  by  exposure  to  the  air. 

Medical  Properties  and  Uses.  Sulphuris  laxative,  diaphoretic,  and  resolvent. 
It  is  supposed  to  be  rendered  soluble  by  the  soda  of  the  bile.  M.  Miahle  at 
present  teaches  that  it  is  carried  into  the  circulation  by  the  fatty  matters  in 
the  alimentary  canal  which  dissolve  it.  (Med.  T.  and  Gaz.,  June,  1868,  p.  642.) 
It  evidently  passes  off  by  the  pores  of  the  skin ;  as  is  shown  by  the  fact  that 
silver,  worn  in  the  pockets  of  patients  under  a  course  of  it,  becomes  blackened 
with  a  coating  of  sulphuret.  The  stools  which  it  occasions  are  usually  solid, 
and  it  is  gentle  in  its  operation,  unless  it  contain  a  good  deal  of  acid,  when  it 
may  cause  griping;  and  the  liability  of  the  sublimed  sulphur  to  contain  acid, 
renders  it  less  eligible  for  exhibition  than  the  washed  sulphur,  from  which  all 
acidity  is  removed.  The  diseases  in  which  sulphur  is  principally  used  are 
hemorrhoidal  affections,  atonic  gout,  chronic  rheumatism,  chronic  catarrh,  and 
asthma.  It  has  also  been  given  as  an  antiperiodic,  being  considered  as  par- 
ticularly applicable  to  cases  in  which  the  apyrexia  is  incomplete.  It  is  also 
much  employed,  both  internally  and  externally,  in  cutaneous  affections,  espe- 
cially scabies,  for  the  cure  of  which  it  is  considered  a  specific.  In  these  affec- 
tions, as  well  as  in  chronic  rheumatism,  it  is  sometimes  applied  as  an  air  bath, 
in  the  form  of  sulphurous  acid  gas,  the  head  being  protected  from  its  effects. 
It  has  been  employed  with  great  success,  by  M.  Lagauldrie,  in  diphtheric  croup, 
given  freely  every  hour,  simply  suspended  in  water.  M.  Thevenot  finds  it 
promptly  effectual  in  the  removal  of  diphtheric  exudation,  simply  applied  lo- 
cally to  the  patches.  {Ann.  de  Therap.,  A.D.  1867,  p.  18.)  It  is  said  also  to  be 
very  useful  in  lead  colic.  (Ibid.,  1868,  p.  108.)  The  external  use  of  sulphur  is 
strongly  recommended  by  Dr.  O'Connor,  of  London,  in  sciatica  and  chronic 
articular  rheumatism.  The  limb  affected  is  covered  with  sulphur,  and  bandaged 
with  new  flannel,  over  which  sheets  of  wadding  are  wrapped.  The  dressing 
should  not  be  taken  off  for  several  days ;  as  its  earlier  removal  would  interfere 
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with  the  absorption  of  the  sulphur,  on  which  its  curative  effect  depends. 
(Lancet,  Ara.  ed.,  June,  1857,  p.  507.)  The  dose  of  Hulphur  it*  from  one  to  three 
drachiu-s,  mixed  with  syrup  or  molasses,  or  taken  in  milk.  It  is  often  com- 
bined with  bitartrate  of  pptussa,  or  with  magnesia. 

According  to  M.  Ilannon,  o(  Bniaaeh,  soft  sulphur,  recently  prepared,  pos- 
sesses valuable  therapeutic  properties,  not  as  a  la.xative,  but  as  a  stimulant  to 
the  circulation,  lungs,  and  skin,  fur  more  active  than  ordinary  sulphur.  The 
dose  of  soft  sulphur  is  from  twenty  to  fifty  grains,  given  in  the  form  of  pill. 
It  has  also  been  successfully  employed  for  filling  the  hollows  of  carious  teeth. 
(Pharm.  Journ.,  xvii.  330.) 

Sulphur  is  consumed  in  the  arts,  principally  in  the  manufacture  of  gunpow- 
der and  sulphuric  acid. 

Off.  Prep,  of  Sulphur  Suhlimatum.  Confectio  Sulphuris,  J9r.;  Emplastrum 
Ammoniacicum  Ilydrargyro;  Emplastrum  Hydrargyri,  i^r.;  Ilydrargyri  Sul- 
phuretum  Ilubrum,  U.S.;  Potassa  Sulphurata,  Br.;  Potassii  Sulphuretum, 
U.S.;  Sulphur  Prsecipitatum ;  Sulphuris  lodidum;  Unguentum  Sulphuris. 

B. 

SUMBUL  RADIX.  Br. 

Sumhul  Root. 

The  dried  transverse  sections  of  the  root  of  a  plant  the  botanical  history  of 
which  is  unknown.   Imported  from  Russia  and  also  from  India.  Br. 

Under  the  name  of  sumbul  or  jatamansi,  a  root  has  long  been  used  in  India, 
Persia,  and  other  parts  of  the  East,  as  a  perfume,  an  incense  in  religious  cere- 
monies, and  medicinally.  It  is  the  product  of  an  unknown  plant,  supposed  to 
be  umbelliferous,  and,  from  the  character  of  the  root,  to  grow  in  low  wet  places. 
The  plant  is  said  to  inhabit  no  part  of  British  India,  but  the  regions  to  the  north 
and  east  of  it,  as  Nepaul,  Bootan,  Bucharia,  &c.  The  root  is  taken  northward 
to  Russia,  and  reaches  the  rest  of  Europe  through  St.  Petersburg.  The  phy- 
sicians of  Moscow  and  St.  Petersburg  were  the  first  to  employ  it  on  the  con- 
tinent of  Europe.  Dr.  Granville  first  introduced  it  to  the  notice  of  the  profes- 
sion in  Great  Britain  and  this  country.  It  has  recently  also  been  imported  into 
England  from  India,  whither  it  was  brought  from  a  great  distance  in  the 
interior. 

The  medicine  comes  in  transverse  sections,  from  two  to  four  or  five  inches 
in  diameter,  and  from  an  inch  to  an  inch  and  a  half  in  length,  with  a  dusky, 
light-brown,  wrinkled  epidermis,  and  an  interior  porous  structure,  consisting  of 
coarse,  irregular,  easily  separable  fibres.  The  fresh  cut  surface  of  a  transverse 
section  presents,  within  the  epidermis,  an  exterior  white  and  spotted  layer,  and 
an  inner  yellow  substance  which  forms  the  greater  part  of  the  root.  Examined 
by  means  of  a  microscope,  it  exhibits  translucent  points  which  probably  repre- 
sent starch  granules.  Sumbul  has  a  strong  odour,  much  resembling  that  of 
musk,  which  it  retains  when  long  kept;  and  hence  the  name  of  musk-root 
sometimes  attached  to  it.  The  taste,  at  first  feebly  sweetish,  becomes  after  a 
time  bitterish  and  balsamic,  but  not  disagreeable  ;  and  a  strong  aroma  is  de- 
veloped under  mastication,  diffusing  itself  with  a  sensation  of  warmth 
through  the  mouth  and  throat,  and  rendering  the  breath  fragrant.  This  effect, 
however,  is  much  diminished  by  time.  That  brought  from  India  differs  some- 
what from  the  Russian,  being  of  closer  texture,  more  dense  and  firm,  and  of 
a  reddish  tint.  (Am.  Journ.  of  Pharm.,  xxiv.  174 ;  from  Pharm.  Journ.) 

The  root  has  been  analyzed  by  Reinsch  and  other  German  chemists,  and 
found  to  contain  volatile  oil,  two  balsamic  resins,  one  soluble  in  alcohol,  the  other 
in  ether,  wax,  gum,  starch,  a  bitter  substance  soluble  in  water  and  alcohol,  a 
crystallizable  acid,  which  Reinsch  proposes  to  call  sumbulic  acid,  and  saline 
matter.  The  musklike  odour  seems  to  be  connected  with  the  balsamic  resins, 
and  probably  depends  on  some  principle  associated  with  them  not  yet  isolated. 
The  volatile  oil  yielded  by  distillation  has  a  taste  like  that  of  peppermint. 
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The  virtues  of  the  drug  appear  to  be  those  of  a  nervous  stimulant.  It  is 
used  by  the  Russian  physicians  in  low  fevers  of  a  typhous  character,  and  in 
asthenic  cases  of  dysentery  and  diarrhoea.  It  has  also  been  employed  by  them 
with  asserted  success  in  malignant  cholera.  The  authors,  on  the  occasion  of  a 
visit  in  the  summer  of  1853  to  St.  Petersburg,  were  informed  by  Dr.  Thiel- 
niann,  physician  to  the  Hospital  of  St.  Peter  and  St.  Paul,  that  he  depended 
mainly  on  this  remedy  in  the  treatment  of  delirium  tremens,  having  found  it 
superior  in  its  composing  influence  over  that  complaint  even  to  opium.  Dr. 
Granville  recommends  it  in  gastric  spasms,  hysteria,  chlorosis,  amenorrhoea, 
dysraenorrhoea,  palsy  of  the  limbs,  epilepsy,  and  other  nervous  disorders.  It 
is  given  in  substance,  infusion,  decoction,  and  alcoholic  and  ethereal  tincture. 
There  seems  to  be  no  great  precision  in  relation  to  the  dose ;  but  it  is  inferri- 
ble, from  the  accounts  of  the  drug,  that  it  may  be  used  very  much  as  Ave  use 
valerian.  The  facts  above  stated  are  taken  chiefly  from  a  pamphlet  by  Dr. 
Granville,  published  in  London,  A.  D.  1850. 

Dr.  Murawieff,  of  Russia,  prepares  the  resin,  which  he  considers  as  the 
active  principle,  by  macerating  the  root  first  in  water,  and  then  in  a  solution 
of  carbonate  of  soda,  washing  it  well  with  cold  water,  drying  it,  treating  it 
with  alcohol,  filtering  the  tincture,  adding  a  little  lime  and  again  filtering,  sepa- 
rating the  lime  by  sulphuric  acid,  agitating  with  animal  charcoal,  again  filtering, 
distilling  off  nearly  all  the  alcohol,  mixing  the  residuum  with  water,  driving  off 
the  remaining  alcohol,  and,  finally,  washing  the  precipitate  with  cold  water, 
and  drying  it.  The  resin  thus  obtained  is  whitish,  translucent,  softening  be- 
tween the  fingers,  combustible  without  residue,  of  an  acid  taste,  and  an  aro- 
matic smell,  like  that  of  the  root.  Dr.  Murawiefi"  gives  it  in  the  dose  of  a  grain 
or  two,  in  the  form  of  pill,  three  or  four  times  a  day,  with  or  without  opium, 
and  has  found  it  useful  in  chronic  bronchitis  and  pneumonia  slow  of  resolution, 
in  the  moist  asthma  of  old,  anemic,  and  scorbutic  patients,  in  atonic  dysentery, 
leucorrhoea,  hypochondriasis,  and  hysteria.  (Dub.  Quart.  Journ.,  Feb.  1855,  p. 
252;  from  Med.  Zeit.  Hussland.)  Prof.  Procter  has  published  a  formula  for  a 
fluid  extract,  of  which  the  dose  is  from  15  minims  to  a  fluidrachm.  (Am.  Journ. 
ofFharm.,  xxvii.  233.) 

Of.  Prep.  Tinctura  Sumbul,  Br.  W. 

TABACUM.  U.S. 
Tobacco. 

The  commercial  dried  leaves  of  Nicotiana  Tabacum.  U.  S.     ' 

Off.Syn.  TABACI  FOLIA.  Leaf  Tobacco.  The  dried  leaves  of  Virginian 
tobacco,  Nicotiana  Tabacum.  Br. 

Tabac,  Fr.;  Tabak,  Qerm.;  Tobacco,  Kal.;  Tobaco,  Spaii. 

Nicotiana.  Sex.Syst.  Pentandria  Monogynia.  —  iVa^.  Ort?.  Solan aceae. 

Geyi.  Ch.  Corolla  funnel-shaped,  with  the  border  plaited.  Stamens  inclined. 
Capsules  two-valved,  two-celled.  Willd. 

Nicotiana  Tabacum.  Willd.  Sp.  Plant,  i.  1014;  Bigelow,  Jm.  Med.  Bot.  ii. 
171 ;  Woodv.  Med.  Bot.  p.  208, 1. 17.  The  tobacco  is  an  annual  plant,  with  a 
large  fibrous  root,  and  an  erect,  round,  hairy,  viscid  stem,  which  branches  near 
the  top,  and  rises  from  three  to  six  feet  in  height.  The  leaves  are  numerous, 
alternate,  sessile,  and  somewhat  decurrent,  very  large,  ovate-lanceolate,  pointed, 
entire,  slightly  viscid,  and  of  a  pale-green  colour.  The  lowest  are  often  two  feet 
long,  and  six  inches  broad.  The  flowers  are  disposed  in  loose  terminal  panicles, 
and  are  furnished  with  long,  linear,  pointed  bractes  at  the  divisions  of  the  pedun- 
cle. The  calyx  is  bell-shaped,  hairy,  somewhat  viscid,  and  divided  at  its  summit 
into  five  pointed  segments.  The  tube  of  the  corolla  is  twice  as  long  as  the  calyx, 
of  a  greenish  hue,  swelling  at  top  into  an  oblong  cup,  and  ultimately  expanding 
into  a  five-lobed,  plaited,  rose-coloured  border.  The  whole  corolla  is  very  viscid 
The  filaments  incline  to  one  side,  and  support  oblong  anthers.  The  pistil  con- 
sists of  an  oval  germ,  a  slender  style  longer  than  the  stamens,  and  a  cleft  stigma. 
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The  fruit  is  an  ovato,  twovalvcd,  two-celiod  capsule,  containing  numnroug  reni- 
forin  seotl.s.  and  ojxmiIujj:  at  the  sutuinit.  The  leaves  are  the  part  emphiyod.  The 
Heeds,  examined  by  F.  M.  IJrandt,  yielded  no  narcotic  principle,  tliougb  a  pro- 
tein-like »ul).stance  contained  in  them  was  thought,  by  its  decomposition,  to 
produce  nicotia.  (Neues  Jaltrh.  fiir  J'harin.,  xxi.  42  )  Prof.  Procter  also  failed 
to  find  nicotia  in  the  seeds.  (Proceed,  of  Am.  Phurm.  Ashoc,  1858,  p.  296.) 

There  is  good  reason  to  believe  that  this  plant  is  a  native  of  tropical  America, 
where  it  was  found  by  the  Spaniards  u[)on  their  arrival.  It  is  at  present  culti- 
vated in  most  parts  of  the  worhl,  and  nowhere  more  abundantly  than  within  the 
limits  of  the  United  States.  Virginia  is,  perhaps,  the  region  most  celebrated  for 
its  culture.  The  young  shoots,  produced  from  seeds  thickly  sown  in  beds,  are 
transplanted  into  the  fields  during  the  month  of  May,  and  set  in  rows  with  an 
interval  of  three  or  four  feet  between  the  plants.  Through  the  whole  period  of 
its  growth,  the  crop  requires  constant  attention.  The  development  of  the  leaves 
is  promoted  by  removing  the  top  of  each  plant,  and  thus  preventing  it  from 
running  into  flower  and  seed.  The  harvest  is  in  August.  The  ripe  plants,  hav- 
ing been  cut  off  above  their  roots,  are  dried  under  cover,  and  then  stripped  of 
their  leaves,  which  are  tied  in  bundles,  and  packed  in  hogsheads.  While  hung 
up  in  the  drying  hou-ses,  they  undergo  a  curing  process,  consisting  in  exposure 
to  a  considerable  degree  of  heat,  through  which  they  become  moist,  or  in  other 
words  are  said  to  sweat,  after  which  they  are  dried  for  packing. 

Two  varieties  of  this  species  arc  mentioned  by  authors,  one  with  narrow,  the 
other  with  broad  leaves ;  but  they  do  not  differ  materially  in  properties.  Great 
diversity  in  the  quality  of  tobacco  is  produced  by  difference  of  soil  and  mode  of 
cultivation;  and  several  varieties  are  recognised  in  commerce.  Other  species 
also  of  Nicotiana  are  cultivated,  especially  iV!  ?'M.s^zca  and  N.  paniculata,  the 
former  of  which  is  said  to  have  been  the  first  introduced  into  Europe,  and  is 
thought  to  have  been  cultivated  by  the  aborigines  of  this  country,  as  it  is  natu- 
ralized near  the  borders  of  some  of  our  small  northern  lakes.  The  N.  quadri- 
valvis  of  Pursh  affords  tobacco  to  the  Indians  of  the  Missouri  and  Columbia 
rivers  ;  and  N.  frulicosa,  a  native  of  China,  was  probably  cultivated  in  Asia 
before  the  discovery  of  this  continent  by  Columbus.  The  latter  species  is  said 
by  Mr.  John  Le  Conte  to  be  that  from  which  the  best  Cuba  tobacco  is  obtained. 
{Am.  Journ.  of  Pharm.,  Sept.  1859;  from  Proceed,  of  Acad,  of  Nat.  Sci.) 

Properties.  Tobacco,  as  it  occurs  in  commerce,  is  of  a  yellowish-brown  colour, 
a  strong  narcotic  penetrating  odour  which  is  wanting  in  the  fresh  leaves,  and  a 
bitter,  nauseous,  and  acrid  taste.  These  properties  are  imparted  to  water  and 
alcohol.  They  are  injured  by  long  boiling ;  and  the  extract  is,  therefore,  rela- 
tively feeble.  An  elaborate  analysis  of  tobacco  was  made  by  Vauquelin,  who 
discovered  in  it,  among  other  ingredients,  an  acrid,  volatile,  colourless  liquid, 
slightly  soluble  in  water,  very  soluble  in  alcohol,  and  supposed  to  be  the  active 
principle.  It  was  separated  by  a  complicated  process,  of  which,  however,  the 
most  important  step  was  the  distillation  of  tobacco  juice  with  potassa.  In  the 
results  of  this  distillation,  Vauquelin  recognised  alkaline  properties,  which  he 
ascribed  to  ammonia,  but  which  were,  in  part  at  least,  dependent  upon  the  acrid 
principle  alluded  to.  To  this  principle  the  name  of  nicotin  was  given  ;  but  its 
alkalinity  was  not  ascertained  till  a  subsequent  period.  Another  substance  was 
obtained  by  Hermstadt  by  simply  distilling  water  from  tobacco,  and  allowing  the 
liquid  to  stand  for  several  days.  A  white  crystalline  matter  rose  to  the  surface, 
which,  upon  being  removed,  was  found  to  have  the  odour  of  tobacco,  and  to 
resemble  it  in  effects.  It  was  fusible,  volatilizable,  similar  to  the  nicotin  of  Vau- 
quelin in  solubility,  and  without  alkaline  or  acid  properties.  It  was  called  nico- 
tianin  by  Hermstadt,  and  appears  to  partake  of  the  nature  of  volatile  oils.  Two 
German  chemists,  Posselt  and  Reimann,  subsequently  analyzed  tobacco,  and 
ascertained  the  alkaline  nature  of  its  active  principle,  which,  however,  neither 
they  nor  Vauquelin  obtained  in  a  state  of  purity.  According  to  these  chemists, 
10,000  parts  of  the  fresh  leaves  contain  6  parts  of  an  alkaline  substance,  which 
they  call  nicotin,  1  of  the  nicotianin  of  Hermstadt,  287  of  slightly  bitter  ex- 
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tractive,  1*74  of  gum  mixed  with  a  little  malate  of  lime,  26-t  of  green  resin,  26 
of  albumen,  104-8  of  a  substance  analogous  to  gluten,  51  of  malic  acid,  12  of 
malate  of  ammonia,  4  8  of  sulphate  of  potassa,  6'3  of  chloride  of  potassium,  9*5 
of  potassa,  which  was  combined  in  the  leaves  with  malic  and  nitric  acids,  16*6 
of  phosphate  of  lime,  24'2  of  lime  which  had  been  combined  with  malic  acid, 
8-8  of  silica,  496"9  of  lignin,  traces  of  starch,  and  8828  parts  of  water.  (Ber- 
zelius,  Traite  de  Chimie.)  jf^ccording  to  M.  E.  Goupet,  tobacco  contains  also 
a  little  citric  acid.  (C/iem.  (jaz.,  Aug.  1846,  p.  319.)  The  nicotin  obtained  by 
Yauquelin,  and  by  Posselt  and  Reimann,  was  a  colourless,  volatile  liquid,  and, 
as  subsequently  ascertained  by  Henry  and  Boutron,  was  in  fact  an  aqueous  solu- 
tion of  the  alkaline  principle  in  connection  with  ammonia.  It  was  reserved  for 
these  chemists  to  obtain  nicotin,  or  nicotia,  as  it  should  now  be  called,  in  a  state 
of  purity.  It  exists  in  tobacco  combined  with  an  acid  in  excess,  and  in  this  state 
is  not  volatile.* 

The  following  was  the  process  employed  by  the  Messrs.  Henry  and  Boutron. 
Five  hundred  parts  of  smoking  tobacco  were  expo.sed  to  distillation,  in  connec- 
tion with  about  6000  parts  of  water  and  200  parts  of  caustic  soda;  the  heat 
applied  being  at  first  very  moderate,  and  afterwards  increased  to  the  boiling 
point.  The  product  of  the  distillation  was  received  in  a  vessel  containing  about 
30  or  40  parts  of  sulphuric  acid,  diluted  with  3  times  its  weight  of  water;  and 
the  process  was  continued  till  nearly  one-half  of  the  liquid  had  come  over.  The 
product,  in  which  care  was  taken  to  preserve  a  slight  excess  of  acid,  was  evapo- 
rated to  about  100  parts,  and  then  allowed  to  cool.  A  slight  deposit  which  had 
formed  was  separated  by  filtration,  an  excess  of  caustic  soda  was  added,  and  the 
liquor  again  distilled.  A  colourless,  very  volatile,  acrid  liquor  now  came  over, 
which,  being  concentrated  under  the  receiver  of  an  air-pump,  lost  the  ammonia 
which  accompanied  it,  and  assumed  a  syrupy  consistence,  and  more  or  less  of 
the  colour  of  amber.  In  the  liquid,  after  a  few  days,  minute  crystalline  plates 
formed ;  but,  in  consequence  of  their  affinity  for  moisture,  it  was  difficult  to  iso- 
late them.  This  liquid  was  pure  nicotia.  M.  Debize  obtains  it  by  passing  a  cur- 
rent of  steam  through  a  mixture  of  tobacco  and  lime,  contained  in  a  cylinder, 
and  condensing  the  vapour  by  a  worm  connected  with  the  opposite  extremity 
of  the  cylinder  from  that  at  which  the  steam  enters.  The  resulting  liquid,  which 
contains  the  nicotia,  together  with  ammonia  and  some  undetermined  bases,  is 
neutralized  with  sulphuric  acid,  then  concentrated,  and  treated  with  ammonia 
and  ether,  by  means  of  which  an  ethereal  solution  of  nicotia  is  obtained.  As 
this  base  is  insoluble  in  solution  of  sulphate  of  ammonia,  the  solution  of  nicotia 
separates,  and,  rising  to  the  surface,  may  be  removed.  The  alkaloid  may  after- 
wards be  obtained  pure  by  rectification.    {Journ.  de  Pharm.,  Oct,  1860,  p.  281.) 

Nicotia.  {Nicotina.  Nicotin.)  This  is  a  colourless  or  nearly  colourless  fluid  ; 
of  the  sp.  gr.  1-048;  remaining  liquid  at  22°  F.;  of  little  smell  when  cold;  of 
an  exceedingly  acrid  burning  taste,  even  when  largely  diluted;  entirely  vola- 
tilizable,  and,  in  the  state  of  vapour,  very  irritant  to  the  nostrils,  with  an  odour 
recalling  that  of  tobacco ;f  inflammable;  very  soluble  in  water,  alcohol,  ether, 
the  fixed  oils,  and  oil  of  turpentine;  strongly  alkaline  in  its  reaction;  and  capa- 
ble of  forming  crystallizable  salts  with  the  acids.  These  salts  are  deliquescent, 
have  a  burning  and  acrid  taste,  and,  like  the  salts  of  ammonia,  lose  a  portion 
of  their  base  hj  heat.     Nicotia  contains  a  much  larger  proportion  of  nitrogen 

*  M.  Liecke  determines  the  proportion  of  nicotia  in  any  specimen  of  tobacco  as  fol- 
lows. He  treats  the  dry  leaves  three  times  successively  with  water  acidulated  with  sul- 
phuric acid,  and  evaporates  the  liquid  to  the  consistence  of  an  extract.  The -extract  is 
agitated  with  its  volume  of  alcohol,  and  the  tincture  is  filtered  through  paper  previously 
washed  with  alcohol.  It  contains  all  the  nicotia  in  the  state  of  sulphate.  After  evapora- 
ting the  alcohol,  he  decomposes  the  sulphate  by  caustic  potassa  in  a  distillatory  appa- 
ratus of  glass,  which  is  heated  gradually,  by  means  of  an  oil-bath,  to  260°  C,  and  saturates 
the  nicotia  received  by  dilute  sulphuric  acid.  [Journ.  de  Pharm.  et  de  Chim.,  Dec.  1867, 
p.  451. ) — Note  to  the  thirteenth  edition. 

j  It  boils  at  482°  F.,  undergoing,  however,  partial  decomposition  in  the  process;  but, 
heated  in  a  stream  of  hydrogen,  it  distils  over  unaltered  between  212°  and  392°  F.  (Fre- 
zenius,  Am.  Journ.  of  Pharm.,  Jan.  1867,  p.  27.) 
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than  most  of  tho  other  orj?anic  alkalios.  Its  formula  is  N,C„H,^,  and  combining 
number  consequently  1G2.  In  its  action  on  tlio  unijual  Hysieai,  it  in  one  of  the 
most  virulent  poisons  known.  A  ilrop  of  it,  in  the  utiite  of  eoncentraled  solution, 
was  suflicient  to  destroy  a  dog ;  and  small  birds  perished  at  the  approach  of  a 
tube  containing  it.  In  man,  it  is  said  to  destroy  life,  in  poisonous  do.ses,  in  from 
two  to  five  minutes.  Tannin  forms  with  it  a  compound  of  but  slight  solubility, 
and  might  be  employed  as  a  counter-poison.  It  exists  in  tobacco  in  small  pro- 
portion. Henry  and  Boutron  found  different  varieties  of  tobacco  to  give  pro- 
ducts varying  from  38  to  1128  parts  in  1000.  It  has  been  found  in  the  seeds, 
and  in  very  small  proportion  in  tho  root.  (See  Journ.  dc  I'liarm.,  xxii.  089.) 
There  can  bo  little  doubt  that  tobacco  owes  its  activity  to  this  alkaloid.*  It  has 
been  employed  as  a  poison.  For  a  very  interesting  account  of  it  in  all  its  toxi- 
cological  relations,  the  reader  is  referred  to  a  memoir  by  Orlila,  translated  by 
Dr.  Lee,  and  published  in  the  N.  Y.  Journ.  of  Med.  (N.  S.,  ix.  112,  219,  and 
869).  A  more  recent  paper  on  the  same  subject,  by  Dr.  A.  S.  Taylor,  is  con- 
tained in  the  Pharmaceutical  Journal  for  June,  1859  (p.  620).  Nicotia  has 
the  remarkable  property  of  resisting  decomposition  amid  the  decaying  tissues 
of  the  body,  and  was  detected  by  Orfila  in  the  bodies  of  animals  destroyed  by 
it  two  or  three  months  after  their  death.  Prof.  P.  F.  Mayer,  of  New  York,  has 
concluded  from  his  experiments,  that  nicotia  is  the  active  principle  iu  all  parts 
of  the  plant  both  before  and  after  curing.  (Proc.  Am.  Pharm.  Assoc,  1805.) 

Nicotianin  is  probably  the  odorous  principle  of  tobacco.  Po.sselt  and  liei- 
mann  prepared  it  by  distilling  six  pounds  of  the  fresh  leaves  with  twelve  pounds 
of  water,  till  one-half  of  the  liquid  passed  over,  then  adding  six  pounds  more  of 
water,  and  again  distilling,  and  repeating  this  process  three  times.  The  nico- 
tianin was  obtained  to  the  amount  of  eleven  grains,  floating  on  the  surface  of 
the  water.  It  was  a  fatty  substance,  having  the  smell  of  tobacco-smoke,  and  an 
aromatic  somewhat  bitter  taste.  It  was  volatilizable  by  heat,  insoluble  in  water, 
soluble  in  alcohol  and  ether,  and  not  affected  by  the  dilute  acids,  but  dissolved 
by  solution  of  potassa.  This  was  not  obtained  by  Henry  and  Boutron.  It  pro- 
duces sneezing  when  applied  to  the  nostrils,  and  a  grain  of  it  swallowed  by 
Hermstadt  occasioned  giddiness  and  nausea. 

The, presence  of  sulphuretted  hydrogen  and  hydrocyanic  acid  in  tobacco- 
smoke  has  been  demonstrated  by  Dr.  A.  Vogel  and  C.  Reischauer.  (See  Am. 
Journ.  of  Pharm.,  Jan.  1859,  p.  76.) 

When  distilled  at  a  temperature  above  that  of  boiling  water,  tobacco  affords 
an  empyreumatic  oil,  which  Mr.  Brodie  proved  to  be  a  most  virulent  poison.  A 
single  drop,  injected  iato  the  rectum  of  a  cat,  occasioned  death  in  about  five 
minutes,  and  double  the  quantity,  administered  in  the  same  manner  to  a  dog, 
was  followed  by  the  same  result.  This  oil  is  of  a  dark-brown  colour,  and  an 
acrid  taste,  and  has  a  very  peculiar  smell,  exactly  resembling  that  of  tobacco- 
pipes  which  have  been  much  used.  It  has  been  shown  to  contain  nicotia. 
{Ann.  de  Ghim.  et  de  Phys.,  3e  ser.,  ix.  405.) 

It  is  quite  certain  that  tobacco  leaves  undergo  considerable  chemical  changes 
during  the  processes  of  curing;  and  preparation  for  use.  Thus,  the  characteristic 
odour  of  ordinary  tobacco  is  entirely  different  from  that  of  the  fresh  leaves, 
and  must  be  owing  to  the  generation  of  a  new  volatile  principle.  The  propor- 

*  M.  Schloosinjj  obtained  a  much  larger  proportion  than  that  stated  above,  by  the  fol- 
lowing prot-ess.  Tobacco  is  exhausted  by  boiling  water,  the  infusion  evaporated  to  a  semi- 
solid consistence,  and  the  extract  shaken  with  twice  its  volume  of  alcohol  of  36°.  Two 
layers  form,  of  which  tho  upper  contains  all  the  nicotia.  This  is  decanted,  most  of  tho 
alcohol  evaporated,  and  alcohol  anew  added  in  order  to  precipitate  certain  matters.  Tho 
extract  is  treated  with  a  concentrated  solution  of  potassa,  and,  after  cooling,  is  shaken 
with  ether,  which  dissolves  the  nicotia.  To  the  ethereal  solution  powdered  oxalic  acid  is 
added,  which  unites  with  the  nicotia,  and  separates  in  the  form  of  a  syrupy  mass.  This, 
being  washed  with  ether,  treated  with  potassa,  taken  un  by  water,  and  distilled  in  a  water- 
bath,  yields  the  nicotia,  which  may  be  obtained  pure  by  rectification  in  a  current  of  hy- 
drogen. (Juum.  de  Phann.,  3e  s6r.,  xii.  157.)  Orfila,  in  his  memoir  on  nicotia,  states  that 
Havana  tobacco  yields  2  per  cent,  of  this  alkaloid,  Maryland  2-3  per  cent.,  and  V'irginia 
6  9  per  cent. 
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tion,  too,  of  nicotia  contained  in  prepared  tobacco  is  asserted  to  be  greater 
than  in  the  fresh.  It  appears  that  a  kind  of  fermentation  takes  place  in  the 
leaves,  bj  which  certain  pre-existing  principles  are  converted  into  nicotianin 
and  possibly  nic6tia.  A  similar  change  is  probably  produced  during  the  com- 
bustion of  tobacco ;  for  M.  Malapert  obtained,  from  the  condensed  products  of 
a  portion  of  comaion  French  smoking  tobacco  which  he  burned,  as  much  as  9 
per  cent,  of  nicotia,  while  the  proportion  obtained  by  the  ordinary  process 
seldom  exceeds  2  percent.,  and  the  highest  proportion  of  which  we  have  seen 
any  account  is  69  per  cent.  (See  Am.  Journ.  of  Pharm.,  xxvii.  119.)  It  has 
even  been  made  a  question,  whether  nicotia  exists  at  all  in  the  fresh  growing 
leaves ;  but  this  question  has  been  experimentally  decided  in  the  affirmative  by 
Prof.  Procter  {Proceed,  of  Am.  Pharm.  Ashoc,  1858,  p.  300) ;  and  Prof.  Mayer, 
of  N.  York,  has  experimentally  determined  that  the  nicotia  exists  as  largely 
in  the  plant  before  as  after  curing;  indeed,  believes  that  it  is  somewhat  dimin- 
ished in  the  process,  probably  in  part  if  not  altogether  by  volatilization,  (Ibid., 
A.D.  1865.) 

The  distinguishing  character  of  tobacco,  as  given  in  the  Br.  Pharmacopoeia, 
is  that,  when  distilled  with  solution  of  potassa,  it  yields  an  alkaline  fluid,  having 
the  peculiar  odour  of  nicotia,  and  giving  precipitates  with  perchloride  of  pla- 
tinum and  tincture  of  galls. 

Medical  Properties  and  Uses.  Tobacco  unites,  with  the  powers  of  a  sedative 
narcotic,  those  of  an  emetic  and  diuretic ;  and  produces  these  effects  to  a  greater 
or  less  extent  to  whatever  surface  it  may  be  applied.  In  addition,  when  snuffed 
lip  the  nostrils,  it  excites  violent  sneezing  and  a  copious  secretion  of  mucus; 
Avhen  chewed,  it  irritates  the  mucous  membrane  of  the  mouth,  and  increases  the 
flow  of  saliva;  and,  when  injected  into  the  rectum,  it  sometimes  operates  as  a 
cathartic.  Moderately  taken,  it  quiets  restlessness,  calms  mental  and  corporeal 
inquietude,  and  produces  a  state  of  general  languor  or  repose,  which  has  great 
charms  for  those  habituated  to  the  impression.  In  larger  quantities,  it  gives 
rise  to  confusion  of  the  head,  vertigo,  stupor,  faintness,  nausea,  vomiting,  and 
general  depression  of  the  nervous  and  circulatory  functions,  which,  if  increased, 
eventuates  in  alarming  and  even  fatal  prostration.  The  symptoms  of  its  excess- 
ive action  are  severe  retching,  with  the  most  distressing  and  continued  nausea, 
great  feebleness  of  pulse,  coolness  of  the  skin,  fainting,  and  sometimes  convul- 
sions. It  probably  operates  both  through  the  medium  of  the  nervous  system, 
and  by  entering  the  circulation.  As  its  local  action  is  stimulant,  we  can  thus 
account  for  the  fact,  that  it  excites  the  function  of  the  kidneys,  at  the  same 
time  that  it  reduces  the  nervous  and  secondarily  the  arterial  power.  The  experi- 
ments of  Brodie  lead  to  the  inference  that  the  function  of  the  heart  is  aft'ected 
by  tobacco,  through  the  medium  of  the  nervous  system ;  for,  in  a  decapitated 
animal  in  which  the  circulation  was  sustained  by  artificial  respiration,  the  infu- 
sion injected  into  the  rectum  did  not  diminish  the  action  of  the  heart;  while,  on 
the  contrary,  this  organ  almost  immediately  ceased  to  contract,  when  an  equal 
dose  of  the  poison  was  administered  to  a  healthy  animal.  Mr.  Brodie  observed 
a  remarkable  dilference  between  the  operation  of  the  infusion  and  that  of  the 
empyreumatic  oil.  After  death  from  the  former  the  heart  was  found  completely 
quiescent,  while  it  continued  to  act  with  regularity  for  a  considerable  time  after 
apparent  death  from  the  latter.  We  may  infer  from  this  fact,  either  that  there 
are  two  poisonous  principles  in  tobacco,  or  that  a  new  narcotic  product  is  formed 
during  its  destructive  distillation.  In  cases  of  poisoning  from  tobacco,  the  indi- 
cations are,  after  the  evacuation  of  the  poison,  to  support  the  system  by  external 
and  internal  stimulants,  and  to  allay  irritation  of  stomach  by  opiates. 

The  use  of  tobacco  was  adopted  by  the  Spaniards  from  the  American  Indians. 
In  the  year  1560,  it  was  introduced  into  France  by  the  Ambassador  of  that 
country  at  the  court  of  Lisbon,  whose  name — Nicot — has  been  perpetuated  in 
the  generic  title  of  the  plant.  Sir  Walter  Raleigh  is  said  to  have  introduced 
the  practice  of  smoking  into  England.  In  the  various  modes  of  smoking,  chew- 
ing, and  snuffing,  the  drug  is  now  largely  consumed  in  every  country  on  the 
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globfi.  It  must  have  properties  peculiarly  adapted  to  the  propensities  of  our 
imturc.to  havo  thus  surmounted  the  firnt  repugnance  to  its  odour  and  taste, 
and  to  iiavo  become  the  passion  of  so  many  millions.  When  employed  in  ex» 
cess,  it  enfeebles  dijfostion,  produces  emaciation  and  jft-neral  debility,  and  lays 
the  foundation  of  serious  nervous  disorders.  The  late  Dr.  Chapman  informed 
us  that  he  had  met  with  several  instances  of  mental  disorder,  closely  resembling 
delirium  tremens,  which  resulted  from  its  abuse,  and  which  subsided  in  a  few- 
days  after  it  had  been  abandoned;  and  Dr.  Kirkbride,  in  the  Annual  Report 
of  the  rennsylvania  HoKpifal  for  the  Jnmne  for  1850,  refers  to  four  cases  of 
insanity,  the  origin  of  which  was  ascribed  to  the  abu.^e  of  tobacco.  Among 
the  ill  flTects  ascribed  to  the  habitual  excessive  use  of  tobacco,  are  premature 
gray  hairs  and  baldness.  (Dr.  D.  B.  IIotTman,  Med.  Record.,  Sept.  1,  1868; 
from  Pacific  Med.  and  Surg.  Journ.)  In  the  form  of  snuff,  tobacco  is  some- 
times so  much  contaminated  with  lead,  in  con.se(iuence  of  being  kept  in  leaden 
boxes,  as  to  endanger  the  poisonous  effects  of  that  metal.  In  different  kinds 
of  snuff,  Dr.  A.  Vogel  has  found  from  001 4  to  1  025  per  cent,  of  lead.  (See 
Am.  Journ.  of  F harm.,  Sept.  1864,  p.  422.) 

Its  remedial  employment  is  less  extensive  than  might  be  inferred  from  the 
variety  of  its  powers.  The  excessive  and  distressing  nausea  which  it  is  apt  to 
occasion,  interferes  with  its  internal  use  ;  and  it  is  very  seldom  administered  by 
the  stomach.  As  a  narcotic  it  is  employed  chiefly  to  produce  relaxation  in  spas- 
modic affections.  For  this  purpose  the  infusion  or  smoke  of  tobacco,  or  the 
leaf  in  substance  in  the  shape  of  a  suppository,  is  introduced  into  the  rectum  in 
cases  of  strangulated  hernia,  obstinate  constipation  from  spasm  of  the  bowels, 
and  retention  of  urine  from  a  spasmodic  stricture  of  the  urethra.  For  a  similar 
purpo.se,  the  powdered  tobacco,  or  common  snuff,  mixed  with  simple  cerate,  as 
recommended  by  the  late  Dr.  Godman,  is  sometimes  applied  to  the  throat  and 
breast  in  cases  of  croup ;  and  Dr.  Chapman  directed  the  smoking  of  a  cigar  in 
the  same  complaint,  with  decided  benefit.  One  of  the  worst  cases  of  spasm  of 
the  rima  glottidis  which  we  have  seen,  and  which  resisted  powerful  depletion  by 
the  lancet,  yielded  to  the  application  of  a  tobacco  cataplasm  to  the  throat.  A 
similai-  application  to  the  abdomen  is  highly  recommended  in  painters'  colic,  and 
has  proved  useful  in  hysterical  convulsions.  Tetanus  is  said  to  have  been  cured 
by  baths  made  with  the  decoction  of  the  fresh  leaves;  and  an  infu.sion  of  the  leaves 
has  been  given  internally  with  success  in  a  caseof  poisoning  by  strychnia.  (Dub. 
Med.  Press,  June  23,  1858.)  The  relaxation  produced  by  smoking,  in  a  person 
unaccustomed  to  it,  was  very  happily  resorted  to  by  Dr.  Physick,  in  a  case  of 
obstinate  and  long-continued  dislocation  of  the  jaw;  and  the  same  remedy  has 
frequently  been  found  useful  in  the  paroxysm  of  spasmodic  asthma.  Tobacco 
has  been  highly  recommended,  in  the  form  of  cataplasm,  in  articular  gout  and 
rheumatism;  and  has  been  employed  in  the  same  way,  as  well  as  by  injection, 
in  cases  of  obstinate  verminose  affections.  As  an  emetic  it  is  seldom  employed, 
unless  in  the  shape  of  a  cataplasm  to  the  epigastrium,  to  assist  the  action  of  in- 
ternal medicines,  in  cases  of  great  insensibility  of  stomach.  As  a  diuretic  it  was 
used  by  Fowler  in  dropsy  and  dysury;  but  the  practice  is  not  often  imitated. 
There  is  no  better  errhine  than  tobacco,  for  the  ordinary  purposes  for  which  this 
class  of  medicines  is  employed.  As  a  sialagogue,  it  is  beneficial  in  rheumatism 
of  the  jaws,  and  often  relieves  toothache  by  its  anodyne  action.  It  is  also  used 
externally,  in  the  shape  of  cataplasm,  infusion,  or  ointment,  in  cases  of  tinea 
capitis,  psora,  and  some  other  cutaneous  affections.  The  empyreumatic  oil  mixed 
with  simple  ointment,  in  the  proportion  of  twenty  drops  to  the  ounce,  has  been 
applied  with  advantage,  by  American  practitioners,  to  indolent  tumours  and 
ulcers;  but,  in  consequence  of  its  liability  to  be  absorbed,  and  to  produce  un- 
pleasant effects  on  the  system,  it  should  be  used  with  great  caution.  (See  Oleum 
Tabaci.)  This  remark  is  applicable  to  all  the  modes  of  employing  tobacco; 
particularly  to  the  injection  of  the  infusion  into  the  rectum,  which  has  caused 
death  in  several  instances.  It  is  even  more  dangerous  than  a  proportionate 
quantity  introduced  into  the  stomach ;  as,  in  the  latter  case,  the  poison  is  more 
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apt  to  be  rejected.  Even  the  external  application  of  the  leaves  or  powder  is  not 
without  danger,  especially  when  the  cuticle  is  removed.  A  case  of  death  is  on 
record,  occurring  in  a  child  eight  years  old,  in  consequence  of  the  application 
of  the  expressed  juice  of  the  leaves  to  the  head,  for  the  cure  of  tinea  capitis. 
Death  has  also  been  produced  by  the  inhalation  of  the  smoke. 

Five  or  six  grains  of  powdered  tobacco  will  generally  act  as  an  emetic ;  but 
the  remedy  is  not  given  in  this  shape.  The  infusion  used  in  dropsy  by  Fowler 
was  made  in  the  proportion  of  an  ounce  to  a  pint  of  boiling  water,  and  given 
in  the  dose  of  sixty  or  eighty  drops.  The  ofiQcinal  infusion,  which  is  employed 
for  injection,  is  much  weaker.  (See  Infusum  Tabaci.)  A  wine  and  an  ointment 
of  tobacco  are  directed  by  the  U.  S.  Pharmacopoeia. 

Off.  Prep.  Enema  Tabaci,  Br.;  Infusum  Tabaci,  U.S.;  Oleum  Tabaci,  U.S.; 
Unguentum  Tabaci,  U.  S.;  Vinum  Tabaci,  U.  S.  W. 

TAMARINDUS.  U.S., Br. 
Tamarind. 

The  preserved  fruit  of  Tamarindus  Indica.  U.  S.  The  preserved  pulp  of  the 
fruit.  Br. 

Tamarins,  Fr.;  Tamarinden,  Germ.;  Tamarindi,  Ital.;  Tamarindos,  Span. 

Tamarindus.  Sex.  Syst.  Monadelphia  Triandria. — Nat.  Ord.  Fabaceae  or 
Leguminosae. 

Gen.  Ch.  Calyx  four-parted.  Petals  three.  Nectary  w^ith  two  short  bristles 
under  the  filaments.   Legume  filled  with  pulp.  Willd. 

Tamarindus  Indica.  Willd.  Sp.  Plant,  iii.  577  ;  Wood  v.  Med.  Bot.  p.  448, 
t.  161.  The  tamarind  tree  is  the  only  species  of  this  genus.  It  rises  to  a  great 
height,  sends  off  numerous  spreading  branches,  and  has  a  beautiful  appearance. 
The  trunk  is  erect,  thick,  and  covered  with  a  rough,  ash-coloured  bark.  The 
leaves  are  alternate  and  pinnate,  composed  of  many  pairs  of  opposite  leaflets, 
which  are  almost  sessile,  entire,  oblong,  obtuse,  unequal  at  their  base,  about 
half  an  inch  long  by  a  sixth  of  an  inch  broad,  and  of  a  yellownsh-green  colour. 
The  flowers,  which  are  in  small  lateral  racemes,  have  a  yellowish  calyx,  and  yel- 
low petals  beautifully  variegated  with  red  veins.  The  fruit  is  a  broad,  com- 
pressed, reddish  ash-coloured  pod,  much  curved,  from  two  to  six  inches  long, 
with  numerous  brown,  flat,  quadrangular  seeds,  contained  in  cells  formed  by  a 
tough  membrane.  Exterior  to  this  membrane  is  a  light-coloured  acid  pulpy 
matter,  between  which  and  the  shell  are  several  tough  ligneous  strings,  running 
from  the  stem  to  the  extremity  of  the  pod,  the  attachment  of  which  they  serve 
to  strengthen.  The  shells  are  fragile  and  easily  separated. 

Tamarindus  Indica  appears  to  be  a  native  of  the  East  and  West  Indies,  Egypt, 
and  Arabia,  though  believed  by  some  to  have  been  imported  into  America.  Dr. 
Earth,  the  African  traveller,  found  it  abundant  in  the  interior  of  Africa,  and  one 
of  the  greatest  ornaments  of  Negroland.  {Travels  in  Africa,  Am.  ed.,  185T,  i. 
418.)  De  Candolle  is  doubtful  whether  the  East  and  West  India  trees  are  of 
the  same  species.  It  is  stated  by  writers  that  the  pods  of  the  former  are  much 
larger  than  those  of  the  latter,  and  have  a  greater  number  of  seeds;  the  East 
India  tamarinds  containing  six  or  seven,  those  from  the  West  Indies  rarely  more 
than  three  or  four.  We  found,  however,  in  a  parcel  of  the  latter  in  our  posses- 
sion, numerous  pods  with  from  eight  to  ten  seeds,  and  the  number  generally 
exceeded  four.   The  fruit  is  the  officinal  portion. 

Tamarinds  are  brought  to  us  chiefly,  if  not  exclusively,  from  the  West  Indies, 
where  they  are  prepared  by  placing  the  pods,  previously  deprived  of  their  shell, 
in  layers  in  a  cask,  and  pouring  boiling  syrup  over  them.  A  better  mode,  some- 
times practised,  is  to  place  them  in  stone  jars,  with  alternate  layers  of  powdered 
sugar.  They  are  said  to  be  occasionally  prepared  in  copper  boilers. 

Properties.  Fresh  tamarinds,  which  are  sometimes,  though  rarely,  brought 
to  this  country,  have  an  agreeable  sour  taste,  without  any  mixture  of  sweetness. 
As  we  usually  find  them,  in  the  preserved  state,  they  form  a  dark-coloured  ad- 


PART  I.  lamawidus. —  Tanacetum.  857 

hesivo  mass,  congiBting  of  syrup  mixed  with  the  pulp,  ineinbranc,  BtringH,  and 
Boeds  of  tlio  pod,  and  of  a  sweet  acidulouB  taBte.  The  Bceda  should  be  hard, 
clean,  and  not  Hwollen,  the  strings  tough  and  entire,  and  the  smell  without  niunti- 
ness.  From  the  analysis  of  Vauquelin,  it  appears  that  in  100  parts  of  the  pulp 
of  tamarinds,  independently  of  the  sugar  added  to  them,  there  are  940  parts  of 
citric  acid,  1  55  of  tartaric  acid,  045  of  malic  acid,  325  of  bitartrate  of  potassa, 
470  of  gum,  G-25  of  jelly,  3435  of  parenchymatous  matter,  and  2755  of  water; 
80  that  the  acidity  is  owing  chiefly  to  citric  acid.  It  is  said  that  copper  may  some- 
times be  detected  in  preserved  tamarinds,  derived  from  the  boilers  in  which  they 
are  occasionally  prepared.  Its  presence  may  be  ascertained  by  the  reddish  coat 
which  it  imparts  to  the  blade  of  a  knife  immersed  in  the  tamarinds. 

Medical  Properties  and  Uses.  Tamarinds  are  la.xative  and  refrigerant,  and 
infused  in  water  form  a  highly  grateful  drink  in  febrile  diseases.  Convalescents 
often  lind  the  pulp  a  pleasant  addition  to  their  diet,  and  useful  by  preserving 
the  bowels  in  a  loose  condition.  It  is  sometimes  prescribed  in  connection  with 
other  mild  cathartics,  and  is  one  of  the  ingredients  in  the  confection  of  senna. 
Though  frequently  given  with  infusion  of  senna  to  cover  its  taste,  it  is  said  to 
weaken  its  purgative  power;  and  the  same  observation  has  been  made  of  its 
influence  upon  the  resinous  cathartics  in  general.  From  a  drachm  to  an  ounce 
or  more  may  be  taken  at  a  dose. 

Off.  Prep.  Confectio  Sennse.  W. 

TANACETUM.  U.  S.  Seccmdanj. 
Tansy. 

The  herb  of  Tanacetum  vulgare.  U.  S. 

Tftnaisie,  Fr.;  Gemeiijer  Kheinlarrn,  Wurmkraut,  Germ.;  Tanaccto,  Ital.,  Span. 

Tanacetum.  Sex.  Syst.  Syngenesia  Superflua.  —  Nat.Ord.  Compositae- 
Senecionidese,  De  CandoUe;  Asteracese,  Lindley. 

Gen.  Ch.  Beceptacle  naked.  Pappus  somewhat  eraarginate.  Calyx  imbri- 
cate, hemispherical.  Corolla  rays  obsolete,  trifid.  Willd. 

Tanacetum  vulgare.  Willd.  Sp.  Plant,  iii.  1814;  Woodv.  3fed.  Bot.  p.  66, 
t.  27.  This  is  a  perennial  herbaceous  plant,  rising  two  or  three  feet  in  height. 
The  stems  are  strong,  erect,obscurely  hexagonal, striated, often  reddish, branched 
towards  the  summit,  and  furnished  with  alternate,  doubly  pinqatifid  leaves,  the 
divisions  of  which  are  notched  or  deeply  serrate.  The  flowers  are  yellow,  and 
in  dense  terminal  corymbs.  Each  flower  is  composed  of  numerous  florets,  of 
which  those  constituting  the  disk  are  perfect  and  five-cleft,  those  of  the  ray  very 
few,  pistillate,  and  trifid.  The  calyx  consists  of  small,  imbricated,  lanceolate 
leaflets,  having  a  dry,  scaly  margin.  The  seeds  are  small,  oblong,  with  five  or 
Bix  ribs,  and  crowned  with  a  membranous  pappus. 

Tansy  is  cultivated  in  our  gardens,  and  grows  wild  in  the  roads  and  in  old 
fields ;  but  was  introduced  from  Europe,  where  it  is  indigenous.  It  is  in  flower 
from  July  to  September. 

There  is  a  variety  of  the  plant  with  curled  leaves,  which  is  said  to  be  more 
grateful  to  the  stomach  than  that  above  described,  but  has  less  of  the  peculiar 
sensible  properties  of  the  herb,  and  is  probably  less  active. 

The  odour  of  tansy  is  strong,  peculiar,  and  fragrant,  but  much  diminished  by 
drying;  the  taste  is  warm,  bitter,  somewhat  acrid,  and  aromatic.  These  pro- 
perties are  imparted  to  water  and  alcohol.  According  to  Peschier,  the  leaves 
contain  volatile  oil,  fixed  oil,  wax  or  stearin,  chlorophyll,  yellow  resin,  yellow 
colouring  matter,  tannic  and  gallic  acids,  bitter  extractive,  gum,  lignin,  and  a 
peculiar  acid  which  he  calls  tanacetic,  and  which  precipitates  lime,  baryta,  oxide 
of  lead,  and  oxide  of  copper.  The  medical  virtues  of  the  plant  depend  on  the 
bitter  extractive  and  volatile  oil.  The  latter,  when  separated  by  distillation,  has 
a  greenish-yellow  colour,  with  the  flavour  of  the  plant,  is  lighter  than  water, 
and  deposits  camphor  upon  standing.  The  seeds  contain  the  largest  proportion 
of  the  bitter  principle,  and  the  least  of  volatile  oil.     According  to  Zeller,  one 
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pound  of  the  fresh  herb,  in  flower,  yields  upon  an  average  twenty-four  grains 
of  oil.  (Cent.  Blatt,  1855,  p.  206.) 

Medical  Properties  andUses.  Tansy  has  the  medical  properties  of  the  aro- 
matic bitters.  It  has  been  recommended  in  intermittents,  hysteria,  amenorrhcea, 
and  as  a  preventive  of  arthritic  paroxysms ;  but  at  present  it  is  chiefly  used  as 
an  anthelmintic,  and  in  this  country  is  little  employed,  for  any  purpose,  in  regu- 
lar practice.  The  seeds  are  said  to  be  most  effectual  as  a  vermifuge.  The  leaves 
have  proved,  in  the  hands  of  Dr.  C.  Prentice  Uhle,  to  possess  extraordinary 
powers  as  a  local  remedy  in  arresting  epistaxis,  the  simple  odour  being  some- 
times sufficient  to  check  the  hemorrhage.  {Med.  and  Surg.  Reporter,  May  25, 
1861,  p.  442.)  The  dose  of  the  powder  is  from  thirty  grains  to  a  drachm  two 
or  three  times  a  day;  but  the  infusion  is  more  frequently  administered.  A  fatal 
case  of  poisoning  with  half  an  ounce  of  oil  of  tansy  is  recorded  in  the  Medical 
Magazine  for  November,  1834.  Frequent  and  violent  clonic  spasms  were  ex- 
perienced, with  much  disturbance  of  respiration ;  and  the  action  of  the  heart 
gradually  became  weaker  till  death  took  place  from  its  entire  suspension.  No 
inflammation  of  the  stomach  or  bowels  was  discovered  upon  dissection.  {Avi. 
Journ.  of  the  Med.  Sci.,  xvi.  256  )  Two  other  fatal  cases  have  since  been  re- 
corded, one  in  which  more  than  a  fluidounce  was  taken,  the  other  only  a 
fluidrachm.  In  both  death  followed  speedily,  preceded  by  coma  and  violent 
convulsions.  In  two  of  the  three  cases  above  referred  to,  the  oil  seems  to  have 
been  taken  to  produce  abortion,  but  no  such  effect  followed  in  either.  (Ibid., 
xxiii.  136,  and  xxiv.  279.)  Dr.  Pendleton  records  a  case,  in  which  death  re- 
sulted to  a  negress  of  twenty-one  from  a  considerable  quantity  of  strong  de- 
coction of  tansy  taken  internally.  W. 

TAPIOCA.  U.S. 

Tapioca. 

The  fecula  of  the  root  of  Janipha  Manihot.  U.  8. 

Janipha.  Sex.  Syst.  Moncecia  Monadelphia^ — Nat.  Ord.  Euphorbiaceae. 

Gen.  Ch.  Calyx  campanulate,  five-parted.  Stamens  ten,  distinct,  alternately 
shorter.  Stigmas  three,  many-lobed.  Fruit  three-celled,  with  solitary  seeds 
(Lindley,  Med.  and  (Econom.  Bot.,  82.) 

Botanists  have  generally  followed  Kunth  in  separating  this  genus  from  Ja- 
tropha.  Its  name  was  derived  from  the  Indian  designation  of  another  species. 

Janipha  Manihot.  Curtis's  Bot.  Mag.  3071.  — Jatropha  Manihot.  Willd.  Sp. 
Plant,  iv.  562.  This  is  the  cassava  plant  of  the  West  Indies,  the  mandioca  or 
tapioca  of  Brazil.  It  is  a  shrub  about  six  or  eight  feet  high,  with  a  very  large, 
white,  fleshy,  tuberous  root,  which  often  weighs  thirty  pounds.  The  stem  is 
round,  jointed,  and  furnished  at  its  upper  part  with  alternate  petiolate  leaves, 
deeply  divided  into  three,  five,  or  seven  oval-lanceolate,  very  acute  lobes,  which 
are  somewhat  wavy  upon  their  borders,  deep-green  on  their  upper  surface,  glau- 
cous and  whitish  beneath.   The  flowers  are  in  axillary  racemes. 

Janipha  Manihot  is  a  native  of  South  America,  and  is  cultivated  extensively  in 
the  West  Indies,  Brazil  and  other  parts  of  tropical  America,  and  in  Liberia,  for 
the  sake  of  its  root,  which  is  much  employed  as  an  article  of  food.  The  plant  is 
of  quick  growth,  and  the  root  arrives  at  perfection  in  about  eight  months.  There 
are  two  varieties,  distinguished  by  the  names  of  sweet  and  bitter.  The  root  of  the 
former  may  be  eaten  with  impunity ;  that  of  the  latter,  which  is  most  extensively 
cultivated,  abounds  in  an  acrid  milky  juice,  which  renders  it  highly  poisonous  if 
eaten  in  the  recent  state.  By  MM.  Henry  and  Boutron-Charlard  it  has  been 
ascertained  that  the  bitter  cassava  owes  its  poisonous  properties  to  hydro- 
cyanic acid.  (Journ.  de  Pha7-m.,  xxii.  119.)  Both  varieties  contain  a  large  propor- 
tion of  starch.  The  root  is  prepared  for  use  by  washing,  scraping,  and  grating 
or  grinding  it  into  a  pulp,  which,  in  the  bitter  variety,  is  submitted  to  pressure 
so  as  to  separate  the  deleterious  juice.  It  is  now  in  the  state  of  meal  or  pow- 
der, which  is  made  into  bread,  cakes;  or  puddings.     As  the  poisonous  prin- 
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ciplo  is  volatile,  the  portion  which  may  have  remained  in  the  meal  is  entirely 
dissipated  by  the  heat  employed  in  cooking.  The  preparation  denominated 
tapioca  amonj^  us  is  obtained  from  the  oxpressed  juice.  This,  upon  standinj^, 
deposits  a  powder,  which,  after  repeated  wasliinj^s  with  cold  water,  is  nearly 
pure  starch.  It  is  dried  by  exposure  to  heat,  whicli  renders  it  partly  soluble  in 
cold  water,  and  enables  it  to  assume  its  characteristic  consistence.  When  dried 
without  heat,  it  is  pulverulent,  and  closely  resembles  the  fecula  of  arrow-root. 

Tapioca  is  in  irregular,  hard,  white,  rough  grains,  poesessing  little  taste,  par- 
tially soluble  in  cold  water,  and  affording  a  fine  blue  colour  when  iodine  is  added 
to  its  filtered  solution.  The  partial  solubility  in  cold  water  is  owing  to  the 
rupture  of  the  starch-granules  by  heat.  Examined  under  the  micro.scope,  the 
granules  appear  partly  broken,  i)ortly  entire.  The  latter  are  muller-shaped, 
about  the  two-thousandth  of  an  inch  in  diameter,  more  uniform  in  size  than  the 
granules  of  most  other  varieties  of  fecula,  with  a  distinct  hilura,  which  is  sur- 
rounded by  rings,  and  cracks  in  a  stellate  manner.  Tapioca  meal,  called  some- 
times Brazilian  arrow-root,  and  by  the  French  moussache,  is  the  fecula  dried 
without  heat.  Its  granules  are  identical  with  those  already  described.  Being 
nutritious,  and  at  the  same  time  easy  of  digestion,  and  destitute  of  irritating 
properties,  tapioca  forms  an  excellent  diet  for  the  sick  and  convalescent.  It  is 
prepared  for  use  by  boiling  it  in  water.  Lemon-juice  and  sugar  are  usually 
grateful  additions;  and  in  low  states  of  disease  or  cases  of  debility,  it  may  be 
advantageously  impregnated  with  wine  and  nutmeg  or  other  aromatic. 

A  factitious  tapioca  is  found  in  the  shops,  consisting  of  very  small,  smooth, 
spherical  grains,  and  suppo.sed  to  be  prepared  from  potato  starch.  It  is  sold 
under  the  name  of  pearl  tapioca.  W. 

TARAXACUM.  U.S. 
Dandelion. 

The  root,  gathered  in  the  autumn,  of  Taraxacum  Dens-leonis.  U.  S. 

Off.Sya.  TARAXACI  I&KDIX.  Dandelion  Boot.  The  fresh  and  dried  roots 
of  Taraxacum  Dens  Leonis,  gathered  between  September  and  February.  Br. 

Pissenlit,  Dentde  lion,  Fr.;  Lowenzahn,  Oerm.;  Tarassaco,  Ital.;  Diente  de  leon,  Span. 

Leontodon.  Sex.Syst.  Syugenesia  ^Equalis. — Nat.  Ord.  Compositae-Cicho- 
raceae,  De  Candolle;  Cichoraceae,  Lindley. 

Gen.  Ch.  Beceptacle  naked.  Calyx  double.  Seed-down  si\Tp\ta,te,h&\ry.  Willd. 

Leontodon  Taraxacum.  Willd.  Sp.  Plant,  iii.  1544;  Woodv.  Med.  Hot.  p.  39, 
t.  16.  —  Taraxacum  Dens-leonis.  De  Cand.  Prodrom.  vii.  145.  The  dandelion 
is  an  herbaceous  plant,  with  a  perennial  fusiform  root.  The  leaves,  which  spring 
immediately  from  the  root,  are  long,  pinnatifid,  generally  runcinate,  with  the  di- 
visions toothed,  smooth,  and  of  a  fine  green  colour.  The  common  name  of  the 
plant  was  derived  from  the  fancied  resemblance  of  its  leaves  to  the  toeth  of 
a  lion.  The  flower-stem  rises  from  the  midst  of  the  leaves,  six  inches  or  more 
in  height.  It  is  erect,  simple,  naked,  smooth,  hollow,  fragile,  and  terminated  by 
a  large  golden-coloured  flower,  which  closes  in  the  evening,  and  expands  with 
the  returning  light  of  the  sun.  The  calyx  is  smooth  and  double,  with  the  outer 
scales  bent  downwards.  The  florets  are  very  numerous,  ligulate,  and  toothed  at 
their  extremities.  The  receptacle  is  convex  and  punctured.  The  seed-down  is 
stipitate,  and  at  the  period  of  maturity  is  disposed  in  a  spherical  form,  and  is  so 
light  and  feathery  as  to  be  easily  borne  away  by  the  wind,  with  the  seeds  attached. 

This  species  of  Leontodon  grows  spontaneously  in  most  parts  of  the  globe. 
It  is  abundant  in  this  country,  adorning  our  grass-plats  and  pasture-grounds 
with  its  bright-yellow  flowers,  which,  in  moist  places,  show  themselves  with 
the  first  opening  of  spring,  and  continue  to  appear  till  near  the  close  of  summer. 
All  parts  of  the  plant  contain  a  milky  bitterish  juice,  which  exudes  when  they 
are  broken  or  wounded.  The  leaves,  when  very  young  and  blanched  by  the  ab- 
sence of  light  during  their  growth,  are  tender  and  not  unpleasant  to  the  taste, 
and  on  the  continent  of  Europe  are  sometimes  used  as  a  salad.  When  older  and 
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of  their  natural  colour,  they  are  medicinal.  The  Pharmacopoeias  recognise  only 
the  root,  which  is  by  far  the  most  efficacious  part.  It  should  be  full  grown  when 
collected,  and  should  be  employed  in  the  recent  state,  as  it  is  then  most  active. 
It  does  not,  however,  as  stated  by  Duncan,  lose  nearly  all  its  bitterness  by  dry- 
ing; and  the  root  dug  up  in  the  warmer  seasons  might,  if  dried  with  care,  be 
employed  with  propriety  in  the  succeeding  winter.  The  juice  of  the  root  is  thin 
and  watery  in  the  spring ;  milky,  bitter,  and  spontaneously  coagulable  in  the 
latter  part  of  summer  and  autumn;  and  sweet  and  less  bitter  in  the  winter, 
when  affected  by  the  frost.  The  months  of  July,  August,  and  September  are, 
therefore,  the  proper  periods  for  collecting  it. 

The  fresh  full-grown  root  of  the  dandelion  is  several  inches  in  length,  as  thick 
as  the  little  finger  or  thicker,  round  and  tapering,  somewhat  branched,  of  a 
light-brown  colour  externally,  whitish  within,  having  a  yellowish  ligneous  cord 
running  through  its  centre,  and  abounding  in  a  milky  juice.  In  the  dried  state 
it  is  dark-brown,  much  shrunk,  wrinkled  longitudinally, brittle, and  when  broken 
presents  a  shining  somewhat  resinous  fracture.  A  transverse  section  exhibits  an 
exterior  cortical  portion,  thick,  spongy,  whitish,  and  marked  with  concentric 
rings,  and  a  smaller  central  portion,  ligneous  and  yellow;  though  in  very  old 
roots  the  latter  is  sometimes  wanting.  It  is  without  smell,  but  has  a  sweetish, 
mucilaginous,  bitterish,  herbaceous  taste.  Its  active  properties  are  yielded  to 
water  by  boiling,  and  do  not  appear  to  be  injured  in  the  process.  The  milky 
juice, examined  by  John,  was  found  to  contain  bitter  extractive,  gum, caoutchouc, 
saline  matters,  a  trace  of  resin,  and  a  free  acid.  Besides  these  ingredients,  starch 
or  inulin,  and  saccharine  matter  exist  in  the  root.  Mannite,  which  has  been 
found  in  the  infusion  of  the  root,  has  been  demonstrated  by  the  Messrs.  Smith, 
of  Edinburgh,  not  to  pre-exist  in  the  root,  but  to  be  formed  by  spontaneous 
changes  consequent  on  exposure.  A  crystallizable  principle  has  been  extracted 
from  the  juice  of  the  root  by  M.  Pollex,  who  has  named  it  taraxacin.  It  is 
bitter  and  somewhat  acrid,  fusible  but  not  volatile,  sparingly  soluble  in  cold 
water,  but  very  soluble  in  boiling  water,  alcohol,  and  ether.  It  is  obtained  by 
boiling  the  milky  juice  in  distilled  water,  filtering  the  concentrated  liquor,  and 
allowing  it  to  evaporate  spontaneously  in  a  warm  place.  The  taraxacin  crystal- 
lizes, and  may  be  purified  by  repeated  solution  and  crystallization  in  alcohol  or 
water.  According  to  Vogel,  the  intra-cellular  substance  of  the  root  consists 
chiefly  of  pectose,  which  is  the  result  of  a  metamorphosis  of  the  substance  con- 
stituting the  membrane  of  the  cells.  {Journ.  de  Phafm.,  Avril,  1864,  p.  362.) 

The  root  of  Aspargia  liispida  has  been  largely  substituted  for  dandelion  in 
England  by  the  herb  gatherers  {Fharm.  Journ.,  xi.  lOt) ;  and  we  are  informed 
that  a  similar  fraudulent  substitution  is  not  unfrequent,  in  this  country,  of  the 
root  of  Gichorium  Intibus,  or  chicory.  This  is  distinguishable  from  the  genu- 
ine root  by  its  lighter  colour,  and  greater  bitterness.  For  a  particular  account 
of  the  characteristic  pi'operties  of  the  root,  by  which  it  may  be  distinguished 
from  all  others,  the  reader  is  referred  to  an  article  by  Mr.  K.  Bentley,  in  the 
Pharmaceutical  Journal  (xvi.  304). 

Medical  Properties  and  Uses.  Taraxacum  is  slightly  tonic,  diuretic,  and 
aperient,  and  is  thought  to  have  a  specific  action  upon  the  liver,  exciting  it  when 
languid  to  secretion,  and  resolving  its  chronic  engorgements.  It  has  been  much 
employed  in  Germany,  and  is  a  popular  remedy  with  many  practitioners  in  this 
country.  The  diseases  to  which  it  appears  to  be  especially  applicable,  are  those 
connected  with  derangement  of  the  hepatic  apparatus,and  of  the  digestive  organs 
generally.  In  congestion  and  chronic  inflammation  of  the  liver  and  spleen,  in 
cases  of  suspended  or  deficient  biliary  secretion,  and  in  dropsical  affections  de- 
pendent on  obstruction  of  the  abdominal  viscera,  it  appears  to  be  capable  of 
doing  good,  if  employed  with  a  due  regard  to  the  degree  of  excitement.  Our 
own  experience  is  in  its  favour.  An  irritable  condition  of  the  stomach  and 
bowels,  and  the  existence  of  acute  inflammation,  contraindicate  its  employment. 
It  is  usually  given  in  the  form  of  extract  or  decoction,  though  some  prefer  the 
infusion.  (See  these  preparations  in  Par^t  II.)  Bitartrate  of  potassa  is  sometimes 


PART  I.  Taraxacum. —  Terehinthina.  861 

added  to  the  decoction  when  an  aperient  effect  is  desired;  and  aromatics  will 
occasionally  be  found  useful  in  correctinj^  a  tendency  to  griping  or  flatulence. 
The  dried  root  is  sometinms  mixed,  in  powder,  with  ground  coffee,  the  taste  of 
which  covers  that  of  the  dandelion.  It  is  also  used  as  a  substitute  for  cofTee, 
being  powdered  and  roasted,  and  then  prepared  in  the  same  manner. 

Off.  Prep,  Decoetum  Tara.xaci,  lir.:  Extractum  Taraxaci;  Extractum  Tar- 
axaci  Fluidum,  U.S.;  Infusum  Tara.xaci,  U.H.;  Succus  Taraxaci,  i?r.      W. 

TEREBINTHINA.  U.  S. 
lurpenllne. 

The  concrete  juice  of  Pinus  palustris,  and  of  other  species  of  Pinus.  U.  S. 

Off.  Si/n.  THUS  AMERICANUM.  Common  Frankincense.  The  con- 
crete turpentine  of  Pinus  Taeda,  the  Frankincense  pine,  and  Pinus  palustris, 
the  Swamp  pine.   From  the  Southern  States  of  North  America,  Br. 

TEREBINTHINA  CANADENSIS.  U.S., Br. 
Canada  Tarpentine.  Balsam  of  Fir. 

The  juice  of  Abies  balsamea.  U.  S.  Canada  Balsam.  The  turpentine  obtained 
by  incision  from  the  stem.  Br. 

Terebenthine,  Fr.;  Terpentin,  Germ.;  Trementina,  Ital.,  Span. 

The  term  turpentine  is  usually  applied  to  certain  vegetable  juices,  liquid  or 
concrete,  which  consist  of  resin  combined  with  a  peculiar  essential  oil,  called  oil 
of  turpentine.  They  are  generally  procured  from  different  species  of  pine,  fir,  or 
larch ;  though  other  trees  afford  products  which  are  known  by  the  same  general 
title,  as  for  instance  Pistacia  Terehinthus,  which  yields  the  Chian  turpentine. 
Some  French  writers  extend  the  name  of  turpentine  to  other  juices  consisting 
of  resin  and  essential  oil,  without  benzoic  or  cinnamic  acid,  as  copaiba,  balm  of 
Gilead,  &c.  We  shall  describe  particularly,  in  this  place,  only  the  turpentines 
which  are  either  now  olBcinal,  or  have  but  recently  ceased  to  be  so.  A  brief 
botanical  view  of  the  plants  from  which  they  are  respectively  derived,  will  be  in 
accordance  with  the  plan  of  this  work.  It  is  proper  first  to  observe  that  the 
original  genus  Pinus  of  Linnaeus  has  been  divided  into  the  three  genera,  Pinus, 
Abies,  and  Larix,  which  are  now  very  generally  recognised,  though  Lindley 
unites  the  two  latter  in  his  Flora  Medica. 

Pinus.  Sex.  Syst.  Moncecia  Monadelphia. — Nat.  Ord.  Pinaceee  or  Coniferae. 

Gen.  Ch.  Flowers  moncBC\o\is.  Males.  Ca<H??s  racemose,  compact,  and  ter- 
minal; squamose;  the  scales  staminiferous  at  the  apex.  Stamens  two;  the  anthers 
one-celled.  Females.  CafHns  or  cones  simple,  imbricated  with  acuminate  scales. 
Ovaries  two.  ySVigrmas  glandular.  Scales  of  the  cone  oblong,  club-shaped, woody; 
urabilicato-angular  at  the  apex.  Seeds  in  pairs,  covered  with  a  sharp-pointed 
membrane.  Oo^j/Z^^ions  digitato-partite.  Leases  two  or  many,  in  the  same  sheath. 
{Pereira^s  Mat.  Med.;  from  Bot.  Gall.) 

1.  Pinus  palustris.  Willd.  Sp.  Plant,  iv.  499.  —  P.  Australia.  Michaux,  N. 
Am.  Sylv.  iii.  133.  "  Leaves  in  threes,  very  long;  stipules  pinnatifid  ramenta- 
ceous,  persistent;  strobiles  subcylindrical,  armed  with  sharp  prickles." 

This  is  a  very  large  indigenous  tree,  growing  in  dry,  sandy  soils,  from  the 
southern  part  of  Virginia  to  the  Gulf  of  Mexico.  Its  mean  elevation  is  sixty  or 
seventy  feet,  and  the  diameter  of  its  trunk  about  fifteen  or  eighteen  inches  for 
two-thirds  of  this  height.  The  leaves  are  about  a  foot  in  length,  of  a  brilliant 
green  colour,  and  united  in  bunches  at  the  ends  of  the  branches.  The  names  by 
which  the  tree  is  known  in  the  Southern  States  are  long-leaved  pine,  yellow 
pine,  and  pitch  pine;  but  the  first  is  most  appropriate,  as  the  last  two  are  ap- 
plied also  to  other  species.  This  tree  furnishes  by  far  the  greater  proportion  of 
the  turpentine,  tar,  &c.  consumed  in  the  United  States,  or  sent  from  this  to 
other  countries.  (See  Fix  Liquida  ) 
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2.  Pinus  Tseda.  Willd.  Sp.  Plant.  \v.  498;  Michaux,  N.Am.  Sylv.  iii.  156. 
"Leaves  in  threes,  elongated,  with  elongated  sheaths;  strobiles  oblong-coni- 
cal, deflexed,  shorter  than  the  leaf;  spines  inflexed." 

This  is  the  loblolly,  or  old  field  pine  of  the  Southern  States.  It  is  abundant 
in  Virginia,  wlierc  it  occupies  the  lands  exhausted  by  cultivation.  It  exceeds 
eighty  feet  in  height,  has  a  trunk  two  or  three  feet  in  diameter,  and  expands 
into  a  wide  spreading  top.  The  leaves  are  about  six  inches  long,  and  of  a  light- 
green  colour.  It  yields  turpentine  in  abundance,  but  less  fluid  than  that  which 
flows  from  the  preceding  species. 

3.  Pinus  sylvestris.  Willd.  Sp.  Plant,  iv.  494;  Woodv.  3led.  Bot.  p.  1,  t.  I ; 
Michaux,  N.  Am.  Sylv.  iii.  p.  125.  "Leaves  in  pairs,  rigid;  strobiles  ovate- 
conical,  of  the  length  of  the  leaves;  scales  echinate." 

This  tree,  when  of  full  size,  is  eighty  feet  high,  with  a  trunk  four  or  five 
feet  in  diameter.  It  inhabits  the  northern  and  mountainous  parts  of  Europe, 
In  Great  Britain  it  is  called  the  wild  pine  or  Scotch  fir ;  the  latter  name  hav- 
ing been  given  to  it  from  its  abundance  in  the  mountains  of  Scotland.  It  yields 
a  considerable  proportion  of  the  common  European  turpentine. 

In  Germany  a  fibrous  substance  is  prepared  from  the  leaves  of  this,  and  other 
species  of  Pinus  and  Abies,  called  fir-wool,  and  a  volatile  oil  is  distilled  from 
them  called  fir-wool  oil,  which  is  considerably  used,  both  internally  and  locally, 
as  a  remedy  for  rheumatism,  palsy,  chronic  catarrh,  chronic  skin  diseases,  &c., 
indeed  for  the  same  purposes  generally  as  the  oil  of  turpentine.  (See  Am.  Journ. 
of  Pharm.,  May,  1863,  p.  274.)  This  oil  resinifies  on  exposure,  like  oil  of  tur- 
pentine, and  varies  in  sp.  gr.  from  0-876  to  0-912,  according  to  its  source.  Its 
dose,  when  it  is  used  internally,  is  from  fifteen  to  twenty  drops.  An  extract 
of  the  leaves,  denominated  _/t/'-i(JOoZ  extract,  is  used  for  similar  purposes.  The 
leaves  are  made  also  into  wadding  and  clothing,  designated  as  fir-wool  fi'om 
their  origin,  which  are  supposed  to  have  some  merit  in  the  treatment  of  simi- 
lar affections.  {Ibid.,  March,  1867,  p.  178.) 

Besides  the  pines  above  described,  various  others  yield  medicinal  products. 
Pinus  maritima  {P.  Pinaster  of  Alton  and  Lambert),  growing  in  the  southern 
and  maritime  parts  of  Europe,  yields  much  of  the  turpentine,  pitch,  and  tar  con- 
sumed in  France,  and  is  admitted  among  the  officinal  plants  in  the  French  Codex. 
From  the  branches  of  Pinus  Pumilio,  which  inhabits  the  mountains  of  eastern 
and  southeastern  Europe,  a  terebinthinate  juice  exudes  spontaneously,  called 
Hungarian  balsam.  Pinus  Cembra,  or  the  Siberian  stone-pine  of  the  Alps 
and  Carpathian  mountains,  is  said  to  afford  the  product  called  Carpathian 
balsam;  and  the  seeds  both  of  that  species,  and  of  Pinus  Pinea,  or  stone-pine 
of  the  south  of  Europe  and  north  of  Africa,  are  used  in  Europe  in  desserts, 
under  the  name  of  pine  nuts.  Pinus  Lambertiana,  of  California,  produces  by 
exudation  a  saccharine  matter,  which  has  been  found  to  contain  a  peculiar 
sweet  principle  called  pintle.  (Gomptes  Rendus,  Sept.  1855.)  The  Pinus 
rigida,  or  pitch  pine  of  this  country,  and  probably  others  besides  those  men- 
tioned, are  sometimes  employed  in  the  preparation  of  tar. 

Abies.   See  PIX  BURGUNDICA. 

Abies  balsamea.  Lindley,  Flor.  Med.  p,  554.  — A.  balsamifera.  Michaux,  N. 
A.  Sylv.  m.ldl. — Pinus  balsamea.  Willd.  Sp.  Plant,  iv.  504.  "Leaves  soli- 
tary, fiat,  emarginate  or  entire,  glaucous  beneath,  somewhat  pectinate,  sub- 
erect  above,  recurved  spreading;  cones  cylindrical,  erect;  bractes  abbreviate, 
obovate,  conspicuously  mucronate,  sub-serrulate." 

This  is  the  American  silver  fir,  or  balm  of  Gilead  tree,  inhabiting  Canada, 
Nova  Scotia,  Maine,  and  the  mountainous  regions  further  south.  It  is  an  ele- 
gant tree,  seldom  rising  more  than  forty  feet,  with  a  tapering  trunk,  and  nu- 
merous branches,  which  diminish  in  length  in  proportion  to  their  height,  and 
form  an  almost  perfect  pyramid.  The  leaves  are  six  or  eight  lines  long,  in- 
serted in  rows  on  the  sides  and  tops  of  the  branches,  narrow,  flat,  rigid,  bright- 
green  on  their  upper  surface,  and  of  a  silvery  whiteness  beneath.  The  cones 
are  large,  erect,  nearly  cylindrical,  of  a  purplish  colour,  and  covered  with  a 
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resinouR  exudation,  which  gives  thorn  a  gloBsy,  rich,  and  beautiful  appearance. 
It  is  from  this  tree  that  the  Canada  halxam  \»  obtained. 

Several  other  species  of  Abies  are  officinal.  Abies  exceha  of  Europe,  and 
A.  Cnnndennis  of  the  United  States,  have  airea<ly  been  dei«cribed  as  the  sources 
respectively  of  Hurgundy  and  Canada  pitch.  (See  JHx  Iturgundica  and  Pix 
Canadt'iittis.)  The  A.  Ficea  (Abica  peclinafa  of  De  Candolle,  yl.  taxifolia  of 
the  French  Code.x,  Pittus  Picea  of  Linnaeus),  or  European  ailver  fir,  growing 
in  the  mountainous  regions  of  Switzerland,  Germany,  and  Sil»eria,  yields  the 
Strasburg  turpentine,  which  is  much  used  in  some  parts  of  Europe.  Uy  the 
distillation  of  its  cones  with  water,  it  also  affords  a  variety  of  oil  of  turpentine 
called  in  France  essence  de  templine.  The  Abies  nigra  (Pinua  nigra),  or  black 
spruce  of  this  country,  yields  a  product,  which,  though  not  recognised  by  the 
PhannacopoBia,  is  considerably  employed.  The  substance  alluded  to  is  the 
essence  of  spruce,  prepared  from  the  young  branches  by  boiling  them  in  water 
and  evaporating  the  decoction.  It  is  a  thick  liquid,  having  the  colour  and  con- 
sistence of  molasses,  with  a  bitterish,  acidulous,  astringent  taste.  It  is  used  in 
the  preparation  of  the  beverage  commonly  known  by  the  name  of  spruce  beer, 
which  is  a  pleasant  and  wholesome  drink  in  summer,  and  useful  in  long  sea- 
voyages  as  a  preventive  of  scurvy.* 

Larix.  Sex.  Syst.  Moncecia Monadelphia.  —  Nat.Ord.  Pinaceae or Coniferae. 

Gen.  Ch.  As  in  Abies,  except  that  the  cotyledons  are  simple,  and  never 
lobed ;  the  cones  lateral ;  the  leaves,  when  first  expanding,  in  tufted  fascicles, 
becoming  somewhat  solitary  by  the  elongation  of  the  new  branch.  (Pereira^s 
Mat.  Med.;  from  Bot.  Gall.) 

Larix  Europsea.  De  Cand.  Flor.  Fr.  2064. — Abies  Larix.  Lamb.  Tllust. 
t.  T85,  f.  2.  —Pimis  Larix.  Willd.  Sp.  Plant,  iv.  503;  Wood  v.  Med.  Bot.  p.  7, 
t.  4.  "  Leaves  fascicled,  deciduous;  cones  ovate-oblong;  margins  of  the  scales 
reflc.xed,  lacerated;  bractes  panduriform." 

The  European  larch  is  a  large  tree,  inhabiting  the  mountains  of  Siberia, 
Switzerland,  Germany,  and  the  east  of  France.  It  yields  the  Venice  turpentine 
of  commerce, and  a  peculiar  sweetish  substance  called  in  France  Brian^-on  manna, 
which  exudes  spontancously,and  concretes  upon  its  bark.  AVhen  the  larch  forests 
of  Russia  take  fire,  a  juice  exudes  from  the  trunk  during  their  combustion,  which 
concretes,  and  is  called  Orenburgh  gum.  It  is  wholly  soluble  in  water.f 

*  The  following  is  tho  formula.  Take  of  essence  of  spruce  half  a  pint;  pimento  bruised, 
ginger  bruised,  hop?,  each,  four  ounces;  water  three  gallons.  Boil  for  five  or  ten  minutes ; 
then  strain,  and  &ad  o{  v/arm  w&tcr  eleven  gallons ;  yeast  a  pint;  molasses  six  pints.  Mix, 
and  allow  the  mixture  to  ferment  for  twenty-four  hours. 

f  Larch  Bark.  Tho  inner  bark  of  this  gpecies  of  larch  has  recently  been  introduced  to 
the  notice  of  the  profession  by  Dr.  Charles  Frizel,  of  Dublin.  Examinedby  Prof.  Aldridge, 
it  was  found  to  contain,  among  other  substances,  gum,  starch,  resin,  and  tannic  acid  of  the 
kind  which  precipitates  the  salts  of  iron  olive-green.  Dr.  John  Stenhouse  has  obtained 
from  it  a  peculiar  volatile  principle,  which  he  has  not  succeeded  in  finding  in  other  trees 
of  the  pine  family,  and  which,  as  it  has  acid  properties,  though  exceedingly  feeble,  he  pro- 
poses to  name  larixinic  acid  (larixine).  It  may  be  obtained  by  evaporating  an  infusion  of 
the  bark  to  the  consistence  of  syrup,  and  submitting  the  residue  to  distillation  in  a  retort  of 
glass  or  porcelain  or  a  silver  alembic,  by  means  of  a  sand-bath  cautiously  heated.  A  por- 
tion of  larixinic  acid  comes  over  and  coudenses  in  crystals ;  but  the  greater  part  is  dissolved 
in  the  liquid  distillate.  This  on  careful  evaporation  deposits  tho  impure  acid,  which  may 
be  purified  by  pressing  it  in  bibulous  paper,  again  crystallizing  from  a  strong  watery  solu- 
tion, and  lastly  subliming  once  or  twice.  Larixinic  acid  is  most  abundant  in  the  young 
bark.  It  is  in  beautiful,  white,  lustrous  crystals,  often  more  than  an  inch  long,  of  a  pecu- 
liar somewhat  empvreumatic  smell,  and  a  slightly  bitter  and  astringent  taste,  inflamma- 
ble, sublimable  at  a^bout  200°,  soluble  in  87-88  parts  of  water  at  59°  F.,  very  soluble  in  boil- 
ing water,  soluble  in  cold  but  much  more  so  in  hot  alcohol,  and  sparingly  soluble  in  ether. 
It  readily  crystallizes  from  its  solutions.  A  very  singular  and  characteristic  property  is 
that  of  forming,  when  added  in  strong  solution,  in  excess,  to  baryta-water,  a  bulky,  trans- 
luceht,  gelatinous  precipitate,  occupying  the  whole  measure  of  the  liquids  if  concentrated. 
Its  probable  formula  is  CjoHijO,^. 

The  bark  possesses  astringent  and  gently  stimulant  properties,  and  is  supposed  to  have 
a  special  tendency  to  the  mucous  membranes.  It  has  been  found  peculiarly  efficacious  in 
purpura  and  other  hemorrhagic  affections,  especially  haemoptysis ;  and  has  been  given  in 
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PisTACiA.  See  MASTICHE. 

Pistacia  Terebinthus.  Willd.  Sp.  Plant,  iv.  752;  Woodv.  3fed.  Bot.  p.  29,  t. 
12.  This  is  a  small  tree  with  numerous  spreading  branches,  bearing  alternate, 
pinnate  leaves,  which  consist  of  three  or  four  pairs  of  ovate-lanceolate,  entire, 
acute,  smooth,  and  shining  leaflets,  with  an  odd  one  at  the  end.  The  male  and 
female  flowers  are  dioecious,  small,  and  in  branching  racemes.  It  is  a  native  of 
Barbary  and  Greece,  and  flourishes  in  the  islands  of  Cyprus  and  Chio,  the  lat- 
ter of  which  has  given  its  name  to  the  Chian  turpentine  obtained  from  the  tree. 
A  gall,  produced  upon  this  plant  by  the  puncture  of  an  insect,  has  been  used  in 
Eastern  Europe  in  pectoral  affections. 

We  shall  treat  of  the  several  varieties  of  turpentine  under  distinct  beads. 

1.  White  Tuepentine. 

T^rebenthine  de  Boston,  Fr. 

The  common  American  or  white  turpentine  (  Terebinthina,  U.  8.;  Thus  Ame- 
ricanum,  Br.)  is  procured  chiefly  from  Pinus  palustris,  partly  also  from  Pinus 
Tseda,  and  perhaps  other  species  inhabiting  the  Southern  States.  In  former 
times,  large  quantities  were  collected  in  New  England ;  but  the  turpentine  trees 
of  that  section  of  the  Union  are  said  to  be  nearly  exhausted ;  and  our  commerce 
has  been  until  recently  almost  exclusively  supplied  from  North  Carolina,  and  the 
southeastern  parts  of  Virginia.  Within  a  few  years,  however,  attention  has  been 
turned  to  the  collection  of  this  valuable  product  in  Georgia  and  Florida;  and 
there  is  no  doubt  that,  in  time,  an  abundant  supply  will  be  derived  from  the  vast 
pine  forests  which  occupy  the  southern  portion  of  our  country  bordering  on  the 
Gulf  of  Mexico.  The  following  is  the  process  for  obtaining  the  turpentine  as  de- 
scribed by  Michaux.  During  the  winter,  excavations  of  the  capacity  of  about 
three  pints  are  made  in  the  trunk  of  the  tree  three  or  four  inches  from  the  ground. 
Into  these  the  juice  begins  to  flow  about  the  middle  of  March,  and  continues  to 
flow  throughout  the  warm  season,  slowly  at  first,  rapidly  in  the  middle  of  sum- 
mer, and  more  slowly  again  in  the  autumn.  The  liquid  is  removed  from  these 
excavations  as  they  fill,  and  transferred  into  casks,  where  it  gradually  thickens, 

bronchitis  with  copious  expectoration,  and  in  diseases  of  the  urinary  passages.  It  has  been 
used  also,  mixed  with  soap  and  glycerin,  as  a  local  remedy  in  psoriasis,  chronic  eczema, 
and  other  cutaneous  atfections  The  usual  forms  of  exhibition  are  those  of  extract  and  tinc- 
ture, the  former  in  the  dose  of  from  3  to  5  grains,  the  latter  from  30  minims  to  a  fluidrachm 
or  more,  every  three  or  four  hours.  {Dub.  Hosp.  Oaz.,  April  15,  1858,  and  Jan.  15, 1859; 
Med.  Times  and  Oaz.,  Nov.  1859,  p.  476;  and  Am.  Journ.  of  Pharm.,  Nov.  1862,  p.  555, 
&c.) — Ifote  io  the  twelfth  edition. 

Coniferin.  This  name  has  been  given  to  a  principle  recently  discovered  by  M.  Hartig  in 
the  cambium  of  several  of  the  Coniferse.  The  species  in  which  it  has  been  found  are  Pinus 
Strobus  and  P.  Cembra,  Abies  excelsa  and  A.pectinata,  and  Larix  Europiea ;  and  it  probably 
exists  in  many  others.  It  is  obtained  by  removing  the  outer  bark,  scraping  the  cambium 
from  the  surface  of  the  wood,  subjecting  this  to  pressure,  boiling  the  viscid  juice  to  coagu- 
late the  albumen,  filtering,  and  evaporating  the  filtered  liquid  to  one-fifth  of  its  volume. 
The  coniferin  is  deposited  in  crystals.  The  mother-water  is  very  sweet,  and  contains  a 
saccharine  substance  closely  allied  to  cane  sugar.  The  crystals  are  purified  by  dissolving 
them  in  water,  decolorizing  by  animal  charcoal,  and  finally  crystallizing  from  weak  al- 
cohol.   Coniferin  was  chernically  examined  by  M.  W.  Kubel  with  the  following  results. 

Coniferin  is  closely  allied  to  salicin,  being  like  it  a  glucoside.  It  crystallizes  in  slender 
needles,  of  a  silky  lustre,  containing  water  of  crystallization,  which  they  lose  at  212°  F., 
and  gradually  part  with  by  efflorescence  on  exposure.  It  melts  at  333°  F.,  and  at  a  higher 
temperature  becomes  brown,  and  ultimately  carbonizes  with  an  odour  of  caramel.  It  is 
but  slightly  soluble  in  cold  water,  which  takes  up  only  051  per  cent.,  but  is  readily  dis- 
solved by  boiling  water.  It  is  scarcely  soluble  in  absolute  alcohol,  and  not  at  all  in  ether. 
The  watery  solution  is  slightly  bitter,  deviates  the  plane  of  polarization  to  the  left,  gives 
no  precipitate  with  acetate  or  subacetate  of  lead,  and  is  not  discoloured  by  chloride  of 
iron.  It  presents  a  characteristic  reaction.  It  becomes  of  a  deep-violet  with  concentrated 
sulphuric  acid,  and,  on  the  addition  of  a  little  water,  gives  a  precipitate  which  colours 
the  liquid  of  a  deep  indigo  blue.  It  is  sufficient  to  touch  with  sulphuric  acid  a  fresh  cut 
surface  of  a  branch  of  one  of  the  Coniferse,  to  ascertain  the  existence  of  coniferin.  (See^m. 
Journ.  of  Pharm.,  May,  1867,  p.  261;  originally  from  Journ.  far  Prakt.  Chem.,  xcvii. 
243.) — Note  to  the  thirteenth  edition. 
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and  ultimately  acquires  a  soft  solid  consistence.  Very  large  quantities  are  tbus 
unnurtlly  procured,  HulTicieut  not  only  to  supply  the  consuruption  of  this  coun- 
try, but  also  to  furniwh  a  valuable  export.* 

While  turpentine,  as  found  in  our  shops,  isyellowish-white,  of  a  peculiar  some- 
what uronuitic  odour,  and  u  warm,  pungent,  bitterish  taste.  It  is  somewhat 
translucent,  and  of  u  consistence  varying  with  the  temperature.  In  the  middle 
of  Hunuuer,  it  is  almost  semi-fluid  and  very  adhesive,  though  brittle;  in  the 
winter,  it  is  often  so  Grm  and  hard  as  to  be  incapable  of  being  made  into  pills 
without  heat.  Exposed  to  the  air  it  ultimately  becomes  perfectly  hard  and  dry. 
In  the  recent  statu  it  affords  about  IT  per  cent,  of  volatile  oil.  It  is  apt  to  con- 
tain small  pieces  of  bark,  wood,  or  other  impurity. 

2.  Common  European  Turpentine. 

T^r^bonthine  de  Bordenux,  Terebenthine  commune,  Fr.;  Gemeiner  Terpentin,  Oerm.; 
Trcmentinft  comime,  Jtal.;  Trementina  comun,  Span. 

This  is  the  Terebinthina  Vulgaris  of  the  former  London  Pharmacopoeia. 
It  is  furnished  by  several  species  of  pine;  but  chiefly  by  P.  sylvestris  and  J*, 
maritima.  From  the  latter  tree  it  is  obtained  largely  in  the  maritime  districts 
of  the  southwest  of  France,  especially  in  the  department  of  the  Landes,  and 
is  exported  from  Bordeaux.  Hence  it  is  called  in  commerce  Bordeaux  turpen- 
tine. It  is  procured  by  making  incisions  into  the  trunk,  or  removing  portions 
of  the  bark,  and  receiving  the  juice  which  flows  out  in  small  troughs,  or  in 
holes  dug  at  the  foot  of  the  tree.  It  is  purified  by  beating,  and  filtering  it 
through  straw,  or  by  exposing  it  to  the  sun  in  a  barrel,  through  holes  in  the 
bottom  of  which  the  melted  turpentine  escapes.  Thus  prepared  it  is  whitish, 
turbid,  thickish,  and  separates,  upon  standing,  into  two  parts;  one  liquid  and 
transparent,  the  other  of  a  consistence  and  appearance  like  those  of  thickened 
honey.  As  found  in  European  commerce  it  often  consists  wholly  of  this  latter 
portion.  It  speedily  hardens  on  exposure  to  the  air  in  thin  layers.  The  most 
liquid  specimens  are  completely  solidified  by  the  addition  of  one  part  of  mag- 
nesia to  thirty-two  of  the  turpentine.  (Journ.  de  Pharm.,  xxv.  499.)  It  is 
scarcely  ever  given  internally,  but  furnishes  large  quantities  of  oil  of  turpentine 
and  resin.  We  do  not  import  it  into  this  country.  The  substance  which  the 
French  call  galipot  or  barras,  is  that  portion  of  the  turpentine  which  concretes 
upon  the  trunk  of  the  tree  when  wounded,  and  is  removed  during  the  winter. 
(  Thenard.)  This,  when  purified  by  melting  with  water  and  straining,  takes  the 
name  of  yellow  or  white  pitch,  or  Burgundy  pitch.  When  turpentine,  whether 
the  European  or  American,  has  been  deprived  of  its  oil  by  distillation,  the  resin 
which  remains  is  called  rosin,  and  sometimes  colophony,  from  the  Ionian  city  of 
Colophon,  where  it  was  formerly  prepared.  It  is  the  oflBcinal  resin  (resina),  and 
is  sometimes  called  yellow  resin  (resina  Jlava).  White  resin  (resina  alba)  is  pre- 
pared by  incorporating  this,  while  in  fusion,  with  a  certain  proportion  of  water. 
(See  Resina,  page  726.)  Tar  (pix  liquida)  is  the  turpentine  extracted  from  the 
wood  by  slow  combustion,  and  chemically  altered  by  heat.  Common  pitch  (pix 
nigra,  or  resina  nigra)  is  the  solid  residue  left  after  the  evaporation  by  boiling 
of  the  liquid  parts  of  tar. 

3.  Canada  Turpentine. 

Canada  balsam,  Balsam  of  fir;  Baume  de  Canada,  Fr.;  Canadischer  Balsam,  Cana- 
discher  Torpcntin,  Germ.;  Trementina  del  Canada,  Ital. 

Canada  Turpentine  (Terebinthina  Canadensis,  U.  S.,  Br.)  is  the  product  of 
Abies  balsamea,  and  is  collected  in  Canada  and  the  State  of  Maine.  It  is  pro- 
cured by  breaking  the  vesicles  which  naturally  form  upon  the  trunk  and  branches, 
and  receiving  their  liquid  contents  in  a  bottle.  When  fresh,  it  is  colourless  or 
slightly  yellowish,  transparent,  of  the  consistence  of  thin  honey,  very  tenacious, 

*  A  particular  and  interesting  account  of  the  mode  of  collecting  turpentine,  distilling 
the  oil,  and  preparing  tar, practised  in  North  Carolina,  is  contained  in  Olmsted's  Journey 
in  the  Sea-boat-d  Southern  States,  N.  Y.,  1856,  p.  839. 
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of  a  strong,  agreeable  odour,  and  a  bitterish,  somewhat  acrid  taste.  By  time 
and  exposure  it  becomes  thicker  and  more  yellow,  and  finally  solid.  It  is  usually 
brought  into  market  in  bottles, and  is  kept  in  the  shops  under  the  name  of  Canada 
balsam  or  balsam  of  fir.  In  Europe,  it  is  sometimes  called  halm  of  Gilead,  from 
its  supposed  resemblance  to  that  celebrated  medicine.  The  term  balsam,  as  at 
present  understood,  is  improperly  applied  to  it;  as  it  contains  no  benzoic  nor 
cinnamicacid,  and  is  in  fact  a  true  turpentine,  consisting  chiefly  of  resin  and  vola- 
tile oil.  Bonastre  obtained,  from  100  parts  of  Canada  turpentine,  18  6  parts  of 
volatile  oil,  40'0  of  resin  easily  dissolved  by  alcohol,  33-4  of  sub-resin  of  difiBcult 
solubility  in  that  fluid,  4-0  of  caoutchouc  similar  to  sub-resin,  and  4  9  of  bitter 
extractive  and  salts,  besides  traces  of  acetic  acid.  There  is  reason  to  believe 
that  Strasbiirg  turpentine  is  sometimes  sold  for  it  in  the  shops. 

4.  Venice  Turpentine. 

Terebenthine  de  melfeze,  Terebenthine  de  Venise,  Fr.;  Venetianischer  Terpentin, 
Germ.;  Trementina  di  Venezia,  Hal.;  Trementina  de  Venecia,  Span. 

This  turpentine  was  named  from  the  circumstance  that  it  was  formerly  an 
extensive  article  of  Venetian  commerce.  It  is  procured  in  Switzerland,  and  the 
French  province  of  Dauphiuy,  from  the  Larix  Euroj)sea  or  larch,  which  grows 
abundantly  upon  the  Alps  and  the  Jura  mountains.  The  peasants  bore  holes 
into  the  trunk  about  two  feet  from  the  ground,  and  conduct  the  juice  by  means 
of  wooden  gutters  into  small  tubs,  placed  at  a  convenient  distance.  It  is  after- 
wards purified  by  filtration  through  a  leather  sieve.  Genuine  Venice  turpen- 
tine is  a  viscid  liquid,  of  the  consistence  of  honey,  flowing  with  difficulty,  cloudy 
or  imperfectly  transparent,  yellowish  or  slightly  greenish,  of  a  strong  not  dis- 
agreeable odour,  and  a  warm,  bitterish,  and  acrid  taste.  It  does  not  readily  con- 
crete on  exposure,  is  not  solidified  by  one-sixteenth  of  magnesia,  and  is  entirely 
soluble  in  alcohol.  (Guibourt,  Journ.  de  Fharm.,  xxv.  500.)  What  is  sold  under 
the  name  of  Venice  turpentine,  in  our  shops,  is  usually  quite  brown,  and  is  said 
to  be  a  factitious  substance,  prepared  by  dissolving  rosin  in  oil  of  turpentine. 
Dr.  A.  T.  Thomson  states  that  much  of  the  Venice  turpentine  of  the  shops  of 
London  is  obtained  from  America.  It  is  probably  the  same  preparation  as  that 
which  passes  under  the  name  in  this  country. 

5.  Chian  Turpentine. 

Terebentbine  de  Chio,  Fr.;  Cyprischer  Terpentin,  Germ.;  Trementina  Cipria,  Ital. 

This  variety  of  turpentine  is  collected  chiefly  in  the  island  of  Chio  or  Scio,  by 
incisions  made  during  the  summer  in  the  bark  of  Pistacia  Terebinthus.  The 
juice,  flowing  from  the  wounds,  falls  upon  smooth  stones  placed  at  the  foot  of 
the  tree,  from  which  it  is  scraped  with  small  sticks,  and  allowed  to  drop  into 
bottles.  The  annual  product  of  each  tree  is  very  small ;  and  the  turpentine, 
therefore,  commands  a  high  price  even  in  the  place  where  it  is  procured.  Very 
little  of  it  reaches  this  country.  It  is  said  to  be  frequently  adulterated  with  the 
other  turpentines.  It  is  a  thick,  tenacious  liquid,  of  a  greenish-yellow  colour,  a 
peculiar  penetrating  odour  more  agreeable  than  that  of  the  other  substances  of 
the  same  class,  and  a  mild  taste  without  bitterness  or  acrimony.  It  leaves  a 
glutinous  residue  when  treated  with  strong  alcohol.  (Guibourt.)  On  exposure 
to  the  air  it  speedily  thickens,  and  ultimately  becomes  concrete  and  hard,  in 
consequence  of  the  loss  of  its  volatile  oil. 

Besides  the  turpentines  mentioned,  various  others  are  noticed  in  books  on 
materia  medica,  though  not  found  in  the  shops  of  this  country.  There  are  the 
Strasburg  turpentine,  much  used  in  France,  and  obtained  from  the  Abies  Picea 
(Abies  pectinafa  of  De  Candolle),  or  European  silver  fir,  which  grows  on  the 
mountains  of  Switzerland  and  Germany,  and  bears  a  close  resemblance,  as  well 
in  its  appearance  as  its  product,  to  Abies  balsamea  of  Canada;  the  Damarra 
turpentine,  which  speedily  concretes  into  a  very  hard  resin,  and  is  derived  from 
the  Finns  Damarra  of  Lambert,  the  Agathis  Damarra  of  Richard,  growing  in 
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the  East  India  Islan<U;  the  cowrie  or  cowdie  rosin,  procured  by  incision  from 
another  s|H'oies  of  Panmrra  (D.auntraliH)  in  Now  Zealaii<l;  and  the  Doini)e.ya 
tarpi^ntinf,  a  jflutinous,  milky-lookinj?  Guid,  of  a  ntronj?  odour  and  taste,  de- 
rived from  Dombeya  e.rcelxa,  the  Arattcaria  Iktmheiji  of  Richard,  which  in- 
habits Chili,  and  is  said  to  be  identical  with  the  Norfolk  Island  pine.  These, 
with  one  or  two  other  turpentines  scarcely  known,  or  havinj?  a  doubtful  claim  to 
the  title,  are  all  that  boloni,'  pro[)erly  to  this  class  of  vegetable  products.* 

General  Properlien.  The  turpentines  resemble  each  other  in  odour  and  taste, 
thou;j;h  distiii,t,Miished  by  shades  of  difference.  Liquid  at  first,  they  become  thick 
and  ijrradaaiiy  solid  by  exposure,  in  consequence  partly  of  the  volatilization, 
partly  of  the  oxidation  of  their  essential  oil.  They  are  rendered  more  liquid  or 
softened  by  heat,  and  at  a  high  temperature  take  fire,  burning  with  a  white  flame 
and  much  smoke.  Water  extracts  only  a  minute  proportion  of  their  volatile 
oil.  They  are  almost  wholly  soluble  in  alcohol  ami  ether,  and  readily  unite  with 
the  fixed  oils.  They  yield  by  distillation  a  volatile  oil,  called  oil  of  turpentine  ; 
the  residue  consisting  exclusively  of  resin.  (See  Oleum  Terebinthinse  a,nd  Be- 
siina.)  A  minute  proportion  of  succinic  or  acetic  acid  passes  over  with  the  oil. 
From  the  experiments  of  M.  Faure,  of  Bordeaux,  it  appears  that  some  of  the 
liquid  turpentines,  like  copaiba,  may  be  solidified  by  the  addition  of  magnesia. 
(Journ.  de  Chim.  Med.,  1830,  p.  94!^)  According  to  M.  Thierry,  the  same  result 
is  obtained  by  the  addition  of  one  part  of  hydrate  of  lime  to  thirty-two  parts 
of  common  European  turpentine.  {Journ.  de  Pharm.,  3e  s6r.,  i.  315.) 

Medical  Propertiea  and  Uses.  The  effects  of  the  turpentines  upon  the  .system 
are  dependent  entirely  on  their  volatile  oil.  They  are  stimulant,  diuretic,  an- 
thelmintic, and  in  large  doses  laxative.  When  taken  Internally,  or  applied  to 
the  skin,  they  communicate  a  violet  odour  to  the  urine,  and,  if  continued  for 
some  time,  produce  an  irritation  of  the  mucous  membrane  of  the  urinary  pas- 
sages, amounting  frequently  to  strangury.  The  last  effect  is  less  apt  to  be  ex- 
perienced when  they  operate  upon  the  bowels.  Externally  applied  they  act  as 
rubefacients.  Their  medical  virtues  were  known  to  the  ancients.  At  present  they 
are  less  used  than  formerly,  having  been  superseded  by  their  volatile  oil.  They 
are,  however,  occasionally  prescribed  in  leucorrhoea,  gleet,  and  other  chronic 
diseases  of  the  urinary  passages;  in  piles  and  chronic  inflammation  or  ulceration 
of  the  bowels ;  in  chronic  catarrhal  affections ;  and  in  various  forms  of  rheuma- 
tism, especially  sciatica  and  lumbago.  The  white  turpentine  is  usually  employed 
in  this  country.  They  may  be  given  in  the  shape  of  pill  made  with  powdered 
liquorice  root;  in  emulsion  with  gum  arable  or  yelk  of  egg,  loaf  sugar,  and 
water ;  or  in  electuary  formed  with  sugar  or  honey.  Their  dose  is  from  a  scruple 
to  a  drachm.  In  the  quantity  of  half  an  ounce  or  an  ounce,  triturated  with  the 
yelk  of  an  egg,  and  mixed  with  half  a  pint  of  mucilaginous  liquid,  they  form  an 
excellent  injection  in  cases  of  ascarides,  and  of  constipation  with  flatulence. 

The  vapour  of  turpentine,  employed  as  a  vapour-bath,  has  been  highly  recom- 
mended in  obstinate  chronic  rheumatism.  According  to  M.  A.  Chevandier,  it  is 
borne  well  for  about  twenty-five  minutes,  at  a  temperature  of  from  140°  to  160° 
F.,  producing  acceleration  of  the  pulse,  and  copious  sweating,  sometimes  ac- 
companied with  a  confluent  eruption.  {Arch.  Oen.,  4e  ser.,  xxviii.  80.) 

Off. Prep,  of  Turpentine.  Ceratum  Resinae  Compositum,  U.S.;  Emplas- 
trum  Galbani  Comp.,  U.  S  :  Emplastrum  Picis,  Jir.  Of  Canada  Turpentine. 
Charta  Epispastica,  Br.;  Collodium  Flexile,  Br.  W. 

*  The  product  of  Abies picea,  referred  to  in  the  text  as  Strashurg  turpentine,  is,  according 
to  Qiiibourt,  nearly  as  liquid  as  olive  oil,  at  first  turbid  and  whitish,  but  becoming  by 
filtration  or  long  standing  transparent  and  almost  colourless,  of  an  agreeable  odour,  anal- 
ogous to  that  of  the  citron,  and  of  a  taste  moderately  acrid  and  bitter.  It  dries  quickly  in 
the  air,  is  solidified  by  a  sixteenth  of  magnesia,  and  is  not  entirely  soluble  in  alcohol.  It  is 
procured  by  incisions  into  the  vesicles  which  form  upon  the  surface  of  the  tree,  beneath 
the  outer  bark.  Guibourt  states  that  this  is  the  true  Venice  tuiyetitinc,  while  that  described 
in  the  text,  and  generally  recognised  by  authors  as  Venice  turpentine,  is  in  factthe  Stroi' 
burg.  {Journ.  de  Pharm.,  xxv.  487.) 


868  Testa. —  Toj-m.entilla.  part  i. 

TESTA.  fJ-.^S'. 

Oyster-shell. 

The  shell  of  Ostrea  edulis.  U.  S. 

Ecailles  des  huitres,  Fr.;  Austerschalen,  Oerm.;  Gusci  della  ostriche,  Ital.;  Cascaras, 
Sjmn. 

The  common  oyster  is  the  Ostrea  edulis  of  naturalists,  an  animal  belong- 
ing to  the  division  Mollusca,  class  Acephala,  order  Testacea,  and  family  0^•- 
tracea.  It  is  found  in  many  parts  of  the  world,  and  is  particularly  abundant 
on  our  own  coast,  and  in  the  bays  of  our  large  rivers.  It  consists  of  a  soft 
pulpy  portion,  comprising  the  vital  organs  of  the  animal  enclosed  in  a  hard 
bivalve  shell,  of  the  nature  of  mother-of-pearl.  The  flesh  of  the  oyster  forms  a 
very  digestible  and  nutritious  article  of  food,  particularly  suited  to  convales- 
cents ;  but  the  shell  only  is  officinal. 

Properties.  Oyster-shells  are  too  familiarly  known  to  require  description 
They  are  made  up,  like  other  mother-of-pearl  shells,  of  alternate  layers  of  earthy 
and  animal  matter,  the  latter  being  of  the  nature  of  coagulated  albumen.  Ac- 
cording to  the  analysis  of  Bucholz  and  Brandes,  their  constituents  are  carbon- 
ate of  lime  98'(i,  phosphate  of  lime  1'2,  animal  matter  0  5,  alumina  (accidental) 
0-2  =  100'5.  Thus  it  appears  that  the  animal  matter  is  present  in  but  small 
amount.  When  calcined  or  burnt,  the  animal  matter  and  carbonic  acid  are  dissi- 
pated, and  the  shells  are  converted  into  a  species  of  lime,  called  oyster-shell  lime. 

Some  credit  has  recently  been  claimed,  on  the  basis  of  one  or  two  favourable 
cases,  for  the  efficiency  of  oyster-shell,  taken  internally  and  applied  locally,  in 
the  treatment  of  cancer.  The  shells  having  been  baked  for  three  nights  in  a 
slow  oven,  the  white  part  is  scraped  out,  powdered,  and  taken  in  the  quantity 
that  will  lie  on  an  English  shilling  piece,  once  or  twice  daily,  in  a  little  warm 
water  or  tea;  the  treatment  to  be  suspended  for  a  day  or  two  if  it  disturb  the 
system.  The  powder  may  be  applied,  made  into  an  ointment  with  cream,  lard, 
or  butter,  without  salt.  The  treatment  must  be  continued  three  or  four  months 
before  its  effects  are  to  be  expected.  The  theory  of  the  operation  is  that  the 
blood-vessels  supplying  the  tumour  undergo  calcareous  degeneration.  (Dr.  P. 
Hood,  Lancet,  Oct.  1867,  p.  484.) 

Pharmaceutical  Uses.  Oyster-shells  must  be  reduced  to  an  impalpable  pow- 
der, before  they  are  fit  for  medical  use.  Thus  prepared  they  form  Testa  Prsepa- 
7'ata,  under  which  head  their  medicinal  properties  are  noticed. 

Off.  Prep.  Testa  Prseparata,  U.  S.  B. 

TORMENTILLA.  U.S.  Secmidary. 
Tormentil. 

The  root  of  Potentilla  Tormentilla.  TJ.  S. 

Tormentille,  Fr.;  Tormentillwurzel,  Oerm.;  Tormentilla,  Hal.;  Tormentila,  Span. 

Potentilla.   Se.v.  Syst.  Icosandria  Polygynia.  —  Nat.  Ord.  Ilosacese. 

Gen.  Gh.  Galy.r,  with  a  concave  tube,  a  four  or  five-cleft  limb,  and  four  or 
five  bractlets.  Petals  four  or  five.  Stamens  numerous.  Carpels  numerous, 
with  a  lateral  style,  on  a  procumbent,  persistent,  capitate,  juiceless  receptacle. 
Seed  appended.  Herbs  or  undershrubs,  with  compound  leaves,  stipules  adnate 
to  the  petiole,  and  white,  yellow,  rarely  red  flowers.  (De  Gandolle.) 

Potentilla  Tormentilla.  Sibthorp,  Fl.  Ox.  1 62 ;  Lindley,  Flor.  Med.  225.  — 
Tormentilla  erecta.  Willd.  Sp.  Plant,  ii.  1112;  Woodv.  3Ied.  Bot.  p.  503,  t. 
181. —  T.  officinalis.  Smith,  Flor.  Br^it.  The  tormentil,  or  septfoil,  is  a  small 
perennial  plant,  very  common  throughout  Europe.  The  stems,  which  rise  about 
six  or  eight  inches  in  height  from  a  woody  root,  are  slender,  more  or  less  erect, 
branching  towards  the  top,  and  furnished  with  sessile  leaves,  which  on  the  stalk 
usually  consist  of  seven,  on  the  branches  of  five,  digitate,  elliptical,  villous, 
deeply  serrated  leaflets,  three  larger  than  the  others.    The  flowers  are  small, 


PART  I.  Tormenlilla. —  Toxicodendron. 

yellow,  and  solitary  upon  axillary  peduncleB.  All  partf?  of  the  plant  are  aHtrin- 
gent,  espocially  the  root,  which  is  the  part  employed.   It  is  gathered  in  spring. 

Properties.  The  root  of  toraieutil  is  eyiiiidrieal  or  roundish,  rather  larger 
above  than  at  the  lower  extremity,  an  inch  or  two  in  length,  al)out  as  thick  as 
the  finger,  knotty,  sometimes  contorted,  brown  or  blackish  externally,  and  red- 
dish within.  It  has  a  slight  aromatic  odour,  and  a  very  astringent  taste.  Tannin 
is  an  abundant  constituent.  There  is  also  a  red  colouring  principle,  soluble  in 
alcohol,  but  insoluble  in  water.  Besides  these  ingredients  Meissner  found  resin, 
cerin.  myricin,  gummy  extractive,  gum,  extractive,  lignin,  water,  and  a  trace  of 
volatile  oil.  Tormentil  has  recently  been  chemically  examined  by  Rembold, 
who  obtained  tormentilla  red  by  boiling  the  tannin  of  the  root  with  sulphuric 
acid.  It  has  the  same  composition  as  rhatany  red.  He  also  obtained  kinovic 
acid  from  the  root  by  boiling  it  with  milk  of  lime,  adding  muriatic  acid  to  the 
decoction,  boiling  the  precipitate  with  solution  of  baryta,  decomposing  again  by 
muriatic  acid,  dissolving  the  precipitate  in  alcohol,  decolorizing  with  animal  char- 
coal, filtering,  concentrating,  and  crystallizing.  (Am.  Journ.  of  Fharm,  J\i]y, 
1868,  p.  311;  from  Ann.  der  Ghem.  und  Pharm.,  cxiiv.  5.)  The  root  is  said  to  be 
used  for  tanning  leather  in  the  Orkneys  and  Western  Islands  of  Scotland,  and 
for  staining  leather  red  by  the  Laplanders.  It  yields  its  virtues  to  boiling  water. 

Medical  Properties  and  Uses.  Tormentil  is  a  simple  and  powerful  astringent, 
applicable  to  all  cases  of  disease  in  which  this  class  of  medicines  is  indicated. 
We  seldom,  however,  employ  it  in  this  country,  having  indigenous  plants  of 
equal  virtue.  It  may  be  given  in  substance,  decoction,  or  extract.  The  dose  of 
the  powder  is  from  thirty  grains  to  a  drachm.  W. 

TOXICODENDRON.  U.  S.  Secondanj. 
Potion-oak. 

The  leaves  of  Rhus  Toxicodendron.  U.S. 

Sumach  ven^neux,  Fr.;  Gift-Sumach,  Grerm.;  Albero  del  veleno,  lial. 

Rhus.  See  RHUS  GLABRUM. 

Admitting,  as  appears  generally  to  be  done  at  present,  that  Phus  Toxico- 
dendron and  Rhus  radicans  of  Linnaeus  are  mere  varieties  of  the  same  plant, 
there  are  four  indigenous  species  of  Rhus  which  possess  poisonous  properties 
— the  one  above  mentioned ;  P.  vernix,  commonly  known  by  the  name  of 
swamp  sumach  or  poison  sumach;  E.pumilum  of  the  Southern  States;  and 
P.  dioersiloba  of  California,  where  it  is  known  by  the  Spanish  name  of  hiedra. 
Though  the  first  only  is  designated  in  the  Pharmacopoeia,  we  shall  briefly  de- 
scribe the  four;  as  their  medical  effects  are  probably  similar,  and  their  operation 
upon  the  system  such  that  the  plants  should  be  known  to  every  practitioner. 

I.  Phtts  radicans.  Willd.  Sp.  Plant,  i.  1481 ;  Bigelow,  Am.  Med.  Pot.  iii.  17. 
—  P.  Toxicodendron.  Pursh,  Fl.  Am.  Sept.  p.  205.  Though  Elliott  and  Nut- 
tall  consider  P.  radicans  and  P.  Toxicodendron  as  distinct  species,  the  weight 
of  botanical  authority  is  on  the  other  side ;  and  Bigelow  declares  that  be  has 
"  frequently  observed  individual  shoots  from  the  same  stock,  having  the  char- 
acters of  both  varieties."  The  difference,  however,  in  their  appearance  is  suffi- 
ciently striking  to  have  led  to  the  adoption  of  diflFerent  common  names;  R. 
radicans  being  usually  called  poison  vine,  and  R.  Toxicodendron,  poison-oak. 
The  former  has  a  climbing  stem,  rising  to  a  great  height  upon  trees,  rocks,  and 
other  objects,  to  which  it  adheres  by  strong  rooting  fibres,  which  it  throws 
out  from  its  sides.  The  leaves,  which  stand  upon  long  footstalks,  are  ternate, 
with  broad-ovate  or  rhomboidal,  acute  leaflets,  smooth  and  shining  on  both 
sides,  sometimes  slightly  hairy  on  the  veins  beneath,  entire,  or  irregularly 
lobed  and  toothed.  The  flowers  are  small,  greenish-white,  dioecious,  and  grow 
in  lateral,  usually  axillary  panicles,  or  compound  racemes.  The  male  flowers 
have  five  stamens,  and  the  rudiments  of  a  style  ;  the  female,  which  are  of  only 
half  the  size,  and  on  a  different  plant,  have  abortive  stamens,  and  a  short 
erect  style,  standing  on  a  roundish  germ,  and  terminating  in  three  stigmas. 
The  fruit  consists  of  roundish,  pale-green  or  whitish  berries. 
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R.  Toxicodendron,  or  poison-oak,  has  the  form  of  a  shrub  from  one  to  three 
feet  high,  with  leaflets  angularly  indented,  and  pubescent  beneath.  But  this 
character  of  the  foliage  is  probably  not  constant;  and  the  stunted  growth  may 
be  owing  to  peculiarities  of  situation.  Dr.  Bigelow  states  that  the  young  plants 
of  R.  radicans  do  not  put  forth  rooting  fibres  until  several  years  old,  and  are 
influenced  in  this  respect  by  the  contiguity  of  supporting  objects. 

This  species  of  Rhus  grows  in  woods,  fields,  and  along  fences  from  Canada  to 
Georgia.  It  flowers  in  June  and  July.  When  wounded  it  emits  a  milkyjuice, 
which  becomes  black  on  exposure  to  the  air,  and  leaves  upon  linen  or  other  cloth 
a  stain,  which  cannot  afterwards  be  removed  by  washing  with  soap  and  water, 
or  by  alcohol  either  hot  or  cold,  but  deepens  by  age.  It  has  been  proposed  as 
an  indelible  ink.  Ether  dissolves  it. 

The  juice  applied  to  the  skin  frequently  produces  inflammation  and  vesication ; 
and  the  same  poisonous  property  is  possessed  by  a  volatile  principle  which  es- 
capes from  the  plant  itself,  and  produces  in  certain  persons,  when  they  come  into 
its  vicinity,an  exceedingly  troublesome  erysipelatoid  attection, particularly  of  the 
face.  Itching,  redness,  a  sense  of  burning,  tumefaction,  vesication,  and  ultimate 
desquamation,  are  some  of  the  attendants  of  this  poisonous  action.  The  swelling 
of  the  face  is  sometimes  so  great  as  almost  entirely  to  obliterate  the  features. 
The  effects  are  experienced  soon  after  exposure,  and  usually  begin  to  decline 
within  a  week.  A  light,  cooling  regimen,  with  saline  purgatives,  and  the  local 
use  of  cold  lead-water,  are  the  best  remedies.  Dr.  A.  Livezey,  of  Lumberville, 
Penn.,  strongly  recommends  a  saturated  tincture  of  lobelia  as  a  local  applica- 
tion in  this  affection.  He  applies  it  by  means  of  hnen  or  muslin  cloths,  and  be- 
lieves that  it  arrests  the  inflammation.  {Boston  Med.  and  Surg.  Journ.,  Iv.  262.) 
According  to  Prof  Procter,  who  is  himself  very  susceptible  to  this  poison,  a 
weak  alkaline  solution,  applied  immediately  after  exposure,  seldom  fails  to  pre- 
vent the  effects ;  and,  after  the  vesicles  are  formed,  he  has  found  that  Monsel's 
solution  {Liq.  Ferri  Subsulphatis,  U.  S.),  introduced  by  a  pointed  instrument 
into  the  vesicle,  renders  it  abortive.  (Am.  Journ.  ofPharm.,  Nov.  1863,  p.  506.) 
All  persons  are  not  equally  liable  to  the  afiection,  and  the  great  majority  are 
wholly  insusceptible  of  it  from  any  ordinary  exposure. 

2.  Bhus  vernix.  Willd.  Sp.  Plant,  i.  1419;  Bigelow,  Am.  Med.  Bot.  i.  96. — 
B.  venenata.  Gray,  Manual,  &c.,  p.  *I6.  Swamp  sumach  is  a  beautiful  shrub  or 
small  tree,  usually  ten  or  fifteen  feet  high,  but  sometimes  thirty  feet.  The  bark 
of  the  trunk  is  dark-gray,  of  the  branches  lighter,  of  the  extreme  twigs  and 
petioles  beautifully  red.  The  leaves  are  pinnate,  with  four  or  five  pairs  of  op- 
posite leaflets,  and  an  odd  terminal  one.  These  are  oblong  or  oval,  entire  or 
slightly  sinuated,  acuminate,  smooth,  and,  except  the  one  at  the  end,  nearly 
sessile.  The  flowers,  as  in  the  preceding  species,  are  dioecious.  They  are  very 
small,  greenish,  and  in  loose  axillary  panicles.  The  berries  are  small,  roundish, 
and  greenish-white.  The  tree  grows  in  swamps  and  low  grounds,  from  Canada 
to  Carolina,  and  flowers  in  June  and  July.  It  is  thought  to  be  identical  with  a 
species  of  Rhus  which  grows  in  Japan,  and  furnishes  a  fine  black  varnish,  much 
used  in  that  country.  Dr.  Bigelow  found  that  the  opaque  whitish  juice  which 
exudes  from  our  native  plant  when  wounded,  and  which  becomes  permanently 
black  on  exposure,  may  be  made  to  afford  a  brilliant,  glossy,  durable  varnish,  by 
boiling  it  sufiBciently  before  applying  it. 

Bhus  vernix  Y>roduces,  much  more  powerfully  than  B.  radicans,  the  poison- 
ous effects  already  described.  Persons  coming  within  its  influence  are  more  apt 
to  beaft'ected  with  the  poison, and  generally  suffer  more  severely.  The  whole  body 
is  sometimes  enormously  swollen,  and  the  patient  for  many  days  scarcely  able  to 
move ;  but  the  complaint  almost  always  spontaneously  subsides  without  destroy- 
inglife.  Asinthe  former  instance,  the  susceptibility  to  the  influence  of  the  poison 
is  exceedingly  various,  and  some  persons  handle  the  plant  with  perfect  impunity. 

3.  Bhusjjumilum.Wich'diViX,  Flor.  Avieric.  i.  182.  This  isa  southern  species, 
growing  in  upper  Carolina,  and  not  more  than  afoot  in  height.  It  is  character- 
ized by  its  pubescent  branches  and  petioles;  its  pinnate  leaves,  with  many  pairs 
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of  oval,  nearly  acuminato,  incised-tleutate  leafletH,  downy  beneatl);  and  by  itiS 
silky  fruit.  According  to  I'ursh,  it  iH  the  miohI  poiBunoutf  of  the  geuuH. 

4.  Ji/iUK  (iicerHiloba.  Torrey  <&  (iray,  rior.  of  Norlli  Am.  i.  218. — H.  loltala. 
Hooker,  Flur.  liar.  Am.  i.  127,  t.  40.  This  HpecicH  approacboH  nt-arly  the  It. 
Toxicodendron.  It  has  a  somewhat  climbing  Htein,  with  short,  leafy  branches. 
The  leaves  have  three  or  rarely  live  leaflets,  which  are  very  obtuse,  in  the  female 
plant  slightly,  in  the  male  rather  deeply  pinnately  lobecl,  the  lobes  being  very 
obtuse,  and  the  incisions  acute.  The  tlowers  are  in  axillary,  racemose  panicles, 
often  shorter  than  the  ]>etioles,  and  the  fruit  white,  somewhat  pul>escent,  and 
snbglobose.  The  leaves  in  the  male  and  female  plant  are  so  difl'erent  that  they 
might  readily  be  mistaken  for  ditt'ereut  species.  {Torrey  <£-  Gray.)  Though 
generally  a  shrub,  the  plant  sometimes  climl)S  over  large  trees,  and  has  astern 
six  inches  in  diameter.  In  a  communication  to  the  American  Journal  of  Phar- 
macy (JSept.  18G0,  p.  412),  the  jxjisonous  effects  of  this  plant  are  described  by 
Dr.  C.  A.  Canfield,  who  found  an  invariable  antidote  to  its  effects  in  another 
California  plant,  Grindelia  hirnutula,  which  is  applied  to  the  part  either  simply 
bruised,  or  in  the  form  of  strong  decoction. 

It  is  probable  that  all  parts  of  llhus  radicans  (R.  Toxicodendron)  are  active; 
but  the  leaves  only  are  directed  in  the  Pharmacopa-ia,  under  the  title  of  Toxico- 
dendron. These  are  inodorous,  have  a  mawkish  acrid  taste,  and  yield  their  vir- 
tues to  water.  Analyzed  by  Dr.  Joseph  Khittel,  the  leaves  yielded  tannic  acid 
of  the  variety  which  gives  greenish  precipitates  with  salts  of  iron,  chlorophyll, 
wax,  fixed  oil,  resin,  sugar,  albumen,  gum,  pectin,  starch,  oxalic  acid,  a  peculiar 
neuter  substance,  and  a  volatile  alkaloid,  on  which  the  poisonous  properties  of 
the  plant  depend.  To  obtain  this  alkaloid,  a  concentrated  infusion  of  the  leaves 
was  distilled  with  potassa,the  distillate  saturated  with  sulphuric  acid  and  evapo- 
rated, a  mixture  of  alcohol  and  ether  then  added  which  left  sulphate  of  ammo- 
nia behind,  the  solution  distilled  with  caustic  potassa,  and  an  alkaline  distillate 
obtained,  which  contained  the  alkaloid  in  question.  But  it  does  not  appear  to 
have  been  further  isolated,  and  no  proofs  are  given  of  its  poisonous  properties. 
(See  Am.  Journ.  of  P harm.,  Nov.  1858,  p.  544.)  The  results  obtained  by  Dr. 
Khittel  have  been  subsequently  entirely  discredited  by  the  experiments  of  Prof. 
John  M.  Maisch,  of  Philadelphia,  who  not  only  failed  to  detect  a  volatile  alka- 
loid in  the  distillate,  but  found  in  it  a  volatile  acid,  and  succeeded  in  determin- 
ing this  acid  to  have  properties  which,  though  analogous  to  those  of  formic 
and  acetic  acids,  are  quite  distinct,  and  entitle  it  to  ha  regarded  as  a  newly 
discovered  principle.  Prof.  Maisch  gave  it  the  name  of  toxicodendric  acid,  to 
which  it  would  seem  to  be  entitled ;  as  there  is  no  doubt  that  it  is  the  active 
poisonous  principle  of  the  plant,  so  far,  at  least,  as  the  irritant  efiect  on  the 
skin  is  concerned ;  Prof.  Maisch,  as  well  as  others  exposed  to  the  vapours  of 
the  acid,  having  suffered  a  copious  characteristic  eruption  of  eczematous  vesicles 
on  the  hand,  wrist,  and  forearm.  He  employed  as  remedies  against  the  eruption, 
solutions  of  acetate  of  lead  and  permanganate  of  potassa,  and  ammonia;  the 
last  with  most  satisfactory  results.  To  obtain  the  acid,  the  leaves  were  bruised 
with  6  per  cent,  of  slaked  lime,  and  after  maceration  with  water  were  expressed. 
The  expressed  liquid,  having  been  mixed  with  an  excess  of  sulphuric  acid,  was 
distilled,  and  the  vapours  were  condensed,  partly  by  themselves,  so  as  to  obtain 
the  pure  acid,  and  partly  in  water  containing  carbonate  of  baryta  in  suspension, 
so  as  to  get  the  toxicodendrate  of  baryta.  The  acid  solution  thus  obtained  is 
colourless,  strongly  reddens  litmus  paper,  and  neutralizes  bases.  For  further 
particulars,  the  reader  is  referred  to  the  paper  of  Prof.  Maisch  in  the  Proceed- 
ings of  ifie  American  Pharmaceutical  Association,  A.  D.  1865;  also  in  the 
Am.  Joum.  of  Pharm.  (Jan.  1866,  p.  4). 

Medical  Properties  and  Uses.  The  leaves  of  Rhus  Toxicodendron  appear  to 
be  stimulant  and  narcotic,  producing  when  swallowed  more  or  les^  irritation  of 
the  stomach  and  bowels,  and  promoting  the  secretory  function  of  the  skin  and 
kidneys.  Orfila  found  them  to  act  in  the  manner  of  the  acrid  poisons,  and  to 
produce  a  stupefying  effect  upon  the  nervous  system.    They  were  successfully 
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used  by  Du  Fresnoy,  in  France,  in  the  cure  of  obstinate  cutaneous  diseases. 
Dr.  Anderson,  of  Hull,  in  England,  effected  cures  with  the  medicine  in  several 
cases  of  palsy.  A  sense  of  heat  and  pricking,  with  irregular  twitchings,  was 
excited  by  it  in  the  affected  parts.  Dr.  Horsfield  and  other  physicians  of  this 
country  have  used  it  in  consumption  and  dropsy,  but  with  little  success.  The 
remedy  has  been  found  efficacious  in  nocturnal  incontinence. 

The  dose  of  the  leaves  recommended  by  Dr.  Anderson  was  half  a  grain  or  a 
grain  three  times  a  day ;  but  this  is  much  too  small.  Dr.  Duncan  gave  them  in 
larger  doses,  with  little  other  than  a  laxative  effect.  Dr.  Horsfield  administered 
a  teacupful  of  the  strong  infusion  without  disadvantage.  In  France,  the  extract 
is  recommended  in  doses  of  fifteen  or  twenty  grains,  repeated  two  or  three  times 
a  day,  and  gradually  increased  to  one  or  two  drachms.  Some  of  Du  Fresnoy's 
patients  took  an  ounce  without  effect.  The  probability  is,  that  the  active  prin- 
ciple is  volatile,  and  that  the  extract  is  less  efficient  than  the  leaves  themselves. 
The  risk  of  experiencing  the  poisonous  effects  of  the  plant  upon  the  system,  will 
probably  prevent  its  extensive  employment  as  a  remedy,  unless  it  should  prove 
much  more  useful  than  the  trials  hitherto  made  give  us  reason  to  expect. 

Two  instances  of  poisoning  by  the  internal  use  of  the  plant  have  been  re- 
cently recorded;  one  from  the  eating  of  the  fruit  by  children,  reported  in  the 
Am.  Journ.  of  Med.  Sci.  (April,  1866,  p.  560)  by  Dr.  J.  W.  Moorman,  of  Har- 
dinsburg,  Ky.;  the  other  from  drinking  an  infusion  of  the  root,  in  mistake  for 
sassafras  root,  also  by  children,  reported  by  Dr.  James  Stokes,  of  Philadelphia, 
in  the  Med.  and  Surg.  Reporter  (Nov.  2,  1867,  p.  353).  In  the  first  instance, 
in  which  nearly  a  pint  of  the  fruit  had  been  eaten  by  two  children,  one  six  and 
the  other  eight  years  old,  after  a  few  hours  from  the  swallowing  of  the  poison, 
drowsiness  and  stupor  came  on,  soon  followed  by  vomiting,  first  of  the  partially 
digested  fruit,  and  afterwards  of  a  thick  viscid  fluid  of  a  wine  colour.  This  was 
succeeded  by  convulsive  movements  of  different  parts  of  the  body,  with  slight 
delirium.  The  pupils  were  dilated.  The  respiration  was  hurried,  the  pulse  at 
first  full  and  strong,  but  afterwards  slow,  small,  frequent,  and  feeble.  The 
vomiting  was  promoted  by  the  use  of  warm  water;  and  carbonate  of  soda  was 
then  given  freely  in  solution  as  an  antidote.  Both  children  recovered.  In  the 
cases  in  which  an  infusion  of  the  root  was  taken,  one,  a  boy  of  twelve  years, 
was  covered  with  an  eruption  over  the  body,  which  was  especially  vesicular 
in  the  face,  with  a  dry,  hoarse  cough,  soreness  of  throat,  burning  sensations 
extending  to  the  stomach,  high  fever,  a  coated  tongue,  scanty,  high-coloured, 
and  irritating  urine,  nervous  twitchings,  and  occasional  wandering.  The  diag- 
nosis, somewhat  diificult  at  first,  became  easy  on  the  occurrence  of  two  other 
cases,  girls  respectively  of  fifteen  and  seventeen,  who  with  their  brother,  the  boy 
just  mentioned,  had  been  drinking  of  the  infusion  referred  to.  They  were  treated 
by  saline  cathartics  in  small  doses,  the  local  use  of  lead-water,  and  an  improved 
diet,  and  all  recovered,  with  general  desquamation.  W. 

TRAGACANTHA.  U.S., Br. 

Tragacantli. 

The  concrete  juice  of  Astragalus  verus,  and  of  other  species  of  Astragalus. 
V.  S.  A  gummy  exudation  from  the  stem  of  Astragalus  verus,  and  possibly 
other  species.  Br. 

Gomme  Adraganthe,  Fr.;  Tragant,  Germ.;  Dragante,  Ital.;  Gomo  tragacanto,  Span. 

Astragalus.  Sea;.  Sys^- Diadelphia  Decandria.  —  Nat.  Or d.  Fabacese  or  Le- 
guminosse. 

Gen.  Ch.  Legume  two-celled,  more  or  less  gibbous,  with  the  lower  suture 
turned  inwards.    Carina  blunt.  Loudon's  Encyc.  of  Plants. 

Numerous  species  belonging  to  this  genus  yield  a  gummy  matter  having  the 
properties  of  tragacanth.  The  drug  known  in  commerce  by  that  name  was  at 
first  erroneously  supposed  to  be  obtained  from  A.  Tragacantha  of  Linnaeus  (A. 
massiliensis  of  Lamarck),  which  grows  in  the  south  of  Europe  and  north  of 
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Africa,  and  is  now  said  to  yield  no  gum.  It  was  after\vard»  aBcriljod,  on  the 
nnthority  of  Tonrnefort,  to  a  specioH  {A.  Creticus  of  Luniarck)  wliicli  grows ia 
Crete  and  Ionia,  and  on  tlintof  Olivier,  to  A.  verus,  wljich  Inliabits  Asia  Minor, 
Armenia,  and  Northern  Persia.  Lal)illardi6re  described  a  HpecicH  by  the  name 
of  A.  (jumuiifer,  wljith  lie  found  growinjjf  on  Mount  IjibanuH  in  Syria,  and  from 
which  trapicnnth  exuiies,  though  not  that  of  conunerce.  iSieber  denies  that  any 
one  of  these  Hpecies  yields  the  officinal  tragacanth,  which  he  ascribes  to  A.  arin- 
(alits,  growing  in  Anatolia,  especially  upon  Mount  Ida,  where  the  gum  is  most 
abundantly  collected.  This  plant,  however,  is  not  the  A.  arintatux  of  Villars, 
which,  according  to  Sibthorp,  furnishes  tragacanth  in  Oreece.  (Merat  and  De 
Lens.)  Professor  Lindley  received  two  specimens  of  plants,  said  to  bo  thoso 
which  furnish  tragacanth  in  Turkistan,  one  of  which  proved  to  bo  A.  gummi/er 
of  Laliillardiere,  which  was  said  to  yield  a  white  variety,  and  the  other  a  new  spe- 
cies, which  he  called  A.  strobili/erun,  and  which  was  said  to  yield  a  red  and  infe- 
rior product.  The  fact  seems  to  be,  that  the  commercial  drug  is  collected  from 
various  sources;  and  it  is  affirmed  that  all  the  species  of  Astragalus  with  thorny 
petioles  are  capable  of  producing  it.  These  form  a  natural  group,  and  so  closely 
resemble  each  other  that  botanists  have  found  some  difficulty  in  distinguishing 
them.  They  are  very  abundant  on  the  mountains  of  Asia  Minor,  and,  according 
to  information  recently  received  by  M.  J.  Leon  Soubeiran  from  M.  Balansa,  a 
scientific  traveller  who  derived  his  knowledge  from  personal  observation,  the 
gum-producing  species  are  closely  analogous  to  the  A.  Greticus  of  Lamarck.  It 
is  in  the  chain  of  Anti-Taurus  that  the  gum  is  chiefly  collected.  Transverse  in- 
cisions are  made,  near  the  base  of  the  stem,  into  the  medullary  part,  which  alone 
yields  juice.  This  exudes  very  slowly,  flowing  at  night,  and  ceasing  during  the 
day ;  and  two  weeks  usually  elapse  before  the  pieces  are  large  enough  for  collec- 
tion. The  shape  of  the  pieces  is  influenced  by  the  rapidity  of  the  exudation,  and 
the  lines  on  their  surface  indicate  the  daily  concretion.  (Journ.  de  Fharm.,  Feb. 
1856,  p.  1 1 1,  and  Feb.  1857,  p.  149.)  As  A.  verus  is  designated  in  the  Pharma- 
copoeias of  the  United  States  and  Great  Britain,  we  shall  briefly  describe  it. 

Astragalus  verus.  Olivier,  Vo}/.  dans  V  Empire  Ottoman,  p.  342,  pi.  44.  This 
is  a  small  shrub,  not  more  than  two  or  three  feet  high,  with  a  stem  an  inch  in 
thickness.and  numerous  very  closely  crowded  branches, covered  with  imbricated 
scales,  and  spines  which  are  the  remains  of  former  petioles.  The  leaves,  which 
are  little  more  than  half  an  inch  long,  consist  of  several  pairs  of  opposite,  vil- 
lous, stiff,  pointed  leaflets,  with  a  midrib  terminating  in  a  sharp  yellowish  point. 
The  flowers  are  papilionaceous,  small,  yellow,  axillary,  aggregate,  and  furnished 
with  cottony  bractes.  This  species  yields  the  gum  collected  in  Persia,  and  thence 
transmitted  southward  to  India  through  Bagdad  and  Bassora.north  ward  to  Rus- 
sia, and  westward  to  Aleppo.  The  juice  is  said  to  exude  spontaneously  during 
the  summer  from  the  stems  and  branches,  hardening  as  it  exudes. 

Properties.  Tragacanth  is  either  in  flaky,  leaf-like  pieces,  irregularly  oblong 
or  roundish,  or  in  tortuous  vermicular  filaments,  rounded  or  flattened,  rolled  up 
or  extended,  of  a  whitish,  yellowish-white,  or  slightly  reddish  colour,  somewhat 
translucent,  and  resembling  horn  in  appearance.  It  is  hard  and  more  or  less 
fragile,  but  difficult  of  pulverization,  unless  exposed  to  a  freezing  temperature, 
or  thoroughly  dried,  and  powdered  in  a  heated  mortar.  The  powder  is  very  fine 
and  white.  Tragacanth  has  no  smell,  and  very  little  taste.  Its  sp.  gr.  is  i-384. 
Introduced  into  water,  it  absorbs  a  certain  proportion  of  that  liquid,  swells  very 
much,  and  forms  a  soft  adhesive  paste,  but  does  not  dissolve.  If  agitated  with 
an  additional  quantity  of  water,  this  paste  forms  a  uniform  mixture;  but  in  the 
course  of  one  or  two  days  the  greater  part  separates,  and  is  deposited,  leaving 
a  portion  dissolved  in  the  supernatant  fluid.  Tragacanth  is  wholly  insoluble  in 
alcohol.  It  appears  to  be  composed  of  two  different  constituents,  one  soluble  in 
water  and  resembling  gum  arable,  the  other  swelling  in  water,  but  not  dissolv- 
ing. The  former  is  said  to  differ  from  gum  arable  in  affording  no  precipitate 
with  silicate  of  potassa  or  sesquichloride  of  iron.  {Pereira's  Materia  Medica.) 
The  latter,  which,  according  to  Bucholz,  constitutes  43  per  cent,  of  tragacanth, 
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is  ranked  by  some  among  the  peculiar  proximate  principles  with  the  title  of 
iragacanthin.  It  is  probably  identical  with  bassorin.  It  has  the  property  of  be- 
coming blue  with  iodine,  which  is  not  the  case  with  bassorin  ;  but  this  property 
is  ascribed  to  the  presence  of  a  small  quantity  of  insoluble  starch.  According  to 
M.  Guerin,  100  parts  of  tragacanth  contain  53  3  parts  of  arabin  or  pure  gum, 
33"1  of  bassoi'in  and  insoluble  starch,  and  ITl  of  water,  and  yield  when  burned 
2*5  parts  of  ashes.  To  separate  the  soluble  entirely  from  the  insoluble  part,  re- 
quires agitation  with  separate  portions  of  water,  which  are  to  be  decanted  and 
tiltered ;  and  the  process  is  to  be  continued  till  water  ceases  to  dissolve  anything. 
Examined  by  Dr.  Kiitzing,  by  means  of  the  microscope,  tragacanth  was  found 
to  consist  of  organized  cells.  (See  Am.Journ.  of  Fharm.,  xxv.  37.)  In  con- 
formity with  this  statement  is  the  remarkable  fact,  developed  by  the  researches 
of  Hugo  von  Mohl,  that  tragacanth  is  not  a  secretion  of  the  plant,  but  the  result 
of  the  transformation  of  the  cells  of  the  pith,  and  those  of  the  medullary  rays 
which  run  across  the  ligneous  part  of  the  stem.  (Ibid.,  xxxi.  243.) 

It  is  stated  by  Mr.  S.  H.  Maltass  that  tragacanth  is  adulterated,  in  the  Le- 
vant, with  worthless  gums  brought  from  Armenia  and  Caramania,  which,  as  they 
are  originally  of  a  dark  colour,  and  destitute  of  the  flaky  form  of  the  genuine 
gum,  are  broken  into  small  fragments,  and  whitened  by  means  of  carbonate  of 
lead,  before  being  mixed  with  the  tragacanth.  Mr.  Hanbury  states,  in  confirma- 
tion of  this  information,  that  he  has  detected  lead  in  the  small  tragacanth  im- 
ported into  Loudon.  (Fharm.  Journ.,  xv.  20.) 

Medical  Properties  and  Uses.  Tragacanth  is  demulcent,  but,  on  account  of 
its  difficult  solubility,  is  not  often  given  internally.  The  great  viscidity  which  it 
imparts  to  water,  renders  it  useful  for  the  suspension  of  heavy  insoluble  powders ; 
and  it  is  also  employed  in  pharmacy  to  impart  consistence  to  troches,  for  which 
it  answers  better  than  gum  arable. 

Off.  Prep.  Mucilago  Tragacanthse;  Pulvis  Opii  Compositus,  £r.;  Pulvis 
Tragacanthae  Compositus,  Br.;  Trochisci  Zingiberis,  U.S.  W. 

TKIOSTEUM.  U.S.  Secondary. 
Fever-rooL 

The  root  of  Triosteum  perfoliatum.  U.  S. 

Triosteum.  Sex.  Syst.  Pentandria  Monogynia.  —  Nat.  Ord.  Caprifoliaceae. 

Gen.  Ch.  Calyx  five-cleft,  persistent,  nearly  the  length  of  the  corolla ;  seg- 
ments linear,  acute.  Corolla  tubular,  five-lobed,  sub-equal;  base  nectariferous 
gibbous.  Stigma  somewhat  five-lobed,  capitate.  Berry  three-celled,  three- 
Beeded,  crowned  with  the  calyx.  Nuttall. 

Triosteum  perfoliatum.  Willd.  Sp.  Plant,  i.  990 ;  Bigelow,  Am.  Med.  Bot. 
i.  90 ;  Barton,  Med.  Bot.  i.  59.  This  plant  is  indigenous  and  perennial.  Several 
stems  usually  rise  from  the  same  root.  They  ai'e  simple,  erect,  round,  hairy, 
fistulous,  herbaceous,  and  from  one  to  four  feet  high.  The  leaves  are  opposite, 
large,  mostly  connate,  oval,  acuminate,  entire,  abruptly  narrowed  at  the  base, 
and  pubescent  on  their  under  surface.  The  flowers  are  of  a  dull-purple  colour, 
axillary,  sessile,  rarely  solitary,  sometimes  in  pairs,  generally  in  triplets  or  five 
together  in  the  form  of  whorls.  The  germ  is  inferior,  and  the  style  projects  be- 
yond the  corolla,  into  the  tube  of  which  the  stamens  are  inserted.  The  berry 
is  oval  and  of  a  deep-orange  colour,  and  contains  three  hard,  bony  seeds. 

Fever-root,  fever-wort,  or  wild  ipecac,  as  this  plant  is  variously  called, 
though  not  very  abundant,  is  found  in  most  parts  of  the  United  States,  preferring 
a  limestone  soil  and  shady  situations.  Its  flowers  appear  in  June.  The  whole 
plant  is  bitter;  but  the  root  is  most  active,  and  is  the  only  officinal  part. 

It  is  horizontal,  long,  about  three-quarters  of  an  inch  in  diameter,  thicker 
and  tuberculated  near  the  origin  of  the  stem,  of  a  yellowish  or  brownish  colour 
externally,  whitish  within,  and  furnished  with  fibres  which  may  be  considered 
as  branches  of  the  main  root.  When  dry  it  is  brittle  and  easily  pulverized.  It 
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htm  a  uickouinfi^  odour,  and  a  bittur,  DauHoouH  taato.    Both  water  and  alcohol 
take  up  it8  active  properties,  which  are  retained  iu  the  extract. 

Medical  Properties  and  Uttet.  Fever-root  i»*  cathtirtiu,  and  in  large  doBes 
eujelic.  The  lute  Professor  Burton  observed  it  also  to  produce  a  diuretic  effect. 
The  bark  of  the  root  is  tlie  part  whicli  has  been  usually  employed.  In  the 
quantity  of  twenty  or  thirty  grains  it  ordinarily  acts  upon  the  bowels  ;  and 
may  be  given  alone  or  in  combination  with  calomel  at  the  couimenucment  of 
ievors.  The  extract  may  be  given  iu  half  the  dose.  W. 

ULMI  CORTEX.  Br. 
Elm  bark. 

The  dried  inner  bark  of  Ulmus  campestris,  Broad-leaved  Elm.  Br. 

Ec'orced'orme,  Fr.;  Ulmcnrinde,  Oerm.;  Scorziidol  olmn,  Ital.;  Corteza  de  olmo,  Span. 

Ulmus.  Sex.Si/st.  Pentandria  Uigynia.  —  Nat.Ord.  UlmacesB. 

Gen.  Ch.  Calyx  five-cleft.  Corolla  none.  Capsule  (samara)  compressed, 
membranaceous.  Willd. 

Vlmus  campestris.  Willd.  Sp.  Plant,  i.  1324;  Woodv.  Med.  Bot.  p.  710,  t. 
242.  This  species  of  elm  is  characterized  by  its  doubly  serrate  leaves,  unequal 
at  their  base,  by  its  nearly  sessile,  clustered,  pentandrous  flowers,  and  its 
smooth  fruit.  It  is  a  large  tree,  with  strong  spreading  branches,  and  a  rough, 
cracked  bark.  It  is  a  native  of  Europe,  where  the  wood  is  highly  esteemed  in 
the  arts. 

The  inner  bark  of  its  young  branches,  which  is  the  officinal  portion,  is  thin, 
tough,  brownish-yellow,  inodorous,  and  of  a  mucilaginous,  bitterish,  and  very 
slightly  astringent  taste.  It  imparts  to  water  its  taste  and  mucilaginous  pro- 
perties. Tincture  of  iodine  indicates  the  presence  of  starch,  and  Davy  found 
somewhat  more  than  2  per  cent,  of  tannin.  A  vegetable  principle  called  ulmin 
or  ulmic  acid,  now  believed  to  be  a  constituent  of  most  barks,  was  first  dis- 
covered in  the  matter  which  exudes  from  the  bark  of  the  European  elm.  It  is 
a  dark-brown,  almost  black  substance,  without  smell  or  taste,  insoluble  in  cold 
water,  sparingly  soluble  in  boiling  water  which  it  colours  yellowish-brown, 
soluble  in  alcohol,  and  readily  dissolved  by  alkaline  solutions. 

Medical  Proj)erties  and  Uses.  The  bark  of  the  European  elm  is  demulcent, 
and  very  feebly  tonic  and  astringent,  and  is  said  also  to  be  diuretic.  It  has  been 
recommended  in  cutaneous  afi'eetions  of  the  leprous  character.  Dr.  Sigmond 
speaks  in  strong  terms  of  its  efficacy  in  all  the  varieties  of  lepra,  in  liclienous 
eruptions,  and  tinea  capitis,  employed  both  internally  and  externally.  (Medico- 
bat.  Trans.,  i.  169.)  It  is  usually  given  in  the  form  of  decoction,  and  in  chronic 
cases  must  be  long  continued  to  produce  beneficial  results. 

Off.  Prep.  Decoctum  Ulmi,  Br.  W. 

ULMUS  FULVA.  U.S. 
Slippery-elm  Bark. 

The  inner  bark  of  Ulmus  fulva.  U.  S. 

Ulmus.  See  ULMI  CORTEX. 

Ulmus  fulva.  Michaux,  Flor.  Americ.  i.  172.  —  Ulmus  rubra.  F.  Andrew 
Michaux,  N.  Am.  Sylv.  iii.  89.  The  slippery  elm,  called  also  red  elm,  is  a  lofty 
tree,  rising  fifty  or  sixty  feet  in  height,  with  a  stem  fifteen  or  twenty  inches  in 
diameter.  The  bark  of  the  trunk  is  brown,  that  of  the  branches  rough  and 
whitish.  The  leaves  are  oblong-ovate,  acuminate,  nearly  equal  at  the  base,  un- 
equally serrate,  pubescent,  and  very  rough  on  both  sides,  four  or  five  inches  in 
length  by  two  or  three  in  breadth,  and  supported  on  short  footstalks.  The  buds, 
a  fortnight  before  their  development,  are  covered  with  a  dense  russet  down.  The 
flowers,  which  appear  before  the  leaves,  are  sessile,  and  in  clusters  at  the  ex- 
tremity of  the  young  shoots.  The  bunches  of  flowers  arc  surrounded  by  scales. 
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which  are  downy  like  the  buds.  The  calyx  also  is  downy.  There  is  no  corolla. 
The  stamens  are  five,  short,  and  of  a  pale-rose  colour.  The  fruit  is  a  membranace- 
ous capsule  or  samara,  enclosing  in  the  middle  one  round  seed,  destitute  of  fringe. 

This  species  of  elm  is  indigenous,  growing  in  all  parts  of  the  United  States 
north  of  the  Carolinas,  but  most  abundantly  west  of  the  Alleghany  mountains. 
It  flourishes  in  open,  elevated  situations,  and  requires  a  firm,  dry  soil.  From 
the  white  elm  ( U.  Americana)  it  is  distinguished  by  its  rough  branches,  its 
larger,  thicker,  and  rougher  leaves,  its  downy  buds,  and  the  character  of  its 
flowers  and  seeds.  Its  period  of  flowering  is  in  April,  The  inner  bark  is  the 
part  used,  and  is  brought  to  the  shops  separated  from  the  epidermis.  Large 
quantities  are  collected  in  the  Lower  Peninsula  of  Michigan. 

It  is  in  long,  nearly  flat  pieces,  from  one  to  two  lines  thick,  of  a  fibrous  tex- 
ture, a  tawny  colour  which  is  reddish  on  the  inner  surface,  a  peculiar  sweetish, 
not  unpleasant  odour,  and  a  highly  mucilaginous  taste  Avhen  chewed.  By  grind- 
ing, it  is  reduced  to  a  light,  grayish  fawn-coloured  powder.  It  abounds  in  muci- 
laginous matter,  which  it  readily  imparts  to  water.  The  mucilage  is  precipi- 
tated by  solutions  of  acetate  and  sulaacetate  of  lead,  but  not  by  alcohol. 

Much  of  the  bark  brought  into  the  market  is  of  inferior  quality,  imparting 
comparatively  little  mucilage  to  water.  It  has  the  characteristic  odour  of  the 
genuine  bark,  but  is  much  less  fibrous  and  more  brittle,  breaking  abruptly  when 
bent,  ini:^tead  of  being  capable,  like  the  better  kind,  of  being  folded  lengthwise 
without  breaking.  To  what  this  inferiority  is  owing,  whether  to  difference  in 
the  species  or  the  age,  or  to  circumstances  in  the  growth  of  the  tree  producing 
it,  we  are  unable  to  determine. 

Dr.  C,  W.  Wright,  of  Cincinnati,  in  a  communication  to  the  Western  Lancet, 
states  that  slippery-elm  bark  has  the  property  of  preserving  fatty  substances 
from  rancidity;  a  fact  derived  originally  from  the  Indians,  who  prepared  bears' 
fat  by  melting  it  with  the  bark,  in  the  proportion  of  a  drachm  of  the  latter  to  a 
pound  of  the  former,  keeping  them  heated  together  for  a  few  minutes,  and  then 
straining  off  the  fat.  Dr.  Wright  tried  the  same  process  with  butter  and  lard, 
and  found  them  to  remain  perfectly  sweet  for  a  long  time.  {^Am.  Journ.  of 
Pharm.,  xxiv.  180.) 

Medical  Properties  and  Uses.  Slippery-elm  bark  is  an  excellent  demulcent, 
applicable  to  all  cases  in  which  this  class  of  medicines  is  employed.  It  is  espe- 
cially recommended  in  dysentery, diarrhoea, and  diseases  of  the  urinary  passages. 
Like  the  bark  of  the  common  European  elm,  it  has  been  employed  in  cutaneous 
eruptions  ;  but  neither  in  these,  nor  in  any  other  complaints,  does  it  probably 
exert  any  greater  powers  than  such  as  belong  to  the  demulcents  generally.  Its 
mucilage  is  nutritious  ;  and  we  are  told  that  it  has  proved  sufficient  for  the  sup- 
port of  life  in  the  absence  of  other  food.  The  instance  of  a  soldier  is  mentioned, 
who  lived  for  ten  days  in  the  woods  on  this  bark  and  sassafras  ;  and  the  Indians 
are  said  to  resort  to  it  for  nutriment  in  extreme  emergencies. 

Dr.  J.  R.  Dowler,  of  Beardstown,  111.,  reports  two  cases  of  tape-worm,  one 
in  a  child,  the  other  an  adult,  in  which  the  worm  was  discharged,  as  a  con- 
sequence of  chewing  and  swallowing  the  bark  of  the  elm.  (Bost.  Med.  and 
Surg,  t/ourn.,  March  16,  1865,  p.  132.) 

It  is  commonly  used  as  a  drink  in  the  form  of  infusion.  (See  Infiisum  Ulmi.) 
The  powder  maybe  used  stirred  in  hot  water,  with  which  it  forms  a  mucilage, 
more  or  less  thick  according  to  the  proportion  added.  The  bark  also  serves  as 
an  emollient  application  in  cases  of  external  inflammation.  Tor  this  purpose 
the  powder  may  be  formed  into  a  poultice  with  hot  water,  or  the  bark  itself 
may  be  applied,  previously  softened  by  boiling.  Dr.  McDowell,  of  Virginia, 
recommended  slippery-elm  bark  for  the  dilatation  of  fistulas  and  strictures 
(see  Med.  Examiner,  i.  244);  subsequently  Dr.  H.  R.  Storer,  of  Boston, 
used  it  advantageously  for  dilating  the  os  uteri  (Host.  Med.  and  Surg.  Journ., 
liii.  300) ;  and  Dr.  A.  Abbe,  of  the  same  place,  succeeded-  in  curing  with  it  a 
case  of  stricture  of  the  rectum.  (Ibid.,  liv,  349.) 

Of.  Prep.  Mucilago  Ulmi,  U.  S.  W. 
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UVA  PASSA.  U.  S. 

Jiaisuia, 

The  dried  fruit  of  Vitis  vinifero.  U.  S. 

Off.  Hipi.  UVJB.  Haidim.  The  ripe  fruit  of  Vitis  vinlfera.  Dried  In  the  sun 
or  with  artificiftl  heat;  imported  from  Spain,  fir. 

Raisins  soca,  F>'.;  Rosincn,  Ofrm.;  Uvo  pn«80,  JtaL;  PaMas,  Span. 

ViTis.  Sex.  Si/st.  Pentandria  Monogynia. — Nat.  Ord.  Vitaceaj. 

Oen.  Ch.  Petals  cohering  at  the  apex,  withering.  Berry  five-seeded,  supe- 
rior. Willd. 

Vttis  vini/era.  Willd.  8p.  Plant,  i.  1180;  Woodv.  Med.  Bot.i^.  144,  t.  57. 
The  vine  is  too  well  known  to  require  description.  This  particular  species  is 
distinguished  by  the  character  of  its  leaf,  which  is  lobod,  sinuated,  and  naked 
or  downy.  The  leaves  and  tendrils  arc  somewhat  astringent,  and  were  formerly 
used  in  diarrhoea,  hemorrhages,  and  other  morbid  discharges.  The  juice  which 
flows  from  the  stem  was  also  thought  to  be  possessed  of  medicinal  virtues,  and 
the  prejudice  still  lingers  among  the  vulgar  in  some  countries.  The  unripe  fruit 
has  a  harsh  sour  taste,  and  yields  by  expression  a  very  acid  liquor,  called  ver- 
juice, which  was  much  esteemed  by  the  ancients  as  a  refreshing  drink,  when 
diluted  with  water.  It  contains  malic  and  tartaric  acids,  and  another  called  by 
some  chemists  racemic  acid,  by  Kefzelius  paratarlaric  acid,  from  its  resem- 
blance to  the  tartaric,  with  which  it  agrees  in  composition,  though  differing 
from  it  in  properties.  The  grape,  when  quite  ripe,  is  among  the  most  pleasant 
and  grateful  fruits  brought  upon  the  table,  and  is  admirably  adapted,  by  its  re- 
freshing properties,  to  febrile  complaints.  If  largely  taken,  it  proves  diuretic 
and  gently  laxative.  The  ripe  fruit  differs  from  the  unripe  in  containing  more 
sugar  and  less  acid,  though  never  entirely  destitute  of  the  latter.  The  plant  is 
supposed  to  have  been  derived  originally  from  Asia;  but  it  has  been  cultivated 
in  Europe  and  Northern  Africa  from  the  remotest  antiquity,  and  is  now  spread 
over  all  the  temperate  civilized  regions  of  the  globe.  The  fruit  is  exceedingly 
influenced  by  soil  and  climate,  and  the  varieties  which  have  resulted  from  cul- 
ture or  situation  are  innumerable.  Those  which  yield  the  raisins  of  commerce 
are  confined  to  the  basin  of  the  Mediterranean. 

Raisins  are  prepared  either  by  partially  cutting  the  stalks  of  the  bunches  be- 
fore the  grapes  are  perfectly  ripe,  and  allowing  them  to  dry  upon  the  vine,  or 
by  picking  them  in  their  mature  state,  and  steeping  them  for  a  short  time  pre- 
viously to  desiccation  in  an  alkaline  ley.  Those  cured  by  the  first  method  are 
most  highly  esteemed.* 

*  Culture  of  Raisins.  The  statement  in  the  text  in  relation  to  the  mode  of  diring  grapes  is 
allowed  to  remain,  because  made  on  what  was  deemed  competent  authority ;  but,  in  a  jour- 
ney through  the  raisin  districts  in  the  Southeast  of  Spain,  in  the  spring  of  1861,  the  author 
made  frequent  inquiries  at  Malaga  and  Valencia,  and  found  no  one  who  had  heard  of  the 
plan  of  partially  cutting  the  stalks  of  the  bunches,  and  then  allowing  them  to  dry  on  the 
plant.  The  following  is  a  brief  account  of  the  raisin  culture  near  Malaga.  The  grape  culti- 
vated for  drying  is  exclusively  the  Muscatel.  The  district  appropriated  to  this  purpose  con- 
sists of  red-earth  lands,  along  the  coast  of  the  Mediterranean,  extending  for  about  30  miles 
on  each  side  of  Malaga.  The  grounds  planted  with  the  vine  are  the  shore  plains  and 
valleys,  the  smaller  hills,  and  the  lower  declivitiesof  the  mountains.  The  vines  are  kept 
trimmed  very  low,  and  the  earth  between  them  loosened  by  the  spade;  the  plough  not 
being  used.  The  grapes  are  ripe  in  August,  when  the  bunches  are  cutoff,  and  carefully 
dried  in  the  sun,  upon  a  hard  level  earthen  floor,  prepared  for  the  purpose,  which  is  pro- 
tected by  a  shed  when  it  rains.  After  one  side  of  the  bunch  has  become  dry,  the  other  is 
carefully  turned  to  the  sun.  When  dried,  they  are  generally  packed  in  wooden  boxes,  each 
containing  about  25  lbs.  The  most  valuable,  called  the  bloom  raisins  from  the  preservation 
of  the  bloom  unbroken  on  the  surface,  are  packed  in  paper  boxes,  and  sent,  as  the  author 
was  told,  exclusively  to  the  London  market,  where  they  are  especially  esteemed.  About  a 
million  of  boxes  are  sept  annually  to  the  United  States,  valued  at  two  millions  of  dollars. 
The  Valencia  raisin  is  a  diflerent  variety  from  the  Malaga.  The  grape  is  thicker-skinned, 
and  does  not  dry  well  unless  with  previous  preparation.  Hence,  as  soon  as  picked,  they 
are  dipped  into  a  ley  made  from  wood  ashes,  immediately  removed,  and  then  dried.    The 
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Several  varieties  of  raisins  are  known  in  commerce.  The  best  of  those  brought 
to  this  country  are  the  Malaga  raisins,  imported  from  Spain.  They  are  large 
and  fleshy,  of  a  purplish-brown  colour.,  and  sweet  agreeable  taste.  Those  pro- 
duced in  Calabria  are  similar.  The  Smyrna  raisins  are  also  large,  but  of  a 
yellowish-brown  colour,  slightly  musky  odour,  and  less  agreeable  flavour.  They 
are  originally  brought  from  the  coast  of  Syria.  The  Corinthian  raisins,  or 
currants  as  they  are  commonly  called  in  this  country,  are  small,  bluish-black, 
of  a  fatty  appearance,  with  a  vinous  odour,  and  a  sweet,  slightly  tartish  taste. 
Their  name  was  derived  from  the  city  in  the  vicinity  of  which  they  were  for- 
merly cultivated.  At  present  they  are  procured  chiefly  from  Zante,  Cephalo- 
nia,  and  the  other  Ionian  Islands.  In  the  older  Pharmacopoeias  they  are  dis- 
tinguished by  the  title  of  uvse  passse  minores. 

Raisins  contain  a  larger  proportion  of  sugar  than  recent  grapes.  This  prin- 
ciple, indeed,  is  often  so  abundant  that  it  effloresces  on  the  surface,  or  concretes 
in  separate  masses  within  the  substance  of  the  raisin.  The  sugar  of  grapes 
(glucose)  differs  from  that  of  the  cane ;  being  less  sweet,  less  soluble  in  cold 
water,  and  much  less  so  in  alcohol,  and  forming  a  syrup  of  less  consistence. 

Medical  Properties  and  Uses.  The  chief  medical  use  of  raisins  is  to  flavour 
demulcent  beverages.  Taken  in  substance  they  are  gently  laxative ;  but  are  also 
flatulent  and  difficult  of  digestion,  and,  when  largely  eaten,  sometimes  produce 
unpleasant  effects,  especially  in  children. 

Off.  Prep.  Tinctura  Cardamomi  Composita,  5r.;  Tinctura  Rhei  et  Sennae, 
U.  S.;  Tinctura  Sennae,  Br.  W. 

UVA  URSI.  U.S. 
Uva  Ursi.  Bearherry  Leaves. 

The  leaves  of  Arctostaphylos  Uva  Ursi.  U.  S. 

Of.  Syn.  UA^^  URSI  FOLIA.  Bearherry  Leaves.  The  dried  leaves  of 
Arctostaphylos  Uva  Ursi.  From  indigenous  plants.  Br. 

Busserole,  Kaisind'ours,  Fr.;  Barentraube,  Germ.;  Corbezzolo,  UvaUrsina,  Hal.;  Ga- 
yuba,  Span. 

Arctostaphylos.  Ke^.  Sys^.  Decandria  Monogynia.  —  Nat.Ord.  Ericaceae. 

Gen.  Ch.  Drupe  with  five  distinct,  one-seeded  stones.  Corolla  urceolate, 
with  a  revolute  limb.  Stamens  included.  Anthers  with  two  spurs  at  the  back. 
(Lindley,  3Ied.  and  (Econ.  Bot.  106.) 

Arctostaphylos  Uva  Ursi.  Sprengel,  Syst  ii.  287 ;  Carson,  Illust.  of  Med. 
Bot.  i.  61,  pi.  52.  —  Arbutus  Uva  Ursi.  Willd.  Sp.  Plant,  ii.  618;  Bigelow,  Am. 
Med.  Bot.  i.  66.  The  uva  ursi,  or  bearherry,  is  a  low  evergreen  shrub,  with 
trailing  stems,  the  young  branches  of  which  rise  obliquely  upwards  for  a  few 
inches.  The  leaves  are  scattered,  upon  short  petioles,  from  half  an  inch  to  an 
inch  long,  obovate,  acute  at  the  base,  entire,  with  a  rounded  margin,  thick,  co- 
riaceous, smooth,  shining,  deep-green  on  their  upper  surface,  paler  and  covered 
with  a  network  of  veins  beneath.  The  flowers,  which  stand  on  short  reflexed 
peduncles,  are  in  small  clusters  at  the  ends  of  the  branches.  The  calyx  is  small, 
tive-parted,  reddish,  and  persistent.  The  corolla  is  ovate  or  urceolate,  reddish- 
white,  or  white  with  a  red  lip,  transparent  at  the  base,  contracted  at  the  mouth, 
and  divided  at  the  margin  into  five  short  reflexed  segments.  The  stamens  are 
ten,  with  short  filaments  and  bifid  anthers;  the  germ  round,  with  a  style  longer 
than  the  stamens,  and  a  simple  stigma.  The  fruit  is  a  small,  round,  depressed, 
smooth,  glossy,  red  berry,  with  an  insipid  mealy  pulp,  and  five  cohering  seeds. 

This  humble  but  hardy  shrub  inhabits  the  northern  latitudes  of  Europe,  Asia, 
and  America.  It  is  also  found  in  the  lofty  mountains  of  Southern  Europe,  as 

alkali  causes  the  skin  to  crack  in  minute  fissures,  and  thus  facilitates  drying.  The  author 
was  assured  that  the  Valencia  raisins  are  not  sent  to  the  United  States,  but  exclusively  to 
England,  where  they  are  used  in  puddings.  The  Malaga  grape,  imported  in  the  fresh  state 
into  this  country,  is  a  different  variety  from  the  raisin  grape,  and  cultivated  higher  on 
the  mountains.  {Note  to  the  twelfth  edition.) 
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tho  Pyrenees  and  the  Alps;  and.  on  the  American  continent,  extends  from  Hud- 
son's Hay  an  far  Honthwnrd  as  Now  JtTKey,  in  Bomo  parts  of  wl>ich  it  jfrows  in 
tthuuihincc.  It  prefers  a  barren  soil,  Hoiirishin;?  on  gravelly  lillh,  and  el<;vatcd 
sandy  plain.s.  'lUo  leaves  are  the  otdy  part  used  in  medicine.  Thr-y  are  imported 
from  Kiirope  ;  i)Ut  are  also  collected  within  our  own  limits;  and  the  market  of 
Philadelphia  is  sripplietl  to  a  considerable  extent  froni  New  JerHcy.  They  should 
be  gathered  in  autumn,  and  the  f,'reen  leaves  only  wdected. 

In  Kurope  the  uva  ursi  is  often  adulterated  with  tho  leaves  of  Vaccimum 
VitiK  Ithva,  which  are  wholly  destitute  of  its  peculiar  properties,  and  uuiy  be 
distinjj;uished  by  their  rounder  shape,  their  revolute  edffos  which  are  sonietimes 
slightly  toothed,  and  the  appearance  of  their  under  surface,  which  is  dotted,  in- 
stead of  being  reticulated  like  the  genuine  leaf.  Leaves  of  the  Chimaphila 
umbeUata  are  sometimes  found  among  the  uva  ursi  as  it  exists  in  our  markets. 
They  may  lie  readily  detected  by  their  greater  length,  their  cuneiform-lanceolate 
shape,  and  their  serrate  edges. 

Properties.  Uva  ursi  is  inodorous  when  fresh,  but  acquires  a  smell  not  unlike 
that  of  hay  when  dried  and  powdered.  Its  taste  is  bitterish,  strongly  a.stringent, 
and  ultimately  sweetish.  It  affords  a  light-brown,  greenish-yellow  powder.  Wa- 
ter extracts  its  active  principles,  which  are  also  soluble  in  officinal  alcohol.  Among 
its  ingredients  are  tannic  and  gallic  acids,  bitter  extractive,  resin,  gum,  fatty  mat- 
ter, a  volatile  oil,  and  salts  of  potassa  and  lime.  The  tannic  acid  is  so  abundant 
that  the  leaves  are  used  for  tanning  in  Russia.  Neither  this  principle  nor  gallic 
acid  exists  in  the  leaves  of  the  Vaccinium  Vilis  Idsea. 

A  crystallizable  principle  was  extracted  from  uva  ursi  by  Mr.  J.  C.  C.  Hughes 
by  the  following  process.  An  aqueous  extract  of  the  leaves  was  treated  with 
strong  alcohol,  and  submitted  for  twenty-four  hours  to  the  action  of  purified 
animal  charcoal.  The  tincture  was  filtered  and  evaporated,  and  the  residue  re- 
dissolved  in  alcohol,  and  treated  with  animal  charcoal  as  before.  After  filtra- 
tion, the  liquid  was  allowed  to  evaporate  spontaneously,  and  yielded  colourless, 
transparent,  needle-shaped  crystals,  soluble  in  water,  alcohol,  ether,  and  dilute 
acids,  insoluble  in  the  fixed  and  volatile  oils,  neutral  to  test-paper,  and  combus- 
tible. The  watery  solution  was  precipitated  by  subacetate  of  lead  and  carbonate 
of  potassa,  but  not  by  lime-water  or  tincture  of  chloride  of  iron.  One  grain  of 
it  acted  as  a  powerful  diuretic.  Mr.  Hughes  proposed  for  this  substance  the 
name  of  wrstn.  {Am.  Journ.  of  Pharm.,  xix.  90.) 

Kawalier  obtained  a  crystalline  sub.stance, named  arbutin,hy  precipitating  the 
decoction  with  acetate  of  lead,  filtering,  treating  the  liquid  with  sulphuretted 
hydrogen,  again  filtering,  evaporating  to  the  consistence  of  syrup,  and  allowing 
the  product  to  stand  for  several  days.  This  gradually  assumed  the  form  of  a 
crystalline  jelly,  which,  being  placed  upon  linen  so  as  to  allow  the  mother-liquor 
to  drain  off,  and  then  pressed,  yielded  nearly  colourless  crystals,  which  were 
purified  by  solution  in  boiling  water,  and  treatment  with  animal  charcoal.  Ar- 
l)utin  thus  obtained  is  in  long,  acicular,  colourless  crystals,  united  in  tufts,  and 
of  a  bitter  taste.  It  is  soluble  in  water,  alcohol,  and  ether,  unchanged  appa- 
rently by  a  heat  of  212°,  but  fusible  at  a  high  temperature,  without  action  on 
vegetable  colours,  and  not  precipitated  by  the  salts  of  sesquioxide  of  iron,  or  by 
acetate  or  subacetate  of  lead.  It  is  a  glucoside,  being  resolvable  by  boiling  with 
sulphuric  acid  into  glucose  and  a  peculiar  substance  named  arctuvine.  Its  for- 
mula is  C,jH^Ojj.  (Ghem.  Oaz.,  Feb.  15,1853,  p.  61.)  Strecker,  however,  gives  a 
diflFerent  formula,  Cj„H,,0,^-f  2H0,  and  considers  the  arctuvine  of  Kawalier  as 
identical  with  hydrochinone  prepared  by  Wdhler  from  kinic  acid.  (Ibid.,  Feb.  1, 
1859,  p.  48.) 

Another  crystallizable  principle  has  been  discovered  by  TrommsdorfF,  who 
calls  it  ursone.  It  appears  to  be  of  a  resinous  character,  being  tasteless  and 
inodorous,  insoluble  in  water,  difficultly  soluble  in  alcohol  and  ether,  fusible,  at 
a  higher  temperature  volatilizable,  and  inflammable  in  the  air.  It  is  obtained 
by  treating  uva  ursi  with  a  very  small  quantity  of  ether  by  percolation,  allow- 
ing the  ether  to  evaporate,  washing  the  crystalline  extract  with  ether,  and  re- 
crystallizing  from  alcohol.  (See  Avi  Journ.  of  Pharm.,  xxvii.  334.) 
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Medical  Properties  and  Uses.  Uva  ursi  is  astringent  and  tonic,  and  is  thought 
by  some  to  have  a  specific  direction  to  the  urinary  organs,  for  the  complaints  of 
which  it  is  chiefly  used.  Others  deny  that  it  possesses  a  peculiar  tendency  of 
this  kind,  and  ascribe  its  effects  to  its  astringent  and  tonic  action.  It  alters  the 
colour  of  the  urine,  and  its  astringent  principle  has  been  detected  in  that  secre- 
tion. It  probably,  therefore,  exerts  a  direct  influence  on  the  kidneys  and  urinary 
passages.  Though  known  to  the  ancients,  it  had  passed  into  almost  entire 
neglect,  till  its  use  was  revived  by  De  Haen  about  the  middle  of  the  last  cen- 
tury. It  has  acquired  some  reputation  as  an  antilithic,  and  has  undoubtedly 
been  serviceable  in  gravel,  partly,  perhaps,  by  a  direct  action  on  the  kidneys, 
pai'tly  by  giving  tone  to  the  digestive  organs,  and  preventing  the  accumulation 
of  principles  calculated  to  produce  a  secretion  or  precipitation  of  calculous  mat- 
ter. In  chronic  nephritis  it  is  also  a  popular  remedy,  and  is  particularly  recom- 
mended when  there  is  reason  to  conjecture  the  existence  of  ulceration  in  the 
kidneys,  bladder,  or  urinary  passages.  Diabetes,  catarrh  of  the  bladder,  incon- 
tinence of  urine,  gleet,  leucorrhcea,  and  monorrhagia  are  also  among  the  diseases 
in  which  it  has  occasionally  proved  serviceable;  and  testimony  is  not  wanting 
to  its  beneficial  effects  in  phthisis  pulmonalis.  Dr.  E.  G.  Harris,  of  Fayette, 
Alabama,  believes  it  to' have  the  property  of  promoting  uterine  contraction,  and 
has  employed  it  with  supposed  advantage  as  a  substitute  for  ergot  in  tedious 
labours.  (See  Ifed.  Exam.,  N.  S.,  ix.  727.)  The  dose  of  the  powder  is  from  a 
scruple  to  a  drachm,  to  be  repeated  three  or  four  times  a  day ;  but  the  decoc- 
tion or  fluid  extract  is  usually  preferred.  (See  Part  II.) 

Off.  Prep.  Decoctum  Uvaj  Ursi,  if/.  ;S.;  Extractum  Uvae  XJrsiFluidum,  ?7,  )S. 
Infusum  Uvse  Ursi,  Br.  W. 

VALERIANA.  U.S. 
Valerian. 

The  root  of  Yaleriana  officinalis.  U.  S. 

Off.  Syn.  VALERIANA  RADIX.  Valerian  Boot.  The  dried  root  of 
Valeriana  officinalis.  From  plants  indigenous  to  and  also  cultivated  in  Britain, 
collected  in  autumn;  wild  plants  being  preferred.  Br. 

Valeriane,  Fr.j  Wilde  Baldrianwurzol,  Genn.;  Valeriana  silvestre,  /ta^.;  Valerian  sil- 
vestre,  Span. 

Valeriana.   Sex.  Syst.  Triandria  Monogynia.  —  Nat.  Ord.  Valerianaceae. 

Gen.  Gh.  Calyx  very  small,  finally  enlarged  into  a  feathery  pappus.  Corolla 
monopetalous,  five-lobed,  regular,  gibbous  at  the  base.  Capsule  one-celled. 
(Loudo7i^s  Enc.  of  PI.)  Stamens  exserted,  one,  two,  three,  and  four.  {Nuttall.) 

Valeriana  officinalis.  Willd.  Sp.  Plant,  i.  177;  Woodv.  Med.  Bot.  p.  77,  t, 
32.  The  officinal,  or  great  wild  valerian,  is  a  large  handsome  herbaceous  plant, 
with  a  perennial  root,  and  an  erect,  round,  channeled  stem,  from  two  to  four 
feet  high,  furnished  with  opposite  pinnate  leaves,  and  terminating  in  flowering 
branches.  The  leaves  of  the  stem  are  attached  by  short,  broad  sheaths ;  the 
radical  leaves  are  larger  and  stand  on  long  footstalks.  In  the  former  the  leaflets 
are  lanceolate  and  partially  dentate,  in  the  latter  elliptical  and  deeply  serrate. 
The  flowers  are  small,  white  or  rose-coloured,  agreeably  odorous,  and  disposed 
in  terminal  corymbs,  interspersed  with  pear-shaped  pointed  bractes.  The  num- 
ber of  stamens  is  three.  The  fruit  is  a  capsule  containing  one  oblong-ovate,  com- 
pressed seed.  The  plant  is  a  native  of  Europe,  where  it  grows  either  in  damp 
woods  and  meadows,  or  on  dry  elevated  grounds.  As  found  in  these  different 
situations,  it  presents  characters  so  distinct  as  to  have  induced  some  botanists 
to  make  two  varieties.  Dufresne  makes  four,  of  which  three  prefer  marshy  situa- 
tions. The  variety  which  affects  a  dry  soil  (sylvestris,  L.  Ph.)  is  not  more  than 
two  feet  high,  and  is  distinguished  by  its  narrow  leaves.  It  has  been  generally 
believed  to  be  superior  to  the  others  in  medicinal  virtue ;  but,  from  experiments 
of  A.  Buchner,  it  appears  that  the  dried  roots  of  the  variety  which  grows  in  low 
moist  grounds  are  in  no  respect  inferior,  and  that  the  general  opinion  to  the  con- 
trary is  a  prejudice.  (Pharm.  Cent.  Blatt,  June,  1852,  p.  429.) 
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Tho  root,  which  is  the  officinal  portion,  is  collected  in  spring  before  the  stem 
boji^ins  to  shoot,  or  in  the  autumn  when  tho  leaves  decay.  It  should  be  dried 
quickly,  and  kept  in  a  dry  place.  It  consists  of  numerous  long,  slender,  cylin- 
drical fibres,  issuing  from  a  tuberculatt^d  head  or  rhizoma.  As  brought  to  this 
country,  it  frequently  hasportiousofthe  stem  attached.  The  English  is  superior 
to  that  from  the  continent  of  Europe.  Valerian  of  good  quality  has  been  pro- 
duced by  the  Shakers  at  Enlield,  New  Hampshire.  It  is  produced  also  in 
northern  Vermont  and  New  York.  From  our  own  observation,  we  know  that 
tho  plant  grows  luxuriantly  under  culture  in  this  country.  Mr.  Thos.  Doliber 
obtained  from  the  American  root  2897  per  cent,  of  alcoholic  extract,  and  from 
the  English  1759  per  cent.  Mr.  Doliber  states  that  tho  American  has  almost 
entirely  superseded  the  European  in  our  market.  (Ayn.  Journ.  of  Pharm.,  Jan 
1867,  p.  70.) 

Properties.  The  colour  of  the  root  is  externally  yellowish  or  brown,  internally 
white.  The  powder  is  yellowish-gray.  The  odour,  which  in  the  fresh  root  is 
slight,  in  the  dried  is  strong  and  highly  characteristic,  and,  though  rather  plea- 
sant to  many  persons,  is  very  disagreeable  to  others.  Cats  are  said  to  be  strongly 
attracted  by  it.  The  taste  is  at  first  sweetish,  afterwards  bitter  and  aromatic. 
Valerian  yields  its  active  properties  to  water  and  alcohol.  Trommsdorff  found 
it  to  consist  of  12  parts  of  volatile  oil;  12"5  of  a  peculiar  extractive  matter, 
soluble  in  water,  insoluble  in  ether  and  alcohol,  and  precipitated  by  metallic 
solutions;  18-75  of  gum;  6  25  of  a  soft  odorous  resin;  and  63  of  lignin.  Runge 
found  in  it  a  peculiar  fixed  acid,  which  produced  with  bases  white  salts,  becom- 
ing green  on  exposure  to  the  air.  (Ghem.  Oaz.,  no.  170,  p.  452.)  Of  these  con- 
stituents the  most  important  is  the  volatile  oil.  It  is  of  a  pale-greenish  colour, 
of  the  sp.  gr.  0934,  with  the  pungent  odour  of  valerian,  and  an  aromatic  taste. 
It  becomes  yellow  and  viscid  by  exposure. 

TrommsdorlF  ascertained  the  existence  in  the  oil  of  a  peculiar  volatile  acid, 
upon  which  the  name  of  valerianic  acid  or  valeric  acid  has  been  conferred 
This,  when  separated  from  the  oil,  is  a  colourless  liquid,  of  an  oleaginous  con- 
sistence, having  an  odour  analogous  to  that  of  valerian,  and  a  very  strong,  sour, 
disagreeable  taste.  It  is  soluble  in  thirty  parts  of  water,  and  in  all  proportions 
in  ether  and  alcohol.  It  combines  with  salifiaVjle  bases,  forming  soluble  salts, 
which  retain,  in  a  diminished  degree,  the  odour  of  the  acid.  (Journ.  de  Pharm., 
XX.  316.)  From  the  experiments  of  MM.  Cozzi  and  Thirault,  it  would  appeal 
that  this  acid  does  not  pre-exist  in  the  root,  but  results  from  the  oxidation  ol 
the  volatile  oil.  (Ibid.,  Be  ser.,  xii.  162.)  Valerianic  acid  is  obtained  by  distill- 
ing the  impure  oil  from  carbonate  of  magnesia,  decomposing  by  sulphuric  acid 
the  valerianate  of  magnesia  which  remains,  and  again  distilling.  M.  Rabourdin, 
of  Orleans,  believing  that  a  large  proportion  of  the  valerianic  acid  remains  fixed 
in  the  root  by  union  with  a  base,  and  does  not  come  over  by  distillation  alone, 
procures  it  by  adding  sulphuric  acid  to  the  root  with  a  sufficient  quantity  of 
water,  distilling,  separating  the  oil,  saturating  the  liquor  with  carbonate  of  soda, 
evaporating,  adding  a  slight  excess  of  sulphuric  acid,  and  again  distilling. 
(Ibid.,  vi.  310.)  The  following  process  by  Messrs.  T.  and  H.  Smith,  of  Edin- 
burgh, avoids  the  inconvenience  of  distilling  so  bulky  a  root  as  valerian,  while 
it  answers  the  same  purpose  as  that  of  M.  Rabourdin.  Boil  the  root  for  three 
or  four  hours  with  rather  more  than  its  bulk  of  water,  in  which  an  ounce  of  car- 
bonate of  soda  is  dissolved  for  every  pound  of  the  root,  replacing  the  water  as 
it  evaporates.  Express  strongly,  and  boil  the  residuum  twice  with  the  same 
quantity  of  water,  expressing  each  time  as  before.  Mix  the  liquids,  add  two 
fluidrachms  of  strong  sulphuric  acid  for  every  pound  of  the  root,  and  distil  till 
three-fourths  of  the  liquid  have  passed  over.  Neutralize  this  with  carbonate  of 
soda,  concentrate  the  liquid,  decompose  the  valerianate  of  soda  contained  in  it 
by  sulphuric  acid,  and  separate  the  valerianic  acid  set  free,  either  by  a  separa- 
tory,  or  by  distillation.  (Am.  Journ.  o/PAarm.,  xvii.  253.)  M.  Lefort  obtains 
the  acid  by  the  rapid  oxidation  of  the  volatile  oil.  He  distils  100  parts  of  the 
root  with  500  of  water,  10  of  sulphuric  acid,  and  6  of  bichromate  of  potassa. 
56 
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In  this  way  he  has  procured  a  larger  proportion  of  acid  than  by  any  other  pro- 
cess. (Journ.  de  Pharm.,  3e  ser.,  x.  194.) 

The  roots  of  Valeriana  Phu  and  V.  dioica  are  said  to  be  sometimes  mingled 
with  those  of  the  officinal  plant ;  but  the  adulteration  is  attended  with  no  serious 
consequences  ;  as,  though  much  weaker  than  the  genuine  valerian,  they  possess 
similar  properties.  The  same  cannot  be  said  of  the  roots  of  several  of  the  Ra- 
nunculaceae,  which,  according  to  Ebermayer,  are  sometimes  fraudulently  sub- 
stituted in  Germany.  They  may  be  readily  detected  by  their  want  of  the  pecu- 
liar odour  of  the  officinal  root.  According  to  M.  O.  Raveil,  the  valerian  in  the 
markets  of  Paris  is  largely  adulterated  with  the  roots  of  scabious  (Scabiosa 
succisa  and  S.  arvensis,  Linn.).  They  are  shorter  than  the  genuine  root,  with 
larger  radicles,  less  rough,  little  or  not  at  all  striated,  very  brittle,  with  a  white 
amylaceous  fracture.  The  roots  are  inodorous  in  themselves,  but  acquire  smell 
from  contact  with  the  valerian.  (Journ.  de  Pharm.,  xxvi.  209.) 

Medical  Properties  and  Uses.  Valerian  is  gently  stimulant,  with  an  especial 
direction  to  the  nervous  system,  but  without  narcotic  effects.  In  lafge  doses  it 
produces  a  sense  of  heaviness  and  dull  pain  in  the  head,  with  various  other 
effects  indicating  nervous  disturbance.  The  oil,  largely  taken,  is  said  by  M. 
Barailer,  from  his  own  observation,  to  produce  dulness  of  intellect,  drowsiness 
ending  in  deep  sleep,  reduced  frequency  of  pulse,  and  increased  flow  of  urine. 
(See  Am.  Journ.  of  Pharm.,  May,  1861,  p.  239.)  It  is  useful  in  cases  of  irregu- 
lar nervous  action,  when  not  connected  with  inflammation,  or  an  excited  condi- 
tion of  the  system.  Among  the  complaints  in  which  it  has  been  particularly 
recommended  are  hysteria,  hypochondriasis,  epilepsy,  hemicrania,and  low  forms 
of  fever  attended  with  restlessness,  morbid  vigilance,  or  other  nervous  disorder. 
It  has  also  been  used  in  intermittents,  combined  with  Peruvian  bark.  Mr.  N. 
J.  Butler,  of  Dublin,  has  found  very  great  advantage  in  acute  rheumatism 
from  baths  of  valerian,  made  in  the  proportion  of  a  pound  of  the  root  to  20 
gallons  of  water,  the  temperature  of  the  bath  being  98°.  Its  power,  in  the 
opinion  of  Mr.  Butler,  is  wonderful  in  cutting  short  the  most  violent  attacks 
of  acute  rheumatic  arthritis.  (Post.  Med.  and  Surg.  Journ.,  Sept.  10, 1868,  p. 
95.)  It  may  be  given  in  powder  or  infusion.  In  the  latter  form,  it  is  said  by 
Professor  Joerg,  of  Leipsic,  who  has  experimented  with  it,  to  be  less  apt  to 
irritate  the  alimentary  canal  than  when  administered  in  substance.  The  dose 
of  the  powder  is  from  thirty  to  ninety  grains,  repeated  three  or  four  times  a 
day.  The  tincture  also  is  officinal.  As  the  virtues  of  valerian  reside  chiefly  in 
the  volatile  oil,  the  medicine  should  not  be  given  in  decoction  or  extract.  The 
distilled  water  is  used  on  the  continent  of  Europe ;  and  the  volatile  oil  is  occa- 
sionally substituted  with  advantage  for  the  root.  The  dose  of  the  oil  is  four  or 
five  drops.  Valerianic  acid  also  has  been  used  internally ;  and  a  process  is  given 
in  the  IJ.  S.  Pharmacopoeia  for  its  preparation.  (See  Acidum  Valerianicum.) 
Landerer  says  that,  in  his  experience,  the  acid  prepared  from  the  root  is  pre- 
ferable therapeutically  to  the  artificial  acid. 

Off. Prep.  Extractum  Valerianae  Alcoholicum,  U.S.;  Extractum  Valerianae 
Fluidum,  U.  S.;  Infusum  Valerianae ;  Oleum  Valerianae,  U.  S.;  Tinctura  Valeri- 
anae ;  Tinctura  Valerianae  Ammoniata.  W. 

VANILLA.  U.S. 
Vanilla. 

The  prepared,  unripe  capsules  of  Vanilla  aromatica.  U.  S. 

Vanilla.  Sex.  Syst.  Gynandria  Monandria.  —  Nat,  Ord.  Orchidaceae. 

Gen.  Ch.  Sepals  spreading  or  erect,  distinct.  Petals  of  a  similar  form  and 
texture.  Labellum  connate  with  the  columna,  crested,  membranous,  convolute, 
undivided.  Anther  terminal,  opercular;  pollen  granular.  Fruit  a  fleshy  ^o(Z; 
seeds  round,  destitute  of  loose  tunic.  Lindley. 

Vanilla  aromatica.  Schwartz,  Flor.  Ind.  Occid. — Epidendrum  Vanilla. 
Linn.   This  is  a  climbing  plant,  characterized,  as  a  species,  by  its  ovate,  oblong, 
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nerved  loaves,  its  wavy  sepals,  its  acute  lip,  and  very  long  cylindrical  capsules. 
The  stem  is  almost  cyiindricui,  has  nhout  the  IhicitruiHS  of  the  little  finj^er,  is 
prt'oniwh  and  fleshy,  and  is  fiirnislH-d  with  occasional  nodes,  each  of  which  has 
u  thick  opposite  leaf,  of  about  cijtrht  inches  by  three.  Its  roots  penetrate  the  bark 
of  the  tree  to  which  it  is  attached,  from  which  they  obtain  nourishment  for  the 
plant.  After  a  certain  height  the  stem  branches,  and  forms  a  spreading  top, 
which,  in  duo  season,  is  covered  with  large  flowers,  greenish  externally  and 
white  within.  The  fruit  is  a  slender  pod,  seven  or  eight  inches  long,  filled 
with  an  oily  mass  containing  numerous  small,  black,  shining  seeds.  The 
]>lant  is  a  native  of  the  West  Indies,  Mexico,  and  South  America;  and  is 
said  to  be  cultivated  in  the  Isles  of  France  and  Bourbon.  Doubts,  how- 
ever, exist  whether  the  best  commercial  vanilla  is  derived  from  this  species, 
and  some  ascribe  it  to  Vanilla  planifolia.  (Journ.  de  Pharm.,  xvi.  274.)  It 
is  probable  that*  different  varieties  of  the  vanilla  of  commerce  are  obtained 
from  different  species,  of  which  several,  besides  the  two  mentioned,  have  been 
described  as  yielding  an  aromatic  fruit,  as  V.  Qmjanensis,  V.  palmartnn,  and 
V. pompona.  In  Mexico  the  plant  flourishes  on  the  eastern  coast,  in  the  States 
of  Vera  Cruz  and  Oaxaca.  It  begins  to  bear  fruit  in  three  years,  and  con- 
tinues to  bear  thirty  or  forty  years.  Though  most  of  the  vanilla  of  com- 
merce is  derived  from  plants  growing  wild  in  the  forests,  yet  much  is  the 
product  of  a  species  of  cultivation,  which  is  very  simple.  All  that  is  neces- 
sary is  to  cut  a  slip  of  the  stem  from  the  lower  part,  and  plant  it  near  the 
trunk  of  a  tree,  attaching  it  by  cords.  The  plant  immediately  takes  root  in  the 
bark  of  the  tree,  and  sends  out  air  roots,  which,  reaching  the  ground,  fix  them- 
selves in  the  soil.  The  fruit  is  ready  for  collection  about  the  end  of  March,  and 
the  harvest  continues  three  months.  (Miiller,  Am.  Journ.  of  Pharm.,  Jan.  1866, 
p.  38;  from  Vierteljahresachriftfur  Pharm.) 

The  pods  are  collected  before  they  are  quite  ripe,  dried  in  the  shade,  covered 
with  a  coating  of  fixed  oil,  and  then  tied  in  bundles,  which  are  surrounded  with 
sheet  lead,  or  enclosed  in  small  metallic  boxes,  and  sent  into  the  market.  Several 
varieties  of  vanilla  exist  in  commerce.  The  most  valuable,  called  ley  by  the 
Spaniards,  consists  of  cylindrical,  somewhat  flattened  pods,  six  or  eight  inches 
long,  three  or  four  lines  thick,  nearly  straight,  narrowing  towards  the  extremi- 
ties, bent  at  the  base,  shining  and  dark-brown  externally,  wrinkled  longitudi- 
nally, soft  and  flexible,  and  containing  within  their  tough  shell  a  soft  black  pulp, 
in  which  numerous  minute,  black,  glossy  seeds  are  embedded.  It  has  a  peculiar, 
strong,  agreeable  odour,  and  a  warm,  aromatic,  sweetish  taste.  The  interior 
pulpy  portion  is  most  aromatic.  Another  variety,  called  simarona  by  the  Span- 
iards, is  smaller,  of  a  lighter  colour,  and  less  aromatic,  A  third  variety  is  the 
pompona  of  the  Spaniards.  In  this,  the  pods  are  from  five  to  seven  inches 
long,  from  six  to  nine  lines  broad,  almost  always  open,  brown,  soft,  viscid,  and 
of  a  strong  odour,  but  less  pleasant  than  that  of  the  ley,  to  which  it  is  con- 
sidered inferior.  According  to  Bucholz,  vanilla  does  not  yield  volatile  oil  when 
distilled  with  water;  and  the  aroma  appears  to  depend  on  chemical  changes 
which  take  place  during  and  after  the  curing  of  the  fruit. 

Many  years  since,  vanilla  was  analyzed  by  Bucholz  and  Vogel,  the  former 
of  whom  found  in  it  a  disagreeably  smelling  fixed  oil,  a  soft  resin  smelling 
feebly  of  vanilla  when  heated,  a  bitterish  extractive  resembling  tannin,  sugar, 
starch,  and  benzoic  acid.  But  the  characteristic  odorous  principle  was  not  iso- 
lated. This  object  was  accomplished  by  M.  Gobley,  who,  by  exhausting  vanilla 
with  alcohol  of  85°,  evaporating  the  resulting  tincture  to  an  extract,  softening 
this  with  water,  and  agitating  in  a  flask  with  ether  so  long  as  it  gave  colour 
to  that  fluid,  then  evaporating  the  ethereal  liquid  and  treating  the  residue  with 
boiling  water,  obtained,  on  the  evaporation  of  the  water,  a  crop  of  crystals 
having  the  odour  of  vanilla.  Purified  by  treatment  with  animal  charcoal,  and 
recrystallization,  the  new  principle  appeared  in  the  form  of  colourless,  long, 
four-sided  needles,  terminated  by  two  faces.  It  has  a  strong  odour  of  vanilla, 
with  a  hot,  biting  taste.     The  crystals  are  hard,  and  crack  under  the  teeth. 
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They  melt  at  195°  F,,  and  sublime,  at  302''  F.,  in  minute  needle-shaped  crystals, 
of  a  shining  whiteness.  For  this  substance  M.  Gobley  proposes  the  name  of 
vanillin.  It  is  of  difficult  solubility  in  cold  water,  but  is  largely  dissolved  by 
boiling  water,  which  deposits  it  on  cooling.  It  is  very  soluble  in  alcohol,  ether, 
and  the  fixed  and  volatile  oils.  Diluted  acids  dissolve  it  without  change.  Con- 
centrated sulphuric  acid  dissolves  it,  but  renders  it  yellow.  Solution  of  potassa 
also  dissolves  it,  and  yields  it  unaltered  on  the  addition  of  an  acid.  It  does 
not  decompose  alkaline  carbonates,  and  is  probably,  therefore,  not  an  acid.  Its 
composition  is  represented  by  the  formula  G^^O^.  It  is  analogous  to  the  cou- 
marin  of  the  Tonka  bean,  but  is  not  identical  with  it.  When  the  vanilla  pods  are 
enclosed  in  cases,  it  often  happens  that  they  are  covered  with  a  white  frost-like 
efflorescence  of  minute  crystals.  These  were  considered  by  Bucholz  and  Vogel 
as  benzoic  acid.  M.  Gobley  believes  that  they  are  vanillin,  the  vapours  of 
which,  given  out  by  the  fruit,  condense  like  frost  on  its  surface.  {Am.  Journ. 
of  Pharm.,  March,  1859,  p.  130;  from  Journ.  de  Pharm.,  Janv.  1859.)  Mr. 
Stokeby  has  subsequently  confirmed  the  statement  of  M.  Gobley  as  to  the  na- 
ture of  the  frost-like  efflorescence  on  the  surface  of  the  bean  ;  but,  believing  that 
he  has  found  it  to  have  feeble  acid  properties,  he  proposes  to  call  it  vanillio 
acid.  The  formula  of  Mr.  Stokeby  differs  greatly  from  that  of  Gobley,  being 
^.i4-^22^2o-  According  to  Stokeby,  vanillin  dissolves  in  its  weight  of  alcohol  and 
boiling  ether,  one  part  dissolves  in  11  parts  of  boiling  water,  and  in  198  parts 
at  59°  F.  The  sesquichloride  of  iron  gives  to  all  its  solutions  a  fine,  deep  violet 
colour.  It  passes  with  water  in  distillation.  If  vanilla  finely  divided  be  dis- 
tilled with  water,  a  turbid  liquid  passes,  which  becomes  clear  by  agitation  with 
ether;  and  the  ether  on  evaporation  yields  crystals  of  vanillin.  Mr.  Stokeby 
found  in  vanilla  resin,  wax,  a  fixed  oil,  a  brown  resinous  matter,  tannic  acid 
changing  the  salts  of  iron  to  green,  gum,  sugar,  phosphates,  and  sulphates;  and 
muriatic  acid  separated  from  it  oxalic  acid,  and  potassa  humic  acid.  (Journ.  de 
Pharm.et  de  Ghim.,  4e  ser,,  iii.  76,  A.D.  1866.) 

Medical  Properties  and  Uses.  Vanilla  has  the  properties  of  the  aromatics 
generally,  but  is  probably  more  dilfusibly  stimulant,  with  some  influence  on  the 
nervous  system.  It  is  employed  more  as  a  perfume,  and  to  flavour  chocolate, 
ice-cream,  &c.  than  as  a  medicine.  It  has,  however,  been  recommended  as  a 
remedy  in  hysteria  and  low  fevers,  in  the  form  of  an  infusion  made  in  the  pro- 
portion of  about  half  an  ounce  to  a  pint  of  boiling  water,  and  given  in  table 
spoonful  doses.  A  fluid  extract  would  be  a  convenient  form  for  exhibition.* 

Off.  Prep.  Trochisci  Ferri  Subcarbonatis,  U.  S.  W. 

VERATRUM  ALBUM.  U.S. 

White  Hellebore. 

The  rhizoma  of  Yeratrum  album.  U.  S. 
'  EUebore  blanc,  Fr.;   Weisse  Niesswurzel,  Oerm.;    Eleboro  bianco,  Ital.;   Veratro 
bianco,  Span. 

Veratrum.  Sex.  Syst.  Polygamia  Monoecia.  —  Nat.  Ord.  Melanthaceae. 

*  Fadd  Extract  of  Vanilla.  This  is  prepared  by  Prof.  Procter  in  the  following  manner. 
An  ounce  of  vanilla,  cut  transversely  into  short  pieces,  is  beaten  with  two  ounces  of  sugar 
and  a  little  alcohol  into  a  pulp,  and  then  submitted  to  percolation,  first  with  four  fluid- 
ounces  of  deodorized  alcohol,  and  afterwards  with  diluted  alcohol,  until  twelve  fluidounces 
of  tincture  are  obtained.  Two  ounces  of  sugar  are  added  to  the  tincture,  which  is  then 
evaporated  with  a  gentle  heat  to  six  fluidounces.  Lastly,  ten  ounces  of  sugar  are  added, 
and  sufficient  water  to  make  the  whole  measure  a  pint.  [Am.  Journ.  of  Pharm.,  xxvi.  300.) 
This  fluid  extract  may  be  given  in  the  dose  of  one  or  two  fluidrachms.  It  is  a  very  con- 
venient form  for  the  use  of  vanilla  as  a  flavouring  substance. 

A  Syrup  of  Vanilla  may  be  prepared  by  mixing  two  fluidounces  of  this  fluid  extract  with 
two  pints  of  simple  syrup.  If  a  perfectly  transparent  syrup  is  wanted,  rub  two  ounces  of 
the  fluid  extract  with  two  drachms  of  carbonate  of  magnesia,  and  half  a  pint  of  water 
gradually  added;  filter  the  mixture;  then  add  another  half  pint  of  water,  and  two  and  a 
half  pounds  of  sugar;  dissolve  the  sugar  with  the  aid  of  heat;  and,  lastly,  strain  the  syrup. 
The  syrup  is  fitted  rather  for  giving  flavour  to  mixtures,  either  medicinal  or  dietetic,  than 
for  remedial  eftect. 
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Oen.  Ch.  Hermaphrodtte.  Calyx  none.  Corolla  six-pctaled.  Stamens  six. 
PtMtih  thr(!0.  CapnulfH  throo,  marjy-soeded.  Male.  Calyx  none.  Corolla  six- 
petalod.   Slamenti  six.   l*isliin  a  nulinient.   Willd. 

Hotanists  who  reject  the  class  J'olygainia  of  Lirinffius,  place  this  genus  in  the 
class  and  order  Uexandria  Trigynia,  with  the  following  character,  "Polyga- 
mous. Corolla  six-parted,  spreading,  segmehls  sessile  without  glands.  Stamens 
inserted  upon  the  receptacle.  Capsulen  three,  united,  manv-seeded."  Nullall. 

Veratrum  album.  Willd.  Hp.  Plant,  iv.895;  Woodv.  Med.  Hot.  p.  754,  t.  257. 
This  is  an  herbaceous  plant,  with  a  perennial,  flesh}',  fusiform  root  or  rhizoma, 
yellowish-white  externally,  pale  yellowish-gray  within,  and  beset  with  long  cy- 
lindrical fibres  of  a  grayish  colour,  which  constitute  the  true  root.  The  stem  is 
three  or  four  feet  high,  thick,  round,  erect,  and  furnished  with  alternate  leaves, 
which  are  oval,  acute,  entire,  plaited  longitudinally,  about  ten  inches  long  by 
five  in  breadth,  of  a  yellowish-green  colour,  and  embrace  the  stem  at  their  base. 
The  Howcrs  are  greenish,  and  arranged  in  a  terminal  panicle. 

White  hellebore  is  a  native  of  the  mountainous  regions  of  continental  Europe, 
and  abounds  in  the  Alps  and  Pyrenees.  All  parts  of  the  plant  are  said  to  bo 
acrid  and  poisonous;  but  the  root  (rhizoma)  only  is  officinal.  This  is  brought 
from  Germany  in  the  dried  state,  in  pieces  from  one  to  three  inches  long  by  an 
inch  or  less  in  mean  diameter,  cylindrical  or  in  the  shape  of  a  truncated  cone, 
internally  whitish,  externally  blackish,  wrinkled,  and  rough  with  the  remains  of 
the  fibres  which  have  been  cut  oflF  near  their  origin.  Sometimes  the  fibres  con- 
tinue attached  to  the  root.  They  are  numerous,  yellowish,  and  of  the  size  of  a 
crow's  quill.  White  hellebore  deteriorates  by  keeping. 

Properties.  The  fresh  root  has  a  disagreeable  odour,  which  is  lost  by  drying. 
The  taste  is  at  first  sweetish,  and  afterwards  bitterish,  acrid,  burning,  and  dura- 
ble. The  powdered  root  is  grayish.  Analyzed  by  Pelletier  and  Caveutou,  white 
hellebore  was  found  to  contain  an  oily  matter  consisting  of  olein,  stearin,  and  a 
volatile  acid;  supergallateof  veratria ;  ayellowcolouring  matter;  starch,  gum, 
and  lignin ;  silica,  and  various  salts  of  lime  and  potassa.  The  medicinal  proper- 
ties of  the  root  reside  in  the  veratria,  which  was  first  discovered  in  the  seeds  of 
Veratrum  Sahadilla,  and  probably  exists  in  other  plants  belonging  to  the  same 
family.  (See  Veratria  in  Part  II.)  Simon  believed  that  he  had  found  two  new 
vegetable  alkalies  in  white  hellebore,  one  of  which  was  named  barytina,  from  be- 
ing precipitated,  like  baryta,  from  its  solution  in  acetic  or  phosphoric  acid  by  sul- 
phuric acid  or  the  sulphates ;  the  other^eruma,  from  the  Spanish  name  for  a  poi- 
son obtained  from  the  root  of  white  hellebore.  (Pharm.  Cent.  Blatt,l8S1,  p.  1 91.) 

Medical  Properties  and  Uses.  White  hellebore  is  a  violent  emetic  and  ca- 
thartic, capable  of  producing  dangerous  and  fatal  effects  if  incautiously  adminis- 
tered. Even  in  small  doses  it  has  occasioned  severe  vomiting,  hypercatharsis 
with  bloody  stools,  and  alarming  general  prostration.  Like  many  other  acrid 
substances,  it  appears,  in  small  doses,  to  be  a  general  stimulant  to  the  secretions. 
Applied  externally  upon  a  portion  of  the  surface  denuded  of  the  cuticle,  as  upon 
ulcers,  for  example,  it  gives  rise  to  griping  pain  in  the  bowels,  and  sometimes 
violent  purging.  When  .snnflfed  up  the  nostrils,  it  occasions  great  irritation  with 
violent  sneezing,  and  its  use  in  this  way  is  not  free  from  danger.  It  was  em- 
ployed by  the  ancients  in  dropsy,  mania,  epilepsy,  leprosy,  elephantiasis,  and 
other  obstinate  disorders,  not  without  occasional  advantage  ;  but  the  severity 
of  its  action  has  led  to  its  general  abandonment.  It  is  sometimes  used  as  an 
errhine,  diluted  with  some  mild  powder,  in  cases  of  gutta  serena  and  lethargic 
affections;  and  the  decoction,  and  an  ointment  prepared  by  mixing  the  pulver- 
ized root  with  lard,  have  been  found  beneficial  as  external  applications  in  the  itch, 
and  other  cutaneous  eruptions.  From  the  resemblance  of  its  operation  to  that 
of  the  eau  medicinale  d^Husson,  so  celebrated  for  the  cure  of  gout,  it  was  at 
one  time,  though  erroneously,  conjectured  to  be  the  chief  constituent  of  that 
remedy.  A  mixture  of  the  wine  of  white  hellebore  and  the  wine  of  opium,  in 
the  proportion  of  three  parts  of  the  former  to  one  of  the  latter,  was  introduced 
into  use  by  Mr.  Moore,  of  London,  as  a  substitute  for  the  eau  mMicinale. 
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In  whatever  way  white  hellebore  is  used,  it  requires  cautious  management. 
It  has  been  given  in  doses  varying  from  one  grain  to  a  scruple.  Not  more  than 
two  grains  should  be  administered  at  first.  When  employed  as  an  errhine,  it 
should  be  mixed  with  five  or  six  parts  of  pulverized  liquorice  root,  or  other  in- 
active powder.  Ten  or  twelve  grains  of  the  mixture  may  be  snuffed  up  the 
nostrils  at  one  time.  W. 

VERATRUM  VIRIDE.  U.S. 
American  Hellehore. 

The  rhizoma  of  Yeratrum  viride.  U.  S. 

Off.  Syn.  VERATRI  YIRIDIS  RADIX.  Green  Hellehore  Boot.  The 
dried  rhizome  of  Veratrum  viride.  Collected  in  autumn  in  the  United  States 
and  Canada.  Br. 

Veratrum.  See  VERATRUM  ALBUM. 

Vei^atrum  viride.  Willd.  Sp.  Blant.  iv.  896;  Bigelow,  Am.  Med.  Bot.  ii.l21. 
The  American  hellebore,  known  also  by  the  names  of  Indian  poke,  poke  root, 
and  swamp  hellebore,  has  a  perennial,  thick,  fleshy  root  or  rhizoma,  the  upper 
portion  of  which  is  tunicated,  the  lower  solid,  and  beset  with  numerous  whitish 
fibres  or  radicles.  The  stem  is  annual,  round,  striated,  pubescent,  and  solid, 
from  three  to  six  feet  in  height,  furnished  with  bright-green  leaves,  and  termi- 
nating in  a  panicle  of  gi'eenish-yellow  flowers.  The  leaves  gradually  decrease 
in  size  as  they  ascend.  The  lower  are  from  six  inches  to  a  foot  long,  oval,  acu- 
minate, plaited,  nerved,  and  pubescent;  and  embrace  the  stem  at  their  base, 
thus  affording  it  a  sheath  for  a  considerable  portion  of  its  length.  Those  on 
the  upper  part  of  the  stem,  at  the  origin  of  the  flowering  branches,  are  oblong- 
lanceolate.  The  panicle  consists  of  numerous  flowers,  distributed  in  racemes 
with  downy  peduncles.  Each  flower  is  accompanied  with  a  downy,  pointed 
bracte,  much  longer  than  its  pedicel.  There  is  no  calyx,  and  the  corolla  is  di- 
vided into  six  oval  acute  segments,  thickened  on  the  inside  at  their  base,  with  the 
three  alternate  segments  longer  than  the  others.  The  six  stamens  have  recurved 
filaments,  and  roundish  two-lobed  anthers.  The  germs  are  three,  with  recurved 
styles  as  long  as  the  stamens.  Some  of  the  flowers  have  only  the  rudiments  of 
pistils.  Those  on  the  upper  end  of  the  branchlets  are  barren,  those  on  the  lower 
portion  fruitful.  The  fruit  consists  of  three  cohering  capsules,  separating  at  top, 
opening  on  the  inner  side,  and  containing  flat  imbricated  seeds. 

This  indigenous  species  of  Veratrum  is  found  from  Canada  to  the  Carolinas, 
inhabiting  swamps,  wet  meadows,  and  the  banks  of  mountain  streamlets.  Early 
in  the  spring,  before  the  stem  rises,  it  bears  a  slight  resemblance  to  the  Sym- 
plocarpus  foetidus,  with  which  it  is  very  frequently  associated ;  but  the  latter 
sends  forth  no  stem.  From  May  to  July  is  the  season  for  flowering.  The  root 
should  be  collected  in  autumn,  and  should  not  be  kept  longer  than  one  year, 
as  it  deteriorates  by  time. 

Broperties.  As  found  in  the  shops,  it  is  usually  in  small  pieces  or  fragments ; 
but  sometimes  it  comes  whole  or  merely  sliced,  so  that  its  characteristic  form 
may  be  observed.  In  this  condition  it  is  seen  to  consist  of  a  rhizoma  an  inch  or 
two  in  length  by  somewhat  less  than  an  inch  in  thickness  where  broadest,  taper- 
ing to  a  very  obtuse  or  truncated  extremity,  compact  but  light,  of  a  dark-brown 
colour  externally,  and  either  closely  invested  with  numerous  yellowish  rootlets 
often  several  inches  long,  or  exhibiting  marks  on  the  surface  whence  they  have 
been  removed.  When  sliced,  the  cut  surface  is  of  a  dingy-white  colour.  The 
rootlets  are  about  as  thick  as  a  large  knitting-needle,  or  somewhat  thicker, 
obviously  much  shrunk  in  drying,  and  marked  by  numerous  close-set  indenta- 
tions, which  give  them  a  characteristic  appearance.  Not  unfrequently  portions 
of  the  dried  stem  or  leafstalks  remain  attached  to  the  rhizoma,  which  should 
always  be  rejected,  as  they  have  been  ascertained  by  ProL  Procter  to  be  inert. 
(Am.  Journ.  of  Bharm.,  March,  1864,  p.  99.)  The  root  has  a  bitter,  acrid  taste, 
leaving  a  permanent  impression  in  the  mouth  and  fauces.  In  sensible  proper- 
ties it  bears  a  close  resemblance  to  white  hellebore ;  and  has  been  shown  by 
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the  experiments  of  Mr.  J.  G.  Richardson,  of  Philadelphia,  to  contain  veratria,  or 
at  least  an  alkaloid  closely  analogous  to  it.  {Am.  Journ.  ufPharm.,  xx'ix.  204.) 
Mr.  J.  C.  ScattiTgood,  by  adding  water  to  a  saturated  tincture  of  tlie  root,  and 
afterwards  evaporating  the  alcohol,  obtained  a  resinous  precipitate,  while  from 
the  residuary  liquid  he  succeeded  in  separating  an  alkaloid  supposed  to  l>e  ve- 
ratria. By  experimenting  separately  with  the  alkaloid  and  the  resin  thus  pro- 
cured. Dr.  S.  R.  Percy,  of  New  York,  obtained  elfects  to  a  certain  extent  simi- 
lar, and  such  as  characterize  the  operation  of  the  root,  with  this  remarkable 
difference,  however,  that  while  both  substances  produced  vomiting  and  pros- 
tration, the  resin  had  a  much  more  powerful  influence  in  reducitjg  the  frequency 
of  the  j)ulse.  Thus  while,  in  one  dog,  under  the  action  of  the  veratria,  the  pulse 
was  reduced  from  148  to  112;  in  another,  under  that  of  the  resin,  with  no 
greater  effect  in  other  respects,  it  fell  from  144  to  40;  and  this  result  was  so 
constant  that  it  could  not  be  ascribed  to  accident.  A  very  important  inference 
is  that  there  is  a  principle  in  the  American  hellebore  distinct  from  veratria, 
upon  which  its  remarkable  powers  over  the  circulation  mainly  depend.  There 
can  be  little  doubt  that  the  so-called  resin  will  be  found  to  be  a  complex  body, 
possibly  containing  a  distinct  alkaloid.  (Ibid.,  Jan.  1863,  p.  74.) 

To  bring  down  the  history  of  the  alkaloid  matter  of  veratrum  viride  to  the 
present  date  (Feb.  1869),  it  is  necessary  to  refer  to  the  recent  investigations  of 
Mr.  Charles  Bullock,  the  results  of  which,  thus  far  obtained,  appear  to  be  that 
there  are  two  alkaloids  in  veratrum  viride,  neither  of  which  is  identical  with 
veratria,  that  one  of  these  alkaloids  is  soluble,  the  other  insoluble  in  ether,  and 
that  the  resin,  supposed  to  pcsscss  the  sedative  property  of  the  drug,  owes  this 
property  to  the  presence  of  the  alkaloid  insoluble  in  ether,  for  which  it  has  an 
extraordinary  affinity,  but,  entirely  deprived  of  which,  it  has  no  effect  on  the 
pulse.* 

*  The  two  alknloids  were  obtained  by  Mr.  Bullock  in  the  following  manner.  From 
a  concentrated  tincture,  acidulated  with  acetic  acid,  the  resin  was  thrown  down  by 
the  addition  of  water,  and  was  collected  on  a  filter.  The  liquid  wa.«  concentrated,  and, 
after  filtration  to  separate  the  remaining  resin,  a  little  alcohol  was  added,  to  prevent  the 

firecipitation  of  colouring  matter,  and  carbonate  of  soda  sufficient  to  induce  decided  alka- 
ine  reaction.  On  the  latter  addition,  the  solution  became  dark  and  opaque;  a  further 
addition  of  the  carbonate  increased  the  precipitation ;  and  now  the  solution  assumed  a 
dear  wine-red  colour.  The  precipitate  was  washed,  dried,  dissolved  in  alcohol,  and 
treated  with  purified  animal  charcoal.  The  alcoholic  solution  was  evaporated  ;  the  residue 
was  dried  and  treated  at  a  moderate  heat,  with  water  acidulated  with  sulphuric  acid: 
on  cooling,  colouring  matter  was  deposited,  which  was  separated  by  filtration;  and  the  so- 
lution was  now  precipitated  with  carbonate  of  soda.  The  precipitate,  having  been  washed 
on  a  filter  till  the  water  passed  colourless,  was  again  dissolved  in  water  acidulated  with 
sulphuric  acid,  and  digested  with  animal  charcoal.  The  solution  was  again  precipitated 
with  carbonate  of  soda;  and  the  precipitate,  being  washed  to  separate  alkaline  carbo- 
nates, and  dried  at  a  moderate  heat,  was  reduced  to  powder,  and  agitated  with  successive 
portions  of  ether  free  from  alcohol,  which  dissolved  out  the  alkaloid,  and  left  it  on  evap- 
oration as  a  light-yellow  residue,  which  was  detached  from  the  glass  capsule  in  scales 
resembling  tannin.  The  parts  undissolved  by  ether  contained  a  considerable  proportion 
of  the  alkaloid  insoluble  in  ether,  which  was  extracted  by  alcohol,  and  obtained  separate 
by  evaporation.  As  both  the  ethereal  and  the  alcoholic  products  were  somewhat  coloured, 
they  were  severally  dissolved  in  acidulated  water,  and  precipitated  by  very  dilute  am- 
monia, a  little  alcohol  being  added  to  the  solution  to  retain  the  colouring  matter.  The 
two  alkaloids  were  thus  obtained  colourless;  the  one  soluble  in  ether  being  when  dried 
in  a  soft  pulverulent  condition;  the  one  insoluble,  hard  and  of  a  semi-resinous  form  ad- 
hering to  the  filter.  As  the  discoverers  of  these  alkaloids  have  modestly  avoided  assign- 
ing thorn  names,  and  yet  these  are  essential  in  description,  in  order  to  avoid  inconvenient 
circumlocution;  we  provisionally  suggest  the  title  ofrera<rotrfia  for  the  one  soluble  in  ethe.", 
expressive  of  its  close  analogy  with  veratria,  and  viridia  for  the  one  insoluble  in  ether,  as 
representing  more  closely  than  the  other  the  peculiar  sedative  influence  of  the  root.  Viri- 
dia exists  largely  in  the  resinous  precipitate  tnrown  down  from  a  concentrated  tincture  of 
the  root,  and  is  held  by  the  resin  with  great  tenacity.  To  separate  the  alkaloid,  Mr.  Bullock, 
after  exhausting  the  resin  with  ether,  redissolved  it  in  alcohol,  and  again  precipitated  bv 
pouring  it  into  acidulated  water;  and  this  operation  was  repeated  several  times.  At  length 
the  resin  was  dried,  powdered,  and  washed  on  a  filter  with  acidulated  water,  until  the 
water  was  no  longer  disturbed  by  neutralization  with  an  alkaline  carbonate.  On  a  care- 
ful examination  of  the  resin  now  left,  it  was  found  to  bo  free  from  the  alkaloid,  and 
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Medical  Properties  and  Uses.  American  hellebore  has  been  thought  to  re- 
semble its  European  congener  in  its  efifects  upon  the  system,  though  asserted 
by  Dr.  Osgood  to  be  wholly  destitute  of  cathartic  properties.*  In  addition  to 
its  emetic  action,  which  is  often  violent  and  long  continued,  it  is  said  to  in- 
crease most  of  the  secretions,  and,  when  freely  taken,  to  exercise  a  powerful 
influence  over  the  nervous  system,  indicated  by  faintness,  somnolency,  vertigo, 
headache,  dimness  of  vision,  and  dilated  pupils.  According  to  Dr.  Osgood,  it 
reduces  the  frequency  and  force  of  the  pulse,  sometimes,  when  taken  in  full  doses, 
as  low  as  thirty-five  strokes  in  the  minute.  It  may  be  safely  substituted  for 
the  European  root  in  most  cases  in  which  the  latter  is  employed,  and  is  highly 
recommended  as  a  substitute  for  colchicum  by  Dr.  Tully,  of  New  Haven.  Gouty, 
rheumatic,  and  neuralgic  atfections  are  those  to  which  it  appeared  best  adapted. 
For  an  account  of  its  medical  properties  and  applications,  the  reader  is  referred 
to  a  paper  by  Dr.  Charles  Osgood,  of  Providence,  in  the  American  Journal  of 
the  Medical  Sciences  (xvi.  296).  It  may  be  used  in  substance,  tincture,  or  ex- 
tract. Dr.  Osgood  states  the  dose  in  which  it  will  generally  prove  emetic  at 

taken  internally  in  doses  of  one-third  of  a  grain  every  half  hour,  until  two  grains  had 
been  taken  altogether,  produced  no  etFect  on  the  force  or  frequency  of  the  pulse,  and  no 
other  inconvenience  than  certain  dyspeptic  sensations.  To  procure  the  alkaloid  it  only 
remained  to  neutralize  the  acidulated  solution  with  carbonate  of  soda. 

Properties  of  the  alkaloids.  Neither  of  them  exhibited  any  evidence  of  crystallization, 
la  alcoholic  solution  they  restored  reddened  litmus  paper  to  its  normal  colour.  They 
were  slightly  bitter,  and  dissolved  freely  in  dilute  sulphuric,  nitric,  muriatic,  and  acetic 
acids  Both  were  soluble  in  alcohol,  amylic  alcohol,  and  chloroform ;  but  neither  of 
them  in  benzole.  Both  were  precipitated  from  their  solutions  in  acidulated  water  by 
alkalies  and  their  carbonates,  and  were  not  redissolved  by  an  excess  of  the  precipitant. 
Both  gave  a  precipitate  with  perchloride  of  gold,  and  copious  white  precipitates  with 
iodohydrargyrate  of  potassium.  Their  reactions,  moreover,  with  the  concentrated  mineral 
acids  were  nearly  the  same;  their  solutions  in  concentrated  sulphuric  acid  being  first 
reddish-yellow,  then  ochry-red,  and  finally  brown;  in  nitric  acid,  colourless  or  with  a 
slight  evanescent  rose  hue  ;  and  in  muriatic  acid,  if  in  the  cold  faintly  yellow,  deepened 
by  boiling,  and  after  24  hours  a  turbid  green. 

Veratroidia.  Solubility  in  ether  is  its  chief  recognized  characteristic.  It  is  fusible  be- 
tween 270°  and  275°  F.,  in  this  respect  differing  from  veratria,  the  melting  point  of 
which,  according  to  Soubeiran,  is  239°  F.  It  differs  also  in  not  producing  intense  redness 
by  contact  with  concentrated  sulphuric  acid,  and  does  not  answer  to  Trapp's  test  of 
veratria;  that  is,  dissolving  in  cold  muriatic  acid  without  change  of  colour;  but  when 
boiled  assuming  a  red  colour,  which  finally  becomes  intense,  resembling  that  of  a  solu- 
tion of  permanganate  of  potassa.  In  its  eff'ects  on  the  system  it  is  said  closely  to  resemble 
veratria,  acting  like  that  also  as  a  violent  irritant  to  the  nostrils ;  and  it  is  highly  pro- 
bable that  most  of  the  irritant  effects  of  veratrum  viride  on  the  stomach  are  ascribable 
to  the  veratroidia. 

Viridia.  This  is  prominently  characterized  by  its  insolubility  in  ether.  It  has  a  con- 
siderably higher  melting  point  than  veratroidia,  requiring  from  335°  to  340°  F.  for 
fusion.  Viridia  slightly  irritates  the  nostrils,  though  much  less  than  the  other  alkaloid ; 
but  its  effect  in  reducing  the  pulse  is  much  greater.  Mr.  Bullock  states,  as  the  result  of 
several  trials  with  persons  in  health,  that  one-fortieth  of  a  grain  of  the  alkaloid,  dis- 
solved in  alcohol,  given  every  15  minutes  till  one-eighth  of  a  grain  had  been  administered, 
caused  in  half  an  hour  after  the  last  dose,  in  every  case,  a  reduction  of  the  pulse  of  from 
8  to  12  beats  in  the  minute.  No  nausea  or  other  effect  was  experienced,  except  an  im- 
pression on  the  throat  resembling  that  of  pyrethrum  ;  nor  was  any  benumbing  effect 
noticed.  From  the  peculiar  physiological  action  of  viridia,  it  is  highly  desirable  that  it 
should  be  therapeutically  investigated;  as  it  may  be  a  valuable  substitute  for  veratrum 
viride,  possessing  all  its  sedative  powers,  without  the  irritant  properties  that  sometimes 
interfere  with  the  beneficial  influence  of  that  medicine. 

Now  that  the  existence  of  two  distinct  alkaloid  principles  in  veratrum  viride  is  de- 
termined, it  is  much  to  be  desired  that  their  chemical,  physiological,  toxicological,  and 
therapeutical  properties  should  be  systematically  and  fully  investigated.  (Wm.  Bullock, 
Am.  Jou7-7i.  of  Pharm.,  Sept.  1865,  p.  321 ;  and  March,  1866,  p.  97  ;  also  Proceedings  of  the 
Am.  Pharm.  Association,  1867.) — Note  to  the  thirteenth  edition. 

*  The  most  striking  difference  between  this  and  V.  album  appears,  from  the  exjjcri- 
ments  of  Dr.  Oulmont,  of  Germany,  on  the  lower  animals,  to  be  the  extraordinarily  irri- 
tant effect  on  the  alimentary  canal  of  the  V.  album, not  only  causing  yomitinoj  and  purging, 
but  positive  inflammation  capable  of  causing  death  ;  while  the  V.  viride,  though  causing 
nausea,  vomiting,  and  diarrhoea,  and  even  fatal  prostration,  gives  rise  to  not  the  least 
trace  of  gastro-intestinal  inflammation.  [Neues  Repertorium,  xvii.  177,  A.  D.  1868.) 
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from  four  to  six  grains  of  tho  powder,  one  or  two  fluidrachms  of  a  tincture 
mado  of  six  ounces  of  the  fresh  root  ond  a  pint  of  alcoliol,  and  one  or  two  grains 
of  an  extract  made  by  insplHsutiiig  tin;  juice  of  the  root.  The  medicine,  how- 
ever, shouUl,  in  most  cases,  he  given  in  doses  insufficient  to  vomit. 

After  tlie  publication  of  Dr.  Osgood's  paper,  little  attention  was  paid  to  the 
subject  until  a  few  years  since,  when  various  communications  appeared  in  our 
Southern  medical  journals,  tending  to  prove  that  American  hellebore  is  appli- 
cable to  the  treatment  of  numerous  febrile  and  inflammatory  affections,  In  which 
an  indication  is  offered  for  reducing  the  frequency  of  the  pulse.  The  credit  of 
calling  public  attention  to  it  is  due  more  especially  to  Dr.  W.  C.  Norwood,  of 
Cokesbury,  South  Carolina,  who  employed  it  with  great  success  in  pulmonary 
inflammation,  typhoid  fever,  &c.,  and  believed  that  it  afforded  the  means  of 
reducing  the  frequency  of  the  pulse  at  will.  He  used  a  saturated  tincture,  made 
by  macerating  eight  ounces  of  the  dried  root  in  sixteen  ounces  of  alcohol  for  at 
least  two  weeks.  Of  this  he  gave  to  an  adult  man  eight  drops,  ond  repeated  the 
dose  every  three  hours,  increasing  by  one  drop  at  each  dose,  until  the  pulse  was 
reduced,  or  nausea  and  vomiting  were  occasioned,  when  it  was  to  be  diminished 
one-half,  and  continued  so  long  as  might  be  necessary  to  prevent  a  return  of 
the  symptoms.  (Charleston  Med.  Journ.  and  Jiev.,vn.1(jS.)  From  numerous 
communications  subsequently  made  to  the  journals,  there  can  be  no  doubt  of  the 
great  efficiency  of  this  remedy  in  reducing  the  circulation  ;  and  many  practi- 
tioners speak  with  great  confidence  of  its  usefulness  in  pneumonia,  diseases  of 
the  heart  with  excessive  action,  inflammatory  rheumatism,  and  other  inflam- 
matory and  febrile  diseases  with  a  greatly  excited  circulation.  The  author  has 
used  it  with  decided  eCFect  in  reducing  the  frequency  of  the  pulse  in  cardiac 
aCFections,  and  without  materially  deranging  the  stomach.  It  is  said  to  have 
cured  habitual  constipation,  given  in  the  dose  of  three  drops  of  the  tincture 
five  times  a  day.  Recovery  took  place  in  two  weeks.  (Med.  Becord.,  Sept 
15, 1868,  p.  320.)  Some  have  found  the  original  commencing  dose  of  Dr.  Nor- 
wood too  large,  and  he  himself  has  considerably  reduced  it;  but  from  three  to 
six  drops  of  the  saturated  tincture,  repeated  every  three  hours,  and  gradually 
increased,  if  necessary,  until  its  eflFects  are  experienced,  may  be  given  with 
safety.  From  its  powerful  emetic  properties,  and  the  prostration  resulting  from 
excessive  doses,  it  should  always  be  used  with  great  caution,  and  its  effects 
carefully  observed.*  Its  nau.seating  and  depressing  effects  are  best  counteracted 
by  opiates  and  alcoholic  stimulants.  A  tincture  and  fluid  extract  have  been 
introduced  into  the  U.S.  Pharmacopoeia.  (See  these  preparations  in  Fart  II.) 

Cases  of  extreme  prostration  have  occurred  from  abnormally  large  doses  of 
American  hellebore,  and  sometimes  even  from  moderate  doses  in  instances  of 
extreme  constitutional  susceptibility;  yet  no  case  of  death  from  it  in  an  adult 
has  come  to  our  notice.  That  it  is  capable,  however,  of  producing  fatal  eflFects  is 
evident  from  experiments  on  the  lower  animals,  and  from  the  case  of  a  child  of 
18  months,  under  the  care  of  Dr.  J.  C.  Harris,  of  West  Cambridge,  Mass.,  to 
which  about  35  drops  of  the  tincture  were  given  by  mistake,  with  the  eflFect 
of  inducing  nausea  but  not  eflfectual  vomiting,  great  prostration  in  which  the 
pulse  was  reduced  to  40,  loss  of  consciousness,  and  ultimately  death.  (Am. 
Journ.  ofPharm.,  Sept.  1865,  p.  374.) 

Off.  Prep.  Extractum  Yeratri  Viridis  Fluidum,  U.  S.;  Tinctura  Yeratri 
Yiridis.  W. 

VINUM  XERICUM.  U.S,Br. 

Sherry  Wine. 

YiNUM  Album.   U.  S.  1850. 

Vin  blanc,  Fr.;  Weisser  "Wein,  Oertn.;  Vino  bianco,  Jtal.;  Vino  bianco,  Span. 

*  For  an  elaborate  article  on  the  remedial  properties  and  uses  of  American  hellebore, 
by  Dr.  John  Bell,  the  reader  is  referred  to  JV.  Atn.  Med.-chir.  Rev.,  ii.  914. 
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VINUM  PORTENSE.  U.K 
Port  Wine. 

YiNUM  RUBRUM.  U.  8.  1850. 

Vin  I'ouge,  Fr.;  Bother  Wein,  Germ.;  Vino  vermiglio,  Ital.;  Vino  tinto,  Span. 

Wine  is  the  fermented  juice  of  the  grape,  the  fruit  of  Yitis  vinifera  of  bota- 
nists. (See  Uva  Fassa.)  The  juice  of  sweet  grapes  consists  of  a  considerable 
quantity  of  grape  sugar,  a  peculiar  matter  of  the  nature  of  ferment  or  yeast, 
and  a  small  portion  of  extractive,  tannic  acid,  bitartrate  of  potassa,  tartrate  of 
lime,  common  salt,  and  sulphate  of  potassa  ;  the  whole  dissolved  or  suspended 
in  a  large  quantity  of  water.  Sour  grapes  contain,  in  addition,  a  peculiar  acid 
isomeric  with  the  tartaric,  cnWed paratartaric  acid.  (See  page  10.)  Grape  juice, 
therefore,  embraces  all  the  ingredients  essential  to  the  production  of  the  vinous 
fermentation,  and  requires  only  the  influence  of  the  atmosphere  and  a  proper 
temperature  to  convert  it  into  wine.  (See  page  It.) 

Preparation.  When  the  grapes  are  ripe,  they  are  gathered,  and  trodden  in 
wooden  vessels  with  perforated  bottoms,  through  which  the  juice,  called  the 
must,  runs  into  a  vat  placed  beneath.*  The  temperature  of  the  air  being  about 
60°,  the  fermentation  gradually  .takes  place  in  the  must,  and  becomes  fully 
established  after  a  longer  or  shorter  period.  In  the  mean  time,  the  must  be- 
comes sensibly  warmer,  and  emits  a  large  quantity  of  carbonic  acid,  which 
causes  the  more  solid  parts  to  be  thrown  to  the  surface  in  a  mass  of  froth,  hav- 
ing a  hemispherical  shape,  called  the  head.  The  liquor  from  being  sweet  be- 
comes vinous,  and  assumes  a  deep-red  colour  if  the  product  of  red  grapes. 
After  a  while  the  fermentation  slackens,  when  it  becomes  necessary  to  accele- 
rate it  by  thoroughly  mixing  the  contents  of  the  vat.  When  the  liquor  has 
acquired  a  strong  vinous  taste,  and  become  perfectly  clear,  th6  wine  is  con- 
sidered formed,  and  is  racked  off  into  casks.  But  even  at  this  stage  of  the  pro- 
cess, the  fermentation  continues  for  several  months  longer.  During  the  whole 
of  tins  period,  a  frothy  matter  is  formed,  which  for  the  first  few  days  collects 
round  the  bung,  but  afterwards  precipitates  along  with  colouring  matter  and 
tartar,  forming  a  deposit  which  constitutes  the  wine -lees,  f 

Division  and  Nomenclature.  Wines,  according  to  their  colour,  are  divided  into 
the  red  and  white ;  and,  according  to  their  taste  and  other  qualities,  are  either 
spirituous,  sweet,  dry,  light,  sparkling,  still,  rough,  or  acidulous.  Bed  wines 
are  derived  from  the  must  of  black  grapes,  fermented  with  their  husks ;  white 

*  A  new  mode  of  extracting  the  grape  juice  has  been  devised  by  M.  Eichter,  of  Stutt- 
gard.  He  puts  the  grapes  in  a  drum,  provided  with  a  suitable  strainer,  and  rotates  this 
at  the  rate  of  1000  or  1500  times  in  a  minute;  the  centrifugal  force  being  the  expressing 
agency.  The  time  by  this  method  is  greatly  diminished,  and  the  quantity  of  juice  is 
increased  5  or  6  per  cent.  [Am.  Journ.  of  Pharm..,  Sept.  1865,  p.  395.) — Note  to  the  thir- 
teenth edition. 

f  In  certain  parts  of  France,  the  wine-makers  are  in  the  habit,  during  the  fermenta- 
tion of  the  wines  upon  the  marc,  of  adding  plaster  of  Paris,  under  the  impression  that  it 
improves  the  colour  and  ensures  the  stability  of  the  wines.  The  process  is  called  by  the 
French  platrage.  The  chemistry  of  the  process  has  recently  been  investigated  by  M. 
Chancel,  and  MM.  Bussy  and  Buignet,  who  coincide  in  the  conclusion  that,  through  the 
agency  of  the  sulphate  of  lime,  a  portion  of  the  bitartrate  of  potassa  in  the  grape,  which 
is  but  partially  dissolved  by  the  wine,  in  consequence  of  its  limited  solvent  power,  is  in- 
troduced into  the  wine,  increasing  its  acidity,  and  contributing  to  its  stability.  But  these 
chemists  differ  as  to  the  precise  nature  of  the  change.  Thus,  while  M.  Chancel  thinks 
that  the  reaction  between  the  sulphate  of  lime  and  bitartrate  of  potassa  results  in  the  pro- 
duction of  free  tartaric  acid  and  sulphate  of  potassa  which  dissolve,  and  tartrate  of  lime 
which  remains  in  the  marc;  MM.  Bussy  and  Buignet,  agreeing  with  the  former  that 
tartaric  acid,  sulphuric  acid,  and  potassa  are  imparted  to  the  wine,  each  in  the  proportion 
of  a  single  equivalent,  yet  believe  them  to  be  so  combined  as  to  form  bitartrate  of  po- 
tassa and  bisulphate  of  potassa;  the  increased  aciditj^  being  ascribable  to  the  bisulphate; 
and,  considering  the  peculiar  affinities  brought  into  play,  this  is  undoubtedly,  we  think, 
the  correct  view.  "Whether  the  introduction  of  this  new  component  ii.to  wines  is  beneficial 
or  otherwise,  they  do  not  pretend  to  determine.  [Journ.  de  Pharm,.  et  de  Chim.,  4e  ser.,  i. 
pp.  347  and  351.) — Note  to  the  thirteenth  edition. 
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wines,  from  white  prrapes,  or  from  the  juice  of  black  grapes,  fermented  apart 
from  their  husks.*  The  other  qualities  of  wines,  above  enumerated,  deponcl  on 
the  relative  proportions  of  tho  constituents  of  tlie  must,  and  on  the  mode  in 
which  llie  ft'rmontution  is  conducted.  The  essential  injfrodients  of  the  must  as 
a  fermentublc  liquid  are  water,  su^'ar,  and  a  ferment.  If  the  juice  be  very  sac- 
charine, and  contain  sufficient  ferment  to  sustain  the  fermentation,  the  conver- 
sion of  the  sugar  into  alcohol  will  jiroceed  until  checked  by  the  production  of  a 
certain  amount  of  tho  latter,  and  there  will  be  formed  a  «piri7uoi/«  or  (/^nfiroM^* 
wine.  If,  while  the  juice  is  highly  saccharine,  the  ferment  be  deficient  in  quan- 
tity, the  production  of  alcohol  will  be  less,  and  the  redundancy  of  sugar  propor- 
tionably  greater,  and  a«u?c'e<  wine  will  be  formed.  When  the  sugar  and  fernient 
are  in  considerable  amount,  and  in  the  proper  relative  proportions  for  mutual 
decomposition,  the  wine  will  be  strong-bodied  and  sound,  without  marked  sweet- 
ness or  acidity,  and  of  the  kind  called  dry.  A  small  proportion  of  sugar  can 
give  rise  only  to  a  small  proportion  of  alcohol,  and  consequently  the  less  sac- 
charine grapes  will  generate  a  comparatively  weak,  or  light  wine,  which  will  be 
sound  and  stable  in  its  constitution,  in  case  the  ferment  is  not  in  exces.s,  but 
otherwise  liable  to  pass  into  the  acetous  fermentation  and  become  acescent. 
In  case  the  wine  is  bottled  before  the  fermentation  is  fully  completed,  the  pro- 
cess will  go  on  slowly  in  the  bottles,  and  the  carbonic  acid  generated,  not  hav- 
ing vent,  will  impregnate  the  wine,  and  render  it  effervescing  and  sparkling. 
The  rough  or  astringent  wines  owe  their  flavour  to  a  portion  of  tannic  acid 
derived  from  the  husks  of  the  grape;  and  the  acidulous  wines  to  the  presence 
of  carbonic  acid,  or  of  an  unusual  proportion  of  tartar.  Several  of  the  above 
qualities  often  coexist.  Thus  a  wine  may  be  spirituous  and  sweet,  spirituous 
and  rough,  sweet  and  rough,  light  and  sparkling,  &c.  Wines  are  made  in  many 
countries,  and  are  known  in  commerce  by  various  names,  according  to  their 
source.  Thus,  Portugal  produces  port  and  lisbon  ;  Spain,  sherry,  saint  lucar, 
malaga,  and  tent;  France,  champagne,  burgundy,  hermitage,  vin  de  grave, 
sauterne,  and  claret;  Germany,  hock  and  moselle;  Hungary,  tokay;  Sicily, 
marsala  or  Sicily  madeira,  and  lisa;  the  Gape  of  Good  Hope,  constantia;  Ma- 
deira and  the  Canaries,  madeira  and  teneriffe. 

In  the  United  States  the  first  attempt  to  manufacture  wine,  on  an  extended 
scale,  was  made  towards  the  close  of  the  last  century,  at  Spring  Mill,  near  Phi- 
ladelphia, by  Peter  Legaux,  agent  of  the  Pennsylvania  Vine  Company,  and 
proved  unsuccessful.  The  native  grape  found  most  suitable  by  the  Company, 
after  the  foreign  had  failed  on  account  of  the  climate,  was  the  Schuylkill  mus- 
cadel  grape.  The  next  attempt  was  made  by  the  Swi.ss  at  Vevay,  Indiana,  with 
tho  Schuylkill  grape,  and  was  partially  successful;  a  rough  red  wine  being 
manufactured  which  met  with  a  ready  sale  in  the  neighbouring  States.  In  a 
few  years  the  manufacture  of  this  wine  languished;  foreign  wines  superseding 
it.  The  foreign  grape,  after  numerous  trials,  not  succeeding  as  a  wine  grape,  in- 
vestigations were  undertaken  to  determine  the  adaptation  of  our  various  native 
grapes  for  making  wine.  Among  these  the  Catawba  graj)e,  a  native  of  North 
Carolina,  introduced  to  public  notice  by  Major  Adlum,  of  Washington  City, 
about  the  year  1825,  is  the  most  esteemed;  being  largely  cultivated  in  southern 
Ohio  as  a  wine  grape.  The  chief  objection  to  it  is  its  liability  to  the  rot.  The 
Isabella  grape  is  also  cultivated,  but  more  for  the  table  than  for  wine.  It  is 
claimed  by  some  to  be  a  native ;  but  the  evidence  preponderates  in  favour  of  its 
foreign  origin.  The  wine  produced  by  the  Catawba  grape,  called  catawba  wine, 
is  of  three  kinds ;  the  still,  the  sparkling,  and  the  sweet.  Still  catawba,  the  result 
of  a  completed  fermentation,  is  a  light,  dry,  acidulous  wine,  in  these  particulars 

*  The  colouring  matter  of  the  grape  is  almost  insoluble  in  water,  and  hence  the  juice 
of  the  red  grape  is  nearly  colourless,  and  will  produce  a  white  wine  if  fermented  alone; 
but  when  fermented  with  the  presence  of  the  grape,  tho  alcohol  generated  dissolves  the 
colouring  matter,  which  is  soluble  in  that  liquid  ;  and  thus  the  wine  becomes  red.  {Joum. 
de  Pharm.  et  de  Chim.,  4e  86r.,  iii.  840,  A.  D.  18Q6.)— Note  to  the  thirteenth  edition. 
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like  hock,  but  entirely  different  in  flavour.  It  has  a  pinkish  or  straw  colour. 
Sparkling  catawba  is  made  by  letting  the  wine  undergo  the  secondary  fermenta- 
tion in  the  bottle.  It  looks  like  champagne,  but  has  a  different  and  peculiar  taste. 
Sweet  catawba  resembles  the  lighter  sweet  wines  of  Europe,  and  is  prepared  by 
adding  sugar  to  the  grape  juice  before  fermentation.  These  native  wines  are 
gradually  coming  into  use, and  constantly  improving  in  quality.  They  are  largely 
manufactured  by  Mr.  N.  Longworth,  of  Cincinnati.  The  average  product  of  ca- 
tawba wine  is  400  gallons  to  the  acre,  and  the  amount  produced  in  Ohio  in  1855 
was  estimated  at  400,000  gallons.  (See  the  remarks  of  E.  S.  Wayne,  of  Cincin- 
nati, in  the  Am.  Journ.  of  Pharm.,  Nov.  1855,  p.  494.)  The  Herbemont  and 
Missouri  grapes  are  also  used  for  making  wine ;  the  latter  producing  a  wine 
said  to  resemble  madeira.  The  Scuppernong  grape,  indigenous  to  North  Caro- 
lina, yields  a  hard  dry  wine;  and  the  vine  is  said  to  be  a  very  abundant  bearer. 
According  to  Mr.  R.  Buchanan,  this  grape  produces  from  two  to  three  thousand 
gallons  of  wine  per  acre.  (  Treatise  on  the  Cultivation  of  the  Grape.  Cincinnati, 
1850.)  The  climate  of  Texas  is  peculiarly  favourable  to  the  growth  of  the  grape 
vine.  The  El  Paso  grape  is  found  in  the  vicinity  of  the  falls  of  the  Ilio  Grande; 
and  the  great  mustang  grows  luxuriantly  in  every  part  of  the  State,  and  yields 
a  superior  red  wine.  California  is  rich  in  native  grapes,  and  produces  a  consid- 
erable quantity  of  wine,  which  is  now  coming  into  general  use.  Considering  its 
advantages  of  soil  and  climate,  there  is  good  reason  to  believe  that  it  may,  at 
no  very  distant  time,  rank  among  the  most  productive  wine-regions  of  the  globe. 
At  present  the  grape,  for  wine-making,  is  successfully  cultivated  in  eighteen 
States  of  the  Union.  The  wine  crop  of  the  whole  United  States  for  the  year 
185T  was  estimated  at  three  millions  of  gallons.  (Stearns,  Penins.  Journ.,  July, 
1858,  p.  203.)  A  misfortune  in  reference  to  our  domestic  wines  is  that,  to  sup- 
ply the  demand,  they  are  too  often  sold  goon  after  being  made,  so  that  they  have 
not  had  the  opportunity  of  ripening  with  age.  (Ibid.) 

Properties.  Wine,  considered  as  the  name  of  a  class,  may  be  characterized  as 
a  spirituous  liquid,  resulting  from  the  fermentation  of  grape  juice,  and  contain- 
ing colouring  matter,and  other  substances, either  combined  or  intimately  blended 
with  the  spirit.  It  always  contains  a  small  proportion  of  aldehyd.  (Magnes 
Lahens.)  All  its  other  qualities  vary  with  the  nature  of  each  particular  wine. 
The  principal  wines  used  for  medicinal  purposes  are  the  officinal  wines,  sherry 
and  port,  together  with  madeira,  teneriffe,  claret,  and  champagne. 

Sherry  (Vinum  Xericum)  is  of  adeep-amber  colour,and  when  good  possesses 
a  dry  aromatic  flavour  and  fragrancy,  with  very  little  acidity.  It  ranks  among 
the  stronger  white  wines,  and  contains,  on  an  average,  19  per  cent,  by  measure 
of  alcohol.  The  U.  S.  and  British  Pharmacopoeias  agree  in  indicating  it  as  the 
officinal  white  wine.  It  is  prepared  in  the  vicinity  of  Xeres,  in  Spain,  and  hence 
its  English  name  sherry.  This  wine  is  supposed  to  have  been  the  sack  of  Shak- 
speare,  so  called  from  the  word  sec  (dry).  Mr.  Henry  Long  has  found  about 
a  grain  of  sulphuric  acid  in  an  ounce  and  a  half  of  sherry  wine,  and  supposes 
it  to  be  free;  but  in  the  light  of  the  experiments  of  MM.  Bussy  and  Buignet 
(see  note,  page  890),  it  is,  we  think,  more  likely  to  be  in  the  state  of  bisulphate 
of  potassa,  resulting  from  the  reaction  between  bitartrate  of  potassa,  and  sul- 
phate of  lime  used  in  preparing  the  wine.  (Pharm.  Journ.,  June,  1867,  p.  132.) 

Port  (Vinum  Portense)  is  of  a  deep-purple  colour,  and,  in  its  new  state,  is  a 
rough,  strong,  and  moderately  sweet  wine.  When  kept  a  certain  time  in  bottles, 
it  deposits  a  considerable  portion  of  its  astringent  matter,  loses  the  greater  part 
of  its  sweetness,  acquires  more  flavour,  and  retains  its  strength.  If  too  long  kept, 
it  deposits  the  whole  of  its  astringent  and  colouring  matter,  and  becomes  deterio- 
rated. Considerable  quantities  of  brandy  are  usually  added  to  it,  which  causes 
its  heating  quality  on  the  palate.  It  is  one  of  the  strongest  wines  in  common 
use.  According  to  Dr.  Muspratt,  of  Liverpool,  the  alcohol  in  genuine  port  never 
exceeds  19  per  cent.  (Med.  Times  and  Gaz.,  Oct.  1856,  p.  355.) 

3Iadeira  is  the  strongest  of  the  white  wines  in  general  use.  It  is  somewhat 
acid,  and,  when  of  proper  age  and  in  good  condition,  has  a  rich,  nutty,  aromatic 
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flavour.  As  it  occurs  in  the  market,  however,  it  is  of  very  variable  quality,  on 
account  of  the  adulterations  anil  mixtures  to  which  it  is  subjected  after  iin|)orta- 
tion.  The  nuuleira  consumed  in  this  country  is  generally  better  than  that  used 
in  Kn^'lund;  its  adulteration  beiujf  practised  to  a  less  extent  with  us,  and  our 
climate  being  more  favourable  to  the  improvement  of  the  wine.  At  present, 
however,  little  genuine  is  to  be  founti,  in  consequence  of  the  destruction  of  the 
vine  in  Madeira;  but,  as  the  grape  culture  is  said  to  have  been  resumed  in 
the  island,  we  may  hope  for  a  speedy  return  of  the  wine  to  the  market. 

Teneriffti  is  a  white  wine,  of  a  somewhat  acid  taste,  and,  when  of  good 
quality,  of  a  line  aromatic  flavour.  Its  average  strength  is  about  the  same  as 
that  of  sherry.  It  is  made  from  the  same  grape  as  madeira,  to  which  it  bears  a 
close  resemblance. 

Claret,  called  in  France  vin  de  Bordeaux,  from  its  being  produced  near  that 
city,  in  the  district  of  Medoc,  is  a  rod  wine,  and  from  its  moderate  strength  is 
ranked  as  a  light  wine.  It  has  a  deep-purple  colour,  and,  when  good,  a  delicate 
taste,  in  which  the  vinous  flavour  is  blended  with  some  acidity  and  astrlngency. 
The  most  esteemed  kinds  are  the  clarets  called  ChdteaU'Margaux,  Chdteau- 
Lafite,  and  Chateau- Latour.  Another  celebrated  variety  is  the  Chdteau-Haut 
Brion  of  the  Pays  de  Grave.  Claret  is  the  French  wine  most  extensively  con- 
sumed in  the  United  States. 

Dr.  H.  Bence  Jones  has  ascertained  the  acidity  of  equal  bulks  of  the  above 
wines,  except  tenerifl'e,  expressed  in  grains  of  caustic  soda.  The  bulk  taken  was 
that  of  1000  grs.  of  water  at  60°,  and  the  numbers  express  the  extremes  of  acid ; 
sherry,  1  •95-2-85;  port,  210- 255;  madeira,  2t0-3-60;  claret,  2  55-3-45. 
The  same  authority  has  determined  the  proportion  of  sugar  to  the  ounce  in 
sherry,  port,  and  madeira,  expressed  in  grains:  sherry,  4-18;  port,  16-34; 
madeira,  6-20.  Claret  contains  no  sugar.  Assuming  that  the  sugar  becomes 
acid  in  the  system,  the  order  of  acidity  of  these  wines,  beginning  with  the  least 
acid,  is  claret,  sherry,  madeira,  port.  (Chem.  Oaz.,  Jan.  16, 1854,  p.  35.) 

Dr.  Christison  considers  it  a  mistake  to  suppose  that  wines  become  stronger 
by  being  kept  a  long  time  in  cask.  His  experiments  appear  to  prove  the  reverse. 
While,  however,  the  wine  is  not  rendered  more  alcoholic  by  age,  its  flavour  is 
improved,  and  apparent  strength  increased.  It  becomes  less  acid  partly  by  the 
deposition  of  tartar,  and  probably  also  by  the  reaction  between  the  acids  and 
alcohol  resulting  in  the  production  of  ether. 

Composition.  Wines  consist  mainly  of  water  and  alcohol.  They  contain  also 
volatile  oil,  oenanthic  ether,  grape  sugar,  sometimes  glycerin  in  minute  propor- 
tion (t/bwryi.  t/eP/iarTn.,  Oct.  1859,  p.  292),  gum,  extractive,  colouring  matter, 
tannic,  malic,  phosphoric,  carbonic,  and  acetic  acids,  bitartrate  of  potassa  (tar- 
tar),* and  tartrate  of  lime.  The  volatile  oil  has  never  been  isolated,  but  is  sup- 
posed to  be  the  cause  of  the  delicate  flavour  and  odour  of  wine,  called  the  bou- 
quet. According  to  Dr.  F.  L.  Winckler,  the  bouquet  depends  upon  the  presence 
of  a  nitrogenous  compound  of  a  volatile  organic  acid  with  a  volatile  base,  which 
has  a  different  smell  in  different  wines.  (Enanthic  ether  (cenanthate  of  oxide  of 
ethyl)  was  discovered  in  wine  by  Pelouze  and  Liebig.  It  is  obtained  towards 
the  end  of  the  distillation  of  wine,  on  the  great  scale,  for  making  brandy.  It 
forms  only  about  one  part  in  ten  thousand  of  the  wine.  It  is  a  colourless  liquid, 
having  a  peculiar  vinous  odour,  and  a  taste  at  first  slight,  but  afterwards  acrid. 
It  is  considered  to  be  identical  with  pelargonic  ether,  under  which  head,  in  Fart 
III.,  it  is  more  fully  described.  (Enanthic  ether  must  not  be  confounded  with 
the  substance  which  gives  rise  to  the  bouquet  of  wine.    The  other  ingredients 

*  M.  Phipson  has  recognised  in  some  wines,  especially  a  red  wine  of  Meudon,  and  in 
some  clarets  from  Bordeaux,  the  biracemate  or  paratartrate  of  potassa,  yrhich  he  dis- 
tinguished by  the  shane  of  its  crystals  floating  in  the  wine,  and  afterwards  separated  and 
examined  by  chemical  tests.  The  crystals  are  in  octagonal  tables,  partially  coloured  by 
the  red  matter  of  the  wine.  He  considers  its  pi-esence  as  an  evidence  of  good  quality  in 
the  wine.  {Journ.  de  Pharm.  et  de  C/tim. ,  4e  s6r.,  iii.  274,  A.  D.  18G6.) — Note  to  the  thii-teenth 
edition. 
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of  wine,  just  enumerated,  are  sometimes  present  and  sometimes  absent.  Thus, 
sugar  is  present  in  sweet  wines,  tannic  acid  in  rough  wines,  and  carbonic  acid 
in  those  that  effervesce.  The  different  kinds  of  wine  derive  their  various  quali- 
ties from  the  mode  of  fermentation,  the  nature  of  the  grape,  and  the  soil  and 
climate  in  which  it  may  have  grown.  The  alcohol  in  pure  wine  is  that  which 
results  from  the  vinous  fermentation,  and  is  intimately  united  with  the  other  in- 
gredients of  the  liquid ;  but  with  almost  all  the  wines  of  commerce  a  portion  of 
brandy  is  mixed,  the  state  of  union  of  which  is  probably  different  from  that  of 
the  natural  alcohol  of  the  wine.  By  the  British  custom-house  regulations,  10 
per  cent,  of  brandy  may  be  added  to  wines  after  importation ;  but  to  good 
wines  not  more  than  4  or  5  per  cent,  is  added. 

Most  wines  on  being  kept  form  deposits,  whether  in  the  cask  or  in  bottles. 
M.  L.  Pasteur  divides  these  deposits  into  three  kinds.  1.  One  consists  of  crys- 
tals of  bitartrate  of  potassa,  of  neutral  tartrate  of  lime,  or  of  a  mixture  of  the 
two  salts.  This  does  not  adhere  to  the  sides  of  the  vessel,  but  has  sufficient 
weight  to  collect  in  a  small  bulk  on  repose.  It  is  productive  of  little  inconve- 
nience physically,  and  has  no  injurious  chemical  effect  on  the  wine.  2.  A  second 
deposit,  often  confounded  with  the  first,  but  altogether  distinct,  is  formed  of  the 
colouring  substances  which  adhere  to  the  sides  of  the  bottles,  especially  the 
most  dependent.  It  is  owing  to  the  oxidation,  through  the  air,  of  the  soluble 
colouring  matters  of  the  wine,  which  thus  become  insoluble.  In  consequence 
of  its  adhesion  to  the  bottle,  it  allows  the  wine  to  be  poured  off  quite  clear. 
Its  formation  is  generally  coincident  with  improvement  in  the  wine,  which  be- 
comes at  the  same  time  lighter  coloured,  so  that,  after  many  years,  the  red 
wines,  like  port,  will  be  almost  as  light  as  madeira.  3.  The  third  kind  of 
deposit  is  the  most  troublesome  and  injurious.  It  consists  of  cryptogamic 
vegetations,  which,  in  the  opinion  of  M.  Pasteur,  are  the  exclusive  cause 
of  all  the  alterations  in  wines  which  are  considered  as  maladies.  These 
never  adhere  to  the  sides  of  the  bottle,  unless  confined  by  the  colouring  mat- 
ter, which  is  very  rare.  They  are  little  bodies  so  light  that  the  least  move- 
ment of  the  bottle  disturbs  them,  and  the  liquid  becomes  turbid  to  a  consider- 
able extent.  In  a  mere  physical  point  of  view,  therefore,  they  are  very  incon- 
venient, by  interfering  with  the  decanting  of  the  wine;  while,  acting  as 
ferments,  they  cause  great  mischief  not  only  by  the  change  of  the  principles 
of  the  wine,  but  by  adding  to  it  new  products,  the  direct  result  of  their  own 
action.  As  most  wines  are  under  their  influence,  the  injury  they  produce  in 
destroying  the  better  qualities  of  wine  is  incalculable.  (Journ.  de  Pharm.  et 
de  Chim.,  4e  ser.,  ii.  40,  A.  D.  1865.)  The  remedy  for  this  disorder  in  wines, 
suggested  by  M.  Pasteur,  is  to  destroy  the  cryptogams  by  the  aid  of  heat.  All 
that  is  necessary  is,  by  means  of  a  water-bath,  to  expose  the  wine,  in  bottles, 
to  a  heat  of  140°  to  160*  F.  Experience  has  shown  that  in  this  way  the  wine 
soon  clarifies  itself,  keeps  Avell  afterwards,  and  with  an  improved  flavour,  ^he 
process  of  heating  their  wines  was  to  some  extent  employed  by  the  ancients. 
Appert  was  the  first  in  modern  times  to  try  it;  and  in  fact  it  is  nothing  more 
nor  less  than  his  own  peculiar  process  for  preserving  vegetable  liquids.  M. 
de  Vergnette-Lamotte  also  experimented  with  wines  with  the  same  effect ; 
but  the  theor}^  of  the  change  was  first  made  known  by  Pasteur.  (Ibid.,  iii.  118, 
A.  D.  1866.) 

The  intoxicating  ingredient  in  all  wines  is  the  alcohol  which  they  contain ; 
and  hence  their  relative  strength  depends  upon  the  quantity  of  that  substance 
entering  into  their  composition.  The  alcohol,  however,  naturally  in  wine,  is  so 
blended  with  its  other  constituents  as  to  be  in  a  modified  state,  which  renders 
it  less  intoxicating  and  injurious  than  the  same  quantity  of  alcohol,  separated 
by  distillation  and  diluted  with  water.  Mr.  Brande  published  in  1811  a  very 
interesting  table,  giving  the  percentage  by  measure  of  alcohol  of  the  sp.  gr. 
0825  in  different  kinds  of  wine.  Similar  tables  have  since  been  published  by 
M.  Julia-Fontenelle,  Dr.  Christison,  and  Dr.  H.  Bence  Jones.  An  abstract  of 
their  results  is  given  in  a  table  on  the  next  page ;  the  results  of  Julia-Fonte- 
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iielle  being  distinguished  by  F.,  thoso  of  Dr.  Cbristison  by  C,  and  those  of  Dr. 
Jone»  l)y  J.    The  rest  are  Mr.  IJrande's.* 

Adulterations.  Wines  are  very  frequently  adulterated,  and  counterfeit  mix- 
tures are  ofien  pnlined  upon  the  pul)lic  as  genuine  wine.  Free  sulphuric  acid 
in  rod  wines  cannot  ho  detected  liy  barytic  salts ;  for  all  wines  contain  a  small 
quantity  of  the  soluble  sulphates.  It  may  be  discovered,  however,  by  dropping 
the  suspected  red  wine  on  a  piece  of  common  glazed  paper,  containing  starch. 
If  the  wine  l)e  pure,  the  spot,  when  dry,  will  be  violet  blue,  an<l  the  paper  un- 
altered in  texture  ;  but,  if  the  wine  contain  even  a  thousandth  part  of  sulphuric 
acid,  the  paper  will  be  spotted  rose-red,  and  prove  brittle  and  friable  when 
slightly  rubbed  between  the  fingers.  (Lassaigne,  0.  Henri,  and  Bayard.)  For- 
merly the  wine  dealers  were  in  the  habit  of  putting  litharge  into  wines  that  had 
become  acescent.    The  oxide  of  lead  formed  with  the  acetic  acid  acetate  of 

♦  Table  of  the  Proportion  by  Measure  of  Alcohol  (ap.  gr.  Q-9>2b)  contained  in  100  parts  of 

different  Wines. 


Li?a(moftn) 25-41 

Kaisin  wino  (moan)...  25  12 
Marsala  [Sicily  ma- 
deira] (mean) 2509 

strongest  (J.) 21-10 

weakest  (J.) 19-90 

Port,  strongest 26-88 

mean 22-96 

■weakest 1900 

strongest  (C.) 20-49 

mean  (C.) 18-68 

■weakest  (CJ 16-80 

strongest  (J.) 23-20 

■weakest  (J.) 20-70 

White  port  (C.) 17-22 

Madeira,  strongest....  24-42 

mean 22-27 

weakest 19-24 

strongest  (C.) 20-35 

strongest  (J.) 19-70 

weakest  (J.) 1900 

Sercial  madeira 21-40 

Ditto  (C.) 18-50 

Sherry,  strongest 19-81 

mean 19-17 

weakest 18-25 

strongest  (C.) 19-31 

mean  (C  ) 18-47 

weakest  (C.) 16-96 

Amontillado  (C.)  15-18 

strongest  (J.) 24-70 

weakest  (J.) 15-40 

Teneriffe 19-79 


Tencriffe  (C.) 16-61 

Colares 19-75 

Lachryma  Christi 19-70 

"White  constantia 19-75 

lied  constantia 18-92 

Lisbon 18-94 

Ditto  (C.) 19-09 

Bucellas 18-49 

Red  madeira  (mean)..  20-35 

Capo  muschat 18-25 

Cape  madeira  (mean)  20-61 

Grape  wine 18  11 

Calcavella  (mean) 18-65 

Vidonia 19-25 

Alba  flora 17-26 

Zante 17-05 

Malaga 17-26 

White  hermitage 17-43 

Roussillon  (mean) 18-13 

Claret,  strongest 17-11 

mean 1510 

weakest 12-91 

ditto  (F.) 14-73 

vin  ordinaire  (C.)  10-42 
Chateau-Latour, 

1825  (C.) 9-88 

first  growth,  1811 


(C). 

strongest  (J.). 

weakest  (J.).., 
Malmsey  madeira. 
Ditto  (C.) 


9-32 
11-10 

9-10 
16-40 
15-60 


Lunel 

Ditto  (F.) 

Sheraaz  

Ditto  (C.) 

Syracuse 

Sauterne 

Burgundy  (mean) 

strongest  (J.) 

weakest  (J.) 

Hock  (mean) 

strongest  (J.) 

weakest  (J.) 

Nice 

Barsac 

Tent 

Champagne  (mean)... 

Ditto  (F.) 

Ditto,  strongest  (J.).. 

weakest  (J.) 

Red  hermitage 

Vin  de  Grave  (mean) 
Frontignac  (Rives 

Altos) 

Ditto  ^C.) 

Cote  rotie 

Tokay 

Rudesheimer,  first 

quality  (C.) 

inferior  (0.) 

Hambacher,  first  qual. 

(C.) 

Catawba  (Stearns).., 


15-52 
18-10 
15-52 
15-56 
15-28 
14-22 
14-57 
13-20 
10-10 
12  08 
1300 
9-50 
14-63 
13-86 
13-30 
12-61 
12-20 
14  80 
14-10 
12-32 
13-37 

12-79 

12-29 

12-3-2 

9-88 

10-14 
8-35 
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Prof.  Diez,  of  Madrid,  has  ascertained,  among  other  points,  the  percentage  in  volume  of 
alcohol,  and  the  percentage  of  acid,  determined  by  potassa,  in  forty  Rhenish  wines.  He 
found  these  constituents  to  vary,  the  former  from  12-2  to  9-5  per  cent.;  the  latter  from 
0-779  to  0-382.  (Central  Blatt,  Aug.  26,  1854,  p.  651.) 

Estimationof  the  Alcoholic  Strength  of  Wines.  Mr.  Horsley,ofLondon,gives  the  following 
modeof  ascertaining  the  percentage  o^alcohol  in  wines.  Note  the  sp.  gr.  of  the  wine.  Then 
take  5  fluidounces  of  it,  boil  it  down  in  a  flask  to  2  fluidounces,  and  allow  it  to  cool.  All 
the  alcohol  is  thus  driven  off.  Add  to  the  residuary  liquid  sufficient  distilled  water  to  bring  it 
to  the  oiuginal  measure  of  5  fluidounces,  and  ascertain  the  sp.  gr.  of  the  mixture.  Deduct 
the  excess  of  its  sp.  gr.  over  1-000,  which  is  the  sp.  gr.  of  distilled  water,  from  the  sp.  gr. 
of  the  wino  as  at  first  noted,  and  the  difference  will  be  the  sp.  gr.  of  the  alcohol  and 
water  in  the  wine.  Then  by  consulting  the  tables  giving  the  percentage  in  alcohol  of 
li(^uids  containing  alcohol  and  water,  the  percentage  of  alcohol  in  the  wine  will  be  ob- 
tained. Thus,  suppose  the  sp  gr.  of  the  wine  to  be  0-997,  and  that  of  the  liquid,  after 
treatment  as  directed,  1  -020.  Then  0020,  the  excess  of  the  latter  sp.  gr.  over  that  of  water 
or  1-000,  deducted  from  0-997,  give  0-977  as  the  sp.  gr.  of  the  mixed  alcohol  and  water  in 
the  wino,  which,  by  referring  to  the  table  on  page 80,  will  be  found  to  indicate  a  percentage 
by  weightof  18  of  aosolute  alcohol.  {Chem.  News,  Oct.  19, 1861.) — Note  to  the  twelfth  edition. 
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lead,  which,  being  sweet,  corrected  the  defect  of  the  wine,  but  at  the  same  time 
rendered  it  poisonous.  At  the  present  day,  this  criminal  practice  is  wholly 
abandoned.  The  adulteration  is  readily  detected  by  sulphuretted  hydrogen, 
which  causes  a  black  and  flocculent  precipitate.  Mr.  Brande,  among  the  nu- 
merous samples  of  wine  of  suspected  purity  which  he  examined,  did  not  find 
one  containing  any  poisonous  ingredient  fraudulently  introduced.  Lead,  in  mi- 
nute quantity,  may  sometimes  be  detected;  but  is  derived  invariably  from  shot 
in  the  bottle,  or  from  some  analogous  source.  Rhenish  wines,  when  acid  from 
the  presence  of  free  tartaric  or  acetic  acid,  may  be  restored  by  the  addition  of 
neutral  tartrate  of  potassa,  which  gives  rise  to  the  formation  of  cream  of  tartar. 
{Andrew  Ure.)  Spurious  mixtux-es,  frequently  containing  very  little  of  the  fer- 
mented juice  of  the  grape,  and  which  are  sold  as  particular  wines,  may  not  be 
poisonous ;  but  they  are,  notwithstanding,  highly  pernicious  in  their  effects  upon 
the  stomach,  and  always  produce  mischief  and  disappointment,  when  depended 
on  as  therapeutic  agents.  The  wines  most  frequently  imitated  are  port  and 
madeira;  and  cider  is  the  chief  ingredient  in  the  spurious  mixtures.  English 
jwrt  is  sometimes  made  of  a  small  portion  of  real  port,  mixed  with  cider,  juice 
of  elder  berries,  and  brandy,  and  rendered  astringent  with  logwood  and  alum. 
According  to  Stracke,  genuine  wines  do  not  contain  salts  of  potassa  in  quan- 
tity sufficient  to  yield  a  precipitate  with  bichloride  of  platinum.  If,  therefore, 
a  suspected  wine  be  evaporated  to  dryness,  and  the  extract,  after  being  washed 
with  alcohol  so  long  as  this  is  coloured  by  it,  and  then  dissolved  in  water,  give 
a  precipitate  with  the  bichloride,  the  presence  of  cider  may  be  suspected. 
(Journ.  de  Fharm.,  Mai,  1862,  p.  442.)  By  most  dealers  in  wine,  colouring  is 
employed,  made  usually  of  elder  berries  and  alum.  The  practice  of  colouring 
wines  is  very  reprehensible.  In  France  colouring  is  openly  sold  with  impu- 
nity, and  extensively  employed  ;  although  the  wine  dealer  who  uses  it  is  liable 
to  fine  and  imprisonment.  (A.  Chevallier.)  Alum  luay  be  detected  in  red  wine 
by  boiling  it  for  a  few  minutes.  If  alum  is  present,  even  in  soVrr  P^^'t,  the  wine 
gradually  becomes  turbid,  and  furnishes  a  flocculent  precipitate;  while  a  pur© 
red  wine  is  not  rendered  turbid,  even  by  long  boiling.  (J.  L.  Lassaigne.) 

The  weaker  wines  often  spoil  by  keeping.  In  this  case  they  are  apt  to  dis- 
solve any  tartar  that  may  have  been  deposited,  and  have  been  found  to  contain 
propionic  acid.  The  result  is  ascribed  by  M.  Nickles  to  a  fermentative  decora- 
position  of  the  tartar.  Of  course,  in  this  state  the  wine  contains  potassa,  and 
would  not  respond  favourably  to  the  test  of  bichloride  of  platinum  above  given. 
(Journ.  de  Fharm.,  Aout,  1862,  p.  90.)  Lactic  acid  is  one  of  the  products  of  the 
changes  which  take  place  in  the  spontaneous  deterioration  of  wine  ;  and  M.  Ba- 
lard  has  succeeded  in  discovering  the  peculiar  lactic  acid  ferment  in  spoiled 
wines.  The  appearance  of  this  is  preceded  by  that  of  globules  similar  to  those 
of  yeast;  and,  after  the  completion  of  the  lactic  acid  fermentation,  and  the  com- 
mencement of  the  putrefactive,  a  throng  of  vibriones  is  observable.  After  the 
cessation  of  the  vinous  fermentation,  and  during  the  progress  of  that  of  lactic 
acid,  all  disengagement  of  gas  ceases.  (Ibid.,  Juillet,  1862,  p.  9.) 

Besides  the  grape,  a  number  of  other  fruits  yield  a  juice  susceptible  of  the 
vinous  fermentation.  The  infusion  of  malt,  also,  is  capable  of  undergoing  this 
process,  and  becomes  converted  into  the  different  kinds  of  porter  and  ale.  The 
product  in  all  these  cases,  though  not  commonly  called  a  wine,  is  nevertheless 
a  vinous  liquor,  and  may  be  classed  among  the  wines  properly  so  called.  The 
following  is  a  list  of  these  vinous  liquors,  together  with  the  percentage  of  al- 
cohol which  they  contain,  as  ascertained  by  Mr.  Brande :  currant  wine,  20-55  ; 
gooseberry  wine,  11-84;  orange  wine,  11-26;  elder  wine,  8*79  ;  cider,  from  5  21  to 
9-87;  perry,  7-26;  mead,  7-32  ;  Burton  ale,  888;  Edinburgh  ale,  6-20;  brown 
stout,  680;  London  porter,  4-20  ;  small  beer,  1-28.  Dr.  H.  Bence  Jones  gives 
the  following  percentages  of  alcohol  in  the  under-named  liquors :  cider,  from  5-4 
to  7-5;  bitter  ale,  from  6-6  to  12-3;  porter,  from  6*5  to  7-0;  brown  stout,  from 
6-5  to  79.  According  to  L.  Hoffmann,  Burton  ale  consists,  in  the  100  parts,  of 
carbonic  acid  0-04,  absolute  alcohol  662,  extract  of  malt  14-97,  and  water  78'37 ; 
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and  palo  ale,  of  carbonic  acid  0  07,  absolute  alcohol  5*57,  extract  of  malt  462, 
and  wiiUT  Sy-74.  Nono  of  these  liquors  should  be  kept  ia  leaden  vessels,  for 
fear  of  bein^  reudored  poisonous. 

Medical  ProjHirtieH  and  Usetf.  Wine  is  consumed  in  most  civilized  countries; 
but  in  a  state  of  health  is  at  least  useless,  if  not  absolutely  pernicious.  The  de- 
gree of  mischief  which  it  produces  depends  on  the  character  of  the  wine.  Thus, 
the  li^ht  wines  of  Franco  are  comparatively  harmless ;  while  the  haliitual  use  of 
the  sironijer  wines,  such  as  sherry, port,  madeira,  «fec.,even  though  taken  in  mod- 
oration,  is  always  injurious,  as  havin/i:  a  tendency  to  induce  gout  and  apoplexy, 
and  other  diseases  dependent  on  plethora  and  over-stimulation.  All  wines,  how- 
ever, when  used  habitually  in  excess,  are  productive  of  bad  consequences.  They 
weaken  the  stomach,  produce  disease  of  the  liver,  and  give  rise  to  gotit,  dropsy, 
apoplexy,  tremors, and  not  unfrequcntly  mania.  Ncvortheless,wine  is  an  import- 
ant medicine,  productive  of  the  best  etfects  in  certain  diseases.  As  an  article  of 
the  materia  medica,  it  ranks  as  a  stimulant  and  antispasmodic.  In  the  convales- 
cence from  protracted  fever,it  is  frequently  the  best  remedy  that  can  be  employed. 
In  certain  stages  of  fever,and  in  extensive  ulceration  and  gangrene,  this  remedy, 
either  alone,  or  conjoined  with  bark  and  opium,  is  often  our  main  dependence. 
According  to  Dr.  Stokes,  of  Dublin,  the  weakness  or  absence  of  the  first  sound 
of  the  heart  is  an  indication  for  the  use  of  wine  in  typhus  fever.  When  given  in 
low  febrile  aCFections,  if  it  increase  the  fulness  and  lessen  the  frequency  of  the 
pulse,  mitigate  delirium,  and  produce  a  tendency  to  sleep,  its  further  use  may  be 
deemed  proper  ;  but,  if  it  render  the  pulse  quicker,  augment  the  heat  and  thirst, 
produce  restlessness,  or  increase  delirium,  it  should  be  immediately  laid  aside  as 
injurious.  In  some  convulsive  diseases,  as  for  example  tetanus,  wine,  liberally 
given,  has  often  proved  useful. 

Wine,  when  used  medicinally,  should  be  good  of  its  kind ;  for  otherwise  it  will 
disagree  with  the  stomach,  and  prove  rather  detrimental  than  useful.  The  indi- 
vidual wine  selected  for  internal  exhibition  must  be  determined  by  the  nature  of 
the  disease,  and  the  particular  object  in  view.  Sherry,  when  in  good  condition, 
is  a  fine  wine,  and,  as  it  contains  very  little  acid,  is  to  be  preferred  whenever  the 
stomach  is  delicate,  or  has  a  tendency  to  dyspeptic  acidity.  Good  madeira  is  the 
most  generous  of  the  white  wines,  particularly  adapted  to  the  purpose  of  resus- 
citating debilitated  constitutions,  and  of  sustaining  the  sinking  energies  of  the 
system  in  old  age.  The  acidity,  however,  of  pure  madeira  causes  it  to  disagree 
with  some  stomachs,  and  renders  it  an  improper  wine  for  gouty  persons.  Tene- 
riflfe  is  a  good  variety  of  white  wine  for  medicinal  use,  being  of  about  the  medium 
strength,  and  agreeing  very  well  with  most  stomachs.  Port  is  generally  used  in 
cases  of  p  jre  debility,  especially  when  attended  with  a  loose  state  of  the  bowels, 
unaccompanied  with  inflammation.  In  such  cases  it  often  acts  as  a  powerful  tonic 
as  well  as  stimulant,giving  increased  activity  to  all  the  function8,especially  diges- 
tion. Claret  is  much  less  heating,  and  is  often  useful  on  account  of  its  aperient 
and  diuretic  qualities.  Champagne  is  applicable  to  the  sinking  stage  of  low 
fevers  with  irritable  stomach,  and  is  often  useful  in  the  debility  of  the  aged. 

All  the  acidulous  wines  are  contraindicated  in  the  gouty  and  uric  acid  diathe- 
sis ;  as  they  are  apt  to  convert  the  existing  predisposition  into  disease. 

The  quantity  of  wine  which  may  be  given  with  advantage  in  disease  is  very 
variable.  In  low  fevers  it  may  be  administered  to  the  extent  of  a  bottle  or  more 
in  twenty-four  hours,  either  pure,  or  in  the  form  of  wine-whey.  This  is  made  by 
adding  to  a  pint  of  boiling  milk,  removed  from  the  fire,  from  a  gill  to  half  a  pint 
of  white  wine,  straining  without  pressure  to  separate  the  curd,  and  sweetening 
the  clear  whey  with  loaf  sugar.  Wine-whey  often  forms  a  safe  and  grateful  stimu- 
lus in  typhoid  fevers,  and  other  febrile  affections,  which,  after  depletion,  may 
tend  to  a  state  of  deficient  action,  and  be  accompanied  with  a  dry  skin.  Under 
these  circumstances,  it  generally  acts  as  a  diaphoretic,  and,  when  used  of  mod- 
erate strength,  does  not  stimulate  the  system  injuriously. 

M.  Aran,  of  Paris,  has  found  enemata  of  wine  highly  useful  in  the  conva- 
lescence from  severe  diseases.  He  has  also  derived  benefit  from  them  in  chloro- 
57 
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sis,  dyspepsia,  gastralgia  attended  with  debility  and  gastric  irritability,  vomit- 
ing of  food,  and  obstinate  diarrhoea,  especially  that  of  phthisis.  The  rectum 
should  be  emptied  by  a  laxative  enema,  immediately  before  giving  the  vinous, 
which  may  consist  of  from  five  to  eight  fluidounces  of  tepid  wine,  generally 
diluted  with  water.  (See  Am.  Journ.  of  Med.  Set.,  July,  1855,  p.  208.) 

Pharmaceutical  Uses.  White  wine  is  employed  as  a  menstruum  to  extract 
the  virtues  of  several  plants;  and  the  preparations  formed  are  called  vinous 
tinctures  or  medicated  wines.  Tartar  emetic  and  iron  are  the  only  mineral  sub- 
stances prepared  in  a  similar  manner.  (See  Vinum  Antimonii&nd  Vinum  Ferri.) 
For  the  peculiar  powers  of  wine  as  a  menstruum,  see  Vina  Medicata.      B. 

VIOLA.  U,  S.  Secoridarij. 

Violet. 

The  herb  of  Yiola  pedata.  U.  S. 

Violette  odorante, Fr.;  Wohlriechendes  Veilchen,(?e?'wr.;  Yioletta,  Hal.;  Yioleta,  Span. 

Viola.   Sex.Syst.  Pentandria  Monogynia.  —  Nat.  Ord.  Violacese. 

Gen.  Ch.  Calyx  five-leaved.  Corolla  five-petaled,  irregular,  horned  at  the 
back.  Anthers  cohering.  Capsule  superior,  three-valved,  one-celled. 

This  genus  includes  numerous  species,  of  which,  though  perhaps  all  or  nearly 
all  are  possessed  of  analogous  properties,  one  only,  the  V.  pedata,  is  now  offici- 
nal; the  Viola  odorata,  formerly  recognised  by  the  London  and  Edinburgh 
Colleges,  having  been  rejected  by  the  British  Council.  Viola  ovata,  an  indige- 
nous species,  has  been  recommended  as  a  remedy  for  the  bite  of  the  rattle- 
snake. (See  a  paper  by  Dr.  Williams  in  the  Am.  Journ.  of  Med.  Sci.,  xiii.  310.) 
As  V.  odorata.  has  long  held  the  most  conspicuous  place  in  the  genus,  medi- 
cally considered,  we  shall  treat  of  it  together  with  the  officinal  species. 

Viola  pedata.  Willd.  Sp.  Plant.\.  1160;  Curtis,  Bot.  Mag.  89.  This  is  an  in- 
digenous species, without  stem8,glabrous,with  many-parted, often  pedate  leaves, 
the  segments  of  which  are  linear-lanceolate,  obtuse,  and  nearly  entire.  The  flow- 
ers are  large  and  of  a  beautiful  blue  colour,  often  more  or  less  variegated.  The 
divisions  of  the  calyx  are  linear  and  acute  The  stigma  is  large,  compressed  at 
the  sides,  obliquely  truncate,  and  perforate  at  the  apex.  The  plant  grows  in  dry 
sandy  hills  and  fields,  and  rocky  woods,  from  New  England  to  Carolina,  and 
flowers  in  May  and  June. 

Viola  odorata.  Willd.  Sp.  Plant,  i.  1163;  Woodv.  Med.  Bot.  p.  251,  t.  89. 
This  is  a  small,  pretty,  creeping  plant,  the  runners  of  which  are  furnished  with 
fibrous  roots,  and  send  up  annually  tufts  of  leaves  and  flowers.  The  leaves  are 
heart-shaped,  crenate,  and  supported  on  long  petioles.  The  flowers  are  at  the 
summit  of  delicate,  quadrangular,  channeled,  radical  peduncles.  The  leaves  of 
the  calyx  are  shorter  than  the  petals,  which  are  obovate,  obtuse,  unequal,  and 
of  a  bluish-purple  or  deep  violet  colour,  except  at  the  claws,  which  are  whitish. 
The  two  lateral  petals  are  spreading  and  bearded  towards  the  base,  the  inferior 
furnished  with  a  large  spur,  and  the  two  upper  reflected.  In  the  centre  are  the 
stamens  with  very  short  filaments,  and  anthers  slightly  cohering  by  an  orange- 
coloured  membranous  expansion. 

The  sweet  violet  is  a  native  of  Europe,  growing  in  woods,  hedges,  and  other 
shady  places.  It  is  cultivated  in  gardens  both  for  its  beauty  and  for  medical  use, 
and  has  been  introduced  into  this  country.  It  is  valued  chiefly  for  its  flowers, 
which  appear  in  April  and  May. 

The  flowers  of  this  species  of  violet,  besides  their  beautiful  colour,  have  a 
peculiar  agreeable  odour,  and  a  very  slightly  bitter  taste.  These  properties  they 
yield  to  boiling  water ;  and  their  infusion  affords  a  very  delicate  test  for  acids 
and  alkalies,  being  reddened  by  the  former,  and  rendered  green  by  the  latter. 
Their  odour  is  destroyed  by  desiccation ;  and  the  degree  to  which  they  retain 
their  fine  colour  depends  upon  the  care  used  in  collecting  and  drying  them.  They 
should  be  gathered  before  being  fully  blown,  deprived  of  their  calyx,  and  rapidly 
dried,  either  in  a  heated  room,  or  by  exposing  them  to  a  current  of  very  dry  air. 
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The  flowers  of  other  species  are  often  nilnglod  with  them,  and,  if  of  the  same 
colour,  are  f(|uaHy  UHoful  as  a  chemical  test. 

In  thoroot,  K-aves,  Howurs,  and  seeds  of  T/o/a  orforo/a,  M.  Boullay  discovered 
a  peculiar  alkaline  principle,  hearing  some  resemblance  to  e/;ie<ta,  hut  possessing 
distinct  properties.  He  called  it  vioUiie  {ciolia).  It  is  white,  soluble  in  alco- 
hol, scarcely  soluble  in  water,  a*id  forms  salts  with  the  acids.  It  exists  in  the 
plant  combined  with  malic  acid,  and  maybe  obtained  by  treating  with  distilled 
water  the  alcoholic  extract  of  the  dried  root,  decomposing  by  means  of  magnesia 
the  malateof  violia  contained  in  tli(>  solution,  and  extracting  the  alkali  from  the 
precipitated  matters  by  alcohol,  which  yields  it  on  evaporation.  To  obtain  it 
entirely  pure,  a  more  complicated  process  is  necessary.  Orfila  has  ascertained 
that  it  is  exceedingly  active  and  even  poisonous.  It  is  probably  contained  in 
most  of  the  other  species  of  Viola. 

Medical  Properties,  &c.  of  the  Violets.  The  herbaceous  parts  of  different 
species  of  violet  are  mucilaginous,  emollient,  and  slightly  laxative;  and  have 
been  used  in  pectoral,  nephritic,  and  cutaneous  affections.  Much  was  formerly 
thought  of  the  Viola  tricolor,  or  pansi/,  as  a  remedy  in  crusta  lactea.  A  de- 
coction in  milk  of  a  handful  of  the  fresh  herb  was  taken  morning  and  evening, 
and  a  poultice  made  with  the  same  decoction  was  applied  to  the  affected  part. 
Cures  in  numerous  instances  are  said  to  have  been  effected  by  this  treatment, 
persevered  in  for  some  time.  Our  own  Viola  pedata  is  considered  a  useful  ex- 
pectorant and  demulcent  in  pectoral  complaints,  (Bigelow.) 

In  Europe,  a  syrup  prepared  from  the  fresh  flowers  of  Viola  odorata  is  em- 
ploved  as  an  addition  to  demulcent  drinks,  and  as  a  laxative  for  infants.  The 
seeds  were  formerly  considered  beneficial  in  gravel,  but  are  not  now  used.  The 
root,  which  has  a  bitter,  nauseous,  slightly  acrid  taste,  acts  in  the  dose  of  from 
thirty  grains  to  a  drachm  as  an  emetic  and  cathartic.  It  is  probaV)le  that  the 
same  property  is  possessed  by  the  roots  of  all  the  violets ;  as  it  is  known  to  be 
by  several  species  of  lonidium,  which  belongs  to  the  same  natural  family.  The 
existence  in  small  proportion  of  the  emetic  principle,  upon  which  the  powers  of 
the  root  probably  depend,  in  the  leaves  and  flowers,  accounts  for  the  expecto- 
rant properties  attributed  to  these  parts  of  the  plant.*  W. 

*  Synip  of  Violet.  This  was  officinal  with  the  Lond.  and  Ed.  Colleges ;  and,  though  it  has 
been  discarded  in  the  British  Pharmacopceia,  yet,  as  it  may  sometimes  prove  useful,  we 
give  the  London  formula  for  its  preparation,  with  the  remarks  upon  it  contained  in  the 
eleventh  edition  of  the  Dispensatory. 

"Take  of  Violets  [recent  petals]  nine  ounces;  boiling  Distilled  Water  a  pint  [Imperial 
measure]  ;  Sugar  [refaned]  a  sufficient  quantity ;  Rectified  Spirit  a  sufficient  quantity.  Macer- 
ate the  V  iolets  in  the  Water  for  twelve  hours ;  then  express,  and  filter.  Set  apart  that  the 
dregs  may  subside ;  then  add  a  weight  of  the  Sugar  double  that  of  the  liquid,  and  dissolve 
with  a  gentle  heat.  Finally,  when  the  syrup  has  cooled,  mix  with  each  fluidounce  of  it 
half  a  fluidrachm  of  the  Spirit."  Lond. 

This  syrup  has  a  deep-blue  colour  and  an  agreeable  flavour.  It  is  said  that  its  colour  is 
most  beautiful  when  it  is  prepared  in  well-cleaned  pewter  vessels;  and  the  influence  of 
the  metal  is  ascribed  by  M.  Augillis,  of  Yprcs,  to  the  attraction  of  the  tin  for  nascent  acetic 
acid,  which  he  thinks  is  produced  in  the  flower  by  fermentation,  and  has  the  efltct,  if  not 
neutralized,  of  impairing  its  colour.  {Journ.  de  Pharm.^  Sept.  1856,  p.  194.)  As  it  is  apt  to 
fade  by  time,  it  is  sometimes  counterfeited  with  materials  the  colour  of  which  is  more  per- 
manent. The  fraud  may  usually  be  detected  by  the  addition  of  an  acid  or  alkali,  the  for- 
mer of  which  reddens  the  syrup  of  violets,  the  latter  renders  it  green,  while  they  produce 
no  such  change  upon  the  counterfeit.  It  should  not  have  the  smell  or  taste  of  red  cabbage, 
a  syrup  of  which  acts  in  the  same  way  with  acids  and  alkalies. 

This  syrup  acts  as  a  gentle  laxative  when  given  to  infants  in  the  dose  of  one  or  two 
fluidrachms;  but  it  is  used  chiefly  as  a  test  of  acids  and  alkalies.  For  the  latter  purpose, 
a  syrup  prepared  from  the  juice  of  the  red  cabbage  may  be  substituted.  It  is  very  seldom 
kept  in  our  shops. 
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XANTHORRHIZA.  U.S.  Secondary. 
Yellow-root. 

The  root  of  Xantborrhiza  apiifolia.  U.  S. 

Xanthorrhiza.  Sex.  Syst.  Pentandria  Polygynia.  —  Nat.  Ord.  Ranuncu- 
laceae. 

Gen.  Gh.  Galijx  none.  Petals  five.  Nectaries  five,  pedicelled.  Capsules  five 
to  eight,  one-seeded,  seraibi valve.  Nuttall. 

Xanthorrhiza  apiifolia.  Willd.  Sp.  Plant,  i.  1568;  Barton,  Med.  Bot.  ii.' 
203. — X.  tinctoria.  Woodhouse,  N.Y.  Med.  Repos.  vol.  v.  This  is  an  indige- 
nous shrub,  two  or  three  feet  in  height,  with  a  horizontal  root,  which  sends  off 
numerous  suckers.  The  stem  is  simple,  rather  thicker  than  a  goose-quill,  with 
a  smooth  bark,  and  bright-yellow  wood.  The  leaves,  which  stand  thickly  at  the 
upper  part  of  the  stem,  are  compound,  consisting  of  several  ovate-lanceolate, 
acute,  doubly  serrate  leaflets,  sessile  upon  a  long  petiole,  which  embraces  the 
stem  at  its  base.  The  flowers  are  small,  purple,  and  disposed  in  long,  drooping, 
divided  racemes,  placed  immediately  below  the  first  leaves.  The  nectaries  are 
obovate  and  bilobed,  the  styles  usually  about  six  or  eight  in  number. 

The  yellow-root  grows  in  the  interior  of  the  Southern,  and  in  the  Western 
States.  Nuttall  says  that  it  is  abundant  on  the  banks  of  the  Ohio.  It  flowers 
in  April.  The  root  is  the  part  directed  by  the  Pharmacopoeia  ;  but  the  bark  of 
the  stem  possesses  the  same  virtues. 

The  root  is  from  three  inches  to  a  foot  or  more  in  length,  and  about  half  an 
inch  in  thickness  near  the  stem.  It  shrinks  somewhat  in  drying,  and,  as  found 
in  the  shops,  is  in  slender  pieces  of  various  lengths,  diminishing  from  three  or 
four  lines  in  thickness  to  the  dimensions  of  a  knitting-needle,  wrinkled  longitu- 
dinally, with  a  light  yellowish-brown,  easily  separable  epidermis,  a  thick,  hard, 
bright-yellow  woody  portion,  and  a  very  slender  central  pith.  It  is  inodorous, 
and  of  a  simple  but  extremely  bitter  taste.  It  imparts  its  colour  and  taste  to 
water.  The  infusion  is  not  affected  by  a  solution  of  sulphate  of  iron.  By  the  late 
Proffessor  Barton  the  bark  of  the  root  was  considered  more  bitter  than  its  lig- 
neous portion.  Dr.  J.  Dyson  Perrins  extracted  from  it  an  alkaloid  which,  both 
in  its  reactions  and  composition,  so  closely  resembled  6er6erM?a  that  there  can 
scarcely  be  a  doubt  of  their  identity.  (Pharm.  Journ.,  May,  1862.) 

Medical  Properties  and  Uses.  Xanthorrhiza  possesses  properties  closely 
analogous  to  those  of  columbo,  quassia,  and  the  other  simple  tonic  bitters ;  and 
may  be  used  for  the  same  purposes,  and  in  the  same  manner.  Dr.  Woodhouse 
employed  it  in  the  dose  of  two  scruples,  and  found  it  to  lie  easily  upon  the 
stomach.  W. 

XANTHOXYLUM.  U.S.  Secondary. 

Pricldy  Ash. 

The  bark  of  Xanthoxylum  fraxineum.  U.  S. 

Xanthoxylum.  Sex.  Syst.  Dicecia  Pentandria.  —  Nat.  Ord.  Terebintacese, 
Juss.;  Xanthoxylacese,  Lindley. 

Gen.  Ch.  Male.  Calyx  five-parted.  Corolla  none.  Female.  Calyx  five- 
parted.  Corolla  none.  Pistils  five.  Capsules  five,  one-seeded.  Willd.* 

*  The  fruit  of  Xanthoxylum  alatum,  growing  in  Northern  India  and  China,  is  known  by 
the  name  of  Japanese  pepper,  being  used  as  a  condiment  in  Japan  and  China.  It  is  in  small 
roundish  capsules,  of  which  one  or  more  stand  upon  a  peduncle,  of  a  reddish-brown  colour, 
and  beset  externally  with  numerous  little  prominences,  which  appear  to  enclose  the  oil  to 
which  the  fruit  owes  its  pungency.  The  flavour  of  the  capsule  is  aromatic,  pungent,  and 
agreeable.  The  seeds  are  black,  shining,  and  destitute  of  pungency.  Dr.  Stenhouse  has 
obtained  from  the  fruit  by  distillation  a  liquid  volatile  oil,  isomeric  with  oil  of  turpentine, 
which  he  calls  xanthoxylene,  colourless,  and  of  an  extremely  agreeable  odour ;  and  a  crys- 
talline stearoptene,  which  separates  from  the  liquid  on  cooling.  This  he  calls  xanthoxylin. 
It  is  slightly  aromatic,  insoluble  in  water,  soluble  in  alcohol  and  ether,  fusibleand  volatili- 
zable  unchanged.  [Pharm.  Journ.,  xvii.  19,  and  N.  S.  ii.  554.) — Note  to  tlie  eleventh  and 
twelfth  editions. 
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Xanlhoxylum  fraxineum.  Willd.  Sp.  Plant.  Iv.  757;  Bigelow,  Am.  Sled. 
Hot.  iii.  150.  —  X  Americanum,  Miller;  Turroy  and  Gruy.  Fl.  of  N.  Am.  i, 
214.  The  prickly  ash  is  a  shrub  from  five  to  ten  feet  in  height,  with  alter- 
nate branches,  which  are  covered  with  strong,  sharp,  scattered  prickles.  Tho 
leaves  are  alternate  and  pinnate,  consisting  of  four  or  five  pairs  of  leaflets,  and 
an  odd  tenninul  one,  with  a  connnoii  footstalk,  which  is  s<jnietiines  prickly  on 
the  back,  and  sometimes  unarmed.  The  leaflets  are  nearly  sessile,  ovate,  ucute, 
slightly  serrate.and  somewhat  djwny  on  their  under  surface.  The  flowers,  which 
are  small  and  greenish,  arc  disposed  in  sessile  uml)els  near  the  origin  of  the 
voung  shoots.  The  plant  is  polygamous;  some  shrubs  bearing  both  male  and 
jierfect  flowers,  others  only  female.  Tho  number  of  stamens  is  five,  of  the  pis- 
tils three  or  four  in  the  perfect  flowers,  about  five  in  the  pistillate.  Each  fruit- 
ful flower  is  followed  by  as  many  ca{)sule8  as  it  had  germs.  These  capsules  are 
stipitate,  oval,  punctate,  of  agreenisli-red  colour,  with  two  valves,  and  one  oval 
blackish  seed.  This  species  of  Xanthoxylum  is  indigenous,  growing  in  woods 
and  in  moist  shady  places  throughout  the  Northern,  Middle,  and  Western 
States.  The  flowers  appear  in  April  and  May,  before  the  foliage.  The  leaves 
and  capsules  have  an  aromatic  odour  recalling  that  of  the  oil  of  lemons.  The 
bark  is  the  officinal  portion. 

Properties.  This,  as  found  in  the  shops,  is  in  quills,  from  one  or  two  lines 
to  nearly  an  inch  in  diameter,  thin,  externally  of  a  darkish-gray  colour  diver- 
sified by  whitish  patches,  with  the  epidermis  in  many  pieces  marked  by  closely 
set  transverse  cracks,  internally  finely  striated  longitudinally  and  somewhat 
shining,  and,  when  derived  from  the  smaller  branches,  exhibiting  occasionally 
remains  of  the  prickles.  The  bark  is  very  light,  brittle,  nearly  or  quite  inodorous, 
and  of  a  taste  which  is  at  first  sweetish  and  slightly  aromatic,  then  bitterish,  and 
ultimately  acrid.  The  acrimony  is  imparted  to  boiling  water  and  alcohol,  which 
extract  the  virtues  of  the  bark.  Its  constituents,  according  to  Dr.  Staples,  be- 
sides fibrous  substance,  are  volatile  oil,  a  greenish  fixed  oil,  resin,  gum,  colour- 
ing matter,  and  a  peculiar  crystallizable  principle  which  he  calls  xanthoxylin, 
but  of  which  the  properties  are  not  designated.  (Journ.  of  the  Phil.  Col.  of 
Pharm.,  i.  165.)  It  is  probably  identical  with  the  bitter  crystalline  principle 
found  by  MM.  Chevallier  and  Pelletan  in  the  bark  of  Xanthoxylum  Clava  Her- 
culis,  and  named  by  them  xanlhopicrite ;  and  this  has  been  found  by  Mr.  Perrins 
to  be  identical  with  berberina;  so  that  the  prickly  ash  is  to  be  added  to  the 
list  of  medical  substances,  already  large,  in  which  this  widely  di8"used  alkaloid 
is  contained.  (Pharm.  Journ.,  March,  1863,  p.  403.) 

A  specimen  of  bark  has  been  shown  to  us,  collected  on  the  shores  of  the 
Chesapeake  Bay,  and  said  to  be  the  product  of  Xa.nthoxylum  Clava  Herculis, 
though  probably  derived  from  the  trunk  of  the  X.  Garolinianum,  as  the  X. 
Clava  Herculis  is  a  native  of  the  West  Indies,  and  not  of  the  United  States, 
and  the  X.  Carolinianum  grows  in  Virginia.  Prof.  Bentley  first  indicated  this 
probable  origin  of  the  bark,  which,  in  the  eleventh  edition  of  the  Dispensatory, 
was  conjecturally  referred  to  the  trunk  of  the  officinal  species.  The  specimen 
referred  to  resembles  the  bark  above  described  considerably  in  its  general  char- 
acters, but  differs  in  consisting  of  irregular  fragments  of  a  bark  of  larger  di- 
mensions, flat  or  but  slightly  rolled,  and  exhibiting,  on  the  outer  surface  of 
some  of  the  fragments,  large  conical,  corky  eminences,  which  serve  as  the 
bases  of  the  spines,  and  no  doubt  give  to  the  trunk  of  the  tree  the  rough,  knotty 
appearance,  which  obtained  for  its  congener  the  name  of  the  club  of  Hercules. 

The  researches  of  Prof.  Robert  Bridges,  made  since  the  publication  of  the 
twelfth  edition  of  the  Dispensatory,  leave  no  room  to  doubt  that  the  bark  known 
in  the  SoutK  as  the  prickly  ash  bark  is  that  of  tho  X.  Carolinianum.  (Am. 
Journ.  of  Pharm.,  March,  1865,  p.  134  ) 

Dr.  Bigelow  states  that  the  Aralia  spinosa,  or  angelica  tree,  which  grows  in 
the  Southern  States,  is  occasionally  confounded  with  X.  fraxineum,  \vi  conse- 
quence partly  of  being  sometimes  called,  like  the  latter,  prickly  ash.  Its  bark, 
however,  in  appearance  and  flavour,  is  entirely  different  from  xanthoxylum. 
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Medical  Properties  and  Uses.  Xanthoxylum  is  stimulant,  producing,  when 
swallowed,  a  sense  of  heat  in  the  stomach,  with  more  or  less  general  arterial 
excitement,  and  a  tendency  to  diaphoresis.  It  is  thought  to  resemble  mezereon 
and  guaiac  in  its  remedial  action,  and  is  given  in  the  same  complaints.  As  a 
remedy  in  chronic  rheumatism,  it  enjoys  considerable  reputation  in  this  coun- 
try. The  dose  of  the  powder  is  from  ten  grains  to  half  a  drachm,  to  be  repeated 
three  or  four  times  a  day.  A  decoction,  prepared  by  boiling  an  ounce  in  three 
pints  of  water  down  to  a  quart,  may  be  given  in  the  quantity  of  a  pint,  in  di- 
vided doses,  during  the  twenty-four  hours.  The  powder  has  sometimes  been 
employed  as  a  topical  irritant ;  and  the  bark,  used  as  a  masticatory,  is  a  popular 
remedy  for  toothache,  and  has  been  recommended  in  palsy  of  the  tongue.    W. 

ZINCUM.  U.jS.,Br. 

Zinc. 

Zinc  of  commerce.  Br. 

Speltre;  Zinc,  Fr.;  Zink,  Germ.;  Zinco,  Ital.^  Span. 

Zinc  occurs  native  in  two  principal  states;  as  a  sulphuret,  called  blende,  and 
as  a  carbonate  and  silicate,  to  which  the  name  of  calamine  is  applied  indiscrim- 
inately.* It  has  been  detected,  in  the  vegetable  kingdom,  in  a  peculiar  violet 
growing  on  the  calamine  hills  of  Rhenish  Prussia.  It  is  found  most  abun- 
dantly in  Germany,  whence  the  United  States  have,  until  recently,  been  chiefly 
supplied.^  The  metal  is  extracted  generally  from  calamine.  This  is  roasted 
and  mixed  with  charcoal  powder,  and  the  mixture  heated  in  iron  cylinders, 
placed  horizontally  over  a  furnace.  When  the  reduction  of  the  zinc  commences, 
iron  receivers  are  adapted  to  the  opening  of  the  cylinder  to  condense  the  vola- 
tilized metal.  The  metal  is  then  melted  and  run  into  moulds,  and  forms  speltre, 
or  the  zinc  of  commerce.  In  this  state  it  contains  iron,  and  traces  of  lead,  cad- 
mium, arsenic,  copper,  sulphur,  and  charcoal.  To  purify  it  from  these  substances, 
it  must  be  subjected  to  a  second  distillation  in  a  crucible,  furnished  with  a  tube 
passing  through  its  bottom,  and  open  at  both  ends ;  its  upper  extremity  reaching 
a  little  more  than  half  way  up  the  interior  of  the  crucible,  and  its  lower  end  ter- 
minating above  a  vessel  of  water.  The  impure  zinc  being  placed  in  the  crucible, 
the  cover  luted  on,  and  the  fire  applied,  the  pure  zinc  is  volatilized,  and,  passing 
down  the  tube  by  a  descending  distillation,  condenses  in  the  water  below. 

Properties.  Zinc  has  a  bluish-white  colour,  a  peculiar  taste,  and  a  percepti- 
ble smell  when  rubbed.  Its  texture  is  laminated,  and  its  fracture  crystalline.  Its 
malleability  and  ductility  are  not  very  great.  When  perfectly  pure,  it  may  be 
reduced  to  thin  leaves  at  ordinary  temperatures;  but  the  zinc  of  commerce  re- 
quires to  be  heated  to  a  temperature  between  212°  and  800°  to  render  it  suffi- 
ciently malleable  to  be  rolled  into  sheets.  The  softness  of  zinc  is  peculiar,  as  is 
shown  by  the  circumstance  that  it  clogs  the  file,  when  the  attempt  is  made  to 
reduce  it  to  filings  ;  and  hence  to  have  it  in  the  divided  form,  it  is  necessary  to 
melt  it,  and  triturate  it  at  the  moment  of  solidification.  Its  sp.  gr.  is  about  6 '8, 
its  equivalent  323,  and  symbol  Zu.  Favre  makes  its  equivalent  32-99,  and  Erd- 
mann,  32-527.  Subjected  to  heat  it  fuses  at  173°.  At  full  redness  it  boils,  and 
in  close  vessels  may  be  distilled  over ;  but  in  open  vessels  it  takes  fire,  and  burns 
with  a  dazzling  white  flame,  giving  off  dense  white  fumes.  It  dissolves  in  most 
of  the  acids  with  disengagement  of  hydrogen,  and  precipitates  all  the  metals 
either  in  the  metallic  state,  or  in  that  of  oxide.  It  forms  but  one  well-charac- 
terized oxide  (a  protoxide),  and  but  one  sulphuret.  The  protoxide  is  officinal, 
and  will  be  described  under  another  head.  (See^inci  Oxidum.) 

*  A  small  piece  of  native  zinc  was  exhibited  at  the  International  Exhibition  at  London, 
in  1862,  among  the  prodvicts  of  Australia,  being  the  first  specimen  that  had  been  seen  of 
the  metal  in  this  state.  [Chem.  News,  July  26,  1862.) 

I  Zinc  is  now  largely  manufactured  near  Bethlehem,  Pennsylvania,  at  the  zinc  works  of 
the  Lehigh  Zinc  Company.  The  ore  worked  is  the  silicate  or  electric  calamine.  Sulphuret 
of  zinc  (blende)  and  sulphuret  of  cadmium  are  also  found  in  the  same  locality.  From 
picked  specimens  of  the  ore  nearly  pure  zinc  has  been  obtained.  (^Am.  Journ.  of  Pharm., 
Kept.  1860,  p.  407.) — Note  to  the  twelfth  edition. 
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Ziuo  of  good  quality  dissolves  iD  dilute  sulphuric  acid,  with  the  exception  of 
a  scanty  grayiHli-black  rt'HJdut'.  If  ul»8oluteiy  pure,  it  would  bo  wholly  disHolved. 
The  solution  is  colourless,  and  yields  white  precipitates  with  ferrocyanide  of 
pota««sium  and  hydrosulphate  of  antiuonia.  Aiunionia  throws  down  from  this 
solution  u  white  precipitate,  which  is  wholly  diHsolved  when  the  alkali  is 
added  in  excess.  If  copper  be  preswMit,  the  solution  will  be  rendered  blue  by 
the  anintonia  ;  if  iron,  it  will  be  thrown  down  by  this  alkali,  but  not  redissolved 
by  its  excess.  Arsenic  may  be  detected,  unless  present  in  very  minute  propor- 
tion, by  dissolving  the  zinc  in  pure  dilute  sulphuric  acid  in  a  self-regulating 
reservoir  for  hydrogen,  when  arseniuretted  hydrogen  will  be  formed,  recogniza> 
ble  by  its  flame  producing  a  dark  stain  on  a  white  plate. 

Zinc  is  extensively  employed  in  the  arts.  It  is  the  best  metal  that  can  be 
used,  in  conjunction  with  copper,  for  galvanic  combinations.  Combined  with  tin 
and  mercury,  it  forms  the  amalgam  for  electrical  machines.  Its  solution  in  di- 
lute sulphuric  acid  furnishes  the  readiest  method  for  obtaining  hydrogen.  With 
copper  it  forms  bi-aas,  and,  in  the  form  of  sheet  zinc,  it  is  employed  to  cover  the 
roofs  of  houses,  and  for  other  purposes.  It  is  also  applied  to  the  covering  of 
iron,  to  protect  it  from  oxidizement,  in  the  same  manner  as  tin,  forming  what 
is  known  commercially  as  galvanized  iron.  It  should,  however,  never  be  used 
for  culinary  vessels,  as  it  is  soluble  in  the  weakest  acids.  Zinc  and  its  oxide  are 
dissolved  to  a  certain  extent  by  water  containing  common  salt;  a  double  chlo- 
ride of  zinc  and  sodium  being  produced  in  solution.  (Journ.  de  Fharm.,  Nov. 
18G7,  p.  397.) 

The  compounds  of  zinc  are  poisonous,  but  not  to  the  same  extent  as  those  of 
lead.  The  oxide  of  zinc,  used  in  painting  as  a  substitute  for  white  lead,  is  said 
to  be  capable  of  producing  a  colic,  resembling  that  caused  by  lead,  and  called 
zinc  colic.  It  attacks  workmen  exposed  to  the  dust  of  the  oxide  while  engaged 
in  packing  it  in  barrels,  and  yields  to  the  remedies  appropriate  to  the  treatment 
of  lead  colic.  (See  Ghent.  Gaz.,  Sept.  16, 1850.)  This  statement,  however,  is,  to 
say  the  least,  very  questionable. 

Pharmaceutical  Uses.  Zinc  is  never  used  as  a  medicine  in  the  metallic  state; 
but  is  employed  in  this  state  to  prepare  the  officinal  Acetate,  Sulphate,  and 
Chloride  of  Zinc,  and  the  Reduced  Iron  of  the  Br.  Pharmacopoeia.  In  combina- 
tion it  forms  a  number  of  important  preparations,  a  list  of  which,  with  their 
synonymes,  is  subjoined. 

Zinc  is  employed  medicinally, 

I.  In  the  metallic  state. 

Zincum  Granulatum,  Br.  —  Granulated  Zinc. 
II.  Oxidized. 

Zinci  Oxidum,  U.  S.,  Br.  —  Oayide  of  Zinc. 

Unguentum  Zinci  Oxidi,  U.S.;  Unguentum  Zinci,  Br.  —  Ointment 
of  Oxide  of  Zinc. 

III.  Combined  with  chlorine. 

Zinci  Chloridum,  U.S.,  Br. —  Chloride  of  Zinc. 

Liquor  Zinci  Chloridi,  Br.  —  Solution  of  Chloride  of  Zinc. 

IV.  Oxidized  and  combined  with  acids. 

Zinci  Acetas,  U.  S.,  Br. — Acetate  of  Zinc. 

Zinci  Carbonas  Preecipitata,  U.  S.;  Zinci  Carbonas,  Br.  — Precipitated 
Carbonate  of  Zinc. 
Ceratum  Zinci  Carbonatis,  U.  S.  —  Cerate  of  Carbonate  of  Zinc. 
Zinci  Sulphas,  U.  S.,  Br.  —  Sulphate  of  Zinc.    While  Vitriol. 
Zinci  Valerianas,  U.  S.,  Br. —  Valerianate  of  Zinc.  B. 

ZINCI  SULPHAS.  U.  S.,  Br. 
Sulphate  of  Zinc.   White  Vitriol. 

Thissalt  was,  atthelate  revision  of  the  U.  S.  Pharmacopoeia,  transferred  from 
the  Preparations  to  the  Materia  Medica  Catalogue,  as  an  article  to  be  purchased 
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of  the  manufacturer.  The  British  Pharmacopoeia  gives  the  following  process  for 
its  preparation. 

"  Take  of  Granulated  Zinc  sixteen  ounces  [avoirdupois] ;  Sulphuric  Acid 
twelve  Jiuidounces  [Imperial  measure] ;  Distilled  Water  four  pints  [Imp. 
meas.];  Solution  of  Chlorine  a  sufficiency ;  Carbonate  of  Zinc  half  an  ounce 
[avoird.],  or  a  sufficiency.  Pour  the  Acid  previously  mixed  with  the  Water  on 
the  Zinc  contained  in  a  porcelain  basin, and,  when  effervescence  has  nearly  ceased, 
aid  the  action  by  a  gentle  heat.  Filter  the  fluid  into  a  gallon  bottle,  and  add  grad- 
ually with  constant  agitation  the  Solution  of  Chlorine  until  the  fluid  acquires  a 
permanent  odour  of  chlorine.  Add  now  with  continued  agitation  the  Carbonate 
of  Zinc  until  a  brown  precipitate  appears  ;  let  it  settle,  filter  the  solution,  evapo- 
rate till  a  pellicle  forms  on  the  surface,  and  set  aside  to  crystallize.  Dry  the  crys- 
tals by  exposure  to  the  air  on  filtering  paper,  placed  on  porous  tiles.  More 
crystals  may  be  obtained  by  again  evaporating  the  mother  liquor." 

Strong  sulphuric  acid  has  very  little  action  on  zinc  ;  but,  when  it  is  diluted, 
water  is  instantly  decomposed,  and,  while  its  hydrogen  escapes  with  rapid  effer- 
vescence, its  oxygen  combines  with  the  zinc  ;  and  the  oxide  formed,  uniting  with 
the  acid,  generates  the  sulphate  of  the  oxide  of  zinc.  Thus  it  is  perceived  that 
hydrogen  is  a  collateral  product  of  the  proce.ss.  The  proportion  of  the  zinc  to 
the  strong  acid  in  the  process  is  as  4  to  5'53.  The  equivalent  numbers  give  the 
ratio  of  4  to  6"06  ;  which  indicates  that  the  metal  is  somewhat  in  excess.  If  the 
materials  are  mixed  at  once,  without  any  precaution,  the  effervescence  of  hydro- 
gen is  apt  to  be  excessive,  and  to  cause  the  overflowing  of  the  liquid.  This  may 
be  avoided  by  commencing  the  solution  of  zinc  with  a  very  dilute  acid,  which,  as 
the  action  slackens,  is  made  by  degrees  stronger  and  stronger,  by  the  addition, 
at  intervals,  of  small  portions  of  fresh  acid.  As  the  zinc  of  commerce  generally 
contains  iron,this"  would  contaminate  the  product, unless  precautions  were  taken 
to  prevent  it.  Hence  the  addition  of  chlorine,  which  reacts  with  the  sulphate  of 
iron  to  form  tersulphate  of  sesquioxide  of  iron  and  sesquichloride  of  iron,  which, 
upon  the  addition  of  the  carbonate  of  zinc,  yield  the  sulphuric  acid  and  chlorine 
to  the  zinc ;  the  sesquioxide  of  iron  being  deposited,  and  the  carbonic  acid  set 
free.  The  former  is  separated  by  filtration,  the  latter  escapes  during  the  evapo- 
ration, the  additional  sulphate  of  zinc  crystallizes  with  that  first  formed,  and  the 
chloride  of  zinc  remains  in  the  mother-waters. 

Preparation  on  the  Large  Scale.  Impure  sulphate  of  zinc,  as  it  occurs  in 
commerce,  is  called  white  vitriol.  It  is  manufactured  by  roasting  blende  (native 
sulphuret  of  zinc)  in  a  reverberatory  furnace.  This  mineral,  besides  sulphuret  of 
zinc,  contains  small  quantities  of  the  sulphurets  of  iron,  copper,  and  lead  ;  and 
by  roasting  is  converted,  in  consequence  of  the  oxidation  of  its  constituents,  into 
sulphate  of  zinc,  mixed  with  the  sulphates  of  iron,  copper,  and  lead.  The  roasted 
matter  is  then  lixiviated  ;  and  the  solution  obtained,  after  having  been  allowed 
to  settle,  is  concentrated  by  evaporation  ;  so  that,  on  cooling,  it  may  concrete 
into  a  white  crystalline  mass,  resembling  lump  sugar.  In  this  state  it  always 
contains  sulphate  of  iron,  and  sometimes  a  small  proportion  of  sulphate  of  cop- 
per. It  may  be  pui'ified  from  these  metals  by  dissolving  it  in  water,  and  boiling 
the  solution  with  oxide  of  zinc,  which  converts  the  sulphates  of  iron  and  copper, 
by  precipitating  their  bases,  into  sulphate  of  zinc.  The  purified  solution  is  then 
decanted  or  filtered,  and,  after  due  evaporation,  allowed  to  crystallize.  It  has 
generally  been  proposed  to  purify  the  white  vitriol  of  commerce  by  digesting  its 
solution  with  metallic  zinc,  under  the  impression  that  this  is  capable  of  precipi- 
tating all  the  foreign  metals ;  but,  according  to  Berzelius,  though  it  will  preci- 
pitate copper  readily,  it  has  no  action  on  iron. 

Properties,  &c.  Sulphate  of  zinc  is  a  transparent,  colourless  salt,  having  a 
disagreeable,  metallic,  styptic  taste,  and  crystallizing  usually  in  small  four-sided 
prisms.  Its  crystals  have  considerable  resemblance  to  those  of  sulphate  of  mag- 
nesia. It  effloresces  slightly  in  dry  air,  and,  though  neutral  in  composition, 
reddens  vegetable  blues.  It  dissolves  in  two  and  a  half  times  its  weight  of  cold 
water,  and  in  less  than  its  weight  of  boiling  water,  and  is  insoluble  in  alcohol. 
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Wbeu  hnated  it  dissolves  ia  its  water  or  crystallizatioQ,  which  groduully  ovapo- 
rates* ;  ami,  by  a  prolon/ifeil  i^iutiua,  tht;  wholo  of  tho  acid  is  expelled,  and  the 
oxidci  of  zinc  loft.  Potassa,  nodu,  and  uiunionia  throw  down  a  whito  prucipitute 
of  mixed  oxide  and  sub.sulphatu,  which  in  redisHolvod  by  the  alkali  in  (!xce»i.s.  If 
iron  bir  pretjont,  it  is  precipitated  aUo,  but  not  redisdolved.  The  ulktiliiie  car- 
bonates precipitate  the  metal  in  the  state  of  white  carl>onate.  Pure  sulphate  of 
zinc  is  precipitated  white  by  ferrocyanide  of  j)ota8rtium  and  hydroHulphuret  of 
amnuMtiu.  What  is  thrown  down  by  chloride  of  barium  or  acetate  of  lead  (huI- 
phate  of  baryta  or  sulphate  of  lead)  is  not  dissolved  by  nitric  acid.  If  copper  be 
present,  aujmonia  will  produce  a  blue  tinge  ;  if  iron,  the  ferrocyanide  of  potas- 
sium will  cause  a  bluish-white  precipitate  instead  of  a  white  one,  and  tincture 
of  galls  a  purple  colour.  Cadmium  and  arsenic  may  be  detected  by  acidulating 
the  solution  with  sulphuric  acid,  and  passing  a  stream  of  sulphuretted  hydrogen 
through  it ;  when,  if  either  of  these  metals  be  present,  it  will  be  thrown  down  as 
a  yellow  sulphuret.  Sulphate  of  zinc  is  incompatible  with  alkalies  and  alkaline 
carbonates,  hydrosulphates,  lime-water,  the  soluble  salts  of  lead,  and  astringent 
infusions. 

The  impure  commercial  variety  of  sulphate  of  zinc,  called  white  vitriol,  is  in 
the  form  of  irregular  white  masses,  having  some  resemblance  to  lump  sugar. 
The  lumps  usually  exhibit,  here  and  there  on  the  surface,  yellow  8tains,produced 
by  ses(|uioxide  of  iron.  It  is  less  .soluble  than  the  pure  salt,  on  account  of  its 
containing  less  water  of  crystallization. 

Composition.  Crystallized  sulphate  of  zinc  consists  of  one  eq.  of  sulphuric 
acid  40,  one  of  oxide  of  zinc  403,  and  seven  of  water  G3  =  1433.  The  white 
vitriol  of  commerce  contains  but  three  eqs.  of  water. 

Medical  Properties  and  Uses.  This  salt  is  tonic,  astringent,  and,  in  large 
doses,  a  prompt  emetic.  Before  the  discovery  of  tartar  emetic,  it  was  much  em- 
ployed to  produce  vomiting;  but  at  present  its  u.se  as  an  emetic  is  restricted  prin- 
cipally to  the  dislodging  of  poisons,  for  which  purpose  its  property  of  operating 
promptly  renders  it  particularly  suitable.  As  a  tonic,  it  is  supposed  to  be  well 
suited  to  cases  of  debility,  attended  with  irritation,  being  less  heating  than  sul- 
]>hate  of  iio  ;.  In  dyspepsia  it  has  been  used  with  advantage  in  small  doses, 
from  a  qua  :er  of  a  grain  to  a  grain,  repeated  several  times  a  day ;  but,  if  good 
effects  are  not  soon  apparent,  it  should  be  laid  aside.  In  the  night-sweats  of 
consumption  it  acts  with  singular  efficacy,  combined  with  extract  of  hyoscy- 
amus,  given  at  bedtime  in  the  form  of  pill,  composed  of  one  grain  of  the  salt  to 
four  of  the  extract.  The  combination  has  been  u.sed  in  these  sweats,  with  the 
effect  of  arresting  them  in  about  thirty  cases,  by  Dr.  E.  J.  Coxe,  of  New  Orleans. 
In  obstinate  intermittents  it  is  a  valuable  resource,  and  may  be  given  alone,  or 
conjoined  with  cinchona  or  sulphate  of  quinia.  But  it  is  in  spasmodic  diseases, 
such  as  epilepsy,  chorea,  pertussis,  &c.,  that  it  has  been  principally  employed. 
Dr.  Paris  speaks  of  its  efficacy  in  high  terms,  in  spasmodic  cough,  especially 
when  combined  with  camphor  or  myrrh,  and  "  in  affections  of  the  chest  attended 
with  inordinate  secretion."  As  an  astringent  it  is  chiefly  employed  externally. 
Its  solution  constitutes  a  good  styptic  to  bleeding  surfaces,  and  is  frequently  re- 
sorted to  as  an  injection  in  floor  albus  and  gonorrhoea,  and  as  a  collyrium  in  oph- 
thalmia. In  some  conditions  of  ulcerated  sorethroat,  it  forms  a  useful  gargle.  It 
has  been  employed  also  in  solution  with  success  as  a  remedy  for  nasal  polypi,  in 
the  proportion  of  two  scruples,  gradually  increased  to  an  ounce  of  the  salt,  to 
seven  fluidouuces  of  water,  applied  by  means  of  lint  and  by  injection.  The  dose, 
as  a  tonic,  is  from  one  to  two  grains ;  as  an  emetic,  from  ten  to  thirty  grains.  To 
children  affected  with  hooping-cough,  it  may  be  given  in  doses  of  from  an  eighth 
to  a  quarter  of  a  grain  two  or  three  times  a  day.  When  used  as  a  collyrium,  in- 
jection, or  gargle,  or  as  a  wash  for  indolent  ulcers,  from  one  to  three  grains  or 
more  may  be  dissolved  in  a  fluidounce  of  water.  For  medicinal  purposes  the 
crystallized  salt  should  be  used,  and  in  no  case  the  impure  white  vitriol  of  com- 
merce. 

Prof  Simpson,of  Edinburgh,  has  recently  (1857)  called  attention  to  the  value 
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of  dried  sulphate  of  zinc,  in  the  form  of  powder,  paste,  or  ointment,  as  a  caustic. 
He  attributes  to  it  the  advantages  of  being  powerful,  rapid,  manageable,  safe, 
and  not  deliquescent.  In  a  recent  paper  he  reports  his  successful  use  of  it  as  a 
caustic  in  indurated  inflammatory  ulcers  of  the  cervix  uteri ;  in  lupus;  in  ulcer- 
ous forms  of  skin  diseases;  in  removingthe  small  red  sensitive  tumours  which 
form  at  the  orifice  of  the  female  urethra,  and  in  destroying  ulcerated  condylo- 
mata and  warty  excrescences.  The  dried  salt  should  be  finely  levigated.  The 
caustic  paste  is  made  by  incorporating  an  ounce  of  the  powder  with  a  drachm 
of  glycerin;  and  the  caustic  ointment,  by  thoroughly  mixing  the  same  quantity 
of  the  powder  with  two  drachms  of  lard.  (See  Am.  Journ.  of  Med.  Sci.,  April, 
ISST,  p.  485.)  Dr.  Eben  Watson,  Surgeon  to  the  Royal  Infirmary  of  Glasgow, 
also  bears  testimony  to  the  utility  of  dried  sulphate  of  zinc  as  an  escharotic.  He 
particularly  insists  upon  its  advantages  as  a  caustic  application  to  callous  ulcers, 
for  the  purpose  of  destroying  their  surface,  exciting  a  new  action,  and  disposing 
them  to  heal.  The  application  causes  severe  pain,  which  should  be  relieved 
by  opiates  freely  given,  and  continued  until  the  sloughs  separate,  about  the 
fifth  day. 

Sulphate  of  zinc,  in  an  overdose,  acts  as  an  irritant  poison.  Besides  vomiting 
and  incessant  retching,  it  produces  anxiety, distressing  restlessness,  and  extreme 
prostration.  Few  cases  are  on  record  of  fatal  poisoning  by  this  salt;  the  patient 
being  generally  relieved  by  its  prompt  expulsion  in  vomiting.  Tour  cases,  how- 
ever, have  been  reported  in  an  Italian  journal,  two  of  which  proved  fatal.  In 
one  of  the  fatal  cases,  an  ounce  and  a  half  had  been  swallowed  by  mistake  for 
Epsom  salt.  The  treatment  consists  in  the  free  administration  of  bland  drinks, 
the  use  of  opium  to  allay  irritation,  and  the  employment  of  the  usual  antiphlo- 
gistic remedies,  should  symptoms  of  inflammation  arise. 

Off.  Prep.  Zinci  Carbonas,  Br.;  Zinci  Carbonas  Praecipitata,  U.  S.;  Zinci 
Yalerianas.  B. 

ZINGIBER.  U.S.,  Br. 
Ginger, 

The  I'hizoma  of  Zingiber  officinale.  U.  S.    The  scraped  and  dried  rhizome.  £r. 

Gingembre,  Fr.;  Ingwer,  Germ.;  Zenzero,  Ital.;  Gengibre,  Span. 

Zingiber.  Sex.  Syst.  Monandria  Monogynia. — Nat.  Ord.  Scitamineae,  i?. 
Brown;  Ziugiberaceae,  Lindley. 

Gen.  Gh.  Floivers  spathaceous.  Inner  limb  of  the  corolla  with  one  lip.  An- 
ther double,  with  a  simple  recurved  horn  at  the  end.  Germen  inferior.  Style 
enclosed  in  the  furrow  formed  by  the  anther.  London's  Encyc.  of  Plants. 

Zingiber  officinale.  Roscoe,  Trans.  Linn.  Soc.  viii.  348 ;  Carson,  Illust.  of 
Med.  Br>t.  ii.  55,  pi.  98.  —  Amomum  Zingiber.  Willd.  Sp.  Plant,  i.  6;  Woodv, 
Med.  Bot.  p.  731,. t.  260.  The  ginger  plant  has  a  biennial  or  perennial,  creeping, 
tuberous  root  or  rhizoma,  and  an  annual  stem,  which  rises  two  or  three  feet  in 
height,  is  solid,  round,  erect,  and  enclosed  in  an  imbricated  membranous  sheath- 
ing. The  leaves  are  lanceolate,  acute,  smooth,  five  or  six  inches  long  by  about 
an  inch  in  breadth,  and  stand  alternately  on  the  sheaths  of  the  stem.  The  flower- 
stalk  rises  by  the  side  of  the  stem  from  six  inches  to  a  foot,  and  like  it  is  clothed 
with  oval,  acuminate  sheaths;  but  it  is  without  leaves,  and  terminates  in  an 
oval,  obtuse,  bracteal,  imbricated  spike.  The  flowers  are  of  a  dingy  yellow 
colour,  and  appear  two  or  three  at  a  time  between  the  bracteal  scales. 

The  plant  is  a  native  of  Hindostan,  and  is  cultivated  in  all  parts  of  India.  It 
is  also  cultivated  in  the  West  Indies,  whither  it  was  transplanted  from  the  East, 
and  at  Sierra  Leone  in  Africa.  The  flowers  have  an  aromatic  smell,  and  the 
stems,  when  bruised,  are  slightly  fragrant ;  but  the  root  is  the  portion  in  which 
the  virtues  of  the  plant  reside.  This  is  fit  to  be  dug  up  when  a  year  old.  In  the 
West  Indies,  the  ginger  crop  is  gathered  in  January  and  February,  after  the 
stems  have  withered.  After  having  been  properly  cleansed,  the  root  is  scalded 
in  boiling  water,  in  order  to  prevent  germination,  and  is  then  rapidly  dried.  Thus 
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prepared,  it  conBtitutes  the  ordinary  ginger  of  commerce,  or  black  ginger,  as  it 
Ig  sometimes  culled  from  the  darkiwh  colour  acMjuired  in  the  procews.  It  iH  im» 
ported  ehiefly  from  Ciileutta,  and  is  known  to  the  drujfj^istH  by  the  name  of  East 
India  ^'inj^er;  but  recently  con*iiderable(|uantitie»  have  been  brouj^ht  from  Africa, 
and  Home  probal)ly  reaches  uh  from  the  West  Indies.  In  Jamaica  another  variety 
is  prepared  by  selectinpr  the  best  roots,  deprivinjf  then»  of  their  e|)idermis,  and 
drying  them  separately  and  carefully  in  the  sun.  This  is  called  in  the  books  io/n7« 
ginger,  and  is  most  hij^hly  valued.  It  reaches  us  from  England,  where  it  is  said 
to  undergo  some  further  preparation,  by  which  its  appearance  is  improved.  It 
is  usually  called  in  our  markets  Jamaica  ginger.  The  root  is  also  at  present 
in)porte»|  from  the  East  Indies  deprived  of  the  epidermis.  Considerable  quanti- 
ties are  brotight  immediately  from  the  West  Indies  in  a  recent  state,  and  sold 
by  the  confectioners.  A  preserve  is  made  from  ginger  by  selecting  the  roots 
while  young  and  tender,  depriving  them  of  their  cortical  covering,  and  boiling 
them  in  syrup.  This  is  occasionally  imported  from  the  East  and  VVest  Indies. 
When  good  it  is  translucent  and  tender. 

The  recent  root  is  from  one  to  four  inches  long,  somewhat  flattened  on  its 
upper  and  under  surface,  knotty,  obtusely  and  irregularly  branched  or  lobed, 
e.Kternally  of  a  light-ash  colour  with  circular  rugae,  internally  yellowish-white 
and  fleshy.    It  sometimes  germinates  when  kept  in  the  shops. 

The  common  or  black  ginger  is  of  the  same  general  shape,  but  has  a  dark 
ash-coloured  wrinkled  epidermis,  which,  being  removed  in  some  places,  ex- 
hibits patches  of  an  almost  black  colour,  apparently  the  result  of  exposure. 
Beneath  the  epidermis  is  a  brownish,  resinous,  almost  horny  cortical  portion. 
The  interior  parenchyma  is  whitish  and  somewhat  farinaceous.  The  powder 
is  of  a  light  yellowish-brown  colour.   This  variety  is  most  extensively  used. 

The  Jamaica  or  white  ginger  differs  in  being  entirely  deprived  of  epidermis, 
and  white  or  yellowish-white  on  the  outside.  The  pieces  are  rounder  and  thin- 
ner, in  consequence  of  the  loss  of  substance  in  their  preparation.  They  afford 
when  pulverized  a  beautiful  yellowish-white  powder,  which  is  brought  from 
Liverpool  in  jars.  This  variety  is  firm  and  resinous,  and  has  more  of  the  sensi- 
ble qualities  of  ginger  than  the  black.  The  uncoated  ginger  of  the  East  Indies 
resembles  the  Jamaica,  but  is  darker.  There  is  reason  to  believe  that  a  por- 
tion at  least  of  the  white  ginger  of  commerce  has  been  subjected  to  a  bleaching 
process,  by  which  not  only  the  exterior,  but  also  the  internal  parts  are  ren- 
dered whiter  than  in  the  unprepared  root.  Trommsdorff  found,  in  a  specimen 
which  he  examined,  evidences  of, the  presence  of  chlorides,  sulphates,  and 
lime;  and  concluded  that  the  bleaching  was  efifected  by  chlorine,  or  by  chlo- 
ride of  lime  and  sulphuric  acid.  Having  macerated  some  black  ginger  in  water, 
deprived  it  of  the  cortical  portion,  treated  it  for  twenty-four  hours  with  sul- 
phuric acid  diluted  with  nine  times  its  weight  of  water,  and  finally  placed  it 
in  a  mixture  of  chloride  of  lime  and  water,  in  which  it  was  allowed  to  remain 
for  two  days,  he  found  it,  upon  being  washed  and  dried,  to  present  an  appear- 
ance closely  resembling  that  of  the  finest  white  ginger,  both  on  the  surface  and 
internally.  (Annal.  der  Pharm.,  xvii.  98.)  According  to  Brande,  ginger  is  often 
washed  in  whiting  and  water ;  and  Pereira  states  that  it  is  sometimes  bleached 
by  exposure  to  the  fumes  of  burning  sulphur. 

General  Properties.  The  odour  of  ginger  is  aromatic  and  penetrating,  the 
taste  spicy,  pungent,  hot,  and  biting.  These  properties  gradually  diminish,  and 
are  ultimately  lost  by  exposure.  The  virtues  of  ginger  are  extracted  by  water 
and  alcohol.  Its  constituents,  according  to  M.  Morin,  are  a  volatile  oil ;  a  resin- 
ous matter,  soft,  acrid,  aromatic,  and  soluble  in  ether  and  alcohol ;  a  sub-resin 
insoluble  in  ether ;  a  little  osmazome  ;  gum  ;  starch  ;  a  vegeto-animal  matter; 
sulphur ;  acetic  acid ;  acetate  of  potassa ;  and  lignin.  The  peculiar  flavour  of 
the  root  appears  to  depend  on  the  volatile  oil,  its  pungency  partly  on  the  resin- 
ous or  resino-extractive  principle.  A  considerable  quantity  of  pure  white  starch 
may  be  obtained  from  it.  The  volatile  oil,  examined  by  A.  Papousck,  was  yel- 
low, of  the  odour  of  ginger,  and  of  a  hot  aromatic  taste.  Its  sp.  gr.  was  0893, 
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and  boiling  point  4t5°.  Deprived  of  water  by  distillation  with  anhydrous  phos- 
phoric acid,  it  consisted  of  carbon  and  hydrogen,  with  the  formula  C,„Hg,  and 
therefore  belongs  to  the  camphene  series.  (See  Chem.  Gaz.,  Jan.  1, 1853,  p.  12.) 
Papousck  considers  it  a  hydrate  of  camphene.  {Gnielin,  xiv.  TO.)  According 
to  Zeller,  one  pound  of  the  dried  root  yields  one  drachm  and  seventeen  grains 
of  volatile  oil.  (Cent.  Blatt,  1855,  p.  207.)  Those  pieces  of  ginger  which  are 
very  fibrous,  light  and  friable,  or  worm-eaten,  should  be  rejected. 

Medical  Properties  and  Uses.  Ginger  is  a  grateful  stimulant  and  carmina- 
tive, and  is  often  given  in  dyspepsia,  flatulent  colic,  and  the  feeble  state  of  the 
alimentary  canal  attendant  upon  atonic  gout.  It  is  an  excellent  addition  to 
bitter  infusions  and  tonic  powders,  imparting  to  them  an  agreeable,  warming, 
and  cordial  operation  upon  the  stomach.  When  chewed  it  produces  much  irri- 
tation of  the  mouth,  and  a  copious  flow  of  saliva;  and,  when  snuffed  up  the 
nostrils  in  powder,  excites  violent  sneezing.  It  is  sometimes  used  as  a  local 
remedy  in  relaxation  of  the  uvula,  and  palsy  of  the  tongue  and  fauces.  Exter- 
nally it  is  rubefacient.  It  may  be  given  in  powder  or  infusion.  The  dose  of  the 
former  is  from  ten  grains  to  a  scruple  or  more.  The  infusion  may  be  prepared 
by  adding  half  an  ounce  of  the  powdered  or  bruised  root  to  a  pint  of  boiling 
water,  and  maybe  given  in  the  dose  of  one  or  two  fluidounces.  A  fluid  extract 
and  oleoresin  of  ginger  are  now  officinal,  and  very  convenient  preparations. 
(See  Extractum  Zingiberis  Fluidum  and  Oleoresina  Zingiberis  in  Pa7-t  II.) 
The  dose  of  the  former  may  be  from  ten  to  thirty  minims,  of  the  latter  from  two 
to  five  minims.  There  is  also  an  officinal  tincture,  the  dose  of  which  is  about  a 
fluidrachm. 

OJf.  Prep.  Acidum  Sulphuricum  Aromaticum  ;  Confectio  Scammonii,  Br.; 
Extractum  Zingiberis  Fluidum,  U.  S.;  Infusum  Sennae,  Br.;  Infusum  Zingi- 
beris, U.S.;  Oleoresina  Zingiberis,  ?7.  ;S.;  Pilulae  Scillse  Compositae;  Pulvis 
Aromaticus,  U.  S.;  Pulvis  Cinnamomi  Compositus,  Br.;  Pulvis  Jalapae  Comp., 
Br.;  Pulvis  Opii  Comp.,  Br.;  Pulvis  Rhei  Comp.;  Pulvis  Scammonii  Comp., 
Br.;  Syrupus  Rhamni,  Br.;  Tinctura  Zingiberis ;  Tinctura  Zingiberis  For- 
tior,  Br.;  Vinum  Aloes.  W. 
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PREPARATIONS. 

The  preparation  of  medicines,  which  constitutes  the  art  of  Pharmacy,  comes 
within  the  peculiar  province  of  the  apothecary.  It  is  for  his  guidance  that  the 
various  formuhis  of  tlie  Pharmacopoeia  have  been  arranged,  and  to  him  that 
their  directions  are  especially  addressed.* 

A  few  general  observations,  therefore,  of  an  explanatory  nature,  calculated 
to  facilitate  the  progress  of  the  pharmaceutical  student,  will  not  be  mi.splaced 
under  the  present  head.  The  duty  of  the  apothecary  is  to  obtain  a  supply  of 
good  medicines,  to  preserve  them  with  caro,  to  prepare  them  properly  for  use, 
and  to  dispense  them.   Our  remarks  will  enibrace  each  of  these  points. 

The  substances  obtained  from  the  mineral  and  animal  kingdoms,  and  those 
furnished  by  the  chemical  manufacturer,  are  of  a  nature  to  admit  of  no  general 
precepts  as  to  their  proper  condition,  which  would  not  be  suggested  by  the  com- 
mon sense  of  the  purchaser.  He  must  receive  them  as  offered,  and  judge  of  their 
fitness  for  his  purposes  by  his  knowledge  of  the  peculiar  properties  of  each.  The 
same  remark  applies  to  vegetable  substances  from  abroad ;  but,  with  respect  to 
indigenous  plants,  the  apothecary  is  frequently  called  upon  to  exercise  his  judg- 
ment in  relation  to  their  collection  and  desiccation,  and  will  derive  advantage 
from  some  brief  practical  rules  upon  the  subject. 

CoLLECTiNO  AND  DRYING  OP  PLANTS.  The  proper  mode  of  proceeding  varies 
according  to  the  nature  of  the  part  used.  The  different  parts  of  plants  are  to 
be  gathered  at  the  period  when  the  peculiar  juices  of  the  plant  are  most  abun- 
dant in  them.  In  the  roots  of  annual  plants  this  happens  just  before  the  time 
of  flowering ;  in  the  roots  of  biennials,  after  the  vegetation  of  the  first  year  has 
ceased;  and  in  those  of  perennials,  in  the  autumn  after  vegetation  has  ceased, 
or  in  the  spring  before  it  has  commenced.  They  should  be  w^ashed,  and  the 
small  fibres,  unless  they  are  the  part  employed,  or  unless  experience  has  shown, 
as  in  the  instance  of  podophyllum,  that  they  are  equally  efficacious  with  the 
larger  portion,  should  be  separated  from  the  fleshy  solid  part,  which  is  to  be 
cut  in  slices  previously  to  being  dried.  Bulbs  are  to  be  gathered  after  the  new 
bulb  is  perfected,  and  before  it  has  begun  to  vegetate,  which  is  at  the  time  the 
leaves  decay.  Barks,  whether  of  the  root,  trunk,  or  branches,  should  be  gath- 
ered in  the  autumn  or  early  in  the  spring.  The  dead  epidermis,  and  the  decayed 
parts,  are  to  be  separated.  Of  some  trees,  as  the  slippery  elm,  it  is  the  inner 
bark  only  that  is  preserved.    Leaves  are  to  be  gathered  after  their  full  devel- 

*  These  preliminary  observati  ons  to  the  second  part  of  the  work  were  originally  prepared 
by  Mr.  Daniel  B.  Smith,  then  President  of  the  Philadelphia  College  of  Pharmacy.  They 
have  from  time  to  time  been  considerably  modified  since  their  first  appearance ;  but  never 
to  the  same  extent  as  in  the  edition  preceding  the  present.  The  alterations  then  made 
■were  such  as  the  improvements  in  Pharmacy  suggested,  and  were  deemed  necessary  to 
render  the  work  a  proper  exponent  of  the  existing  state  of  knowledge  upon  the  subject. 
The  surviving  author,  while  he  alone  is  responsible  for  all  that  has  been  added  to  or 
modified  in  the  work  of  Mr.  Smith,  so  far  as  concerns  arrangement  and  expression,  has 
great  satisfaction  in  acknowledging  his  indebtedness,  for  most  valuable  aid  in  the  revi- 
sion, to  Professor  William  Procter,  of  the  Philadelphia  College  of  Pharmacy.  So  short 
a  time  has  elapsed  since  the  publication  of  the  twelfth  edition  that  comparatively  few 
changes  have  been  made  in  the  present ;  but  we  have  endeavoured  not  to  pass  over  anything 
which  appeared  to  deserve  notice  in  this  place.  {Note  to  the  tioelfth  and  thirteenth  editions.) 
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opment,  before  the  fading  of  the  flower.  The  leaves  of  biennial  plants  do  not 
attain  perfection  until  the  second  year.  i^/o?oers  should  in  general  be  gathered 
at  the  time  of  expansion,  before  or  immediately  after  having  fully  opened  ;  and 
some,  as  the  Rosa  Gallica,  while  in  the  bud.  Aromatic  herbs  are  to  be  gath- 
ered when  in  flower;  leaves,  flowers,  and  herbs  in  clear  dry  weather,  in  the 
morning,  after  the  dew  is  exhaled.  Stalks  and  twigs  are  collected  in  autumn  ; 
seeds  at  the  period  of  full  maturity. 

Vegetables  should  be  dried  as  rapidly  as  is  consistent  with  their  perfect  pre- 
servation. Those  collected  in  the  warm  months,  and  during  dry  weather,  may, 
except  in  a  few  instances,  be  dried  by  spontaneous  evaporation  in  a  well-venti- 
lated apartment ;  and  some,  as  roots  and  barks,  may  be  exposed  to  the  direct 
rays  of  the  sun.  In  spring  and  autumn,  and  especially  in  damp,  foggy,  or  rainy 
weather,  the  drying  room  should  be  artificially  heated,  and  furnished  with  aper- 
tures near  the  top  for  the  escape  of  the  moist  warm  air,  and  others  beneath  in 
the  direction  of  the  prevaiUng  wind,  so  as  to  command  a  current  of  air.  The 
arrangements  for  supplying  heat,  which  may  consist  of  a  small  stove,  or  a  drum 
connected  with  a  stove  in  another  apartment,  should  be  capable  of  regulation  ;  so 
that  the  temperature  may  range  between  70°  and  100°  Fahr.  at  will.  The  sub- 
stances to  be  dried  should  be  supported  on  wicker  or  tinned  wire  hurdles,  ar- 
ranged horizontally  above  each  other,  so  that  the  ascending  and  lateral  currents 
of  air  may  pass  over  and  through  every  part.  Fibrous  roots  may  be  dried  in  the 
sun,  or  at  a  heat  from  65°  to  80°  in  the  drying  room.  Fleshy  roots  should  be  cut 
in  transverse  slices  not  exceeding  half  an  inch  in  length,  and,  during  the  drying 
process,  should  be  stirred  several  times  to  prevent  moulding  ;  the  heat  being  at 
first  maintained  at  about  100°.  Bulbs  must  have  the  outer  membranes  peeled 
ofl^;  in  other  respects  they  are  to  be  treated  like  fleshy  roots.  Barks,  vjoods, 
and  twigs  readily  dry  in  thin  layers  in  the  open  air.  Leaves,  after  separation 
from  the  stalks,  should  be  loosely  strewed  over  the  hurdles,  and  their  position 
changed  twice  a  day  till  they  become  dry.  When  very  succulent,  they  require 
more  care  in  order  to  prevent  discoloration.  For  dry  and  thin  leaves  the  heat 
need  not  exceed  70°  ;  for  the  succulent  it  may  be  gradually  raised  to  100°.  An- 
nual plants  and  tops,  if  not  too  juicy,  may  be  tied  loosely  in  small  bundles,  and 
strung  on  lines  stretched  across  the  drying  room.  Flowers  must  be  dried  care- 
fully and  rapidly  so  as  to  preserve  their  colour.  They  should  be  spread  loosely 
on  the  hurdles,  and  turned  several  times  by  stirring.  When  flowers  or  leaves 
owe  their  virtues  to  volatile  oils,  greater  care  is  necessary.  Succulent  fruits,  as 
berries,  may  be  dried, when  in  bunches, by  suspending  them  in  the  drying  room.* 

The  following  table,  taken  from  the  Edinburgh  Dispensatory,  presents  the 
amount  yielded  by  1000  parts  of  the  vegetables  respectively  mentioned,  after 
being  dried. 


Eoot  of  Angelica  Archangelica 263 

Aspidium  Filix  Mas. 500 

Inula  Helenium 187 

Valeriana  sylvestris 316 

Bark  of  the  Oak 410 

Elder 292 

Elm 375 

Twigs  of  Solanum  Dulcamara 308 

Leaves  of  Atropa  Belladonna 140 

Conium  maculatum 185 

Datura  Stramonium 110 


Leaves  of  Digitalis  purpurea 180 

Hyoscj'amus  niger 185 

Melissa  officinalis 220 

Salvia  officinalis 220 

Tops  of  Mentha  piperita 215 

Flowers  of  A  nth  emis  nobilis 338 

Borago  officinalis 96 

Lavandula  vera 510 

Sambucus  Ebulus 256 

Petals  of  Papaver  Rhceas 84 

Rosa  rubra 330 


*  It  is  sometimes  very  difficult  to  dry  glutinous  substances,  such  as  gum  in  its  various 
forms,  so  as  to  preserve  the  original  appearance;  as  the  particles  are  apt  to  adhere  to- 
gether, and  give  rise  to  amorphous  masses  more  or  less  solid  and  translucent.  To  obviate 
this,  Eeischauer  proposes  to  effect  the  drying  in  an  ethereal  medium,  in  which  ether 
takes  the  place  of  the  removed  water,  and  prevents  the  adhesion  of  the  particles.  A  well- 
closed  glass  vessel  is  filled  with  ether  or  other  similar  fluid,  with  chloride  of  calcium, 
quicklime,  or  other  desiccating  agent  at  the  bottom.  The  substance  to  be  dried  is  placed 
in  a  shallow  saucer  below  the  surface  of  the  ether.  The  rationale  of  the  operation  is 
simply  that,  as  the  drying  agent  absorbs  water  from  the  ether,  this  absorbs  it  from  the 
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PRB3ERVATI0N  OF  MEDICINES.    The  proper  preservation  of  medicines  is  an 

object  of  tlio  ^Tcatest  iinportuiic«'  to  t  \w,  ftpotlifciiry.  The  apartment  destined  for 
a  Htore  room  shotiht  he  quite  dry,  and  capalile  ol'  being  ventilated  at  will,  an<I 
protected  from  vermin.  A.k  a  jreiieral  rule,  druj^s  should  be  excluded  from  the 
light,  and  not  packed  away  until  thonmjfhly  dry.  New  parcels  should  not  be 
put  in  old  receptacles  until  these  have  been  examined,  and  freed  fromdust  and 
insects.  JJarrels  and  boxes,  well  fitted  with  movable  covers,  are  suitable  for  moat 
roots,  barks,  and  woods,  and  for  some  herbs,  leaves,  and  seeds.  They  should  be 
painted  oxtornally,  and  are  les.s  liable  to  harbour  insects  when  varnished  inside 
with  a  solution  of  shellac,  imbued  with  aloes,  wormwood,  or  colocynlh.  Boots 
and  bulbs  which  are  to  be  preserved  fresh,  should  be  buried  in  dry  sand.  Aro- 
matic limce»  and  those  containinj^  alkaloids,  //oir«7*8,  mostseerfx,  and  some  roots 
especially  liable  to  the  attacks  of  insects,  should  be  kept  in  tin  canisters,  or  in 
light  boxes  lined  with  lead,  tin,  or  zinc,  or  in  opaque  glass  or  earthenware  ves- 
sels. Double-cased  tin  vessels  are  admirably  adapted  to  the  preservation  of 
vegetables.  These  should  be  frequently  examined  in  order  to  prevent  deterio- 
ration from  insects  or  moisture.  When  insects  are  discovered  in  a  drug,  the 
best  means  of  destroying  them,  according  to  Lutrand,  is  to  suspend  an  open  vial 
containing  chloroform  in  the  canister,  which  is  to  be  closed  securely,  so  that  the 
atmosphere  of  the  vessel  may  become  saturated  with  the  vapour.  Cantherides 
and  ergot  may  be  thus  treated.  The  presence  of  a  little  ether  in  the  bottle  has 
often  also  great  effect  in  preventing  the  attacks  of  worms ;  and  benzole,  carbolic 
acid,  and  bisulphide  of  carbon  may  be  employed  for  the  same  purpose.  Bundles 
of  aromatic  herbs,  the  leaves  of  which  are  very  friable,  as  sage,  marjoram,  &c. , 
should  be  wrapped  loosely  in  refuse  paper,  so  as  to  preserve  a  due  proportion 
V)etween  stems,  leaves,  and  flowers.  Gum-resins,  unless  in  original  packages, 
should  be  kept  in  earthen  jars  or  tinned  boxes;  fixed  and  volatile  oils,  in  canis- 
ters or  bottles  closely  stopped,  in  a  cool  dark  place,  where  the  average  tem- 
perature is  about  60°.  Substances  in  the  form  of  fecula  should  be  kept  in  oak 
barrels,  or  in  canisters,  and  carefully  examined  from  time  to  time  to  detect  and 
remove  insects. 

Garbling  op  Drugs.  Drugs  frequently  require  to  be  garbled  before  they  are 
in  a  proper  state  for  use.  Senna  is  to  be  separated  from  the  stalks  and  legumes ; 
cetraria  from  moss, leaves,  and  sticks;  mxjrrh  from  bdellium,  &c.;  gum  Sene- 
gal from  Bassora  gum  and  a  terebinthinate  resin ;  flaxseed  from  clover  and 
garlic  .seed ;  seneka  from  ginseng ;  spigelia  from  the  stems  and  leaves,  and  both 
it  and  serpentaria  from  adhering  dirt.  Seroons  of  cinchona  should  be  examined, 
and  the  barks  assorted  before  they  are  put  by  for  use.  Oums  and  gum-resins 
should  be  garbled,  and  the  tears  preserved  separately. 

Weights  and  Measures.  A  precise  acquaintance  with  the  recognised  mea- 
sures of  weight  and  capacity  is  essential  to  the  operations  of  the  apothecary. 
The  weights  used  by  him  in  compounding  medicines,  and  dispensing  them  by 
prescription,  are  the  troy  pound  and  its  divisions;  those  by  which  he  buys  and 
sells  commercially,  the  avoirdupois  pound  and  its  divisions.  The  former  contains 
5760  grains,  the  latter  7000  grains ;  so  that  1 1  troy  pounds  are  nearly  equivalent 
to  9  pounds  avoirdupois.  The  troy  pound  contains  12  ounces  of  480  grains; 
the  avoirdupois  pound  16  ounces  of  437^  grains;  eleven  of  the  former  being 
nearly  equal  to  twelve  of  the  latter.  The  troy  ounce  is  divided,  for  the  use  of 
the  apothecary,  into  8  drachms  of  60  grains  each ;  and  the  drachm  into  3  scruples 
of  20  grains  each.  The  United  States  Pharmacopoeia  recognises  the  troy 
weights,  but  employs  only  the  grain  and  ounce,  and,  to  prevent  confusion,  de- 
signates the  latter  weight  by  the  name  of  troy  ounce ;  and  whenever,  in  this 
work,  any  term  is  used  expressive  of  weight,  when  not  otherwise  stated, 
it  is  to  be  understood  as  being  of  the  denomination  of  troy  weight.    The 

substance  to  bo  dried,  until  the  latter  is  sufficiently  deprived  of  it.  This  of  course  parts 
with  the  ether  absorbed  by  subsequent  evaporation.  It  is  obvious  that  the  process  is  ap- 
plicable only  to  bodies  which  are  insoluble  in  ether,  or  in  any  fluid  that  may  be  substi- 
tuted for  it.  {Chem.  News,  March  16,  1866,  p.  12S.)— Note  to  the  thirteenth  edition. 
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British  Pharmacopoeia  employs  the  avoirdupois  pound  and  ounce,  and  the  troy- 
grain. 

The  measures  used  by  the  apothecary,  in  this  country,  are  the  wine  pint  and 
gallon.  The  wine  pint  contains  28-8if5  cubic  inches.  The  weight  of  a  pint  of 
distilled  water,  at  62°  Fahrenheit  and  30  inches  of  the  barometer,  is  7289-'7 
grains,  or  1  pound  3  ounces  1  drachm  29'1  grains  troy,  or  1  pound  289-7  grains 
avoirdupois.  The  gallon  is  divided  into  8  pints,  the  pint  into  16  fluidounces,  the 
fluidounce  into  8  fluidrachras,  the  fluidrachm  into  60  minims.  The  weight  of  a 
fluidounce  of  water  is  455^  grains,  being  18  grains  more  than  an  avoirdupois 
ounce.  A  drop  is  generally  though  incorrectly  considered  as  equivalent  to  a 
minim.  Drops  vary  in  size  according  to  the  nature  of  the  fluid,  and  the  size  and 
shape  of  the  lip  from  which  they  fall.  A  drop  of  water  nearly  equals  a  minim. 
A  fluidrachm  of  antimonial  wine  will  make,  on  an  average,  about  72  drops,  one 
of  laudanum  120  drops,  one  of  alcohol  138  drops,  one  of  ether  150  drops,  and 
one  of  chloroform  more  than  200  drops.  For  a  table  showing  the  relative  value 
of  minims  and  drops,  see  the  Appendix.  The  U.  S.  Pharmacopoeia  recognises 
the  wine  measure  as  here  given,  but,  in  its  processes,  employs  only  the  pint  and 
its  subdivisions,  omitting  the  use  of  the  gallon  altogether.  The  measures  recog- 
nised by  the  British  Pharmacopoeia  are  the  Imperial  gallon  of  70,000  grains  of 
distilled  water,  or  277  cubic  inches,  and  its  divisions.  This  gallon  is  divided  into 
8  pints  of  20  fluidounces  each.  The  fluidounce  is  divided  as  that  of  wine  mea- 
sure, but  differs  from  it  in  value,  containing  precisely  an  ounce  avoirdupois  (437-5 
grains)  of  distilled  water.  Measures  are  employed,  both  in  the  U.  S.  and  Br. 
Pharmacopoeias,  to  express  the  quantity  of  liquids  in  most  of  their  formulas ; 
but,  in  reference  to  the  stronger  acids,  chloroform,  and  the  fixed  oils,  weights 
are  now  generally  preferred. 

Liquids  are  to  he  dispensed  from  graduated  measures,  of  which  those  holding 
from  a  fluidounce  to  a  pint  are  hollow  inverted  cones;  and  those  holding  a 
fluidrachm,  and  graduated  to  every  five  minims,  are  cylindrical.  For  smaller 
quantities  than  five  minims,  a  slender  tube  holding  a  fluidrachm  may  be  used, 
having  the  aliquot  parts  divided  off",  and  marked  with  a  diamond.  Alsop's  mini- 
meter,  which  consists  of  a  slender  glass  syringe  graduated  into  sixty  parts,  each 
equal  to  a  minim,  is  the  most  convenient  and  accurate  instrument  for  measuring 
fractions  of  a  fluidrachm.  Care  should  be  taken  to  verify  these  instruments. 
This  may  be  done  by  reference  to  the  table  in  the  Appendix,  in  which  the  value 
of  each  division  of  measure  is  given  in  grains;  distilled  water  at  60°  F,  being 
the  standard.  The  following  approximate  measures  are  used  in  prescribing 
medicines;  viz.,  a  wineglassful  containing  two  fluidounces,  a  tablespoonful  half 
a  fluidounce,  a  dessertspoonful  two  fluidrachms,  and  a  teaspoonful  a  fluidrachm.* 

Specific  Gravity.  The  specific  gravity  of  liquids  affords  one  of  the  best 
tests  of  their  purity.  The  instrument  commonly  used  by  the  apothecary  for 
ascertaining  this  is  Baume's  hydi'ometer.  This  is  a  glass  bulb  loaded  at  one 
end,  and  drawn  out  at  the  other  into  a  tube  on  which  the  scale  is  marked.  That 
used  for  alcohol  is  graduated  by  loading  it  until  it  sinks  to  the  foot  of  the  stem 
(which  is  marked  zero)  in  a  solution  of  one  part  of  common  salt  in  nine  parts  of 
water.  It  is  then  put  into  water,  and  the  place  to  which  it  sinks  marked  10° 
of  the  scale,  which  is  constructed  from  these  data.  The  hydrometer  for  liquids 
heavier  than  water  is  made  by  loading  it,  so  that  in  distilled  water  it  shall  sink 
nearly  to  the  top  of  the  stem.  The  place  to  which  it  sinks  in  a  solution  of  15 
parts  of  salt  in  85  parts  of  water  is  then  marked  15°,  and  the  scale  divided  off. 
For  a  table  exhibiting  the  value  of  these  scales  in  specific  gravities,  see  the 

*  A  patented  glass  measure  is  made,  in  Philadelphia,  by  Mr.  William  Hodgson,  Jr., 
which,  besides  peculiar  advantages  in  its  graduation,  wouldappear  tohave  the  great  merit 
of  being  uniform,  as  it  is  cast  in  moulds.  The  measures  imported  from  England  are 
graduated  in  accordance  with  the  subdivisions  of  the  Imperial  pint,  and  are  not  applica- 
ble to  American  pharmacy.  For  a  similar  reason  those  brought  frv>m  Germany  are  gen- 
erally unfit  for  use  in  our  shops.  Every  apothecarj^  should  satisfy  himself  of  the  accu- 
racy of  the  measures  he  employs.  By  possessing  one  on  which  he  can  rely,  he  can  use 
it  to  determine  the  correctness  of  others. 
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Appendix.  Ilydrometorfl  are  made  specially  for  syrups,  acids,  and  saline  solu- 
tions.  Those  for  syrups  should  have  a  very  short  tube,  prraduated  from  20°  to 
40°  of  Hiiunjc's  scale  for  heavy  liquids  The  advantage  of  a  short  stem  is,  that 
the  instruniont  may  be  used  in  small  vessels.* 

The  hydrometers  commonly  imported  are  so  carelessly  made  that  scarcely 
any  two  will  ajj^reo,  and  little  dependence  can  be  placed  on  their  accuracy.  A 
more  certain  method  consists  in  weighirjj?  the  liquid  at  a  uniform  temperature 
in  a  bottle,  the  capacity  of  which,  in  grains  of  distilled  water,  has  been  pre- 
viously ascertained.  If  a  bottle  be  selected  which  will  hold  exactly  1000  grains 
of  water  at  60°,  the  weight  in  grains  of  the  quantity  of  any  liquid  which  it  will 
hold,  will  be  the  specific  gravity  of  that  liquid.  Such  bottles  are  sold  in  the 
shops.  If  one  is  not  attainable,  an  ordinary  vial  may  be  used,  and  the  specific 
gravity  obtained  by  dividing  the  weight  of  the  liquid  examined  by  the  weight 
of  the  water.  The  operation  is  rendered  more  accurate  by  fitting  a  smooth  cork 
to  the  vial,  passing  a  pin  transversely  through  it  so  as  to  rest  on  the  lips  of  the 
vial,  and  then  cutting  a  small  vertical  groove  into  the  side  of  the  cork,  so  as 
to  admit  of  the  escape  of  the  excess  of  liquid  when  the  cork  is  inserted. 

Gay-Lussac's  centesimal  alcoholmcter  is  a  very  useful  instrument,  being 
graduated  so  as  to  indicate  the  percentage  by  mea.sure  of  absolute  alcohol  in 
any  mixture  of  pure  spirit  and  water;  but  unfortunately  the  commercial  in- 
struments are  too  often  inaccurate. 

The  specific  gravity  of  a  solid  is  ascertained  by  first  weighing  it  in  air  and 
then  in  water,  and  dividing  the  former  weight  by  the  difference  between  the  two. 
If  lighter  than  water,  it  should  be  first  weighed  in  the  air,  then  in  air  and  in 
water  in  connection  with  a  heavier  body,  which  has  itself  been  previously  weighed 
in  air  and  in  water;  and  the  weight  of  the  lighter  body  in  the  air,  should  be 
divided  by  the  excess  of  the  difference  between  the  weights  in  air  and  water  of 
the  two  conjoined,  over  that  of  the  weights  in  air  and  water  of  the  heavier  body 
alone.  If  the  body  be  soluble  in  water,  its  relative  weight  to  that  of  some  other 
liquid  of  known  specific  gravity  should  be  ascertained,  in  the  manner  above 
directed,  and  this  weight  multiplied  by  the  specific  gravity  of  that  liquid. 

The  specific  gravity  of  insoluble  powders  heavier  than  water,  as  calomel,  may 
be  obtained  by  introducing  100  grains  into  a  thousand-grain  bottle,  adding  first 
a  little  distilled  water  and  thoroughly  agitating,  with  the  thumb  over  the  orifice, 
so  as  to  rid  the  solid  particles  of  adherent  air,  then  filling  the  bottle  accurately 
with  more  of  the  water,  ascertaining  the  weight  of  the  contents  in  grains,  sub- 
tracting the  number  of  grains,  exceeding  1000,  from  the  weight  of  the  powder  in 
air,  and  dividing  the  latter  by  the  difference.  When  the  powder  is  soluble,  or 
lighter  than  water,  another  liquid,  as  alcohol,  ether,  or  oil  of  turpentine,  may  be 
used,  the  necessary  allowance  being  made  for  the  difference  in  specific  gravity. 
Very  accurate  thousand-grain  bottles  are  now  made  in  Philadelphia. 

Mechanical  Division.  One  of  the  simplest  methods  of  preparing  medi- 
cines is  their  reduction,  by  mechanical  means,  to  a  state  of  minute  division. 
This  is  effected  by  the  operations  of  slicing,  bruising,  rasping,  filing,  triturat- 
ing, grinding,  sifting,  levigation,  and  elutriation.  When  the  result  is  a  fine 
powder,  the  process  or  processes  employed  are  called  pulverization. 

The  more  important  drugs  which  are  sold  in  the  state  of  powder  are  pulver- 
ized by  persons  who  pursue  that  occupation  for  a  livelihood.  Owing  to  the  read- 
iness with  which  fraud  can  be  perpetrated  in  this  operation,  the  apothecary 
cannot  be  too  careful  to  place  his  drugs  in  honest  hands.  In  sending  drugs  to 
the  powderer  a  certain  percentage  of  powder  is  sometimes  required,  without 

♦Forsomo  interesting  observations  in  reference  to  the  inaccuracyof  the  existing  tables 
of  specific  gravities  corresponding  to  the  several  degrees  of  Baum^'s  hydrometer,  to  the 
uncertainty  of  the  hydrometer  in  use,  and  to  a  mode  of  remedying  these  inconveniences, 
the  reader  is  referred  to  a  paper  by  Mr.  Henry  Pemberton  in  the  Am.  Journ.  of  Pharm. 
(xxiv.  1),  and,  for  a  good  and  .accurate  method  of  graduating  hydrometers,  to  a  commu- 
nication from  Dr.  W.  H.  Pile,  in  the  same  journal  (xxiv.  310).  It  may  be  useful  to  physi- 
cians practising  in  the  country,  and  to  apothecaries,  to  know  that  reliable  hydrometers  and 
Other  instruments  are  kept  for  sale,  at  tnis  time  (A.  D.  1864),  by  Dr.  Pile  in  Philadelphia. 
58 
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regard  to  the  condition  of  the  drugs,  as  to  moisture,  extraneous  admixture,  &c., 
which  percentage  often  cannot  be  obtained  without  the  addition  of  foreign 
matter.  This  procedure  on  the  part  of  the  druggist  is  one  of  the  chief  sources 
of  dishonesty  of  the  powderer,  and  is  highly  reprehensible.  The  loss  of  weight 
during  the  processes  of  pulverization  is  due  to  the  evaporation  of  moisture,  the 
unavoidable  escape  of  dusty  particles,  and  the  useless  residue  called  gruffs. 
We  have  been  informed  that  it  is  not  customary,  with  the  powderers  in  this 
country,  to  reject  the  less  active  and  less  readily  pulverizable  constituents,  as 
the  ligneous  parts  of  certain  roots,  but  to  continue  the  process  till  almost  the 
whole  will  pass  through  the  sieve.  The  following  statement  has  been  abbre- 
viated from  a  table  prepared  by  MM.  Henry  and  Guibourt.  One  thousand 
parts  of  the  substances  mentioned  yielded,  when  pulverized — * 


Roots. 

Jalap...... 940 

Rhubarb 920 

Columbo 900 

Liquorice  root 900 

Valerian 860 

Elecampane 850 

Gentian 850 

riorentine  orris 850 

Rhatany 850 

Calamus 840 

Virginia  snakeroot 800 

Ipecacuanha 750 

Squill  (bulb) 820 

Barks. 

Cinchona,  pale 875 

Cinchona,  red 880 

Cinchona,  yellow 900 


Cinnamon 890 

Angustura 825 

Leaves. 

Hemlock 800 

Savine 800 

Digitalis 790 

Belladonna 785 

Senna 720 

Henbane 530 

Flowers. 

Chamomile 850 

Saffron 800 

Fruits. 

Mustard 950 

Black  pepper 900 

Nux  vomica 850 


Vegetable  Products. 

Aloes 960 

Tragacanth 940 

Opium 930 

Gum  arabic 925 

Scammony 915 

Catechu 900 

Liquorice  (extract) 810 

Animal  Substances. 

Castor 900 

Spanish  flies , 850 

Mineral  Subsiajices. 
Red  oxide  of  mercury..  980 
Red  sulphuret  of  mer- 
cury   950 

Arsenious  acid 950 

Sulphuret  of  antimony  950 
Tin 826 


Colocynth 500 

The  apothecary  often  finds  it  necessary  to  pulverize  drugs  in  small  quanti- 
ties. For  this  purpose  he  should  be  provided  with  mortars  of  iron,  brass,  Wedg- 
wood ware,  glass,  and  marble,  sieves  of  several  degrees  of  fineness,  at  least  one 
hand-mill,  one  or  more  cutting  knives,  a  rasp,  and  a  pair  of  pruning  shears. 

Contusion  should  be  performed  in  an  iron  or  brass  mortar,  the  latter  being 
used  for  astringent  substances.  The  curve  of  the  interior  surface  of  the  bottom 
should  be  elliptical,  and  that  of  the  pestle  should  be  of  the  same  kind,  but  of 
shorter  radius,  so  that,  when  the  pestle  stands  vertically  in  the  mortar,  their 
surfaces  may  approximate  pretty  closely  for  some  distance  around  the  point  of 
actual  contact.  Powdering  by  contusion  is  much  facilitated  by  using  a  large 
mortar,  with  the  pestle  suspended  on  a  spring  so  as  to  assist  in  elevating  it. 
In  powdering  acrid  substances,  as  well  as  to  prevent  loss  in  those  that  are 

dusty,  a  leathern  cover  should  be  attached 
to  the  pestle,  and  held  tightly  around  the 
edge  of  the  mortar  by  a  circular  wooden 
frame.  The  operator  should  guard  himself 
against  the  fine  particles  of  very  acrid  sub- 
stances, like  cantharides,  euphorbium,  &c., 
by  standing  with  his  back  to  a  current  of 
air,  and  covering  his  nostrils  with  a  wet' 
cloth.  He  should  be  careful  not  to  impede 
the  process  by  introducing  too  large  a 
quantity  of  the  material,  so  as  to  clog  the 
pestle.  After  the  pestle  has  been  in  action 
a  certain  time,  the  fine  particles  accumu- 
late so  as  to  hinder  the  reduction  of  the 

*  We  are  told  that,  in  consequence  of  improvements  in  drug  mills,  the  loss  in  powder- 
ing is  less  than  formerly ;  and  what  occurs  is  due  mainly  to  the  loss -of  moisture  In  drying 
previously  to  the  pulverization.  We  refer  for  a  table  giving  the  percentage  of  loss  in 
powdering,  of  many  medicines,  prepared  by  Mr.  Thos.  J.  Covell,  of  Brooklyn,  New 
York,  to  the  Am.  Journ.  of  Pharm.  (March,  1867,  p.  116). — Noteto  the  thirteenth  edition. 
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coarser.  At  this  point  the  sieve  should  be  brought  into  requisition.  Sieotig 
for  po\vdt'r.s  arc  coustructed  of  woven  brass  wire,  and  rtillc  cloth  (bolting  cloth). 
The  bent  arran^^oineiit  for  the  apothecary's  use  is  that  known  as  the  box  or 
drum  sieve,  beinjf  cylindrical,  with  a  cover  above,  and  a  receptacle  below  for 
the  powder.  After  introducing  the  contents  of  the  ni<irtar,  a  jerking  circular 
motion  should  be  given  to  the  sieve,  without  much  jarring,  so  that  none  but 
the  Quest  particles  may  pass.  The  coarser  portion  should  then  be  returned  to 
the  mortar  to  be  again  acted  on.  A  set  of  simple  sieves,  formed  by  tacking 
pieces  of  woven  wire,  with  meshes  varying  from  the  sixtieth  to  the  fourth  of 
an  inch,  to  sipiare  wooden  frames,  should  bo  provided  to  prepare  drugs  for 
percolation  and  other  modes  of  solution.  When  the  quantity  of  material  to  be 
sifted  is  large,  recourse  may  be  advantageously  had  to  Harrises  patent  sieoe, 
which  has  the  merits  of  the  drum  sieve,  with  great  facility  of  use.  (See  Am. 
Journ.  of  Pharin.,  xxv.  31.)  A  figure  of  this  instrument  is  given  in  the  margin 
of  the  preceding  page. 

Orinditig.  The  hand-mill  is  exceedingly  useful  for  the  coarse  comminution  of 
drugs,  e.-*pecially  of  those  which,  from  their  acrimony,  may  annoy  the  operator 
in  the  process  of  contusion.  Sioifl^s  drug  mill  is  one  of  the  most  useful  and 
manageable  of  the  kind.  It  does  not  answer  well  for  fibrous  drugs  like  slip- 
pery elm  and  sarsaparilla,  unless  sliced  transversely  in  short  sections. 

Trituration  is  the  effect  produced 
where  a  circular  motion,  accompanied 
by  pressure,  is  communicated  to  the 
pestle  ;  and  is  applied  most  generally 
to  friable  substances,  or  to  powders 
obtained  by  other  means,  with  a  view 
to  their  further  and  more  regular  com- 
minution. The  operation  is  accele- 
rated by  alternately  increasing  and 
diminishing  the  circular  movements,  so 
as  to  bring  the  pestle  in  contact  with 
all  parts  of  the  surface  of  the  mortar. 
Dover's  powder  and  red  oxide  of  mer- 
cury are  instances  requiring  this  opera- 
tion; and  in  prescriptions  for  powders, 
where  different  substances  of  variable 
molecular  condition  are  a.ssociated,  this( 
process  is  employed  to  bring  them  to  a 
uniform  state  of  division. 

Levigation,  or  porphyrizaiion  as  it 
was  formerly  called,  is  a  kind  of  trituration  effected  between  the  flat  surfaces  of 
a  slab  and  muller.  As  the  surfaces  are  equidistant  at  all  parts,  a  substance,  sub- 
jected to  their  action,  has  its  particles  more  uniformly  divided  than  between  the 
.surfaces  of  a  mortar  and  pestle.  It  is  usual  to  moisten  the  powder  with  water  or 
alcohol  (in  which  it  should  be  insoluble)  so  as  to  bring  it  to  a  pasty  consistence. 
The  slab  and  muller  are  made  of  glass,  porphyry,  Wedgwood  ware,  or  marble. 

Elutriation  bears  the  same  relation  to  trituration  and  levigation  that  sifting 
does  to  contusion.  It  consists  in  agitating  a  powder,  obtained  by  those  pro- 
cesses, in  a  large  quantity  of  water,  allowing  the  coarser  particles  to  subside,  and 
pouring  off  the  supernatant  liquid,  holding  the  finer  particles  in  suspension,  that 
they  may  settle  separately.  The  pasty  thick  mass,  left  when  the  clear  liquid  is 
decanted,  is  put  into  a  funnel,  and  dropped  in  small  portions  on  a  chalk  stone 
so  as  to  form  small  conical  masses.  The  fineness  of  the  powder  depends  on  its 
specific  gravity,  and  on  the  length  of  time  which  elapses  before  the  liquid  from 
which  it  subsides  is  drawn  off. 

Various  means  are  used  to  facilitate  powdering.  All  vegetable  substances 
must  be  carefully  and  thoroughly  dried.  No  part  of  the  business  of  the  povv- 
derer  requires  more  care  than  this,e8pecially  in  relation  to  substances  which  owe 
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their  activity  to  volatile  principles.  The  heat  derived  from  steam,  regulated 
below  100°  for  aromatic  substances,  and  below  140°  for  others  not  injured 
thereby,  is  the  most  appropriate.  Resins,  gum-resins,  and  gums  must  be  pow- 
dered in  cold  frosty  weather.  Tragacanth  and  nux  vomica  must  be  dried  by  a 
stove  heat,  and  powdered  while  hot.  The  fibrous  roots,  as  liquorice  and  marsh- 
mallow,  should  be  previously  cut  into  thin  transverse  slices.  Agaric  is  to  bo 
beaten  into  a  paste  with  water,  then  dried,  and  triturated.  Cloves  and  the  aro- 
matic seeds  may  be  ground  in  a  hand-mill,  and  afterwards  triturated.  Squill 
and  colocynth,  the  comminution  of  which  is  sometimes  aided  by  soaking  them 
in  mucilage  of  tragacanth  and  then  drying,  are  best  powdered  in  a  dry  atmo- 
sphere, after  having  been  thoroughly  dried  by  a  stove  heat.  Camphor  requires 
the  addition  of  a  few  drops  of  alcohol.  The  efflorescent  salts  may  be  obtained 
in  the  state  of  fine  powder  by  exsiccation  ;  and  those  which  are  insoluble  in 
alcohol  may  be  precipitated  by  it,  in  impalpable  powder,  from  their  aqueous 
solutions.  Vanilla,  mace,  and  other  oily  aromatic  substances,  may  be  rubbed  to 
powder  with  sugar;  magnesia  and  white  lead,  by  friction  on  a  wire  sieve. 

Care  should  be  taken,  in  powdei-ing.  to  separate  previously  the  inert  portions 
and  impurities,  and  to  mix  intimately  the  whole  of  the  powder  which  is  reserved 
for  use.  The  central  woody  fibre  of  ipecacuanha  and  of  other  roots,  the  virtues 
of  which  reside  in  the  bark,  is  to  be  rejected.  The  first  portions  of  those  barks 
to  which  lichens  and  the  dead  epidermis  adhere,  are  inert;  as  are  also  the  last 
particles  of  the  fibrous  roots  and  barks. 

Ivory,  horn,  nux  vomica,  wood,  and  iron  are  prepared  for  pharmaceutic  pur- 
poses by  filing  and  rasping;  guaiacum  wood  and  quassia  by  turning  in  a  lathe; 
roots,  stalks,  and  dried  herbaceous  plants  by  cutting  with  a  large  pair  of  shears, 
or  with  a  large  knife,  fixed  in  a  frame  at  one  end,  and  furnished  with  a  long 
handle  at  the  other.  Tin  and  zinc  are  granulated  by  melting  them,  and  strongly 
agitating  while  they  are  cooling ;  and  carbonate  of  potassa,  by  stirring  with  an 
iron  rod  the  concentrated  solution  as  it  concretes.  Earthy  insoluble  substances 
are  conveniently  reduced  to  powder  by  levigation. 

Powders,  as  obtained  by  levigation,  elutriation,  precipitation,  &c.,  often  re- 
quire to  be  dried.  The  process  of  drying  may  generally  be  effected  by  exposure 
to  a  dry  air,  aided  or  not  by  a  moderate  heat;  but  it  is  much  facilitated  by  the 
action  of  absorbent  substances,  such  as  bibulous  or  unsized  paper,  porous  bricks, 
&c.  A  convenient  method  is  to  spread  the  powder  on  brick-tiles,  covered  with 
a  double  layer  of  bibulous  paper. 

Separation  of  Mixed  Substances.  Various  mechanical  operations  for  this 
purpose  are  resorted  to  in  practical  pharmacy.  Some  of  these  relate  to  the  sepa- 
ration of  solids  from  liquids,  others  to  that  of  one  liquid  from  another. 

Separation  of  Solids  from  Liquids.  This  includes  the  processes  of  decanta- 
tion, filtration,  percolation,  straining,  expression,  clarification,  &c. 

Decantation.  Solids  may  be  separated  from  liquids,  when  there  exists  no 
chemical  action  between  them,  by  being  allowed  to  subside.  The  supernatant 
liquid  may  then  be  carefully  poured  off';  or  it  may  be  drawn  off"  by  a  syphon,  or 
separated  by  filtering.  The  last  operation,  or  expression  by  a  stronger  force,  is 
necessary  to  separate  the  whole  of  the  liquid;  but  decantation  should  always 
be  employed  when  appropriate,  as  much  time  is  thus  saved  in  filtering. 

Jars  larger  at  bottom  than  at  the  top,  and  furnished  with  a  lip  for  pouring, 
called  precipitating  jars,  are  sold  in  the  shops,  and  are  proper  for  decantation, 
precipitation,  and  the  receiving  of  filtering  liquids.  When  the  decanted  liquid 
is  the  object  of  the  process,  and  the  powder  subsides  very  slowly,  the  precipita- 
tion may  be  greatly  hastened  by  the  addition  of  a  small  quantity  of  solution  of 
gelatin.  Decantation  by  pouring  is  facilitated  by  holding  vertically  against  the 
lip  a  glass  rod,  which  attracts  and  directs  the  current,  and  prevents  it  from  run- 
ning down  the  sides  of  the  vessel.  The  syphon  is  a  tube  bent  like  the  letter  U, 
having  one  limb  longer  than  the  other.  When  it  is  filled  with  liquid,  and  the 
shorter  end  is  inserted  in  the  fluid  to  be  decanted, a  current  is  established  towards 
the  longer  limb,  owing  to  the  greater  weight  of  its  contents,  and  continues  as 
Jong  as  the  shorter  limb  is  kept  below  the  surface  of  the  liquid. 
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Filtration  coosista  in  pouring  a  mixturo  of  Holid  and  liquid  matter  on  a  porous 
surfacMi,  ciillod  u  filter  or  struintT,  wliieli  udniitH  of  the  puHsage  of  the  Huid  only, 
and  is  de.si^tiud  either  to  clarify  tlio  liquid,  or  to  beparate  the  solid  from  the 
associated  liquid  by  washing  and  drainin;^. 

Fillers  or  strainers  aro  made  of  unsized  paper,  mnslin,  linen,  or  woollen  cloth, 
charcoal,  glass,  and  sand.  The  apothecary  should  l)e  provided  with  several  kinds 
of  filtering  paper,  one  of  which  should  bo  white  and  free  from  matter  soluble 
in  dilute  acids,  especially  oxides  of  iron.  A  charcoal  Jitter iiuj  paper  is  now 
made,  which  serves  ihe  double  purpose  of  clarifying  and  decolorizing  liquids. 
It  is  prepared  either  by  incorporating  powdered  animal  charcoal  with  the  pulp 
out  of  which  the  paper  is  made,  or  placing  it,  in  the  process  of  manufacture, 
between  two  layers  of  the  pulp.  As  the  cliarcoal  diminishes  the  cohesion  of  the 
paper,  a  sheet  of  gauze  is  inserted  in  each  piece,  or  in  the  centre  of  each  piece, 
when  used  as  a  filter,  in  order  to  give  it  strength  at  the  apex  when  folded.  {Am. 
Jourti.  of  Phann  ,\KK.  bS^.)  Paper  filters  are  plain  or  jilaited.  The  plain 
filter  is  made  by  folding  a  square  piece  of  paper  twice,  so  as  to  bring  the  four 
corners  together,  and  then  separating  one  of  the  layers  from  the  other  three  so 
as  to  form  a  hollow  cone,  which  is  inserted  in  a  funnel.  Such  filters  are  best  for 
precipitates ;  but,  when  rapid  filtration  is  required,  the  plaited  filter,  by  present- 
ing a  much  greater  extent  of  surface,  and  numerous  channels  for  the  descent 
of  the  liquid,  is  to  be  preferred.  The  paper  is  folded 
into  32  triangular  surfaces,  all  the  points  meeting  in 
the  centre,  and  the  edge  presenting  a  zigzag  outline 
as  in  the  figure.  In  some  cases  it  may  be  necessary 
to  place  a  small  cone  of  the  same  material  outside  of 
the  large  one  to  strengthen  it.  Paper  manufactured 
for  filtering  should  be  made  in  .square,  instead  of  ob- 
long sheets,  as  much  waste  might  be  thus  prevented. 
Paper  in  a  circular  form,  and  of  various  sizes,  pre- 
pared expressly  for  filtering,  is  now  imported  from 
France.  VVhen  the  liquid  is  too  viscid  to  pass  readily 
through  paper,  a  cotton  or  woollen  bag  of  a.  conical  shape  may  be  used.  Cotton 
flannel  with  a  thick  nap  is  well  suited  for  syrups.  Acids  may  be  filtered  through 
a  layer  of  fine  siliceous  sand,  supported  in  the  neck  of  a  glass  funnel  by  pieces 
of  glass  gradually  decreasing  in  size.  M.  Boettger,  having  noticed  tliatpyro.xylin 
is  attacked  only  by  ethereal  liquids,  proposes 
to  employ  it  in  the  filtration  of  corrosive  li- 
quids, such  as  the  strong  acids,  concentrated 
solution  of  permanganate  of  potassa,  &c.  The 
pyroxylin  is  introduced  in  the  form  of  a  plug 
at  the  neck  of  the  funnel.  (Journ.  de  Pharm., 
Juin,  1860,  p.  472.)  Castor  oil,  syrups,  and 
oxymels  may  be  filtered  through  coarse  paper, 
made  entirely  of  woollen  shreds ;  but  the  best 
material  for  fixed  oils  is  hatter's  felt,  in  the 
conicaWform  in  which  it  is  prepared  in  the 
making  of  hats.  This  may  be  attached  to  a 
tin  ring,  and  suspended  over  a  suitable  vessel. 
Melted  fats,  resins,  wax,  and  plasters  may  be 
strained  through  muslin  stretched  over  a 
square  frame,  or  a  hoop.  Hair  cloth  or  wire 
gauze  is  better  suited  for  plasters  than  muslin. 
Small  sieves  of  fine  bolting  cloth  serve  for  straining  emulsions,  decoctions, 
and  infusions  ;  and  a  temporary  strainer  of  this  kind  may  be  made  by  fastening 
a  piece  of  muslin  between  the  upper  and  lower  parts  of  a  common  wooden 
pill  box,  and  then  cutting  off  the  ends  so  as  to  leave  the  rim  only  of  the  box 
around  the  muslin.  The  filtration  of  viscid  substances  is  facilitated  by  heat. 
Filtration  through  bone-black  is  practised  for  muddy  or  dark  coloured  liquids. 
Much  inconvenience  is  often  experienced  in  the  filtration  of  hot  saturated  saline 
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solutions,  by  the  cooling  of  the  liquid,  and  consequent  crystallization  of  the 
salt,  in  the  filter  and  neck  of  the  funnel.  To  obviate  this,  the  tin  ajiparatus 
represented  in  the  wood-cut  on  the  preceding-  page  was  contrived  by  Dr.  Hare. 
The  vessel  is  filled  with  hot  water,  which  is  kept  at  a  boiling  heat  by  a  spirit 

.Q  lamp  placed  under  the 

cavity  having  the 
shape  of  an  inverted 
funnel.  A  glass  funnel 
with  a  filter  is  placed 
in  the  other  cavity, 
and  the  liquid  passes 
through  rapidly.  In 
filtering  alcoholic  so- 
lutions, it  is  necessary 
to  protect  the  liquid 
from  the  flame  of  the 
lamp,  and  for  this  pur- 
pot^e  the  partition  un- 
derneath has  been  added.  No  apothecary  should  be  without  this  useful  appa- 
ratus. The  ai'rangeraent  of  Dr.  Hare  has  been  simplified  by  having  a  funnel 
with  double  sides,  as  in  the  figure,  with  a  hollow  cylindrical  projection  at  the 
lower  part,  to  which  a  spirit  lamp  heat  may  be  applied,  while  the  funnel  is  sup- 
ported on  a  lamp  stand;  the  space  between  the  sides  being  filled  with  water. 
Frames  of  various  sizes  for  holding  funnels  and  filters  will  be  found  useful. 
The  wood-cut  represents  the  one  commonly  used.  The  efflorescence  of  saline 
solutions  on  the  edge  of  the  filtering  paper  may  be  prevented  by  dipping  it  in 
melted  tallow  or  lard. 

The  filtration  of  liquids  which  are  altered  by  exposure  to  the  air  requires 
much  caution.  A  very  simple  method  of  accomplishing  it  is  to  insert  a  slender 
tube  of  glass  into  the  funnel,  long  enough  to  reach  below  the  neck,  while  the 
upper  part  is  nearly  as  high  as  the  top  of  the  funnel.  The  space  between  the 
tul)e  aud  the  neck  must  be  filled  with  bits  of  glass  and  fine  sand  so  as  to  form 
a  good  filtering  bed  ;  the  liquid  is  then  poured  in,  and  the  top  of  the  funnel 
covered  with  a  plate  of  glass.  If  this  be  luted  on,  and  the  funnel  luted  into  the 
neck  of  a  bottle,  the  process  will  be  performed  with  perfect  accuracy.  Another 
way  of  performing  this  operation,  in  relation  both  to  liquors  altered  by  the  car- 
bonic acid  of  the  air,  and  to  those  which  are  very  volatile,  as  ethereal  and 
ammoniacal  solutions,  consists  in  covering  the  funnel  with  a  sheet  of  tin-foil, 
or  moist  bladder,  and  putting  a  small  tube  within  and  against  the  side  of  the 
funnel,  extending  nearly  to  the  top,  so  as  to  form  a  communication  between  the 
atmosphere  of  the  receptacle  and  that  of  the  funnel.  By  such  an  arrangement 
ordinary  filtering  through  ^aper  can  be  conducted  with  perfect  success  with 
ether  or  solution  of  ammonia.  The  filtration  of  large  quantities  of  liquids  is 
facilitated  by  having  a  self-supplying  apparatus,  so  that  the  level  of  liquid  in 
the  filter  may  be  constant.  This  is  effected  by  inserting  a  tube,  with  a  bore  of 
a  quarter  of  an  inch,  through  the  cork  of  a  large  bottle  containing  tht  liquid 
to  be  filtered,  and  supporting  the  bottle  in  an  inverted  position  over  the  filter, 
as  at  page  933,  so  that  the  tube  shall  dip  slightly  below  the  surface  of  the 
liquid.  As  this  descends,  its  place  is  supplied  from  the  bottle  above.  Another 
arrangement,  in  which  a  syphon  is  used,  is  figured  in  page  920.* 

In  filtering  in  the  ordinary  method,  much  embarrassment  is  often  experienced, 
especially  with  viscid  substances,  such  as  fixed  oils,  in  consequence  of  the  col- 
lection of  the  solid  matters  at  the  bottom  of  the  funnel,  ofl'ering  a  constantly 
increasing  impediment  to  the  passage  of  the  liquid.  This  is  obviated  by  filter- 
ing upwards.  Some  years  since.  Professor  Procter  contrived  an  instrument  for 
this  purpose;  and  more  recently  a  very  ingenious  apparatus  has  been  invented 

*  For  the  figure  and  description  of  an  apparatus  for  continuous  filtration,  applicable 
also,  with  some  modification,  to  the  washing  of  precipitatefs,  see  a  paper,  by  Mr.  Henry  B. 
Brady,  in  the  Pharmaceutical  Journal  and  T)-ansactlons  (Oct.  1868,  p.  216). 


PART  n. 


Filtration  upwards. — Expression. 


919 


'  e 


by  Mr.  Wm.  II.  Warner,  which  combines  the  advantage  of  upward  Qltratiuu, 
with  that  of  applying  huat  to  tuaintain  a  due  deforce 
of  fluidity  in  the  liquid  filUired;  l)oth  very  desirable 
objects  in  the  filtration  of  fixed  oilw.  A  wood-cut  is 
given  in  the  margin,  copied  from  that  of  Mr.  War- 
ner, in  the  American  Journal  of  Pharmacy  (Jan. 
1861,  p.  13).  The  inBtrument  conBists  eHsentially  of 
two  cylindrical  vosgela  of  tinned  iron,  one  placed  on 
the  top  of  the  other;  the  upper  one  (A)  about  22, 
the  lower  (B)  IH  inches  in  height,  and  both  about  10 
inches  in  diameter.  The  two  communicate  by  means 
of  a  tube  (rf)  proceeding,  on  the  outside,  from  near 
the  bottom  of  the  upper  vessel,  and  entering  through 
the  side  of  the  under  one  near  the  bottom,  into  a  com- 
partment, separated  from  the  upper  portion  of  the 
vessel  by  a  diaphragm  formed  of  hatter's  felt.  This 
is  secured,  at  its  circumference,  between  a  project- 
ing ledge  of  tinned  iron  soldered  to  the  sides  of  the 
vessel,  and  a  ring  of  the  same  material  fastened  to  it 
by  screws.  The  tube  is  made  in  two  pieces  so  as  to 
allow  the  vessels  to  be  separated,  and  is  provided 
with  a  stop-cock  (c)  near  the  top.  The  lower  ves- 
sel has  an  outlet  (/)  near  the  bottom  of  its  upper 
compartment,  which  is  also  provided  with  a  stop- 
cock. When  the  instrument  is  used,  the  oil  is  intro- 
duced into  the  upper  instrument  at  top,  where  it  is 
furnished  with  a  lid,  and  tiie  stop-cock  of  the  tube  is 
opened,  so  that  the  liquid  shall  pass  through  the  tube 
into  the  lower  compartment  of  the  lower  vessel.  By 
the  pressure  of  the  column  of  liquid  it  is  thus  forced 
upward  against  the  diaphragm  of  felt,  which,  being  porous,  allows  its  passage 
through  into  the  upper  compartment,  where  the  clarified  liquid  accumulates, 
and  whence  it  may  be  drawn  off  through  the  lower  stop-cock.  The  instrument 
may  be  placed  upon  a  stove,  in  order  to  maintain  such  a  heat  as  may  be  deemed 
advisable.  The  filtered  liquid  should  be  drawn  off  occasionally,  so  as  not  to 
interfere  with  the  passage  of  additional  portions  through  the  felt. 

A  simple  apparatus  for  hastening  filtration  has  been  proposed  by  Dr.  Picard, 
consisting  of  a  precisely  conical  funnel,  connected,  by  means  of  an  elastic  joint, 
with  a  glass  tube  not  more  than  a  foot  in  length,  and  straight  except  near  its 
upper  end,  where  it  makes  a  complete  turn  upon  itself,  the  effect  of  which  is 
to  act  as  an  aspirator,  and  hasten  the  movement  of  the  fluid  through  the  tube. 
It  is  important  that  the  filtering  paper  should  lie,  wetted,  in  close  contact  with 
the  glass,  so  as  not  to  admit  a  bubble  of  air  between  them.  The  rate  of  filtra- 
tion is  said  to  be  thus  accelerated,  so  as  to  be  ten  or  twelve  times  more  rapid 
than  when  an  unbent  tube  is  used.  {Chemical  News,  J&n.  12,  1866,  p.  23.)* 

Expression  is  required  to  separate  the  last  portions  of  tinctures  and  infusions 
from  the  dregs.  A  screw-press  is  used  for  this  purpose.  The  substance  to  be 
pressed  is  put  into  a  cylinder  of  strong  sheet  tin,  the  sides  of  which  are  pierced 
with  small  holes.  This  is  placed  on  a  square  tray  of  tin  having  a  lip  for  pour- 
ing. A  block  of  wood,  which  fits  into  the  cylinder  like  a  piston,  is  placed  on  the 
top,  and  the  whole  is  put  under  the  screw-press,  the  pressure  of  which  is  gradu- 
ally brought  to  bear  upon  it. 

This  press  is  to  be  used  for  expressing  the  juices  of  fresh  plants,  which  must 

*  For  a  description,  with  figures,  of  an  apparatus  invented  by  Mr.  A.  B.  Spencer,  of 
Hoche.ster,  N.  Y.,  intended  to  facilitate  filtration,  on  a  small  scale,  by  the  proauction  of 
a  partial  vacuum  in  the  receiving  vessel,  thus  bringing  atmospheric  pressure  to  bear  ou 
the  passing  fluid,  see  a  paper  by  Mr.  Ed.  Parrish,  in  the  American  Joumcd  of  Pkarmaey, 
March,  1866,  p.  107;  from  the  Proceedings  of  the  Am.  Pharm.  Aaaociation,  A.  D.  1866. 
{Note  to  the  thirteenth  edition.) 
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be  previously  well  beaten  in  a  mortar,  water  being  added  to  those  which  are 
hard  and  dry.  The  juices  of  succulent  fruits,  as  strawberries,  raspberries,  &c., 
are  most  advantageously  extracted  by  filling  several  strong  flannel  bags  about 
two-thirds  full,  without  bruising  them,  laying  these  in  a  pile  on  a  tray,  placing 
a  strong  block  over  the  whole,  and  gradually  bringing  the  press  to  bear  upon 
them.  The  expressed  oils  are  obtained  by  bruising  the  seeds  which  contain 
them,  and  enclosing  the  bruised  mass  in  strong  bags,  which  are  placed  in  a  firm 
hollow  frame,  and  subjected  to  strong  sudden  pressure  by  driving  up  a  wedge. 
Expressed  oils  are  clarified  from  mucilage  by  boiling  them  with  water. 

A  small  hydraulic  press  has  been  constructed,  in  which  oil  is  used  instead  of 
water,  so  as  to  avoid  the  breaking  of  the  instrument  that  might  result  from  the 
freezing  of  the  water  in  winter.  (See  Proceed,  of  the  Am.  Pharm.  Assoc,  1864.) 
The  clarification  of  liquids  may  be  effected  by  the  addition  of  some  coagula- 
ble  substance,  such  as  milk  or  an  aqueous  solution  of  ichthyocolla.  The  white 
of  an  e^^  beaten  up  with  water  will  coagulate  with  a  gentle  heat,  and  clarify  any 
liquid  with  which  it  is  mixed.  The  vegetable  acids  will  clarify  many  of  the  ex- 
pressed juices;  and  the  juice  of  sour  cherries  will  cause  the  complete  separa- 
tion of  the  pectin  of  currant  and  raspberry  juice,  so  as  to  fit  them  for  syrups. 
Pi'ecipitation  is  sometimes  mechanical,  as  in  the  levigating  and  elutriating 
of  chalk,  and  sometimes  chemical,  as  in  the  preparation  of  the  precipitated 
carbonate  of  lime  by  decomposing  chloride  of  calcium.  When  a  precipitant  is 
directed  to  be  added  until  no  further  precipitation  takes  place,  the  fact  may  be 
ascertained  by  taking  a  drop  of  the  liquid  on  a  glass  plate,  and  trying  it  with 
the  precipitant.  The  formation  of  a  precipitate  is  often  much  assisted  by  agi- 
tation, or  by  heat.  The  separation  of  the  supernatant  liquid  from  the  precipitate 
is  most  etfectually  accomplished  by  means  of  a  syphon.  When  the  liquid  is  a 
saline  solution,  it  is  necessary  to  wash  the  precipitate  until  the  water  exhibits  no 
trace  of  the  salt.  In  doing  this,  great  care  must  be  taken  to  select  the  purest 
and  clearest  water,  and  the  ultimate  drying  of  the  precipitate  must  be  performed 
in  a  filter,  or  on  a  porous  stone, 

r  ■    |N  The  apparatus  figured  in  the  margin  is  very  con- 

tjHk  venient  for  procuring  a  constant  and  gentle  stream 

fr"^  of  water,  in  washing  precipitates,  and  in  clearing 

(^\i^^  crystals  of  the  impurities  of  their  mother-water.    It 

consists  of  a  syphon  having  legs  of  equal  length, 

one  of  which  is  inserted  in  an  air-tight  bottle  nearly 

filled  with  water,  and  the  other  dips  into  the  funnel. 

A  straight  open  tube  is  also  inserted  in  the  bottle, 

the  lower  end  of  which  is  about  half  an  inch  or  an 

inch  above  the  end  of  the  syphon.  It  is  obvious  that 

the  water  will  run  from  the  syphon  no  longer  than 

till  the  water  in  the  funnel  is  level  with  the  end  of  the 

straight  tube.  The  same  effect  may  be  produced  by  using  an  inverted  bottle  and 

tube,  as  figured  in  page  933. 

Sejoaration  of  Liquids.  Liquids  which 
have  no  chemical  affinity,  and  differ  in 
specific   gravity,  may  be  separated  by 
allowing  them  to  remain  at  rest  in  the 
separating  funnel  represented  in  the  an- 
nexed figure,  and  then  drawing  off  the 
heavier  fluid.  Another  very  convenient 
method  of  separating  fluids  is  by  means 
of  the  sejyaratory  figured  in  the  wood- 
cut in  the  margin.  The  last  drops  of  the 
heavier  fluid  may  be  drawn  off"  by  means 
of  this  instrument. 
Application  of  Heat.  The  most  efficient  and  economical  means  of  obtaining 
heat  is  a  subject  of  great  importance  to  the  pharmaceutist,  on  account  of  the 
variety  of  processes  in  which  it  is  required. 
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With  the  Hmall/Mr/jac't!«,  which  are  now  made  of  fire-clay,  of  various  puttcrus 
and  sizi'M,  ulinust  all  the  oiierutiuiiij  of  the  luhoratory  which  require  heut  can  be 

{)crfornie(l.  The  fuel  used  \h  churcoul,  ullhough  anthracite  will  burn  in  ihoMe  of  a 
arger  size, and  is  to  be  preferred  where  a  uniform  heat  itt  necessary 
for  several  hours.  The  apothecary  should  be  provided  with  a  com- 
plete set  of  these  useful  utensils,  including  one  with  a  dome  for 
a  reverberatory  furnace,  liy  adding  a  pipe  several  feet  in  length 
to  thi.s,  and  urging  the  lire  with  a  pair  of  double  bellows,  the  heat 
may  be  raised  to  that  of  an  air  furnace.  A  small  pipe  of  sheet 
iron  with  a  cone  at  the  lower  end,  as  in  the  figure,  to  fit  on  the 
furnace,  will  be  found  an  e.vcellent  means  of  obtaining  an  intense 
heat  in  those  of  the  smallest  size.  For  operations  on  a  smaller 
scale,  a  convenient  means  of  obtaining  beat  is  by  alcohol  lamps. 
Alcohol  burns  without  smoke  or  smell,  and  is  on  every  account, 
except  its  price,  preferable  to  oil  as  a  fuel.  The  figures  beneath 
represent  the  usual  forms  of  spirit  lamps.  The  larger  one  will 
be  found  very  useful  in  beating  spatulas  for  spreading  plas- 
ters. 

Gas  burners  afford  a  yet  more  eligible  and  economical  means 
of  applying  heat  than  alcohol  lamps.  When  coal  gas  is  mixed 
with  a  due  proportion  of  atmospheric  air  before  ignition,  it  burns 
with  a  bluish  fiame,  and  produces  but  little  if  any  smoke.  The  gas  burner  con- 
sists of  a  cylinder  of  sheet  or 
tinned  iron  from  2  to  4  inches 
in  diameter,  and  6  or  8  inches 
long,  open  at  the  inferior  end, 
while  the  upper  end,  which  is 
slightly  flared,  is  covered  with 
a  piece  of  number  40  or  50 
brass  wire-gauze,  fastened  on 
with  wire.  This  burner  is  sup- 
ported vertically  over  an  ordinary  gas  jet  in  any  convenient  position,  and  the 
gas,  on  being  allowed  to  issue  into  it,  rises  from 
its  superior  levity,  mixes  with  the  air,  and  is 
ignited  by  means  of  a  taper  above  the  gauze. 
The  heat  can  be  managed  by  regulating  the 
flow  of  gas,  and  by  using  burners  of  differ- 
ent sizes.  The  left  of  the  two  figures  in  the 
margin  exhibits  this  arrangement.  That  on 
the  right,  in  which  a  tube  conveying  gas  (a) 
enters  the  cylinder  horizontally  while  the  air 
passes  in  at  6  below,  is  an  arrangement  sug- 
gested by  Dr.  Bridges,  and  may  be  adapted  to 
the  common  bat-wing  or  fish-tail  gas  burner. 
Bunsen^s  gas  burner,  with  Griffin's  viodi- 
Jications,'m  a  very  convenient  instrument,  now 
much  used.  The  simple  burner  consists  of  a 
tube  (6,  fig.  1),  screwed  into  the  top  of  a 
metallic  stand  (a,  fig.  1),  containing  a  small  chamber,  which  is  provided  with 


four  lateral  openings  for  the  admission  of  air.  Beneath  these 
openings  a  gas  tube  enters  the  chamber,  ending  in  a  small  jet 
tube  in  its  axis,  so  that  the  gas  is  made  to  mix  thoroughly 
with  the  atmospheric  air  entering  through  the  orifices,  before 
it  reaches  the  mouth  of  the  burner,  thus  ensuring  a  more  thor- 
ough combustion  and  a  stronger  heat.  One  of  the  modifi- 
cations of  the  simple  burner  is  a  cap  of  brass,  shaped  like  a 
truncated  cone  (c,  fig.  1),  with  four  lateral  perforations,  which 
fits  around  the  chamber  (a),  and  rotates  about  it,  so  as  to  close 


Fig.  1. 
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or  open  its  orifices  at  will,  and  thus  regulate  the  flame.  Another  modification 
is  a  cylindrical  cap  of  brass,  to  be  fitted  to  the  top  of  the  tube,  perforated  with 
numerous  small  holes  at  its  circumference,  and  having  at  the  top  either  a  few 
small  holes  {d,  fig.  1),  or  one  large  opening  in  the  centre,  furnished  with  a  slid- 
ing valve  by  which  it  may  be  opened  or  closed  at  pleasure  (6,  fig.  2).  The 
burner  is  represented  in  action  by  fig.  2 ;  at  &,  with  the  flame  issuing  from  the 
central  opening  at  the  top,  and  at  a  with  this  opening  closed,  and  the  burning 
gas  escaping  at  the  lateral  orifices;  the  former  being  adapted  to  produce  a  con- 
centrated heat,  as  for  igniting  crucibles,  the  latter  for  a  more  diffused  heat,  as  in 


Pig.  3. 


Fig.  4. 


evaporation.  Fig.  3  represents  the  burner  surrounded  by  a  sheet-iron  cylinder, 
supported  on  three  legs,  and  provided  at  top  with  three  short  arms,  for  the  sup- 
port of  the  vessel  to  be  heated.  Within  this  is  a  cylinder  of  fire-clay,  which  serves 
to  confine  the  heat.  The  whole  forms  a  small  furnace,  a  section  of  which  is  ex- 
hibited in  fig.  4,  in  which  the  position  of  the  burner  is  shown  within  the  cylinder. 
(See  Am.  Journ.  of  Pharm.,  Jan.  1862,  p.  46.)* 

Warren^s  laboratory  safety  lamp  is  another  instrument  meriting  a  brief  no- 
tice. It  is  intended  to  protect  from  danger  of 
fire,  in  distilling  ether  and  other  inflammable 
liquids.  It  consists  of  a  truncated  cone  of  sheet 
iron,  6  inches  in  diameter  at  bottom  by  4  at  top, 
and  5-5  inches  high,  with  a  top  and  bottom  of 
No.  50  brass  wire-gauze,  held  in  place  by  mov- 
able brass  rings,  as  at  a  a.  An  opening  (6)  in 
the  side,  which  may  be  closed  with  a  cork, 
serves  for  applying  a  match.  Another  open- 
ing (c)  admits  the  entrance  of  a  piece  of  gas 
pipe,  which  then  forms  a  horizontal  ring  in  the 
centre  of  the  instrument,  3-5  inches  below  the 
upper  gauze.  This  is  provided  on  the  upper 
surface  with  small  holes  for  the  escape  of  gas. 
When  used  as  a  safety  lamp,  the  gas  is  to  be 
lighted  within,  and  the  flame  will  be  confined  by 
the  gauze ;  when  for  ordinary  purposes,  the  gas  may  be  lighted  above  the  upper 
gauze.  The  air  for  combustion  is  supplied  through  the  lower  gauze.  The  notched 
rod  at  the  side  is  for  the  support  of  retorts,  tubes,  &c.  (See  Am.  Journ.  of 
Pharm.,  May,  1862,  p.  218.) 

For  supporting  the  substance  to  be  heated,  iron  tripods,  of  various  heights 
and  sizes,  must  be  provided.  These  should  be  furnished  with  sets  of  concen- 
tric rings,  as  in  the  figure,  for  vessels  of  different  sizes.  A  very  convenient 
support  is  the  stand  and  ring  figured  in  the  wood-cut,  which  will  answer  for 

*  We  are  informed  that  these  furnaces  have  been  made  for  sale  by  Messrs.  Bullock  & 
Crenshaw,  Philadelphia. 
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H  H|>irit  lamp,  or  for  a  small  Turnace  made  from  a  black  lead  crucible,  om  in  the 
tifj^iire. 

The  temperature  required  for  fusion  in  phar- 
macruutic  processes  seldom  exceeds  a  red  heat ; 
and  the  vessels  used  are  crucibles  of  silver,  pla- 
tinum, porcelain,  Wedgwood  ware,  black  lead, 
ami  lire-clay  (}[essian  crucibles).  Silver  is  used 
for  the  fusion  of  potassa, 
porcelain  for  nitrate  of 
silver,  and  black  lead 
and  Hessian  crucibles 
for  the  metals,  glass  of 
antimony,  sulphuret  of 
potassium,  and  the  ordi- 
nary operations  which 
require  a  great  heat. 
They  are  severally  lia- 
ble to  objections;  silver 
fuses  too  readily ;  ])la- 
tinum  is  very  costly; 
porcelain  and  Wedgwood  ware  do  not  bear  sudden  changes  of  temperature;  black 
lead,  which  bears  these  changes,  is  destroyed  by  saline  substances,and  burns  in  a 
current  of  air ;  and  the  Hessian  crucibles  are  so  porous  as  to  absorb  and  waste 
much  of  the  fused  substance.  The  crucible  should  be  covered  with  a  lid  or  an 
inverted  crucible,  and  should  be  supported  at  a  little  distance  from  the  bottom 
of  the  grate,  and  surrounded  and  covered  with  ignited  coals. 

Liquefaction  is  performed  in  open  earthen,  copper,  or  iron  vessels,  and  care 
must  be  taken  not  to  raise  the  heat  so  as  to  char  or  inflame  the  substance. 

A  sand-bath  is  an  indispensable  part  of  the  pharmaceutic  apparatus.  It  is 
usually  an  iron  pot,  or  a  shallow  vessel  of  sheet  iron,  capable  of  holding  .sand  to 
the  depth  of  four  or  six  inches.  It  serves  to  regulate  the  action  of  the  heat  on 
vessels  which  do  not  bear  a  rapid  change  of  temperature.  It  is  sometimes  heated 
to  a  red  heat,  as  in  preparing  the  mineral  acids,  though  more  frequently  used 
for  the  evaporation  of  saline  solutions  and  vegetable  juices. 

Evaporation  is  one  of  the  most  important  operations  of  the  pharmaceutical 
laboratory,  and  on  its  proper  management  depends  the  value  of  a  large  number 
of  preparations.  The  readiness  vvitli  which  organic  matter  is  modified  by  direct 
heat,  has  cau.sed  the  invention  of  various  means  and  apparatus  to  effect  evapo- 
ration under  the  most  favourable  circumstances,  as  the  water-bath,  steam-bath, 
solution  bath,  vacuum  pans,  &c. 

The  water-bath  is  to  be  used  in  all  cases  where  a  heat  above  that  of  boiling 
waterwould  be  injurious.  Aooavenient  one  consists  of  two  copper  vessels,  the 
upper  one  of  which  is  well  tinned.  It  is  still  more  convenient  to  have  the  water- 
bath  constructed  as  a  hollow  vessel,  with  one  opening 
at  the  top  for  the  escape  of  steam  and  for  the  intro- 
duction of  the  water,  as  in  the  figure.  By  inserting 
a  cork  in  the  aperture,  the  contents  of  the  inner  ves- 
sel may  be  poured  out,  as  from  a  dish,  without  spill- 
ing the  water.  It  may  be  made  of  tinned  iron,  or 
preferably  of  tinned  copper.  Where  a  temperature 
above  that  of  boiling  water,  and  not  exceeding  228°, 
is  required,  the  water-bath  may  be  filled  with  glycerin, 

or  a  saturated  solution  of  Common  salt,  sulphate  of  soda,  or  chloride  of  calcium, 
the  last-mentioned  salt  permitting  a  heat  as  high  as  240°  when  desired. 

Steam-baths  are  by  far  the  most  useful  and  easily  regulated  of  the  arrange- 
ments for  indirect  heating.  When  steam  heat  is  applied  in  a  double-sided  vessel 
like  the  water-bath,  this  is  called  a  steam  jacket,  and  must  have  two  openings, 
one  for  the  ingress  of  the  steam,  the  other  for  the  exit  of  the  air,  and  for  drawing 
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offthe  condensed  water.  When  the  steam  jacket  is  strongly  made,  a  heat  of  300° 
may  be  readily  commanded.  A  more  economical  and  easily  applied  arrangement 
consists  in  placing  a  coil  of  tube  in  the  vessel  containing  the  liquid  to  be  evapo- 
rated, and  causing  a  strong  current  of  steam  to  circulate  through  it.  For  further 
remarks  on  apparatus  for  evaporation,  including  the  vacuum  pan,  see  Extracts. 
The  apothecary  should  be  provided  with  a  set  of  evaporating  vessels,  of  porce- 
lain, glazed  iron,  tinned  iron,  and  copper.  For  metallic  solutions  vessels  of  Ber- 
lin porcelain  are  the  most  useful.  In  most  cases  of  surface  evaporation,  where 
the  product  is  uncrystallizable,  the  process  should  be  hastened  by  stirring. 

Distillation  consists  in  vaporizing  a  liquid  in  one  vessel,  and  conducting  the 
vapour  into  another  vessel,  where  it  is  condensed  and  collected.  The  process  is 
used  for  separating  a  liquid  from  solid  substances  which  it  may  hold  in  solution, 
or  with  which  it  may  be  mixed;  for  separating  a  more  volatile  liquid,  as  ether 
and  alcohol,  from  one  less  so;  for  impregnating  a  liquid  with  the  volatile  prin- 
ciples of  plants  to  the  exclusion  of  other  principles,  as  in  the  preparation  of 
aromatic  spirits  and  waters;  and  for  separating,  by  means  of  aqueous  vapour, 
the  essential  oils  and  volatile  proximate  principles  of  the  vegetable  kingdom. 
When,  in  the  last  two  operations,  the  distillation  is  repeated  with  the  same  liquid 
and  a  fresh  quantity  of  the  plant,  the  operation  is  called  cohobation.  The  pro- 
cess for  separating  one  liquid  from  another  is  termed  rectification.  Distillation 
is  also  used  for  obtaining  the  volatile  products  which  result  from  the  decompo- 
sition by  heat  of  substances  of  animal  or  vegetable  origin.  The  oils  which  are 
obtained  in  this  manner  are  called  empyreumatic  oils.  Sometimes  the  result  is 
an  acid,  as  the  succinic  acid,  and  sometimes  a  volatile  alkali,  as  in  the  destructive 
distillation  of  animal  substances.  Alcohol  is  very  often  employed  as  a  mere  agent 
in  pharmaceutic  processes,  and,  after  it  has  performed  its  office  in  the  process, 
may  either  be  thrown  away  with  the  refuse  liquids,  or  separated  and  preserved 
by  distillation.  The  low  price  of  alcohol  in  this  country  had  until  recently  ren- 
dered the  former  proceeding  the  more  expedient  of  the  two;  but  alcohol  is  now 
so  much  enhanced  in  price  that  the  apothecary  will  generally  find  his  account 
in  saving  it  by  distillation. 

The  common  still  and  worm,  the  vessels  in  general  use  for  distillation,  are 
too  well  known  to  need  description.  A  convenient  still  or  alembic  for  small 
operations,  which  may  be  heated  by  a  spirit  lamp,  is  figured  in  the  wood-cut. 
The  top  of  the  head  is  kept  filled  with  cold  water  ;  and  all  escape  of  vapour  is 
prevented  by  having  an  inner  ledge  to  the  still,  and  filling  the  space  in  which 
the  head  fits  with  water.  The  condensation  of  all  the  vapour  is  secured  by 
adapting  a  worm,  or  a  long  tube,  to  the  apparatus.  The  boiler  of  this  still  may 

hold  one  or  two  gallons,  and  it  will  be  found  a  very  use- 

CT  ^^  ful  means  of  recovering  the  alcohol,  in  making  alco- 

y^    s.  holic  extracts.  It  may  easily  be  converted  into  a  water- 

y^  >^  bath,  by  fitting  on  the  top  of  the  boiler  a  vessel  of 

^— — /^^^"^^  ^   convenient  form.  These  stills  are  easily  adapted  to  the 

■"■"-^  common  cylindrical  anthracite  stoves,  used  for  heating, 

by  means  of  a  sheet-iron  collar,  through  which  the 

boiler  of  the  still  is  made  to  pass,  and  on  which  it  is 

supported. 

When  the  common  glass  retoi't  and  receiver  are  used 
I  for  the  distillation  of  liquids,  care  should  be  taken  not 

XsL~.___^I^  to  apply  the  luting  until  the  atmospheric  air  is  expelled, 

unless  the  receiver  has  a  tubulure  for  its  escape.  The 
chief  objects  to  be  aimed  at  are  to  keep  the  body  of  the  retort  hot,  and  the  neck 
and  receiver  cool.  A  hood  of  pasteboard  or  tin,  as- represented  in  the  figure, 
will  much  facilitate  the  former;  and  the  latter  will  be  gained  by  keeping  the 
neck  and  receiver  wrapped  in  wet  cloths,  on  which  a  stream  of  cold  water  is 
kept  running.  This  may  be  conveniently  done  by  means  of  a  syphon,  made  by 
dipping  one  end  of  a  strip  of  cotton  or  woollen  cloth  in  a  vessel  of  water,  and 
allowing  the  other  end  to  hang  down  upon  cloths  bound  loosely  around  the 
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receiver  and  the  neck  of  the  retort.  The  apparatun  Qgiired  in  tho  margin  is  one 
of  tho  ImjsI  for  the  condtMisation  of  othereul 
vapour,  aH  in  rejyaining  the  other  in  the  pro- 
cess for  nittkiiijf  othoreal  extracts.  It  conwints 
of  a  close,  liollow,  cylin<lrical  tin  vessel,  huv- 
inj;  11  lar^'o  neck  above  for  the  insertion  of  the 
neck  of  a  retort  or  a  tube;  and  a  sinail  tube 
l)elo\v  for  the  escape  of  the  condensed  ether. 
This  vessel  sits  in  a  large  one  open  at  top, 
which  is  kept  filled  with  cold  water,  constantly 
renewed  by  a  tube  descending  to  the  bottom, 

Liebig^s  dintillatory  apparatus,  commonly  so 
called,  but  originally  invented,  we  believe,  by  the 
elder  Weitzol,  of  Stockholm,  is  very  convenient 
for  performing  the  process  of  distillation  on  a 
small  .<?cale.  Its  peculiarity  consists  mainly  in  the 
refrigerator]!  for  condensing  the  vapour.  Below 
is  a  figure  of  the  instrument,  which,  with  the  de- 
scription, is  copied  from  the  last  edition  of  the 
Edinburgh  Pharmacopoeia. 

"  In  all  operations,  except  where   inorganic 
acids  are  to  be  distilled,  it  is  greatly  preferable 
to  use  a  globular  matrass  (a),  to  which  is  fitted  with  a  cork  a  tube  {he),  cut 
obliquely  at  its  lower  end  (6),  curved  above  at  a  somewhat  acute  angle,  and 
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fitted  at  the  other  end  to  a  refrigeratory.  This  refrigeratory  consists  of  a 
long  narrow  cylinder  {df)  slightly  inclined  to  the  horizon,  and  of  a  tube  (ce) 
which  pas.ses  along  the  centre  of  the  cylinder,  and  is  fixed  at  each  end,  so  thtTt 
the  space  between  them  is  air-tight;  and  by  means  of  a  funnel  {gh)  entering 
at  the  lower  end  of  this  interspace,  and  an  exit  tube  {di)  from  its  upper  ex- 
tremity, a  stream  of  cold  water  may  be  kept  constantly  running,  by  which  re- 
frigeration, and  the  conden.sation  of  vapours  within  the  inner  tube,  are  far  more 
effectually  accomplished  than  by  any  other  mode  that  has  hitherto  been  devised." 
The  object  of  the  oblique  ending  of  the  tube  at  6,  is  to  prevent  any  of  the  fluid 
which  may  be  driven  against  it,  during  the  ebullition,  from  passing  along  the 
tube.  The  inner  tube  of  the  refrigeratory  should  be  made  of  glass  or  block-tin, 
the  outer  may  consist  of  glass,  brass,  copper,  or  common  tinned  iron.  The  end  e 
of  the  central  tube  is  either  straight,  or  curved  downward  so  that  it  may  be  in- 
serted into  a  bottle,  when  thf  liquid  distilled  is  very  volatile.  By  connecting  tho 
funnel  with  a  cistern  by  means  of  a  syphon,  and  allowing  the  water  to  flow  out 
from  the  bent  tube  {di)  into  a  bucket  or  sink,  the  distillation  may  be  allowed  to 
go  on  for  a  long  time  without  supervision.  Dr.  Christison  states  that  a  refrige- 
ratory, with  the  outer  tube  a  foot  long,  and  an  inch  and  a  quarter  in  diameter, 
will  be  sufficient  to  condense  the  whole  vapour  from  a  matrass,  holding  two  pints 
of  alcohol  briskly  boiling. 

Warner^s  condenser.    This  is  a  convenient  instrument  in  the  distillation  of 
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alcoholic  liquids,  invented  by  Mr.  W.  R.  Warner,  and  figured  in  the  American 
Journal  of  Pharmacy  for  January,  1861  (p.  15).  It  consists  of  an  oblong  rectan- 
gular box  of  tinned  iron,  with  abroad  open- 
ing (/)  at  top,  for  the  admission  of  the  re- 
frigerating liquid, and  a  smaller  one(e)near 
the  top  for  its  escape.  A  diaphragm  is 
placed  in  the  vessel  near  the  top  obliquely 
across,  so  that  one  of  the  four  angles  is 
lowest.  From  this  angle,  communicating 
virith  the  small  compartment  above,  a  tube 
proceeds  downward  to  near  the  bottom  of 
the  vessel;  and  a  little  below  its  orifice  an- 
other diaphragm  is  placed,  but  not  com- 
pletely across  like  the  first.  Connected  with 
the  edge  of  the  lower  diaphragm  is  a  series 
of  partial  ones,  oblique  like  the  others,  pro- 
ceeding upward,  and  so  connected  as  to 
divide  the  vessel  into  two  equal  parts,  leav- 
ing a  small  space  between  the  edges  of  the 
partitions  on  each  side  and  the  sides  of  the 
vessel,  and  a  space  also  between  the  upper- 
most of  the  partial  partitions  and  the  com- 
plete diaphragm  near  the  top.  Into  this 
space  a  tube  (e)  is  inserted  near  the  top  of  the  instrument.  The  vapour  admitted 
through  a  large  opening  (c)  in  the  upper  part  of  one  side  of  the  vessel,  enters 
into  one  of  the  compartments,  while  cold  water  poured  in  through  the  opening 
at  top  fills  the  other  compartment,  and  escapes  through  the  tube  (e)  near  the  sum- 
mit. The  vapour  being  compelled,  by  partial  septa,  to  follow  the  course  of  the 
oblique  partitions,  along  a  circuitous  route  {ab),  in  which  it  is  brought  into 
contact  with  a  large  extent  of  refrigerated  surface,  is  condensed,  and  passes  out 
at  the  spout  near  the  bottom.* 

When  certain  liquids  are  boiled  in  glass  vessels,  sudden  jars  or  succussions  are 
apt  to  occur,  which  are  often  inconvenient,  and  sometimes  interrupt  the  process. 
These  maybe  obviated  by  giving  a  metallic  coating  to  the  lower  portion  of  the 
interior  surface  of  the  vessel.  Mr.  Redwood  recommends  for  this  purpose  the 
process  of  Drayton.  He  introduces  into  the  flask  or  retort  as  much  ammoniacal 
solution  of  silver  as  may  cover  the  part  to  be  coated,  precipitates  the  silver  by 
the  addition  of  essential  oils,  and  afterwards  thoroughly  cleanses  the  vessel  by 
boiling  in  it  successive  portions  of  alcohol,  until  the  silver  becomes  perfectly 
bright,  and  all  smell  of  the  oil  is  removed.  A  coating  of  platinum  may  also  be 
obtained,  though  less  perfect,  by  precipitating  a  solution  of  the  bichloride  of  that 
metal  by  formic  acid,  and, afterwards  boiling.  (See  vim.  Journ.  of  Pharm.,xx. 
333.)  These  succussions  are  moderated  and  sometimes  prevented  by  putting  in 
the  retort  a  number  of  small  angular  fragments  of  glass  or  quartz  crystal.  Ac- 

*  Two  new  stills  for  pharmaceutical  purposes,  one  by  Prof.  Wm.  Procter,  Jr.,  the  other 
by  Mr.  Thos.  S.  Wiegand,  of  Philadelphia,  are  described  and  figured  in  the  Proceedings 
of  the  American  Pharmaceutical  Association,  A.  D.  1863,  pp.  207  and  210,  both  of  which 
merit  the  attention  of  pharmaceutists.  (Note  to  the  twelfth  edition. ) 

When  mixed  liquids  to  be  separated  by  distillation  have  closely  approximating  boil- 
ing points,  it  is  often  difficult  to  get  them  pure,  or  so  nearly  pure  as  to  have  a  constant  tem- 
perature of  ebullition ;  the  less  volatiloJaeing  constantly  disposed  to  rise  with  those  which 
are  more  so,  and  thus  contaminate  the  product.  Mr.  C.  W.  Warren  has  contrived  an  ap- 
paratus in  which  the  evil  is  in  a  considerable  degree  obviated.  This  he  accomplishes  by 
causing  the  vapours  from  the  distilling  vessel  to  pass,  by  means  of  a  worm,  through  a 
bath,  kept  at  a  heat  corresponding  with  the  boiling  point  of  that  one  of  the  mixed  liquids 
which  has  the  lowest.  When  the  mingled  vapours  pass  through  the  bath,  those  which 
belong  to  the  less  volatile  bodies  condense  into  a  liquid  which  falls  back  towards  the 
still;  while  the  most  volatile  passes  on,  and  is  condensed  by  cold  water  or  ice  in  a  receiver. 
The  apparatus,  as  well  as  the  principles  on  which  it  operates,  is  explained  by  Mr.  War- 
ren in  the  Chemical  News  (Aug.  and  Sept.  1865,  pp.  85,  97, 110  ■,  where  it  is  also  figured. 
See  also  Atn.  Journ.  of  Pharm.,  1865,  p.  449.   {Note  to  the  thirteenth  edition.) 
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cordiiiK  tu  Dr  G.  C.  WittHtuiu,  ull  that  is  iiecetisary  to  prevent  iheni  irfto  have 
Homo  eoiiductui- which  may  fuiivey  tho  heat  frum  the  butt  urn  of  tht;  fluid  tuthe 
Hurrnce.  A  ^\ahh  rud  will  generally  aitMWor  the  purpom;,  but  for  liquids  of  a  high 
boiling  point,  a8  hulphuric  acid,  a  platinum  wiro  of  ihu  thickncHH  of  a  knitting* 
needle  is  prefiTablc.  1*.  IVIlogio  hu8  proput«cd  a  plan  by  which  these  bhockft 
may  be  entirely  prevented,  even  in  the  iuhtance  of  sulphuric  acid.  It  cunsiHts 
iu  the  insertion  of  a  glass  tube,  as  wide  as  possible,  through  the  tubulure  nearly 
to  the  bottom  of  the  retort,  with  the  upper  end  bent  almost  to  a  right  angle, 
and  drawn  out  to  nearly  capillary  dimensions,  80  as  to  establish  a  communi- 
cation between  the  cavity  of  the  retort  and  the  outer  air.  (Chem.  Newn,  April 
3,  18GG,  p.  1G5.) 

When  the  object  of  distillation  is  to  preserve  the  residuum,  and  this  is  liable 
to  injury  from  heat,  as  is  the  case  with  vegetable  extracts,  the  operation  is  best 
performed  iu  vacuo.  For  this  purpose  the  still  and  recipient  are  made  so  as  to 
form  an  air-tight  apparatus,  and  the  latter  is  furnished  with  a  sto|>-cock,  which 
is  kept  open  until  the  whole  of  the  atmospheric  air  is  e.xpelled  by  the  vapour. 
It  is  then  closed,  and  a  vacuum  formed  and  maintained  in  the  recipient  by  sur- 
rounding it  with  cold  water.  The  distillation  is  carried  on  in  this  manner  at  a 
much  lower  temperature  than  under  ordinary  circumstances;  and  the  heat  may 
be  applied  by  a  water  or  steam  bath,  with  greater  certainty  of  obtaining  an  unin- 
jured product.  For  a  more  extended  account  of  vacuum  apparatus,  see  Extracts. 

Sublimation.  The  vapours  of  some  volatile  solids  have  the  property  of  con- 
densing into  the  solid  form,  either  in  mass,  or  in  a  state  of  minute  division.  The 
operation  in  which  this  occurs  is  called  siiblimaiion.  When  the  product  is  com- 
pact it  is  called  a  sublimate,  when  slightly  cohering  it  is  called  Jloivers.  The 
operation  is  generally  performed  in  a  sand-bath  ;  and  the  apparatus  consists  of 
two  vessels  fitting  each  other,  one  being  inverted  over  the  other.  The  shape, 
size,  material,  and  depth  of  the  vessel,  and  the  degree  of  heat  to  be  applied,  are 
regulated  by  the  nature  of  the  substance  operated  on.  For  the  details  of  this 
process,  see  the  articles  Corrosive  Sublimate,  Camphor,  and  Benzoic  Acid.* 

*  Micro- sublimation.  This  name  has  been  given  to  a  process,  first  suggested  by  Dr. 
Helwig,  of  Mayence,  in  1864,  and  afterwards  investigated  by  Prof.  Wm.  A.  Guy,  of  King's 
College,  and  Mr.  H.  J.  Waddington,  of  London,  which  consists  in  the  joint  application  of 
a  subliming  heat  and  of  the  microscope  to  the  examination  of  vohitilizable  substances. 
The  objects  gained  by  the  process  are  the  determination  of  the  volatility  of  bodies,  the 
precise  temperature  at  which  they  sublime,  and  the  forms  they  assume  when  they  con- 
dense from  the  state  of  vapour,  and  thus  the  ability  to  identity  the  several  substances 
examined,  even  though  existing  in  very  small  proportions,  and  mixed  with  various  other 
bodies.  The  adaptability  of  the  process  to  the  detection  of  poisons  is  one  of  its  greatest 
merits ;  and  in  tnis  light  it  was  r)riginally  mainly  treated  by  Helwig;  but  it  is  suscepti- 
ble of  a  wide  application  to  the  interests  of  science  in  general.  Perhaps  the  most  import- 
ant part  of  the  process  is  the  proper  regulation  of  the  heat,  so  that  it  shall  act  with  entire 
uniformity  on  the  object,  and,  as  to  its  degree,  shall  be  perfectly  at  the  command  of 
the  operator.  The  want  of  these  advantages  has  led  to  great  mistakes  in  previous  inves- 
tigations, both  as  to  the  volatility  of  certain  substances,  and  the  true  subliming  points 
of  many  known  to  be  capable  of  sublimation.  The  following  is  the  description  of  Mr. 
Waddington's  apparatus  for  the  application  of  heat.  It  consists  of  a  spirit  lamp,  a  piece 
of  thin  iron  plate,  and  a  few  glass  rings.  There  should  be  a  very  slight  concavity  in  the 
upper  surface  of  the  plate,  so  that  when  a  glass  slip  three  inches  long  is  laid  upon  it, 
the  centre  shall  be  about  an  eighth  or  sixth  of  an  inch  below  the  surface  of  the  glass. 
This  is  to  prevent  actual  contact  between  the  plate  and  the  glass  holding  the  substance 
under  examination.  The  plate  has  three  straight  parallel  lines  drawn  across  it,  one 
through  the  centre,  the  others  an  inch  and  a  half  distant  on  either  side.  The  glass  rings 
are  for  the  support  of  a  glass  plate  for  the  reception  of  the  sublimate.  The  object  is 
placed  on  a  slip  of  glass,  which  is  laid  on  the  iron  plate,  and  the  recipient  placed  over 
it  on  a  ring.  The  glass  which  receives  the  sublimate  should  not  be  very  thin,  as  it 
changes  temperature  too  rapidly.  The  slide  of  a  microscope  is  a  proper  recipient. 
The  flame  of  the  lamp  should  not  be  immediately  beneath  the  object.  As  the  heat 
of  the  iron  plate  varies  somewhat,  the  desired  degree  may  sometimes  be  obtained  by 
moving  the  supporting  slip  from  side  to  side.  The  object  should  always  be  aimed  at  of 
having  the  receiving  glass  but  a  few  degrees  lower  in  temperature  than  that  which  holds 
the  object.  The  quantity  operated  on  may  be  very  small ;  and  generally  the  smaller  the 
quantity  the  better  the  result.    A  convenient  quantity  is  ,<j  of  a  grain ;  but  perfectly 
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Lutes.  The  most  precious  material  for  the  chemist  is  glass,  the  transparency, 
insolubility,  and  hardness  of  which  fit  it  for  almost  every  purpose.  It  is  often 
necessary  to  strengthen  it  by  means  of  lutes,  which  will  bear  a  heat  at  which 
glass  would  soften;  and  the  application  of  lutes  for  this  purpose,  and  for  secur- 
ing the  junctures  of  tubes  and  vessels,  is  an  important  part  of  the  pharmaceutic 
art.  Those  lutes  which  are  required  for  coating  vessels  exposed  to  a  great  heat 
are  made  of  Stourbridge  clay.  The  clay  is  made  into  a  paste  with  water,  mixed 
with  chopped  straw  or  cut  hemp,  and  successive  coats  applied  as  they  become 
dry.  Dr.  Hare  recommends  the  fine  wool-like  turnings  of  iron  for  this  purpose, 
instead  of  chopped  straw.  Earthenware  vessels  may  be  rendered  impervious  to 
air  or  vapours  by  brushing  over  them  a  thin  paste,  made  of  slaked  lime,  and  a 
solution  of  borax  containing  an  ounce  to  the  half  pint.  This  is  allowed  to  dry, 
and  the  vessel  is  then  coated  with  slaked  lime  and  linseed  oil,  beaten  till  the 
mixture  becomes  plastic.  Earthenware  retorts,  thus  coated,  may  be  safely  used 
more  than  once,  the  coating  being  renewed  every  time. 

Fat  lute  is  applied  to  the  joinings  of  apparatus  to  prevent  the  escape  of  cor- 
rosive vapours.  It  is  made  like  glaziers'  putty,  pipe-clay  being  substituted  for 
whiting.  It  will  bear  a  considerable  heat,  and  great  care  must  be  taken  that 
the  part  where  it  is  applied  is  perfectly  dry.  If  it  be  exposed  to  heat,  slips  of 
moistened  bladder  must  be  wrapped  around  it,  and  secured  with  twine. 

Roman  cement  and  plaster  of  Paris  may  be  applied  in  the  same  manner  as 
fire-clay.  When  used  for  securing  the  joinings  of  apparatus,  a  coating  of  oil  or 
wax  will  render  them  air-tight. 

A  very  useful  lute  is  formed  by  beating  the  white  of  an  Ggg  thoroughly  with 
an  equal  quantity  of  water,  and  mixing  it  with  some  slaked  lime  in  the  state  of 
fine  powder  so  as  to  form  a  thin  paste.  This  must  be  spread  immediately  on 
strips  of  muslin,  and  applied  to  the  cracks  or  joinings  intended  to  be  luted. 
It  soon  hardens,  adheres  strongly,  and  will  bear  a  heat  approaching  to  redness 
without  injury.  A  leak  in  this  lute  is  readily  stopped  by  the  application  of  a 
fresh  portion.  Solution  of  glue,  or  any  liquid  albuminous  matter,  may  be  used 
in  the  place  of  the  white  of  eggs. 

The  following  recipe  is  given  by  M.  Knaff  for  a  strong  liquid  glue,  which 
is  said  not  to  gelatinize,  to  keep  well,  and  to  be  very  convenient  for  pasting. 
Take  3  parts  of  good  glue  in  little  fragments,  cover  it  with  8  parts  of  water, 
and  allow  it  to  stand  for  some  hours;  then  add  half  a  part  of  muriatic  acid  and 
three-fourths  of  a  part  of  sulphate  of  zinc,  and  expose  the  whole  for  ten  or 

characteristic  sublimates  may  be  obtained  from  as  little  as  jfj'gjj  or  yj'jjj  of  a  grain.  By 
this  process  many  organic  substances  have  been  proved  to  be  sublimable  not  formerly 
thought  to  be  so.  This  is  the  case  with  manj'  of  the  vegetable  alkaloids,  and  many  proxi- 
mate principles  not  alkaline.  All  the  sublimates  unchanged  by  heat  should  possess  the 
crystalline  form  of  the  original  substances ;  and  Mr.  Waddington  never  considers  a  re- 
sult satisfactory  unless  this  end  is  obtained.  In  reference  to  the  determination  of  the  tem- 
perature of  fusion  andsublimiation,  Prof.  Guy  attaches  a  thermometer  to  the  apparatus. 
The  bulb  of  this  he  fixes  in  the  centre  of  a  copper  plate,  and  attaches  the  stem  to  a  retort 
stand  to  support  it.  On  the  copper  plate  a  minute  portion,  say  yjg  of  a  grain,  of  the 
body  to  be  examined,  is  placed,  on  a  small  piece  of  glass,  somewhere  between  the  centre 
and" circumference,  and  around  this  a  glass  ring,  on  which  is  placed  the  disk  for  receiv- 
ing the  sublimate.  The  heat  is  then  applied  to  the  under  surface  of  the  copper  plate,  at 
a  point  equidistant  from  the  object  and  the  bulb  of  the  thermometer.  (See  a  figure  by 
Prof.  Guy  in  the  Pharm.  Journ.  and  Trans.,  Feb.  1868,  p.  372.)  It  is  a  common  statement 
that  certain  bodies  are  partly  volatilized  and  partly  decomposed  by  heat.  But  the  proba- 
bility is  that  there  is  a  subliming  point  at  which  no  decomposition  takes  place;  and  the 
contrary  has  been  supposed  because  slight  difi^erences  of  temperature  have  not  been  ob- 
served in  the  ordinary  methods.  There  are  many  directions  and  cautions  more  or  less 
requisite  for  a  successful  application  of  this  process,  for  which  we  have  no  space,  and 
must  content  ourselves  with  referring  to  the  original  essays.  Throughout  the  present 
edition,  we  have  noticed  here  and  there  the  results  obtained  in  reference  to  individual 
objects,  always  quoting  the  authority.  (See  papers  by  Prof.  Guy  in  the  Pharmaceutical 
Journal  and  Transactions,  June,  1867,  p.  718;  July,  Aug.,  Sept.,  and  Oct.,  1867,  pp.  10, 
68, 106,  and  195 ;  and  Feb.  1868,  p.  370 ;  also  by  Mr.  H.  Waddington,  Ibid.,  March,  1868, 
p.  409.  See  also  Am.  Journ.  of  Pharm.,  Sept.  1867,  p  432;  and  B.  ^  F.  Medico-chir. 
Rev.,  Oct.  1868.) — Note  to  the  thirteenth  edition. 


PART  II.  Cements.  929 

twelve  hours  to  a  heat  between  178°  and  189°  F.  (See  Am.  Joum.  of  Pharm., 
July,  1868,  p.  330.) 

An  excellent  cement  for  surfaces  of  iron  consists  of  one  part  of  sulphur,  two 
of  sal  anunoniac,  and  eifi^hty  of  iron  tiliu/rs,  mixed  top^ether  and  slif^htly  nioist- 
euetl.    It  irt  rammed  or  caulked  into  the  jointn,  and  solidifies  perfectly  in  time 

White  lead  ground  in  oil  is  an  excellent  cement  for  broken  glans.  Spread 
upon  linen,  it  forms  a  j^ood  coatinjij  for  a  cracked  surface,  but  dries  slowly. 
Strips  of  bladder  macerated  in  water  adhere  well  to  {^lass,  and  are  very  useful. 

A  mixture  of  whiting  and  paste  or  gum-water,  spread  upon  strips  of  paper, 
forms  an  excellent  luting  for  joinings  not  exposed  to  acrid  vapours  or  great  heat. 

A  useful  lute  is  formed  by  spreading  a  solution  of  glue  on  strips  of  cloth,  and 
coating  them,  after  they  are  applied,  with  drying  oil. 

Linseed  meal,  beaten  into  a  uniform  mass  with  water,  milk,  lime-water,  ryo 
paste,  or  thin  glue,  and  applied  in  thick  masses,  adheres  well,  and  when  dry 
will  resist  most  vapours. 

Cap  cenient  is  made  of  six  parts  of  rosin,  one  part  of  yellow  wax,  and  one  of 
Venetian  red.  It  is  a  very  useful  cement  for  fastening  metals  or  wood  to  glass, 
and  for  rendering  joints  impervious  to  water.  Soft  cement  is  used  for  the  same 
purposes,  and  is  made  of  yellow  wax,  melted  with  half  its  weight  of  turpentine, 
and  coloured  with  a  little  Venetian  red.  It  is  very  useful  for  rendering  the  stop- 
pers of  bottles  perfectly  air-tight. 

The  Armenian  or  diamond  cement,  used  for  cementing  glass,  precious 
stones,  «&c.,  and  highly  esteemed  by  the  jewellers  of  Turkey,  is  made  in  the  fol- 
lowing manner  in  the  East.  "  Dissolve  5  or  6  pieces  of  mastic,  each  of  the  size 
of  a  large  pea,  in  as  much  alcohol  as  will  render  it  liquid.  In  another  vessel, 
dissolve  in  French  brandy  or  good  rum  as  much  isinglass,  previously  softened 
by  water,  as  will  make  a  two-ounce  phial  full  of  very  strong  glue,  to  which 
small  pieces  of  galbanum  or  ammoniacum  must  be  added,  and  rubbed  with  it 
till  dissolved.  Then  mix  the  whole  with  sufiScient  heat,  and  keep  the  glue  in  a 
phial  closely  stopped.  When  used,  the  phial  containing  it  is  to  be  put  into 
boiling  water."  (See  Am.  Joum.  of  Fharm.,  Jan.  1866,  p.  57.) 

A  cement  of  which  gutta-percha  forms  a  part  has  been  very  highly  recom- 
mended by  Edmund  Davy.  It  is  made  by  melting  together,  in  an  iron  pan,  two 
parts  of  common  pitch  and  one  of  gutta-percha,  stirring  them  well  together  until 
thoroughly  incorporated,  and  then  pouring  the  liquid  into  cold  water.  When 
cold  it  is  black,  solid,  and  elastic ;  but  it  softens  with  heat,  and  at  100°  is  a  thin 
fluid.  It  may  be  used  as  a  soft  paste,  or  in  the  liquid  state,  and  answers  an  ex- 
cellent purpose  in  cementing  metal,  glass,  porcelain,  ivory,  &c.  It  may  be  used 
even  for  glazing  windows.  (See  Am.  Joum.  of  Pharm.,  xxix.  457.) 

French  cement  is  made  by  gradually  adding  finely  powdered  slaked  lime  to 
caoutchouc,  perfectly  melted  over  a  fire  in  a  covered  iron  pot,  stirring  constantly, 
until  the  mixture  is  so  thick  that,  removed  from  the  fire,  well  beaten  in  a  mor- 
tar, and  moulded  in  the  hands,  it  shall  have  the  consistence  of  putty.  It  answers 
well  for  cementing  glass.  (Ibid.,  July,  1864,  p.  374.) 

Caoutchouc,  dissolved  in  heated  copal  varnish,  is  said  to  make  a  good  water- 
proof glue,  for  cementing  wood  and  leather. 

Casein,  dissolved  in  a  cold  saturated  solution  of  borax  or  of  silicate  of  soda, 
is  recommended  by  Dr.  Wagner  as  a  cement,  answering  the  purpose  of  strong 
glue  in  many  instances. 

A  new  cement,  having  excellent  properties,  is  described  by  M.  Sorel.  It  is  a 
hydrated  basic  oxychloride  of  magnesium,  and  is  prepared  by  mixing  magnesia 
with  a  solution  of  chloride  of  magnesium.  •  The  cement  is  harder  in  proportion 
to  the  greater  density  of  the  solution.  In  most  cases  M.  Sorel  employs  a  solu- 
tion of  20°  to  30°  of  the  areometer  of  Baume.  In  preparing  the  cement  various 
other  metaUic  chlorides  may  be  substituted,  in  whole  or  in  part,  for  the  chlo- 
ride of  magnesium.  It  is  very  white,  and  becomes  very  hard,  and  may  be 
moulded  like  plaster.  Objects  may  be  made  with  it  having  the  hardness  and 
colour  of  marble.  (Joum.  de  Pharm.  et  de  Chim.,  Mai,  1868,  p.  328.) 
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Chemical  Operations.  Some  of  the  chemical  processes,  conducted  by  the 
apothecary,  have  been  explained  in  the  former  part  of  this  Introduction.  It  re- 
mains to  notice  others  in  constant  or  frequent  use. 

Solution.  The  act  of  solution,  in  which  solid  substances  assume  the  fluid  state 
through  the  agency  of  liquids,  is  one  of  the  most  important  operations  of  prac- 
tical pharmacy.  The  process  has  received  a  variety  of  names,  according  to  the 
mode  of  applying  the  menstruum  and  the  degree  of  heat  employed ;  as  mace- 
ration, inf  union,  digestion,  decoction,  displacement  or  percolation,  and  circu- 
latory displacement.*' 

Two  classes  of  substances  are  the  subjects  of  solution;  those  which  dissolve 
entirely  in  the  menstruum,  as  salts,  gum,  &c.,  and  those  which  consist  of  soluble 
and  insoluble  matter,  as  roots,  leaves,  barks,  &c.  The  former  yield  simple  solu- 
tions ;  the  latter  infusions,  decoctions,  tinctures,  ivines.  &c.  Solution  is  some- 
times accompanied  by  chemical  reaction,  as  when  metals  are  dissolved  in  acid 
liquids.  Mechanical  division  facilitates  solution  by  increasing  the  extent  of 
surface.  Heat  as  a  general  rule  favours  solubility.  All  aqueous  solutions  of  solid 
bodies  are  denser  than  water.  A  solution  is  said  to  be  saturated  when  the  dis- 
solved substance  ceases  to  be  taken  up  at  common  temperatures.  A  saturated 
solution  of  one  salt  will  dissolve  other  salts,  a  fact  taken  advantage  of  in  puri- 
fying nitre,  and  other  saline  bodies  in  powder,  by  percolating  them  with  their 
own  saturated  solutions.  Rapid  solution,  when  unaccompanied  by  chemical  re- 
action, causes  a  reduction  of  temperature ;  hence,  in  such  cases,  where  dense 
solutions  are  required,  heat  should  be  employed  to  counteract  that  effect.  In 
dissolving  a  substance  wholly  soluble  in  the  amount  of  liquid  used,  a  convenient 
method  is  to  powder  it  in  a  mortar,  add  the  liquid  in  portions,  and  decant  until 
the  whole  is  dissolved.  Capsules  and  flasks  are  the  most  suitable  vessels  for  per- 
forming solution  when  heat  is  necessary.  If  the  solid  softens  before  dissolving, 
as  in  the  case  of  the  extracts,  a  capsule  should  be  used,  with  constant  stirring. 
When  efl'ervescence  occurs,  a  flask  should  be  used  inclined  to  one  side  to  avoid 
loss ;  or,  if  the  capsule  be  employed,  an  inverted  funnel  should  be  placed  over  it. 
When  the  quantity  of  a  substance  is  large,  and  time  permits,  the  process  called 
circulatory  displacement  is  preferable,  especially  in  making  saline  solutions. 
This  is  performed  by  suspending  the  salt,  enclosed  in  a  piece  of  gauze  or  other 
porous  tissue,  near  the  surface  of  the  liquid.  The  solution  proceeds  rapidly ;  as 
the  liquid  in  contact  with  the  salt,  by  becoming  saturated  and  heavier,  descends 
to  give  place  to  less  saturated  portions,  so  as  to  cause  a  kind  of  circulation  of 
the  solvent.  This  process  is  applied  to  the  arts,  and  has  been  suggested  in 
making  infusions  and  tinctures. 

Infusion  is  the  subjecting  of  a  substance  containing  soluble  principles  to  the 
action  of  a  menstruum,  which  is  usually  w^ater.  Hot  infusions  are  made  by 
pouring  boiling  water  on  the  substance,  and  allowing  it  to  remain  in  a  covered 
vessel  till  cold.  Cold  infusions  are  made  with  cold  water,  and  require  several 
hours  to  attain  their  full  strength.  Maceration  is  the  term  employed  to  denote 
the  action  of  liquids  upon  medicines,  when  allowed  to  remain  upon  them  for 
some  time,  at  a  heat  from  60°  to  90°.  Digestion  is  the  name  given  to  the  same 
operation,  when  conducted  at  a  temperature  between  90°  and  100°.  This  pro- 
cess is  sometimes  effected  at  higher  temperatures;  but  the  heat  is  uniform 
during  the  operation,  and  always  below  the  boiling  point  of  the  liquid.  It  is 
commonly  performed  in  glass  bottles  or  flasks,  and  a  common  fire  or  stove  heat, 
or  the  water-bath,  is  employed.  When  digestion  is  performed  with  alcohol  and 
ether  at  temperatures  near  their  boiling  points,  the  vessel  should  be  connected 
with  a  refrigerated  worm,  or  other-  condenser,  to  save  the  vaporized  portion. 
Soubeiran  places  the  worm  above  the  digesting  vessel,  so  that  the  condensed 
liquid  runs  back  at  once  into  the  vessel. 

*  The  attention  of  physicians  and  apothecaries  is  called  to  Storer^ s  Dictionary  of  Solu- 
bilities, recently  published  in  Cambridge,  Mass.,  in  which  useful  information  on  the  solu- 
bility of  different  substances  may  often  be  found,  which  might  not  be  readily  obtained 
elsewhere.  {^Note  to  the  twelfth  edition.) 
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Decoction,  or  builiiifi^,  \a  much  employed  in  extraotin}(  tlie  virtues  of  planU*, 
but  it  id  ofteu  dinadvautuj^uous,  as  most  of  the  proximate  principlun  of  vegela- 
blos  arc  altered  by  it,  especially  wliuii  long  eoutiuued.  When  it  is  practised,  the 
ebullition  should  generally  bu  continued  for  a  few  minutes  only,  and  the  liquid 
be  alloweil  to  cool  slowly  in  a  close  vessel.  For  further  remarks  on  infusions 
and  decoctions,  see  the  preliminary  notices  to  these  classes  of  preparations. 

Lixiuialioa  is  a  process  u.sed  to  separate  a  xuluble  from  a  porous  itiHoluble 
body.  It  consists  in  placing  the  substance  to  be  lixiviated  in  a  vessel,  the  bot- 
tom of  which  is  covered  with  straw,  sand,  &c.,  pouring  water  upoti  it,  allow- 
ing the  water  to  remain  until  saturated,  and  then  drawing  it  off  through  an  open- 
ing at  the  bottom  of  the  vessel.  It  is  found  that,  if  fresh  water  is  poured  on  with- 
out disturbing  the  mixture  in  the  ves.sel,  it  does  not  mix  with  the  liquid  already 
there,  but  percolates  the  solid  particles,  driving  the  saturated  liquid  before  it; 
80  that,  for  example  in  lixiviating  wood  ashes,  if  a  gallon  of  water  has  been 
poured  on  the  ashes,  and  allowed  to  become  saturated  with  the  alkali,  wc  shall 
obtain,  by  this  mode  of  proceeding,  a  gallon  of  strong  ley,  and  immediately 
thereafter  the  water  will  become  almost  tasteless.  This  fact  has  been  applied 
to  the  service  of  the  pharmaceutist,  and  has  led  to  some  valuable  improvements 
in  the  mode  of  extracting  the  medicinal  qualities  of  plants. 

Percolation.  Filtratioa  bi/  Displacement.  'I'his  is  the  process  of  lixiviation, 
applied  to  pharmaceutical  proces^>es,  under  certain  conditions  and  with  certain 
objects  which  give  it  a  somewhat  distinctive  character.  It  was  tirst  introduced 
into  notice  by  the  Messrs.  Houllay,  of  Paris,  in  the  year  1833,  and,  though  re- 
ceived at  first  with  some  hesitation,  has  now  come  into  almost  universal  adop- 
tion, and  is  oflicinally  recognised  as  an  important;  agency  both  in  the  U.  S.  and 
British  PharnuicopoBias.  The  principle  of  the  process  is,  that  a  permeable  pow- 
der, consisting  partly  of  soluble  and  partly  of  insoluble  substances,  when  suIh 
mitted,  in  a  cylindrical  or  conical  instrument,  open  at  top  and  partially  closed  by 
a  porous  material  at  bottom,  to  the  action  of  a  menstruum  poured  upon  it,  yields 
its  soluble  parts  to  the  liquid,  which,  in  its  descent  by  its  own  gravity  or  by 
pressure  from  the  liquid  above,  becomes  more  or  less  saturated,  and  in  this  state 
escapes  beneath,  without  mingling  in  its  passage  through  the  powder,  or  but 
in  a  slight  degree,  with  the  liquid  pressing  upon  it  from  above.  If  the  men- 
struum be  supposed  to  be  in  layers  in  the  powder,  the  lower  layers  are  pressed 
downwards  or  displaced  by  the  upper  with  little  admixture,  so  that  they  seve- 
rally escape  from  the  instrument  with  the  degree  of  concentration  acquired  in 
their  passage;  and  each  successive  layer  is  less  and  less  impregnated,  until  the 
powder  is  at  length  exhausted,  and  the  liquid  last  added  passes  in  the  state  in 
which  it  enters.  Now  what  is  true  of  one  liquid  is  true  of  difierent  liquids  ;  and 
if  a  particular  liquid  be  first  added,  and  then  followed  by  a  second,  the  two  do 
not  mingle,  and  the  latter  takes  from  the  former  little  or  nothing  of  what  it 
may  have  dissolved.  Thus,  if  alcohol  or  ether  be  first  introduced,  and  then  fol- 
lowed by  water,  the  alcoholic  or  ethereal  solution  formed  may  all  be  displaced 
by  the  water,  without  being  to  any  considerable  extent  diluted  with  it.  The 
idea  was  at  one  time  entertained,  that  there  was  absolutely  no  intermixture  or 
next  to  none;  but  experience  has  shown  that  this  was  not  exactly  true,  and 
that  there  is  in  facta  slight  mixture  of  the  successive  and  contiguous  layers. 

A  little  reflection  will  show,  what  abundant  trial  has  proved,  that  this  method 
has  advantages  in  various  ways,  over  that  of  simple  mixture  of  the  solid  and 
liquid,  however  this  may  be  aided  by  other  agencies,  as  by  agitation,  heat,  and 
expression.  In  the  first  place,  the  particles  of  the  menstruum  are  brought  more 
thoroughly  into  contact  with  those  to  be  acted  on,  and  each  successive  layer  of 
the  licjuid  comes  into  contact  with  the  solid  with  a  higher  solvent  power  than 
that  which  it  has  displaced;  so  that  the  powder  is  both  more  rapidly  and  more 
thoroughly  exhausted.  \\\  the  .second  place,  as  the  liquid  which  first  passes  is 
saturated  or  nearly  so  before  it  escapes,  highly  concentrated  solutions  may  be 
obtained  with  great  facility;  and,  each  successive  portion  being  less  and  less 
satui'ated,  it  is  possible  in  this  way  to  separate  the  stronger  from  the  feebler 
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portions,  which  is  sometimes  an  object  of  great  practical  importance.  Thirdly, 
the  last  particle  of  dissolved  matter  may  be  obtained  by  displacing  the  liquid 
by  another  menstruum  or  an  additional  portion  of  the  same,  and  great  waste 
thus  avoided  ;  and  though  the  same  object  may  be  accomplished  to  a  great  ex- 
tent by  expression,  the  method  of  displacement  is  both  more  thorough  and  con- 
venient. Fourthly,  by  the  employment  of  a  cheaper  menstruum  as  the  dis- 
placing agent,  considerable  loss  maybe  saved,  in  obtaining  solutions  in  which 
the  menstruum  is  very  costly.  A  single  example  will  serve  to  show  the  value 
of  this  process.  The  Messrs.  Boullay,  by  subjecting  four  ounces  of  bruised 
cinchona  to  percolation  with  half  a  pint  of  water,  and  then  adding  four  half- 
pints  in  succession,  obtained  the  following  results. 

1st  half-pint  yielded  3  drs.  48  grs.  dry  extract. 
'-         -  do. 

do. 
do. 
do. 
the  margin  represents 
Boullay's  filter,  or  percolator.  It  con- 
sists of  a  long  tin  vessel,  nearly  cylin- 
drical, but  narrower  at  the  lower  end, 
which  has  a  funnel-shaped  termination, 
for  the  purpose  of  being  inserted  in 
the  neck  of  a  bottle.  A  metallic  plate, 
or  diaphragm,  pierced  with  holes,  like 
a  colander,  and  having  a  handle  in  the 
centre,  fits  accurately  in  the  lower  part 
of  the  cylinder;  and  upon  this  is  to  be 
placed,  when  the  instrument  is  used, 
a  thin  layer  of  carded  cotton,  tow,  or 
a  piece  of  cotton  flannel.  Another 
similarly  pierced  plate  is  to  be  pro- 
vided, to  place  upon  the  top  of  the  powder  after  it  has  been  introduced  into  the 
percolator.  A  stop-cock  at  the  lower  end  of  the  instrument,  as  represented  in 
the  second  figure,  will  be  convenient  for  regulating  the  discharge  of  the  liquid. 

Cylinders  14  inches  long  by  2^  in  width  at 
the  base,  14  inches  by  4,  and  It  by  6,  are  con- 
venient sizes  for  ordinary  use.  Queensware 
percolators  are  now  to  be  procured  from  the 
druggists,  and  are  useful  for  acid  or  astringent 
solutions.  In  a  large  proportion  of  the  cases 
of  percolation,  small  vessels  only  are  required. 
The  common  glass  cones  used  as  lamp  glasses, 
figured  in  the  margin,  when  inverted,  with  a 
piece  of  close  canvas  or  flannel  tied  over  the 
smaller  end,  form  convenient  percolators;  and 
their  transparency  enables  the  operator  to 
assure  himself  that  the  powder  is  properly 
stratified  before  adding  the  menstruum.  A  tin 
percolator,  formed  with  a  double  rim,  into 
which  the  rim  of  the  lid  is  inserted  (the  inter- 
stice being  filled  with  water  so  as  to  make  an 
air-tight  juncture),  and  furnished  with  an  open 
vertical  tube,  extending  from  the  top  through 
the  diaphragm  below,  is  employed  when  vola- 
tile liquids,  as  ether,  alcohol,  and  spirit  of  am- 
monia, are  used  as  menstrua.  It  is  figured  in 
the  margin.  When  it  is  wished  to  operate  upon  a  very  fine  powder,  it  may  be 
found  advisable  to  increase  the  height  of  the  column  of  liquid  by  making  the  top 
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of  the  cylinder  air  Mght,  and  inserting  a  tin  tul)e  Revoral  feet  long,  which  must  be 
kept  tilled  with  the  liquid.  All  the  8ul)stuntial  advantages,  however,  of  this 
method  may  be  obtained  without  pressure.  For  o^K-raling  on  very  timall  quan- 
tities of  a  substance,  an  adapter  or  the  neck  of  a  broken  retort  n«ay  b(s  used,  by 
loosely  stopping  the  lower  and  smaller  end  with  a  piece  of  cotton, 

Soubeiran  has  adapted  to  Boullay's  filter  a  receiver  of  tin,  from  which  the 
filtered  liquor  may  be  drawn  oil*  by  a  stojvcock  at  the  most  dependent  part. 
An  apparatus  of  this  kind  is  represented  in  the  margin.  One  of  the  most  im- 
portant points,  in  conducting 
the  displacement  process,  is  to 
keep  the  ingredients  constantly 
saturated,  with  a  stratum  of  the 
displacing  liquid  over  them.  To 
avoid  the  necessity  of  constant 
supervision  to  effect  this,  the 
arrangement  represented  in  the 
right-hand  one  of  the  two  mar- 
ginal figures  may  be  used.  An 
ordinary  bottle  containing  the 
menstruum,  with  a  tube  of  a 
quarter  of  an  inch  bore  passing 
through  the  cork,  is  inverted 
over  the  percolator,  with  the  end 
of  the  tube  dipping  in  the  liquid 
above  the  ingredients.* 

For  powders  which  swell  much 
on  the  addition  of  water  a  coni- 
cal percolator  is  greatly  prefer- 
able to  those  of  a  cylindrical  or 
nearly  cylindrical  shape;  and  a 
common  glass  funnel  may  be 
used.  Indeed,  most  of  the  ordi- 
nary tinctures  may  be  prepared 
with  great  facility  by  means  of 
glass  funnels,  which  may  be  had  of  all  capacities,  from  that  of  half  a  pint  to  that 
of  two  gallons.  But,  in  order  that  the  process  of  percolation  may  be  successfully 
employed,  it  is  necessary  to  lay  down  various  precepts  for  the  guidance  of  the 
learner;  and  even  those  best  instructed  theoretically  can  hardly  hope  to  avoid 
errors,  unless  they  have  by  practice  thoroughly  qualified  themselves  for  operat- 
ing correctly.  An  inference  from  this  fact  is  that,  in  the  execution  of  pharmaceu- 
tical processes,  when  an  alternative  between  percolation  and  another  method  is 
offered,  the  wholly  inexperienced  operator  should  prefer  the  latter.  Under  the 
heading  of  "general  officinal  directions,"  a  few  pages  in  advance,  will  be  found 
valuable  precepts  for  conducting  percolation,  to  which,  as  well  as  to  the  expla- 
nations that  may  be  deemed  necessary,  the  pharmaceutical  student  is  referred."}" 

*  For  an  ingenious  apparatus,  invented  by  Dr.  E.  R.  Squibb,  in  which  the  same  object 
is  obtained  by  means  of  a  bottle  placed  on  a  higher  level  than  the  percolator,  and  con- 
nected with  it  by  means  of  two  syphon  tubes,  see  Am.  Journ.  of  Pharm.,  March,  1858, 
p.  99. 

t  Dialysis.  This  name  has  been  given  by  Mr.  Graham,  Master  of  the  Mint,  London, 
to  a  process  based  upon  the  different  diffusibility  of  liquids,  by  which  mixed  substances 
may  often  be  separated  from  each  other,  and  important  ends  thus  obtained.  Though  not 
yet  offlcinally  employed  in  pharmacy,  it  is  capaole  of  beneficial  application  in  many  in- 
stances by  the  apothecary,  and  therefore  demands  a  brief  description.  It  is  well  known 
that  substances,  in  the  liquid  state,  have  the  property  of  diffusing  themselves,  by  their 
own  inherent  power,  through  other  liquids.  Mr.  Graham  ascertained  that  this  property 
was  possessed  by  different  substances  in  very  unequal  degrees;  and,  on  pushing  his  in- 
vestigations into  the  subject,  found  that  there  was  good  reason  to  divide  bodies  into  two 
classes  based  on  their  degree  of  diffusibility,  one  class  consisting  generally  of  crystallizablo 
substances,  which  are  highly  diffusible,  the  other  of  uncrystallizable  substances,  especially 
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Crystallization.  Numerous  chemical  substances,  in  becoming  solid,  when 
their  solutions  are  evaporated,  take  on  certain  regular  forms.  The  bodies  hav- 
ing such  forms  are  called  crystals,  and  the  process  for  obtaining  them,  crys- 

those  capable  of  forming  a  gelatinous  mass  with  water,  which  diffuse  themselves  very 
slowly.  The  first  class  Mr.  Graham  proposed  to  name  crystalloids  horn,  their  property  of 
cry  stallizing,the  second  colloids  from  their  resemblance  to  glue  in  the  power  of  gelatinizing. 
An  example  of  the  first  we  have  in  sugar,  of  the  second  in  gum.  Another  discovery  made 
by  Mr.  Graham  was  that  a  thin  layer  of  gelatin  in  the  form  of  jelly,  interposed  between 
two  liquids,  oftered  no  obstacle  to  the  passage  of  the  crystalloids  from  one  to  the  other, 
while  it  completely  prevented  the  passage  of  the  colloids ;  and  this  property  he  found  to 
belong  not  only  to  gelatin,  but  to  other  substances  having  a  similar  molecular  constitu- 
tion, as  bladder,  parchment,  paper  sized  with  starch  paste,  &c.,  of  which  the  most  con- 
venient is  the  texture  known  &?,  parchment-paper,  prepared  by  immersing  unsized  paper 
in  a  cold  mixture  of  two  measures  of  sulphuric  acid  and  one  of  water. 

Upon  the  principles  here  stated,  Mr.  Graham  contrived  a  very  simple  apparatus,  which 
he  called  the  dialyser,  and  a  figure  of  which  is  given  in 
the  margin.  It  consists  of  two  parts,  one  a  circular  glass 
recipient  (6),  about  a  foot  in  diameter  and  six  inches 
deep,  the  other  («)  a  similar  circular  vessel  from  six  to 
ten  inches  in  diameter  and  about  two  inches  deep,  the 
circumference  of  which  consists  of  a  band  of  gutta- 
percha, and  the  bottom  of  a  circular  piece  of  parchment 
paper,  the  edges  of  which  are  brought  over  the  lower 
rim  of  the  gutta-percha  band  nearly  to  the  top,  and  fast- 
ened outside  of  it  by  a  string,  or  by  a  narrow  hoop  of 
gutta-percha.  The  first  part,  or  circular  basin,  is  to  re- 
ceive distilled  water,  and  should  contain  from  five  to  ten 
times  the  quantity  of  the  liquid  that  may  be  introduced  into  the  smaller  vessel.  The  latter 
is  to  float  upon  the  surface  of  the  water  in  the  former,  and  is  to  receive  the  liquid  to  be 
submitted  to  dialysis,  which  should  not  be  more  than  half  an  inch  deep  on  the  paper  bot- 
tom. It  is  important  that  the  parchment-paper  employed  should  have  no  rent  or  aperture, 
and  should  be  brought  well  up,  and  well  secured  on  the  outside  of  the  gutta-percha,  to 
])revent  the  liquid  from  passing  between  them.  If  any  liquid  containing  a  mixture  of  col- 
loid and  crystalloid  matter  be  placed  in  the  floating  vessel,  after  some  hours  it  will  be 
found  that  a  portion  of  the  latter  has  passed  through  the  parchment-paper,  and  is  held  in 
solution  by  the  distilled  water  of  the  larger  vessel,  while  the  colloid  matter  remains.  The 
distilled  water  thus  impregnated  is  called  the  diffusate.  The  parchment-paper,  or  any  simi- 
lar material  used  as  the  septum,  is  applicable  to  the  dialysis  only  of  substances  held  in 
watery  solution,  and  will  not  answer  for  alcoholic  or  ethereal  liquids.  M.  Guignot  has 
found  that  jooroMS  or  unglazed  earthenware  is  capable  of  acting  etficiently  as  a  dialysing 
septum.  Thus,  a  porous  vessel  containing  pure  water  was  placed  in  another  vessel  contain- 
ing a  solution  of  sugar  and  gum;  and,  at  the  end  of  24  hours,  a  greater  portion  of  the 
sugar  had  passed  into  the  inner  vessel,  but  not  a  discoverable  particle  of  gum.  [Pharm. 
Journ.,  N.  S.,  iv.  317.)  It  is  obvious  that  very  ditferent  arrangements  might  be  made  to 
accomplish  the  same  ends.  Thus  a  bladder  containing  a  similar  mixture,  suspended  in  a 
jar  of  distilled  water,  should  yield  similar  results.  Graham's  apparatus  is  preferable  to 
others  only  for  its  convenience. 

It  is  not  our  purpose  to  treat  of  all  the  applications  of  the  process  of  dialysis.  We  shall 
refer  to  those  only  in  which  it  may  prove  useful  to  the  pharmaceutist.  1.  It  facilitates  in 
many  instances  the  separation  of  the  active  matter  of  any  artificial  or  natural  mixture,  to 
a  considerable  extent,  from  the  inert  and  useless,  the  former  being  very  often  crystalline, 
and  the  latter  colloidal.  Thus  infusions  or  decoctions  of  medicines,  such  as  opium,  bella- 
donna, aconite,  «S5C.,  submitted  to  dialysis,  might  give  up  more  or  less  completely  their 
crystalline  principles,  such  as  the  salts  of  morphia,  atropia,  aconitia,  &c.,  to  the  water, 
while  the  gummy,  resinoid,  extractive,  and  colouring  matters,  &c.  might  remain  behind. 
In  effecting  the  analysis  of  organic  bodies,  one  of  the  most  embarrassing  problems  is  to 
get  rid  of  the  inert  principles,  which  interfere  with  the  action  of  chemical  reagents  ;  and 
the  process  of  dialysis  may  here  often  be  brought  to  the  aid  of  the  operator.  2.  In  search- 
ing for  poisons  in  organic  mixtures,  as  in  the  contents  of  the  stomach,  in  which  the  appli- 
cation of  tests  is  often  rendered  abo^'tive  by  the  colloidal  matter  present,  the  problem  of 
the  presence  of  the  poison  may  be  sometimes  solved  by  submitting  the  suspected  matter 
to  dialysis.  The  poison  will  often  be  found  in  the  diffusate,  separated  from  the  other 
matters,  and  may  then  be  detected  by  the  ordinary  tests.  Arsenious  acid,  morphia,  strych- 
nia, brucia,  and  digitaline  have  been  tried  in  this  way,  and  given  successful  results.  (See 
A7n.  Journ.  of  Pharm.,Sept.  1864,  p.  414.)  3.  In  pharmaceutic  operations,  it  often  happens 
that  salts  and  other  crystallizable  substances  are  thrown  away  as  refuse  matter,  because 
they  would  not  repay  the  cost  of  time  and  material  necessary  for  their  recovery.  It  is 
possible  that,  by  this  simple  inexpensive  process,  these  substances  may  be  separated  from 
the  useless  matters  and  thus  saved.  4.  An  economical  application  has  recently  been  made 
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lallization.  The  most  usual  method  is  by  the  evaporation  of  Bolutions,  either 
snoutunt'ously,  or  by  heat.  The  extent  to  which  the  evaporation  Hhould  \m;  car- 
ried depends  oa  the  8olubility  of  the  Hub«luiice.  The  proper  degree  of  concen- 
tration is  uttuined,  when  a  drop  of  the  sohition,  removed  to  a  cool  glass  plate, 
deposits  weii-formeti  crystals.  VVIien  set  aside  to  crystallize,  a  solution  should 
not  be  disturbed  until  deposition  ceases.  The  crystals  are  large  in  proportion 
to  the  slowness  of  the  cooling  of  the  solution,  to  efl'ect  which  the  vessel  is 
soraetintes  set  in  the  drying  closet,  and  sometimes  left  to  cool  with  the  pand- 
bath.  The  deposition  of  crystals  is  facilitated  by  suspending  some  insoluble  8ul> 
stance,  as  wood,  or  sheet  lead,  in  the  solution,  or  crystals  of  the  same  substance, 
which  are  thus  increased  in  size.  When  it  is  desirable  to  have  small  acicular 
crystals,  the  solution  should  be  cooled  rapidly,  and  stirred  constantly  meanwhile. 

Crystallization  is  one  of  the  best  means  of  purifying  many  substances;  the 
impurities  remaining  wholly  or  chielly  in  the  residual  liquid  called  mother' 
water.  Fine  silky  crystals,  which  retain  their  mother-water  by  capillary  attrac- 
tion, must  be  dried  by  strong  expression  in  a  linen  bag.  The  finest  silky  crys- 
tals may  bt^  entirely  freed  from  adhering  liquid,  by  placing  them  in  a  funnel 
which  tits  closely  to  one  of  the  necks  of  a  double-mouthed  bottle,  and  fitting  a 
tube  to  the  other,  through  which  air  is  drawn.  The  current  of  air,  in  passing 
through  the  funnel,  carries  the  water  with  it,  and  dries  the  crystals  perfectly. 

Effects  of  Heat.  The  operations  which  require  a  heat  greater  than  that  used 
in  digesting  are  liquefaction,  f union,  calcination,  uslulation,  incineraiionfdi»- 
tUlation,  sublimation,  and  reduction. 

Liquefaction  is  the  melting  of  those  substances  that  become  soft  previously 
to  fusion,  as  wax,  tallow,  pla.^ter,  &c.  The  heat  employed  is  alwaj-s  below  that 
at  which  charring  takes  place. 

Fusion  is  the  melting  of  those  substances  which  pass  immediately  from  the 
solid  to  the  fluid  state.  It  is  employed  in  pharmacy  in  preparing  nitrate  of  sil- 
ver and  caustic  potassa  for  casting  into  cylinders.  The  former  must  be  melted 
in  a  porcelain,  the  latter  in  an  iron  crucible.  The  moulds  in  which  they  are 
cast  are  formed  of  two  thick  plates  of  cast-iron  or  silver,  with  semi-cylindrical 
grooves  that  fit  accurately  to  each  other.  Fusion  is  also  used  in  preparing  the 
glass  of  antimony. 

Calcination  is  the  term  applied  to  the  changes  produced  in  mineral  sub- 
stances by  intense  heat,  not  attended  with  fusion,  and  leaving  a  solid  residue, 
and  is  often  synonymous  with  oxidation.  The  term  ustulation  is  restricted  to 
the  metallurgic  operations  of  roasting  ores,  to  drive  off  the  volatile  matters,  as 
arsenic,  &c.  Calcination  is  often  used  to  express  the  ustulation  or  burning  of 
carbonate  of  magnesia.  This  is  to  be  performed  in  an  earthen  ves.sel  at  a  red 
heat.  Exposure  to  the  heat  of  a  potter's  furnace,  during  the  burning  of  the 
kiln,  is  an  excellent  mode  of  performing  the  operation.  More  commonly  the 
carbonate  is  burnt  in  an  iron  pot,  which  is  objectionable;  as  the  heat  soon 
oxidizes  the  iron,  and  the  oxide  scales  off  and  mixes  with  the  magnesia,  which 
is  seldom  free  from  iron  when  prepared  in  this  way. 

Incineration,  as  the  name  expresses,  is  the  operation  of  burning  substances 
for  the  sake  of  their  ashes.  It  is  performed  in  obtaining  phosphate  of  lime,  the 
Coruu  Ustum  of  the  late  London  Pharmacopoeia.  The  bones  are  burnt  in  an 
open  fire  until  all  the  combustible  matter  is  consumed. 

of  the  process  to  the  restoration  of  salted  meat  to  the  fresh  state.  If  some  salt  beef  with 
its  brine  be  enclosed  in  a  bag  of  material  suitable  for  dialysis,  as  of  untanned  leather,  and 
the  bag  be  immersed  in  sea-water,  in  the  course  of  some  days  the  beef  and  brine  will  have 
been  rendered  .sufficiently  fresh  for  use,  the  salt  having  passed  out  into  the  sea-water. 
(Che.nw  News,  May  28,  1864.)  (See,  on  the  subject  of  dialysis,  papers  by  Prof.  Redwood 
in  the  Pharm.  Journ.,  April,  18G2,  p.  515,  and  by  Prof.  Procter  in  the  Am.  Joum.  of 
Pharm.,  July,  1862,  p.  Z12.)— Note  to  the  twelfth  edition. 

Notwithstanding  the  very  important  aid  promised  by  this  process  to  pharmacy  when 
first  announced,  we  are  informed  that  it  has  proved  less  practically  useful  than  was 
hoped ;  as  the  great  dilution  of  the  diflusate  renders  it  liable  to  chemical  chanj^e  in  tho 
case  of  organic  substances,  and  makes  aUo  a  great  amount  of  evaporation  necessary. 
(iVofe  to  the  thirteenth  edition.) 
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Eeduction  is  that  operation  by  which  certain  binary  compounds  of  the  metals 
are  brought  to  the  metallic  state,  by  heating  them  alone,  or  with  some  substance- 
capable  of  attracting  the  combined  substance  and  setting  the  metal  at  liberty. 
Arsenious  acid  is  thus  reduced  by  heating  it  with  charcoal,  and  oxide  of  iron, 
in  powder,  by  heating  it  in  a  current  of  hydrogen.  When,  in  the  reduction  of 
metallic  compounds,  some  third  substance  interferes  with  the  process,  as  silica, 
a  substance  capable  of  combining  with  this  is  added,  called  a  Jiux. 

Dispensing  op  Medicines.  A  large  portion  of  the  operations  of  the  apothe- 
cary is  performed  in  the  shop  extemporaneously.  In  dispensing  medicines  from 
the  counter,  he  is  continually  called  upon  to  put  his  previous  knowledge  in 
practice,  and  often  to  substitute  extemporaneous  for  the  regular  oflBcinal  for- 
mulas. There  is  no  part  of  his  business  which  requires,  for  its  proper  perform- 
ance, so  much  ready  knowledge  and  so  accurate  a  judgment.  A  few  directions, 
suggested  by  running  the  eye  over  the  list  of  preparations  of  the  Pharmacopoeia, 
may  be  found  useful. 

Aromatic  ^Vaters.  It  may  sometimes  be  necessary  for  the  apothecary  to 
make  extemporaneously  an  aromatic  water,  not  usually  kept  in  the  shops.  In 
this  case  he  is  to  prepare  it  by  rubbing  two  drops  of  the  essential  oil  with  from 
four  to  six  grains  of  carbonate  of  magnesia  for  every  fluidounce  of  water,  and 
filtering. 

Plasters.  It  is  sometimes  desirable  to  apply  plasters  prepared  from  herbs. 
These  may  be  made  extemporaneously,  by  mixing  the  soft  extract  of  the  plant 
with  about  twice  its  weight  of  melted  adhesive  plaster.  The  most  suitable  ma- 
terial on  which  to  spread  plasters  is  soft  white  leather.  A  margin  of  half  an 
inch  should  be  allowed  to  remain  around  the  plaster.  The  plaster  iron  or  spatula 
maybe  heated  over  the  large  spirit  lamp,  figured  in  page  921.  A  skilful  apothe- 
cary will  be  able  to  spread  the  plaster  uniformly  and  evenly,  without  overheat- 
ing it  so  as  to  corrugate  or  penetrate  the  leather.  A  convenient  instrument  for 

determining  the  size,  and  preserving  a  straight 
edge,  consists  of  two  squares  made  of  tin  and 
graduated  to  inches,  as  in  the  annexed  figure ;  or 
pieces  of  paper  may  be  cut  out  and  pasted  on  the 
leather,  so  as  to  enclose  a  space  of  the  required 
dimensions.  The  plaster  should  first  be  melted 
on  a  piece  of  brown  paper,  and  then  transferred 
to  the  leather,  in  order  to  prevent  its  being  ap- 
plied at  too  great  a  heat.  For  all  the  officinal 
plasters,  the  apothecary  should  have  small  tin 
trays  open  on  one  side,  on  which  to  melt  them. 
If  the  plaster  to  be  spread  is  a  very  large  one,  it 
is  better  to  liquefy  the  material  in  a  capsule,  and 
add  it  to  difiTerent  parts  of  the  leather  as  it  is  wanted,  till  the  whole  is  covered. 
For  the  description  of  an  apparatus  for  spreading  plasters,  see  Emplastra. 

Decoctions  and  Infusions.  These  are  often  ordered  in  prescriptions  in  the 
quantity  of  a  few  ounces.  A  very  convenient  vessel  for  preparing  them  is  the 
common  nursery  lamp,  which  consists  of  a  cylindrical  vessel,  open  at  one  side 
to  receive  a  spirit  lamp,  and  at  the  top  to  receive  a  teapot  or  tin  boiler.  The  in- 
fusion mug  of  Mr.  Alsop,  of  London  (see  Infusa),  which  consists  of  a  queens- 
ware  vessel,  with  a  perforated  diaphragm  of  the  same  material  resting  on  a 
ledge  at  one-third  of  its  height  from  the  top,  is  the  best  instrument  for  this 
purpose.  The  material  to  be  infused  is  placed  on  the  diaphragm,  and  the  boiling 
water  poured  on  till  it  rises  over  the  ingredients.  No  stirring  is  necessary,  and 
the  process  is  accomplished  rapidly.  Infusions  and  decoctions  may  be  kept 
during  hot  weather,  and  for  many  months,  by  straining  them  while  hot,  and 
pouring  them  at  once  into  bottles  provided  with  accurately  ground  stoppers. 
The  bottle  must  be  quite  filled;  the  stopper  beiag  made  to  displace  its  own 
bulk  of  the  liquid.  A  common  bottle  with  a  perforated  cork  stopper  may  be  used, 
if  the  hole  be  instantly  closed,  and  the  cork  covered  with  sealing  wax.  The  hotter 
the  liquid  and  the  freer  from  air  bubbles,  the  better  will  the  infusion  keep. 
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Neutral  Mixture  and  Effervescing  Draught.  Neutral  mixture  ie  known  to 
be  BUturuted  perfectly,  wlien  it  does  not  affect  lituiua  paper  either  in  it«  blue 
Btttte,  or  reddened  by  an  ueid.  Tlie  carbonic  acid,  extricated  in  itH  preparation, 
combines  at  (irst,  without  effervescence,  with  tiie  reniuining' carbonate,  and  forin.s 
a  bicarbonate.  This  circumstance  may  lead,  unlus.s  the  solution  be  tested,  to  the 
supposition  that  the  mixture  is  saturated.  For  preparing  the  effervescing 
draught,  it  is  advisable  to  keep  io  the  shop  a  solution  of  carbonate  of  potassa 
containing  an  ounce  to  the  pint.  The  silica  which  this  salt  contains  precipi- 
tates after  a  few  weeks,  and  leaves  a  perfectly  clear  solution;  whereas  that 
prepared  at  the  time  it  is  to  bo  used  always  becomes  turbid  after  Ijeing  saturated. 

Extemporaneous  Mixtures.  In  preparing  these  by  direction  of  the  physician, 
it  is  of  the  lirst  importance  to  mix  the  ingredients  in  the  manner  best  calcu- 
lated to  ensure  a  smooth  and  readily  niiscible  compound,  without  grittiness  or 
imperfectly  comminuted  portions,  when  a  part  of  the  constituents  may  be  insolu- 
ble. Kino  and  extractof  rhatany  should  be  first  dissolved  in  boiling  water,  when 
admissible.  If  an  aromatic  water  is  directed,  they  should  be  rubbed  to  powder, 
mixed  with  the  insoluble  ingredients,  if  any,  and  the  water  gradually  added, 
the  whole  being  triturated  till  smoothly  mixed.  Emulsions  of  the  gum-resins 
should  be  rubbed  till  all  the  particles  are  softened,  and  then  strained,  if  any  ex- 
traneous matter  is  present.  Water  can  be  saturated  with  camphor  by  means  of 
carbonate  of  magnesia,  and  an  aqueousmixtureof  any  strength  may  be  made  with 
it,  by  triturating  the  camphor  with  magnesia,  and  shaking  the  mixture  before 
using  it.  Camphor  softens  the  gum-resins,  and  solid  fats  and  oils,  and  may  be 
rendered  pernjaneutly  miscible  with  water,  in  considerable  quantity,  by  tritura- 
tion with  a  fifth  part  of  myrrh.  In  preparing  oily  emulsions  in  which  gum  arable, 
or  gum  and  sugar  are  the  medium,  a  sufificieut  quantity  of  water  must  be  added 
(generally  about  twice  their  weight)  to  convert  them  into  a  thick  mucilage  be- 
fore adding  the  oil,  which  must  then  be  thoroughly  mixed  with  the  mucilage, 
and  the  remaining  water  added  gradually  with  great  care.  Gum  arable  is  best 
suited  for  this  purpose  in  a  powder  somewhat  less  fine  than  as  ordinarily  used. 
Ether  is  rendered  more  soluble  in  water  by  trituration  with  spermaceti.  The 
mixture  should  be  filtered  to  separate  the  superfluous  spermaceti.  If  elaterium 
is  to  be  incorporated  in  a  mixture,  it  should  be  first  rubbed  with  a  little  alcohol, 
then  with  sugar  or  syrup,  and  lastly  with  the  other  ingredients.  When  a  few 
drops  of  croton  oil  are  to  be  suspended  in  a  mixture,  the  latter  will  be  more 
permanent  if  a  little  olive  oil  be  added  with  the  croton  oil  to  increase  its  quan- 
tity. Mixtures  that  contain  the  resinous  tinctures,  should  also  contain  syrup, 
with  which  the  tincture  should  be  first  mixed,  and  the  water  then  added  very 
gradually.  If  a  mixture  is  to  contain  laudanum  and  a  fixed  oil,  the  former 
should  be  first  mixed  with  the  syrup  and  the  oil  afterwards  incorporated,  and 
lastly  the  water.  The  mixture  will  not  otherwise  be  uniform.  When  a  consider- 
able quantity  of  sugar  is  added  to  a  mixture,  it  is  best  to  use  syrup,  employing 
a  fluidrachra  of  syrup  for  each  drachm  of  sugar,  and  making  allowance  for  the 
water  contained  in  the  syrup,  which  equals  half  its  bulk. 

Powders.  Powders  are  often  mixed  together  with  difficulty,  by  means  of  a 
pestle  and  mortar,  on  account  of  their  differing  greatly  in 
weight,  or  of  their  softness  and  compressibility,  as  char- 
coal and  magnesia,  or  rhubarb  and  magnesia.  In  these 
cases  the  mixing  should  be  completed  with  a  spatula  on 
paper.  In  dividing  powders  into  doses,  it  is  very  desirable 
to  fold  the  packages  neatly  and  of  a  uniform  size.  The 
powder  folder  represented  in  the  figure  is  very  useful  for 
this  purpose.  It  may  be  made  of  mahogany  or  other  hard 
wood.  Instruments  of  this  kind  with  a  movable  cheek,  so  as  to  be  widened  or 
contracted  by  a  screw,  and  made  of  brass,  are  used  in  some  shops.  When  vola- 
tile or  deliquescent  substances,  as  camphor  and  carbonate  of  potassa,  are  pre- 
scribed in  several  powders,  these  should  be  enveloped  separately  in  tin-foil  or 
waxed  paper;  and,  when  the  number  of  doses  is  more  than  two,  they  should 
be  enclosed  in  a  paper  box. 
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Pills.  In  ordering  pills  care  must  be  taken  to  avoid  the  use  of  deliquescent 
salts,  and  to  deprive  those  which  are  efflorescent  of  their  water  of  crystalliza- 
tion. The  mass  must  be  thoroughly  incorporated  previously  to  being  divided; 
and  this  is  particularly  important  when  extracts  of  different  degrees  of  hardness 
enter  into  the  composition.  A  section  of  the  mass  should  be  throughout  of 
uniform  colour  and  consistency.  Pills  are  to  be  rolled  and  preserved  in  pow- 
dered liquorice  root,  or  lycopodium  powder,  which  ought  to  be  kept  for  use  in 
a  tiu  box  with  a  perforated  lid,  like  a  pepper-box.  The  liquorice  root  is  prefer- 
able on  the  pill-machine,  as  finer  and  more  adiiesive;  the  lycopodium  in  the 
pill-box,  as  less  liable  to  attract  moisture,  and  not  disposed,  like  the  former,  to 
become  mouldy.  When  pills  are  of  too  soft  a  consistence,  a  little  liquorice 
powder  may  be  incorporated  with  them  to  render  them  more  firm.  Pills,  into 
the  composition  of  which  gum  arabic  enters,  should  be  softened  with  syrup, 
and  not  with  water,  as  the  latter  renders  the  mass  difficult  to  roll.  For  further 
remarks  relative  to  the  formation  of  masses  for  pills,  see  Pilulse. 

Gum-resins.  Gummi-resinse.  The  method  of  treating  gum-resins,  now  that 
it  has  ceased  to  be  a  special  subject  of  officinal  direction,  may  be  appropri- 
ately considered  in  this  place.  Gum-resins  are  concrete  natural  juices  of  plants 
obtained  bj^  spontaneous  exudation  or  incision,  and  consisting  of  gum  and  resin, 
associated  for  the  most  part  with  more  or  less  volatile  oil,  and  frequently  with 
other  substances,  such  as  extractive,  bassorin,  starch,  wax,  and  various  salts. 
The  gum  and  resin  are  essential  ingredients,  but  exist  in  very  different  propor- 
tions in  the  different  varieties.  All  the  gum-resins  are  partially  soluble  in  alco- 
hol and  in  water,  but  completely  so  in  neither  of  these  liquids.  Diluted  alcohol, 
on  the  contrary,  dissolves  them  almost  entirely,  especially  if  assisted  by  heat. 
AVith  water  they  form  an  opaque  emulsion;  the  resin,  essential  oil,  and  other 
insoluble  constitnients  being  held  in  suspension  by  the  dissolved  gum.  Tliey  are 
to  a  certain  extent  soluble  in  vinegar.  Upon  several  of  them,  especially  myrrh 
and  ammoniac,  carbonate  of  potassa  so  reacts  as  to  render  them  soluble  in  M^ater, 
or  capable  of  being  permanently  retained  in  suspension  by  that  liquid.  A  good 
metliod  of  effecting  their  suspension  in  any  watery  vehicle,  is  to  rub  them  with 
a  few  drops  of  pui'e  almond  oil  so  as  to  form  a  smooth  paste,  and  then  very  gra- 
dually to  add  the  liquid,  continuing  the  trituration.  In  forming  an  emulsion 
with  myrrh  very  rich  in  oil  and  resin,  the  union  with  water  is  greatly  facilitated 
by  rubbing  the  gum-resin,  after  it  has  been  well  beaten,  with  a  little  gum 
arabic  before  adding  the  water. 

They  are  often  so  impure  from  admixture  of  vegetable  and  mineral  substances, 
as  to  be  unfit  for  use  until  purified.  Various  modes  of  effecting  this  object  have 
been  practised.  Some  of  the  gum-resins, as  galbanum,  are  so  far  fusible,  that  they 
may  be  rendered  sufficiently  liquid  by  heat  to  admit  of  straining  through  a  hempen 
cloth.  Care  should  be  taken  in  this  process  not  to  apply  too  great  a  heat,  and 
it  is  best  that  the  liquefaction  should  be  effected  by  means  of  a  water-bath.  But 
several  of  them,  as  assafetida  and  ammoniac,  are  not  sufficiently  fusible  at  the 
temperature  of  boiling  water  to  admit  of  being  strained  with  facility.  As  they 
are  usually  brittle  and  pulverizable  when  very  cold,  they  may  be  freed  from  the 
coarser  impurities  by  powdering  them  in  the  winter  season,  and  sifting  the  pow- 
der, which  afterwards  agglutinates  with  warmth.  This  plan  is  recommended  by 
Mr.  Brande  in  relation  to  assafetida,  ammoniac,  and  galbanum.  When  boiled 
with  hot  water,  any  of  the  gum -resins,  though  not  dissolved,  will  form  a  semi- 
liquid  mass  capable  of  beingstrained;  and  this  was  the  method  employed  by  the 
London  College  for  their  purification.  It  is  liable  to  the  objection  that  a  portion 
of  the  volatile  oil,  upon  which  their  medical  virtues  in  part  depend,  is  driven  off; 
and  the  gum-resins  thus  prepared  are  adapted  more  especially  for  external  use. 
The  French  pharmaceutists  purify  these  substances  bydissolvingthem  in  diluted 
alcohol,  filtering,  and  evaporating  the  solution.  This  process,  though  liable  in  a 
still  greater  degree  than  that  of  the  London  College  to  the  objection  of  diminish- 
ing the  virtues  of  the  medicine  by  driving  off  the  essential  oil,  has  the  advantage 
of  completely  separating  all  insoluble  substances,howe  ver  minutely  divided,such 


PART  ir.  Dispensing  of  Medicines. — Implements.  989 

as  fine  sand  or  otlicr  earth,  which  mi^ht  pass  throu;?h  the  pores  of  a  hempen 
strainor.  For  internal  use,  it  is  host  to  select  the  gum-resin  ho  pure  as  not  to  re- 
quire pnrilieation.  M.  Constantin  reconiniendM,  as  an  effectual  method  of  produc- 
inj,' permanent  homopeneouft  emulsions  \vitl>  theffum-resins.toput  into  o  marble 
or  porcelain  mortar  the  quantity  directed  of  ilie  gum-resin,  in  small  pieces,  to  add 
about  four  times  its  weight  of  alcohol,  to  set  this  on  fire  and  triturate  with  a  por- 
celain pestle  until  the  alcohol  isconsumcfi.  and  lastly  to  rub  the  soft  mass,  thus 
produced,  with  the  licpiid  gradually  added.  (Jniirn.  dr  I'/inrm.,  xxvi.  39.) 

SuppositorieK  and  lozenges  or  troches  are  other  preparations  often  extem- 
poraneously made  by  the  apothecary,  which  are  not  described  here;  as  they 
will  be  found  sufficiently  treated  of,  in  a  general  way,  in  a  subsequent  part  of 
this  work,  in  connection  with  the  several  substances  belonging  to  then». 

Implements.  The  proper  cleanliness  of  his  vessels  is  an  object  of  great  im- 
portance to  the  apothecary.  Open  vessels,  as  mortars  and  measures,  are  easily 
clean.sed,  and  should  be  wiped  dry  immediattdy  after  being  washed.  Fats  and 
resins  are  readily  removed  by  pcarlash,  or  tow  and  damp  ashes,  or  sand ;  red  pre- 
cipitate and  other  metallic  substances  by  a  little  nitric  or  muriatic  acid;  Prus- 
sian blue  by  means  of  pearlash.  Bottles  may  be  cleansed  from  the  depositions 
which  accumulate  on  their  sides  and  bottoms  from  long  use  in  the  shops,by  a  few 
shreds  of  grocers'  paper,  and  a  little  clean  water.  They  are  to  l)e  shaken  so  as 
to  give  the  paper  and  water  a  centrifugal  motion,  which  effectually  removes  the 
dirt  from  the  sides.  They  may  be  freed  from  oil  by  a  little  strong  nitric  acid, 
after  the  action  of  which  Water  will  thoroughly  cleanse  them.  Long  sticks  armed 
with  sponge,  or  dry  linen  or  cotton  cloth,  should  be  provided  for  wiping  dry  the 
interior  of  flasks  and  bottles.*  A  wire,  bent  at  the  end  into  a  sort  of  hook,  will 
be  found  useful  forgetting  corks  out  of  bottles.  Wire  instruments  with  three 
prongs  are  made  specially  for  this  purpose.  In  the  absence  of  these,  a  loop  of 
twine  will  often  be  found  convenient  for  effecting  the  same  object.  When  the 
glass  stopper  of  a  bottle  is  fast,  it  may  often  be  loosened  l)y  gently  tapping  its 
sides  alternately  with  the  handle  of  a  spatula.  Sometimes  a  drop  or  two  of  oil, 
alcohol,  chloroform,  or  water,  will  soften  the  cementing  substance.  It  will  some- 
times answer  to  wrap  the  stopper  in  a  cloth,  insert  it  in  a  crevice  or  hole,  in  a 
table  or  door,  and  twist  the  bottle  gently  and  dextrously.  Sometimes  the  stopper 
may  be  loosened  by  quickly  expanding  the  neck  in  the  flame  of  a  lamp,  and  tap- 
ping the  stopper  before  the  heat  has  reached  it.  The  bottle  should  be  constantly 
turned  in  the  hand  during  the  heating  process,  to  avoid  unequal  expansion  ami 
fracture  In  the  absence  of  a  flame,  a  piece  of  twine,  turned  twice  around  the 
neck  and  drawn  back  and  forward  rapidly,  will  soon  heat  it  sufficiently  in  most 
instances.  When  the  stopper  of  a  bottle  containing  cau.stic  alkali  adheres,  in 
consequence  of  the  neck  not  having  been  wiped  thoroughly  dry,  it  is  almost  im- 
l)ossible  to  loosen  it,  and  the  neck  must  be  cut  off.  The  adhesion  in  such  cases 

*  The  odour  of  voliitile  oils,  and  other  strong-sinelling  substances,  such  as  musk,  may 
be  removed  from  bottles,  mortars,  «&c.,  by  means  of  the  pulp  of  bitter  almonds  or  peach 
kernels,  bruised  peach  leaves,  or  other  substances  containing  hydrocyanic  acid.  But  fatty 
matters  should  first  be  removed  by  an  alkaline  solution,  and  resins  by  alcohol.  (Journ. 
deCkim.  Med.,  1845,  p.  535.)  It  is  asserted  that  the  powder  of  black  mustard  has  the 
same  effect.  {Ibid.,  2e  s^r.,  iii.  727.) 

In  a  communication  by  Prof.  Procter  to  the  Am.  Journ.  of  Pharm.  (Nov.  1868,  p. 
510),  the  alternate  use  of  ftenzine  and  solution  of  one  of  the  alkaline  carbonates  with  lime, 
is  strongly  recommended  for  the  cleansing  of  cod-liver  oil  bottles,  which  are  often  re- 
turned to  the  shop  with  the  oil,  thickened  by  exposure,  adhering  both  to  their  inner  and 
outer  surfaces.  The  benzine  is  first  used,  and  then  the  alkaline  solution  with  lime;  the 
operation  can  be  repeated  if  needful;  and  the  whole  process  is  completed  by  a  thorough 
rinsing  with  water.  For  more  precise  particulars  the  reader  is  referred  to  the  journal. 
[Note  to  the  thirteenth  edition.) 

It  is  sometimes  difficult  to  cleanse  glass  and  porcelain  to  which  organic  matters  have 
long  adhered.  These  sometimes  become  so  hard  and  dry  as  to  resist  solvents.  C.  Brunner 
rocomtnends,  in  such  instances,  to  moisten  the  surface  to  be  cleansed  with  strong  sulphu- 
ric acid,  to  sprinkle  on  the  acid  some  powdered  bichromate  of  potassa,  and  to  let  the  ves- 
sel stand  for  some  hours  in  a  warm  place.  The  organic  matter  is  thus  destroyed  and  may 
ea.>ily  be  washed  away.  [Chem.  Oaz.,  no.  410,  p.  430.) 
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may  be  prevented  by  dipping  the  stopper  before  insertion  in  melted  paraffin,  on 
which  the  alkalies  have  no  action.  It  is  said  that  organic  substances,  which  are 
altered  by  exposure  to  light  in  ordinary  glass  bottles,  undei'go  no  change  when 
contained  in  oi*ange-coloured  bottles. 

The  apothecary  should  be  provided  with  spatulas  of  wood,  whalebone,  and 
horn,  as  well  as  of  steel.  It  should  be  an  invariable  rule  to  clean  every  knife 
and  graduated  measure  immediately  after  it  is  used,  and  to  put  the  dirty  mortars 
apart  from  the  clean.  Too  much  particularity  and  order  in  all  the  minute  details 
of  the  shop  cannot  be  practised.  The  counters  should  be  cleaned  every  day,  and 
wiped  as  often  as  they  become  dusty.  The  scales  should  be  thoroughly  cleaned 
every  week,  and  wiped  always  after  using  them  for  dusty  substances  ;  and  the 
prescription  balance  should  be  kept  carefully  enclosed  in  a  glass  case,  and  the 
dishes  wiped  after  each  time  of  using.  The  beam  should  occasionall}'^  be  wiped 
with  a  soft  cotton  or  silk  cloth.  The  mortar  stand  should  pass  through  the  floor 
and  cellar  into  the  ground,  so  as  not  to  jar  the  counter  during  the  contusion  of 
substances,  and  thus  injure  the  balance.  Bottles  should  be  replaced  as  soon 
after  being  taken  down  and  used  as  possible, and  should  on  no  account  be  changed 
from  their  accustomed  place  on  the  shelf  For  the  preservation  of  leaves,  flowers, 
aromatic  powders,  calomel,  and  other  medicines  to  which  light  is  injurious,  the 
bottles  should  be  coated  with  tin-foil,  or  with  black  or  orange-coloured  varnish. 

No  apothecary  should  be  unprovided  with  a  set  oi  troy  weights,  as  without 
them  he  will  find  it  difficult  to  comply  with  the  officinal  directions  for  the  pre- 
paration of  his  medicines ;  and  the  drawer  in  which  his  smaller  weights  are  kept 
should  be  clean  and  free  from  dust,  so  that  the  weights  may  be  accurate.  In 
dispensing  medicines,  no  vial  or  parcel  should  be  suflered  to  leave  the  shop  with- 
out its  appropriate  label ;  and  this,  in  the  case  of  prescriptions,  should  always 
be  the  physician's  direction  as  to  the  manner  of  taking  it,  and  not  the  name  of 
the  medicine,  unless  it  be  so  directed  by  him.  The  prescription,*or  a  copy  of  it, 
should  be  retained  and  numbered,  and  the  same  number  marked  on  the  parcel 
or  bottle.  Everything  connected  with  the  shop,  and  the  dispensing  and  putting 
up  of  medicines  and  parcels,  should  be  characterized  by  neatness,  accuracy,  sys- 
tem, and  competent  knowledge. 

The  apprentice  who  desires  to  qualify  himself  for  his  business,  should  care- 
fully study  Turner's,  Graham's  or  Fownes's  Elements  of  Chemistry,  Mohr  and 
Redwood's  Practical  Pharmacy,  Parrish's  Treatise  on  Pharmacy,  and  Morfit's 
Chemical  and  Pharmaceutical  Manipulation,  which  may  be  termed  the  hand- 
books of  his  profession.  D.  B.  S. 

General  Officinal  Directions. 

As  all  the  processes  of  the  United  States  and  British  Pharmacopoeias  are 
either  described  or  fully  detailed  in  the  following  pages,  it  is  proper  that  the 
prefatory  explanations  in  these  works  should  be  introduced  in  this  place,  in 
order  that  the  reader  may  be  prepared  to  understand  the  precise  signification  of 
the  terms  employed. 

Weights.  The  U.  S.  Pharmacopoeia  recognises  the  troy  or  apothecaries'  pound, 
and  its  divisions  of  ounces,  drachms,  scruples,  and  grains,  for  the  expression  of 
weights,  but  actually  employs,  in  its  processes,  only  the  grain  and  ounce.  The 
following  explanations  are  given  on  the  subject  of  weights. 

"  In  order  to  avoid  the  danger  of  mistakes  from  confounding  the  troy  and 
avoirdupois  pounds,  the  term,  pound,  is  disused  in  the  formulas  of  this  work, 
and  the  desired  weight  is  expressed  in  ounces,  each  containing  four  hundred  and 
eighty  grains.  This  ounce  is  always  printed  troyounce,  to  guard  against  the 
error  of  substituting  for  it  the  avoirdupois  ounce,  consisting  of  four  hundred  and 
thirty-seven  and  a  half  grains.  The  drachm  and  scruple  are  also  disused,  and  re- 
placed by  their  equivalents  in  grains.  Itis  highly  important  that  persons  engaged 
in  preparing  medicines  should  be  provided  with  troy  weights.  But  those  who  are 
not  so  provided  can  make  their  avoirdupois  weights  available  as  substitutes  for 
troy  weights,  by  bearing  in  mind  that  42-5  grains,  added  to  the  avoirdupois 
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ounce,  will  make  it  equal  to  the  troy  ounce ;  and  that  1240  grains,  deducted  from 
the  avoirdupois  pound,  will  reduce  it  to  the  troy  pound."  U.  H. 

As  the  common  weij^hts  of  the  country  are  the  avoirdupois  weights,  and 
every  apothecary  is  in  possession  of  the  lower  denominations  of  the  apotheca- 
ries' weight,  viz.  grains,  scruples,  and  drachms,  there  can  be  no  difficulty  in  com- 
l)lying  with  the  orticinal  directions.  The  British  Council,  in  their  recently  pub- 
lished Pharmacopoeia,  have  abandoned  the  troy  weights  formerly  employed  by 
the  London  and  Kdinburgh  Colleges, and  substituted  the  avoirdupois  pound  and 
ounce,  the  former  of  7000  grains,  the  latter  of  437*5  grains;  conforming  in  this 
respect  with  the  Dublin  College,  but  adhering  to  the  old  grain,  and  rejecting  all 
intermediate  divisions.  It  is  a  subject  for  congratulation  that  the  Dublin  drachm 
and  scruple,  of  5468  grains  and  18 '22  grains  respectively,  have  been  abandoned. 

Both  in  the  United  States  and  British  Pharmacopoeias,  with  the  exception, 
in  the  former,  of  the  mineral  acids,  fixed  oils,  and  chloroform,  the  quantity  of 
fluids  is  generally  indicated  by  the  liquid  raeasure,consistingofthe  gallon  and  its 
divisions  of  pints,  fluidounces,  fluidrachms,  and  minims.  It  is  highly  necessary 
that  the  apothecary  should  understand  that  this  distinction  is  rigidly  observed, 
in  this  work,  in  all  the  details  which  follow,  and  that,  whenever  the  simple  terms 
pound,  ounce,  and  drachm  are  employed,  they  must  be  considered  as  belonging 
to  the  denomination  of  troy  weight,  unless  when  otherwise  expressly  intimated. 
This  caution  is  the  more  necessary,  as  these  terms  are  often  confounded  with 
the  corresponding  divisions  of  liquid  measure,  viz.  the  pint,  fluidounce,  and 
fluidrachm.  (See  Tables  of  Weights  and  Measures  in  the  Appendix.) 

Measures.  The  U.  S.  Pharmacopoeia  adheres  to  the  old  wine  gallon  and  its 
divisions  of  pints,  fluidounces,  fluidrachms,  and  minims ;  but  actually  employs,in 
its  processes,  no  denomination  of  measure  higher  than  the  pint.  In  the  British 
Piiarmacopoeiathe  Imperial  gallon  and  itsdivisions,before  used  by  all  the  British 
Colleges,  have  been  retained.  This  discrepancy  is  very  unfortunate,  as  no  one  de- 
nomination of  the  Imperial  measure  corresponds  exactly  with  the  same  denomi- 
nation of  the  wine  measure;  and  the  formulas,  therefore,  of  the  British  Council, 
80  far  as  measures  are  concerned,  when  they  agree  in  terms  with  those  of  the  Uni- 
ted States  Pharmacopoeia,differfrom  them  in  reality;  while  in  other  cases,though 
differing  in  terms,  they  may  be  quite  or  very  nearly  identical.  It  is  very  im- 
portant that  the  apothecary  should  bear  this  distinction  in  mind;  and,  when  he 
has  occasion  to  carry  into  effect  one  of  the  foreign  formulas,  that  he  should 
make  the  due  allowances.  He  will  find,  among  the  Tables  in  the  Appendix  o{ 
this  work,  a  statement  of  the  relative  value  of  the  several  denominations  of  the 
Imperial  and  wine  measures,  and,  by  consulting  this  statement,  will  be  enabled 
to  convert  the  former  into  the  latter  without  difficulty.  We  have  endeavoured 
to  obviate,  as  far  as  possible,  this  source  of  inconvenience,  if  not  of  danger,  by 
indicating  in  our  accounts  of  the  British  processes  the  kind  of  weight  or  mea- 
sure intended,  whenever  the  discrepancy  is  such  as  to  he  a  point  of  any  import- 
ance. Though  the  Imperial  fluidounce,  fluidrachm,  and  minim  differ  somewhat 
from  the  wine  measures  of  the  same  denomination,  yet  that  difference  is  so  small 
that  we  have  not  always  deemed  it  necessary  to  make  them  objects  of  special 
notice.  At  the  temperature  of  60°  P.,  the  TJ.  S.  pint  of  distilled  water  weighs 
7291-2  grains,  and  the  fluidounce  4557  grains;  while  the  Imperial  pint  of  dis- 
tilled water.at  the  same  temperature,  weighs  7000  grains,and  the  fluidounce  437  5 
grains.  The  measures  kept  in  the  shop  should  be  graduated  according  to  the 
divisions  of  the  wine  gallon ;  as  this  is  recognised  by  our  own  officinal  standard. 

Temperature.  When  there  is  occasion  to  indicate  the  temperature,  Fahren- 
heit's thermometer  is  employed  in  the  U.  S.  and  Br.  Pharmacopoeias.  In  the 
former,  the  term  gentle  heat  indicates  any  temperature  between  90°  and  100°. 

Specific  Oravity.  In  both  Pharmacopoeias,  when  the  specific  gravity  of  a 
body  is  given,  it  is  considered  to  be  at  the  temperature  of  60°  of  Fahrenheit. 

Saturation.  The  U.  S.  Pharmacopoeia  states  that  "  when  an  acid  or  alkali 
is  directed  to  be  saturated,  the  point  of  saturation  is  to  be  ascertained  by  means 
of  litmus  and  turmeric,  in  the  way  usually  followed  by  chemists."   For  this 
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purpose  litmus  or  turmeric  paper  is  usually  employed;  the  latter  being  ren- 
dered brown  by  the  alkalies,  the  former  being  reddened  by  the  acids,  and  hav- 
ing its  blue  colour  restored  by  the  alkalies.  (See  Lacmus  and  Curcuma.) 

Containing  Vessels,  In  the  U.  S.  Pharmacopoeia  it  is  ordered  that,  in  all 
cases  in  which  bottles  are  directed  to  be  well  stopped,  they  must  be  closed 
with  glass  stoppers.  In  the  late  London  Pharmacopoeia  it  was  directed  that, 
when  not  otherwise  ordered,  glass,  porcelain,  or  stoneware  vessels  should  be 
used  for  preparing  and  preserving  medicines,  at  the  same  time  guarding  espe- 
cially against  the  employment  of  earthen  vessels  glazed  with  lead.  The  same 
College  also  directed  that  acid,  alkaline,  and  metallic  preparations,  and  salts  of 
every  kind,  be  kept  in  stopped  glass  bottles,  which,  for  certain  substances, 
should  be  of  black  or  green  glass. 

Percolation,  or  Filtration  by  Displacement.  In  relation  to  this  process,  the 
following  directions  are  given  in  the  (/.  S.  Pharmacopoeia. 

"  The  kind  of  filtration,  known  as  percolation  or  the  process  of  displacement, 
directed  in  this  Pharmacopoeia,  consists  in  subjecting  a  substance  or  substances, 
in  powder,  contained  in  a  vessel  called  ^percolator,  to  the  solvent  action  of  suc- 
cessive portions  of  a  menstruum,  in  such  a  manner  that  the  liquid,  as  it  traverses 
the  powder  in  its  descent  to  the  recipient,  shall  become  charged  with  the  soluble 
portion  of  it,  and  pass  from  the  percolator  free  from  insoluble  matter. 

"  When  the  process  is  successfully  conducted,  the  first  portion  of  the  filtered 
liquid,  or  percolate,  will  be  nearly  saturated  with  the  soluble  constituents  of  the 
substance  treated;  and,  if  the  quantity  of  menstruum  be  suflBcient  for  its  ex- 
haustion, the  last  portion  will  be  nearly  destitute  of  colour,  odour,  and  taste. 

"  The  percolator  should  be  either  conical,  or  nearly  cylindrical  with  a  conical 
termination  at  the  smaller  end,  and  provided  internally  with  a  porous  or  colander- 
like partition  ordiaphragm,  resting  transversely  immediately  above  its  neck,  for 
the  support  of  the  powder.  Ordinary  glass  funnels,  varying  in  capacity  from 
one  to  eight  pints,  are  to  be  preferred  for  most  of  the  operations  requiring  per- 
colation in  this  Pharmacopoeia;  but  percolators  may  also  be  made  of  earthen- 
ware or  tinned  iron,  especially  of  the  latter  material  when  required  of  large  size. 
Tinned  iron,  however,  should  not  be  used  when  the  liquid  acts  chemically  on  the 
material.  In  the  several  formulas  in  which  percolators  are  used,  their  form  and 
material  will  always  be  designated  when  there  is  a  preference  in  these  respects. 
In  cases  in  which  these  variations  of  the  instrument  are  indifferent,  the  term 
percolator  simply  will  be  employed.  When  a  funnel  is  used,  a  circular  piece  of 
muslin  or  of  lint,  pressed  into  the  neck  by  means  of  a  cork  with  notched  sides, 
forms  a  good  diaphragm ;  but  in  all  cases  a  similar  piece  of  muslin,  moistened 
slightly  with  the  menstruum,  should  be  interposed  between  the  diaphragm  and 
the  powder,  to  prevent  the  passage  of  the  fine  particles  of  the  latter. 

"  The  substance  to  be  subjected  to  percolation,  after  having  been  reduced  by 
sifting  to  a  uniform  powder,  of  the  fineness  indicated  in  the  formula,  is  to  be 
put  into  a  basin  with  from  one-fourth  to  one-half  of  its  weight  of  the  men- 
struum, and  the  two  rubbed  together  until  the  powder  is  uniformly  moistened. 

"A  portion  of  the  powder  is  now  to  be  carefully  placed  upon  the  diaphragm, 
prepared  as  above  directed,  and  pressed  gently  until  the  muslin,  resting  against 
the  sides  of  the  percolator  just  above  the  neck,  is  covered  with  a  uniform  layer. 
The  remainder  of  the  powder  is  then  to  be  transferred  to  the  percolator,  and 
compressed  evenly  and  firmly,  and  the  level  surface  covered  with  a  circular 
piece  of  moistened  muslin,  so  that  the  liquid  poured  upon  it  may  penetrate 
equably,  and  not  disarrange  the  powder. 

"The  percolator  being  now  properly  supported,  with  its  neck  in  a  bottle  pre- 
viously marked  for  the  quantity  or  quantities  of  liquid  to  be  percolated,  the 
menstruum  is  to  be  poured  on  the  muslin  until  the  space  above  is  nearly  filled ; 
and  a  layer  of  it  must  be  constantly  maintained  above  the  powder,  so  as  to  pre- 
vent the  access  of  air  to  its  interstices,  until  all  has  been  added,  or  until  the 
requisite  quantity  of  percolate  has  been  obtained. 

"  If  the  fineness  of  the  powder  and  its  arrangement  in  the  percolator  have 
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iKjen  properly  attended  to,  the  percolate  will  pass  out,  by  drops,  with  greater 
or  loss  nipidity,  accordini^  to  the  size  of  the  percolator;  but,  if,  by  reason  of 
occiticntul  inipiM'fectioii  in  the  powder,  or  in  the  puckin^,  the  liquid  pass  more 
rapidly  thim  tiiis.  the  neck  of  the  percolator  should  be  obstructed  by  ucaos  of 
a  ct)rk  until  the  requisite  slowness  has  been  atlai^ied. 

"  When  the  drej^s  of  a  tincture  are  to  be  subjected  to  percolation,  after  mace- 
ration with  all  the  menstruum,  the  licpiid  portion  should  be  drained  otf,  the 
solid  portion  packed  in  a  percolator  as  before  described,  and  the  licpiid  gradu- 
ally poured  on  until  all  has  passed  the  surface,  when,  immediately,  sullicient 
of  the  orijrimil  menstruum  shoidd  l)e  poured  on  to  displace  the  absorbed  liquid, 
until  the  prescribed  (|uantity  of  the  tincture  has  been  obtained. 

"Fineneas  of  Powders.  As  dillerent  degrees  of  fineness  are  necessary  in 
powders,  according  to  their  nature  and  mode  of  treatment,  the  special  degree 
required  is  designated  in  the  several  formulas.  For  this  purpose  the  terms  very 
fine,  fine,  moderately  fine,  moderately  coarse,  and  coarse  are  used; — the  powder 
passed  through  a  sieve  of  eighty  or  more  meshes  to  the  linear  inch  being  desig- 
nated as  very  fine;  through  one  of  sixty  meshes, /iyie ;  through  one  of  fifty 
meshes,  moderately  fine ;  through  one  of  forty  meshes,  moderately  coame ;  and 
through  one  of  twenty  meshes,  coarse."  U.  S. 

The  principles  of  the  process  of  percolation  and  the  apparatus  in  which  it  is 
performed  have  already  l)een  presented  in  sufficient  detail.  (See  page  931.)  The 
advantages  of  the  process  are,  that  the  active  soluble  principles  of  medicinal 
substances  are  in  general  extracted  by  it  more  speedily,  thoroughly,  and  eco- 
nomically than  by  any  other  mode ;  that  concentrated  solutions  of  these  princi- 
ples are  more  easily  obtained ;  and  that  no  portion  of  the  impregnated  nienstruura 
need  be  lost  by  remaining  in  the  solid  mass.  It  is,  however,  liable  to  the  objec- 
tion, that  considerable  experience  and  skill  are  necessary  to  carry  it  properly 
into  elfect,  and  that,  if  improperly  performed,  it  must  often  result  in  preparations 
very  different  from  those  conteniplated  in  the  formulas.  It  should  not,  therefore, 
be  resorted  to  in  the  fulfilment  of  officinal  directions,  when  any  alternative  is 
given,  unless  by  individuals  who  have  acquired  the  requisite  skill  by  practice. 

The  sources  of  failure  in  this  process  are  chiefly  an  improper  degree  of  com- 
minution in  the  substance  to  be  acted  upon,  and  an  improper  condition  of  the 
mass  after  it  has  been  introduced  into  the  instrument.  If  the  material  be  in  too 
fine  a  powder,  it  resists  or  obstructs  the  passage  of  the  fluid;  if  too  coarse,  it 
allows  the  fluid  to  pass  too  rapidly,  and  at  the  same  time  opposes  its  cohesion 
to  the  solvent  power  of  the  menstruum.  If  merely  bruised,  especially  if  fibrous 
pieces  of  some  length  are  intermixed,  it  causes  the  fluid  to  make  irregular  chan- 
nels, and  thus  to  act  upon  it  partially.  An  improper  packing  of  the  material 
occasions  similar  inconveniences.  If  too  compact  it  impedes,  if  too  loose  it 
injuriously  facilitates  the  passage  of  the  solvent,  and  if  not  uniform  it  produces 
an  irregular  flow,  which  necessarily  vitiates  the  result.  The  liquid,  finding  an 
easier  passage  at  one  part  than  another,  flows  more  rapidly  in  that  direction,  and 
thus  makes  channels  by  which  it  may  in  great  measure  or  wholly  escape,  with 
little  influence  upon  the  mass.  Besides,  the  uniform  progression,  by  which  each 
superadded  portion  displaces  that  immediately  beneath  it,  is  broken,  the  suc- 
cessive layers  become  intermingled,  and  thus  one  of  the  peculiar  advantages  of 
the  process  is  lost.  The  following  observations  may  be  of  some  use  in  assisting 
the  operator  to  avoid  these  consequences. 

The  solid  material  should  always  be  in  the  state  of  a  uniform  powder,  to 
which,  when  not  required  to  be  fine,  it  may  be  conveniently  brought  by  grind- 
ing in  a  common  coffee-mill.  If  its  texture  be  very  hard,  firm,  and  not  easily  per- 
meable by  moisture,  as  in  certain  barks,  woods,  and  ligneous  roots,  it  should  be 
finely  powdered.  If,  on  the  contrary,  the  texture  be  loose  and  spongy,  and 
especially  if  the  material  be  disposed  to  swell  up  and  form  a  viscid  mass  with 
water,  so  as  to  impede  percolation,  as  in  the  case  of  gentian  and  squill,  the 
powder  should  be  coarser;  though  the  substances  which  require  this  treatment 
when  water  is  used,  may  not  require  it  with  another  solvent,  as  alcohol  or  ether. 
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The  difficulty,  however,  arising  from  the  swelling  of  the  material  is  now  almost 
entirely  obviated  by  the  employment  of  conical  percolators,  such  as  glass  fun- 
nels, which  by  their  shape  allow  the  free  expansion  of  the  material  upward,  and 
thus  prevent  compression.  Though  funnels  have  been  long  in  use  as  percolators, 
the  principle  of  their  favourable  action  was,  we  believe,  first  suggested  by  Prof. 
Procter.  To  secure  uniformity  in  the  powder.it  should  always  be  passed  through 
a  sieve  before  being  used  ;  and  the  proper  degree  of  fineness  is  secured  by  having 
the  number  of  openings  in  the  linear  inch  of  the  sieve  duly  regulated.  According 
to  Prof.  Grahame,  of  Baltimore,  the  sieve  should  generally  have  60  meshes  to  the 
linear  inch,  especially  for  tinctures;  but  for  substances  which  must  be  used  In 
coarse  powder  40  meshes  are  preferable.  In  the  U.  S.  Pharmacopoeia,  the  de- 
gree of  fineness  varies  from  20  to  80  meshes  to  the  linear  inch,  and,  with  great 
propriety,  the  precise  degree  of  fineness  adapted  to  each  substance  is  indicated, 
in  the  several  preparations,  by  the  use  of  the  terms  very  Jine,  fine,  moderately 
fine,  moderately  coarse,  and  coarse;  these  terms  having  their  exact  value  de- 
termined by  the  preliminary  directions  above  quoted. 

It  has  generally  been  considered  advisable,  before  introducing  the  material 
into  the  instrument,  to  mix  it  with  a  portion  of  the  solvent,  and  allow  it  to  stand 
for  some  time  in  another  vessel.  It  thus  becomes  more  penetrable  and  more 
easily  acted  on  by  the  menstruum,  admits  of  a  more  uniform  packing,  and,  if 
liable  to  swell  with  water,  undergoes  this  expansion  where  it  cannot  have  the 
effect  of  checking  percolation.  Opinion,  however,  has  considerably  changed  on 
this  point.  It  is  obvious  that,  wheri  it  is  desirable  to  have  the  first  portion  of 
the  percolate  as  concentrated  as  possible,  it  is  necessary  that  the  powder  should 
be  no  further  moistened  than  may  be  essential  for  proper  packing  in  the  instru- 
ment. When  previously  mixed  with  the  powder,  the  portions  of  liquid  which 
first  pass  will  have  only  the  strength  acquired  by  the  maceration ;  whereas,  when 
added  to  the  powder  but  slightly  moistened  in  the  percolator,  each  particle  of 
the  menstruum  passes  successively,  along  the  whole  line  of  its  descent,  from  par- 
ticle to  particle  of  the  powder  in  all  its  strength,  taking  something  from  each  as 
it  descends  until  completely  saturated ;  and  it  is  also  obvious  that  the  higher  the 
column,  that  is  the  greater  the  depth  of  the  packed  powder,  the  greater  will  be 
the  chance  of  complete  saturation.  Besides,  since  the  introduction  of  conical  per- 
colators into  use,  the  disadvantages  of  compression  from  swelling  have  been  so 
far  obviated  that  the  previous  maceration  is  less  needful  on  this  account  Pro- 
fessor Grahame  prefers  that  no  more  of  the  menstruum  should  be  preliminarily 
employed  than  may  be  sufficient  to  dampen  the  powder,  so  as  to  enable  it  to  be 
packed  properly,  and  facilitate  the  passage  of  the  liquid  through  the  powdei'. 
The  quantity  must  differ  with  the  character  of  the  powder,  and  is  directed  in 
each  officinal  preparation.  As  a  general  rule,  it  varies,  as  stated  in  the  foregoing 
officinal  directions,  from  one-fourth  to  one-half  the  w^eight  of  the  powder.  When 
concentrated  solutions  are  not  needed  at  first,  as  generally  in  the  tinctures  and 
infusions,  the  previous  maceration  with  the  menstruum  cannot  be  of  any  mate- 
rial disservice.  When  employed,  it  may  continue  on  the  average  about  twelve 
hours ;  but  a  much  shorter  time  will  often  answer.  It  has  sometimes  been  re- 
commended to  perform  this  preliminary  maceration  in  the  displacement  filter,  its 
lower  orifice  being  closed  for  a  time.  With  some  substances  this  may  be  done 
without  disadvantage  ;  but,  in  all  those  instances  in  which  the  material  is  liable 
to  swell  considerably  with  water,  and  thus  to  choke  the  passage,  if  a  cylindrical 
percolator  be  used,  the  maceration  should  take  place  in  another  vessel. 

The  packing  of  the  material  in  the  instrument  is  that  part  of  the  process 
which  most  requires  experience  in  the  operator,  and  about  which  the  least  pre- 
cise rules  can  be  given.  When  mixed  with  a  considerable  portion  of  fluid,  it 
will  often  subside  of  itself  into  the  proper  state ;  but  generally  it  requires  some 
pressure,  and  the  degree  of  the  latter  must  be  in  proportipn  to  the  looseness  of 
texture  in  the  material ;  reference,  however,  being  always  had  to  its  disposition 
to  swell  with  water.  Certain  substances  in  which  this  property  is  found,  such 
as  gentian  and  rhubarb,  must  not  be  pressed  compactly  when  water  is  the  sol- 
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vent.  As  the  percolation  advances,  and  portions  of  the  subHtance  acted  on  are 
disHolved,  the  mass  often  beconiert  too  loose,  and  requires  to  Ije  again  prewsed 
down.  Substances  which  are  apt  to  form  with  the  nienHtnium  an  adhesive  and 
impermeable  mass,  such  as  the  resins  and  guni-resinR,  may  be  advantageously 
lui.xed,  in  the  state  of  coarse  powder,  with  al)out  half  their  weight  of  perfectly 
clean  white  sand,  as  suggested  by  the  late  Mr.  Duhamel.  (See  Am.  Journ.  of 
Pharm.,  x.  15.)  The  sand  separates  the  particles  of  the  mass,  and  allows  the 
jiienstruiun  a  readier  access. 

After  the  moistened  material  has  been  properly  packed,  the  upper  surface 
should  be  made  quite  level,  and  then  covered  with  a  circular  disk  of  tin  pierced 
with  numerous  minute  holes,  or,  what  is  probably  better,  a  circular  piece  of  mus- 
lin as  directed  in  the  Pharmacopoeia.  If  the  disk  be  of  filtering  paper,  as  some 
have  recommended,  it  should  be  kept  in  its  phice  by  pieces  of  glass  rod.  The 
solvent  is  thus  made  to  enter  into  the  mass  equably,  and  prevented  from  forming 
partial  passages  by  bearing  upon  one  or  a  few  point.s.  The  liquid  is  now  to  be 
introduced  in  successive  portions, as  stated  in  the  officinal  directions  above  given. 

If  the  lower  diaphragm  of  the  percolator  be  duly  covered  with  a  close  filter- 
ing material,  the  percolate  will  always  be  clear  from  the  beginning.  The  best 
material  for  the  purpose  is,  perhaps,  a  piece  of  fine  patent  lint.  Prof.  Procter  in- 
forms us  that  he  finds  advantage  in  covering  the  tissue  which  may  be  placed  on 
the  diaphragm  by  a  thin  layer  of  sand.  Should  the  filtrate,  however,  be  from 
any  cause  turbid,  it  should  be  returned  into  the  instrument,  before  the  addition  of 
any  displacing  menstruum ;  and  the  same  thing  should  continue  to  be  done,  until 
the  liquid  comes  away  perfectly  clear.  If  the  percolation  be  too  rapid,  pressure 
may  be  made  upon  the  upper  diaphragm  so  as  to  render  the  mass  more  com- 
pact ;  or  the  instrument  may  be  closed  below  for  a  time,  as  stated  in  the  ofiBcinal 
directions.  Hence  the  advantage  of  having  a  stop-cock  near  the  lower  end  for 
regulating  the  discharge.  In  the  absence  of  a  stop-cock,  a  soft  cork  may  be  used, 
with  a  small  groove  cut  lengthwise  for  a  short  distance  from  its  smaller  end.  By 
withdrawing  the  cork  until  the  groove  appears,  a  passage  for  the  fluid  can  be 
opened  at  will.  But  if  due  attention  be  paid  to  the  fineness  of  the  powder  and 
the  proper  packing  of  it,  there  will  seldom  be  any  occasion  for  this  caution.  Dr. 
Squibb  states  that  the  liquid  should  escape  at  the  rate  of  about  one  drop  every 
two  seconds,  or  about  three  fluidounces  in  an  hour.  ( Jm.  Journ.  of  Pharm., 
March,  1858,  p.  98.)  When  the  percolation  is  too  slow,  it  may  be  increased  by 
the  pressure  of  a  column  of  liquid,  and  this  plan  may  sometimes  be  advantage- 
ously resorted  to  when  the  powder  is  very  fine,  or  large  masses  of  material  are 
operated  upon.  (See  pages  932-3.)  When  the  object  is  to  keep  up  a  constant 
supply  of  the  percolating  fluid,  it  may  be  accomplished  by  filling  a  long-necked 
bottle  or  matrass  with  the  fluid,  and  inverting  it  over  the  filtering  instrument, 
with  its  mouth  beneath  the  surface  of  the  liquid  in  the  latter. 

Hot  liquids  may  be  used  in  the  process  as  well  as  cold,  and  are  sometimes 
preferable  when  the  substance  yields  its  active  principles  more  largely  at  an 
elevated  temperature.  But  there  is  often  an  inconvenience  in  employing  hot 
water  ;  as  it  dissolves  or  renders  glutinous  substances  not  aflected  by  cold  water, 
which  are  not  requisite  and  may  even  be  injurious  in  the  preparation,  and  which 
tend  to  embarrass  the  process  by  filling  up  the  interstices  of  the  mass,  and  thus 
rendering  it  less  permeable.  An  instrument  has  been  invented  by  Mr.  C  A. 
Smith,  of  Cincinnati,  by  which  the  menstruum  is  made  to  enter  the  contents  of 
the  percolator  in  the  state  of  hot  vapour,  and,  being  condensed  by  means  of  a 
refrigerating  vessel  surrounding  the  percolator,  passes  out  in  the  liquid  form, 
highly  impregnated  with  the  soluble  principles  of  the  material  operated  on. 
(See  Am.  Journ.  of  Pharm.,  xviii.  98.) 

The  first  portion  of  filtered  liquid  is  very  strongly  impregnated,  and  the  por- 
tions which  subsequently  come  away  are  successively  less  so.  It  is  sometfmes 
desirable  to  obtain  the  whole  of  the  particular  solvent  employed.  This  end  may 
be  very  nearly  attained  by  adding,  at  the  close  of  the  process,  enough  of  another 
liquid  to  supply  the  place  of  that  retained  in  the  mass.  It  was  Boullay's  idea, 
60 
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that  the  whole  of  the  liquid  contained  in  the  moist  material  might  be  thus 
driven  out  of  it  or  displaced  by  the  one  added,  without  any  admixture  of  the 
two.  This,  however,  has  been  ascertained  not  to  be  exactly  true;  and,  however 
carefully  the  process  may  be  conducted,  some  mixture  will  take  place.  Hence, 
it  is  recommended,  when  one  liquid  is  added  in  order  to  displace  another,  to 
introduce  first  a  shallow  layer  of  the  same  liquid  with  that  contained  in  the 
mass.  In  some  instances,  the  solvent,  if  consisting  of  two  liquids,  is  resolved 
into  these  in  the  process.  Thus,  when  myrrh  is  subjected  to  percolation  with 
proof  spirit,  the  first  liquid  which  comes  away  is  alcohol  holding  the  oil  and 
resin  of  the  myrrh  in  solution. 

There  are  very  few  substances  to  which  the  mode  of  filtration  by  displace- 
ment will  not  be  found  applicable,  if  due  attention  be  paid  to  the  circumstances 
which  require  variations  in  the  process.* 

Pharmacopeias. 

As  the  Pharmacopoeias  of  the  United  States  and  Great  Britain  constitute  the 
basis  of  the  present  work,  there  would  seem  to  be  an  obvious  propriety  in  de- 
voting, in  the  present  place,  a  few  words  to  the  explanation  of  their  general 
character.  Pharmacopoeias  are  authoritative  codes  for  the  regulation  of  the 
Materia  Medica  and  Pharmacy  within  the  limits  where  their  authority  is  ad- 
mitted. Every  fully  civilized  nation  has  one  or  more  recognised  Pharmacopoeias. 
In  most  countries  they  are  prepared  under  the  authority  more  or  less  direct  of 
the  government,  and  have  the  sanction  of  law.  In  the  United  States  the  Phar- 
macopoeia is  the  result  of  the  voluntary  action  of  the  Professions  of  Medicine 
and  Pharmacy,  and  has  no  other  sanction  than  that  of  opinion.  Nevertheless, 
MMthin  the  limits  of  the  two  Professions  referred  to,  it  is  probably  quite  as  au- 
thoritative as  though  established  by  legal  enactment.  Works  of  this  kind  are 
necessarily  compendious,  as  it  is  only  by  adhering  to  what  is  generally  admitted 
to  be  essential,  that  they  can  expect  to  secure  general  acceptance.  To  give  them 
full  effect,  explanations,  comment,  and  various  illustrations  are  necessary;  and 
it  is  for  this  purpose  that  works  called  Dispensatories  are  written.  Until  recently 
there  were  three  Pharmacopoeias  in  the  British  Dominions,  under  the  sanction 
respectively  of  the  three  Colleges  of  London,  i^dinburgh,  and  Dublin.  This 
created  much  confusion  in  Great  Britain,  which  in  some  degree  extended  also 
to  the  United  States,  where  these  works  were  at  one  time  our  only  Pharma- 
ceutical codes,  and,  in  consequence  of  the  general  use  of  British  works  on  medi- 
cine, continued  to  exert  a  considerable  influence.  By  a  very  wise  determination 
of  the  medical  profession  in  Great  Britain  and  Ireland,  operating  through  the 
general  Parliament,  the  three  Pharmacopoeias  have  been  succeeded  by  a  single 
one  for  the  Empire,  prepared  under  the  direction  of  the  Medical  Council,  which 
is  at  present  the  legal  representative  of  the  whole  profession.  It  is  this  work, 
styled  the  British  Pharmacopoeia,  that  we  comment  upon  in  the  present  edi- 
tion of  the  Dispensatory ;  the  three  former  London,  Edinburgh,  and  Dublin 

*  Much  is  due  for  the  improvements  which  have  added  to  the  efBciency  of  percolation, 
as  practised  in  the  United  States,  to  Prof.  Grahame  of  Baltimore,  Prof.  Procter  of  Phila- 
delphia, and  Dr.  Squibb  of  New  York,  whose  several  papers  on  the  subject  are  published 
in  the  Proceedings  of  the  Am.  Pharm.  Assoc.  (A.  D.  1858,  p.  255),  and  in  the  Am.  Journ. 
of  Pharm.  (March,  1858,  p.  97,  and  Julj-,  1859,  p.  317). — Note  to  the  twelfth  edition. 

Reper eolation.  This  name  has  been  given  by  Dr.  Edward  R.  Squibb  to  a  modification  of 
the  process  of  percolation,  especially  adapted  to  economy  in  the  use  of  alcohol  and  other 
high  priced  fluids  used  as  menstrua,  which  theory  and  experience  unite  in  determining  to 
be  very  important  for  the  object  aimed  at.  It  consists  essentially  in  the  use  of  the  same  por- 
tion of  percolating  fluid  with  diff"erent  portions  successively  of  the  substance  percolated, 
so  that  the  percolate  becomes  intensely  concentrated,  and  not  only  is  much  of  the  men- 
struum saved,  but  much  less  evaporation  is  necessary  in  obtaining  the  extracted  matter. 
There  may  be  some  waste  in  the  medicine  submitted  to  this  process,  as  it  is  scarcely  pos- 
sible that  it  should  be  so  thoroughly  exhausted  as  It  is  in  the  ordinary  process;  but  the 
loss  in  this  direction  is  trifling  when  compared  with  the  gain  in  that  of  a  very  costly 
menstruum.  The  subject  will  be  more  fully  treated  of  under  the  head  oi  Extracts,  to  the 
preparation  of  which  repercolation  is  especially  applicable.  {Note  to  the  thirteenth  edition.) 
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rbarmacopcBlas  havln;?  been  superseded  by  it  The  first  Britinh  Pharniacopoaift 
WHS  [)ublisl)c(l  ill  1864,  but  in  various  points  proved  so  unsatisructory  to  the 
iin'ilical  iiad  pliariiiaceutical  proleHsions  that  a  revinion  was  imperatively  called 
fur;  and  in  18(17  a  new  and  much  altered  edition  was  published,  which  is  now 
the  reco;i:nise(l  Htandard. 

The  U.  S.  IMiarmacopoBia  consists  essentially  of  two  parts,  one  called  the 
ateria  Medica,  K'vinj^  a  list  of  the  recof^nined  medicines,  with  definitions 
>utlieient  to  e8tal)li.sh  their  identity  and  purity,  and  the  other  entitled  Prepara- 
lions  or  Preparations  and  Compounds,  giving  processes  for  the  preparation  of 
such  medicines  as  may  be  supposed  to  be  made  by  the  apothecary.  This  waa 
also  the  plan  of  all  the  old  British  Pharmacopoeias,  including  the  first  edition 
of  the  work  especially  so  designated,  though  with  some  modifications  peculiar 
to  itself;  but  the  arrangement  has  been  abandoned  in  the  present  British 
Pharmacopoeia,  which  has,  unwisely,  we  think,  adopted  a  mere  alphabetical 
succession  of  objects,  like  a  dictionary  or  encyclopaedia,  placing  in  immediate 
contiguity  medicines  and  preparations,  without  any  other  relation  than  the 
alphabetical  succession  of  the  initial  letters  of  their  names.  This  is  a  return 
to  the  practice  of  the  earlier  pharmacy,  which  experience  taught  to  be  in- 
convenient as  well  as  unscientific,  and  in  the  adoption  of  which  the  present 
British  Pharmacopoeia  stands  almost  if  not  entirely  alone.  Another  change 
in  the  British  Pharmacopoeia  is  in  the  character  of  the  nomenclature,  which, 
in  the  first  edition,  was  neat  and  simple,  following  for  the  most  part  that 
of  the  old  Loudon  Pharmacopoeia,  and  corresponding  to  a  considerable  extent 
with  our  own,  which  was  framed  with  great  care,  and  upon  sound  principles. 
Instead  of  giving  medicines  the  simplest  names,  as  Antliemis,  Arnica,  Buchu, 
Calumba,  Cinchona,  Senega,  Serpentaria,  &c.,  it  has  been  thought  advisable 
in  very  many  instances  to  include  in  the  title  the  part  used,  as  Authemidis 
Flores,  Calumbae  Radix,  Ciuchonae  Cortex,  thus  returning  to  the  old  cumbrous 
nomenclature,  out  of  which  medicine  and  pharmacy  have  been  gradually  work- 
ing their  way,  after  a  long  struggle,  into  the  present  beautiful  and  convenient 
simplicity.  Another  point  in  which  the  U.  S.  Pharmacopoeia  has  the  advan- 
tage is  the  existence  of  a  Secondary  Catalogue,  which  may  receive  doubtful 
medicines,  upon  the  value  of  which  all  caiinot  agree,  and  in  which  may  be 
placed  new  medicines  yet  on  trial  but  not  generally  adopted,  and  others  going 
out  of  use,  but  still  not  without  advocates  in  the  profession.  The  British 
Materia  Medica  is  somewhat  more  elaborate  than  ours  in  its  descriptions, 
which  is  a  doubtful  merit,  as  the  work  is  thus  liable  to  come  into  unnecessary 
conflict  with  opinion,  and  thus  to  provoke  contradiction.  Besides  the  medi- 
cines and  preparations,  the  British  Pharmacopoeia  has  an  Appendix,  contain- 
ing a  list  of  substances,  with  the  modes  of  preparing  them  when  neces.sary, 
used  in  testing  the  medicines  employed  ;  and,  moreover,  two  other  supplement- 
ary lists,  one  of  substances  used  as  ordinary  tests  in  determining  the  character 
and  purity  of  medicines,  and  the  other  of  certain  preparations  employed  in  vol- 
umetric analysis,  which  we  are  disposed  to  consider  as  useful  features  of  the 
work,  and  which  will  be  given  at  the  close  of  Part  II.  of  the  Dispensatory,  so 
far  as  the  individual  articles  may  not  be  noticed  elsewhere  in  the  book. 

ACETA. 

Vinegars. 

Under  this  title,  in  the  United  States  Pharmacopoeia,  are  included  both  Dis- 
tilled Vinegar,  and  those  preparations  usually  denominated  Medicated  Vinegars. 
The  latter  are  infusions  or  solutions  of  various  medicinal  substances  in  vinegar 
or  acetic  acid.  The  advantage  of  vinegar  as  a  menstruum  is  that,  in  consequence 
of  the  acetic  acid  which  it  contains,  it  will  dissolve  substances  not  readily  solu- 
ble, or  altogether  insoluble,  in  water  alone.  It  is  an  excellent  solvent  of  the 
organic  alkalies,  which  it  converts  into  acetates,  thereby  modifying,  in  some 
measure,  though  not  injuriously,  the  action  of  the  medicines  of  which  they  are 
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ingredients.  As  ordinary  vinegar  contains  principles  which  promote  its  decom- 
position, it  should  be  purified  by  distillation  before  being  used  as  a  solvent.  In- 
fusions prepared  with  it,  even  in  this  state,  are  apt  to  spoil  in  a  short  time;  and 
a  poi'tion  of  alcohol  is  usually  added  to  contribute  to  their  preservation.  A  small 
quantity  of  acetic  ether  is  said  to  result  from  this  addition  ;  and,  on  the  continent 
of  J]urope,  the  place  of  the  alcohol  is  frequently  supplied  by  an  equal  amount 
of  concentrated  acetic  acid.  At  present  diluted  acetic  acid  is  generally  preferred 
as  the  menstruum  to  distilled  vinegar,  as  being  of  more  uniform  strength.  In 
consequence  of  their  liability  to  change,  the  medicated  vinegars  should  be  made 
in  small  quantities,  and  kept  but  for  a  short  time.  W. 

ACETUM  DESTILLATUM.  U.S.  Distilled  Vinegar. 

"  Take  of  Vinegar  eight  pints.  Distil,  by  means  of  a  sand-bath,  from  a  glass 
retort  into  a  glass  receiver,  seven  pints.  Distilled  Vinegar  may  be  substituted 
for  Diluted  Acetic  Acid  in  the  preparation  of  the  officinal  vinegars."  U.  S. 

Distilled  vinegar,  though  formerly  among  the  London  and  Edinburgh  offici- 
nals,  has  been  omitted  in  the  Br.  Pharmacopoeia. 

Vinegar  is  a  very  heterogeneous  liquid,  containing  colouring  matter,  gum, 
sugar,  alcohol,  &c.;  and  the  object  of  the  distillation  is  to  purify  it.  (See  Ace- 
tum.)  The  first  portion  that  distils  contains  alcohol,  aldehyd,  and  pyroacetic 
spirit  (acetone),  these  being  the  most  volatile  ingredients ;  next  the  acetic  acid 
comes  over  much  purified,  but  weaker  than  it  exists  in  the  vinegar,  on  account  of 
its  being  less  volatile  than  water;  and,  if  the  distillation  be  stopped  when  the 
pure  vinegar  ceases  to  come  over,  there  will  be  found  in  the  retort  a  liquid  of  a 
deep-brown  colour,  very  sour  and  empyreumatic,  and  containing  free  tartaric 
and  malic  acids,  bitartrate  of  potassa,  and  other  substances.  This  statement  ex- 
plains why  the  last  portion  (one-eighth)  is  not  distilled  ;  the  seven-eighths  which 
first  come  over  being  alone  preserved.  The  residuary  liquid  in  the  retort,  if 
diluted  with  an  equal  bulk  of  hot  water,  may  be  made  to  yield,  by  a  fresh  dis- 
tillation, a  quantity  of  weak  acetic  acid  equal  to  the  residuary  liquid,  and  of 
about  the  strength  and  purity  of  officinal  distilled  vinegar. 

Wine  vinegar  furnishes  a  stronger  and  more  aromatic  distilled  vinegar  than 
malt  or  cider  vinegar.  The  U.  S.  Pharmacopoeia  does  not  give  the  density,  on 
account  of  its  being  an  uncertain  criterion  of  strength.  The  saturating  power  is 
the  proper  test  of  the  acid  present.  This,  according  to  the  Pharmacopoeia,  is 
such  that  100  grains  of  the  Distilled  Vinegar  saturate  not  less  than  7 '6  grains 
of  bicarbonate  of  potassa,  so  that  it  must  have  at  least  the  strength  of  the  offi- 
cinal Diluted  Acetic  Acid.  The  saturating  power,  thus  given,  indicates  5  per 
cent,  as  the  proportion  of  monohydrated  acetic  acid  contained  in  it.  Considering 
the  ordinary  pharmaceutical  uses  of  distilled  vinegar,  variations  in  its  strength, 
limited  as  they  are  by  the  qualities  of  diff'erent  vinegars,  are  of  no  great  conse- 
quence. Its  purity  is  the  poipt  of  importance.  If,  however,  precision  be  attempt- 
ed, the  saturating  power  and  not  the  density  must  be  indicated;  and  directions 
should  be  given  for  bringing  a  distilled  vinegar,  which  varies  from  the  standard 
of  saturating  power,  to  that  standard  by  the  addition  either  of  pure  acetic  acid 
or  of  distilled  water.  The  reason  why  density  cannot  be  depended  upon,  is  that 
the  specific  gravity  is  not  in  proportion  to  the  strength.  If  the  vinegar  contain 
a  good  deal  of  alcohol  and  pyroacetic  spirit, the  distilled  product  Avill  be  light,  but 
not  necessarily  weak.  This  remark  applies  particularly  to  distilled  wine  vinegar. 

The  U.  S.  Pharmacopoeia  directs  the  distillation  of  vinegar  to  be  conducted 
in  glass  vessels;  but  it  is  generally  distilled  in  a  copper  alembic  furnished  with 
a  pewter  worm.  The  use  of  these  metals,  however,  endangers  metallic  impreg- 
nation. Mr.  Brande  has  suggested  that  the  condenser  might  be  made  of  very 
thin  silver,  a  metal  not  acted  on  by  acetic  acid  of  any  strength.  If  this  cannot 
be  procured,  the  head  and  worm  should  be  of  glass  or  earthenware.  Empyreuma 
is  effectually  prevented  by  distilling  by  means  of  steam. 

Properties.  Distilled  vinegar  is  a  limpid,  colourless  liquid,  of  a  weak  acetous 
taste  and  smell,  less  agreeable  than  those  of  common  vinegar.  It  is  wholly  vola- 
tilized by  heat.  It  is  not  a  perfectly  pure  solution  of  acetic  acid  in  water ;  but 
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contains  a  small  proportion  of  aldehyd,  which  rises  in  the  distillation.  It  is  on 
account  of  tho  partiiil  (Icconiportition  of  this  impurity  that  di.stilled  vinej?ar,wheu 
saturated  with  an  ulicali,  iri  liublo  to  bcc<»nu!  of  u  reddirth  or  browninh  colour. 
The  I*harmacop<Bia,  however,  directs  tluil  itnhould  not  change  colour  upon  the 
addition  of  amiaoniii.  When  diHtilled  in  metallic  vet^seln,  it  is  upt  to  contain 
tnices  of  copper,  lead,  and  tin.  Chopper  is  detected,  after  saturating  with  am- 
monia, by  the  addition  of  ferrocyanide  of  potassium,  which  produces  a  brown 
cl«)ud ;  lead  by  iodide  of  potassium,  which  occasions  a  yellow  precipitate;  and 
tin  by  a  solution  of  terchlorido  of  gold,  which  causes  a  purplish  appearance. 
The  last  two  metals  are  discovered  also  by  sulphuretted  hydrogen,  which  occa- 
c^ions  a  dark-coloured  precipitate.  The  non-action  of  this  gas  proves  the  ab- 
sence of  metals  generally.  Distilled  vinegar  should  not  have  an  empyreumatic 
taste  or  a  sulphurous  smell.  As  usually  i)repared,  however,  it  is  somewhat  em- 
pyreumatic. British  malt  vinegar  is  allowed  by  law  to  contain  one-thousandth 
of  sulphuric  acid ;  but,  when  it  is  di.stilled,  this  acid  does  not  come  over.  If, 
however,  sulphuric  acid  should  be  accidentally  present  in  distilled  vinegar,  it 
may  be  detected  by  chloride  of  bariunt  or  acetate  of  lead.  If  muriatic  acid  be 
present,  it  may  be  shown  by  a  precipitate  being  formed  with  nitrate  of  silver; 
and  if  nitric  acid  be  an  impurity,  the  vinegar  will  possess  the  property,  by  diges- 
tion, of  dissolving  silver,  which  may  be  detected  afterwards  by  muriatic  acid. 

Medical  Properties  and  Uses.  The  medical  properties  of  distilled  vinegar  are 
the  same  as  those  of  common  vinegar  (see  Acelum)\  but  the  former,  being  purer, 
and  not  liable  to  spontaneous  decomposition,  is  preferable  for  pharmaceutical 
purposes.  Still,  distilled  vinegar  is  less  pure  than  the  officinal  diluted  acetic 
acid,  which  has  been  substituted  for  it  in  the  preparations.  B. 

ACETUM  CANTHARIDIS.  Br.  Vinegar  of  Qintharides. 

"  Take  of  Cantharides,  in  powder,  two  ounces  [Avoirdupois] ;  Glacial  Acetic 
Acid  two  Jluidounces  [Imperial  measure];  Acetic  Acid  eighteen  Jiuidounces 
[Imp.  meas.],  or  a  sufficiency.  Mix  thirteen  fluidounces  of  the  Acetic  Acid 
with  the  Glacial  Acetic  Acid,  and  digest  the  Cantharides  in  this  mixture  for 
two  hours  at  a  temperature  of  200°;  then  transfer  the  ingredients,  after  they 
have  cooled,  to  a  percolator,  and,  when  the  liquid  ceases  to  pass,  pour  five  fluid- 
ounces  of  Acetic  Acid  over  the  residuum  in  the  apparatus.  As  soon  as  the 
percolation  is  complete,  subject  the  contents  of  the  percolator  to  pressure,  filter 
the  product,  mix  the  liquids,  and  add  sufficient  Acid  to  make  one  pint  [Imp. 
meas.]."  Jir. 

This  preparation  was  formerly  officinal  in  all  the  Pharmacopoeias  of  the 
British  Islands ;  being  recognised  under  its  present  title  by  the  Edinburgh  and 
Dublin  Colleges,  and  under  that  of  Acetum  Cautharidis  (Epispastlcum)  by  the 
London  ;  but  it  was  omitted  in  the  first  British  Pharmacopoeia,  to  be  resumed 
in  the  present.  The  mode  of  preparation  differs  mainly  in  the  partial  substitu- 
tion of  percolation  for  maceration  and  expression.  The  addition  of  the  glacial 
to  the  officinal  acetic  acid  is  simply  to  increase  the  strength  of  the  latter.  The 
preparation  is  a  little  stronger  than  that  of  the  late  London  Pharmacopoeia, 
but  weaker  than  the  Edinburgh  and  Dublin. 

This  preparation  is  intended  exclusively  for  external  use,  as  a  speedy  epi- 
spastic.  It  is  said,  when  lightly  applied  by  a  brush,  to  act  as  a  rubefacient;  and, 
when  rubbed  freely  upon  the  skin  for  three  minutes,  to  be  followed,  in  two  or 
three  hours,  by  full  vesication.  The  pain  produced  by  the  application,  though 
more  severe,  is  also  more  transient  than  that  occasioned  by  the  blistering  cerate. 
From  experiments  made  by  Mr.  Redwood,  it  may  be  inferred  that  the  old  Ace- 
tum Cantharidis  of  the  London  Pharmacopoeia,  which  was  prepared  by  macer- 
ation without  heat,  proved  epispastic  chiefly  if  not  exclusively  in  consequence 
of  its  acetic  acid,  and  that  it  contained  little  of  the  active  principle  of  the  flies. 
(Land.  Pharm.  Journ.  and  Trans.,  Oct.  1841.)  Prof.  Procter  found  that,  by 
digestion  at  a  temperature  of  212°  F.,  the  active  principle  of  the  flies  is  readily 
taken  up  by  officinal  acetic  acid,  though  a  portion  of  the  cantharidiu  is  deposited 
upon  cooling.  (Am.  Journ.  of  Pharm.,  xxiv.  299.)    It  would  seem,  therefore, 
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that  the  vinegar  of  Spanish  flies  would  be  best  prepared  with  the  aid  of  heat; 
and,  to  a  certain  extent,  this  advantage  is  enjoyed  in  the  present  process.       W. 

ACETUM  COLCIIICI.  U.S.    Vinegar  of  Cokhicum, 

"Take  of  Colchicum  Root,  in  fine  powder,  hvo  troyounces ;  Diluted  Acetic 
Acid  a  sufficient  quantity.  Moisten  the  powder  with  a  fluidounce  of  Diluted 
Acetic  Acid,  allow  it  to  stand  for  half  an  hour,  pack  it  firmly  in  a  conical  glass 
percolator,  and  gradually  pour  upon  it  Diluted  Acetic  Acid  until  the  filtered 
liquid  measures  two  pints. 

"  Vinegar  of  Colchicum  may  also  be  prepared  by  macerating  the  Colchicum 
Root,  in  moderately  fine  powder,  with  two  pints  of  Diluted  Acetic  Acid,  in  a 
close  glass  vessel,  for  seven  days ;  then  expressing  the  liquid,  and  filtering 
through  paper."  U.  S. 

Vinegar  is  an  excellent  solvent  of  the  active  principle  of  colchicum;  and  the 
organic  alkali  of  the  latter  loses  none  of  its  efficacy  by  combination  with  the 
acetic  acid  of  the  former.  Of  the  two  formulas  above  given,  the  first,  directing 
percolation,  is  much  preferable  to  the  second,  permitting  maceration,  if  per- 
formed by  competent  hands;  and  the  same  remark  will  apply  to  all  the  medi- 
cated vinegars  in  which  an  alternative  formula  is  given. 

Medical  Uses.  This  preparation  has  been  extolled  as  a  diuretic  in  dropsy, 
and  maybe  given  in  gout,  rheumatism,  and  neuralgia;  but  the  wines  of  colchicum 
are  usually  preferred.  It  is  recommended  by  Scudamoreto  be  given  in  connec- 
tion with  magnesia,  so  as  to  neutralize  the  acetic  acid  of  the  menstruum.  The 
dose  is  from  thirty  drops  to  two  fluidrachms.  W. 

ACETUM  LOBELLE.  U.S.  Vinegar  of  Lobelia. 

"Take  of  Lobelia,  in  moderately  coarse  powder, /owr  troyounces;  Diluted 
Acetic  Acid  a  sufficient  quantity.  Moisten  the  powder  with  two  fluidounces  of 
Diluted  Acetic  Acid,  pack  it  firmly  in  a  conical  glass  percolator,  and  gradually 
pour  upon  it  Diluted  Acetic  Acid  until  the  filtered  liquid  measures  two  pints. 

"  Vinegar  of  Lobelia  may  also  be  prepared  by  macerating  the  powder  in  two 
pints  of  Diluted  Acetic  Acid  for  seven  days,  expressing  the  liquid,  and  filtering 
through  paper."  U.  S. 

This  is  a  good  preparation  of  lobelia,  and  might  well  be  formed  into  a  syrup, 
by  the  addition  of  sugar,  as  in  the  syrup  of  squill.  It  has  the  advantage  that 
acetic  acid  gives  stability  to  the  alkaloid,  which  is  very  liable  to  decomposition, 
especially  under  the  influence  of  heat.  It  may  be  used  for  all  the  purposes  for 
which  lobelia  is  given,  either  in  substance  or  tincture ;  but  is  best  adapted  to  cases 
in  which  the  medicine  is  exhibited  in  small  doses  frequently  repeated,  with  a  view 
to  its  antispasmodic  and  expectorant  action,  as  in  asthma,  spasmodic  catarrh,  and 
catarrhal  croup,  in  which  it  may  often  be  advantageously  conjoined  with  the 
syrups  of  seneka  and  squill.  For  these  purposes  the  dose  for  an  adult  is  from 
thirty  minims  to  a  fluidrachm,  repeated  three  or  four  times  a  day,  or  more  fre- 
quently if  required.  Inthe  paroxysm  of  spasmodic  asthma  one  or  two  fluidrachms 
may  be  given  every  two  or  three  hours  till  relief  is  obtained.  The  emetic  dose 
would  be  half  a  fluidounce,  W. 

ACETUM  OPIL  U.S.   Vinegar  of  Opium.  Black  Drop. 

"  Take  of  Opium,  dried,  and  in  moderately  coarse  powder,  ytue  troyounces  ; 
Nutmeg,  in  moderately  coarse  powder,  a  troyounce ;  Saffron,  in  moderately 
coarse  powder,  one  hundred  and  fifty  grains ;  Sugar  eight  troyounces  ;  Diluted 
Acetic  Acid  a  sufficient  quantity.  Macerate  the  Opium,  Nutmeg,  and  Saffron 
with  a  pint  of  Diluted  Acetic  Acid  for  twenty-four  hours.  Put  the  mixture 
into  a  conical  glass  percolator,  and  return  the  liquid  which  first  passes  until  the 
filtrate  becomes  clear.  Then  gradually  pour  on  Diluted  Acetic  Acid  until  the 
filtered  liquid  measures  twenty-six  fluidounces.  In  this  dissolve  the  Sugar, 
and,  having  strained  the  solution,  add  sufficient  Diluted  Acetic  Acid  to  make 
the  whole  measure  two  pints."  U.  S. 

The  vinegar  of  opium  was  introduced  into  the  Pharmacopoeias  as  an  imita- 
tion of  or  substitute  for  a  preparation,  Avhich  has  been  long  in  use  under  the 
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lame  of  Lancaater  or  Quaker^s  black  drop,  or  simply  black  drop.  The  formula 
of  the  first  iMJiiloa  of  tbo  U.  S.  l*liarmaco|>(»ia  wun  so  deficiuut  in  precirtion, 
uud  so  uitrertuin  iu  its  rusultH,  that  it  was  ubuiidoneU  iii  tlio  Hciroud  edition; 
but,  as  thcso  olyectlons  wuro  ohviutt'd  in  a  procesH  by  Mr.  Cbarle.s  ElliH,  pul)- 
llshtsl  ill  tho  American  Journal  of  Pharmacy  (vol.  ii.  page  202),  and  as  the 
pn'piiration  continued  to  enjoy  a  considerable  degree  of  profesHional  and  [M>pu- 
lar  fiivour,  it  was  deemed  proper  to  restore  it  to  its  officinal  rank  at  the  subse- 
qut'iil  ruviision  of  the  IMiarinacopcjeia.  Tho  U.  S.  formula  alwvo  given  is  essen- 
tially that  of  Mr.  Ellis,  but  with  improvements  which  obviate  the  necessity 
of  evaporation.  The  preparation  has,  we  think  unfortunately,  been  omitted 
iu  the  British  Pharmacop<Bia  with  most  of  the  other  vinegars.  The  advan- 
tages of  the  black  drop  over  laudanum  are,  probably,  that  disturbing  prin- 
ciples contained  in  opium  and  soluble  in  alcohol  are  left  behind  by  the  aque- 
ous menstruum  employed;  while  the  raeconate  of  morphia  is  converted  by  tho 
acetic  acid  into  the  acetate.  In  the  original  process,  published  by  Dr.  Armstrong, 
who  found  it  among  the  papers  of  a  relative  of  the  proprietor  in  England,  ver- 
juice,  or  tho  juice  of  the  wild  crab,  was  employed  instead  of  vinegar.  Other 
vegetable  acids  also  favourably  niodify  the  narcotic  operation  of  opium ;  and 
lemon-juice  has  been  employed  in  a  similar  manner  with  vinegar  or  verjuice, 
and  jxM'haps  not  less  advantageously.* 

The  vinegar  of  opium  may  sometimes  be  advantageously  used  when  opium 
itself,  or  the  tincture,  in  consequence  of  peculiarity  in  the  di-sease  or  in  the  con- 
stitution of  the  patient,  occa.sions  so  much  headache,  nausea,  or  nervous  disor- 
der, as  to  render  its  employment  inconvenient  if  not  impossible.  It  exhibits  all 
the  anodyne  and  soporific  properties  of  the  narcotic,  with  less  tendency  to  pro- 
duce these  disagreeable  effects,  at  least  in  many  instances.  The  TJ.  S.  prepara- 
tion is  of  double  the  strength  of  laudanum,  six  and  a  half  minims  containing 
the  soluble  parts  of  about  one  grain  of  opium,  supposing  the  drug  to  be  com- 
pletely exhausted  by  the  menstruum.  The  dose  may  be  stated  at  from  seven 
to  ten  drops  or  minims.  W. 

ACETUM  SANGUINARIJE.  U.S.    Vinegar  of  Bloodroot. 

"  Take  of  Blowlroot,  in  moderately  coarse  powder,/our  troyounces ;  Diluted 
Acetic  Acid  a  sufficient  quantity.  Moisten  the  powder  with  two  fluidounces  of 
Diluted  Acetic  Acid,  pack  it  firmly  in  a  conical  glass  percolator,  an'd  gradually 
pour  upon  it  Diluted  Acetic  Acid  until  the  filtered  liquid  measures  two  pints. 

"Vinegar  of  Bloodroot  may  also  be  prepared  by  macerating  the  powder  with 
two  pints  of  Diluted  Acetic  Acid  for  seven  days,  expressing  the  liquid,  and 
filtering  through  paper."  U.  S. 

This  is  one  of  the  new  officinals  of  the  U.  S.  Pharmacopoeia.  It  is  no  doubt 
an  efficient  preparation,  and  may  be  used  for  the  same  purposes  as  the  powdered 
root.  When  first  prepared,  it  has  a  deep-red  colour,  which  is  diminished  by  time ; 
but  through  what  chemical  agency  is  unknown ;  as,  according  to  Prof.  Procter, 
the  change  is  independent  of  the  acetate  of  sanguinarina,  which  is  formed  in  the 
process.  (Am.  Journ.  of  Pharm.,  May,  1864,  p.  210.)  A  syrup  may  be  formed 
from  this  vinegar  by  the  addition  of  sugar,  as  in  the  syrup  of  squill.  The  dose  of 
the  vinegar  of  bloodroot  as  an  emetic  is  three  or  four  fluidrachms;  as  an  altera- 
tive and  expectorant,  from  fifteen  to  thirty  drops  or  minims.  It  has  been  used  as 
a  local  remedy  in  ringworm  and  other  cutaneous  diseases,  and  has  been  found  by 
Dr.  R.  G.  Jennings  efficient  as  a  gargle  in  the  sorethroat  of  scarlet  fever.     W. 

*  Tho  following  is  the  formula  given  in  the  first  edition  of  the  TJ.  S.  Pharmacopoeia. 
"Take  of  Opium  half  a  pound;  Vinegar  three  pints;  Nutmeg,  bruised,  one  ouyiee  and  a 
half;  Saflfron  half  an  ounce.  Boil  thum  to  a  proper  consistence;  then  add  Sugar /our 
ounces;  Yeast  one  fluidounce.  Digest  for  seven  weeks,  then  place  in  the  open  air  until  it 
becomes  a  svrup;  lastly,  decant,  filter,  and  bottle  it  up,  adding  a  little  sugar  to  each  bot- 
tle." The  boiling  to  &  proper  consistence,  the  digestion  in  the  open  air  until  a  .^mp  is 
formed,  and  the  addition  of  a  little  sugar  to  each  bottle,  are  all  indefinite  directions  which 
must  have  led  to  uncertain  results.  Independently  of  this  want  of  precision,  the  point  in 
which  the  old  process  chiefly  differs  from  that  at  present  ofScinal  is,  that,  in  the  former, 
fermentation  is  induced  by  the  addition  of  yeast.  But  fermentation  is  of  very  doubtful 
value  in  the  process ;  at  least  its  advantages  have  not  been  proved. 
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ACETUM   SCILL^.  U.S.,  Br.   Vinegar  of  Squill. 

"Take  of  Squill,  in  moderately  coarse  powder,  four  troyounces ;  Diluted 
Acetic  Acid  a  sufficient  quantity.  Moisten  the  powder  with  a  fluidounce  of 
Diluted  Acetic  Acid,  pack  it  in  a  conical  glass  percolator,  and  gradually  pour 
upon  it  Diluted  Acetic  Acid  until  the  filtered  liquid  measures  two  pints. 

"Vinegar  of  Squill  may  also  be  prepared  by  macerating  the  Squill  with 
two  pints  of  Diluted  Acetic  Acid  for  seven  days,  expressing  the  liquid,  and 
filtering  through  paper."  U.  S. 

"Take  of  Squill,  bruised,  two  ounces  and  a  half  [avoirdupois];  Diluted 
Acetic  Acid  one  pint  [Imperial  measure]  ;  Proof  Spirit  one  and  a  half  fluid- 
ounce  [Imp.  meas.].  Macerate  the  Squill  in  the  Acetic  Acid  for  seven  days, 
then  strain  with  expression,  add  the  Spirit  to  the  strained  liquor,  and  filter."  Br. 

A  practical  error  occurred,  in  the  late  revision  of  the  U.  S.  Pharmacopoeia,  in 
the  directions  of  its  formula,  which  renders  the  whole  process  almost  nugatory. 
Notwithstanding  the  coarseness  of  the  powder  as  ordered,  the  disposition  of 
squill  to  swell  up  and  form  an  adhesive  mass  with  the  menstruum  is  such, 
that  the  percolation  cannot  be  satisfactorily  effected  in  strict  compliance  with 
the  directions.  The  squill  should  be  first  mixed  with  a  pint  of  the  diluted 
acetic  acid,  as  ordered  in  the  Pharmacopoeia  of  1850,  and,  when  the  swelling 
has  taken  place,  the  whole  mass  should  be  transferred  to  a  conical  percolator 
of  glass,  and  properly  packed  by  means  of  agitation  and  gentle  pressure,  after 
which  the  process  is  to  be  completed,  as  directed  in  the  formula,  by  adding  the 
diluted  acid  gradually  until  two  pints  of  the  vinegar  have  passed.  (Procter, 
Am.  Journ.  of  Pharm.,  July,  1864,  p.  298.) 

This  was  formerly  an  oflScinal  of  the  Lond.,  Ed.,  and  Dub.  Colleges,  but  M^as 
omitted  as  a  distinct  preparation  in  the  first  British  Pharmacopoeia,  being  re- 
tained simply  as  the  first  step  in  the  preparation  of  the  syrup.  It  has,  how- 
ever, been  introduced  into  the  present  edition.  As  vinegar  of  squill  is  apt  to 
be  injured  by  keeping,  it  should  be  prepared  frequently,  and  in  small  quanti- 
ties, as  wanted  for  use.  The  spirit  added  to  it  in  the  British  formula  was  in- 
tended to  contribute  to  its  preservation ;  but,  in  the  quantity  used,  it  is  doubt- 
ful whether  it  would  have  any  such  eff'eet.  The  Vinegar  is  employed  chiefly 
in  the  preparation  of  the  syrup  of  squill.  Upon  standing,  it  deposits  a  precipi- 
tate, consisting,  according  to  Vogel,  of  citrate  of  lime  and  tannic  acid. 

Medical  Uses.  This  preparation  has  all  the  properties  of  the  squill  in  sub- 
stance, and  is  occasionally  prescribed  as  a  diuretic  and  expectorant  in  various 
forms  of  dropsy  and  of  pulmonary  disease  ;  but  the  syrup  is  usually  preferred, 
as  it  keeps  better,  and  is  less  unpleasant  to  the  taste.  The  dose  is  from  fifteen 
minims  to  a  fluidrachm;  but  the  latter  quantity  would  be  apt  to  nauseate.  It 
should  be  given  in  cinnamon-water,  mint-water,  or  other  aromatic  liquid  cal- 
culated to  conceal  its  taste  and  obviate  nausea.* 

Off.  Prep.  Oxymel  Scillae,  Br.;  Syrupus  Scillae.  W. 

*  Acidum  Aeeticum  Cainphoratum(Ed.,Dub.).  Camphorated  Acetic  Acid.  This  is  an  old 
officinal  of  the  Ed.  and  Dub.  Pharmacopoeias,  which,  though  omitted  in  the  British,  de- 
eerves  to  be  retained  in  a  note,  if  only  from  its  old  reputation.  It  was  prepared  as  follows. 

"  Take  of  Camphor  one  ounce  [avoird.]  ;  Kectified  Spirit  one  fluidrachm ;  Strong  Acetic 
Acid  ten  fluidounces.  Keduce  the  camphor  to  powder  by  means  of  the  Spirit ;  then  add  the 
Acid,  and  dissolve."  Dub. 

The  use  of  the  alcohol  is  simply  to  facilitate  the  pulverization  of  the  camphor,  and  a 
few  drops  are  sufficient.  Acetic  acid  in  its  concentrated  state  readily  dissolves  camphor. 
In  this  preparation,  the  whole  of  the  camphor  is  taken  up  by  the  acid.  In  consequence  of 
the  powerful  chemical  agency  of  the  solution,  and  its  extreme  volatility,  it  should  be  kept 
in  glass  bottles  accurately  iitted  with  ground  stoppers.  Camphorated  acetic  acid  is  an  ex- 
ceedingly pungent  perfume,  which,  when  snufted  up  the  nostrils,  produces  a  strongly  ex- 
citant impression,  and  may  be  benclicially  resorted  to  in  cases  of  fainting  or  nervous 
debility.  It  was  Tan  officinal  substitute  for  Henry's  aromatic  spirit  of  vinegar. 

At  Apothecaries'  Hall,  in  London,  an  aromatic  vinegar  is  prepared  by  dissolving  the  oils 
of  cloves,  lavender,  rosemary,  and  calamus,  in  highly  concentrated  acetic  acid.  It  is  used 
for  the  same  purpose  as  the  officinal  camphorated  acetic  acid,  being  dropped  on  .'ponge, 
and  kept  in  smelling-bottles.  A  similar  preparation  may  be  made  extemporaneously  by 
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^y  Acids  are  compounda  which  are  capable  of  uniting  in  definite  proportions  with 
alkalies,  earths,  and  ordinary  nietniiic  oxides,  with  the  effect  of  producing  a  com- 
bination,in  which  the  properties  of  its  constituents  are  mutually  destroyed.  Such 
comhiniitions  are  said  to  be  neutral,  and  are  denoniinuted  suits.  Most  ucids  have 
a  sour  taste,  and  po-ssess  the  power  of  changing  vegetable  blues  to  red ;  and, 
though  these  properties  are  by  no  means  constant,  yet  they  afford  a  convenient 
means  of  detecting  acids,  applicable  in  practice  to  most  cases.  The  above  ex- 
planation of  the  nature  of  an  acid  is  that  usually  given ;  but,  according  to  strict 
definition,  acids  are  compounds  having  a  strong  electro-negative  energy,  and, 
therefore,  possessing  a  powerful  affinity  for  electro-positive  compounds,  such  as 
alkalies,  earths,  and  ordinary  oxides.  It  is  this  antagonism  in  the  electrical  con- 
dition of  these  two  great  classes  of  chemical  compounds  that  gives  ri.se  to  their 
mutual  affinity,  which  is  so  much  the  stronger  as  the  contrast  in  this  respect  is 
greater.  In  the  majority  of  cases,  the  electro-negative  compound  or  acid  is  an 
oxidized  body,  but  by  no  means  necessarily  so.  When  an  acid  does  not  contain 
oxygen,  hydrogen  is  usually  present.  These  peculiarities  in  composition  have 
given  rise  to  the  division  of  acids  by  some  writers  into  oxacids  and  hydracids. 
Vegetable  acids,  for  the  most  part,  contain  botli  hydrogen  and  oxygen. 

The  number  of  acids  used  in  medicine  is  small ;  but  among  these  are  to  be 
found  examples  of  the  three  kinds  above  mentioned.  B. 

ACIDUM  ACETICUM  DILUTUM.  U.S.,  Br.  Diluted  Acetic  Acid. 

"Take  of  Acetic  Acid  a  pint;  Distilled  Water  seven  pints.  Mix  them."  The 
sp.  gr.  of  this  acid  is  1006,  and  100  grains  of  it  saturate  7*6  grains  of  crystal- 
lized bicarbonate  of  potassa.  U.  S. 

"  Take  of  Acetic  Acid  one  pint  [Imperial  measure] ;  Distilled  Water  seven 
pints  [Imp.  meas.].  Mix."  Br.  The  sp.gr.  of  this  acid  is  1-006,  and  an  Im- 
perial fluidounce  of  it  (440  grains  by  weight)  requires  for  neutralization  313 
grain-measures  of  the  volumetric  solution  .of  soda,  corresponding  to  3"63  per 
cent,  of  anhydrous  acetic  acid.  One  Imperial  fluidounce,  therefore,  corresponds 
to  16  grains  of  anhydrous  acid.  Br. 

The  object  of  having  this  preparation  is  to  possess  a  weak  solution  of  pure 
acetic  acid,  which  may  be  substituted  for  distilled  vinegar  in  all  formulas  in  which 
nicety  is  required.  Distilled  vinegar  contains  a  little  organic  matter,  which  is 
always  darkened  or  precipitated  when  its  acid  is  saturated  with  an  alkali,  an 
occurrence  which  does  not  take  place  when  the  diluted  acetic  acid  is  employed. 
The  saturating  strength  of  the  diluted  acid  of  the  U.  S.  Pharmacopoeia  indicates 
the  same  proportion  of  monohydrated  acetic  acid  as  is  contained  in  the  officinal 
distilled  vinegar,  namely,  5  per  cent.  The  British  diluted  acid  has  the  same 
sp.  gr.  as  our  own,  viz.  1006. 

adding  to  a  drachm  of  acetate  of  potassa,  contained  in  a  stoppered  bottle,  three  drops  of 
one  or  more  of  the  aromatic  volatile  oils,  and  twenty  drops  of  sulphuric  acid.  {Pereii-a.) 
A  preparation  called  Marseilles  vinegar,  or  thieves'  vinegar  (yinaigre  des  qiiatres  voleurs), 
consisting  essentially  of  vinegar  impregnated  with  aromatic  substances,  was  formerly  es- 
teemed a  prophylactic  against  the  plague  and  other  contagious  diseases.  It  is  said  to  have 
derived  its  name  and  reputation  from  the  circumstance,  that  four  thieves,  who,  during  the 
plague  at  Marseilles,  had  plundered  the  dead  bodies  with  impunity,  confessed,  upon  the 
condition  of  a  pardon,  that  they  owed  their  safety  to  the  use  of  it.  The  aromatic  acetic  acid 
of  the  former  Edinburgh  Pharmacopceia  was  intended  as  a  simplification  of  this  nostrum. 
It  was  made  by  macerating  for  a  week  an  ounce  of  rosemary,  an  ounce  of  sage,  half  an 
ounce  of  lavender,  and  half  a  drachm  of  cloves,  with  two  pounds  of  distilled  vinegar, 
then  expressing  the  liquor  and  filtering.  Origanum  was  afterwards  substituted  for  sage, 
and  thirty  fluidounces  of  acetic  acid  for  two  pounds  of  distilled  vinegar.  In  the  last  edi- 
tion of  the  Pharmacopoeia  the  preparation  was  abandoned.  In  the  present  state  of  know- 
ledge, it  is  hardly  necfessary  to  observe  that  neither  the  original  nostrum,  nor  its  substitute, 
has  any  other  power  of  prottjcting  the  system  against  disease  than  such  as  may  depend 
on  its  slightly  stimulant  properties,  and  its  influence  over  the  imagination.  W. 
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In  making  this  preparation,  whenever  the  apothecary  is  doubtful  as  to  the 
strength  of  the  acetic  acid  he  employs,  it  will  be  his  duty  to  ascertain  its  satu- 
rating power,  and,  if  this  should  vary  from  the  standard,  to  vary  the  dilution 
accordingly. 

Diluted  acetic  acid  has  been  employed  with  advantage  in  scarlatina  by  Dr.  L 
B.  Brown,  of  London,  who  published  a  treatise  on  its  use  in  1846.  Dr.  B.  F. 
Schneck,  of  Lebanon, Pa., has  imitated  this  practice,  and  with  good  results.  (Am. 
Journ.  of  Med.  Sci.,  July,  1857,  p.  27.) 

Off.  Prep.  Acetum  Colchici,  U.  S.;  Acetum  Lobeliae,  U.  S.;  Acetum  Opii, 
U.  S.;  Acetum  Sanguinariae,  U.  S.;  Acetum  Scillae  ;  Emplastrum  Ammoniaci, 
U.S.,'  Liquor  Ammonise  Acetatis,  U.S.;  Liquor  Morphiae  Acetatis,  Br.; 
Syrupus  AUii,  U.  S.  B. 

ACmUM  BENZOICUM.  U.S.,  Br.   Benzoic  Acid. 

"Take  of  Benzoin,  in  coarse  powder,  twelve  troyounces.  Spread  the  Benzoin 
evenly  over  the  bottom  of  an  iron  dish  eight  inches  in  diameter,  cover  the  dish 
with  a  piece  of  filtering  paper,  and,  by  means  of  paste,  attach  it  closely  to  the 
rim.  Then,  having  prepared  a  conical  receiver  or  cap  of  thick,  well-sized  paper, 
of  rather  larger  diameter  than  the  dish,  invert  it  over  the  latter,  so  as  to  fit 
closely  around  the  rim.  Next  apply  heat  by  means  of  a  sand-bath,  or  of  the  iron 
plate  of  a  stove,  until,  without  much  empyreuma,  vapours  of  Benzoic  Acid  cease 
to  rise.  Lastly,  separate  the  receiver  from  time  to  time,  and  remove  the  Benzoic 
Acid  from  it  and  the  paper  diaphragm,  as  long  as  the  Acid  continues  to  be 
deposited."  U.S. 

The  British  Pharmacopoeia  has  omitted  its  process  for  the  preparation  of 
benzoic  acid,  and  defines  it  to  be  "a  crystalline  acid  obtained  from  benzoin,  and 
prepared  by  sublimation." 

The  Pharmacopoeias  now  unite  in  the  preparation  of  benzoic  acid  by  sublima- 
tion. Formerly  the  benzoin  was  mixed  with  an  equal  weight  of  sand;  but  this  has 
been  omitted,  as  not  only  useless,  but  probably  injurious  by  favouring  the  pro- 
duction of  empyreumatic  substances.  The  acid,  which  exists  in  the  benzoin  com- 
bined with  resin,  is  volatilized  by  the  heat,  and  condensed  in  the  upper  part  of 
the  apparatus.  Unless  the  temperature  is  very  carefully  regulated,  a  portion  of 
the  resin  is  decomposed,  and  an  oily  substance  generated,  which  rises  with  the 
acid,  and  gives  it  a  brown  colour,  from  which  it  cannot  be  entirely  freed  by 
bibulous  paper;  and  this  result  sometimes  takes  place  even  with  the  greatest 
caution.  The  process  for  subliming  benzoic  acid  may  be  conducted  in  a  glazed 
earthen  vessel,  surmounted  by  a  cone  of  paper,  or  by  another  vessel  with  a  small 
opening  at  the  top,  and  a  band  of  paper  pasted  round  the  place  of  junction. 
After  the  heat  has  been  applied  for  an  hour,  the  process  should  be  suspended 
till  the  condensed  acid  is  removed  from  the  upper  vessel  or  paper  cone,  when  it 
maybe  renewed,  and  the  acid  again  removed,  and  thus  alternately  till  coloured 
vapours  rise.  Mohr,  after  many  experiments,  recommends  the  following  plan  as 
unobjectionable.  In  a  round  cast-iron  vessel,  eight  or  nine  inches  in  diameter 
and  two  inches  deep,  a  pound  or  less  of  coarsely  powdered  benzoin  is  placed, 
and  uniformly  strewed  over  the  bottom.  The  top  of  the  vessel  is  closed  by  a 
eheet  of  bibulous  paper,  which  is  secured  to  the  sides  by  paste.  A  cylinder  of 
thick  paper  in  the  form  of  a  hat,  just  large  enough  to  fit  closely  around  the  sides 
of  the  pot,  is  then  placed  over  it,  and  in  like  manner  secured  by  paste.  A  mod- 
erate heat  is  now  applied  by  means  of  a  sand-bath,  and  continued  for  three  or 
four  hours.  The  vapours  pass  through  the  bibulous  paper,  which  absorbs  the 
empyreumatic  oil,  and  are  condensed  within  the  hat  in  brilliant  white  flowers, 
having  an  agreeable  odour  of  benzoin.  {Annul,  der  Pharm.,  xxix.  178.)  After 
a  time  the  bibulous  paper  becomes  so  saturated  with  empyreumatic  products 
as  no  longer  to  arrest  them,  and  should  then  be  replaced  with  a  fresh  piece. 
{Maisch.)  The  remaining  acid  of  the  benzoin  may  be  extracted,  if  deemed  ad- 
visable, by  treating  the  residue  of  the  balsam  with  lime  or  carbonate  of  soda. 
The  process  of  Mohr  has  been  adopted  in  the  present  edition  of  the  U.  S.  Phar- 
macopoeia, and  is  probably  preferable  to  any  method  heretofore  proposed.  From 
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the  roodo  of  preparing  benzoic  acid  by  sublimation,  it  was  formerly  called /lower  i 
of  benzoin. 

Another  mode  of  Bepnratini;^  the  acid  from  benzoin  is  by  combining  it  with  a 
salifiable  base,  and  precipitating  with  an  acid.  8uch  h  the  proccHH  of  S(ii<;ele. 
ItconsiHts  in  boiling  the  powdered  benzoin  with  hydrate  of  lime  and  water,  fil- 
tering the  solution  of  benzoate  of  lime  thus  obtained,  and  precipitating  the  ben- 
zoic acid  with  muriatic  acid.  Carbonate  of  soda  or  of  potassa  may  be  suljHtituted 
for  the  lime,  and  sulphuric  for  the  muriatic  acid;  and  the  precipitated  In-iizoic 
acid  may  be  purified  by  dissolving  it  in  boiling  water,  which  will  deposit  it  upon 
cooling.  The  acid,  however,  requires  to  be  still  further  purified  by  repeated 
crystallization  from  small  portions  of  boiling  water.  A  little  animal  charcoal 
may  be  employed  to  render. the  crystals  quite  colourless.  These  processes  atTord 
a  purer  product  than  that  obtained  by  sublimation,  but  not  preferable  in  a 
medicinal  point  of  view;  as  the  small  quantity  of  oil  present  in  the  sublimed 
acid  adds  to  its  stimulant  properties,  and  at  the  same  time  renders  it  pleasant 
to  the  smell.  In  order  to  get  the  benzoic  acid  in  the  form  to  which  the  eye  is 
accustomed,  it  has  been  proposed  to  sublime  the  acid  after  its  precipitation. 

Several  other  modes  of  extracting  the  acid  have  been  recommended.  The 
following  is  the  process  of  Stolze.  One  part  of  the  Ijalsam  is  dissolved  in  three 
parts  of  alcohol,  the  solution  filtered  and  introduced  into  a  retort,  and  the  acid 
saturated  by  carbonate  of  soda  dissolved  in  a  mixture  of  eight  parts  of  water 
and  three  of  alcohol.  The  alcohol  is  distilled  off";  and  the  benzoate  of  soda 
contained  in  the  residuary  liquid  is  decomposed  by  sulphuric  acid,  which  pre- 
cipitates the  benzoic  acid.  This  is  purified  by  solution  in  boiling  water,  which 
lets  fall  the  acid  when  it  cools.  By  this  process  Stolze  obtained  18  per  cent, 
of  acid  from  benzoin  containing  19-425  per  cent.  By  the  process  of  Scheele  he 
obtained  13-5  per  cent.;  by  the  agency  of  carbonate  of  soda,  12  per  cent. ;  by 
sublimation  only  7  6  per  cent.  Nevertheless,  Mr.  Brando  says  that  the  last  pro- 
cess is  on  the  whole  the  most  economical.  According  to  this  author,  good  ben- 
zoin affords  by  sublimation  from  10  to  15  per  cent,  of  the  acid  contaminated 
■with  empyreumatic  oil,  and  about  9  per  cent,  of  the  purified  acid.  Professor 
Scharling  has  prepared  benzoic  acid  by  means  of  heated  steam,  and  obtained  8 
per  cent.  (Am.  Journ.  of  Pharm.,  xxiv.  236.) 

The  acid  is  said  to  be  obtained  very  cheaply  from  naphthalin  by  a  new  process. 
We  have  seen  no  precise  account  of  the  method  employed,  but  are  informed 
that  it  is  very  extensively  carried  out  by  M.  Castheluz  in  Paris.  The  naphthalin 
{G^\^)  is  first  transformed  into  a  bichloride  (quadrichloride  C^H^SCIJ,  and 
this  by  oxidation  into  phtalic  acid  (C,gH^0^2I10),  which  is  combined  with 
ammonia  to  form  the  phtalate  (C,gH^Og2Nll3).  This  by  distillation  furnishes 
phtalamid{G^^^O^),  which  by  distillation  with  three  partsof  hydrate  of  lime 
yields  henzonilril  (C,^HjN);  and  the  latter,  boiled  with  a  solution  of  caustic 
soda,  becomes  benzoate  of  soda,  from  w  hich  benzoic  acid  is  precipitated  by  mu- 
riatic acid.  (Ghem.  News,  Dec.  13,  1867,  p.  296.) 

A  considerable  quantity  of  benzoic  acid  has,  within  a  few  years,  been  imported 
into  the  United  States  from  Germany,  said  to  have  been  prepared  from  the  urine 
of  cattle  and  horses.  It  is  white,  has  a  fine  lustre,  and  is  said  to  be  very  pure, 
but  sometimes  has  a  slight  urinous  odour  indicative  of  its  origin.  (Am.  Journ. 
of  Pharm.,  xxvii.  23.)  We  are  informed  that  it  is  now  very  largely  made  in 
Paris  out  of  the  same  material. 

Properties.  Sublimed  benzoic  acid  is  in  white,  soft,  feathery  crystals,  of  a 
silky  lustre,  and  not  pulverulent.  From  solution  the  acid  crystallizes  in  trans- 
parent prisms.  When  quite  pure  it  is  inodorous;  but,  prepared  by  sublimation 
from  the  balsam,  it  has  a  peculiar,  agreeable,  aromatic  odour,  dependent  on  the 
presence  of  an  oil,  which  may  be  separated  by  dissolving  the  acid  in  alcohol, 
and  precipitating  it  with  water.  Its  taste  is  warm,  acrid,  and  acidulous.  It  is 
unalterable  in  the  air,  but  at  250"  melts,  and  at  a  somewhat  higher  temperature 
rises  in  suffocating  vapours.  The  Br,  Pharmacopoeia  gives  as  its  melting  point 
248°,  and  boiling  point  462°.     It  is  inflammable,  burning  without  residue. 
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It  is  soluble  in  200  parts  of  cold  water  { Annals  of  Pharmacy, \.'iQ&),  anclin  about 
24  parts  of  boiling  water,  which  deposits  it  upon  cooling.  The  addition  of 
borax  increases  its  solubility.  It  is  readily  dissolved  by  alcohol,  and  by  con- 
centrated sulphuric  and  nitric  acids,  from  which  it  is  precipitated  by  water.  The 
fixed  oils  also  dissolve  it.  It  is  entirely  soluble  in  solutions  of  potassa,  soda, 
ammonia,  and  lime,  from  which  it  is  precipitated  by  muriatic  acid.  lis  solution 
reddens  litmus  paper,  and  it  forms  salts  with  salifiable  bases;  but  its  acid  pro- 
perties are  not  powerful.  Benzoic  acid  consists  of  benzyl  and  oxygen,  and  in 
the  uncombined  state  usually  contains  water.  The  anhydrous  acid  has,  however, 
been  isolated  by  Gerhardt.  (Gheni.  Gaz.,  x.  237.)  Benzyl  consists  of  fourteen 
eqs.  of  carbon  84,  five  of  hydrogen  5,  and  two  of  oxygen  16=105.  The  crys- 
tallized acid  contains  one  eq.  of  benzyl  105,  one  of  pxygen  8,  and  one  of  water 
9=122,  the  formula  being  C^JJfi^,lH.O.  It  cannot  be  deprived  of  its  water  by 
heat,  but  sometimes  loses  it  in  combination.  Benzoic  acid  is  a  characteristic 
constituent  of  the  balsams,  and  has  been  found  in  various  other  vegetable,  and 
some  animal  products.*  When  heated  it  should  sublime  without  residue;  but 
the  Br.  Pharmacopoeia  allows  a  slight  residue  for  impurities. 

Medical  Properties  and  Uses.  Benzoic  acid  is  irritant  to  the  alimentary  mu- 
cous membrane,  and  stimulant  to  the  system,  and  has  been  thought  to  be  expec- 
torant; but  it  is  not  much  used  internally,  except  as  a  constituent  of  one  or 
two  officinal  preparations.  It  was  proposed  by  Dr.  Alexander  Ure  as  a  remedy 
for  uric  acid  deposits  in  the  urine,  and  for  the  chalk-like  concretions,  consisting 
of  urate  of  soda,  in  the  joints  of  gouty  individuals.  He  supposed  it  to  operate  by 
converting  the  uric  into  hippuric  acid,  and  consequently  the  insoluble  urates  into 
soluble  hippurates.  It  appears,  however,  from  the  observations  of  Dr.  Garrod 
and  Mr.  Keller,  that  such  a  transformation  of  uric  acid  does  not  take  place,  but 
that  the  benzoic  acid  is  itself  converted  into  hippuric  acid,  which  is  always  found 
in  the  urine,  when  the  former  acid  is  taken  freely.  The  quantity  of  uric  acid  in  the 
urine  remains  undiminished.  But  it  has  been  shown  by  Kletzinsky  that,  though 
the  uric  acid  is  unaffected,  the  urea  is  decidedly  diminished ;  and  the  quantity  of 
nitrogen  contained  in  the  urea  lost  is  almost  exactly  represented  by  the  nitrogen 
of  the  hippuric  acid  formed ;  so  that  the  benzoic  acid  is  probably  converted  into 
the  hippuric  by  combination  with  a  nitrogenous  body, either  derived  from  the  urea 
or  formed  at  the  expense  of  it.  (Ann.  de  Therap.,  1860,  p.  1 10.)  In  consequence 
of  the  acid  state  of  urine  produced  by  benzoic  acid,  it  has  been  found  useful  in 
the  phosphatic  variety  of  gravel;  though  its  beneficial  influence,  being  purely 
chemical,  continues  only  during  its  use.  It  is  said  to  have  cured  nocturnal  incon- 
tinence of  urine.  Mr.  White  Cooper  has  employed  it  with  supposed  advantage 
in  a  case  of  rheumatic  sclerotitis.  (See  Am.  Journ.  of  Med.  Sci.,1:^.  S.,xxv.  518.) 
A  convenient  mode  of  exhibition  is  to  give  the  acid  vi^ith  four  parts  of  phosphate 
of  soda,  or  one  part  and  a  half  of  biborate  of  soda,  which  enables  it  to  be  readily 
dissolved  by  water.  The  dose  is  from  10  to  30  grains.  It  is  an  ingredient  in 
some  cosmetic  washes,  and  has  been  employedby  way  of  fumigation  as  a  remedy 
in  affections  of  the  skin.  It  has  also  been  employed  as  a  local  haemostatic,  in 
connection  with  alum,  with  considerable  asserted  success ;  but  there  can  be  little 
doubt  that  alum  is  the  more  efficient  ingredient. 

Off .  Prep.  Ammonise  Benzoas,  i?r.;  Tinctura  Camphorae  Composita,  Br.; 
Tinct.  Opii  Ammoniata,  Br.;  Tinct.  Opii  Camphorata,  C7.  S.  W. 

ACIDUM  GALLICUM.  U.S.,  Br.    Gallic  Acid. 

"  Take  of  Nutgall,in  fine  TpowdeT,thirty-sixtroyounces;  Purified  Animal  Char- 
coal, Distilled  Water,  each,  a  sufficient  quantity.  Mix  the  Nutgall  with  sufficient 
Distilled  Water  to  form  a  thin  paste,  and  expose  the  mixture  to  the  air,  in  a  shal- 
low glass  or  porcelain  vessel,  in  a  warm  place,  for  a  month,  occasionally  stirring 

*  Benzyl,  which  was  at  first  hypothetical,  has  been  isolated.  When  benzoate  of  copper  is 
cautiously  distilled  without  water,  it  yields  a  product  which  crystallizes  on  cooling.  This 
substance  has  the  smell  of  geranium,  melts  at  168°  F.,  and  has  a  composition  represented 
by  the  formula  Ci^HjOj.  When  heated  with  hydrate  of  potassa,  it  is  converted  into  benzoic 
acid,  with  the  escape  of  hydrogen.  It  is,  therefore,  benzyl.  It  was  discovered  by  Etting, 
and  afterwards  investigated  by  Stenhouse.  {Fownes's  Chemistry,  Am.  ed.,  1858,  p.  401,) 


I 


PART  II.  Adda.  067 

it  with  a  glass  rod,  and  adding  from  time  to  time  sufficient  Distilled  Water  to 
preserve  the  Honii-fluid  conHisteneo.  Then  submit  the  paste  to  expression,  and, 
rejecting  tlio  expres.sod  li(pior,  boil  the  residue  in  eight  pints  of  Distilled  Wuter 
for  a  few  minutes,  and  lilter  while  hut  through  Purified  Animal  Churcoul.  Set 
the  liquid  usido  that  crystals  may  forn>,  and  dry  them  on  bibulous  paper.  If  the 
crystals  be  not  suiriciently  free  from  colour,  they  may  be  purified  by  dissolving 
them  in  boiling  Distilled  Water,  filtering  through  a  fresh  portion  of  I'uriUed 
Animal  Charcoal,  and  crystallizing."  U.  S. 

The  Dublin  College  gave  two  processes,  of  which  the  first  has  been  retained, 
with  a  few  verbal  modifications,  in  the  British  Pharmacopoeia.  It  is  essentially 
the  same  as  the  U.  S.  process;  difl'ering  in  requiring  an  exposure  of  six  weeks 
instead  of  a  month,  in  not  expressing  the  paste  before  boiling  in  water,  in  ex- 
pressing the  impure  acid  deposited  from  the  filtered  decoction  before  redissolv- 
ing  it  in  boiling  water,  and  in  omitting  the  use  of  animal  charcoal.  The  second 
process  of  the  Dublin  College,  based  on  the  influence  of  sulphuric  acid  in  favour- 
ing the  change  of  tannic  into  gallic  acid,  has  the  merit  of  requiring  less  time  for 
completion.  Notwithstanding  its  rejection  in  the  late  revision  of  the  British 
Pharmacopoeia,  we  retain  it  in  the  form  of  a  note.* 

The  U.  S.  process  is  founded  upon  the  fact  that,  when  galls  in  infusion,  or 
in  the  state  of  moistened  powder,  are  exposed  to  the  air,  their  tannic  acid  is 
gradually  converted  into  gallic  acid,  with  the  absorption,  as  has  been  generally 
believed,  of  oxygen,  and  the  escape  of  an  equivalent  quantity  of  carbonic  acid. 
The  gallic  acid,  being  freely  soluble  in  boiling  but  very  sparingly  in  cold  water, 
is  extracted  from  the  altered  galls  by  decoction,  and  is  deposited  as  the  water 
cools.  A  repetition  of  the  solution  and  deposition  renders  the  acid  more  pure ; 
but  it  cannot  be  obtained  wholly  colourless  unless  by  the  aid  of  animal  charcoal. 
In  the  U.  S.  Pharmacopoeia  of  1850  it  was  neglected  to  Axvecipurified  animal 
charcoal ;  an  inadvertence  which  has  been  corrected  in  the  present  edition.  There 
are  few  processes  in  which  it  is  n)ore  necessary  that  this  decolorizing  agent 
should  be  purified.  The  presence  of  the  slightest  quantity  of  sesquioxide  of  iron 
interferes  with  the  bleaching  of  the  acid;  and  it  is  even  advisable  to  examine 
the  filtering  paper,  lest  it  may  contain  sufficient  of  this  substance  to  vitiate 
the  results  of  the  process.  The  first  crop  of  crystals  in  the  U.  S.  process  retains 
a  very  large  proportion  of  water ;  and  it  will  be  found  convenient  to  subject  theiji 
to  strong  expression  between  folds  of  bibulous  paper. 

Dr.  C.  Wetherill,  believing  that  gallic  acid  differs  from  the  tannic  simply  in 
containing  water,  conceived  the  idea  of  preparing  the  former  from  the  latter  by 
the  fixation  of  water.  This  he  efiFected  through  the  agency  of  sulphuric  acid. 
Having  mixed  13  drachms  of  tannic  acid  with  22  fluidounces  of  sulphuric  acid 

*  Process  by  Sulphuric  Acid.  "  Take  of  powdered  Gulls  onepound  [nvoirdupois]  ;  Oil  of 
Vitriol  of  Commerce  twenty-six  fluidounces ;  W  ater  flve  pints  and  fourteen  [fluidiounees 
[Imp.  meas.].  Steep  the  galls  for  twenty-four  hours  in  one  part  of  the  water,  then  transfer 
tliora  to  a  glass  or  porcelain  percolator,  and  pour  on  apintandahalf  of  the  water  in  succes- 
sive portions.  Dilutefiveouncesof  the  oil  of  vitriol  with  an  equal  bulk  of  water,  and,  when 
the  mixture  has  cooled,  add  it  to  the  infusion  obtained  by  percolation,  stirring  well,  so  as 
to  bring  them  into  perfect  contact.  Let  the  viscid  precipitate  which  forms  be  separated  by 
a  filter,  and  to  the  solution  which  passes  through  add  five  ounces  more  of  the  oil  of  vitriol, 
which  will  yield  an  additional  precipitate.  This  being  added  to  that  previously  obtained, 
let  both  be  enveloped  in  calico,  and  subjected  to  powerful  pressure.  Dissolve  the  residue 
in  the  rest  of  the  oil  of  vitriol,  this  latter  being  first  diluted  with  what  remains  of  the  wa- 
ter ;  boil  the  solution  for  twenty  minutes,  then  allow  it  to  cool,  and  set  it  by  for  a  week. 
Let  the  deposit  which  has  formed  at  the  end  of  this  period  bo  pressed,  dried,  and  then  dis- 
solved in  throe  times  its  weight  of  boiling  water,  clearing  the  solution,  if  necessary,  by 
filtration,  and,  when  it  has  cooled  down  to  80°,  decant  the  liquid  from  the  crystalline  sedi- 
ment which  has  formed,  and  wash  the  latter  with  three  ounces  of  ice-cold  water.  Finally, 
let  it  be  transferred  to  blotting  paper,  and,  when  deprived  by  this  of  adhering  liquid,  let 
it  be  dried  perfectly  at  a  temperature  not  exceeding  212°.  The  gallic  acid  obtained  may 
be  rendered  nearly  white  by  dissolving  it  in  twenty  times  its  weight  of  boiling  distilled 
water,  and  causing  the  solution  to  traverse  a  stratum  of  prepared  animal  charcoal  spread 
upon  a  calico  filter.  When  the  liquid  passes  through  colourless  it  should  bo  evaporated  to 
one-sixth  of  its  volume,  and  then  sutferod  to  cool  in  order  to  the  separation  of  the  crystal- 
lized acid."  {Dub.  A.  D.  1850.) 
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and  four  times  that  bulk  of  water,  he  heated  the  mixture  to  the  boiling  point, 
and  then  allowed  it  to  stand.  In  a  few  days  an  abundant  precipitate  of  white  gal- 
lic acid  took  place,  amounting  to  87-4  per  cent,  of  the  tannic  acid.  (Am.  Journ. 
of  P harm.,  xx.  112.)  Upon  the  same  principle  is  based  the  second  process  of 
the  Dublin  College  above  referred  to.  Dr.  Christison,  in  his  Dispensatory,  states 
that  the  process  was  originally  suggested  by  Liebig.  It  is  now  understood  that 
tannic  acid  is  a  glucoside,  convertible  through  exposure  of  galls  to  the  air,  and 
more  rapidly  by  sulphuric  acid,  into  glucose  and  gallic  acid;  and  thus  to  a  cer- 
tain extent  is  explained  the  rationale  of  both  the  processes  here  noticed. 

The  elder  Robiquet  first  suggested  that  galls  contain  a  principle  capable  of 
converting  tannic  into  gallic  acid,  with  the  presence  of  water,  and  in  the  absence 
of  atmospheric  air.  M.  Larocque  proved  that  this  principle  acts  as  a  ferment, 
and  that  the  change  referred  to  is  the  result  of  a  gallic  acid  fermentation  in  the 
galls.  M.  Edmond  Robiquet  has  shown  that  galls  contain  pecfose  and  pectase, 
the  former  of  which,  accoi'ding  to  the  experiments  of  M.  Fremy,  is  the  principle 
out  of  which  pectin  is  formed  in  plants,  and  the  latter  a  peculiar  ferment  which 
effects  the  transformation.  It  appears  that  in  galls  the  pectase,  aided  by  a  pro- 
per temperature  and  the  presence  of  water,  changes  not  only  pectose  into  pectin, 
but  also  tannic  into  gallic  acid.  Strecker  had  previously  advanced  the  opinion 
that  tannic  acid  is  a  combination  of  gallic  acid  and  sugar,  the  latter  of  which  is 
destroyed  in  the  process  for  procuring  gallic  acid,  which  is  thus  simply  set  free 
from  the  combination.  It  would  seem,  if  this  view  is  correct,  that  the  pectase 
acts  upon  the  saccharine  matter  of  the  tannic  acid,  causing  its  conversion  into 
carbonic  acid  and  alcohol,  and  liberating  the  gallic  acid,  and  that  the  process  is 
in  fact  an  example  of  the  vinous  fermentation.  M.  E.  Robiquet  admits  the  occa- 
sional transformation  of  tannic  acid  into  gallic  acid  and  sugar,  but  does  not 
believe  that  the  sugar  pre-exists  as  such  in  the  tannin.  (Journ.  de  Pharm.,  3e 
ser.,  xxiii.  241.)  Wittstein,  in  endeavouring  to  obtain  gallic  acid  from  Chinese 
galls  (see  page  415)  by  forming  them  into  a  paste  with  water,  found  that  but  a 
very  small  proportion  of  the  acid  was  generated  at  the  end  of  six  weeks.  Think- 
ing that  this  might  have  resulted  from  the  want  of  the  ferment  in  the  Chinese 
galls,  he  added  to  these  one-eighth  of  their  weight  of  common  galls,  and,  at  the 
end  of  three  weeks,  obtained  an  amount  of  gallic  acid  nearly  equal  to  one-half 
the  weight  of  the  galls  employed.  The  same  result,  though  more  slowly,  fol- 
lowed the  addition  of  3'east  to  the  Chinese  galls.  Wittstein  obtained  both  car- 
bonic acid  and  alcohol  as  products  of  this  operation,  thus  favouring  the  views 
of  Strecker  as  to  the  constitution  of  tannic  acid. 

Properties.  Gallic  acid  is  in  delicate,  silky,  acicular  crystals,  which,  as  ordi- 
narily found  in  the  shops,  are  slightly  brownish,  but  when  quite  pure  are  colour- 
less. It  is  inodorous,  and  of  a  sourish,  astringent  taste.  It  is  soluble,  according 
to  Braconnot,  in  100  parts  of  cold  and  3  of  boiling  water,  is  very  soluble  in 
alcohol,  and  but  slightly  so  in  ether.  Mr.  Thomas  Weaver,  of  Philadelphia,  has 
found  that  it  is  soluble  in  glycerin  in  the  proportion  of  40  grains  to  the  ounce, 
and  that  the  solution  may  be  diluted  to  any  extent  with  water  without  affecting 
its  transparency.  (Am.  Journ.  of  Pharm.,  xxix.  82.)  It  reddens  litmus,  and 
produces  a  deep  bluish-black  colour  with  solutions  of  the  salts  of  sesquioxide  of 
iron,  which  disappears  when  the  solution  is  heated;  a  result  which  Dr.  Mahla 
has  shown  to  depend  on  the  conversion  of  the  gallic  into  gallhumic  or  metagallic 
acid,  by  the  loss  of  the  constituents  of  carbonic  acid  and  water.  (Am.  Journ.  of 
Set.  and  Arts,  Nov.  1859.)  It  does  not  precipitate  gelatin,  or  a  solution  of  sul- 
phate of  protoxide  of  iron.  It  should  leave  no  residue  when  burnt,  and  is  en- 
tirely dissipated  when  thrown  on  red-hot  iron.  On  exposure  to  the  air,  its  solu- 
tion undergoes  spontaneous  decomposition  ;  but  it  is  said  that,  by  the  addition 
of  a  drop  of  oil  of  cloves,  it  may  be  kept  for  a  long  time  without  change.  (Pharm. 
Journ.,  xvi.  223.)  T.  Lowe  has  found  that  gallic  acid,  dissolved  in  water,  is 
converted  into  tannic  acid  by  nitrate  of  silver  through  its  oxidizing  influence-, 
and  that  the  change  is  more  complete  when  a  salt  of  gallic  acid  is  used.  (Chem. 
News,  Jan.  31, 1868, p.  59;  from  Journ.  fUr pract.  Chem.,  cil  111.)  The  form- 
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Ilia  of  gallic  acid  is  0,^11,0 ,j  (Gnwliti).  Heated  to  420°  it  givea  oat  carbonic 
acid,  and  is  changed  into  pijrofjaUin  arid.  (See  Part  III.) 

Medical  Properties.  Forniiiig  an  ingredient  in  all  astringent  prodiictfi  con- 
taining gallo-tannic  acid, gallic  aciil  wa8  atone  time  Huppowd  to  be  the  active 
principles  of  the  vc^getable  astringents  This  repntation  it  afterwards  lost  when 
the  properties  of  tannic  aci«l  became  well  known,  liut  it  has  recently  again  come 
into  notice,  and  is  now  thought  l)y  many  to  be  a  very  valuable  astringent,  having 
the  property  of  arresting  hemorrhages  when  taken  internally,  esp(?cially  those 
from  the  uterus  and  urinary  passages.  In  all  cases  of  hemorrhage  in  which  the 
bleeding  vessels  must  bo  reached  through  the  route  of  the  circulation,  it  is  be- 
lieved by  some  to  be  more  elBcient  even  than  tannic  acid,  as  its  chemical  aninities 
do  not  aflford  the  same  impediment  to  its  absorption  as  those  of  the  latter  acid. 
But  in  hemorrhage  from  the  alimentary  mucous  membrane, or  from  any  other  part 
with  which  tannic  acid  can  bo  brought  into  direct  contact,  the  latter  astringent 
is  by  far  the  most  effectual.  Gallic  acid  has  been  employed  also  with  advantage 
in  pyrosis,  and  the  night-sweats  of  phthisis.  It  is  isaid  not  to  constipate  the 
bowels.  The  dose  is  from  five  to  fifteen  grains  three  or  four  times  a  day,  and 
may  be  given  in  the  form  of  pill  or  powder.  The  acid  has  been  employed  as  a 
gargle  in  inflammatory  affections  of  the  fauces.  The  comparative  facility  with 
which  it  is  dissolved  by  glycerin, and  the  readiness  with  which  the  solution  mixes 
with  water,  suggest  the  use  of  this  menstruum  when  it  may  be  desirable  to  em- 
ploy the  medicine  locally  as  a  gargle  or  injection. 

Off,  Prep.  Glycerinum  Acidi  Gallici,  Br.  W. 

ACIDUxM  HYDRIODICUM  DILUTUM.  U.S.  Diluted  Hydriodic 
Acid. 

"Take  of  Iodine,  in  fine  powder,  a  troyounce;  Distilled  Water  a  mifficient 
quantity.  Mix  thirty  grains  of  the  Iodine  with  five  fluidounces  of  Distilled 
Water  in  a  tall  glass-stoppered  bottle,  having  the  capacity  of  half  a  pint,  and 
pass  into  the  mixture  hydrosulphuric  acid  gas  until  the  colour  of  the  Iodine 
entirely  disappears,  and  a  turbid  liquid  remains.  Detach  the  bottle  from  the 
apparatus  employed  for  introducing  the  gas,  and  gradually  add  the  remainder 
of  the  Iodine,  stirring  at  the  same  time.  Then  reattach  the  bottle,  and  again 
pass  the  gas  until  the  liquid  becomes  colourless.  Decant  the  liquid  into  a  small 
matrass  which  it  is  nearly  sufficient  to  fill,  boil  it  until  it  ceases  to  emit  the 
odour  of  hydrosulphuric  acid,  and  filter  through  paper.  Then  pass  sufficient 
Distilled  Water  through  the  filter  to  bring  the  filtered  liquid  to  the  measure  of 
six  fluidounces.  Lastly,  keep  the  liquid  in  a  well-stopped  bottle. 

"  The  hydrosulphuric  acid  gas,  required  in  this  process,  may  be  obtained  by 
mixing,  in  a  suitable  apparatus,  a  troyounce  and  a  half  o^  sulphurct  of  iron, 
two  troyounces  of  sulphuric  acid,  and  six  JiuidounceH  of  water."  U.  S. 

This  preparation  was  introduced  into  the  U.  S.  Pharmacopoeia  at  its  recent 
revision.  The  process  consists  essentially  in  passing  hydrosulphuric  acid  (sul- 
phuretted hydrogen)  through  water  in  which  iodine  is  suspended.  The  rationale 
is  extremely  simple.  The  operation  takes  place  between  single  equivalents  of 
the  several  elements  concerned.  One  eq.  of  the  hydrogen  of  the  hydrosulphuric 
acid  unites  with  one  of  iodine  to  form  hydriodic  acid  (III),  while  the  eq.  of  sul- 
phur with  which  it  was  combined  is  isolated,  and,  being  insoluble,  renders  the 
liquid  turbid.  The  iodine  is  known  to  have  been  all  combined  by  the  disappear- 
ance of  the  colour.  An  excess  of  hydrosulphuric  acid  is  of  no  disservice,  as  it 
is  driven  off  by  the  boiling.  By  filtration  the  liberated  sulphur  is  separated,  and 
the  clear  diluted  hydriodic  acid  remains.  By  taking  fixed  proportions  of  iodine 
and  water,  an  acid  of  tlie  desired  strength  is  secured. 

In  its  pure  state  hydriodic  acid  is  in  the  form  of  a  gas,  which  fumes  in  the 
air,  is  colourless,  and  has  an  odour  not  unlike  that  of  hydrochloric  acid.  It  has 
a  strong  affinity  for  water,  which,  when  saturated  with  it,  forms  liquid  hydriodic 
acid.  This  has  the  sp.gr.  17,  boils  at  260°  F.,  and  may  be  distilled.  It  is  offi- 
cinal only  in  the  dilute  state. 
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The  diluted  acid,  as  prepared  by  the  TJ.  S.  process,  is  colourless  when  recently 
prepared,  of  a  sour  taste,  and  of  the  sp.  gr.  11 12.  When  exposed  to  the  air  it 
gradually  darkens,  in  consequence  of  the  separation  of  iodine,  of  which  it  ac- 
quires the  characteristic  odour.  It  is  more  rapidly  decomposed,  with  the  same 
result,  by  chlorine,by  nitric,  sulphuric,  iodic, and  sulphurous  acids,  and  by  proto- 
sulphate  of  iron.  Mr.  John  A.  Dunn  has  found  that  this  change  is  prevented 
by  the  addition  of  one-third  of  a  grain  of  crystallized  hyposulphite  of  soda 
to  a  fluidounce.  (Avi.  Journ.  of  P harm.,  Jan.  1869,  p.  42.) 

Diluted  hydriodic  acid  was  introduced  into  use  as  a  medicine  by  Dr.  Andrew 
Buchanan,  of  Glasgow,  under  the  impression,  that  it  is  by  passing  into  this  form 
that  iodine,  when  taken  internally,  is  absorbed,  and  enters  the  circulation.  He 
believed  it  capable  of  producing  all  the  eifects  of  that  element  on  the  system, 
while  it  is  less  unpleasant  to  the  taste,  and  less  apt  to  offend  the  stomach.  Dr. 
Buchanan  u.sed  an  extemporaneous  formula,  which  consisted  in  dissolving  330 
grains  of  iodide  of  potassium  and  264  of  tartaric  acid,  each  in  one  and  a  half 
fluidounces  of  water,  mixing  the  solutions,  filtering  to  separate  the  bitartrate  of 
potassa  formed,  and  finally  adding  sufficient  distilled  water  to  make  the  solution 
measure  fifty  fluidrachms.  Each  fluidrachm  of  this  preparation  contained  five 
grains  of  iodine.  Beginning  with  a  few  drops,  he  gradually  increased  to  a  flui- 
drachm,and  finally  even  half  a  fluidounce  or  afluidounce  three  times  a  day.*  The 
officinal  acid  contains  ten  grains  of  iodine  in  each  fluidrachm,  and  is  therefore 
twice  as  strong  as  Dr.  Buchanan's  solution.  There  can  be  little  doubt  that  hy- 
driodic acid  is  capable  of  producing  the  alterative  effects  of  iodine ;  and  it  may 
be  given  in  all  cases  to  which  that  medicine  is  applicable.  The  dose  may  be  half 
a  fluidrachm  three  times  a  day,  diluted  with  water.  When  the  solution  becomes 
discoloured  it  may  be  irritant  through  the  liberated  iodine;  but  this  effect  may  be 
obviated  by  exhibiting  it  in  any  amylaceous  liquid,  as  barley-water.         W. 

ACIDUM  HYDROCYANICUM  DILUTUM.  V.  S.,  Br.  Diluted 
Hydrocyanic  Acid.  Prussic  Acid.   Cyanohydric  Acid. 

"  Take  of  Ferrocyanide  of  Potassium  two  troyounces ;  Sulphuric  Acid  a  troy- 
ounce  and  a  half;  Distilled  Water  a  svjfficient  quantity.  Mix  the  Acid  with 
four  fluidounces  of  Distilled  Water,  and  pour  the  mixture,  when  cool,  into  a 
glass  retort.  To  this  add  the  Ferrocyanide  of  Potassium,  dissolved  in  ten  fluid- 
ounces  of  Distilled  Water.  Pour  eight  fluidounces  of  Distilled  Water  into  a 
cooled  receiver,  and,  having  attached  this  to  the  retort,  distil,  by  means  of  a 
sand-bath,  with  a  moderate  heat,  six  fluidounces.  Lastly,  add  to  the  product 
five  fluidounces  of  Distilled  Water,  or  as  much  as  may  be  sufficient  to  render 
the  Diluted  Hydrocyanic  Acid  of  such  a  strength,  that  127  grains  of  nitrate  of 
silver,  dissolved  in  distilled  water,  maybe  accurately  saturated  by  100  grains  of 
the  acid. 

"Diluted  Hydrocyanic  Acid,  when  wanted  for  immediate  use,may  be  prepared 
in  the  following  manner. 

"  Take  of  Cyanide  of  8i\ver  fifty  grains  and  a  half;  Muriatic  Acid/br/^/-o«e 
grains ;  Distilled  Water  a  fluidounce.  Mix  the  Muriatic  Acid  with  the  Dis- 
tilled Water,  add  the  Cyanide  of  Silver,  and  shake  the  whole  together  in  a  well- 
stopped  vial.  When  the  precipitate  formed  hassubsided,  pour  oft' the  clear  liquid, 
and  keep  it  for  use.  Diluted  Hydrocyanic  Acid  must  be  kept  in  well-stopped 
bottles  protected  from  the  light."  U.  S. 

"  Take  of  yellow  Prussiate  of  Potash  two  ounces  and  a  quarter  [avoirdu- 
pois] ;  Sulphuric  Acid  one  fiuidounce  [Imperial  measure] ;  Distilled  Water 

*  Mr.  John  A.  Dunn,  of  Brooklyn,  proposes  the  following  modification  of  Dr.  Bu- 
chanan's process,  for  which  he  claims  the  advantage  that  the  preparation  is  much  less 
disposed  to  deposit  bitartrate  of  potassa  on  standing,  while  it  has  the  officinal  strength. 
Take  of  Iodide  of  Potassium  209f  grains;  Tartaric  Acid,  in  crystals,  190}  grains.  Dis- 
solve the  Iodide  in  three  fluidrachms  of  distilled  water,  and  the  Acid  in  the  same  quan- 
tity, and  filter  if  necessary;  mix  the  solutions,  set  the  mixture  in  ice-cold  water,  and 
allow  it  to  stand  for  one  hour ;  then  filter,  and  make  up  the  measure  to  two  fluidounces. 
Each  fluidrachm  represents  10  grains  of  iodine.  [Am.  Journ.  of  Pharm.,  Jan.  1869,  p. 
41.) — Note  to  the  thirteenth  edition. 
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thirty  JiuidnuncpH  [Imp.  meas.],  or  a  sufficienry.  Dissolve  the  Prussiate  of  Pot- 
ash in  ton  [fiuidjounooHof  the  Water,  then  add  the  Sulphuric  Acid  previously 
diluted  with  four  [HuidjouncoH  of  tiie  Water  and  cooled.  Put  the  solution  int*)  a 
flask  or  other  suitiible  apparatus  of  jflass  or  earthenware,  to  which  are  adapted 
a  condenser  and  a  receiver  arranifed  for  distillation,  and  having  put  ei^^ht  [duidj 
ounces  of  Distilled  Water  into  the  receiver,  and  provided  efficient  means  for 
keeping?  the  condenser  and  receiver  cold,  apply  heat  to  the  flask  until  by  slow 
distillation  the  liquid  in  the  receiver  is  increased  to  seventeen  [fluidjounces. 
Add  to  this  three  [fluid]ounces  of  the  Distilled  Water,  or  as  much  as  may  be 
sufficient  to  bring  the  acid  to  the  required  strength,  so  that  one  buudred  grains 
(or  110  minims)  of  it,  precipitated  with  a  solution  of  nitrate  of  silver,  shall 
yield  ten  grains  of  dry  cyanide  of  silver."  Jir. 

The  British  preparation  has  the  sp.  gr.  0997.  If  270  grains  of  it  be  made 
alkaline  by  solution  of  soda,  they  will  require  1000  grain-measures  of  the  volu- 
metric  solution  of  nitrate  of  silner  to  be  added  before  a  permanent  precipitate 
begins  to  form,  corresponding  to  2  per  cent,  of  the  real  acid. 

Hydrocyanic  acid  was  admitted  into  the  French  Codex  in  1818,  into  the 
United  States  Pharmacopoeia  in  1820,  into  the  Dublin  in  1826,  into  the  London 
in  183G,  and  into  the  Edinburgh  in  1839.  It  is  now  made  by  one  chief  process; 
namely,  from  the  ferrocyanide  of  potassium  by  the  action  of  sulphuric  acid.  It  is 
also  obtained  by  an  extemporaneous  process,  in  the  U.  S.  Pharmacopoeia,  by 
decomposing  cyanide  of  silver.  W^hen  ferrocyanide  of  potassium  is  decomposed 
by  sulphuric  acid,  the  residue  in  the  retort  is  sulphate  of  potassa,  mixed  with  an 
insoluble  compound  of  two  eqs.  of  cyanide  of  iron,  and  one  of  cyanide  of  potas- 
sium {EveHiVs  salt).  According  to  Wittstein,  the  reaction  takes  place  in  two 
steps.  In  the  first,  three  eqs.  of  ferrocyanide  3(FeCy  +  2KCy)  react  with  six 
eqs.  of  hydrated  sulphuric  acid  6(B[0,S03),  and  produce  six  eqs.  of  sulphate  of 
potassa  6(K0,S0,),and  three  eqs. of  hydroferrocyanic  acid  3(FeCy+ 2HCy). 
In  the  second  step,  when  heat  is  applied,  the  three  eqs.  of  hydroferrocyanic 
acid  3(FeCy -f2HCy)  react  with  an  additional  eq.  of  ferrocyanide  (FeCy-f 
2KCy),  so  as  to  produce  six  eqs.  of  hydrocyanic  acid,  6HCy,  which  distil  over, 
and  two  eqs.  of  Everitt's  salt  2(2FeCy +  KCy),  which  remain  in  the  retort 
with  the  sulphate  of  potassa.  (Pharm.  Journ.,  March,  1856,  p.  429.)  Everitt's 
salt,  so  named  from  its  discoverer,  is  a  yellowish-white  powder.  Like  ferro- 
cyanide of  potassium,  it  is  a  double  cyanide  of  iron  and  potassium ;  but  the 
equivalent  proportion  of  the  two  cyanides  is  reversed.  As  it  appears  in  practice, 
it  is  apt  to  be  greenish,  owing  probably  to  the  presence  of  a  little  Prussian  blue. 

According  to  the  late  Mr.  Phillips,  an  excess  of  sulphuric  acid  would  endan- 
ger the  production  of  formic  acid.  The  proportion  of  the  acid  should  not  ex- 
ceed three-fourths  of  the  weight  of  the  ferrocyanide.  In  relation  to  the  most 
convenient  method  of  bringing  the  hydrocyanic  acid  to  the  standard  strength, 
and  to  some  other  points  in  its  preparation  by  the  officinal  formula,  the  reader 
is  referred  to  a  paper  by  Prof.  Procter  in  the  Am.  Journ.  of  Pharm.  (xix.  259). 

In  the  U.  S.  process  for  obtaining  hydrocyanic  acid  extemporaneously,  the 
reacting  materials  are  single  equivalents  respectively  of  cyanide  of  silver  and 
muriatic  acid.  These,  by  double  decomposition,  generate  hydrocyanic  acid 
which  dissolves  in  the  water,  and  chloride  of  silver  which  subsides,  and  from 
which  the  acid  is  poured  off  when  clear.  (See  Argenti  Gyanidum.)  The  ex- 
temporaneous process  is  useful  to  country  practitioners;  because  the  acid  will 
not  generally  keep.  A  portion  of  hydrocyanic  acid,  if  purchased  by  a  prac- 
titioner, may  spoil  on  his  hands,  before  he  has  occasion  to  use  it;  but  if  he 
supply  himself  with  cyanide  of  silver,  he  may  readily  at  any  moment  prepare 
a  small  portion  of  the  acid,  by  following  the  directions  of  the  formula. 

The  French  Codex  of  1837  gives  the  following  process  for  hydrocyanic  acid, 
in  place  of  the  three  previously  contained  in  that  work.  Take  of  bicyanide  of 
mercury  thirty  parts;  muriatic  acid  (sp.  gr.  117)  twenty  parts.  Reduce  the 
bicyanide  to  powder,  and  introduce  it  into  a  small  tubulated  glass  retort,  placed 
over  a  furnace.  Adapt  to  its  neck  a  tube  about  13  inches  long,  and  half  an  inch 
61 
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in  diameter,  and  filled  one-half  with  pieces  of  marble,  and  the  remainder  with 
chloride  of  calcium.  To  this  tube,  arranged  nearly  horizontally,  adapt  a  smaller 
one,  bent  at  aright  angle,  and  plunging  into  a  graduated  tube,  surrounded  with 
a  mixture  of  common  salt  and  pounded  ice.  The  apparatus  being  thus  arranged, 
and  the  junctures  well  luted,  add  the  muriatic  acid ;  and,  having  allowed  the 
action  to  take  place  for  a  few  moments  in  the  cold,  apply  the  heat  gradually. 
When  the  action  is  over,  drive  forward  any  acid  which  may  have  condensed  in 
the  large  tube,  by  means  of  a  live  coal  brought  near  to  it,  and  passed  along  its 
whole  length.  The  quantity  of  acid  found  in  the  graduated  tube  is  mixed  with 
either  six  times  its  bulk,  or  eight  and  a  half  times  its  weight,  of  distilled  water. 
In  this  process  Gay-Lussac's  strong  acid  is  first  obtained  in  the  graduated  tube, 
and  afterwards  diluted  to  a  given  extent  with  water.  The  object  of  the  marble 
and  chloride  of  calcium  is  to  detain,  the  former  muriatic  acid,  the  latter  water. 

Another  process  for  obtaining  medicinal  hydrocyanic  acid,  proposed  by  Dr. 
Clark,  and  adopted  by  Mr.  Laming,  is  by  the  reaction  of  tartaric  acid  on  cyanide 
of  potassium  in  solution.  Laming's  formula  is  as  follows.  Dissolve  twenty-two 
grains  of  the  cyanide  in  six  fluidrachms  of  distilled  water,  and  add  fifty  grains  of 
crystallized  tartaric  acid,  dissolved  in  three  fluidrachms  of  rectified  spirit.  Crys- 
tallized bitartrate  of  potassa  precipitates,  and  each  fluidrachm  of  the  clear  de- 
canted liquor  contains  one  grain  of  pure  hydrocyanic  acid.  The  reaction  in  this 
process  takes  place  between  two  eqs.  of  tartaric  acid,  one  of  cyanide  of  potas- 
sium, and  one  of  water.  The  water  is  decomposed,  and  the  tartaric  acid,  potas- 
sium, and  oxygen  unite  to  form  the  bitartrate,  and  the  cyanogen  and  hydrogen 
to  form  the  hydrocyanic  acid.  Dr.  Pereira  considered  this  process  to  have  several 
advantages,  but  very  properly  objected  to  it  on  account  of  the  trouble  and  ex- 
pense of  obtaining  the  cyanide  of  potassium  pure,  and  its  liability  to  undergo 
spontaneous  decomposition.  (See  PotasHii  Cyanidum.) 

The  processes,  thus  far  given,  are  intended  to  furnish  a  dilute  hydrocyanic 
acid  for  medicinal  purposes.  The  methods  of  obtaining  the  anhydrous  acid  are 
different.  Yauquelin's  process  for  the  anhydrous  acid  is  to  pass  a  current  of 
hydrosulphuric  acid  gas  over  the  bicyauide  of  mercury  contained  in  a  glass  tube, 
connected  with  a  receiver  kept  cold  by  a  freezing  mixture  of  ice  and  salt.  The 
first  third  only  of  the  tube  is  filled  with  the  bicyanide ;  the  remaining  two-thirds 
being  occupied,  half  with  carbonate  of  lead,  and  half  with  chloride  of  calcium; 
the  carbonate  being  intended  to  detain  the  hydrosulphuric  acid  gas,  the  chloride 
to  separate  water.  Another  process  for  the  anhydrous  acid  is  that  of  Gautier, 
thus  described  by  Berzelius.  Ferrocyanide  of  potassium  is  fused  without  access 
of  air,  whereby  it  is  converted  into  a  mixture  of  cyanide  of  potassium  and  carbu- 
ret of  iron.  The  mass  obtained, after  having  been  pulverized  and  placed  in  a  flask, 
is  slightly  moistened  with  water,  and  acted  on  with  muriatic  acid,  added  by 
small  portions  at  a  time.  By  a  double  decomposition  between  the  cyanide  and 
muriatic  acid,  chloride  of  potassium  and  hydrocyanic  acid  are  formed.  The 
flask  is  then  plunged  into  hot  water,  which  causes  the  hydrocyanic  acid  to  be 
disengaged  in  form  of  vapour.  This  is  passed  through  a  tube  containing  chloride 
of  calcium,  and  finally  received  in  a  small  flask  kept  cool  by  a  freezing  mixture. 

The  process  of  Wclhler  for  the  anhydrous  acid  is  the  following.  The  cyanide 
of  potassium  selected  is  a  black  cyanide,  formed  by  fusing  together,  in  a  covered 
crucible,  8  parts  of  dry  ferrocyanide,  3  of  ignited  cream  of  tartar,  and  1  of  char- 
coal in  fine  powder.  The  cyanide,  while  still  warm,  is  exhausted  by  6  parts  of 
water ;  and  the  clear  solution,  placed  in  a  retort,  is  decomposed  by  cold  diluted 
sulphuric  acid,  gradually  added.  The  hydrocyanic  acid  is  condensed  first  in  a 
U-tube,  containing  chloride  of  calcium,  and  surrounded  with  ice-cold  water,  and 
afterwards  in  a  small  bottle,  connected  with  the  U-tube  by  a  narrow  tube,  and 
immersed  up  to  the  neck  in  a  mixture  of  ice  and  salt.  After  the  acid  has  been 
condensed  and  dehydrated  in  the  U-tube,  the  cold  water  surrounding  it  is  with 
drawn  by  a  syphon,  and  replaced  by  water  at  a  temperature  between  85°  and 
90°,  whereby  the  anhydrous  acid  is  made  to  distil  over  into  the  small  bottle. 

Properties  of  the  Medicinal  Acid.    Diluted  hydrocyanic  acid,  of  the  proper 
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tnodicinal  stronf^th,  Is  a  transparent,  colourloHS,  volatile  liquid,  posseBsing  a  pe- 
culiar Hnit'll,  and  a  taste  at  first  coolinj?  and  afterwards  somewhat  irritating. 
It  imjjarts  a  slight  and  evanescent  red  colour  to  litmus.  If  it  reddens  litmus 
strongly  and  permanently,  the  fact  shows  the  presence  of  some  acid  impurity. 
It  is  not  reddened  by  the  iodo-cyanide  of  potassium  and  mercury.  The  non- 
action of  this  test  shows  the  absence  of  contanunating  acids,  which,  if  present, 
would  decompose  the  test,  and  give  rise  to  the  red  iodide  of  mercury.  It  is 
liable  to  undergo  decomposition  if  exposed  to  the  light,  but  is  easily  kept  in  a 
bottle  covered  with  black  paint  or  black  paper.  From  e.xperiments  carefully 
conducted  by  MM.  linssy  and  Huignet,  it  appears  that,  when  the  alteration  in 
the  acid  under  the  influence  of  light  has  begun,  it  will  afterward  go  on  very 
rapidly  in  the  dark;  and  that,  after  exposure  for  a  certain  time  to  the  light, 
though  no  alteration  may  be  apparent,  an  influence  has  nevertheless  l)een  exerted 
which  disposes  to  change,  and  promotes  decomposition  even  in  the  absence  of 
light.  Hence  the  necessity  of  immediately  enclosing  the  acid  in  bottles  from 
which  the  light  is  excluded.  (Journ.  de  Pharm.,  Dec.  1863,  p.  475.)*  Its  most 
usual  impurities  are  sulphuric  and  muriatic  acids;  the  former  of  which  may  bo 
detected  by  chloride  of  barium,  which  will  produce  a  precipitate  of  suli»hate  of 
baryta;  and  the  latter,  by  precipitating  with  nitrate  of  silver,  when  so  much  of 
the  precipitate  as  may  be  chloride  of  silver  will  bo  insoluble  in  boiling  nitric 
acid,  while  the  cyanide  of  silver  is  readily  soluble.  The  presence  of  these  acids, 
in  slight  amount,  is  injurious  only  by  rendering  uncertain  the  strength  of  the 
medicinal  acid,  as  ascertained  b}-^  its  saturating  power.  Indeed,  Mr.  Barry,  of 
London,  was  in  the  habit  of  adding  a  small  proportion  of  muriatic  acid  to  all 
his  medicinal  hydrocyanic  acid,  in  order  to  preserve  it.  But  the  presence  of  a 
mineral  acid  is  not  necessary  for  its  preservation;  for  Dr.  Christison  has  known 
the  medicinal  acid  from  ferrocyanide  of  potassium  to  keep  perfectly  well,  al- 
though nitrate  of  baryta  did  not  produce  the  slightest  muddiness.  If  lead  be 
present,  it  may  be  detected  by  hydrosulphuric  acid  gas,  which  will  cause  a 
blackish  precipitate.  Hydrocyanic  acid  is  incompatible  with  nitrate  of  silver, 
the  salts  of  iron  and  copper,  and  most  of  the  salts  of  mercury. 

Formerly  the  medicinal  acid  was  of  different  strengths,  as  ordered  by  the 
different  pharmaceutical  authorities;  but  happily  the  IT.  S.  and  Br.  Pharmaco- 
poeias conform  in  this  important  point.  At  one  time  its  strength  was  indicated 
by  its  specific  gravity,  which  is  lower  in  proportion  as  it  is  stronger;  but  this 
unprecise  mode  of  estimate  is  not  now  relied  on ;  and,  though  the  Br.  Pharma- 
copoeia gives  the  sp.  gr.  of  its  dilute  acid  at  0  997,  yet  both  it  and  that  of  the 
United  States  give  the  saturating  power  as  an  index  of  the  strength.  Accord- 
ing to  the  United  Slates  formula,  100  grains  of  the  acid  must  accurately  satu- 
rate 12  7  grains  of  nitrate  of  silver  dissolved  in  distilled  w^ater,  and  produce  a 
white  precipitate  (cyanide  of  silver),  which,  when  washed  and  dried,  at  a  tem- 
perature not  exceeding  212°,  shall  weigh  10  grains,  and  be  wholly  soluble  in 
boiling  nitric  acid.     The  Br.  Pharmacopoeia  directs  that  270  grains  of  it, 

*  Anhydrous  hydrocyanic  acid  sometimes  undergoes  an  apparently  spontaneous  molecu- 
lar change,  by  which  it  is  converted  into  &  bhick  solid  body,  supposed  to  ha  paracyanogen 
('2NC.^  or  N^CJjOr  its  compounds.  This  change  takes  plaCemore  slowly  in  watery  solutions 
of  the  acid,  wnich  are  converted  into  a  black  liquid ;  and  it  is  only  in  a  state  of  extreme 
dilution,  when,  for  example,  water  contains  not  more  than  one  per  cent,  of  the  acid,  that 
it  is  altogether  prevented.  It  sometimes  takes  place  in  the  officinal  diluted  acid ;  and  Prof. 
Procter  has  shown  us  a  bottle,  which  had  been  most  carefully  closed,  and  kept  excluded 
from  the  light,  and  in  which,  nevertheless,  the  acid  had  become  as  black  as  ink.  The  cause 
of  this  phenomenon  remained  long  unknown ;  but  recently  M.  E.  Millon  has  satisfied  him- 
self, by  experiment,  that  the  real  agency  is  the  presence  of  ammonia,  which  may  some- 
times operate  even  through  the  air.  (journ.de  Ph-arm.^i&nv.  1862,  p.  48.)  The  preservative 
influence  of  a  little  sulphuric  acid  in  the  diluted  hydrocyanic  acid  is  thus  explained ;  and 
it  is  not  impossible  that  the  greater  resistance  oftercd  to  the  change  by  the  preparation 
made  by  the  officinal  process,  in  which  .«ulphuric  acid  is  used,  than  by  the  others,  may  bo 
owing  to  the  influence  of  this  acid,  either  passing  over  with  its  vapour,  or  acting  on  the 
acid  vapour  before  it  leaves  the  retort.  An  important  practical  inference  from  all  this  is  the 
necessity  of  providing,  as  far  as  possible,  that  ammonia  should  in  no  manner  have  access 
to  the  acid,  during  or  after  its  preparation.  [Note  to  the  iuielfth  edition.) 
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when  treated  with  solution  of  soda  in  excess,  shall  require  the  addition  of 
1000  grain-measures  of  the  volumetric  solution  of  nitrate  of  silver,  before 
a  permanent  precipitate  begins  to  form.  To  explain  this  test  it  is  necessary 
to  notice  that  cyanide  of  silver,  though  itself  insoluble,  is  rendered  soluble 
by  combining  with  cyanide  of  sodium,  in  the  proportion  of  one  eq.  of  each. 
When,  therefore,  the  diluted  hydrocyanic  acid  is  converted,  by  the  addition  of 
soda,  into  cyanide  of  sodium,  no  permanent  precipitate  will  begin  to  appear, 
upon  the  addition  of  nitrate  of  silver,  until  more  than  sufficient  cyanide  of  silver 
is  produced  to  form  the  soluble  compound  referred  to,  which  happens  when 
one-half  of  the  cyanide  of  sodium  has  been  converted  into  cyanide  of  silver.  An 
acid  of  the  strength  indicated  by  either  of  these  methods,  contains  two  per  cent, 
of  anhydrous  acid.  The  test  of  entire  solubility  in  boiling  nitric  acid,  applied  to 
the  precipitate  obtained  by  nitrate  of  silver,  is  intended  to  verify  its  nature; 
for,  if  the  hydrocyanic  acid  contain  muriatic  acid,  part  of  this  precipitate  would 
be  chloride  of  silver,  not  soluble  in  the  boiling  acid.  Scheele's  medicinal  hydro- 
cyanic acid  contains  about  5  per  cent,  of  anhydrous  acid;  and,  therefoi'e,  two 
minims  of  it  are  equal  to  five  of  the  U.  S.  acid.  The  use  of  Scheele's  acid  should 
be  discouraged  as  unnecessary,  and  as  leading  to  dangerous  mistakes. 

MM.  Fordos  and  Gelis  have  proposed,  as  a  test  of  the  strength  of  the  com- 
pounds containing  cyanogen,  an  alcoholic  solution  of  iodine  of  known  strength ; 
as,  for  example,  three  grains  to  the  fluidounce.  The  test  solution  is  added,  drop 
by  drop,  to  the  cyanogen  compound,  until  a  permanent  yellowish  tinge  is  pro- 
duced. The  iodine  unites  with  the  cyanogen,  and  with  the  substance  in  com- 
bination with  the  cyanogen,  in  the  ratio  of  their  several  equivalents  ;  and  hence 
the  cyanogen  present  is  easily  calculated  from  the  proportion  of  iodine  expended 
in  uniting  with  it.  This  test  is  commended  for  its  accuracy  by  Mr.  James 
Roberton,  of  Manchester.  (See  Am.  Joxirn.  of  Pharm.,  Nov.  1853,  p.  551.) 

Properties  of  the  Anhydrous  Acid.  Hydrocyanic  acid,  perfectly  free  from 
water,  is  a  colourless,  transparent,  inflammable  liquid,  of  extreme  volatility,  boil- 
ing at  80°,  and  congealing  at  5°.  Its  sp.  gr.  as  a  liquid  is  06969,  at  the  tem- 
perature of  64° ;  and  as  a  vapour  0  9423.  Its  taste  is  at  first  cooling,  then  burn- 
ing, with  an  after-taste  in  the  throat  like  that  of  bitter  almonds ;  but,  from  its 
extremely  poisonous  nature,  it  must  be  tasted  with  the  utmost  caution.  Its 
odour  is  so  strong  as  to  produce  immediate  headache  and  giddiness;  and  its 
vapour  so  deleterious  that  the  smallest  portion  of  it  cannot  be  inhaled  without  the 
greatest  danger.  Both  water  and  alcohol  dissolve  it  readily.  It  is  much  more 
prone  to  undergo  decomposition  than  the  dilute  acid.  In  the  course  of  a  few  hours, 
it  sometimes  begins  to  assume  a  reddish-brown  colour,  which  becomes  gradually 
deeper,  till  at  length  the  acid  is  converted  into  a  black  liquid,  which  exhales  a 
strong  smell  of  ammonia.  It  is  a  very  weak  acid  in  its  chemical  relations,  and 
reddens  litmus  but  slightly.  It  does  not  form  solid  compounds  with  metallic 
oxides,  but  a  cyanide  of  the  metal,  the  elements  of  water  being  exhaled.  Ac- 
cording to  Sobero,  hydrocyanic  acid  is  generated,  in  sensible  quantities,  by  the 
action  of  weak  nitric  acid  on  the  volatile  oils  and  resins.  It  has  also  been 
formed  by  the  slow  action  of  carbonate  of  potassa  on  tincture  of  hyoscyamus, 
given  together  as  a  medicine.  (Dr.  J.  T.  Plummer,  of  Indiana,  Am.  Journ.  of 
Pharm.,  xxv.  513.)  Though  a  product  of  art,  it  exists  in  some  plants,  and  is 
generated  by  reaction  between  the  constituents  of  many  vegetable  products 
upon  contact  with  water.  (See  Amygdala  Amara.) 

Composition,  &c.  Hydrocyanic  acid  consists  of  one  eq.  of  cyanogen  26,  and 
one  of  hydrogen  1  =  27;  or,  in  volumes,  of  one  volume  of  cyanogen  and  one  of 
hydrogen  without  condensation,  its  formula  being  HNC^  or  HCy.  Cyanogen 
(Cy)  is  a  colourless  gas,  of  a  strong  and  penetrating  smell,  inflammable,  and 
burning  with  a  beautiful  bluish-purple  flame.  Its  sp.  gr.  is  1*8 157.  It  was  dis- 
covered in  1815  by  Gay-Lussac,  who  viewed  it  as  a  compound  radical,  which, 
when  acidified  by  hydrogen,  becomes  hydrocyanic  acid.  It  consists  of  two  eqs.  of 
carbon  12,  and  one  of  nitrogen  14  =  26;  or,  in  volumes,  of  two  volumes  of  carbon 
vapour  and  one  of  nitrogen, condensed  into  one  volume.  The  ultimate  constituents 
of  the  acid  are,  therefore,  two  eqs.  of  carbon,one  of  nitrogen,  and  one  of  hydrogen. 
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Hydrocyatuc  acid,  in  a  dilute  state,  was  discovered  ia  17S0  l)y  Sebeole,  who 
correctly  stated  its  elements  to  be  carlion,  nitrogen,  and  hydro|;f«!M  ;  but  the  pe- 
culiar way  in  which  they  are  combined  was  (irst  pointed  out  by  Uay-Lussac,  by 
whom  also  the  anhydrous  acid  was  tirst  obtained. 

Medical  and  Toxit-al  Properties.  Hydrocyanic  acid  is  one  of  the  most  deadly 
poisons  known, proving,  in  many  cases,  almost  instantaneously  fatal.  Accordinif 
to  Dr.  Christison.  a  ji^rain  and  a  half  «)f  the  anhydrous  acid  is  capable  of  pro- 
ducing death  in  the  human  subject.  One  or  two  drojis  of  the  pure  acid  are  suffi- 
cient to  kill  a  vigorous  dog  in  a  few  seconds.  The  post-mortem  appearances  are 
gli.stening  and  staring  expression  of  the  eyes  ;  gorged  state  of  the  venous  system 
with  fluid,  dark,  or  bluish-black  blood,  especially  of  the  veins  of  the  brain  and 
spinal  marrow ;  and  sometimes  redness  of  the  internal  coat  of  the  stomach.  The 
lungs  are  sometimes  natural,  at  other  times  turgid  with  blood.  It  is  not  true,  or 
rarely  true,  that  the  muscles  are  insensible  to  the  galvanic  current.  Notwith- 
standing the  tremendous  energy  of  this  acid  as  a  poison,  it  has  been  ventured 
upon  in  a  dilute  state  as  a  sedative,  anodyne,  and  antispasmodic.  Though  occa- 
sionally employed  as  a  remedy  prior  to  181 7,  yet  it  did  not  attract  much  atten- 
tion until  that  year,  when  Magondio  published  his  observations  on  it8u.se  in  di.s- 
ea.ses  of  the  chest,  and  recommended  it  to  the  profession.  When  given  in  medi- 
cinal doses  gradually  increased,  it  produces  the  following  symptoms  in  ditferenc 
eases ;  peculiar  bitter  taste ;  increased  secretion  of  saliva ;  irritation  of  the 
throat ;  nau.sea ;  disordered  respiration ;  pain  in  the  head  ;  giddiness ;  faintness ; 
obscure  vision;  and  tendency  to  sleep.  It  appears  to  have  a  special  action  on 
the  larynx  and  trachea.  {Dr.  Cogswell.)  The  pulse  is  sometimes  quickened,  at 
other  times  reduced  in  frequency.  Occasionally  salivation  and  ulceration  of  the 
mouth  are  produced.  It  has  been  extensively  u.sed  in  complaints  of  the  respira- 
tory organs,  and  is  supposed  to  exert  a  control  over  pulmonary  inflammation, 
after  the  excitement  has  been  diminished  by  blood-letting ;  and  there  is  no  doubt 
that,  in  some  instances,  it  has  proved  beneficial  under  such  circumstances.  Dr. 
Joseph  Johnson,  of  Charleston,  S.  C,  found  it  useful  in  pneumonia.  In  phthisis 
it  may  be  resorted  to  with  advantage  as  a  palliative  for  the  cough.  In  various 
other  affections  of  the  chest,  attended  with  dyspnoea  or  cough,  such  as  asthma, 
hooping-cough,  and  chronic  catarrh,  it  has  often  been  decidedly  beneficial,  by 
allaying  irritation  or  relaxing  spasm.  In  hypertrophy  of  the  heart  and  aneurism 
of  the  aorta,  it  has  also  been  used  with  benefit.  In  certain  affections  of  the  stom- 
ach, characterized  by  pain  and  spasm,  and  sometimes  attended  with  vomiting, 
but  unconnected  with  inflammation,  and  in  similar  painful  affections  of  the 
bowel.s,  it  has  proved  beneficial  in  the  hands  of  several  practitioners.  It  has 
also  been  administered  as  an  anodyne  in  several  painful  affections,  as  cancer, 
tie  douloureux,  &c.,  but  with  doubtful  advantage.  In  mania,  it  is  often  useful 
in  the  paroxysmal  excitement  characteristic  of  that  disease,  and  occasionally 
has  been  thought  to  contribute  to  a  cure  by  its  permanent  action.  (Ani\.  de 
T/Urap.,  1865,  p.  111.)  Sometimes  it  is  used  externally,  diluted  with  water, 
as  a  wash  in  cutaneous  diseases.  The  late  Dr.  A.  T.  Thomson  insisted  par- 
ticularly on  its  efficacy  in  allaying  the  itching  of  impetiginous  affections. 

The  dose  of  the  diluted  hydrocyanic  acid  is  from  two  to  six  drops,  dissolved 
in  distilled  water,  or  mixed  with  gum-water  or  syrup.  It  should  be  administered 
with  the  greatest  caution,  on  account  of  its  minute  do.se,  and  variable  strength 
as  found  in  the  shops.  The  proper  plan,  therefore,  is  to  begin  with  a  small  dose, 
two  drops  for  example,  and  gradually  to  increase  the  quantity  until  some  ob- 
vious impression  is  produced.  If  giddiness,  weight  at  the  top  of  the  head,  sense 
of  tightness  at  the  stomach,  or  faintness  come  on,  its  use  should  be  discontinued. 
In  all  cases  in  which  a  fresh  portion  of  medicine  is  used,  the  dose  should  be 
lowered  to  the  minimum  quantity,  lest  the  new  sample  should  prove  stronger 
than  that  previously  employed.  When  resorted  to  as  a  lotion,  from  thirty 
minims  to  a  fluidrachm  may  be  dissolved  in  a  fluidounce  of  distilled  water. 

Toxicology.  Hydrocyanic  acid  is  so  rapidly  fatal  as  a  poison  that  physicians 
have  seldom  an  opportunity  to  treat  its  effects.    When  not  immediately  fatal, 
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the  symptoms  produced  are  sudden  loss  of  sense,  trismus,  difficult  and  rattling 
respiration,  coldness  of  the  extremities,  smell  of  the  acid  proceeding-  from  tiie 
mouth,  though  this  is  sometimes  absent,  smallness  of  the  pulse,  swelling  of  the 
neck,  dilatation,  immobility,  and  sometimes  contraction  of  the  pupils,  convul- 
sions, &c.  The  antidotes  and  remedies,  most  to  be  relied  on,  are  chlorine,  am- 
monia, cold  affusion,  and  artificial  respiration.  Chlorine  in  the  form  of  chlorine 
water,  or  weak  solutions  of  chlorinated  lime  or  soda,  may  be  exhibited  internally, 
or  applied  externally.  When  chlorine  is  not  at  hand,  water  of  ammonia,  largely 
diluted,  may  be  given,  and  the  vapour  arising  from  it  cautiously  inhaled.  A 
case  is  related,  in  the  Dublin  Med.  Journal  for  Nov.  1835,  of  poisoning  by  this 
acid,  in  which  the  diluted  aromatic  spirit  of  ammonia  applied  to  the  mouth,  and 
the  solid  carbonate  assiduously  held  to  the  nostrils,  produced  speedy  and  bene- 
ficial efiFects.  Cold  affusion  was  first  proposed  in  1828  by  Herbst,  of  Gottingen, 
and  its  utility  was  subsequently  confirmed  by  Orfila.  Its  efficacy  is  strongly 
supported  by  experiments  performed  in  1839  by  Dr.  Robinson  and  M.  Lonyet, 
who  quickly  resuscitated  rabbits,  apparently  dead  from  hydrocyanic  acid,  by 
pouring  on  their  head  and  spine  a  stream  of  water,  artificially  refrigerated.  In 
a  case  of  poisoning,  reported  by  Dr.  Christison  in  1850,  the  patient  recovered 
under  a  stream  of  cold  water,  poured  upon  the  head  from  a  moderate  height.  lu 
another  case,  reported  in  the  Lancet  in  1854,  in  which  the  largest  recorded  quan- 
tity was  taken  to  be  followed  by  recovery  (24  grains  of  anhydrous  acid),  the 
cold  water  douche  was  the  principal  remedy.  (See  Am.  Journ.  of  Med.  Sci., 
July,  1854,  p.  276.)  Messrs.  T.  &  H.  Smith,  of  Edinburgh,  have  recommended, 
as  an  antidote  for  the  medicinal  acid,  a  mixture  of  the  sulphates  of  the  protoxide 
and  sesquioxide  of  iron,  swallowed  after  a  solution  of  carbonate  of  potassa.  So 
soon  as  the  antidote  comes  in  contact  with  hydrocyanic  acid,  sulphate  of  potassa 
is  formed,  and  the  poison  is  converted  into  Prussian  blue.  It  may  be  prepared 
extemporaneously,  by  adding  ten  grains  of  sulphate  of  protoxide  of  iron,  and  a 
drachm  of  the  tincture  of  chloride  of  iron,  to  a  fluidounce  of  water  contained  in 
one  vial,  and  twenty  grains  of  carbonate  of  potassa  to  a  fluidounce  of  water  iu 
another  vial.  The  patient  is  made  to  swallow  the  solution  of  carbonate  of  po- 
tassa, and  immediately  afterwards  the  mixed  ferruginous  solution.  This  quan- 
tity is  estimated  to  be  sufficient  to  render  insoluble  nearly  two  grains  of  the 
anhydrous  acid.*  In  one  instance  this  antidote  is  said  to  have  proved  effectual. 
(Fharm.  Journ.  and  Trans.,  Oct.  1865,  p.  139.)  Atropia  has  been  proposed  as 
a  counter-poison,  on  the  grounds  of  its  physiological  action,  and  of  experiments 
made  with  it  on  the  lower  animals.  M.  W.  Preyer  has  injected  sulphate  of 
atropia  beneath  the  skin  in  rabbits  and  guinea-pigs  to  which  hydrocyanic  acid 
had  been  applied  in  the  same  way,  and  ascertained  from  the  result  that,  if  ad- 
ministered pretty  quickly  after  the  injection  of  the  poison,  it  will  prove  an  un- 
failing antidote.  (See  Am.  Journ.  of  3Ied.  Sci.,  Oct.  18'i8,  p.  5T7.) 

Tests.  After  death  from  suspected  poison,  it  is  sometimes  necessary  to  ascer- 
tain whether  the  event  was  caused  by  this  acid.  At  a  period  long  after  death, 
it  would  be  needless  to  search  for  so  volatile  a  poison  ;  but  it  has  been  recog- 
nised three  weeks  after  death,  in  a  case  reported  by  M.  Brame,  in  which  about 
six  drachms  of  acid,  containing  between  8  and  9  per  cent,  of  anhydrous  acid,  had 

*  In  a  subsequent  communication  the  Messrs.  Smith  recommend  the  following  propor- 
tions. Mix  of  solution  of  perchlorideof  iron  (i??-.^  37  minims,  crystallized  protosulphate  of 
iron,  as  pure  as  possible,  25  grains,  and  about  half  a  fluidounce  of  water.  Dissolve  77  grains 
of  crystallized  carbonate  of  soda  in  the  same  measure  of  water.  These  quantities  will  neu- 
tralize between  150  and  200  minims  of  medicinal  hydrocyanic  acid.  [Pharm.  Journ.  and 
Trans.,  Oct.  1865,  p.  147.)  Still  more  recently  the  authors  propose  to  substitute  magnesia 
for  carbonate  of  soda,  as  better  fitted  to  neutralize  any  considerable  quantity  of  gastric 
acid  that  might  be  present.  The  following  is  the  formula  now  recommended.  Prom  one 
to  two  drachms  of  magnesia,  made  into  a  smooth  cream  with  water,  is  to  be  first  admin- 
istered, and  then  16  minim?  of  solution  of  perchloride  of  iron  (B?'.)  and  12J  grains  of 
green  vitriol  dissolved  together  in  water.  These  quantities  are  calculated  for  100  minims 
of  medicinal  hydrocyanic  acid.  Should  more  than  this  be  supposed  to  have  been  taken,  the 
ferruginous  ingredients  must  be  increased  in  proportion,  but  not  the  magnesia,  {/'^ui 
Nov.  1865,  p.  276.) — Note  to  the  thirteenth  edition. 
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been  swallowed.  The  best  toHt  is  that  proposed  by  Liebi;^  in  1847,  consbting 
iu  the  chanj^y  of  the  hydrocyanic  acid  into  hydrosulphocyanate  of  aiiiiiionia, 
which  salt  ia  then  tested  with  a  sesquioxide  yalt  of  iron.  Two  drops  of  the  acid, 
80  dilute  as  not  to  affurd  the  least  blue  tint  with  the  salts  of  iron,  upon  lx)in|^ 
mixed  with  a  drop  of  bihydrosulphate  of  ammonia,  and  heated  upon  a  watch- 
glass  until  the  mixture  is  colourless,  yields  a  solution  of  hydrosufphocyanat«  of 
ammonia,  which  l)ocomes  of  a  deep  blood-red  colour  upon  the  addition  of  the 
sulphate  of  sesquioxide  of  iron,  in  consequence  of  the  formation  of  the  sulpho- 
cyanide  of  iron.  (Chem  Gaz  ,  April  1, 1847  ;  from  Liebig's  Annalen.)  This  test 
is  praised  by  Mr.  A.  S.  Taylor,  who  found  it  to  act  characteristically  on  two 
grains  of  dilute  hydrocyanic  acid,  containing  only  l-3930th  of  a  grain  of  an- 
hydrous acid.  To  render  the  test  thus  delicate,  Mr.  Taylor  deems  it  necessary 
to  evaporate  the  liquid  gently  to  dryness,  after  the  addition  of  the  bihydrosul- 
phate of  ammonia,  in  order  to  bring  the  hydrosulphocyanate  to  the  solid  state 
before  adding  the  iron  test,  a  fractional  part  of  a  drop  of  which  will  commonly 
suffice  to  produce  the  characteristic  colour.  Should  the  acid  be  mixed  with 
organic  matters,  Mr.  Taylor  proposes  a  modification  of  Liebig's  test  as  follows. 
Place  it  in  a  watch-glass,  and  invert  over  it  another,  holding  in  the  centre  a 
drop  of  bihydrosulphate  of  ammonia.  In  from  half  a  minute  to  ten  minutes, 
without  heat,  the  bihydrosulphate  will  be  converted  into  the  hydrosulphocya- 
nate of  ammonia;  and,  upon  removing  the  upper  glass,  and  evaporating  its  con- 
tents to  dryness,  the  iron  test  will  produce  the  blood-red  colour.  MM.  0.  Henry 
and  E.  Humbert  have  proposed,  as  a  test  of  hydrocyanic  acid,  first  to  con- 
vert it  into  cyanide  of  silver  by  distilling  the  suspected  matters  into  a  dilute  so- 
lution of  nitrate  of  silver,  and  then  to  decompose  the  cyanide  by  iodine,  so  as  to 
form  iodide  of  cyanogen.  The  dried  cyanide  is  added  to  half  its  estimated  weight 
of  pure  iodine,  contained  in  a  test  tube.  Upon  the  application  of  a  gentle  heat, 
iodide  of  cyanogen  is  formed,  and  characteristic  crystals  of  it  are  deposited  on 
the  cool  surface  of  the  tube.  (Journ.  de  Pharm.,  Mars,  1857,  p.  173.) 

An  extremely  sensitive  test  of  hydrocyanic  acid,  in  the  state  of  vapour,  has 
,  recently  been  offered  by  Schonbein.  It  consists  of  white  filtering  paper  imbued 
with  the  resin  of  guaiacum,  by  dipping  it  >n  a  solution  of  3  parts  of  the  resin 
in  150  of  alcohol,  and  then  dried,  and  at  the  moment  of  use  moistened  with  a 
solution  of  sulphate  of  copper  containing  1  part  in  500  of  water.  If  now  brought 
into  contact  with  hydrocyanic  acid,  whether  dissolved  in  water  or  diffused  in 
the  air  in  the  form  of  vapour,  it  instantly  becomes  blue.  According  to  Schon- 
bein, it  will  change  colour  in  air  containing  only  a  forty  millionth  of  hydro- 
cyanic acid.  (See  Am.  Journ.  of  Pharm.,  March,  1869,  p.  174.) 

Off.  Prep.  Vapor  Acidi  Hydrocyanici,  Br.  B. 

ACIDUM  MURIATICUM  DILUTUM.  U.S.  Acidum  Hydrochlo- 
RicuM  DiLUTUM.  Br.   Diluted  Muriatic  Acid.   Dilute  Hydrochloric  Acid. 

"  Take  of  Muriatic  Acid  four  iroyounces ;  Distilled  Water  a  sufficient  quan- 
tity. Mix  the  Acid,  in  a  glass  vessel,  with  sufficient  Distilled  Water  to  make  the 
Diluted  Acid  measure  a  pint.  The  sp.  gr.  is  1*038."  U.S. 

"  Take  of  Hydrochloric  Acid  eight  Jtuidouncen  [Imperial  measure] ;  Distilled 
Water  a  sufficiency.  Dilute  the  Acid  with  16  ounces  [avoird.]  of  the  water; 
then  add  more  water,  so  that,  at  a  temperature  of  60°,  it  shall  measure  26^  fluid- 
ounces  [Imp.  meas.].  Or,  as  follows:  Take  of  Hydrochloric  Acid  3060  grains; 
Distilled  Water  a  sufficiency.  Weigh  the  Acid  in  a  glass  flask,  the  capacity  of 
which,  to  a  mark  on  the  neck,  is  one  pint  [Imp.  meas.] ;  then  add  Distilled 
Water  until  the  mixture,  at  60°  temperature,  after  it  has  been  shaken,  measures 
a  pint  [Imp.  meas.]."  Br. 

The  existing  U.  S.  formula  differs  from  that  of  1850  in  substituting  four  troy- 
ounces  for  four  fluidounces.  In  both,  the  resulting  diluted  acid  measures  a  pint. 
The  present  is  somewhat  weaker  than  the  former  diluted  acid,  having  the  sp.  gr. 
r038,  while  that  of  1850  was  1046;  but  the  difference  is  of  no  practical  import- 
ance as  regards  the  dose,  the  diminution  in  strength  amounting  only  to  aboat 
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one-eleventh  of  the  whole.  We  doubt,  however,  the  expediency  of  changing  mea- 
sures for  weights  in  preparing  the  diluted  acids;  for,  though  the  latter  method 
may  be  practically  somewhat  more  accurate,  the  former  is  more  convenient,  espe- 
cially for  the  large  body  of  physicians  practising  in  the  country,  who  are  not 
generally  so  well  provided  as  the  regular  pharmaceutists  with  all  requisite  im- 
plements. The  British  preparation  is  stronger  even  than  ours  of  1850,  having 
the  sp.  gr.  1-052.  "345  grains  by  weight  (6  fluidrachms)  require  for  neutralisa- 
tion 1000  grain-measures  of  the  volumetric  solution  of  soda,  corresponding 
to  1058  per  cent,  of  real  acid.  Six  fluidrachms  [Imperial]  contain  one  eq.  or 
36'5  grains  of  hydrochloric  acid  HCl."  Br.  The  extreme  precision  of  the 
British  formula,  though  no  doubt  useful  when  the  diluted  acid  is  used  as  a 
test,  is  quite  unnecessary  in  a  therapeutical  point  of  view. 

The  medical  properties  and  applications  of  muriatic  acid  have  been  detailed 
in  Part  I.,  under  the  head  o(  Aciduvi  Muriaticum.  The  dose  of  the  diluted 
acid  is  from  twenty  minims  or  drops  to  a  fluidrachm,  and  may  be  taken  in  water 
or  other  convenient  vehicle,  sweetened  or  not  as  may  be  deemed  expedient. 

Fharm.  Uses.  In  preparing  Ferri  et  Quiniae  Citras,  Br. 

Off".  Prep.  Liquor  Morphias  Hydrochloratis,  Br.;  Liquor  Strychniae,  Br.; 
Morphias  Hydrochloras,  Br.  B. 

ACIDUM  NITRICUM  DILIJTUM.  U.S.,  Br.  Diluted  Nitric  Add. 

"  Take  of  Nitric  Acid  [sp.  gr.  1  -42]  three  troyounces ;  Distilled  Water  a  suf- 
ficient quantity.  Mix  the  Acid,  in  a  glass  vessel,  with  sufficient  Distilled  Water 
to  make  the  Diluted  Acid  measure  a  pint.  The  sp.  gr.  of  Diluted  Nitric  Acid 
is  1-068."  U.S. 

"  Take  of  Nitric  Acid  six  fiuidounces  [Imperial  measure],  Distilled  Water  a 
sufficiency.  Dilute  the  Acid  with  24  fiuidounces  [Imp.  meas.]  of  the  Water ; 
then  add  more  water,  so  that  at  a  temperature  of  60°  it  shall  measure  31  fluid- 
ounces  [Imp.  meas.].    Or  as  follows; 

"  Take  of  Nitric  Acid  2400  grains,  Distilled  Water  a  sufficiency.  Weigh 
the  Acid  in  a  glass  flask,  the  capacity  of  which,  to  a  mark  on  the  neck,  is  one 
pint  [Imp.  meas.] ;  then  add  Distilled  Water  until  the  mixture,  at  60°  tem- 
perature, after  it  has  been  shaken,  measures  a  pint."  Br. 

The  U.  S.  acid,  as  now  directed,  varies  little  from  the  former  officinal  acid, 
M'^hich  was  made  by  mixing  a  fluidounce  of  the  officinal  nitric  acid  with  six 
fiuidounces  of  distilled  water,  and  had  the  sp.  gr.  1-07 ;  while  the  present  pre- 
paration contains  three  troyounces  in  a  pint  of  the  diluted  acid,  and  has  the 
sp.gr.  1-068;  being  only  about  one-thirty-eighth  weaker,  which  is  a  difi'er- 
ence  of  no  practical  importance.  This  cannot  be  said  of  the  new  British  di- 
luted acid,  which  is  considerably  stronger  than  our  own  in  the  same  measure, 
or  even  than  the  strongest  diluted  acid  of  the  former  Pharmacopoeias.  The 
British  preparation  has  the  sp.  gr.  1-101;  and  "361  grains  by  weight  (six 
fiuidrachms)  require  for  neutralisation  1000  grain-measures  of  the  volumetric 
solution  of  soda,  corresponding  to  14-95  per  cent,  of  anhydrous  nitric  acid.  Six 
fluidrachms  [Imp.  meas.],  therefore,  correspond  to  54  grains  of  the  anhydrous 
acid  (one  eq.  of  NO.)."  Br. 

In  making  the  U.  S.  diluted  acid,  the  apothecary  should  be  careful  to  use 
acid  of  the  sp.  gr.  1-42;  or,  if  the  acid  used  is  weaker  than  this,  to  add  pro- 
portionally less  water ;  otherwise  the  diluted  acid  would  be  weaker  than  it  is 
directed  to  be  in  the  Pharmacopoeia. 

The  medicinal  properties  of  the  diluted  acid  are  the  same  as  those  of  the 
strong  acid.  (8ee  Acidum  Nitricum.)  The  dose  of  the  U.  S.  diluted  acid  is 
from  twenty  to  forty  drops  or  minims,  that  of  the  British,  from  fifteen  to  thirty, 
three  times  a  day,  sufficiently  reduced  with  water  at  the  time  of  taking  it.      B. 

ACIDUM  NITROMURIATICUM.  U.S.  NUromuriatic Acid. 

"Take  of  Nitric  Acid  [sp, gr.  1-42]  three  troyounces;  Muriatic  Acid  five 
troyounces.  Mix  the  Acids  in  a  glass  vessel,  and,  when  eff'ervescence  has  ceased, 
keep  the  product  in  a  well-stopped  bottle,  in  a  cool  place,  protected  from  the 
light."  U.  S. 
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In  the  old  formula  four  fluidounces  of  nitric  acid  were  mixed  with  eight  fluid- 
ounccH  of  muriatic  acid,  or  iu  the  proportion  of  ono  to  two  by  measure.  The 
diifert'ueu  l)etween  thu  old  and  new  acid  iH  inKignificant,  the  muriatic  acid  lie- 
in}?,  according?  to  the  calculation  of  Mr.  A.  B.  Taylor,  ono-forty-ninth  increased. 
{Am.  Jouni.  of  Pharm.,  Sept.  1863,  p.  410.) 

Nitromuriatic  acid  is  the  aqua  regia  of  the  earlier  chemists,  so  called  from  its 
property  of  dissolvinj?  gold.  Nitric  and  muriatic  acids,  when  mixed  together, 
nuituaiiy  decomi>ose  each  other.  According  to  the  researches  of  Gay-Lussac 
(June,  1848),  the  reaction  gives  rise  to  two  conipoundtJ,  in  variable  proportions, 
of  nitric  oxide  and  chlorine  (NO,CI,  and  N0,01),  mixed  with  free  chlorine ;  the 
former  being  analogous  in  constitution  to  hyponitric,  the  latter  to  nitrous  acid. 
The  power,  however,  of  nitromuriatic  acid  to  dissolve  gold,  and  similar  metals 
having  a  weak  allinity  for  o.\ygen,  is  owing  exclusively  to  the  free  chlorine 
present,  and  is  iu  no  wise  dependent  on  the  compounds  above  referred  to,  which 
remain  entirely  passive  during  the  solution  of  the  metal.  (Journ.  de  I'karm., 
Aout,  1848.)  Adopting  the  views  of  Gay-Lussac,  the  proportion  of  the  acids 
for  total  mutual  decomposition  would  bo  two  eqs.  of  nitric  and  six  of  nmriatic 
acid ;  and  the  products  would  be  the  two  compounds  of  nitric  oxide  and  chlorine, 
free  chlorine,  and  water.  Assuming  this  proportion,  it  follows  that  a  large  excess 
of  nitric  acid  is  employed  in  the  U.  S.  formula.  According  to  the  same  views,  the 
l)roportion  of  free  chlorine  must  be  variable,  dependent  upon  the  relative  propor- 
tion of  the  nitric  oxide  compounds  to  each  other.  For  every  eq.  of  NOjCI^  formed, 
one  eq.  of  chlorine  will  be  set  free  ;  while  for  every  eq.  of  NO^CI,  two  eqs.  of 
chlorine  will  be  evolved.  The  precise  circumstances  that  determine  the  simul- 
taneous formation  of  the  two  nitric  oxide  compounds,  and  their  constantly  vary- 
ing proportion  to  each  other,  have  not  been  pointed  out  by  Gay-Lussac  in  the 
paper  above  referred  to.  When  nitromuriatic  acid  is  made  from  strong  acids, 
there  is  always  a  loss  of  the  nitric  oxide  compounds  and  of  free  chlorine  by 
effervescence,  in  consequence  of  the  acids  not  containing  sufficient  water  to  hold 
the  gaseous  products  in  solution.  Hence  the  substitution,  in  the  U.  S.  Pharma- 
copoeia of  1850,  of  nitric  acid  of  142  for  the  acid  of  15  was  an  improvement. 

Properties.  Nitromuriatic  acid  has  a  golden-yellow  colour,  and  the  odour  of 
chlorine.  It  possesses  the  power  of  dissolving  gold  and  platinum.  It  should 
be  kept  in  a  cool  dark  place,  on  account  of  its  liability  to  lose  chlorine  by  heat, 
and  to  have  it  converted,  by  the  action  of  light,  into  muriatic  acid,  through  the 
decomposition  of  water.  On  account  of  its  tendency  to  decomposition,  it  should 
not  be  made  in  large  quantities,  nor  be  very  long  kept  by  the  apothecary ;  and 
care  should  be  taken  not  to  transfer  it  to  the  bottle  in  which  it  is  to  be  dis- 
pensed, until  effervescence  has  ceased,  lest  the  pressure  within  should  drive  out 
the  stopper.  Nitric  and  muriatic  acids,  as  found  iu  the  shops,  are  sometimes  so 
weak  that  when  mi.xed  they  will  not  readily  act  on  gold-leaf.  In  this  case,  their 
solvent  power  may  be  rendered  effective  by  the  addition  of  a  little  sulphuric  acid, 
which,  by  its  superior  affinity  for  water,  concentrates  the  other  acids,  and  causes 
immediate  action.* 

Medical  Properties  and  Uses.  Nitromuriatic  acid  was  brought  to  the  notice  of 
the  profession,  in  consequence  of  the  favourable  report  of  its  efficacy  as  an  exter- 
nal remedy  in  hepatitis,  made  by  Dr.  Scott,formerly  of  Bombay.  When  thus  em- 
ployed, it  produces  a  tingling  sensation  of  the  skin,  thirst,  a  peculiar  taste  in  the 
mouth,  and  occasional  soreness  of  the  gums  and  plentiful  ptyalism ;  and  at  the 
same  time  stimulates  the  liver,  as  is  evinced  by  an  increased  flow  of  bile.  It  is 
used  either  by  sponging,  or  in  the  form  of  a  local  or  general  bath.  When  applied 
by  sponging,  the  acid  is  first  diluted  so  as  to  have  the  sourness  of  strong  vinegar. 
When  used  as  a  foot-bath,  three  gallons  of  water,  contained  in  a  deep  narrow 
wooden  tub,  may  be  acidulated  with  six  fluidounces  of  the  acid.  In  this  the  feet 
and  legs  are  to  be  immersed  for  twenty  minutes  or  half  an  hour.  The  bath  may 
be  employed  at  first  daily,  and  afterwards  twice  or  thrice  a  week;  and  the 

*  In  relation  to  nitromuriatic  acid,  see  a  paper  in  the  third  volume  of  the  Journal  of 
the  Philadelphia  College  of  Pharmacy,  by  Mr.  Daniel  B.  Smith,  of  this  city. 
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sponging  may  be  used  at  the  same  time.  The  bath  is  said  to  be  effective  in  pro- 
moting the  passage  of  biliary  calculi.  The  solution,  prepared  for  a  bath  as 
above  mentioned,  may  be  used  for  a  week,  adding  to  it  daily  a  pint  of  water, 
acidulated  with  two  fluidrachms  of  the  acid,  to  make  up  for  the  waste  by  eva- 
poration. The  bath  should  have  a  temperature  of  about  97°,  which  may  be  at- 
tained by  heating  part  of  the  acid  solution,  and  throwing  it  back  into  the  remain- 
der. For  some  good  directions  for  the  preparation  and  use  of  the  uitromuriatic 
acid  bath,  by  Mr.  Ranald  Martin,  the  reader  is  referred  to  the  Fharmaceutical 
Journal  for  July,  1851,  p.  38. 

Nitromuriatic  acid  is  much  used  internally, and  is  an  excellent  remedy  in  chro- 
nic hepatic  affections,  and  in  oxaluria.  It  is  sometimes  given  also  in  syphilitic 
diseases.  The  dose  is  three  or  four  drops,  largely  diluted  with  water.         B. 

ACIDUM  NITROMURIATICUM  DILUTUM.  U.S.  Acidxjm  N"!- 
TRO-HYDROCHLORicuM  DiLUTUM.  Br.  Diluted  Nitromuriaiic  Add.  Di- 
lute Nitro-hydrocMoric  Add. 

"Talte  of  Nitric  Acid  a  iroyounce  and  a  half;  Muriatic  Acid  two  troyounces 
and  a  half;  Distilled  Water  a  sufficient  quantity.  Mix  the  Acids  in  a  well- 
stopped  bottle,  having  the  capacity  of  a  pint.  Shake  them  together  occasionally 
during  twenty-four  hours,  and  then  add  sufficient  Distilled  Water  to  make  the 
Diluted  Acid  measure  a  pint.  Lastly,  keep  it  in  a  cool  place,  protected  from 
the  light."  U.S. 

"  Take  of  Nitric  Acid  three  fuidounces ;  Hydrochloric  Acid  four  fl.uid- 
ounces  [Imperial  measure];  Distilled  Water  twenty -five  fluidounces[\mT^. 
meas.].  Mix  the  Acids,  and  allow  them  to  remain  for  twenty-four  hours  in  a 
bottle,  the  mouth  of  which  is  partially  closed,  then  add  the  Water  in  successive 
portions,  shaking  the  bottle  after  each  addition,  and  preserve  the  mixture  in 
a  stoppered  bottle.  Sp.gr.  TOH.  Six  fluidrachms  [Imp.  meas.]  (3524  grains 
by  weight)  require  for  neutralisation  920  grain-measures  of  the  volumetric 
solution  of  soda.'"  Br. 

This  is  a  new  officinal  in  both  Pharmacopoeias,  having  been  adopted  in  the 
British  as  a  substitute  for  the  stronger  acid  of  the  former  Dublin  Pharmaco- 
poeia.  The  strength  of  the  U.  S.  and  Br.  diluted  acids  is  about  the  same. 

In  the  first  Br.  Pharmacopoeia  the  two  strong  acids  were  diluted  with  water 
before  being  allowed  to  react  on  each  other.  To  this  process,  as  stated  in  the 
preceding  edition  of  the  Dispensatory,  that  of  the  U.  S.  Pharmacopoeia  was 
decidedly  preferable.  In  this,  the  acids,  being  mixed  in  their  concentrated 
state,  react  on  each  other,  producing  changes  with  which  the  peculiar  thera- 
peutic virtues  of  nitromuriatic  acid  are  essentially  connected.  In  the  British 
process  (1864),  the  acids  were  so  much  diluted  as  to  interfere  with  their  mutual 
reaction,  and  the  result  was  little  more  than  a  mere  mixture  of  nitric  and  mu- 
riatic acids,  with  their  joint  virtues,  but  destitute  of  the  peculiar  properties 
which  give  to  the  nitromuriatic  acid  any  special  importance.  The  strong  acids 
should  first  be  mixed,  and  allowed  some  time  for  mutual  reaction,  before  being 
diluted.  After  reaction  has  sufficiently  taken  place,  there  is  an  advantage  in 
diluting  the  acid,  as  the  evolved  products  are  better  retained  by  the  larger 
amount  of  menstruum,  and  the  diluted  acid  is  in  a  much  better  condition  for 
being  dispensed.  It  will  have  been  perceived  that,  in  the  present  Br.  Pharma- 
copoeia, the  original  formula  has  been  abandoned,  and  that  of  the  U.  S.  Pharma- 
copoeia essentially  adopted. 

This  preparation  may  be  given  for  all  the  purposes  which  the  nitromuriatic 
acid  is  calculated  to  answer.  The  dose  is  from  ten  to  twenty  drops  or  minims, 
three  times  a  day,  and  may  be  given  in  a  large  wineglassful  of  water,  sweetened 
or  not  as  may  be  .deemed  expedient.  W. 

ACIDUM  PHOSPHORICUM  DILUTUM.  U.S.,  Br.  Diluted  Phos- 
phoric  Add. 

"Take  of  Phosphorus  three  hundred  and  sixty  grains;  Nitric  Acid  fve 
troyounces,  or  a  sufficient  quantity;  Distilled  Water  a  sufficient  quantity.  Mix 
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five  troyounces  of  Nitric  Acid  with  half  a  pint  of  Distillod  Water,  in  a  porce- 
lain capsule,  of  the  capacity  of  two  pints.  Add  the  Phosphorus,  and  invert  over 
it  a  glass  funnel  of  such  dimensions  that  its  rim  may  rest  on  the  inside  of  the 
capsule,  near  the  surface  of  the  liquid.  Place  the  capsule  on  a  sand-hath,  and 
apply  a  moderate  heat  until  the  Phosphorus  is  dissolved,  and  red  vapours  cease 
to  rise.  If  the  reaction  become  too  Violent,  add  a  little  Distilled  VVater;  and 
if  thi'  n'd  vapours  cease  to  be  evolved  before  the  Phosphorus  is  all  dissolved, 
gradually  add  Nitric  Acid,  diluted  to  the  same  extent  as  l)efore  with  Distilled 
Water,  until  the  solution  is  effected.  Then,  removing  the  funnel,  continue  the 
heat  until  the  excess  of  nitric  acid  is  driven  off,  and  a  syrupy  liquid,  free  from 
odour  and  weighing-  two  [troy Jounces,  remains.  Lastly,  mix  this,  when  cold, 
with  sufQcient  Distilled  Water  to  make  it  measure  twenty  fluidouuces,  and  filter 
through  paper. 

"  Diluted  Phosphoric  Acid  may  also  be  prepared  by  dissolving  a  troyounce 
of  Glacial  Phosphoric  Acid  in  three  fluidounces  of  Distilled  Water,  adding  to 
the  solution  forty  grains  of  Nitric  Acid,  boiling  it  until  reduced  to  a  syrupy 
liquid,  free  from  the  odour  of  nitric  acid,  and  then  adding  sufficient  Distilled 
Water  to  make  the  Diluted  Acid  measure  twelve  fluidounces  and  a  half."  U.  S. 

"Take  of  Phosphorus ybit/'  hundred  and  thirteen  grains;  Nitric  Acid  aix 
fluidounces  [Imperial  measure]  ;  Distilled  Water  a  sufficiency.  Put  the  Nitric 
Acid,  diluted  with  eight  [fluid Jounces  [Imp.  meas.  J  of  Distilled  W^ater,  into  a 
tubulated  retort  connected  with  a  Liebig's  condenser,  and,  having  added  the 
Phosphorus,  apply  a  gentle  heat,  so  as  slowly  to  distil  five  fluidounces  [Imp. 
meas. J  of  liquid.  Return  this  to  the  retort,  and  continue  the  distillation, 
occasionally  returning  the  distillate,  until  the  phosphorus  has  entirely  disap- 
peared. Transfer  the  contents  of  the  retort  to  a  porcelain  dish  of  hard  well- 
enamelled  ware,  and  evaporate  the  liquid  until  it  is  reduced  to  four  fluidounces 
[Imp.  meas.J ;  then,  transferring  it  to  a  platinum  vessel,  continue  the  evapo- 
ration until  it  is  reduced  to  about  two  fluidounces  [Imp.  meas.J,  and  orange- 
coloured  vapours  are  no  longer  formed.  Mix  it  now  with  Distilled  Water  until, 
when  cold,  it  measures  one  pint  [Imp.  meas.J."  Br. 

This  is  a  new  officinal  of  the  U.  S.  Pharmacopoeia;  and  the  first  formula  dif- 
fers only  in  its  manipulations  from  the  British,  which  is  essentially  that  of  the 
late  London  Pharmacopoeia.  In  both,  pliosphorus  is  oxidized  at  the  expense  of 
the  nitric  acid,  which,  in  giving  up  a  portion  of  its  oxygen  to  the  phosphorus,  is 
converted  into  nitric  oxide,  becoming  red  hyponitric  acid  vapours  us  it  escapes. 
Strong  nitric  acid  acts  too  energetically  on  phosphorus,  producing  explosion 
and  rapid  combustion;  but  when  diluted,  as  in  the  processes  above  given,  it 
parts  with  its  oxygen  slowly,  and  it  is  even  desirable  to  aid  the  operation  with 
a  gentle  heat.  Along  with  the  nitrous  fumes,  a  portion  of  the  undecomposed 
nitric  acid  also  rises  in  vapour,  which,  in  the  British  process,  to  prevent  loss, 
is  collected  by  means  of  a  distillatory  apparatus,  and  returned  into  the  retort. 
In  the  U.  S.  process,  the  same  end  is  effected  by  placing  over  the  liquid  in  the 
capsule  a  glass  funnel,  upon  the  inner  surface  of  which  the  acid  is  condensed, 
and  returns  of  itself  into  the  capsule,  so  as  considerably  to  simplify  the  opera- 
tion. This  modification  was  originally  suggested  by  Mr.  Geo.  W.  Andrews,  of 
Baltimore,  who,  however,  inverted  a  dish  over  the  materials;  the  suggestion 
of  the  funnel  being  due  to  Prof.  Procter.  The  operation  being  continued  till 
the  whole  of  the  phosphorus  is  converted  into  phosphoric  acid  and  dissolved, 
and  the  liquid  having  been  deprived  of  any  remaining  acid,  and  reduced  to  a 
certain  weight  by  concentration,  the  process  is  completed  by  adding  a  certain 
measure  of  water ;  so  that  an  acid  of  definite  strength  is  obtained.  Mr.  C.  Lewis 
Diehl,  jun.,  has  found,  in  carrying  the  U.S.  process  into  eflect,  that  the  gla.s3 
funnel  covering  the  capsule  almost  always  breaks  through  the  violence  of  the 
reaction,  thus  causing  loss  of  phosphorus,  besides  annoyance  to  the  operator. 
He,  therefore,  prefers  using  a  French  tubulated  glass  retort.  {Am  Journ.  of 
Fharm.,  March,  1867,  p.  138.)  The  U.  S.  diluted  acid  has  the  sp.  gr.  1056  ; 
and  100  grains  of  it  are  saturated  by  234  grains  of  bicarbonate  of  potassa  with- 
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out  precipitation.  Diluted  Phosphoric  Acid  is  defined  "Phosphoric  acid  3H0, 
POj,  dissolved  in  water  and  corresponding  to  10  per  cent,  by  weight  of  anhy- 
drous phosphoric  acid  P05."i?r.  It  has  thesp.gr.  108.  "335  grains  by  weight 
of  it  poured  upon  180  grains  of  oxide  of  lead  in  fine  powder,  leave  by  evapora- 
tion a  residue,  which,  after  it  has  been  heated  to  dull  redness,  weighs  2155 
grains.  Six  fluidrachms,  therefore,  correspond  to  35*5  grains  of  anhydrous 
phosphoric  acid  (|  an  eq.  of  PO^)."  Br. 

The  second  U.  S.  formula  consists  in  simply  boiling  glacial  phosphoric  acid 
in  water,  with  the  addition  of  a  little  nitric  acid.  13y  this  process  the  glacial 
acid,  which  is  monobasic,  is  converted  into  the  tribasic  acid,  which  is  the  me- 
dicinal phosphoric  acid.  The  nitric  acid  operates,  in  this  instance,  simply  by 
its  presence  in  favouring  the  change,  without  itself  undergoing  decomposition. 
(See  Acidum  Phoaphoricum  Glaciale,  p.  60.)  The  proportions  of  acid  and 
water  are  so  arranged  that  the  diluted  acid  shall  have  the  same  strength  as 
that  procured  by  the  first  process. 

It  has  been  suggested  that  red  phosphorus  might  be  substituted  for  common 
phosphorus,  as  producing  the  same  results,  with  less  danger  of  explosion  ;  but, 
when  the  officinal  process  is  carefully  followed  in  reference  to  the  due  dilution 
and  to  the  use  of  a  moderate  heat,  there  is  no  danger  to  be  apprehended. 

Properties.  Diluted  phosphoric  acid  is  a  colourless,  inodoi'ous,  sour  liquid, 
acting  strongly  on  litmus,  and  possessing  powerful  acid  properties.  Although 
evaporated  so  as  to  become  dense,  it  is  not  corrosive  like  the  other  mineral  acids. 
Dr.  Neubaur  found  that  the  strong  acid,  when  pure  and  warm,  was  capable  of 
dissolving  oxalate  of  lime.  The  officinal  acid  is  not  precipitated  by  chloride  of 
barium  or  nitrate  of  silver.  If  precipitates  are  produced,  chloride  of  barium  in- 
dicates sulphuric  acid  or  a  sulphate;  nitrate  of  silver,  muriatic  acid  or  a  chlo- 
ride. Strips  of  copper  or  silver  are  not  affected  by  the  acid,  showing  the  ab- 
sence of  nitric  acid;  it  is  not  coloured  by  sulphuretted  hydrogen,  proving  the 
general  absence  of  metals;  and  albumen  produces  no  precipitate  with  it,  indi- 
cating the  non-existence  of  metaphosphoric  acid.  If  carbonate  of  soda  causes  a 
precipitate,  phosphate  of  lime,  or  some  other  phosphate  insoluble  in  water,  is 
probably  held  in  solution.  It  has  been  supposed  that  one-tenth  of  phosphorous 
acid  would  render  the  diluted  acid  dangerous  to  life ;  but  experiments  go  far 
to  show  that  this  was  an  erroneous  opinion,  as  half  a  drachm  of  that  acid  given 
to  a  dog  produced  no  obvious  poisonous  effect.  {Hce  Am.  Journ.  of  Pharm., 
July,  1858,  p.'  359.)  Phosphorous  acid  may  be  detected  by  testing  the  medicinal 
acid  with  a  solution  of  corrosive  sublimate,  which  will  be  converted  into  calo- 
mel if  this  impurity  be  present.  (Pagels,  Ghem.  Gaz.,3a,n.  15,1851.) 

The  following  is  a  table  exhibiting  the  quantity  of  pure  phosphoric  acid  con- 
tained in  solutions  of  different  densities,  prepared  by  Mr.  John  Watts,  of  Lon- 
don, and  published  in  the  Pharm.  Journ.  and  Trans.,  Oct.  1865,  p.  191. 
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Medical  Properties  and  Uses.  Diluted  phosphoric  acid  is  deemed  tonic  and 
refrigerant.  It  is  preferable  in  point  of  flavour  to  the  diliited  sulphuric  acid, 
and  is  less  apt  to  disturb  the  digestive  functions.  Various  properties  have  been 

*  British  Pharmacopoeia.  f  U.  S,  Pharmacopoeia. 
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ascribed  to  it;  such  as  allayioi^  pain  and  spagm,  strcngtbeninfif  the  sexual 
orjfai)8,  preventing?  the  morl)id  secretion  of  bony  matter,  and  correctinir  piios- 
phatic  doponitH  in  the  urine.  Tlie  livst  two  propertien  are  «uppo8ed  to  depend 
upon  its  power  of  dissolving  phortpliate  of  lime.  It  hu»  been  recommended  in 
hysteria,  diabetes,  and  in  leucorrhoBa  when  the  secreted  fluid  is  thin  and  acrid. 
Magnus  Hus  u.sed  it  with  advantage  in  the  firi^t  stage  of  abdominal  or  pete- 
chial ty|)hus.  In  diabetes  Dr.  Paris  found  it  to  allay  the  thirst  more  effectually 
than  any  other  acid  drink.  The  dose  is  from  twenty  drops  to  a  teaspoonful, 
largely  diluted  with  water. 

Oj/'.  I'rep.  Ammoniae  Phosphas,  Br.;  Syrupus  Ferri  Phosphatis,  Br.     B. 

ACIDUM  SULPHURICUM  AROMATICUM.  U.S., Br.  Aro- 
matic Sulphuric  Acid.    Elixir  of  Vitriol. 

"  Take  of  Sulphuric  Acid  nix  troyounces ;  Ginger,  in  coarse  powder,  a  troy' 
ounce ;  Cinnamon,  in  coarse  powder,  a  troyounce  and  a  half;  Alcohol  a  suffi- 
cient quantity.  Add  the  Acid  gradually  to  a  pint  of  Alcohol,  and  allow  the 
liquid  to  cool.  Mix  the  Ginger  and  Cinnamon,  and,  having  put  them  into  a 
percolator,  pour  alcohol  gradually  upon  them  until  a  pint  of  tincture  is  ob- 
tained.   Lastly,  mix  the  diluted  acid  and  the  tincture."  ll.  S. 

"Take  of  Sulphuric  Acid  three  Jluidounces,  or  2419  grains  by  weight ;  Rec- 
tified Spirit <u?o 7>rH<j5"  [Imperial measure];  Cinnamon  Bark, in  coarse  powder, 
two  ounces  [avoirdupois] ;  Ginger,  in  coar.se  powder,  one  ounce  and  a  quarter 
[avoird.].  Mix  the  Sulphuric  Acid  gradually  with  the  Spirit,  add  the  Cinna- 
mon and  Ginger,  macerate  for  seven  days,  agitating  frequently,  then  filter."  Br. 

Though  a  certain  weight  of  acid  has  been  substituted  for  a  certain  measure  in 
the  U.  S.  process,  the  result  is  for  all  practical  purposes  the  same.  The  U.  S. 
acid  is  somewhat  stronger  than  the  British.  The  latter  has  the  sp.  gr.  0927; 
and  "  6  fluidrachms  [Imp.  meas.]  or  304  2  grains  by  weight  of  it  require  for 
neutralisation  830  grain-measures  of  the  volumetric  solution  of  soda,  corre- 
sponding to  1091  per  cent,  of  anhydrous  sulphuric  acid.  Six  fluidrachms  [Imp. 
mea.s.],  therefore,  correspond  to  33  2  grains  of  anhydrous  acid."  Br. 

Properties.  Aromatic  sulphuric  acid  is  a.  reddish-brown  liquid,  of  a  peculiar 
aromatic  odour,  and,  when  sufficiently  diluted,  of  a  grateful  acid  taste.  It  has 
been  supposed  by  some  to  be  a  kind  of  ether,  its  main  ingredients  justifying 
such  a  suspicion;  but  the  late  Dr.  Duncan,  of  Edinburgh,  who  originally  held 
this  opinion,  satisfied  himself  that  the  alcohol  and  sulphuric  acid,  in  the  propor- 
tions here  employed,  do  not  generate  a  single  particle  of  ether.  It  must,  there- 
fore, be  viewed  merely  as  sulphuric  acid  diluted  with  alcohol,  and  containing 
the  essential  oils  of  ginger  and  cinnamon. 

Medical  Properties  and  Uses.  This  valuable  preparation,  commonly  called 
elixir  of  vitriol,  is  a  simplification  of  MynsichVs  acid  elixir.  It  is  tonic  and 
astringent,  and  affords  the  most  agreeable  form  of  sulphuric  acid  for  administra- 
tion. It  is  very  much  emploj'ed  in  debility  with  night-sweats,  in  loss  of  appetite, 
and  in  the  convalescence  from  fevers,  especially  those  of  the  intermittent  type. 
It  is  often  given  in  conjunction  with  cinchona,  the  taste  of  which  it  serves  to 
cover,  and  the  efficacy  of  which  it  increases  by  promoting  the  solubility  of  its 
febrifuge  principles.  In  haemoptysis  and  other  hemorrhages,  when  not  attended 
with  obvious  inflammation,  it  frequently  proves  useful  by  stopping  the  flow  of 
blood.  It  has  been  recommended  in  epidemic  dysentery.  {New  Jersey  Med.  and 
8urg.  Beporter,  ix.  199.)  The  dose  is  from  ten  to  thirty  drops  in  a  wineglas.sful 
of  water,  repeated  two  or  three  times  a  day.  Care  must  be  taken  that  the  teeth 
are  not  injured  by  the  acid. 

Of.  Pi-ep.  Infusum  Cinchonae  Flavse,  U.  S.;  Infusum  Cinchonse  Rubrae,  U.  S. 

B. 

ACIDUM  SULPHURICUM  DILUTUM.  U.S.,  Br.  Diluted  Sul- 
phuric Acid. 

"Take  of  Sulphuric  Acid  tico  troyounces ;  Distilled  Water  a  sufficient  quan- 
tity. Add  the  Acid  gradually  to  fourteen  fluidounces  of  Distilled  Water,  and 
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mix  them.  Then  filter  through  paper,  and  pass  sufficient  Distilled  Water  through 
the  filter  to  make  the  Diluted  Acid  measure  a  pint.  The  sp.  gr.  of  this  a<;id  is 
1-082."  U.S. 

"  Take  of  Sulphuric  Acid  *l  jiuidounces  [Imperial  measure] ;  Distilled  Water 
a  sufficiency.  Dilute  the  Acid  with  77  fluidounces  of  the  Water,  and  when  the 
mixture  has  cooled  to  60°  add  more  Water,  so  that  it  shall  measure  83|  fluid- 
ounces.  Or  as  follows: 

"  Take  of  Sulphuric  Acid  1350  grains,  Distilled  Water  a  sufficiency.  Weigh 
the  Acid  in  a  glass  flask,  the  capacity  of  which,  to  a  mark  on  the  neck,  is  one 
pint  [Imp.  meas.],  then  gradually  add  Distilled  Water  until  the  mixture,  after 
it  has  been  shaken  and  cooled  to  60°,  measures  a  pint  [Imp.  meas.].  Sp.gr. 
1-094.  Six  fluidrachms  [Imp.  meas.]  or  359  grains  by  weight  require  for  neu- 
tralisation 1000  grain-measures  of  the  volumetric  solution  of  soda,  correspond- 
ing to  10-14  per  cent,  of  anhydrous  sulphuric  acid.  Six  fluidrachms,  therefore, 
correspond  to  40  grains  of  the  anhydrous  acid  (one  eq.  of  SOg)."  Br. 

The  direction  to  filter,  in  the  U.  S.  process,  would  be  unnecessary  were  the 
acid  chosen  with  due  attention  to  the  officinal  description  in  the  Materia  Medica. 
But  as  the  sulphuric  acid  of  the  shops  often  contains  insoluble  substances  which 
are  precipitated  on  its  dilution,  the  caution  is  in  practice  often  necessary  to 
avoid  impurity  in  the  preparation.  In  the  old  formula  a  fluidounce  of  acid  was 
added  to  thirteen  fluidounces  of  water.   The  result  is  very  nearly  the  same. 

This  preparation  is  sulphuric  acid,  diluted  to  such  an  extent  as  to  make  it  con- 
venient for  prescription.  It  is  not  exactly  coincident  in  strength  as  directed  in 
the  two  Pharmacopoeias,  the  U.  S.  acid  being  somewhat  weaker  than  the  British  ; 
but  the  diflTerence  is  not  so  great  as  to  be  of  practical  importance.  The  strong  acid 
is  added  gradually  to  the  water,  to  guard  against  the  too  sudden  production  of 
heat,  which  might  cause  the  fracture  of  the  vessel.  During  the  dilution,  when 
commercial  sulphuric  acid  is  used,  the  liquid  becomes  slightly  turbid,  and  in  the 
course  of  a  few  days  deposits  a  grayish-white  powder,  which  is  sulphate  of  lead, 
and  from  which  the  diluted  acid  should  be  poured  off.  This  noxious  salt  is  thus 
got  rid  of;  but  sulphate  of  potassa,  another  impurity  in  the  strong  acid,  still 
remains.  The  presence  of  a  little  sulphate  of  potassa  will  do  no  harm;  but,  if 
it  should  be  fraudulently  introduced  into  the  strong  acid  to  inci-ease  its  specific 
gravity,  its  amount  may  be  ascertained  by  saturating  the  acid,  after  dilution, 
with  ammonia,  and  expelling  by  a  red  heat  the  sulphate  of  ammonia  formed. 
Whatever  sulphate  of  potassa  is  present  ■will  remain  behind. 

Medical  Properties  and  Uses.  Diluted  sulphuric  acid  is  tonic,  refrigerant, 
and  astringent.  It  is  given  in  typhoid  fevers,  and  often  with  advantage.  In  the 
convalescence  from  protracted  fevers,  it  acts  beneficially  as  a  tonic,  exciting  the 
appetite  and  promoting  digestion.  As  an  astringent,  it  is  employed  in  colliqua- 
tive sweats,  passive  hemorrhages,  and  diarrhoeas  dependent  on  a  relaxed  state 
of  the  mucous  membrane  of  the  intestines.  In  calculous  afi"ections  attended  with 
phosphatic  sediments  it  is  the  proper  remedy,  being  preferable  to  muriatic  acid, 
as  less  apt,  by  continued  use,  to  disorder  the  stomach.  Locally  it  is  used  as  an 
ingredient  in  gargles  for  ulcerated  sorethroat  and  for  checking  excessive  ptya- 
lism,  and  as  a  wash  for  cutaneous  eruptions  and  ill-conditioned  ulcers.  The  dose 
is  from  ten  to  thirty  drops,  three  times  a  day,  in  a  wineglassful  of  plain  or  sweet- 
ened water.  It  is  added  with  advantage  to  infusions  of  cinchona,  the  organic 
alkalies  of  which  it  tends  to  hold  in  solution.  As  it  is  apt  to  injure  the  teeth,  it 
is  best  taken  by  sucking  it  through  a  quill.  It  is  much  less  used  in  the  United 
States  than  the  elixir  of  vitriol,  which  possesses  nearly  the  same  medical  proper- 
ties. (See  Acidum  Sulphuricuvi  Aromaticum.)  An  elegant  form  for  giving  it 
is  the  officinal  Compound  Infusion  of  Roses. 

In  1851,  attention  was  called  by  Mr.  Buxton,  of  London,  to  the  remarkable 
efficacy  of  diluted  sulphuric  acid  in  several  forms  of  diarrhoea,  especially  chole- 
raic diarrhoea.  In  October,  1853,  Dr.  H.  W.  Fuller,  of  St.  George's  Hospital, 
published  a  paper  in  the  London  Medical  Times  and  Gazette,in  which  he  strongly 
recommends  it  in  choleraic  diarrhoea,  from  his  own  experience  and  that  of  his 
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friends  in  inoro  than  ninety  cases  without  a  single  failure.  The  dose  employed 
\vu8  half  u  fluidraclini,  dilutrd  with  water,  given  every  twenty  minutes  in  ordi- 
nary curtcs,  vvvry  quarter  uf  an  liour  in  severe  cuHes.  The  vomiting,  purging, 
atul  cramps  usimlly  ceaned  after  the  third  or  fourth  dose.  For  bilious  diarrhoea 
the  acid  is  not  a  suitable  remedy. 

Pharm.  Uaes.  In  preparing  A eonitia;  Antimonium  Sulphuratum;  Aqua 
Acidi  Carbonici,  U.S  ;  Atropia;  Ferriet  Quiniae  Citras,  U.H  ;  PotaspsB  Bicar- 
bonas,  U.S.;  Potassm  Permanganas,  7//'./  Quinite  Valerianas,  U.S.;  Sod«  Bi- 
carbonas,  U.S.;  and  Strychnia,  U.S. 

Oil'.  Prep.  AtropicD  Sulphas^;  Bel)eri»B  Sulphas,  /?r.;  Cinchoniee  Sulphas, 
U.S.;  Infusum  Ilosie  Acidum,  Jir.;  Infusum  Kosae  Compositum,  U.S.;  Mor- 
phia Sulphas,  U.  S.;  Quiniie  Sulphas,  Br.;  Strychniae  Sulphas,  U.  S.        B. 

ACIDUM  SULPHUROSUM.  U.S.,  Br.   Sulphurous  Acid. 

"Take  of  Sulphuric  Acid  eight  troyouncen ;  Charcoal,  in  coarse  powder,  a 
troyounce ;  Distilled  Water  thirty-six  fluidounces.  Pour  the  Acid  upon  the 
Charcoal,  previously  introduced  into  a  matrass,  and  shake  them  together.  Con- 
nect the  matrass  with  a  washing  bottle,  and  this,  by  means  of  a  bent  glass  tube 
reaching  nearly  to  the  bottom  of  it,  with  a  two-necked  bottle  containing  tho 
Distilled  Water.  To  the  other  neck  of  this  bottle  attach  another  bent  tube,  and 
let  it  dip  slightly  into  a  solution  of  carbonate  of  soda.  All  the  joints  having 
been  properly  luted,  apply  heat  to  the  matrass  until  gas  ceases  to  be  evolved, 
preventing  the  temperature  of  the  Distilled  Water  from  rising,  by  means  of  cold 
water  applied  to  the  bottle  containing  it.  Lastly,  pour  the  Sulphurous  Acid  into 
half-pint  bottles,  which  must  be  well  stopped,  and  kept  in  a  cool  place."  U.  S. 

"Take  of  Su\\->h\inc  Acid  four  Jluidounces ;  Wood  Charcoal,  broken  into 
small  pieces,  one  OM??ce;  Water  two  Jluidounces ;  Distilled  W&ter  twenty  Jluid- 
ounces.  Put  the  Charcoal  and  the  Sulphuric  Acid  into  a  glass  flask,  connected 
by  a  glass  tube  with  a  wash-bottle  containing  the  two  fluidounces  of  Water, 
whence  a  second  tube  leads  into  an  [Imperial]  pint  bottle  containing  the  Dis- 
tilled Water,  to  the  bottom  of  which  the  gas-delivery  tube  should  pass.  Apply 
heat  to  the  flask  until  gas  is  evolved,  which  is  to  be  conducted  through  the 
Water  in  the  wash-bottle,  and  then  into  the  Distilled  Water,  the  latter  being 
kept  cold,  and  the  process  being  continued  until  the  bubbles  of  gas  pass  through 
the  solution  undiminished  in  size.  The  product  should  be  kept  in  a  stoppered 
bottle,  in  a  cool  place."  Br. 

These  are  new  formulas  of  the  respective  Pharmacopoeias ;  sulphurous  acid 
being  now  for  the  first  time  officinally  recognised.  The  processes  are  es.sentialiy 
the  same,  and  both  based  upon  that  of  Wittstein.  The  sp.gr.  of  the  U.  S.  pre- 
paration is  about  1035,  of  the  British,  104.  Of  the  latter  "  34  7  grains  mixed 
with  an  ounce  of  distilled  water  and  a  little  mucilage  of  starch  do  not  acquire 
a  permanent  blue  colour  with  the  volumetric  solution  of  iodine  until  1000 
grain-measures  of  the  latter  have  been  added."  Br. 

The  rationale  of  the  process  is  simple.  When  the  sulphuric  acid  (SO,)  and 
charcoal  are  heated  together,  the  former  gives  up  an  equivalent  of  its  oxygen 
to  the  latter,  and  is  thus  converted  into  sulphurous  acid  gas,  which,  having  been 
passed  first  through  a  wash-bottle  containing  a  little  water  to  absorb  impurities, 
is  received  into  the  distilled  water,  by  which  it  is  absorbed  until  the  water  be- 
comes saturated.  To  prevent  the  escape  of  the  noxious  gas  into  the  atmosphere, 
the  excess,  which  escapes  absorption,  is  in  the  U.  S.  process  received  into  a  solu- 
tion of  carbonate  of  soda,  and  condensed.  In  the  Br.  process,  the  point  of  satu- 
ration is  roughly  indicated  by  the  bubbles,  formed  by  the  escape  of  the  gas  from 
the  distilled  water,  being  equal  in  size  to  those  formed  in  the  wash-bottle.  The 
direction  to  keep  the  acid  in  well-stopped  bottles,  in  a  cool  place,  is  necessary 
in  consequence  of  the  strong  tendency  of  the  gaseous  acid  to  escape.  An  inci- 
dental advantage  of  the  U.  S.  process  is  the  production  of  sulphite  of  soda. 

Prof.  P.  C.  Calvert  gives  a  process  for  preparing  this  acid  on  a  large  scale,  by 
which  he  avoids  all  the  inconveniences  usually  attendant  on  its  manufacture,  and 
has  prepared  thousands  of  gallons  daily  of  a  saturated  solution.  It  consists  in 
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burning  sulphur  in  a  small  furnace, and  conducting  the  acid  gas,through  earthen- 
ware tubes,  surrounded  with  water  so  as  to  cool  them.  The  gas  is  then  made  to 
ascend  through  a  wooden  tube  40  feet  high  and  about  4  feet  wide,  filled  with 
pumice  stone  previously  washed  first  with  muriatic  acid  and  then  with  water.  A 
certain  amount  of  water  is  introduced  into  the  tube  from  above,  which,  in  its 
descent,  meets  and  dissolves  the  gas,  and  runs  out  saturated  from  the  bottom 
of  the  tube  into  an  air-tight  reservoir.  (Pharm.  Journ.,  xvii.  512.) 

Properties.  The  officinal  sulphurous  acid  is  a  nearly  saturated  solution  of 
sulphurous  acid  gas.  That  of  the  U.  S.  Pharmacopceia  cannot  be  quite  satu- 
rated, if  the  sp.  gr.  of  the  two  preparations  is  correctly  stated.  The  pure  acid  is 
an  irrespirable  gas,  of  a  suffocating  odour  familiar  to  every  one  as  that  of  burn- 
ing sulphur,  which  is  converted  into  it  by  combustion.  If  inhaled  in  the  concen- 
trated state,  it  proves  fatal.  It  consists  of  one  eq.  of  sulphur  and  two  eqs.  of 
oxygen  (SO^),  has  the  sp.  gr,  221,  liquefies  at  14°  F,  has  a  strong  acid  reaction, 
extinguishes  burning  bodies,  has  the  power  of  bleaching  many  coloured  sub- 
stances, and  has  a  strong  affinity  for  oxygen,  with  which  it  combines  in  the  pre- 
sence of  water,  forming  sulphuric  acid.  Water  at  65*  takes  up  about  50  volumes 
of  the  gas,  and  the  solution  has  the  sp.gr.  1*04.  (Brande  and  Taylor.) 

Officinal  sulphurous  acid  {Acidum  /SwZp/mrosMm)  is  a  colourless  liquid,  hav- 
ing the  smell  of  burning  sulphur,  and  a  sulphurous  somewhat  astringent  taste. 
Its  sp.gr.  as  indicated  by  the  Pharmacopoeias  has  been  mentioned.  When  ex- 
posed to  the  air  it  slowly  absorbs  oxygen,  with  the  formation  of  sulphuric  acid, 
and  thus  acquires  a  sour  taste,  and  the  property  of  changing  vegetable  blues 
to  red.  It  should  be  entirely  volatilized  by  heat.  "  When  saturated  with  ammo- 
nia, and  treated  with  an  excess  of  chloride  of  barium,  it  affords  a  clear  or  nearly 
clear  solution  on  the  addition  of  muriatic  acid  in  excess."  (  U.  S.)  This  shows  the 
absence  of  sulphuric  acid.  It  decolorizes  iodine  by  forming  with  it  hydriodic 
acid,  and  on  this  fact  is  based  the  test  of  the  Br.  Pharmacopoeia  before  given. 

Medical  Properties  and  Uses.  Sulphurous  acid  has  been  introduced  into  use 
in  consequence  of  its  fatal  influence  upon  the  lower  forms  of  animal  and  vege- 
table life.  It  is  supposed  to  be  thus  destructive  by  its  anti-oxygenizing  influ- 
ence; suffocating  organic  beings  by  denying  them  the  oxygen  necessary  to  their 
existence;  but  it  probably  acts  also  by  a  physiological  property  independently 
of  its  mere  chemical  effect.  It  is  perhaps  by  the  same  property  that  it  prevents 
fermentation,  destroying  the  microscopic  organisms  essential  to  that  process.  In 
reference  to  its  parasiticide  property,  it  was  brought  before  the  notice  of  the  pro- 
fession by  Dr.  Jenner  of  London ;  though  to  Prof.  Graham,  we  believe,  belongs 
the  first  suggestion  of  its  applicability  to  such  purposes.  In  cases  of  sarcinse 
ventriculi  it  may  be  taken  internally ;  but  one  of  the  sulphites,  as  sulphite  of 
soda,  is  perhaps  preferable  for  the  purpose,  as  it  yields  the  acid  always  by  de- 
composition in  the  stomach.  It  is  more  used  as  an  external  application,  in  psora, 
the  different  forms  of  porrigo,  trichosis  of  the  scalp,  pityriasis  versicolor,  and  the 
thrush  of  children;  all  parasitic  affections,  either  auiraalcular  or  cryptogamous, 
and  all  of  which  generally  yield  to  it,if  proper  care  be  taken, by  previous  removal 
of  the  scabs  or  scales,  to  bring  it  into  contact  with  the  morbific  cause.  The  dose 
for  internal  use  is  a  fluidrachm,  largely  diluted  with  water.  When  locally  used, 
it  should  be  diluted  with  two  or  three  measures  of  water  or  of  glycerin,  and  ap- 
plied as  a  lotion,  or  by  cloths  wet  with  it,  or  in  the  form  of  cataplasm.  Dr. 
James  Dewar,  of  Kirkaldy,  has  found  very  great  advantage  from  the  inhala- 
tion of  sulphurous  acid,  in  the  form  of  the  fumes  of  burning  sulphur,  in  typhus 
and  typhoid  fevers,  scarlatina,  diphtheria,  catarrhal  fever,  hay  fever  which  is 
checked  at  once,  gout,  and  rheumatism.  (N.  0.  Med.  and  Surg.  Journ.,  Jan, 
1867,  p,  523;  from  Bub.  Med.  Press,  Sept,  5,  1866.)  W. 

ACIDUM  TANNICUM.  U.S.,Br.   Tannic  Add. 

"  Take  of  Nutgall,  in  fine  powder,  Ether,  each,  a  suffident  quantity.  Expose 
the  Nutgall  to  a  damp  atmosphere  for  twenty- four  hours,  and  then  mix  it  with 
sufficient  Ether,  previously  washed  with  water,  to  form  a  soft  paste.  Set  this 
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Aside,  covered  closely,  for  six  hours;  then,  having  quickly  enveloped  it  in  a 
close  canvas  cloth,  express  it  powerfully  between  tinned  plates,  so  as  to  obtain 
the  liquid  portion.  IltMluce  the  resulting  cake  to  powder,  and  mix  it  withsufii- 
cieut  Kther,  shaken  with  one-sixteenth  of  its  bulk  of  water,  to  form  again  a  soft 
paste,  and  express  as  before.  Mix  the  liquids,  and  expose  the  mixture  to  spon- 
taneous evaporation,  until  it  assumes  a  syrupy  consistence;  then  spread  it  on 
glass  or  tinned  plates,  and  dry  it  (juickly  in  a  drying  closet.  Lastly,  remove 
the  drv  residue  from  the  plates  with  a  spatula,  and  keep  it  in  a  well-stopped 
bottle.'"  U.  S. 

The  British  Pharmacopoaia  has  abandoned  its  former  process,  and  adopted 
a  new  one  in  close  conformity  with  the  above,  both  being  essentially  the  pro- 
cess of  Leconnet,  which  has  been  substituted,  in  the  existing  PharmacopGcias, 
for  that  of  Pelouzo  previously  employed  in  both. 

While  the  discarded  process  yields  the  tannic  acid  probably  in  a  somewhat 
purer  state  than  the  present,  it  is  less  easy  of  performance,  and  much  less 
productive;  and  the  product  of  the  existing  formula  is  sufficiently  pure  for 
all  practical  purposes.  The  addition  of  a  little  alcohol,  8  per  cent,  for  ex- 
ample, to  the  ethereal  menstruum  still  further  increases  the  product,  and,  we 
are  informed,  is  practised  to  a  considerable  extent;  but  we  doubt  the  pro- 
priety of  this  deviation  from  the  officinal  directions,  as  the  resulting  product 
may  not  be  in  all  respects  identical  with  the  officinal.  There  appear  to  be 
two  colouring  principles  in  galls,  one  soluble  in  ether  and  not  in  alcohol,  the 
other  in  alcohol  and  not  in  ether.  Hence,  while  the  tannic  acid,  in  whichever 
way  procured,  is  yellowish,  that  obtained  by  ether  has  a  greenish  tint,  while  that 
by  the  addition  of  alcohol  is  slightly  brownish.  The  U.  S.  process  is  the  same 
with  that  proposed  by  a  commission  of  distinguished  French  pharmaceutists  for 
the  edition  of  the  Codex  recently  published.  In  consequence  of  the  mode  in 
which  the  acid  is  dried,  in  thin  layers,  on  tinned  or  glass  plates,  and  equably  ex- 
posed to  heat  above  and  below,  it  froths  up  on  the  escape  of  the  ether,  and  con- 
cretes in  a  soft,  cellular,  friable  form,  which  is  strikingly  characteristic  of  the 
preparation  made  in  strict  accordance  with  the  formula. 

From  a  superficial  examination  of  this  process,  it  might  appear  that  the  re- 
sult can  be  nothing  more  than  an  ethereal  extract ;  but  it  is  necessary  that  the 
ether  employed  should  contain  water,  as  it  is  directed  to  be  washed ;  and  yet 
the  quantity  of  water  is  so  small  that  it  can  hardly  operate  by  its  mere  solvent 
power.  The  circumstances  attendant  upon  the  process  of  Pelouze  afford  the 
means  of  a  satisfactory  explanation,  which  was  first  suggested  by  M.  Beral.  In 
this,  the  powdered  galls  are  submitted  to  percolation  by  watered  ether,  and  the 
liquid  which  passes  divides  itself  into  two  layers,  a  heavier  which  sinks  to  the 
bottom  and  a  lighter  which  floats  upon  the  surface.  It  is  the  heavier  which  con- 
tains the  tannic  acid,  and  from  which  it  is  obtained  by  evaporation.  The  most 
probable  explanation  is  that  ether,  water,  and  tannic  acid  unite  to  form  a  definite 
compound,  in  which  the  affinities  are  too  feeble  to  resist  the  tendency  of  the  ether 
to  rise  in  vapour,  and  which  is,  therefore,  decomposed  by  its  evaporation.  The 
proportion  of  the  menstruum  to  the  galls  is  very  small,  much  smaller  than  would 
be  employed  to  obtain  an  extract;  and  the  whole  or  nearly  the  whole  of  both 
liquids  is  probably  occupied  in  the  formation  of  the  definite  compound  referred 
to,  thus  leaving  little  or  none  to  act  merely  as  solvents.  Hence  the  exclusion 
from  the  resulting  acid,  in  great  measure,  of  the  other  soluble  constituents  of  the 
galls;  and  the  slight  amount  of  impurity  really  present  in  the  acid  is  probably 
owing  to  the  action  of  that  small  quantity  of  the  menstruum  not  occupied  in 
forming  the  liquid  compound.  Opinion  is  not  altogether  united  in  this  explana- 
tion; but  it  is  that  which  appears  to  the  author  best  to  account  for  the  pheno- 
mena of  the  case.  It  has  been  stated  that  the  tannic  acid,  obtained  by  either  of 
the  officinal  processes,  has  a  more  or  less  yellowish  tint.  From  this,  according 
to  F.  Kummel,  it  may  be  freed  by  the  percolation,  through  recently  ignited  ani- 
mal charcoal,  of  its  solution  in  a  mixture  of  ether  and  alcohol.  It  has,  too,  a  slight 
odour,  which,  according  to  Prof.  Procter,  is  derived  from  a  volatile  odorous  prin- 
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ciple  existing  in  galls,  which  he  has  succeeded  in  separating  from  the  acid  by  the' 
action  of  benzole.  From  30  to  35  per  cent,  of  tannic  acid  is  obtained  from  galls 
by  Pelouze's  method;  while  that  of  Leconnet  is  said  to  yield  60  per  cent* 

The  term  tannin  was  originally  applied  to  a  principle  or  principles  existing  in 
many  vegetables,  having  a  very  astringent  taste,  and  the  properties  of  producing 
a  white  flocculent  precipitate  with  solution  of  gelatin,  and  a  black  precipitate 
with  the  salts  of  sesquioxide  of  iron.  As  obtained,  however,  from  different  plants, 
it  was  found  to  exhibit  some  difference  of  properties ;  and  chemists  have  recog- 
nised two  kinds,  one  existing  in  oak  bark,  galls,  &c.,  distinguished  by  producing 
a  bluish-black  precipitate  with  the  salts  of  sesquioxide  of  iron,  and  the  other  ex- 
isting in  Peruvian  bark,  catechu,  &c.,  and  characterized  by  producing  a  greenish- 
black  or  dark-olive  precipitate  with  the  same  salts.  The  former  is  the  one  which 
has  received  most  attention,  and  from  an  examination  of  which  the  characters 
of  tannin  have  generally  been  given.  It  is  the  substance  described  in  this  article. 
It  will  probably  be  found  that  the  latter  is  essentially  distinct  from  the  tannin 
of  galls,  and  different  in  different  vegetables.  One  striking  peculiarity  of  the 
tannin  of  galls  is  its  facility  of  conversion  into  gallic  acid,  which  is  wanting 
in  the  other  varieties.  Since  the  publication  of  the  experiments  of  M.  Pelouze 
in  relation  to  tannin,  this  substance  has  been  universally  admitted  to  rank  with 
the  acids,  and  is  now,  therefore,  denominated  tannic  acid.  The  ordinary  variety 
procured  from  galls  is  called,  for  the  sake  of  distinction,  by  some  gallotannic 
acid,  and  by  others  quercitannic  acid.  According  to  Pettenkofer,  it  is  found 
only  in  perennial  plants,  indicating  some  relation  to  the  production  of  woody 
fibre.  (Buchner^s  Neues  JRepert.,  iii.  74-76.) 

Properties.  Pure  tannic  acid  is  solid,  uncrystallizable,  white  or  slightly  yel- 
lowish, inodorous, f  strongly  astringent  to  the  taste  without  bitterness,  very  solu- 
ble in  water,  much  less  soluble  in  alcohol  and  ether,  especially  when  anhydrous, 
and  insoluble  in  the  fixed  and  volatile  oils.  It  may  be  kept  unchanged  in  the 
solid  state  ;  but  its  aqueous  solution,  when  exposed  to  the  air,  gradually  becomes 
turbid,  and  deposits  a  crystalline  matter,  consisting  chiefly  of  gallic  acid.  During 
the  change,  oxygen  is  absorbed,  and  an  equal  volume  of  carbonic  acid  disen- 
gaged. I3ut,  according  to  M.  E.  Robiquet,  this  change  does  not  always  take 
place,  and,  when  it  does  happen,  is  ascribable  to  the  presence  of  pectase  in  the 
tannin.  (See page  958.)  If  the  solution  of  tannic  acid  be  boiled  for  a  long  time, 
the  pectase  loses  its  property  of  acting  as  a  ferment,  and  the  solution  may  be 
kept  indefinitely  without  change.  (Journ.  de  Pharm.,  Avril,  1853,  p.  246.) 

Exposed  to  heat,  tannic  acid  partly  melts,  swells  up,  blackens,  takes  fire,  and 
burns  with  a  brilliant  flame.  Thrown  on  red-hot  iron,  it  is  entirely  dissipated. 
Its  solution  reddens  litmus,  and  it  combines  with  most  of  the  salifiable  bases. 
It  forms  with  potassa  a  compound  but  slightly  soluble,  and  is,  therefore,  precipi- 
tated by  this  alkali  or  its  carbonates  from  a  solution  which  is  not  too  dilute, 
though  a  certain  excess  of  alkali  will  cause  the  precipitate  to  be  redissolved. 
Its  combination  with  soda  is  much  more  soluble;  and  this  alkali  affords  no 
precipitate,  unless  with  a  very  concentrated  solution  of  tannic  acid.  With  am- 
monia its  relations  are  similar  to  those  with  potassa.  Baryta,  strontia,  lime,  and 
magnesia,  added  in  the  state  of  hydrates,  form  with  it  compounds  of  little  solu- 
bility. The  same  is  the  case  with  most  of  the  metallic  oxides,  when  presented, 
in  the  state  of  salts,  to  a  solution  of  the  tannate  of  potassa.  Many  of  the  me- 
tallic salts  are  precipitated  by  tannic  acid  even  in  the  uncombined  state,  espe- 
cially those  of  lead,  copper,  silver,  uranium,  chromium,  mercury,  teroxide  of 
antimony,  and  protoxide  of  tin.  With  the  salts  of  sesquioxide  of  iron  it  forms 
a  black  precipitate,  which  is  a  compound  of  tannic  acid  and  the  sesquioxide, 

*  We  are  informed  that  Mr.  H.  E.  Bowman,  of  Philadelphia,  in  a  yet  unpublished 
thesis,  gives  80-07  as  the  percentage  of  tannic  acid  he  had  obtained  from  selected  galls, 
while  from  white  galls  he  had  got  but  30-72  per  cent.  [Note  to  the  ihirteenth  edition.) 

I  Commercial  tannic  acid  often  has  a  decided  odour,  which  Prof.  Procter,  after  a  prac- 
tical investigation,  believes  to  be  owing  chiefly  to  the  presence  of  the  odorous  principle 
of  the  galls,  though  sometimes  to  matter  derived  from  the  ether  with  which  it  is  pre- 
pared. [Am.  Journ.  of  Pharm.,  Jan.  1865,  p.  53.) 
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and  is  the  haHis  of  ink.  It  (Iocs  not  disturb  the  golutlons  of  the  pure  salts  of 
protoxide  of  iron.  Several  of  the  alkaline  salts  precipitate  it  from  its  aqueous 
solution,  either  by  the  formatiou  of  insoluble  compounds,  or  by  simply  ab- 
stracting the  solvent. 

Tunni(;  acid  unites  with  all  the  voj^etable  organic  alkalies,  forming  compounds 
which  are  for  the  most  part  of  a  whitish  colour,  and  but  very  slightly  soluble 
in  water;  though  they  are  soluble  in  the  vegetable  acids,  especially  the  acetic, 
and  in  alcohol,  and  in  this  latter  respect  differ  from  most  of  the  compounds 
which  tannic  aci^  forms  with  other  vegetable  principles.  On  account  of  this 
property  of  tannic  acid,  it  has  been  employed  as  a  test  of  the  vegetable  alka- 
lies; and  it  is  so  delicate,  that  it  will  throw  down  a  precipitate  from  their 
solution,  even  when  too  feeble  to  be  disturbed  by  ammonia. 

It  has  an  alKnity  for  several  acids,  and  when  in  solution  affords  precipitates 
with  the  sulphuric,  nitric,  muriatic,  phosphoric,  and  arsenic  acids,  but  not  with 
the  oxalic,  tartaric,  lactic,  acetic,  or  citric.  The  precipitates  are  considered  as 
conjpouuds  of  tannic  acid  with  the  respective  acids  mentioned,  and  are  soluble 
in  pure  water,  but  insoluble  in  water  with  an  excess  of  acid.  Hence,  in  order  to 
ensure  precipitation,  it  is  necessary  to  add  the  acid  in  excess  to  the  solution  of 
tannic  acid.  Strecker,  however,  denies  that  the  precipitates  are  compounds  of 
the  tannin  with  the  acid,  and  maintains  that  they  are  merely  tannin  imbued 
with  free  acid.  (Chem.  Gaz.,  no.  287,  p.  370.) 

When  tannic  acid,  iodine,  and  water  are  mixed,  a  reaction  takes  place,  by 
which  the  water  is  decomposed ;  its  hydrogen  forming  with  the  iodine  hydriodio 
acid,  which  combines  with  a  portion  of  the  tannic  acid  and  remains  in  solution ; 
while  the  oxygen  of  the  water  combines  with  another  portion  of  the  tannic  acid, 
to  form  a  compound,  which,  being  insoluble,  is  precipitated.  The  iodized  solu- 
tion thus  obtained  is  capable  of  dissolving  more  iodine,  and  holding  it  in  per- 
manent solution,  however  much  diluted.  (Socquet  and  Guilliermond,  Journ.de 
PImrm.,  xxvi.  280.) 

Tannic  acid  precipitates  solutions  of  starch,  albumen,  and  gluten,  and  forms 
with  gelatin  an  insoluble  compound,  which  is  the  basis  of  leather. 

Its  ultimate  constituents  are  carbon,  hydrogen,  and  oxygen ;  and  its  formula, 
according  to  Liebig,  is  Cj^HgOu  or  C,gHjOj,  -f  3H0.  Mulder,  however,  from  re- 
cent investigations,  considers  it  isomeric  with  gallic  acid,  and  gives  its  formula 
C^HgO  „+  HO.  Strecker  looks  upon  it  as  a  compound  of  gallic  acid  and  grape 
sugar,  the  latter  of  which  is  destroyed  in  the  spontaneous  change  that  mois- 
tened galls  undergo  by  time.  (See  Acidum  Oallicum,  page  958.)  He  gives  as 
its  formula  C^Hj^O,,  for  the  anhydrous  acid,  which,  by  the  addition  of  3  eqs.  of 
water,  becomes  the  hydrated  acid  G^J1^0^^,  differing  from  Liebig's  by  2  eqs.  of 
water.  (Ckem.  Gaz.,  no.  287,  p.  370.)  M.  E.  Robiquet  denies  the  complex  na- 
ture ascribed  to  tannic  acid  by  Strecker,  and  maintains  that,  when  transformed 
into  gallic  acid  by  the  pectic  ferment  or  by  sulphuric  acid,  it  is  simply  by  a 
molecular  change,  and  not  by  the  destruction  of  one  of  its  constituents.  (Journ. 
de  Pharm.,  xxvi.  31.)  But,  whether  consisting  of  glucose  and  gallic  acid,  or  sim- 
ply resolvable  by  certain  agencies,  through  a  new  arrangement  of  its  molecules, 
into  these  substances,  it  will  equally  rank  among  the  glucosides ;  differing  in  this 
respect  essentially  from  the  varieties  of  tannic  acid  which  precipitate  the  salts 
of  iron  greenish-black,  as  the  tannin  of  rhatany  and  catechu.* 

Medical  Properties  and  Uses.  Tannic  acid,  being  the  chief  principle  of  vege- 
table astringents,  is  capable  of  exerting  on  the  system  the  same  effects  with 
this  class  of  medicines,  and  may  be  given  in  the  same  complaints.  It  has  an 
advantage  over  the  astringent  extracts  in  the  comparative  smallness  of  its  dose, 
which  renders  it  less  apt  to  offend  an  irritable  stomach.    In  most  of  the  vege- 

*  Various  plans  have  been  proposed  of  estimating  the  quantity  of  tannic  acid,  which 
is  an  object  of  importance  to  tanners,  as  enabling  them  to  judge  of  the  value  of  their 
tanning  materials;  but  on  this  point  we  must  content  ourselves,  from  want  of  space, 
with  referring  to  the  Am.  Jotirn.  of  Pharm.  (Sept.  1859,  p.  427;  March,  1861,  p.  104; 
Nov.  1863,  p.  519;  and  July,  1804,  p.  814).  See  also  a  paper  by  Mr.  John  Watts  in  the 
Pharm.  Journ.  and  Trans.  (March,  1867,  p.  516). 
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table  astringents,  it  is  associated  with  more  or  less  bitter  extractive,  or  other 
principle  which  modifies  its  operation,  and  renders  the  medicine  less  applicable 
than  it  otherwise  would  be  to  certain  cases,  in  which  there  is  an  indication  for 
pure  astringency  without  any  tonic  power.  Such  is  particularly  the  casein  the 
active  hemorrhages;  and  tannic  acid,  in  its  separate  state,  is  in  these  cases  pre- 
ferable to  the  native  combinations  in  which  it  ordinarily  exists.  Dr.  Porta,  an 
Italian  physician,  employed  it  with  great  success  in  the  treatment  of  uterine 
hemorrhage,  and  published  the  results  of  his  experience  in  1827.  M.  Cavalier 
afterwards  used  it  successfully  in  the  same  complaint,  and  found  it  effectual  also 
in  a  case  of  bleeding  from  the  rectum.  It  is,  without  doubt,  a  useful  remedy  in 
most  forms  of  hemorrhage,  after  a  suflBcient  reduction  of  arterial  action  by 
depletory  measures.  In  diarrhoea  it  is  probably  more  beneficial  than  ordinary 
astringents,  as  less  liable  to  irritate  the  stomach  and  bowels.  It  has  been  found 
beneficial  in  colliquative  sweats,  in  cases  of  chronic  catarrh  with  excessive  and 
debilitating  expectoration,  in  the  advanced  stages  of  hooping-cough,  and  in 
cystirrhcea.  The  dose  for  ordinary  purposes  is  from  two  to  five  grains,  but  in 
urgent  cases  it  may  be  increased  to  ten  grains.  The  only  disadvantage  which 
has  been  experienced  from  it,  when  taken  in  excess,  is  obstinate  constipation. 
It  has  been  used  with  advantage,  by  Dr.  P.  Garnier,  in  very  large  doses,  in  the 
dropsy  of  Bright's  disease.  He  gave  from  half  a  drachm  to  a  drachm,  in  divided 
doses,  through  the  day,  and  found  its  curative  influence,  beginning  on  the  second 
day,  to  be  manifested  by  copious  diuresis  with  a  return  of  the  urine  to  a  healthy 
state,  by  perspiration,  ready  alvine  evacuation,  and  a  restoration  of  appetite,  with- 
out any  unpleasant  effect.  (Arch.  Gen.,  Janv.  1859,  p.  36.)  Locally,  it  maybe 
used  for  all  the  purposes  to  which  galls  or  other  vegetable  astringents  are  appli- 
cable; as  for  hemorrhages,  relaxation  of  the  uvula,  chronic  inflammation  of  the 
fauces,  diphtheria,  toothache,  aphthae,  excessive  salivation,  leucorrhoea,  gleet, 
gonorrhoea,  flabby  and  phagedenic  ulcers,  piles,  chilblains,  &c.  As  a  wash  it 
may  be  used  in  solution,  in  the  proportion  of  five  grains  to  a  fluidounce  of 
water.  A  Belgian  surgeon,  M.  Hairion,  recommends  a  strong  solution,  made  in 
the  proportion  of  one  part  of  tannic  acid  to  three  of  distilled  water,  for  appli' 
cation  to  various  ophthalmic  affections;  as  acute  and  chronic  inflammation, 
ulcers  and  specks  on  the  cornea,  swelling  of  the  conjunctiva,  &c.  (Journ.  de 
Fharm,,  xviii.  449.)  An  ointment  may  be  made  from  it  by  rubbing  two  scruples 
first  with  twenty  minims  of  water  into  a  paste,  and  then  with  an  ounce  of  lard. 
A  solution  in  glycerin,  which  dissolves  it  freely,  has  been  recommended  by  Dr. 
Wm.  Bayes,  of  13righton,  England,  as  a  powerful  styptic,  and  an  excellent  local 
application  in  diseases  of  the  mucous  surfaces  requiring  an  astringent  impres- 
sion. In  affections  of  the  rectum  it  may  be  used  in  the  form  of  a  suppository. 
In  diseases  of  the  uterus  it  has  been  recommended  in  the  form  of  a  cylindrical 
pencil  about  an  inch  long  and  two  lines  thick,  made  with  4  parts  of  the  acid  to 
1  part  of  tragacanth,  with  a  little  crumb  of  bread  to  give  the  mixture  due  flexi- 
bility. {Journ.  de  Fharm.,  Fev.  1,  1860,  p.  128.) 

Dr.  B.  W.  Richardson,  of  London,  has  given  the  name  of  styptic  colloid  to 
a  liquid  prepared  by  himself,  consisting  of  ether  saturated  with  tannic  acid 
and  a  colloidal  substance,  such  as  xyloidine  or  gun-cotton.  The  preparation 
of  it  is  slow,  but  not  difficult.  First,  tannin,  as  pure  as  can  be  obtained,  is 
digested  in  absolute  alcohol  for  several  days;  then  pure  ether  is  added  until 
the  thick  alcoholic  mixture  is  rendered  quite  fluid;  and,  finally,  the  colloidal 
substance  is  introduced  until  it  ceases  readily  to  dissolve.  When  applied  on 
wounded  or  abraded  surfaces,  it  soon  loses  the  ether  and  alcohol,  and  a  firm 
coating  is  left,  in  which,  besides  the  tannin  and  colloidal  substance,  are  the 
blood  and  secretions  from  the  surface,  with  albumen  coagulated,  forming  a  cov- 
ering for  the  part  by  which  the  air  is  excluded.  The  liquid  is  applied  by 
means  of  a  camel's-hair  brush,  and  sometimes  by  means  of  cotton  saturated 
with  it,  to  the  edges  of  wounds  closed  by  stitches,  to  ulcerated  surfaces,  can- 
cerous sores,  necrosis,  and  bleeding  parts.  If  it  be  desired  to  make  a  special  im- 
pression on  the  diseased  surface,  as  by  carbolic  acid,  creasote,  iodine,  morphia, 
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Ac,  the  tkgent  may  be  incorporated  with  the  atyntic  fluid  (Pharm.  Journ. 
and  TranH.,  July,  18G7,  p.  29;  alno  Am.  Journ.  of  Pharm.,. ]i\\y,  1867.) 

Given  lar^^ely  to  a  do^,  tannic  acid  caused  the  urine  to  become  dark-brown 
and  oprt(||ie;  and  the  secretion  gave  evidences  of  tlic  prcHence  of  jfallic  atui 
jjyrofyaliic  acids.  (C'hem.  Uaz.,  no.  136,  p  231  )  Hence  it  is  probable  that,  when 
ab!iorl)ed,  it  underi^oes  a  change  into  one  or  both  these  acids,  and  that  it  is 
through  these  that  it  produces  its  effects  on  the  system. 

Pharm.  LJi^es.   In  preparing  Digitalinum,  lir. 

Off.  Prep.  Giycerinum  AcidiTannici,  Hr.;  Suppositoria  Acid!  Tannici,  Br.; 
Trochisci  Acidi  Tannici,  Br.;  UDguentum  Acidi  Tannici,  U.  S.  W. 

ACIDUM  VALERIANICUM.  U.  S.    Valerianic  Add. 

"Take  of  Valerianate  of  Soda,  in  coarse  powder,  eight  troyounces ;  Sulphuric 
Acid,  Water,  each,  asuffi-cient  quantity.  T©  the  Valerianate  of  Soda  add,  first, 
three  fluidounces  of  Water,  and  then  three  troyounces  and  a  half  of  Sulphuric 
Acid.  Mix  thoin  thoroughly,  and  from  the  mixture,  after  standing,  separate  the 
oily  acid  liquid  which  rises  to  the  surface.  Agitate  this  repeatedly  with  small 
portions  of  Sulphuric  Acid  until  its  specific  gravity  is  reduced  below  0-950. 
Then  introduce  it  into  a  retort,  and  distil  nearly  to  dryness,  rejecting  the  distil- 
late 80  long  as  it  has  a  specific  gravity  above  0940,  and  keeping  the  remainder 
for  use.  The  rejected  portion  of  the  distillate,  after  agitation  with  Sulphuric 
Acid,  may  be  returned  to  the  retort  during  the  progress  of  the  distillation."  U.  S. 

The  object  of  this  process  is  merely  to  procure  valerianic  acid  in  a  state 
adapted  for  the  preparation  of  valerianate  of  ammonia.  The  sulphuric  acid, 
uniting  with  the  soda  of  the  valerianate  of  soda,  separates  the  valerianic  acid, 
which  rises  to  the  surface  with  the  appearance  of  an  oil.  In  this  state  it  is  com- 
bined with  more  than  one  oq.  of  water,  and  as  it  is  the  mouohydrated  acid  that 
is  wanted,  the  direction  is  given  to  agitate  it  with  sulphuric  acid  which  deprives 
it  of  the  excess  of  water.  It  is  now  distilled  in  order  to  separate  any  sulphuric 
acid  and  water  that  may  be  mixed  with  it.  The  process  is  that  of  Mr.  B.  J. 
Crew,  published  in  the  Am.  Journ.  of  Pharm.  for  March,  1860  (p.  109).  Mr. 
F.  C.  Musgiller,  of  Brooklyn,  N.  Y.,  states  that  the  acid  cannot  be  obtained 
by  the  U.  S.  process  of  a  sp.gr.  so  low  as  0933  with  ordinary  sulphuric  acid, 
and  suggests  that  0935  be  adopted  as  the  officinal  standard ;  as  acid  of  this 
strength  is  equally  well  adapted  for  the  preparation  of  the  valerianates,  for 
which  it  is  used.  Mr.  Musgiller  proposes  some  modifications  of  the  U.  S.  pro- 
cess which  appear  to  be  judicious;  but  which  must  be  submitted  to  the  test  of 
experiment  before  being  officinally  adopted.  (See  Am.  Journ.  of  Pharm.,  J sm. 
1869,  p.  83;  also  Proceed,  of  Am.  Pharm.  Assoc,  1868.) 

For  modes  of  preparing  valerianic  acid  from  the  oil  and  roots  of  valerian, 
the  reader  is  referred  to  the  article  on  Valerian  at  page  881.  It  is  prepared 
also  from  fusel  oil  (amylic  alcohol)  by  reaction  with  a  mixture  of  bichromate  of 
potassa  and  sulphuric  acid,  as  the  first  step  in  the  preparation  of  valerianate  of 
soda.  (See  Sodae  Valerianae,  Part  II.) 

Valerianic  acid  received  its  name  from  having  been  found  in  the  oil  distilled 
from  the  root  of  Valeriana  officinalis.  It  is  sometimes  called  also  valeric  acid. 
It  was  first  obtained  in  1817  by  Chevreul  from  the  oil  of  the  dolphin,  and  re- 
ceived the  name  of  delphinic  acid,  which,  however,  upou  the  discovery  of  its 
identity  with  the  acid  afterwards  obtained  by  Pentz  from  valerian,  was  super- 
seded by  its  present  title.  It  has  been  obtained  also  from  the  bark  and  fruit  of 
Viburnum  opulus,  the  sap-wood  of  the  European  elder  (Sambucus  nigra),  the 
root  of  Angelica  Archangelica,  and  from  various  organic  products  whether  of 
the  vegetable  or  animal  kingdom. 

Properties.  Valerianic  acid  is  a  colourless  liquid,  of  an  oily  consistence,  a  re- 
pulsive odour,  recalling,  however,  that  of  valerian,  and  a  pungent,  sour,  acrid,  dis- 
agreeable taste.  Its  sp.  gr.  is  variously  given  from  0930  at  55°  to  0  944  at  50°. 
(Gmelin.)  As  stated  in  the  U.  S.  Pharmacopoeia,  it  isO-933.  It  remains  liquid 
at  8°  below  zero,  and  boils  at  270°  F.  ( Trommsdorff.)  It  is  soluble  in  30  parts 
of  cold  water,  and  when  agitated  with  water  takes  up  about  20  per  cent.,  without 
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losing  its  oily  consistence,  and  rises  to  the  surface  of  the  liquid.  Alcohol  and 
ether  mix  with  it  in  all  proportions.  It  is  very  soluble  in  strong  acetic  acid,  and 
dissolves  camphor  and  some  resins.  (  Trommsdorjf.)  It  forms  salts  with  the  al- 
kalies, and  reddens  litmus  paper  strongly,  but  the  blue  colour  gradually  returns 
in  a  warm  place.  Its  composition  is  represented  by  Cj^Hj^O^;  but  it  is  supposed 
to  bear  to  fusel  oil  a  similar  relation  with  that  between  acetic  acid  and  alcohol. 
Thus,  the  compound  radical  amyl  (C,„Hj,)  uniting  with  one  eq.  of  oxygen  and 
one  of  water  forms  fusel  oil  (Cj„H,jO-f  HO),  which,  by  the  loss  of  two  eqs.  of 
hydrogen  and  the  gain  of  two  of  oxygen,  becomes  monoliydrated  valerianic  acid 
(Cj^HgOg+HO).  In  this  state  the  acid  is  capable  of  uniting  with  two  additional 
eqs.  of  water,  forming  the  terhydrated  acid  (Cj^HgOg+SHO),  or,  if  the  eq.  of 
water  in  the  dry  acid  be  considered  as  constitutional,  the  bihydrated  acid  (C,^ 
H,|,0^+2H0).  This  has  a  much  milder  taste  than  the  dry  or  monohydrated 
acid,  and  at  the  same  time  somewhat  saccharine.  According  to  Chiozza,  the 
anhydrous  acid  (Cj^HgOg)  maybe  prepared  by  treating  valerianate  of  potassa 
with  oxychloride  of  phosphorus.  (Gmelin^s  Handbook,  xi.  37.)  The  U.  S. 
Pharmacopoeia  gives  the  following  tests  of  the  officinal  acid.  "  A  solution  of 
Valerianic  Acid  in  50  parts  of  hot  water,  saturated  with  hydrated  carbonate  of 
zinc,  yields  a  liquid,  which,  when  filtered  and  evaporated  to  10  parts  and  cooled, 
affords  white  pearly  crystals  of  valerianate  of  zinc.  The  mother-water,  drained 
from  these  crystals,  should  not  yield,  by  further  evaporation  and  cooling,  a  salt 
crystallizing  in  six-sided  tables,  and  very  soluble  in  water.  When  the  Acid  is 
added  to  a  concentrated  solution  of  acetate  of  copper,  the  transparency  of  the 
solution  is  not  disturbed."  The  former  of  the  last  two  tests  indicates  the  ab- 
sence of  acetic,  the  latter  of  butyric  acid. 

Medical  Properties  and  Uses.  In  the  state  in  which  it  is  obtained  by  this 
process,  valerianic  acid  has  not  been  used  as  a  medicine.  The  acid  distilled 
from  the  oil  or  root  of  valerian  has  been  employed  in  nervous  affections,  and 
possesses  properties  similar  to  those  of  valerian.  According  to  Landerer,  the 
acid  artificially  produced  does  not  operate  therapeutically  so  satisfactorily  as 
the  native  product.  The  dose  would  probably  be  about  the  same  as  that  of  the 
oil  of  valerian.   It  may  be  given  in  sweetened  water. 

Off.  Prep.  Ammoniae  Yalerianas,  U.  S.;  Quinia;  Valerianas,  U.  S.        W. 

ACONITIA.  U.S., Br. 
Aconitia. 

"  Take  of  Aconite  Root,  in  moderately  fine  powder,  forty  eight  troyounces  ; 
Diluted  Sulphuric  Acid  a  fuidounce  and  a  half;  Alcohol,  Stronger  Water  of 
Ammonia,  Stronger  Ether,  Distilled  Water,  each,  a  sufficient  quantity.  Digest 
the  powder  in  eight  pints,  of  Alcohol,  in  a  close  vessel,  at  the  temperature  of 
120°,  for  twenty-four  hours.  Introduce  the  mixture  into  a  cylindrical  perco- 
lator, and  gradually  pour  Alcohol  upon  it  until  twenty  four  pints  of  liquid  have 
slowly  passed.  Distil  off  the  alcohol  from  the  filtered  liquid  until  this  is  reduced 
to  the  measure  of  a  pint.  Then  add  to  the  concentrated  liquid  a  pint  of  Dis- 
tilled Water,  to  which  has  been  added  the  Diluted  Sulphuric  Acid,  and  mix 
thoroughly.  Remove  from  the  liquid  the  fixed  oil  and  resin  which  separate  on 
standing,  and  evaporate  it  to  four  fluidounces.  When  the  liquid  has  cooled, 
pour  it  into  a  glass-stoppered  pint  bottle,  and  wash  it,  by  agitation  and  de- 
cantation,  with  six  fluidounces  of  Stronger  Ether,  to  remove  the  remainder  of 
the  fixed  oil  and  resin.  Now  add  Stronger  Water  of  Ammonia  until,  after  agita- 
tion, it  remains  in  slight  excess.  Next,  treat  the  resulting  mixture  with  six 
fluidounces  of  Stronger  Ether,  and,  having  closed  the  bottle,  agitate  briskly  for 
a  few  minutes.  Allow  the  liquid  to  stand  until  it  separates  into  two  layers,  the 
lighter  being  an  ethereal  solution  of  Aconitia.  Decant  this  carefully,  and  treat 
what  remains,  twice  successively,  with  the  same  quantity  of  Stronger  Ether, 
decanting  each  time  as  before.  Mix  the  several  ethereal  solutions  in  a  porcelain 
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^H  capsule,  and  allow  the  ;»ixture  to  evaporate  spontaneuusly  to  dryness.  Lastly, 
^B  reduce  the  dry  rcgidiie  to  powder,  and  keep  it  in  a  wcU-Htopped  bottle."  U.  S. 
^f      "Take  of  Aconite  Root,  in  coarse  powdor,  fourteen  poundH  (avoird.);  Rec- 
^^  tificd  Spirit,  Distilled  Water,  Solution  of  Aninionio,  Pure  Ether,  Dilute  Sul- 
1^         pburic  Acid,  of  each,  a  sufficiency.   I'our  upon  the  Aconite  Root  three  gallons 
^B  of  the  Spirit,  mix  them  well,  and  h(;ut  until  ebullition  commences;  then  cool, 
^H  and  macerate  for  four  days.    Transfer  the  whole  to  a  displacement  apparatus, 
^^K  and  percolate,  adding  more  Spirit,  when  requisite,  until  the  root  is  exhausted. 
^W  Distil  off  the  greater  part  of  the  spirit  from  the  tincture,  and  evaporate  the  re- 
mainder over  a  water-bath  until  the  whole  of  the  alcohol  has  been  dissipated. 
Mix  the  residual  extract  thoroughly  with  twice  its  weight  of  boiling  Distilled 
Water,  and,  when  it  has  cooled  to  the  temperature  of  the  atmosphere,  filter 

(through  paper.  To  the  filtered  liquid  add  Solution  of  Ammonia  in  slight  ex- 
cess, and  heat  them  gently  over  a  water-bath.  Separate  the  precipitate  on  a 
filter,  and  dry  it.  Reduce  this  to  coarse  powder,  and  macerate  it  in  successive 
portions  of  the  Pure  Ether  with  frequent  agitation.  Decant  the  several  products, 
mix,  and  distil  o(f  the  ether  until  the  extract  is  dry.  Dissolve  the  dry  extract 
in  warm  Distilled  Water  acidulated  with  the  Sulphuric  Acid;  and,  when  the 
solution  is  cold,  precipitate  it  by  the  cautious  addition  of  Solution  of  Ammonia 
diluted  with  four  times  its  bulk  of  Distilled  Water.  Wash  the  precipitate  on  a 
filter  with  a  small  quantity  of  cold  Distilled  Water,  and  dry  it  by  slight  pres- 
sure between  folds  of  filtering  paper."  Br. 

The  process  of  the  U.  S.  Pharmacopoeia,  which  is  a  modification  of  that  of 
Headland,  published  in  a  note  in  a  preceding  edition  of  the  U.  S.  Dispensa- 
tory, was  substituted  for  the  former  U.  S.  process,  because,  in  consequence  of  the 
amount  of  water  employed, and  the  use  of  animal  charcoal,  which  absorbed  much 
of  the  alkaloid,  that  formula  had  proved  unproductive.  In  the  present,  the  pow- 
dered root  is  exhausted  with  alcohol  by  percolation,  most  of  the  alcohol  distilled 
off,  and  the  residue  treated  with  very  dilute  sulphuric  acid,  by  which  the  native 
salt  is  converted  into  the  sulphate.  After  the  removal  of  the  resinous  and  oily 
matters  that  separate,  the  solution  of  the  sulphate  is  concentrated,  and  washed 
with  ether,  which,  without  dissolving  the  sulphate,  which  is  insoluble  in  that 
menstruum,  removes  the  remaining  oil  and  resin.  The  addition  of  ammonia  now 
decomposes  the  sulphate,  separating  the  alkaloid,  which  in  this  state  is  dissolved 
out  by  repeated  agitation  with  ether ;  and  the  process  is  completed  by  mixing 
the  ethereal  solutions,  and  allowing  them  to  evaporate  spontaneously.  The 
points  in  which  this  process  differs  from  that  of  Headland,  are  the  use  of  perco- 
lation to  exhaust  the  root  instead  of  boiling  with  alcohol,  and  the  washing  with 
ether  before  the  addition  of  ammonia,  by  which  the  resin  and  colouring  matter 
are  removed.  The  latter  modification  originated  in  a  suggestion  of  Prof.  Procter 
in  a  communication  to  the  Am.Joum.  of  Pharm.  (March,  1861,  p.  102). 

In  the  British  process,  the  root  is  exhausted  with  alcohol  by  a  combination 
of  maceration  and  percolation,  which  experience  has  shown  to  be  unnecessary ; 
the  resulting  tincture  is  wholly  deprived  of  its  alcohol  by  distillation  and 
evaporation  ;  and  the  residue  thoroughly  exhausted  by  boiling  water.  The  solu- 
tion thus  obtained  is  treated  with  ammonia ;  and  the  precipitate,  which  contains 
the  alkaloid,  having  been  dried  and  powdered,  is  exhausted  by  ether.  Lastly,  the 
impure  aconitia  obtained  by  distilling  off  the  ether,  is  purified  by  solution  in 
water  acidulated  with  sulphuric  acid,  and  precipitation  by  ammonia.  This  pro- 
cess was  given  to  the  Pharmacopoeia  Committee  of  the  British  Council  by  a 
manufacturer  who  had  been  in  the  habit  of  preparing  the  alkaloid.  ( Garrod.)* 

*  A  process  has  recently  been  published  by  M.  E.  Hottot,  of  France,  -which  is  believed 
by  the  author  to  yield  the  alkaloid  pure.  The  powdered  root  is  macerated  for  eight  days 
in  alcohol  of  85°;  the  liquid  is  separated  by  percolation;  slaked  lime  is  added,  and  the 
mixture  shaken  from  time  to  time ;  the  liquid  is  filtered,  precipitated  by  a  slight  excess  of 
sulphuric  acid,  and  evaporated  to  a  syrupy  consistence ;  twice  or  three  times  its  weight  of 
water  is  added  to  the  residue,  the  mixture  allowed  to  rest,  and  the  preen  oil  which  rises  to 
the  surface  and  solidifies  at  68"  F.  removed ;  the  liquid  having  been  passed  through  a 
moist  filter  to  separate  the  last  portion  of  oil,  is  treated  with  ammonia,  and  raised  to  the 
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It  is  highly  probable  that  more  or  less  of  the  aeonella  discovered  by  the  Messrs. 
Smith  of  Edinburgh  in  aconite  root,  and  now  believed  to  be  identical  with  nar- 
cotina,  is  contained  in  most  of  the  aconitia  of  commerce.  It  appears  to  us  that 
it  must  contaminate  the  product  of  the  British  process,  and,  if  not  present  in  the 
U.  S.  aconitia,  must  have  been  removed  by  the  preliminary  washing  with  ether. 
If  great  care  is  taken,  in  the  preparation  of  aconitia,  to  avoid  the  slightest  ex- 
cess of  sulphuric  acid,  beyond  what  is  necessary  for  the  solution  of  this  alkaloid, 
the  aeonella  will  be  left  behind;  and  on  the  same  principle  it  may  be  separated 
from  aconitia  when  existing  in  it.  Should  a  mixture  of  the  two  be  decolorized 
by  animal  charcoal,  the  aconitia  would  be  liable  to  be  absorbed,  and  thg  aeo- 
nella to  be  left.  (Messrs.  Smith,  Pharm.  Journ.,  Jan.  1864,  p.  319.)  Whichever 
process  is  used,  care  should  be  taken  not  to  employ  the  ammonia  in  great  excess, 
as  it  diminishes  the  product  probably  by  dissolving  the  aconitia.* 

Properties.  As  procured  by  either  of  the  officinal  processes  aconitia  is 
slightly  coloured;  but  when  pure  it  is  perfectly  white.  As  generally  obtained 
it  is  amorphous;  but  it  would  seem  to  be  capable  of  crystallization;  for  we  are 
told  that  a  specimen  of  aconitia  in  perfectly  defined  large  crystals  was  con- 
tributed by  Mr.  Morson,  of  London,  to  the  International  Exhibition  of  1862. 
(Groves,  Pharm.  Journ.  and  Trans.,  2d  ser.,viii.  121. )f  When  obtained  by 
precipitation  from  a  watery  solution  of  its  salts,  it  is  in  the  form  of  a  hydrate, 
containing  25  per  cent,  of  water;  but  it  yields  its  water  when  heated,  and  may 
be  obtained  anhydrous  by  the  spontaneous  evaporation  of  its  solution  in  ether, 
or  by  precipitation  by  the  alkalies  from  a  boiling  solution  of  its  salts.  In  this 
case  it  forms  a  compact  coagulum.  (Hottot.) 

Aconitia  probably  exists  in  the  plant  combined  with  a  vegetable  acid,  form- 
ing a  soluble  salt.  It  is  inodorous,  and  of  a  bitter  and  acrid  taste,  producing 
a  benumbing  impression  on  the  tongue.  It  is  unalterable  in  the  air,  and  fusible 
by  a  gentle  heat.  It  has  been  usually  considered  as  not  volatilizable,  being 
decomposed  at  a  high  temperature,  with  the  escape  of  ammonia,  and  by  a  con- 
tinuance of  the  heat  entirely  dissipated.  This  statement,  however,  is  contra- 
dicted by  the  results  obtained  by  Mr.  Guy,  who  found  it  to  melt  at  140°,  and 

boiling  point;  the  aconitia,  which  is  deposited  in  a  compact  mass,  and  contains  much 
resin,  is  washed,  and  treated  with  pure  ether,  and  the  ethereal  solution  allowed  to  evapo- 
rate; the  residue  is  dissolved  in  water  acidulated  with  sulphuric  acid,  and  precipitated  by 
ammonia ;  the  coagulum  which  forms  is  collected  on  a  filter,  dried,  and  dissolved  in  ether ; 
the -ethereal  solution  is  evaporated  to  dryness,  the  residue  treated  with  a  very  little  dilute 
sulphuric  acid,  and  the  solution  precipitated  by  dilute  solution  of  ammonia  added  drop  by 
drop.  The  first  portion  deposited,  being  coloured,  is  separated,  and  the  precipitation  con- 
tinued till  the  ammonia  is  in  slight  excess.  The  precipitate  now  formed  is  washed  until 
freed  from  ammoniacal  odour,  and  dried  at  a  low  temperature.  Ten  kilogrammes  (about 
26  lbs.  troy)  of  the  root  yield  a  mean  product  of  from  4  to  6  grammes  (p^i  to  ^iss)  of  the 
alkaloid,  which  is  perfectly  white.  [Ann.  de  Therap.,  1864,  p.  46.) — Note  to  the  twelfth 
edition. 

*  The  root  of  Aconitum  ferox,  from  the  E.  Indies,  is  preferable  for  procuring  the  alka- 
loid, in  consequenceof  its  greater  yield.  A  specimen  of  this,  which  we  have  had  the  oppor- 
tunity of  examining,  was  in  single  roots,  fusiform,  from  two  and  a  half  to  three  and  a  half 
inches  long,  from  half  an  inch  to  an  inch  and  a  half  thick  at  the  thickest  part  near  the 
top,  gradually  tapering  to  a  point,  unequally  wrinkled  from  drying,  of  a  dark-brown  col- 
our externally,  yellowish  internally,  hard,  with  a  shining  wax-like  fracture,  and  the 
characteristic  taste  of  the  aconites  in  a  high  degree.  (Note  to  the  tenth  edition.) 

f  As  Dr.  Guy  and  Mr.  Waddington,  though,  with  the  aid  of  the  process  of  micro-sub- 
limation, one  or  both  obtained  crystalline  sublimates  of  all  the  alkaloids  with  one  or 
two  exceptions,  and  even  succeeded  in  subliming  aconitia,  were  unable  to  obtain  a  crys- 
talline sublimate  of  this  alkaloid  (Pharm.  Journ.,  July,  1867,  p.  11),  the  inference  is 
fair  that  aconitia,  so  far  as  at  present  known,  is  essentially  uncrystallizable.  This  is  not 
a  matter  of  indifference ;  for  specimens  from  Germany,  sold  in  the  London  market  as  aco- 
nitia, have  heen  partially  crystallizable,  and  the  inference  is  that  they  were  contaminated 
with  another  alkaloid  of  aconite,  the  aeonella  of  the  Messrs.  Smith,  for  example,  which 
is  at  the  same  time  readily  crystallizable,  and  wholly  destitute  of  the  peculiar  physio- 
logical properties  of  aconitia ;  and  it  is  difficult  to  resist  the  suspicion,  that  the  aconitia 
of  Mr.  Morson,  mentioned  in  the  text,  owed  its  crystalline  character  to  the  same  cause. 
That  Dr.  Groves  succeeded  in  crystallizing  certain  salts  of  aconitia  is  no  proof  that  the 
alkaloid  itself  is  crystallizable.  (Note  to  the  thirteenth  edition.) 


PART  II.  Ae&nttia.  985 


i 


to  sublime  unchanprod  at  aboat  400°.  (Pharm.  Journ.  and  Trans.,  Feb.  1868, 
p.  374.)  It  is  sj)aringly  soliiblo  in  water,  requiring  for  solution  l&O  partH  of  cold 
and  50  of  boilinj?  water.  {I'liillips.)  Alcohol,  etiier,  and  chloroform  disHolve  it 
readily.  It  restores  the  blue  colour  of  litmuw  reddened  by  acidH,  and  neutral- 
izes the  acids,  forminfi^  crystal lizablo  salts.  The  solution  of  the»<5  salts  produces 
white  precipitate  with  bichloride  of  platinum,  a  yellowish  with  terchloride 
of  gold,  and  a  yellowish-brown  with  free  iodine.  Aconitia  is  precipitated  from 
the  solution  by  the  caustic  alkalies,  but  not  by  carbonate  of  ammonia,  or  the 
bicarbonatcs  of  potassa  and  soda.  (Hr.)  Its  received  formula  is  C^II„NO  . 
A  spurious  substance  has  sometimes  been  sold  under  the  same  name,  which  is 
nearly  or  quite  inert ;  and  at  best  the  alkaloid  is  apt  to  be  of  uncertain  strength, 
as  found  in  the  shops.  This  can  be  accounted  for,  now  that  it  is  known  that 
aconclla  must  have  largely  contaminated  the  alkaloid  as  procured  by  the  pro- 
cesses used,  and  sometimes  nmy  have  been  the  chief  ingredient. 

Medical  Froperiies  and  Uses.  This  vegetable  principle  exercises  a  powerful 
influence  over  the  animal  economy.  One-fiftieth  of  a  grain  dissolved  in  alcohol 
destroyed  a  sparrow  in  a  few  minutes ;  and  the  same  quantity,  administered 
to  an  elderly  female,  is  said  to  have  nearly  proved  fatal.  Dr.  Garrod  has  re- 
peatedly known  large  dogs  to  be  killed  by  the  50th  of  a  grain;  more  than  half 
an  hour  usually  elapsing  before  death.  (Med.  Times  and  Gaz.,  Feb.  lSQ4,ii. 
140.)  In  a  case  of  poisoning  by  aconitia,  recorded  by  Dr.  Golding  Bird,  though 
two  grains  and  a  half  were  taken,  the  patient  ultimately  recovered.  But,  as 
vomiting  almost  immediately  ensued,  there  is  reason  to  believe  that  nmch  of 
the  poison  was  thus  discharged  from  the  stomach.  Besides  extreme  general 
prostration,  indicated  by  a  cold  pale  surface,  and  a  scarcely  perceptible  action 
of  the  heart,  the  prominent  symptoms  were  convulsive  vomiting,  recurring 
every  minute  or  two,  and  feai'ful  spasms  of  the  throat,  resembling  those  of  hy- 
drophobia, upon  any  attempt  at  swallowing.  There  was  no  paralysis,  the 
pupils  were  sensible  to  light,  and  the  intellect  remained  perfectly  clear.  The 
remedies  were  the  hot  bath,  mustard  to  the  epigastrium,  and  enemata  of  oil  of 
turpentine,  laudanum,  and  nutriment.  (Lond.  Med.  Gaz.,  Jan.  1847.)  Dr. Van 
Praag  found,  in  his  experiments  with  aconitia  on  the  lower  animals,  that  it 
lessens  cerebral  power,  paralyzes  the  nerves  of  voluntary  motion,  dilates  the 
pupil,  retards  respiration,  is  uncertain  in  its  influence  on  the  pulse,  and  destroys 
life  either  suddenly  by  asphyxia,  or  more  slowly  by  exhaustion. 

The  observations  of  M.  Hottot,  from  experiments  on  himself,  are  deserving 
of  notice,  from  the  great  care  with  which  they  appear  to  have  been  made.  From 
doses  gradually  increased  to  3  milligramraes  ('046  gr.),  M.  Hottot  experienced, 
immediately,  over  the  whole  mucous  membrane  of  the  mouth,  a  sensation  of 
acrimony  and  heat,  which  rapidly  extended  to  the  throat,  and  somewhat  later 
to  the  stomach.  This  feeling  became  more  and  more  intense,  with  burning  and 
numbness  of  the  lips,  tongue,  pharynx,  and  a  profuse  salivation.  To  these  local 
effects  were  soon  added  general  phenomena,  at  first  uneasiness,  weakness, 
heaviness  of  head,  then  nausea  and  frequent  yawning,  oppression,  marked 
muscular  debility,  tingling  over  difl'erent  parts  of  the  body,  but  especially  in 
the  face  and  limbs,  and  a  slightly  excited  pulse.  After  a  time  the  weakness 
increased,  headache  and  often  lancinating  pains  of  the  face  supervened,  and 
the  nausea  was  attended  with  vomiting.  These  were  followed  by  increased 
muscular  prostration,  still  more  manifest  tinglings,  numbness  of  the  limbs, 
swollen  features,  reduced  pulse,  difficult  breathing,  painful  burning  in  the 
throat,  and  copious  sweats.  Later  still,  general  prostration  came  on,  the  least 
effort  produced  exhaustion,  the  breathing  became  deep  and  slow,  and  the  pulse 
was  sensibly  lowered.  There  was  no  sleep,  and  the  pupil  was  moderately  di- 
lated ;  but  the  intelligence  remained  sound.  These  symptoms  continued  from 
ten  to  sixteen  hours,  and  were  then  gradually  relieved,  the  most  persistent 
being  irritation  of  the  throat,  heaviness  of  head,  and  general  lassitude.  The  ef- 
fects were  precisely  those  of  aconite  itself.  Aconitia  is  little  used  internally  as 
a  remedy.  M.  Hottot,  however,  has  employed  it  to  obtain  the  effects  of  aconite, 
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giving  it  in  the  form  of  pills,  each  containing  the  fifth  of  a  milligramme  (3^3 
of  a  grain),  or  in  a  tincture  containing  one-sixteenth  of  a  grain  in  the  drachm. 
The  quantity  taken  daily  was  of  the  pills  from  2  to  10,  of  the  tincture  from  10 
to  40  drops,  in  divided  doses.  Gubler,  who  seems  familiar  with  the  action  of 
this  alkaloid,  states  that  it  is  rarely  proper  to  exceed  the  quantity  in  a  day  of 
two  milligrammes,  taken  in  four  doses,  or  about  the  ji^  of  a  grain  for  a  dose. 
{Ann.  de  Therap.,  1865,  p.  82.)  But  the  internal  use  of  so  powerful  a  medicine 
is  hazardous,  and  should  not,  we  think,  be  encouraged,  as  very  slight  errors 
might  lead  to  the  most  serious  effects;  and  we  can  quite  as  conveniently  use 
the  tincture. 

Dr.  TurnbuU  was  the  first  to  recommend  the  external  use  of  aconitia;  and  his 
favourable  report  has  been  abundantly  confirmed  by  others.  By  this  writer  it  is 
said  to  produce  in  the  skin  a  sensation  of  heat  and  prickling,  followed  by  numb- 
ness ;  and  the  effect  continues,  according  to  the  quantity  applied,  from  two  to 
twelve  hours  or  more.  He  found  it  not  to  act  as  a  rubefacient,  or  at  least  but 
slightly  so.  Applied  much  diluted  and  in  minute  quantity  to  the  eye,  it  causes 
contraction  of  the  pupil,  with  an  almost  intolerable  sense  of  heat  and  tingling. 
Dr.  Turnbull  employed  it  with  benefit  in  neuralgia,  gout,  and  rheumatism.  He 
recommends  it  either  in  alcoholic  solution,  in  the  proportion  of  a  grain  to  a 
fluidrachm,  or  in  the  form  of  an  ointment,  made  by  rubbing  two  grains  of  the 
alkaloid  first  with  six  drops  of  alcohol,  and  then  with  a  drachm  of  lard.  These 
proportions  are  sufiiciently  large  to  begin  with,  but  may  be  gradually  increased 
to  four  or  five,  or  even  eight  grains  to  the  drachm.  The  application  should  be 
made  by  friction  over  the  part  afiected,  to  be  continued  till  the  peculiar  sensation 
above  described  is  produced,  and  may  be  repeated  three  or  four  times,  or  more 
frequently,  during  the  day.  No  good  can  be  expected  unless  the  sensation 
alluded  to  be  experienced  in  a  greater  or  less  degree.  Care  should  be  taken  not 
to  apply  the  medicine  to  an  abraded  surface,  or  to  a  mucous  membrane,  for  fear 
of  dangerous  constitutional  effects.  It  has  gradually  come  into  extensive  use, and 
has  the  advantages,  as  an  external  remedy,  over  other  preparations  of  aconite, 
of  greater  neatness  and  precision. 

Off.  Frep.  Unguentum  Aconitiae,  Br.  W. 

^THEREA. 

Ethers. 

Ethers  are  peculiar,  fragrant,  sweetish,  very  volatile,  and  inflammable  sub- 
stances, generated  for  the  most  part  by  the  action  of  acids  on  alcohol.  Their 
composition  varies  with  the  acid  employed  in  their  formation.  Sometimes  this 
merely  acts  as  a  chemical  agent  on  the  alcohol,  without  entering  into  the  com- 
position of  the  ether  generated;  in  which  case  the  ether  may  be  supposed  to 
consist,  according  to  the  views  that  may  be  adopted  of  its  constitution,  either  of 
ethylen  (etherine),  C^H^,  and  water,  or  of  ethyl,  C^H^,  and  oxygen.  In  other 
instances,  the  ethylen  theory  being  admitted  for  the  present,  the  acid  employed 
unites  with  ethylen  and  water  (the  ether  just  mentioned),  or  with  ethylen  only. 
On  the  basis  of  these  differences  of  composition,  the  medicinal  ethers  may  be 
divided  into  three  kinds:  1.  tho.se  consisting  of  ethylen  and  water;  2.  those 
consisting  of  an  acid,  ethylen,  and  water ;  and  3.  those  composed  of  an  acid  and 
ethylen  only.  Hydric  ether  is  the  only  medicinal  ether  of  the  first  kind,  nitrous 
ether  is  an  example  of  the  second,  and  muriatic  ether  of  the  third.  In  medicine, 
the  hydric  and  nitrous  ethers,  and  their  modifications,  are  those  most  commonly 
employed;  though  occasionally  the  muriatic  and  acetic  have  been  used.  In  con- 
formity with  the  new  arrangement  of  the  TJ.  S.  Pharmacopoeia,  we  shall  consider 
under  this  heading  only  the  ethers  themselves,  transferring  to  the  Spirits  those 
Preparations  which  are  formed  by  a  mixture  of  the  ethers  and  alcohol,  and  offi- 
cinally  denominated  Spirits ;  as  the  Spirit  and  Compound  Bpirit  of  Ether,  and 
the  Spirit  of  Nitrous  Ether. 
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^B^  Ethers,  from  thoir  oxtremu  inflammability,  should  never  be  decanted  in  the 
vicinity  ufflatno.  llenct*  it  in  prudent  not  to  pour  them  out  near  a  lighted  candle. 
They  hIiouM  bo  kept  in  accurately  stopped  bottles,  in  a  cool  place;  otherwise 
they  are  liable  to  considerable  loss  by  evaporation.  B. 

yETIIEU.  U.S.,  Br.  yErnER  Sulphuricus.  Ed.,  Dub.  Ether.  SuU 
phurtc  Ether.   Hydric  Ether.   Hydrate  of  Ethylcn.    Oxide  of  Ethyl. 

"  Take  of  Stronjjer  Alcohol  nix  pints;  Sulphuric  Acid  thirty-nix  troyounces  ; 
Potassa  three  hundred  and  sixty  grains;  Distilled  Water  three  Jluidounces. 
To  two  pints  of  the  Alcohol,  contained  in  a  six-pint  tubulated  retort,  gradually 
add  the  Acid,  stirring  constantly  during  the  addition.  JJy  means  of  a  cork  fitted 
to  the  tubulure,  adapt  a  long  funnel-shaped  tube,  with  the  lower  end  drawn  out 
so  as  to  form  a  narrow  oriQce,  and  reaching  nearly  to  the  bottom  of  the  retort, 
and  also  a  thermometer  tube,  graduated  from  260°  to  300°,  with  its  bulb  reaching 
to  the  middle  of  the  liquid.  Having  placed  the  retort  on  a  sand-bath,  connect 
it  with  a  Liebig's  condenser,  and  this  with  a  well-cooled  receiver.  Then  raise 
the  heat  quickly  until  the  liquid  boils,  and  attains  a  temperature  between  266° 
and  280°.  By  means  of  a  flexible  tube,  connected  with  the  stop-cock  of  an  ele- 
vated vessel  containing  the  remainder  of  the  Alcohol,  introduce  that  liquid  into 
the  retort,  through  the  funnel-shaped  tube,  in  a  continuous  stream ;  the  quantity 
supplied  being  so  regulated,  that  the  temperature  of  the  boiling  liquid  shall 
continue  between  the  degrees  mentioned.  After  all  the  Alcohol  has  been  added, 
proceed  with  the  distillation  until  the  temperature  rises  to  286°,  when  the  pro- 
cess should  be  discontinued.  To  the  distilled  liquid  add  the  Potassa,  previously 
dissolved  in  the  Distilled  Water,  and  shake  them  occasionally  together.  At  the 
end  of  twenty-four  hours,  pour  off  the  supernatant  liquid,  introduce  it  into  a 
retort,  and,  with  a  gentle  heat,  distil  into  a  well-cooled  receiver  three  pints,  or 
until  the  liquid  attains  the  specific  gravity  0-750.  Lastly,  keep  the  Ether  in  a 
well-stopped  bottle."  U.  S. 

"  Take  of  Rectified  Spirit  Jifty  Jluidounces  [Imp.  meas.] ;  Sulphuric  Acid  ten 
fiuidounces  [Imp.  meas.];  Chloride  of  Calcium  ten  ounces  [avoird.];  Slaked 
Lime  half  an  ounce  [avoird.] ;  Distilled  Water  thirteen  fiuidounces  [Imp. 
meas.].  Mix  the  Sulphuric  Acid  with  twelve  fiuidounces  of  the  Spirit  in  a  glass 
matrass  capable  of  containing  at  least  two  pints  [Imp.  meas.],  and,  not  allowing 
the  mixture  to  cool,  connect  the  matrass  by  means  of  a  bent  glass  tube  with  a 
Liebig's  condenser,  and  distil  with  a  heat  sufficient  to  maintain  the  liquid  in  brisk 
ebullition.  As  soon  as  the  ethereal  fluid  begins  to  pass  over,  supply  fresh  Spirit 
through  a  tube  into  the  matrass  in  a  continuous  stream,  and  in  such  quantity  as 
to  equal  the  volume  of  the  fluid  which  distils  over.  For  this  purpose  use  a  tube 
furnished  with  a  stop-cock  to  regulate  the  supply,  connecting  one  end  of  the  tube 
with  a  vessel  containing  the  Spirit  raised  above  the  level  of  the  matrass,  and 
passing  the  other  end  through  a  cork  fitted  into  the  matrass.  When  the  whole  of 
the  Spirit  has  been  added,  and  forty-two  fiuidounces  have  distilled  over,  the  pro- 
cess may  be  stopped.  Dissolve  the  Chloride  of  Calcium  in  the  Water,  add  the 
Lime,  and  agitate  the  mixture  in  a  bottle  with  the  impure  ether.  Leave  the 
mixture  at  rest  for  ten  minutes,  pour  off  the  light  supernatant  fluid,  and  distil 
it  with  a  gentle  heat  until  a  glass  bead  of  specific  gravity  0't35  placed  in  the 
receiver  begins  to  float.  The  ether  and  spirit  retained  by  the  chloride  of  cal- 
cium, and  by  the  residue  of  each  rectification,  may  be  recovered  by  distillation 
and  used  in  a  subsequent  operation."  Br. 

The  preparation  of  ether  embraces  two  stages ;  its  generation,  and  its  sub- 
sequent rectification  to  remove  impurities.  The  formulas  agree  in  obtaining  it 
by  the  action  of  sulphuric  acid  on  alcohol.  In  the  United  States  process,  which 
is  adopted,  with  modifications,  from  that  of  the  French  Codex,  one-third  of  the 
alcohol  taken  is  mixed  with  the  acid,  and,  while  still  hot  from  the  reaction,  dis- 
tilled from  a  glass  retort,  by  a  heat  quickly  applied,  into  a  refrigerated  receiver. 
When  the  heat  of  the  mixture  has  risen  to  between  266°  and  280°,  the  re- 
mainder of  the  alcohol  is  allowed  to  enter  the  retort  in  a  continuous  stream, 
the  supply  being  so  regulated  that  the  heat  shall  be  maintained  between  the 
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degrees  mentioned.  By  a  complicated  reaction  which  will  be  explained  presently, 
the  acid  converts  the  alcohol  into  ether  ;  and,  were  it  not  that  the  acid  becomes 
more  and  more  dilute  as  the  process  proceeds,  it  would  be  able  to  etherize  an 
unlimited  quantity  of  alcohol.  Although  the  acid,  before  it  becomes  too  dilute, 
is  capable  of  determining  the  decomposition  of  a  certain  amount  of  alcohol,  yet 
it  is  not  expedient  to  add  this  amount  at  once;  as  a  considerable  portion  of  it 
would  distil  over  un decomposed  with  the  ether.  The  proper  way  of  proceeding, 
therefore,  is  that  indicated  in  the  formula;  namely,  to  commence  the  process 
with  the  use  of  part  of  the  alcohol,  and,  when  the  decomposition  is  fully  estab- 
lished, and  a  portion  of  ether  has  distilled,  to  add  the  remainder  in  a  gradual 
manner,  so  as  to  replace  that  which,  every  moment  of  the  progress  of  the  dis- 
tillation, is  disappearing  by  its  conversion  into  ether. 

In  the  U.  S.  process  of  1850,  the  point  at  which  the  distillation  should  cease 
was  determined  by  the  proportion  of  the  ether  distilled  to  that  of  the  alcohol 
employed,  or  by  the  appearance  of  white  vapours  in  the  retort,  which  indicate 
the  generation  of  other  products  beside  the  ether;  but,  in  the  present  plan,  ar- 
rangements having  been  made  by  which  the  temperature  can  be  determined,  the 
degree  of  heat  has  been  adopted  as  a  better  criterion;  as  it  is  only  when  the 
temperature  exceeds  the  pointof  286°  indicated,  that  the  production  of  injurious 
impurities  is  to  be  apprehended.  The  modifications  of  the  old  process  were  made 
in  conformity  with  suggestions  by  Dr.  Squibb,  contained  in  a  paper  published 
in  the  Proceedings  of  the  American  Pharmaceutical  Association  for  the  year 
1858  (p.  390).  The  direction  in  the  former  process  to  reserve  a  small  portion 
of  acid,  to  be  added  gradually  with  the  reserved  alcohol,  upon  the  supposition 
that  the  acid  ia  the  retort  might  be  too  much  weakened  to  perform  its  part 
duly,  has  been  found  upon  trial  to  result  in  no  practical  advantage.  As  the 
proper  proportion  between  the  acid  and  alcohol  is  that  which  requires  for  ebul- 
lition a  temperature  somewhat  above  266°,  or  that  at  which  the  ether  is  formed, 
there  is  an  obvious  propriety  in  supplying  the  alcohol  just  so  rapidly  as  may  be 
sufficient  to  maintain  this  temperature  in  the  liquid  of  the  retort.  If  the  alcohol 
be  supplied  so  rapidly  as  to  reduce  the  temperature  below  the  point  mentioned, 
alcohol  will  distil  over  in  undue  proportion ;  if  too  slowly  supplied,  the  tempera- 
ture will  rise  so  high  as  to  produce  other  reactions  in  the  materials  than  that 
required  for  etherification,  and  various  other  products  will  result.  The  rising  of 
the  temperature  to  286°,  after  all  the  alcohol  has  been  added,  is,  therefore,  an 
indication  that  the  process  should  be  suspended.  Nevertheless,  the  caution  to 
check  the  process  when  white  vapours  appear  in  the  retort  is  not  amiss,  as 
affording  an  additional  security  that  it  shall  not  be  carried  too  far.  At  the 
temperature  of  320°,  there  would  be  generated  sulphurous  acid,  heavy  oil  of 
wine,  olefiant  gas,  and  a  large  quantity  of  resino-carbonaceous  matter,  black- 
ening and  rendering  thick  the  residuary  liquid  ;  all  of  them  products  arising 
from  the  decomposition  of  a  portion  of  sulphuric  acid,  alcohol,  and  ether. 

The  British  process  is  that  of  the  late  Edinburgh  Pharmacopoeia  slightly 
modified.  The  principles  are  the  same  as  those  of  the  U.  S.  process  ;  but  the 
directions  about  temperature  are  wanting;  and  the  regulation  of  the  supply  of 
alcohol,  and  the  cessation  of  the  operation,  are  made  to  depend  on  the  less  relia- 
ble method  of  determining  the  measure  of  liquid,  in  the  first  place  in  the  retort, 
and  in  the  second  place  in  the  receiver;  as  in  the  U.  S.  process  of  1850. 

In  both  processes,  whatever  care  may  be  taken  in  conducting  them,  and  to 
stop  them  in  due  time,  yet  the  ether  obtained  is  contaminated  with  sulphurous 
acid,  heavy  oil  of  wine,  alcohol,  and  water  ;  and  hence  its  purification  becomes 
necessary.  This  is  conducted  in  different  ways,  according  to  the  two  Pharma- 
copoeias. The  U.  S.  Pharmacopoeia  directs  for  this  purpose  an  aqueous  solution 
of  potassa,  the  British  a  saturated  solution  of  chloride  of  calcium  (muriate  of 
lime),  to  which  a  portion  of  recently  slaked  lime  has  been  added.  In  both  cases, 
the  crude  ether  is  agitated  with  the  purifying  agent,  and  submitted  to  a  new 
distillation  at  a  gentle  heat,  called  the  rectification. 

The  purifying  substances  are  potassa  for  sulphurous  acid  and  water,  and 
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tkier  for  alcohol  in  the  U.S.  formula;  lime  for  acid,  and  a  saturated  solution 
of  chloride  of  culciuiu  for  alcohol  and  watt^r,  in  the  British.   The  British  sub- 

Kmccs  for  purifyinj,'  an;  stated  by  lir,  Christison  to  bo  convenient,  and  to  act 
rfectly  and  promptly.  The  chloride  of  calcium  solution,  after  havirjjjf  l>een 
ed,  yields  on  diHtillation  a  further  portion  of  ether  of  the  ollicinal  density; 
d,  by  concentratinjf  it,  Blt^ninf?  while  hot,  and  separating  the  crystiils  of 
sulphite  of  lime  which  form  on  cooling,  the  chloride  may  be  recovered  for 
future  operations. 

The  process  for  forming  ether  is  conducted  with  most  advantage  on  a  large 
scale.  At  Apothecaries*  Hall,  where  the  operation  is  performed  in  this  way, 
the  apparatus  employed  is  thus  described  by  Mr.  Brunde,  It  "consists  of  a 
leaden  still,  heated  by  means  of  high  pressure  steam  carried  through  it  in  a 
contorted  leaden  j)ipe.  A  tube  enters  the  upper  part  of  the  still  for  the  purpose 
of  suffering  alcohol  gradually  to  run  into  the  acid.  The  still-head  is  of  pewter, 
and  is  connected,  by  about  six  feet  of  tin  pipe,  with  a  very  capacious  condens- 
ing apparatus,  duly  cooled  by  a  current  of  water.  The  receivers  are  of  pewter, 
with  glass  lids,  and  have  a  side  tube  to  connect  them  with  the  delivering  end 
of  the  condensing  pipe."  {Manual  of  Chemistry,  edition  of  1848.)  For  an  ac- 
count of  the  apparatus,  used  in  the  U.  S.  Naval  Laboratory  for  obtaining  ether 
by  steam  on  a  large  scale,  see  an  article  by  E.  R,  Squibb,  M.D.,  U.  S.  Navy, 
contained  in  the  Am.  Journ.  of  Pharm.  for  Sept.  1856. 

Properties  of  Officinal  Ether.  Notwithstanding  the  officinal  directions  for 
purifying  ether,  it  is  not  absolutely  pure  as  obtained  by  either  of  the  formulas 
here  given.  Both  contain  a  considerable  proportion  of  alcohol,  the  U.  S.,  ac- 
cording to  Dr.  Squibb,  25  per  cent,  of  88  per  cent,  alcohol,  the  British,  accord- 
ing to  the  Pharmacopoeia,  8  per  cent,  of  alcohol  by  measure.  In  both,  there  is 
a  little  of  the  light  oil  of  wine.  They  should,  however,  be  free  from  various 
impurities,  which  are  too  often  found  in  commercial  ether,  the  result  of  care- 
less operation,  or  the  employment  of  imperfect  processes.  As  both  Pharmaco- 
poeias give  special  directions  for  the  purification  of  ether,  we  shall  postpone  an 
account  of  the  chemical  and  remedial  properties  of  the  medicine  till  the  pure 
preparation  is  treated  of.  (See  ^ther  Fortior.)  In  the  mean  time,  it  will  be 
proper  to  indicate  the  means  of  determining  the  genuineness  and  purity  of  the 
proper  officinal  ethers.  Commercial  ether  varies  in  sp.gr.  from  0*733  to  0765. 
The  impurities  found  in  it  are  excess  of  alcohol,  water,  sulphurous  and  other 
acids,  heavy  oil  of  wine,  and  various  fi.xed  substances. 

The  U.  S.  ether  should  have  thesp.  gr.  0-750,  and,  if  heavier  than  this,  must 
contain  too  much  alcohol  or  water.  When  shaken  with  an  equal  bulk  of  water 
it  should  not  lose  more  than  from  one-fifth  to  one-fourth  of  its  volume.  The 
statement  that  water  takes  up  only  one-tenth  has  been  shown  by  Dr.  Squibb  to 
be  erroneous.  If  it  take  up  more  than  one-fonrth,  the  ether  must  contain  too 
much  of  alcohol  or  of  water,  or  both.  If  the  alcohol  be  in  excess,  it  may  be  re- 
moved by  agitating  the  liquid  with  twice  its  bulk  of  water,  which  unites  with  the 
alcohol,  forming  a  heavier  stratum,  from  which  the  ether  may  be  poured  oft'.  The 
ether,  however,  takes  up  about  one-tenth  of  water,  which  may  be  removed  by 
agitation  with  fresh-burned  lime,  and  subsequent  distillation.  An  easy  method 
for  detecting  and  measuring  any  alcohol  present  in  ether,  was  given  by  the 
Edinburgh  College;  namely,  to  agitate  it,  in  a  minim  measure,  with  half  its 
volume  of  a  concentrated  solution  of  chloride  of  calcium.  This  will  remove  the 
alcohol;  and  the  reduction  of  the  volume  of  the  ether,  when  it  rises  to  the  sur- 
face, will  indicate  the  amount.  Heavy  oil  of  wine  may  be  discovered  by  the  ether 
becoming  milky  upon  being  mixed  with  water.  If  the  ether  is  pure,'  it  wholly 
evaporates  in  the  air,  leaving  no  solid  residue.  All  non-volatile  impurities  are 
thus  detected.  It  should  not  redden  litmus,  showing  the  absence  of  acids.  The 
point  of  ebullition  is  also  an  indication  of  the  strength  of  the  ether.  A  test  tube, 
full  of  ether,  should,  when  held  in  the  closed  hand,  begin  to  boil  on  the  addi- 
tion of  a  piece  of  broken  glass.  (Squibb.)  When  evaporating  from  bibulous 
paper,  it  should  offer  only  a  slight  degree  of  foreign  odour,  aromatic  and  free 
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from  pungency,  and  should  leave  the  paper,  when  dry,  nearly  or  quite  odourless. 
This  test  proves  the  absence  of  volatile  impurities,  except  a  slight  and  not  inad- 
missible proportion  of  light  oil  of  wine.  (Squibb) 

The  British  ether  should  have  the  sp.  gr.  0-735.  Fifty  measures,  agitated 
with  an  equal  volume  of  water,  are  reduced  to  45  by  an  absorption  of  10  per 
cent.  It  boils  below  105°.  It  is,  therefore,  considerably  stronger  than  the 
U.  S.  ether.  In  other  respects,  it  should  answer  to  the  tests  above  given. 

In  the  impure  state  in  which  ether  is  afforded  by  the  U.  S.  Pharmacopoeia, 
though  it  may  answer  for  external  application,  and  may  even  be  given  by  the 
mouth,  yet  for  purposes  of  inhalation,  which  is  now  the  chief  use  of  ether,  it  is 
scarcely  fitted  without  further  purification ;  and  the  same  is  true,  though  in  a  less 
degree,  of  the  English  preparation.  Hence  the  propriety  of  the  adoption,  in  the 
U.  S.  Pharmacopoeia,  of  the  Stronger  Ether. 

Pharm.  Uses.  In  preparing  Acidum  Tannicum;  Ceratum  Sabinae,  U". /S.;  Ex- 
tractum  Ergotse  Liquidum,  Br.;  Extract.  Filicis  Liquid.,  i?r.;  Extract.  Mezerii 
^thereum,  5r.;  Extract.  Stramonii,  i?r.;  Morphiae  Acetas,  U.S.;  Oleoresina 
Capsici,  U.  S.;  Oleoresina  Cubebae,  U.  S.;  Oleoresina  Lupulinse,  U.  S.;  Oleo- 
resina Piperis,  U.  S.;  Tinctura  Opii  Deodorata,  U  S. 

Ojf.Prep.  ^ther  Fortior,  U.S.;  ^ther  Purus,  7^r.;  Collodium,  i?r.;  Li- 
quor Epispasticus,  Br.;  Spiritus  ^theris,  Br.;  Spiritus  jEtheris  Compositus, 
U.  S.  B. 

JETHER  FORTIOR.  U.  S.  JEther  Purus.  Br.  Stronger  Ether.  Pure 
Ether. 

"  Take  of  Ether,Water,  each,  three  pints;  Chloride  of  Calcium, in  fine  powder, 
Lime,  in  fine  powder,  each,  a  troyounce.  Shake  the  Ether  and  the  Water 
thoroughly  together, and,  when  the  Water  has  subsided, separate  the  supernatant 
ether.  Agitate  this  well  with  the  Chloride  of  Calcium  and  the  Lime  in  a  well- 
stopped  bottle,  and  allow  the  mixture  to  stand  for  twenty-four  hours.  Then  de- 
cant the  ether  into  a  retort,  and,  having  adapted  thereto  a  Liebig's  condenser, 
distil  a  pint  and  a  half  of  Stronger  Ether  into  a  receiver  refrigerated  with  ice- 
cold  water.  Lastly,  keep  the  liquid  in  a  well-stopped  bottle.  By  continuing  the 
distillation,  a  portion  of  weaker  ether  may  be  obtained."  U.  S. 

"Take  of  Ether,  Distilled  Water,  of  each,  two  pints  [Imperial  measure]; 
Lime,  recently  burned,  a  quarter  of  an  ounce  [avoirdupois] ;  Chloride  of  Cal- 
cium,/o?<?'  ounces  [avoird.].  Put  the  Ether  with  one  pint  [Imp.  meas.]  of  the 
Water  into  a  bottle,  and  shake  them  together;  allow  them  to  remain  at  rest  for 
a  few  minutes,  and,  when  the  two  liquids  have  separated,  decant  off  the  super- 
natant ether.  Mix  this  with  the  remainder  of  the  Water,  and  again,  after  sepa- 
ration, decant  as  before.  Put  now  the  washed  ether,  together  with  the  Lime 
and  Chloride  of  Calcium,  into  a  retort  to  which  a  receiver  is  closely  attached,  let 
them  stand  for  24  hours,  then  distil  with  the  aid  of  a  gentle  heat.  Sp.  gr.  not 
exceeding  0-120."  Br. 

These  formulas  are  essentially  the  same;  the  IT.  S.  limiting  the  amount  dis- 
tilled by  the  measure,  the  British  by  the  sp.  gr.  The  ether  is  first  shaken  with 
the  water,  in  order  that  the  latter,  by  its  superior  affinity  for  alcohol,  may  take 
it  from  the  former;  and  afterwards  with  the  chloride  of  calcium  and  lime,  to 
separate  from  the  ether  the  water  with  which  it  has  itself  united  in  the  first  step 
of  the  process.  Of  course,  the  lime,  for  this  purpose,  must  be  in  its  freshly  cal- 
cined state,  so  that  it  may  have  had  no  opportunity  to  absorb  water  from  the  air. 
The  subsequent  distillation  is  intended  still  further  to  strengthen  the  ether,  the 
less  volatile  liquids  being  left  in  the  retort.  The  lime  answers  the  further  pur- 
pose of  neutralizing  any  sulphurous  or  other  acid  which  the  ether  may  have 
happened  to  contain.  The  weaker  ether  obtained  at  the  end  of  the  process  may 
be  kept  for  subsequent  purification.  It  will  be  noticed  that  this  separate  process 
accomplishes  more  perfectly  what  is  effected  by  the  British  formula  for  ether. 

Even  thus  prepared,  however,  the  ether,  though  sufficiently  pure  for  all  phar- 
maceutical or  remedial  purposes,  is  not  absolutely  pure,  still  containing  a  little 
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alcohol.  To  meet  the  intentions  of  the  U.  8.  process,  it  must  have  the  sp.gr. 
0728  (OTiO,  lir.),  must  lose  not  nioro  than  from  one-tenth  to  one-eighth  of 
its  bulk  1)V  agitation  with  water,  and  niUHt  boil  actively  when  u  test-tuhe,  half 
tilIo<i  with  it,  is  held  enclosed  in  the  hand,  and  a  Hniall  fragtnent  of  glass  is  drop- 
peil  into  it.  "  Half  a  (liiidounce  of  it,  evaporated  from  a  porcelain  plate  by  caus- 
ing it  to  How  to  and  fro  over  the  surface,  yields  a  faintly  aromatic  odour  as  the 
last  |)<)rtions  pass  oft",  and  leaves  the  surface  without  taste  or  smell,  but  covered 
with  a  dejiosit  of  moisture."  (  U.  S.)  This  last  is  Dr.  Squibb's  test  to  indicate 
the  very  minute  proportion  of  light  oil  of  wine  that  is  still  contained  In  the 
ether,  and  the  absence  of  all  other  contaminating  volatile  impurities.  The  ether 
must  not  redden  litmus;  as  the  presence  of  acid  matter  would  indicate  that  it 
had  been  badly  prepared,  or  had  been  too  long  kept. 

Properties.  Ether  is  a  colourless,  very  limpid  liquid,  of  a  strong  and  sweet 
odour,  and  hot  pungent  taste.  When  perfectly  pure  it  has  the  sp.  gr.  0713,  boils 
at  95°,  and  forms  a  vapour  which  has  the  density  of  2586.  It  is  not  frozen  by 
a  cold  of  160°  below  zero.  (Faraday.)  It  is  a  very  volatile  liquid,  and,  when  of 
the  sp.gr.  0720,  boils  at  about  98°.  Its  extreme  volatility  causes  it  to  evapo- 
rate .speedily  in  the  open  air,  with  the  production  of  considerable  cold.  Its  in- 
flammability is  very  great,  and  the  products  of  its  combustion  are  water  and  car- 
bonic acid.  In  consequence  of  this  property  the  greatest  care  should  be  used 
not  to  bring  it  in  the  vicinity  of  flame,  as,  for  example,  a  lighted  candle.  One 
of  the  great  advantages  of  using  steam  as  the  source  of  heat  is  that  it  obvi- 
ates, in  a  great  measure,  the  danger  of  its  accidental  inflammation.  When  too 
long  kept  it  undergoes  decomposition,  and  is  converted  in  part  into  acetic  acid. 
It  dissolves  iodine  and  bromine  freely,  and  sulphur  and  phosphorus  sparingly. 
Its  power  to  dissolve  corrosive  sublimate  makes  it  a  useful  agent  in  the  manipu- 
lations for  detecting  that  poison.  It  is  also  a  solvent  of  volatile  and  fixed  oils, 
many  resins  and  balsams,  tannic  acid,  caoutchouc,  and  most  of  the  organic  vege- 
table alkalies.  It  does  not  dissolve  potassa  and  soda,  in  which  respect  it  diflFers 
from  alcohol.  Water  dissolves  a  tenth  of  its  volume  of  ether,  and  reciprocally 
ether  takes  up  about  the  same  proportion  of  water.  When  water  dissolves  more 
than  a  tenth  of  its  volume,  the  ether  is  shown  to  contain  an  undue  quantity  of 
water  or  alcohol,  or  of  both.  Ether  unites  in  all  proportions  with  alcohol. 

Composition  and  Theory  of  its  Production.  Ether  consists  of  four  eqs.  of 
carbon,  five  of  hydrogen,  and  one  of  oxygen,  and  its  empirical  formula  is  C^HjO. 
In  volumes  it  consists  of  four  volumes  of  carbon  vapour,  five  volumes  of  hydro- 
gen, and  half  a  volume  of  oxygen,  condensed  into  one  volume.  Its  proximate 
constituents  may  be  considered  to  be  one  eq.  of  ethylen  (etherine)  and  one  of 
water;  or,  in  volumes,  one  volume  of  ethylen  vapour  and  one  volume  of  aqueous 
vapour,  condensed  into  one  volume.  This  view  makes  it  a  hydrate  of  ethylen 
(C^H^4-  HO).  The  sp.  gr.  of  its  vapour,  calculated  on  this  constitution  in  vo- 
lume, is  25817,  which  is  very  near  2  586,  the  number  obtained  by  experiment. 
By  most  chemists,  however,  the  constituents  of  the  ethylen,  together  with  the 
hydrogen  of  the  alleged  water,  are  supposed  to  form  a  peculiar  radical,  consist- 
ing of  C^Hjj,  to  which  the  name  of  ethyl  has  been  given.  On  this  view,  ether  is 
an  oxide  of  ethyl  (C^Hj-l-  0).  The  view  is  confirmed  by  Dr.  E.  Frankland,  who 
has  isolated  ethyl  by  acting  on  iodide  of  ethyl  with  zinc.  As  described  by  him, 
eth]/l  is  a  colourless,  inflammable  gas,  of  the  sp.  gr.  2,  incondensible  at  zero,  but 
condensible,  under  a  pressure  of  225  atmospheres  at  37'5°,  into  a  colourless, 
mobile  liquid.  Ether  was  formerly  called  sulphuric  clher,  in  allusion  to  the  sul- 
phuric acid  employed  in  its  preparation  ;  but  it  contains  no  sulphuric  acid,  and 
an  identical  ether  may  be  obtained  by  the  action  of  other  substances  on  alcohol. 
Hence  the  epithet  sulphuric  is  improperly  applied  to  it;  and,  accordingly,  its 
name  was  changed  from  jEther  Svlphuricus  to  JSlher  in  the  U.  S.  and  Br. 
Pharmacopoeias  of  1850  and  1851.  Those  who  consider  ether  as  a  compound 
of  ethylen  and  water,  call  it  hydric  ether,  or  hydrate  of  ethylen;  but  its  more 
probable  constitution  is  expressed  by  the  name,  oxide  of  ethyl ;  and  this  view  of 
its  nature  will  be  adopted  in  our  subsequent  remarks. 
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With  a  view  to  determine  in  what  manner  sulphuric  acid  acts  upon  alcohol  in 
order  to  convert  it  into  ether,  it  is  necessary  that  a  comparison  should  be  insti- 
tuted between  the  composition  of  the  two  latter  fluids.  Now  alcohol  is  a  hydrated 
oxide  of  ethyl,  and  ether  is  oxide  of  ethyl  without  water.  It  follows,  therefore, 
that,  to  convert  alcohol  into  ether,  it  is  only  necessary  to  abstract  the  water  of 
the  former.  The  agent  in  effecting  this  abstraction  is  evidently  the  sulphuric 
acid,  which  is  known  to  have  a  strong  affinity  for  water;  but  its  action  is  not 
direct  as  originally  supposed,  but  intermediate,  as  was  first  pointed  out  by  the 
late  Mr.  Hennell.  This  chemist  found  that,  when  two  eqs.  of  sulphuric  acid  and 
one  of  alcohol  were  merely  mixed,  the  acid  lost  a  portion  of  its  saturating 
power,  and  a  new  acid  was  formed,  to  which  he  gave  the  name  of  sulphovinic 
acid  (the  etlierosulphuric  acid  of  Liebig).  In  view  of  its  composition  it  may 
be  called  a  bisulphate  of  alcohol,  or,  which  is  the  same  thing,  a  bisulphate  of 
ether  with  one  eq.  of  water,  that  is,  a  double  sulphate  of  ether  and  water.  When 
one  eq.  of  this  compound  is  heated  it  is  decomposed  ;  two  eqs.  of  sulphuric  acid 
with  one  eq.  of  water  remain  in  the  retort,  while  one  eq.  of  ether  distils  over. 

If  the  original  proportion  of  acid  and  alcohol  continued  the  same  throughout 
the  whole  of  the  distillation,  all  the  alcohol  would  be  resolved  into  ether  and 
water;  but,  during  the  progress  of  the  process,  the  alcohol  is  constantly  di- 
minishing, and  of  course  the  relative  excess  of  the  acid  becoming  greater;  and 
at  last  a  point  of  time  arrives  when  the  excess  of  acid  is  so  great  that  the 
generation  of  ether  ceases.  As  these  results  depend  upon  the  relative  deficiency 
of  the  alcohol,  while  the  acid  remains  unchanged  in  amount,  it  is  easy  to  under- 
stand why  it  is  advantageous  to  introduce  alcohol  gradually  into  the  distilling 
vessel  during  the  progress  of  the  distillation;  for,  by  this  addition,  the  proper 
proportion  of  the  alcohol  to  the  acid  is  maintained.  But  the  decomposing  power 
of  the  acid  has  its  limit;  as  it  becomes  at  last  too  dilute  to  act  upon  the  alcohol, 
notwithstanding  a  considerable  portion  of  water,  towards  the  close  of  the  dis- 
tillation, passes  over  with  the  ether. 

The  above  theory  of  ctherification  was  called  in  question,  in  1851,  by  Prof. 
Graham,  of  London,  who  succeeded  in  producing  ether  without  distillation,  or 
the  formation  of  sulphovinic  acid,  by  using  a  larger  proportion  of  alcohol  than 
is  ordinarily  employed.  The  reaction  was  made  to  take  place  in  sealed  glass 
tubes  heated  for  a  short  time  to  a  temperature  between  284°  and  352°.  The 
sulphuric  acid  appeared  to  act  by  mere  contact  with  the  alcohol,  in  determining 
the  production  of  ether,  without  combining  with  anything.  For  a  new  theory 
of  ctherification  see  an  article  by  M.  E.  Robiquet,  in  the  Journal  de  Fharmacie 
et  de  Ghimie  for  Sept.  1854. 

Medical  Properties  and  Uses.  Ether  is  a  powerful  diffusible  stimulant,  pos- 
sessed also  of  expectorant,  antispasmodic,  and  narcotic  properties.  In  low  fevers 
attended  with  subsultus  tendinum,  it  proves  beneficial  as  a  stimulant  and  anti- 
spasmodic. In  these  cases  it  is  frequently  conjoined  with  laudanum.  It  is  useful 
also  in  nervous  headache  unattended  with  vascular  fulness,  and  generally  in  ner- 
vous and  painful  diseases  which  are  unaccompanied  by  inflammation.  In  nausea 
it  is  given  as  a  cordial ;  and  in  cramp  of  the  stomach  and  flatulent  colic  it  some- 
times yields  prompt  relief.  Given  alone,  or  mixed  with  oil  of  turpentine,  it  re- 
lieves the  pain  and  spasm  caused  by  the  passage  of  biliary  calculi.  According 
to  Mr.  Brande,  a  small  teaspoonful  of  ether,  mixed  with  a  glass  of  white  wine, 
is  often  an  effectual  remedy  in  sea-sickness.  In  a  case  of  chronic  functional  vo- 
miting. Dr.  Galante,  of  Arpino,  found  ether,  given  in  capsules,  of  singular  efficacy. 
Ether  has  recently  received  a  new  application  from  Dr.  Lortet,  of  France.  He 
uses  it  for  the  expulsion  of  the  tapeworm,  first  administering  a  large  dose  of 
the  ether,  which  renders  the  worm  insensible,  and  thus  disables  it  from  holding 
its  place  in  the  bowels,  and  following  this  with  a  purgative  medicine  which 
expels  the  parasite.  He  gives  20  grammes  (about  5  drachms)  of  ether  at  one 
dose,  and  two  hours  afterw^ards  30  grammes  (between  7  and  8  drachms)  of 
castor  oil.  He  has  found  the  remedy  successful  in  all  the  cases,  though  not  yet 
numerous,  in  which  he  has  tried  it.  {Ranking^s  Abstract,  xlv.  75;  from  Gaz. 
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Med.  (le  Paris.)  Thlsdoso  of  ether  Is  very  large;  and  the  probability  is  that, 
J)y  f^'w'mf^  it  at  the  warue  time  as  the  pur;?ative,  and  thoroujfhly  mixed  with  It, 
the  latter  might  convey  it  immediately  into  the  InteHtines,  where  the  worms 
are  seated,  and  thus  rend«'r  a  much  smaller  quantity  sufficient.  Wiien  exter- 
nally applied  ether  may  act  either  as  a  stimulant  or  refrigerant.  Thus,  it  operates 
as  n  powerful  rubefacient,  and  may  oven  vesicate,  when  Its  evaporation  is  re- 
pressed; but,  when  this  is  allowed  to  take  jdace  freely,  it  is  refrigerant  in  con- 
sequence of  the  cold  which  it  produces.  In  the  latter  way  it  has  been  em- 
ployed in  strangulated  hernia,  dropped  on  the  tumour  and  allowed  to  evaporate. 
Dr.  J.  Nunn,  of  Savannah,  Ga.,  praises  its  effect  as  a  local  anaesthetic  In  recent 
l)urns,  applied,  guttatim,  from  a  bottle,  while  the  part  is  subjected  to  a  stream  of 
air.  {Charleston  Med.  Journ.,  Sept.  1855.)  It  sometimes  produces  immediate 
relief  when  dropped  into  the  ear  in  earache.  It  may  sometimes  be  used  with 
great  effect  as  a  styptic  in  local  hemorrhage.  A  case  is  related  in  which  ex- 
cessive bleeding  from  the  socket  of  an  extracted  tooth,  which  had  failed  to 
yield  to  various  other  remedies,  was  checked  at  once  l)y  directing  into  the 
bleeding  cavity  the  spray  of  ether  by  means  of  an  atomizer.  (Lancet,  May  16, 
1868,  p.  641.)  Another  external  employment  of  ether,  introduced  by  Dr.  B. 
\V.  Richardson,  of  London,  is  by  the  direction  of  its  spray,  by  means  of  the 
atomizer  or  other  similar  instrument,  upon  any  exposed  portion  of  the  body, 
to  produce  such  a  degree  of  cold  in  the  part  as  to  render  it  perfectly  insensible, 
and  thus  enable  the  surgeon  to  operate  upon  it  without  causing  pain.  (See  Dr. 
Wood's  Treatise  on  Therapeutics  and  Pharmacology/,  3d  ed.,  ii.  15.)  For  ex- 
ternal use,  the  unrectified  ether  is  sufficiently  pure.  The  dose  of  ether  is  from 
fifty  drops  to  a  teaspoonful,  to  be  repeated  frequently  when  the  full  effect  of  the 
remedy  is  desired.  When  used  habitually,  the  dose  must  be  much  increased  to 
produce  a  given  effect.  It  may  be  perfectly  incoi*porated  with  water  or  any 
aqueous  mixture,  by  first  rubbing  it  up  with  spermaceti,  employed  in  the  pro- 
portion of  two  grains  for  each  fluidrachm  of  the  ether,  (Durand.) 

A  syrup  of  ether  is  directed  by  the  French  Codex.  MM.  J.  Regnault  and 
Adrian,  after  a  thorough  investigation  of  the  solubility  of  ether  in  solutions  of 
sugar,  offer  the  following  formula.  Take  of  sugar  440  parts,  distilled  water  490 
parts,  alcohol  at  90°  50  parts,  pure  ether  20  parts.  Put  into  a  bottle,  shake, 
and  preserve.  The  whole  of  this  might  be  given  at  a  dose,  if  the  parts  taken 
are  represented  by  grains.  (Journ.  de  P/»  arm.,  Jan  v.  1868.) 

Ether  is  conveniently  administered  in  capsules,  each  containing  four  or  five 
minims  of  pure  ether,  according  to  the  plan  of  M.  Clertan,  of  Dijon.  These 
capsulesare  made  of  sugared  gum.  (See  Capsules  of  Gelatin  in  Part  III.)  Cap- 
sules of  ether,  also  called  pearls  of  ether,  are  inodorous,  will  keep  for  a  year 
at  least  without  loss, and  furnish  the  means  of  introducing  ether  into  the  stomach, 
without  irritating  the  mouth  and  throat.  In  a  few  seconds  after  they  arrive  in 
the  stomach,  they  burst  and  diffuse  their  effects  with  singular  rapidity.  Analo- 
gous effects  are  produced  when  they  are  introduced  into  the  rectum  or  vagina. 
Ether  may  be  gelatinized  by  the  process  of  M.  Grimault.  This  consists  in  briskly 
shaking,  in  a  stoppered  bottle,  four  measures  of  ether,  free  from  alcohol  and 
acid,  with  one  measure  of  white  of  egg.  Gelatinized  ether  is  an  opaline  trem- 
bling jelly,  which  may  be  spread  with  the  greatest  facility.  It  may  be  used  as 
a  local  anaesthetic,  applied  to  the  seat  of  pain,  spread  on  linen,  and  covered  with 
a  piece  of  cloth  or  of  sheet  caoutchouc.  Gelatinized  ether  will  not  keep,  but 
must  be  prepared  at  the  time  it  is  wanted. 

Etherization.  Ether  may  be  exhibited  by  inhalation.  Many  years  ago,  its 
use  in  this  way  was  proposed  by  Drs.  Beddoes,  Pearson,  and  Thornton,  of  Eng- 
land, in  certain  diseases  of  the  lungs.  As  early  as  1805,  the  late  Dr.  Warren, 
of  Boston,  employed  ethereal  inhalation  to  relieve  the  distress  attending  the  last 
stage  of  pulmonary  inflammation.  About  the  year  1812,  in  Philadelphia,  at  a 
time  when  the  nitrous  oxide  was  the  subject  of  popular  lectures,  the  vapour  of 
ether  was  frequently  breathed  from  a  bladder  for  experiment  or  diversion;  and 
its  effects  in  producing  transient  intoxication,  analogous  to  that  caused  by  the 
63 
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nitrous  oxide,  were  observed.  It  was  not,  however,  until  October,  1846,  that 
attention  was  particularly  drawn  to  ethereal  inhalation  as  a  I'cniedy  for  pain. 
In  tliat  month.  Dr.  Warren,  of  Boston,  was  applied  to  by  Dr.  W.  T.  Gr.  Morton, 
dentist  of  that  city,  to  ascertain  by  trial  whether  an  agent  which  he  had  suc- 
cessfully employed  to  render  painless  the  extracting  of  teeth,  would  be  equally 
successful  in  preventing  the  pain  of  surgical  operations.  This  agent  was  the 
vapour  of  ether.  Dr.  Warren  acceded  to  this  request,  and  shortly  afterwards,  at 
the  Massachusetts  General  Hospital,  performed  a  severe  operation,  without  pain 
to  the  patient,  under  the  influence  of  ether,  administered  by  Dr.  Morton.  A  few 
days  subsequently,  Dr.  C.  T.  Jackson,  of  Boston,  in  conversation  with  Dr.  War- 
ren, claimed  to  have  first  made  known  to  Dr.  Morton  the  use  of  ethereal  vapour 
for  the  prevention  of  pain  in  dental  operations. 

From  this  beginning,the  employment  of  ether  by  inhalation  for  the  prevention 
and  removal  of  pain,  has  spread  throughout  the  civilized  world.  The  effect  pro- 
duced,called  ei/ieriza^ton, probably  takes  place  through  the  medium  of  the  blood. 
It  is  sometimes  partial,  suspending  sensibility,without  abolishing  consciousness; 
so  that  the  patient,  without  feeling  pain,  is  aware  of  everything  that  is  passing 
around  him.  At  other  times,  a  perfect  unconsciousness  is  produced. 

Etherization  is  usefully  resorted  to  in  all  severe  operations,  not  merely  as  a 
remedy  for  pain,  but  as  a  means  of  preventing  the  shock  which  the  system  would 
otherwise  suffer  as  a  consequence  of  pain.  Under  full  etherization,  even  the 
actual  cautery  maybe  extensively  applied,  without  causing  the  least  suffering. 
In  many  cases,  the  incidental  power  of  ethereal  vapour  as  a  relaxing  agent  is 
usefully  brought  into  play;  as  in  the  treatment  of  strictures  of  the  urethra  and 
esophagus,  strangulated  hernia,  retention  of  urine,  dislocations,  fractures,  an- 
chylosis, &c.  In  all  these  cases,  the  necessary  surgical  manipulations  are  very 
much  interfered  with  by  the  muscular  contractions  excited  by  pain.  This  is  par- 
ticularly the  case  in  dislocations,  and  in  fractures  attended  with  shortening  of 
the  limb.  In  partial  anchylosis,  etherization  enables  the  surgeon  in  many  cases 
to  break  up  the  adhesions,  without  pain  to  the  patient,  or  resistance  from  the 
muscles.  In  lithotomy  andlithotrity,  the  inordinate  contraction  of  the  muscular 
coat  of  the  bladder  is  prevented  or  diminished.  In  short,  in  most  cases  in  which 
the  necessary  surgical  measures  are  likely  to  involve  severe  pain,  or  to  encounter 
resistance,  as  in  children,  etherization  may  be  usefully  employed. 

Etherization  has  been  employed  for  the  detection  of  feigned  diseases,  by  sus- 
pending the  operation  of  the  will;  in  neuralgia,  as  a  palliative;  in  tetanus,  and 
in  the  spasms  produced  by  an  overdose  of  strychnia,  as  an  antispasmodic;  in 
asthma  and  chronic  bronchitis,  as  an  expectorant ;  and  in  dysmenorrhcea,  as  an 
anodyne  and  relaxing  remedy.  Dr.  Warren  found  it  useful  in  relieving  the  ago- 
nizing sufferings  which  often  attend  the  latter  complaint.  In  midwifery  it  is 
extensively  employed  as  a  safe  agent;  and,  while  it  does  not  seem  materially  to 
interfere  with  the  due  contraction  of  the  uterus,  it  promotes  the  relaxation  and 
lubricating  secretions  of  the  soft  parts.  In  vivisections,  humanity  calls  for  the 
use  of  ether  vapour,  or  other  anesthetic  agent. 

Ethereal  vapour  is  most  conveniently  inhaled  through  a  soft  sponge, hollowed 
out  on  one  side  to  receive  the  projection  of  the  nose,  and  saturated  with  ether 
of  the  purest  quality.  The  sponge,  thus  prepared,  is  applied  over  the  nostrils, 
through  which  the  inhalation  should  be  made  in  preference  to  the  mouth.  When 
the  inhalation  is  thus  conducted  through  a  sponge,  the  ethereal  vapour  is  copi- 
ously mixed  with  air,  and  there  is  no  fear  of  inducing  asphyxia.  At  first  a  short 
cough  is  generally  produced,  but  this  soon  disappears ;  and,  after  the  lapse  of 
from  two  to  five  minutes,  and  the  expenditure  of  about  two  fluidounces  of  ether, 
the  quantity  being  very  variable  in  diff"erent  cases,  the  patient  becomes  insensi- 
ble, and  appears  as  if  in  a  deep,  almost  apoplectic  sleep.  The  usual  signs  of 
the  full-eS'ect  of  the  ether  are  the  closure  of  the  eyelids,  muscular  relaxation, 
and  inability  to  answer  questions.  During  the  whole  process  of  etherization, 
the  fingers  should  be  kept  on  the  pulse  ;  and,  if  it  become  feeble  and  very  slow, 
the  sponge.should  be  removed  until  the  circulation  becomes  more  free.  At  first 
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thcro  is  roilnosx,  aftorwards  paleneag  of  the  face  and  neck,  succeeded  by  cold 
j»'r.s|)iriili()iH.  Should  tliootlicriziition  prove  excessive, or  convulsions  «upi!rveno, 
an  event  which  ran^ly  hnppuns,  the  ether  must  l)e  immediately  withdrawn,  and 
cold  watrr  freely  applied.  This  is  the  mode  of  proceeding  in  surf^ical  operations; 
in  midwifery  cases,  partial  etherization  is  often  sufficient.  In  a  few  cases  per- 
sons become  unmaiiaj^eable  under  the  influence  of  the  ethereal  vapour;  ond 
hence  the  propriety  of  a  preliminary  trial  of  its  eflTectson  a  patient,  before  sub- 
jectiuf?  him  to  a  surji;ieal  operation.  In  a  few  instances  etherization  has  produced 
alarminpf  remote  ellects.  l)r.  F.  D.  Lento  lias  reported  three  cases  of  this  kind. 
{New  York  Jonrn.  of  Mfd.,  Nov.  185().)  Sometimes  death  has  ensued;  but 
the  instanc<!S  are  extremely  rare,  in  which  a  fatal  result  could  be  clearly  traced 
to  the  direct  influence  of  the  ether.  The  Boston  Society  for  Medical  Improve- 
ment, havinj^,  by  a  committee,  exannned  carefully  into  the  subject  of  death 
from  the  inhalation  of  ether,  declare,  through  their  committee,  that,  though 
the  reported  cases  of  death  which  had  been  ascribed  to  this  cause  amounted 
to  41,  yet  in  no  one  of  the  cases  investigated  by  them  was  the  fatal  result 
fairly  ascribable  to  etherization.  (Boston  Med.  and  Surg.  Journ.,  May  28, 1868, 
p.  272.) 

Pharm.  Uses.  In  preparing  Aconitia;  Atropiae  Sulphas,  U.  S  ;  Digitalinum, 
Br.;  Oleoresina  Zingiberis,  U.  S. 

0(f.  Prej).  Collodium,  U.  S.;  CoUodium  cum  Cantharide,  U.  8.;  Oleum 
JGthereum,  U.  S.  B. 

CIILOROFORMUM  PURIFICATUM.  U.S.  Chloroformum. 
Br.,  U.  S.  1850.  Parijied  Chloroform. 

"  Take  of  Commercial  Chloroform  one  hundred  and  tico  troyounces ;  Sul- 
phuric Acid  seventeen  troyounces;  Stronger  Alcohol  six  fiuidrachms ;  Carbo- 
nate of  Potassa  two  troyounces.  Add  the  Acid  to  the  Chloroform,  and  shako 
them  together  occasionally  during  twenty-four  hours.  Separate  the  lighter 
liquid  from  the  heavier,  and  mix  it  with  the  Stronger  Alcohol.  Then  add  the 
Carbonate  of  Potassa,  previously  heated  to  redness,  and  rubbed,  while  warm, 
into  powder.  Agitate  the  mixture  thoroughly,  and,  by  means  of  a  water-bath, 
distil  to  dryness  from  a  retort  lurnished  with  U,  condenser.  Lastly,  keep  the  dis- 
tilled liquid  in  well-stopped  bottles."  U.  S. 

"  Take  of  Chlorinated  Lime  tenxiounds  [avoirdupois] ;  Rectified  Spirit //izr/?/ 
Jluidounces  [Imperial  measure];  Slaked  Lime  a  sufficiency;  W  &ter  three  gal- 
lons [Imp.  meas.] ;  Sulphuric  Acid  a  sufficiency ;  Chloride  of  Calcium,  in  small 
fragments,  ^1^0  ounces  [avoird.];  Distilled  Water  nine  Jluidounces  [Imp.  meas.]. 
Place  the  Water  and  the  Spirit  in  a  capacious  still,  and  raise  the  mixture  to  the 
temperature  of  100°.  Add  the  Chlorinated  Lime  and  five  pounds  [avoird.]  of 
the  Slaked  Lime,  mixing  thoroughly.  Connect  the  still  with  a  condensing 
worm  encompassed  by  cold  water,  and  terminating  in  a  narrow-necked  receiver ; 
and  apply  heat  so  as  to  cause  distillation,  taking  care  to  withdraw  the  fire  the 
moment  the  process  is  well  established.  When  the  distilled  product  measures 
fifty  ounces,  the  receiver  is  to  be  withdrawn.  Pour  its  contents  into  a  gallon 
[Imp.  meas.]  bottle  half  filled  with  Water,  mix  well  by  shaking,  and  set  at  rest 
for  a  few  minutes,  when  the  mixture  will  separate  into  two  strata  of  different 
densities.  Let  the  lower  stratum,  which  constitutes  crude  chloroform,  be  washed 
by  agitating  it  in  a  bottle  with  three  [fluid]ounces  of  the  Distilled  Water.  Allow 
the  Chloroform  to  subside,  withdraw  the  water,  and  repeat  the  washing  with  the 
rest  of  the  Distilled  Water,  in  successive  quantities  of  three  [fluid]ounces  at  a 
time.  Agitate  the  washed  Chloroform  for  five  minutes  in  a  bottle  with  an  equal 
volume  of  Sulphuric  Acid,  allow  the  mixture  to  settle,  and  transfer  the  upper 
stratum  of  liquid  to  a  flask  containing  the  Chloride  of  Calcium  mixed  with  half 
an  ounce  of  Slaked  Lime,  which  should  be  perfectly  dry.  Mix  well  by  agitation. 
After  the  lapse  of  an  hour  connect  the  flask  with  a  liiebig's  condenser,  and 
distil  over  the  pure  Chloroform  by  means  of  a  water-bath.  Preserve  the  product 
in  a  cool  place,  in  a  bottle  furnished  witl/an  accurately  ground  stopper.  The 
lighter  liquid  which  floats  on  the  crude  Chloroform  after  its  agitation  with 
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water,  and  the  washings  with  Distilled  Water,  should  be  preserved,  and  em- 
ployed in  a  subsequent  operation."  Br. 

In  the  U.  S.  Pharmacopoeia  of  1850  a  process  was  given  for  preparing  chlo- 
roform ;  but  as  this  is  never  made  on  a  small  scale  by  the  apothecary,  but  pur- 
chased of  the  manufacturer,  it  was  very  properly  transferred,  at  the  late  revision, 
to  the  Materia  Medica  Catalogue.  But,  as  the  chloroform  of  commerce  is  often 
impure,  and,  though  fitted  for  external  use,  and  for  various  pharmaceutical  pur- 
poses, is,  in  this  impure  state,  unfit  for  use  as  a  respiratory  anaesthetic  agent,  it 
Avas  deemed  advisable  to  introduce  a  formula  by  which  its  purification,  if  re- 
quired, might  be  readily  effected.  This  process  is  the  first  of  those  above  given. 
The  process  of  the  British  Pharmacopoeia  is  for  the  preparation  of  the  chloro- 
form ab  initio,  with  directions  which  secure  its  purity  if  complied  with.  In  this 
process,  the  reaction  by  which  the  chloroform  is  produced  talies  place  between 
the  chlorinated  lime  and  the  alcohol;  the  slaked  lime,  which  is  added  in  accord- 
ance with  the  directions  in  the  late  Dublin  Pharmacopoeia,  being  intended  pro- 
bably to  lessen  the  production  of  the  chlorinated  pyrogenous  oil,  the  amount  of 
which  is  greater,  according  to  Soubeiran  and  Mialhe,  in  proportion  to  the  rela- 
tive excess  of  the  chlorine  to  the  lime  employed.  The  use  of  this  earth  is  stated 
by  some  chemists  to  give  rise  to  Dutch  liquid,  C^H^Clj,  and  to  increase  the  pro- 
duct at  the  expense  of  its  purity.  As  first  distilled,  the  chloroform  is  very  impure, 
and  is  directed  to  be  washed  first  with  ordinary  water,  and  afterwards  with  dis- 
tilled water,  which  separate  alcohol,  chlorine,  and  probably  other  contaminating 
substances.  In  consequence  of  the  density  of  the  chloroform  and  its  insolubility 
in  water,  it  readily  subsides,  forming  a  distinct  layer  which  may  be  easily  s(;pa- 
rated.  The  crude  product,  after  having  been  freed  from  alcohol  by  the  washing 
with  water,  is  purified  from  the  chlorinated  pyrogenous  oil,  which  comes  over 
with  the  chloroform,  by  agitation  with  an  equal  volume  of  sulphuric  acid,  which 
ought  to  be  2JU7^e  and  colourless,  and  at  least  of  the  density  r840.  The  oil  is 
charred  and  destroyed  by  the  acid',  which  becomes  yellow  or  reddish-brown, 
and  is  partially  changed  into  sulphurous  acid.  To  remove  the  latter  acid,  as  well 
as  any  water  present,  the  chloroform,  which  floats  on  the  surface  of  the  acid,  is 
removed  and  agitated  well  with  chloride  of  calcium  and  slaked  lime,  and  then 
again  submitted  to  distillation.  According  to  Gregory  and  Kemp,  of  Edin- 
burgh, by  whom  the  use  of  sulphuric  acid  for  this  purpose  was  proposed,  chlo- 
roform is  effectually  purified  from  the  pyrogenous  oil  by  agitation  with  this  acid 
if  strong  and  pure.  So  long  as  a  ring,  darker  than  the  rest  of  the  acid,  appears, 
after  rest,  at  the  line  of  contact  between  the  acid  and  the  chloroform,  the  agita- 
tion must  be  repeated;  and  the  oil  is  known  to  be  fully  separated  wlien  the  acid 
remains  colourless.  Deutoxide  of  manganese  has  been  employed  to  separate  the 
sulphurous  acid ;  but,  in  this  case,  the  chloroform  is  apt  to  become,  after  the 
lapse  of  a  few  weeks,  of  a  delicate  pink  colour,  which  sometimes  disappears  and 
then  returns.  This  coloration  depends  upon  the  presence  of  manganese,  and 
forms  an  objection  to  the  use  of  the  deutoxide  as  a  purifier. 

In  the  U.  S.  process  the  method  of  purification  is  somewhat  different.  In- 
stead of  equal  measures  of  the  impure  chloroform  and  sulphuric  acid  and  an 
agitation  for  only  5  minutes,  the  commercial  chloroform  is  shaken  occasionally 
for  24  hours  with  but  one-sixth  of  its  wevight  of  the  acid.  To  remove  any 
water  and  acid  that  may  be  present,  instead  of  chloride  of  calcium  and  lime,  a 
little  stronger  alcohol  is  mixed  with  the  chloroform,  and  then  carbonate  of 
potassa  previously  heated  to  redness,  and  the  mixture  is  distilled  to  dryness. 

It  sometimes  happens  that  the  chloroform  purified  with  sulphuric  acid, 
though  apparently  pure  at  first,  will  not  keep;  but,  after  some  time,  becomes  so 
loaded  with  chlorine  and  muriatic  acid  as  to  be  altogether  unfit  for  respiration. 
Dr.  Christison  ascertained  that,  if  the  sulphuric  acid  employed  contains  hypo- 
nitric  acid,  the  chloroform  changes  in  less  than  24  hours.  The  idea  has  been 
entertained  that  it  would  be  necessary  to  abandon  sulphuric  acid  as  a  purifying 
agent ;  but  experience  has  shown  that,  with  certain  precautions,  it  may  be  safely 
used ;  and  its  efficiency  in  getting  rid  of  the  empyreumatic  impurity  is  so  great 
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Ihat  it  U  still  much  employed  for  the  purpose.  The  British  Council  endeavours 
to  escapo  the  ditliculty  1)}'  usiiij^  a  lar;^o  (juaritity  of  the  iw'id,  and  allowinjif  but 
very  brief  contact ;  while,  in  the  U.  S.  process,  the  same  en<l  is  arrived  at  by  em- 
ploying a  comparatively  Hnjall(|Uantity  of  the  aci<l,  with  a  much  lonji^'er  period  for 
its  operation.  In  any  case,  however,  the  acid  should  be  strong  and  pure,  and  espe- 
cially free  from  any  of  the  nitrogen  acid.><;  and  care  should  afterwards  J)0  taken  to 
remove  every  particle  of  the  sulphuric  or  sulphurous  acid,  as  is  done  in  the 
officirnil  proces.ses,  in  one  by  lime,  and  in  the  other  by  carb(jnate  of  potassa.  Dr. 
Squibb  attributes  the  fact,  that  chloroform  purilied  by  concentrated  sulphuric 
acid  <loes  not  keep  well,  to  the  very  purity  attained.  He  believes  that  per- 
fectly pure  chloroform  is  prone  to  decomposition,  and  is  re»idere<l  more  stable 
by  the  addition  of  a  small  proportion  of  alcohol,  so  as  to  reduce  its  density  to 
the  officinal  standard,  1  •41).  This  he  effects  by  adding  alcohol  in  the  ])roportion 
of  ten  drops  to  each  fluidounce  of  good  chloroform  of  ma.ximum  density.  (See 
his  paper  on  Chloroform  in  the  New  York  American  Medical  Monthly  for 
July,  1857)  This  recommendation  is  carried  into  effect  in  the  U.  S.  process, 
and  explains  the  addition  of  alcohol  before  distillation.  Dr.  Gregory  also  at- 
tributes thp  tendency  to  decomposition  to  its  purity,  and  to  the  action  of  sun- 
light ;  having  found  that  those  portions  which  he  had  purified  with  the  greatest 
care  were  soonest  decomposed  under  the  influence  of  light. 

As  chloroform  of  great  purity  is  often  to  be  purchased  in  the  market,  it  is 
not  necessary  for  the  apothecary  to  apply  the  officinal  process  of  purification 
to  every  parcel  that  he  may  meet;  but  it  is  in  the  highest  degree  incumbent 
on  him  to  sell  none  for  inhalation  which  is  not  so  pure  as  to  stand  the  tests 
given  in  the  Pharmacopoeia,  and  if  he  can  obtain  none  so  pure,  then  to  purify 
it  him.self.  All  pure  specimens,  moreover,  should  be  kept  distinct,  and  labelled 
with  the  officinal  title  of  Purified  Chloroform,  for  the  sake  of  distinction. 

Chloroform  may  be  made  by  the  action  of  chlorinated  lime  on  pyroxylic 
spirit  (wood  spirit);  but  when  thus  prepared  it  is  largely  contaminated  with  a 
chlorinated  pyrogenous  oil,  analogous  to  that  already  mentioned  as  being  found 
in  small  proportion  in  chloroform  prepared  from  alcohol.  Chloroform,  thus  pre- 
pared, called  mcthylic  chloroform,  is  purified  with  too  much  difficulty  to  be 
advantageously  substituted  for  that  made  with  alcohol,  called  by  Soubeiran 
normal  chloroform.  In  Great  Britain  chloroform  is  now  obtained  by  the  use 
of  methylated  spirit;  and  the  preparation,  when  properly  purified,  is  stated 
to  answer  every  purpose  to  which  it  is  applied  equally  well  with  that  obtained 
by  the  use  of  alcohol.  (See  Methylic  Alcohol  in  Fart  III.) 

Messrs.  Duncan  and  Flockhart,  druggists  of  Edinburgh,  manufactured  chloro- 
form on  a  large  scale,  in  a  peculiar  apparatus,  using  the  proportions  of  20  parts 
of  chlorinate(l  lime,  about  3  75  parts  of  rectified  spirit,  and  60  parts  of  water. 
They  employed  two  large  wooden  barrels  as  a  still,  and  a  third  as  a  receiver,  and 
into  the  former  threw  steam,  which  furnished  both  sufficient  heat  and  water  for 
the  process.  Sixty  pounds  of  chlorinated  lime  were  used  by  them  at  each  distilla- 
tion ;  and  they  were  able  to  manufacture  three  hundred  ounces  of  chloroform  a 
day.  The  heavy  layer  of  the  distillate,  constituting  the  impure  chloroform,  was 
purified  by  them  by  mixing  it  with  half  its  measure  of  strong  sulphuric  acid, 
gradually  added,  and  distilling  the  mixture,  when  cool,  in  a  leaden  retort,  from 
as  much  carbonate  of  baryta  by  weight  as  of  acid  used  by  measure.  The  pro- 
duct was  finally  distilled  from  quicklime,  after  having  stood  over  the  earth,  and 
been  repeatedly  shaken  with  it,  for  a  day  or  two.  Though  sulphuric  acid  is  used 
in  this  long-tried  process,  it  may  be  presumed  that  the  chloroform  made  by  it 
is  not  liable  to  undergo  the  change  which  takes  place  in  that  prepared  by  Gre- 
gory's process.  It  will  be  observed,  however,  that  the  i>roduct,  after  the  action 
of  the  sulphuric  acid,  is  successively  distilled  from  baryta  and  lime.* 

Pettenkofer  inferred,  from  numerous  experiments  on  the  manufacture  of 

*  In  the  Am.  Journ.  of  Pharm.  for  Jan.  1862  (p.  25)  is  an  account  by  Prof.  Procter 
of  the  method  employed  by  Messrs.  Rogers  and  Crew,  of  Philadelphia,  wholesale  manu- 
Ittcturcrs  of  chloroform,  and  the  apparatus  used  by  them. 
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chloroform,  that  very  different  quantities  are  obtained,  on  different  occasions, 
from  the  same  amount  of  materials,  and  the  same  process.  The  yield  is  less,  the 
longer  the  mixture  is  allowed  to  stand  before  distillation,  and  is  greater  when 
the  heat  of  the  mixture  is  between  135°  and  167°  F.  than  at  either  a  lower  or 
higher  temperature.  When  the  latter  degree  is  exceeded,  the  chloroform  con- 
tains more  chlorine.  (Buchner^s  Neues  Bepert.,  x.  103.) 

Discover]!  and  History.  Chloroform  was  discovered  by  Mr.  Samuel  Guthrie, 
of  Sackett's  Harbor,  N.  Y.,  in  1831,  and  about  the  same  time  by  Soubeiran  in 
France,  and  Liebig  in  Germany.  Guthrie  obtained  it  by  distilling  a  gallon  from 
a  mixture  of  three  pounds  of  chlorinated  lime  and  two  gallons  of  alcohol  of  the 
sp.gr.  0  844,  and  rectifying  the  product  by  redistillation,  first  from  a  great  ex- 
cess of  chlorinated  lime,  and  afterwards  from  carbonate  of  potassa.  {Silliman's 
Journal,  vol.  xxi.,  Jan.  1832,  p.  64.)  In  a  subsequent  letter  to  Professor  Silli- 
man,  dated  Feb.  15th,  1832,  Mr.  Guthrie  states  that  the  substance  which  he  had 
obtained,  "distilled  off  sulphuric  acid,  has  the  specific  gravity  of  1*486,  or  a 
little  greater,  and  may  then  be  regarded  as  free  from  alcohol;  and  if  a  little 
sulphuric  acid  which  sometimes  contaminates  it  be  removed  by  washing  it  with 
a  strong  solution  of  carbonate  of  potassa,  it  may  then  be  regarded  ag  absolutely 
pure.^^  (Ibid.,  vol.  xxii.,  July,  1832,  p.  105.)  It  is  thus  evident  that  Mr.  Guthrie 
obtained,  in  a  pure  state,the  substance  now  called  chloroform ;  but  he  erroneously 
supposed  his  product  to  be  the  well-known  oily  liquid  of  the  Dutch  chemists, 
which  it  greatly  resembles,  and  for  the  preparation  of  which  he  believed  he  had 
fallen  on  a  cheap  and  easy  process.  Under  this  impression,  lie  called  the  sub- 
stance, in  his  communications,  chloric  ether,  one  of  the  names  by  which  the 
Dutch  liquid,  or  bichloride  of  ethylen,  is  designated.  He  was  induced  to  make 
the  preparation  from  noticing,  in  Professor  Silliman's  Elements  of  Chemistry,  a 
reference  to  the  Dutch  liquid  as  a  grateful  diffusible  stimulant,  when  properly 
diluted  with  alcohol  and  water.  In  relation  to  the  anticipated  importance  of 
chloroform,  Mr.  Daniel  B.  Smith,  of  this  city,  held  the  following  language  in 
July,  1832.  "The  action  of  this  ether  on  the  living  system  is  interesting,  and 
may  hereafter  render  it  an  object  of  importance  in  commerce.  Its  flavour  is  de- 
licious, and  its  intoxicating  qualities  equal  to  or  surpassing  those  of  alcohol. 
It  is  a  strong  diffusible  stimulus,  similar  to  the  hydrated  ether,  but  more  grate- 
ful to  the  taste."  (Journ.  of  the  Bhilad.  Col.  of  Fharm.,  iv.  118.) 

Froperiies.  Chloroform  is  a  limpid,  colourless,  volatile,  neuter  liquid,  having 
a  bland  ethereal  odour,  and  hot,  aromatic,  saccharine  taste.  It  neither  reddens 
nor  bleaches  litmus  paper.  It  is  but  slightly  soluble  in  water;  one  hundred 
parts  of  that  liquid  taking  up  but  one  part  of  chloroform.  Its  sp.  gr.  is  from 
1-49  to  1*494  (U.  S  ),  149  (Br.);  but  when  of  this  density  it  contains  a  small 
proportion  of  alcohol.  Gregory  has  obtained  it  of  the  density  1*5  at  60°.  It  boils 
at  140°.  It  is  not  inflammable,  but  renders  the  flame  of  an  alcohol  lamp  yellow 
and  fuliginous.  It  burns,  however,  with  a  smoky  flame,  when  mixed  with  an 
equal  volume  of  alcohol.  When  pure,  it  has  no  action  on  potassium,  except  to 
cover  the  surface  of  the  metal  with  small  bubbles  of  gas.  Chloroform  is  a 
powerful  antiseptic.  It  does  not,  like  creasote,  coagulate  albumen.  It  is  scarcely 
acted  on  by  sulphuric  acid  in  the  cold,  but  dissolves  readily  in  alcohol  and  ether. 
The  alcoholic  solution,  when  moderately  diluted  with  water,  forms  an  aromatic, 
saccharine  liquid  of  a  very  grateful  taste  A  strong  alcoholic  solution  is  decom- 
posed by  abundance  of  water,  the  chloroform  separating  and  subsiding,  and  the 
alcohol  uniting  with  the  water.  It  is  liable  to  decomposition  by  sunlight,  or 
even  diffused  daylight;  and  hence  the  propriety  of  keeping  it  in  bottles,  covered 
with  dark  paper,  in  a  rather  dark  place.  Chloroform  has  extensive  solvent 
powers,  being  capable  of  dissolving  caoutchouc,  gutta-percha,  mastic,  elemi, 
tolu,  benzoin,  and  copal.  Amber,  sandarac,  lac,  and  wax  are  only  partially 
soluble.  It  also  dissolves  iodine,  bromine,  the  organic  alkalies,  the  fixed  and 
volatile  oils,  most  resins,  and  fats.  It  dissolves  sulphur  and  phosphorus  spar- 
ingly. It  possesses  the  power  of  dissolving  a  large  quantity  of  camphor,  and 
furnishes  the  means  of  administering  that  medicine  in  an  elegant  form.    As  a 
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neral  golvent,  ft  has  the  advantaji^e  over  ether  of  not  bein^  inflammable;  the 
inflaiunmliilitv  of  the  latter  bein^  the  cau«o  of  frequent  accidentH.  For  an  ex- 
tensive list  of  subHtances,  soluble,  insohilile,  and  partly  8olul)le  in  chloroform,  see 
a  pupcr  l)v  M.  Lepajfe,  of  Qisors,  France,  copied  into  the  Am.  Journ.  ofPharm. 
for  April,' 1852,  p.  147.* 

Cotnposilion.  (Jhlorofonn  is  composed  of  three  eqa,  of  chlorine  and  one  of 
formyl,  and  is,  therefore,  the  terchloride  of  formyl.  As  formyl  is  a  bicarburet  of 
hydrogen,  the  formula  of  cidoroform  is  C,IICI,.  Its  composition  was  first  accu- 
rately determined  by  Dumas  in  1835,  by  whom  it  was  called  chloroform  from  its 
relation  to  formic  acid  (C,H(),),  iH'ingformic  acid  with  its  three  eqs.  of  oxyj^en 
replaced  by  three  of  chlorine.  When  lirst  ol)tained  by  Liebig,  ho  supposed  it  to 
consist  exclusively  of  chlorine  and  carbon ;  and  hence  the  origin  of  the  erroneous 
name,  sometimes  applied  to  it,  oi perchloride  of  carbon. 

The  rationale  of  the  formation  of  chloroform  has  notl)een  well  made  out.  If 
alcohol  be  considered  a  bihydrate  of  ethylen,  C^H^-|-2II0,  it  may  Ik;  presumed 
to  be  generated  by  the  removal  from  the  ethylen  of  two  eqs.  of  carbon,  and  the 
substitution  of  three  eqs.  of  chlorine  for  three  of  hydrogen.  Thus  C.H — C.H, 
+  C1,  =  CVICI,. 

Impurities  and  Tesfs.  Chloroform  is  liable  to  contain  alcohol  and  ether,  both 
of  which  lower  its  specific  gravity.  If  it  have  a  less  density  than  1-38,  it  will 
float  instead  of  sinking  in  a  mixture  of  equal  weights  of  concentrated  sulphuric 
acid  and  water,  after  it  has  cooled.  M.  Mialhe  has  proposed  the  following  test 
for  the  presence  of  alcohol.  Drop  into  distilled  water  a  small  quantity  of  the 
chloroform.  If  pure,  it  will  remain  transparent  at  the  bottom  of  the  glass;  but, 
if  it  contain  even  a  small  proportion  of  alcohol,  the  globules  will  acquire  a  milky 
appearance.  Soubeiran's  method  was  to  agitate  almond  oil  and  chloroform 
together  in  a  tube.  If  the  chloroform  is  pure  it  remains  clear,  if  it  contains  as 
much  as  5  or  6  per  cent,  of  alcohol,  it  becomes  milky.  (Journ.  de  Pharm.,  Aout, 
1860,  p.  95.)  Prof.  Procter  detects  alcohol  by  adding  the  suspected  chloro- 
form to  an  oxidizing  mixture  of  bichromate  of  potassa  and  sulphuric  acid.  If 
alcohol  be  present,  the  deep-orange  colour  of  the  chromic  mixture  will  gradually 
become  green ;  if  absent,  no  change  of  colour  will  take  place.  (Am.  Journ.  of 
Pharm.,  May,  1856,  p.  213.)  Alcohol  is  detected  also  by  potassium  or  sodium, 
which  colours  the  chloroform  containing  this  impurity,  and  gives  rise  to  sharp 
acid  fumes.  But  the  most  sensitive  test  is  probably  a  compound  newly  discov- 
ered by  M.  Roussin,  the  binitrosulphuret  of  iron,  a  little  of  which  agitated  with 
chloroform  and  then  allowed  to  stand,  if  there  be  the  least  proportion  of  alcohol, 
will  produce  a  brown  tint,  deeper  in  proportion  to  the  quantity,  while  the  chlo- 
roform if  pure  will  remain  unchanged.  To  obtain  this  compound  it  is  suflBcient 
to  mix  nitrate  of  potassa  and  hydrosulphate  of  ammonia  in  solution,  and  to  add  a 
solution  of  protosulphate  of  iron,  stirring  constantly,  until  the  liquid  has  but  a 
slightly  alkaline  reaction,  then  evaporating  to  dryness,  treating  the  residue  with 
etherized  alcohol  on  a  filter,  and  evaporating  the  liquor  so  that  it  may  crystallize. 
(Journ.  de  Pharm.,  Sept.  1858,  p.  208.)  The  most  injurious  impurities  are  the 
chlorinated  pyrogenous  oils,  already  alluded  to.  These  are  different  as  obtained 
from  methylic  or  normal  chloroform.  The  oil,  obtained  by  Soubeiran  and  Mialhe 
from  methylic  chloroform,  is  an  oleaginous,  yellow  liquid,  lighter  than  water, 
and  of  a  peculiar  nauseous  empyreumatic  odour,  perceptible  in  the  methylic 

*  The  following  table  of  the  solubility  of  the  several  alkaloids  and  their  salts  in  chloro- 
form, prepared  with  great  care  by  A.  Scfclimpert,  may  be  of  some  practical  use.  At  64°  F. 
100  parts  of  chloroform  dissolve 

Morphia 1-66  Sulphate  of  cinchonia.     300  Caffeina 11-00 

Acetate  of  morphia....     1-66  Quinoidin 25-30  Digitaline 1-25 

Quinia 15-00  Veratria 11-60  Brucia 1400 

Sulphate  of  quinia 000  Atropia 3300  Aconitia 22-00 

Muriate  of  quinia 11-10  Strychnia 14-10  Santonin,  pure 2300 

Cinchonia 2-50  Nitrate  of  strychnia...     660  Santonin,  impure 83-30 

iAm.  Journ.  of  Pharm.,  March,  1860,  p.  100;  from  Archiv.  der  Pharm.,  Nov.  1859,  p. 
51.) — NoU  to  the  twelfth  edition. 
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chloroform  itself.  In  commercial  chloroform  it  is  sometimes  present  to  the 
amount  of  6  per  cent.  It  is  easily  set  on  fire,  and  burns  with  a  smoky  flame, 
chlorine  being  among  the  products  of  its  combustion.  The  oil  procured  from 
normal  chloroform,  which  contains  it  in  the  amount  of  about  one-fifth  of  1  per 
cent,  only,  is  essentially  different  from  the  methylic  chloroform  oil.  It  is  heavier 
than  water,  and  has  an  acrid,  penetrating  odour,  unlike  that  of  the  other  oil. 
When  the  vapour  of  these  oils  is  inspired  or  even  smelt,  it  causes,  according  to 
Dr.  Gregory,  distressing  sickness  and  headache.  These  pyrogenous  oils  are  de- 
tected and  removed  hy  piwe  and  ntrong  sulphuric  acid.  Chloroform,  when  pure, 
upon  being  mixed  with  an  equal  volume  of  this  acid,  does  not  colour  it;  but, 
when  contaminated  with  these  oils,  gives  the  acid  a  colour,  varying  from  yellow 
to  reddish-brown,  according  to  the  amount  of  impurity.  Alcohol  also  is  detected 
and  removed  by  sulphuric  acid.  In  applying  this  test,  several  fluidounces  of 
chloroform  should  be  used;  as  a  slight  change  of  colour  cannot  be  easily  seen 
in  a  test  tube.  A  still  more  delicate  test  of  the  oily  impurities,  according  to  Dr. 
Gregory,  is  the  smell  which  they  leave.  If  chloroform,  thus  contaminated,  be 
poured  upon  the  hand,  it  quickly  evaporates,  leaving  the  oily  impurities,  recog- 
nisable by  their  offensive  odour,  now  no  longer  covered  by  that  of  the  chloro- 
form. The  pure  substance,  rubbed  on  the  skin,  quickly  evaporates,  and  scarcely 
leaves  any  smell.  Chloroform  sometimes  contains  Dutch  liquid,  which  may  be 
discovered  by  adding  an  alcoholic  solution  of  potassa;  when  the  mixture,  if  this 
impurity  be  present,  will  heat,  and  give  off  a  permanent  gas,  which  is  chloride 
of  acetyl,  C.HjCl.  (Geuther.)* 

Certain  conclusions  of  Prof.  John  M.  Maisch  upon  the  subject  of  chloroform, 
drawn  from  a  series  of  practical  and  experimental  observations,  are  worthy  of 
notice.  Chloroform  may  be  made  of  the  sp.gr.  15,  or  perhaps  somewhat 
heavier,  and  this  is  its  density  when  pure  ;  but  it  will  not  keep  so  well  as  when 
of  the  officinal  strength  from  1-490  to  1-494.  When  pure,  or  even  of  the  sp.gr. 
of  about  149,  it  is  quickly  decomposed  in  direct  sunlight,  and  more  slowly  in 
diffused  daylight;  and  the  presence  of  water,  however  small  in  quantity,  favours 
the  decomposition.  The  products  of  its  decomposition  are  muriatic  acid  and 
phosgene  gas.  If,  however,  it  be  perfectly  excluded  from  the  light,  it  will  keep 
indefinitely;  Wiggers  having  preserved  some  unaltered  for  fifteen  years.  Ac- 
cording to  Schacht,  moreover,  pure  chloroform  will  resist  even  sunlight,  if  in  a 
perfect  vacuum.  To  prevent  the  decomposition  of  chloroform  the  most  eff'ectual 
means  is  the  addition  of  alcohol.  If  reduced  by  this  to  the  sp.gr.  1-480  or 
1-484,  it  will  keep  Avell  in  diff"used  daylight,  and,  for  a  time  at  least,  even  in 
the  sun's  rays,  if  perfectly  free  from  moisture.  At  the  sp.  gr.  1-475  or  lower, 
it  remains  unaff"ected  whether  in  diff'used  light  or  in  the  sun,  and  whether  the 
bottles  be  damp  or  dry.  The  measures,  therefore,  to  secure  chloroform  from  de- 
composition ai'e  two,  either  of  which  will  answer;  first,  to  keep  it  perfectly  se- 
cluded from  light,  from  the  moment  of  rectification;  or,  secondly,  to  reduce  the 
sp.  gr.  to  1-415  by  alcohol,  as  suggested  by  Dr.  Squibb.  Sulphuric  acid  will  not 
decompose  chloroform  in  the  dark;  in  the  light  it  evolves  muriatic  acid.  One  of 
the  best  criteria  of  its  purity  is  a  constant  boiling  point.  When  of  the  sp.gr, 
1-496,  it  boils  at  152-6°  F.  A  slight  acid  reaction  in  chloroform  is  not  easily  de- 
tected, as  litmus  is  quite  insoluble  in  that  fluid.  It  is  best  observed  by  allow- 
ing a  few  drops  of  chloroform  to  evaporate  spontaneously  with  one  drop  of  an 
aqueous  solution  of  litmus  duly  neutralized.  The  colour  will  be  changed  to  red- 
dish. After  becoming  acid,  chloroform  may  be  readily  regenerated,  by  agitating 
it  with  solution  of  carbonate  of  soda,  and  distilling  from  a  little  unslaked  lime. 
From  what  has  been  said  above,  chloroform  to  be  kept  for  use  should  have  the 
sp.gr.  1-415,  and  if  denser  than  this,  should  be  brought  to  it  by  the  addition 
of  alcohol.  It  is  best  kept  in  cork-stoppered  bottles.  As  the  cork  is  not  acted 
on  by  chloroform,  if  it  become  yellow  and  softened,  it  will  indicate  the  presence 
of  an  acid,  and  thus  act  as  a  test.  (Am.  Journ.  of  Pharm.,  July,  1868,  p.  289.) 

*  In  relation  to  chloroform,  see  the  paper  of  Soubeiran  and  Mialhe,  Journ.  de  Pharm., 
July,  1849,  copied  into  the  Am.  Journ.  of  Pharm.,  s-yA.  313  ;  also  the  paper  of  Dr.  Gregory, 
Chem.  Gaz.,  May  15,  1850. 
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>  Boettger  states  that  chloroform  altered  by  the  sun's  rays,  contaiiiiiif?  muri- 
Btic  acid  and  havinjf  a  chlorinous  odour,  may  be  restored  and  made  fit  for 
iuhiiliitioii  by  agitation  with  a  few  fragmcntH  of  caustic  soda,  and  that  the 
li(iid  may  be  kept  exposed  to  light,  if  protected  in  the  same  way.  {Ibid.,  Sept. 
18(;t),  p.  ATi  ;  from  Juurn.  de  J'harni.,  Avril,  1864.) 

Officinal  'Teain.  The  U.  S.  rharmacop(fiia  directs  that  purified  chloroform 
ihould  have  a  S]).  gr.  not  less  than  1490  nor  exceeding  1494;  should  boil  at 
140'^  ;  when  drop])ed  into  water  should  sink  in  the  form  of  transparent  globules 
without  milkiness;  should  produce  no  warmth,  sensible  to  the  hand  at  the  mo- 
nient  when  mixed,  in  a  bottle  closed  by  a  glass  stopper,  with  an  equal  measure 
of  olhcinal  sulphuric  acid,  and  that,  when  the  li(|uids  have  separated  on  stand* 
ing,  and  have  been  allowed  to  renniin  in  contact  for  24  hours,  no  colour  should 
be  imparted  to  cither,  or  but  a  faint  yellowish  tinge  to  the  acid,  forming  the 
lower  layer.  The  Pharmacopoeia  directs,  moreover,  that  when  3  or  4  fluidrachms 
are  evaporated  from  a  porcelain  plate,  by  causing  them  to  flow  to  and  fro  over 
the  surface,  the  last  portions  should  have  a  slightly  aromatic  odour,  without 
pungency  or  empyreunni,  while  the  plate  is  covered  with  a  film  of  moisture,  with- 
out odour  or  taste.  These  tests  imply  the  presence  of  but  a  minute  proportion 
of  alcohol,  and  the  total  absence  of  chlorine  and  those  volatile  and  empyreumatic 
substances  which  constitute  the  most  injurious  impurities  of  chloroform.  A  heat 
that  would  bo  felt  through  the  bottle,  on  the  admixture  of  sulphuric  acid  with 
chloroform,  would  evince  the  presence  of  too  much  alcohol  or  water.  The  want 
of  discoloration  from  the  contact  of  the  two  liquids  shows  the  absence  of  empy- 
reumatic oily  matter  ;  but  a  very  slight  discoloration  might  proceed  from  the 
alcohol  present,  and  would  not,  therefore,  be  a  material  objection.  A  colour 
bordering  on  that  of  madeira  wine  would  imply  an  objectionable  amount  of  im- 
purities. The  volatile  impurities  are  less  volatile  than  chloroform,  and  would 
consequently  be  the  last  to  escape  on  the  evaporation  of  the  liquid.  Chloroform, 
therefore,  leaves  a  foreign  odour  behind  it  when  allowed  to  evaporate  from  the 
hand,  and  especially  when  from  a  porcelain  plate,  in  the  amount  and  manner  in- 
dicated; and  if  it  stand  this  tost  well,  it  may  be  considered  as  free  from  any 
noxious  volatile  impurity.  The  slight  foreign  aroma  without  pungency,  which 
is  given  out  under  these  circumstances,  is  of  no  injurious  significance.* 

Medical  Properties,  &c.  When  taken  internally,  chloroform  acts  os  a  seda- 
tive narcotic,  probably  operating  through  the  nervous  system,  independently  of 
vascular  action  or  congestion.  It  has  been  detected  by  Ragsky  in  the  blood, 
and  by  Dr.  Snow,  of  London,  in  different  parts  of  the  body  after  death. f  la 
1848  Dr.  H.  Hartshorne  tried  its  physiological  effects  in  the  dose  of  seventy- 
five  drops  on  himself,  and  found  it  to  produce  drowsiness  and  a  general  dimi- 
nution of  sensorial  power,  without  exhilaration,  or  acceleration  of  the  pulse. 
Since  then  he  has  used  it  internally  in  a  number  of  cases,  and  finds  it  a  safe  ano- 
dyne and  soporific,  altogether  free  from  the  dangerous  effects  which  sometimes 
follow  the  inhalation  of  its  va[)our.  In  the  dose  of  a  fluidrachm,  its  sojiorific 
effect  is  about  equal  to  that  of  thirty-five  drops  of  laudanum.  Dr.  Hartshorne 
has  given  it  in  doses  of  from  fifty  to  seventy-five  drops  every  half  hour  for  several 
hours  together.  The  vehicle  used  by  him  is  orgeat  syrup,  in  the  proportion  of 
two  fluidounces  to  each  fluidrachm  of  the  chloroform.  When  mixed  with  muci- 
lage of  gum  arable,  the  mixture  requires  agitation  immediately  before  swallow- 
ing each  dose.  J 

Chloroform,  as  prepared  by  Mr.  Guthrie,  was  used  internally  as  early  as  1832 

*  Much  is  dup  to  Dr.  Squibb  for  the  precision  given  to  the  tests  for  chloroform  ;  and  the 
reader  may  profitably  consult  his  remarks  on  the  subject  in  a  paper  in  the  Proceedings 
of  the  Pharmaceutical  Association,  A.  D.  1858,  p.  402. 

f  In  relation  to  the  detection  of  chloroform  in  the  body  after  death,  see  the  paper  of 
M.  Durov,  of  Paris,  in  the  Joiirn.de  Pharm.,  Avril,  ISol. 

X  The  Society  of  Pharmacy,  of  Paris,  has  given  its  sanction  to  the  following  formula  ; 
the  French  weights  being  turned  into  the  nearest  Enjrlish  weights  and  measures.  Take  of 
chloroform  .^588  to  3]  ;  sugar  .^^iij  ;  cum  arabic  ^  to  ^ij  ;  water  fgiijss.  Rub  the  chloro- 
form with  the  sugar  in  a  mortar,  then  add  the  gum,  and,  lastly,  by  degrees,  the  water. 
In  this  recipe  alcohol,  which  is  often  inadmissible,  is  avoided. 


1002  •    JEtherea.  /  part  ii. 

by  Professor  Ives  and  Dr.  Nathan  B.  Ives,  of  New  Haven,  in  asthma,  spasmodic 
cough,  scarlet  fever,  and  atonic  quinsy,  vi^ith  favourable  results.  {Sillimaii^s 
Journ  ,  xxi.  406,  40V.)  It  was  employed  by  Dr.  Formby,  of  Liverpool,  in  hys- 
teria, in  1838;  by  Mr.  Tuson,  of  London,  in  cancer  and  neuralgic  affections,  in 
1843;  and  by  M.  Guillot,  of  Paris,  in  asthma,  in  1844.  Dr.  L.  Dalton,  of  Logan, 
Ohio,  has  found  it  to  possess  antiperiodic  powers,  and  employed  it  successfully 
in  intermittent  diseases.  Dr.  Dclioux,  of  llochefort,  has  also  proposed  it  as  a 
remedy  in  intermittents,  given,  during  the  apyrexia,  in  cases  in  which  the  bark 
and  quinia  fail  to  effect  a  cure.  Dr.  Aran  has  employed  it  for  four  years  with 
success  in  lead  colic,  administered  by  the  mouth  and  rectum,  and  applied  to  the 
abdomen.  In  these  cases  it  probably  acts  by  relaxing  the  intestinal  spasm.  It 
has  been  found  very  effectual  in  hiccough.  One  of  the  authors  of  this  work  has 
frequently  used  it  with  advantage  for  the  relief  of  neuralgic  and  other  painful 
affections,  in  the  dose  of  from  forty  to  eighty  drops,  suspended  in  water  by 
means  of  gum  arabic  or  yelk  of  egg.  This  dose  may  be  repeated,  if  necessary, 
at  intervals  of  one  or  two  hours,  until  some  effect  on  the  system  is  produced. 
Chloroform  has  been  used  internally,  with  benefit,  by  Dr.  Osburn,  of  Dublin, 
in  hypochondriasis,  and  by  Dr.  Gordon,  physician  to  the  Hardwicke  Fever 
Hospital,  to  allay  nervous  irritation  and  procure  sleep.  A  disadvantage  con- 
nected with  the  internal  use  of  chloroform  is  its  liability  to  sicken  the  stomach,  an 
effect  which  may  sometimes  arise  from  the  presence  of  pyrogenous  oil.  An  inci- 
dental advantage  is  said  to  be,  that  it  entirely  covei's  the  bitterness  of  other  medi- 
cines. M.  Dauzats,  of  Cordova,  Spain,  has  used  chloroform,  with  highly  favour- 
able results,  in  the  destruction  of  the  ]arv83  of  insects,  which  sometimes  make 
great  ravages  in  the  nostrils,  pharynx,  &c.  Simple  inhalation  of  chloroform  is 
sometimes  sufficient  to  destroy  the  insects  in  large  numbers;  but  it  is  always 
prudent  to  employ  injections  composed  of  equal  parts  of  chloroform  and  water, 
which  may  be  considered  infallible.  If  chloroform  is  not  at  hand;  ether  may 
be  substituted.  (Ann.  de  Therap.,  1867,  p.  43.) 

Externally,  chloroform  has  been  used  by  Mr.  Tuson  in  cancer,  senile  gan- 
grene, and  sloughing  ulcers,  and,  as  an  injection  and  gargle,  in  discharges  from 
the  uterus  and  foul  ulcers  of  the  throat,  with  the  effect  of  relieving  pain,  de- 
stroying fetor,  and  promoting  the  separation  of  diseased  parts.  It  has  also 
been  employed  externally,  with  benefit,  in  a  painful  wound  of  the  forearm  impli- 
cating the  radial  nerve;  by  Dr.  Legroux  in  a  painful  affection  of  one  of  the 
lower  extremities,  consequent  to  a  cancerous  tumour  of  the  pelvis ;  by  Mr.  Hig- 
ginson  in  labour,  applied  to  the  perineum  when  painfully  stretched,  and  in  dys- 
menorrhoea,  brought  in  contact  with  the  os  uteri  by  means  of  a  sponge  ;  by  Dr. 
Watson  in  swelled  testicle  and  acute  spinal  tenderness;  by  Dr.  Hays  and  Dr. 
Bond  in  neuralgia;  by  the  late  Dr.  I.  Parrish  in  the  supra-orbitar  pain  of  rheu- 
matic ophthalmia,  and  in  syphilitic  ulceration  at  the  root  of  the  nail ;  by  M.  De- 
vergie  in  papulous  eruptions,  made  into  an  ointment  in  the  proportion  of  a  flui- 
drachm  to  ten  drachms  of  lard ;  by  Prof.  Back  in  the  itch  ;  and  by  M.  Chapell 
in  fissure  of  the  anus.  It  has  also  been  used  with  success  by  Dr.  Venat,  of  Bor- 
deaux, in  the  form  of  injection,  in  the  commencement  of  acute  gonorrhoea,  as  an 
abortive  treatment.  Dr.  Ranch,  of  Iowa,  has  employed  chloroform  topically  with 
decided  benefit  in  neuralgia,  colic,  and  other  painful  affections.  For  some  pur- 
poses he  found  it  useful  to  incorporate  it  with  olive  oil  and  solution  of  ammonia, 
which  formed  a  mixture  having  effects  less  transient  than  those  of  the  uncom- 
bined  substance.  Incorporated  in  equal  measure  with  the  white  of  eggs,  and  ap- 
plied on  lint  to  the  gums,  it  is  said  to  afford  great  relief  in  toothache.  As  a  wash, 
injection,  and  gargle,  Mr.  Tuson  prepared  chloroform  diluted  with  water,  in  the 
proportion  of  one  or  two  drachms  to  the  pint;  but,  for  application  to  the  sound 
skin,  it  is  generally  used  undiluted,  by  means  of  soft  linen,  covered  with  oiled  silk 
to  prevent  evaporation.  Employed  in  this  state  it  should  be  pure ;  as,  according 
to  Mialhe,  when  mixed  with  absolute  alcohol,  it  acquires  caustic  properties. 

M.  Fournie  has  found  that  the  vapour  from  a  mixture  of  equal  measures  of 
glacial  acetic  acid  and  chloroform  is  even  more  effectual,  as  a  local  anaesthetic, 
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than  that  of  pure  chloroform  ;  producing  complete  insenBibility  of  the  Hkin  in 
fivo  minutes,  if  applied  from  a  bottle  hoaliMl  Hitnply  by  the  hand.  {Pharm. 
t/oa/vj.,  Jan.  18(52,  p.  3H5;  fn>m  Compter  lienduH.) 

Chloroform  nmy  Ih- gelatinized  l)y  agitating  it  with  an  cqur.i  weight  of  white 
of  egg  in  the  cohl.  In  three  hours  it  takes  the  gelatinous  form.  A  Hlronger 
prepurution  may  be  niad<!  by  .shaking  together,  in  a  bottle,  four  parts  of  chloro- 
form and  one  of  white  of  egg,  and  placing  the  mixture  in  water  at  140°.  In 
four  minutes  the  gelatinizatiou  is  completed.  Gelatinized  chloroform  may  be 
applied  to  the  skin,  spread  on  linen,  or  by  frictions. 

Chloroform,  in  vajiour,  may  be  used  as  a  topical  application  to  the  rectum 
M.  Ehrenreich  employed  it  with  success  in  tenesmus.  A  drachm  may  be  va- 
porized by  the  heat  of  warm  water  from  a  bottle,  fitted  with  a  flexible  tulje, 
inserted  into  the  bowel.  It  may  be  applied  to  the  skin  in  the  form  of  a  vapour 
douche,  according  to  the  method  of  Dr.  Hardy,  of  Dublin.  (See  lianlciiKfH 
Abstract,  no.  19,  p.  287.)  Prof.  Langenbeck,  of  Berlin,  prefers  chloroform  to 
tincture  of  iodine,  as  an  injection  for  the  radical  cure  of  hydrocele. 

A  third  method  of  using  chloroform  is  hy  inhalation.  The  first  case  we  have 
met  with  in  which  it  was  thus  employed  is  related  by  Professor  Ives,  of  New 
Haven,  under  date  of  the  2d  of  Jan.  1882.  The  case  was  one  of  pulmonic  dis- 
ease, attended  with  general  debility  and  difficult  respiration,  and  was  effectually 
relieved.  (Silliman^s  Journ.,  vol.  xxi..  Jan.  1832,  p.  406.)  In  March,  1847,  the 
action  of  the  pure  substance  by  inhalation  was  tried  on  the  lower  animals,  by 
M.  Flourens,  and  its  effects  on  the  spinal  marrow  described.  In  November  of 
the  same  year,  Dr.  Simpson,  of  Edinburgh,  after  experimenting  with  a  number 
of  anaesthetic  agents  in  order  to  discover  a  substitute  for  ether,  tried  chloroform 
at  the  suggestion  of  Mr.  Waldie,  and,  having  found  its  effects  favourable, 
brought  it  forward  as  a  new  remedy  for  pain,  by  inhalation  in  surgery  and 
midwifery.  The  advantages  which  he  conceived  it  to  possess  over  ether  were 
the  smallness  of  the  dose,  its  more  prompt  action,  more  agreeable  effects,  less 
tenacious  odour,  greater  cheapness,  and  greater  facility  of  exhibition. 

The  usual  effects  produced  by  a  full  dose  of  chloroform,  administered  by  in- 
halation, are  the  rapid  production  of  coma,  relaxation  of  the  muscles,  slow  and 
often  stertorous  breathing,  upturning  of  the  eyes,  and  total  insensibility  to 
agents  which  ordinarily  produce  acute  pain.  The  effect  on  the  heart's  action  is 
variable.  Sometimes  frothing  of  the  mouth  takes  place,  and,  more  rarely,  con- 
vulsive twitches  of  the  face  and  limbs.  The  insensibility  is  generally  pro- 
duced in  one  or  two  minutes,  and  usually  continues  for  five  or  ten  minutes;  but 
the  effect  may  be  kept  up  for  many  hours,  provided  the  inhalation  be  cau- 
tiously renewed  from  time  to  time.  The  immediate  effects  of  the  agent  are  fol- 
lowed by  a  drowsy  state,  sometimes  by  quiet  sleep.  As  a  general  rule,  no  recol- 
lection is  retained  of  anything  that  occurred  during  the  state  of  insensibility. 
Experience  has  shown  that  the  effects,  here  described  as  those  of  a  full  dose  of 
chloroform  by  inhalation,  cannot  be  induced  without  danger  to  life.  Hence  all 
prudent  surgeons  will  be  content  with  an  impression  short  of  the  abolition  of  all 
consciousness.  It  is  generally  admitted  that,  at  a  certain  stage  of  anaesthesia, 
there  is  insensibility  to  pain,  while  consciousness  to  a  certain  extent  remains; 
and  it  is  this  condition  that  the  surgeon  should  aim  to  produce.  According  to 
Mr.  Skey,  chloroform  had  been  administered  up  to  1854,  in  9000  cases  in  St. 
Bartholomew's  Hospital,  without  a  single  accident,  a  fact  which  must  be  taken 
as  proof  of  its  careful  employment  in  that  institution.  The  delicate  operation  of 
extracting  the  cataract  has  been  facilitated  by  its  use,  in  the  hands  of  Mr.  Bow- 
man, of  London;  and,  in  general,  the  performance  of  operations  on  the  eyeball 
is  greatly  assisted  by  the  insensibility  produced,  especially  in  children.  In  par- 
tial anchylosis,  in  which  the  surgeon  proposes  to  break  up  the  adhesions  by 
force,  chloroform,  like  ether,  takes  off  the  muscular  resistance,  and  renders  the 
manipulations  painless.  It  is  asserted  to  be  an  advantage  of  chloroform  in  sur- 
gical operations,  that  less  blood  is  lost.  If  this  assertion  should  prove  to  be  true, 
there  will  be  greater  necessity  of  delaying  the  dressings  until  reaction  shall  have 
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taken  place.  The  question  whether  the  use  of  chloroform  in  the  major  operations 
of  surgery  is  favourable  or  otherwise  to  recovery,  has  been  examined  by  an  ap- 
peal to  statistics.  Dr.  Simpson,  of  Edinburgh,  thinks  the  percentage  of  recov- 
eries has  been  increased  by  its  use;  while  Dr.  Arnott,  basing  his  opinions  on  the 
results  of  operations  in  the  London  hospitals,  holds  the  contrar}'  opinion. 

The  advantages  and  disadvantages  of  chloroform,  when  compared  with  ether 
as  an  anaesthetic  in  operative  surgery,  have  not  been  satisfactorily  determined ; 
but  on  one  point  the  evidence  appears  to  bo  conclusive,  namely,  that  it  is  far 
more  dangerous  to  life  than  ether.  According  to  Dr.  Snow,  of  London,  the 
vapour  in  the  air  breathed  by  the  patient  should  not  exceed  6  per  cent.  Dr. 
Gilman,  of  New  York,  thinks  that  chloroform  has  a  more  sudden  and  power- 
ful effect  than  under  ordinary  circumstances,  when  inhaled  immediately  after 
•bleeding;  a  fact  which  he  explains  by  the  increased  power  of  absorption  pro- 
duced by  the  loss  of  blood.  {N.  Y.  Med.  Times,  Oct.  1852.) 

As  chloroform  is  powerfully  .sedative,  and  ether  powerfully  stimulant,  it 
was  very  naturally  supposed  that,  by  combining  them,  the  depressing  effects 
of  the  former  might  be  counteracted  by  the  latter  ;  but  experience  has  not 
altogether  confirmed  the  suggestion  of  theory  in  this  case  ;  as  fatal  effects 
have  followed  the  joint  administration  of  the  two  anaesthetics.  This  result 
may  be  in  part  explained  by  the  more  rapid  volatilization  of  the  chloroform, 
which  may  cause  it  to  reach  the  surface  of  absorption  with  comparatively  little 
admixture  of  the  ethereal  vapour,  as  suggested  by  Mr.  Robert  Ellis.  {Med. 
Times  and  Gaz.,  March  9,  1867.) 

Sometimes  chloroform  produces  unpleasant  remote  effects;  such  as  abolition 
of  smell,  perversion  of  taste,  and  loss  of  tonicity  in  the  bladder  and  rectum.  Two 
cases,  illustrative  of  these  effects,  in  which  chloroform  was  inhaled  in  excess,  are 
related  by  Dr.  Happoldt  in  the  Charleston  Med.  Journ.  for  Jan.  1856. 

In  midwifery,  chloroform  has  been  extensively  employed  to  relieve  pain  and 
facilitate  labour,  since  it  was  first  recommended  by  Dr.  Simpson.  Its  effects 
are  similar  to  those  of  ether;  and  each  agent  has  its  exclusive  advocates 
among  those  practitioners  of  midwifery  who  are  willing  to  use  anaesthetics. 
According  to  Dr.  Atthill,  of  Dublin,  the  use  of  chloroform  produces  a  tendency 
to  post-partum  hemorrhage.  Dr.  Robert  Lee,  of  London,  has  cited  seventeen 
cases,  in  which  it  was  supposed  to  produce  various  pernicious  effects  in  labour. 
{Lancet,  Dec.  24,  1853.)  Notwithstanding  exceptional  cases  Of  injury,  it  is 
every  year  growing  in  favour  as  an  anaesthetic  in  parturition.  The  profession 
is  unanimous  as  to  its  great  utility  in  instrumental  labours. 

The  dose  of  chloroform  for  inhalation  is  a  fluidrachm,  equivalent  to  220  drops 
or  more,  to  be  repeated  in  two  minutes,  if  the  desired  effect  should  fail  to  be 
produced.  The  most  convenient  inhaler  is  a  handkerchief,  loosely  twisted  into 
the  form  of  a  bird's  nest,  which,  after  having  been  imbued  with  the  chloroform, 
is  held  to  the  mouth  and  nose.  The  use  of  this  simple  inhaler  ensures  a  due  ad- 
mixture of  atmospheric  air  with  the  vapour  of  the  chloroform.  The  moment 
insensibility  is  produced,  which  should  be  brought  on  gradually,  the  inhalation 
should  be  suspended ;  and,  if  consciousness  return  too  soon,  it  should  be  cau- 
tiously renewed.  In  all  cases  an  experienced  assistant  should  attend  to  the  ad- 
ministration of  the  chloroform  and  to  nothing  else,  watching  the  state  of  the 
respiration  and  pulse.  The  moment  there  is  the  least  snoring  or  failure  of  the 
pulse,  the  vapour  should  be  withdrawn.  Chloroform  should  not  be  administered 
to  persons  subject  to  epilepsy,  affected  with  organic  disease  of  the  heart,  or  pre- 
disposed to  syncope.* 

Chloroform,  as  ordinarily  prepared, is  apt  to  produce,  when  inhaled, headache, 
nausea,  and  even  vomiting.  Perfectly  pure  chloroform,  according  to  Soubeiran 
and  Mialhe,  does  not  produce  these  disagreeable  effects,  which  are  plausibly 
attributed  to  the  presence  of  the  pyrogenous  oils.  Dr.  Simpson,  however,  finds 

*  For  rules  laid  down  by  M.  Baudens  for  the  administration  of  chloroform,  see  the 
Am.  Journ.  of  Med.  Sci.  for  Jan.  1854,  p.  208 ;  and  for  those  given  by  M.  Robert,  surgeon 
to  the  Hospital  Beaujon,  see  Ranking' s  Abstract,  no.  19,  p.  116. 
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that  the  purest  chloroform  thntheusos  not  unfrequently  cauBcs  vomiting ;  but 
Dr.  Oro^ory  attributes  this  effect,  when  following  the  use  of  the  pure  8ul>t4tance, 
to  its  adniiniHtration  after  u  full  meal,  which  should  alwavH  bo  avoided. 

Chloroform  having  proved  to  be  a  r<flaxing  agent  and  remedy  for  pain,  when 
used  by  inhalation  in  surgery  and  midwifery,  it  was  natural  that  its  effects 
should  l)e  tried  in  the  same  way  in  spasmodic  and  painful  diseases.  Accord- 
ingly, it  has  been  inhaled  in  hiccough,  chorea,  hooping-cough,  hysteria,  the 
~  iroxysm  of  asthma,  angina  pt^ctoris,  nephritic  colic,  tetanu.s,  poisoning  from 
Irychnia,  hydrophobia,  and  the  paroxysm  of  tic  douloureux,  and  generally 
with  decided  advantage.  In  Germany  it  has  been  praised  in  bronchitis  and 
pneumonia  as  an  expectorant  and  calming  remedy.  It  has  been  eniployed  iilso 
with  success  for  the  reduction  of  strangulated  hernia.  Mr.  II.  J.  Mackenzie, 
of  Edinburgh,  bears  testimony  to  its  good  effects,  used  by  inhalation,  in  spa8« 
niodic  stricture  of  the  urethra,  attended  with  retention  of  urine.  Sometimes 
the  urine  is  cau.sed  to  flow  at  once;  and,  when  this  is  not  the  ca.se,  the  passage 
of  the  catheter  is  facilitated.  I)r.  Cain,  of  Charleston,  found  it  very  useful  in 
spa.smodic  obstruction  of  the  bowels,  promptly  relieving  pain,  and  favouring 
the  action  ofenemata.  As  a  soporific  it  has  been  given  beneficially  in  delirium 
tremens,  and  in  the  noisy  forms  of  chronic  insanity. 

Much  has  oeen  said  in  relation  to  the  dangers  attendant  upon  the  inhalation 
of  chloroform,  and,  certainly,  many  more  deaths  have  been  reported  from  its  use 
than  from  that  of  ether.  The  late  Dr.  Warren,  of  Boston,  published,  in  1849, 
the  details  of  ten  cases,  in  which  death  was  caused  by  chloroform,  all  occurring 
in  little  more  than  a  year,  and  many  other  fatal  cases  have  since  occurred  ;  and 
he  declared  that,  if  he  were  compelled  to  substitute  chloroform  for  ether  in  inha- 
lation, he  would  do  it  with  much  anxiety.  Chloroform  is  unquestionably  a  more 
powerful  agent  than  ether,  and  acts  not  only  differently,  but  in  a  much  smaller 
dose.  The  comparative  smallness  of  its  dose  is  certainly  a  ground  of  danger, 
when  its  administration  falls  into  reckless  or  incompetent  hands.  In  view  of  the 
greater  danger  from  the  use  of  chloroform  as  an  anaesthetic,  the  governors  of  the 
Massachusetts  General  Hospital  have  prohibited  the  use  of  any  other  agent  than 
ether  in  surgical  operations. 

When  the  effects  of  chloroform  inhalation  proceed  too  far,  the  remedies  are  a 
horizontal  posture,  cold  air  fanned  upon  the  face,  cold  water  poured  upon  the 
head,  sinapisms  to  the  feet,  frictions  and  heat  to  the  body  and  extremities,  and 
ammonia  to  the  nostrils.  If  respiration  ceases,  the  tongue  should  be  seized  with 
the  artery-forceps,  and  pulled  forward  from  off  the  glottis,  and  artificial  respira- 
tion attempted  by  blowing  into  the  mouth,  and  by  other  appropriate  measures. 
When  the  patient  can  swallow,  strong  coffee  may  be  given  with  advantage.  Gal- 
vanic electricity,  passed  through  needles  inserted  in  different  parts  of  the  body, 
is  recommended  by  M.  Abeille,  of  Ajaccio,  as  a  powerful  means  of  recalling  sen- 
sibility ;  and  it  is  highly  probable  that  the  electro-magnetic  battery  would  prove 
useful.  When  an  overdose  is  taken  by  the  mouth,  the  same  remedies  may  be 
employed,  with  the  addition  of  the  stomach-pump,  when  vomiting  cannot  be  pro- 
duced. In  a  case  of  suicide  by  swallowing  chloroform,  in  which  death  took  place 
in  about  thirty-four  hours,  the  lining  membrane  of  the  larynx  and  trachea  was 
found  inflamed,  the  bronchi  were  loaded  with  a  dirty-gray  purulent  fluid,  the 
lungs  were  inflamed  as  in  the  first  stage  of  pneumonia,  and  the  brain  and  its 
membranes  congested.  In  another  fatal  case,  reported  by  Dr.  J.  Williams,  ot 
the  Philadelphia  Hospital,  IJlockley,  in  which  the  patient  survived  thirty-seven 
hours,  no  morbid  appearances  were  observed  worthy  of  note. 

In  relation  to  the  preparations,  consisting  of  chloroform  and  alcohol,  which 
have  been  used  under  the  name  of  "chloric  ether," the  reader  is  referred  to 
Spiritus  Chloroformi  in  Part  II.* 

*  Chlorodyn.  An  empirical  preparation  under  this  name  has  been  extensively  used  in 
London,  and  has  recently  acquired  some  general  notoriety  from  having  been  the  reputed 
cause  of  death  in  a  case  of  accidental  poisoning  in  England,  and  as  having  produced 
very  threatening  symptoms  in  another  case,  in  which  the  patient  was  saved.  From  a  form- 
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Pharm.  Uses.  In  preparing  Atropia. 

Off.  Prep.  Lininientum  Chloroformi ;  Liquor  Gutta-percli£e,  U.  S.;  Mistura 
Chloroformi,  U.  S.;  Spiritus  Chloroformi ;  Tinctura  Cliloroformi  Couiposita, 
Br.  B. 

OLEUM  ^THEREUM.  U.  S.    Ethereal  Oil 

"  Take  of  Stronger  Alcohol  two  pints;  Sulphuric  Acid  sixty-one  troyoimces ; 
Distilled  Water  a  Jluidounce ;  Stronger  Ether  a  sufficient  quantity.  Add  the 
Acid  slowly  to  the  Alcohol,  mix  them  thoroughly,  and  allow  the  mixture  to  stand 
for  twelve  hours.  Decant  the  clear  liquid  from  the  sediment  into  a  tubulated  re- 
tort, of  such  capacity  that  the  mixture  shall  nearly  fill  it.  Adapt  a  thermometer 
tube  to  the  tubulure  by  means  of  a  cork,  so  that  the  bulb  shall  be  deeply  im- 
mersed in  the  liquid,  and,  having  attached  a  Liebig's  condenser,  distil,  by  means 
of  a  sand-bath,  at  a  temperature  between  312°  and  322°,  until  the  liquid  ceases 
to  come  over,  or  until  a  black  froth  begins  to  arise  in  the  retort.  Separate  the 
yellow  ethereal  liquid  from  the  distillate,  and  expose  it  for  twenty-four  hours,  in 
a  shallow  capsule,  to  evaporate  spontaneously.  Then  transfer  the  remaining 
liquid  to  a  wet  filter ;  and,  when  the  watery  portion  has  drained  off,  wash  the 
oil  which  is  left,  while  on  the  filter,  with  the  Distilled  Water.  When  this  also 
has  drained  off,  transfer  the  oil  to  a  graduated  measure,  by  perforating  the  point 
of  the  filter,  and  add  to  it  an  equal  volume  of  Stronger  Ether.  The  Ethereal 
Oil,  obtained  by  this  formula,  measures  about  six  fluidrachms."   U.  S. 

In  the  late  consolidation  of  the  British  Pharmacopeias,  this  valuable  remedy 
was  omitted,  partly  on  account  of  the  uncertainty  as  to  its  special  antispasmodic 
virtues,  partly  from  its  expensiveness  when  properly  made  and  its  liability  to 
spontaneous  change,  and  partly,  moreover,  because  not  only  is  it  often  adulte- 
rated, but  other  compounds  are  substituted  for  it.  {Med.  Times  and  Gaz  ,  March, 
1864,  p.  248.)  It  is,  however,  retained  in  the  U.  S.  Pharmacopoeia,  with  certain 
modifications  in  the  process,  which,  it  is  hoped,  may  enable  it  to  yield  a  larger 
and  more  I'eliable  product. 

In  the  existing  U.  S.  formula,  the  first  change  to  be  noticed  is  the  direction, 
after  the  mixture  of  the  acid  and  alcohol,  to  decant  the  clear  liquid  from  the 
sediment,  which  is  sulphate  of  lead,  deposited  by  the  acid  on  account  of  its 
dilution.  According  to  Dr.  Squibb,  the  presence  of  the  sulphate  of  lead  in  the 
retort  causes  the  mixture  to  froth  over,  and  thus  necessitate  a  suspension  of  the 
process  so  much  sooner,  as  greatly  to  lessen  the  amount  of  product  the  materials 
are  capable  of  affording.  The  increase  of  oil  resulting  from  this  simple  modifica- 
tion of  the  process  is  said  to  be  one-third.  Another  new  feature  is  the  introduc- 
tion of  a  thermometer  into  the  retort,  whereby  the  important  point  is  obtained 
of  properly  regulating  the  temperature,  which,  in  order  to  the  due  reaction  of  the 
materials,  should  not  fall  below  312°  nor  rise  above  322°.  Again,  the  washing 
of  the  oil  with  solution  of  potassa  has  been  omitted,  because  the  alkali  was  found 
to  decompose  a  portion  of  the  oil,  and  the  sulphurous  acid,  which  it  was  intended 
to  neutralize,  can  be  separated  by  the  washing  with  distilled  water  now  directed. 
By  wetting  the  filter,  the  oil  is  prevented  from  passing  along  with  the  water. 
Finally,  the  oil  is  now  ordered  to  be  diluted  with  an  equal  measure  of  stronger 
ether,  as  this  has  been  found  to  contribute  greatly  to  its  preservation. 

When  alcohol  is  distilled  with  a  large  excess  of  sulphuric  acid,  the  same  pro- 
ducts are  generated  as  those  mentioned,  in  the  article  upon  ether,  as  being 
formed  towards  the  close  of  the  distillation  of  that  liquid.  (See  page  988.)  These 
were  stated  to  be  sulphurous  acid,  heavy  oil  of  Aviue,  olefiant  gas,  and  resino- 
carbonaceous  matter.    In  the  U.  S.  process  such  an  excess  of  sulphuric  acid  is 

ula  published  in  the  A^n.  Journ.  of  Pharm.,  March,  1860  (p.  181),  it  would  appear  to 
consist  of  chloroform,  chloric  ether  (so  called),  tincture  of  capsicum,  oil  of  peppermint, 
muriate  of  morphia,  hydrocyanic  acid  (Scheele's),  perchloric  acid,  tincture  of  Indian 
hemp,  and  molasses ;  and  of  these  powerful  medicines,  moreover,,  in  such  proportions  as 
to  make  one  shudder  at  the  idea  of  its  unregulated  use.  [Note  to  the  twelfth  edition.) 

Other  formulas  for  this  nostrum  will  be  found  in  the  American  Jou7-nal  of  Pharmacy 
(Jan.  1865,  p.  17),  and  in  the  game  journal  for  May,  1868,  p.  210.  [Note  to  the  thirteenth 
edition.) 
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employed  for  the  purpose  of  obtainiti/?  the  oil.  The  product  of  the  distillution 
is  generally  in  two  layers,  one,  conwiHting  of  water  holding  HulplmrouH  acid  in 
solution,  and  the  other,  of  ether  containing  the  heavy  oil  of  wine.  According  to 
Uie  experience  of  Dr.  S(jniljb,  the  Hp.  gr.  of  these  two  layera  la  »o  nearly  equal, 
that  rtonu.'liine.s  one  and  sonietimeH  the  other  in  nppernio.st;  ho  that  tlie  direc- 
on  in  tilt)  old  fornuila  to  .separate  the  Hupernatanl  licptor  in  incorrect,  and  has 

en  superseded  hy  the  present,  to  separate  the  yellow  ethereal  li(juid;  tho 
colour  and  other  sensible  properties  being  considered  sulliciently  distinctive. 
After  separation,  the  liquid  is  exposed  for  twenty-four  hours  to  the  air,  in  order 

dissipate  the  ether  by  evaporation ;  and  the  oil  which  is  left  is  washed  with 
ater  to  deprive  it  of  all  traces  of  sulphurous  acid. 

The  nature  and  mode  of  formation  of  heavy  oil  of  wine  are  not  well  under- 
stood. It  has  been  explained,  in  a  preceding  article,  that,  in  the  early  stage 
of  the  distillation  of  a  mixture  of  sulphuric  acid  and  alcohol,  sulphovinic  acid, 
or  the  double  sulphate  of  ether  and  water,  is  formed.  During  its  progress  this 
is  decomposed  so  as  to  yield  ether.  When,  however,  the  alcohol  is  distilled  with 
a  largo  excess  of  8ulj)huric  acid,  the  sulphovinic  acid  is  decomposed  so  as  to 
form  a  small  quantity  of  the  heavy  oil  of  wine,  now  considered  to  be  a  double 
sulphate  of  ether  and  ethylen,  having  the  formula  C^Il50,S0,-|- C  II^.SO,.  It 
is  conceived  to  be  generated  from  two  eqs.  of  sulphovinic  acid  (double  sulphate 
of  ether  and  water),  which  are  resolved  into  one  eq.  of  heavy  oil  of  wine,  two  of 
sulphuric  acid,  and  three  of  water.  When  the  heavy  oil  id  gently  heated  with 
four  parts  of  water,  sulphovinic  acid  is  reproduced,  and  the  separated  ethylen 
floats  on  the  surface  as  an  oily  substance,  called,  when  thus  isolated,  light  oil  of 
wine.  Light  oil  of  wine,  as  thus  obtained,  is  a  pale-yellow  oil,  supposed  to  have 
the  formula  C^H^.  As  ordinarily  procured  in  the  process  for  preparing  ether,  it 
contains  a  portion  of  that  substance.  When  the  pure  light  oil  of  wine  is  kept,  it 
deposits  a  stearopteae,  isomeric  with  itself,  called  concrete  oil  of  wine,  or  oil  of 
wine  camphor;  after  which  the  oil  is  changed,  and  takes  the  name  of  etherole, 
Etheroh  is  a  pale-yellow  oily  liquid,  having  an  aromatic  odour.  Its  sp.  gr.  is 
0-921,  boiling  point  536°,  and  freezing  point  31°  below  zero.  It  communicates  a 
greasy  stain  to  paper.  Concrete  oil  of  wine,  sometimes  called  etherine,  crys- 
tallizes in  long,  tran-sparent,  brilliant,  tasteless  prisms,  soluble  in  alcohol  and 
ether,  insoluble  in  water,  fusible  at  230°,  boiling  at  500°,  and  having  the  sp.  gr. 
0'980.  Dr.  Squibb  takes  a  different  view  of  the  composition  of  ethereal  oil,  and 
believes  it,  instead  of  a  sulphate  or  double  sulphate,  to  be  a  sulphovinate  of  a 
carbohydrogen  base;  and  for  this  reason,  that  it  fails,  especially  when  pure  and 
recent,  to  give  any  of  the  characteristic  reactions  of  sulphuric  acid  or  the  sul- 
phates. {Am.  Journ.  ofPharm.,  Jan.  1861,  p.  58.)* 

Properties.  The  undiluted  ethereal  oil  {heavy  oil  of  wine)  is  a  yellowish 
neutral  liquid,  possessing  an  oleaginous  consistency,  a  penetrating  aromatic 
odour,  and  rather  sharp  and  bitter  taste.  It  boils  at  536°.-  Its  sp.  gr.  is,  accord- 
ing to  the  IT.  S.  Pharmacopoeia  of  1850, 1  *096  ;  according  to  the  London  Col- 
lege, after  Mr.  Hennell's  results,  105.  The  density  obtained  by  Dr.  Squibb, 
U.  S.  Navy,  by  following  the  old  formula  of  the  U.  S.  Pharmacopoeia  exactly.was 
1-129.  By  Dumas  and  Serullas  its  density  is  stated  to  be  as  high  as  1133,  which 
is  probably  the  more  correct  number  for  the  pure  oil.  When  dropped  into  water 
it  sinks,  assuming  the  form  of  a  globule.   It  dissolves  sparingly  in  cold  water, 

*  Valuable  papers  have  been  contributed  by  Mr.  C.  Lewis  Diehl  and  Prof.  John  M. 
Maisch,  on  this  officinal  preparation;  the  former  to  the  Proceedings  of  the  Ainerican 
I'karmaceiiiical  Asuociation  for  1864;  the  hitter  to  iha  Aniei'ican  Journal  of  Pharmacy 
(March,  1865,  p.  160),  to  wliich  we  refer  those  especially  concerned  in  its  manufacture. 
In  Mr.  Diehl's  paper  valuable  suggestions  are  made  in  reference  to  the  mode  of  reheat- 
ing so  as  properly  to  regulate  the  temperature.  An  important  practical  fact  is  stated  by 
Prof.  Maisch,  that  the  ethereal  oil,  in  contact  with  water,  undergoes  a  decomposition 
into  light  oil  of  wine  and  sulphovinic  acid,  rapidly  and  completely  if  the  water  is  hot 
or  if  solution  of  an  alkali  or  alkaline  carbonate  is  used,  and  more  slowly  with  cold  wa- 
ter. Hence  the  inference  that  the  washing  of  the  ethereal  oil,  directed  at' the  close  of  tho 
U.  S.  process,  should  be  completed  as  rapidly  as  possible.  {^Note  to  the  thirteenth  edition.) 
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moderately  in  hot  water,  and  readily  in  alcohol  and  ether.  It  is  devoid  of  acidj 
reaction,  the  sulphuric  acid  present  in  it  being-  completely  neutralized  by  th< 
ether  and  ethylen  united  with  it.  The  sulphuric  acid  present  is  notprecipitatef 
by  the  usual  reagents  for  this  acid ;  because  they  furnish  a  base,  which,  replacing 
the  ethylen,  gives  rise  to  one  of  the  salts  of  sulphovinic  acid,  all  of  which  ar* 
soluble  in  water  and  hydrous  alcohol.  The  U.  S.  ethereal  oil  of  the  existinj^ 
Pharmacopoeia  is  the  proper  oil  diluted  with  an  equal  volume  of  stronger  ether. 
This  gives  it  an  ethereal  odour  in  addition  to  that  characteristic  of  the  pure  oil, 
and  considerably  reduces  its  sp.gr.,  which  is  now  stated  at  0-91.  The  process 
by  which  the  officinal  oil  of  wine  is  formed  yields  but  a  small  product,  being, 
according  to  the  Pharmacopoeia,  only  about  six  fluidrachms,  or  somewhat  more 
than  a  fortieth,  by  measure,  of  the  alcohol  employed. 

In  the  officinal  ethereal  oil,  the  heavy  oil  of  wine,  that  is,  the  double  sulphate 
of  ether  and  ethylen,  is  not  only  diluted  with  an  equal  measure  of  ether,  but  is 
mixed  also  with  variable  proportions  of  free  light  oil  of  wine  (ethylen),  in  addi- 
tion to  that  present  in  it  as  one  of  the  essential  constituents  of  the  heavy  oil. 
This  fact  accounts  for  the  different  densities  assigned  to  the  heavy  oil. 

The  heavy  oil  undiluted  is  liable  to  spontaneous  change  by  time,  being  not 
only  rendered  brown,  but  chemically  altered  so  as  to  separate  into  two  layers. 
But  this  tendency  is  in  great  measure  obviated,  in  the  officinal  ethereal  oil,  by 
the  preservative  influence  of  the  ether.  It  may  be  kept  long  without  other  ap- 
preciable change  than  the  acquisition  of  a  brown  hue,  which  does  not  interfere 
Avith  its  medical  virtues.  It  should  not,  when  tested  by  dry  litmus  paper,  evince 
the  presence  of  any  free  acid. 

The  article,  sold  in  our  shops  as  ethereal  oil,  is  too  often  a  mixture  of  alcohol 
and  ether,  containing  but  a  trace  of  the  oil.  Four  samples  of  so-called  ethereal 
oil,  as  imported  from  England,  were  examined  by  Mr.  E.  N.  Kent,  of  New  York, 
and  found  to  have  the  composition  above  stated.  (N.  Y.  Journ.  of  Pliarm.,  i. 
G5.)  The  ethereal  oil  is  used  only  for  the  preparation  of  the  Compound  Spirit 
of  Ether  or  Hoffmann's  anodyne,  which,  when  properly  made,  is  a  very  valuable 
medicine ;  and  it  is  much  to  be  regretted  that  due  attention  has  not  been  paid  by 
themanufacturingchemists  to  the  furnishing  of  a  good  ethereal  oil  to  the  apothe- 
cary. It  is  necessarily  an  expensive  preparation ;  but  this  does  not  justify  the 
substitution  for  it  of  a  cheaper  and  nearly  worthless  article  under  the  same  name. 

Off.  Prep.  Spiritus  JEtheris  Compositus,  U.  S.  B. 

ALOE. 

Preparation  of  Aloes. 

ALOE  PUEIFICATA.  U.  S.    Purified  Aloes. 

"  Take  of  Socotrine'  Aloes  twenty-four  troyounces  ;  Stronger  Alcohol /bi«r 
■jluidounces.  Heat  the  aloes,  by  means  of  a  water-bath,  until  it  is  completely 
melted.  Then  add  the  Alcohol,  and,  having  stirred  the  mixture  thoroughly, 
strain  it  through  a  fine  sieve,  which  has  just  been  dipped  into  boiling  water. 
Evaporate  the  strained  mixture  by  means  of  a  water-bath,  constantly  stirring, 
until  a  thread  of  the  liquid  becomes  brittle  on  cooling.  Lastly,  break  the  pro- 
duct when  cold  into  pieces  of  a  convenient  size,  and  keep  it  in  a  well-stopped 
bottle."  U.  S. 

Aloes,  even  of  good  quality,  is  so  often  mixed  as  found  in  the  market  with 
various  accidental  impurities,  such  as  fragments  of  wood,  vegetable  remains, 
pieces  of  leather,  and  earthy  matter,  that  it  has  been  thought  advisable  to  have 
an  officinal  process  by  which  it  may  be  freed  from  these,  should  its  purifica- 
tion be  found  necessary  in  any  particular  instance.  This  is  especially  the  case 
with  Socotrine  aloes,  which,  from  the  want  of  proper  supervision  in  its  prepara- 
tion,is  probably  more  liable  to  these  impurities  than  the  Cape  or  Barbadoes  aloes; 
but,  as  these  are  also  sometimes  impure,  there  seems  to  be  no  good  reason  why 
they  should  have  been  officinally  excluded  from  the  benefits  of  the  process. 
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Tbe  use  of  alcohol  in  the  formula  is  simply  to  render  the  melted  aloes  more 
liquid,  and  thus  facilitnte  the  slrairjing; ;  and  it  is  subsequently  j^ot  rid  of  by 
evapoi'iitioii;  .l)ut  rare  slioidd  b(!  talicn  not  to  use  too  ji^reat  a  heat,  or  to  con* 
tiniH*  it  too  louff,  for  four  of  inipairinp^  tiio  virtues  of  the  drug. 

Thus  prepared,  aloes  is  in  angular  fragments,  brittle,  of  a  brownish  or  red- 

Ish-i>ro\vn  colour,  and  of  the  agreeable  aromatic  odour  of  Socotrine  aloes.  It 
nearly  all  soluble  in  alcohol.  W. 

ALUMEN. 
Prejmratlona  of  Alum, 

ALUMEN"  EXSICCATUM.i/.  6%  5r.    Dried  Alum. 

"  Take  of  Alum,  in  coarse  powder,  four  Irot/ounccs.  Expose  it,  in  a  suitable 
vessel,  to  a  temperature  not  exceeding  450°  until  the  residue  weighs  two  troy- 
ounces  and  one  hundred  and  twenty  gi'ains;  then  reduce  it  when  cold  to  fine 
powder."  U.  S, 

"  Take  of  Ahim  four  ounces.  Heat  the  Alum  in  a  porcelain  dish,  or  other 
suitable  vessel,  till  it  liquefies,  then  raise  and  continue  the  heat,  not  allowing 
it  to  exceed  400°,  till  aqueous  vapour  ceases  to  be  disengaged,  and  the  salt  has 
lost  47  i>or  cent,  of  its  weight.  Keduce  the  residue  to  powder,  and  preserve  it 
in  a  well-stopped  bottle."  Jir. 

The  object  of  these  processes  is  to  obtain  the  alum  free  from  its  water  of 
crystallization,  without  otherwise  in  the  least  decomposing  it.  P^or  this  purpose 
a  certain  degree  of  heat  is  necessary;  and  yet,  if  the  heat  be  too  great,  the  salt 
itself  is  decomposed,  and  the  desired  end  is  not  attained.  If  the  alum  employed 
be  the  potassa-alum,  the  old  indefinite  directions  will  generally  be  sufficient  to 
secure  the  requisite  result,  as  this  salt  will  resist  a  heat  short  of  redness;  but 
this  is  not  the  case  with  the  ammonia-alum,  which,  on  account  of  its  greater 
cheapness,  has  almost  excluded  the  former  salt  from  the  market,  and,  there  is 
reason  to  apprehend, may  sometimes  be  sub.stituted  for  the  potassa-alum,  though 
this  is  the  one  officinally  directed.  To  guard  against  failure  from  this  cause,  the 
U.  S.  Pharmacopoeia  now  prescribes  450°  as. the  highest  heat  to  be  employed, 
and  checks  the  operation  when  nearly  all  the  water  has  been  driven  off,  as  indi- 
cated by  the  weight  of  the  residue.  Mr.  John  M.  Maisch  has  satisfactorily  deter- 
mined by  experiment  that,  whichever  alum  may  be  used,  this  temperature  is 
quite  high  enough ;  and  the  direction  of  the  Pharmacopoeia,  as  to  the  weight  of 
the  residue,  ensures  that  a  sufficient  heat  will  be  employed.  By  the  officinal  pro- 
cess half  a  drachm  or  about  4  per  cent,  of  the  water  of  crystallization,  supposing 
the  salt  employed  to  be  the  potassa-alum,  is  left  behind ;  and  Mr.  Maisch  has  as- 
certained that  this  in  no  degree  injures  the  properties  of  the  dried  salt.  (Am. 
Journ.  of  Pharm.fJan.  1860, p.  21.)  In  the  case  of  the  ammonia-alum, as  this  salt 
contains  a  somewhat  larger  proportion  of  water,  the  limitation  as  to  the  quantity 
expelled  still  further  secures  against  the  employment  of  too  great  a  heat. 

Properties.  Dried  alum,  sometimes  called  alumen  ustum  or  burnt  alum,  is 
in  the  form  of  an  opaque  white  powder,  possessing  a  more  astringent  taste  than 
tile  crystallized  salt.  Before  pulverization,  it  is  a  light,  white,  opaque,  porous 
mass.  During  the  exsiccation,  alum  loses  from  41  to  46  per  cent,  of  its  weight 
in  dissipated  water.  Dried  alum  resists  the  action  of  water  for  a  long  time, 
showing  its  altered  aggregation.  It  is,  however,  if  properly  prepared,  at  length 
wholly  dissolved  by  cold  water,  while  6  parts  of  boiling  water  dissolve  it  in  a 
short  time;  and  this  may  be  considered  as  a  sufficient  test  that  the  salt  has  not 
been  decomposed.  (Maisch.)  In  composition  it  differs  from  crystallized  alum 
merely  in  the  absence  of  water. 

Medical  Properties  and  Uses.  Dried  alum  has  been  given  in  obstinate  con- 
stipation, with  theeffect  of  gently  moving  the  bowels,  and  affording  great  relief 
from  pain.  (See  Alumen.)  The  dose  is  from  five  to  ten  grains  or  more.    Its 
principal  medical  «se  is  as  an  escharotic  for  destroying  fungous  flesh.      B. 
64 
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ALUMI:N"^  sulphas.  U.S.    Sulphate  of  Alumina. 

"  Take  of  Sulphate  of  Alumina  and  Ammonia,  Carbonate  of  Soda,  each,  four 
troyounces ;  Sulphuric  Acid  a  troyounce  and  one  hundred  and  fifty  grains; 
Water  a  sufficient  quantity.  Dissolve  the  salts  separately,  each  in  six  fluid- 
ounces  of  boiling  Water,  and  pour  the  solution  of  the  Sulphate  gradually  into 
that  of  the  Carbonate ;  then  digest  with  a  gentle  heat  until  the  evolution  of 
carbonic  acid  ceases.  Collect  upon  a  filter  the  precipitate  formed,  and  wash  it 
Avith  water  until  the  washings  are  no  longer  affected  by  chloride  of  barium. 
Next,  with  the  aid  of  heat,  dissolve  the  precipitate  in  the  Sulphuric  Acid,  pre- 
viously diluted  with  half  a  pint  of  Water,  and,  having  filtered  the  solution,  eva- 
porate it  until  a  pellicle  begins  to  form.  Then  remove  it  to  a  water-bath,  and 
continue  the  evaporation, with  constant  stirring,until  a  dry  salt  remains.  Lastly, 
preserve  this  in  a  well-stopped  bottle."  U.  S. 

In  the  above  process  it  is  the  ammonia-alum  that  is  used.  The  soda  of  the 
carbonate  unites  with  the  sulphuric  acid  of  the  tersulphate  of  alumina,  with  the 
escape  of  the  carbonic  acid,  and  the  precipitation  of  the  alumina  in  the  form  of 
a  hydrate;  while  the  undecomposod  sulphate  of  ammonia  of  the  alum,  and  the 
newly  formed  sulphate  of  soda,  remain  in  solution.  The  alumina  is  then  washed 
in  order  to  separate  any  portion  of  the  sulphates  adhering  to  it,  the  absence  of 
which  is  shown  by  the  non-action  of  chloride  of  barium  on  the  washings.  It 
now  remains  to  unite  the  hydrate  of  alumina  and  sulphuric  acid,  which  isetfected 
by  heating  them  with  water;  and  the  salt,  which  is  formed  in  solution,  is  ob- 
tained by  evaporating  the  solution  to  dryness.  It  may  also  be  obtained  from  the 
solution  by  the  addition  of  alcohol,  which  precipitates  it.  In  the  process  the 
several  substances  are  used  in  very  nearly  saturating  proportions. 

Sulphate  of  alumina  may  be  prepared  also  by  the  process  of  MM.  Huria  and 
Brunei,  which  consists  in  exposing,  in  an  iron  cylinder,  sulphate  of  alumina  and 
ammonia  (ammonia-alum),  first  dried  to  separate  its  water  of  crystallization,  to 
a  cherry-red  heat.  Sulphate  of  alumina  remains  in  the  cylinder,  and  the  vola- 
tilized products  are  collected  in  water.  The  chief  of  these  is  sulphite  of  ammo- 
nia, which  serves  for  the  preparation  of  a  fresh  portion  of  alum,  after  having 
been  changed  into  the  sulphate  by  oxidation  in  the  air.  (Chem.  Gaz.,  Sept.  15, 
1852,  p.  359.) 

Properties.  As  procured  by  the  officinal  process,  sulphate  of  alumina  is  in 
the  form  of  a  white  powder.  It  may,  however,  be  obtained  in  lamellar  crystals. 
As  seen  in  commerce,  it  is  usually  in  flattened  crystalline  cakes,  which  appear  as 
though  formed  by  the  cooling  of  soft  masses  of  minute  crystals.  It  has  a  sour, 
as  well  as  sweet  and  very  astringent  taste,  is  soluble  in  twice  its  weight  of  water, 
and  has  an  acid  reaction.  It  consists  of  one  eq.  of  alumina,  which  is  a  sesqui- 
oxide  of  aluminium,  and  three  eqs.  of  sulphuric  acid  (Al^Oj^SSOj),  and,  when 
crystallized,  contains  18  eqs.  of  water.  The  salt  is,  therefore,  a  tersulphate  of 
alumina.  It  is  known  to  be  a  sulphate  by  giving  a  precipitate  with  chloride  of 
barium  insoluble  in  nitric  acid,  and  a  salt  of  alumina  by  forming  octohedral  crys- 
tals of  alum  when  its  solution  is  evaporated  with  sulphate  of  potassa  or  ammonia. 
In  consequence  of  its  strong  affinity  for  potassa,  it  is  coming  into  use  in  the  arts 
as  a  means  of  separating  that  alkali.  (  Waltl.) 

Medical  Properties  and  Uses.  This  salt  is  used  only  externally,  as  an  astrin- 
gent and  antiseptic.  The  salts  of  alumina  generally  have  the  property  of  op- 
posing animal  putrefaction;  but  the  sulphate  is  practically  preferred.  It  has 
been  used  extensively  in  the  Philadelphia  Hospital,  Blockley,  at  the  suggestion 
of  Dr.  Dunglison,  as  an  antiseptic  and  detergent  application  to  ulcers,  and  with 
favourable  results.  The  late  Dr.  Pennypacker  reported  several  cases  in  which  it 
proved  useful.  The  strength  of  the  solution  employed  varied  from  5uss  to  §iij  of 
the  salt  to  fjvi  of  water,  according  to  the  state  of  the  ulcer.  Dr.  G.  Johnson,  of 
Greorgia,  found  the  solution  attended  with  the  happiest  effects,  used  as  an  injec- 
tion in  fetid  discharges  from  the  vagina.  {Med.  Exam.,\\.  63  and  112.)  M. 
Homolle  employs  a  saturated  solution  with  much  advantage  as  a  mild  caustic 
in  enlarged  tonsils,  nasal  polypi,  naevi,  scrofulous  and  cancerous  ulcers,  diseases 
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of  the  OS  uteri,  and  various  chronic  enlar^foments.  Ho  applies  it  daily  by  means 
of  a  hair  pencil.  He  has  sometimes  found  the  solution  to  answer  still  l>etter  by 
tlio  addition  of  oxide  of  zinc.     Solution  of  sulphate  of  alumina  is  capable  of 

Iissolvinj?  a  considerable!  quantity  of  recently  precipitated  /i;elatinous  alumina, 
luch  a  solution,  impref^nated  wiili  lietizoin,  bus  been  proj)osed  by  M.  Mentel  as 
hemostatic,  under  the  name  of  henzinated  ttolution  of  atumina.  It  resembles 
be  styptic  liquid  of  l'aj,'liari.  (See  parje  174.)  It  is  prepared  by  saturating, 
rith  gelatinous  alumina,  a  solution  made  of  eight  ounces  of  sulphate  of  alumina 
issolved  in  a  pint  of  water.  To  the  saturated  solution  six  drachms  of  bruised 
amygdaloid  benzoin  are  added,  anil  the  whole  is  kept  at  a  temperature  of  about 
150°  for  six  hours,  with  occasional  agitation  ;  so  that  the  liquid,  after  fdtration, 
may  have  about  the  density  1-20.  This  liquid,  put  in  a  cool  place  for  several 
days,  so  as  to  deposit  some  crystals  of  alum,  forms  the  benzinated  solution,  re- 
iimrkable  for  its  very  sweet  odour,  and  astringent  balsamic  taste.  Benzinated 
.solution  of  alumina,  diluted  in  the  proportion  of  from  two  to  five  fluidrachma 
to  the  pint  of  water,  has  been  found  useful  as  an  injection  in  leucorrhcea,  and  in 
ulcerations  of  the  neck  of  the  uterus,  accompanied  by  fetid  discharges.  (See 
Am.  Journ.  of  F harm.,  March,  1857,  p.  128.) 

The  a(jueous  solution  of  sulphate  of  alumina  was  found  by  M.  Gannal  to  be 
effectual  in  preserving  bodies  for  dissection,  when  injected  into  the  blood-vessels. 
In  summer  the  bodies  were  preserved  fresh  lor  twenty  days  or  more;  in  winter, 
for  three  months.  For  use  in  winter,  a  quantity  of  the  solution,  sulficient  for 
injecting  one  body,  may  be  made  by  adding  a  pound,  avoirdupois,  of  the  salt  to 
a  quart  of  water;  in  warm  weather,  the  solution  must  be  stronger.  B. 

AMMONIA. 

Preparations  of  Ammonia. 

In  the  present  edition  of  the  U.  S.  Pharmacopoeia,  all  the  liquid  preparations 
of  ammonia  are  arranged  under  other  heads ;  and  we  follow  the  example  of  that 
work  in  making  a  similar  disposition  of  them  here.  Hence,  the  reader  will  find 
the  Water  of  Ammonia  (Solution  of  Ammonia,  U.  S.  1850)  under  the  Aqu^b  or 
Waters;  Solution  of  Acetate  of  Ammonia  under  the  Liquores  or  Solutions; 
and  the  Spirit  and  Aromatic  Spirit  of  Ammonia  under  the  Spiritusof  Spirits. 

AMMONIA  BEN ZO  AS.  i?r.    Ben zoate  of  Ammonia, 

"Take  of  Solution  of  Ammonia  three  fiuidounces  [Imperial  measure],  or  a 
sufficiency;  Benzoic  Acid  tivo  ounces  [avoirdupois];  Distilled  Water /bur 
fiuidounces.  Dissolve  the  Benzoic  Acid  in  three  fiuidounces  of  Solution  of 
Ammonia  previously  mixed  with  the  Water;  evaporate  at  a  gentle  heat,  keep- 
ing ammonia  in  slight  excess;  and  set  aside  that  crystals  may  form."  Br. 

Although  the  amount  of  ammonia  ordered  in  the  formula  is  in  excess,  yet, 
from  the  feeble  aGBnity  between  the  constituents,  and  the  consequent  escape  of 
ammonia  during  the  evaporation,  a  portion  of  the  acid  benzoate  would  be  formed, 
if  it  were  not  that  a  little  solution  of  ammonia  is  from  time  to  time  added  during 
or  near  the  close  of  the  evaporation,  so  as  to  maintain  the  alkali  in  slight  excess. 
In  the  process  of  the  Pharmacopoeia  of  1864,  this  direction  was  not  given,  and 
the  result  was  consequently  defective.  The  crystals,  for  the  same  reason,  should 
be  dried  without  heat.  Professor  Procter  informed  us  that  half  the  quantity  of 
water,  eight  fiuidounces,  originally  directed  in  the  formula,  moderately  heated, 
readily  dissolves  the  acid  after  the  addition  of  ammonia,  and,  on  cooling,  de- 
posits crystals  of  the  benzoate.  In  conformity  with  this  opinion,  the  quantity  of 
water  has  been  reduced  in  the  present  formula  to  four  fiuidounces.  If  slightly 
evaporated,  and  then  allowed  to  cool,  the  solution  becomes  a  mass  of  crystals, 
retaining  so  much  water  as  to  render  it  necessary  to  dry  them  by  bibulous  paper. 

Properties.  A  specimen  of  this  salt,  prepared  at  our  request  by  Prof.  Proc- 
ter, in  accordance  with  the  directions  of  the  Br.  Pharmacopoeia,  is  in  minute 
white,  glistening,  extremely  thin  four-sided  laminae,  having  a  slight  odour  of 
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officinal  benzoic  acid,  and  a  bitter,  saline,  somewhat  balsamic  taste,  leaving'  a 
slight  but  persistent  sense  of  acrimony  on  the  tongue.  The  salt  is  soluble  in 
water  and  alcohol,  and  when  heated  sublimes  without  residue;  but  is  probably 
changed  into  the  acid  benzoate.  Gnielin  states  that,  if  the  solution  be  boiled, 
the  salt  is  converted  into  the  acid  benzoate,  which  crystallizes  in  feathery  tufts 
of  needles.  {Handbook,  xn.  38.)  According  to  Lichtenstein,  it  deliquesces  in.the 
air.  It  consists  of  one  eq.  of  ammonia,  one  of  benzoic  acid,  and  two  eqs.  of 
water;  one  of  the  eqs.  of  water  being  derived  from  the  acid  and  the  other  from 
the  base,  so  that  its  formula  is  NH3,C,^Hj.03-f  2H0.  But  the  Br.  Pharmacopoeia, 
considering  hydrated  ammonia  as  oxide  of  ammonium,  gives  the  formula  NH^O, 
CijH.O,.  It  gives  a  copious  yellow  precipitate  with  the  salts  of  sesquioxide  of 
iron;  and  is  known  to  contain  benzoic  acid  and  ammonia,  by  depositing  the 
former  when  the  solution  is  acidulated  with  muriatic  acid,  and  giving  oif  the 
latter  when  it  is  heated  with  potassa.  {Br.)  According  to  Mr.  Squire,  it  is  the 
acid  salt  that  is  commonly  met  with  in  the  shops,  which  is  less  soluble  than 
the  officinal  salt,  requiring  60  parts  of  water  and  12  of  alcohol  for  solution. 
This  is  a  decided  objection  to  it. 

Medical  Properties  and  Uses.  Benzoate  of  ammonia  is  a  slightly  stimulant 
diuretic,  but  acts  chiefly  through  its  benzoic  acid,  being  decomposed  by  the 
gastric  acids,  which  combine  with  the  ammonia,  while  the  benzoic  acid  is  ab- 
sorbed, and  passes  out  through  the  kidneys  in  the  form  of  hippuric  acid.  Under 
benzoic  acid,  it  has  been  stated  that  the  proportion  of  urea  is  diminished  at  the 
same  time,  giving  rise  to  the  supposition  that  the  nitrogen  of  the  hippuric  acid 
is  derived  from  that  source.  Dr.  Garrod  suggests  that,  as  the  elements  of  hip- 
puric acid  are  the  same  as  those  of  benzoic  acid  and  glycocoll,  the  hippuric 
acid  may  be  formed  by  a  direct  combination  of  these  substances.  The  salt  has 
been  found  useful  as  a  diuretic  in  defective  action  of  the  kidneys,  as  an  altera- 
tive to  the  mucous  membrane  of  the  urinary  passages  in  chronic  inflammation  of 
that  tissue,  and  as  a  solvent  of  the  phosphatic  deposits,  through  the  hippuric 
acid  into  which  it  is  converted.  It  has  been  employed  in  gouty  affections  with 
a  view  to  the  removal  of  the  deposits  of  urate  of  soda  about  the  joints  ;  but  it 
has  been  shown  to  have  no  effect  on  the  elimination  of  uric  acid.  The  salt  does 
not  appear  to  produce  any  injurious  effects  even  in  considerable  quantities. 
(Garrod,  Med.  Times  andGaz.,  Feb.  1864,  p.  146.)  The  dose  is  from  10  to  30 
grains,  which  may  be  taken  dissolved  in  water.  W. 

AMM0:N'I^  PIIOSPHAS.  Bv.   Phosphate  of  Ammonia. 

"Take  of  Diluted  Phosphoric  Acid  twenty  jluidounces ;  Strong  Solution  of 
Ammonia  a  sufficiency.  Add  the  Ammonia  to  the  Phosphoric  Acid,  until  the 
solution  is  slightly  alkaline,  then  evaporate  the  liquid,  adding  more  Ammonia 
from  time  to  time,  so  as  to  keep  it  in  slight  excess,  and  when  crystals  are  formed 
on  the  cooling  of  the  solution,  dry  them  quickly  on  filtering  paper  placed  on 
a  porous  tile,  and  preserve  them  in  a  stoppered  bottle."  Br. 

This,  like  the  preceding  salt  of  ammonia,  is  a  new  officinal  of  the  Br.  Pharma- 
copceia.  The  process  differs  somewhat  from  that  of  the  Pharmacopoeia  of  1864, 
though  aiming  at  the  same  result.  The  salt  is  formed  by  the  direct  union  of 
its  constituents.  In  the  former  process  the  mother-waters  were  made  to  yield 
an  additional  portion  of  the  salt  by  the  addition  of  more  solution  of  ammonia; 
but  this  provision  has  been  abandoned  in  the  present  edition  of  the  Pharma- 
copoeia. The  variety  of  phosphoric  acid  employed  in  this  formula  is  the  tri- 
basic,  which  forms  three  salts  with  ammonia,  one  containing  3  eqs.  of  ammonia 
without  basic  water,  which  may  be  called  the  subphosphate,  the  second,  two 
eqs.  of  ammonia  and  one  of  basic  water,  forming  the  neutral  phosphate,  and 
the  third,  one  eq.  of  ammonia  and  two  of  basic  water,  forming  the  acid  phos- 
phate. The  second  of  these  is  the  one  intended  by  the  British  Council,  and  is 
represented  by  the  formula  2NH^0,B[0,P0..  To  prepare  it,  a  constant  excess 
of  ammonia  must  be  maintained,  and  this  is  done  by  compliance  with  the  pro- 
cess, if  the  materials  are  of  due  strength.  Without  such  a  precaution,  more  or 
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^Bwof  acid  pbospbato  would  be  generated,  in  consoquence  of  the  egca{)e  of 
^Uio  alkali. 

Proper  lien.    The  officinal  salt  of  the  Hr.  IMinrmacopoeia  Ih  in  tranaparent 

olourlesii  prisms,  8oliil>le  in  wtitor,  and  insoluWIe  in  alcoliol.   WhiMi  ht'uted  with 

uistic  potassa  it  ovolvt's  anunoiiiii ;  and  a  Holution  of  it  j^ivcH  with  nitrate  of  Hil- 
V  iT.  a  yi'llow  pri'cipilate,  indicatinj,'  tliat  the  acid  is  the  trihusic  phosphoric  acid. 

If  2U  grains  i)0  dissolved  in  water,  and  solution  of  ainnionio-sulphate  of  mag- 
nesia he  added,  a  crystalline  precipitate  falls,  which,  when  well  washed  on  aUlter 
with  solution  of  ammonia,  diluted  with  an  equal  volume  of  water,  dried,  and 
heated  to  redness,  leaves  1G08  grains."  {lir.)  The  residue  is  pyrophosphate 
of  magnesia,  and  its  amount  indicates  the  quantity  of  phosphoric  acid  con- 
tained in  the  salt. 

The  foregoing  description  is  that  given  of  its  salt  by  the  Br.  PharmacopoBia; 
hut  it  does  not  exactly  correspond  with  that  of  the  neutral  salt  ordinarily  re- 
ceived, leading  to  the  inference  that  it  may  be  a  mixttire.  The  salt  commonly 
found  in  the  shops  is  either  the  neutral  or  acid  phosphate,  or  a  mixture  of  the 
two.  The  neutral  salt  (2X11^0, HO, PO^+HO)  may  be  made  by  saturating  the 
fxeess  of  acid  in  superphosphate  of  lime  by  means  of  carbonate  of  ammonia. 
Phosphate  of  lime  is  precipitated,  and  phosphate  of  ammonia  obtained  in  solu- 
tion, which,  being  duly  concentrated  by  a  gentle  heat,  atfords  the  salt  in  crys- 
tals upon  cooling.  The  method  of  obtaining  the  superphosphate  of  lime  is  given 
under  the  head  of  phosphate  of  soda.  (See  tiodse  Fhoaphas.)  This  variety  of 
phosphate  of  ammonia  is  a  white  salt,  cry.stalliziug  in  six-sided  tables,  derived 
from  oblique  quadrangular  prisms,  efflorescent,  soluble  in  alcohol,  and  in  4 
parts  of  cold  water.  The  solution  has  an  alkaline  somewhat  saline  taste,  and 
an  alkaline  reaction,  and  gives  out  ammonia  when  heated.  (Bridges,  Fownes' 
Chetn.,  Am.  ed.,  p.  234. ) 

The  acid  pho.sphate  (Nn^0,2H0,P0,-f  4H0)  is  obtained  by  boiling  a  solu- 
tion of  either  of  the  other  salts  so  long  as  ammonia  escapes,  and  then  crystalliz- 
ing. Its  crystals  are  four-sided  prisms,  permanent  in  the  air,  of  an  acid  taste  and 
reaction,  and  soluble  in  5  parts  of  cold  water.  (Bridges.)  In  a  specimen  of  the 
common  phosphate  of  ammonia  of  the  shops  which  came  under  our  notice,  we 
recognised  botn  the  tabular  crystals  of  the  neutral  phosphate  with  two  eqs.  of  am- 
monia, having  a  saline  slightly  acrid  taste,  and  neutral  in  reaction,  and  the  prism 
of  the  acid  salt,  with  a  sour  and  saline  ta.ste  and  decided  acid  reaction.     W. 

Medical  Properties  and  Uses.  This  salt  was  first  brought  to  the  notice  of  the 
profession,  as  a  remedy  for  gout  and  rheumatism,  by  Dr.  T.  II.  Buckler,  of  Balti- 
more, in  a  paper  published  in  the  Avi.  Journal  of  the  Medical  Sciences  for  Jan. 
1846.  In  this  paper  a  number  of  cases  of  these  diseases  are  reported,  which  were 
treated  mainly  by  this  remedy  by  Dr.  Buckler  and  several  of  his  medical  friends, 
and  with  apparently  good  effects.  Dr.  Buckler  was  led  to  employ  the  salt  on 
theoretical  grounds.  He  conceived  that  the  "  matter  of  gout"  consisted  of  two 
salts,  the  urates  of  soda  and  lime,  existing  in  the  blood;  and  that  the  phosphate 
of  ammonia,  by  reacting  with  them,  would  give  rise  to  soluble  salts.  The  new 
salts  formed,  if  the  double  decomposition  should  take  place,  would  be  urate  of 
ammonia,  and  the  phosphates  of  soda  and  lime.  Unfortunately  for  this  theory, 
as  furnishing  the  means  of  eliminating  uric  acid,  urate  of  ammonia  is  not  more 
soluble  than  urate  of  soda.  Nevertheless,  apart  from  all  theory,  the  therapeutic 
powers  of  phosphate  of  ammonia  deserve  to  be  investigated.  Since  the  publi- 
cation of  Dr.  Buckler's  paper,  several  practitioners,  both  in  this  country  and  in 
Europe,  have  employed  the  remedy  with  apparently  u.seful  results  in  chronic 
gout,  and  certain  urinary  diseases.  The  dose  of  the  salt  is  from  ten  to  forty 
grains,  three  or  four  times  a  day,  dissolved  in  a  tablespoonful  of  water.     B. 

AMMOXI^  VALERIAl^AS.  U.S.    Valerianate  of  Ammonia. 

"Take  of  Valerianic  Xcid  four  Jluidounces.  From  a  mixture,  placed  in  a 
suitable  vessel,  of  Muriate  of  Ammonia,  in  coarse  powder,  and  an  equal  weight 
of  Lime,  previously  slaked  and  in  powder,  obtain  gaseous  ammonia,  and  cause 
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it  to  pass,  first  through  a  bottle  filled  with  pieces  of  Lime,  and  afterwards  into 
the  Valerianic  Acid,  contained  in  a  tall,  narrow,  glass  vessel,  until  the  Acid  is 
neutralized.  Thcui  discontinue  the  process,  and  set  the  vessel  aside  that  the  Va- 
lerianate of  Anunonia  may  crystallize.  Lastly,  break  the  salt  into  pieces,  drjiin 
it  in  a  glass  funnel,  dry  it  on  bibulous  paper,  and  keep  it  in  a  well-stopped  bot- 
tle." U.S. 

This  is  a  new  officinal  of  the  U.  S.  Pharmacopoeia.  Much  difficulty  wiis  ex- 
perienced by  manufacturing  chemists  in  procuring  crystallized  valerianate  of  am- 
monia, until,  after  a  scries  of  e.vperiments,  Mr.  B.  J.  Crew,  of  lMiiladeIi)hia, 
ascertained  that  it  was  necessary  to  employ  the  monohydrated  valerianic  acid, 
us  the  ordinary  acid  with  three  e(|s.  of  water  could  not  be  successfully  employed 
for  the  purpose.  The  officiiuil  formula  is  ba.sed  upon  that  of  Mr.  Crew,  pub- 
lisluid  in  the  Am.  Jonrn.  of  P harm.  (March,  18G0,  p.  10!)).  In  this  formula  the 
monohydrated  valerianic  acid,  procured  by  a  special  process  (see  Acid  urn  Vale- 
rianicum,  page  1)81),  is  saturated  with  gaseous  ammonia  obtained  in  the  usual 
manner  from  a  mixture  of  muriate  of  ammonia  and  lime.  The  saturation  is  known 
to  have  beet)  etfected  when  litmus  pai)er  is  no  longer  acted  on.  During  the  ope- 
ration heat  is  develoj)ed  sufficient  to  prevent  premature  crystallization,  and, 
when  the  saturation  is  comi)l(!ted,  nothing  more  is  necessary  than  to  allow  the 
Holution  to  cool.  Crystallization  soon  begins,  and  in  a  few  hours  the  contents 
of  the  vessel  become  a  nearly  solid  mass  of  crystals. 

Properties.  Thus  prepared,  vahu'ianate  of  ammonia  is  in  snow-white,  [)early, 
four-sided,  tabular  crystals,  perfectly  dry,  of  an  oll'ensive  odour  like  that  of  va- 
lerianic acid,  and  a  sharj)  sweetish  taste.  Instead  of  delicpiescing,  whenever 
tixposed  to  the  air,  as  hap[)ened  to  the  salt  formerly  procured,  it  undergoes 
this  change  only  in  a  moist  atmosphere,  and  effloresces  when  the  air  is  dry. 
It  is  very  soluble  both  in  w»t(!r  and  alcohol.  Exposed  to  heat  it  is  in  great 
meiisure  volatiliziul  inudiangcd;  but  a  small  portion,  by  giving  oil' a  part  of  its 
ammonia,  is  converted  into  the  acid  valerianate.  Its  formula,  viewed  as  a  salt 
of  hydrated  ammonia.is  NIIjHO,C,|,ir^O,,,  as  a  salt  of  oxide  ofammonium  Nll^O, 
C„,ll^()g.  It  is  known  to  be  a  salt  of  ammonia  by  giving  oil"  this  gas  when  treated 
with  potassa,  and  of  valerianic  acid  by  the  sc^paration  of  this  acid,  audits  ap- 
l)earance  on  the  surface  in  the  form  of  an  oil,  when  the  salt  is  decomposed  in 
solution  by  a  mineral  acid.  W. 

Medical  Properfieii.  Valerianate  of  nmmonia  is  not  poisonous.  tJiven  to  dogs 
in  the  dose  of  150  grains,  it  produced  no  inconvenience.  Asa  therapeutic  agent 
it  was  first  brought  to  the  notice  of  the  profession,  in  185(5,  by  M.  Declat,  of 
Paris,  who  j)ublished  a  paper  in  that  year,  going  to  show  its  remarkable  efficacy 
in  the  trc^atment  of  neuralgia.  The  pn^paration  which  he  used  was  a  solution 
of  valerianate  of  ammonia  of  uniform  strength,  made  according  to  the  recipe 
of  M.  Pi(^rlot,  an  ai)olh(!cary  of  Paris,  which  had  bei^n  extensively  given  to  the 
epile])tics  of  t  he  Salpolrifere  and  the  IJicetre.  Since  then  it  has  been  used  in  va- 
rious diseases,  principally  of  the  nervous  system  ;  such  as  hystciria,  epilepsy, 
chorea,  <tc.  The  favourable  report  of  its  efficacy  in  neuralgia,  made  by  M.  De- 
clat, has  been  coniirmcd  by  jjractitioners  in  Paris,  London,  and  Dublin.  The 
dose  of  the  salt  is  from  two  to  eight  grains,  dissolved  in  water.  As  now  pre- 
pared, it  may  be  made  into  ))ills  without  inconvenience;  and,  prop(M-ly  coated 
80  as  to  conceal  their  disagreeable  odour,  they  are  probably  the  best  form  for 
the  administration  of  the  salt.  M.  Pierlot  made  his  solution,  mentioned  above, 
by  dissolving  a  drachm  of  valerianic  acid  in  thirty-two  drachma  of  distilled 
water,  saturating  the  solution  with  carbonate  of  ammonia,  and  adding  to  the  salt 
formed,  two  (scruples  of  the  alcoholic  extract  of  valerian.  According  to  M.  Pier 
lot,  the  latter  addition  is  necessary  in  order  to  preserve  the  preparation  from 
change;  for  a  simple  solution  of  the  ammoniacal  salt  is  rapidly  decomposed. 
It  will  keep  still  better  if  the  extract,  when  added  to  the  solution,  be  mixed  with 
a  fluidounce  of  diluted  alcohol,  while  but  2t  dra(;hms  of  distilled  water  are  used, 
HO  as  to  preserve  the  measure.  The  solution  of  M.  Pierlot  is  neutral,  of  a  brown 
colour,  and  a  strong  odour  of  valerian.  It  contains  l-25th  of  its  weight  of  the 
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pure  8Blt.  The  doBO  is  from  «ix  to  thirty  drops,  given  in  water  or  on  a  lump  of 
sugar.  {Ann.  de  Therap.,  1857,  p.  55.)*  B. 
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ANTIMONIUM. 

Prejxtratioiis  of  Antimony. 

In  nrrniijfin^  the  Preparntioim  of  Antimony,  it  hiifi  been  deemed  «'xp('<li«'nt  to 
follow  tlni  example  of  the  IMmrmncoptjeias,  in  plaeinff  them  in  a  strictly  alpha- 
betical onh'r  ;  and,  as  relates  to  the  Solution  of  Terrfiloride  of  Antimony  and 
the  II7h<'  of  Aniinioni/,  to  oU'y  the  same  authority  in  transferring  them,  thi?  one 
to  the  Sotutiuns,  the  other  to  the  Wines,  where  they  properly  belong  through 
the  character  of  their  menstrua. 

ANTIMOXII  ET  POTASS^E  TARTRAS.  U.  S.  Antimonium 
Tartaratum.  Br.  Antimonium  Tartarizatum.  JikL,  Dub.  Tartrate  of 
Antinwnji  and  Fotassa.  Tartarated  Antimomj.  Tartarized  Antimovy.  Tar- 
tar Knietic. 

"  Take  of  Oxido  of  Antimony,  in  very  fine  powder,  two  troyounneg ;  Bitar- 
trato  of  Potassa,  in  very  fine  powder,  two  trot/ounces  and  a  half;  Distilled 
Water  ('{(jhtccn  fluidounccs.  To  the  Water,  heated  to  the  boilin^r  point  in  a 
glass  vessel,  add  the  powders,  previously  mixed,  and  boil  for  an  hour  ;  then  fil 
ter  the  li(piid  while  hot,  and  set  it  aside  that  crystals  nuiy  form.  Lastly,  dry  the 
crystals,  and  keep  them  in  a  well-stopped  bottle,  liy  further  evaporation  the 
mother-water  may  be  made  to  yield  more  cryytals,  which  should  be  purified  by  a 
second  crystallization."  U.  S. 

"  Take  of  Oxide  of  Antimony  ^rc  ouncen  [avoirdupois]  ;  Acid  Tartrate  of 
Potash,  in  fine  powder,  «j\r  ounc(;s  [avoird.]  ;  Distilled  Water  <t^o />/«<«  [Impe- 
rial measure].  Mix  the  Oxide  of  Antimony  and  Acid  Tartrate  of  Potash  with 
suflScient  Distilled  Water  to  form  a  paste,  and  set  aside  for  twenty-four  hours. 
Then  add  the  remainder  of  the  W^ater  and  boil  for  a  quarter  of  an  hour,  stir- 
rin/r  frequently.  Filter,  and  set  aside  the  clear  filtrate  to  crystallize.  Pour  off  the 
mother-liquor,  evaporate  to  one-third,  and  set  aside  that  more  crystals  may  form. 
Dry  the  crystals  on  filtering?  paper  at  the  temperature  of  the  air."  Jir. 

This  preparation  is  a  double  salt,  consisting  of  tartrate  of  potassa,  united  with 
tartrate  of  teroxide  of  antimony.  The  principle  of  its  fornuition  is  exceedingly 
simple,  being  merely  the  saturation  of  the  excess  of  acid  in  the  bitartrate  (cream 
of  tartar)  with  the  teroxide.  The  officinal  processes  consist  in  boiling  a  mixture 
of  cream  of  tartar  and  of  pure  teroxide  obtained  by  a  distinct  process.  (See  An- 
timonii  Oxidum.)  This  conforms  with  the  formula  of  the  late  Dublin  Pharma- 
copoeia, and  is  an  improvement  of  the  U.  S,  fornuila  of  1850,  in  which  the  oxy- 
chloride  of  Antimony,  or  powder  of  Algaroth,  was  the  form  of  oxide  used,  and 
was  prepared  from  the  sulphuret  as  the  first  step  of  the  process. 

In  the  late  London  formula  the  teroxide  used  was  in  the  form  of  disulphate 
of  antimony,  which  was  originally  proposed  by  the  late  Mr.  Phillips,  so  early 
as  1811.  It  was  prepared  in  the  following  manner.  By  gently  heating  sulphuric 
acid  with  tersulphuret  of  antimony,  the  metal  was  teroxidized  at  the  expen.'seof 
part  of  the  acid,  sulphurous  ocid  was  evolved,  and  sulphur  set  free.  By  gradu- 
ally increasing  the  heat  until  dryness  was  ))roduced,  the  whole  of  the  sulphurous 
acid  was  driven  off,  the  free  sulphur  was  burnt  out,  and  nothing  remained  but 
the  teroxide,  united  with  sulphuric  acid  in  the  form  of  tersulphate  of  teroxide 
of  antimony.  This,  by  continued  washing,  was  converted  into  the  anhydrous 
disulphate  of  the  teroxide  (2SbO,,SO,).  {Phillips.)  The  disulphate  was  then 

*  Elixir  of  Valerinnaie  of  Ammonia.  Various  attempts  have  been  made  to  prepare  a 
formula  for* the  exhibition  of  viih>rianHlo  of  ammonia,  wbich  shall  in  some  measure  tover 
its  offeiisiveness.  The  following,  which  has  been  considerably  used  in  this  city,  under 
the  nnmo  above  given,  is  perhaps  as  suitable  as  any  that  lias  been  proposed.  Take  of 
Valerianate  of  Ammonia  ii ;  Fluid  Extract  of  Vanilla  t^ss;  Compound  Tincture  of 
Cardamom  f3vi;  Cura9oa  fjij;  Water  fgiv.  Mix.  Dose,  a  tcaspoontXil  three  times  a  day. 
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mixed  with  cream  of  tartar  in  the  proportion  of  nine  parts  by  weight  to  ten,  and 
the  mixture  boiled  with  water  in  the  usual  manner.  This  process  is  an  eligible 
one,  and  has  the  merit  of  being  economical.  According  to  Mr.  Phillips,  it  affords 
"  a  very  pure  and  beautiful  salt." 

In  the  preparation  of  tartar  emetic  several  circumstances  should  be  taken  into 
view.  The  cream  of  tartar  should  not  be  in  excess ;  as  in  that  case  it  is  apt  to 
crystallize,  upon  cooling,  with  the  tartar  emetic.  To  avoid  such  a  result  it  is 
better  to  have  a  slight  excess  of  antimonial  oxide.  No  rule  is  applicable  to  the 
determination  of  the  proper  proportion  of  water,  except  that  it  should  be  suffi- 
cient to  dissolve  the  tartar  emetic  formed.  The  hot  filtration,  directed  in  the 
U.  S.  Pharmacopoeia,  may  be  conveniently  performed  by  means  of  the  tin  ap- 
paratus, devised  by  Dr.  Hare  for  filtering  liquids  at  the  point  of  ebullition. 
(See  page  917.)  The  U.  S.  Pharmacopoeia  boils  for  an  hour;  the  British  for 
fifteen  minutes.  In  all  cases  the  salt  should  be  obtained  in  well-defined  crys- 
tals, unmixed  with  those  of  cream  of  tartar,  as  the  best  index  of  its  purity. 
The  practice  of  some  manufacturing  chemists  of  boiling  the  filtered  liquor  to 
dryness,  whereby  an  impure  mass  is  obtained,  consisting  in  part  only  of  the 
antimonial  salt,  is  very  reprehensible. 

It  is  not  easy  to  decide  as  to  the  relative  eligibility  of  the  different  forms  of 
antimonial  oxide,  used  for  preparing  tartar  emetic.  The  preference,  however, 
was  given  to  the  oxychloride  {jwwder  of  Algaroth)  by  Berzelius;  and  M.  Henry, 
an  eminent  pharmaceutist  of  Paris,  after  a  careful  comparison  of  the  different 
processes,  declared  also  in  its  favour.  This  testimony  in  favour  of  the  oxychlo- 
ride induced  the  revisers  of  our  national  Pharmacopoeia,  in  1830,  to  adopt  it 
for  making  tartar  emetic;  but  it  was  abandoned  at  the  late  revision,  and  the 
pure  oxide  was  adopted  in  its  place,  in  conformity  with  the  Dublin  formula, 
which  is  that  of  the  Br.  Pharmacopoeia;  so  that  the  two  Pharmacopoeias  are 
in  accordance  in  the  mode  of  preparing  this  important  salt. 

M.  Henry  has  given  a  process  for  preparing  tartar  emetic  with  the  oxychlo- 
ride on  a  large  scale  ;  and,  as  his  formula  may  be  useful  to  the  manufacturing 
chemist,  we  subjoin  it,  turning  the  French  weights  into  the  nearest  apolheca- 
ries^  weights  and  measures.  Take  of  prepared  sulphuret  of  antimony,  in  very 
fine  powder,  three  pounds  four  ounces ;  muriatic  acid,  marking  22°  (sp.  gr. 
rnS),  eighteen  pounds  and  a  half;  nitric  acid,  two  ounces  and  a  half.  Intro- 
duce the  sulphuret  into  a  glass  matrass,  of  a  capacity  double  the  volume  of  the 
mixture  to  be  formed  ;  and  add  to  it  from  three  to  five  pounds  of  the  acids  pre- 
viously mixed,  so  that  the  sulphuret  may  be  thoroughly  penetrated  by  them  ; 
then  add  the  remainder  of  the  acids.  Place  the  matrass  on  a  sand-bath,  and 
beat  the  mixture  gradually  to  ebullition,  avoiding  the  vapours,  which  are  disen- 
gaged in  large  quantity.  Continue  the  heat  until  the  vapours  given  off  are  so  far 
deprived  of  sulphuretted  hydrogen  as  not  to  blacken  white  paper  moistened  with 
solution  of  acetate  of  lead  ;  after  which  allow  the  liquor  to  cool,  and  to  remain  at 
rest  until  it  has  become  clear.  Decant  the  clear  liquor,  and,  in  order  to  procure 
the  portion  of  liquid,  which  may  be  retained  by  the  moist  residue,  add  to  this  a 
small  portion  of  muriatic  acid,  and  again  decant.  Mix  the  decanted  liquids, 
which  consist  of  a  solution  of  terchloride  of  antimony,  and  add  them  to  a  large 
quantity  of  water,  in  order  that  the  oxychloride  may  be  precipitated ;  taking 
care,  during  their  addition,  to  stir  constantly  in  order  that  the  precipitated  pow- 
der may  be  more  minutely  divided,  to  facilitate  its  subsequent  washing.  To  de- 
termine whether  the  water  has  been  sufficient  to  decompose  the  whole  of  the 
terchloride,  a  part  of  the  supernatant  liquid,  after  the  subsidence  of  the  powder, 
is  to  be  added  to  a  fresh  portion  of  water;  and,  if  a  precipitate  take  place,  more 
water  must  be  added  to  the  mixture,  so  as  to  obtain  the  largest  possible  product 
of  oxychloride.  The  precipitation  being  completely  effected,  wash  the  powder 
repeatedly  with  water,  until  this  no  longer  affects  litmus,  and  place  it  on  linen 
to  drain  for  twenty-four  hours.  The  quantity  of  oxychloride  thus  obtained  will 
be  about  three  pounds  and  a  half  in  the  moist  state,  or  two  pounds  nine  ounces 
when  dry.    Assuming  it  to  be  this  quantity,  mix  it  with  three  pounds  eleven 
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ounces  of  cream  of  tartar,  in  fine  powder,  and  add  the  mixture  to  two  gallons 
and  fivti  pints  of  boilinjic  water,  coiitainod  in  un  iron  kettle.  Concentrate  the 
liquor  rapidly  until  it  marks  25°  of  Jiaunie'ri  hydrometer  for  saltH,  and  then 
filter.  By  repose  the  licpior  fiirni.slit'.s  u  crop  of  very  pure  crystalH,  which  re- 
(Miire  only  to  be  dried.  The  mot lu-r- waters  are  treated  in  the  followitjjc  man- 
ner. Saturate  the  excess  of  acid  with  chalk,  filter,  and  concentrate  to  26°.  liy 
coolinjr  a  second  crop  of  crystals  will  he  ohtaitjed  ;  and,  hy  proceeding  in  a 
similar  manner,  even  a  third  crop.  Hut  these  crystals  arc  somewhat  coloured, 
and  mu.-^t  he  purified  hy  rccrystallization. 

In  relati()n  to  the  above  process,  it  may  ho  observed  that  the  proportion  of 
oxvchloride  and  cream  of  tartar  must  be  adjusted  according  to  the  numbers 
1,'iveii,  on  the  assumption  that  the  former-  is  dry;  but  it  by  no  means  follows 
that  the  whole  of  the  oxide  should  be  dried.  To  proceed  thus  would  be  a  waste 
of  time.  The  mode  of  proceeding  is  to  weigh  the  whole  of  the  moist  oxide,  and 
afterwards  to  weigh  a  small  part  of  it,  and  ascertain  how  much  this  loses  iu 
drying.  Then,  by  a  calculation,  it  is  easy  to  determine  how  nmch  the  whole 
of  the  moist  oxide  would  weigh  in  the  dry  state. 

Tartar  emetic  is  not  usually  prepared  by  the  apothecary,  but  made  on  a  large 
scale  by  the  manufacturing  chemist.  Difierent  processes  are  pursued  in  differ- 
ent manufactories ;  and  it  is  not  material  what  plan  is  adopted,  provided  the 
crystals  of  the  autimonial  salt  are  carefully  purified.  In  an  extensive  manu- 
factory in  London,  antimony  ash  (see  page  130)  is  employed  for  boiling  with 
the  cream  of  tartar,  and  it  is  stated  to  form  the  cheapest  material  for  making 
tartar  emetic.  {Pereird's  Mat.  Med.)  Mohr  prefers  the  use  of  a  vunst  oxide, 
prepared  by  adding  gradually  an  intimate  mixture  of  one  part,  each,  of  ter- 
sulphuret  of  antimony  and  nitrate  of  potassa,  to  a  boiling  mixture  of  one  part 
of  sulphuric  acid  and  two  of  water.  The  liquid  is  boiled  down  nearly  to  dry- 
ness and  allowed  to  cool.  The  grayish-white  mass,  thus  formed,  is  then  washed 
thoroughly  with  water.  The  details  of  this  process  are  given  by  Soubeiran,  by 
whom  it  is  praised,  in  the  Journ.  de  Pharm.,  3e  ser.,  iii.  327. 

Properties,  (tc.  Tartrate  of  antimony  and  potassa  was  discovered  in  1631 
by  Adrian  do  Mynsicht.  It  is  in  the  form  of  tran.sparent,  colourless  crystals, 
which  possess  a  nauseous,  metallic,  styptic  taste,  and  have  usually  the  form  of 
rhombic  octohedrons.  When  prepared  from  the  oxychloride  it  crystallizes  in 
tetrahedrons.  As  it  occurs  in  the  shops,  it  is  in  the  form  of  a  white  powder, 
resulting  from  the  pulverization  of  the  crystals.  The  crystals,  when  exposed  to 
the  air,  effloresce  slightly,  and  become  white  and  opaque.  They  are  insoluble 
in  alcohol,  but  dissolve  in  proof  spirit  or  wine*  (See  Viniun  Antimonii  )  They 
are  soluble  in  about  15  parts  of  water  at  60°  (in  20  parts,  U.S.,  21  8,  Br.),  and 
between  2  and  3  parts  of  boiling  water.  The  late  l)r.  Perceval,  of  Dublin,  al- 
leged that  good  tartar  emetic  dissolves  in  twelve  parts  of  water,  and  this  state- 
ment agrees  nearly  with  the  results  of  Brandes,  who  found  it  to  be  soluble  in 
12*65  parts  of  water  at  70°.  Its  aqueous  solution  slightly  reddens  litmus,  and 
undergoes  decomposition  by  keeping.  If  one-fifth  of  its  bulk  of  alcohol  be  added 
to  the  water,  the  decomposition  is  prevented.  It  is  incompatible  with  acids,  al- 
kalies and  their  carbonates,  some  of  the  earths  and  metals,  chloride  of  calcium, 
and  acetate  and  subacetate  of  lead.  It  is  incompatible  also  with  astringent  in- 
fusions and  decoctions,  as  of  rhubarb,  cinchona,  catechu,  galls,  &c.;  but  these 
substances,  unless  galls  be  an  exception,  do  not  render  it  inert,  though  they 
lessen  its  activity  to  a  greater  or  less  extent. 

Characteristics  and  Tests  of  Purity.  Tartar  emetic,  when  pure,  exhibits 
its  apjiropriate  crystalline  form.  A  crystal  or  two,  dropped  into  a  solution  of 
hydrosulphuric  acid,  will  bo  covered  with  au  orange-coloured  deposit  of  tersul- 
phuret  of  antimony;  and  hydrosulphuric  acid  gas  causes  an  orange-red  pre- 

*  Alcohol  precipitates  it  from  its  aqueous  solution,  and  Mr.  T.  S.  "Wiefjand  proposes 
as  a  convenient  method  of  obtaining  it  in  fine  powder,  to  boil  an  ounce  of  it  in  four  times 
its  weight  of  water,  and  to  pour  the  solution  into  a  pint  and  a  half  of  96  per  cent.  alcohoL 
(.im.  jowti.  of  Pharm.,  Sept.  1858,  p.  407.) 
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cipitate  with  its  solution.  One  hundred  grains  of  the  salt,  dissolved  in  water, 
yield  forty-nine  grains  of  tersulphurct  with  this  test.  (Lond.  Pharm.,  1851.) 
"  Twenty  grains  dissolve  without  residue  in  an  [Imperial]  fluidounce  of  distilled 
water  [437 "5  grains]  at  60° ;  and  the  solution  gives  with  sulphuretted  hydrogen 
an  orange  precipitate, which, when  washed  and  dried  at  212°, weighs  9-91  grains." 
(Br.)  Entire  solubility  in  water  is  not  a  character  belonging  exclusively  to  the 
pure  salt,  for,  according  to  the  late  Mr.  Hennell,  tartar  emetic  may  contain  10 
per  cent,  of  uncorabined  cream  of  tartar,  and  yet  be  wholly  soluble  in  the  proper 
proportion  of  water.  {Phillips.)  This  being  the  case,  the  character,  given  in  the 
TJ.  S.  and  Br.  Pharmacopoeias,  of  entire  solubility  in  20  or  218  parts  of  water, 
is  not  to  be  depended  upon.  A  dilute  solution  is  not  precipitated  by  chloride 
of  barium  or  nitrate  of  silver,  nor  rendered  blue  by  ferrocyanide  of  potassium. 
A  solution,  containing  one  part  of  the  salt  in  forty  of  water,  is  not  disturbed  by 
an  equal  volume  of  a  solution  of  eight  parts  of  acetate  of  lead  in  thirty -two  of 
water  and  fifteen  of  acetic  acid.  This  test  is  adopted  in  the  U.  S.  Pharmacopoeia 
from  the  Edinburgh,  and  is  intended  to  show  the  absence  of  uncombined  bitar- 
trate  of  potassa;  for,  when  the  acidulated  acetate  is  used  as  here  directed,  it  does 
not  form  the  white  tartrate  of  lead  with  the  pure  antimonial  salt,  but  only  with 
the  bitartrate,  when  this  happens  to  be  present.  The  acidulated  acetate  is  said  to 
be  capable  of  detecting  1  per  cent,  of  this  impurity  in  tartar  emetic ;  but  Dr.  Chris- 
tison  finds  difficulties  in  using  this  test  which  render  it  too  precarious  for  practice. 
Mr.  Hennell's  method  of  detecting  uncombined  bitartrate,  is  to  add  a  few  drops 
of  a  solution  of  carbonate  of  soda  to  a  boiling  solution  of  the  antimonial  salt.  If 
the  precipitate  formed  is  not  redissolved,  no  bitartrate  is  present. 

The  impurities  found  in  tartar  emetic  are  uncombined  cream  of  tartar  from 
faulty  preparation  or  fraudulent  admixture,  tartrate  of  lime,  iron,  sulphates,  and 
chlorides.  The  mode  of  detecting  cream  of  tartar  has  been  indicated  above. 
Tartrate  of  lime  is  derived  from  the  cream  of  tartar,  which  always  contains  this 
impurity.  It  is  apt  to  form  on  the  surface  of  the  crystals  of  tartar  emetic  in  crys- 
talline tufts,  which  are  easily  brushed  off.  Iron  is  sometimes  present,  especially 
when  the  antimonial  salt  has  been  prepared  from  glass  of  antimony.  It  is  de- 
tected by  a  blue  colour  being  immediatelypvodwcedi  by  ferrocyanide  of  potas- 
sium, added  after  a  little  acetic  acid.  If  the  blue  colour  be  slowly  produced,  it 
may  arise  from  reactions  on  the  iron  of  the  ferrocyanide  itself.  If  much  iron  be 
present,  the  solution  of  the  tartar  emetic  will  be  yellow  instead  of  colourless. 
Sulphates  are  detected  by  chloride  of  barium.  The  presence  of  a  chloride  is 
shown  by  a  precipitate  being  produced  by  nitrate  of  silver,  added  to  a  dilute 
solution.  According  to  Serullas,  tartar  emetic,  except  when  well  crystallized, 
and  all  the  other  antimonial  preparations  usually  contain  a  minute  proportion 
of  arsenic,  derived  from  the  native  tersulphurct  of  antimony,  which  almost  al- 
ways contains  this  dangerous  metal.  For  the  mode  of  detecting  it,  S:eQ  Acidum 
Arseniosum.  Tartar  emetic  should  always  be  bought  by  the  apothecary  in 
good  crystals,  in  which  state  the  salt  is  pure,  or  very  nearly  so,  and  entirely 
free  from  arsenic.  Its  powder  is  perfectly  white;  and,  when  it  is  j^ellowish- 
white,  iron  is  probably  present.  It  is  said  that  some  druggists  ignorantly  pre- 
fer a  tartar  emetic  which  is  yellowish-white  in  powder. 

It  has  been  already  stated,  in  general  terms,  that  tartar  emetic  in  solution  is 
incompatible  with  acids  and  alkalies,  and  with  some  of  the  earths  ;  but  this  salt 
is  so  important,  that  some  details  in  regard  to  the  effects  of  particular  reagents, 
included  under  these  titles,  seem  to  be  necessary.  Muriatic  and  sulphuric  acids, 
added  to  a  solution  of  the  antimonial  salt,  not  too  dilute,  throw  down  a  white 
precipitate  of  terchloride  or  subsulphate  of  antimony,  mixed  with  cream  of  tartar, 
which  is  redissolved  by  an  excess  of  the  precipitant.  Nitric  acid  throws  down  a 
subnitrate,  which  is  taken  up  by  an  excess  of  it.  When  caustic  potassa  is  added 
to  a  tolerably  concentrated  solution,  it  produces  at  first  no  effect,  then  a  precipi- 
tate of  teroxide,  and  afterwards  the  solution  of  this  precipitate,  if  the  addition  of 
the  alkali  be  continued.  Lime-water  acts  in  a  weaker  solution,  and  throws  down 
a  white  precipitate,  consisting  of  the  mixed  tartrates  of  lime  and  antimony.  Car- 


PART  ir.  Antimonium,  1019 

)nate  of  potassa  affects  still  weaker  solutions,  throwing  down  a  white  precipi* 
ktc  of  teroxide;  but  this  test  does  not  act  in  solutions  contuining  less  than  a 
luarter  of  a  ^rain  to  the  tluidounce.  Ammonia,  both  pure  and  carl)onated,  prc- 
ipitates  a  solution  of  tartar  emetic,  throwin<<  down  the  pure  teroxide.  To  these 
^agents  may  be  added  infusion  of  galls,  which,  when  fresh  and  strong,  causes 
dirty,  yellowish-white  precipitate  of  tannate  of  teroxide  of  antimony 
Composition.  Tartar  emetic  consists  of  two  eqs.  of  tartaric  acid  132,  one  of 
>otassa  472,  one  of  teroxide  of  antimony  153,  and  two  of  water  18  =  350  2.  )t 
fs  evident  that  it  contains  tartaric  acid  and  potassa  in  the  j)roportion  to  form 
bitarlrate  of  potassa  or  cream  of  tartar  ;  and,  accordingly,  it  may  be  viewed  as 
a  compound  of  one  eq.  of  cream  of  tartar,  and  one  of  antimonial  teroxide.  The 
excess  of  acid  in  the  bitartrate  may  be  considered  as  united  with  the  teroxide; 
and  on  that  view  it  is  a  double  salt,  composed  of  tartrate  of  potassa,  with  tar- 
trate of  teroxide  of  antimony.  The  U.  S.  name  assumes  it  to  bo  a  double  salt. 
According  to  the  view  of  the  blbasiccharacter  of  tartaric  acid,  which  now  begins 
to  prevail,  tartar  emetic  consists  of  one  eq.,each,  of  teroxide  of  antimony,  po- 
tassa and  tartaric  acid,  with  two  eqs.  of  water  (SbO,,KO,CglI^O,j-f  2110);  the 
equivalent  number  of  the  acid  being  doubled. 

Medical  Properties  and  Uses.  Tartrate  of  antimony  and  potassa  is  the  most 
important  of  the  antimonials,  and  is  capable  of  fulfilling  numerous  indications 
in  disease.  Its  general  action  is  that  of  a  sedative  to  the  circulation;  while,  on 
the  contrary,  it  excites  most  of  the  secretions.  According  to  the  do.se,  and  the 
peculiar  circumstances  under  which  it  is  administered,  it  acts  variou.sly  as  an 
alterative,  diaphoretic,  diuretic,  expectorant,  purgative,  and  emetic.  In  minute 
doses  it  is  employed  with  a  view  to  its  alterative  effects,  and  has  been  found  use- 
ful in  diseases  of  the  skin.  In  such  doses  it  has  been  given  with  alleged  benefit 
in  various  chronic  pulmonary  affections,  but  especially  in  phthisis.  In  phthisical 
cases  it  was  prescribed  in  this  way,  in  1818,  by  Lanthois,  of  Montpellier,  and 
sometimes  with  advantage ;  and  afterwards  with  encouraging  results,  by  others. 
In  the  beginning  of  phthisis,  the  remedy,  in  these  minute  doses,  may  have  exer- 
cised a  meliorating  effect  by  its  influence  on  the  bronchial  inflammation  which  so 
constantly  attends  this  disease.  In  small  doses,  mostly  associated  with  saline 
remedies,  such  as  nitre  or  sulphate  of  magnesia,  and  assisted  by  copious  dilution, 
it  is  frequently  resorted  to  in  febrile  complaints,  for  the  purpo.se  of  producing 
perspiration,  which  is  often  freely  induced,  especially  if  the  remedy  gives  rise  to 
nausea.  If  the  surface  be  exposed  to  cool  air,  so  as  to  constrict  the  pores,  the 
tendency  will  be  to  the  kidneys,  with  the  effect  of  producing  an  increased  flow  of 
urine.  It  also  proves  useful,  on  many  occasions,  in  pulmonary  and  bronchial  dis- 
ease as  an  expectorant;  and  with  a  view  to  its  action  in  this  way,  it  is  conjoined 
with  squill,  ammoniac,  and  similar  remedies.  In  full  doses  it  acts  as  an  emetic, 
and  is  characterized  by  certainty,  strength,  and  permanency  of  operation.  It  re- 
mains longer  in  the  stomach  than  ipecacuanha,produces  more  frequent  and  longer- 
continued  efforts  to  vomit,  and  exerts  a  more  powerful  impression  on  the  system. 
The  nausea  and  attendant  prostration  are  often  very  considerable.  As  an  emetic 
its  use  is  indicated  where  the  object  is  not  merely  to  evacuate  the  stomach,  but 
to  agitate  and  compress  the  liver  and  other  abdominal  viscera.  By  the  extension 
of  its  action  to  the  duodenum,  it  often  causes  copious  discharges  of  bile,  and  may 
thus  prove  useful  when  there  is  a  morbid  excess  of  that  secretion.  It  is  employed 
as  an  emetic  in  jaundice,  hooping-cough,  and  croup,  and  in  several  disea.ses  of 
the  nervous  system,  such  as  mania,  amaurosis,  tic  douloureux,  &c.  In  efforts  to 
reduce  old  dislocations,  its  relaxing  power  over  the  muscles  when  it  nau-seates, 
has  been  taken  advantage  of,  to  facilitate  the  operation.  Tartar  emetic  often  inci- 
dentally produces  purging.  In  reference  to  this  tendency,  practitioners  are  in  the 
habit  of  adding  it  to  purgatives,  the  operation  of  which  it  promotes  in  a  remark- 
able degree.  It  is  contraindicated  in  diseases  of  great  debility,  in  the  advanced 
stages  of  febrile  affections,  and  in  fevers  with  irritability  of  stomach. 

Of  late  years,  on  the  continent  of  Europe,  and  to  some  extent  in  Great  Britain 
and  this  country,  tartar  emetic  has  been  given  in  large  doses,  with  a  view  to  its 
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sedative,  or,  as  it  is  usually  termed,  contrastimulant  operation.  This  practice 
originated  with  Rasori,  professor  of  clinical  medicine  at  Milan,  who  published 
his  views  in  1800.  The  principal  diseases  in  which  it  has  been  thus  used  are 
pneumonia,  pleurisy,  bronchitis,  acute  rheumatism,  especially  of  the  joints,  ar- 
ticular dropsies,  chorea,  hydrocephalus,  and  apoplexy.  The  medicine  is  directed 
in  doses,  varying  from  a  grain  to  two  grains  or  more,  every  two  hours,  dissolved 
in  a  small  quantity  of  water ;  the  patient  being  restricted  in  the  use  of  drinks 
whilst  under  its  operation.  It  is  stated  that,  when  the  remedy  is  thus  given  in 
diseases  of  high  action,  it  seldom  produces  vomiting,  an  effect  which  the  author 
of  the  practice  wished  to  avoid.  The  power  of  the  system  to  bear  large  doses 
of  tartar  emetic,  during  the  existence  of  acute  diseases,  was  considered  by  Ra- 
sori to  depend  upon  the  coexisting  morbid  excitement,  and  the  capability  of  bear- 
ing them  was  expressed  h\  i\\e  ievm  tolerance.  It  is  in  pneumonia  especially  that 
the  contrastimulant  practice  has  most  advocates.  It  is  admitted  to  have  the 
effect  of  lowering  the  force  and  frequency  of  the  pulse,  and  the  rapidity  of  the 
respirations;  and,  in  not  a  few  instances,  produces  marked  remedial  effects.  In 
pleurisy  and  bronchitis,  the  advantages  of  the  same  practice  are  less  decided. 
Though  we  are  disposed  to  admit  the  controlling  influence  of  tartar  emetic,  when 
thus  exhibited,  in  the  diseases  named;  yet  we  by  no  means  think  that  its  use 
should  supersede  blood-letting,  or  even  form  our  chief  reliance.  In  cases,  how- 
ever, in  which  blood-letting,  both  general  and  local,  has  no  effect,  or  has  been 
carried  as  far  as  the  circumstances  of  the  case  will  warrant,  tartar  emetic,  ad- 
ministered on  the  contrastimulant  plan,  may  be  found  useful.  In  croup  the 
remedy  proves  efficacious  not  merely  by  the  free  vomiting  which  it  produces, 
but,  if  given  in  large  doses,  on  the  contrastimulant  principle.  If  the  tolerance 
cannot  be  otherwise  established,  laudanum  may  be  conjoined  with  the  antimo- 
nial,  in  order  to  bring  it  about.  In  the  treatment  of  articular  dropsies,  the  de- 
cided benefit  derived  from  large  doses  of  tartar  emetic  is  fully  shown  by  M. 
Ginielle,  who  has  reported  twenty-eight  successful  cases.  The  medicine  was 
gradually  increased  from  four  grains  to  sixteen  or  twenty  daily,  and,  generally, 
the  tolerance  was  established  on  the  first  day.  The  effusion  was  absorbed  in 
a  space  of  time  varying  from  eight  to  sixteen  days.  Tartar  emetic  has  been 
used  with  success  in  delirium  tremens;  the  antimonial  being  sometimes  given 
alone,  at  other  times  conjoined  with  opium  or  laudanum.  This  practice  origi- 
nated with  the  late  Dr.  Joseph  Klapp,  of  this  city.  Dr.  Lange,  of  Konigsberg, 
recommends  tartar  emetic  in  cases  of  uraemia,  particularly  when  it  supervenes 
on  the  exanthemata,  giving  it  in  solution  in  the  dose  of  about  a  quarter  of  a 
grain  every  quarter  or  half  hour.  {Ann.  de  Theraip.,  1866,  p.  115.)  Dr.  Parker 
has  employed  it  with  much  advantage  for  the  promotion  of  uterine  contraction, 
in  protracted  delivery  dependent  on  inertia  of  the  uterus.  It  relaxes  the  os 
uteri  and-peringeum,  increases  the  mucous  secretion  of  the  vagina,  and  aug- 
ments the  contractile  force  of  the  longitudinal  and  transverse  fibres.  He  gives 
it  in  small  doses  every  ten  or  fifteen  minutes  till  nausea  supervenes.  {Ibid., 
1865,  p.  184.) 

Tartar  emetic,  in  the  form  of  enema,  has  been  used  with  great  benefit,  in 
rigidity  of  the  os  uteri,  by  Dr.  James  Young,  and  by  Dr.  H.  R.  Storer,  of 
Boston.  The  formula  employed  by  Dr.  Young  was  one  grain  of  the  antimonial 
salt  to  six  fiuidounces  of  warm  water. 

Externally,  tartar  emetic  is  often  employed  as  a  counter-irritant,  mixed  with 
lard,  or  cerate,  or  in  the  form  of  a  plaster.  (See  Unguenlum  Antiraonii  and 
Emplastrum  Antimonii.)  It  causes,  after  a  longer  or  shorter  interval,  a  burn- 
ing sensation,  accompanied  by  a  peculiar  and  painful  pustular  eruption.  This 
mode  of  producing  counter-irritation  is  serviceable  in  a  number  of  diseases ;  but 
particularly  in  deep-seated  pains,  spinal  irritation,  hooping-cough,  and  chronic 
inflammation  of  the  chest  threatening  consumption.  Care  must  be  taken,  when 
the  salt  is  applied  by  means  of  a  plaster,  that  the  pustular  inflammation  does 
not  proceed  too  far;  as,  in  that  event,  it  produces  deep  and  very  painful  ulcera- 
tions, difficult  to  heal.    According  to  M.  Gruerin,  inflamed  parts  exhibit  a  con- 
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tlition  of  tolerance  to  the  local  eflfects  of  tartar  emetic,  evinced  by  the  abticnco 
of  pui^tulation.  In  HU))])ortof  this  view,  ho  a»»t>rtH  that  lie*  haritreutcd  iiundrudd 
of  casL'8  of  acutti  arlliralfji'ia  with  tartar  enjetic  ointment  with  the  best  effects, 
niOBtly  without  the  production  of  any  eruption;  and  wiien  the  pUHtuien  were 
produced,  tlie  benefit  accrued  lu-fore  tliey  appeared.  When  no  pustuiation  fol- 
lows, M.  (iu«»rin  suppowcH  tluit  tlie  antimony  actrt  by  absorption. 

Tartar  emetic  is  generally  given  in  solution,  and  in  an  amount  which  varies 
with  the  object  in  view  in  its  administration.  Its  dose  as  an  alterative  is  from 
the  thirty-second  to  the  sixteenth  of  a  grain;  as  a  diaphoretic  or  expectorant, 
from  the  twelfth  to  the  sixth  of  a  grain  ;  and  as  a  nauseating  sudorific,  from  a 
quarter  to  half  a  grain  ;  repeated,  according  to  circumstances,  every  hour,  two, 
or  four  hours.  With  a  view  to  its  alterative  effect,  a  pint  of  water,  containing 
from  one-quarter  to  half  a  grain,  may  be  taken  daily  as  drink.  If  required  to  act 
as  a  purgative,  a  grain  may  be  dissolved  in  half  a  pint  of  water  with  an  ounce 
^'Of  Epsom  salt,  and  two  tableapoonfuls  of  the  solution  given  every  two  or  three 
lours.  As  an  emetic  the  full  dose  is  from  two  to  three  grains;  though  it  is 
usually  given  in  the  dose  of  a  grain,  dissolved  in  a  tablespoonful  of  water, 
repeated  every  ten  or  fifteen  minutes  till  it  vomits;  the  operation  being  aided 
by  warm  water  or  chamomile  tea.  It  is  often  conjoined  with  ipecacuanha,  in  the 
proportion  of  one  or  two  grains  to  twenty  of  that  emetic.  For  convenient  ad- 
ministration in  small  doses,  the  Pharmacopoeias  direct  it  dis.>?olved  in  wine.  It 
is  given  very  conveniently  to  children  in  dilute  aqueous  solution,  which,  being 
nearly  tasteless,  is  readily  taken  by  them.  In  all  cases  it  should  be  used  with 
caution  ;  as  it  sometimes  acts  even  in  small  doses  with  unexpected  violence. 

Effects  as  a  Poison.  The  symptoms  of  acute  poisoning  by  tartar  emetic  are 
an  austere  metallic  taste;  nausea;  copious  vomiting;  frequent  hiccough;  burn- 
ing pain  in  the  stomach;  colic;  frequent  stools  and  tenesmus;  fainting;  small, 
contracted,  and  accelerated  pulse;  coldness  of  the  skin ;  sometimes  intense  heat; 
dilHcult  respiration  ;  lossof  sense;  convulsive  movements ;  very  painful  cramps 
in  the  legs;  prostration,  and  death.  Ten  grains  is  the  smallest  dose  reported 
to  have  proved  fatal.  To  the  above  effects  is  sometimes  added  difiBculty  of  de- 
glutition. Occasionally  vomiting  and  purging  do  not  take  place ;  and,  when  they 
are  absent,  the  other  symptoms  are  aggravated.  Sometimes  a  pustular  erup- 
tion is  produced,  like  that  caused  by  the  external  application  of  the  antimonial; 
as  in  a  case  reported  by  Dr.  J.  T.  Gleaves,  of  Tennessee.  These  are  the  effects, 
observed  in  different  cases,  on  the  healthy  economy ;  but  doses  which,  taken  in 
health,  would  prove  fatal,  are  sometimes  borne  with  safety  in  certain  morbid 
states  of  the  system,  attended  with  acute  inflammation. 

The  effects  of  slow  poisoning  by  tartar  emetic  on  inferior  animals  have  been 
carefully  studied  by  Dr.  B.  W.  Richardson,  of  London,  and  Dr.  Nevins,  of  Liver- 
pool. All  the  surfaces  absorb  the  solution  of  the  salt,  and  the  metal  is  found  in 
all  the  tissues  after  death,  except  that  of  the  brain ;  but  most  abundantly  in  that 
of  the  liver.  The  elimination  of  the  poison  is  effected  by  all  the  secreting  organs, 
but  especially  by  the  kidneys.  The  tolerance  of  antimony  is  attributed  by  Dr. 
Richardson  to  the  eliminating  action  of  these  glands.  The  pathological  appear- 
ances are  general  congestion,  marked  fluidity  of  the  blood,  and  intense  vascu- 
larity of  the  stomach  and  sometimes  of  the  rectum,  but  without  ulceration.  No 
other  pulmonary  lesion  occurs  but  simple  congestion.  (See^m.  Jovrn.  of  Med. 
Sci.,  Jan.  1857,  p.  266.)  The  general  results  obtained  byDr.  Richardson  are  con- 
firmed by  the  experiments  of  Dr.  Nevins.  {Pharm.  Journ.,  Feb.  1857,  p.  415.) 

In  treating  a  case  of  poisoning  by  tartar  emetic,  if  it  is  found  that  the  patient 
has  not  vomited,  immediate  recourse  must  be  had  to  tickling  the  throat  with  a 
feather,  and  the  use  of  abundance  of  warm  water.  Usually,  however,  the  vomit- 
ing is  excessive  and  distressing ;  and  here  it  is  necessary  to  use  remedies  calcu- 
lated to  decompose  the  poison,  and  to  allay  the  pain  and  irritation.  To  effect  the 
former  object,  astringent  decoctions  and  infusions,  such  as  of  Peruvian  bark  and 
common  tea,  are  recommended  as  antidotes.  These,  however,  act  but  imper- 
fectly, according  to  M.  Toulmouche,  who  found  that  a  decoction  of  cinchona 
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had  usually  no  power  in  lessening  the  emetic  effect  of  this  antimonial.  Similar 
observations  had  been  made  by  Dr.  Clutterbuck.  (Fereira.)  The  decoction  of 
galls  acts  more  decidedly;  but  M.  Toulmouche  accords  the  preference  to  the 
galls  in  substance.  A  case  of  poisoning  with  half  an  ounce  of  tartar  emetic, 
successfully  treated  with  copious  draughts  of  green  tea  and  large  doses  of  tannin, 
is  reported  by  Dr.  S.  A.  McCreery,  of  the  U.  S.  Navy  (Am.  Journ.  of  Med.  Sci., 
Jan.  1853,  p.  131.)  Galls  no  doubt  act  by  their  tannin,  which  forms,  with  the 
antimonial  part  of  the  salt,  the  insoluble  and  probably  inert  tannate  of  anti- 
mony. To  stop  the  vomiting  and  relieve  pain,  laudanum  should  be  given,  either 
by  the  mouth  or  by  injection,  and  to  combat  consecutive  inflammation,  leeches 
to  the  epigastrium  and  other  antiphlogistic  measures  may  V>e  resorted  to. 

After  death  from  suspected  poisoning  by  tartar  emetic,  it  is  necessary  to  search 
for  the  poison  in  the  body.  The  contents  of  the  stomach  should  be  digested 
in  water,  acidulated  with  muriatic  and  tartaric  acids.  The  former  acid  will 
serve  to  coagulate  organic  matter ;  the  latter  to  give  complete  solubility  to 
the  antimony.  The  solution  obtained,  after  having  been  filtered,  should  be  sub- 
jected to  a  stream  of  sulphuretted  hydrogen,  which,  if  tartar  emetic  be  present, 
will  throw  down  the  orange-red  tersulphuret  of  antimony,  distinguished  from 
tersulphuretof  arsenic  and  all  other  precipitates  by  forming  with  hot  muriatic 
acid  a  solution,  from  which,  when  added  to  water,  a  white  curdy  precipi- 
tate of  oxychloride  of  antimony  (powder  of  Algaroth)  is  thrown  down.  Sul- 
phuretted hydrogen  is  by  far  the  most  delicate  test  for  tartar  emetic. 

Sometimes  the  antimony  cannot  be  found  in  the  stomach  and  bowels,  and 
5'et  may  exist  in  other  parts.  When  it  leaves  the  alimentary  canal,  it  has  been 
found  by  Orfila  especially  in  the  liver  and  kidneys,  and  their  secretions.  The 
mode  of  extracting  the  antimony,  recommended  by  Orfila,  is  to  carbonize  the 
dried  viscera  with  pure  concentrated  nitric  acid  in  a  porcelain  capsule,  to  boil 
the  charred  mass  obtained  for  half  an  hour  with  muriatic  acid,  assisted  with  a 
little  nitric  acid,  to  filter  the  liquor,  and  introduce  it  into  Marsh's  apparatus. 
Antimoniuretted  hydrogen  will  be  formed,  which,  being  inflamed,  will  deposit 
the  antimony  on  a  cold  surface  of  porcelain  as  a  black  stain,  distinguishable 
from  the  similar  stain  produced  by  arsenic  by  its  less  volatility,  and  by  its 
forming,  with  hot  muriatic  acid,  a  solution  which  affords  a  white  precipitate 
of  oxychloride  of  antimony  when  added  to  water. 

Ileinsch's  process  is  a  good  one  for  separating  antimony  from  the  tissues,  and 
was  first  used  for  that  purpose  by  Dr.  Alfred  Taylor,  of  London.  The  tissues 
are  boiled  in  muriatic  acid,  and  a  bright  slip  af  copper  is  immersed  in  the  hot 
solution.  The  metallic  film,  deposited  on  the  copper,  must  be  proved  to  be 
antimony.  This  is  done  by  Dr.  Odling  by  first  boiling  the  coated  copper  in  a 
solution  of  permanganate  of  potassa,  with  a  little  excess  of  potassa,  for  a  few 
jninutes,  whereby  the  antimony  becomes  oxidized  and  dissolved,  and  then 
passing  sulphuretted  hydrogen  through  the  filtered  and  acidulated  solution. 
The  characteristic  orange-red  precipitate  of  tersulphuret  of  antimony  is  pro- 
duced, which  maybe  tested  for  antimony  as  above  mentioned.  Mr.  H.  H.Wat- 
son has  simplified  Dr.  Odling's  process  by  dispensing  with  the  use  of  the  per- 
manganate of  potassa.  He  subjects  the  coated  copper  slip,  in  a  tube,  to  a  boiling 
very  dilute  solution  of  caustic  potassa,  the  metal  being  alternately  drawn  out 
of  and  immersed  in  the  solution,  by  the  aid  of  a  copper  wire,  until  the  whole 
of  the  coating  is  oxidized  and  dissolved.  The  solution  is  then  treated  as  directed 
by  Dr.  Odling.  (3Ied.  Timesand  (?az.,  July,  1857,  page  613.) 

Off.  Prep.  Emplastrum  Antimonii,  U.  S.;  Syrupus  Scillse  Compositus,  U.  S.; 
Unguentum  Antimonii,  U.  S.;  Unguent.  Antimonii  Tartarati,  Br.;  Yinum  An- 
timoniale,  Br.;  Yinum  Antimonii,  U.  S.  B. 

ANTIMONII  OXIDUM.  U.S.,  Br.   Oxide  of  Antimony/. 

"Take  of  Sulphuret  of  Antimony,  in  very  fine  powder,  four  troyounces ; 
Muriatic  Acid  eighteen  troyounces  ;  Nitric  Acid  a  troyounce  and  one  hundred 
and  twenty  grains  ;  Water  of  Ammonia  afiuidounce  and  a  half;  Water,  Dis- 
tilled Water,  each,  a  sufficient  quantity.  Introduce  the  Sulphuret  into  a  flask, 
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of  the  ciipaclty  of  two  pints,  niul,  liavinj?  adilcMl  tln»  Muriatic  Acid,  digCBt,  by 
means  of  a  saiHl-bath,  until  eflVrvesscence  ceases.  Then,  having  removed  tho 
Ihisk  fruni  tlie  sand-bath,  acUl  the  Nitric  Acid  gradually;  and,  when  nitrous  acid 
vapours  cease  to  bo  given  olf,  and  the  li(|iiid  has  grown  cohl,  add  to  it  half  ii 
pint  of  Water,  and  filter.  Tour  the  filtered  litpiid  gradually  into  twelve  pintH 
of  Water,  constantly  stirring,  and  allow  the  precipitate  to  subside.  Decant  tho 
supernatant  liipiid,  and  wasli  the  precipitate  twice  by  decantation,  using,  each 
tiiue,  eight  pints  of  Water.  Then  transfer  it  to  a  luuslin  filter  to  drain,  and, 
after  the  draining  is  completed,  was!)  it  with  Water  until  the  washings  cease  to 
have  an  acid  reaction.  Next  introduce  it  into  a  suitable  vessel,  and  subject  it  to 
tho  action  of  the  Water  of  Ammonia  for  two  hours;  at  the  end  of  which  time, 
transfer  it  to  a  moistened  muslin  filter,  and  wash  it  with  Distilled  Water  as  long 
as  the  washings  produce  a  precipitate  with  nitrate  of  silver.  Lastly,  dry  the 
precipitate  upon  bibulous  paper  with  the  aid  of  a  gentle  heat."  U.S. 

"  Take  of  Solution  of  Chloride  of  Antimony  ai.rteen  Jluidounces  ;  Carbonate 
of  Soda  six  ounces  [avoirdupois];  Water  two  gallons  [Imperial  measure]; 
Distilled  Water  a  sufficiency.  Pour  the  Antimonial  Solution  into  the  Water, 
mix  thoroughly,  let  the  precipitate  settle,  remove  the  supernatant  liquid  by  a 
siphon,  add  one  gallon  [Imp.  meas.]  of  Distilled  Water,  agitate  well,  let  the 
precipitate  subside,  again  withdraw  the  fluid,  and  re})eat  the  process  of  afl^usion 
of  Distilled  Water,  agitation,  and  subsidence.  Add  now  the  Carbonate  of  Soda 
previously  dissolved  in  two  pints  [Imp.  meas.]  of  Distilled  Water,  leave  them 
in  contact  for  half  an  hour,  stirring  frequently,  collect  the  deposit  on  a  calico 
filter,  and  wash  with  boiling  distilled  water  until  the  washings  cease  to  give 
a  precipitate  with  a  solution  of  nitrate  of  silver  acidulated  by  nitric  acid. 
Lastly,  dry  the  product  at  a  heat  not  exceeding  212°."  Br. 

In  the  U.  S.  formula  the  solution  of  terchloride  is  prepared  as  the  first  step 
of  the  proceedings ;  in  the  British  is  taken  already  formed,  as  the  result  of  a 
distinct  process.  When  tersulphuret  of  antimony  is  digested  with  muriatic 
acid,  an  interchange  of  principles  takes  place;  the  hydrogen  of  the  acid  uniting 
with  the  sulphur  of  the  antimonial,  and  escaping  as  sulphuretted  hydrogen, 
while  the  chlorine  and  antimony  combine  to  form  terchloride  of  antimony  which 
is  held  in  solution.  The  eflFect  of  the  nitric  acid  is  supposed  to  be  to  render  the 
oxide  whiter,  by  decomposing  any  remaining  sulphuretted  hydrogen,  and  thus 
preventing  it  from  contaminating  the  product.  Though  the  result  thus  far  is  an 
aqueous  solution  of  the  terchloride,  this  cannot  be  diluted  beyond  a  certain  de- 
gree without  decomposition.  Hence,  if  largely  diluted,  as  when  poured  into  an 
excess  of  water,  decomposition  takes  place,  and  a  white  powder  is  precipitated, 
iovm^v\y  ciiWe^. poioder of  Algaroth  (see  Part  III.),  which  is  an  oxychloride,  hav- 
ing usually  the  formula  2SbO,,SbCIj-f-IIO.  The  terchloride  is  in  part  decom- 
posed by  the  water,  the  elements  of  which  convert  it  into  muriatic  acid  and 
teroxide.  The  muriatic  acid  remains  in  solution,  while  two  eqs.  of  teroxide  fall 
in  union  with  one  eq.  of  terchloride,  forming  the  oxychloride  of  the  above  form- 
ula. The  composition  of  the  pow^der,  however,  is  not  uniform ;  as  it  contains 
more  teroxide,  the  greater  the  proportion  of  water  used  in  the  decomposition. 
(E.  Baudrimont,  Journ.  de  Fharm.,  Juin,  1 856,  p.  438.)  The  oxychloride  isfirst 
washed  with  abundance  of  water  to  separate  adhering  muriatic  acid,  and  then 
acted  upon  by  a  solution  of  alkali  (ammonia,  U.  S.,  carbonate  of  soda,  Br.)  to 
decompose  the  terchloride,  with  tho  effect  of  adding  to  the  amount  of  teroxide ; 
after  which  the  teroxide  only  requires  to  be  washed  with  water  in  order  to  ren- 
der it  pure.  The  last  washing  separates  the  muriate  of  ammonia  or  chloride  of 
sodium,  resulting  from  the  decomposition  of  the  terchloride;  and  the  water  of 
this  washing  is  tested,  in  both  formulas,  by  nitrate  of  silver,  until  the  presence 
of  a  chloride  ceases  to  be  indicated. 

Properties.  Teroxide  of  antimony  is  a  heavy,  grayish-white  powder,  perma- 
nent in  the  air,  insoluble  in  water,  but  readily  soluble  in  muriatic  or  tartaric 
acid,  or  in  a  boiling  solution  of  bitartrate  of  potassa.  Heated  in  close  vessels 
it  becomes  yellow,  fuses  at  a  full  red  heat,  and  finally  sublimes  in  crystalline 
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needles.  When  cooled  from  a  state  of  fusion  it  forms  a  fibrous  crystalline  mass. 
Heated  in  open  vessels  it  suddenly  becomes  red  hot,  and,  by  the  absorption  of 
oxygen,  changes  into  antimonious  acid,  which  differs  from  the  teroxide  in  being 
insoluble  in  muriatic  acid,  less  fusible,  and  not  volatile.  This  oxide  is  the  active 
ingredient  of  all  the  medicinal  preparations  of  antimony.  It  is  frequently  im- 
pure from  the  presence  of  antimonious  acid,  in  which  case  it  is  not  entirely 
soluble  in  muriatic  acid.  If  it  contain  terchloride,  which  it  is  apt  to  do  from 
the  imperfect  action  of  the  alkaline  solutions  employed  in  its  purification,  its 
solution  in  tartaric  acid  will  be  precipitated  by  nitrate  of  silver.  When  anti- 
monious acid  is  substituted  for  it,  the  fraud  may  be  detected  by  the  spurious 
preparation  being  entirely  insoluble  in  muriatic  acid.  Teroxide  of  antimony 
consists  of  one  eq.  of  antimony  129,  and  three  of  oxygen  24=153, 

Medical  Properties.  This  oxide,  which  must  not  be  confounded  with  the 
powder  of  Algaroth,  has  the  general  therapeutic  properties  of  the  antimonials. 
It  deserves  more  attention  than  has  been  paid  to  it;  and  its  effects,  compara- 
tively with  those  of  tartar  emetic,  should  be  carefully  studied.  It  is  probable 
that  its  sedative  operation  would  be  found  to  be  the  same,  with  less  nausea  and 
disturbance  of  the  stomach.  Like  antimonial  powder,  it  is  unequal  in  its  effects, 
sometimes  vomiting,  at  other  times  being  apparently  inert.  This  inequality  of 
action  is  plausibly  explained  by  the  state  of  the  stomach  as  to  acidity,  the 
presence  of  acids  giving  the  medicine  activity;  and  this  explanation  is  con- 
firmed by  the  experiments  of  Dr.  Osburn,  of  Dublin,  with  the  Dublin  oxide. 
As  to  the  French  Codex  oxide,  prepared  by  boiling  the  oxychloride  with  a  solu- 
tion of  bicarbonate  of  potassa,  the  inequality  is  attributed  by  M.  Durand,  of 
Caen,  to  the  presence  of  more  or  less  terchloride,  which  is  separated  with  dif- 
ficulty. Objecting  to  the  Codex  oxide,  M.  Durand  proposes  to  prepare  the  ter- 
oxide by  precipitating  tartar  emetic  with  ammonia  in  excess.  Thus  obtained 
it  contains  no  terchloride,  and  does  not  vomit.  (Journ.  de  Fharm.,  3e  ser.,  ii. 
364.)  The  dose  of  teroxide  of  antimony  is  three  grains,  every  two  or  three 
hours,  given  in  powder  with  syrup  or  molasses,  or  in  pill  made  with  confection 
of  roses  or  other  suitable  excipient.  It  was  introduced  into  the  existing  edition 
of  the  U.  S.  Pharmacopoeia,  to  be  used  in  the  preparation  of  tartar  emetic. 

Off .  Prep.  Antimonii  et  Potassae  Tartras,  tf.S.;  Antimonium  Tartaratum, 
Br.;   Pulvis  Antimonialis,  Br.  B. 

ANTIMONII  OXYSULPHURETUM.  Z7..S'.  Oxysulphuret  of  An- 
tmoiii/.  Kermes  Mineral. 

"Take  of  Sulphuret  of  Antimony,  in  very  fine  powder,  a  iroyounce  ;  Carbon- 
ate of  Soda  twenty-three  troyounces ;  Water  sixteen  pints.  Dissolve  the  Car- 
bonate of  Soda  in  the  Water  previously  heated  to  the  boiling  point,  and,  hav- 
ing added  the  Sulphuret  of  Antimony,  boil  for  an  hour.  Then  filter  rapidly 
into  a  warm  earthen  vessel,  cover  this  closely,  and  allow  the  liquid  to  cool 
slowly.  At  the  end  of  twenty- four  hours,  decant  the  supernatant  liquid,  drain 
the  precipitate  on  a  filter,  wash  it  with  boiled  water  previously  allowed  to  be- 
come cold,  and  dry  it  without  heat.  Lastly,  preserve  the  powder  in  a  well- 
stopped  bottle,  protected  from  the  light."  tl.  S. 

Though  very  long  in  use  as  a  medicine,  and  much  employed  on  the  Continent 
of  Europe,  it  was  only  at  the  late  revision  that  this  preparation  was  admitted 
into  the  U.  S.  Pharmacopoeia,  having  been  superseded  by  the  precipitated  sul- 
phuret, which  was  supposed  to  have  very  similar  if  not  identical  properties. 

Kermes  mineral,  according  to  Thenard,  may  be  obtained  by  treating  the  ter- 
sulphuret  of  antimony  in  three  ways ;  1st  with  a  boiling  solution  of  the  carbon- 
ated alkalies,  2d  with  a  boiling  solution  of  the  caustic  alkalies,  and  3d  with  the 
carbonated  alkalies  at  a  red  heat.  These  several  processes  give  brown  pow- 
ders, which  vary  in  their  shade  of  colour,  and  which,  though  usually  considered 
as  identical,  diff"er  in  composition.  The  kermes  obtained  by  means  of  the  car- 
bonated alkalies  in  solution  is  an  oxysulphuret,  that  is,  a  compound  of  hydrated 
tersulphuret  of  antimony  with  the  teroxide;  while  the  product,  when  either  the 
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caustic  alkalies  in  solution,  or  the  carbonated  alkalies  at  a  red  heat  are  used, 
isosst'iitittlly  a  hydrated  tersulpliuret,  thou^jli  (•ontaininfroccaHionall y  a  little  oxy- 
snlpliuret.  It  is  the  first  of  these  iiicthodH  that  has  hfeii  adopted  in  the  U.S. 
proi't'Srt.  It  is  in  fact  the  formula  of  C'luzcl,  as  published  in  former  editions  of 
the  U.  S.  Dispensatory  (see  1  Ith  ed.  p.  92Gj,  and  is  substantially  the  same  with 
that  jfiven  in  the  French  Codex  of  18:i7. 

The  rationale  of  the  formation  of  kermes  by  this  process  is  as  follows.  A 
portion  of  the  carbonate  of  soda  is  converted,  by  a  transfer  of  carbonic  acid, 
into  caustic  soda  and  scsquicarbonate.  JJy  a  double  decomposition  taking  place 
'  tween  a  part  of  the  tersulphuret  of  antimony  ond  the  caustic  soda,  sulphuret 
of  sodium  and  teroxide  of  antimony  are  formed.  The  undecompose<l  portion  of 
the  tersulphuret  then  dissolves  in  the  solution  of  suljjhuret  of  sodium,  and  the 
teroxide  in  that  of  the  remaining  carbonate  of  soda.  The  tersulphuret  and  ter- 
oxide, being  both  more  8olul)Ie  in  these  menstrua  hot  than  cold,  precipitate 
together  as  the  liquid  cools,  and  constitute  this  variety  of  kermes.  Thus  ob- 
tained it  is  light,  velvety,  of  a  dark  reddish-purple  colour,  brilliont  in  the  sun, 
and  of  a  cry.stalline  appearance.  It  consists,  according  to  M.  Henry,  jun.,  of 
tersulphuret  of  antimony  62'5,  teroxide  27"4,  water  10,  and  .soda  a  troce;  pro- 
portions which  correspond  most  nearly  with  two  eqs.  of  tersulphuret,  one  of 
teroxide,  and  six  of  water.  From  the  presence  of  so  large  a  proportion  of 
teroxide  of  antimony  in  this  variety  of  kernies,  it  must  be  far  more  active  than 
the  other  kinds,  and  ought,  therefore,  to  be  preferred  for  medical  use. 

Kermes,  when  obtained  by  means  of  the  caustic  alkalies,  may  be  formed  by  the 
use  of  either  potassa  or  soda.  When  the  former  alkali  is  selected,  it  may  be  pre- 
pared by  Ijoiling,  for  a  quarter  of  an  hour,  two  parts  of  the  tersulphuret  of  anti- 
mony with  one  part  of  caustic  potassa  dissolved  in  twenty-five  or  thirty  parts  of 
water,  filtering  the  liquor,  and  allowing  it  to  cool ;  whereupon  the  kermes  pre- 
cipitates. In  this  process  one  portion  of  the  tersulphuret,  by  reacting  w'ith  a 
part  of  the  potassa,  gives  rise  to  teroxide  of  antimony  and  sulphuret  of  potas- 
sium. A  second  portion  dissolves  in  the  solution  of  sulphuret  of  potassium 
formed,  and  a  third  forms  an  insoluble  compound  with  a  part  of  the  teroxide.  The 
remainder  of  the  teroxide  unites  with  the  undecomposed  potassa,  forming  a  com- 
pound, which,  being  but  sparingly  soluble,  is  only  in  part  dissolved.  The  hot 
filtered  liquor,  therefore,  contains  this  compound  dissolved  in  water,  and  tersul- 
phuret of  antimony  dissolved  in  the  solution  of  sulphuret  of  potassium.  By  re- 
frigeration, the  tersulphuret  in  a  hydrated  state  falls  down,  free  or  nearly  free  from 
teroxide,  this  latter  being  still  held  in  solution  by  means  of  the  caustic  alkali. 

Kermes  may  be  obtained  by  the  third  method,  that  is  in  the  dry  way,  by  the 
use  of  the  carbonated  alkalies  at  a  red  heat.  If  carbonate  of  potassa  is  selected, 
the  process  is  as  follows.  Rub  together  two  parts  of  tersulphuret  of  antimony 
and  one  of  carbonate  of  potassa,  fuse  the  mixture  in  a  crucible  by  a  red  heat, 
reduce  the  fused  mass  to  powder,  boil  it  with  water,  and  strain.  As  the  strained 
liquor  cools  the  kermes  is  deposited.  The  rationale  of  its  formation  is  nearly  the 
same  with  that  of  the  formation  of  the  second  variety  of  kermes.  An  inferior 
kermes,  prepared  in  the  dry  way,  and  intended  for  use  in  veterinary  medicine,  is 
directed  in  the  French  Codex  of  1837  to  be  prepared  by  fusing  together,  well 
mixed,  500  parts  of  tersulphuret  of  antimony,  1000  of  carbonate  of  potassa,  and 
30  of  washed  sulphur,  reducing  the  fused  mass  to  powder,  and  boiling  it  with 
10,000  parts  of  water.  The  liquor,  upon  cooling,  lets  fall  the  kermes,  which 
must  be  washed  with  care  and  dried. 

The  officinal  oxysulphuret  is  an  insipid,  inodorouspowder,  of  a  purplish-brown 
colour,  and  soft  and  velvety  to  the  touch.  By  the  action  of  air  and  light  it  gradu- 
ally becomes  lighter  coloured,  and  at  last  yellowish-white.  It  is  readily  and 
wholly  dissolved  by  muriatic  acid,  with  escape  of  hydrosulphuric  acid  gas,  and 
is  partly  soluble  in  a  hot  solution  of  potassa,  leaving  a  residue  soluble  in  tartaric 
acid.  It  is  sometimes  adulterated  with  sesquioxide  of  iron.  In  Paris,  in  1849, 
a  number  of  the  shops  contained  a  spurious  kermes  of  very  handsome  appear- 
ance, which  was  little  else  than  this  oxide.  Kermes  mineral  first  came  into  use 
65 
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as  a  remedy  in  France  about  the  beginning  of  the  last  century.  Its  mode  of  pre- 
paration was  possessed  as  a  secret  by  a  French  surgeon  named  La  Ligerie.  In 
1720,  the  recipe  was  purchased  by  the  French  government  and  made  public. 
Its  remedial  properties  will  be  considered  under  the  following  head.         B. 

ANTIMONIUM  SULPHURATUM.?7.*Sr.,^r.  Antimonii  Sulphu- 
KETUM  Pr^cipitatum.  U.S.  1850,  Dw6.  Antimonii  Oxysulphuretum. 
Lond.  Antimonii  Sulphuretum  Aureum.  Ed.  Suljjhurated  Antimovy. 
Precipitated  Sulpkuret  of  Antimony. 

"  Take  of  Sulphuret  of  Antimony,  in  very  fine  powder,  six  troyounces ;  Solu- 
tion of  Potassa  four  pints ;  Distilled  Water,  Diluted  Sulphuric  Acid,  each,  a 
sufficient  quantity.  Mix  the  Sulphuret  of  Antimony  with  the  Solution  of  Po- 
tassa and  twelve  pints  of  Distilled  Water,  and  boil  the  mixture  over  a  gentle 
fire  for  two  hours,  constantly  stirring,  and  occasionally  adding  Distilled  Water 
so  as  to  preserve  the  same  measure.  Strain  the  liquid  immediately  through  a 
double  muslin  strainer,  and  drop  into  it,  while  yet  hot.  Diluted  Sulphuric  Acid 
so  long  as  it  produces  a  precipitate.  Then  wash  the  precipitate  with  hot  water 
to  remove  the  sulphate  of  potassa,  dry  it,  and  rub  it  into  a  fine  powder."  U.  S. 

"Take  of  Black  Antimony  ie??  ounces  [avoirdupois];  Solution  of  Soda,  four 
pints  and  a  half  [Imperial  measure] ;  Diluted  Sulphuric  Acid,  Distilled  Water, 
of  each,  a  sufficiency.  Mix  the  Black  Antimony  with  the  Solution  of  Soda,  and 
boil  for  two  hours  with  frequent  stirring,  adding  Distilled  Water  occasionally 
to  maintain  the  same  volume.  Strain  the  liquor  through  calico,  and,  before  it 
cools,  add  to  it  by  degrees  the  Diluted  Sulphuric  Acid  till  the  latter  is  in  slight 
excess.  Collect  the  precipitate  on  a  calico  filter,  wash  with  Distilled  Water  till 
the  washings  no  longer  precipitate  with  chloride  of  barium,  and  dry  at  a  tem- 
perature not  exceeding  212°."  Br. 

There  are  three  forms  of  tersulphuret  of  antimony  containing  more  or  less  ter- 
oxide  ;  the  kermes  mineral  already  described ;  the  golden  sulphur,  vihxch.  is  pro- 
duced when,  after  the  spontaneous  subsidence  of  kermes  mineral  in  the  process 
for  obtaining  it,  an  acid  is  added  to  the  liquid;  and  the  precipitated  sulphuret, 
which  is  made  by  precipitating  the  liquid  before  it  has  begun  to  deposit  the 
kermes,  and  may  be  considered  as  consisting  of  the  other  two  combined  in  one. 

Golden  sulphur  {sulphur  auratum  antimonii)  is  prepared,  according  to  the 
French  Codex  of  1837,  by  precipitating  the  solution  remaining  after  the  deposition 
of  the  kermes,  in  the  formula  in  which  one  ofthe  caustic  alkalies  is  employed  in  the 
first  stage  of  the  process,  as  in  the  above  formula,  instead  of  a  carbonate  as  in  the 
one  preceding  it.  The  liquor,  when  caustic  potassa  has  been  used,  consists  at  first 
chiefly  of  tersulphuret  of  antimony,  dissolved  in  solution  of  sulphuret  of  potas- 
sium, but  in  part  also  of  teroxide,  dissolved  in  solution  of  potassa.  By  the  action  of 
the  oxygen  ofthe  air  on  the  liquor,however,thesulphuretof  potassium  has  partof 
its  potassium  gradually  converted  into  potassa,  and  thus  passes  to  a  higher  state 
ofsulphuration  ;  and,  consequently, the  addition  of  an  acid,  while  it  throws  down 
the  tersulphuret  and  teroxide  of  antimony  with  disengagement  of  sulphuretted 
hydrogen,  will  separate  at  the  same  time  the  excess  of  sulphur  which  the  sul- 
phuret of  potassium  has  gained.  This  excess  of  sulphur,  combining  with  a  por- 
tion of  the  tersulphuret  of  antimony,  produces  the  pentasulphuret  of  that  metal 
(Gmelin) ;  and  the  resulting  golden  sulphur  is  a  mixture  of  tersulphuret  and 
teroxide  of  antimony,  with  more  or  less  of  the  pentasulphuret.  It  is  in  the  form 
of  a  powder  of  a  golden-yellow  colour.  As  it  is  partially  decomposed  by  light, 
it  should  be  kept  in  opaque  vessels.  It  may  be  worth  while  to  mention  that  the 
so-called  kermes  liquor,  left  after  the  use  of  the  carbonated  alkalies  in  solution, 
gives  but  little  golden  sulphur;  while  the  liquors  resulting  from  the  two  other 
processes  yield  it  in  abundance. 

From  the  explanations  above  given,  the  reader  is  prepared  to  understand  that 
the  method  of  preparing  sulphurated  antimony  of  the  U.'  S.  and  Br.  Pharmaco- 
poeias, combines  the  process  for  forming  kermes  mineral  by  means  of  a  caustic 
alkali,  with  that  for  obtaining  golden  sulphur;  for,  while  the  refrigeration  of 
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e  solution  acting  alone  would  cauHe  the  precipitation  of  the  variety  of  kormeo 
which  contains  little  ur  no  antinioniiil  oxide,  the  Hulpburic  acid  added  would 
throw  down  more  or  less  of  the  golden  Hulphur.  But  the  question  here  ariHOM, 
how  far  this  golden  sulphur  would  be  identical  with  that  obtained  from  tho 
ki'rnu'H  li(|Uor  which  has  been  kept  for  Koine  time.   From  the  explanationH  above 

Ijiveu  in  relation  to  golden  sulphur,  it  may  l)e  inferred  as  probable  that  the  pre- 
felpilate  by  acids,  if  thrown  down  immediately,  while  the  solution  is  hot,  as  dl- 
Hjcled  by  the  Pharmacopteias,  and  before  the  air  has  had  time  to  act,  would  con- 
list  exclusively  of  tersulphuret  and  teroxide ;  but,  if  thrown  down  from  kermes 
[iipior  which  had  been  kept,  would  contain  more  or  less  of  the  pentasulphuret, 
according  to  the  length  of  time  which  had  elapsed.  If  these  views  be  admitted, 
it  follows  that  the  so-called  golden  sulphur  must  be  variable  as  to  the  pentasul- 
phuret  it  contains, according  to  the  greater  or  less  change  which  the  kermes  liquor 
may  have  undergone  by  time,  before  being  used  for  furnishing  the  precipitate. 

Formerly,  all  the  Pharmacopoeias  noticed  in  this  work  used  a  solution  of  caus- 
tic potassa  in  preparing  precipitated  sulphuret  of  antimony ;  but  at  present  the 
IJritish  Council,  following  the  London  College,  employs  a  solution  of  caustic 
soda.  The  use  of  soda,  however,  does  not  alter  the  theory  of  the  process. 

Properties  of  the  Precipitated  Sulphuret  of  Antimony  (Sulphurated  An- 
timony, U.  S.,  lir.).  This  substance  is  a  reddish-brown  insoluble  powder,  taste- 
less when  pure,  but  having  usually  a  slightly  styptic  taste.  When  treated 
with  twelve  times  its  weight  of  muriatic  acid  of  the  sp.  gr.  116,  with  the  aid  of 
heat,  it  is  nearly  all  dissolved,  with  effervescence  of  sulphuretted  hydrogen. 
The  residue  burns  with  the  characters  of  sulphur,  and  leaves  a  scanty  ash. 
The  solution  obtained,  when  added  to  water,  is  decomposed,  giving  rise  to  a 
white  powder  of  oxychloride  of  antimony  (powder  of  Algaroth).  The  solution, 
tiltered  from  the  powder,  yields  an  orange-red  precipitate  with  bihydrosulphate 
of  ammonia,  proving  the  presence  of  a  portion  of  antimony,  not  thrown  down 
by  the  water.  A  dark-coloured  precipitate,  produced  by  this  test,  shows  the 
presence  of  contaminating  metals,  probably  lead  and  copper.  Water  in  which 
this  preparation  has  been  boiled,  should  not  yield  a  white  precipitate  with 
chloride  of  barium  or  oxalate  of  ammonia.  The  non-action  of  these  tests  shows 
the  absence  of  sulphuric  acid  and  lime.  When  pure,  precipitated  sulphuret  of 
antimony  is  completely  soluble  in  a  hot  solution  of  potassa;  but,  as  it  is  found 
in  the  shops,  a  white  matter  is  usually  left  undissolved.  When  boiled  with  a 
solution  of  cream  of  tartar,  about  12  per  cent,  of  teroxide  is  dissolved;  but, 
according  to  H.  Rose,  this  method  of  determining  the  proportion  of  the  ter- 
oxide cannot  be  relied  on.  Exposed  to  heat  it  takes  fire,  and  burns  with  a 
greenish-blue  flame,  giving  off  sulphurous  acid;  while  the  metal  remains  behind 
in  the  state  of  a  grayish  oxide. 

The  London  precipitated  sulphuret  of  antimony,  as  analyzed  by  Mr.  Phil- 
lips, consisted,  in  the  100  parts,  of  tersulphuret  765,  teroxide  12,  and  water 
11-5;  proportions  corresponding  nearly  with  five  eqs.  of  tersulphuret,  one  of 
teroxide,  and  fifteen  of  water.  It  usually  contained  a  portion  of  pentasulphuret, 
as  shown  by  the  action  of  muriatic  acid,  which,  when  heated  with  this  antimo- 
nial,  forms  the  terchloride  with  disengagement  of  sulphur.  {Gmelin's  Handbook, 
iv.  989.)  Its  active  ingredient  is  the  teroxide  ;  and,  in  reference  to  its  presence, 
the  London  College  called  the  preparation  oxysulphuret  of  antimony.  The 
Edinburgh  College  named  it  incorrectly  golden  sulphuret  of  antimony;  this 
name  being  properly  applicable  to  the  precipitate  produced  by  the  sole  action  of 
acids,  and  not  to  that  obtained  by  the  action  of  acids  and  refrigeration  conjointly. 

Sulphurated  Antimony  is  described  in  the  British  Pharmacopoeia  as  "  an 
orange-red  powder,  readily  dissolved  by  caustic  soda,  also  by  hydrochloric  acid 
with  the  evolution  of  sulphuretted  hydrogen  and  the  separation  of  a  little  sul- 
phur Boiled  in  water  with  acid  tartrate  of  potash,  the  resulting  solution  is 
precipitated  orange-red  with  sulphuretted  hydrogen.  Sixty  grains  of  this  pre- 
paration, dissolved  in  hydrochloric  acid  and  dropped  into  water,  give  a  white 
precipitate,  which,  when  washed  and  dried,  weighs  about  53  grains."  Br. 
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Medical  Projoerties.  Precipitated  sulphuret  of  antimony  {sulphurated  anti- 
mony) is  alterative,  diaphoretic,  and  emetic.  It  is,  however,  an  uncertain  medi- 
cine, as  well  from  the  want  of  uniformity  in  its  composition,  as  from  its  lia- 
bility to  vary  in  its  action  with  the  state  of  the  stomach.  It  is  seldom  given 
alone,  but  generally  in  combination  with  calomel  and  guaiac,  in  the  form  of 
Plummer's  pill,  as  an  alterative  in  secondary  syphilis  and  cutaneous  eruptions, 
or  with  henbane  or  hemlock  in  chronic  rheumatism.  (See  Pilulse  Antimonii 
Compositse.)  During  its  use  the  patient  should  abstain  from  acidulous  drinks, 
Its  dose  as  an  alterative  is  from  one  to  two  grains  twice  a  day,  in  the  form  of 
pill ;  as  an  emetic,  from  five  grains  to  a  scruple. 

Kernies  mineral,  when  prepared  by  means  of  the  carbonated  alkalies  in  the 
moist  way,  as  it  contains  between  two  and  three  times  as  much  teroxide  as  the 
precipitated  sulphuret,  is  a  more  active  preparation,  and  must  be  used  in  a 
smaller  dose.  It  is  sometimes  given  in  large  doses  as  an  antiphlogistic  remedy 
in  peripneumony  and  other  inflammations  of  the  chest.  Prof  Meigs  recommends 
it  as  an  invaluable  medicine  in  childbed  fevers,  to  promote  diaphoresis,  and  to 
reduce  the  force  of  the  circulation. 

Golden  sulphur  acts  like  kermes  mineral,  but  is  much  weaker,  and  must  be 
given  in  a  larger  dose. 

Off.  Prep.  Pilulse  Antimonii  Compositse,  f7.  S.;  Pilula  Hydrargyri  Subchlo- 
ridi  Composita,  Br.  B. 

AQUA. 

Water. 

AQUA  DESTILLATA.  U.  S.,  Br.  Distilled  Water. 

"  Take  of  Water  eighty  pints.  Distil  two  pints,  using  a  tin  or  glass  con- 
denser, and  throw  them  away ;  then  distil  sixty-four  pints,  and  keep  them  in 
glass  bottles."  U.  S. 

"  Take  of  Water  ten  gallons  [Imperial  measure].  Distil  from  a  copper  still, 
connected  with  a  block-tin  worm ;  reject  the  first  half  gallon,  and  preserve  the 
next  eight  gallons."  Br. 

No  natural  water  is  sufficiently  pure  for  certain  pharmaceutical  purposes  ; 
and  hence  the  necessity  of  the  above  processes  for  its  distillation.  It  is  best  to 
reject  the  first  portion  which  comes  over,  as  this  may  contain  carbonic  acid  and 
other  volatile  impurities ;  and  the  last  portion  of  the  water  ought  not  to  be 
distilled,  lest  it  should  pass  over  with  an  empyreumatic  taste.  The  distillation 
is  usually  performed  with  the  ordinary  still  and  worm  ;  but,  to  avoid  any  im- 
purity from  the  worm  or  the  receiver,  the  condenser  is  directed  in  the  U.  S.  Phar- 
macopoeia to  be  of  tin  or  glass.  In  the  British  formula  the  worm  is  ordered  to  be 
of  block-tin  ;  and  the  same  is  undoubtedly  contemplated  in  our  officinal  process ; 
as  the  ordinary  tin-coated  sheet-iron,  commonly  called  tin,  would  be  wholly  unfit 
for  the  purpose.  Mr.  Brande  states  that  distilled  water  often  derives  from  the 
still  a  foreign  flavour,  which  it  is  difficult  to  avoid.  He,  therefore,  recommends 
that  a  still  and  condenser  be  kept  exclusively  for  distilling  water ;  or,  where  this 
cannot  be  done,  that  steam  be  driven  through  the  worm  for  half  an  hour,  for  the 
purpose  of  washing  it  out  before  it  is  used,  the  worm-tub  having  been  previously 
emptied.  Mr.  Mackay,  of  Edinburgh,  cautions  against  distillyig  water  in  a  still 
with  a  leaden  head  orleaden  worm,  for  fear  of  contaminating  the  water  with  lead. 
Even  the  use  of  pure  tin,  which  is  generally  considered  unexceptionable,  does 
not  give  perfect  security  against  impurity ;  as  water  distilled  from  metallic  alem- 
bics, with  the  head  and  worm  of  this  metal,  has  a  peculiar  odour  which  it  retains 
for  some  time.  A  portion  of  distilled  water  thus  prepared,  after  having  been 
kept  for  four  months  in  a  well-stopped  bottle,  was  found  by  M.  Flech,  an  apo- 
thecary of  Kevelaer,  to  have  deposited  white  flocculi,  which  proved  on  examina- 
tion to  consist  of  oxidized  tin  ;  and  the  water,  besides,  contained  tin  in  solution 
and  a  little  ammonia.  M.  Flech  supposes  that  a  pan  of  the  water  was  decom- 
posed ;  its  oxygen  uniting  with  the  tin,  and  its  hydrogen  in  the  nascent  state  with 
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the  nitrogen  of  the  air  to  form  ammoaia ;  and  ho  \s  diHposed,  moreover,  to  ascribe 
to  this  cuuse  the  peculiar  odour  referred  to,  which  is  never  perceived  when  the 
dislillalioii  is  performed  ia  j^luss  vessels.  (Jouni.  dc  Phann.,  Fev.  ISOO,  p.  125.) 
PropcrticH,  do.  Distilled  water,  us  usually  obtained,  has  a  vupid  and  dis- 
airreeable  taste,  and  is  not  perfectly  pure;  water,  to  be  rendered  so,  requiring 
to  bo  diatilled  in  silver  vessels.  The  properties  of  pure  water  have  already  been 
given  under  the  head  o{  Aqua.  Distilled  water  should  undergo  no  change  by 
gulphuretled  hydrogen,  or  on  the  addition  of  tincture  of  soap,  siibucetate  of 
lead,  chloride  of  bariun),  oxalate  of  ammonia,  nitrate  of  silver,  or  lime-water, 
and  should  eva[>orate  without  residue.  It  is  uselessly  employed  in  some  formu- 
las, but  is  essential  in  others.  As  a  general  rule,  when  small  quantities  of  active 
edicines  are  to  be  given  in  solution,  and  in  the  preparation  of  collyria,  distilled 
water  should  be  directed.  The  following  li.st  contains  the  chief  substances  which 
require  distilled  water  as  a  solvent:  tartar  emetic,  corrosive  sublimate,  nitrate 
of  silver,  the  chlorides  of  barium  and  calcium,  acetate  and  sul)acetate  of  lead, 
ermanganate  of  potassa,  the  sulphates  of  iron  and  zinc,  sulphate  of  quinia, 
sulphate,  muriate,  and  acetate  of  morphia,  and,  in  general  terms,  all  the  alka- 
loids and  their  salts.  Distilled  water  is  used  in  preparing  the  officinal  diluted 
acids  for  absorbing  gaseous  ammonia,  and  for  forming  nearly  all  tne  officinal 
aqueous  solutions.  B. 

AQUM.  U.S. 
Medicated  Waters. 

Under  this  head  are  included,  in  the  United  States  Pharmacopoeia,  all  pre- 
parations, consisting  of  water  holding  volatile  or  gaseous  substances  in  solu- 
tion, many  of  which  were  formerly  obtained  by  distillation,  and  some  still  con- 
tinue to  be  so.  They  include  the  preparations  formerly  specially  designated  as 
"  Distilled  Waters,"  having  been  made  by  distilling  water  from  plants  or  parts 
of  plants  containing  volatile  oil.  Distilled  water  is  now  placed  in  the  Pharma- 
copcfiia  under  the  same  head;  but  we  have  given  it  the  distinct  position  which 
it  held  in  the  edition  of  1850,  and  which  it  mjght  very  properly,  we  think,  have 
continued  to  hold  in  the  present. 

The  Distilled  Waters,  as  thus  defined,  hold  a  much  more  prominent  position 
in  the  piiarmacy  of  Europe,  particularly  of  continental  Europe,  than  in  that  of 
the  United  States;  and  a  great  deal  of  thought  and  elaborate  investigation  have 
been  bestowed  upon  the  various  conditions  calculated  to  furnish  the  best  products 
in  the  most  convenient  method.  It  would  be  doing  injustice  to  the  subject  not 
to  give  it  a  distinct  consideration  in  a  work  like  the  present,  though  its  rela- 
tive want  of  importance  with  us  will  render  our  remarks  comparatively  brief. 

Many  vegetables  impart  to  water  distilled  from  them  their  peculiar  flavour, 
and  more  or  less  of  their  medical  properties.  The  Distilled  Waters  chiefly  used 
are  those  prepared  from  aromatic  plants,  the  volatile  oils  of  which  rise  with  the 
aqueous  vapour,  and  are  condensed  with  it  in  the  receiver.  But,  as  water  is  capa- 
ble of  holding  but  a  small  proportion  of  the  oil  in  solution,  these  preparations 
are  generally  feeble,  and  are  employed  chiefly  as  pleasant  vehicles  or  corrigents 
of  other  medicines. 

In  the  preparation  of  the  Distilled  Waters,  dried  plants  are  sometimes  nsed, 
because  the  fresif  are  not  to  be  had  at  all  seasons;  but  the  latter,  at  least  in  the 
instance  of  herbs  and  flowers,  should  be  preferred  if  attainable.  Flowers  which 
lose  their  odour  by  desiccation  may  be  preserved  by  incorporating  them  inti- 
mately with  one-third  of  their  weight  of  common  salt,  and  in  this  state  afford 
Distilled  Waters  of  delicate  flavour.  Indeed,  some  pharmaceutists  prefer  the 
salted  flowers  in  certain  instances,  believing  that  the  Waters  distilled  from  them 
keep  better  than  when  prepared  from  the  fresh  flowers.  Mr.  C.  R.  Tichborne 
has  discovered  a  new  method  of  preserving  flowers,  which  is  said  to  answer 
even  better  than  the  use  of  salt.  It  consists  simply  in  immersing  the  fresh 
flowers  in  glycerin,  which  preserves  them  with  all  their  aromatic  properties 
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wholly  unimpaired.  The  flowers,  as  of  the  elder,  rose,  and  orange,  should  be 
gathered  after  full  expansion,  and  packed  firmly  in  wide-mouthed  bottles  or 
jars,  but  without  crushing  them.  The  glycerin  is  then  to  be  poured  on  until  it 
covers  them,  and  the  vessel  closed.  Mr.  Tichborne  has  kept  flowers  in  this  way 
for  two  years ;  and  at  the  end  of  that  time  procured  from  them  distilled  waters, 
of  which  the  perfume  has  equalled  that  of  the  waters  prepared  from  recent 
flowers.  It  is  not  necessary  that  the  glycerin  should  be  perfectly  pure ;  but  it 
should  be  without  smell.    (Pharm.  Journ.  and  Trans.,  2d  ser.,  vii.  135.) 

The  idea  at  one  time  prevailed,  to  a  considerable  extent,  that  Waters  kept 
better  distilled  from  dried  herbs  than  from  fresh ;  and  the  opinion  was  true  in 
regard  to  those  prepared  with  the  defective  alembics  of  former  times,  and  by  a 
naked  fire  ;  but  experiment  has  sufficiently  established  the  fact,  that,  with  a  suit- 
able apparatus,  and  a  regulated  heat,  the  fresh  herbs  yield  products  which,  while 
they  have  a  more  agreeable  odour  of  the  plant,  keep  quite  as  well  as  those  from 
dried  herbs.  {Journ.  de  Pharm.,  Mai,  1861,  p.  359.) 

It  is  necessary  to  observe  certain  practical  rules  in  conducting  the  process  of 
distillation.  When  the  substance  employed  is  dry,  hard,  and  fibrous,  it  should 
be  mechanically  divided,  and  macerated  in  water  for  a  short  time  previously  to 
the  operation.  The  quantity  of  materials  should  not  bear  too  large  a  proportion 
to  the  capacity  of  the  alembic,  as  the  water  might  otherwise  boil  over  into  the 
receiver.  The  water  should  be  brought  quickly  to  the  state  of  ebullition,  and 
continued  in  that  state  till  the  end  of  the  process.  Care  should  be  taken  to 
leave  sufficient  water  undistilled  to  cover  the  whole  of  the  vegetable  matter;  lest 
a  portion  of  the  latter,  coming  in  contact  with  the  sides  of  the  vessel,  might  be 
decomposed  by  the  heat,  and  yield  empyreumatic  products.  Besides,  when  the 
operation  is  ui'ged  too  vigorously, or  carried  too  far,  a  slimy  matter  is  apt  to  form, 
which  adheres  to  the  sides  of  the  alembic  above  the  water,  and  is  thus  exposed 
to  igneous  decomposition.  To  obviate  these  disadvantages,  the  heat  may  be 
applied  by  means  of  an  oil-bath,  regulated  by  a  thermometer,  or  of  a  bath  of 
solution  of  chloride  of  calcium,  by  which  any  temperature  may  be  obtained  be- 
tween 212°  and  270°,  according  to  the  strength  of  the  solution;  or,  when  the 
process  is  conducted  upon  a  large  scale,  by  means  of  steam  introduced  under 
pressure  into  a  space  around  the  still.  A  convenient  mode  of  applying  heat  by 
steam,  is  by  means  of  a  coil  of  leaden  tube  placed  in  the  bottom  of  the  still, 
having  one  end  connected  with  a  boiler,  and  the  other  passing  out  beneath  or 
at  the  side,  and  furnished  with  a  stop-cock,  by  which  the  pressure  may  be  in- 
creased, or  the  condensed  water  drawn  off"  at  will.  If  any  volatile  oil  float  upon 
the  surface  of  the  Distilled  Water,  it  may  be  separated.* 

From  a  series  of  experiments  made  in  Paris  in  reference  to  the  best  mode  of 
appljnng  heat,  it  was  concluded  that,  as  regards  the  great  majority  of  aromatics, 
the  direct  application  of  steam  was  preferable,  because  the  Distilled  Waters  pre- 
pared by  means  of  it  have  a  freshness  of  aroma  that  is  wanting  in  the  others,  are 
always  free  from  the  odour  of  the  still,  are  much  more  limpid,  are  less  apt  to  de- 
posit mucilaginous  matter,  and  keep  better  ;  but  that  exceptions  to  the  general 
rule  are  afforded  by  bitter  almonds,  cherry -laurel  leaves,  mustard,  and  horserad- 
ish, in  all  of  which  the  oil  does  not  pre-exist  in  the  plant,  but  is  formed  upon  con- 
tact with  water;  by  woods,  barks,  and  roots,  the  tissue  of  which  cannot  be  suffi- 
ciently penetrated  by  steam ;  and  by  roses.  {Journ.  de  Pharm.,  l^ai,1861,  p.  364.) 
Later  experiments  have  led  to  the  conclusion  that  even  these  substances  are  most 
advantageously  treated  by  distillation  with  steam ;  and  that,  in  fact,  there  is  no 
exception  to  the  general  rule.  All  inconvenience  and  danger  in  this  process  are 

*  This  direction  is  generally  given  ;  but,  in  a  communication  to  the  Pharmaceutical 
Society  of  England,  Mr.  Haselden  recommends  the  excess  of  oil  to  be  well  shaken  with 
the  water,  and  the  whole  to  be  transferred  to  the  stock  vessel,  where  it  may  be  allowed 
to  rest,  and  the  oil  to  separate.  He  thinks  the  water  keeps  better  when  thus  treated  ;  and 
the  full  strength  is  always  ensured.  The  stock  vessel  he  prefers  made  of  stoneware,  and 
tarnished  with  a  tap  placed  two  inches  from  the  bottom,  whereby  the  water  may  be 
drawn  off  clear  when  wanted  for  the  ordinary  shop  bottles  ;  the  oil  either  rising  to  the  top, 
or  sinking  to  the  bottom  of  the  vessel,  according  to  its  specific  gravity.  {Pharm.  Journ., 
xvi.  14,  15.) — Note  to  the  eleventh  edition. 
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,voi(led  by  care  to  have  tul)eB  of  largo  diameter  for  the  supply  of  the  steam, 
which  should  l>e  received  into  a  free  space  rcHcrved,  at  the  bottom  of  the  alem- 
.^^ic,  by  means  of  a  diaphragm  pii?rced  with  holes.  To  prevent  the  loss  of  vapour, 
^^Kig  Hudicient  to  lute  the  apparatus  by  strips  of  linen  or  muslin  covered  with  glue 
^^Hr  dextrin  paste,  making  two  or  three  turns  around  the  alembic.  (Ibid.,  Juiu, 
^^■664,  p.  520.)* 

^^B  But,  however  carefully  the  process  may  be  conducted.the  Distilled  Waters  pre- 
^^Hared  fn)m  plants  always  have  at  first  an  unpleasant  smoky  odour.  They  may 
^^^fc  freed  from  this  by  exposure  for  a  short  time  to  the  air,  before  being  enclosed 
^|p  well-stopped  bottles,  in  which  they  should  be  preserved.    When  long  kept, 
they  are  apt  to  form  a  viscid  ropy  matter,  and  to  become  sour.  This  result  has 
l)een  ascribed  to  other  principles,  which  rise  with  the  oil  in  distillation,  and  pro- 
mote its  decomposition.   To  prevent  this  decomposition,  the  Edinburgh  College 
ordered  rectified  spirit  to  be  added  to  the  water  employed  in  the  process  of  dis- 
tillation. But  this  addition  is  inadequate  to  the  intended  object,  and  is  in  fact 
injurious,  as  the  alcohol  by  long  exposure  to  the  air  appears  to  undergo  the 
acetous  fermentation.    The  London  College,  which  had  previously  directed  a 
spirituous  addition,  abandoned  it  in  the  last  edition  of  their  Pharmacopoeia; 
and  it  is  not  directed  in  any  of  the  present  U.  S.  or  British  formulas  in  which 
distillation  is  performed.   A  better  plan  is  to  redistil  the  Waters.    When  thus 
purified,  it  is  said  that  they  may  be  kept  for  several  years  unchanged. 

Kobiquet  considers  the  nmcosity  which  forms  in  Distilled  Waters  as  the  result 
of  a  vegetative  process,  to  which  the  presence  of  air  is  essential.  He  has  found 
that,  so  long  as  the  water  is  covered  with  a  layer  of  essential  oil,  it  undergoes- 
no  change;  but  that  the  oil  is  gradually  altered  by  exposure  to  the  air,  and,  as 
soon  as  it  disappears,  the  water  begins  to  be  decomposed.  He  states  that  cam- 
phor exercises  the  same  preservative  influence  over  the  Distilled  Waters  by  re- 
sisting the  vegetation,  and  that  those  in  which  the  odour  of  camphor  is  devel- 
oped keep  better  on  that  account.  Finally,  he  has  observed  that  the  more  Dis- 
tilled Water  is  charged  with  volatile  oil,  the  more  abundant  is  the  mucosity  when 

*  Distillation  by  steam  having  been  demonstrated,  in  France,  to  be  the  best  method  of 
preparing  the  Distilled  Waters  in  all  instances,  we  present,  in  the  margin,  the  figure  of  a 
vertical  section  of  Soubeiran's  apparatus  for  this  purpose,  somewhat  modified.  A  cylin- 
drical tinned  copper  or  iron  boiler  (A),  three 
and  a  half  feet  high  and  two  in  diameter,  is 
surmounted  by  an  expanded  head  or  capital 
(B)  which  is  furnished  with  an  inner  ledge, 
forming  a  kind  of  gutter,  intended  to  receive 
the  liquid  condensed  on  the  inner  surface  of 
the  capital,and  opening  into  the  exit  tube  (c). 
Across  the  boiler,  about  six  inches  from  the 
bottom,  is  placed  a  horizontal  septum  or  dia- 
phragm, pierced  with  numerous  small  holes. 
Through  the  side  of  the  boiler,  near  the  top, 
a  steam  pipe  (a  d),  provided  with  a  stop-cock 
(a),  enters,  and,  turning  immediately  down- 
wards, runs  along  the  side  of  the  boiler  to 
the  bottom,  where  it  makes  a  horizontal 
bend,  and,  extending  to  the  middle  of  the 
base,  turns  upwards,  and  opening  by  a  per- 
forated expansion,  Mke  the  end  of  the  spout 
of  a  watering  pot,  terminates  a  little  beneath 
the  centre  of  the  diaphragm.  The  material 
to  be  distilled,  having  been  previously  properly  comminuted,  and  macerated  when  neces- 
sary, is  introduced  into  the  boiler,  and  rests  on  the  diaphragm.  The  capital,  having  then 
been  applied,  and  secured  by  a  luting  of  linen  bands  coated  with  dextrin  paste,  steam  from 
any  convenientgenerator  is  admitted  through  the  tube  at  its  upper  extremity,  and  passing 
down,  escapes  through  the  expanded  termination  {b)  beneath  the  diaphragm,  through  the 
small  openings  of  which  it  passes,  and  thus  penetrates  equably  all  parts  of  the  material. 
Loaded  with  the  volatile  matters,  it  then  rises  into  the  capital,  where  a  portion  being  con- 
densed falls  into  the  gutter,  and  the  remainder  passes  out,  with  the  liquid  condensed  in  the 
capital,  through  the  exit  pipe  (/),  whence  it  enters  into  a  worm  or  otner  suitable  condens- 
ing apparatus.  {Note  to  the  twelfth  edition.) 
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it  has  begun  to  form.  Robiquet  unites  with  Henry  and  Guibourt,  and  with  Virey, 
in  reeomniending  that  all  these  Waters,  when  intended  to  be  kept  for  a  consider- 
able time,  should  be  introduced,  immediately  after  distillation,  into  bottles  of  a 
size  proportionate  to  the  probable  consumption  of  the  water  when  brought  into 
use ;  and  that  the  bottles  should  be  quite  filled,  and  then  sealed  or  otherwise 
well  stopped,  so  as  entirely  to  exclude  the  air.  It  is  best  that  they  should  be 
small,  and  be  closed  with  well-fitting  glass  stoppers.  Thus  treated,  the  Waters 
may  be  preserved  without  change  for  many  years.  (Journ.  de  Pharm.,  xxi.  402.) 
If  this  plan  be  not  put  into  operation  immediately,  the  Water  should,  after  intro- 
duction into  the  bottle,  be  heated  to  about  212^^  by  placing  the  bottle  in  boiling 
water,  and,  when  it  begins  to  run  over,  should  be  carefully  enclosed.* 

Another  mode  of  preparing  the  Distilled  W^aters  is  to  substitute  the  volatile 
oil,  previously  separated  from  the  plant,  for  the  plant  itself  in  the  process.  This 
mode  is  directed  in  the  British  Pharmacopoeia,  in  several  instances.  It  is  said 
to  afford  a  more  permanent  product  than  the  preceding;  but  does  not  always 
preserve  the  flavour  of  the  plant. 

In  relation  to  most  of  the  aromatics,  the  U.  S.  Pharmacopoeia  discards  alto- 
gether the  process  by  distillation,  and  directs  that  water  should  be  impregnated 
with  the  volatile  oil  by  trituration  with  carbonate  of  magnesia,  and  subsequently 
filtered.  This  is  by  far  the  most  simple  and  easy  process.  The  resulting  solution 
is  pure  and  permanent,  and  is  perfectly  transparent,  the  cai-bonate  of  magnesia 
being  separated  by  the  filtration.  Carbonate  of  magnesia  is  preferable  to  the 
pure  earth;  as  the  latter  sometimes  gives  a  brownish  colour  to  the  liquid,  and 
requires  to  be  used  in  largerproportion.  But  both  these  substances  are  dissolved 
in  minute  quantities,  and  are  apt  to  occasion  a  slight  flocculent  precipitate. 
They  may  also  possibly  prove  injurious  by  decomposing  certain  substances  given 
in  very  small  doses,  as  sulphate  of  morphia,  bichloride  of  mercury,  and  nitrate 
of  silver.  The  object  of  the  magnesia  or  its  carbonate  is  simply  to  enable  the 
oil  to  be  brought  to  a  state  of  minute  division,  and  thus  presented  with  a  larger 
surface  to  the  action  of  the  solvent.  According  to  Mr.  Robert  Warington,  this 
object  may  be  better  accomplished  by  porcelain  clay,  finely  powdered  glass,  or 
pumice  stone,  which  are  wholly  insoluble  (Chem.  Gaz.,  March,  1845,  p.  113); 
and  the  London  College  employed  finely  powdered  silica  for  the  purpose.  Chalk 
and  sugar  answer  the  same  end  ;  but  the  latter,  by  being  dissolved  with  the  oil, 
renders  the  preparation  impure.  The  Dublin  College  prepared  its  Waters  by- 
agitating  an  alcoholic  solution  of  the  oil  with  distilled  water,  and  filtering. 
They  consequently  contained  alcohol,  and  were  liable  to  the  objection,  already 
mentioned,  against  the  medicated  waters  thus  impregnated.  They  were  besides 
feeble  in  the  properties  of  their  respective  oils.  In  the  preparation  of  the  aro- 
matic waters  by  these  processes,  it  is  very  important  that  the  water  should  be 
pure.  The  presence  of  a  sulphate  causes  a  decomposition  of  the  oil,  resulting 
in  the  production  of  sulphuretted  hydrogen  and  a  carbonate  ;  and  the  aromatic 
properties  are  quite  lost.  (See^w.  Journ.  of  Pharm.,  xix.  303.)  Hence  the 
propriety  of  the  officinal  direction  to  eiuploy  distilled  water,  f 

*  It  is  of  some  importance  to  know  the  proportion  which  the  aromatic  submitted  to 
distillation  ought  to  bear  to  the  amount  of  distilled  water  obtained.  The  following  state- 
ment upon  this  point,  based  upon  experiments,  is  contained  in  the  Journal  de  Pharmacie 
(Mai,  1861,  p.  367).  Fresh  aromatic  plants  requiring  one  part  of  Jhe  plant  for  one  of 
product;  wormwood,  black  cherry,  scurvy-grass,  hyssop,  cherry-laurel,  lavender,  balm, 
mint,  peach-leaves,  roses,  and  sage; — fresh  and  dry  aromatics  requiring  one  part  of  the 
plant  to  two  of  product;  bitter  almonds,  orange-flowers,  melilot,  horseradish,  elder,  and 
tansy; — dry  and  very  aromatic  plants  requiring  one  part  to  four  of  product;  angelica, 
green  anise,  juniper  berries,  chamomile,  canella,  cascaiilla,  fennel,  sassafras,  linden  flow- 
ers, and  valerian.  [Note  to  the  twelfth  edition.) 

•}•  Mr.  Haselden  prefers  the  process  of  distillation  from  the  aromatic  itself  in  the  in- 
stances of  dill,  caraway,  fennel,  cinnamon,  and  pimento,  which  are  not  apt  to  afl"ord  to 
the  distilled  water  such  matter  as  may  cause  it  to  become  sour';  but  he  thinks  that  pep- 
permint, spearmint,  and  pennyroyal  waters  may  be  advantageously  prepared  by  tritura- 
tion. He  advises,  however,  that  these  waters  should  not  be  filtered,  but  prepared  in  quan- 
tity, allowed  to  settle,  and  drawn  off"  as  wanted.  {Pharm.  Journ. ^  xvi.  14,  15.) — Note  to 
the  eleventh  edition. 


1 

r 


PART  II.  Aqua:.  1088 

The  Distilled  Waters  are  liable  to  contain  various  metallic  impurities,  derived 
from  the  vessels  in  which  they  are  prepared  or  preserved.  The  metallic  suits 
whicii  have  been  found  in  them  are  those  of  ii(jn,  zinc,  copper,  and  lead.  With 
ferrocyanide  of  potassium  iron  will  ^'ivu  a  blue  colour,  zinc  and  lead  white 
prL'cii)itates,  and  copjjcr  a  rose-colour  followed  by  chestnut-brown.  Sulphuret 
of  sodium  causes  with  the  salts  of  iron,  copper,  and  lead,  a  brown  discolora- 
tion more  or  less  deep,  followed  by  precipitates  varyinj^  from  brown  to  black; 
with  those  of  zinc,  a  white  preL'ipitate.  The  Distilled  Waters  may  l)e  freed  from 
these  impurities  by  animal  charcoal,  previously  well  purified.  The  charcoal 
should  be  strong'Iy  shaken,  eight  or  ten  times  in  the  course  of  a  day,  with  the 
jjupure  Water,  which  should  then  be  allowed  to  rest,  and  the  next  day  be  fil- 
tered. Five  grains  of  the  charcoal  will  be  sufficient  for  a  gallon  of  the  Distilled 
Water.  (Journ.  de  Pharm.,  Nov.  18G2,  p.  41G.)  The  volatile  oils  may  be  recov- 
>€red  from  the  Waters  containing  them,  or  at  least  may  be  transferred  to  a  spirit- 
uous menstruum,  l)y  mixing  olive  oil  with  the  water,  adding  a  little  solution  of 
potassa  so  as  to  form  a  soap,  and  a  consequent  emulsion  with  the  liquid,  and 
then  neutralizing  by  an  acid.  The  fixed  oil  will  ri.se  to  the  surface,  bringing 
the  volatile  oil  along  with  it.  The  latter  may  then  be  separated  from  the  former 
by  agitation  with  alcohol.  (T.  B.  Groves,  Fhann.  Journ  ,  Feb.  1864.)       W, 

AQUA  ACIDI  CARBONICI.  U.S.  Carbonic  Acid  Water.  Artificial 
Seltzer  Water. 

"By  means  of  a  proper  apparatus,  impregnate  Water,  contained  in  a  suitable 
receiver,  with  a  quantity  of  carbonic  acid,  equal  to  five  times  the  bulk  of  the 
Water.  Carbonic  acid  may  be  obtained  from  Bicarbonate  of  Soda  or  from  Mar-. 
ble  by  means  of  dilute  sulphuric  acid."  U.  S. 

This  preparation,  which  is  peculiar  to  the  United  States  Pharmacopoeia,  con- 
sists of  water  highly  charged  with  carbonic  acid.  Water  is  found  to  take  up  its 
volume  of  this  acid  under  the  pressure  of  the  atmosphere ;  and  Dr.  Henry  ascer- 
tained that  precisely  the  same  volume  of  the  compres.sed  gas  is  absorbed  under 
a  higher  pressure.  From  this  law,  the  bulk  taken  up  is  constant,  the  quantity 
being  different  in  proportion  as  there  is  more  or  less  driven  into  a  given  space. 
As  the  space  occupied  by  a  gas  is  inversely  as  the  compressing  force,  it  follows 
that  the  quantity  of  the  acid  forced  into  the  water  will  be  directly  as  the  pres- 
sure. A  double  pressure  will  force  a  double  quantity  into  a  given  space,  and, 
therefore,  cause  a  double  quantity  to  be  absorbed;  a  treble  pressure  will  drive 
a  treble  quantity  into  the  same  space,  and  cause  its  absorption ;  and  so  on  for 
higher  pressures,  the  bulk  of  the  compressed  gas  absorbed  always  remaining  the 
same.  From  the  principles  above  laid  down  it  follows  that,  to  saturate  water 
with  five  times  its  volume  of  carbonic  acid,  as  directed  in  the  formula,  it  must 
be  subjected  to  a  pressure  of  five  atmospheres. 

M.  Ozouf,  of  Paris,  has  put  in  operation  a  new  mode  of  preparing  carbonic 
acid,  on  the  large  scale,  for  the  manufacture  of  artificial  mineral  waters.  It 
consists  in  the  passage  of  carbonic  acid  from  the  vigorous  combustion  of  coke, 
refrigerated  and  washed,  through  a  solution  of  carbonate  of  soda,  and  heating 
the  solution  of  bicarbonate  of  soda  thus  formed  so  as  to  drive  off  its  carbonic 
acid,  which  is  collected  for  use.  The  solution  of  the  carbonate  of  soda  thus 
produced,  after  refrigeration,  is  again  used  in  the  process,  and  thus  indefinitely. 
A  peculiar  arrangement  of  apparatus  is  employed  for  the  purpose,  which  is 
described  in  the  Journ.  de  Pharm.  et  de  Chim.  (Avril,  1868,  p.  265). 

Carbonic  acid  water  is  familiarly  called  in  this  country  "  mineral  water,"  and 
"soda  tvater;^^  the  latter  name,  originally  applied  to  the  preparation  when  it 
contained  a  small  portion  of  carbonate  of  soda,  being  from  habit  continued  since 
the  alkali  has  been  omitted.  As  it  is  largely  consumed  both  as  an  agreeable 
beverage  and  as  a  medicine,  we  give,  in  a  note  below,  a  sketch  of  an  approved 
apparatus  employed  in  this  city  for  its  preparation.* 

*  The  apparatus  referred  to  in  the  text  consists  of  a  strong  egg-shaped  copper  vessel, 
tinned  on  tne  inside,  about  eighteen  inches  long,  called  a  generator,  fixed  upright  in  a 
wooden  frame,  and  surmounted  by  another  upright  vessel  of  similar  shape,  about  nine 
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Carbonic  acid  water  is  dispensed  in  many  of  tlie  apothecary  shops  in  this 
country.  The  fountain  is  usually  placed  in  the  cellar,  and  the  tube  proceeding 
from  the  fountain  is  made  to  pass  through  the  floor  and  counter  of  the  shop,  and 
to  terminate  in  a  stop-cock,  by  means  of  which  the  carbonic  acid  water  may  be 
drawn  off  at  pleasure.  In  order  to  have  the  liquid  cool  in  summer,  the  tube  from 
the  cellar  generally  terminates  in  a  strong  metallic  vessel  of  convenient  shape, 
placed  under  the  counter  and  surrounded  with  ice,  and  from  this  vessel  a  sepa- 
rate tube  penetrating  the  counter  proceeds. 

Properties.  Carbonic  acid  water  is  a  sparkling  liquid,  possessing  an  agree- 
able, pungent,  acidulous  taste.  It  reddens  litmus  deeply  from  its  state  of  con- 
centration, and  is  precipitated  by  lime-water.  Being  impregnated  with  a  large 
quantity  of  the  acid  gas  under  the  influence  of  pressure,  it  eflervesces  strongly 
when  freed  from  restraint.  Hence,  to  pi'eserve  its  briskness,  it  should  be  kept 
in  strong  well-corked  bottles,  placed  inverted  in  a  cool  place.  Several  natural 
waters  are  of  a  similar  nature;  such  as  those  of  Seltzer,  Spa,  and  Pyrmont; 
but  the  artificial  water  has  the  advantage  of  a  stronger  impregnation  with  the 
acid  gas.  Carbonic  acid  water  should  be  made  with  every  precaution  to  avoid 
metallic  impurity.  Hence  the  necessity  of  having  the  fountain  well  tinned  on 
the  inner  surface.   Even  with  this  precaution,  a  slight  metallic  impregnation  is 

inches  long,  communicating  with  the  generator  by  a  short  neck,  and  intended  to  contain 
the  sulphuric  acid.  Connected  with  the  generator  by  a  copper  tube,  and  placed  by  its  side, 
is  a  strong  cylindrical  vessel  for  washing  the  gas,  about  fifteen  inches  long  and  three  and 
a  half  in  diameter,  two-thirds  filled  with  water,  and  to  near  the  bottom  of  which  the  con- 
necting tube  passes.  Severally  communicating  with  the  washing  vessel  are  a  mercurial 
gauge  to  indicate  the  pressure,  and  a  strong  vessel,  called  the  reservoir  or  fountain,  of 
about  the  capacity  of  eighteen  gallons,  three-fourths  tilled  with  water,  the  connection  of 
the  latter  being  by  a  lead  or  gutta-percha  tube,  commanded  by  a  stop-cock.  The  charge  of 
whiting  or  marble  dust,  say  eight  pounds,  and  the  requisite  water  are  added  through  an 
opening  in  the  generator,  in  front  of  the  sulphuric  acid  vessel,  and  closed  by  a  screw  stop- 
per. The  communication  between  the  acid  vessel  and  generator  is  commanded  by  a  verti- 
cal square  rod,  reaching  within  the  vessel  to  about  two-thirds  of  its  height,  and  termina- 
ting at  its  lower  end  in  a  screw.  This  rod,  when  unscrev,ed,opens  a  communication  between 
the  acid  vessel  and  the  generator.  The  requisite  sulphuric  acid  is  added  to  the  acid  vessel 
through  an  opening  at  its  top,  capable  of  being  closed  by  a  screw  stopper.  Through  the 
axis  of  this  stopper, and  revolving  within  it, but  without  having  any  vertical  motion,  passes 
the  key,  in  the  lower  end  of  which  there  is  a  square  hole  to  fit  on  the  square  rod.  When 
the  acid  vessel  is  to  be  closed,  the  screw  stopper,  with  its  key,  is  placed  over  the  opening, 
in  which  situation  the  lower  end  of  the  key  reaches  down  a  sufiicient  distance  to  embrace 
loosely  the  square  rod.  The  stopper  is  now  screwed  in,  and  the  key,  without  revolving 
with  the  stopper,  descends  so  as  duly  to  embrace  the  square  rod.  By  turning  the  handle 
of  the  key  in  the  proper  direction,  the  rod  is  partially  unscrewed,  the  passage  to  the  gene- 
rator opened,  and  the  acid  gradually  flows  in.  From  time  to  time,  when  the  acid  is  allowed 
to  enter  the  generator,  its  contents  are  briskly  mixed  by  means  of  an  agitator,  attached 
to  a  horizontal  axis,  passing  air-tight  through  the  short  diameter  of  the  generator,  and 
turned  by  a  crank.  The  stop-cock  between  the  washing  vessel  and  fountain  is  now  par- 
tially opened,  and  the  impregnation  of  the  water  with  the  gas  begins.  As  it  proceeds,  the 
sulphuric  acid  is  gradually  allowed  to  enter  the  generator  until  it  is  expended,  and  the 
stop-cock  is  from  time  to  time  turned,  until  it  is  entirely  opened.  Finally,  after  the  water 
is  fully  charged  with  gas,  and  the  whiting  wholly  decomposed,  the  fountain  is  detached, 
and  the  generator  freed  from  the  pulpy  sulphate  of  lime  by  the  assistance  of  water  and 
the  agitator,  and  its  contents  allowed  to  escape  through  an  opening  in  its  most  depending 
part.  In  the  apparatus  of  the  size  above  described,  a  single  fountain  only  is  charged  by 
one  operation,  and  the  carbonic  acid  water  formed  contains  between  nine  and  ten  times  its 
volume  of  the  gas.  In  this  mode  of  making  carbonic  acid  water,  it  is  perceived  that  the 
requisite  pressure  is  obtained  by  generating  the  carbonic  acid  in  a  confined  space. 

Numerous  other  forms  of  apparatus  have  been  invented  for  making  carbonic  acid  water. 
That  of  Bernhard  is  figured  in  the  Am.  Journ.  of  Pharmacy  for  J  an.  1856 ;  the  figure  being 
taken  from  Parrish's  Pharmacy.  In  this  apparatus,  the  generators  and  washing  vessels  are 
of  thickly  tinned  copper,  and  the  fountains,  of  cast  iron  lined  with  enamel.  These  foun- 
tains are  free  fromobjectionexceptfor  their  weight;  as  also  are  the  stoneware  fountains, 
strengthened  with  iron  bands,  which  are  used  in  Boston.  A  less  costly  apparatus  than  the 
above  is  Nichol's  patent  combination  fountain,  figured  in  the  samejournal  for  March,  1856. 
In  this,  bicarbonate  of  soda  is  used  instead  of  whiting,  and  the  salt  is  added  to  the  acid, 
instead  of  the  acid  to  the  salt.  For  an  account  of  the  small  apparatus  of  Mr.  K.  Knight, 
which  is  made  of  tin  and  silver  exclusively,  see  the  Pharm.  Journal  for  May,  1857. 
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jiot  always  avoided,  especially  in  the  winter  Beoson,  when  the  water  is  less  con- 
Mimed  U.S  a  drink,  and,  therefore,  allowed  to  remain  longer  in  the  tubes  and 
stop-coeks.  Glass  fountains  are  sometimes  used  with  advantaj^e  at  this  season ; 
and  a  patent  has  huen  taken  out  for  a  stoneware  fountain,  enclosed  in  tinned 
topper,  winch  is  said  to  answer  a  j?ood  purpose.  When  leaden  tubes  are  em- 
jdoyed  to  convey  the  water,  it  is  liable  to  be  contaminated  with  this  metal,  which 
renders  it  deleterious.  A  ease  of  colica  piclonum  was  treated  by  one  of  the 
authors,  arisinj?  from  the  daily  use  of  the  first  draught  of  carbonic  acid  water 
from  a  fountain  furnished  with  tubes  of  lead.  Tubes  of  pure  tin,  enclosed  ia 
lead  ones  to  give  them  strength,  are  free  from  objection. 

Cop[)er  fountains,  well  tinned,  are  liable  to  the  objections  that  the  tin  lining 
wears  away  by  use,  and  that  there  is  no  convenient  means  of  inspecting  their 
interior,  owing  to  the  solder  joint,  which  permanently  unites  the  two  sections  of 
the  fountain  To  remove  the  latter  objection, the  improvement  has  been  proposed 
by  Dr.  II.  0.  Doremus,  of  New  York,  to  have  the  two  sections  with  Hunges,  se- 
curely bolted  together,  with  intervening  gutta-percha  packing,  in  order  to  fur- 
nish facilities  for  examining  the  interior, to  determine  whether  re-tinning  is  neces- 
sary. Sometimes  drops  of  solder  and  chips  of  copper  are  carelessly  left  in  the 
fountain,  and  form  an  additional  source  of  danger.  There  can  be  no  doubt  that 
carbonic  acid  water  is  not  unfrequently  rendered  poisonous  by  metallic  impreg- 
nation. Dr.  Doremus  has  proved,  by  a  chemical  examination,  that  lead  and  cop- 
])er  are  sometimes  present.  (Am.Journ.  of  Pharni.,  Sept.  1854,  p.  422;  from 
tlie  Am  Med.  Monthly.)  Dr.  John  T.  Plummer,  of  Richmond,  Ind.,  has  found 
lead.  The  latter  metal  is  detected  by  sulphuretted  hydrogen,  which  gives  with 
it  a  black  precipitate,  and  copper  by  ferrocyanide  of  potassium,  which  causes 
a  brown  precipitate.  In  testing  for  copper,  a  few  drops  of  the  reagent  should 
be  added  to  a  glass  of  the  suspected  water,  placed  on  a  sheet  of  white  paper; 
when,  if  even  a  minute  proportion  of  copper  be  present,  a  brownish  discolora- 
tion will  be  seen,  upon  looking  down  through  the  liquid. 

Carbonic  acid,  formerly  called  fixed  air,  is  a  colourless  gas,  of  a  slightly  pun- 
gent odour  and  acid  taste.  It  reddens  litmus  feebly,  and  combines  with  salifiable 
bases,  forming  salts  called  carbonates,  from  which  it  is  expelled  by  all  the  strong 
acids.  It  extinguishes  flame,  and  is  quickly  fatal  to  animals  when  respired  All 
kinds  of  fermented  liquors  which  are  brisk  or  sparkling,  such  as  champagne, 
cider,  porter,  &c.,  owe  these  properties  to  its  presence.  Its  sp.  gr.  is  I  52.  In 
182.J  it  was  liquefied  by  Faraday  by  a  pressure  of  36  atmospheres,  and  in  1836 
solidified  by  Thilerier,  by  taking  advantage  of  the  cold  generated  by  the  sudden 
gasefaction  of  the  liquid  acid,  when  freed  from  pressure.  It  is  composed  of  one 
eq.  of  carbon  6,  and  two  of  oxygen  16  =  22  (CO,). 

Medical  Properties  and  Uses.  Carbonic  acid  water  is  diaphoretic,  diuretic, 
and  auli-emetic.  It  forms  a  grateful  drink  to  febrile  patients,  allaying  thirst, 
lessening  nausea  and  gastric  distress,  and  promoting  the  secretion  of  urine.  The 
quantity  taken  need  only  be  regulated  by  the  reasonable  wishes  of  the  patient. 
It  also  forms  a  very  convenient  vehicle  for  the  administration  of  magnesia,  the 
carbonated  alkalies,  sulphate  of  magnesia,  and  the  saline  cathartics  generally; 
rendering  these  medicines  less  unpleasant  to  the  palate,  and,  in  irritable  states 
of  the  stomach,  increasing  the  chances  of  their  being  retained.  When  used  for 
this  purpose,  six  or  eight  fluidounces  will  be  sufiBcient. 

Carbonic  acid  gas  was  observed  to  act  as  a  local  anaesthetic  in  ulcerated  can- 
cer, so  early  as  1194,  by  Dr.  John  Evart,  of  Bath.  In  1834  it  was  first  used  by 
Prof.  Mojon,  of  Geneva,  in  dysmenorrhoea,  and  with  the  most  soothing  effect. 
Since  then  it  has  been  employed  with  good  effect,  in  certain  painful  affections 
of  the  uterus,  by  Prof.  Simpson,  of  Edinburgh,  and  M.  FoUin,  of  Paris.  M. 
Folliu,  M.  Deraarquay,  and  M.  Monod  have  found  it  particularly  useful  in  re- 
lieving the  pain  in  cancer  of  the  uterus  and  vagina.  The  first  effect  of  the  gas  is 
a  sensation  of  pricking  and  heat.  Another  application  of  carbonic  acid  by  in- 
jection is  for  the  production  of  premature  labour.  For  this  purpose  it  has  been 
successfully  employed  by  Prof.  Scanzoni,  of  Wurzburg,  and  Prof.  Simpson,  of 
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Edinburgh.  According  to  Prof.  Simpson,  the  gas  is  most  conveniently  gene- 
rated by  mixing,  in  a  bottle,  six  drachms  of  crystallized  tartaric  acid  with  eight 
drachms  of  bicarbonate  of  soda,  dissolved  in  six  fluidounces  of  water.       B. 

AQUA  AMMOm^.  U.S.  Liquor  Ammonia,  ^r.,  U.S.  1850. 
Water  of  Ammonia.    Solution  of  Ammonia. 

"  Take  of  Muriate  of  Ammonia,  in  small  pieces,  Lime,  each,  twelve  troy- 
ounces  ;  Water  six  pints  ;  Distilled  Water  a  sufficient  quantity.  Pour  a  pint  of 
the  Water  upon  the  Lime,  in  a  convenient  vessel;  and,  after  it  has  slaked,  stir 
the  mixture  so  as  to  bring  it  to  the  consistence  of  a  smooth  paste.  Then  add  the 
remainder  of  the  Water,  and  mix  the  whole  thoroughly  together.  Decant  the 
milky  liquid  from  the  gritty  sediment  into  a  glass  retort,  of  the  capacity  of  six- 
teen pints,  and  add  the  Muriate  of  Ammonia.  Place  the  retort  on  a  sand-bath, 
and  adapt  to  it  a  receiver,  previously  connected  with  a  two-pint  bottle,  contain- 
ing a  pint  of  Distilled  Water,  by  means  of  a  glass  tube,  reaching  nearly  to*  the 
bottom  of  the  bottle.  Surround  the  bottle  with  ice-cold  water  ;  and  apply  heat, 
gradually  increased,  until  ammonia  ceases  to  come  over.  Remove  the  liquid 
from  the  bottle,  and  add  to  it  sufficient  Distilled  Water  to  raise  its  specific  gra- 
vity to  0900.    Lastly,  keep  the  liquid  in  small  bottles,  well  stopped."  JJ.  S. 

"Take  of  Strong  Solution  of  Ammonia  one  pint  [Liiperial  measure];  Dis- 
tilled Water  two  pints  [Lup.  meas.].  Mix,  and  preserve  in  a  stoppered  bottle. 
Sp.  gr.  0  959."  Br. 

The  title  of  this  preparation  was  changed,  at  the  late  revision  of  the  U.  S. 
Pharmacopoeia,  from  Liquor  Ammoniae  to  Aqua  Ammonias,  that  it  might  con- 
form in  name  as  well  as  character  with  the  Waters,  among  which  all  the  officinal 
preparations  consisting  of  aqueous  solutions  of  gaseous  bodies  are  included. 

The  object  of  the  above  processes  is  to  obtain  a  weak  aqueous  solution  of  the 
alkaline  gas  ammonia.  Li  the  U.  S.  process,  the  muriate  of  ammonia  is  decom- 
posed by  the  superior  affinity  of  the  lime  for  its  acid,  ammonia  is  disengaged, 
and  the  lime,  combining  with  the  acid,  forms  chloride  of  calcium  and  water.  The 
process  differs  from  that  of  1850  in  introducing  the  materials  into  the  retort  with 
a  large  quantity  of  water,  instead  of  in  the  dry  state.  In  both  cases  the  gas  is 
driven  over  by  heat,  but  in  the  moist  plan  is  accompanied  with  more  watery 
vapour  than  in  the  dry.  If  the  object  were  to  obtain  the  water  of  ammonia  in 
the  highest  possible  state  of  concentration,  there  might  be  some  advantage  in 
the  dry  method;  but,  as  a  weak  solution  is  contemplated,  the  wet  method  is 
equally  efficient,  while  in  all  respects  more  convenient,  and  productive  of  better 
results  ;  for,  according  to  Dr.  Squibb,  the  water  of  ammonia  nfade  by  the  foi-mer 
officinal  process  has  invariably  an  erapyreumatic  odour,  from  which  that  made 
by  the  present  process  is  free.  (Proceed,  of  the  Am.  Pharm.  Assoc,  1858,  p. 
407)  The  receiver  is  intended  to  retain  any  water  holding  in  solution  unde- 
composed  muriate,  or  the  oily  matter  sometimes  contained  in  the  salt,  as  well 
as  other  impurities,  which  may  be  driven  over  by  the  heat  while  the  pure  gas 
passes  forward  into  the  bottle  containing  the  distilled  water,  which  should  not 
fill  it,  on  account  of  the  increase  in  the  bulk  of  the  water  during  the  absorption 
of  the  gas.  The  tube  should  extend  to  near  the  bottom  of  the  bottle,  and  pass 
through  a  cork,  loosely  fitting  its  mouth.  To  prevent  the  regurgitation  of  the 
water  from  the  bottle  into  the  intermediate  vessel,  the  latter  should  be  fur- 
nished with  a  Welter's  safety  tube.  Large  bottles  are  improper  for  keeping 
the  water  of  ammonia;  as,  when  they  are  partially  empty,  the  atmospheric 
air  within  them  may  furnish  a  little  carbonic  acid  to  the  ammonia. 

In  preparing  solution  of  ammonia,  equal  weights  of  muriate  of  ammonia  and 
lime  are  used  for  generating  the  gaseous  ammonia.  This  proportion  gives  a 
great  excess  of  lime,  compared  with  the  quantity  required  if  determined  by  the 
equivalents ;  but  in  practice  it  is  found  advantageous  to  have  an  excess,  as  well 
to  ensure  the  full  decomposition  of  the  muriate  of  ammonia,  as  to  make  up  for 
accidental  impurities  in  the  lime. 

The  British  Pharmacopoeia  gives  directions  for  diluting  Liquor  Ammoniae 
Fortior,  so  as  to  reduce  it  to  the  strength  oi  Liquor  Ammoniae.    This  is  effected 
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by  tnixinp:  one  measure  of  thoir  stronger  preparation  with  two  nneasures  of  dis- 
tilled water. 

ProperiU'it.  The  properties  of  Liquor  Ammonise  Fortior  have  already  been 
ffiveii.  (Seo/)aj7«  106.)  Tliose  of  the  officinal  solution  of  ammonia,  descrilKMl  in 
this  phifo,  are  the  same  in  kind,  but  weaker  in  dej^ree.  It  should  be  quite  free 
from  empyreuma.  Its  sp.  gr.  in  the  U.S.  I'hnnnacopoeia  is  said  to  be  0!>60; 
in  the  Jirilish,  0-959.  When  of  the  den.sity  0'9(J0,  100  f^rains  of  it  saturate  30 
grains  of  officinal  sulphuric  acid,  and  contain  nearly  10  jfrains  of  ammonia.  Of 
th(!  Hritish  i)rcpnrati()n,  "85  grains  by  weigh*  require  for  neutralisation  500 
gruin-nuMisures  of  the  coluincfric  solution  of  oxalic  acrid,  corresponding  to  10 
JUT  cent,  by  weight  of  ammonia,  NH,.  One  fluidraehm  contains  52  grains  of 
ammonia."  Br.  it  is  incompatible  with  acids,  and  with  acidulous  and  many 
earthy  and  metallic  salts;  but  it  does  not  decompose  the  salts  of  lime,  baryta, 
or  j^trontia,  and  only  partially  decomposes  those  of  magnesia.  If  precipitated 
by  lime-water,  the  ammonia  is  partly  carbonated.  When  saturated  with  nitric 
acid,  it  should  give  no  precipitate  with  carbonate  of  ammonia,  nitrate  of  sil- 
ver, or  chloride  of  barium.  A  precipitate  with  the  first  indicates  earthy  mat- 
ter;  with  the  second,  muriatic  acid  or  a  chloride;  with  the  third,  sulphuric 
^acid  or  a  sulphate.  Commercial  solution  of  ammonia  sometimes  contains  ^)//r- 
ol,  naphthalin,  and  other  soluble  impurities.  These  may  be  detected  by  the 
Solution  being  reddened  by  nitric  acid,  and,  after  having  been  supersaturated 
Avith  muriatic  acid,  by  its  tinging  a  slip  of  fir  wood  of  a  rich  purple  colour, 
characteristic  of  pyrrol.  (Maclagan.)  The  source  of  these  impurities  is  coal-gas 
liquor,  from  which  the  ammoniacal  compounds  are  largely  obtained. 

Composition.  Water  is  capable  of  absorbing  670  times  its  volume  of  ammo- 
niacal gas  at  50°,  and  increases  in  bulk  about  two-thirds.  But  the  officinal  solu- 
tion of  ammonia  is  by  no  means  a  saturated  one.  Thus,  the  ammonia  contained 
in  the  U.  S.  preparation  is  about  10  per  cent.  The  following  table  gives  the  per- 
centage of  ummoniacal  gas  in  aqueous  solutions  of  different  densities. 


Sp"cific 

Ammonia 

Specific 

Ammonia 

Specific 

Ammonia 

Gravity. 

per  cent. 

Gravity. 

per  cent. 

Gravity. 

percent. 

0-87.50 

32-50 

0-9326 

17-52 

0-9545 

11-56 

0-8875 

29-25 

0-9385 

15-88 

0-9573 

10-82 

0-9000 

26-00 

0-9435 

14-53 

0-9597 

10-17 

0-9054 

25-37 

0-9476 

13-46 

0-9619 

9-60 

0-9106 

22  07 

0-9513 

12-40 

0-9692 

9-50 

0-9255 

19-54 

Medical  Properties  and  Uses.  Water  of  ammonia  is  stimulant,  sudorific, 
antacid,  and  rubefacient.  It  stimulates  more  particularly  the  heart  and  arteries, 
without  unduly  exciting  the  brain.  As  a  stimulant  it  is  occasionally  employed 
in  paralysis,  hysteria,  syncope,  asphyxia,  and  similar  affections.  In  the  same 
complaints  it  is  often  applied  to  the  nostrils  with  advantage ;  but,  in  cases  of 
insensibility,  care  must  be  taken  not  to  carry  the  application  too  far,  for  fear  of 
inducing  dangerous  and  even  fatal  bronchitis.  As  an  antacid,  it  is  one  of  the* 
best  remedies  in  Heartburn,  and  for  the  relief  of  sick  headache  when  dependent 
on  gastric  acidity.  In  these  cases  it  acts  usefully  also  by  stimulating  the  stomach. 
In  the  bites  of  poisonous  serpents,  it  has  long  been  deemed  a  powerful  antidote. 
A  case,  caused  by  the  bite  of  a  cobra  de  capello,  was  successfully  treated  by  Dr. 
W.  Chalmers,  formerly  of  Bengal,  in  which  solution  of  ammonia  was  chiefly 
relied  on.  A  dose  of  this  solution,  given  in  drunkenness,  is  said  to  remove  the 
intoxication  in  a  short  time.  A  case  of  traumatic  tetanus,  in  the  care  of  Dr. 
Charbonnier,  recovered  under  the  use  of  six  drops  of  water  of  ammonia  given 
every  half  hour.  {Lancet,  July,  1867,  p.  26.)  It  has  been  recommended  by 
Dr.  Guerard  as  an  application  to  burns,  attended  with  rubefaction  or  vesica- 
tion, in  order  to  relieve  the  pain  and  hasten  the  cure.  (Joiirn.  de  Pharm.,  Jan. 
1849.)  As  a  rubefacient  it  is  employed  united  with  oils  in  the  form  of  volatile 
liniment.  (See  Linimentum  Ammonise.)  The  dose  is  from  ten  to  thirty  drops, 
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largely  diluted  with  water  to  prevent  its  caustic  effect  on  the  mouth  and  throat. 
When  swallowed  in  an  overdose,  its  effects  are  those  of  a  corrosive  poison.  A 
case  is  recorded  in  the  Journal  de  Pharniacie  {A.\'t\\,  1862,  p.  324),  in  which 
about  three  fluidounces  were  swallowed,  with  a  fatal  result  in  eight  days,  after 
great  suffering,  and  various  local  and  systemic  disorder.  Dissection  exhibited 
signs  of  inflammation  and  corrosion  of  the  oesophagus  and  stomach,  with  great 
enlargement  and  softening  of  the  mesenteric  glands  and  kidneys.  The  best 
antidotes  are  vinegar  and  lemon  juice,  which  act  by  neutralizing  the  ammonia, 
and  must  be  promptly  applied  to  be  useful.  The  consecutive  inflammation 
must  be  treated  on  general  principles. 

Pharm.  Uses.  To  prepare  Aconitia,  Br.;  Antimonii  Oxidum,  U.  S.;  Beberiae 
Sulphas,  Br.;  Bismuthi  Subcarbonas,  U.  S.;  Bismuthi  Subnitras,  U.S.;  Calcis 
Phosphas,  i?r.;  Calcis  Phosphas  Prsecipitata,  f7.  6'.;  Digitalinum,  i^r.;  Ferri 
et  Quiniai  Citras  ;  Ferri  Oxidum  Hydratum,  U.  S.;  Ferri  Pyrophosphas,  U.  S.; 
Liquor  Bismuthi  et  Amnioniae  Citratis,  Br.;  Liquor  Ferri  Citratis,  U.  S.;  Mor- 
phia, U.S.;  Morphias  Acetas, /?/'.,•  Morphias  Hydrochloras,  i^r./  Quiniae  Vale- 
rianas,  U.S.;  Santoninum,  i/r.;  Strychnia;  Veratria. 

Off.  Prep.  Ammonias  Benzoas,5r.;  Ferri  et  Ammonias  Citras;  Hydrargyrum 
Ammoniatum  ;  Linimentum  Ammonias;  Linimentum  Ilydrargyri,  i^r.     B. 

AQUA  AMYGDALAE  AMAR^.  U.  S.   Bitter  Almoml  Water. 

"Take  of  Oil  of  Bitter  Almonds  sixteen  minims;  Carbonate  of  Magnesia 
sixty  grains ;  Water  two  pints.  Rub  the  Oil,  first  with  the  Carbonate  of  Mag- 
nesia, then  with  the  Water,  gradually  added,  and  filter  through  paper."  U.  S. 

This  preparation  has  the  effects  of  hydrocyanic  acid  on  the  system,  and  may 
be  used  as  a  vehicle  of  other  medicines  in  nervous  coughs,  and  various  spasmodic 
affections.  It  is,  however,  liable  to  spontaneous  change,  and  is  consequently 
more  or  less  uncertain.  A  drop  of  sulphuric  acid  added  to  a  pint  of  it  will  con- 
tribute to  its  preservation ;  as  will  also  complete  exclusion  from  the  light  and  air. 
But  the  better  plan  is  to  prepare  it  in  small  quantities,  as  wanted  for  use.  The 
dose  of  it,  to  begin  with,  when  of  full  strength,  should  not  exceed  half  a  fluid- 
ounce.  Under  the  same  name,  a  preparation  has  been  much  used  on  the  conti- 
nent of  Europe,  prepared  by  distilling  bitter  almonds  with  water.  This  when 
fresh  is  much  stronger  than  the  preparation  of  the  U.  S.  Pharmacopoeia,  con- 
taining, according  to  an  analysis  of  Geiger,  in  1000  parts,  1  2  parts  of  anhydrous 
hydrocyanic  acid.  But,  in  consequence  either  of  circumstances  in  the  manner  of 
its  preparation,  or  of  changes  upon  being  kept,  it  is  of  variable  and  uncertain 
strength,  and  cannot  be  relied  on.  It  has  been  prescribed  with  fatal  effects; 
and  the  greatest  caution,  therefore,  should  be  observed  by  the  apothecary  not 
to  put  up  the  distilled  water  instead  of  the  officinal.*  W. 

*  In  an  experiment  performed  by  M.  Mayet,  one  kilogramme  (about  two  avoirdupois 
pounds)  of  bitter  almond  cake  from  which  the  fixed  oil  had  been  separated,  having  been 
tinely  powdered,  and  mixed  with  enough  water  to  form  a  thin  paste,  was  kept  for  a  day 
at  the  temperature  of  86°  P.,  and  then  submitted  to  distillation  by  means  of  steam,  with 
the  following  results.  The  products  of  distillation  were  collected  in  separate  portions  suc- 
cessively, each  of  500  grammes  (about  a  pint).  The  first  portion  was  milkj',  immediately 
after  distillation,  but  in  two  hours  became  clear,  without  the  separation  of  oil;  the  others 
were  limpid  from  the  beginning.  The  first  contained  0-250  per  cent,  of  hydrocyanic  acid, 
the  second  0-070  per  cent.,  the  third  0-030,  and  the  fourth  0-024  per  cent.  The  mean  of 
these  (0093)  exceeded  the  percentage  obtained  by  testing  a  mixture  of  the  four  in  equal 
parts,  which  was  only  0088,  owing  to  the  necessity,  in  each  examination,  of  slightly 
passing  the  point  of  saturation  before  catching  with  the  eye  the  blue  tint  that  indicates 
it.  M.  Mayet  thinks,  from  these  premises,  that  0-08  per  cent.,  or  80  milligrammes  for  100 
grammes,  would  be  the  proper  mean  to  establish  in  regulating  the  strength  of  the  bitter 
almond  water,  if  two  parts  of  product  are  to  be  obtained  from  one  of  the  dry  material 
employed.  He  would,  however,  prefer  stopping  the  process  when  one  part  and  a  half 
had  been  obtained,  in  which  case  a  0-110  per  cent,  product  might  be  procured,  and  it 
would  be  easy  to  fix  the  mean  at  0-100  per  cent.  M.  Mayet  also  satisfied  himself  that 
distillation  by  steam  is  decidedly  preferable  in  this  process  to  that  by  the  naked  fire,  pro- 
vided that  linen  coated  with  dextrin  be  employed  for  luting  the  apparatus,  instead  of 
common  paper  luting,  which  does  not  sufficiently  resist  steam.  [Journ.  de  P/tarm.,  Juillet, 
1861,  p.  13.) — Note  to  the  twelfth  edition. 
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AQUA  ANETIIT.  Br.   Dill  Water. 

"Take  of  Dill  Fruit,  bruised,  unn  pound  [avoirdupoifl] ;  Water  two  gallons 
[IiuimtIuI  MU'usuri!].   Distil  one  gulloii  [Iiii|>.  meas.]."  Br. 

Thitf  is  seldom  if  ever  used  iu  the  United  States.  W. 

AQUA  AUR ANTir  FLORUM.  U.  S.  Aqua  Aurantii  Floris.  Br. 

Orange  Flower  Water. 

"  Tukc  of  Oranjj^*'  Flowem  forty-eight  troyounces ;  Water  sixteen  ptntn.  Mix 
them,  and  distil  eight  pintH."  (J.  S. 

This  prcparrttion  is  considered  by  the  British  Pharmacopoeia  as  an  object 
of  importiilion.  Accordinj^  to  this  authority,  it  is  obtained  indiscriminately 
from  the  flowers  of  the  bitter  and  those  of  the  sweet  orange  tree ;  arid  the  same 
is  the  case  with  our  own  officinal  standard ;  though,  in  Italy  and  France,  where 
it  is  largely  made,  the  flowers  of  the  bitter  orange  arc  preferred,  as  yielding 
the  most  fragrant  product.  It  may  be  prepared  in  the  most  Southern  districts 
of  our  country  from  the  fresh  flowers;  and  these  might  be  brought  to  the 
North  for  the  same  purpose,  if  previously  incorporated  with  one-third  or  one- 
quarter  of  their  weight  of  common  salt.  The  proper  method  is  to  arrange  the 
flowers  and  salt  in  successive  layers  in  jars  of  stoneware  or  glass.  They  may 
also  be  preserved  by  means  of  glycerin.  (See  page  1029.)  Notwithstanding, 
however,  the  facility  of  preparing  this  Water  here,  it  is  generally  imported 
from  the  South  of  France,  whence  it  often  comes  in  cans  of  tinned  copper. 

Orange  flower  water  is  nearly  colourless,  though  usually  of  a  pale  yellowish 
tint.  From  being  kept  in  copper  bottles,  it  sometimes  contains  metallic  impurity, 
which  is  said  to  be  chiefly  carbonate  of  lead,  derived  from  the  lead  used  as  a 
solder  in  making  the  bottles.  The  means  of  detecting  metallic  impurity  arc 
mentioned  under  the  general  observations  on  distilled  waters,  pa7e  1033.  If  it 
contain  lead,  sulphuretted  hydrogen  will  produce  with  it  a  dark  precipitate. 
Much  colour,  off"ensive  odour,  or  mouldiness  indicates  impurity  derived  from 
the  flowers  in  distillation. 

A  distilled  water  of  the  leaves  is  also  prepared ;  and  sometimes  a  mixture 
of  the  leaves  and  flowers  is  employed.  But  this  is  a  fraud,  as  the  distilled  water 
of  the  leaves  never  has  the  sweet  perfume  of  that  of  the  flowers.  {Journ.  de 
Pharm.,  4e  ser.,  iii.  249.) 

Orange  flower  water  is  used  exclusively  on  account  of  its  agreeable  odour; 
though  it  may  possess  slight  powers  as  a  nervous  stimulant. 

Off.  Prep.  Syrupus  Aurantii  Florum,  U.  S.;  Syrupus  Aurantii  Floris,  Br. 

W. 

AQUA  CAMPHORS.  U.S.,  Br.   Camphor  Water. 

"Take  of  Camphor  one  hundred  and  twenty  grains;  Alcohol  forty  minims  ; 
Carbonate  of  Magnesia  half  a  troyounce ;  Distilled  Water  two  pints.  Hub  the 
Camphor,  first  with  the  Alcohol,  then  with  the  Carbonate  of  Magnesia,  and 
lastly  with  the  Water  gradually  added;  then  filter  through  paper."  U.  S. 

"Take  of  Camphor,  broken  into  pieces,  half  an  ounce  [avoirdupois]  ;  Dis- 
tilled Water  one  gallon  [Imperial  measure].  Enclose  the  camphor  in  a  muslin 
bag,  and  attach  this  to  one  end  of  a  glass  rod,  by  means  of  which  it  may  be 
kept  at  the  bottom  of  a  bottle  containing  the  Distilled  Water,  the  other  end  of 
the  rod  terminating  just  below  the  stopper  of  the  bottle.  Having  thus  put  the 
Camphor  into  the  Water,  close  the  mouth  of  the  bottle  for  at  least  two  days, 
and  then  pour  off  the  solution  when  it  is  required."  Br. 

In  these  processes  the  object  is  to  efl'ect  a  solution  of  the  camphor.  Water  is 
capable  of  dissolving  but  a  small  proportion  of  this  principle ;  but  the  quan- 
tity varies  with  the  method  employed.  The  present  British  process  is  still  more 
inefficient  than  the  old  formulas  of  the  difiFerent  Colleges  for  their  Mistura  Gam- 
phorae,  which  has  received  in  the  late  revision  a  much  more  appropriate  name. 
In  the  London  process  the  camphor  was  first  rubbed  with  a  little  spirit  to  pow- 
der it,  and  then  with  water;  in  the  Edinburgh,  sugar  and  almonds  were  used 
as  an  intermedium  by  which  the  water  might  be  induced  to  take  up  the  cam- 
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phor;  in  the  Dublin,  the  spirit  of  camphor  was  shaken  with  water.  All  of 
them  produced  very  weak  preparations.  In  the  present  Britisli  process  no 
trouble  is  taken  even  to  comminute  the  camphor,  or  to  shake  it  with  the  water, 
which  is  thus  allowed  to  take  up  what  it  may  be  disposed  to  do  by  contact 
with  the  camphor  contained  in  a  bag;  though  some  ingenuity  is  exhibited  in 
retaining  the  latter,  which  is  lighter  than  water,  beneath  the  surface  of  the 
liquid  by  means  of  a  glass  rod.  The  solution  thus  effected  must  be  extremely 
feeble,  containing  proljably  less  than  one  part  in  a  thousand,  which,  according 
to  Berzelius,  is  taken  up  by  water  when  triturated  with  camphor.  It  is  besides 
of  uncertain  strength,  varying  with  the  size  of  the  fragments  of  camphor.  Mr. 
J.  C.  Pooley  found  that  120  grains  of  camphor,  treated  according  to  the  offici- 
nal directions,  gave,  when  cut  into  4  pieces,  6  grains  to  half  a  gallon  of  water, 
but  in  20  pieces  gave  20  grains,  or  about  one  part  to  1750  of  water.  {Pharm. 
Journ.  and  Trans.,  2d  ser.,  vii.  162.)  Our  own  officinal  preparation,  when  pro- 
perly made,  contains  about  50  grains  to  the  pint,  or  more  than  3  grains  in  each 
fluidounce.  {Journ.  of  the  Phil.  Gol.ofPharm.,  iv.  13.)  This,  however,  is  de- 
nied by  Mr.  G.  F.  H.  Markoe,  who,  as  the  result  of  his  experiments,  gives  the 
proportion  of  camphor  in  the  U.  S.  preparation  as  only  2  grains  in  the  fluid- 
ounce.  {Am.  Journ.  of  Pharm,  March,  1866,  p.  168.)  Care  should  be  taken  to 
rub  all  the  water,  in  successive  portions,  with  the  mixture  of  camphor  and  car- 
bonate of  magnesia.  The  comparative  strength  of  the  U.  S,  preparation  is  at- 
tributable, at  least  in  part,  to  the  minute  division  effected  in  the  camphor  by 
trituration  with  the  carbonate  of  magnesia,  which  is  afterwards  separated  by 
filtration.  The  use  of  the  alcohol  is  simply  to  break  down  the  cohesion  of  the 
camphor,  and  enable  it  to  be  more  easily  pulverized.  This  process  is  much 
preferable  to  the  British,  as  it  affords  a  permanent  solution,  of  sufficient  strength 
to  be  employed  with  a  view  to  the  influence  of  the  camphor  on  the  system ; 
while  the  other  has  little  more  than  the  flavour  of  the  narcotic,  and  is  fit  only 
for  a  vehicle  of  other  medicines.  The  camphor  is  separated  by  a  solution  of 
pure  potassa,  and,  according  to  Dr.  Paris,  by  sulphate  of  magnesia  and  several 
other  salts.  Sir  J.  Murray  proposes  a  solution  of  camphor  and  bicarbonate  of 
magnesia,  which  contains  three  grains  of  the  former  and  six  grains  of  the  lat- 
ter in  each  fluidounce. 

Camphor  water  is  employed  chiefly  in  low  fevers  and  typhoid  diseases,  at- 
tended with  restlessness,  slight  delirium,  or  other  symptoms  of  nervous  de- 
rangement or  debility.  It  is  used  also  to  allay  uterine  after-pains.  It  has  this 
advantage  over  camphor  in  substance,  that  the  latter  is  with  difficulty  dissolved 
by  the  liquors  of  the  stomach ;  but  it  is  not  applicable  to  cases  where  veiy 
large  doses  of  the  medicine  are  required.  It  is  usually  given  in  the  dose  of  one 
or  two  tablespoonfuls  repeated  every  hour  or  two  hours.  W. 

AQUA  CARUI.  Br.   Caraway  Water. 

"Take  of  Caraway  Fruit,  bruised,  one  pound  [avoirdupois];  Water  two  gal- 
lons [Imperial  measure].  Distil  one  gallon  [Imp.  meas.]."  Br. 

Distilled  caraway  water  has  the  flavour  and  pungency  of  the  seeds,  but  is  sel 
dom  used  in  this  country.  The  preparation  employed  here  is  usually  made  from 
the  volatile  oil,  in  the  same  manner  as  cinnamon  water.  (See  Aqua  Ginnamomi.) 

W. 

AQUA  CHLORmiL  CT:^.  Liquor  Chlori.  i?r.  Chlorine  Water. 
Solution  of  Chlorine. 

"Take  of  Black  Oxide  of  Manganese,  in  fine  powder,  half  a  troyounce ; 
Muriatic  Acid  three  troyounces ;  Water  four  fuidounces  ;  Distilled  Water 
twenty  fiuidounces.  Introduce  the  Oxide  into  a  flask,  add  the  Acid  previously 
diluted  with  two  fluidounces  of  the  Water,  and  apply  a  gentle  heat.  Conduct 
the  generated  chlorine,  by  suitable  tubes,  through  the  remainder  of  the  Water 
contained  in  a  small  intermediate  vessel,  to  the  bottom  of  a  four-pint  bottle 
containing  the  Distilled  Water,  and  loosely  stopped  with  cotton.  When  the 
air  has  been  entirely  displaced  by  the  gas,  disconnect  the  bottle  from  the  ap- 
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Pparatufl,  and,  having  in8(>rte(l  the  stopper,  agitate  the  contentn,  loosening  the 
8topp«?r  from  time  to  time,  until  the  gas  ceases  to  be  ahsorlK'fl.  Lastly,  pour 
the  CliloriiHi  Water  into  a  l>«)ttle,  of  just  sufficient  caj)acity  to  hold  it,  stop  it 

IBecurely,  and  keep  it  in  a  cool  place,  protected  from  tlie  light."  U.  S. 
"Take  of  Jlyilrochloric  Acid  Ht.r  //MiV/ow«r.r«  [Imperial  measure];  I^lack 
Oxide  of  Munganene,  in  line  powder,  one  ounce  [av<jirdupois]  ;  Distilled  Water 
ihirl>i-f\>nr  flnulounccs  [Imp.  meas.].  Put  the  Oxide  of  Mangnneso  into  a 
tas-hoitle,  and,  having  poured  upon  it  the  Hydrochloric  Acid  diluted  with  two 
[fluid jounces  of  the  Water,  apply  a  gentle  heat,  and,  by  suital)le  tubes,  cause 
the  gas,  as  it  is  developed,  to  pass  through  two  [Huidjounces  of  the  Water 
placed  in  an  intermediate  small  phial,  and  thence  to  the  bottom  of  a  three-pint 
bottle  containing  the  remainder  of  the  Water,  the  mouth  of  which  is  Ioo.sely 
plugged  with  tow.  As  soon  as  the  chlorine  ceases  to  be  developed,  let  the  bot- 
tle be  disconnected  from  the  apparatus  in  which  the  gas  has  i)een  generated, 
corked  loosely,  and  shaken  until  the  chlorine  is^'aljsorbed.  Lastly,  introduce 
the  solution  into  a  green  glass  bottle  furnished  with  a  well-fitting  stopper, 
and  keej)  it  in  a  cool  and  dark  place."  Br. 

The  U.  S.  and  Br.  processes  are  es.sentially  the  same ;  and  both  were  copied 
from  the  late  Dublin  process.  The  only  material  variation  in  the  British  formula 
is  the  somewhat  larger  proportion  of  the  black  oxide  of  manganese  and  muriatic 
acid,  to  the  distilled  water;  an  avoirdupois  ounce  of  the  oxide  and  six  fluid- 
ounces  of  the  acid  having  been  substituted  for  half  the  quantity  of  each  as  di- 
rected by  the  Dublin  College,  while  the  distilled  water  nsed  by  the  former  is 
only  thirty-four  fluidounces  to  twenty-four  by  the  latter,  of  which  quantities  four 
fluidounces  are  taken  by  each  in  the  preliminary  steps  of  the  process,  and  the 
remainder  used  for  the  absorption  of  the  chlorine.  In  the  U.  S.  formula,  the 
proportions  differ  from  those  of  the  Dublin,  in  the  use  of  the  troyounce  both  for 
the  oxide  of  manganese  and  the  acid,  instead  of  the  avoirdupois  ounce  for  the 
former  and  the  fluidounce  for  the  latter.  The  British  process  differs  from  both 
in  directing  the  disconnection  of  the  apparatus  for  generating  the  gas,  as  soon 
as  it  ceases  to  be  produced,  instead  of  after  the  air  in  the  receiving  bottle  has 
been  displaced  by  it.  Should  there  be  any  danger  of  deficiency  of  chlorine  in 
the  resulting  chlorine  water,  the  British  process  would  have  the  advantage, 
as  it  uses  not  only  a  larger  proportion  of  the  materials  for  making  the  gas,  but 
exhausts  them. 

In  the  U.  S.  process,  four  fluidounces  of  common  water  are  used  in  the  dilution 
of  the  muriatic  acid,  and  for  absorbing  the  impurities  in  the  intermediate  vial. 
The  twenty  fluidounces  of  distilled  water  are  placed  in  a  four-pint  bottle,  which 
it  about  one-third  fills.  In  both  processes,  the  chlorine  gas  is  extricated  from  the 
muriatic  acid  by  the  deutoxide  of  mangane.se  separating  the  hydrogen,  and  is 
passed,  through  au  intermediate  vessel  containing  a  little  water  for  purifying  it, 
into  the  four-pint  bottle,  loosely  stopped,  until  the  vacant  part  of  the  bottle  is 
filled  with  it  to  the  exclusion  of  the  atmospheric  air.  The  bottle  being  then 
corked,  is  shaken  so  as  to  cause  the  absorption  of  the  gas  by  the  water.  Of 
course  the  stopper  must  be  from  time  to  time  loosened,  in  order  to  allow  the 
entrance  of  air  to  supply  the  partial  vacuum  created  by  the  absorption  of  the 
chlorine.  The  product  is  about  a  pint  and  a  quarter  of  the  chlorine  water,  which 
is  transferred  to  a  bottle  just  sufficient  in  capacity  to  hold  it.  The  chlorine  water 
is  directed  to  be  kept  secluded  from  the  light,  because  otherwise  it  would  be  apt 
to  be  converted  partially  into  muriatic  acid,  through  the  union  of  the  chlorine 
with  the  hydrogen  of  the  water.  In  the  Br.  Pharmacopoeia  it  is  ordered  to  be 
kept  in  a  green  glass  bottle,  for  the  purpose,  probably,  of  protecting  it  from  the 
light;  but  recent  experiments  have  shown  that  it  is  an  orange,  and  not  a  green 
colour,  which  appears  to  prevent  the  passage  of  the  chemical  rays. 

Properties.  Chlorine  water  has  a  pale  yellowish-green  colour,  an  astringent 

taste,  and  the  peculiar  odour  of  the  gas.    Like  gaseous  chlorine  it  destroys 

vegetable  colours.  When  cooled  to  about  the  freezing  point,  it  forms  deep-yellow 

crystalline  plates,  consisting  of  hydrate  of  chlorine.  It  is  intended  to  contain  at 

66 
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least  twice  its  volume  of  the  gas.  It  is  decomposed  by  light,  with  the  produc- 
tion of  muriatic  acid,  and  the  evolution  of  oxygen,  and  hence  must  be  kept  in  a 
dark  place.  According  to  MM.  Riegel  and  Walz,  chlorine  water,  containing 
two  and  a  half  volumes  of  the  gas  at  54°,  keeps  best.  The  U.  S.  Pharmacopoeia 
gives  as  a  test  of  its  strength  in  chlorine,  that  "when  a  fluidounce  of  it  is  mixed 
with  a  solution  of  10  grains  of  pure  sulphate  of  protoxide  of  iron  in  two  flui- 
drachms  of  water,  the  mixture  does  not  produce  a  blue  precipitate  with  ferrid- 
cyanide  of  potassium  (red  prussiateof  potassa)."  This  shows  that  there  is  suf- 
ficient chlorine  in  the  Water  to  peroxidize  the  protoxide  of  iron  of  the  proto- 
sulphate;  as,  though  the  protosalts  of  iron  do,  the  persalts  do  not  produce  a 
blue  precipitate  with  the  ferridcyanide.  The  British  solution  "immediately  dis- 
charges the  blue  colour  of  a  dilute  solution  of  indigo.  Its  sp.  gr.  is  1-003,  and 
when  evaporated  it  leaves  no  residue.  When  20  grains  of  iodide  of  potassium, 
dissolved  in  a  [fluid]ounce  of  distilled  water,  are  added  to  439  grains  by  weight 
(one  fluidounce)  of  this  preparation,  the  mixed  solution  acquires  a  deep-red 
colour,  which  requires  for  its  discharge  750  grain-measures  of  the  volumetric 
solution  of  the  hyposuljyJiite  of  soda,  corresponding  to  2"66  grains  of  chlorine," 
Br.  This  indicates  the  quantity  of  chlorine  in  the  solution,  by  the  amount  of 
the  hyposulphite  required  to  decolorize  an  equivalent  quantity  of  iodine,  liber- 
ated from  the  iodide  of  potassium. 

Chlorine  is  an  elementary  gaseous  fluid,  of  a  greenish-yellow  colour,  and 
characteristic  smell  and  taste.  It  is  a  supporter  of  combustion.  Its  specific 
gravity  is  2"47,  and  equivalent  number  36  5.  When  the  attempt  is  made  to 
breathe  it,  even  much  diluted,  it  excites  cough  and  a  sense  of  suffocation,  and 
causes  a  discharge  from  the  mucous  membrane  of  the  nostrils  and  bronchial 
tubes.  Breathed  in  considerable  quantities,  it  produces  spitting  of  blood,  vio- 
lent pains,  and  sometimes  death. 

Medical  Properties  and  Uses.  Chlorine  water  is  stimulant  and  antiseptic. 
Internally  it  has  been  used  in  typhus,  and  chronic  affections  of  the  liver ;  but 
the  diseases  in  which  it  has  been  most  extolled  are  scarlatina,  malignant  sore- 
throat,  and  diphtheria.  Mr.  Wm.  M.  Dobie  found  it  more  effectual  in  an  epi- 
demic of  that  disease  which  appeared  in  Chester,  England,  in  the  autumn  of 
1866,  than  any  other  remedy.  (Edin.  Med.  Journ.,  March,  1867,  p.  829.)  It 
is  said,  also,  by  Dr.  Althaus,  to  have  been  used  in  a  late  epidemic  of  the  same 
disease  in  Germany  with  highly  satisfactory  results.  {Med.  Times  and  Gaz., 
July,  1868,  p.  56.)  Externally  it  is  employed,  duly  diluted,  as  a  gargle  in 
smallpox,  scarlatina,  and  putrid  sorethroat,  as  a  wash  for  ill-conditioned  ulcers 
and  cancerous  sores,  and  as  a  local  bath  in  diseases  of  the  liver.  It  has  been  used 
with  advantage  as  an  application  to  buboes  and  large  abscesses,  to  promote 
the  absorption  of  the  matter.  As  it  depends  upon  chlorine  for  its  activity,  its 
medical  properties  coincide  with  those  of  chlorinated  lime,  chlorinated  soda, 
and  nitromuriatic  acid,  under  which  heads  they  are  more  particularly  given. 
The  dose  of  chlorine  water  is  from  one  to  four  fluidrachms,  properly  diluted. 

Gaseous  chlorine  has  been  recommended  by  Gannal  in  chronic  bronchitis  and 
pulmonary  consumption,  exhibited  by  inhalation,  in  minute  quantities,  four  or 
six  times  a  day.  Its  first  effect  is  to  produce  some  dryness  of  the  fauces,  with 
increased  expectoration  for  a  time,  followed  ultimately  with  diminution  of  the 
sputa  and  amendment,  Dr,  Christison  states  that  he  has  repeatedly  observed 
these  results  in  chronic  catarrh ;  and  both  he  and  Dr,  Elliotson  have  obtained, 
in  consumption,  a  more  decided  improvement  of  the  symptoms  by  the  use  of 
chlorine  inhalations  than  by  any  other  means.  The  liquid  in  the  inhaler  may  be 
formed  either  of  water  containing  from  ten  to  thirty  drops  of  chlorine  water,  or 
of  chlorinated  lime  dissolved  in  forty  parts  of  water,  to  which  a  drop  or  two  of 
sulphuric  acid  must  be  added,  each  time  the  inhalation  is  practised.  The  inhaler 
should  be  placed  in  water  heated  to  about  100°.  B. 

AQUA  CmNAMOMI.  U.S.,  Br.   Cinnamon  Water. 

"  Take  of  Oil  of  Cinnamon  half  a  fluidrachm;  Carbonate  of  Magnesia  sixty 
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grains;  Distilled  V^ater  two  pint  m.  Riib  the  Oil  first  with  the  Carbonate  of 
Majriierfift,  tlien  with  the  Water,  jjraduaily  added,  and  filter  throuj^h  paper. 

"Cinnamon  Water  may  ai«o  lie  prepared  hy  niixinjif  e.igkteen  troyouncen  of 
Cinnamon,  in  coarse  powder,  with  sixteen  pints  of  Water,  and  distilling  eight 
pints."  U.  S. 

"  Take  of  Cinnamon  Hark,  l)ruised,  ^<"f'«/y  ouncen  [avoirdupois];  Water  <tco 
athns  [Imperial  measure].   Distil  a  gallon  [Imp.  meas.]."  lir. 

Of  the.se  processes,  the  first  one  of  the  U.  8.  Pharmacopoeia  is  the  easier, 
though  the  second,  which  corresponds  with  the  British,  may  yield  a  sweeter 
product.    Cinnamon  water  is  much  used  as  a  vehicle  for  other  less  agreeable 

edicines ;  but  should  l)e  given  cautiously  in  inflammatory  affections.  For  ordi- 
ary  purpo-ses  the  U.  S.  preparation  is  sufficiently  strong  when  diluted  with  an 
equal  measure  of  water.* 

Off^.  Prep.  Mistura  Cretse;  Mistura  Ouaiaci,  Br.;  Mistura  Spiritus  Vini 
Galiici,  Br.  W. 

AQUA  CREASOTI.  U.  S.    Creosote  Water. 

"  Take  of  Creasote  a  Jluidrachm ;  Distilled  Water  a  pint.  Mix  them,  and 
agitate  the  mixture  until  the  Creasote  is  dissolved."  U.  S. 

This  preparation  contains  372  minims  of  crea.sote  in  each  fluidounce,  and 
affords  a  convenient  method  of  administering  that  medicine.  The  dose  is  from 
one  to  four  fluidrachms.  It  may  also  be  used  with  advantage  as  a  gargle,  lo- 
tion, or  mixed  with  cataplasms,  to  correct  fetor,  and  gently  stimulate  indolent 
surfaces.  W. 

AQUA  FCENICULI.  U.  S.,  Br.    Fennel  Water. 

"Take  of  Oil  of  Fennel  half  a  Jiuidrackm ;  Carbonate  of  Magnesia  (tixty 
grains;  Distilled  Water  two  pints.  Rub  the  Oil,  first  with  the  Carbonate  of 
Magnesia,  then  with  the  Water,  gradually  added,  and  filter  through  paper. 

"  Fennel  Water  may  be  prepared  by  mixing  eighteen  troyounces  of  Fennel,  in 
coarse  powder,  with  sixteen  pints  of  Water,  and  distilling  eight  pints."  U.  S. 

"  Take  of  Fennel  Fruit,  bruised,  one  pound  [avoirdupois] ;  Water  two  gal- 
lons [Imperial  measure].  Distil  one  gallon  [Imp.  meas.]."  Br. 

Fennel  water  is  an  agreeable  vehicle  for  other  medicines,  and  useful  when  a 
mild  aromatic  is  indicated.  W. 

AQUA  LAURO-CERASI.  Br.     Che.rry-1'iurel  Water. 

"  Take  of  Fresh  Leaves  of  Common  Laurel  [cherry- laurel]  one  pound  [avoir- 
dupois]; Water  tioo  pints  and  a  half  [Imperial  measure].  Chop  the  Leaves, 
crush  them  in  a  mortar,  and  macerate  them  in  the  Water  for  twenty-four  hours ; 
then  distil  one  pint  [Imp.  meas.]  of  liquid.  Shake  the  product,  filter  through 
paper,  and  preserve  it  in  a  stoppered  bottle."  Br. 

As  the  cherry-laurel  is  little  cultivated  in  the  United  States,  we  have  no 
officinal  formula  for  the  Water;  but  from  experiments  by  Prof.  Procter,  there 
is  little  or  no  room  to  doubt  that  a  preparation,  identical  in  its  effects,  might  be 
made  from  the  leaves  of  our  common  wild  cherry,  Cerasus  serotina,  were  a 
demand  for  the  medicine  to  spring  up  among  us.  The  imported  cherry-laurel 
water,  as  found  in  our  shops,  is  generally  more  or  less  impaired  by  age,  and 
cannot,  therefore,  be  relied  on. 

The  leaves  yield  a  larger  product  of  hydrocyanic  acid  when  cut  and  bruised 
than  when  distilled  whole.  According  to  M.  Garot,  the  proportion  of  the  acid 
in  cherry-laurel  water  depends  upon  the  time  of  year  at  which  the  distillation  is 
performed;  the  leaves  yielding  not  more  than  half  as  much  in  April  as  in  the 
middle  of  July.  (Annuaire  de  Therap.,  1843,  p.  45.)  In  preparing  this  Water, 
the  best  plan  is  to  thoroughly  bruise  the  leaves,  and,  having  mixed  them  with  at 
least  three  times  their  weight  of  water,  to  allow  the  mixture  to  stand  at  a  tem- 
perature of  about  86°  F.  for  at  least  twelve  hours,  so  that  opportunity  may  be 

*  In  a  letter  to  the  author  by  Dr.  E.  Holmes,  glycerin  is  recommended  as  an  excellent 
intermedium  between  the  oil  of  cinnamon  and  water.  Ten  drops  of  glycerin  will  effect 
a  solution  of  a  drop  of  the  oil  in  a  fluidounce  of  water.  {Note  to  the  thirteenth  edition.) 
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given  for  those  reactions  by  which  the  hydrocyanic  acid  is  produced,  and  then 
to  distil  them  by  means  of  a  current  of  steam.  Without  the  preliminary  mace- 
ration the  distillation  by  steam  does  not  afford  a  satisfactory  result ;  but  properly 
performed,  it  yields  the  largest  possible  product.  (Journ.  de  Pharm.,  Juillet, 
1861,  p.  15;  and  Juin,  1864,  p.  523.)  The  proportion  of  hydrocyanic  acid  in 
the  Water  diminishes  with  time.  It  has  been  ascertained  by  M.  Deschamps 
that,  if  a  drop  of  sulphuric  acid  be  added  to  a  pint  of  the  preparation,  it  will 
keep  unchanged  for  at  least  a  year.  It  is  best  preserved  by  the  entire  exclu- 
sion of  air  and  light.  M.  Lepage  found  that,  preserved  in  full  and  perfectly 
air-tight  bottles,  both  this  and  bitter-almond  water  remained  unchanged  at  the 
end  of  a  year ;  while  if  freely  exposed  to  the  air,  they  lost  all  their  hydrocyanic 
acid  and  essential  oil  in  two  or  three  months.  {lbid.,xvi.  346.)  In  view  of  the 
uncertain  strength  of  the  Water  as  obtained  from  the  leaves,  it  was  proposed 
in  France,  in  reference  to  the  Codex  then  in  preparation,  to  fix  upon  a  definite  pro- 
portion of  hydrocyanic  acid  ;  and  the  percentage  generally  adopted  was  from 
004  to  0*05.*  Cherry -laurel  water  is  employed  in  Europe  as  a  sedative  narcotic, 
identical  in  its  properties  with  a  dilute  solution  of  hydrocyanic  acid;  but  it  is 
of  uncertain  strength,  and  should  not  be  allowed  to  supersede  the  more  definite 
preparation  of  the  acid  now  in  use.  Its  fraudulent  use  in  Paris  in  the  prepara- 
tion of  a  cordial,  in  imitation  of  the  genuine  cherry  cordial,  made  by  ferment- 
ation and  distillation,  and  .like  it  called  "kirsch,"  has  been  the  subject  of 
no  little  reprobation.  (Journ.  de  Pharm.  et  de  Ghim.,  4e  ser.,  i.  33,  A.  D.  1865.) 
The  dose  is  from  thirty  minims  to  a  fluidrachm.  W, 

AQUA  MEN"TH.^  PIPERITA.  U.  S.,  Br.   Peppermint  Water. 

Take  of  Oil  of  Peppermint  half  a  Jiuidrachm ;  Carbonate  of  Magnesia  fiixiy 
grains;  Distilled  VVater  tivo  pints.  Rub  the  Oil,  first  with  the  Carbonate 
of  Magnesia,  then  with  the  Water,  gradually  added,  and  filter  through  paper. 

*  The  following  conclusions,  in  reference  to  Cherry-laurel  water,  were  arrived  at 
by  a  committee  of  pliarraaceutists  in  Paris,  appointed  to  examine  the  subject  of  the  dis- 
tilled water  with  a  view  to  the  revision  of  the  Codex.  1.  The  whole  of  the  volatile  oil  and 
hydrocyanic  acid  furnished  by  cherry-laurel  leaves,  results  from  a  reaction  between  two 
substances  analogous  to  the  emulsin  and  amygdalin  of  bitter  almonds,  which  can  take 
place  only  in  the  presence  of  water.  2.  The  quantity  of  volatile  oil  furnished  by  the  leaves 
is  always  in  direct  relation  to  that  of  h^'drocyanic  acid.  3.  The  leaves  furnish,  by  mere 
contact  for  24  hours  with  cold  water,  only  one-third  of  the  quantity  which  they  can  be 
made  to  yield.  4.  The  fermentable  matter  of  the  leaves  is  liable  to  change,  so  that  the 
leaves,  after  being  picked,  aftbrd  less  and  less  of  the  acid  the  longer  they  are  kept;  and  a 
moist  heat  favours  change  ;  so  that  complete  decomposition  takes  place  in  a  few  hours. 
5.  Difterence  in  climate,  soil,  exposure  to  the  sun,  and  age  of  the  tree,  have  but  a  second- 
ary influence  on  the  productiveness  of  the  leaves.  6.  The  season  of  the  year,  however, 
has  a  great  influence.  The  younger  the  leaf,  the  greater  is  its  yield;  so  that,  while  0-150 
per  cent,  of  the  acid  was  obtained  from  the  forming  leaves  in  spring,  those  of  the  autumn 
yielded  0-132,  those  of  the  winter  0-120,  and  leaves  two  years  old  gave  only  0-112.  7.  Dif- 
ferent plants,  under  apparently  the  same  circumstances,  difler  greatly  in  productiveness, 
so  that  0-176  per  cent,  was  obtained  from  the  most  productive,  and  only  0-092  from  the 
least  so.  8.  The  distillation  by  steam  yields  the  greatest  possible  product.  The  committee, 
therefore,  propose  the  adoption  of  this  method;  the  bruised  leaves  being  preliminarily 
mixed  with  at  least  three  times  their  weight  of  water,  and  exposed  to  a  gradually  in- 
creasing heat,  not  to  exceed  140°  F.,  when  all  reaction  ceases.  9.  Bruising  is  the  best 
method  of  comminuting  the  leaves.  10.  As  it  is  impossible  to  obtain  a  Water  always  iden- 
tical from  the  leaves,  the  committee  propose  to  flx  a  definite  strength,  and  state  that  the 
proportion  generally  adopted  is  from  0-040  per  cent,  of  acid  as  the  minimum,  to  0-050,  or 
one-twentieth  of  one  per  cent,  as  the  maximum,  which  is  only  one-half  the  strength  ])ro- 
posed  for  bitter-almond  water.  11.  Though  a  change  rapidly  takes  place  in  this  and  bitter- 
almond  water  exposed  to  the  air,  yet  in  bottles  full,  and  perfectly  closed  by  glass  stop- 
pers, the  change  at  the  end  of  a  year  is  scarcely  perceptible  ;  and  this  observation  applies 
to  the  distilled  waters  in  general.  (Journ.de  Pharm.,  Juin,  1864,  p.  520.) 

For  some  remarks  as  to  an  easy  volumetric  method  of  estimating  the  hydrocyanic  acid 
strength  of  cherry-laurel  and  bitter-almond  waters,  as  well  as  other  liquids  containing  this 
acid,  together  with  the  figure  of  a  simple  instrument  for  the  purpose,  see  a  paper  by  Dr. 
W.  H.  Pile,  in  the  American  Journal  of  Pharmacy,  March,  1862,  p.  130.  [Note  to  the 
twelfth  edition.) 
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Peppermint  Water  may  also  bo  prepared  by  mixing  eighteen  troj/ounoes 
if  Peppermint  with  sixteen  pints  of  Water,  and  di.stillinjf  eight  pintB."  U.  S. 

"  Takti  of  Oil  of  I'eppermint  o«»?  flnidrachin  and  a  half;  Water,  one  fjallon 
nd  a  /»«// [Imperial  measure].   Distil  one  gallon  [Imp.  meaa.]."  Br.      W, 
Ojf.  Prep.  Mistura  Ferri  Aromatica,  Jir 

AQUA  MKNTII.E  VIKIDIS.  U.  S.,  Br.   Spearmint  Water. 
IJotli  in  the  U.  S.  and  Hr.  IMiarniaeopieius,  this  is  prepared  pieci.sely  as  Pep- 
jrmiut  Water,  the  oil  and  herb  of  M.  viridin  being  8Ub«tituted  in  the  pro- 
3S608  for  those  of  M.  piperita. 

The  two  mint  waters  are  among  the  most  grateful  and  most  employed  of  this 
lass  of  preparations.  Together  with  cinnamon  water,  they  are  used  in  this 
country,  almost  to  the  e.xclusion  of  all  others,  as  the  vehicle  of  medicines  given 
in  the  form  of  mixture.  They  serve  not  only  to  conceal  or  qualify  the  taste  of 
other  medicines,  but  also  to  counteract  their  nauseating  properties.  Pepper- 
mint water  is  generally  thought  to  have  a  more  agreeable  flavour  than  that  of 
spearmint,  but  some  prefer  the  latter.  Their  effects  are  the  same.  W. 

AQUA  PIMENTO  Br.    Pimento  Water. 

"Take  of  Pimento,  bruised, /our/<!e7ioujjC6'.s  [avoirdupois];  Water  two  gal- 
lons [Imperial  measure].  Distil  one  gallon  [Imp.  meas  ]."  Br. 

Pimento  water  is  brownish  when  first  distilled,  and  upon  standing  deposits 
a  brown  resinous  sediment.  It  is  used  as  a  carminative  iu  the  dose  of  one  or 
two  fluidounces.  W. 

AQUA  ROS^.  U.S.,  Br.   Ease  Water. 

*'  Take  of  Pale  Rose  forty-eight  troyounces  ;  Water  sixteen  pints.  Mix  them 
and  distil  eight  pints. 

"  When  it  is  desirable  to  keep  the  Rose  for  some  time  before  distilling,  it 
mar  be  preserved  by  being  well  mixed  with  half  its  weight  of  Chloride  of  So- 
dium "  U.  S. 

"  Take  of  Fresh  Petals  of  the  Hundred-leaved  Rose  ten  pounds  [avoirdu- 
pois] (or  an  equivalent  quantity  of  the  petals  preserved  while  fresh  with  com- 
mon salt) ;  Water  two  gallons  [Imperial  measure].  Distil  one  gallon  [Imp. 
meas.]  "  Br. 

It  should  be  observed  that,  in  the  nomenclature  of  theU.  S.  Pharmacopceia, 
the  term  "  Rose"  implies  only  the  petals  of  the  flower.  These  are  usually  pre- 
ferred in  the  recent  state  ;  but  it  is  said  that,  when  preserved  by  being  incorpo- 
rated with  one-third  of  their  weight  of  common  salt,  they  retain  their  odour, 
and  afford  a  water  equally  fragrant  with  that  prepared  from  the  fresh  flower. 
Indeed,  Mr.  Ilaselden  prefers  the  salted  roses,  believing  that  the  water  prepared 
from  them  is  less  mucilaginous,  less  apt  to  become  sour,  and  preserves  its  odour 
better  than  that  prepared  from  the  fresh  flowers.  (F/iarni.  Journ.,  xvi.  15.) 
Hence  the  direction  for  preserving  them  in  the  present  U.  S.  Pharmacopoeia.  It 
is  not  uncommon  to  employ  the  whole  flower  including  the  calyx ;  but  the  pro- 
duct is  less  fragrant  than  when  the  petals  only  are  used,  as  officinally  directed.* 
Rose  water  is  sometimes  made  by  distilling  together  water  and  the  oil  of  roses. 

When  properly  prepared,  it  has  the  delightful  perfume  of  the  rose  in  great 
perfection.  It  is  most  successfully  made  on  a  large  scale.  Like  the  other  dis- 
tilled waters  it  is  liable  to  spoil  when  kept;  and  the  alcohol  which  is  sometimes 
added  to  preserve  it  is  incompatible  with  some  of  the  purposes  to  which  the 

*  A.  Monthus  states  that  the  petals  of  the  hundred-leaved  rose  are  more  odorous  the 
nearer  they  are  to  the  centre  of  the  flower,  and,  contrary  to  what  is  said  in  the  text,  thinks 
that  the  calyx  should  not  be  rejected  in  preparing  the  distilled  water.  He  maintains  that 
so  far  from  injuring  the  product,  it  in  fact  contributes  to  its  preservation,  and  that  the 
water  obtained  from  the  whole  flower  is  less  liable  to  that  mucosity,  which  is  the  com- 
mencement of  decomposition.  This  effect  he  ascribes  to  the  astringent  matter  of  the  calyx, 
which  coagulates  the  mucilaginous  matter  of  the  petals,  and  thus  prevents  it  from  passing 
over  in  the  distillation.  {Journ.  de  Fharm.,  Dec.  1863,  p.  497.) — Note  to  the  ticel/th 
edition. 
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water  is  applied,  and  is  even  said  to  render  it  sour  through  acetous  fermenta- 
tion. It  is  best,  therefore,  to  avoid  this  addition,  and  to  substitute  a  second 
distillation.  This  distilled  water  is  chiefly  employed,  on  account  of  its  agree- 
able odour,  in  collyria  and  other  lotions.  It  is  wholly  destitute  of  irritating 
properties,  unless  when  it  contains  alcohol.* 

Off.  Prep.  Confectio  RosiB,  iZ  S.;  Mistura  Ferri  Composita;  Trochisci 
Bismuthi,  Br.;  XJnguentum  Aquae  Rosae,  U.  S.  W. 

AQUA  SAMBUCI.  Br.    Elder-floiver  Water. 

"  Take  of  Fresh  Elder  Flowers,  separated  from  the  stalks,  ten  pounds  [avoir- 
dupois] (or  an  equivalent  quantity  of  the  flowers  preserved  while  fresh  with 
common  salt) ;  Water  two  gallons  [Imperial  measure].  Distil  one  gallon  [Imp. 
meas.]."  Br. 

Elder  flowers  yield  very  little  oil  upon  distillation ;  and,  if  the  water  be  needed, 
it  may  be  best  prepared  from  the  flowers.  Mr.  Haselden  prefers  the  salted  flowers 
to  the  fresh,  for  the  reason  stated  under  Rose  Water.  The  preparation  is  little 
used  in  this  country.  W. 

ARGENTUM. 

Preparations  of  /Silver. 

ARGENTI  CYA'^IDJJM..  U.S.  Argenti  Cyanuretum.  U.S.  1850. 
Cyanide  of  Silver.   Cyanuret  of  Silver. 

"  Take  of  Nitrate  of  Silver,  Ferrocyanide  of  Potassium,  each,  two  troyounces  ; 
Sulphuric  Acid  a  troyounce  and  a  half;  Distilled  Water  a  sufficient  quantity. 
Dissolve  the  Nitrate  of  Silver  in  a  pint  of  Distilled  Water,  and  pour  the  solu- 
tion into  a  tubulated  glass  receiver.  Dissolve  the  Ferrocyanide  of  Potassium 
in  ten  fluidounces  of  Distilled  Water,  and  pour  the  solution  into  a  tubulated 
retort,  previously  adapted  to  the  receiver.  Having  mixed  the  Sulphuric  Acid 
with  four  fluidounces  of  Distilled  Water,  add  the  mixture  to  the  solution  in 
the  retort,  and  distil,  by  means  of  a  sand-bath,  with  a  moderate  heat,  until  six 
fluidounces  have  passed  over,  or  until  the  distillate  no  longer  produces  a  pre- 
cipitate in  the  receiver.  Lastly,  wash  the  precipitate  with  Distilled  Water, 
and  dry  it."  U.S. 

This  preparation  was  introduced  into  the  U.S.  Pharmacopoeia  for  the  pur- 
pose of  being  used  in  the  extemporaneous  preparation  of  diluted  hydrocyanic 
acid.  (See  page  960.)  By  the  formula  adopted  in  the  Pharmacopoeia  of  1840, 
the  officinal  hydrocyanic  acid  was  added  to  a  solution  of  nitrate  of  silver.  The 
expenditure  in  this  way  of  the  officinal  acid,  which  is  very  weak,  and  at  the  same 
time  nicely  adjusted  to  a  given  strength,  was  injudiciously  directed ;  and,  accord- 
ingly, that  formula  was  abandoned,  and  a  new  process  adopted  in  the  Pharma- 
copoeia of  1850,  and  continued  in  the  present,  in  which  all  the  silver  contained 
in  a  given  weight  of  nitrate  of  silver,  placed  in  a  receiver  in  solution,  is  converted 
into  cyanide  by  hydrocyanic  acid,  extricated  from  ferrocyanide  of  potassium  by 
the  action  of  sulphuric  acid.  By  a  double  decomposition  between  the  oxide  of 
silver  of  the  nitrate  and  the  hydrocyanic  acid,  water  and  cyanide  of  silver  are 
formed  in  the  receiver,  the  latter  of  which  precipitates.  The  materials  in  the 
retort  are  sufficient  to  produce  a  little  more  hydrocyanic  acid  than  is  necessary 
to  convert  the  whole  of  the  silver  in  the  receiver  into  cyanide;  so  that  the 
complete  decomposition  of  the  nitrate  of  silver  is  ensured. 

According  to  Messrs.  Glassford  and  Napier,  the  best  way  of  obtaining  cyanide 
of  silver  is  to  add  cyanide  of  potassium  to  a  solution  of  nitrate  of  silver  so  long 
as  a  precipitate  is  formed. 

*  Artificial  Rose  Water.  Prof.  Wagner,  of  Germany,  prepares  a  distilled  water  from  the 
oil  of  gaultheria,  with  an  odour  so  closely  resembling  that  of  the  rose  as  to  be  entitled  to 
this  designation.  He  boils  the  oil  with  solution  of  potassa,  thereby  obtaining  salicvlate 
of  potassa,  the  mother-liquor  of  which,  when  distilled  with  water,  yields  the  preparation 
in  question.  [Chem.Gaz., no.  382,  p.  352;  from  Wagner^ sJahresbericht, A.  D.18oti,Tp.  260.) — 
Note  to  the  twelfth  edition. 
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Properties.  Cyauide  of  silver  is  a  tasteless  white  powder,  insoluble  in  water 
and  cold  nitric  acid,  but  readily  soluble,  witlidecum|>u.siiion,  in  that  acid  when 
boiling^  hut.  It  is  decuuipuKed  by  muriatic  acid,  exhaling  the  odour  of  hydro- 
cyanic  acid.  It  is  not  soluble  in  pota^Ha  or  soda,  but  reatlily  so  in  anunonia. 
Jt0  best  solvent  is  cyanide  ot  potussiuni.  When  heated  it  is  decomposed,  cyan- 
ogen iK'ing  evolved,  and  metallic  silver  left.  It  consists  of  one  eq.  of  cyanogen 
,8G,  and  one  of  silver  108=134.    It  has  no  medical  uses. 

Off.  Prep.  Acidum  Ilydrocyauicuni  Dilutum,  U.  H.  B. 

AUGR:NT1  NITRAS.  f7.^.,.Br.  Nitrate  of  Silver.  Nitrate  of  Silver 
\vi  Cf't/sfah. 

"Take  of  Silver,  in  small  pieces,  two  troyouncen ;  Nitric  Acid  two  troxj' 
' ounces  andahnlf;  Distilled  Water  a  aufficient  quantify.  Mix  the  Acid  with  a 
fluidouncc  of  Distilled  Water  in  a  porcelain  capsule,  add  the  Silver  to  the  mix- 
ture, cover  it  with  an  inverted  glass  funnel,  resting  within  the  edge  of  the  cap- 
sule, and  apply  a  gentle  beat  until  the  metal  is  dissolved,  and  red  vapours  cease 
to  be  produced;  then  remove  the  funnel,  and,  increasing  the  heat,  evaporate  the 
solution  to  dryness.  Melt  the  dry  mass,  and  continue  the  heat,  stirring  constantly 
with  a  glass  rod,  until  free  nitric  acid  is  entirely  dissipated.  Dissolve  the  melted 
salt,  when  cold,  in  six  fluidouncesof  Di.stilled  Water,  allow  the  insoluble  matter 
to  subside,  and  decant  the  clear  solution.  Mix  the  residue  with  a  fiuidounce  of 
Distilled  Water,  filter  through  paper,  and,  having  added  the  filtrate  to  the  de- 
canted solution,  evaporate  the  liquid  until  a  pellicle  begins  to  form,  and  set  it 
aside  in  a  warm  place  to  crystallize.  Lastly,  drain  the  crystals  in  a  glass  fun- 
nel until  dry,  and  preserve  them  in  a  well-stopped  bottle.  By  evaporating  the 
mother- water,  more  crystals  may  be  obtained."  CI.  S. 

"  Take  of  Purified  Silver  three  ounces  [avoirdupois]  ;  Nitric  Acid  two  and  a 
half  Jiuidounces  [Imperial  measure]  ;  Distilled  Water  five  fiuidounces  [Imp. 
meas.].  Add  the  Nitric  Acid  and  the  Water  to  the  Silver  in  a  flask,  and  apply 
a  gentle  heat  till  the  metal  is  dissolved.  Decant  the  clear  liquor  from  any  black 
powder  which  may  be  present,  into  a  porcelain  dish,  evaporate,  and  set  aside 
to  crystallise;  pour  off  the  clear  liquor,  and  again  evaporate  and  crystallise. 
Let  the  crystals  drain  in  a  glass  funnel,  and  dry  them  by  exposure  to  the  air, 
carefully  avoiding  the  contact  of  all  organic  substances.  Nitrate  of  Silver  must 
be  preserved  in  bottles  furnished  with  accurately  ground  stoppers."  Br. 

The  two  formulas  are  essentially  the  same;  but  that  of  the  U.  S.  Pharmaco- 
poeia is  more  detailed  and  precise,  with  two  peculiarities  which  deserve  notice. 
One  of  these  is  the  direction  to  cover  the  materials  in  the  capsule,  during  the 
continuance  of  the  reaction,  with  a  glass  funnel.  This  is  in  order  to  economize 
the  nitric  acid,  a  portion  of  which  rises  in  vapour,  and,  being  condensed  on  the 
inner  surface  of  the  funnel,  falls  again  into  the  capsule.  The  second  peculiarity 
is  the  fusion  of  the  salt  before  being  dissolved.  This  would,  from  the  phrase- 
ology of  the  directions,  appear  to  have  been  intended  to  get  rid  of  any  uncom- 
bined  nitric  acid  which  might  remain  in  the  dry  salt.  But  the  effect  is  probably 
rather  to  decompose  any  nitrate  of  copper  that  might  have  been  derived  from 
the  silver,  which,  if  coin  be  employed,  always  contains  it.  This  accounts  for  the 
escape  of  hyponitric  acid  vapour.  The  oxide  of  copper  is  got  rid  of  in  the  sub- 
sequent solution. 

During  the  solution  of  silver  in  nitric  acid,  part  of  the  acid  is  decompo.sed  into 
nitric  oxide  which  is  given  off  and  becomes  red  fumes  by  contact  with  the  atmo- 
sphere, and  oxygen  which  oxidizes  the  silver.  The  oxide  formed  then  combines 
with  the  remainder  of  the  acid,  and  generates  the  nitrate  of  silver  in  solution, 
which,  by  due  evaporation,  furnishes  crystals  of  the  salt.  The  silver  should  be 
pure,  and  the  acid  diluted  for  the  purpose  of  promoting  its  action.  If  the  silver 
contain  copper,  the  solution  will  have  a  greenish  tint,  not  disappearing  on  the 
application  of  heat;  and  if  a  minute  portion  of  gold  be  present,  it  will  be  left 
undissolved  as  a  black  powder.  The  acid  also  should  be  pure.  The  commercial 
nitric  acid,  as  it  frequently  contains  both  muriatic  and  sulphuric  acids,  should 
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never  be  used  in  this  process.  The  muriatic  acid  gives  rise  to  an  insoluble  chl( 
ride,  and  the  sulphuric,  to  the  sparingly  soluble  sulphate  of  silver.* 

Properties.  Nitrate  of  silver  is  in  colourless  transparent  shining  crystals,  havJ-' 
ing  the  form  of  rhomboidal  plates,  sometimes  of  considerable  size.  Its  taste  is 
bitter  and  intensely  metallic.  It  is  soluble  in  its  own  weight  of  cold  water,  and 
in  four  parts  of  boiling  alcohol.  When  perfectly  pure,  it  is  wholly  soluble  in  dis- 
tilled water.  The  solution  stains  the  skin  of  an  indelible  black  colour,  and  is 
itself  discoloured  by  the  most  minute  portion  of  organic  matter,  of  which  it  forms 
a  delicate  test.  The  affinity  of  this  salt  for  animal  matter  is  evinced  by  its  form- 
ing definite  compounds  with  albumen  and  fibrin.  The  solution  also  stains  linen 
and  muslin  in  a  similar  manner ;  and  hence  its  use  in  making  the  so-called  in- 
delible ink.  To  remove  these  stains,  Mr.  W.  B.  Herapath  advises  to  let  fall  on 
the  moistened  spots  a  few  drops  of  tincture  of  iodine,  which  converts  the  silver 
into  iodide  of  silver.  The  iodide  is  then  dissolved  by  a  solution  of  hyposulphite 
of  soda,  made  with  half  a  drachm  to  a  fluidounce  of  water,  or  by  a  moderately 
dilute  solution  of  caustic  potassa,and  the  spots  are  washed  out  with  warm  water. 
They  are  taken  out  also  by  a  solution  of  two  and  a  half  drachms  of  cyanide  of 
potassium,  and  fifteen  grains  of  iodine,  in  three  fluidounces  of  water.  Stains  on 
the  skin  may  be  removed  by  the  same  reagents.  Nitrate  of  silver  melts  at  426°, 
and  on  concreting  forms  the  fused  nitrate,  which  is  officinal  under  the  name  of 
Argenti  Nitras  Fusa.  At  about  G00°  it  is  decomposed,  with  evolution  of  oxy- 
gen and  hyponitric  acid,  and  the  metal  is  revived.  This  explains  the  necessity  of 
guarding  against  too  high  a  heat  during  the  fusion  of  the  salt.  Nitrate  of  silver 
is  incompatible  with  almost  all  spring  and  river  water,  on  account  of  a  little 
common  salt  usually  contained  in  it ;  with  soluble  chlorides ;  with  sulphuric, 
hydrosulphuric,  muriatic,  and  tartaric  acids,  and  their  salts;  with  the  alkalies 
and  their  carbonates;  with  lime-water;  apd  with  astringent  infusions.  It  is 
sometimes  improperly  prescribed  in  pill  with  tannic  acid,  by  which  it  is  decom- 
posed. Nitrate  of  silver  is  an  anhydrous  salt,  consisting  of  one  eq.  of  nitric  acid 
54,  and  one  of  protoxide  of  silver  116  =  110  (AgO.NOj). 

Impurities  and  Tests.  Muriatic  acid  or  a  solution  of  chloride  of  sodium,  added 
in  excess  to  one  of  nitrate  of  silver,  should  throw  down  the  whole  of  the  silver 
as  a  white  curdy  precipitate  darkening  on  exposure  to  light,  and  nothing  besides. 
This  precipitate  should  be  entirely  soluble  in  ammonia.  If  not  so,  the  insoluble 
part  is  probably  chloride  of  lead.  If  the  supernatant  liquid,  after  the  removal  of 
the  precipitate,  be  discoloured  or  precipitated  by  sulphuretted  hydrogen,  the  fact 
shows  the  presence  of  metallic  matter,  which  is  probably  copper  or  some  remains 
of  lead,  or  both.  The  solution,  after  precipitation  by  muriatic  acid  and  filtration, 
should  leave  no  residue  when  evaporated.  A  piece  of  the  salt,  heated  on  charcoal 
by  the  blowpipe,  melts,  deflagrates,  and  leaves  behind  a  whitish  metallic  coating. 
After  all,  the  best  sign  of  the  purity  of  nitrate  of  silver  is  the  characteristic 
appearance  of  the  crystals.  For  other  tests,  see  Argenti  Nitras  Fusa. 

Medical  Properties.  Nitrate  of  silver,  as  an  internal  remedy,  is  deemed  tonic 
and  antispasmodic.  The  principal  diseases  in  which  it  has  been  employed  are 
epilepsy,  chorea,  angina  pectoris,  and  other  spasmodic  affections.  In  epilepsy  it 
forms  our  most  reliable  remedy ;  but  the  kind  of  cases  to  which  it  is  particularly 
applicable,  and  its  modus  operandi,  are  not  understood.  It  is  said  to  produce 
most  good  in  this  disease  when  it  acts  upon  the  bowels.  Wunderlich  has  found 
it  specially  useful  in  the  affection  named  progressive  locomotor  ataxia  {Ann.  de 
Therap.,  1863,  p.  210)  ;  and  cases  of  general  progressive  paralysis  are  said  by 
M.  E.  Bouchut  to  have  been  cured  by  it.   M.  Bouchut  recommends  it  also  in  the 

*  It  is  desirable  that  pure  silver,  free  from  copper,  should  be  used  in  this  process.  Aa 
silver  coin  always  contains  copper,  it  should  be  purified  before  being  employed.  For  this 
purpose,  according  to  the  method  of  M.  Lienau,  it  should  be  dissolved  in  nitric  acid,  and 
the  solution  precipitated  bv  chlorine  water,  which  throws  down  the  silver  only  in  the 
form  of  chloride.  The  precipitate  is  to  be  well  washed  with  chlorine  water,  then  dissolved 
in  solution  of  ammonia,  and  precipitated  by  clean  copper  wire.  The  silver  is  deposited 
as  a  black  powder,  which,  when  washed  with  solution  of  ammonia,  is  perfectly  pure. 
(See  Am.  Journ.  of  Pharm.,  July,  1862,  p.  368.) 
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^^alsy  of  the  insane.  {Ann.de  Thdrap.,  18G6,  p.  273.)  It  is  amon(?  our  most 
(illiciciit  rt'iaedit^s  in  clirouic  jfastritirt,  attendetl  witlj  pain  and  votnitinjf.    Or.  J. 

^J;\  Pt'obies.  of  rt!terril)ur>?,  Va.,  bore  testimony  to  itn  ellicacy  in  janndice  con- 

^^pectcd  with  f^astric  irritation,  f^iv(>n  proferal)iy  on  an  empty  Htomach.    {Am. 

^^Vourn.of  the  Mrd.  Sciences,. ]uly,  184«J.)  Dr.  lioudin,  of  Marseilles,  employed 
it  in  typhoid  fever  as  a  remedy  for  the  inHammation  and  nieeration  of  the  ileum, 
which  constitute  the  most  constant  lesion  in  that  disease.  M.  Delioux,  of  Kocho- 
furt,  has  proposed  albuminous  injections  of  nitrate  of  silver  in  diarrhoea,  formed 
of  half  a  pint  of  water,  containinf^  the  white  of  one  ejrjf,  from  two  to  four  grains 
of  the  nitrate,  and  an  e(|ual  weight  of  common  salt.  Nitrate  of  silver  is  soluble 
in  an  excess  of  an  albuminous  solution,  and  when  thus  prepared  is  more  readily 
al)Sorbed  than  when  dissolved  in  water.  The  common  salt  promotes  its  solu- 
tion without  decomposing  it.  {Journ.  de  I'harm.,  xx.  149.)  In  chronic  diar- 
rhcua,  especially  in  that  kind  attendant  on  phthisis,  Dr.  Macgreggor,  of  Dul)- 
lin,  has  found  the  nitrate  of  silver,  conjoined  with  opium,  a  valuable  remedy. 
It  has  also  been  used  with  supposed  advantage  in  cholera  infantum,  in  doses 
varying  from  one-sixteenth  to  one-fourth  of  a  grain,  at  intervals  of  two,  four, 
or  six  hours.  Whatever  may  be  the  remedial  value  of  this  salt  internally  ad- 
ministered, its  occasional  effect  of  producing  a  slate-coloured  discoloration  of 
the  skin,  which  is  seldom  removed,  is  a  great  objection  to  its  use.  This  effect 
proves  the  absorption  of  the  medicine,  and  is  stated  to  show  itself  first  on  the 
tongue  and  fauces.  According  to  Dr.  Branson,  an  indication  of  the  approach  of 
discoloration  is  furnished  by  the  occurrence  of  a  dark-blue  line  on  the  edges  of 
the  gums,  very  similar  to  that  produced  by  lead,  but  somewhat  darker.  For 
this  discoloration  of  the  skin  a  steady  course  of  cream  of  tartar  has  been  recom- 
mended. 

Externally,  nitrate  of  silver  is  occasionally  employed  in  solution  as  a  stimu- 
lant and  escharotic;  but  the  fused  nitrate,  which  is  not  so  pure  as  the  officinal 
nitrate  (pure  salt  in  crystals),  is  generally  selected  for  making  solutions.  In 
cases  requiring  nicety,  the  officinal  nitrate  (crystals)  should  be  directed  to  be 
dissolve(l,  and  distilled  water  should  be  selected  as  the  solvent.  A  solution,  made 
in  the  proportion  of  half  a  grain  of  the  crystals  to  a  fluidounce  of  distilled  water, 
forms  a  good  mouth-wash  for  healing  ulcers  produced  by  mercury.  In  the  in- 
flammation of  the  mouth  from  mercurial  salivation,  M.  Bouchacourt  found  a 
concentrated  solution  of  the  salt,  applied  to  the  gums,  base  of  the  tongue,  &c., 
with  a  camel's-hair  brush,  very  useful.  A  solution,  containing  from  two  to  tea 
grains  of  the  crystals  to  a  fluidounce  of  distilled  water,  is  an  excellent  applica- 
tion in  ophthalmia  with  ulcers  of  the  cornea,  in  fetid  discharges  from  the  ear, 
aphthous  affections  of  the  mouth,  and  spongy  gums. 

The  dose  of  nitrate  of  silver  (crystals)  is  the  fourth  of  a  grain,  gradually  in- 
creased to  four  or  five  grains,  three  times  a  day.  For  internal  exhibition,  the 
physician  should  always  prescribe  the  crystals,  which  are  meant  by  the  name 
Argenti  Nitras  in  the  revised  nomenclature  of  the  U.  S.  Pharmacopoeia  of  1850, 
and  never  direct  the  fused  nitrate  (Argenti  Nitras  Fusa),  which  is  often  impure. 
Nitrate  of  silver  should  always  be  given  in  pill,  in  which  form,  according  to  Dr. 
Powell,  the  system  bears  a  dose  three  times  as  large  as  when  given  in  solution. 
In  the  treatment  of  epilepsy,  this  physician  recommends  the  exhibition  at  first 
of  grain  doses,  to  be  gradually  increased  to  six  grains,  three  times  a  day.  Its 
effects  vary  very  much,  owing  no  doubt  to  the  salt  being  more  or  less  decom- 
posed by  the  substances  used  in  preparing  it  in  pill,  or  with  which  it  comes  in 
contact  in  the  stomach.  It  should  not  be  made  up  into  pill  with  crumb  of  bread, 
as  this  contains  common  salt,  but  with  some  vegetable  powder  and  mucilage. 
But,  as  all  organic  substances  more  or  less  decompose  it,  M.  Vee  proposes  the 
use  of  inorganic  matter,  such  as  nitre,  or  preferably  pure  silica  obtained  by  pre- 
cipitating one  of  the  silicates  by  an  acid,  and  washing  it.  The  least  possible 
proportion  of  tragacanth  may  be  used  to  give  adhesiveness  to  the  mass.  {Journ. 
de  Pharm  ,  Mai,  1864,  p.  408.)  In  view  of  the  fact  that  chloride  of  sodium  is 
used  with  food,  and  exists,  together  with  phosphates,  in  the  secretions,  and  that 
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free  muriatic  acid  and  albuminous  fluids  are  present  in  the  stomach,  it  is  almost 
certain  that,  sooner  or  later,  the  whole  of  the  nitrate  of  silver  will  be  converted 
into  the  chloride,  phosphate,  and  albuminate,  compounds  far  less  active  than  the 
original  salt.  The  experiments  of  Keller,  who  analyzed  the  feces  of  patients 
under  the  use  of  this  salt,  confirm  this  view.  Such  being  the  inevitable  result 
when  the  nitrate  is  given,  the  question  arises  how  far  it  would  be  expedient  to 
anticipate  the  change,  and  give  the  silver  as  a  chloride  ready  formed.  One  of 
the  authors  of  this  work  has  tried  the  chloride  in  large  doses,  in  two  cases  of 
epilepsy,  but  without  advantage.  According  to  Mialhe,  nitrate  of  silver  upon 
entering  the  stomach  is  immediately  changed  into  the  chloride, and  this  is  quickly 
converted  into  a  soluble  and  readily  absorbable  double  chloride,  by  combining 
with  chloride  of  sodium  or  of  potassium. 

Nitrate  of  silver,  in  an  overdose,  produces  the  effects  of  the  corrosive  poisons. 
The  proper  antidote  is  common  salt,  which  acts  by  converting  the  poison  into 
the  insoluble  chloride  of  silver. 

Off.  Prep.  Argenti  Cyanidum,  U.  S.;  Argenti  Nitras  Fusa,  U.  S.;  Argenti 
Oxidum.  B. 

ARGENTI  NITRAS  FUSA.  U.S.  Argenti  Nitras.  Br.  Lapis 
Infernalis.  Fused  Nitrate  of  Silver.  Lunar  Caustic. 

"  Take  of  Nitrate  of  Silver  a  convenient  quantity.  Melt  it  in  a  porcelain  cap- 
sule, and  continue  the  heat  cautiously  until  frothing  ceases;  then  pour  the 
melted  salt  into  suitable  silver  moulds."  U.  S. 

"To  obtain  the  Nitrate  in  rods,  fuse  the  crystals  in  a  capsule  of  platinum  or 
thin  porcelain,  and  pour  the  melted  salt  into  proper  moulds."  Br. 

Instead  of  forming  the  nitrate  of  silver,  as  in  the  process  of  1850,  the  present 
U.  S.  Pharmacopoeia  takes  the  salt  already  formed,  and  simply  melts  it  with  cer- 
tain precautions.  The  British  process  is  merely  the  continuation  of  that  by  which 
the  nitrate  is  obtained  in  crystals.  As  the  salt  while  melting  sinks  into  a  com- 
mon crucible,  the  fusion  is  performed  in  one  of  porcelain  or  platinum,  the  size 
of  which  should  be  sufficient  to  hold  five  or  six  times  the  quantity  of  the  salt 
operated  on,  in  order  to  prevent  its  overflowing  in  consequence  of  the  ebullition. 
Sometimes  small  portions  of  the  liquid  are  spirted  out,  and  the  operator  should 
be  on  his  guard  against  this  occurrence.  When  the  mass  flows  like  oil,  it  is  com- 
pletely fused,  and  ready  to  be  poured  into  the  moulds.  These  should  be  warmed, 
but  not  greased,  as  organic  matter  would  thus  be  furnished,  which  would  par- 
tially decompose  the  fused  salt.* 

Prpj^erties.  Fused  nitrate  of  silver,  as  prepared  by  the  above  process,  is  in 
the  form  of  hard  brittle  sticks,  of  the  size  of  a  goose  quill,  at  first  translucent, 
but  quickly  becoming  gray  or  more  or  less  dark  under  the  influence  of  light, 
owing  to  the  reduction  of  the  silver,  efifected  probably  by  organic  matter,  or  sul- 
phuretted hydrogen  contained  in  the  atmosphere.  That  the  change  does  not  de- 
pend on  the  sole  action  of  light  has  been  proved  by  Mr.  Scanlan,  who  finds  that 
nitrate  of  silver,  in  a  clean  glass  tube  hermetically  sealed,  undergoes  no  change 
by  exposure  to  light.  The  sticks  often  become  dark-coloured  and  nearly  black 
on  the  surface,  and,  when  broken  across,  exhibit  a  crystalline  fracture  with  a 
radiated  surface.  Fused  nitrate  of  silver,  when  pure,  is  wholly  soluble  in  dis- 
tilled water;  but  even  fair  samples  of  the  fused  salt  will  not  totally  dissolve,  a 
very  scanty  black  powder  being  left  of  reduced  silver,  arising  probably  from  the 
salt  having  been  exposed  to  too  high  a  heat  in  fusion. 

Impurities  and  Tes/.s.  Fused  nitrate  of  silver  is  liable  to  contain  free  silver 
from  having  been  exposed  to  too  high  a  heat,  the  nitrates  of  lead  and  copper 

*  For  certain  purposes  it  is  desirable  to  have  the  nitrate  of  silver  less  brittle  than  in 
its  pure  state.  Prof.  J.  L.  Smith,  of  Louisville,  Ky.,  has  found  that  this  may  be  effected 
by  adding  a  little  chloride  of  silver,  which  renders  the  stick  tough,  without  materially 
impairing  its  efficiency.  Dr.  Squibb  proposes  to  accomplish  the  o'bject  by  adding  40  grains 
ofniui'iaticacid,  with  half  afluidounce  of  distilled  water,  totwoounces  of  nitrate  ofsilver, 
heating  the  mixture  by  means  of  a  sand-bath  to  dryness,  and  then  melting  and  casting 
into  moulds.  {Proceedings  of  the  Am.  Pharm.  Assoc,  1858.) — Note  to  the  twelfth  edition. 
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from  the  impurity  of  the  silver  dissolved  in  the  acid,  and  nitrate  of  potassa  from 
fraudulent  ftdiuixturo.  Free  silver  will  be  left  undissolved  as  a  black  powder, 
aftt^r  the  action  of  distilled  water.  A  very  slight  residue  of  this  kind  is  hardly 
avoidable;  l)Ut,  if  there  be  niueli  free  silver,  it  will  be  shown  by  the  surface  of 
a  fresh  fracture  of  one  of  the  sticks  presenting  an  unusually  dark-gray  colour. 
(GhriHlixtm.)  The  mode  of  detecting  lead  and  copjKjr  is  explained  under  nitrate 
of  silver.  (See  Argenti  Nitran.)  In  order  to  detect  nitre,  a  solution  of  the  sus- 
pected salt  should  lie  treated  with  muriatic  acid  in  excess,  to  remove  silver,  and 
with  sulphuretted  hydrogen,  to  throw  down  other  metals  if  they  happen  to  be 
present.  The  filtered  liquid,  if  the  salt  be  pure,  will  entirely  evaporate  by  heat; 
if  it  contain  nitre,  this  will  V)e  left,  easily  known  by  its  properties  as  a  nitrate. 
This  impurity  sometimes  exists  in  fused  nitrate  of  silver  in  large  amount,  vary- 
ing, according  to  different  statements,  from  10  to  75  per  cent.  Acconling  to 
Dr.  Christison,  it  may  be  suspected  if  the  sticks  present  a  colourless  fracture. 
In  the  Hr.  Pharmacopoeia  the  following  method  is  given  for  testing  fused  nitrate 
of  silver  for  impurity,  without  determining  its  nature.  "Ten  grains  dissolved  m 
two  fluiilrachms  of  distilled  water  give  with  hydrochloric  acid  a  precipitate, 
which,  when  washed  and  thoroughly  dried,  weighs  8*44  grains.  The  filtrate 
when  evaporated  by  a  water-bath  leaves  no  residue."  If  the  weight  of  the  pre- 
cipitate be  greater  or  less  than  here  stated,  there  must  bo  some  impurity  in  the 
nitrate ;  and  any  non-precipitablo  matter,  if  solid  at  the  temperature  of  the 
water-bath,  will  be  left  behind  when  the  filtrate  is  evaporated.  In  the  U.  S. 
Pharmacopoeia,  the  following  test,  suggested  by  Dr.  Squibb,  is  given  to  detect 
nitre  or  other  saline  impurity.  "A  small  portion,  rubbed  into  tine  powder  with 
twice  its  weight  of  sugar,  forms  a  mi.xture,  which,  when  burned  upon  a  surface 
of  gla-ss  or  porcelain,  leaves  a  tasteless  residue."  If  the  nitrate  is  pure,  only  the 
reduced  metal  is  left,  which  is  without  taste.  If  it  contain  only  as  much  as  1  per 
cent,  of  nitre,  or  other  saline  impurity,  the  residue  will  have  the  sharji  alkaline 
taste  of  the  base  of  the  salt.  (Am.  Journ.  of  F harm.,  Jan.  1859,  p.  50.) 

Medical  Properties.  Fused  nitrate  of  silver  should  be  restricted  to  external 
use.  The  medical  properties  of  the  salt,  as  an  internal  remedy,  are  given  under 
the  head  of  the  crystallized  nitrate  (See  Argenti  Nitras.)  Externally  applied 
the  fused  nitrate  acts  variously  as  a  stimulant,  vesicant,  and  escharotic,  and  may 
be  employed  either  dissolved  in  water,  or  in  the  solid  state.  Dissolved  to  the 
extent  of  from  one  to  five  grains  in  a  fluidounce  of  water,  it  is  used  for  the  pur- 
pose of  stimulating  indolent  ulcers,  and  as  an  injection  for  fistulous  sores.  A 
drachm  of  the  fused  salt,  dissolved  in  a  fluidounce  of  water,  forms  an  escharotic 
solution,  which  may  often  be  resorted  to  with  advantage.  When  used  in  solution 
it  is  most  conveniently  applied  by  means  of  a  camel's-hair  brush.  But  fused 
nitrate  of  silver  is  most  frequently  employed  in  the  solid  state ;  and,  as  it  is  not 
deliquescent  nor  apt  to  spread,  it  forms  the  most  manageable  caustic  that  can  be 
used.  When  thus  employed,  it  is  useful  to  coat  the  caustic,  as  recommended  by 
M.  Dumeril,  by  dipping  it  into  melted  engravers'  sealing-wax,  which  strengthens 
the  stick,  protects  it  from  change,  prevents  it  from  staining  the  fingers,  and  af- 
fords facilities  for  limiting  the  action  of  the  caustic  to  particular  spots.  If  it  is 
desired,  for  example,  to  touch  a  part  of  the  throat  with  the  caustic,  it  is  pre- 
pared by  scraping  off  the  sealing-wax  with  a  penknife,  to  a  suitable  extent  from 
one  end.  Another  way  to  strengthen  the  stick  is  to  cast  it  around  a  platinum 
wire,  as  recommended  by  M.  Chassaignac ;  or  around  a  wick  of  cotton,  accord- 
ing to  the  plan  of  M,  Blatin.  By  the  latter  plan,  when  the  stick  is  broken,  the 
fragments  remain  attached.  If  the  fused  nitrate  be  rubbed  gently  over  the 
moistened  skin  until  this  becomes  gray, it  generally  vesicates,  causing  usually 
less  pain  than  is  produced  by  cantharides.  The  fused  nitrate  is  also  employed  to 
destroy  strictures  of  the  urethra,  warts  and  excrescences,  fungous  flesh,  incipient 
chancres,  and  the  surface  of  other  ulcers.  Mr.  Higginbottom  considers  its  free 
application  to  ulcers,  so  as  to  cover  them  with  an  eschar,  as  an  excellent  means 
of  expediting  their  cicatrization.  He  alleges  that,  if  an  adherent  eschar  be 
formed,  the  parts  underneath  heal  before  it  falls  off.  It  has  also  been  used  with 


1 


1052  Argentum.  part  ii. 

good  effect  in  the  solid  state,  by  Dr.  Jewell  in  leucorrlioea,  and  by  Ricord,  Han- 
nay,  and  others  in  the  gonorrhoea  of  women.  In  these  cases  the  pain  produced 
is  much  less  than  would  be  expected.  Lunar  caustic  is  frequently  used  in  aque- 
ous solution  as  a  topical  remedy  in  various  low  forms  of  inflammation,  but  par- 
ticularly in  erysipelas,  applied  both  to  the  inflamed  and  to  the  surrounding 
healthy  parts.  In  some  cases  it  is  sufficient  to  blacken  the  cuticle  ;  in  others  it 
is  best  to  produce  vesication.  In  the  treatment  of  these  inflammations,  Mr. 
Ward, of  London,  finds  an  ethereal  solution,  formed  by  dissolving  eight  grains  of 
the  salt  in  afluidounce  of  common  nitric  ether,  much  more  convenient  and  man- 
ageable than  an  aqueous  solution.  The  ethereal  solution  is  readily  applied,  and 
quickly  dries.  The  late  Dr.  J.  Wiltbank,  of  this  city,  used  an  aqueous  solution 
of  nitrate  of  silver  (from  20  to  40  grains  to  the  fluidounce)  in  the  treatment  of 
superficial  burns  and  scalds,  applied  with  a  camel's-hair  brush  over  the  whole 
surface,  first  wiped  dry,  after  opening  the  vesications.  If  the  burn  be  deep,  the 
entire  surface  of  the  ulcer  should  be  touched  with  the  stick.  {Med.  Exam.  ,^\axch, 
1856,  p.  144.)  In  cases  of  prolapsus  ani.Mr.  Lloyd, of  London,  smears  the  whole 
surface  of  the  protruded  bowel  with  the  solid  caustic,  and  then  returns  it.  Three 
or  four  applications,  at  intervals  of  a  week  or  fortnight,  are  generally  sufficient 
to  effect  a  cure.  Mr.  Lloyd  never  knew  this  practice  to  be  attended  with  bad 
consequences.  Prof  Parker,  of  New  York,  uses  nitrate  of  silver  for  the  radical 
cure  of  hydrocele.  After  drawing  off  the  liquid,  he  introduces,  through  the  can- 
nula, a  common  probe,  the  end  of  which  is  coated,  for  half  an  inch  or  more,  with 
the  caustic.  The  probe  is  then  carried  lightly  over  the  serous  surface  of  the 
tunica  vaginalis,  and  withdrawn.  In  smallpox  it  has  been  proposed  by  Breton- 
neau  and  Serres  to  cauterize  each  pustule,  after  its  top  has  been  removed,  on  the 
first  or  second  day  of  the  eruption,  in  order  to  arrest  its  development,  and  pre- 
vent pitting.  The  fu.sed  nitrate  also  forms  an  efficacious  application  to  certain 
ulcerations  of  the  throat,  to  different  forms  of  porrigo  of  the  scalp,  and  other 
skin  diseases,  to  punctured  and  poisoned  wounds,  and  to  chilblains,  slowly  rub- 
bed over  the  moistened  part.  If,  unexpectedly,  the  pain  produced  by  its  exter- 
nal use  should  be  excessive,  it  may  be  immediately  allayed  by  washing  the  parts 
with  a  solution  of  common  salt,  which  acts  by  decomposing  the  caustic.  In  the 
form  of  ointment,  made  by  mixing  one  part  of  the  caustic,  in  powder,  with 
thirty  of  lard,  it  has  been  used  in  ozaena;  a  piece  of  lint,  smeared  with  the 
ointment,  being  introduced  into  the  nasal  fossa. 

Nitrate  of  silver,  in  impalpable  powder,  mixed  with  an  equal  weight  of  lyco- 
podium,  and  used  by  inhalation,  has  been  found  beneficial  in  ulcerated  sore- 
throat,  laryngitis,  bronchitis,  and  incipient  phthisis,  by  Dr.  W.  M.  Cornell,  of 
Boston.  (Boston  Med.  and  Surg.  Journ.,  Sept.  25,  1850.)  The  salt,  used  in 
this  way,  has  since  been  successfully  employed  in  the  treatment  of  chronic 
laryngitis  by  M.  Trousseau,  of  Paris,  and  others.  The  mixture  employed  con- 
sisted of  three  grains  of  the  nitrate  and  a  drachm  of  sugar  of  milk,  intimately 
mixed  in  fine  powder,  of  which  as  much  as  would  fill  the  barrel  of  a  steel  pen 
was  inhaled  daily.  The  steel  pen,  charged  with  the  powder,  and  attached  to 
the  barrel  of  a  quill,  is  placed  on  the  root  of  the  tongue,  and  the  patient  com- 
presses his  lips  around  the  quill.  Then  holding  his  nose,  he  makes  a  deep  in- 
spiration, which  draws  the  powder  into  the  larynx.  (See  Am.  Jouryi.  of  Med. 
Sci.,  Oct.  1855,  p.  515.)  This  plan  of  applying  nitrate  of  silver  to  the  larynx 
is  much  more  sure  and  safe  than  that  of  introducing  the  solution  by  injection, 
or  by  means  of  a  sponge.  Dr.  Guillen,  of  Prance,  strongly  recommends  the 
insufflation  of  the  powder  in  pseudomembranous  croup,  having  derived  great 
advantage  from  it  in  his  own  experience.  (South.  Med.  and  Surg.  Journ., 
Mai'ch,  1867,  p.  486 ;  from  Revue  de  Therap.)  The  solution  may  often  be 
applied  to  different  parts  of  the  throat  by  means  of  the  atomizer.  B. 

ARGENT!  OXIDUM.  U.  S.,  Br.     Oxide  of  Silver. 

"Take  of  Nitrate  of  Silver /owr  troyounces  ;  Distilled  Water  half  a  pint; 
Solution  of  Potassa  a  pint  and  a  half,  or  a  sufficient  quantity.  Dissolve  the 
Nitrate  of  Silver  in  the  Water,  and  to  the  solution  add  Solution  of  Potassa  so 
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lonipr  as  it  produces  a  precipitate.  Wash  this  re|)eatedly  with  water  until  tbe 
waxliiri^!^  are  iK^aily  tasteless.  Lastly,  dry  the  precipitate  and  keep  it  in  a  vir«U« 
Btoppt'ii  bottle,  protected  from  the  lijflit."  U.  S. 

"  Take  of  Nitrate  uf  Silver,  in  crystals,  half  an  ounce  [avoirdupois];  Solu- 
ion  of  Lliue  three  pints  and  a  /la//"  [Imperial  uieasure] ;  Distilled  Water  ten 
/luidounres.  Dissolve  the  Nitrate  of  Silver  in  four  [duidjouuces  of  the  Dis- 
tilled Water,  and,  havinjf  poured  the  solution  into  a  bottle  containinj^  the  So- 
lution of  Liuje,  shake  the  mixture  well,  and  set  it  aside  to  allow  the  deposit  to 
-I'ttle.  Draw  off  the  supernatant  liquid,  collect  the  deposit  on  a  filter,  wash  it 
with  the  remainder  of  the  Distilled  Water,  and  dry  it  at  a  heat  not  exceeding 
Jil2°.  Keep  it  in  a  stoppered  bottle."  Jir. 

Oxide  of  silver  was  introduced  into  the  U.  S.  Pharmacopoeia  of  1850,  and  was 
opted  in  the  I3r.  Pharmacopoeia  from  the  Dublin.  In  the  processes  for  making 
nitrate  of  oxide  of  silver  is  decomposed  by  potassa  or  lime,  the  oxide  being  pre- 
cipitated, and  nitrate  of  potassa  or  nitrate  of  lime,  as  the  case  may  be,  remaining 
in  solution.  When  thus  obtained  the  oxide  is  an  olive-brown  powder.  If  the 
potassa  used  be  not  wholly  free  from  carbonic  acid,  the  precipitated  oxide  will  be 
contaminated  with  some  carbonate  of  silver.  According  to  Mr.  Borland,  of  Lon- 
don, the  carbonate  is  sometimessold  for  the  oxide.  A  third  process  for  obtaining 
this  oxide  is  that  of  Gregory,  which  consists  in  boiling  the  moist,  recently  pre- 
pared chloride  of  silver  with  a  very  strong  solution  of  caustic  potassa  (sp.  gr. 
1-25  to  1-30).  In  this  case,  by  double  decomposition,  oxide  of  silver  and  chlo- 
ride of  potassium  are  formed.  When  thus  prepared  it  is  a  very  dense  pure  black 
powder.  Oxide  of  silver  is  very  slightly  soluble  in  water.  Exposed  to  heat  it 
gives  out  oxygen,  and  is  wholly  converted  into  metallic  silver;  29  grains  of  it 
yielding  27  of  the  metal.  (Br  )  It  should  not  effervesce  with  acids.  When  its 
solution  in  nitric  acid  is  precipitated  by  chloride  of  sodium  in  excess,  the  super- 
natant liquid  is  not  discoloured  by  bihydrosulphate  of  ammonia.  The  non-action 
of  this  test  shows  the  absence  of  most  foreign  metals,  especially  copper  and  lead. 
It  parts  with  its  oxygen  with  great  facility,  being  decomposed  by  many  organic 
substances,  and  even  causing  sulphur  to  take  fire  when  the  two  are  rubbed 
together,  quite  dry,  in  a  mortar.  {Ghem.  Neivs,  May  1,  1864,  p.  217.)  Oxide  of 
silver  consists  of  one  eq.  of  silver  108,  and  one  of  oxygen  8  =  116. 

Medical  Properties.  This  oxide  has  been  proposed  as  a  substitute  for  nitrate 
of  silver,  as  having  the  general  therapeutic  virtues  of  the  latter,  without  its 
escharotic  effect,  and  objectionable  property  of  discolouring  the  skin.  It  was  first 
tried  as  a  medicine  by  V'an  Mons  and  Sementini.  In  1840  it  was  employed  by 
Dr.  Butler  Lane,  who  considered  it  to  act  as  a  sedative.  In  1845  the  late  Sir 
Janies  Eyre  strongly  recommended  it  in  his  work  on  exhausting  diseases.  Dr 
Lane  used  it  with  more  or  less  success  in  nausea,  cardialgia,  pyrosis,  various 
))ainful  affections  of  the  stomach  without  organic  lesion,  dysentery,  diarrhoea, 
night-sweats  without  other  obvious  affection,  dysmenorrhoea,  menorrhagia,  leu- 
corrhoea,  chronic  enlargements  of  the  uterus  attended  with  flooding,  &c.  The 
oxide  appeared  to  exert  a  peculiar  control  over  uterine  fluxes.  Some  of  the  cases 
treated  required  the  use  of  tonics,  after  the  curative  influence  of  the  oxide  had 
been  exerted.  The  late  Dr.  Golding  Bird  also  obtained  favourable  effects  from 
the  use  of  oxide  of  silver,  and  confirmed  to  a  certain  extent  the  results  of  Dr. 
Lane,  especially  as  to  its  valuable  powers  in  monorrhagia.  Thus  far  no  case 
of  cutaneous  discoloration  is  known  to  have  occurred  ;  though  Dr.  Lane  gave 
the  oxide  repeatedly  for  two  months,  and  Dr.  Bird  in  more  than  a  hundred  cases, 
in  one  for  four  months.  Dr.  Lane  observed  one  case  in  which  repeated  saliva- 
tion occurred,  and  Dr.  Bird  several  in  which  the  gums  were  affected.  But,  in 
order  to  draw  any  inference  from  these  results,  the  prescriber  should  be  certain 
that  the  medicine  is  not  contaminated  with  black  oxide  of  mercury.  In  stomach 
disease,  characterized  by  a  glairy  instead  of  a  watery  discharge.  Dr.  Bird  de- 
rived not  the  slightest  benefit  from  the  oxide,  though  he  used  it  in  thirty  cases. 
In  epilepsy  it  is  supposed  by  some  that  the  oxide  will  accomplish  all  that  can 
be  expected  from  the  nitrate,  with  less  risk  to  the  stomach,  and  without  incur- 
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ring  the  danger  of  discolouring  the  skin.  In  taenia  it  has  been  used  success- 
full}^  in  two  cases  bj  Mr.  Whittel.  The  dose  of  oxide  of  silver  is  a  grain,  twice 
or  thrice  a  day,  given  in  pill.  In  no  case  did  Dr.  Lane  carry  the  dose  beyond  six 
grains  in  the  twenty-four  hours.  The  pill  should  not  be  made  with  honey,  con- 
serve of  roses,  or  other  excipient  containing  glucose;  and,  indeed,  most  organic 
substances,  especially  in  a  moist  state,  deoxidize  the  oxide,  reviving  the  silver. 
Mr.  Ambrose  Smith  recommends,  as  among  the  best  excipients,  gum  arable,  or 
this  with  a  little  syrup.  (Proceed,  of  Am.  Pharni.  Assoc,  1859,  p.  808.)  Oxide 
of  silver  has  been  used  in  the  form  of  ointment,  composed  of  from  five  to  tea 
grains  to  the  drachm  of  lard,  as  an  application  to  venereal  sores,  and  to  the 
urethral  membrane  in  gonorrhoea,  smeared  on  a  bougie.  B. 

ARSENICUM. 

Preparation  of  Arsenic. 

The  officinal  liquid  preparations  of  arsenic  are,  in  compliance  with  the  Phar- 
macopoeias, considered  under  the  head  of  Liquores  or  Solutions.  (See  Liquor 
Arsenici  et  Hydrargyri  lodidi,  Liquor  Potassse  Arsenitis,  and  Liquor  Sodee 
Arsenitis,  in  Part  II.)  It  is  only  the  Iodide  of  Arsenic  that  is  treated  of  in 
this  place. 

ARSEMCI  lODIDUM.  U.S.    Iodide  of  Arsenic. 

"  Take  of  Arsenic  sixty  grains ;  Iodine  three  hundred  grains.  Rub  the  Ar- 
senic in  a  mortar  until  reduced  to  a  fine  powder  ;  then  add  the  Iodine,  and  rub 
them  together  until  they  are  thoroughly  mixed.  Put  the  mixture  into  a  small 
flask  or  a  test-tube,  loosely  stopped,  and  heat  it  very  gently  until  liquefaction 
occurs.  Then  incline  the  vessel  in  different  directions,  in  order  that  any  portion 
of  the  iodine,  which  may  have  condensed  on  its  surface,  maybe  returned  into 
the  melted  mass.  Lastly,  pour  the  melted  iodide  on  a  porcelain  slab,  and,  when 
it  is  cold,  break  it  into  pieces,  and  keep  it  in  a  well-stopped  bottle."  U.  S. 

This  iodide  was  introduced  into  the  U.  S.  Pharmacopoeia  for  the  purpose  of 
being  used  in  preparing  the  solution  of  iodide  of  arsenic  and  mercury.  It  is  made 
by  the  direct  combination  of  its  constituents,  with  the  aid  of  a  gentle  heat. 

Properties,  &c.  Iodide  of  arsenic  is  an  orange-red,  crystalline  solid,  entirely 
soluble  in  water,  and  wholly  volatilized  by  heat.  In  composition  it  is  con- 
sidered to  be  a  teriodide,  consisting  of  one  eq.  of  arsenic  75,  and  three  of  iodine 
378*9  =  453-9.  It  has  been  used  by  Biett  as  an  external  application  in  corrod- 
ing tubercular  skin  diseases.  By  the  late  Dr.  A.  T.  Thomson  it  was  given  inter- 
nally with  advantage  in  lepra,  impetigo,  and  diseases  resembling  cancer.  Dr. 
F.  C.  Crane  cured  a  case  of  what  he  considered  cancer  of  the  breast  by  its  use 
for  nearly  eight  months.  The  ointment  used  by  Biett  was  composed  of  three 
grains  o*"  the  iodide  to  an  ounce  of  lard.  The  dose  for  internal  exhibition  is  an 
eighth  of  a  grain  three  times  a  day,  given  in  pill  or  solution. 

Off.  Prep.   Liquor  Arsenici  et  Hydrargyri  lodidi,  U.  S.  B. 

ATROPIA. 

Preparations  of  Atropia. 

ATROPIA.  U.S.,  Br.  Atropia. 

"Take  of  Belladonna  Root,  in  fine  ipowder,  forty-eight  troyounces;  Purified 
Chloroform  four  troyounces  and  a  half;  Diluted  Sulphuric  Acid,  Solution  of 
Potassa,  Alcohol,  Water,  each,  a  sufficient  quantity.  Mix  the  powder  with  a 
pint  of  Alcohol,  and,  having  introduced  the  mixture  into  a  cylindrical  perco- 
lator, pour  alcohol  gradually  upon  it  until  six  pints  have  passed.  From  the 
liquid,  thus  obtained,  distil  off  twelve  pints  of  alcohol.  To  the  residue  add  suf- 
ficient Diluted  Sulphuric  Acid  to  give  it  an  acid  reaction,  and,  having  evapo- 
rated the  liquid  to  half  a  pint,  add  an  equal  bulk  of  Water,  and  filter  through 
paper.    To  the  filtered  liquid  add,  first  a  troyounce  and  a  half  of  the  Chloro- 
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form,  and  then  Solution  of  PotasBa  in  slight  cxccfiiB,  and  shako  tho  whole  to< 
gethrr  nt  inttTvals,  for  half  un  hour.  When  tlio  heavier  li(|iiid  has  Hubgided, 
separate  it,  aixl,  having  a(lii(*(l  n  troyoiiiiee  and  a  lialf  of  the  Chloroform  to 
the  lijf liter  li(|uid,  ajfain  Hhako  them  toj^elher,  and  Hcparate  the  heavier  from 
the  lig^htrr  li«iiiid  a«  before.  Add  to  this  jijrhter  li<|uid  the  remainder  of  the 
Chloroform,  and,  after  ajritation,  separate  the  heavier  liquid  for  the  third  time. 
Mix  the  heavier  licpiids  in  a  capsule,  and  set  the  mixture  aside  until,  by  spon* 
taneous  evaporation,  tho  Atropia  is  left  dry."  U.S. 

*' Take;  of  Belladonna  Root,  recently  drie<i  and  in  coarse  powder, /u'o /JOMwrf* 
[avoirdujiois];  Rectified  Spirit /p/i  pnj/x  [Imperial  measure];  Slaked  Lime  owe 
oun(r.  [avoird.] ;  Dilute  Sulphuric  Acid,  Carbonate  of  Potash,  of  each,  a  suffi- 
ciency; Chloroform,  three  Jhiidounces;  Purified  Animal  Charcoal,  a  HUjffi- 
cienvy ;  Distilled  Water  ten  Jluidounces.  Macerate  the  Root  in  four  pints  [Imp. 
meas.  ]  of  the  Spirit,  for  twenty-four  hours,  with  frequent  stirring.  Transfer  to  a 
displacement  apparatus,  and  exhaust  the  root  with  the  remainder  of  the  Spirit  by 
slow  percolation.  Add  the  Lime  to  the  tincture  placed  in  a  bottle,  and  shako 
them  occasionally  several  times.  Filter,  add  the  Dilute  Sulphuric  Acid  in  very 
feeble  excess  to  the  filtrate,  and  filter  again.  Distil  oflF  three-fourths  of  the  Spirit, 
•dd  to  the  residue  the  Distilled  Water,  evaporate  at  a  gentle  heat,  but  as  rapidly 

possible,  until  the  liquor  is  reduced  to  one- third  of  its  volume  and  no  longer 
mells  of  alcohol ;  then  let  it  cool.  Add  very  cautiously,  with  constant  stirring, 
«  solution  of  the  Carbonate  of  Potash  so  as  nearly  to  neutralise  the  acid,  care, 
however,  being  taken  that  an  excess  is  not  used.  Set  to  rest  for  six  hours,  then 
filter,  and  add  Carbonate  of  Potash  in  such  quantity  that  the  liquid  shall  ac- 
quire a  decided  alkaline  reaction.  Place  it  in  a  bottle  with  the  Chloroform  ; 
mix  well  by  frequently  repeated  brisk  agitation,  and  pour  the  mixed  liquids 
into  a  funnel  furnished  with  a  glass  stop-cock.  AVhen  the  Chloroform  has  sub- 
sided, draw  it  oflf  by  the  stop-cock,  and  distil  it  on  a  water-bath  from  a  retort 
connected  with  a  condenser.  Dissolve  the  residue  in  warm  Rectified  Spirit; 
digest  the  solution  with  a  little  Animal  Charcoal;  filter,  evaporate,  and  cool 
nntil  colourless  crystals  are  obtained."  Br. 

The  U.  S.  process  is  a  modification  of  the  one  proposed  by  Prof.  Procter  in  a 
communication  to  the  American  Pharmaceutical  Association,  published  in  their 
Proceedings  for  the  year  1860.  The  root  is  first  exhausted  by  alcohol,  by  means 
of  percolation,  a  large  proportion  of  the  alcohol  is  distilled  off,  and  sulphuric  acid 
is  added  in  slight  excess,  so  asto  convert  the  atropia  into  the  sulphate,  and  thus 
enable  it  to  be  held  in  solution  in  the  next  step  of  the  process.  The  liquid  is  now 
further  concentrated,  so  as  to  separate  nearly  all  the  alcohol,  and  then  mixed  with 
water  to  separate  resinous  and  fatty  matters.  The  sulphate  of  atropia  is  left  in 
solution.  This,  after  filtration,  is  treated  with  chloroform  and  solution  of  po- 
tassa  in  slight  excess,  the  latter  to  separate  the  atropia  from  the  sulphate,  and  the 
former  to  dissolve  it  when  thus  separated;  and  the  repeated  agitation  with  the 
chloroform  is  in  order  that  the  whole  of  the  atropia  may  be  di.ssolved.  Chloro- 
form is  admirably  adapted  to  this  purpose,  at  once  by  its  insolubility  in  water, 
and  by  its  extraordinary  solvent  power  over  atropia,  of  which  it  is  capable  of 
taking  up  33  per  cent.  The  chloroformic  solution  sinks  to  the  bottom  in  conse- 
quence of  its  density,  and,  having  been  separated,  yields  the  atropia  by  sponta- 
neous evaporation.  The  alkaloid  as  thus  obtained  is  not  pure,  still  containing 
resinous  and  colouring  matters;  but  it  was  deemed  sufficiently  so  for  medical 
use.  This  we  think  unfortunate;  for  it  is  impossible,  unless  the  alkaloid  be  ob- 
tained pure  or  very  nearly  so,  to  determine,  in  any  particular  instance,  unless 
by  a  complicated  operation,  the  precise  amount  of  impurity,  and  consequently 
the  precise  strength  of  the  preparation.  Had  it  been  deemed  advisable  to  follow 
the  process  of  Mr.  Procter,  in  all  its  steps,  this  result  might  have  been  avoided. 
Though  atropia  is  very  soluble  in  chloroform,  the  sulphate  of  that  alkaloid  is 
insoluble.  Consequently,  if  the  impure  solution  of  the  sulphate  left  after  the 
precipitation  of  the  resinous  matter  by  water,  be  thoroughly  agitated,  as  sug- 
gested by  Mr.  Procter,  with  a  portion  of  chloroform,  it  is  deprived  of  most  of 
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its  remaining  resinous,  fatty,  and  colouring  matters,  still  retaining  the  alkaloid 
in  the  form  of  sulphate,  which,  after  the  removal  of  the  chloroform,  it  will  yield 
in  a  comparatively  pure  state  to  the  subsequent  treatment  by  solution  of  potassa 
and  chloroform.  Though  caustic  potassa  is  believed  to  decompose  atropia  by 
prolonged  contact,  yet,  in  this  instance,  its  opportunity  for  any  injurious  action 
would  be  too  fugitive  to  justify  apprehension  on  this  score;  for  it  speedily  be- 
comes neutralized  by  the  sulphuric  acid,  while  the  liberated  alkaloid  is  as  quickly 
seized  by  the  chloroform,  and  carried  out  of  its  sphere  of  action.  But,  even  with 
this  improvement  of  the  process,  the  alkaloid,  as  yielded  by  the  spontaneous 
evaporation,  is  not  quite  free  from  impurity,  and,  to  be  obtained  entirely  pure 
and  colourless,  should  be  dissolved  in  alcohol,  treated  with  a  little  animal  char- 
coal, and  then  allowed  to  crystallize  by  the  spontaneous  evaporation  of  the  alco- 
holic solution  after  filtration.  Prof.  Procter  obtained  only  about  one-third  of  1  per 
cent,  of  pure  atropia  from  the  amount  of  root  used.  The  use  of  chloroform  as  a 
solvent  of  atropia,  in  preparing  that  alkaloid,  was,  we  believe,  first  suggested  by 
M.  Rabourdin,  of  Orleans,  in  France.  The  application  of  it  to  the  purification 
of  the  impure  sulphate  originated  with  Prof.  Procter.  As  chloroform  is  too  valu- 
able to  be  lost  when  it  can  conveniently  be  saved,  it  would  be  advisable,  when  it 
is  used  in  this  process,  instead  of  allowing  it  to  escape  by  spontaneous  evapora- 
tion, to  recover  it  by  distillation  with  a  warm  bath,  taking  care,  by  using  a  tem- 
perature not  exceeding  160°  F.,to  shun  any  danger  of  decomposing  the  atropia. 
The  British  process,  as  will  be  seen  by  comparing  it  with  the  notes  below,  is 
a  combination  of  the  processes  of  Mein  and  Rabourdin,  the  former  being  fol- 
lowed until  after  the  addition  of  carbonate  of  potassa,  and  the  alkaloid  thus 
liberated  being  taken  up  by  chloroform  as  in  the  latter.  The  use  of  lime  in  the 
earlier  stage  of  the  proceedings  is  to  cause  a  precipitation  of  various  substances 
which  would  otherwise  embarrass  the  subsequent  operations.* 

*  The  following  is  the  process  employed  Ijy  Mein  for  procuring  atropia.  The  roots  of 
plants  two  or  three  years  old  were  selected.  Of  these,  in  extremely  fine  powder,  24  parts 
were  digested,  for  several  days,  with  60  parts  of  alcohol  of  86  or  90  per  cent.  The  liquid 
having  been  separated  by  strong  expression,  the  residue  was  treated  anew  with  an  equal 
quantity  of  alcohol ;  and  the  tinctures,  poured  together  and  filtered,  were  mixed  with  one 
part  of  hydrate  of  lime,  and  frequently  shaken  for  24  hours.  The  copious  precipitate  which 
now  formed  was  separated  by  filtering  ;  and  diluted  sulphuric  acid  was  added  drop  by 
drop  to  the  filtered  liquor,  till  slightly  in  excess.  The  sulphate  of  lime  having  been  sepa- 
rated by  a  new  filtration,  the  alcoholic  liquid  was  distilled  to  one-half,  then  mixed  with  6 
or  8  parts  of  pure  water,  and  evaporated  with  a  gentle  heat  till  the  whole  of  the  alcohol 
was  driven  off.  The  residual  liquid  was  filtered,  cautiously  evaporated  to  one-third,  and 
allowed  to  cool.  A  concentrated  aqueous  solution  of  carbonate  of  potassa  was  then  gradu- 
ally added,  so  long  as  the  liquid  continued  to  be  rendered  turbid  ;  and  the  mixture  was 
afterwards  suffered  to  rest  some  hours.  A  yellowish  resinous  substance,  which  opposes 
the  crystallization  of  the  atropia,  was  thus  precipitated.  From  this  the  liquid  was  care- 
fully decanted,  and  a  small  additional  quantity  of  the  solution  ofthe  carbonate  was  dropped 
into  it,  till  it  no  longer  became  turbid.  A  gelatinoixs  mass  now  gradually  formed,  which, 
at  the  end  of  12  or  24  hours,  was  agitated  in  order  to  separate  the  mother-waters, 
then  thrown  upon  a  filter,  and  dried  by  folds  of  unsized  paper.  The  substance  thus 
obtained,  which  was  atropia  in  an  impure  state,  was  dissolved  in  five  times  its  weight  of 
alcohol ;  and  the  solution,  having  been  filtered,  was  mixed  with  six  or  eight  times  its 
bulk  of  water.  The  liquor  soon  became  milky,  or  was  made  so  by  evaporating  the  excess 
of  alcohol,  and,  in  the  course  of  12  or  24  hours,  deposited  the  atropia  in  the  form  of  light- 
yellow  crystals,  which  were  rendered  entirely  pure  and  colourless  by  washing  with  a  few 
drops  of  water,  drying  on  blotting-paper,  and  again  treating  with  alcohol.  From  12  oz. 
ofthe  root,  Mein  obtained  20  grs.  ofthe  alkaloid.  [Journ.  de  Pharm.,  xx.  87.) 

M.  Kabourdin,  of  Orleans,  in  France,  prepares  atropia  by  means  of  chloroform  in  the 
following  manner.  To  each  litre  (about  2  pints)  of  the  expressed  juice  of  the  fresh  leaves, 
deprived  of  its  albumen  by  heat  and  filtration,  or  to  a  filtered  solution  of  60  grammes 
(about  15  drachms)  of  extract  in  200  grammes  of  distilled  water,  4  grammes  of  potassa, 
and  30  grammes  of  chloroform  are  added,  the  whole  is  shaken  for  a  minute,  and  then  set 
aside.  In  half  an  hour,  the  chloroform,  holding  the  atropia  in  solution,  is  seen  at  the 
bottom  of  the  vessel,  resembling  a  greenish  oil.  The  supernatant  liquor  is  decanted,  and 
small  portions  of  water  successively  added  and  removed,  until  no  longer  rendered  turbid. 
The  chloroformic  solution  is  then  distilled,  hy  means  of  a  salt-water  bath,  until  all  the 
chloroform  has  passed.  The  residue  is  treated  with  a  little  water  acidulated  with  sulphuric 
acid,  which  dissolves  the  atropia,  leaving  a  green  resinous  matter.  The  solution  is  then 
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Proporlies.  Atropia  is  in  silky,  prismatic,  acicular  crvBtalfl,  which,  when  quite 
purr,  iiro  colourless,  but,  as  oljtained  acconlinjf  to  oiir  oflieinal  formula,  are  yel- 
lowisli-wliite.  It  is  inodorous,  but  has  a  hitter  and  aerid  taste.  It  is  said  to 
n)elt  at  11)4°  F.,  and  at  284°  to  l)o  volatilized,  a  portion  bein^unehanjfed,  but  the 
irreater  part  destroyed.  Accordinpj  to  Dr.  Guy,  it  melts  at  150°,  and  sublimes 
at  2S0°  (I'hnrm.  Jou7'n.,  Feb.  18(58,  p.  374);  and,  according  to  Mr.  Wadding- 
ton,  the  liquid  remains  perfectly  colourless,  and  the  vapour  condenses  in  perfect 
crystals ;  showing  that  the  alkaloid  do<.'8  not  undergo  decomposition  at  its  8ub- 
liniinu:  point.  (Ibid. ,Mart'h,  18()8,  p.  416.)  It  is  inflammable,  giving  off  an  odour 
like  that  of  benzoic  acid,  and,  when  burned  in  the  open  air,  leaving  no  residue. 
IJy  distilling  it  with  bichromate  of  potassa  and  sulphuric  acid,  Dr.  K.  Pfeiffer 
succeeded  in  obtaining  crystals  of  benzoic  acid.  (Am.  J.  of  P harm.,  May,  1864, 
p.  2lM;.)  Dr.  Kraut,  by  heating  it  with  baryta-water,  succeeded  in  obtaining  an 
nncrystallizablc  salt,  consisting  of  a  peculiar  acid  and  peculiar  ba.se,  the  former 
of  wiiich  he  calls  atropic  acid  and  the  latter /;-o/>ia.  (Ibid.,  p.  232.)  It  is  said, 
moreover,  that  when  a  little  of  it,  dissolved  in  a  few  drops  of  sulphuric  acid,  is 
Jieated,  an  odour  is  given  out  resembling  that  of  orange  flowers.  (Ibid.,  March, 
864,  p.  112.)  It  is  soluble  in  300  parts  of  water  at  60°  in  8  parts  of  alcohol 
Oeiger  and  Hesse),  in  25  parts  of  ether,  in  50  parts  of  glycerin  (Cap  and 
arol),  and,  according  to  Schlimpert,  in  a  little  more  than  3  parts  of  chloro- 
form ;  and  in  all  these  liquids  it  is  more  soluble  hot  than  cold.  It  has  a  strong 
alkaline  reaction,  forms  crystallizable  salts  with  acids,  and,  in  solution,  gives 
lemon-yellow  precipitate  with  terchloride  of  gold.  Heated  with  potassa  or 
oda  it  gives  out  ammonia,  and  is  rendered  inert  by  prolonged  contact  with  the 
former  alkalies.  Ilinterberger  states  that  an  alcoholic  solution  of  atropia,  when 
cyanogen  is  passed  through  it,  assumes  a  blood-red  colour,  and,  on  spontaneous 
evaporation,  deposits  a  red  syrupy  liquid  insoluble  in  wvtXGV.(Qmelin.)  In 
very  dilute  solution,  the  alkaloid  produces,  when  applied  to  the  eye,  a  speedy 
and  durable  dilatation  of  the  pupil.  Its  eomposition  is  represented  by  the  form- 
ulaC,.H,,NO,. 

Medical  Properties  and  Uses.  The  effects  .of  atropia  on  the  system  are  pre- 
cisely those  of  belladonna,  whether  locally  or  generally,  whether  in  moderate 
doses  as  a  remedy,  or  in  excessive  quantities  as  a  poison.  It  is  in  general,  how- 
ever, somewhat  more  speedy  in  its  operation,  probably  in  consequence  of  its 
easier  absorption.  Thus,  the  poisonous  action  of  belladonna  is  seldom  expe- 
rienced in  less  than  half  an  hour,  while  that  of  atropia  shows  itself  violently  in 
fifteen  or  twenty  minutes.  The  most  prominent  effects  from  the  smallest  reme- 
dial do.ses  are  dryness  and  stricture  of  the  throat,  and  slight  uneasiness  of  the 
head,  with  confusion  or  giddiness;  from  somewhat  larger  doses,  dilatation  of  the 
pupil,  some  dimness  of  vision,  frontal  headache,  slight  delirium,  flushed  face,  and 
sometimes  a  scarlet  rash ;  from  poisonous  doses,  the  above  symptoms  in  a  more 
aggravated  form,  great  dimness  or  total  temporary  loss  of  vision,  excessive  dila- 
tation of  the  pupil,  intense  headache  or  violent  delirium  followed  by  stupor, 
paralytic  sensations,  intense  redness  of  the  face,  neck,  &c.,  at  first  acceleration  but 
afterwards  depression  of  the  pulse,  and  finally  great  prostration,  profound  coma, 
coldness  of  the  extremities,  and  death,  if  relief  is  not  obtained.  Sometimes  nau- 
sea and  vomiting  are  produced,  and  occasionally  diarrhoea.  There  is  often  an 
increased  disposition  to  mictui'ate;  and  atropia  has  been  detected  in  the  urine 

fllforod.  the  atropia  precipitated  by  carbonate  of  potassa  in  sligbt  excess,  and  the  precipi- 
tate dissolved  in  rectified  alcohol,  which,  upon  evaporation,  yields  it  in  beautiful  groups 
of  needles.  (Gaz.  Med.  de  Paris,  Oct.  19,  1850.) 

Mr.  W.  T.  Luxton  obtains  atropia  by  adding  a  little  sulphuric  acid  to  a  strong  decoction 
of  the  leaves  so  as  to  precipitate  the  albumen,  filtering,  and  either  passing  gaseous  am- 
monia through  the  clear  liquor,  or  suspending  in  it  a  lump  of  carbonate  of  ammonia. 
Atropia  slowly  crystallizes,  and  in  a  day  or  two  may  be  separated  on  a  filter,  and  deprived 
of  colour  by  washing  with  .spirit  of  ammonia.  Mr.  Luxton  obtained  between  Sand  ©grains 
from  1000  of  the  leaves.  (See  Am.  Joum.  of  Phann.,  xxvii.  loG.) 

An  account  of  the  eflfects  of  numerous  reagents  upon  the  muriate  of  atropia,  by  Dr.  A. 
Von  Planta,  may  bo  found  in  the  American  Journal  oj  Pharmacy  (xx'ii.  88). 
67 
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of  those  who  have  taken  it  freely.  In  a  case  recorded  by  Dr.  James  Andrew 
two-thirds  of  a  grain  occasioned  the  most  alarming  symptoms,  which  continued 
for  several  days  {Ed.  Month.  Journ.  of  Med.  Sci  ,  xiv.  84);  and  a  lady,  under 
the  care  of  M.  Roux,  of  Brignolles,  took  somewhat  more  than  a  grain,  with 
the  same  alarming  symptoms  (Ann.  de  Therap.,  1861,  p.  14);  though,  in  both 
cases,  recovery  took  place  under  treatment.  In  a  child  of  three  years  old  less 
than  half  a  grain  was  followed  by  similar  dangerous  symptoms,  and  the  same 
favourable  result.  (Med.  Times  and  Gaz.,  Dec.  1850,  p.  601  )  A  solution  of 
atropia  dropped  into  the  eye  produces  dilatation  of  the  pupil  after  ten  or  fifteen 
minuteswithoutcausingcongestion  or  inflammation  ;  andthedilatation  will  usu- 
ally continue  for  two  or  three  days.  Sometimes  it  is  said  that  the  dilatation  is 
followed  by  contraction  of  the  pupil,  especially  when  the  dose  is  large.  The  al- 
kaloid also  produces  its  characteristic  constitutional  effects  when  applied  to  the 
skin  denuded  of  the  epidermis,  or  to  a  mucous  membrane,  as  of  the  rectum,  va- 
gina, &o.,  and  especially  when  injected  into  the  subcutaneous  areolar  tissue. 
The  remedies  for  its  poisonous  operation  are  the  same  as  those  for  belladonna; 
the  most  prominent  being  evacuation  of  the  stomach,  cold  applications  to  the 
head,  the  preparations  of  opium  internally,*  and  stimulants  when  the  strength  is 
failing.  The  officinal  compound  solution  of  iodine  has  been  given  in  poisoning 
by  atropia,  and  with  apparent  advantage,  in  one  or  two  cases,  though  other 
remedies  were  employed  at  the  same  time.  It  acts  by  forming  an  insoluble  com- 
pound with  the  alkaloid.   (See  Belladonna.) 

Atropia  may  be  used  internally  for  all  the  purposes  for  which  belladonna  is 
given  ;  but  it  is  chiefly  as  a  local  remedy,  for  application  to  the  eye,  or  to  the 
surface  of  the  body,  or  for  subcutaneous  injection  that  it  is  preferred ;  and  for 
these  purposes  it  has  the  advantage  over  the  ordinary  preparations  of  belladonna, 
of  greater  precision  of  dose,  quicker  action,  and  greater  neatness  and  cleanliness. 
The  dose  to  begin  with,  for  internal  use,  is  about  one-thirtieth  of  a  grain,  which 
may  be  gradually  increased  till  some  effect  is  experienced;  but  it  is  almost  too 
powerful  for  prudent  employment  in  this  way,  especially  as  all  the  effects  of  bel- 
ladonna may  be  readily  obtained  from  the  extract.  Dr.  Sieveking  found,  in  a 
trial  upon  himself,  that  one-hundredth  of  a  grain  produced  brief  vertigo  fol- 
lowed by  dryness  of  the  throat,  without  affection  of  the  viscera,  but  with  nerv- 
ous depression  next  day.  (H.  and  F.  Med.-chir.  Be  v.,  J  n\y,  1858,  Am.  ed.,p.  179.) 
It  may  be  administei'ed  dissolved  in  diluted  alcohol,  in  the  proportion  of  two 
grains  to  half  a  fluidounce,  of  which  four  minims,  or  twice  the  number  of  drops, 
may  be  given  for  a  commencing  dose.  If  given  in  pill,  the  greatest  care  should 
be  taken  to  distribute  the  atropia  equally  in  the  pill-mass  before  dividing  it.  For 
application  to  the  eye,  one  grain  may  be  dissolved  in  four  fluidrachms  of  distilled 
water  by  means  of  a  few  drops  of  acetic  acid,  of  which  no  more  should  be  used 
than  is  necessary  to  effect  the  solution.  Of  this,  a  single  drop,  applied  to  the 
inner  surface  of  the  lower  lid,  will  produce  dilatation  of  the  pupil  in  15  or  20 

*  In  reference  to  the  relative  effects  of  atropia  and  morphia,  hypodermically  admin- 
istered, Drs.  S.  Weir  Mitchell,  Keen,  and  Moreliouse  have  come  to  the  following  conclu- 
sions, among  others,  from  a  series  of  experiments  and  ohservations.  Atropia  has  no 
power  to  relieve  pain,  while  morphia  acts  powerfully,  and  the  more  so  the  nearer  it  is 
to  the  seat  of  pain ;  and  atropia  has  no  power  of  diminishing  the  action  of  morphia  in 
this  respect.  Morphia  lowers  the  pulse  slightly  if  at  all,  while  atropia  usually  lowers 
it  within  ten  minutes,  then  accelerates  it  from  twenty  to  fifty  beats  within  an  hour, 
followed  about  the  tenth  hour  by  a  reduction,  and  within  twenty-four  hours  by  a  re- 
turn to  the  normal  state;  and  morj)hia  has  no  power  to  prevent  the  eflect  of  atropia 
on  the  pulse.  With  the  change  of  the  pulse,  the  respiration  is  hardly  in  any  degree 
affected.  As  regards  the  ej^e,  the  two  alkaloids  are  mutually  antagonistic  ;  but  the  action 
of  atropia  is  much  more  durable.  The  cerebral  symptoms  produced  by  the  one  alkaloid 
are  to  a  great  extent  capable  of  being  superseded  by  the  other ;  but  in  consequence  of  the 
difference  in  their  speed  of  action,  and  the  longer  continued  action  of  the  atropia,  it  is 
difficult  to  obtain  a  perfect  neutralization  of  effect.  The  dry  mouth  of  atropia  is  not  less- 
ened by  morphia.  Atropia  does  not  constipate  like  m&rphia,  and  may  even  relax  the 
bowels.  The  nausea  of  morphia  is  not  prevented  or  removed  by  atropia.  Both  alkaloids 
occasionally  cause  dysuria,  and  that  caused  by  one  is  not  relieved  by  the  other.  (Am 
Journ.  of  Pharm.,  Sept.  1805,  p.  389.) — yoie  to  the  thirteenth  edition. 
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linutes.  The  same  solution  may  be  used  for  subcutaneous  injection  in  the  quan- 
ity  of  8  or  10  drops  to  citumu'nce  with,  and  gradually  Increased.  Mr.T.  P.'l'eale, 
f  Leeds,  has  obtaiiu'tl  the  happiest  results  in  the  treatment  of  iritis  by  the  ap- 
pliculion  of  a  solution  of  atropia  to  the  eye.  It  is  often  alone  adequate  to  the 
curi'.  (Am.  Juurn.  of  Med.  .SV/.,  July,  1867,  p.  2C5  )  For  application  to  the  sound 
hkin,  the  form  of  ointment  is  most  convenient.  This  may  be  made  by  rubbinjf  a 
grain  of  the  alkaloid  fust  with  four  minims  of  alcohol,  and  then  with  a  drachm 
«»f  lard,  (ilycerin  and  olein  also  have  been  recomnuMided  as  vehicles  of  atropia 
for  e.xternai  use;  and  may  be  incorporated  with  it  in  the  same  proportion. 

When  solution  of  atropia  is  u.sed  locally  for  dilating  the  pupil,  it  may  be 
(•iiher  dropped  into  the  eye  within  the  lower  lid,  or  may  be  introduced  on  small 
slips  of  4)aper  previously  saturated  with  the  solution  and  dried,  or,  what  is 
8till  more  convenient,  by  njeansof  minutcclrcular  discs  of  gelatin,  made  by  mix- 
ing ihe  solution  with  gelatin  and  evaporating  so  as  to  procure  a  thin  film,  which 
is  to  Ix)  cut  into  circular  pieces.  These  have  the  advantage  over  paper  that  they 
do  not  require  to  be  subsequently  removed  from  the  eye. 

The  external  use  of  atropia  is  not  without  danger,  unless  great  caution  be 
observed.  A  case  is  on  record  in  which  an  ointnjent  composed  of  three  grains 
of  the  sulphate  and  two  drachms  of  lard,  applied  upon  a  vesicated  surface  on 
the  neck,  produced  in  a  few  minutes  the  most  violent  symptoms  of  belladonna 
poi-soning,  ending  in  death  in  two  hours.  (Ann.  de  Therap.,  1867,  p.  9.) 

0(f.  Prep.  Atropine  Sulphas;  Liquor  Atropiae,  Br.;  Unguentum  Atropise, 
Br.'  W. 

ATROPIA  SULPHAS.  U.S.,  Br.  Sulphate  of  A  tropin. 

"  Take  of  Atropia  sixty  grains ;  Stronger  Pother  four  fluidounces  and  a 
half:  Sulphuric  Acid  .sr'j;  .grains;  Stronger  A]coho\  a  Jiuidrachm.  Dissolve 
the  Atropia  in  the  Ether;  then  mix  the  Acid  and  Alcohol,  and  add  the  mixture, 
drop  by  drop,  to  the  ethereal  solution  until  the  Atropia  is  saturated.  Allow  the 
liquid  to  stand  until  the  precipitate  formed  is  deposited.  Then  decant  the  ether, 
and  expose  the  residue  to  spontaneous  evaporation  until  the  salt  is  dry."  U.  S. 

"Take  of  Atropia  one  hundred  and  twenty  grains;  Distilled  Water  four 
fluidrachms ;  Diluted  Sulphuric  Acid  a  sufficiency.  Mix  the  Atropia  with  the 
Water  and  add  the  Acid  gradually,  stirring  them  together  until  the  alkaloid  is 
dissolved,  and  the  solution  is  neutral.  Evaporate  it  to  dryness  at  a  temperature 
not  exceeding  100°."  Br. 

The  U.  S.  is  essentially  the  process  of  M.  Ch.  Maitre,  which  is  contained  in 
a  note  in  the  11th  edition  of  the  Dispensatory.  Atropia  being  soluble  in  ether 
while  its  sulphate  is  insoluble  in  that  fluid,  a  convenient  method  is  afforded  for 
preparing  the  sulphate  with  little  evaporation.  By  adding  the  mixed  acid  and 
alcohol  to  the  ethereal  solution,  the  sulphate  is  formed,  and  being  insoluble  in 
the  ether  is  deposited ;  while  the  little  left  dissolved  in  the  alcohol  is  obtained 
by  spontaneous  evaporation.  The  quantity  of  acid  added  is  intended  to  saturate 
the  alkaloid ;  but  if  the  saturation  should  not  be  exact,  it  would  be  easy  to  ren- 
der it  so  by  the  addition  of  a  little  more  of  the  alkaloid  or  a  little  more  of  the 
acid,  as  the  case  may  be. 

From  the  grep,t  facility  with  which  atropia  undergoes  change,  much  caution- 
is  necessary  in  preparing  its  salts ;  and  the  process  was  arranged  in  reference  to 
this  caution.  Upon  the  addition  of  the  mixed  acid  and  alcohol  to  the  ethereal 
solution,  the  liquid  becomes  milky,  and  deposits  on  the  sides  of  the  vessel  a 
copious  precipitate,  of  a  viscid  appearance,  which  soon  dries  upon  the  decanta- 
tion  of  the  ether,  and  the  placing  of  the  vessel  in  a  drying  room.  To  succeed  with 
this  process,  it  is  necessary  that  the  liquids  employed  should  be  carefully  freed 
from  water,  the  sulphuric  acid  being  monohydrated,  and  that  the  temperature 
should  be  kept  as  low  as  possible.  There  should  be  no  excess  of  acid ;  and,  if 
such  an  excess  should  be  found  upon  applying  the  test  of  litmus  paper,  the 
solution  should  be  neutralized  by  a  portion  of  reserved  solution  of  atropia. 
(.47/1.  Jyurn.o/P/iarni.,  xxviii.  361;  from  Bepert.  de  Pharm.)  In  the  British 
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process  the  same  object  of  avoiding  decomposition  by  heat  is  arrived  at  by  the 
low  temperature  at  which  the  evaporation  is  effected. 

Sulphate  of  atropia,  as  thus  obtained,  is  a  Avhite  slightly  crystalline  powder, 
having  the  taste  of  atropia,  very  soluble  in  water  and  alcohol,  but  insoluble  in 
ether  and  chloroform.  It  should  be  dissipated  by  heat,  and  neutral  to  test- 
paper.  It  is  known  to  be  a  sulphate  by  giving  a  white  precipitate,  with  chlo- 
ride of  barium,  and  a  salt  of  atropia  by  its  effect  in  dilating  the  pupil,  when  a 
drop  of  a  weak  solution  is  introduced  into  the  eye. 

If  it  be  required  to  procure  the  sulphate  in  the  form  of  crystals,  which  may 
sometimes  be  desirable  to  avoid  adulteration,  the  process  of  M.  Laneau  may  be 
employed.  A  solution  of  crystallized  atropia  in  absolute  alcohol,  in  the  propor- 
tion of  2-89  parts  of  the  former  to  4  parts  of  the  latter  by  weight,  having  been 
made  with  the  assistance  of  a  gentle  heat,  0"4  parts  of  sulphuric  acid  of  the  sp. 
gr.  1"85,  diluted  with  3  parts  of  absolute  alcohol,  are  to  be  gradually  added,  and 
stirred  with  a  glass  rod,  until  saturation,  as  shown  by  test-paper,  is  effected. 
The  solution  is  then  allowed  to  evaporate  spontaneously,  and  the  thinner  the 
stratum  the  sooner  Avill  the  process  be  completed.  The  crystals  are  in  colourless 
needles  more  or  less  interlaced.  (See  Am.  Journ.  ofPharm  ,  July,  1863,  p.  315.) 

The  effects  of  the  salt  on  the  system  are  precisely  the  same  as  those  of  atropia, 
and  it  may  be  used  in  the  same  dose.  Its  only  advantage  over  the  alkaloid  is 
its  solubility  in  water.  The  sulphate  is  recommended  by  Dr.  Fleming,  associ- 
ated in  very  small  doses  with  sulphate  of  magnesia,  and  aromatic  sulphuric 
acid,  in  habitual  constipation.  (An7i.  de  Therap.,  1867,  p.  4  )  A  solution  of  the 
salt  in  the  proportion  of  one  part  to  one  hundred  of  the  solvent  has  been  found 
instantaneously  efficacious  in  the  relief  of  toothache,  applied  in  the  quantity  of 
a  drop  or  two  to  the  denuded  dental  pulp  ;  and  it  is  said,  in  the  same  quantity,  to 
produce  complete  insensibility  of  the  dental  nerves,  in  cases  in  which  an  artifi- 
cial tooth  is  inserted  in  a  living  root.  (Ann.  de  Therap.,  1861,  p.  19.)*      W. 

BARIUM. 

Preparation  of  Barium. 

BARII  CHLORIDUM.  U.S.  Chloride  of  Barium.  Muriate  of  Ba- 
ryta. 

"Take  of  Carbonate  of  Baryta,  in  small  pieces.  Muriatic  Acid,  each,  four 
troyounces  ;  Water  a  pint.  Mix  the  Acid  with  the  Water,  and  gradually  add 
the  Carbonate  of  Baryta.  Towards  the  close  of  the  effervescence  apply  a  gen- 
tle heat,  and,  when  chemical  action  has  ceased,  filter  the  liquid,  and  evaporate 
so  that  crystals  may  form  when  it  cools."  U.  S. 

When  carbonate  of  baryta  is  employed  for  obtaining  chloride  of  barium,  as  in 
the  officinal  process,  the  reactions  are  very  simple.  The  muriatic  acid  displaces 
the  carbonic  acid  with  effervescence ;  and,  by  reacting  with  the  baryta,  forms 

*Vilerianate  of  Atropia.  This  salt  has  been  supposed  to  have  peculiar  virtues;  though, 
in  consideration  of  the  very  minute  proportion  of  the  valerianic  acid  in  each  dose,  it  is 
extremely  doubtful  whetlier  it  is  capable,  in  any  appreciable  degree,  of  modifying  the  in- 
fluence of  the  alkaloid.  It  may  be  prepared  by  dissolving  38  parts  of  pure  and  dry  atropia 
in  140  parts  of  alcohol  of  85°,  and  mixing  the  solution  with  another  made  by  dissolving 
12  parts  of  pure  valerianic  acid  in  10  parts  of  alcohol  of  the  same  strength  ;  and  allowing 
the  mixed  liquids  to  evaporate  spontaneously  at  a  heat  of  from  86°  to  iOO°  F.  [Journ.  de 
Pharm.,  Mars,  1864,  p.  236.)  According  to  M.  Michea,  the  valerianate  of  atropia  produces 
the  eitects  of  this  alkaloid  in  smaller  doses  than  the  sulphate  or  even  atropia  itself.  He 
has  often  known  hp.lf  a  milligramme  (about  j^^  gr.)  to  produce  dryness  of  the  throat  and 
dilatation  of  the  pupils  the  day  after  its  exhibition,  while  it  is  generally  not  till  the  expira- 
tion of  several  days  that  he  had  been  able  to  obtain  the  same  etfect  from  double  the  dose 
of  the  sulphate  given  daily.  He  also  found  less  of  the  valerianate  required  than  of  the 
sulphate  to  modify  the  paroxysms  of  epilepsy.  [Ann.  de  Therap..  1864,  p.  81.)  In  the 
Journal  de  Pliarmacie  for  Nov.  1858  (p.  347)  there  is  a  particular  account  of  the  chemi- 
cal properties  and  mode  of  procuring  of  valerianate  of  atropia  in  the  crystalline  form, 
to  which  the  reader  is  referred.  It  is  probable  that,  as  in  the  case  of  valerianate  of  am- 
monia, less  difficulty  will  be  found,  if  our  officinal  monohydrated  valerianic  acid  is  em- 
ployed. [Note  to  the  twelfth  edition.) 
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'^■ilurido  of  barium  and  water.  Tlio  solution  of  chloride  ofliuriutn,  thus  obtuined, 
^Hieldii  crystaLs  of  the  chloridu  by  coticunlration  and  cooling.    Another  plan  is 
^Hlat  which  procures  it  from  the  sulpliate,  a.s  directed  in  the  late  Kdinlmrgh 
^^*harmacop(Bia.   In  this  the  sulphate,  previously  ignited  and  powdered,  is  mixed 
with  charcoal  and  e.\pos«)d  to  a  low  white  heat,  by  whi<'h  its  constituents  are 
dco.vidizcd.  and  sulpjiurct  of  barium  |>roduced;  tlte  oxygen  escaping  in  com- 
bination with  the  carbon  as  carbonic  oxide  and  acid.  The  sulphuret  of  barium, 
after  having  been  dissolved  in  water,  is  decomposed  by  the  addition  of  muri- 
atic acid  ;  sulphuretted  hydrogen  i)eiug  evolved,  and  chloride  of  barium  formed 
in  solution,  from  which,  in  the  usual  manner,  the  solid  salt  is  obtained. 

Of  these  processes,  that  in  which  the  native  carbonate  is  used  is  the  sim- 
plest and  most  convenient;  but  the  carbonate  is  comparatively  a  rare  mineral, 
and.  as  the  sulphate  in  line  powder  is  a  cheap  article  of  commerce,  being  ex- 
tensively employed  for  nnxiiig  with  white  lead,  it  is  almost  always  used  for 
obtaining  chloride  of  barium  and  the  other  barium  compounds. 

Properties.  Chloride  of  barium  is  a  permanent  white  salt,  possessing  a  bitter 
and  disagreeable  taste.  It  crystallizes  in  rhombic  tables  with  beveled  edges. 
It  dissolves  iu  about  two  and  a  half  times  its  weight  of  cold  water,  and  in  a  little 
more  than  its  own  weight  at  222°,  the  boiling  point  of  a  saturated  solution.  It 
is  scarcely  solul)le  in  absolute  alcohol,  but  dissolves  in  rectilied  spirit.  Alcohol, 
impregnated  with  it,  burns  with  a  yellow  flame.  When  expo.sed  to  heat,  it  de- 
cre|)itates  and  loses  its  water  of  crystallization,  and  at  a  red  heat  fuses.  It  is 
decomposed  by  the  sulphates,  oxalates,  and  tartrates,  and  the  alkaline  phos- 
j)hates,  borates,  and  carbonates;  also  by  nitrate  of  silver,  acetate  and  phosphate 
of  mercury,  and  acetate  of  lead.  When  pure  it  does  not  deliquesce.  Its  solution 
is  not  affected  by  ammonia,  which  proves  the  absence  of  alumina  and  sesqui- 
oxide  of  iron,  or  by  sulphuretted  hydrogen,  which  shows  that  neither  copper 
nor  lead  is  present.  After  the  whole  of  the  barium  has  been  precipitated  by  an 
excess  of  sulphuric  acid,  the  supernatant  liquid  is  shown  to  be  free  from  lime 
by  the  non-action  of  carbonate  of  soda.  Lime  may  be  separated  by  the  process 
of  Dr.  Wolcott  Gibbs,  which  consists  in  adding  to  the  solution  of  the  chloride 
a  small  portion  of  the  solution  of  hydrate  of  baryta,  and  then  passing  through 
it  a  current  of  carbonic  acid,  when  the  whole  of  the  lime  will  be  thrown  down 
as  a  carbonate.  (Wurtz,  N.  Y.  Journ.  of  Fharrn.,\.  164.)  If  strontia  be  present, 
an  alcoholic  solution  of  the  salt  will  burn  with  a  red  flame.  Like  all  the  solu- 
ble salts  of  barium  it  is  poisonous.  It  consists  of  one  eq.  of  chlorine  355,  one 
of  barium  68-7,  and  two  of  water  18^122-2.  It  is  used  in  medicine  only  in 
solution.  The  officinal  solution,  Liquor  Barii  Chloridi,  is  treated  of  among  the 
LiQUORES,  or  Solutions. 

Off.  Prep.  Liquor  Barii  Chloridi,  U.  S.  B. 

BEBERIA. 
Preparation  of  Beheerm. 

BEBERIA  SULPHAS.  Br.  Sulphate  of  Bcbeeria. 

"  Take  of  Bebeeru  Bark  [Nectandra,  U.  <S'.],  in  coarse  powder,  one  pound 
[avoirdupois];  Sul[)huric  Acid  Aa/y  a y/Mi(Zo««ce  [Imperial  measure];  Slaked 
Lime  three-quartern  of  an  ounce,  or  a  sufficiency  ;  Solution  of  Ammonia  a  suffi- 
ciency;  Rectified  '&^\\'\t  sixteen  Jiuidounces,  or  a  sufficiency ;  Diluted  Sulphuric 
Acid  a  sufficiency ;  Water  one  gallon  [Imp.  meas.]  ;  Distilled  Water  a  suffi- 
ciency. Add  the  Sulphuric  Acid  to  the  Water;  pour  upon  the  Bark  enough  of 
this  mixture  to  moisten  it  thoroughly;  let  it  macerate  for  twenty-four  hours; 
place  it  iu  a  percolator,  and  pass  through  it  the  remainder  of  the  acidulated 
water.  Concentrate  the  acid  liquor  to  the  bulk  of  one  pint,  cool,  and  add  gradu- 
ally the  Lime  in  the  form  of  milk  of  lime,  agitating  well,  and  taking  care  that 
the  fluid  still  retains  a  distinct  acid  reaction.  Let  it  rest  for  two  hours;  filter 
through  calico ;  wash  the  precipitate  with  a  little  cold  Distilled  Water,  and  to 
the  filtrate  add  Solution  of  Ammonia  until  the  fluid  has  a  faint  ammouiacal 
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odour.  Collect  the  precipitate  on  a  cloth,  wash  it  twice  with  ten  ounces  of 
cold  water,  squeeze  it  gently  with  the  hand,  and  dry  it  by  the  heat  of  a  water- 
bath.  Pulverise  the  dry  precipitate,  put  it  into  a  flask  with  six  ounces  of  the 
llectified  Spirit,  boil,  let  it  rest  for  a  few  minutes,  and  pour  off  the  spirit. 
Treat  tlie  undissolved  portion  in  a  similar  manner  with  fresh  spirit  until  it  is 
exhausted.  Unite  the  spirituous  solutions,  add  to  them  four  ounces  of  Distilled 
Water,  and  distil  so  as  to  recover  the  greater  part  of  the  spirit.  To  the  residue 
of  the  distillation  add  by  degrees,  and  with  constant  stirring.  Diluted  Sulphuric 
Acid  till  the  fluid  has  a  slight  acid  reaction.  Evaporate  the  Avhole  to  complete 
dryness  on  the  water-bath,  pulverise  the  dry  product,  pour  on  it  gradually  one 
pint  [Imp.  meas.]  of  cold  Distilled  Water,  stirring  diligently;  Alter  through 
paper ;  evaporate  the  filtrate  to  the  consistence  of  syrup,  spread  it  in  thin  layers 
on  flat  porcelain  or  glass  plates,  and  dry  it  at  a  heat  not  exceeding  140°.  Pre- 
serve the  product  in  stoppered  bottles."  Br. 

This  was  a  new  officinal  of  the  first  British  Pharmacopoeia,  scarcely  deserv- 
ing the  prominence  thus  given  to  it  from  anything  yet  known  of  its  powers,  es- 
pecially when  it  is  considered  how  unsparingly  not  a  few  of  the  older  remedies, 
still  thought  by  many  practitioners  to  be  efficacious,  were  swept  out  of  the  offi- 
cinal catalogue. 

In  the  above  process  the  bark  is  exhausted  by  water  acidulated  with  sulphuric 
acid;  lime  is  added  to  separate  various  inert  matters,  still  leaving  the  acid  in 
excess,  as  otherwise  it  might  precipitate  the  bebeeria  itself;  the  filtered  liquor 
is  treated  with  ammonia  which  throws  down  the  bebeeria;,  the  precipitate  is 
exhausted  by  alcohol  which  dissolves  the  alkaloid;  and  the  solution,  having 
been  concentrated,  is  treated  with  sulphuric  acid  so  as  to  form  the  sulphate, 
Avhich  is  obtained  by  evaporation  to  dryness.  It  is  obvious  that  the  salt  of  be- 
beeria thus  obtained  must  be  very  impure,  and  among  other  substances  probably 
contains  a  portion  of  sipeeria,  another  alkaloid  of  the  bark.  It  is  in  dark-brown 
translucent  scales,  yellow  when  reduced  to  powder,  of  a  strongly  bitter  taste,  and 
soluble  in  water  and  alcohol.  According  to  the  Br.  Pharmacopoeia,  "  its  watery 
solution  gives  with  chloride  of  barium  a  white  precipitate,  and  with  caustic  soda 
a  yellowish-white  precipitate,  which  is  dissolved  by  agitating  the  mixture  with 
twice  its  volume  of  ether;  and  the  ethereal  solution,  separated  by  a  pipette,  and 
evaporated,  leaves  a  yellow  translucent  residue, entirely  soluble  in  diluted  acids." 
If  the  whole  of  the  precipitate  produced  is  dissolved  by  ether,  it  cannot  contain 
sipeeria,  which  is  insoluble  in  that  menstruum.  It  is  "entirely  destructible  by 
heat,  and  water  forms  with  it  a  clear  brown  solution." 

Sulphate  of  bebeeria  is  a  tonic,  supposed  to  possess  antiperiodic  powers,  and 
lias  been  given  in  intermittent  fever  and  other  periodical  diseases.  It  is  thought 
to  be  useful  also  in  various  uterine  diseases,  as  dysmenorrhoea,  monorrhagia,  and 
leucorrhoea ;  and  has  been  recommended  in  blenorrhceal  discharges,  and  in  atony 
of  the  kidneys  and  bladder.  (Dr.  A.  P.  Merrill,  Half-yearhj  Abstract  of  Med. 
Sci.,  xlv.  2-49.)  The  dose  is  from  two  to  five  grains.  (See  Nectandra,  in  Part  I.) 

W. 

BISMUTHUM. 

Preparations  of  Bismuth. 

BISMUTHI  SUBCARBONAS.  U.S.  Bismuthi  Carbonas.  Br. 
Subcarbonate  of  Bismuth.    Carbonate  of  Bismuth. 

"Take  of  Bismuth,  in  pieces,  two  troyounces ;  Nitric  Acid  eight  troyounces 
and  a  half;  Water  of  Ammonia  five  fluidounces ;  Carbonate  of  Soda /en 
troyounces ;  Distilled  Water  a  sufficient  quantity.  Mix  four  troyounces  and  a 
half  of  the  Nitric  Acid  with  four  fluidounces  of  Distilled  Water  in  a  capacious 
glass- vessel,  and,  having  added  the  Bismuth,  set  the  whole  aside  for  twenty-four 
hours.  Dilute  the  resulting  solution  with  ten  fluidounces  of  Distilled  Water,  stir 
it  thoroughly,  and,  after  twenty-four  hours,  filter  through  paper.  To  the  filtered 
liquid,  previously  diluted  with  four  pints  of  Distilled  Water,  slowly  add  the 
Water  of  Ammonia,  with  constant  stirring.  Transfer  the  whole  to  a  strainer, 
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l^^nd,  aflor  the  precipitate  has  been  drained,  wash  It  with  two  pints  of  Dintilled 

^BFater,  drain  it  aji^ain,  and  pren.s  out  as  much  of  the  li<]tiid  as  poKHiblo.    Then 

^Hkiec  the  |)n'cipitiite  in  a  proper  vessel,  add  the  remainder  of  the  Nitric  Acid, 

^uiid  heat  nearly  to  tiie  IxtiJinj?  point.  When  the  solution  has  become  cold,  PJowly 

add  to  it  Distilled  Water,  with  constant  stirrin;,',  until  the  further  addition  of 

this  liquid  liegins  to  produce  a  ])ermanent  niilkinesfl.    Then  Ret  the  8olution 

aside,  and,  at  the  end  of  twenty-four  hours,  filter  throuju^h  paper. 

'•  Dissolve  the  Carbonate  of  Soda  in  twenty  Huidounces  of  Distilled  Water, 
with  the  aid  of  heat,  and  filter  the  solution  throuffh  paper.  To  this,  when  cold, 
slowly  add  the  solution  of  nitrate  of  bismuth,  with  constant  stirring.  Transfer 
the  whole  to  a  strainer,  and,  after  the  precipitate  has  been  drained,  wash  it  with 
Distilled  Water  until  the  washings  pass  tasteless.  Lastly,  press  the  precipitate 
so  as  to  free  it  as  far  as  possible  from  water,  dry  it  on  bibulous  paper  with  a 
gentle  heat,  and  rub  it  into  powder."  U.  S. 

"  Take  of  Purified  Bismuth,  in  small  piece.s,  iwoounceH  [avoirdupois] ;  Nitric 
Acid  four  Jluidouncen  [Imperial  measure];  Carbonate  of  Ammonia  six  ounces 
[avoird.];  Distilled  Water  a  sufficiency.  Mi.x  the  Nitric  Acid  with  three 
[fluiiljounces  [Imp.  meas.]  of  Distilled  Water,  and  add  the  Bismuth  in  suc- 
cessive portions.  When  effervescence  has  ceased,  apply  for  ten  minutes  a  heat 
approacliing  that  of  ebullition,  and  afterwards  decant  the  solution  from  any 
insolulde  matter  that  may  be  present.  Evaporate  the  solution  until  it  is  reduced 
to  two  fluidtounces  [Imp.  meas.],  and  add  this  in  small  quantities  at  a  time  to 
a  cold  filtered  .solution  of  the  Carbonate  of  Ammonia  in  two  pints  [Imp.  meas.  ] 
of  Dl.stilled  Water,  constantly  stirring  the  mixture  as  it  is  formed.  Collect  the 
precipitate  on  a  calico  filter,  and  wash  it  with  Distilled  Water  until  the  wash- 
ings pass  tasteless.  Remove  now  as  much  of  the  adhering  water  as  can  be 
separated  from  the  precipitate  by  slight  pressure  with  the  hands,  and  finally 
dry  the  product  at  a  temperature  not  exceeding  150°."  Br. 

This  preparation  was  first  made  officinal  in  the  existing  edition  of  the  U.  S. 
Pharmacopoeia.  As  metallic  bismuth  generally  contains  arsenic,  it  is  very  im- 
portant to  provide  that  this  should  be  left  behind,  in  the  processes  for  making  its 
medicinal  preparations.  It  is  on  this  account  that  the  present  formula  is  so  ela- 
borate. The  bismuth  is  first  dissolved  in  nitric  acid,  a  portion  of  which  oxidizes 
the  metal,  with  the  evolution  of  nitrous  vapours,  while  another  portion  combines 
with  the  oxide  produced  to  form  nitrate  of  bismuth.  At  the  same  time  the 
arsenic  is  also  oxidized  at  the  expense  of  the  nitric  acid,  and  unites  with  a  por- 
tion of  the  oxidized  metal  so  as  to  generate  the  arseniate  of  bismuth.  Both  of 
these  salts,  therefore,  are  contained  in  the  solution,  which  is  very  concentrated. 
Both  have  the  property,  when  their  solution  is  diluted  with  water,  to  separate 
into  two  salts,  one  an  insoluble  subsalt  which  is  deposited,and  the  other  a  soluble 
supersalt  which  is  held  in  solution.  But  the  arseniate  is  more  disposed  to  the 
change  than  the  nitrate,  and  requires  for  the  purpose  a  smaller  amount  of  water 
of  dilution.  Hence,  the  first  direction,  after  the  metal  has  been  dissolved,  is  to 
add  a  moderate  quantity  of  distilled  water,  insufficient  to  cause  the  decomposi- 
tion of  the  nitrate.  From  thisdilutedsolution  the  insoluble  subarseniate  is  slowly 
depo.sited,  so  as,  in  the  course  of  twenty-four  hours,  to  free  it  almost  if  not  eu-  ■ 
tirely  from  the  poisonous  metal.  This  is  separated  by  filtration,  and  the  solution 
is  now  diluted  with  a  much  larger  quantity  of  distilled  water,  which  causes  a  co- 
pious deposition  of  subnitrate  of  bismuth.  But,  in  order  not  to  waste  the  super- 
nitrate  remaining  in  solution,  this  is  decomposed  by  amnionia,  which  takes  most 
of  the  nitric  acid,  and  precipitates  the  bismuth  combined  with  the  remainder  in 
the  form  of  subnitrate.  The  whole  of  the  precipitated  subnitrate,  thus  freed  from 
arsenic,  is  redissolved  in  nitric  acid,  and  the  solution  of  the  nitrate  now  obtained, 
being  diluted  with  just  so  much  water  as  to  produce  a  commencing  precipitation 
of  subnitrate,  is  freed  by  filtering  from  the  small  quantity  formed,  and  slowly 
added  to  a  solution  of  carbonate  of  soda.  An  interchange  of  principles  takes 
place  ;  nitrate  of  soda  and  carbonate  of  bismuth  are  formed,  the  former  of  which 
remains  in  solution,  and  the  latter  is  deposited.  This  part  of  the  process  tends 
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still  further  to  get  rid  of  the  arsenic;  for  if  any  of  the  arsenic  acid  or  arseniate 
of  bismuth  exist  in  the  solution, the  poisonous  acid  would  combine  with  the  soda, 
and  thus  forming  a  soluble  salt,  would  be  retained  by  the  water.  Nothing  now 
remains  but  to  wash,  dry,  and  powder  the  precipitate. 

The  British  process  is  more  simple,  because,  using  bismuth  already  purified, 
it  is  without  the  preliminary  measures  taken  in  the  U.  S.  process  to  separate 
the  arsenic.  It  is  essentially  the  same  as  the  method  described  in  the  twelfth 
edition  of  this  Dispensatory  {page  1025) ;  carbonate  of  ammonia  being  used  in- 
stead of  carbonate  of  soda  for  the  precipitation  of  the  subcarbonate  of  bismuth. 

Properties.  Subcarbonate  of  bismuth  is  a  white  or  yellowish-white  powder, 
blackened  by  sulphuretted  hydrogen,  without  odour  or  taste,  and  insoluble  in 
water,  whether  pure  or  impregnated  with  carbonic  acid.  (Berzelius.)  Its  sp. 
gr.  is  about  4.  It  effervesces  with  acids,  and,  when  exposed  to  heat,  loses  9"5 
per  cent,  of  its  weight  (  U.  S.),  in  consequence  of  the  escape  of  carbonic  acid, 
and  is  converted  into  the  anhydrous  teroxide,  of  a  light-yellow  colour.  When 
mixed  with  sulphuric  acid,  and  subjected  to  Marsh's  test,  it  should  yield  no 
arsenic,  or  merely  a  trace.  "  The  nitric  acid  solution  gives  no  precipitate  with 
diluted  sulphuric  acid  or  with  solution  of  nitrate  of  silver.  If  to  nitric  acid 
mixed  with  half  its  volume  of  distilled  water  as  much  carbonate  of  bismuth 
be  added  as  the  acid  will  dissolve,  one  volume  of  this  solution  poured  into 
twenty  volumes  of  water  will  yield  a  white  precipitate."  Br.  If  arsenic  were 
]n'esent,  a  precipitate  would  take  place  with  a  much  smaller  proportion  of  water. 
The  formula  of  the  subcarbonate  is  BiOj,COj,  or,  according  to  the  Br.  Pharma- 
copoeia, 2(Bi03,CO,),HO. 

Medical  Properties  and  Uses.  This  salt  was  brought  into  notice  by  M.  Ilan- 
non,  of  Brussels,  who  recommends  it  as  a  substitute  for  the  subnitrate.  He 
considers  it  to  act  for  the  first  few  days  of  its  employment  as  a  sedative,  and 
afterwards  as  a  tonic.  Like  the  subnitrate  it  is  applicable  to  the  treatment  of 
gastralgia  following  the  phlegmasias  of  the  digestive  organs,  and  attended  with 
a  red  tongue,  laborious  digestion,  acid  eructations,  and  spasmodic  vomitings. 
He  conceives  it,  however,  to  have  many  advantages  over  the  subnitrate,  among 
which  are  its  more  ready  tolerance  by  the  stomach,  its  greater  solubility  in  the 
gastric  juice,  its  power  to  neutralize  excess  of  acid  in  the  stomach,  and  the  want 
of  any  tendency  to  constipate.  The  dose  is  from  15  to  45  grains,  given  three 
times  a  day  just  before  meals,  and  gradually  increased.  It  may  be  taken  in  a 
little  water.  (Ann.  de  Therap.,  1857,  p.  214.)  W. 

BISMUTHI  SUBNITRAS.  Z7.  >S'.  Bismuthum  Albvm.  Br.  SuhnU 
irate  of  Bismuth.    White  Bismuth. 

"  Take  of  Bismuth,  in  pieces,  two  troyounces  ;  Nitric  Acid,  Carbonate  of  Soda, 
each,  ten  troyounces  ;  Water  of  Ammonia  six  Jluidounces ;  Distilled  Water  a 
sufficient  quantity.  Mix  four  troyounces  and  a  half  of  the  Nitric  Acid  with  four 
fluidounces  of  Distilled  Water,  in  a  capacious  glass  vessel,  and,  having  added 
the  Bismuth,  set  the  whole  aside  for  twenty-four  hours.  Dilute  the  resulting 
solution  with  ten  fluidounces  of  Distilled  Water,  stir  it  thoroughly,  and,  at  the 
end  of  twenty-four  hours,  filter  through  paper. 

"Dissolve  the  Carbonate  of  Soda  in  twenty  fluidounces  of  Distilled  Water 
with  the  aid  of  heat,  and  filter  the  solution  through  paper.  To  this,  when  cold, 
slowly  add  the  solution  of  nitrate  of  bismuth,  with  constant  stirring.  Transfer 
the  whole  to  a  strainer,  and,  after  the  precipitate  has  been  drained,  wash  it  with 
Distilled  Water  until  the  washings  pass  tasteless,  and  drain  again  as  completely 
as  possible.  Then  place  the  moist  precipitate  in  a  capacious  vessel,  gradually 
add  the  remainder  of  the  Nitric  Acid,  and  heat  nearly  to  the  boiling  point. 
When  the  solution  has  become  cold,  slowly  add  to  it  Distilled  Water,  with  con- 
stant stirring,  until  the  further  addition  of  this  liquid  begins  to  producje  a  per- 
manent milkiness.  Then  set  the  solution  aside,  and,  at  the  end  of  twenty-four 
hours,  filter  through  paper.  To  the  filtered  liquid,  previously  diluted  with  four 
pints  of  Distilled  Water,  slowly  add  the  Water  of  Ammonia,  with  constant  stir- 
ring.   Transfer  the  whole  to  a  strainer,  and,  after  the  precipitate  has  been 
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draintul,  wnuh  it  with  two  pints  of  Dintillcd  Wutur,  druiii  it  again,  ati<I  prc'tiHout 
OH  iiiurh  of  tlio  li(|uid  u.s  pu.sHililu.  Lastly,  dry  it  upou  bibuluuH  puper  with  a 
geiitlf  hi'ut,  and  ruh  it  into  |)owder."  U.  S. 

"  Tuke  of  IJisniiitli,  in  .siiiull  pieces,  (wo  ounces  [avoirdupois];  Nitric  Acid 
four  fluidouncets  [Iiuperiai  measure];  Distilled  Water  a  sujjicienci/.  Mix  the 
Nitric  Acid  with  tiiree  [lluidjouuces  of  Distilled  Water,  and  add  the  Ifisniuth 
in  successive  portions.  When  eflervescence  has  ceased,  apply  for  ten  minutes 
a  heat  approaching  that  of  ebullition,  and  decant  the  solution  from  any  ia- 
soluiile  matter  that  nniy  be  present.  Evaporate  the  solution  until  it  is  reduced 
to  two  llui<l()unces,  and  pour  it  into  half  a  gallon  of  Distilled  Water.  When 
the  precipitate  which  forms  has  subsided,  decant  the  supernatant  liquid,  add 
half  a  gallon  [hup.  meas.]  of  Distilled  Water  to  the  precipitate,  stir  them 
wtill  together,  and  after  two  hours,  decant  off  the  liquid,  collect  and  drain  the 
precipitate  in  a  calico  filler,  press  it  with  the  bauds,  and  dry  it  at  a  tempera- 
ture of  150°."  Br. 

The  U.  S.  process  is  new,  the  British  that  of  the  late  Dublin  Pharmacopoeia. 
The  alterations  from  the  old  process,  in  the  former,  were  based  upon  the  wish  to 
get  rid  of  any  arsenic  that  might  be  present  in  the  bismuth  used.  This  is  accom- 
plished by  lirst  preparitig  the  carbonate,  by  adding  the  nitric  acid  solution  of  bis- 
muth to  a  solution  of  carbonate  of  soda  in  excess,  whereby  most  of  the  arsenic  is 
retained  in  the  solution  probably  as  arseniate  of  soda,  while  the  insoluble  carbo- 
nate is  precipitated.  This  is  dissolved,  with  the  aid  of  heat,  in  nitric  acid,  so  as 
to  make  a  very  concentrated  solution  of  the  nitrate,  to  which,  when  cold,  just  so 
much  water  is  added  as  to  begin  to  produce  a  permanent  turbidness.  The  object 
of  this  is  to  allow  any  arsenic  that  may  be  still  present  to  be  deposited,  which 
happens  for  reasons  stated  in  explaining  the  process  for  procuring  the  subcar- 
bonate.  (Seepage  1063.)  The  deposited  matter  having  been  precij)itated,  only 
the  pure  nitrate  remains  in  solution,  which  is  made  to  yield  the  subuitrate  by 
large  dilution  with  water,  and  still  more  completely  by  the  addition  of  ammonia. 

in  the  British  formula,  the  old  method  is  pursued  of  simply  dissolving  the 
bismuth,  which  has  been  previously  purified,  in  nitric  acid  somewhat  diluted, 
concentrating  the  solution,  and  precipitating  by  adding  it  to  a  large  quantity 
of  water.  When  bismuth  is  added  to  dilute  nitric  acid,  red  fumes  are  copiously 
given  off,  and  the  metal,  oxidized  by  the  decomposition  of  part  of  the  nitric 
acid,  is  dissolved  by  the  remainder  so  as  to  form  a  solution  of  the  ternitrate 
of  teroxide  of  bismuth.  It  is  unneces.sary  to  have  the  metal  in  powder;  as  it 
dissolves  with  great  facility  when  added  to  the  acid  in  fragments.  When 
the  solution  is  completed,  the  liquor  should  be  added  to  the  water,  and  not 
the  water  to  the  solution.  Immediately  on  the  contact  of  the  solution  with 
the  water,  four  eqs.  of  the  ternitrate  are  resolved  into  three  eqs.  of  mononi- 
trate of  bismuth  (subuitrate)  which  precipitates,  and  one  eq.  of  the  9-nitrate 
which  remains  in  solution.  4(BiO„3NO  )  =  3(BiO,,N05)  and  BiO,,9NO,.  la 
order  to  have  a  smooth  light  powder,  which  is  most  esteemed,  the  precipitate 
should  be  well  washed  to  remove  every  trace  of  free  nitric  acid,  and  dried  as 
speedily  as  possible.  In  the  use  of  this  formula  it  is  taken  for  granted  that  the 
bismuth  has  been  ascertained  to  be  free  from  arsenic;  and,  if  it  prove  upou  the 
application  of  Marsh's  test  to  be  otherwise,  means  should  certainly  be  employed 
to  purify  lx;fore  using  it.  Measures  for  this  purpose  will  be  mentioned  under  Bis- 
mutbum  Purificatum  (pa</«10G7).  Should  the  subuitrate  or  subcarbonate  bo 
a.scertained  to  contain  arsenic,  it  may,  as  suggested  by  Dr.  Ilcrapath,  be  purified 
by  boiling  it  with  solution  of  caustic  soda  or  potassa,  twice  successively,then  thor- 
oughly washing  the  residue,  which  will  be  yellow  oxide  of  bismuth,  dissolving  it 
again  in  nitric  acid,  and  precipitating  by  water  as  before.  (Chem.  News,  Feb.  14, 
18(53,  p.  77.)  In  the  washing  of  subuitrate  of  bismuth,  the  salt  is  asserted  to  lose 
a  portion  of  its  nitric  acid;  and  the  change  may  be  considerable,  if  the  washing 
be  persevered  with  so  long  as  the  liquid  conies  away  in  any  degree  acidulous. 
It  has  been  ascertained  by  Julius  Lowe  that  this  effect  may  be  avoided  by 
washing  with  a  very  dilute  solution  of  nitrate  of  ammonia,  containing  one  part 
in  500  parts  of  water.  (Chem.  Gaz.,  March  15,  1859,  p.  119.) 
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Properties.  Subnitrate  of  bismuth  is  a  heavy  powder,  of  a  pure-white  colour, 
a  faintly  sour  smell  and  taste,  and  the  property  of  reddening  moistened  litmus 
paper.  It  is  slightly  soluble  in  water,  and  readily  so  in  the  strong  acids,  from 
which  it  is  precipitated  by  water.  The  fixed  alkalies  dissolve  it  si)aringly,  and 
ammonia  more  readily.  It  is  darkened  by  hydrosulphuric  acid  gas,  but  not  by 
exposure  to  light,  unless  it  contains  a  little  silver,  or  is  subjected  to  the  influ- 
ence of  organic  matter.  If  it  dissolves  in  nitric  acid  without  effervescence,  it 
contains  no  carbonate,  and,  if  the  nitric  solution  is  not  precipitated  by  dilute 
sulphuric  acid,  it  is  free  from  lead.  It  sometimes  contains  arsenic,  which  may 
be  detected  by  acting  on  it  with  pure  sulphuric  acid,  evaporating  to  dryness, 
dissolving  in  hot  distilled  water,  and  testing  a  part  of  the  solution  by  Marsh's 
apparatus.  B}'^  this  method  M.  Lassaigne  detected  one-sixth  of  1  per  cent,  of 
arsenic  in  a  sample  of  subnitrate  sold  in  Paris.  M.  Glenard  proposes  two  new 
methods  of  searching  for  arsenic  in  the  subnitrate;  one  merely  qualitative,  the 
other  quantitative.  The  first  consists  in  strongly  heating  a  mixture  of  the  sus- 
pected salt  with  acetate  of  potassa.  The  least  trace  of  arsenic  will  be  detected  by 
the  strong  and  offensive  odour  produced,  owing  to  the  formation  of  cacodyle.  In 
the  second,  the  subnitrate  of  bismuth  is  heated  with  pure  muriatic  acid.  If  arse- 
nic be  present  it  will  rise  in  vapours  in  the  form  of  chloride.  These  should  be 
carefully  collected  and  condensed,  and  then  treated  with  an  excess  of  sulphu- 
retted hydrogen.  The  sulphuret  of  arsenic  precipitated  will  be  the  measure  of 
the  metal.  {Ann.de  Therap.,  1868,  p.  176.)  M.  Lassaigne  has  found  as  much 
as  27  per  cent,  of  chloride  of  bismuth  in  this  preparation,  when  obtained  by 
precipitating,  with  water,  a  solution  of  bismuth  in  a  mixture  of  nitric  and 
muriatic  acids.  The  same  impurity  is  introduced,  to  a  small  extent,  by  using 
common  water  containing  chlorides;  and  subsulphate  of  bismuth  renders  the 
preparation  impure,  when  the  water  used  contains  sulphate  of  lime.  (Journ.  de 
Chim.  Med.,  Mai,  1855,  p.  276.)  These  facts  show  the  necessity  of  using  dis- 
tilled water.  As  regards  the  origin  of  the  chlorine  sometimes  existing  in  com- 
mercial subnitrate  of  bismuth,  it  is  asserted  by  Mr.  R.  C.  Tichborne  to  be  a 
common  practice  with  the  manufacturer,  in  order  to  save  the  bismuth  existing 
in  the  mother-liquor,  after  the  deposition  of  the  subnitrate,  to  precipitate  it 
with  chloride  of  sodium,  thus  obtaining  an  insoluble  oxychloride  of  bismuth, 
which  is  then  added  to  the  previous  product.  {Pharm.  Journ.,  Feb.  1860,  p. 
413  )  The  new  metal  thallium  is  said  to  be  present  in  most  specimens  of  the 
pharmaceutical  preparations  of  bismuth.  For  the  modes  of  detecting  and  sepa- 
rating it,  the  reader  is  referred  to  the  Chemical  Newi^  (March  7,  1863,  p.  109). 
Phosphate  of  lime  has  been  ascertained  to  be  an  occasional  adulteration  of  the 
subnitrate.  A  ready  method  of  detecting  it,  suggested  by  M.  lloussin,  has 
proved  to  be  fallacious,  and  may  lead  to  false  decisions  as  to  the  presence  of 
the  phosphate,  and  thus  injuriously  compromise  the  reputation  of  individuals. 
There  can  be  no  difficulty  in  detecting  the  adulteration  by  reliable  tests.  Sub- 
nitrate of  bismuth  was  called,  by  the  earlier  chemists,  magistery  of  bismuth. 
It  consists  of  one  eq.  of  nitric  acid  54,  one  of  teroxide  of  bismuth  237,  and  one 
of  water  9  =  300.  When  heated  to  redness  it  loses  20  per  cent,  of  its  weight.  U.  S. 

Medical  Properties.  Subnitrate  of  bismuth  is  antispasmodic,  absorbent,  and 
slightly  sedative  and  astringent.  When  its  use  is  too  long  continued  it  produces 
scorbutic  symptoms,  a  proof  that  it  is  absorbed.  It  was  first  used  as  a  medicine 
by  Dr.  Odier,  of  Geneva.  It  is  principally  employed  in  painful  affections  of  the 
stomach,  such  as  cardialgia,  pyrosis,  and  gastrodynia,  in  spasmodic  diseases, 
and  in  dysentery  and  diarrhoea.  Rayer  employed  it  with  advantage  in  the  diar- 
rhoea of  phthisis  and  typhus,  and  Aran  recommended  it  in  the  obstinate  form 
of  the  complaint  which  sometimes  follows  typhoid  fever.  It  has  been  used  also 
in  dysentery.  M.  Monneret  particularly  insists  upon  the-  remarkable  etticacy  of 
the  medicine,  given  in  very  large  doses,  in  chronic  gastro-intestinal  affections, 
attended  with  diarrhoea ;  a  plan  of  treatment  which  has  been  followed  by  several 
practitioners  with  advantage.  M.  Trousseau  has  successfully  employed  subni- 
trate of  bismuth  in  the  diarrhoea  of  children  in  the  form  of  enema,  in  the  dose  of 
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BHto  scruples,  mixed  with  thick  flaxseed  tea.  M.  Monneret  uses  it  thus  in  much 
^^rger  doses.    Pfe  thinks  that  in  diarrhoea  its  action  is  entirely  local;  but  thin 
view  is  combated  by  Dr.  Lussanna,  who  believes  that  a  i)art  of  the  medicine 
enters  the  circulation,  thou/jfh  it  never  passes  into  the  urine.    Its  use  always 
blackens  the  stools.  The  do.se  of  subnitrate  of  bismuth,  usually  prescribed,  ig 

Re  j^rains,  gradually  increased  to  fifteen,  twice  or  thrice  a  day,  given  in  ])ill,  or 
xed  with  sweetened  water.  Upon  the  plan  of  large  doses,  recommended  by 
Moiiiicret,  from  half  an  ounce  to  an  ounce  is  given  daily,  in  divided  doses, 
the  diarrhrea  of  adults;  from  half  a  drachm  to  a  drachm  in  that  of  infants; 
and  from  a  drachm  to  two  drachms  in  painful  affections  of  the  stomach.  In  these 
large  doses  the  medicine  is  said  to  be  perfectly  safe;  and  yet  Orlila  mentions, 
as  resulting  from  an  overdose,  gastric  distress,  nau.sea,  vomiting,  diarrhoea  or 
constipation,  colic,  heat  in  the  breast,  slight  rigors,  vertigo,  and  drowsiness. 
These  effects  are  to  be  combated  by  mucilaginous  drinks,  eneraata,  and  emol- 
lient fomentations,  and,  in  case  of  inflammation,  by  bleeding,  both  general  and 
local.  The  contradictory  statements  as  to  the  safety  of  the  preparation  can  be 
explained  only  on  the  supposition  that  it  is  sometimes  rendered  poisonous  by 
the  presence  of  arsenic,  chloride  of  bismuth,  or  free  nitric  acid ;  and  a  strong 
motive  is  thus  furnished  to  the  apothecary  to  prepare  the  medicine  with  the 
greatest  care.  M.  Ilodolfi,  of  Breccia,  has  found  the  use  of  the  subnitrate,  asso- 
ciated with  bicarbonate  of  soda  and  sulphur,  to  be  very  efficient  in  controlling 
the  night  sweats  of  phthisis.  Seven  or  eight  grains  of  the  bicarbonate  with 
two  or  three  grains  of  each  of  the  other  ingredients,  may  be  taken  every  two 
hours.  The  favourable  effect  may  be  expected  in  four  or  five  days.  (Journ.  de 
Pharm.,  4e  ser.,  iii.  468.) 

M.  Monneret  recommends  the  external  use  of  subnitrate  of  bismuth  as  a  dry- 
ing application.  In  the  treatment  of  ulcers,  especially  scrofulous  ones,  provided 
no  risk  would  be  incurred  by  stopping  the  discharge,  he  sprinkles  the  powder 
over  the  whole  ulcerated  surface.  M,  E.  Caby  has  used  it  as  a  topical  applica- 
tion in  leucorrhoea,  gonorrhoea,  and  gleet.  When  used  in  leucorrhoea,  the  entire 
surface  of  the  vagina  is  dusted  with  the  powder.  The  injection  for  gonorrhoea 
or  gleet  is  made  by  mixing  with  water  as  much  of  the  subnitrate  as  can  be 
conveniently  suspended.  Three  parts  of  the  salt  to  twenty  of  water  have  been 
recommended.  A  portion  of  the  mixture  is  injected  thrice  daily,  and,  each  time, 
retained  five  minutes.  Dr.  W  II.  Hamilton,  of  St.  Augustine,  Illinois,  has  em- 
ploN'ed  it  advantageously  for  preventing  pitting  in  smallpox.  He  applies  it  to 
the  face  twice  a  day,  after  lubricating  the  surface  with  olive  oil.  {Am.  Journ. 
of  Med.  Sci.,  Oct.  1865,  p.  563.)  The  external  use  of  subnitrate  of  bismuth  is 
attended  with  no  pain.  {Ban king^s  Abstract,  xx.  188.) 

Of.  Prep.  Trochisci  Bisniuthi,  i?r.  B. 

BISMUTHUM  PURIFICATUxM.  Br.  Purified  Bismuth. 

"  Take  of  Bismuth  ten  ounces,  Nitrate  of  Potash  in  powder  two  ounces.  Put 
the  Bismuth  and  one  ounce  of  the  Nitrate  of  Potash  into  a  crucible,  and  heat 
them  to  a  temperature  at  which  both  the  metal  and  the  salt  are  fused.  Con- 
tinue the  heat,  constantly  stirring  the  contents  of  the  crucible,  for  fifteen 
minutes,  or  until  the  salt  has  solidified  into  a  slag  over  the  metal.  Then  re- 
move the  salt,  add  the  remainder  of  the  nitrate  of  potash  to  the  bismuth  in 
the  crucible,  and  repeat  the  process  as  before.  Finally,  pour  the  Bismuth  while 
fused  into  a  suitable  mould  and  allow  it  to  cool."  Br. 

A  mode  of  purifying  bismuth  is  given  in  the  U.  S.  Pharmacopoeia  in  the 
process  for  preparing  the  subcarbonate  and  subnitrate.  (See  pages  1062  and 
1064.)  That  of  the  Br.  Pharmacopoeia  is  different;  consisting  in  the  oxidize- 
ment  of  the  arsenic  and  other  contaminating  metals  that  may  be  present,  by 
means  of  the  nitric  acid  of  the  nitre,  and  their  consequent  separation  from  the 
bismuth,  the  great  mass  of  which  remains  behind  unaff'ected.  This  method  was 
referred  to  in  the  twelfth  edition  of  the  Dispensatory  (p.  1025);  where  also 
the  plan  of  M.  W.  Pierre  is  mentioned,  consisting  in  the  addition  of  from  2-5 
to  5  per  cent,  of  zinc  to  the  bismuth,  and  strongly  heating  the  mixture  in  a 
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crucible,  with  a  piece  of  charcoal  to  prevent  the  oxidation  of  the  zinc.  Both 
the  arsenic  and  zinc  are  driven  off.  {Ghem.  News,  Jan.  16,  1861.) 

"  Dissolved  in  a  mixture  of  equal  volumes  of  nitric  acid  and  distilled  water, 
it  forms  a  solution  which  by  evaporation  yields  colourless  crystals,  that  are 
decomposed  on  the  addition  of  water,  giving  a  white  precipitate.  If  the  mother- 
liquors  from  which  the  crystals  have  been  separated  be  added  to  solution  of 
carbonate  of  ammonia,  the  precipitate  formed  and  the  solution  are  free  or  nearly 
free  from  colour"  (Br.)  ;  indicating  the  total  or  almost  total  absence  of  metals 
that  yield  coloured  salts,  as  copper,  iron,  &c. 

0^'.  Prep.  Bismuthi  Carbonas,  Br.;  Bisniuthi  Subnitras,  Br.;  Liquor  Bis- 
muthi  et  Ammonias  Citratis,  Br.  W. 

CADMIUM. 

Preparation  of  Cadmium. 

CAD  Mil  SULPHAS.  U.S.    Sulphate  of  Cadmium.. 

"Take  of  Cadmium,  in  small  pieces,  a  troyounce;  Nitric  Acid  two  troy- 
ounces;  Carbonate  of  Soda  three  troyounces;  Sulphuric  Acid /bwr  hundred 
and  twenty  grains;  Distilled  Water  a  sufficient  quantity.  To  the  Cadmium 
and  two  fluidounces  of  Distilled  Water,  introduced  into  a  glass  vessel,  add  by 
degrees  the  Nitric  Acid,  and,  when  the  action  slackens,  apply  a  gentle  heat 
until  the  metal  is  dissolved.  Filter  the  solution,  and,  having  dissolved  the 
Carbonate  of  Soda  in  six  fluidounces  of  Distilled  Water,  mix  the  solutions 
thoroughly.  Wash  the  precipitate  obtained  until  the  water  passes  tasteless, 
and  dissolve  it  in  the  Sulphuric  Acid,  diluted  with  four  fluidounces  of  Distilled 
Water.  Then  evaporate  the  solution  to  one-third,  and  set  it  aside  to  crystal- 
lize. Lastly,  dry  the  crystals  on  bibulous  paper."  U.S. 

A  nitrate  of  cadmium  is  first  formed,  in  consequence  of  the  greater  facility 
with  which  nitric  acid  acts  upon  that  metal  than  sulphuric  acid.  The  cadmium 
is  oxidized  at  the  expense  of  a  part  of  the  acid,  with  the  production  of  hypo- 
nitric  acid  fumes,  and  the  resulting  oxide  unites  with  the  undecomposed  part 
of  the  acid  to  form  the  nitrate.  This  is  then  decomposed  in  solution  by  carbo- 
nate of  soda,  with  a  mutual  interchange  of  principles;  the  nitric  acid  of  the 
nitrate  of  cadmium  taking  the  soda  of  the  carbonate,  and  forming  nitrate  of 
soda  which  is  retained  in  solution,  while  the  carbonic  acid  and  oxide  of  cad- 
mium combine  to  produce  the  insoluble  carbonate  of  that  metal,  which  is  de- 
posited. This,  having  been  washed,  is  treated  with  dilute  sulphuric  acid,  by 
which  the  carbonic  acid  is  expelled,  and  the  sulphate  of  cadmium  generated 
in  solution,  from  which  it  is  obtained  by  concentration  and  crystallization. 

Properties.  Sulphate  of  cadmium  crystallizes  in  oblique  prisms  with  rhom- 
boidal  bases,  which  are  transparent  and  colourless,  and  said  to  resemble  those  of 
sulphate  of  zinc.  They  have  an  astringent,  slightly  acidulous,  and  austere  taste, 
effloresce  "on  exposure  to  the  air,  and  are  very  soluble  in  water.  The  solution, 
even  though  acidulated,  gives  with  hydrosulphuricacid  a  yellow  precipitate,  be- 
coming orange-yellow,  of  sulphuret  of  cadmium,  which  is  dissolved  by  strong 
muriatic  acid,  but  is  insoluble  in  solutions  of  potassa  or  ammonia,  and  is  thus 
readily  distinguished  from  the  sulphuret  of  arsenic.  With  hydrosulphate  of  am- 
monia it  gives  a  yellow  precipitate  insoluble  in  an  excess  of  the  hydrosulphate. 
Ammonia  produces  a  white  precipitate,  soluble  in  an  excess  of  the  precipitant; 
carbonate  of  ammonia  a  white  one  insoluble  in  an  excess ;  ferrocyanide  of  potas- 
sium a  white  precipitate  not  dissolved  by  muriatic  acid  ;  and  the  ferridcyanide  a 
brownish-yellow  one  soluble  in  a  large  excess  of  that  acid.  (Brande  &  Taylor.) 
By  these  tests  sulphate  of  cadmium  is  distinguished  as  a  salt  of  that  metal.  As 
a  sulphate  it  is  known  by  yielding  a  precipitate  with  chloride  of  barium  not 
soluble  in  nitric  acid.  Zinc  precipitates  cadmium  in  the  metallic  state  from  the 
solution.  Cadmium  suspended  in  a  solution  of  sulphate  of  copper  precipitates 
that  metal,  leaving  sulphate  of  cadmium  in  solution ;  and  this  has  been  proposed 
as  a  method  of  obtaining  the  salt.  The  formula  of  sulphate  of  cadmium  as  com- 
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only  given  Is  CiiO.SO,  +  4II0;  but,  accordinjj;  to  M.  <k'  Ilauer,  it  is  Hiiid  to 
VI.'  eifrl«t  eqs.  of  wutorfor  evory  throe  of  the  salt,  and  its  formula  is  3(CdO, 
,)  +  8lI0.  (Cfiein.  News,  Nov.  29,  1862,  p.  2«58.)  W. 

Mt'dical  Uses.  Sulphate  of  cadmium  ia  said  lo  rcHemblo  sulphate  of  zinc  ah  an 
aHtrinfft'iit  and  emetic.  Hosides  thtfse  properties,  it  po88e!4se.s,  according  to  M. 
rimaiul,  valuable  powers  as  a  remedy  in  syphiliH,  rheumatism,  and  gout.  As 
t  it  has  l)een  u.sed  almost  exclusively  as  an  astringent  and  stimulating  remedy 
in  di.seases  of  the  eyes.  In  specks  and  opacities  of  the  cornea  it  has  been  em- 
ployed successfully  b}'  both  American  and  European  surgeons.  It  is  u.sed  either 
in  solution,  in  the  proportion  of  from  half  a  grain  to  four  grains  to  the  fluid- 
ounce  of  tlistilled  water,  or  in  the  form  of  ointment,  made  by  mixing  two  grains 
with  four  scruples  of  fresh  lard.  M.  Fronmiiller  has  employed  it,  with  excellent 
results,  in  specks  of  the  cornea,  dis.solved  in  rose-water  in  the  proportion  of  three 
grains  to  two  fluidounces,  conjoined  with  from  half  a  fluidrachm  to  a  fluidrachm 
a!ul  a  half  of  wine  of  opium.  We  have  had  no  experience  with  sulphate  of  cad- 
mium as  an  internal  remedy,  and  can  give  no  authoritative  statement  as  to  the 
proper  dose.  Nor  does  this  appear  to  have  been  well  determined ;  for,  while  on 
the  one  hand  we  are  told  that  it  is  ten  times  as  strong  as  sulphate  of  zinc,  oa 
the  other  it  is  said  to  be  used  for  the  same  purposes  and  in  the  same  doses  as 
that  salt.  (Bouchardat,  Ann.  de  T'herap.,  1857,  p.  231.)  13. 

CALX. 

Preparations  of  Lime. 

The  liquid  preparations  of  lime.  Liquor  Calcis  and  Liquor  Calcii  Chloridi, 
have,  in  conformity  with  the  present  edition  of  the  U,  S.  Pharmacopoeia,  been 
transferred  to  the  Solutions.  (See  Liquores.) 

CALCIS  CARBONAS  PR^CIPITATA.  U.S.,  Br.  Precipitated 
Carbonate  of  Lime. 

"  Take  of  Solution  of  Chloride  of  Calcium  five  pints  and  a  half;  Carbonisite 
of  Soda  seventy-two  troyounces;  Distilled  \\a\.qv  a  sufficient  quantity.  Dis- 
solve the  Carbonate  of  Soda  in  six  pints  of  Di.stilled  Water.  Heat  this  solu- 
tion and  the  Solution  of  Chloride  of  Calcium,  separately,  to  the  boiling  point, 
and  mix  them.  After  the  precipitate  has  subsided,  separate  it  from  the  super- 
natant liquid  by  decantation,  and  wash  it  with  boiling  Distilled  Water  until 
the  washings  cease  to  be  affected  by  a  solution  of  nitrate  of  silver.  Lastly, 
dry  the  precipitate  on  bibulous  paper."  U.  S. 

"Take  of  Chloride  of  Calcium  five  ounces  [avoirdupois];  Carbonate  of 
Soda  thirteen  ounces  [avoird.];  Boiling  Distilled  Water  a  sufficiency.  Dis- 
solve the  Chloride  of  Calcium  and  the  Carbonate  of  Soda  each  in  two  pints 
[Imperial  measure]  of  the  Water;  mix  the  two  Solutions;  and  allow  the  pre- 
cipitate to  subside.  Collect  this  on  a  calico  filter,  wash  it  with  boiling  Dis- 
tilled Water  until  the  washings  cease  to  give  a  precipitate  with  nitrate  of 
silver,  and  dry  the  product  at  the  temperature  of  212°."  Br. 

These  processes  do  not  es.'^entially  differ.  In  each  a  mutual  interchange  of 
principles  takes  place,  resulting  in  the  production  of  chloride  of  sodium  which 
remains  in  solution,  and  carbonate  of  lime  which  is  deposited.  Any  peculiar 
advantage  of  the  preparation  must  depend  on  the  minute  division  of  its  parti- 
cles. According  to  Dr.  Bridges,  this  effect  is  best  obtained  by  employing  the 
solutions  at  the  boiling  temperature,  a  precaution  which  is  observed  in  both  the 
present  officinal  processes.  (Am.  Journ.  of  Phai'm.,  xvl.  163.)  When  properly 
made,  it  is  a  very  pure  carbonate  of  lime,  in  the  form  of  a  fine  white  powder, 
free  from  grittiness,  insoluble  in  water,  but  wholly  soluble  in  dilute  muriatic 
acid  with  copious  effervescence.  These  properties  serve  to  distinguish  it  from 
sulphate  of  lime,  with  which  it  is  sometimes  adulterated,  and  which  has  even 
been  sold  for  it.  It  is  known  to  be  a  salt  of  lime  by  giving  a  copious  white 
precipitate  with  oxalate  of  ammonia,  when  this  is  added  to  its  solution  in  muri- 
atic acid,  previously  neutralized  by  ammonia.  It  is  dissolved  by  nitric  acid,  giv- 
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ing  a  clear  solution,  which  if  perfectly  neutral,  and  boiled  to  drive  off.carbonic 
acid,  gives  no  precipitate  with  saccharated  solution  of  lime  in  excess,  or  with 
nitrate  of  silver,  showing  the  absence  of  phosphates  and  chlorides.  Its  formula 
is  CaO,CO,^,  and  equivalent  number  50.  For  ordinary  use,  it  probably  has  no 
Buch  superiority  over  prepared  chalk  as  to  counterbalance  its  greater  expen- 
siveness.  It  is  preferred  by  some  to  chalk  in  the  preparation  of  tooth-powders. 
It  is  frequently  sold  in  the  shops  under  the  name  of  creta  prsecipitata.  The 
dose  is  from  10  to  40  grains  or  more. 

Off.  Prep.  Trochisci  Bismuthi,  Br.  W. 

C ALOIS  HYDRAS,  ^r.  Slaked  Lime. 

"Take  of  Lime  tioo  pounds  [avoirdupois]  ;  Distilled  Water  o??e  pini!  [Im- 
perial measure].  Place  the  Lime  in  a  metal  pot,  pour  the  Water  upon  it,  and 
when  vapour  ceases  to  be  disengaged  cover 'the  pot  with  its  lid,  and  set  it 
aside  to  cool.  When  the  temperature  has  fallen  to  that  of  the  atmosphere,  put 
the  slaked  lime  on  an  iron-wire  sieve,  and  by  gentle  agitation  cause  the  fine 
powder  to  pass  through  the  sieve,  rejecting  what  is  left.  Put  the  powder  into 
a  well-stopped  bottle,  and  keep  it  excluded  as  much  as  possible  from  the  air. 
Slaked  Lime  should  be  recently  prepared."  Br. 

The  IT.  S.  Pharmacopoeia  has  no  separate  formula  for  this  preparation,  but 
directs  it  to  be  made  when  at  any  time  it  may  be  wanted.  In  the  process  of  slak- 
ing, water  combines  with  lime  to  form  a  solid  hydrate,  with  the  evolution  of  much 
heat  and  the  escape  of  white  vapours,  which  consist  of  steam  holding  particles 
of  lime  in  suspension.  By  union  with  water  the  lime  acquires  a  whiter  colour, 
and,  if  previously  in  masses,  becomes  much  softer,  swelling  up,  and  breaking  into 
a  coarse  soft  powder  or  friable  lumps.  Wlien  perfectly  dry,  it  consists  of  one  eq. 
of  each  of  its  constituents,  with  the  formula  CaO.IIO.  For  the  properties  of 
lime  the  reader  is  referred  to  the  head  of  Calx,  in  Part  I.  Hydrate  of  lime  is 
used  exclusively  as  a  pharmaceutical  agent. 

Pharm.  Uses.  In  preparing  ^ther,  Br  ;  Atropia,  Br.;  Beberiae  Sulphas,  Br.; 
Chloroformum,i^r.;LiquorAmmonia3Fortior,i?r.;  Liquor  Potassae,i?r.;  Liquor 
Sodae,  Br.;  PotassaeChloras,  Br.;  Santoninum,  Br.;  Sulphur  Praecipitatum,  Br. 

Off.  Prep.  Liquor  Calcis,  7ir.;  Liquor  Calcis  Saccharatus,  i?r.  W. 

CALCIS  PIIOSPHAS  PR^CIPITATA.  U.S.  Calcis  Piiosphas. 
Br.  Precipitated  Phosphate  of  Lime.  Phosphate  of  Lime. 

"Take  of  Bone,  calcined  to  whiteness,  and  in  fine  •^ov^diGV,  four  troy  ounces  ; 
Muriatic  Acid  eight  troyounces;  Water  of  Ammonia  twelve  Jluidounces,  or  a 
sufficient  quantity;  Distilled  Water  a  sufficient  quantify.  Macerate  the  Bone 
with  the  Acid,  diluted  with  a  pint  of  Distilled  Water,  until  it  is  dissolved,  and 
filter  the  solution.  Add  another  pint  of  Distilled  Water,  and  then,  gradually, 
Water  of  Ammonia,  until  the  liquid  acquires  an  alkaline  reaction.  Mix  the  pre- 
cipitate obtained,  while  yet  in  the  state  of  magma,  with  twice  its  bulk  of  boiling 
Distilled  Water,  and  pour  the  whole  upon  a  strainer.  Wash  the  precipitate  with 
boiling  Distilled  Water  until  the  washings  cease  to  be  affected  by  a  solution  of 
nitrate  of  silver,  acidulated  with  nitric  acid.  Lastly,  dry  the  precipitate  with  a 
gentle  heat."  U.  S. 

"  Take  of  Bone  Ash  four  ounces  [avoirdupois] ;  Hydrochloric  Acid  six  fluid' 
ounces  [Imperial  measure] ;  Water  two  pints  [Imp.  meas.]  ;  Solution  of  Ammo- 
nia twelve  fluidounces,  or  a  sufficiency ;  Distilled  Water  a  sufficiency.  Digest  the 
Bone  Ash  in  the  Hydrochloric  Acid  diluted  with  a  pint  of  Water,  until  it  is  dis- 
solved. Fdter  the  solution,  if  necessary;  add  the  remainder  of  the  Water,  and 
afterwards  the  Solution  of  Ammonia,  until  the  mixture  acquires  an  alkaline  reac- 
tion; and,  having  collected  the  precipitate  on  a  calico  filter,  wash  it  with  boil- 
ing Distilled  Water  as  long  as  the  liquid  which  passes  through  occasions  a  pre- 
cipitate, when  dropped  into  solution  of  nitrate  of  silver  acidulated  with  nitric 
acid.   Dry  the  washed  product  at  a  temperature  not  exceeding  212°."  Br. 

This  preparation,  whatever  opinion  may  be  entertained  of  its  real  powers,  has 
been  very  properly  introduced  into  the  U.  S.  Pharmacopoeia,  as  it  is  considera- 
bly used,  and  is  by  some  much  esteemed. 


PART  II.  Calx.  1071 

Tlic  luiiiiatic  acid  (lim.solvcs  the  pliosplmte  of  lime  of  the  boncB,  and  lets  it  full, 
oil  the  addition  of  unuuoriiu,  in  u  Htuto  uf  luiiiutu  divisiuii.  Thu  ubiutiun  iti  iit- 
tt'iuh-d  to  tVci*  it  iVoiM  udheriii)^  inuriuteof  uininuiiin.  The  Hult  thus  obtained  is, 
for  i\w  sake  of  di.minction,  called  bom:  pfio>tj)halti  of  lime.  It  in  a  white  powder, 
without  taste  or  smell,  insoluble  in  water,  but  very  solui)le  in  nitric,  muriatic, 
and  acetic  acids,  from  which  it  is  precipitated  unchanged  by  ainmotuu.  liy  an 
intense  heat  it  is  fused,  but  is  not  otherwise  changed.  It  consists,  according  to 
Mitscherlieh,  of  one  cijuivalent  of  phosphoric  acid  and  three  of  lime. 

The  chemical  characteristics  of  bone  phosphate  of  lime,  besides  those  men- 
tioned, are  that  with  its  solution  in  dilute  nitric  acid,  o.xulute  of  ammonia  pro- 
duces a  white  precipitate  of  oxalate  of  lime,  and  acetate  of  lead  a  white  pre- 
cipitate of  phosphate  of  lead;  and,  if  the  nitric  solution  be  neutrali7.ed  as  far 

possible  without  causing  a  permanent  precipitate  of  phosphate  of  limo,  am- 
taoniacal  nitrate  of  silver  throws  down  from  it  a  lemon-yellow  precipitate  of 
phosphate  of  silver.  {Chri^tison's  Dispcnnatori/.)  "  Ten  grains  dissolve  per- 
fectly and  without  efl'ervcscence  in  diluted  hydrochloric  acid,  and  the  solution 
yields  with  ammonia  a  white  precipitate,  insoluble  in  boiling  solution  of  potash, 
and  weighing  ten  grains  when  washed  and  dried."  Br. 

Medical  Uses.  In  the  form  of  burnt  hartshorn,  phosphate  of  lime  formerly 
enjoyed  a  brief  popularity  in  the  treatment  of  rickets  and  moUilies  ossium,  iu 
which  its  use  seemed  to  be  indicated  upon  obvious  chemical  grounds.  It  has 
recently  been  again  brought  into  notice  in  consequence  of  the  suggestion  by 
lJene(,'ko  (London  Lancet,  July,  1851),  that,  as  it  is  essential  in  animals  as  well 
as  plants  to  the  formation  of  cells,  it  might  be  found  useful  in  certain  patholo- 
gical states  of  the  system  characterized  by  defective  nutrition,  such  as  the  scro- 
fulous affections.  Upon  considerations  of  this  kind,  the  late  Dr.  W.  Stone,  of 
New  Orleans, was  induced  to  employ  it  in  cases  of  scrofulous  ulceration,  phthisis, 
ttc,  and  with  considerable  supposed  advantage.  (See  St.  Louis  Med.  and  Surg. 
,Journ.,  X.  38.)  Subsequently,  it  has  been  used  by  other  practitioners,  and,  in 
connection  with  other  phosphates,  as  those  of  iron,  soda,  and  potassa,  has  ac- 
quired no  little  reputation  in  different  forms  of  scrofula  and  phthisis.  When, 
however,  it  is  considered  that,  in  ordinary  food,  there  is  more  of  the  phosphates 
than  the  system  has  need  of,  so  that  they  are  constantly  escaping  v/ith  the  stools; 
and  that  in  those  very  disorders  in  which  they  are  suppo.sed  to  be  indicated  they 
are  not  unfrequently  in  excess  in  the  blood  and  urine,  in  consequence,  probably, 
of  the  rapid  disintegration  of  the  tissues,  it  would  seem  doubtful  whether  the 
want,  in  scrofulous  cases,  is  so  much  that  of  materials  for  cells  as  of  due  power 
to  appropriate  those  materials.  In  the  reported  cases,  the  phosphate  of  lime 
has  generally  been  administered  in  connection  with  cod-liver  oil  or  other  tonics; 
to  which,  there  is  reason  to  believe,  any  benefit  experienced  is  more  truly  ascri- 
bable  than  to  the  phosphate.  In  two  of  Dr.  Stone's  cases  the  good  effects  began 
to  be  experienced  at  the  period  when  they  might  have  been  expected  from  the 
oil  alone.  Phosphate  of  lime  is  thought  to  have  proved  useful  by  hastening  the 
union  of  fractured  bones;  and  M.  Alphonse  Milne-Edwards  is  said  to  have 
shown,  by  experiments  upon  dogs  and  rabbits,  that,  in  these  animals,  the  callus 
in  fractured  bones  forms  more  quickly  under  its  use  than  without  it.  [Med.  Times 
and  Gaz.,  May,  1856,  p.  489.)  M.  Piorry  also  has  derived  material  advantage 
from  the  phosphate  of  lime  in  two  cases  of  softened  bone  supposed  to  have  de- 
))(!nded  on  a  venereal  taint.  (See  Am.  Journ.  of  Med.  Set.,  April,  1805,  p.  512.) 
Its  use  in  curvature  of  the  spine  and  rickety  affections  in  general  has  also  been 
revived  l)y  M.  Piorry  and  others.  Though  insoluble  in  water,  it  is  probably  iu 
general  dissolved  by  the  gastric  liquids,  in  consequence  of  the  acid  present* in 
them;  and,  if  desirable,  it  may  readily  be  administered  in  solution  by  the  ad- 
dition of  one  of  the  acids  mentioned  in  the  above  account  of  its  chemical  pro- 
perties. The  do.se  is  from  ten  to  thirty  grains.* 

Off".  Prep.  Pulvis  Antimonialis,  Bj\  W. 

*  Syrup  of  PJwsphate  of  Lime.  Mr.  T.  S.  Wiesjand  has  proposed  a  syrup  of  phosphate 
of  limo,  to  be  made  in  the  following  manner.  Take  of  the  precipitated  phosphate  5J,  mu- 
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CRETA  PR^PARATA.  U.S.,  Br.  Prepared  Chalk. 

"  Take  of  Chalk  a  convenient  quantity.  Add  a  little  water  to  the  Chalk,  and 
rub  it  into  fine  powder.  Throw  this  into  a  large  vessel  nearly  full  of  water, 
stir  briskly,  and,  after  a  short  interval,  decant  the  supernatant  liquor,  while 
yet  turbid,  into  another  vessel.  Treat  the  coarser  particles  of  the  Chalk,  re- 
maining in  the  first  vessel,  in  a  similar  manner,  and  add  the  turbid  liquid  to 
that  previously  decanted.  Lastly,  set  the  liquid  by  that  the  powder  may  sub- 
side, and,  having  poured  off  the  water,  dry  the  powder."  U.  S. 

The  Br.  Pharmacopoeia  has  abandoned  its  former  process,  and  is  now  con- 
tent with  defining  the  medicine  to  be  "chalk  freed  from  most  of  its  impurities 
by  elutriation,  and  afterwards  dried  in  small  masses,  which  are  usually  of  a 
conical  form." 

The  object  of  the  above  process  is  to  reduce  chalk  to  a  very  fine  powder.  The 
mineral,  previously  pulverized,  should  be  rubbed  with  a  little  water  upon  a 
porphyry  slab,  by  means  of  a  muller  of  the  same  material.  Having  been  thus 
very  minutely  divided,  it  is  agitated  with  water,  which  upon  standing  a  short 
time  deposits  the  coarser  particles,  and,  being  then  poured  off,  slowly  lets  fall 
the  remainder  in  an  impalpable  state.  The  former  part  of  the  process  is  called 
levigation,  the  latter  elutriation.  The  soft  mass  which  remains  after  the  de- 
canting of  the  clear  liquor  is  made  to  fall  upon  an  absorbent  surface  in  small  por- 
tions, which  when  dried  have  a  conical  shape.*  Practically,  prepared  chalk  is 
generally  made  on  the  large  scale  from  whiting  by  the  manufacturer.  For  the 
particulars  of  the  process  the  reader  is  referred  to  the  Pharm.  Journ.  (vii.  416). 

3Iedical  Properties  and  Uses.  This  is  the  only  form  in  which  chalk  is  used 
in  medicine.  It  is  an  excellent  antacid  ;  and,  as  the  salts  which  it  forms  in  the 
stomach  and  bowels,  if  not  astringent,  are  at  least  not  purgative,  it  is  admirably 
adapted  to  diarrhoea  accompanied  with  acidity.  It  is  also  sometimes  used  in 
acidity  of  stomach  attending  dyspepsia  and  gout,  when  a  laxative  effect  is  to  be 
avoided ;  is  one  of  the  best  antidotes  for  oxalic  acid  ;  and  has  been  recommended 
in  rachitis.  In  scrofulous  affections  it  may  sometimes  do  good  by  forming  solu- 
ble salts  with  acid  in  the  primae  vise,  and  thus  finding  an  entrance  into  the  blood- 
vessels. It  is  frequently  employed  as  an  aj^plication  to  burns  and  ulcers,  which 
it  moderately  stimulates,  while  it  absorbs  the  ichorous  discharge,  and  thus  pre- 
vents it  from  irritating  the  diseased  surface,  or  the  sound  skin.  It  is  given  inter 
nally  in  the  form  of  powder,  or  suspended  in  water  by  the  intervention  of  gum 
arabic  and  sugar.  (See  Mistura  Gretse.)  It  is  better  fitted  for  the  chalk  mixture 
than  the  precipitated  carbonate  of  lime,  in  consequence  of  its  more  impalpable 
character.   The  dose  is  from  ten  to  forty  grains  or  more. 

Pharm.  Uses.  In  preparing  Acidum  Citricum,  Br.;  Acidum  Tartaricum,  Br.; 
Zinci  Chloridum,  U.  S. 

riatic  acid  f5ss,  water  f^vij,  sugar  q.  s.  Mix  the  phosphate  with  a  fluidounce  of  the 
water;  add  tne  acid;  filter  the  resulting  solution;  then  add  the  remainder  of  the  water, 
and  enough  sugar  to  make  twelve  fluidounces  of  syrup  ;  and,  finally,  strain.  [Am.  Journ. 
of  Phartn.,  xxvi.  297.) — Note  to  the  eleventh  edition. 

*  Several  insoluble  substances,  besides  chalk,  are  brought  habitually  into  the  form  of 
gmall  cones,  such  as  prepared  oyster-shell,  phosphate  of  lime,  rust  of  iron,  subnitrate  of 
bismuth,  &c.  The  mode  by  which  this  is  effected  is  by  the  use  of  a  simple  implement,  con- 
sisting of  a  funnel  of  tinned-iron,  with  the  neck 
removed  (a),  fixed  at  the  expanded  extremity  (6) 
of  a  piece  of  wood  about  a  foot  long  (c),  liaving 
its  other  end  in  the  form  of  a  handle  (d),  with  a 
stout  piece  of  wood  about  4  inches  long  (e),  at- 
tached perpendicularly  to  the  lower  side  of  it,  so 
^  as  to  serve  as  a  support  wlien  fixed  in  a  socket. 
^  JHw  '^^®  material  to  be  shaped  is  introduced  in  a  very 
soft,  almost  diffluent  state  into  the  funnel,  and 
the  instrument,  then  raised  in  the  hand  by  the 
handle,  is  brought  down  so  that  its  support  shall  strike  with  a  gentle  shock  against  a  flat 
surface  of  chalk  stone  (/),  and  these  little  shocks  are  rapidly  repeated.  At  each  one  of 
them  a  small  portion  of  the  soft  mass  escapes  from  the  mouth  of  the  funnel,  and  falls  on 
the  stone,  where  it  hardens  into  the  shape  of  a  cone  ;  the  chalk  serving  to  absorb  the  moist- 
ure rapidly,  and  thus  enabling  it  quickly  to  solidify.  [Note  to  the  twelfth  edition.) 
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^^  Off.  Prep.  Ilydrnrpryrnm  cum  CretA;  Miatura  Cretae;  Pulvis  CrotiD  Aro- 

TESTA  PR^PAKATA.  C7.5^.    Pi-eimrcd  Oyster-shell 
Taki'  of  OysliT-slicll  a  convenient  quantity.    Free  tlie  Oyster-shell  from 

truneous  mutter,  wuhIi  it  with  boiliuff  water,  and,  havinj^  reduced  it  to  a  fine 

wder,  treat  this  in  the  manner  directed  fur  Prepared  Clialk."  tJ.  S. 

Prej)ared  oyster-shell  dilfers  from  prepared  chalk  in  containing  animal  mat- 
ter, which,  being  very  intimately  blended  with  the  carbonate  of  lime,  is  supposed 
by  some  physicians  to  render  the  preparation  raoro  acceptable  to  a  delicate 
stomach.  It  is  given  as  an  antacid  in  diarrhoea,  in  the  dose  of  from  ten  to  forty 
grains  or  more,  frequently  repeated.  A  preparation  has  been  introduced,  within 
a  few  years,  into  u.se  in  this  country,  under  the  name  of  Castillon^H  poicders, 
consisting  of  sago,  salep,  and  tragacanth,  each,  in  powder,  a  drachm,  prepared 
oyster-shell  a  scruple,  and  sufficient  cochineal  to  give  colour  to  the  mixture. 
A  drachm  of  this  is  boiled  in  a  pint  of  milk,  aud  the  decoction  used  ad  libitum 
as  a  diet  in  chronic  bowel  affections.  W. 

CARBO. 
Preparation  of  Cliarcoah 

CARBO  AMMALIS  PURIFICATUS.  U.S.,  Br.  Purified  Animal 
Charcoal. 

"  Take  of  Animal  Charcoal,  in  fine  powder.  Muriatic  Acid,  each,  twelve  troy- 
ouncex;  Water  twelve  Jluidounces.  Pour  the  Muriatic  Acid,  previously  mixed 
with  the  Water,  gradually  upon  the  Charcoal,  and  digest  with  a  gentle  heat 
for  two  days,  occasionally  stirring  the  mixture.  Having  allowed  the  undis- 
solved portion  to  subside,  pour  off  the  supernatant  liquid,  wash  the  Charcoal 
frequently  with  water  until  the  washings  cease  to  afford  a  precipitate  with  the 
nitrate  of  silver,  and  dry  it."  U.  S. 

"  Tajje  of  Bone  Black,  in  powder,  sixteen  owices  [avoirdupois]  ;  Hydro- 
chloric AtmU,  ten  fluidounres ;  Distilled  Water  a  sufficiency.  Mix  the  Hydro- 
chloric Acid  with  a  pint  of  the  Water,  and  add  the  Bone  Black,  stirring  occa- 
sionally. Digest  at  a  moderate  heat  for  two  days,  agitating  from  time  to  time ; 
collect  the  undissolved  charcoal  on  a  calico  filter,  and  wash  with  Distilled 
Water  till  what  passes  through  gives  scarcely  any  precipitate  with  nitrate  of 
silver.  Dry  the  charcoal,  and  then  heat  it  to  redness  in  a  covered  crucible."  Br. 

Animal  charcoal,  as  it  is  made  by  charring  bones,  necessarily  contains  bone- 
phosphate  and  carbonate  of  lime,  the  presence  of  which  does  no  harm  in  some 
decolorizing  operations  ;  but,  in  delicate  chemical  processes,  these  salts  may  be 
dissolved  or  decompoiod,  and  thus  become  a  source  of  impurity.  It  is  on  this 
account  that  animal  charcoal  requires  to  be  purified  from  its  calcareous  salts; 
and  this  is  accomplished  by  dilute  muriatic  acid,  which  dissolves  the  phosphate 
and  decomposes  the  carbonate.  According  to  Dr.  Stenhouse,  aluminized  vege- 
table charcoal  may  be  substituted  for  purified  animal  charcoal,  and  is  equally  - 
efficacious  as  a  decolorizer.  {See  page  224.) 

Purified  animal  charcoal  is  a  dark  brownish-black  powder.  If  it  contain  car- 
bonate of  lime,  muriatic  acid  will  cause  effervescence,  and  the  solution  obtained 
will  give  a  precipitate  with  carbonate  of  ammonia;  and  if  phosphate  or  sulphate 
of  lime  be  present,  the  acid  will  dissolve  the  salt,  and  yield  it  as  a  precipitate  on 
the  additionof  ammonia.  In  the  Br.  Pharraacopoiia, it  is  stated  that, when  burned 
at  a  high  temperature,  with  a  little  red  oxide  of  mercury  and  free  access  of 
air,  it  leaves  only  a  slight  residue. 

It  has  been  shown  by  Mr.  Robert  Warington  that  bitter  vegetable  substances, 
including  the  organic  alkalies,  are  removed  from  solution  by  passing  through 
purified  animal  charcoal,  especially  when  the  action  is  assisted  by  heat.  M. 
Weppen  finds  that  a  similar  effect  is  produced  by  it  in  removing  resins  from 
tinctures,  tannic  acid  and  bitter  principles  from  astringent  and  bitter  infusions. 
68 
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and  certain  metallic  salts  from  their  solutions.  Purified  animal  charcoal,  thus 
employed,  has  been  resorted  to  by  M.  Lebourdais  as  an  agent  for  obtaining  the 
active  principles  of  plants.  A  decoction  or  infusion  of  the  plant  is  either  boiled 
with  or  filtered  through  the  charcoal,  which  takes  up,  more  or  less  completely, 
the  bitter  and  colouring  principles.  The  charcoal,  after  having  been  washed 
and  dried,  is  treated  with  boiling  alcohol,  which  dissolves  the  principles  taken 
up.  Finally,  the  alcohol  is  distilled  off,  and  the  principles  are  obtained  in  a 
separate  state.  In  this  way  digitaline,  iliciu,  scillitin,  colombin,  colocynthin, 
arnicina,  strychnia,  quinia,  and  other  pi'inciples  have  been  obtained  by  M.  Le- 
bourdais. (Chevi.  Gaz.,  Nov.  15,  1848.)  In  relation  to  the  method  of  M.  Le- 
bourdais, see  a  paper  by  Mr.  J.  S.  Cobb,  in  the  Am.  Journ.  of  Pharm.  for 
July,  1851,  from  the  Ijondion  Pharmaceutical  Journal.  Dr.  A.  B.  Garrodhas 
proposed  purified  animal  charcoal  as  an  antidote  to  vegetable  and  animal 
poisons,  with  which  it  appears  to  combine.  According  to  his  experiments,  com- 
mon bone-black  has  not  one-fifth  of  the  power  possessed  by  the  purified  sub- 
stance ;  and  vegetable  charcoal  and  lampblack  are  nearly  or  quite  useless.  The 
amount  of  the  antidote  proposed  by  Dr.  Garrod  is  half  an  ounce  for  each  grain 
of  a  vegetable  organic  alkali.  Dr.  Alfred  Taylor  deems  the  results  of  Dr.  Garrod 
inconclusive.  Prof.  B.  H.  Rand,  of  this  city,  has  made  some  interesting  obser- 
vations in  relation  to  the  antidotal  powers  of  purified  animal  charcoal,  and  has 
proved  that  poisonous  doses  of  the  strongest  vegetable  poisons  may  be  swal- 
lowed with  impunity, if  mixed  with  that  sul)stance.  {3Ied.  Exam.,  Sept.  1848.)* 

In  using  animal  charcoal  for  decolorizing  active  vegetable  principles,  great 
caution  should  be  observed,  as  much  loss  is  often  incurred  by  the  absorption  of 
those  principles  by  the  charcoal. 

Phar-m.  Uses.  In  px-eparing  Acidum  Gallicum,  C^./S.;  Atropia,  i?r./ Digitali- 
nuni,  Br.;  Morphise  Hydrochloras,  Br.;  Santoninum,  Br.;  Strychnia,  U.  S.; 
and  Veratria.  B. 

*  Revivijicaiion  of  Animal  Charcoal.  To  thelarge  manufacturing  chemist,  and  in  a  less  de- 
gree to  the  pharmaceutist,  it  is  an  object  of  some  importance  to  revivify  the  animal  char- 
coal which  has  lost  its  absorbent  property,  and  thus  to  fit  it  for  future  use.  This  has  been 
done  by  exposing  it  to  an  intense  heat,  so  as  to  decompose  all  the  organic,  and  drive  off  all 
the  volatile  principles  it  may  have  absorbed;  but  this  will  not  deprive  it  of  fixed  inorganic 
substances  which  may  contaminate  it.  Messrs.  Leplay  and  Cusinier,  in  a  paper  on  the  use 
of  animal  charcoal  in  the  refining  of  sugar,  offer  certain  principles  and  suggest  certain 
practical  processes  in  reference  to  this  agent,  which  are  of  general  interest,  and  which 
have  appeared  to  us  to  merit  a  notice  here.  The  absorbing  powers  of  animal  charcoal  are 
different  for  different  substances,  and  do  not  become  exhausted  simultaneously.  For  its 
revivification  after  use,  different  measures  are  required  in  accordance  with  the  degree  to 
which  its  powers  may  have  been  lost.  There  are,  indeed,  means  of  increasing  these  ab- 
sorbent powers  even  beyond  the  degree  to  which  they  may  have  been  originally  possessed. 
None  of  these  revivifying  measures  require  a  heat  above  212°.  The  following  are  the  prac- 
tical principles.  1.  "When  animal  charcoal  is  employed  in  filtering,  its  first  seriesof  absorb- 
ing powers  are  exhausted  at  furthest  in  four  hours.  These  are  su«h  as  affect  "  viscid,  nitro- 
genous, ammoniacal,  sapid,  and  odorous  matters."  In  regard  to  these  the  original  power 
is  entirely  restored  by  passing  a  current  of  steam  through  the  granulated  animal  charcoal 
contained  in  the  filter ;  and  it  can  be  restored  indefinitely.  2.  The  second  series  of  absorb- 
ing powers  concern  free  alkalies,  as  potash,  soda,  lime,  and  their  salts  ;  and  require  a  much 
longer  time  for  their  exhaustion,  to  the  extent  of  six  or  eight  times  the  period  required  for 
thefirst  series.  These  powers  are  revived  by  pouring  muriatic  acid  largely  diluted  with 
water  upon  the  charcoal  in  the  filter,  and  afterwards  by  prolonged  washing  with  water. 
3.  The  third  series  of  absorbing  powers  embrace  colouring  principles,  and  continue  thirty 
or  forty  times  longer  than  the  first.  For  the  restoration  of  these  powers  the  measure 
deemed  most  efiicient  is  washing  with  weak  boiling  solutions  of  the  caustic  alkalies.  All 
these  measures  may  be  applied  to  the  charcoal  still  contained  in  the  filter,  or  removed  to 
a  special  apparatus  for  the  purpose.  4.  These  methods  restore  the  original  properties.  To 
give  additional  absorbent  powers,  a  solution  of  biphosphate  of  lime  is  poured  upon  the 
animal  charcoal  still  containing  its  original  tribasic  phosphate.  "When  these  salts  meet,  a 
new  phosphate  is  produced  with  two  eqs.  of  base,  which  is  insoluble  in  water,  has  no  acid 
reaction,  and  possesses  very  energetic  powers  of  absorption.  (See  Am.  Journ.  of  Pharm., 
Nov.  1862,  p.  552.) — Note  to  the  twelfth  edition. 

For  some  valuable  statements  by  Dr.  Wallace  in  reference  to  the  animal  charcoal  used 
in  sugar-refining  in  Scotland,  for  which  we  have  not  space  here,  see  a  paper  in  the 
American  Journal  of  Pharmacy  (Sept.  1868,  p.  425) ;  from  the  Transactions  of  the  Philo- 
aophical  Society  of  Glasgow.  {Note  to  the  thirteenth  edition.) 
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CATAPLASMATA. 

Cataphisms. 

Cataplasms  or  poultices  are  nioiat  substanceB  intended  for  external  applica- 
tion, of  rtiicli  a  consistence  as  to  accomnjoilate  theniselves  accurately  to  the  sur- 
face to  whidi  ti»ey  are  applied,  without  beinp^  so  liquid  as  to  spread  over  the 
neifrlibourinj?  parts,  or  so  tenacious  as  to  adhere  lirnily  to  the  skin.  As  they  are 
in  this  country  seldom  made  by  the  apothecary,  they  were  not  deemed  by  the 
compilers  of  the  U.  S.  riiarmacopoeia  proper  objects  for  officinal  direction.  The 
ounce  used  in  the  following  processes  is  the  avoirdupois.  W. 

CATAPLASMA  CARBOXIS.  Br.     Charcoal  Poultice. 

"  Take  of  Wood  Charcoal,  in  powder,  half  an  ounce ;  Crumb  of  Bread  two 
ounces;  Linseed  Meal  one  ouvce  and  a  half;  Boiling  Water  ten  Jluidounces. 
Macerate  the  Bread  in  the  Water  for  ten  minutes  near  the  lire,  then  mix,  and 
add  the  Linseed  Meal  gradually,  stirring  the  ingredients,  so  that  a  soft  poultice 
may  lie  formed.  Mi.v  with  this  half  the  Charcoal,  and  sprinkle  the  remainder 
on  the  surface  of  the  poultice."  Br. 

Charcoal,  recently  prepared,  has  the  property  of  absorbing  those  principles 
upon  which  the  offensiveodour  of  putrefying  animal  substances  depends.  Intbe 
form  of  poultice,  it  is  an  excellent  application  to  foul  and  gangrenous  ulcers, 
correcting  their  fetor,  and  improving  the  condition  of  the  sore.  It  should  be 
frequently  renewed,  W. 

CATAPLASMA  CONIL  Br.    Hemlock  Pmdtice. 

"  Take  of  HemloJk  Leaf,  in  powder,  one  ounce;  Linseed  Meal  three  ounces; 
Boiling  Water  ten  Jluidounces.  Mix  the  Hemlock  and  Linseed  Meal,  and  add 
them  to  the  Water  gradually,  constantly  stirring."  Br. 

This  cataplasm  may  be  advantageously  employed  as  an  anodyne  application 
to  cancerous,  scrofulous,  syphilitic,  and  other  painful  ulcers;  but  its  liability  to 
produce  narcotic  effects,  in  consequence  of  the  absorption  of  the  active  principle 
of  the  hemlock,  should  not  be  overlooked.  W. 

CATAPLASMA  FERMENTL  Br.     Yeast  Poultice. 

"Take  of  Beer  Yeast  six  Jluidounces ;  Wheaten  Y\o\it  fourteen  ounces; 
Water,  heated  to  100°,  six  Jluidounces.  Mix  the  Yeast  with  the  Water,  and 
stir  in  the  Flour.  Place  the  mass  near  the  fire  till  it  rises."  Br. 

By  exposing  a  mixture  of  yeast  and  flour  to  a  gentle  heat,  fermentation  takes 
place,  and  carbonic  acid  gas  is  extricated,  which  causes  the  mixture  to  swell, 
and  is  the  source  of  its  peculiar  virtues.  The  yeast  cataplasm  is  gently  stimu- 
lant, and  is  sometime*  applied  with  benefit  to  foul  and  gangrenous  ulcers,  the 
fetor  of  which  it  corrects,  while  it  is  supposed  to  hasten  the  separation  of  the 
slough.   The  carbonic  acid  may  also  act  as  an  anasthetic  agent.  W. 

CATAPLASMA  LINL  Br.   Linseed  Poultice. 

"Take  of  Linseed  Meal /our  ounces;  Olive  Oil  half  a  Jluidounce ;  Boiling 
Water  ten  Jluidounces.  Mix  the  Linseed  Meal  gradually  with  the  Water,  then 
add  the  Oil  with  constant  stirring."  Br. 

The  flax.seed  meal  which  remains  after  the  expression  of  the  oil  is  here  em- 
ployed; but  that  which  has  not  been  submitted  to  pressure  is  decidedly  prefer- 
able, and  answers  an  excellent  purpose  when  mixed  with  boiling  water,  without 
other  addition.  Fresh  lard  or  olive  oil,  spread  upon  the  surface  of  the  poultice, 
serves  to  prevent  its  adhesion  to  the  skin,  and  to  preserve  its  softness. 

The  use  of  this  and  other  emollient  cataplasms  is  to  relieve  inflammation,  or 
to  promote  suppuration.  They  act  mainly  by  the  sedative  influence  of  their 
moisture,  and  by  excluding  the  air.  The  one  most  extensively  employed,  perhaps 
because  its  materials  are  always  at  hand,  is  that  prepared  by  heating  together 
milk  and  the  crumb  of  bread.    The  milk  should  be  quite  sweet,  and  fresh  lard 
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should  be  incorporated  with  the  poultice.  Mush  made  with  the  meal  of  Indian 
corn  also  forms  an  excellent  emollient  cataplasm.  W. 

CATAPLASM  A  SIN  APIS.  Br.    Mustard  Poultice. 

"Take  of  Mustard,  in  powder,  Linseed  Meal,  each,  two  ounces  and  a  half; 
Boilinf?  Water  ten  fluidounces.  Mix  the  Linseed  Meal  gradually  with  the  Water, 
and  add  the  Mustard,  with  constant  stirring-."  Br. 

The  simplest  and  most  effectual  mode  of  px-eparing  a  mustard  poultice,  is  to 
mix  the  powdered  mustard  of  the  shops  with  a  sufficient  quantity  of  warm  water 
to  give  it  a  due  consistence.  When  a  weaker  preparation  is  required,  an  equal 
portion  or  more  of  rye  or  wheat  flour  should  be  added.  Vinegar  never  increases 
its  efficiency,  and,  in  the  case  of  the  black  mustai-d  seed,  has  been  ascertained 
by  MM.  Trousseau  and  Blanc  to  diminish  its  rubefacient  power.  The  same  may 
be  said  of  alcohol.  A  boiling  temperature  is  also  injurious  by  interfering  with 
the  development  of  the  volatile  oil  or  acrid  principle.  (See  Sinapis.) 

These  poultices  are  frequently  called  sinapiJ)ns.  They  are  powerfully  rube- 
facient, exciting  a  sense  of  warmth  in  a  few  minutes,  and  usually  becoming  in- 
supportably  painful  in  less  than  an  hour.  When  removed  they  leave  the  surface 
intensely  red  and  burning;  and  the  inflammation  frequently  terminates  in  de- 
squamation, or  even  blistering  if  the  application  be  too  long  continued.  Obsti- 
nate ulcers  and  gangrene  also  sometimes  result  from  the  protracted  action  of 
mustard,  especially  on  parts  possessed  of  little  vitality.  As  a  general  rule,  the 
poultice  should  be  removed  when  the  patient  complains  much  of  pain;  and  in 
cases  of  insensibility  should  not,  unless  greatly  diluted,  be  allowed  to  remain 
longer  than  one,  or  at  most  two  hours;  as  violent  inflammation,  followed  by 
obstinate  ulceration,  is  apt  to  take  place  upon  the  occurrence  of  reaction.  In 
children  particular  care  is  necessary  to  avoid  this  result.  Tte  poultice  should  be 
thickly  spread  on  linen,  and  may  be  covered  with  gauze  or  unsized  paper  in 
order  to  prevent  its  adhesion  to  the  skin.  If  hairs  are  present  they  should  be 
removed  by  the  razor.  Sinapisms  may  be  employed  in  all  cases  in  which  it  is 
desirable  to  produce  a  speedy  and  powerful  rubefacient  impression.         W. 

CATAPLASMA  SOD^  CHLORATJE.  5r.    Chlorine  Poultice. 

"Take  of  Solution  of  Chlorinated  Soda  two  fluidounces ;  Linseed  Meal 
four  ounces ;  Boiling  AVater  eiglit  fluidounces.  Mix  the  Linseed  Meal  gradu- 
ally with  the  Water,  and  add  the  Solution  of  Chlorinated  Soda,  with  constant 
stirring."  Br. 

This  is  an  excellent  application  to  sloughing  and  other  fetid  ulcers,  to  correct 
the  smell,  and  afford  a  moderate  stimulation.  W. 

CERATA. 

Cerates. 

These  are  unctuous  substances  consisting  of  oil  or  lard,  mixed  with  wax, 
spermaceti,  or  resin,  to  which  various  medicaments  are  frequently  added.  Their 
consistence,  which  is  intermediate  between  that  of  ointments  and  of  plasters,  is 
such  that  they  may  be  spread  at  ordinary  temperatures  upon  linen  or  leather, 
by  means  of  a  spatula,  and  do  not  melt  or  run  when  applied  to  the  skin.  In 
preparing  them,  care  should  usually  be  taken  to  select  the  oil  or  lard  perfectly 
free  from  rancidity.  In  reference  to  the  wax,  too,  there  would  seem  to  be  a 
choice,  as  experience  has  shown  that  cerates  made  with  yellow  wax  keep 
longer  unchanged  than  those  made  with  white  or  bleached  wax,  probably  be- 
cause there  is  in  yellow  wax  some  principle  which  corrects  the  tendency  of 
fatty  matters  to  become  rancid.  (F.  Bringhurst,  Am.-  Journ.  of  Pharm.,  Jan. 
1860,  p.  59.)  The  liquefaction  should  be  effected  by  a  very  gentle  heat,  which 
may  be  applied  by  means  of  a  water-bath ;  and  during  the  refrigeration  the 
mixture  should  be  well  stirred,  and  the  portions  which  solidify  on  the  sides 
of  the  vessel  should  be  made  to  mix  again  with  the  liquid  portion,  until  the 
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whole  asrtuiues  the  proper  consistence.  When  a,  larjrc  (juaiitity  is  prepared,  the 
mortar  or  other  vessel  into  which  the  mixture  may  he  poured  lor  cooling,  should 
he  previously  heated  hy  means  of  hoiling  water.  It  has  been  proposed  toBub- 
stiiute  paratlin  for  wax  in  the  preparation  of  tiie  cerates;  but  there  has  yet  Ijeen 
too  little  trial  of  it  to  justify  a  decision  upon  its  merits.  It  is,  we  tiiink,  unfortu- 
nate that  this  class  of  preparations  has  been  abandoned  in  the  British  Pharma- 
copcBia;  the  sevj-ral  cerates  having  been  rejected,  or  transferred  to  thecla.ss  of 
Ointments.  Indei»en(lently  of  the  connection  between  the  name  and  one  of  the 
characteristic  constituents  of  the  cerates,  there  is  aground  of  clifferenco  between 
them  and  the  ointments  in  their  consistence ;  that  of  the  cerates  being  such  as  to 
render  them  especially  suitable  for  spreading  on  linen,  while  that  of  ointments  id 
peculiarly  adapted  to  inunction.  W. 

CERATUM  ADIPIS.  U.S.  Ceratum  Simplex.  U.S.  1850.  Cerate 
of  Ltird.  Simple  Cerate. 

"Take  of  Lard  eight  troyounces ;  White  Wax  four  froi/ounces.  Melt  them 
together,  and  stir  the  mixture  constantly  until  cool."  U.  l^. 

We  regret  the  less  of  the  old  name  of  simple  cerate,  which  always  seemed  to 
us  very  appropriate.  Wax  was  the  essential  ingredient,  while  the  place  of  lard 
might  be  supplied  by  olive  or  almond  oil,  or  any  bland  fatty  matter  of  a  very 
soft  or  liquid  consistence.  Lard,  however,  is,  we  think,  preferable  to  olive  oil,  as 
it  may  always  lie  bad  perfectly  sweet,and  is  the  mildest  application  which  can  be 
matie  to  irritated  surfaces.  In  the  preparation  of  this  cerate,  peculiar  care  should 
be  taken  that  the  oleaginous  ingredient  be  entirely  free  from  rancidity,  and  that 
the  heat  employed  be  not  sufficient  to  produce  the  slightest  decomposition;  for 
the  value  of  the  preparation  depends  on  its  perfect  blandness.  To  avoid  change, 
it  should  be  put  up  in  small  jars,  and  covered  closely  with  tin  foil  so  as  to  exclude 
the  air.  It  is  used  for  dressing  blisters,  wounds,  &c.,  in  all  cases  in  which  the  ob- 
ject is  to  prevent  the  contact  of  air  and  preserve  the  moisture  of  the  part,  and 
at  the  same  time  to  avoid  all  irritation.  It  is  sometimes  improperly  emplo3'ed 
as  the  vehicle  of  sub.stances  to  be  applied  by  inunction.  For  this  purpose  lard 
should  be  used  in  winter,  and  simple  ointment  in  summer;  the  cerate  having  too 
firm  a  consistence.  W. 

CERATUM  CANTHARIDIS.  U.S.  Emplastrum  Cantharidis. 
Br.  Cerate  of  Cantharides.  Blistering  Cerate.  Cerate  of  Spanish  Flies. 
Can  tliar ides  Plaster. 

"  Take  of  Cantharides,  in  very  fine  powder,  twelve  ti'oyounces ;  Yellow  Wax, 
Resin,  each,  «e«;e»  </*oj/ounces;  Lard  ten  troyounces.  To  the  Wax,  Resin,  and 
Lard,  previously  melted  together  and  strained  through  muslin,  add  the  Can- 
tharides, and,  by  means  of  a  water-bath,  keep  the  mixture  in  a  liquid  state  for 
half  an  hour,  stirring  occasionally;  then  remove  it  from  the  water-bath,  and 
stir  it  constantly  until  cool."  U.  S. 

The  British  Pharmacopoeia  directs  of  Cantharides,  in  powder,  twelve  ounces 
(avoirdupois);  Yellow  Wax,  and  Prepared  Suet,  each,  seven  ounces  and  a 
half ;  Prepared  Lard  six  ounces  ;  and  Resin  three  ounces  ;  melts  the  Wax, 
Suet,  and  Lard  together,  by  a  water-bath,  and  adds  the  Resin  prcviously 
melted  ;  then  introduces  the  Cantharides,  mixes  the  whole  thoroughly,  and 
continues  to  stir  the  mixture  while  cooling. 

This  is  the  common  blistering  planter  of  the  shops.  As  it  can  be  readily 
spread  without  the  aid  of  heat,  it  is  properly  a  cerate,  and  is,  therefore,  correctly 
named  in  the  U.  S.  Pharmacopoeia.  It  is  essentially  the  same  as  prepared  by 
the  two  processes;  though  the  U.  S.  formula  has  a  decided  advantage  over  the 
British,  in  keeping  the  mixture  of  the  flies  and  the  other  ingredients  for  some 
time  at  an  elevated  temperature,  while,  in  the  latter,  they  are  allowed  to  cool 
after  being  mixed  with  the  fatty  matters.  Care  was  formerly  considered  re- 
quisite, in  making  the  cerate,  not  to  injure  the  flies  by  heat.  It  was,  therefore, 
recommended  that  they  should  not  be  added  to  the  other  ingredients  until  imme- 
diately before  these  begin  to  stiffen,  after  having  been  removed  from  the  fire ; 
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and,  though  this  direction  has  been  omitted,  no  provision  is  made  for  the  con- 
tinued application  of  heat.  From  the  experiments  of  Mr.  Donovan  {Dublin 
Med.  Press,  Aug.  1840),  and  those  of  Professor  Procter  (Am.  Journ.  ofPharm., 
xiii.  302,  and  xxiv.  296),  it  may  be  inferred  that  the  vesicating  principle  of 
Spanish  flies  is  not  injured  or  dissipated  by  a  heat  under  300°  F.,  and  that 
an  elevated  temperature,  instead  of  being  hurtful,  is  positively  advantageous 
in  the  preparation  of  the  cerate.  The  cantharidin  is  thus  more  thoroughly 
dissolved  by  the  oleaginous  matter,  and  consequently  brought  more  efficiently 
into  contact  with  the  skin,  than  when  retained  in  the  interior  of  the  tissue  of 
the  fly.  Another  advantage,  stated  by  Donovan,  is  that  the  moisture,  usually 
existing  to  a  certain  extent  in  all  the  ingredients  of  the  cerate,  is  thus  dis- 
sipated, and  the  preparation  is  less  apt  to  become  mouldy,  or  otherwise  to 
undergo  decomposition.  Instead,  therefore,  of  waiting  until  the  melted  wax, 
resin,  and  lard  begin  to  stiffen,  it  is  better  to  add  the  powder  before  the  vessel 
is  removed  from  the  fire.  Mr.  Donovan  recommends  that,  as  soon  as  the  other 
ingredients  are  melted,  the  powdered  flies  should  be  added,  and  the  mixture 
stirred  until  the  heat  is  shown  by  a  thermometer  to  have  risen  to  250°,  when 
the  vessel  is  to  be  removed  from  the  fire,  and  the  mixture  stirred  constantly  until 
cool.  At  the  heat  mentioned,  ebullition  takes  place  in  consequence  of  the  escape 
of  the  moisture  contained  in  the  materials.  In  the  cerate  thus  prepared,  the 
active  matter  has  been  dissolved  by  the  lard,  and  the  powder  may  be  separated, 
if  deemed  advisable,  by  straining  the  mixture  before  it  solidifies.  Care  should 
be  taken  that  the  temperature  be  not  so  high  as  to  decompose  the  ingredients  ; 
and  it  would  be  better  to  keep  it  within  212°  by  means  of  a  water-bath,  as  in 
the  U.  S.  process,  than  to  incur  any  risk  from  its  excess.  Violent  irritation  and 
even  vesication  of  the  face  of  the  operator  are  stated  to  have  resulted  from  ex- 
posure to  the  vapours  of  the  liquid,  at  a  temperature  of  250°.  (Fharm.  Journ., 
ii.  391.)  From  an  experiment,  however,  of  Prof  Procter,  it  appears  that,  though 
cantharidin  begins  to  volatilize  slightly  at  250°,  and  rapidly  rises  in  vapour  and 
sublimes  at  from  402°  to  412°,  yet  it  is  not  decomposed  unless  by  increasing 
tiie  heat  considerably  above  the  last-mentioned  point.  (Am.  Journ.  of  Fharm., 
xxiv.  296  and  298.)  It  is  desirable  that  the  flies  should  be  very  finely  pulverized. 
Powdered  euphorbium  is  said  to  be  sometimes  fraudulently  added. 

The  cerate  will  always  raise  a  blister  in  ordinary  conditions  of  the  system,  if 
the  flies  are  good,  and  not  injured  in  the  preparation.  It  should  be  spread  on 
soft  leather,  though  linen  or  even  paper  will  answer  the  purpose  when  that  is 
not  to  be  had.  An  elegant  mode  of  preparing  it  for  use  is  to  spread  a  piece  of 
leather,  of  a  proper  size,  first  with  adhesive  plaster,  and  afterwards  with  the 
cerate,  leaving  a  margin  of  the  former  uncovered,  in  order  that  it  may  adhere 
to  the  skin.  Heat  is  n6t  requisite,  and  should  not  be  employed  in  spreading 
the  cerate.  Some  sprinkle  powdered  flies  upon  the  surface  of  the  plaster,  press 
them  lightly  with  a  roller,  and  then  shake  off  the  portion  which  has  not  ad- 
hered; but,  if  the  flies  originally  employed  were  good,  this  addition  is  super- 
fluous. Prof.  Procter  is  in  the  habit  of  applying  over  the  surface  with  a  brush 
an  ethereal  tincture  of  cantharides,  which  leaves  a  thin  coating  of  extract,  and 
renders  the  preparation  more  certain. 

Upon  the  application  of  the  plaster,  the  skin  should  be  moistened  with  warm 
vinegar  or  other  liquid;  and  a  good  rule  is  to  cover  the  surface  of  the  plaster 
closely  with  very  thin  gauze  or  unsized  paper,  which  prevents  any  of  the  cerate 
from  adhering  to  the  cuticle,  and  is  thought  by  some  to  diminish  its  liability  to 
occasion  strangury.  In  adults,  when  the  full  action  of  the  flies  is  desired,  and 
the  object  is  to  produceapermanent  effect,  the  application  should  be  continued 
for  twelve  hours,  and  on  the  scalp  for  twenty-four  hours.  In  very  delicate  per- 
sons, however,  or  those  subject  to  strangury,  or  upon  parts  of  a  loose  texture, 
or  when  the  object  is  merely  to  produce  a  blister  to  be  healed  as  quickly  as 
possible,  the  plaster  should  remain  no  longer  than  is  necessary  for  the  production 
of  full  redness  of  the  skin,  which  generally  occurs  in  five  or  six  hours,  or  even 
in  a  shorter  time.  It  should  then  be  removed,  and  followed  by  a  bread  and  milk 
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^MDulticc.or  some  other  emollient  dressinpr,  under  which  the  cuticle  rifles,  and  a 
^H|11  blister  is  usually  produced.  ]iy  this  niauH^^ement  the  ))aticnt  will  f^nerally 
^^Ecape  strangury,  and  the  blister  will  very  quickly  heal  after  the  diKchargeortbo 
^geruni.*  In  youuf?  children,  eantliarides  sometimes  produce  alarming  and  even 
fatal  ulceration,  if  too  long  applie<|.  From  two  to  four  hours  are  usually  Huffi- 
cient  for  any  desirable  purpose.  When  the  head,  or  other  very  hairy  part,  is  to 
be  l)listere<l,  an  interval  of  ten  or  twelve  hours  should,  if  po.«sible,  l)e  allowed 
between  the  shaving  of  the  part  and  the  application  of  the  plaster;  so  that  the 
abrasions  may  heal,  and  some  impediment  be  ofl'ered  to  the  al)8orption  of  the 
Hies.  After  the  blister  has  been  formed,  it  should  bo  opened  at  the  most  de- 
pending parts,  and,  the  cuticle  Ijeing  allowed  to  remain,  should  be  dressed  with 
simple  cerate;  but,  if  it  be  desirable  to  maintain  the  discharge  for  a  short  time, 
resin  cerate  should  be  used,  and  the  cuticle  removed  if  it  can  be  done  without 
inconvenience.  When  it  is  wished  that  the  blistered  surface  should  heal  a.s 
soon  as  possible,  and  with  the  least  inconvenience  to  the  patient,  Dr.  Maclagan 
recommends  a  dressing  of  cotton  wadding;  an  emollient  poultice  being  first 
applied  for  two  hours  after  the  removal  of  the  blistering  cerate,  the  cuticle 
then  cut,  and  the  surface  afterwards  covered  with  the  cotton,  with  its  raw  sur- 
face next  the  skin.  Should  the  dressing  become  soaked,  so  much  of  the  cotton 
may  be  removed  as  can  be  done  without  disturbing  the  cuticle,  and  a  now 
batch  applied.  The  cotton  is  to  be  allowed  to  remain  until  the  old  cuticle  spon- 
taneously separates.  The  efllects  of  an  issue  may  bo  obtained  by  employing  sa- 
vine  ointment,  or  the  ointment  of  Spanish  flics,  as  a  dressing.  Jf  much  inflam- 
mation take  place  in  the  blistered  surface,  it  may  be  relieved  by  emollient 
poultices,  or  weak  lead-water.  Where  there  is  an  obstinate  indisposition  to  heal, 
we  have  found  nothing  so  effectual  as  the  cerate  of  subacetate  of  lead,  mixed 
with  an  equal  weight  of  simple  cerate.  When  deep  and  extensive  ulceration 
occurs  in  consequence  of  general  debility,  bark  or  sulphate  of  quinia  should  be 
us<'d,  with  nutritious  aliment. 

Various  preparations  of  cantharides  have  been  proposed  and  employed  as 
sub.stitutes  for  the  cerate.  They  consist  for  the  most  part  of  cantharidin,  more 
or  le.'is  pure,  either  dissolved  in  olive  oil  and  applied  to  the  skin  by  means  of  a 
piece  of  paper  saturated  with  it,  or  incorporated  with  wax  and  spread  in  a  very 
thin  layer  upon  fine  waxed  cloth,  silk,  or  paper,  constituting  the  blistering  cloth , 
bli.slering  paper,  vesicating  taffetas,  &c.,  of  the  shops.  The  advantages  of  these 
preparations  are  that  they  occupy  less  space,  are  more  portable,  and,  being  very 
plial)le,  are  more  easily  adapted  to  irregularities  of  the  surface.  Absolutely 
pure  cantharidin  is  expensive  and  not  requisite;  as  extracts  of  cantharides,  made 
with  ether,  alcohol,  or  boiling  water,  will  answer  every  purpose.  Henry  and 
Guibourt  give  the  following  formula.  Digest  powdered  cantharides  in  ether, 
distil  off  the  ether,  evaporate  the  residue  by  means  of  a  salt-water  bath,  until 
ebullition  ceases,  melt  the  mass  which  remains  with  twice  its  weight  of  wax, 
and  spread  the  mixture  upon  waxed  cloth.  The  icaxed  cloth  may  be  prepared 
by  spreading  upon  linen  or  muslin  a  mixture  composed  of  8  parts  of  white  wax, 
4  of  olive  oil,  and  1  of  turpentine,  melted  together.  An  extract  of  cantharides 
of  a  buttery  consistence,  said  to  act  very  eflBciently  when  applied  by  means  of 
paper  greased  with  it,  is  prepared  by  digesting  4  parts  of  flies  with  1  part  of 
strong  acetic  acid,  and  16  of  alcohol,  straining,  filtering,  and  evaporating  at  a 

*Th(»lateDr.  M.  B.  Smith,  of  Philadelphia,  informed  u?  that  he  had  frequently  employed 
uva  iirsii,  as  a  preventive  of  stranpury  from  blisters,  and  had  never  found  it  to  fail.  He 
gave  u  small  wineglapsful  of  the  officinal  decoction  (see  Decocium  Uvie  Ursi)  every  hour, 
commencing  two  hours  after  the  application  of  the  blister.  Camphor  is  sometimes  incor- 
porated with  the  blistering  cerate  to  prevent  strangury,  though  with  doubtful  eflect.  A 
plan  jiroposed  by  M.  Vee  is  to  spread  over  the  surface  of  the  plaster,  when  ready  for  deli- 
very, by  means  of  the  finger,  a  saturated  solution  of  camphor  in  ether.  The  ether  evapo- 
rates, leaving  a  thin  coating  of  camphor  uniformlv  ditf'used.  [Joum.  de  Phann.,  8e  ser., 
viii.  68.)  The  late  Dr.  Joseph  Hartshorne,  of  Philadelphia,  was  in  the  habit,  in  cases 
where  he  apprehended  strangury,  of  directing  four  grains  of  opium  and  twenty  of  cam- 
phor to  be  mixed  with  the  cerate  of  a  blister  of  large  size,  and  experienced  the  happiest 
eflfects  from  the  addition. 
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moderate  heat.  A  preparation  which  received  the  favourable  report  of  a  com- 
mittee of  the  Society  of  Pharmacy,  at  Paris,  is  the  following,  proposed  by  M. 
Dubuison.  Four  parts  of  a  hydro-alcoholic  extract  of  the  flies,  made  by  macera- 
tion, are  mixed  with  an  aqueous  solution  of  one  part  of  pure  gelatin,  so  as  to 
obtain  a  solution  of  suitable  consistence,  which  is  then  applied  upon  a  piece  of 
extended  waxed  cloth,  care  being  taken  that  the  brush  should  always  have  the 
same  direction.  When  the  first  layer  has  dried,  a  second  and  a  third  are  to  be 
applied  in  the  same  manner.  The  gelatin  I'enders  the  cloth  more  adhesive  and 
less  deliquescent.  The  hydro-alcoholic  extract  is  preferred  to  the  alcoholic,  be- 
cause it  contains  less  of  the  green  oil,  which  does  not  readily  mix  with  the  other 
ingredients.  The  committee,  however,  preferred  the  aqueous  extract,  as  cheaper 
and  more  active.  This  taffeta  has  been  tried,  and  found  to  raise  blisters  in  four 
hours.  {Journ.  de  Pharm.,  3e  ser.,  viii.  67.)  A  strong  decoction  of  the  flies  in 
olive  oil,  applied  by  means  of  paper,  would  probably  answer  a  similar  purpose 
with  these  more  elaborate  preparations ;  but  none  of  them  is  likely  to  supersede 
the  officinal  cerate.  For  very  speedy  vesication,  au  infusion  of  the  flies  in  strong 
acetic  acid  is  sometimes  employed.  A  preparation,  called  cantharidal  collodion, 
has  within  a  few  years  been  introduced  into  use,  and  has  acquired  so  great  a 
popularity  with  the  profession  that  it  was  deemed  proper,  at  the  recent  revision 
of  the  Pharmacopoeia,  to  introduce  a  formula  for  its  preparation.  (See  Collo- 
dium  cum  Cantharide.) 

It  is  said  that  the  flies,  by  ebullition  with  water,  are  deprived  of  their  pro- 
perty of  producing  strangury,  while  their  vesicating  powers  remain  unaltered. 
(Paris^s  Pharmacologia.)  Dr.  Theophilus  Beesley,  of  Philadelphia,  was  in  the 
habit  of  employing  a  cerate  made  with  cantharidjes  prepared  in  this  manner,  and 
never  knewitto  produce  stranguryin  more  than  two  or  three  instances.  {Journ. 
of  the  Phil.  Col.  of  Pharm.,  iv.  185.)  In  a  letter  addressed  to  one  of  the  au- 
thors by  Dr.  James  Couper,  of  New  Castle,  Delaware,  a  similar  method  of  pre- 
paring the  flies  is  recommended  as  an  expedient  against  strangury,  both  from 
his  own  experience,  and  that  of  the  late  Dr.  Groom,  of  Elkton,  Maryland,  from 
whom  he  derived  his  knowledge  of  the  plan.  Yet  there  can  be  no  doubt  that 
boiling  water  extracts  cantharidin  from  the. flies;  and  the  cerate  made  as  here 
recommended  must  be  weaker  in  the  blistering  principle  than  the  officinal. 

Off.  Prep.  Emplastrum  Picis  cum  Cantharide,  U.  S.  W. 

CERATUM  CETACEI.  U.  S.    Spermaceti  Cerate. 

"  Take  of  Spermaceti  a  troyounce  ;  White  Wax  three  troyounces ;  Olive  Oil 
five  troyounces.  Melt  together  the  Spermaceti  and  Wax  ;  then  add  the  Oil  pi'e- 
viously  heated,  and  stir  the  mixture  constantly  until  cool."  U.  S. 

The  direction  to  heat  the  oil  before  adding  it  to  the  other  ingredients  is  im- 
portant. If  added  cold,  it  is  apt  to  produce  an  irregular  congelation  of  the  wax 
and  spermaceti,  and  thus  to  render  the  preparation  lumpy.  The  cerate  is  em- 
ployed as  a  dressing  for  blisters,  excoriated  surfaces,  and  wounds,  and  as  the 
basis  of  more  active  preparations.  When  the  ingredients  are  pure  and  sweet,  it 
is  perfectly  free  from  irritating  properties.  From  experiments  made  by  Mr.  J.  B. 
Barnes,  of  London,  it  appears  that  this  cerate  keeps  much  better  when  made  of 
unbleached  materials,  than  when  prepared  with  olive  oil  and  wax  previously 
bleached.  {Pharm.  Journ.,  Jan.  1861,  p.  352.)  W. 

CERATUM  EXTRACTI  CANTHARIDIS.  U.  S.  Cerate  of  Ex- 
tract of  Cantharides. 

"  Take  of  Cantharides,  in  fine  powder,  five  troyounces ;  Stronger  Alcohol 
two  pints  and  a  half,  or  a  sufficient  quantity ;  Resin  three  troyounces ;  Yellow 
Wax  six  troyounces  ;  Lard  seven  troyounces.  Moisten  the  Cantharides  with 
Stronger  Alcohol,  pack  them  in  a  cylindrical  percolator,  and  gradually  pour  on 
Stronger  Alcohol  until  the  liquid  passes  nearly  colourless.  Evaporate  the  fil- 
tered liquid,  by  means  of  a  water-bath,  to  the  consistence  of  a  soft  extract. 
Mix  this  with  the  Resin,  Wax,  and  Lard,  previously  melted  together,  and 
keep  the  whole  at  the  temperature  of  212°  for  fifteen  minutes.  Lastly,  strain 
the  mixture  through  muslin,  and  stir  it  constantly  until  cool."  U.  S. 
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l^fc^Tljirt  is  a  new  olTiciiiol  of  our  Phftrinivcopoeia,  adopted  from  a  formula  of  Mr. 
^^HUTin.  R.  Warner,  published  in  the  American  Juurnulof  I'liarmacy  (Jun.  I«fi0, 
^^L  11),  and  intended  as  a  subntitute  for  the  old  Ceratum  Canlharidin,  from  which 
^^t  tlilTers  mainly  in  containing  an  alcoholic  extract  of  the  (licH  instead  of  the  flies 
tliein!«elveB.  If  the  percolation  bo  well  conducted,  ho  as  to  exhauHt  the  cantha- 
ides,  of  which  the  active  matter  is  soluble  in  alcohol,  this  cerate  ought  theo- 
tically  to  b«  more  ettective  than  the  old  blistering  cerate ;  as  the  active  princi- 
s  are  separated  from  the  inert  matter  of  the  Hies  which  envelops  tlunn  in 
e  niitural  state,  and  must  in  some  nteasure  interfere  with  their  action  ;  and  it 
is  Ruid  that  its  superior  e(Iica<,'y  has  been  practically  ascertained.  It  is  to  be 
used  in  the  same  manner  as  the  cerate  of  cantharides.  W. 

CERATUM  PLUiMBI  SUBACETATIS.C7.5'.  Unquentum  Tlum- 
Bi  SuBACKTATis  CoM POSiTUM.  i?r.  Cerate  of  Siibacetate  of  Lead.  Com- 
poH)i(l  Ointment  of  Suhacetate  of  Lead.     Goulard's  Cerate. 

"  Take  of  Solution  of  Subacetate  of  Lead  two  fluidounces  and  a  half;  White 
Wax  four  li'oijouncen ;  Olive  Oil  eight  troi/ouncea ;  Camphor  thi?'}]/  (/I'ains. 
Mix  the  Wax,  previously  melted,  with  seven  troyounces  of  the  Oil.  Then  re- 
move tiie  nnxture  from  the  lire,  and,  when  it  begiijs  to  thicken,  gradually  pour 
in  the  Solution  of  Subacetate  of  Lead,  stirring  constantly  with  a  wooden  spatula 
till  it  becomes  cool.  Lastly,  add  the  Camphor,  dissolved  in  the  remainder  of  the 
Oil,  and  mix  them."  U.  S. 

Tlie  Briliah  Pharmacopoeia  takes  six  fluidounces  of  the  Solution  of  Sub- 
acetate  of  Lead,  eight  ounces  [avoirdupois]  of  White  Wax,  a  pint  [Imperial 
measure]  of  Oil  of  Almonds,  and  sixty  graina  of  Camphor,  and  proceeds  in 
the  manner  above  directed,  except  that  the  wax  and  oil  are  melted  by  means 
of  a  water-bath,  instead  of  over  a  fire;  and  in  this  respect  its  directions  are 
more  judicious  than  those  of  the  U.  S.  Pharmacopoeia. 

This  cerate  receded  the  name  by  which  it  is  commonly  known  from  M.  Gou- 
lard, by  whom  it  was  employed  and  recommended.  It  soon  begins  fo  assume 
a  yellowish  colour,  and  after  a  short  time  becomes  so  rancid  as  to  be  scarcely 
fit  for  use.  Hence  it  should  be  prepared  in  small  quantities  at  once.  The  late 
Mr.  Jacob  Bell  found  it  more  satisfactory  when  made  with  yellow  wax.  (Pharm. 
Journ.,  March,  1859,  p.  459.)  Eggenfels,  a  German  pharmaceutist,  recommends 
the  following  method  of  proceeding  to  prevent  its  change  of  colour.  The  wax 
and  oil  are  melted  in  a  water-bath;  the  solution  of  acetate  of  lead,  previously 
heated,  is  added  in  small  portions  successively,  and  the  mixture  well  stirred,  and 
digested  for  some  time;  a  partial  saponification  takes  place,  and  an  emulsion 
afterwards;  and  the  cerate  retains  its  white  colour.  (See^?n.  Jouim.  of  Pharm., 
Sept.  1861,  p.  408.)  It  is  used  chiefly  in  excoriations,  burns,  scalds,  and  chil- 
blains, and  in  cutaneous  eruptions.  We  have  found  it  more  effectual  than  any 
other  application  to  blistered  surfaces  indisposed  to  heal;  and,  on  the  recom- 
mendation of  the  late  Dr.  Parrish,  have  used  it  in  the  following  combination  with 
advantage  in  various  cutaneous  eruptions  of  a  local  character.  Take  of  cerate 
of  subacetate  of  lead,  simple  cerate,  each,  half  an  ounce;  calomel,  powdered, 
opium,  each,  a  drachm;  mix  them.  The  same  preparation,  without  the  opium, 
was  a  favourite  remedy  with  the  late  Prof.  Wistar  in  similar  complaints.    W. 

CERATUM  RESm^.  U.S.  Unguentum  RESiNiE.jBr.  Hesin  a- 
rate.   Ointment  of  Hesin.  Basilicon  Ointment. 

"  Take  of  Resin  ten  troyounces ;  Yellow  Wax  four  troyounces  ;  Lard  sixteen 
troyounces.  Melt  them  together,  strain  the  mixture  through  muslin,  and  stir  it 
constantly  until  cool."  U.S. 

"Take  of  Resin,  in  coarse  powder,  eigJU  ounces;  Yellow  Wax /bur  ounces  ; 
Simple  Ointment  sixteen  ounces.  Melt  with  a  gentle  heat,  strain  the  mixture 
while  hot  through  flannel,  and  stir  constantly  while  it  cools."  Br. 

The  straining  is  directed  in  consequence  of  the  impurities  which  resin  often 
contains.  Resin  cerate,  commonly  called  basilicon  ointment,  is  much  used  as  a 
gently  stimulant  application  to  blistered  surfaces,  indolent  ulcers,  burns,  scalds, 
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and  chilblains.    We  have  found  no  application  more  effectual  in  disposing  the 
ulcers  which  follow  burns  to  heal. 

Off.  Prep.    Ceratum  Sabiuse,  U.  S.;  Linimentum  Terebinthinge,  Br.      W. 

CERATUM  RESm^  COMPOSITUM.  U.  S.  Compound  Resin 
Cerate. 

"Take  of  Resin,  Suet,  Yellow  Wax,  each,  twelve  troyounces ;  Turpentine 
six  troyounces ;  Flaxseed  Oil  seven  troyounces.  Melt  them  together,  strain  the 
mixture  through  muslin,  and  stir  it  constantly  until  cool."  U.  S. 

This  is  somewhat  more  stimulating  than  the  preceding,  but  is  applicable  to 
similar  purposes,  particularly  to  the  treatment  of  indolent  ulcers.  Under  the 
name  of  Deshler^s  salve,  it  is  popularly  employed  in  some  parts  of  the  United 
States.  It  should  be  kept  well  protected  from  the  air,  in  consequence  of  its  lia- 
bility when  exposed  to  acquire  a  tough  consistence.  W. 

CERATUM  SABINE.  U.S.  Unquentum  Sabine.  Br.  Savine  Ce- 
rate.  Ointment  of  Savine. 

"  Take  of  Savine,  in  fine  powder,  three  troyounces ;  Resin  Cerate  twelve  troy- 
ounces; Ether  a  sufficient  quantity.  Moisten  the  Savine  with  Ether,  pack  it 
firmly  in  a  cylindrical  percolator,  and  pour  on  Ether  until  the  filtered  liquid 
passes  nearly  coloui'less.  Evaporate  this  spontaneously  to  the  consistence  of 
syrup,  add  the  concentrated  liquid  to  the  Resin  Cerate,  softened  by  a  gentle  heat, 
and  mix  them  thoroughly."  U.  S. 

"Take  of  Fresh  Savine  Tops,  bruised,  eight  ounces;  White  Wax  three 
ounces;  Prepared  Lard  sixteen  ounces.  Melt  the  Lard  and  the  Wax  together 
on  a  water-bath,  add  the  Savine,  and  digest  for  twenty  minutes.  Then  remove 
the  mixture,  and  express  through  calico."  Br. 

As  the  savine  used  in  this  country  is  generally  brought  from  Europe  in  the 
dried  state,  we  are  compelled  to  resort  to  a  mode  of  pi'eparlbg  the  cerate  differ- 
ent from  that  usually  employed  in  Europe.  In  the  Pharmacopoeia  of  1850,  the 
dried  savine  was  simply  mixed, in  powder,  with  resin  cerate  previously  softened; 
and  the  proportion  used  was  one  part  of  the  powder  to  six  parts  of  the  cerate. 
Nor  did  we  find  the  preparation  thus  made  to  be  "intolerably  acrid  and  almost 
caustic,"  as  Dr.  Duncan  described  it.  On  the  contrary,  it  answered  very  well  the 
purpose  for  which  it  was  used,  that  of  maintaining  the  discharge  from  blistered 
surfaces.  The  process,  however,  of  the  present  edition  of  the  Pharmacopoeia  is 
certainly  more  elegant  than  the  former,  and  probably,  if  well  executed,  will  yield 
a  more  effective  product;  as  the  active  matter  is  extracted  by  the  ether,  and 
must  operate  more  energetically  than  while  entangled  in  the  inert  matter  of  the 
leaves.  The  only  objection  to  it  is  its  expensiveness.  A  cerate,  prepared  in  the 
same  manner  as  the  former  cerate,  from  the  leaves  of  the  red  cedar  (Juniperus 
Virginiana),  is  sometimes  substituted  for  that  of  savine,  but  is  less  efficient. 
Prepared  according  to  the  process  of  the  British  Pharmacopoeia,  savine  cerate 
has  a  fine  deep-green  colour,  and  the  odour  of  the  leaves.  It  should  be  kept  in 
closely  covered  vessels. 

Savine  cerate  is  preferable  to  the  ointment  of  Spanish  flies  as  a  dressing  for 
perpetual  blisters,  from  the  circumstance  that  it  has  no  tendency  to  produce 
strangury.  The  white  coating  which  forms,  during  its  use,  upon  the  blistered 
surface  should  be  occasionally  removed,  as  it  prevents  the. contact  of  the  cerate. 
It  is  sometimes  applied  to  seton  cords,  to  increase  the  discharge.  W. 

CERATUM   SAPONIS.  U.  S.    Soap  Cerate. 

"Take  of  Soap  Plaster  tivo  troyounces ;  White  Wax  two  troyounces  and  a 
half;  Olive  0'\\  four  troyounces.  Melt  together  the  Plaster  and  Wax,  add  the 
Oil,  and,  after  continuing  the  heat  a  short  time,  stir  the  mixture  until  cool."  U.  S. 

This  is  a  much  neater  preparation  than  that  of  the  Pharmacopoeia  of  1850, 
which  was  made  by  boiling  the  solution  of  subacetateofleadwith  soap,  and  then, 
after  concentration,  adding  the  wax  and  oil  melted  together;  nor  is  there  any 
reason  to  suppose  that  it  is  less  efficient.  Soap  cerate  is  thought  to  be  cooling 
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knd  sedative ;  and  is  used  in  scrofulous  swellings  and  other  instances  of  chronic 
fxteriml  inflHininiition.  It  was  formerly  employed  by  Mr.  Pott  as  a  dressing 
)r  fructured  liml>s;  but  answers  no  other  purpose  in  these  cases  than  to  yield 
jechariicul  support.  \V. 

CERATUM  ZIXCI  CARBONATIS.  U.S.    Cerate  of  Carbonate  of 
iinc. 

Take  of  Precipitated  Carbonate  of  Zinc  two  troyouncea ;  Ointment  of  Lard 
tn  troijouncen.  Mix  them."  U.  S. 
This  preparation  is  an  imitation  of  the  cerate  recommended  by  Turner,  and  is 
itomied  as  a  substitute  for  tlie  former  Ceratum  Zinci  Carbonatis  and  more  re- 
cent Cerutum  Calamiiue  of  the  U.  S.  Pharmacopoeia,  as  more  reliable,  in  conse- 
{|uence  of  the  frequent  falsification  of  calamine.  It  is  mildly  astringent,  and  is 
used  iu  excoriations  and  superticial  ulcerations,  produced  by  the  chafing  of  the 
skin,  irritating  secretions,  burns,  or  other  causes.*  W. 

CHARTS. 

Piq'>€r8. 

This  class  of  preparations  has  been  made  officinal  by  the  adoption,  in  the 
British  Pharmacopoeia,  of  the  Charta  Epispastica,  which,  though  the  only 
one  at  present  recognised  in  Great  Britain,  will  probably  in  time  be  followed 
by  others;  as  external  applications  of  this  kind  are  often  very  convenient.  In 
the  present  French  Codex  there  are  not  less  than  five  of  these  papers,  placed 
under  the  heading  of  Papiers  E inplastiquen ;  of  which  the  Charta  Epispas- 
tica,  named  Papier  EpUpastique,  is  one.  Of  this  the  British  preparation  is  a 
close  imitation. 

CEIARTA  EPISPASTICA.  Br.  Blistering  Paper. 

"  Take  of  White  Wax  four  ounces  ;  Spermaceti  one  and  a  half  ounce  ;  Olive 
Oil  two  Jluidounces ;  Ilesin  three  quarters  of  an  ounce;  Canada  Balsam  one 
quarter  of  an  ounce;  Cantharides,  in  powder,  one  ounce;  Distilled  Water 
six  Jluidounces.  Digest  all  the  ingredients,  excepting  the  Canada  Balsam,  in  a 
water-bath  for  two  hours,  stirring  them  constantly;  then  strain,  and  separate 
the  plaster  from  the  watery  liquid.  Mix  the  Canada  Balsam  with  the  plaster, 
melted  in  a  shallow  vessel,  and  pass  strips  of  paper  over  the  surface  of  the 
hot  liquid,  so  that  one  surface  of  the  paper  shall  receive  a  thin  coating  of  the 
plaster.  It  may  be  convenient  to  employ  paper  ruled  so  as  to  indicate  divisions 
each  of  which  is  one  square  inch."  Br.  The  weights  employed  in  this  process 
are  avoirdupois,  and  the  measures  Imperial. 

This  is  intended  as  a  convenient  substitute  for  the  common  blistering  plas- 
ter, and,  if  equally  effectual,  will  be  frequently  preferred,  from  being  already 
spread,  as  well  as  for  its  greater  cleanliness  and  facility  of  application.  The  pro- 
])ortion  of  flies,  however,  is  much  less,  being  only  1  to  8^  of  the  other  ingre- 
dients, while  in  the  "  Cantharides  Plaster"  it  is  12  to  16^.  The  inference  from  • 
this  would  be  that  it  must  be  very  greatly  inferior  in  Mistering  power,  and 
consequently  less  certain;  but  this  is  a  point  which  must  be  determined  by 
experience;  and  it  is  said  that,  when  properly  applied,  so  as  to  ensure  close 
adhesion  to  the  skin,  it  is  not  less  efficient  than  the  British  plaster,  the  Cerate 
of  Cantharides  of  the  U.  S.  Pharmacopoeia.  (Med.  Times  and  Gaz.,  March, 
1867,  p.  284.) 

*  Ceratum  Calamine.  U.  S.  1850.  Turner's  Cerate.  Though  abandoned  as  an  officinal 
preparation,  from  the  Ireqaent  sophistication  to  which  calamine  is  liable,  the  preparation 
18  still  considerably  used,  and  a  formula  is,  therefore,  required.  The  following  is  the 
late  officinal  process.  "Takoof  Prepared  Calamine,  Yellow  Wax,  each,  Mre^  ounces;  Lard 
a  pound.  Melt  the  Lard  and  Wax  together,  and  when  on  cooling  they  begin  to  thicken, 
add  the  Calamine,  and  stir  the  mixture  constantly  until  cool."  The  uses  of  this  cerate 
are  the  same  as  those  mentioned  in  the  text  under  Ceratum  Zinci  Carbotuiiia. 
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CINCHONIA. 

Pieparatlon  of  Cinchonia. 

CINCHONIA  SULPHAS.  U.  S.    Sulphate  of  Cinchonia. 

"  Take  of  the  mother- water,  remain!  Qg  after  the  crystallizatioa  of  Sulphate  of 
Quinia,  in  the  process  for  preparing  that  salt,  a  convenient  quantity;  Solution 
of  Soda,  Alcohol,  Diluted  Sulphuric  Acid,  Animal  Charcoal,  in  tine  powder, 
each,  a  sufficient  quantify.  To  the  mother-water  add  gradually,  with  constant 
stirring,  Solution  of  Soda,  until  the  liquid  becomes  alkaline.  Collect  on  a  filter 
the  precipitate  formed,  wash  it  with  water,  and  dry  it.  Then  wash  it  with  suc- 
cessive small  portions  of  alcohol,  to  remove  other  alkaloids  which  may  be  pre- 
sent. Mix  the  residue  with  eight  times  its  weight  of  water,  and,  having  heated 
the  mixture,  add  gradually  Diluted  Sulphuric  Acid  until  it  is  saturated  and  be- 
comes clear.  Then  boil  the  liquid  with  Animal  Charcoal,  filter  it  while  hot,  and 
set  it  aside  to  crystallize.  Lastly,  drain  the  crystals,  and  dry  them  on  bibulous 
paper.  By  evaporating  the  mother-liquid,  more  crystals  may  be  obtained."  U.  S. 

Sulphate  of  Cinchonia  is  now  for  the  first  time  officinally  recognised,  having 
been  introduced  into  the  U.S.  Pharmacopoeia  at  the  late  revision;  and  this  re- 
cognition is  certainly  justified  by  its  great  importance  as  a  medicine.  In  conse- 
quence of  its  greater  solubility  it  remains  behind  in  the  mother-waters,  when 
sulphate  of  quinia  crystallizes,  in  the  process  for  preparing  the  latter  salt.  To 
separate  it  from  other  substances  contained  in  the  mother-waters,  it  is  decom- 
posed by  solution  of  soda,  which  is  preferable  to  potassa,  as  it  forms  a  very 
soluble  salt  with  sulphuric  acid,  whereas  the  sulphate  of  potassa,  being  of  diffi- 
cult solubility,  might  fall  with  the  precipitated  cinchonia.  The  precipitate  may 
be  safely  vi^ashed  with  small  portions  of  alcohol,  as  the  alkaloid  is  almost  insolu- 
ble in  that  liquid  when  cold.  It  is  next  reconverted  into  the  sulphate  ;  and  the 
solution,  having  been  boiled  w'lih  unpurijied  animal  charcoal  to  decolorize  it,  and 
at  the  same  time  neutralize  any  possible  excess  of  sulphuric  acid  which  might  in- 
terfere with  the  crystallization  of  the  salt,  is  filtered  while  hot,  and  then  allowed 
to  stand.  It  is  peculiarly  important  that  there  should  be  no  excess  of  sulphuric 
acid  while  the  solution  is  exposed  to  heat,  as,  under  this  influence,  the  alkaloid 
is  much  disposed  to  become  uncrystallizable.  Hence  the  advantage  of  using 
unpurified  animal  charcoal  or  bone-black,  as  the  carbonate  of  lime  contained  in 
it  neutralizes  any  excess  of  the  acid.  The  sulphate  of  cinchonia,  held  in  solu- 
tion by  the  liquid  while  hot,  is  deposited  by  it  upon  cooling  in  crystals. 

It  may  be  prepared  also  by  first  obtaining  cinchonia  from  one  of  the  pale 
barks;  treating  this  with  water  acidulated  with  sulphuric  acid,  added  gradually 
till  the  alkaloid  is  dissolved;  then  boiling  with  purified  animal  charcoal,  filtering 
the  solution  while  hot,  and  setting  it  aside  to  crystallize.  By  alternate  evapo- 
ration and  crystallization  all  the  sulphate  may  be  obtained. 

There  are  two  sulphates  of  cinchonia.  The  officinal  salt  may  be  considered 
either  as  the  neutral  sulphate,  consisting  of  one  eq.  of  cinchonia  308,  one  of  sul- 
phuric acid  40,  and  two  of  water  of  crystallization  18  =  366;  or,  according  to 
the  view  of  Liebig,  as  a  disulphate,  consisting  of  two  eqs.  of  base  308,  one  of 
acid  40,  and  two  of  water.  By  the  addition  of  the  necessary  quantity  of  acid, 
it  passes  into  the  higher  sulphate  (bisulphate,  or  neutral  sulphate,  according  to 
the  view  that  may  be  adopted),  which  is  soluble  in  less  than  half  its  weight  of 
water  at  58°.  We  have  always  been  inclined  to  the  view  which  considers  it  as 
the  neutral  salt,  and  this  probably  now  predominates  with  chemists,  so  that  the 
salt  is  properly  named  sulphate  of  cinchonia  in  the  Pharmacopoeia.  It  crystal- 
lizes in  short,  oblique,  shining  prisms  with  dihedral  summits,  which  melt  at 
212°,  at  a  somewhat  higher  temperature  lose  their  water  of  crystallization,  and 
at  a  red  heat  are  dissipated  without  residue.  Its  taste  is  very  bitter.  It  is  solu- 
ble in  fifty-four  parts  of  water  at  common  temperatures,  and  in  a  smaller  quan- 
tity of  boiling  water,  and  is  readily  dissolved  by  alcohol,  but  very  sparingly  by 
ether.  The  tests  by  which  it  may  be  known  as  a  salt  of  cinchonia  are  mentioned 
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uiuUt  \\\v  lioiid  of  Cinrhnnn  in  Part  I.  {parje:  300).  That  it  Ih  a  sulphate  will  bo 
gbowii  bytlu'whitcprecipitiitoproduccd  with  its  solution  by  clilorijloof  calcium  * 
Medical  Proprrfit'tf  and Uxes.  It  is  now  pretty  well  dcKTniincd  that  sidphate 
f  cinchonia  has  the  same  remedial  properties  as  sulphate  of  quinia.  That  it  is 
equally  efficient  as  an  antiperiodic  remedy,  in  a  Hom<;what  lar;rer  dose,  has  been 
^tablished  by  aliundant  experience.  (Se(!  a  paper,  by  Dr.  A.  P.  Turner,  in  the 
m.  Journ  of  Med.  Sci.,  April,  1864,  p.  390.)  As  a  tonic  it  may  bo  given  in 
e  do.se  of  a  grain  or  two,  throe  or  four  times  a  day;  as  an  antiperiodic,  fif- 
on  grains  to  lialf  a  drachm  may  bo  given  between  the  paro.xysms.  It  may 
)e  taken  in  pill  or  solution.  In  the  latter  case,  the  solution  of  the  salt  may  l)e 
aided  by  the  addition  of  a  little  aromatic  sulphuric  acid,  in  the  proportion,  for 
example,  of  a  minim  or  two  drops  for  each  grain  of  the  salt,  in  a  solution  of 
eight  grains  to  a  fluidounce  of  water.  W. 


COLLODIUM. 

Preparations  of  Collodion. 

COLLODIUM.  U.  S.,  Br.  Collodion. 

"Take  of  Cotton,  freed  from  impurities,  half  a  troyounce ;  Nitrate  of  Po- 
tassa,  in  fine  powder, /«m  iroijounceH;  'i^u\\)\\\\v'\c  Ac\(\fifleen  troxj ounces  and  a 
half;  Stvonfj^er  'hither  twe7ity-one  Jluidounces ;  Stronger  Alcohol  a  sufficient 
quanliti/.  Add  the  Sulphuric  Acid  to  the  Nitrate  of  Potassa  in  a  gla.ss  or  por- 
celain ves.sel,  and  stir  them  together  until  they  are  uniformly  mixed.  When 
the  temperature  of  the  mi.xture  is  below  122°,  add  the  Cotton,  and,  by  means  of 
stout  glass  rods,  imbue  it  thoroughly  with  the  mixture.  Then  cover  the  vessel 
closely  with  a  glass  or  porcelain  lid,  and  allow  it  to  stand  for  twenty-four  hours. 
Transfer  the  Cotton  to  a  larger  vessel,  and  wash  it,  first  with  cold  water  until 
the  washings  cease  to  have  an  acid  ta.ste,  and  then  with  boiling  water.  Press  it 
as  dry  as  possible  with  the  hand,  pack  it  tightly  in  a  conical  percolator,  and 
pour  upon  it  Stronger  Alcohol  until  the  reuiaining  water  is  displaced ;  then 
again  press  it  as  dry  as  possible  with  the  hand.  Mix  the  Stronger  Ether  with 
six  fluidounces  of  Stronger  Alcohol  in  a  suitable  bottle,  and,  having  added  the 
moist  Cotton  to  the  mixture,  agitate  occasionally  until  it  is  dissolved.  The 
Cotton,  prepared  for  solution  by  this  formula,  and  dried  at  212°,  weighs  three 
hundred  and  thirty-six  grains. 

"Collodion  may  also  be  made  by  dissolving  fifty-six  grains  of  Cotton,  pre- 
pared as  above,  and  dried  at  212°,  in  a  mixture  of  three  fluidounces  and  a  half 
of  Stronger  p]ther  and  a  fluidounce  of  Stronger  Alcohol."  U.  S. 

"Take  of  Pyroxylin  one  ounce  [avoirdupois]  ;  Ether  thirtrj-six  fluidounces 
[Imperial  measure];  Rectified  Spirit  ^it'e/ue^^widounces [Imp.  meas.].  Mix 
the  Ether  and  the  Spirit,  and  add  the  Pyroxylin.  Set  aside  for  a  few  days,  and, 
should  there  be  any  sediment,  decant  the  clear  solution.  Keep  it  in  a  well-corked 
bottle."  Br. 

Collodion  is  a  solution  of  freshly  prepared  gun  cotton  in  ether,  assisted  by  a 
little  alcohol.  Gun  cotton  was  originally  obtained  from  cotton  by  steeping  it 
in  nitric  acid,  by  the  action  of  which  it  is  converted  into  an  explosive  compound. 
(See  Pyroxylin  in  Part  11.)  When  gun  cotton  is  intended  for  solution  in 
ether,  a  better  preparation  fur  this  purpose  is  made  by  the  process  of  Dr.  Ellet, 
of  South  Carolink  College,  which  consists  in  steeping  cotton  in  a  mixture  of 
nitre  and  sulphuric  acid.  This  mixture  sets  free  the  necessary  nitric  acid  for 
effecting  the  change  in  the  cotton.    Gun  cotton,  thus  prepared,  more  readily 

*  A  new  test,  distinguishing  between  sulphates  of  quinia  and  cinchonia,  has  recently 
been  announced  by  M.  Palra,  of  Russia,  in  the  polysulphuret  of  potassium  prepared  \>y 
boiling  solution  of  potassa  with  an  excess  of  sulphur.  When  a  solution  of  this  sulphuret 
is  added  to  a  boiling  solution  of  sulphate  of  quinia,  the  latter,  however  small  the  quantity 
present,  is  thrown  down  as  a  red  terebinthinate  mass,  which  hardens  on  cooling,  and  then 
assumes  the  appearance  of  a  resin;  while  with  sulphate  of  cinchonia  a  white  powder  is 
precipitated  containing  sulphur.  {Joum.de  Pharm.^  Mai,  18'i4,  p.  459  ) 
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dissolves  in  ether  than  that  made  by  direct  reaction  of  nitric  acid ;  and,  for 
that  reason,  the  process  of  Dr.  EUet  was  adopted  in  the  U.  S.  formula.  The 
present  officinal  preparation  is  somewhat  stronger  than  that  of  the  Pharmacopoeia 
of  1850,  having  a  considerably  smaller  proportion  of  the  ether  and  alcohol  con- 
jointly, though  the  proportion  of  alcohol  is  much  increased.  On  account  of  the 
facility  with  which  ether  evaporates,  it  is  the  better  menstruum  for  remedial  pur- 
poses; but  gun  cotton  will  not  dissolve  in  that  liquid  wlien  quite  pure,  and  the 
addition  of  a  little  alcohol  is  necessary.  The  existing  proportion  was  adjusted 
by  Dr.  Squibb,  who  found  by  frequent  trial  some  increase  in  the  quantity  of  al- 
cohol desirable;  and  the  resulting  preparation  has  been  found  to  answer  well  in 
practice.  The  increase  of  alcohol,  however,  though  the  quantity  directed  is  six 
times  greater  than  before,  is  in  reality  much  less  than  this;  for  the  common 
ether  directed  in  the  formula  of  1850  itself  contains  a  very  considerable  propor- 
tion of  alcohol,  while  the  stronger  ether  now  used  has  comparatively  little.  Other 
improvements  in  the  processarethe  fixing  of  the  temperature  at  which  the  cotton 
is  to  be  introduced  into  the  acid  mixture,  which  was  before  left  indefinite,  and  the 
more  complete  removal  of  water  from  the  gun  cotton  by  displacing  it  with  alco- 
hol after  expression.  The  process  is  now  said  to  work  well  in  practice,  and  yields 
a  preparation  more  firm  and  adhesive  than  the  old  formula.  Gun  cotton,  pre- 
pared as  above  directed,  is  not  liable  to  decomposition,  but  continues  fit  for  so- 
lution in  ether  for  a  considerable  time.  Hence  the  propriety  of  the  alternative 
formula,  in  Avhich  the  gun  cotton,  dried  at  212°,  may  be  dissolved  in  a  due  pro- 
portion of  the  two  menstrua.  In  following  the  U.  S.  process,  it  is  necessary 
that  the  sulphuric  acid  be  of  the  officinal  strength. 

In  the  British  process,  gun  cotton,  denominated  pyroxylin,  is  directed  to  be 
dissolved  in  a  mixture  of  ether  and  alcohol ;  a  formula  for  the  preparation  of 
pyroxylin  being  given  separately  in  the  Pharmacopoeia.  It  is  asserted,  how- 
ever, that  the  pyroxylin  made  by  that  formula,  though  an  excellent  explosive 
compound,  is  not  readily  dissolved  by  the  mixture  of  ether  and  alcohol.  (Fharm. 
Journ.,  March,  1864,  p.  416.) 

Collodion  is  a  transparent,  colourless  liquid,  of  a  syrupy  consistence,  and 
ethereal  smell.  When  applied  to  a  dry  surface,  the  ether  quickly  evaporates, 
and  a  transparent  film  is  left,  having  remarkable  adhesiveness  and  contractility. 
On  account  of  the  great  volatility  of  ether,  collodion  must  be  kept  in  bottles  well 
stopped.  When  insecurely  kept,  the  liquid  thickens  and  becomes  less  fit  for  the 
use  of  the  surgeon.  The  thickened  liquid  sometimes  contains  acicular  crystals, 
as  was  first  observed  by  Mr.  Higginson,  of  London,  and  afterwards  by  Prof. 
Leidy,  of  this  city,  who  examined  it  with  the  microscope. 

Collodion  was  first  applied  to  the  purposes  of  surgery  by  Dr.  J.  Parker  May- 
nard,*  of  Boston,  when  a  student  of  medicine,  in  January,  1847.  It  is  employed 
for  holding  together  the  edges  of  incised  wounds,  for  covering  ulcers  or  abraded 
surfaces  with  an  impervious  film  not  acted  upon  by  water,  and  for  encasing  parts 
which  require  to  be  kept  without  relative  motion.  It  is  applied,  brushed  over 
the  part,  or  by  means  of  strips  of  muslin.  In  whatever  way  applied,  the  solvent 
quickly  evaporates,  and  leaves  the  solid  adhesive  material.  According  to  Le- 
page, gun  cotton  will  dissolve  in  equal  parts  of  ether  and  alcohol,  forming  a 
solution  quite  as  adhesive  as  that  made  with  ether  alone.  As  this  solution 
dries  more  slowly,  it  may  prove  preferable  to  the  ethereal  solution  in  certain 
cases.  The  strong  contractile  power  of  the  collodion  coating  is  an  objection  to 
it  for  some  purposes.  This  property  is  removed,  according  to  Mr.  C.  S.  Rand, 
of  Philadelphia,  by  dissolving  first  one  part  of  gun  cotton,  and  then  one  part 

*  Dr.  Maynard  recommends  the  following  formula  as  the  best  for  surgical  purposes. 
Take  of  sulphuric  acid  of  sp.  gr.  1-850  two  parts,  and  of  nitric  acid  of  sp.  gr.  l-4bO  one  part. 
Mix  them,  and,  having  permitted  the  heat  to  fall  to  about  100°,  add  raw  cotton  to  satura- 
tion. Let  it  macerate  for  one  or  two  hours;  then  pour  off  the  adds,  wash  the  cotton  till 
the  washings  cease  to  affect  litmus  paper,  and  dry  thoroughly.  The  gummy  matter  thus 
formed  is  now  to  be  dissolved  in  ether  of  the  sp.  gr.  about  -750,  or  in  a  mixture  of  three 
parts  of  pure  ether  and  one  part  of  alcohol  of  95  per  cent.  Two  ounces  of  cotton  will 
make  about  a  pint  of  collodion.  {Bost.  Med.  and  Surg.  Journ.,  Aug.  9,  1866,  p.  39.) — 
Note  to  the  thirteenth  edition. 


PART  ir.  Collodium,  1087 

Venice  tur]»Pntine,  in  twenty  i)nrts  of  ether.  To  give  more  flexibility  to  the 
|iu,  M.  Sourirtseau,  of  KuiserUTj?,  lulds  one  part  of  elenii  to  twelve  of  eollo- 

Mi.  Aeconlinf^  to  Mr.  Sturtin,  of  Londcjn,  oi)ucity  and  elufsticity  ni'iy  Ixj  iiu- 
irtcd  nt  the  .same  time,  by  adding;  from  half  a  drathni  to  u  drachm  of  lard,  or 
|me  sinjilar  fatty  matter,  previounly  dinHolved  in  ether,  to  an  ounce  of  collo- 

)n.  Thr((ualitie8  of  softness  and  elasticity  are  jfiven  by  comhinin;^  collodion 
Ith  castor  oil,  in  the  proportion  of  thirty  parts  to  two,  af^recably  to  the  plan 

M.  Gu^rsant,  who  found  it  useful,  thus  modilied,  in  erysipelas  ;  and  the  pro- 

Ption  of  castor  oil  may  be  increased  if  thoujrht  desirable.  An  elastic  collodion, 
»roewhat  sin)ilar,  in  which,  besides  castor  oil,  Venice  turpentine  and  white  wax 
are  injfredients,  has  been  proposed  by  K.  Lauras,  (riiarm.  Journ.,  xii.  303.) 
A  very  pliable  collodion  may  be  made  of  thirty  parts  of  collodion,  twelve  of 
Venice  turpentine,  and  six  of  castor  oil.  According  to  MM.  Cap  and  Garot, 
the  most  successful  way  for  obtaining  an  elastic  collodion  is  to  mix  two  parts 
of  glycerin  with  one  hundred  of  collodion.  Glycerized  coZ/ot/ion  is  exceedingly 
supple,  does  not  crack  and  scale  off  from  the  skin,  and  accommodates  it.self  to 
the  motions  of  the  part.  In  order  to  imitate  the  colour  of  the  skin,  an  ethereal 
tincture  of  turmeric  or  saffron  may  be  added,  so  as  to  produce  the  desired  tint. 
Dr.  Meller  has  proposed  a  solution  of  shell-lac  in  highly  rectified  alcohol,  so  as 
to  have  a  gelatinous  consistence,  as  a  succedaneum  for  collodion. 

Collodion  has  been  used  with  advantage  by  Dr.  J.  R.  Mitchell,  of  Dublin,  and 
by  Dr.  Aran,  to  form  an  artificial  covering  to  ulcers  of  the  os  and  cervix  uteri, 
therel)y  allowing  the  healing  process  to  go  on  underneath  ;  by  M.  Wetzlar,  of 
Aix-la-Chapelle,  in  chilblains;  and  by  Dr.  J.  W.  Freer,  of  Dlinois,  in  erysipelas. 
According  to  Dr.  Christen,  of  Prague,  collodion  is  useful  in  erysipelas  from  local 
causes  only,  such  as  wounds,  ulcers,  burns,  &c.,  but  hurtful  in  the  disease  from 
an  internal  cause.  The  same  writer  condemns  its  use  to  prevent  pitting  in  small- 
pox as  positively  injurious.  In  burns  collodion  has  been  found  highly  useful  by 
several  practitioners,  especially  in  conjunction  with  castor  oil.  Its  application 
produces  sharp  pain  at  first.  It  acts  by  affording  a  protective  covering  to  the 
cutis,  and,  in  superficial  inflammation,  probably,  in  part,  by  expelling  the  blood 
from  the  inflamed  ves.sels  through  the  contractile  power  of  the  film.  This  pro- 
perty of  collodion  has  been  taken  advantage  of  in  the  treatment  of  chronic  eutro- 
l)ium,  two  cases  of  which,  successfully  treated  by  it,  have  been  reported  by  Mr. 
William  Batten.  (Banking^s  Abstract,  no.  23,  p.  134.)  Dr.  J.  H.  Claiborne  has 
used  a  thick  coating  of  collodion  with  decided  advantage  as  a  compressing 
agent  for  the  discussion  of  buboes.  It  is  said  to  have  proved  useful  in  phleg- 
masia dolens,  and  is  as.serted  even  to  have  cured  a  case  of  puerperal  peritonitis, 
spread  over  the  surface  of  the  abdomen.  (Med.  Times  and  Gaz.,  Oct.  1859,  p. 
342.)  It  sometimes  causes  the  disappearance  of  naevi  materni  simply  applied  to 
the  surface.  (Dr.  Wm.  Badger,  Med.  Record,  Oct.  1,  1868,  p.  358.) 

Mr.  Erasmus  Wilson  has  used  collodion  with  decided  advantage  in  certain 
diseases  of  the  skin.  In  chapped  nipples  it  has  an  admirable  effect.  When  ap- 
plied to  ulcers,  abrasions,  or  chaps  of  the  skin,  it  requires  to  be  diluted  with 
ether,  so  as  to  render  it  nearly  as  limpid  as  water.  Mr.  J.  H.  Tucker  found  it 
useful  in  stopping  the  bleeding  from  leech-bites.  M.  Sourisseau  and  Mr.  P].  H. 
Durden  have  used  it  as  a  coating  for  pills,  which  are  thereby  deprived  of  taste ; 
but  it  is  questionable  whether  the  coating  would  always  be  dissolved  by  the 
gastric  liquids. 

Dr.  Drouet,  of  France,  believes  that  collodion  applied  to  the  abdomen,  if 
resorted  to  at  the  commencement  of  cholera,  will  arrest  the  disease  when  not 
of  an  extremely  violent  nature;  and  founds  his  belief  upon  a  considerable  ex- 
perience with  the  remedy.  It  is  peculiarly  effectual  in  the  diarrhoea  preceding 
cholera.  lie  mixes  six  parts  of  collodion  with  one  part  of  castor  oil,  and,  hav- 
ing smeared  it  over  the  abdomen,  covers  it  with  cotton.  {N.  Y.  Med.  Journ., 
Feb.  1861,  p.  388;  from  Journ.  de  Med.  et  de  Chim.  Pratiques.) 

Collodion  has  been  variously  medicated,  and  thus  made  the  vehicle  of  several 
important  medicines  for  external  application.   Iodized  collodion  has  been  pro- 
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posed  by  Dr.  C.  Fleming,  for  the  purpose  of  obtaining  the  specific  effects  of  iodinoj 
in  a  rapid  manner,  especially  on  tumours.  It  is  made  by  dissolving  from  ten  to| 
twenty  grains  of  iodine  in  a  fluidounce  of  collodion.  M.  Aran  has  proposed  a] 
ferruginous  collodion,  made  of  equal  parts  of  collodion  and  tincture  of  chloride] 
of  iron,  as  a  remedy  in  erysipelas.  A  caustic  collodion  may  be  prepared  by  dis-j 
solving  4  parts  of  corrosive  sublimate  in  30  of  collodion.  I)r.  Macke,  of  Sorau,| 
has  used  this  preparation  for  destroying  naevi  materni.    The  eschar  formed  is 
one  or  two  lines  in  thickness,  and  separates  in  from  three  to  six  days,  leaving  but 
a  trifling  cicatrix.  (See  Am.  Journ.  ofPharm.,M&y,  1858,  for  formulas  in  which^ 
collodion  is  made  the  vehicle  of  iodine,  belladonna,  sulphur,  &c.)  All  these  medi- 
cated collodions  are  most  conveniently  applied  by  means  of  a  camel's-hair  brush. 

Collodion  has  become  an  important  agent  in  various  photographic  pro- 
cesses.* 

Off.  Prep.  Collodium  Flexile,  Br.  B. 

COLLODIUM  CUM  CANTIIARIDE.  U.S.  Collodion  wilh  Can- 
tharides.   Cantharidal  Collodion. 

"  Take  of  Cantharides,  in  fine  powder,  eight  troyounces  ;  Cotton,  prepared  by 
the  process  for  Collodion,  and  dry,  one  hundred  grains;  Stronger  Ether  a  pint 
and  a  half;  Stronger  Alcohol  a  sufficient  quantity.  Introduce  the  Cantharides 
into  a  cylindrical  percolator,  and,  having  pressed  them  firmly,  gradually  pour  on 
the  Ether.  When  fifteen  fluidounces  have  passed,  set  aside  the  liquid  in  a  close 
vessel,  and  continue  the  percolation  with  Stronger  Alcohol  until  half  a  pint  more 
of  liquid  is  obtained.  Set  this  in  a  warm  place  for  spontaneous  evaporation,  and, 
when  it  is  reduced  to  a  fluidounce,  mix  it  with  the  reserved  liquid.  Then  add 
the  Cotton  to  the  mixture,  and  agitate  occasionally  until  it  is  dissolved.  Lastly, 
keep  the  solution  in  a  well-stopped  bottle."  U.  S. 

This  was  originally  proposed  by  M,  Ilisch,  of  St.  Petersburg,  Russia,  and  was 
introduced  into  our  Pharmacopoeia  at  the  late  revision.  The  flies  ai'e  exhausted 
successively  by  ether  and  alcohol,  the  ethereal  solution  is  set  aside,  the  alcoholic 
is  allowed  to  evaporate  till  reduced  from  eight  fluidounces  to  one,  and  the  two 
liquids  being  then  mixed  are  used  as  the  menstruum  for  gun  cotton.  But,  con- 
sidering the  character  of  the  menstruum,  it  appears  to  us  that  it  must  frequently 
fail  to  dissolve  the  cotton  ;  as  a  larger  proportion  of  alcohol  is  required  for  the 
purpose  than  will  remain  when  the  tincture  has  been  reduced  to  one  fluidounce 
by  evaporation.  Had  common  ether,  which  always  contains  a  considerable  pro- 
portion of  alcohol,  been  adopted  instead  of  stronger  ether,  there  would  probably 
have  been  enough  alcohol  to  render  the  process  effectual,  and  economy  would 
at  the  same  time  have  been  consulted.  Should,  therefore,  the  formula  fail  in  the 
hands  of  the  operator,  we  would  suggest  the  substitution  of  the  common  ether. 
The  original  process  of  M.  Ilisch  was  to  exhaust,  by  percolation,  a  pound  of  can- 
tharides, with  a  mixture  consisting  of  a  pound  of  ether  and  three  ounces  of  acetic 
ether ;  and  in  two  ounces  of  this  liquid  to  dissolve  25  grains  of  gun  cotton.  Pro- 
fessor Procter  states  that  it  has  been  found  more  advantageous  to  exhaust  the 
flies  with  ether,  distil  off  the  ether,  and  mix  the  oily  residue  with  collodion  al- 
ready prepared  of  the  proper  consistence  (Am.  Journ.  of  Pharm.,  xxiv.  303)  ; 
and  this  is  probably  a  better  formula  than  the  oflicinal.  Mr.  Charles  S.  Rand,  in 

*  Silk  Collodion.  M.  Persoz,  the  younger,  prepares  a  collodion  from  silk  by  bringing  it 
to  the  condition  of  the  material  from  which  the  worm  spins  its  thread.  This  he  does  by 
dissolving  silk  in  a  solution  of  chloride  of  zinc,  and  tiien  separating  the  solvent  by  means 
of  dialysis.  The  solution,  diluted  with  water  to  the  consistence  of  collodion,  is  put  into 
a  gutta-percha  vessel  having  a  parchment  bottom,  which  is  made  to  rest  on  a  surface  of 
water.  The  chloride  passes  through  the  parchment,  leaving  the  silk  substance  in  a  soft 
fibreless  state.  The  chloride  solution,  before  being  used,  should  be  heated  with  a  little 
oxide  of  zinc,  to  neutralize  any  excess  of  acid,  and  then  filtered  through  fine  linen  to 
separate  the  residual  oxide.  Tor  prompt  action,  the  chloride  should  be  kept  warm.  Its 
separation  from  the  silk  requires  a  few  days.  The  material  thus  obtained  is  said  to  be 
applicable  to  photographic  purposes.  Before  it  could  be  used  as  collodion,  it  would  be 
necessary  to  dissolve  it  in  a  volatile  liquid,  which  would  evaporate  spontaneously  on 
application  to  the  surface.  (See  Am.  Journ.  of  Phann.,  March,  1867,  p.  182.) — Note  to  the 
thirteenth  edition. 
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A  ooinnuinication  to  tho  American  Jnurnal  of  Pharmanj  (xxii.  18),  Btatcs  tliat 

liscli'ti  pri'jmrution,  made  with  douhio  tliu  proportion  of  cilier,  vt'sicatcH  equally 

fell,  and  proposos  the  addition  of  about  1  per  cent,  of  Venice  turpentine,  wliich 

has  found  to  prevent  tho  disaj^retiable  arul  sometinieH  painful  contraction  of 

collodion  tipon  dryinj^.    The  preparation  may  Ik?  kept  indefinitely,  in  an 

»que  ji;la«s-8toppered  bottle,  without  change;  but,  on  exposure  to  the  light,  the 

eenish  colouring  matter  of  the  flies  bleaches,  and  the  li(|uid  becomes  yellowish. 

Cantharidal  collodion  is  a  very  convenient  epispastic  remedy.   It  may  hvs  ajvi 

lied  to  the  surface  by  means  of  a  camel\s-hair  brush,  and,  after  tho  evaporation 

'the  ether,  which  takes  place  in  less  than  a  minute,  may  be  reapplied  if  the  sur- 

ue  should  not  bo  well  covered.    It  produces  a  blister  in  al)out  the  same  time 

the  ordinary  cerate,  and  has  tho  advantages  that  it  is  applied  with  greater 

_  jility,  is  better  adapted  to  cover  uneven  surfaces,  and  retains  its  place  more 

certainly.  According  to  Mr.  Rand,  if  the  evaporation  of  the  ether  be  restrained 

by  a  piece  of  oiled  silk  immediately  after  its  application,  it  will  act  much  more 

speedily.  W. 

COLLODIUM  FLEXILE.  Br.  Flexible  ailodion. 

"  Take  of  Collodion  six  Jluidounces  [Imperial  measure] ;  Canada  Balsam  one 
hundred  and  twenty  grains;  Castor  Oil  one  Jluidrachm  [Imp.  meas.].  Mix, 
and  keep  in  a  well-corked  bottle."  Br. 

This  new  officinal  of  the  British  Pharmacopoeia  has  been  introduced  to  meet 
a  want  in  the  use  of  collodion  which  the  practitioner  often  feels,  the  methods 
of  meeting  which  have  been  fully  considered  in  the  article  on  Collodion.  (See 
pages  1086-T.)  W. 

CONFECTIONES.  U.S.,  Br. 

Goiifecticms. 

Under  the  general  title  of  Confections,  the  Pharmacopoeias  include  all  those 
preparations  having  the  form  of  a  soft  solid,  in  which  one  or  more  medicinal 
substances  are  incorporated  with  saccharine  matter,  with  a  view  either  to  their 
preservation  or  more  convenient  administration.  The  old  division  into  Con- 
serves and  Electuaries  has  been  abandoned ;  but,  as  there  is  some  ground  for 
the  distinction,  we  shall  make  a  few  general  remarks  upon  each  division,  be- 
fore proceeding  to  the  consideration  of  the  individual  preparations. 

Conserves  consist  of  recent  vegetable  substances  and  refined  sugar  beaten 
into  a  uniform  mass.  By  means  of  the  sugar,  the  vegetable  matter  is  enabled 
to  resist  for  some  time  the  decomposition  to  which  it  would  otherwise  be  ex- 
posed in  the  undried  state,  and  the  properties  of  the  recent  plant  are  thus 
retained  to  a  certain  extent  unaltered.  But,  as  active  medicines  even  thus 
treated  undergo  some  change,  and  those  which  lose  their  virtues  by  desiccation 
cannot  be  long  preserved,  the  few  conserves  now  retained  are  intended  rather 
as  convenient  vehicles  of  other  substances  than  for  separate  exhibition.  The 
sugar  used  in  their  preparation  should  be  n^duced  to  a  fine  powder  by  pounding 
and  sifting,  as  otherv^Mse  it  will  not  mix  uniformly  with  the  other  ingredients. 

Electuaries  are  mixtures  consisting  of  medicinal  substances,  especially  dry 
powders,  combined  with  syrup  or  honey,  in  order  to  render  them  less  unpleasant 
to  the  taste,  and  more  convenient  for  internal  use.  They  are  usually  prepared 
extemporaneously;  and  it  is  only  when  their  complex  nature  renders  it  con- 
venient to  keep  them  ready  made  in  the  shops,  or  some  peculiarity  in  the  mode 
of  mixing  the  ingredients  requires  attention,  that  they  become  proper  objects 
for  officinal  direction.  Their  consistence  should  not  be  so  soft,  on  the  one  hand, 
as  to  allow  the  ingredients  to  separate,  nor  so  firm,  on  the  other,  as  to  prevent 
them  from  being  swallowed  without  mastication.  Different  substances  require 
different  proportions  of  syrup.  Light  vegetable  powders  usually  require  twice 
their  weight,  gum-resins  two-thirds  of  their  weight,  resins  somewhat  less,  min- 
eral substances  about  half  their  weight,  and  deliquescent  salts  not  more  than 
gne-tenth.  Should  the  electuary  be  found,  after  having  been  kept  for  a  short 
69 
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time,  to  swell  up  and  emit  gas,  it  should  be  beaten  over  again  in  a  mortar,  so  thatl 
any  portion  of  the  sugar  which  may  have  crystallized  may  be  again  accurately] 
incorporated  with  the  other  ingredients.  Should  it,  on  the  contrary,  become  dry 
and  hard  from  the  mutual  reaction  of  its  constituents,  more  syrup  should  be 
added,  so  as  to  give  it  the  requisite  consistence.  If  the  dryness  result  from  the 
mere  evaporation  of  the  aqueous  part,  Avater  should  be  added  instead  of  syrup,! 
and  the  same  remark  is  applicable  to  the  conserves.  To  prevent  the  hardening! 
of  electuaries,  the  French  writers  recommend  the  use  of  syrup  prepared  fromj 
brown  sugar,  which  is  less  apt  to  crystallize  than  that  made  from  the  refined. 
Molasses  would  answer  the  same  purpose  ;  but  its  taste  might  be  objectionable. 
Some  employ  honey,  but  this  is  not  always  acceptable  to  the  stomach.    G-ly- 
cerin  might  sometimes  be  used  with  advantage.  W. 

CONFECTIO  AROMATIC  A.  U.S.   Aromatic  Confection. 

"Take  of  Aromatic  Powder  four  troyounces;  Clarified  Honey yb?/r  troy- 
ounces,  or  a  sufficient  quantity.  Kub  the  Aromatic  Powder  with  Clarified 
Honey  until  a  uniform  mass  is  obtained  of  the  proper  consistence."  U.  S. 

The  aromatic  confection  has  been  abandoned  in  the  Br,  Pharmacopoeia,  pro- 
bably because  readily  prepared  extemporaneously.  It  affords,  nevertheless,  a 
convenient  means  of  administering  the  spices  contained  in  it,  and  an  agreeable 
vehicle  for  other  medicines.  The  present  U.  S.  formula  differs  favourably  from 
that  of  1 850  in  the  omission  of  the  saffron  ;  and  the  place  of  the  syrnp  of  orange 
peel  has  been  economically  supplied  by  using  a  larger  proportion  of  honey. 
The  confection  is  given  in  debilitated  states  of  the  stomach.  The  dose  is  from 
ten  to  sixty  grains.  W. 

CONFECTIO  AURANTII  CORTICIS.  U.S.  Covfection  of  Orange 
Peel. 

"  Take  of  Sweet  Orange  Peel,  recently  separated  from  the  fruit  by  grating, 
twelve  troyounces ;  Sugar  [refined]  thirty-six  troyounces.  Beatthe  Orange  Peel 
with  the  Sugar,  gradually  added,  until  they  are  thoroughly  mixed."  U.S. 

This  confection,  like  the  preceding,  has  been  dropped  in  the  recent  consolida- 
tion of  the  British  Pharmacopoeias.  It  is  sometimes  used  as  a  grateful  aromatic 
vehicle  or  adjunct  of  tonic  and  purgative  powders.  W. 

CONFECTIO  OPII.  U.S.,  Br.   Confection  of  Opium. 

"  Take  of  Opium,  in  fine  powder,  two  hundred  and  seventy  grains ;  Aromatic 
Powder  six  troyounces ;  Clarified  Howe j  fourteen  troyounces.  Rub  the  Opium 
Avith  the  Aromatic  Powder,  then  add  the  Honey,  and  beat  the  whole  together 
until  thoroughly  mixed."  U.  S. 

"Take  of  Compound  Powder  of  Opium  one  hundred  and  ninety-two  grains; 
Syrup  one  fluidounce  [Imperial  measure].  Mix."  Br. 

This  confection  was  intended  as  a  substitute  for  those  exceedingly  complex 
and  unscientific  preparations,  formerly  known  by  the  names  of  theriaca  and 
niithridate,  which  have  been  expelled  from  modern  pharmacy.  It  was  an  offi- 
cinal of  the  London  and  Edinburgh  Colleges;  and,  after  having  been  discarded 
in  the  first  British  Pharmacopoeia,  has  been  adopted  in  the  present  edition. 
The  preparation  is  a  combination  of  opium  with  spices,  which  render  it  more 
stimulant,  and  more  grateful  to  a  debilitated  stomach.  It  may  be  given  in  atonic 
gout,  flatulent  colic,  diarrhoea  unattended  with  inflammation,  and  other  dis- 
eases requiring  the  use  of  a  stimulant  narcotic.  Added  to  Peruvian  bark  or 
sulphate  of  quinia,  it  increases  the  efficacy  of  this  remedy  in  obstinate  cases 
of  intermittent  fever.  One  grain  of  opium  is  contained  in  about  thirty-six  grains 
of  the  U.  S.  confection,  and  in  about  forty  grains  of  the  British.  W. 

CONFECTIO  PIPERIS.  Br.   Confection  of  Black  Pepper. 

"Take  of  Black  Pepper,  in  fine  powder,  two  ounces;  Caraway  Fruit,  in  fine 
powder,  three  ounces;  Clarified  Honey  ff teen  ounces.  Rub  them  well  together 
in  a  mortar."  Br. 

This  preparation  was  intended  as  a  substitute  for  Ward''s  paste,  which  ac- 
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quinnl  some  reputjition  in  Great  Britain  as  a  remedy  in  piles  and  ulcers  of  the 
;tum.    To  do  jfood,  it  must  he  continued,  accordinj?  to  Mr.  lirodio,  for  two, 
je,  or  four  months.    The  do.so  is  from  one  to  two  jlrachms  repeated  two  or 
36  times  a  day.    Its  stimulating  properties  render  it  inapplicaljle  to  eases 
Mided  with  much  inflammation.  W. 

JONFECTIO  ROS.^.  U.  S.   Confectio  Rosm  GALLiCiE.  Br.    ()on- 

ion  of  Rose.  Omfedlon  of  Hoses. 

I*' Take  of  Red  Rose,  in  fine  powder, /owr  Iroyouncea;  Sugar  [refined],  in 
Ine  powder,  thirtij  troi/ounces ;  Clarified  Honey  six  troyounces;  Rose  Water 
eight  Jluidouncoi.  Rub  the  Rose  with  the  Rose  Water  heated  to  150°;  then 
gradually  add  the  Sugar  and  Ilouey,  and  beat  the  whole  together  until  thor- 
oughly mixed."  U.ii. 

"Take  of  Fresh  Red-Rose  Petals  one  pound;  Refined  S\i{;ar  three  pounds. 
Beat  the  Petals  to  a  pulp  in  a  stone  mortar ;  add  the  Sugar,  and  rub  them  well 
together."  Br. 

In  the  British  process  the  unblown  petals  only  are  used,  and  these  should  be 
deprived  of  their  claws;  in  other  words,  the  rose-buds  should  be  cut  off  a  short 
distance  above  their  base,  and  the  lower  portion  rejected.  In  the  last  three  edi- 
tions of  the  U.  S.  Pharmacopoeia,  dried  roses  have  been  substituted  for  the  fresh, 
as  the  latter  are  not  brought  to  our  market.  The  process  is  very  similar  to  that 
of  the  French  Code.v.  We  have  been  informed,  however,  that  much  of  the  con- 
fection of  roses  made  in  Philadelphia  is  prepared  from  the  fresh  petals  of  the 
hundred-leaved  rose  and  others,  by  beating  them  into  a  pulp  with  sugar,  as  in 
the  British  process.  An  excuse  for  this  deviation  from  the  officinal  formula  is, 
that  the  confection  thus  made  has  greater  adhesiveness  than  the  officinal,  and  is 
therefore  better  fitted  for  the  formation  of  pills. 

This  confection  isslight]yastringent,but  is  almost  exclusively  used  as  a  vehicle 
of  other  medicines,  or  to  impart  consistence  to  the  pilular  mass. 

Off'.  Prep.  Pilula  Aloes  13arbadensis.  Br.;  Pil.  Aloes  et  Assafoetidae,  Br.; 
Pil.  Aloes  et  Ferri,  Br.;  Pil.  Aloes  et  Myrrhas, /ir.;  Pil.  Aloes  Socotrinae,  Br.; 
Pil.  Ferri  Carbonatis,  i^r.;  Pilulse  Hydrargyri;  Pil.  Plumbi  cum  Opio,  ^r. 

W 

CONFECTIO  ROS^  CANINE.  J?r.  Confection  of  Hips. 

"Take  of  Hips  deprived  of  theiv  seeds  one  pound  ;  Refined  Sugar  two  pounds. 
Beat  the  Hips  to  a  pulp  in  a  stone  mortar,  and  rub  the  pulp  through  a  sieve, 
then  add  the  Sugar,  and  rub  them  well  together."  Br. 

This  preparation  is  acidulous  and  refrigerant,  and  is  used  in  Europe  for 
forming  more  active  medicines  into  pills  and  electuaries. 

0/". Prep.  Pilula  Quiniae,  Z?r.  W. 

COXFECTIO  SCAMMONII.  Br.   Confection  of  Scammony. 

"  Take  of  Scammony,  in  fine  powder,  th?^ee  ounces;  Ginger,  in  fine  powder, 
one  ounce  and  a  half;  Oil  of  Caraway  one  fluidrachm  ;  Oil  of  Cloves  half  a 
fluidrachm ;  Syrup  three  fluidounces ;  Clarified  Honey  one  ounce  and  ahalf. 
Rub  the  powders  with  the  Syrup  and  the  Honey  into  a  uniform  mass,  then  add 
the  Oils  and  mix."  Br.  The  ounce  used  in  this  process  is  the  avoirdupois  ounce. 

The  confection  is  actively  cathartic  in  the  dose  of  half  a  drachm  or  a  drachm ; 
but  is  very  little  used.  The  British  Pharmacopoeia  now  directs  scammony  alone 
in  its  formula  without  the  alternative  of  the  resin  given  in  the  first  edition. 
This  is  a  decided  improvement.  As  this  drug  is  generally  found  in  the  market, 
it  has  but  little  more  than  half  the  strength  of  the  resin.  It  is  true  that  the 
purest  and  best  scammony  is  much  stronger  than  this,  yet  it  is  decidedly  weaker 
than  its  resin,  and  the  Pharmacopoeia  itself  describes  it  as  containing  only  from 
80  to  90  per  cent,  of  this  ingredient.  It  appears  to  have  been  a  strange  want 
of  precision  thus  to  confound  the  two,  as  if  they  were  to  be  given  in  the 
same  dose.  W. 


1092  Confectiones.  part  ii. 

CON'FECTIO  SENN^.  ?7.>S^.,  5r.  Confection  of  Senna.  Lenitive 
Electuary. 

"Take  of  Senna,  in  fine  powder,  eight  troyounces ;  Coriander,  in  fine  powder, 
four  troyounces;  Purging  Cassia,  finely  bruised,  sixteen  troyounces;  Tamarind 
ten  troyounces ;  Prune,  sliced,  seven  troyounces ;  Pig,  bruised,  twelve  troy- 
ounces; Sugar,  in  coarse  powder,  thirty  troyounces  ;  Water  a  sufficient  quan- 
tity. Digest,  in  a  close  vessel,  by  means  of  a  water-bath,  the  Purging  Cassia, 
Tamarind,  Prune,  and  Fig  in  three  pints  of  Water  for  three  hours.  Separate 
the  coarser  portions  with  the  hand,  and  pass  the  pulpy  mass,  by  rubbing,  first 
through  a  coarse  hair  sieve,  and  then  through  a  fine  one,  or  a  muslin  cloth.  Mix 
the  residue  with  a  pint  of  Water,  and,  having  digested  the  mixture  for  a  short 
time,  treat  it  a3  before,  and  add  the  product  to  the  pulpy  liquid  first  obtained. 
Then,  by  means  of  a  water-bath,  dissolve  the  Sugar  in  the  pulpy  liquid,  and 
evaporate  the  whole  until  it  weighs  ninety-six  troyounces,  or  until  it  has  been 
brought  to  the  consistence  of  honey.  Lastly,  add  the  Senna  and  Coriander,  and 
incorporate  them  thorougiily  with  the  other  ingredients  while  yet  warm."  U.  S. 

"Take  of  Senna,  in  fine  powder,  seven  ounces;  Coriander  Fruit,  in  fine 
powder,  three  ounces;  Figs  twelve  ounces;  Tamarind  ni^ie  oicnces;  Cassia 
Pulp  wine  ownces;  Prunes  six  ounces;  Extract  of  lAqviorice  three-quarters 
of  an  ounce  ;  Refined  Sugar  thirty  ounces  ;  Distilled  Water  a  sufficiency.  Boil 
the  Figs  and  Prunes  gently  with  twenty-four  [fluid]ounces  of  Distilled  Water 
in  a  covered  vessel  for  four  hours;  then,  having  added  more  Distilled  Water 
to  make  up  the  quantity  to  its  original  volume,  mix  the  Tamarind  and  Cassia 
Pulp,  digest  for  two  hours,  and  rub  the  softened  pulp  of  the  fruits  through  a 
hair  sieve,  rejecting  the  seeds  and  other  hard  parts.  To  the  pulped  product 
add  the  Sugar  and  Extract  of  Liquorice  and  dissolve  them  with  a  gentle  heat; 
while  the  mixture  is  still  warm,  add  to  it  gradually  the  mixed  Senna  and  Co- 
riander powders,  and  mix  the  whole  thoroughly,  making  the  weight  of  the  re- 
sulting Confection  seventy-five  ounces  either  by  evaporation  or  by  the  addition 
of  more  Distilled  Water."  Br.  The  ounce  employed  in  the  British  process  is 
the  avoirdupois  ounce. 

The  confection  of  senna,  when  correctly  made,  is  an  elegant  preparation,  and 
keeps  well  if  properly  secured.  The  present  U.  S.  process  differs  from  the  old 
in  preparing  the  pulps,  as  suggested  in  former  editions  of  this  Dispensatory, 
instead  of  taking  them  already  prepared;  and  this  is  no- doubt  the  best  plan. 
The  only  material  difference  is  the  omission  of  the  liquorice  root  in  the  present 
formula,  and  this  is  of  no  other  consequence  than  that  its  taste  may  be  missed 
in  the  confection.  It  is  not  uncommon  to  omit  the  cassia  pulp  in  the  prepara- 
tion of  the  confection,  as  the  pods  are  not  always  to  be  found  in  the  market. 
But,  as  this  is  next  to  senna  the  most  active  ingredient,  the  omission  is  to  be 
regretted ;  and  there  is  no  doubt  that  a  steady  demand  for  the  fruit  would  be 
met  by  an  abundant  supply  from  the  West  Indies.* 

This  is  one  of  our  best  and  most  pleasant  laxatives,  being  admirably  adapted 
to  cases  of  habitual  costiveness,  especially  in  pregnant  women  and  persons 
affected  with  piles.  It  is  also  very  useful  in  the  constipation  which  is  apt  to 
attend  convalescence  from  fevers  and  other  acute  diseases.  The  mean  dose  is 
two  drachms,  to  be  taken  at  bedtime.  W. 

CONFECTIO  SULPHURIS.  .Sr.     Confection  of  Sulphur. 

"  Take  of  Sublimed  Sulphur  four  ounces  [avoirdupois]  ;  Acid  Tartrate  of 
Potash  one  ounce  [avoird.];  Syrup  of  Orange  Peel  four  Jiuidounces.  Rub 
them  well  together."  Br. 

*  Senna  has  been  variously  prepared  to  obtain  the  effects  of  this  confection,  in  a  more 
agreeable,  or  less  complex  form.  Thus,  under  the  name  of  medicated  prunes  a  confection 
is  prepared  by  mixing  prunes  with  concentrated  infusion  of  senna,  and  evaporating  with 
a  gentle  heat  to  the  proper  consistence,  a  little  sugar  being  added  to  improve  the  flavour ; 
senna  figs  appear  to  be  made  by  slitting  figs,  and  impregnating  the  interior  parts  with  ex- 
tract or  powder  of  senna;  and  senna  paste  consists  of  figs  and  powdered  senna,  beaten 
thoroughly  together  to  the  consistence  of  a  confection,  and  then  covered  with  granulated 
sugar.  (^Note  to  the  eleventh  edition.) 
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rhia  is  merely  a  mode  of  admiiiiHterin^  the  two  laxatives,  sulphur  and  hitar- 
tniie  uf  [MituH.su;  and  the  rtilalivu  propurtioa  of  the  latter  id  so  Hiuali  that  it 
can  l»av«  little  ellect.  The  dose  i.s  from  one  to  two  drachms  or  more.        W. 

COXFKCTIO  TKUEIUNTIirX^.  Br.     Covfedlon  of  Turpentine. 
"  Take  of  Oil  of  Turpentine  one.  Jluidounce ;  Liquorice  Root,  in  powder,  one 
ounce  [avoirdupois];  Clarilied  Honey  <wo  oit/jcv;^  [avoird.].    Rub  the  Oil  of 
Turpentine  with  the  Liquorice,  add  the  Honey,  and  mix  to  a  uniform  consist- 
ence." Br. 

'  Confections  niifjht  he  multiplied  indefinitely  upon  the  principle  which  appears 
to  have  been  adopted  hero,  that,  namely,  of  givin;^  a  convenient  fornjula  for 
the  administration  of  medicines.  The  etlects  of  this  confection  are  those  only 
of  the  oil  of  turpentine.  The  dose  may  bo  from  a  scruple  to  a  drachm.    W. 

CUPRUM. 

PreiKiratlon  of  Copper. 

CUPRUM  AMMONIATUM.  U.S.    Ammoniated  Copper. 

"Take  of  Sulphate  of  Copper  half  a  troyounce ;  Carbonate  of  Ammonia 
three,  hundred  and  sixty  grains.  Rub  them  to«ifetlier  in  a  glass  mortar  until 
effervescence  ceases.  Then  wrap  the  Ammoniated  Copper  in  bibulous  paper, 
dry  it  with  a  gentle  heat,  and  keep  it  in  a  well-stopped  gla.ss  bottle."  U.  S. 

When  the  two  salts  above  mentioned  are  rubbed  together,  a  reaction  takes 
place  between  them,  attended  with  the  extrication  of  the  water  of  crystallization 
of  the  sulphate  of  copper,  which  renders  the  mass  moist,  and  with  the  simulta- 
neous escape  of  carbonic  acid  gas  from  the  carbonate  (sesquicarbonate)  of  ammo- 
nia, which  occasions  an  effervescence.  The  colour  is  at  the  same  time  altered, 
passing  from  the  light  blue  of  the  powdered  sulphate  of  copper  to  a  beautiful 
deep  azure.  The  nature  of  the  chemical  changes  which  take  place  is  not  pre- 
cisely known.  One  of  the  views  which  have  been  taken  is,  that  the  blue  vitriol 
parts  with  a  portion  of  its  acid  to  the  ammonia  of  the  carbonate,  thus  forming 
a  subsulphate  of  copper  and  sulphate  of  ammonia,  which  are  either  mixed  to- 
gether, or  chemically  united  in  the  form  of  a  double  salt,  the  sulphate  of  copper 
and  ammonia.  According  to  Phillips,  the  sulphuric  acid  of  the  sulphate  of  cop- 
per uiiites  with  the  ammonia  of  a  portion  of  the  sesquicarbonate  of  ammonia; 
while  the  carbonic  acid  of  the  decomposed  sesquicarbonate  partly  escapes,  and 
partly  combines  with  the  oxide  of  copper;  so  that  the  resulting  preparation  con- 
sists of  sulphate  of  ammonia,  carbonate  of  copper,  and  uiidecomposed  sesquicar- 
bonate of  ammonia.  It  is  highly  probable  that  Cuprum  Ammoniatum,  inde- 
pendently of  the  excess  of  sesquicarbonate  of  ammonia  which  it  may  contain, 
is  identical  with  the  crystallized  salt  obtained  by  dropping  a  solution  of  pure  am- 
monia into  a  solution  of  sulphate  of  copper  till  the  subsalt  first  thrown  down  is 
dissolved,  then  concentrating,  and  precipitating  by  alcohol.  Now,  from  the  ana- 
lysis of  this  salt  by  Berzelius,  it  appears  to  contain  one  equivalent  of  sulphuric 
acid,  one  of  oxide  of  copper,  two  of  ammonia,  and  one  of  water,  which  may  be 
supposed  to  be  combined  in  the  form  of  a  double  salt — the  cupro-aulphate  of 
ammonia — consisting  of  one  eq.  of  sulphate  of  ammonia,  one  of  cuprate  of  am- 
monia, in  which  the  oxide  of  copper  acts  the  part  of  an  acid,  and  one  of  water 
of  crystallization  (NH,,SO,  -f-  NH,,CuO  +  HO).  But  as  half  an  ounce  of  sul- 
phate of  copper  would  require  for  such  a  result  somewhat  less  than  the  same 
weight  of  sesquicarbonate  of  ammonia,  there  must  be  a  considerable  excess  of 
the  latter  salt,  unless  dissipated  in  the  drying  process.  In  the  uncertainty  which 
exists  as  to  the  precise  nature  of  the  preparation,  the  name  of  ammoniated  cop- 
jier  appears  to  be  the  most  appropriate  as  a  pharmaceutical  title. 

This  salt  has  a  beautiful  deep  azure-blue  colour,  a  strong  ammoniacal  odour, 
and  a  styptic,  metallic  taste.  It  is  soluble  in  water,  and  the  solution  has  an  alka- 
line reaction  on  vegetable  colours ;  but,  unless  there  is  excess  of  sesquicarbonate 
of  ammonia,  the  solution  deposits  subsulphate  of  copper  if  much  diluted.  When 
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exposed  to  the  air  it  parts  with  ammonia,  and  is  said  to  be  ultimately  converted 
into  sulphate  of  ammonia  and  carbonate  of  copper.  This  change  is  apt  to  occur, 
to  a  greater  or  less  extent,  while  it  is  drying.  I.t  should  not,  therefore,  be  pre- 
pared in  large  quantities  at  a  time,  and  should  be  kept  in  well-closed  bottles. 
By  heat  the  whole  of  it  is  dissipated,  except  the  oxide  of  copper.  Arsenious  acid 
precipitates  a  green  arsenite  of  copper  from  its  solution.  Potassa,  soda,  lime- 
water,  and  the  acids  are  incompatible  with  it. 

Medical  Properties  and  Uses.  Amraoniated  copper  is  tonic,  and  is  thought 
to  exercise  an  influence  over  the  nervous  system  which  renders  it  antispasmodic. 
It  has  been  much  employed  in  epilepsy,  in  which  it  was  recommended  by  Cullen. 
There  is  good  reason  to  believe  that  it  has  occasionally  effected  cures;  but  like 
all  other  remedies  in  that  complaint  it  very  frequently  fails.  It  has  also  been 
used  in  chorea,  hysteria,  and  worms;  and  by  Swediaur  as  an  injection  in  gonor- 
rhoea and  leucorrhcea.  In  overdoses  it  produces  vomiting,  and  the  poisonous 
effects  which  result  from  the  other  preparations  of  copper.  (See  Gu2)ru7n.)  It 
is  said,  however,  to  be  less  apt  to  excite  nausea.  The  dose  is  a  quarter  or  half 
a  grain,  repeated  twice  a  day,  and  gradually  increased  to  four  or  live  gTains.  It 
may  be  given  in  pill  or  solution.  The  medicine  should  not  be  very  long  continued 
without  interruption  ;  according  to  Cullen,  not  longer  than  a  month.  It  has  been 
discarded  by  the  British  Council ;  but  surely  it  must  be  still  used  in  Great  Bri- 
tain to  an  extent  which  would  render  expedient  an  officinal  regulation  of  the 
mode  of  preparing  it.  W. 

DECOCTA. 
Decoctions. 

Decoctions  are  solutions  of  vegetable  principles,  obtained  by  boiling  the  sub- 
stances containing  these  principles  in  water.  Vegetables  generally  yield  their 
soluble  ingredients  more  readily,  and  in  larger  proportion,  to  water  maintained 
at  the  point  of  ebullition,  than  to  the  same  liquid  at  a  lower  temperature.  Hence 
decoction  is  occasionally  preferred  to  infusion  as  a  mode  of  extracting  the  vir- 
tues of  plants,  when  the  call  for  the  remedy  is  urgent,  and  the  greatest  possible 
activity  in  the  preparation  is  desirable.  The  process  should  be  conducted  in  a 
covered  vessel,  so  as  to  confine  the  vapour  over  the  surface  of  the  liquid,  and 
thus  prevent  the  access  of  atmospheric  air,  which  sometimes  exerts  an  injuri- 
ous agency  upon  the  active  principle.  The  boiling,  moreover,  should  not,  as  a 
general  rule,  be  long  continued;  as  the  ingredients  of  the  vegetable  are  apt  to 
react  on  each  other,  and  thus  lose,  to  a  greater  or  less  extent,  their  original 
chai-acter.  The  substance  submitted  to  decoction  should  if  dry  be  either  pow- 
dered or  well  bruised,  if  fresh,  should  be  sliced,  so  that  it  may  present  an  ex- 
tensive surface  to  the  action  of  the  solvent;  and  previous  maceration  for  some 
time  in  water  is  occasionally  useful  by  overcoming  the  cohesion  of  the  vegeta- 
ble fibre.  Should  the  physician  not  happen  to  prescribe  this  preliminary  com- 
minution, the  apothecary  should  nevertheless  not  omit  it. 

All  vegetable  substances  are  not  proper  objects  for  decoction.  In  many  the 
active  principle  is  volatile  at  a  boiling  heat,  in  others  it  undergoes  some  change 
unfavourable  to  its  activity,  and  in  a  third  set  is  associated  with  inefficient  or  nau- 
seous principles,  which,  though  insoluble,  or  but  slightly  soluble  in  cool  water, 
are  abundantly  extracted  by  that  liquid  at  the  boiling  temperature,  and  thus 
encumber,  if  they  do  not  positively  injure,  the  preparation.  In  all  these  instances, 
infusion  is  preferable  to  decoction.  Besides,  by  the  latter  process,  more  matter 
is  often  dissolved  than  the  water  can  retain,  so  that  upon  cooling  a  precipita- 
tion takes  place,  and  the  liquid  is  rendered  turbid.  When  the  active  principle 
is  thus  dissolved  in  excess,  the  decoction  should  always  be  strained  while  hot; 
so  that  the  matter  which  separates  on  cooling,  may  be  mixed  again  with  the 
fluid  by  agitation  at  the  time  of  administering  the  remedy. 

In  compound  decoctions,  the  ingredients  may  be  advantageously  added  at 
different  periods  of  the  process,  according  to  the  length  of  boiling  requisite  for 
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xtTttctinp:  their  virtues ;  ajid,  should  any  one  of  them  owe  its  activity  to  a  vola- 
\\\v  |ti-in('i|)h'.  \\w  proper  pinn  i8,  at  tlic  dose  of  the  procosR,  to  ]>our  upon  it  tbo 
Mliii^  (it'cociioii,  1111(1  allow  \.\\v.  Ii(|iior  to  cool  in  a  covered  vessel. 
As  a  ^^('iicrul  rule,  j;lass  or  eartlietiwartf  vessels  should  be  ))referred ;  as  thoiio 
lade  of  metal  are  soinetimes  corroded  l»y  the  iiifrredients  of  the  di;coction, 
rhicli  thus  l)econies  (•«nitaiiiinated.    Vessels  of  clenn  cast-ir<»u  or  coninion  tin, 
of  block  tin,  are  preferabhf  to  those  of  co|)per,  brass,  or  zinc;  but  iron  pots 
»ould  not  be  used  when  astrinjfent  vejii'etables  are  concerned. 
Decoctions,  from  the  mutual  reaction  of  their  constituents,  as  well  as  from 
10  indm-nce  of  the  air,  are  apt  to  spoil  in  a  short  time.    Hence  they  should 
prepared  only  when  wanted   for  use,  and  should  not  be  kept,  in  warm 
reather,  for  a  lonjrer  period  than  forty-eijiht  hours. 

\  The  new  directions  for  decoctions  in  the  U.  S.  Pharmacopoeia  meet,  as  a 
jneral  rule,  all  the  requisitions  above  njentioned,  and  are  remarkably  neat  and 
recise.  It  is,  however,  to  be  feared  that,  in  the  aim  at  uniformity,  in  itself 
jry  desirable,  the  peculiar  cpialities  of  the  substances  submitted  to  the  pro- 
jss,  requiring  peculiar  treatment,  have,  in  some  instances,  Ijeen  overlooked. 
Phe  directions,  moreover,  are  adapted  to  the  wants  of  the  pharmaceutist,  and 
mnot  always  be  conveniently  carried  out  in  families,  to  wJiom  the  prepara- 
ion  of  this  class  of  medicines  must  often  be  confided.  In  such  instances,  it 
miirlit  be  better  for  the  physician  simply  to  order  the  drug  to  be  boiled  in  a  cov- 
ered vessel,  for  a  certain  length  of  time,  or  down  to  a  certain  amount,  in  a  given 
(|uantity  of  water;  as  directed  in  former  editions  of  the  U,  S,  Pharmacopoeia. 
Our  list  of  officinal  decoctions  had  been  on  former  occasions  so  well  freed  from 
useless  formulas  that,  at  the  recent  revision,  there  did  not  seem  to  be  sufficient 
cause  to  dismiss  a  single  one  from  the  list;  while,  in  the  British  Pharmaco- 
])oeia,  not  less  than  17  of  this  class,  formerly  directed  by  the  three  Colleges, 
were  discarded.  These  were  the  Decoctions  of  Fijisisnewa,  Pale  and  Bed  Cin- 
rhona,  Quince  Seed,  Bittersweet,  Galla,  Pomegranate  Bind,  Guaiacum  Wood, 
Mezereon,  Myrrh,  Seneka,  Tormentil,  Elm  Bark,  and  Uea  Ursi,  and  the  Com- 
pound Decoctions  of  Barley,  Flaxseed,  and  Broom.  Of  these  the  Decoction  of 
Elm  Bark  has  been  restored  in  the  present  edition.  W. 

DP:C0CTUM  aloes  COMPOSITUM.  Br.  Compoaml  Decoction 
I  if  A  Iocs. 

"  Take  of  Extract  of  Socotrine  Aloes  one  hundred  and  tivenfy  grains ;  Myrrh, 
Saffron,  of  each,  ninety  grains  ;  Carbonate  of  Potash  sixty  grains;  Extract  of 
Liquorice  one  ounce  [avoirdupois]  ;  Compound  Tincture  of  Cardamoms  eight 
Jiuidounces ;  Distilled  Water  a  sufficiency.  Keduce  the  Extract  of  Aloes  and 
Myrrh  to  coarse  powder,  and  put  them  together  with  the  Carbonate  of  Potash 
and  Extract  of  Liquorice  into  a  suitable  covered  vessel  with  a  pint  [Imperial 
measure]  of  DLstilled  Water;  boil  gently  for  five  minutes,  then  add  the  Saf- 
fron. Let  the  vessel  with  its  contents  cool,  then  add  the  Tincture  of  Carda- 
moms, and,  covering  the  ves.scl  closely,  allow  the  ingredients  to  macerate  for 
two  hours;  finally  strain  through  flannel,  pouring  as  much  Distilled  Water 
over  the  contents  of  the  strainer  as  will  make  the  strained  product  measure 
thirty  fluidounces."  Br. 

This  is  essentially  the  former  process  of  the  British  Colleges.  The  direction 
is  properly  given  to  rub  the  aloes,  myrrh,  and  carbonate  of  potassa  together 
before  the  addition  of  the  other  ingredients.  The  effect  of  the  alkaline  car- 
bonate is,  by  combining  with  the  resin  of  the  myrrh,  and  the  insoluble  portion 
(apotheme  of  Berzelius)  of  the  aloes,  to  render  them  more  soluble  iji  water, 
while  the  liquorice  assists  in  the  sus))ension  of  the  portion  not  actually  dis- 
solved. The  tincture  of  cardamom  is  useful  not  only  by  its  cordial  property,  but 
also  by  preventing  spontaneous  decomposition.  This  decoction  is  said  not  to 
filter  clear  when  first  made,  but,  if  kept  for  some  time,  to  deposit  insoluble  mat- 
ter, and  then  to  become  bright  and  clear  on  filtering.  (Pharm.  Joitrn.,  xiv.  41>1.) 

Long  boiling  impairs  the  purgative  property  of  aloes ;  and  the  same  effect  is 
thought  to  be  produced,  to  a  certain  extent,  by  the  alkalies,  which  certainly 
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qualify  its  operation,  and  render  it  less  apt  to  irritate  the  rectum.  This  decoc- 
tion, therefore,  is  milder  as  a  cathartic  than  aloes  itself,  and  not  so  liable  to 
produce  or  aggravate  hemorrhoidal  disease.  At  the  same  time  it  is  more  tonic 
and  cordial  from  the  presence  of  the  myrrh,  saffron,  and  cardamom,  and  derives 
antacid  properties  from  the  carbonate  of  potassa.  It  is  given  as  a  gentle  ca- 
thartic, tonic,  and  emmenagogue;  and  is  especially  useful  in  dyspepsia,  ha- 
bitual constipation,  and  those  complicated  cases  in  which  suppressed  or  re- 
tained menstruation  is  connected  with  enfeebled  digestion  and  a  languid  state 
of  the  bowels.  The  dose  is  from  half  a  fluidounce  to  two  fluidounces.  The 
decoction  should  not  be  combined  in  prescription  with  acids,  acidulous  salts,  or 
other  saline  bodies  wdiich  are  incompatible  with  the  alkaline  carbonate.      W. 

DECOCTUM  CETRARI^.  U.S.,  Br.  DccocUoii  of  Iceland  Moss. 

"  Take  of  Iceland  Moss  half  a  troyounce  ;  AVater  a  sufficient  quantity.  Boil 
the  Iceland  Moss  in  a  pint  of  Water  for  fifteen  minutes,  strain  with  compression, 
and  add  sufficient  Water,  through  the  strainer,  to  make  the  decoction  measure 
a  pint."  U.  S. 

"  Take  of  Iceland  Moss  one  ounce  [avoirdupois];  Distilled  Water  one  pint 
[Imperial  measure].  Wash  the  Moss  in  cold  water,  to  remove  impurities  ;  boil 
it  with  the  Distilled  Water  for  ten  minutes  in  a  covered  vessel,  and  strain, 
with  gentle  pressure,  while  hot ;  then  pour  Distilled  Water  over  the  contents 
of  the  strainer  until  the  strained  product  measures  a  pint  [Imp.  meas.]."  Br. 

The  directions  of  the  U.  S.  Pharmacopoeia  of  1850  were  to  boil  half  an  ounce 
of  the  Moss  with  a  pint  and  a  half  oi  Water  down  to  a  pint,  and  to  strain 
with  compression  ;  and  this  process  is  preferable  when  the  object  is  to  extract 
not  only  the  bitter  principle,  but  also  the  whole  of  the  demulcent  and  nutritive 
matter.  As  the  bitter  principle  is  dissolved  along  with  the  starch-like  matter  of 
the  moss,  this  decoction  unites  an  unpleasant  flavour  to  its  demulcent  properties ; 
but  the  plan  which  has  been  proposed  of  first  extracting  the  bitterness  by  ma- 
ceration in  water,or  a  very  weak  solution  of  an  alkaline  carbonate, and  afterwards 
preparing  the  decoction,  is  inadmissible  ;  as  the  peculiar  virtues  which  distin- 
guish the  medicine  from  the  ordinary  demulcents  are  thus  entirely  lost.  (See 
Getraria.)  A  pint  of  the  decoction  may  be  taken  during  the  day.      "      W, 

DECOCTUM  CHIMAPIIIL^.  U.S.  Decoction  of  Fipsissewa.  De- 
coction of  Winter  Green. 

"  Take  of  Pipsissewa,  bruised,  a  troyounce  ;  Water  a  svfficieiit  quantify.  Boil 
the  Pipsissewa  in  a  pint  of  Water  for  fifteen  minutes,  strain,  and  add  sufficient 
Water,  through  the  strainer,  to  make  the  decoction  measure  a  pint."  U.  S. 

Though,  in  our  estimation,  a  very  valuable  medicine,  this  decoction  does  not 
appear  to  be  much  used  abroad,  and  has  been  omitted  in  the  British  Pharma- 
copoeia. The  U.  S.  directions  of  1850  were  to  boil  an  ounce  of  the  bruised  leaves 
with  a  pint  and  a  half  of  water  to  a  pint,  and  strain  ;  and,  having  been  much  in 
the  habit  of  using  the  decoction  thus  prepared,  and  found  it  to  answer  our  pur- 
poses well,  we  must  confess  a  wish  that  the  same  direction  in  reference  to  the 
amount  of  boiling  had  been  retained. 

The  medical  properties  and  uses  of  pipsissewa  have  been  detailed  under  the 
head  of  Chimaphila.  One  pint  of  the  decoction  may  be  given  in  the  course  of 
twenty-four  hours.  W. 

DECOCTUM  CmCHOXJa  FLAV^.  U.S.,  Br.  Decoction  of  Yel- 
low Cinchona.    Decoction  of  Yellow  Bark. 

"  Take  of  Yellow  Cinchona,  bruised,  a  troyounce  ;  Water  a  sufficient  quan- 
tity. Boil  the  Yellow  Cinchona  in  a  pint  of  Water  for  fifteen  minutes,  strain, 
and  add  sufficient  Water,  through  the  strainer,  to  make  the  decoction  measure 
a  pint"  U.S. 

"  Take  of  Yellow-Cinchona  Bark,  in  coarse  powder,  one  ounce  and  a  quarter 
[avoirdupois]  ;  Distilled  Water  one  pint  [Imperial  measure].  Boil  for  ten 
minutes  in  a  covered  vessel.  Strain  the  decoction,  when  cold,  and  pour  as  much 
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distilled  water  over  the  contents  of  the  strainer  as  will  make  the  strained  pro- 
duct nieasure  one  pint  [Imp.  meuH.]."  Jir.  W. 

DKCOCTUM   CINCIIOX^E   RUBR^.  U.S.     Decoction  of  Red 
Cinchona.    Decoction  of  lied  Jiork. 

"Take  of  Ucul  Cinchona,  hruiHcHl,  a  iroyounce ;  Water  a  sufficient  quantity. 

Boil  the  lied  Cinchona  in  a  pint  of  Water  for  fifteen  minntcH,  strain,  and  add 

Inefficient  Water,  through  the  strainer,  to  make  the  decoction  measure  a  pint." 

'^^  The  British  Council  has  discarded  this  decoction,  and  there  is  no  necessity  for 
niukin«^  distinct  fornmlas  for  the  several  varieties.  It  would,  we  think,  be  better 

have  but  one  formula  for  all  the  varieties,  with  the  general  name  of  Decoctum 
jinchonie,  and  to  leave  to  the  physician  the  special  designation. 

The  virtues  of  Peruvian  bark,  though  extracted  more  rapidly  by  decoction 

,n  by  infusion,  are  materially  impaired  by  long  boiling,  in  consequence  of  the 
,nges  effected  in  its  constituents,  either  by  their  mutual  reaction,  or  by  the 
jency  of  atmospheric  oxygen,  or  by  both  causes  united.  To  prevent  this  result, 
the  process  should  be  perl'onned  in  a  covered  vessel,  and  continued  only  ten  or 
at  the  furthest  fifteen  minutes.  But,  even  with  these  precautions,  a  considerable 
precipitate  takes  place  in  the  decoction  upon  cooling,  which  is  thus  rendered 
turbid.  According  to  Pelletier,  besides  the  kinates  of  cinchonia  and  quinia,  the 
water  dissolves  gum,  starch,  yellow  colouring  matter,  kinateof  lime,  tannin,  and 
a  portion  of  cinchonic  red,  with  a  minute  quantity  of  fatty  matter.  But  the  tan- 
nin and  starch,  at  the  boiling  temperature,  unite  to  form  a  compound  insoluble 
in  cold  water ;  a»>d,  when  the  decoction  is  allowed  to  cool,  this  compound  is  pre- 
cipitated, together  with  a  portion  of  tl»e  cinchonic  red  and  fatty  matter,  which 
carry  with  them  also  aconsiderable  quantity  of  the  alkaline  principlesofthebark. 
' (Journ.  de  PJ)arm.,  vii.  119.)  Hence,  the  decoction  is  ordered  to  be  strained 
while  hot,  so  that  the  portion  of  active  matter  precipitated  maybe  mingled  by 
agitation  with  the  liquor,  and  not  be  lost.  Pelletier  recommends  that  a  larger 
proportion  of  water,  sufficient  to  retain  the  alkaloid  in  solution,  be  employed,  that 
the  decoction  be  fdtered  when  cold,  and  then  sufficiently  concentrated  by  eva- 
l)oration.  A  better  mode  is  to  add  to  the  liquid  some  acid  which  may  form  with 
the  quinia  and  cinchonia  compounds  more  soluble  than  the  native  salts.  Lemon 
juice  has  been  long  employed  as  a  useful  addition  to  the  decoction  of  cinchona, 
and  we  can  now  understand  the  manner  in  which  it  acts.  Sulphuric  acid  in  ex- 
cess answers  the  same  purpose.  By  acidulating  the  pint  of  water  employed  in 
preparing  the  decoction  with  afluidrachm  of  the  aromatic  or  diluted  sulphuric 
acid,  we  shall  probably  enal)le  the  menstruum  to  extract  all  the  virtues  of  the 
bark.  The  propriety  of  such  an  addition  is  confirmed  by  the  experiments  of 
3IM.  Henry,  jiin.,  a.ni\  Plisson,  who  ascertained  that  portions  of  the  alkaloids 
exist  in  the  bark  connected  with  the  colouring  matter  in  the  form  of  insoluble 
conjpounds,  and  that  it  is  impossible,  therefore,  completely  to  exhaust  the  bark 
by  water  alone.  There  may,  however,  be  some  diversity  of  action  in  the  different 
salts  of  quinia  and  cinchonia ;  and  the  native  kinates  may,  under  certain  circum- 
stances, be  most  efficient. 

Numerous  substances  produce  precipitates  with  this  decoction  ;  but  compara- 
tively few  affect  its  activity  as  a  medicine.  (See  lafusum  Ginchonse.)  Tannic 
acid  and  the  substances  containing  it  should  be  excluded  from  the  decoction  ;  as 
it  forms  salts  with  the  alkaline  principles  of  the  bark,  which  are  either  insoluble 
or  but  slightly  soluble  in  water.  The  alkalies,  alkaline  earths,  and  salifiable 
bases  generally  should  also  be  excluded;  because,  uniting  with  the  kiuic  acid, 
they  precipitate  the  alkaloids. 

The  dose  of  the  decoction  is  two  fluidounces,  to  be  repeated  more  or  less  fre- 
quently according  to  circumstances.  Two  drachms  of  orange  peel,  added  to  the 
decoction  while  still  boiling  hot,  improve  its  flavour,  and  render  it  more  accept- 
able to  the  stomach.  W. 
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DECOCTUM  CORNtTS  FLOEID^.  U.  S.    Decoction  of  Dogwood. 

"  Take  of  Dogwood,  bruised,  a  troyounce  ;  Water  a  sufficient  quantiti/.  Boil 
the  Dogwood  in  a  pint  of  Water  for  fifteen  minutes,  strain,  and  add  sufficient 
Water,  through  the  strainer,  to  make  the  decoction  measure  a  pint."  U.  S. 

This  decoction  has  been  proposed  as  a  substitute  for  that  of  Peruvian  bark  ; 
but,  though  possessed  of  analogous  properties,  it  is  much  inferior  in  efficacy, 
and  is  not  likely  to  be  extensively  employed  so  long  as  the  Peruvian  tonic  la 
attainable.  The  dose  is  two  fluidounces.  W, 

DECOCTUM  DULCAMARA.  U.  S.   Decoction  of  Bittersweet. 

"Take  of  Bittersweet,  bruised,  a  troxjonnce ;  Water  a  sufficient  quantity. '\ 
Boil  the  Bittersweet  in  a  pint  of  Water  for  fifteen  minutes,  strain,  and  add  sul 
cient  Water,  through  the  strainer,  to  make  the  decoction  measure  a  pint."  U.  S. 

This  has  been  omitted  in  the  British  Pharmacopoeia,  and  an  infusion  substi- 
tuted ;  but  why,  we  are  at  a  loss  to  say ;  for  there  is  no  reason  to  suppose  that, 
the  virtues  of  bittersweet  are  materially  impaired  by  boiling;  and  the  twigs, 
having  a  somewhat  ligneous  texture,  require  a  more  thorough  operation  of  the 
menstruum  than  many  other  substances.  Indeed,  this  is  one  of  the  decoctions 
in  which  we  are  disposed  to  prefer  the  formula  of  1850,  which  directed  that  an 
ounce  of  the  twigs  should  be  boiled  with  a  pint  and  a  half  of  water  to  a  pint. 

The  properties  and  uses  of  this  decoction  have  been  already  detailed  under 
the  head  of  Dulcamara.  The  dose  is  from  one  to  two  fluidounces  three  or  four 
times  a  day,  or  more  frequently.  W. 

DECOCTUM  GRANATI  RADICIS.  Br.  Decoction  of  Pomegranate 
Boot. 

"Take  of  Pomegranate  Root  Bark,  sliced,  two  ounces  [avoirdupois];  Dis- 
tilled Water  two  pints  [Imperial  measure].  Boil  down  to  a  pint  [Imp.  meas.], 
and  strain,  making  the  strained  product  up  to  a  pint  [Imp.  meas.],  if  necessary, 
by  pouring  distilled  water  over  the  contents  of  the  strainer."  Br. 

For  the  uses  and  dose  of  this  decoction,  see  Granati  Badicis  Cortex.  W. 

DECOCTUM  H^MATOXYLI.  U.S.,  Br.  Decoction  of  Logwood. 

"Take  of  Logwood,  rasped,  a  troyounce ;  Water  a  sufficient  quantity.  Boil 
the  Logwood  in  a  pint  of  Water  for  fifteen  minutes,  strain,  and  add  sufficient 
Water,  through  the  strainer,  to  make  the  decoction  measure  a  pint."  U.  S. 

"Take  of  Logwood,  In  chips,  one  ounce  [avoirdupois]  ;  Cinnamon,  in  coarse 
powder,  sixty  grains;  Distilled  Water  one  pint  [Imperial  measure].  Boil  the 
Logwood  in  the  Water  for  ten  minutes  in  a  covered  vessel,  adding  the  Cinna- 
mon towards  the  end.   Strain  the  decoction,  and  pour  as  much  distilled  water^j 
over  the  contents  of  the  strainer  as  will  make  the  strained  product  measure  a] 
pint  [Imp.  meas.]."  Br. 

We  prefer  the  old  U.  S.  formula,  which  ordered  an  ounce  of  the  logwood  to 
be  boiled  with  two  pints  down  to  a  pint,  and  doubt  much  whether  the  wbod  is 
exhausted  by  a  boiling  of  ten  or  fifteen  minutes.  The  cinnamon  of  the  Br.  form- 
ula is  in  general  a  very  suitable  addition  ;  but  there  might  be  circumstances 
under  which  it  would  be  better  avoided ;  and  in  this  case,  as  in  others,  any  addi- 
tion to  the  simple  decoction  might  be  left  to  the  judgment  of  the  prescriber. 

This  is  an  excellent  astringent  in  diarrhoea;  particularly  in  that  form  of  it 
which  succeeds  the  cholera  infantum  of  this  climate, or  occurs  as  an  original  com- 
plaint in  children  during  summer.  The  dose  for  an  adult  is  two  fluidounces,  for 
a  child  about  two  years  old,  two  or  three  fluidrachms,  repeated  several  times  a 
day.  A  little  bruised  cinnamon  may  often  be  added  with  advantage  at  the  end. 
of  the  boiling,  as  directed  in  the  British  process.  W. 

DECOCTUM  HORDEI.  U.S.,  Br.  Decoction  of  Bark)/. 

"  Take  of  Barley  two  troyounces  ;  Water  a  sufficient  quantity.  Having  washed 
away  the  extraneous  matters  which  adhere  to  the  Barley,  boil  it  with  half  a  pint 
of  Water  for  a  short  time,  and  throw  away  the  resulting  liquid.  Then,  having 
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poured  on  it  four  pints  of  boiling  Wator,  boil  down  to  two  pints,  and  strain." 
U.S. 

"  Take  of  Pearl  Barley  two  ounces  [avoirdupois]  ;  Distilled  Water  one  pint 
and  a  Aa//' [Imperial  measure].  Wasli  the  Barley  in  cold  water,  and  reject  the 
washini^s;  lioil  the  wasluul  l)arley  with  the  Disiilled  Water  for  twenty  minute.**, 
in  a  covered  vessel,  and  strain."  Jir. 

Barliuj  waU-r,  as  this  decoction  is  usually  called,  is  much  employed  as  a  nutri- 
tive ilriiilc  in  febrile  and  iuflninmitory  complaints,  atid,  from  the  total  absence 
'  of  irritatinii:  properties,  is  jieculiarly  adapted  to  ca.ses  in  which  the  gastric  or 
intestinal  luucous  m(anl)ratie  is  iailamed.  As  the  stomach  of  those  for  whom  it 
is  directed  is  ofteu  exceedingly  delicate,  and  apt  to  revolt  against  anything  hav- 
ing the  slightest  unpleasantness  of  flavour,  it  is  important  that  the  decoction 
should  be  properly  made;  and,  though  the  olBce  of  preparing  it  generally  falls 
to  nur.ses,  yet  the  introduction  of  the  process  into  the  Pharmacopoeia  is  not  with- 
out advantage;  as  a  formula  is  thus  ever  before  the  physician,  by  which  he  may 
give  his  directions,  with  the  certainty,  if  obeyed,  of  having  a  good  preparation. 
The  use  of  the  washing  with  cold  water,  and  of  the  first  short  boiling,  is  com- 
pletely to  remove  any  mustinoss,  or  other  disagreeable  flavour,  which  the  barley 
may  have  acquired  from  exposure;  and  the  British  Pharmacopoeia  has  probably 
erred  in  abandoning  the  second  of  these  precautions.  W. 

DECOUTLTM  PAPAVERIS.  Br.  Dscoclion  of  Poppies. 

"Take  of  Poppy  Capsules,  bruised,  two  ounces  [avoirdupois];  Distilled 
Water  a  pint  and  a  /mZ/"  [Imperial  measure].  Boil  for  ten  minutes  in  a  covered 
vessel,  then  strain,  and  pour  as  much  distilled  water  over  the  contents  of  the 
strainer  as  will  make  the  strained  product  measure  a  pint  [Imp.  meas.]."  i?r. 

This  decoction  is  used  as  an  anodyne  fomentation  in  painful  tumours,  and 
superficial  cutaneous  inflammation  or  excoriation.  It  is  recommended  not  to 
reject  the  seeds,  as  their  oil,  suspended  in  the  water  by  the  mucilage  of  the  cap- 
sules, adds  to  the  emollient  virtues  of  the  preparation.  W. 

DECOCTUM  PAREIR^.  Br.  Decoction  of  Pareira. 

"  Take  of  Pareira  Root,  sliced,  one  ounce  and  a  half  [avoirdupois]  ;  Dis- 
tilled Water  one  pint  [Imperial  measure].  Boil  for  fifteen  minutes  in  a  covered 
vessel,  then  strain,  and  pour  as  much  distilled  water  over  the  contents  of  the 
strainer  as  will  make  the  strained  product  measure  a  pint  [Imp.  meas.]."  Br. 

This  is  apt  to  remain  turbid  after  straining,  but,  if  allowed  to  stand,  gradually 
deposits  insoluble  matter,  and  then  filters  perfectly  clear.  (Pharm.  Journ  ,  xiv. 
491.)  The  dose  is  from  one  to  two  fluidounces  three  or  four  times  a  day.      W. 

DEOOCTUM  QUERCCS  ALB^E  U.S.  Decocdon  of  White-oak 
Bark.  Decoctum  Quercus.  Br.  Decoction  of  Oak  Bark. 

"Take  of  White-oak  Bark,  bruised,  a  troyounce ;  Water  a  sufficient  quantity. 
Boil  the  White-oak  Bark  in  a  pint  of  Water  for  fifteen  minutes,  strain,  and  add 
sufficient  Water, through  the  strainer,to  make  the  decoction  measure  a  pint. "  U.  S. 

"  Take  of  Oak  Bark  [bark  of  Quercus  peduneulata],  bruised,  one  ounce  and 
a  quarter  [avoirdupois]  ;  Distilled  Water  one  pint  [Imperial  measure].  Boil 
for  ten  minutes  in  a  covered  vessel,  then  strain,  and  pour  as  much  distilled  water 
over  the  contents  of  the  strainer  as  will  make  the  strained  product  measure  a 
pint  [Imp.  meas.]."  Br. 

Th»-  U.  S.  Pharmacopoeia  of  1850  directed  to  boil  an  ounce  of  the  bruised  bark 
with  a  pint  and  a  halfof  water  down  to  a  pint ;  and  we  have  little  doubt  that  the 
result  was  a  more  complete  exhaustion  of  the  bark  than  by  the  present  process. 

This  decoction  contains  the  tannin,  bitter  principle,  and  gallic  acid  of  oak 
bark.  It  affords  precipitates  with  the  decoction  of  Peruvian  bark  and  other 
substances  containing  vegetable  alkaloids, with  solution  of  gelatin, and  with  most 
metallic  salts,  particularly  those  of  iron.  Alkaline  solutions  diminish  or  destroy 
its  astringency.  Its  uses  have  been  already  detailed.  The  dose  is  a  wineglassful, 
frequently  repeated.  W. 
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DECOCTUM   SARS^.  5r.    Decoction  of  Sarsaparilla. 

"  Take  of  Jamaica  Sarsaparilla,  cut  transversely,  (wo  ounces  and  a  half 
[avoirdupois] ;  Boiling-  Distilled  Water  one  pint  and  a  /),«(/"  [Imperial  measure]. 
Digest  the  Sarsaparilla  in  the  Water  for  an  hour ;  boil  for  ten  minutes  in  a 
covered  vessel,  cool,  and  strain,  pouring  distilled  water,  if  required,  over  the 
contents  of  the  strainer,  or  otherwise  making  the  strained  product  measure  a 
pint  [Imp.meas.]."  Br. 

An  idea  was  long  entertained  that  the  virtues  of  sarsaparilla  resided  in  its 
fecula,  the  extraction  of  which  was,  therefore,  the  main  object  of  the  decoction. 
Hence  the  long  boiling  formerly  ordered  by  the  London  and  Edinburgh  Colleges. 
But  this  opinion  is  now  admitted  to  have  been  erroneous.  The  activity  of  the  root 
is  believed  to  depend  upon  one  or  more  acrid  principles, soluble  to  a  certain  extent 
in  water  cold  or  hot,  and  either  volatilized,  or  rendered  inert  by  chemical  change, 
at  the  temperature  of  212°.  This  fact  appears  to  be  demonstrated  by  the  expe- 
riments of  Fope,*  Hancock,f  Soubeiran.l  Beral,  and  others.  Soubeiran  mace- 
rated one  portion  of  bruised  sarsaparilla  in  cold  water  for  twenty-four  hours; 
infused  another  portion  in  boiling  water,  and  digested  with  a  moderate  heat  for 
two  hours  ;  boiled  a  third  portion  bruised,  and  a  fourth  unbruised,  in  water  for 
two  hours;  and  in  each  instance  used  the  same  relative  quantities.  Testing  these 
various  preparations  by  the  taste,  he  found  the  cold  and  hot  infusions  scarcely 
different  in  this  respect ;  and  both  possessed  of  a  stronger  odour  and  more  acrid 
taste  than  the  decoctions,  of  which  that  prepared  with  the  bruised  root  was  the 
strongest.  Beral  has  proved  that  sarsaparillin,wh\ch  is  believed  to  be  the  active 
principle  of  the  drug,  is  volatile.  From  these  facts  the  inference  is  obvious, 
that  the  best  method  of  imparting  the  virtues  of  sarsaparilla  to  water  is  either 
by  cold  or  hot  infusion.  Digestion  for  some  hours  in  water  maintained  at  a  tem- 
perature of  180°,- or  somewhat  less,  in  a  covered  vessel,  has  strong  testimony  in 
its  favour.  Percolation  in  a  displacement  apparatus,  if  properly  conducted,  is  a 
convenient  and  no  doubt  efficient  mode  of  exhausting  the  root,  so  far  as  water 
will  effect  that  object.  Decoction  is  the  Worst  method;  and  the  longer  it  is  con- 
tinued, the  weaker  will  be  the  preparation.  Accordingly,  in  the  edition  of  the 
U.  S.  Pharmacopoeia  for  1850,  an  infusion  of  sarsaparilla  was  substituted  for 
the  simple  decoction,  though  abandoned  in  the  present  edition  as  superfluous. 
It  is  i)robable  that,  as  in  the  case  of  the  Peruvian  bark,  a  boiling  often  or  fif- 
teen minutes  might  be  advantageously  resorted  to,  when  circumstances  require 
the  preparation  to  be  made  in  less  time  than  is  requisite  for  infusion.  In  every 
instance  the  root  should  be  thoroughly  bruised,  or  I'cduced  to  a  coarse  powder, 
thus  obviating  the  necessity  for  a  long  maceration,  merely  to  overcome  the  co- 
hesion of  its  fibres.  These  principles,  so  far  as  refers  to  the  menstruum,  have 
been  recognised  by  the  framers  of  the  present  British  Pharmacopoeia,  in  which 
long  boiling  has  been  abandoned.  The  unsplit  root,  however,  is  ordered,  from 
the  conviction,  probably,  that  the  internal  amylaceous  part  is  inert;  but  there 
can  be  no  doubt  that  the  drug  yields  its  virtues  more  readily  when  well  bruised 
or  otherwise  comminuted  than  in  the  natural  state. 

Precipitates  are  produced  by  various  substances  with  this  decoction;  but  it 
has  not  been  ascertained  how  far  such  substances  interfere  with  its  activity. 
Those  which  merely  throw  down  the  fecula  do  not  injure  the  preparation. 

By  this  preparation  it  is  possible  to  administer  sarsaparilla  in  the  form  of 
decoction,  without  combination  with  other  medicines,  as  in  the  Compound 
Decoction;  and  hence  it  may  be  considered  as  a  desirable  officinal. 

The  decoction  of  sarsaparilla  may  be  administered  in  the  dose  of  four  or  six 
fluidounces  four  times  a  day.  W. 

*  Trans,  of  the  ^ledico-chirurg.  Society  of  London,  vol.  xii.  p.-  344. 

f  Trans,  of  the  Modico-botan.  Society  of  London.  See  also  Journ.  of  the  Philad.  Col.  of 
Pharm.,  vol.  i.  p.  295.  The  observations  of  Dr.  Hancock  are  entitled  to  much  credit,  as 
he  practised  long  in  South  America,  in  the  neighbourhood  of  the  best  sarsaparilla  regions. 

X  Journ.  de  Pharmacie,  torn.  xvi.  p.  38. 
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DECOCTUM  SARSAPARTLL^  COMPOSITUM.  U.S.  Dbcoc- 
TUM  8ahs.«  CoMi'OSiTUM.  lh\   Compound  Decoction  of  SursapariUn. 

"  Take  of  Sarsaparillu,  Hliccd  and  brui«o<l,  nix  troi/ounrc/i ;  IJark  of  Sassa- 
fras Hoot,  Hliced,  tiuaiaciim  Wood,  ruspi'd,  Litjuorico  Hoot,  bruiwed,  each,  a 
troyounce;  MezorcoiJ,  sliced,  one  hundred  and  cJtjIily  (jrainn ;  Water  a  Huffi,- 
cient  quantity.  Macerate  with  four  pints  of  Water  f«)r  twelve  hours;  tlien  boil 
for  a  quarter  of  an  hour,  strain,  and  add  suilieient  Water,  through  the  struiuer, 
to  make  the  decoction  measure  four  pints,"  U.  S. 

"  Take  of  Jamaica  Sarsaparilhv,  cut  transversely,  two  ounces  and  a  half; 
Sassafras  Root,  in  chips,  Guaiac  Wood  turninj^s,  Fresh  Liquorice  Hoot,  bruised, 
each,  a  quarter  of  an  ounce  ;  Mezereon  Hark  nixty  grains;  Boiling  Distilled 
Water  one  pint  and  a  /m// [Imperial  measure].  Digest  the  solid  ingredients 
in  the  Water  for  an  hour;  then  boil  for  ten  minutes  in  a  covered  vessel; 
cool  and  strain,  pouring  distilled  water,  if  required,  over  the  contents  of  the 
strainer,  or  otherwise  making  the  strained  product  measure  a  pint  [Imp. 
meas.]."  Jir.   The  ounce  employed  in  this  process  is  the  avoirdupois  ounce. 

This  decoction  is  an  imitation  of  the  celel>rated  Lisbon  diet  drink.  The  sar- 
saparilla  and  mezereon  are  the  active  ingredients;  the  guaiacum  wood  impart- 
ing scarcely  any  of  its  virtues,  and  the  sassafras  and  liquorice  serving  little 
other  purpose  than  to  communicate  a  pleasant  flavour. 

If  prepared  with  good  sarsaparilla,  and  with  a  due  regard  to  the  practical 
rules  which  may  now  bo  considered  as  established,  the  decoction  may  be  used 
with  great  advantage  as  a  gentle  diaphoretic  and  alterative  in  secondary  syphi- 
lis,eiiher  alone,  or  as  an  adjuvant  to  a  mercurial  course;  also  in  certain  scrofu- 
lous and  other  depraved  conditions  of  the  system,  in  chronic  rheumatism,  and  in 
various  obstinate  cutaneous  affections.  The  dose  is  from  four  to  six  fluidounces 
three  or  four  times  a  day.  The  patient  during  its  use  should  wear  flannel  next 
the  skin,  and  avoid  unnecessary  exposure  to  changes  of  temperature.*      W. 

DECOCTUM  SCOPARII.  Br.  Decoction  of  Broom. 

"  Take  of  Broom-tops,  dried,  one  ounce  [avoirdupois]  ;  Distilled  Water  one 
pint  [Imperial  measure].  Boil  for  ten  minutes  in  a  covered  vessel,  then  strain, 
and  pour  as  much  distilled  water  over  the  contents  of  the  strainer  as  will  make 
the  strained  product  measure  a  pint  [Imp.  meas.]."  Br. 

This  decoction  is  used  as  an  adjuvant  to  more  powerful  diuretics  in  dropsy. 
From  half  a  pint  to  a  pint  may  be  taken  during  the  day,  in  doses  of  from  two 
to  four  fluidounces.  W. 

DECOCTUM  SEKEG^.  Cr.5f.    Decoction  of  Seneka. 

"Take  of  Seneka,  bruised,  a  troyounce;  Water  a  sufficient  quantity.  Boil 
the  Seneka  in  a  pint  of  Water  for  fifteen  minutes,  strain,  and  add  sufficient 
Water,  through  the  strainer,  to  make  the  decoction  measure  a  pint."  U.  S. 

In  the  British  Pharmacopoeia  the  decoction  of  seneka  has  been  superseded 
by  the  infusion.  (See  Infusum  Senegse.) 

*  The  Decoction  of  Zitttnann  (Decoctum  Zittmanni)  is  a  preparation  of  Sarsaparilla  much 
used  in  Germany,  for  similar  purposes  with  our  compound  decoction  of  sarsaparilhi ;  and, 
as  it  has  attracted  some  attention  in  thiscountry  as  a  remedy  in  obstinate  ulcerative  atfec- 
tions,  we  give  the  formula  of  the  Prussian  Pharmacopoeia,  which  is  generally  followed 
in  its  preparation. — "Take  of  sarsaparilla  twelve  ounces;  spring  water  nitietj/ pounds. 
Digest  for  twenty-four  hours ;  then  introduce,  enclosed  in  a  small  bag,  an  ounce  and  a 
half  of  sugar  of  alum  [sacchariim  aluminis  seu  sacchnrum  aluniinatum,  consisting  of  equal 
parts  o( powdered  alum  and  the  whitest  stigar).  half  an  ounce  of  calomel,  and  a  drachm  of 
cinnabar.  Boil  to  thirty  pounds,  and  near  the  end  of  the  boiling  add  of  aniseed,  fennel- 
seed,  each,  half  an  ounce,  senna  three  ounces,  liquorice  root  an  ounce  and  a  half.  Put  aside 
the  liquor  under  the  name  of  the  strono  dkcoction.  To  the  residue  add  six  ounces  of  sarsa- 
parilla and  ninety  pounds  of  water.  Boil  to  thirty  pounds,  and  near  the  end  add  lemon- 
fieel,  cinnamon,  cardamom,  liquorice,  of  each,  three  drachms.  Strain  and  set  aside  the 
iquor  under  the  name  of  the  weak  decoction."  Mercury  was  detected  by  Wiggcrs  in 
this  decoction  in  very  small  proportion.  It  should  not  be  prepared  in  metallic  vessels, 
lest  the  mercurial  in  solution  should  be  decomposed.  The  decoction  may  be  drunk  freely. 
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This  is  one  of  the  decoctions  in  which  experience  has  shown  that  long  boil- 
ing impairs  the  activity  of  the  medicine;  and  the  substitution  in  our  Pharma- 
copoeia of  a  moderate  boiling,  for  the  former  direction  to  boil  down  from  a  pint 
and  a  half  to  a  pint,  was  certainly  judicious. 

It  is  customary  to  add  to  the  seneka  in  decoction  an  equal  weight  of  liquor- 
ice root,  which  serves  to  cover  its  taste,  and  in  some  measure  to  obtund  its 
acrimony.  The  virtues  and  practical  application  of  seneka  have  been  already 
treated  of  (See  Senega.)  The  dose  of  the  decoction  is  about  two  Jluidounces 
three  or  four  times  a  day,  or  a  tablespoonful  every  two  or  three  hours.    W. 

DECOCTUM  TARAXACI.  Br.  Decoction  of  Taraxacum. 

"  Take  of  Dried  Dandelion  Root,  sliced  and  bruised,  one  ounce  [avoirdu- 
pois]; Distilled  Water  one  pint  [Imperial  measure].  Boil  for  ten  minutes  in 
a  covered  vessel,  then  strain,  and  pour  as  much  distilled  water  over  the  con- 
tents of  the  strainer  as  will  make  the  strained  product  measure  a  pint  [Imp. 
lueas.]."  Br. 

This  decoction  is  most  efficient  when  prepared,  as  in  the  present  British 
Pharmacopoeia,  from  the  root  alone.  The  dose  is  a  wineglassful  two  or  three 
times  a  day.  (See  Taraxacum.)  W. 

DECOCTUM  ULMI.  Br.    Decoction,  of  Elm  Bark. 

"Take  of  Elm  Bark,  cut  in  small  pieces,  two  and  a  half  ounces  [avoirdu- 
pois] ;  Distilled  Water  one  pint  [Imperial  measure].  Boil  for  ten  minutes  in  a 
covered  vessel,  then  strain,  and  pour  as  much  distilled  water  over  the  contents 
of  the  strainer  as  will'make  the  strained  product  measure  a  pint."  Br. 

For  the  uses  of  this  preparation,  see  the  article  on  Elm  Bark  in  Part  I.  The 
dose  is  from  two  to  four  fluidounces.  W. 

DECOCTUM  UVJE  URSI.  U.  S.    Decoction  of  Uca  Ursi. 

"  Take  of  Uva  Ursi  a  troyounce  ;  Water  a  sufficient  quantity.  Boil  the  XJva 
Ursi  in  a  pint  of  Water  for  fifteen  minutes,  strain,  and  add  sufficient  Water, 
through  the  strainer,  to  make  the  decoction  measure  a  pint."  U.  S. 

The  decoction  of  uva  ursi  has  been  superseded,  in  the  British  Pharmacopoeia, 
by  the  infusion.  (See  InfuHum  Uvse  Ursi.) 

The  preparation  contains  the  tannin,  extractive,  and  gallic  acid  of  the  leaves. 
For  an  account  of  its  uses,  see  Uva  Ursi.  The  dose  is  from  one  to  two  fluid- 
ounces  three  or  four  times  a  day.  W. 

DIGITALIUM. 

Digltalin. 

DIGITALINUM.  Br.    Digitalin. 

"Take  of  Digitalis  Leaf,  in  coarse  powder,  forty  ounces  [avoirdupois]; 
Rectified  Spirit,  Distilled  Water,  Acetic  Acid,  Purified  Animal  Charcoal,  Solu- 
tion of  Ammonia,  Tannic  Acid,  Oxide  of  Lead  in  fine  powder.  Pure  Ether,  of 
each,  a  sufficiency.  Digest  the  Digitalis  with  a  gallon  [Imperial  measure]  of  the 
Spirit  for  twenty-four  hours  at  a  temperature  of  120°  ;  then  put  them  into  a  per- 
colator, and,  when  the  tincture  has  ceased  to  drop,  pour  a  gallon  [Imp.  meas.] 
of  Spirit  on  the  contents  of  the  percolator,  and  allow  it  slowly  to  percolate 
through.  Distil  off  the  greater  part  of  the  Spirit  from  the  tincture,  and  evapo- 
rate the  remainder  over  a  water-bath  until  the  whole  of  the  alcohol  has  been 
dissipated.  Mix  the  residual  extract  with  five  [fluid]ounces  of  Distilled  Water 
to  which  half  an  ounce  [avoird.]  of  Acetic  Acid  has  been  previously  added,  and 
digest  the  solution  thus  formed  with  a  quarter  of  an  ounce  of  Purified  Animal 
Charcoal ;  then  filter,  and  dilute  the  filtrate  with  Distilled  Water  until  it  meas- 
ures a  pint  [Imp.  meas.].  Add  Solution  of  Ammonia  nearly  to  neutralisation,  and 
afterwards  add  one  hundred  and  sixty  grains  of  Tannic  Acid  dissolved  in  three 
[fluid]ounces  of  Distilled  Water.  Wash  the  precipitate  that  will  be  formed 
with  a  little  Distilled  Water  ;  mix  it  with  a  small  quantity  of  the  Spirit  and  a 


PART  II.  Di'gilaliam. — Emj>lnstra,  1103 

i|UHrt«'r  of  ftn  ounce  of  the  Oxide  of  I>ett(l,  and  rul)  them  top^ether  in  a  mortar. 

I'laeo  the  mixture  in  a  llii.sk,  and  add  to  it  ftnir  [(luid]<»nnceH  of  the  Spirit; 

biHti  the  temperature  to  1()0°,  and  ke<'p  it  at  this  lieat  for  al)Out  an  hour.    'I'hen 

dd  a  quarter  of  an  ounce  <jfPuri(ied  Animal  Charcoal ;  put  it  on  a  tilter.and  from 

^v  fdtrate  carefully  drive  off  the  Spirit  l»y  the  heat  of  a  water-balb.    Lastly, 

^bkIi  the  residue  rept^atedly  with  I'uro  Kther."  Jir. 

L  The  above  proccH.s  is  that  of  Ilomolle  simplified  by  M.  0.  Henry,  which  has 
tog  occupied  a  place  in  thin  Di.spenHatory,  und  has  been  continued  in  the  pre- 
pnt  edition,  under  the  head  of  Diyilalis  in  J'art  I.   Kverything  haw  been  there 
ftid  which  the  siiliject  seems  to  require.    We  do  not  tliink  that  the  Council 
l»vc  been  huppy  in  their  title  of  the  prejiaration,  made  by  afli.xinj?  a  Latin 
termination  to  the  French.   Digitalium  is  the  proper  Latin  nnme  for  the  active 
principle  of  dig-italis,  unless  found  to  be  alkaline,  as  it  probably  some  time  will 
be,  when  it  should  be  called  digitalia.    The  dose  to  begin  with  should  not  ex- 
ceed the  liftieth  or  sixtieth  of  a  grain.  W. 

EMPLASTRA. 

PUisters. 

Plasters  are  solid  compounds  intended  for  external  application,  adhesive  at 
the  temperature  of  the  human  body,  and  of  such  a  consistence  as  to  render  the 
aid  of  heat  necessary  in  spreading  them.  Most  of  them  have  as  tlieir  basis  a 
compound  of  olive  oil  and  litharge,  constituting  the  fJniplastrum  Plumbi  of  the 
U.  S.  Pharmacopoeia.  Those  plasters  which  contain  none  of  the  compound  of 
oil  and  litharge  owe  their  consistence  and  adhesiveness  to  resinous  substances, 
or  to  a  mixture  of  these  with  wax  and  oleaginous  matter. 

In  the  preparation  of  the  plasters,  care  is  requisite  that  the  heat  employed  be 
not  sufficiently  elevated  to  produce  decomposition,  nor  so  long  continued  as  to 
drive  off  any  volatile  ingredient  upon  which  the  virtues  of  the  preparation  may 
in  any  degree  depend.  After  having  been  prepared,  they  are  usually  shaped  into 
cylindrical  rolls,  and  wrajiped  in  paper  to  exclude  the  air.  Plasters  should  be 
firm  at  ordinary  temperatures,  should  spread  easily  when  heated,  and,  after  being 
spread,  should  remain  soft,  pliable,  and  adhesive,  without  melting,  at  the  heat 
of  the  human  body.  When  long  kept,  they  are  apt  to  change  colour  and  to  be- 
come hard  and  brittle  ;  and,  as  this  alteration  is  most  observable  upon  their  sur- 
face, it  must  depend  chiefly  upon  the  action  of  the  air,  which  should  therefore 
be  as  much  as  possible  excluded.  The  defect  may  usually  be  remedied  by  melt- 
ing the  plaster  with  a  moderate  heat,  and  adding  a  sufficient  quantity  of  oil  to 
give  it  the  due  consistence. 

Plasters  are  prepared  for  use  by  spreading  them  upon  leather,linen,  or  muslin, 
according  to  the  particular  purposes  they  are  intended  to  answer.  Leather  is 
mo.st  convenient  when  the  application  is  made  to  the  sound  skin,  linen  or  muslin 
when  the  plaster  is  used  as  a  dressing  to  ulcerated  or  abraded  surfaces,  or  with 
the  view  of  bringing  and  retaining  together  the  sides  of  wounds.  The  leather 
usually  preferred  is  white  sheep  skin.  A  margin  about  a  quarter  or  half  an  inch 
broad  should  usually  be  left  uncovered,  in  order  to  facilitate  the  removal  of  the 
plaster,  and  to  prevent  the  clothing  in  contact  with  its  edges  from  being  soiled. 
An  accurateoutlinemay  be  obtained  by  pasting  upon  theleather  a  piece  of  paper, 
so  cut  as  to  leave  in  the  centre  a  vacant  space  of  the  required  dimensions,  and 
removing  the  paper  when  no  longer  needed.  The  same  object  may  often  be  ac- 
complished by  employing  two  narrow  rulers  of  sheet  tin  graduated  in  inches, 
and  so  shaped  that  each  of  them  may  form  two  sides  of  a  rectangle.  (See  the 
figure,  p.  936.)  These  may  be  applied  in  such  a  manner  as  to  enclose  within 
them  any  given  rectangular  space,  and  may  be  fixed  by  weights  upon  the  leather 
while  the  plaster  is  spread.*  For  any  other  shape,  as  in  the  instance  of  plasters 

*  We  are  informed  by  a  good  practical  pharmaceutist  that  this  proposed  plan  of  regu- 
lating the  size  and  shape  of  plasters  is  not  successful  in  practice ;  as,  unless  the  tin  is 
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for  the  breast,pieces  of  tin  may  be  employed  having  a  vacuity  within, correspond- 
ing to  the  required  outline.  The  spreading  of  the  plaster  is  most  conveniently 
accomplished  by  means  of  a  peculiar  iron  instrument  employed  for  the  purpose ; 
though  a  common  spatula  will  answer.*  This  may  be  heated  by  means  of  a  spirit 
lamp.  Care  must  be  taken  that  the  instrument  be  not  so  hot  as  to  discolour  or 
decompose  the  plaster ;  and  special  care  is  requisite  in  the  case  of  those  plasters 
which  contain  a  volatile  ingredient.  A  sufficient  portion  of  the  plaster  should 
first  be  melted  by  the  heated  instrument,  and,  having  been  received  on  apiece 
of  coarse  stiff  paper,  or  in  a  shallow  tin  tray  open  on  one  side,  should,  when 
nearly  cool,  be  transferred  to  the  leather,  and  applied  quickly  and  evenly  over 
its  surface.  By  this  plan  the  melted  plaster  is  prevented  from  penetrating  the 
leather,  as  it  is  apt  to  do  when  applied  too  hot.  Before  removing  the  paper  from 
the  edge  of  the  plaster,  if  this  has  become  so  hard  as  to  crack,  the  iron  should 
be  drawn  over  the  line  of  junction.  When  linen  or  muslin  is  used,  and  the  di- 
mensions of  the  portion  to  be  spread  are  large,  as  is  often  the  case  with  adhe- 
sive plaster,  the  best  plan  is  to  pass  the  cloth  "  on  which  the  plaster  has  been 
laid  through  a  machine,  formed  of  a  spatula  fixed  by  screws  at  a  proper  distance 
from  a  plate  of  polished  steel."  A  machine  for  spreading  plasters  is  described 
by  M.  Herent  in  the  Journ.  de  Pharm.  (3e  ser.,  ii.  403). f  W. 

kept  in  close  contact  with  the  leather  or  cloth  by  some  steady  and  equable  pressure,  the 
plaster  is  apt  to  pass  beneath  the  edge,  and  thus  make  an  irregular  outline ;  nor  do  the 
weights  on  the  corners  obviate  the  ditficulty.  (Note  to  the  thirteenth  edition.) 

*  The  common  plaster  spatula  is  too  well  known  to  need  description.  In  the  Am.  Journ. 
of  Pharm.  (xxv.  29)  are  figures  of  a  plaster  spatula,  with  an  instrument  employed  for  heat- 
ing it,  the  invention  of  Mr.  Stockton,  of  Brompton,  England,  which  present  certain  advan- 
tages that  render  them  worthy  of  notice.  We  introduce  the  figureshere,  with  thefollowing 
description,  taken  from  the  Lond.  Pharm.  Journ.  for  Nov.  1853.  "  The  blade  is  a  hollow 


case  into  which  the  heater  is  inserted,  having  a  door  (A)  at  one  end,  and  connected  at  the 
other,  by  a  hollow  tube,  with  the  handle.  The  heater  (C)  is  supported  on  a  lever,  which 
passes  through  the  hollow  tube,  and  terminates  in  a  thumb-button  (B).  By  depressing  the 
button  the  heater  is  raised  so  as  not  to  be  in  contact  with  the  lower  part  of  the  spatula.  On 
removing  the  thumb  when  moreheat  is  required,  tlie  heater  is  depressed,  and  produces  the 
desired  effect.  The  heater,  which  consists  of  a  hollow  tube  of  thick  copper,  slides  on  a  pin 
which  forms  the  termination  of  the  lever,  and  which  regulates  its  position  in  the  box. 
Some  heaters  are  perforated,  to  admit  of  their  being  easily  heated  by  means  of  gas.  The 
chief  advantage  of  the  spatula  consists  in  the  facility  with  which  the  heat  may  be  regu- 
lated by  means  of  the  lever  and  button,  which  latter  is  quite  under  the  control  of  the 
thumb.  The  box  containing  the  heater  is  of  brass,  and,  not  being  inserted  in  the  fire,  may 
be  more  readily  kept  clean  than  the  common  spatula.  When  several  plasters  are  required, 
the  heater  may  be  removed  and  another  inserted  with  facility."  To  the  Am,.  Journ.  oj 
Pharm..  (xxvi.  15)  the  reader  is  referred  for  the  figure  of  another  spatula  which  maybe 
found  convenient.  (Noteiothe  tv:elfth  edition.) 

f  Within  a  few  years  it  has  been  customary  with  apothecaries  to  employ  an  apparatus, 
such  as  that  figureel  on  the  next  page,  for  spreading  quantities  of  plasters.  An  oblong  rect- 
angular block  of  hard  wood  (a  e)  has  its  upper  surface  (c)  gently  convex.  To  this  is  at- 
tached by  a  movable  joint  (atr)  a  sheet  iron  frame  (6),  with  an  opening  («)  of  thedimen- 
sions  of  the  plaster  to  be  spread,  and  clasps  [d]  at  the  other  end,  by  which  this  may  be  fixed 
to  the  block.  Another  portion  of  the  apparatus  is  a  wooden  measure  (m),  by  which  the 
leather  is  cut  out,  and  the  margin  marked.  The  leather  thus  prepared  is  laid  on  the 
cemvex  surface  of  the  block  (c) ;  the  sheet  iron  frame  is  brought  down  on  it  evenly  (as 
at  A  i) ;  the  plaster,  previously  melted,  is  poured  on  the  leather  in  the  centre,  and,  by 
moans  of  an  iron  instrument  [g)  previously  heated  by  a  spirit  lamp,  is  spread  uniformly 
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KMPLASTRUM  AMMONIACI.  U.S.  Plaster  of  Ammoniac. 

"  Tuko  of  Ammoniacyi'j/'f  trot/ounceti;  Diluted  Acetic  Acid  half  a  pint.  Dis- 
solve tlu)  Anunoniuc  in  the  Diluted  Acetic  Acid,  and  strain;  then  evaporate 
the  solution  by  means  of  a  water-bath,  stirring  constantly  until  it  acquires  a 
proper  consistence."  U.S. 

This  plaster  has  been  omitted  in  the  British  Pharmacopoeia. 

As  animoniac  is  not  usually  kept  purified  in  our  shops,  the  straining  of  the 
solution  in  the  diluted  acid  is  directed,  as  the  most  convenient  method  of  sepa- 
rating impurities.  Dr.  Duncan  remarked  that  the  plaster,  prepared  in  iron  ves- 
M'ls,  "acquires  an  unpleasant  dark  colour,  from  being  impregnated  with  iron, 
w  liereas.when  prepared  in  aglass  or  earthenware  vessel, it  has  a  yellowish-white 

lour,  and  more  i)leasant  appearance."  Care  should  also  be  used  to  avoid  iron 

i.;itulas  in  its  preparation,  as  the  acetic  acid  acts  on  that  metal,  and  discolours 

tlie  plaster.  The  use  of  a  moderate  heat  will  facilitate  the  action  of  the  diluted 

acid  ;  and  at  best  it  is  a  thick  creamy  mass  that  is  obtained,  which  requires  the 

aid  of  the  hand  to  strain  it  properly. 

Medical  Properties.  The  ammoniac  plaster  is  stimulant,  and  is  applied  over 

;  ofulous  tumours  and  chronic  swellings  of  the  joints,  to  promote  their  resolu- 
iiou.  It  often  produces  a  papular  eruption,  and  sometimes  occasions  consider- 
itlilo  inflammation  of  the  skin.  W. 

KMPLASTRUM  AMMONIACI  CUM  HYDRARGYRO.  U.S., 
Jji'.    Plaster  of  Ammoniac  icith  Mercury. 

"Take  of  Ammoniac  twelve  troyounces ;  Mercury  three  troyounces f  Olive 
Oil  si.rty  grains ;  Sul)limcd  Sidphur  eight  grains.  Heat  the  Oil,  and  gradually 
:>(ld  the  Sulphur,  stirring  constantly  until  they  unite;  then  add  the  Mercury, 
iiiid  triturate  until  globules  cease  to  be  visible.  Boil  the  Ammoniac  with  suffi- 
cient water  to  cover  it  until  they  are  thoroughly  mixed  ;  then  strain  through  a 
liair  sieve,  and  evaporate,  by  means  of  a  water- bath,  until  a  small  portion  taken 
from  the  vessel  hardens  on  cooling.  Lastly,  add  the  Ammoniac,  while  yet  hot, 

idually  to  the  mixture  of  Oil,  Sulphur,  and  Mercury,  and  thoroughly  incor- 
,    rate  all  the  ingredients."  U.  S. 

"Take  of  Amraoniacum  twelve  ounces  [avoirdupois];  Mercury /^ree  ounces 
[avoird.]  ;  Olive  Oil  one  fluidrachm ;  Sublimed  Sulphur  eight  grains.  Heat 
the  Oil,  and  add  the  Sulphur  to  it  gradually,  stirring  till  they  unite.  With  this 
mixture  triturate  the  Mercury  until  globules  are  no  longer  visible;  and,  lastly, 
add  the  Ammoniacum,  previously  liquefied,  mixing  the  whole  carefully."  Br. 

The  only  use  of  the  sulphur  is  to  aid  in  the  extinguishment  of  the  mercury; 

over  the  surface,  the  thickness  being  regulated  by  the  frame  against  which  the  iron  is 
pressed.  Any  excess  of  plaster  is  thus  pressed  over  upon  the  frame.  The  point  of  a  sharp 
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instrument  (Z)  is  then  drawn  alonp  the  interior  edge  of  the  frame  so  as  to  separate  the 
plaster  from  it,  after  which  the  clasps  are  unfastened  and  the  plaster  removed. 
70 
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as  the  compound  formed  by  it  with  the  metal  is  probably  inert.  When  ammoniac 
not  previously  prepared  is  used,  as  it  is  not  fusible  by  heat,  it  must  be  brought 
to  the  proper  consistence  by  softening  it  in  a  small  quantity  of  hot  water,  strain- 
ing-, and  evaporating. 

3Iedical  Properties  and  Uses.  This  plaster  unites  with  the  stimulant  power 
of  the  ammoniac  the  specific  properties  of  the  mercury,  which  is  sometimes  ab- 
sorbed in  sufficient  quantity  to  aftect  the  gums.  It  is  used  as  a  discutient  in  en- 
largement of  the  glands,  tumefaction  of  the  joints,  nodes,  and  other  indolent 
swellings,  especially  when  dependent  on  a  venereal  taint.  It  is  also  sometimes 
applied  over  the  liver  in  chronic  hepatitis.  W. 

EMPLASTRUM  AKTIMOOTI.  U.S.  Plaster  of  AjUimovy. 

"Take  of  Tartrate  of  Antimony  and  Potassa,  in  fine  powder,  a  troyounce ; 
Burgundy  Pitch  four  troyounces.  Melt  the  Pitch  by  means  of  a  water-bath, 
and  strain ;  then  add  the  powder,  and  stir  them  well  together  until  the  mixture 
thickens  on  cooling."  U.  S. 

This  is  a  useful  formula,  as  it  will  probably  supersede  the  former  irregular 
methods  of  preparing  the  antimonial  plaster,  of  which  the  most  primitive  was  to 
sprinkle  the  tartar  emetic  in  powder  upon  the  surface  of  adhesive  plaster,  some- 
what softened  with  heat.  It  afi'ords  one  of  the  most  convenient  methods  of  ob- 
taining the  local  pustulating  effects  of  tartar  emetic.  For  its  effects  and  UvSes,  see 
Antimoniiet  Potassse  Tartras,  page  1020.  W. 

EMPLASTRUM  ARNICA..  U.S.  Plaster  of  Amiea. 

"  Take  of  Alcoholic  Extract  of  Arnica  a  troyounce  and  a  half;  Resin  Plas- 
ter three  troyounces.  Add  the  Extract  to  the  Plaster,  previous^ly  melted  by 
means  of  a  water-bath,  and  mix  them."  U.  S. 

These  ingredients  incorporate  readily,  and  form  a  good  plaster.  The  prepa- 
ration was  introduced  into  the  Pharmacopoeia,  to  enable  the  apothecary  to 
meet  the  demand  for  a  convenient  preparation  of  arnica  for  external  use.  It  is 
supposed  to  be  useful  in  sprains  and  bruises,  and  sometimes  probably  acts 
beneficially  by  its  stimulant  properties  in  chronic  rheumatism  and  other  chronic 
external  inflammations.  (See  Arnica.)  W. 

EMPLASTRUM  ASSAFCETID^.  U.S.  Plaster  of  Assafetida. 

"Take  of  Assafetida,  Plaster  of  Lead,  each,  twelve  troyounces ;  Galbanum, 
Yellow  Wax,  each,  six  troyounces ;  Alcohol  three  joints.  Dissolve  the  Assa- 
fetida and  Galbanum  in  the  Alcohol  by  means  of  a  water-bath,  strain  the  liquid 
while  hot,  and  evaporate  to  the  consistence  of  honey ;  then  add  the  Plaster 
and  Wax  previously  melted  together,  stir  the  mixture  well,  and  evaporate  to 
the  projier  consistence."  U.  S. 

This  plaster  has  been  omitted  in  the  British  Pharmacopoeia. 

The  directions  of  the  U.  S.  Pharmacopoeia  indicate  the  mode  in  which  the 
•gum-resins  may  be  brought  to  the  liquid  state,  before  being  incorporated  with 
■the  other  ingredients.  Galbanum  melts  sufficiently  by  the  aid  of  heat  to  admit 
■  of  being  strained  ;  but  this  is  not  the  case  with  assafetida,  which  must  be  pre- 
pared by  dissolving  it  in  a  small  quantity  of  hot  Avater  or  alcohol,  straining, 
and  evaporating  to  the  consistence  of  honey;  and  even  galbanum  maybe  most 
•  conveniently  treated  in  the  same  way.  Formerly  these  gum-resins  were  ordered 
merely  to  be  melted  and  strained. 

This  plaster  may  be  advantageously  applied  over  the  stomach  or  abdomen, 
in  cases  of  hysteria  attended  with  flatulence,  and  to  the  chest  or  between  the 
■shoulders  in  hooping-cough.  W. 

E  MPL  ASTRUM  BELLADONNA.  U.  S.,  Br.  Plaster  of  Belladonna. 

"  Take  of  Alcoholic  Extract  of  Belladonna  a  troyoufice  ;  Resin  Plaster  two 
troyounces.  Add  the  Extract  to  the  Plaster,  previously  melted  by  means  of  a 
water-bath,  and  mix  them."  U.  S. 

"Take  of  Extract  of  Belladonna,  Resin  Plaster,  each,  three  ounces  [avoir- 
idupois];   Rectified  Spirit  st.r  yZuidoances  [Imperial  measure].    Rub  the  Ex- 
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act  and  Spirit  together  in  a  mortar,  and  when  the  inHolublo  matter  hofi  sub- 
sided, dfciiut  the  cU'iir  solution,  ri'iiiovo  the  sjiirit  by  diHtillutioti  or  j-vapora- 
tion,  and  mix  tin;  ulcoiiolic  extract  tlius  ubtiiiiMMl  with  the  Ru.siii  i'laster  melted 
by  the  huut  uf  u  wiiter-biith,  continuing  the  heat  until  with  constant  stirring; 
the  plaster  has  ac([uired  a  8uital»le  consiatenc*?."  Jir. 

The  most  couvenient  inelhud  of  formin}?  this  plaster  is  to  rub  the  in^^'redients 
igeiher  in  an  «!arthenware  mortar,  jjlaced  in  hiit  water,  and  then,  havinjf  re- 
vAi  the  moviar  from  the  water-balh,  to  c()ntinue  the  trituration  till  the  mix- 
eoola.    It  was  formerly  prepared  with  the  extract  made  from  the  inspis- 
;ed  juice  of  the  leaves,  and  iaso  still  in  the  British  protress  ;  but,  in  the  pres- 
edition  of  the  U.  S.  Pharmacoptfiia,  the  alcoholic  extract  has  been  substituted 
Ith  the  effect  of  renderinjj  the  plaster  easier  to  be  spread  and  more  adhesive, 
e  preparation  is  a  useful  anodyne  aj)plication  in  neuralgic  and  rheumatic 
pains,  and  in  dysmenorrhcBa.    We  have  seen  the  constitutional  effecisof  l>ella- 
'  )aria  result  from  its  external  use.  W. 

EMPLASTRUxM  CALEFACIENS,  Br.  Warm  Plaster, 
See  EMPLASTRUM  PICIS  CUM  CANTHARIDB.  U.S. 

EMPLASTRUxVI  CANTIIARIDIS.  JBr.  Cantharldes  Plaster.  Blis- 
tering Plaster. 

See  CERATUM  CANTHARIDIS.  U.  S. 

EMPLASTRUM  CERATI  SAPONIS.^r.  Soap  arate  Plaster. 

"Take  of  Hard  Soap,  in  powd(ir,  fen  ounces  [avoirdupois];  Yellow  Wax 
twelve  and  a  half  ounces  [avoird.]  ;  Olive  Oil  one  pint  [Imperial  measure]  ; 
Oxide  of  Lead  fifteen  ounces  [avoird.]  ;  Vinegar  one  gallon  [Imp.  meas.]. 
Boil  the  Vinegar  "and  Oxide  of  Lead  together,  by  the  heat  of  a  steam-bath, 
constantly  stirring  them  until  the  Oxide  has  combined  with  the  Acid;  then 
add  the  Soap  and  boil  again  until  most  of  the  moisture  is  evaporated;  finally, 
add  the  Wax  and  Oil  melted  together,  and  stir  the  whole  continuously,  main- 
taining the  heat  until  by  the  evaporation  of  the  remaining  moisture  the  pro- 
duct has  acquired  the  proper  consistence  for  a  plaster."  Jir. 

This  is  the  old  Geralurn  Saponis  Gompositum  of  the  London  College,  the 
name  of  which  has  been  changed  in  the  British  Pharmacopoeia,  because,  the 
former  class  of  Cerates  having  been  abandoned,  it  was  necessary  to  put  the 
preparation  into  another  class  with  a  different  title.  It  is  not  strictly  a  plas- 
ter, as  this  term  is  understood  in  American  pharmacy;  for  heat  is  not  re- 
quired to  spread  it,  being  applied  to  the  leather  or  cloth  by  means  of  a  spatula, 
like  our  Cerates,  to  which  it  properly  belongs.  Indeed,  it  is  essentially  the 
same  preparation  as  the  U.  S.  Ceralum  Saponin,  consisting  like  that  of  soap 
plaster  with  wax  and  olive  oil,  though  made  differently,  and  containing  some 
acetate  of  .soda,  as  an  incidental  result  of  the  process.  In  the  British  formula, 
subacetate  of  lead  is  first  formed  by  the  boiling  of  litharge  or  oxide  of  lead 
with  vinegar;  and  the  subacetate  is  then  converted,  by  double  decomposition 
with  hard  soap,  into  a  compound  of  the  oxide  of  lead  and  the  fatty  acids  of 
the  soap,  and  acetate  of  soda,  which,  with  some  glycerin  formed  in  the  process, 
remains  as  an  ingredient  of  the  lead  plaster.  The  process  is  completed  by  in- 
corporating this  with  the  melted  wax  and  oil,  thus  in  fact  converting  the  prepa- 
ration into  a  cerate.  The  U.S.  Ccratum  Saponis  was  formerly  prepared  in  the 
same  way;  but  the  process  was  superseded  in  the  last  revision  of  the  Pharma- 
copoeia by  the  neater  one  now  officinal.  For  the  uses  of  this  preparation,  see 
Geratum  Saponis,  page  1082.  W. 

EMPLASTRUM  FERRl.  U.S.,  Br.  Emplastrum  Roborans.  Plas- 
ter of  Iron.    Chalybeate  Plaster.    Strenrfthening  Plaster. 

"  Take  of  Subcarbonate  of  Iron  three  troyounces  ;  Plaster  of  Lead  twenty- 
four  troyounces ;  Burgundy  Pitch  six  troyounces.  Add  the  Subcarbonate  of 
Iron  to  the  Plaster  and  Burgundy  Pitch,  previously  melted  together,  and  stir 
them  constantly  until  the  mixture  thickens  on  cooling."  U.  S. 
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"Take  of  Hjdrated  Peroxide  of  Iron,  in  fine  powder,  one  ounce ;  Burgundy 
Pitch  two  ounces;  Lead  Plaster  eight  ounces.  Add  the  Peroxide  of  Iron  to 
the  Burgundy  Pitch  and  Lead  Plaster,  previously  melted  together,  and  stir 
the  mixture  constantly  till  it  stiffens  on  cooling."  Br. 

This  pi'eparation  has  enjoyed  some  popular  celebrity,  under  the  impression 
that  it  strengthens  the  parts  to  which  it  is  applied  ;  whence  it  has  derived  the 
name  of  strengthening  plaster.  It  is  used  in  those  conditions  of  the  loins,  larger 
muscles,  and  joints,  which,  though  usually  ascribed  to  debility,  are  in  facMnost 
frequently  dependent  on  rheumatic  or  other  chronic  inflammatory  affection, 
and,  if  relieved  by  the  plaster,  are  so  in  consequence  of  the  gentle  excitation 
produced  by  it  in  the  vessels  of  the  skin,  or  of  the  exclusion  of  the  air.  It  may 
also,  in  some  instances,  give  relief  by  affording  mechanical  support ;  but  neither 
in  this,  nor  in  any  other  respect,  can  it  be  deemed  very  efficient.  W. 

EMPLASTRUM  GALBANI.  Br.  Galbanum  Plaster. 

"  Take  of  Galbanum,  Ammoniacura,  Yellow  Wax,  of  each,  one  ounce  ;  Lead 
Plaster  eight  ounces.  Melt  the  Galbanum  and  Ammoniacura  together,  and 
strain.  Then  add  them  to  the  Lead  Plaster  and  Wax,  also  previously  melted 
together,  and  mix  the  whole  thoroughly."  Br. 

The  galbanum  and  ammoniac  are  best  prepared  by  dissolving  them  in  a  small 
quantity  of  hot  water  or  diluted  alcohol,  straining  the  solution,  and  evaporating 
it  to  the  proper  consistence  for  mixing  with  the  other  ingredients.  W. 

EMPLASTRUM  GALBANI  COMPOSITUM.  U.S.  Compound 
Plaster  of  Galbanum. 

"  Take  of  Galbanum  eight  troyounces ;  Turpentine  a  troyounce ;  Burgundy 
Pitch  three  troyounces  ;  Plaster  of  Lead  thirty-six  troyounces.  To  the  Galba- 
num and  Turpentine,  previously  melted  together  and  strained,  add  first  the 
Burgundy  Pitch,  and  afterwards  the  Plaster  melted  over  a  gentle  fire,  and  mix 
the  whole  together."  U.  S. 

Before  being  employed  in  this  process,  the  galbanum  should  be  purified,  as 
it  often  contains  foreign  matters  which  must  injure  the  plaster.  It  may  be  freed 
from  these  by  melting  it  with  a  little  water  or  diluted  alcohol,  straining,  and 
evaporating  to  the  due  consistence. 

This  and  the  preceding  plaster  act  as  an  excellent  local  stimulant  in  chronic 
scrofulous  enlargements  of  the  glands  and  joints.  We  have  employed  the  com- 
pound plaster  in  obstinate  cases  of  this  kind,  which,  after  having  resisted 
general  and  local  depletion,  blistering  and  other  measures,  have  yielded  under 
its  use.  As  a  discutient  it  is  also  employed  in  the  induration  which  sometimes 
remains  after  the  discharge  of  abscesses.  It  is  said  to  have  been  useful  in  rickets, 
applied  over  the  whole  lumbar  region,  and  has  been  recommended  in  chronic 
gouty  and  rheumatic  articular  affections.  It  should  not  be  used  in  the  discus- 
sion of  tumours  in  which  any  considerable  inflammation  exists.  W. 

EMPLASTRUM  IIYDRARGYRL  U.S.,  Br.   Mercurial  Plaster. 

"  Take  of  Mercury  six  troyounces ;  Olive  Oil,  Resin,  each,  two  troyounces  ; 
Plaster  of  Lead  twelve  troyounces.  Melt  the  Oil  and  Resin  together,  and, 
when  they  have  become  cool,  rub  the  Mercury  with  them  until  globules  of  the 
metal  cease  to  be  visible.  Then  gradually  add  the  Plaster,  previously  melted, 
and  mix  the  whole  together."  U.  S. 

"  Take  of  Mercury  three  ounces;  Olive  Oil  one  fiuidrachm  ;  Sublimed  Sul- 
phur eight  grains;  Lead  Plaster  six  ounces.  Heat  the  Oil  and  add  the  Sul- 
phur to  it  gradually,  stirring  until  they  unite;  with  this  mixture  triturate  the 
Mercury  until  globules  are  no  longer  visible,  then  add  the  Lead  Plaster,  pre- 
viously liquefied,  and  mix  the  whole  thoroughly."  Br.  The  ounce  employed 
in  this  process  is  the  avoirdupois  ounce. 

The  U.  S.  and  former  British  processes  may  be  considered  as  Identical  in 
their  results.  The  sulphuretted  oil  which  was  employed  in  the  process  of  the 
London  College  to  facilitate  the  extinguishment  of  the  mercury  was  abandoned 
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,  the  first  British  Pharmncopoeia,  as,  just  in  proportion  to  the  increased  faciitty 
the  process,  it  IcsseiuMl  the  otticniey  of  the  re.siiltin^  phister ;  sulpliuret  of  nier- 
iry  \w\\\<^  wholly  inert.    Nevertheless,  tlie  I'imrinaeopceia  has  in  its  late  re- 
jion  j?one  back  to  the  old  London  formula.    Mr.  Thomas  Hlunt  has  found  it 
|mo8t  im|)ossil)le  to  divide  the  mercury  sufficiently  l)y  trituration  with  oil  and 
liu,  and  the  resulting  plaster  was  so  crumbly  that  it  could  not  bu  formed 
^to  rolls;  but,  by  8ul)stituting  a  weight  of  Venice  turpentine  equal  to  that  of 
oil  and  resin  combined,  ho  found  it  to  answer  completely.    An  olyection, 
jwever,  to  tlie  turpentine  is,  that  it  might  render  the  plaster  too  irritant  for 
?usceptil)Ie  skins.  {Phann.  Journ.  and  Trans.,  July,  18G4,  p.  50.) 

Tills  plaster  i.s  employed  to  produce  the  local  effects  of  ujcrcury  upon  vene- 
real buboes,  nodes,  and  other  chronic  tumefactions  of  the  bones  or  soft  parts, 
dependent  on  a  syphilitic  taint.  In  these  cases  it  sometimes  acts  as  a  powerful 
discutient.  It  is  frequently  al.so  applied  to  the  side  in  chronic  hepatitis  or 
splenitis.   In  peculiarly  susceptililo  persons,  it  occasionally  affects  the  gums. 

From  observations  made  in  France  by  M.  Serres  and  others,  it  appears  that 
the  mercurial  plaster  of  the  Codex  {Emplaslrum  de  Vigo  cum  Mercurio)  has 
the  power,  when  applied  over  the  eruption  of  smaIlpo.\,  before  the  end  of, the 
third  day  from  its  lirst  appearance,  to  check  its  progress,  and  prevent  suppura- 
tion and  pitting.  This  operation  of  the  plaster,  so  far  from  being  attended  with 
an  increase  of  the  general  SN'mptoms,  seems  to  relieve  them  in  proportion  to 
the  diminution  of  the  local  affection.  It  is  also  thought  that  the  course  of  the 
disease  is  favoural)ly  modified  when  the  merciu'ial  impression  is  produced  upon 
the  system.  That  the  local  effect  is  not  ascribable  to  the  mere  exclusion  of  the 
air  is  proved  by  the  fact,  that  the  u.se  of  lead  plaster  was  not  followed  by  the 
same  results.  It  is  probable  that  other  mercurial  preparations  would  answer 
the  same  purpose;  and  the  common  mercurial  ointment  has,  in  our  own  hands, 
proved  effectual  in  rendering  the  eruption  upon  the  face  to  a  considerable  ex- 
tent abortive,  in  one  bad  case  of  smallpox.  But  as  the  most  successful  results 
were  obtained  with  the  plaster  above  mentioned,  we  give  the  formula  of  the 
French  Codex  for  its  preparation.  The  weights  mentioned  are  those  of  the 
French  metrical  pound,  (rfee  table  in  the  Appendix.) 

Eniplastrum  de  Vigo  cum  Mercurio.  "  Take  of  simple  plaster  [lead  plaster] 
two  pound.-i  eight  ounces;  yellow  wax  two  ounces ;  resin  tico  ounces;  ammo- 
niac, bdellium,  olibanum,  and  myrrh,  eaah,  five  drachms  ;  saffron  threedrachms; 
mercury  twelve  ounces;  turpentine  [common  European]  two  ounces;  liquid 
storax  six  ounces;  oil  of  lavender  two  drachms.  Powder  the  gum-resins  and 
saffron,  and  rub  the  mercury  with  the  storax  and  turpentine  in  an  iron  mortar 
until  completely  extinguished.  Melt  the  plaster  with  the  wax  and  resin,  and 
add  to  the  mixture  the  powders  and  volatile  oil.  When  the  plaster  shall  have 
been  cooled,  but  while  it  is  yet  liquid,  add  the  mercurial  mixture,  and  incorpo- 
rate the  whole  thorou<;hly."  This  should  be  spread  upon  leather  or  linen  cloths, 
and  applied  so  as  effectually  to  cover  the  part  to  be  protected.  W. 

EMPLASTRUM  OPII.  U.  S.,  Br.    Plaster  of  Opium. 

"  Take  of  Extract  of  Opium  a  troyounce;  Burgundy  Pitch  three  troyounces ; 
Plaster  of  Lead  twelve  tfoyounces ;  Water  a  sufficient  quantity.  Mix  the  Ex- 
tract with  three  fluidounces  of  Water,  and  evaporate,  by  means  of  a  water- 
bath,  to  a  fiuidounce  and  a  half.  Add  this  to  the  Burgundy  Pitch  and  Plaster, 
melted  together  by  means  of  a  water-bath,  and  continue  the  heat  for  a  short 
time,  stirring  constantly,  that  the  moisture  may  be  evaporated."  U.S. 

"  Take  of  Opium,  in  fine  powder,  one  ounce ;  Resin  Plaster  nine  ounces. 
Melt  the  Resin  Plaster  by  means  of  a  water-bath;  then  add  the  Opium  by 
degrees,  and  mix  thoroughly."  Jir. 

We  decidedly  prefer  the  extract  of  opvum,  as  employed  in  the  present  U.  S. 
process,  to  the  opium  itself  of  the  liritish  formula.  It  not  only  forms  a  better 
plaster,  but,  being  soluble,  is  more  likely  to  produce  the  anodyne  effect  desired, 
by  being  brought  by  the  perspiration  to  the  liquid  state  necessary  for  its  &b- 
sorption.    The  use  of  water  in  the  former  process  is  also  an  advantage,  as  it 
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enables  the  opium  to  be  more  thoroughly  incorporated  with  the  other  ingre- 
dients; but  care  should  be  taken  that  the  moisture  be  well  evaporated. 

The  opium  plaster  is  thought  to  relieve  rheumatic  and  other  pains  in  the 
parts  to  which  it  is  applied.  "W. 

EMPLASTRUM  PICIS.  Br.  Pitch  Plaster. 

"  Take  of  Burgundy  Pitch  twenty-six  ounces;  Common  Frankincense  [Te- 
rebinthina,  U.  S.]  thirteen  ounces  ;  Resin,  Yellow  Wax,  of  each, /oi<r  ounces 
and  a  half;  Expressed  Oil  of  Nutmeg  one  ounce;  Olive  Oil,  Water,  of  each, 
two  ftuidounces.  Add  the  Oils  and  the  Water  to  the  Frankincense,  Burgundy 
Pitch,  Resin,  and  Wax,  previously  melted  together;  then,  constantly  stirring, 
evaporate  to  a  proper  consistence."  Br.  The  ounce  used  in  this  process  is  the 
avoirdupois  ounce,  and  the  fluidounce  that  of  the  Imperial  measure. 

This  is  a  rubefacient  plaster,  applicable  to  catarrhal  and  other  pectoral  affec- 
tions, chronic  inflammation  of  the  liver,  and  rheumatic  pains  in  the  joints  and 
muscles.  It  often  keeps  up  a  serous  discharge,  which  requires  that  it  should  be 
fi'equently  renewed.  The  irritation  which  it  sometimes  excites  is  so  great  as  to 
render  its  removal  necessary.  W. 

EMPLASTRUM  PICIS  BURGUE'DIC^.  U.S.  Plaster  of  Bur- 
gundy Pitch. 

"Take  of  Burgundy  Pitch  seventy-two  troyounces  ;  Yellow  Wax  six  troy- 
ounces.  Melt  them  together,  strain,  and  stir  constantly  until  they  thicken  on 
cooling."  U.  S. 

In  this  formula,  the  object  of  the  wax  is  simply  to  give  a  proper  consistence 
to  the  Burgundy  pitch,  and  to  prevent  it  from  breaking  in  cold  Aveather.     W. 

EMPLASTRUM  PICIS  CAN'ADE:JTSIS.  U.S.  Plaster  of  Canada 
Pitch.   Hemlock  Pitch  Plaster. 

"Take  of  Canada  Pitch  seventy-two  troyounces;  Yellow  AVax  six  troy- 
ounces. Melt  them  together,  strain,  and  stir  constantly  until  they  thicken  on 
cooling."  U.  S. 

The  yellow  wax,  in  this  preparation,  answers  the  same  purpose  as  in  the 
Burgundy  Pitch  Plaster,  and  is  even  more  necessary,  in  order  to  give  addi- 
tional consistence  to  the  Canada  Pitch,  which,  when  pure,  is  somewhat  too  soft, 
at  the  temperature  of  the  body,  for  convenient  application.  W. 

EMPLASTRUM  PICIS  CUM  CANTIIARIDE.  U.  S.  Emplas- 
TRUM  Calefaciens.  Br.  Plaster  of  Pitch  with  Cantharides.  Warming 
Plaster. 

"  Take  of  Burgundy  Pitch  forty-eight  troyounces ;  Cerate  of  Cantharides 
four  troyounces.  Melt,  them  together  by  means  of  a  water-bath,  and  stir  con- 
stantly until  the  mixture  thickens  on  cooling."  U.  S. 

"  Take  of  Cantharides,  in  coarse  powder.  Expressed  Oil  of  Nutmeg,  Yellow 
Wax,  Resin,  of  each,  /our  ounces  [avoirdupois];  Soap  Plaster  three  pounds 
and  a  quarter  [avoird.]  ;  Resin  Plaster  tioo  pounds  [avoii'd.j  ;  Boiling  Water 
one  pint  [Imperial  measure].  Infuse  the  Cantharides  in  the  Boiling  Water  for 
six  hours ;  squeeze  strongly  through  calico,  and  evapoi"ate  the  expressed  liquid 
by  a  water-bath  till  reduced  to  one-third.  Then  add  the  other  ingredients,  and 
melt  in  a  water-bath,  stirring  well  until  the  whole  is  thoroughly  mixed."  Br. 

This  Plaster  is  an  excellent  rubefacient,  more  active  than  Burgundy  pitch, 
yet  in  general  not  sufficiently  so  to  produce  vesication.  As  prepared  by  the 
former  U.  S.  process,  it  occasionally  blistered;  and  the  proportion  of  cantha- 
rides has,  therefore,  been  considerably  diminished  in  the  present  formula ;  but, 
while  such  a  reduction  may  render  the  plaster  insufBciently  active  in  most 
cases,  it  does  not  entirely  obviate  the  objection;  as  the  smallest  proportion  of 
flies  would  vesicate  in  certain  persons,  and  even  the  Burgundy  pitch  alone 
sometimes  produces  the  same  effect.  In  whatever  mode,  therefore,  this  plaster 
may  be  prepared,  it  cannot  always  answer  the  expectations  which  may  be  en- 
tertained J  and  the  only  plan,  when  the  skin  of  any  individual  has  been  found 
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to  1)0  very  suscoptible,  ia  to  aeconiiiiodnte  the  i)roi)orti()ns  to  the  particular 
eircurnstaiK't's  of  the  cane.  MucIj,  however,  may  •>e  jlee(jin|>Jii5hed  Ijy  eare  in 
the  preparation  of  the  piaster,  towards  ohviatiiij^  itn  tendency  to  hiihler.  If  the 
flies  of  tlie  Ci-vatum  Cantliin'idiH  \m\v.  Ik-cm  coarstily  pulverized,  tlie  larger  par- 
ticles, coming'-  in  contact  with  tin*  skin,  will  exert  upon  the  particular  part  to 
which  they  may  he  applied  their  full  vesicat(»ry  elleci,  while,  if  reduced  to  a  very 
fine  powder,  tlmy  would  he  more  thorouj^hly  enveloped  in  the  other  ingredients, 
and  thus  have  their  strength  much  diluted.  Hence  the  cerate,  when  used  as  an 
ingreilient  of  the  warming  plaster,  should  contain  the  cantharides  as  minutely 
divided  as  possible  ;  and,  if  that  usually  kept  is  not  in  the  proper  state,  a  portion 
should  be  prepared  for  this  particular  purpose.  A  good  plan,  we  i)rcsume,  would 
be  to  keep  the  cerate  used  in  this  pre})aration,  for  a  considerable  time,  at  the  tern- 

rature  of  212**,  and  then  strain  it  so  as  to  separate  the  flies.  (See  C'eralum 

antharidis.)  The  mode  frequently  pursued  of  preparing  the  warming  plaster 
iv  simply  si)rinkling  a  very  small  proportion  of  j)owd«'red  flics  upon  the  surface 
of  IJurgundy  pitch  is  altogether  olyectionable.  The  U.  S.  process  is  that  of  the 
old  Dublin  JMiarmacopoeia.  We  strongly  approve  of  that  portion  of  the  liritish 
])rocess  which  uses  an  inspissated  infusion  of  the  flies,  as  an  equable  distribution 
of  these  is  thus  ensured. 

It  has  been  objected  to  the  U.  S.  plaster  that  it  is  apt  to  be  too  soft  in  hot 
weather.  Mr.  G.  C.  Clo.se,  ascribing  this  inconvenience  to  the  proportion  of 
lanl  in  the  cerate  employed,  proposes  to  obviate  it  by  substituting  Burgundy 
pitch  plaster  for  IJurgundy  pitch,  and  powdered  cantharides  for  the  cerate,  and 
offers  a  formula  in  compliance  with  this  suggestion.  (See  Am.  Journ.  of  Fharm., 
Jan.  18G7,p.  20;  from  Proceed,  of  Am.  Pharm.  AKHociation,  1866.) 

The  warming  plaster  is  employed  in  chronic  rheumatism,  and  various  chronic 
internal  diseases  attended  with  inflammation  or  an  inflammatory  tendency;  such 
as  catarrh,  asthma,  pertussis,  phthisis,  hepatitis,  and  the  sequelae  of  pleurisy  and 
j)ueumonia.  W. 

EMPLASTRUM  PLUMBI.  U.S., Br.  Emplastrum  Lithargyri. 
Br.  1864.    Plaster  of  Lead.    Litharge  Plaster. 

"  Take  of  Oxide  of  Lead  [Litharge]  in  fine  powder,  tliiriy  troyoxmces;  Olive 
Oil  fifly-aix  troyounces  ;  Water  a  suj/icient  quantify.  Sift  the  Oxide  of  Lead 
into  the  Oil,  contained  in  a  suitable  vessel,  of  a  capacity  equal  to  twice  the  bulk 
of  the  ingredients.  Then  add  half  a  pint  of  boiling  Water,  and  boil  the  whole 
together  until  a  plaster  is  formed  ;  adding  from  time  to  time,  during  the  process, 
a  little  boiling  Water,  as  that  first  added  is  consumed."  U.  S. 

"  Take  of  Oxide  of  Lead,  in  fine  powdev,  four  pounds  ;  Olive  Oil  one  gallon  ; 
Water  tliree  pints  and  a  half  Boil  all  the  ingredients  together  gentl}'  by  the 
heat  of  a  steam-bath,  and  keep  them  simmering  for  four  or  five  hours,  stirring 
constantly,  until  the  product  acquires  a  proper  consistence  for  a  plaster,  and 
adding  more  water  during  the  ))rocess  if  necessary."  Pr.  The  weights  used 
in  this  process  are  the  avoirdupois,  and  the  measures  the  Imperial. 

The  importance  of  this  plaster,  as  the  basis  of  most  of  the  others,  requires 
a  somewhat  detailed  account  of  the  princijjles  and  manner  of  its  preparation. 

It  was  formerly  thought  that  the  oil  and  oxide  of  lead  entered  into  direct 
nnion,  and  that  the  presence  of  water  was  necessary  only  to  regulate  the  tem- 
perature, and  prevent  the  materials  from  being  decomposed  bj"^  heat.  The  dis- 
covery, however,  was  afterwards  made,  that  this  liquid  was  essential  to  the 
process  ;  and  that  the  oil  and  oxide  alone,  though  maintained  at  a  temperature  of 
220°,  would  not  combine;  while  the  addition  of  water,  under  the.se  circun)- 
fitances,  would  produce  their  immediate  ujiion.  It  was  now  supjiosed  that  the 
oil  was  capable  of  combining  only  with  the  hydrated  oxide  of  lead,  and  that  the 
use  of  the  water  was  to  bring  the  oxide  into  that  state  ;  and,  in  support  of  this 
opinion,  the  fact  was  advanced  that  the  hydrated  oxide  of  lead  and  oil  would 
form  a  plaster,  when  heated  together  without  any  free  water.  But,  since  the 
general  recei)tion  of  Chevreul's  views  in  relation  to  oils,  and  their  combinations 
with  alkalies  and  other  metallic  oxides,  the  former  opinions  have  been  abandoned ; 
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and  it  is  now  admitted  that  the  preparation  of  the  lead  plaster  affords  a  genuine 
example  of  saponification,  as  explained  by  that  chemist.  A  reaction  takes  place 
between  the  oil  and  water,  resulting  in  the  development  of  a  sweetish  substance 
called  glycerin,  and  of  two  acid  bodies,  the  oleic  and  m'argaric  acids,  to  which, 
when  animal  fat  is  employed  instead  of  olive  oil,  a  third  is  added,  namely  the 
stea7'ic.  The  plaster  is  formed  by  a  union  of  these  acids  with  the  oxide,  and, 
prepared  according  to  the  directions  of  the  PharmacopcEias,  is  in  fact  an  oleo- 
margarate  of  lead.  The  glycerin  remains  dissolved  in  the  water,  or  mechan- 
ically mixed  with  the  plaster.  That  such  is  the  correct  view  of  the  nature  of 
this  compound  is  evinced  by  the  fact,  that,  if  the  oxide  of  lead  be  separated 
from  the  plaster  by  digestion  at  a  moderate  heat  in  very  dilute  nitric  acid,  the 
fatty  matter  which  remains  will  unite  with  litharge  with  the  greatest  facility, 
without  the  intervention  of  water.  According  to  a  more  recent  chemical  view, 
the  fixed  oils  are  compounds  of  the  oily  acids  mentioned  and  oxide  of  glyceryl. 
When  boiled  with  the  oxide  of  lead  and  water,  the  oily  acids  combine  with  the 
metallic  oxide  to  form  the  plaster,  and  the  oxide  of  glyceril  takes  an  equivalent 
of  water  and  becomes  glycerin.  Glyceryl  is  a  hypothetical  compound  of  car- 
bon and  hydrogen  (C^H,),  which  unites  with  five  equivalents  of  oxygen  to 
form  oxide  of  glyceryl  (C^H^O.),  also  a  hypothetical  substance,  and  additionally 
with  an  equivalent  of  water  to  form  glycerin  (0^11,0.  + HO). 

Other  oleaginous  substances  and  other  metallic  oxides  are  susceptible  of  the 
same  combination,  and  some  of  them  form  compounds  having  the  consistence 
of  a  plaster  ;  but,  according  to  M.  Henry,  of  Paris,  no  oily  matter  except  animal 
fat  can  properly  be  substituted  for  olive  oil,  and  no  metallic  oxide,  not  even 
one  of  the  other  oxides  of  lead,  for  litharge.  He  ascertained,  moreover,  that 
the  English  litharge  is  preferable  for  the  formation  of  lead  plaster  to  the  Ger- 
man. From  more  recent  experiments  of  Soubeiran,  it  appears  that  massicot  or 
even  minium  maybe  substituted  for  litharge;, and  a  plaster  of  good  consistence 
be  obtained ;  but  that  a  much  longer  time  is  required  for  completing  the  pro- 
cess than  when  the  officinal  formula  is  followed.  When  minium  is  used,  the 
necessity  for  its  partial  deoxidation  renders  a  longer  continuance  of  the  process 
necessary  than  with  massicot.  Accordingto  M.  Davallon,  Professor  in  the  School 
of  Medicine  and  Pharmacy  at  Lyons,  it  is  important  that  the  olive  oil  employed 
should  be  pure;  for  when  adulterated,  as  it  frequently  is  in  commerce,  it  yields 
an  imperfect  product.  Mr.  N.  S.  Thomas  prepared  a  good  plaster  by  substituting 
lard  for  olive  oil,  in  the  proportion  of  eight  pounds  of  lard  to  five  of  litharge  {Am. 
Joiirn.  of  Pharm.,  xix.  175) ;  and  we  are  told  that  it  is  a  common  practice,  in 
this  country,  to  make  lead  plaster  with  a  mixture  of  lard  oil  and  olive  oil. 

Lead  plaster  has  also  been  prepared  by  double  decomposition  between  soap 
and  acetate  or  subacetate  of  lead;  but  the  results  have  not  been  so  advantage- 
ous as  to  lead  to  the  general  adoption  of  this  process.  For  particular  informa- 
tion on  the  subject,  the  reader  is  referred  to  the  American  Journal  of  Phar- 
macy (ix.  127),  and  to  the  Journal  de  Pharmacie  (xxiii.  163  and  322).* 

Pi-cparation.  The  vessel  in  which  the  lead  plaster  is  prepared  should  be  of 
such  a  size  that  the  materials  will  not  occupy  more  than  two  thirds  of  its  ca- 
pacity. The  oil  should  be  first  introduced,  and  the  litharge  then  sprinkled  in 
by  means  of  a  sieve,  the  mixture  being  constantly  stirred  with  a  spatula.  The 
particles  of  the  oxide  are  thus  prevented  from  coalescing  in  small  masses,  which 
the  oil  would  not  easily  penetrate,  and  which  would  therefore  delay  the  process. 
While  the  water  exerts  an  important  chemical  agency  in  the  changes  which  oc- 

*  M.  de  Mussy,  physician  of  the  hospital  de  la  Pi^jc,  having  witnessed  inconveniences 
from  lead  phister  in  consequence  of  the  absorption  of  the  lead,  substituted  for  it  a  plaster 
with  a  basis  of  oxide  of  zinc,  which  he  has  found  to  answer  very  well  in  practice.  It  can- 
not be  made  by  direct  combination  of  the  oxide;  and  it  is  necessary  to  have  recourse  to 
the  method  of  double  decomposition.  Solutions  of  white  olive  oil  soap  and  of  sulphate  of 
zinc  being  mixed,  a  copious  precipitate  takes  place  of  oleo-margarate  of  zinc,  which,  after 
being  washed  and  dried,  may  be  combined  with  resins,  oil,  and  wax,  to  give  it  the  neces- 
sary consistence.  This  preparation,  however,  is  not  likely  to  supersede  the  officinal. 
[Journ.  de  Pharm.,  xxvii.  100.) — Note  to  the  eleventh  edition. 
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cur,  it  irt  rtl.'^o  tjspful  byprovontinfr  too  liij^h  a  tomperntiiro,  which  would  <h?conj- 

Sose  X\w  oil,  and  ciiuso  tho  reduction  of  the  oxide.  The  \vn«te  muHt,  therefore, 
e  supplied  1))'  fresh  additions  as  directed  in  the  process;  and  the  wati-r  added 
ir  this  purpose  shouhlbe  previously  heated,  as  otherwise  it  would  not  only 
ilay  the  operation,  but  by  [)roducin^  explosion  nu^:ht  endauj^er  the  operator, 
iring  the  continuance  of  the  boilinj^,  iht^  material  should  bo  constantly  stirred, 
id  the  spatula  should  be  repeatedly  passed  alonff  the  bottom  of  the  vessel,  from 
le  to  side,  so  as  to  prevent  any  of  the  oxide,  which  is  disposed  by  its  frreater 
isity  to  sink  to  the  bottom,  from  reinainin;!^  in  that  situation.  The  materials 
rell  up  considerably,  in  conse(juence  partly  of  the  vaporization  of  the  water, 
irtly  of  the  «'scape  of  carbonic  acid  j?as,  which  is  liberated  by  the  oily  acids  from 
ime  carbonate  of  lead  usually  contained  in  the  litharj^e.  The  process  should 
It  be  continued  lonj^er  than  is  sufficient  to  produce  complete  union  of  the 
jrodients,  and  this  may  bo  known  by  the  colour  and  consistence  of  the 
lass.  The  colour  of  the  litharge  f^radually  becomes  paler,  and  at  len;^th  almost 
white  wh(!n  the  plaster  is  fully  formed.  The  consistence  increases  with  the  pro- 
trress  of  the  boiling,  and  is  sufficiently  thick,  when  a  portion  of  the  i)laster,  taken 
niit  and  allowed  to  cool  upon  the  end  of  a  spatula,  or  thrown  into  cold  water, 
bi'comes  solid,  without  adhcrint^  in  this  state  to  the  fingers.  The  ])ortion  thus 
solidified  should  not  present,  when  l)roken,  any  red  pf)ints,  which  would  indicate 
the  presence  of  a  portion  of  uncombined  litharge.  When  the  plaster  is  formed, 
it  should  be  removed  from  the  fire,  and  after  a  short  time  cold  water  should  be 
poured  upon  it.  Portions  should  then  be  detached  from  the  mass,  and,  having 
been  well  kneaded  under  water,  in  order  to  separate  the  viscid  solution  of 
glycerin  contained  in  the  interior,  should  be  formed  into  cylindrical  rolls,  and 
wrapped  in  paper.  Such  at  least  has  been  the  course  of  proceeding  usually  re- 
commended, lint  M.  Davallon  maintains  that  the  presence  of  glycerin  in  the 
plaster  is  useful  by  keeping  it  in  a  plastic  state,  and  that  washing  and  knead- 
ing are  injurious,  the  former  by  removing  the  glycerin,  the  latter  by  introducing 
particles  of  air  and  moisture  into  the  mass,  which  is  thus  rendered  more  dis- 
))osed  to  rancidity.(^m.  Jbur/i.o/P/ia?'»».,  xv.  274;  from  Journ.deAJhim.  Med.) 
By  employing  steam  heat  in  the  preparation  of  this  plaster,  the  risk  of  burning 
it  is  avoided.  For  a  good  arrangement  for  this  purpose,  see  Mohr  and  Red- 
inood\'i  Pharmac]!,  edited  by  Prof.  Procter,  p.  420. 

Mr.  C.  Lewis  Diehl  has  found  it  almost  impossible,  in  following  the  IJ.  S. 
directions,  to  obtain  a  plaster  wholly  free  from  uncombined  litharge.  He  ob- 
viates the  difficulty  by  first  rubbing  the  sifted  litharge  with  about  half  its  weight 
of  oil,  then  stirring  the  mixture  with  the  remainder  of  the  oil,  in  a  tinned  copper 
kettle,  adding  the  water,  and  heating  to  212°  until  a  uniform  plaster  is  formed. 
This  occupies  from  one  to  two  days.  The  boiling  of  tlie  plaster,  which,  as  it 
requires  the  use  of  dry  heat,  is  apt  to  cause  the  product  to  be  burned,  is  not 
essential.  {Am.  Joxirn.  of  Pharm.,  Sept.  1867,  p.  385.) 

Medical  Properties  and  Uses.  This  plaster,  which  has  long  been  known  under 
the  name  of  diachylon,  is  used  as  an  application  to  excoriated  surfaces,  and  to 
slight  wounds,  which  it  serves  to  protect  from  the  action  of  the  air.  It  may  also 
be  beneficial  by  the  sedative  influence  of  the  lead  which  enters  into  its  composi- 
tion. A  case  is  on  record  in  which  lead  colic  resulted  from  its  long-continued 
application  to  a  large  ulcer  of  the  leg,  {Am.  Journ.  of  Med.  Sci.,\x\\\.  246.)  Its 
chief  use  is  in  the  preparation  of  other  plasters.  While  in  its  yet  incomplete 
state,  it  is  used  in  the  preparation  of  glycerin.* 

*  Logan^s  Plaster.  Take  of  Litharge,  Carbonate  of  Lead,  each,  apowid;  Castile  Soap 
twelve  OH nres ;  Butter  (fresh)  four  ounce.t ;  i)\i\e  Oil  iux>  otid  a /lalf  pirifs;  Elastic,  in  pow- 
der, two  drachma.  It  is  to  be  understood  tliut  the  jjound  and  ounce  are  of  the  avoirdu- 
pois weiijht.  Havins;  nii.xed  the  Soap,  Oil,  and  Butter,  add  the  Litharge,  and  boil  the 
mixture  cently,  constantly  stirrinc:,  for  an  hour  and  a  half,  or  until  it  shall  a!=sume  a 
pale-brown  colour;  then  increase  the  heat  somewhat,  and  continue  to  boil,  until  a  por- 
tion of  the  liquid,  dropped  on  a  smooth  board,  is  found  not  to  adhere  to  it  on  coolinp; 
then  remove  it  from  the  fire,  and  mix  the  mastic  with  it.  Logan's  plaster  has  long  been 
in  popular  use  in  Philadelphia,  and  is  considerably  employed  by  regular  practitioners, 
as  a  protective  and  discuticnt  application. 
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Off.  Prep.  Emplaslrum  Assafcetida,  U.  S.;  Emp.  Ferri ;  Emp.  Galbani,  Br.; 
Emp.  Galbani  Corapositum,  U.  S.;  Emp.  Hydrargyri ;  Emp.  Opii,  U.  S.;  Emp. 
Resinae  ;  Emp.  Saponis.  W. 

EMPLASTRUM  PLUMBI  lODIDI.  Br.    Iodide  of  Lead  Plaster. 

"  Take  of  Iodide  of  Lead  one  ounce  ;  Soap  Plaster,  Eesin  Plaster,  each, /owr 
ounces.  Add  the  Iodide  of  Lead,  in  fine  powder,  to  the  Plasters  previously 
melted,  and  mix  them  intimately."  Br. 

This  is  a  local  discutient  plaster,  which  may  also  be  used  with  other  means 
to  affect  the  system.  (See  Plumbi  lodidum,  Part  II.)  W. 

ExMPLASTRUM  RESIiT^.  U.S.,  Br.  Resin  Plaster.  Adhesive 
Plaster. 

"  Take  of  Resin,  in  fine  powder,  six  troyoiuices ;  Plaster  of  Lead  thirty-six 
troyounces.  To  the  Plaster,  melted  over  a  gentle  fire,  add  the  Resin,  and  mix 
them."  U.  S. 

"Take  of  Resin  four  ounces;  Lead  Plaster  two  pounds ;  Hard  Soap  two 
ounces.  To  the  Lead  Plaster,  previously  melted  wiih  a  gentle  heat,  add  the 
Resin  and  Soap,  first  liquefied,  and  stir  them  until  they  are  thoroughly  mixed." 
Br.  The  weights  here  referred  to  are  the  avoirdupois. 

This  preparation  differs  from  the  lead  plaster  in  being  more  adhesive  and 
somewhat  more  stimulating.  It  is  the  common  adhesive  plaster  of  the  shops, 
and  is  much  employed  for  retaining  the  sides  of  wounds  in  contact,  and  for 
dressing  ulcers  according  to  the  method  of  Baynton,  by  which  the  edges  are 
drawn  towards  each  other,  and  a  firm  support  is  given  to  the  granulations.  As 
prepared  by  the  Dublin  College  it  contained  soap,  which  gave  it  greater  plia- 
bility, and  rendered  it  less  liable  to  crack  in  cold  weather,  without  impairing  its 
adhesiveness  ;  and  the  process  of  that  College  has  been  adopted  in  the  British 
Pharmacopoeia.  It  is  usually  spread  upon  muslin  ;  and  the  spreading  is  best 
accomplished,  on  a  large  scale,  by  means  of  a  machine,  as  described  in  the  gene- 
ral observations  upon  plaster.s.  It  is  kept  in  the  shops  ready  spread  ;  but,  as  the 
plaster  becomes  less  adhesive  by  long  exposure  to  the  air,  the  supply  should  be 
frequently  renewed.  When  the  skin  is  very  delicate,  it  occasionally  excites  some 
irritation,  and,  under  these  circumstances,  a  plastei-  may  be  substituted  contain- 
ing a  smaller  proportion  of  resin.  That  originally  employed  by  Baynton  con- 
tained only  six  drachms  of  resin  to  the  pound  of  lead  plaster.  To  obviate  the 
same  evil,  M.  Herpin  recommends  the  addition  of  tannate  of  lead,  the  propor- 
tion of  which,  when  adhesiveness  is  required  in  the  plaster,  should  not  exceed 
one-twentieth,  but,  under  other  circumstances,  may  be  increased  to  one-twelfth. 
{Bullet,  de  Therop.,  xlviii.  155.) 

In  order  to  render  the  plaster  more  adhesive,  and  less  brittle  in  cold  weather, 
it  is  customary  with  many  apothecaries  to  employ  a  considerable  proportion  of 
Burgundy  pitch  or  turpentine  in  its  preparation ;  but  these  additions  are  object- 
ionable, as  they  greatly  increase  the  liability  of  the  plaster  to  irritate  the  skin, 
and  thus  materially  interfere  with  the  purposes  for  which  the  preparation  was 
chiefly  intended.* 

Plaster  of  Carbonate  of  Lead.  This  -was  originally  introduced  into  our  Pharmacopoeia  as  a 
substitute  for  Mahy^s  plaster, ai  one  time  much  employed  in  some  parts  of  the  United  States; 
but  was  omitted  in  the  edition  of  1840.  It  is  a  good  application  to  surfaces  inflamed  or  ex- 
coriated by  friction  ;  and  may  be  resorted  to  with  advantage  in  those  troublesome  cases  of 
cutaneous  irritation,  and  even  ulceration,  which  are  apt  to  occur  upon  the  back  and  hips 
during  long-continued  confinement  to  one  position.  "We  give  the  process  as  contained  in  the 
Pharmacopoeia  of  1830.  "  Take  of  Cai'bonate  of  Lead  apound;  Olive  Oil  twopints;  Yellow 
"Wax  four  ounces ;  Lead  plaster  a  pound  and  a  half;  Florentine  Orris,  in  powder,  nine 
ounces.  Boil  together  the  Oil  and  Carbonate  of  Lead,  adding  a  little  water,  and  con- 
stantly stirring,  till  they  are  thoroughh'  incorporated;  then  add  the  "Wax  and  Plaster, 
and,  when  these  are  melted,  sprinkle  in  the  Orris,  and  mix  the  whole  together."  By 
this  process,  a  good  plaster  may  be  prepared,  rather  too  soft  at  first,  but  soon  acquiring 
the  proper  consistence. 

*  An  adhesive  plaster,  exempt  from  oxide  of  lead,  is  prepared  by  Pettenkofer.  It  con- 
sists of  calcare^ous  soap  incorporated  with  turpentine  and  suet,  and  may  be  prepared  in 
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Off'.  Prep.  Eniplastrum  Arniow,  U.  S.;  Emplastrum  Belladonnie ;  Emplast. 
Cttlerucifus,  Jit'.:  Kinplast.  Opii,  JJr.;  Kmplast.  Plumbi  lodidi,  Jir.         \V. 

EMPLASTUUM  SAPONIS.  U.  S.,  Br,    Sofip  Fluster. 
^m     "  Taki"  of  Soap,  sliced,  four  troyounccx  ;  Plaster  of  L(;ad  thirty-ntix  troy- 
^M^unceii ;  Water  a  sufficient  quantity.  Kul)  the  Soap  with  Water  until  brought 
^Ko  a  senii-li(iuid  state  ;  theu  mix  it  with  the  Plaster  previously  melted,  aud  boil 
^Ko  th(!  proper  consistence."  U.  S. 

^■^  '•Take  of  Hard  Soap  six  ounces ;  Lead  Plaster  two  poumU  and  a  quarter  ; 
^Hj^esin  one  ounce.  To  the  Lead  Plaster,  melted  by  a  ^^entle  heat,  add  the  Soap 
^^pud  the  Resin,  first  liquefied;  then,  constantly  stirring',  evaporate  to  a  proper 
^^^onsistence."  Br.  The  avoirdupois  weights  are  used  in  this  process. 

The  present  U.  S.  formula  is  an  improvement  upon  that  of  a  former  edition 

of  the  Pharmacopoeia.  The  proportion  of  soap  in  the  old  process  was  so  large 

to  render  the  plaster  friable.  It  has  been  diminished  from  six  to  four  ounces. 

esidcs,  by  the  present  mode  of  proceeding,  it  is  more  thoroughly  incorporated 

itb  the  i)laster.  The  same  end  of  greater  plasticity  is  accomplished,  in  some 

[egree,  in  the  British  process  by  the  resin.  In  preparing  the  U.  S.  plaster,  Mr. 

Lewis  Diehl  has  found  some  difficulty  in  rubbing  the  soap  up  perfectly  and 

pidly  with  the  water,  and  has,  therefore,  adopted  the  plan  of  lirst  rubbing 

ihe  soap  with  its  weight  of  water,  then  straining  the  mixture  through  coarse 

uslin,  and  lastly  reducing  the  residue  with  a  proportionate  quantity  of  water, 

before  stirring  the  whole  into  the  melted  plaster.  {Am.  Journ.  of  P harm., 

Sept.  18(57,  p.  386.) 

Soap  plaster  is  considered  discutient,  and  is  sometimes  used  as  an  applicar 
tion  to  tumours. 

Off'.  Prep.  Ceratum  Saponis,  U.  S.;  Emplastrum  Calefaciens,  Br.;  Emplas- 
trum  Plumbi  lodidi,  Br.  W. 

ENEMATA. 

Clysters. 

These  can  scarcely  be  considered  proper  objects  for  officinal  direction  ;  but, 
having  been  introduced  into  the  former  British  Pharmacopoeias,  and  retained  in 
the  present,  the  plan  of  this  work  requires  that  they  should  be  noticed.  They 
are  substances  in  the  liquid  form,  intended  to  be  thrown  up  the  rectum,  with  the 
view  either  of  evacuating  the  bowels,  of  producing  the  peculiar  impression  of  a 
remedy  upon  thelower  portion  of  the  alimentary  canal  and  neighbouring  organs, 
or  of  acting  on  the  .system  generally  through  the  medium  of  the  surface  to  which 
they  are  applied.  They  are  usually  employed  to  assist  the  action  of  remedies 
taken  by  the  mouth,  or  to  sui)ply  their  place  when  the  stomach  rejects  them,  or 
is  insensible  to  their  impression.  Sometimes  they  are  preferably  used  when  the 
seat  of  the  disorder  is  in  the  rectum  or  its  vicinity.  As  a  general  rule,  three 
times  as  much  of  any  remedy  is  required  to  produce  a  given  impression  by 
enema,  as  when  taken  into  the  stomach;  but  this  rule  should  be  acted  on  with 
caution,  as  the  relative  susceptil)ilities  of  the  stomach  and  rectum  are  not  the 
same  in  all  individuals ;  and,  with  regard  to  all  very  active  remedies,  the  best 
plan  is  to  administer  less  than  the  stated  proportion.  Attention  should  also 
be  paid  to  the  fact,  that,  by  the  frequent  use  of  a  medicine,  the  susceptibility 
of  the  .stomach  may  be  in  some  measure  exhausted,  without  a  proportionate 
diminution  of  that  of  the  rectum. 

When  the  object  is  to  evacuate  the  bowels,  the  quantity  of  liquid  administered 
should  be  considerable ;  for  an  adult,  from  ten  fluidounces  to  a  pint ;  for  a  child 

the  following  manner.  A  solution  of  soap  is  decomposed  by  a  solution  of  chloride  of  cal- 
cium. The  prccipitute,  having  been  expressed  and  dried,  is  powdered  with  half  its  weight 
of  turpentine  dried  by  heat;  and  the  mixture  is  melted,  along  with  an  eighth  part  of  suet, 
in  boilini;  water.  The  mixture  is  boiled  until  the  mass  melts  into  a  homogeneous  fluid, 
when  it  is  worked  by  the  hand,  in  the  ordinary  manner,  in  cold  water.  Should  portions 
of  the  calcareous  soap  not  melt,  they  should  be  separated  by  straining  tlirougb  Sannel. 
{Journ.  de  Pharm.,  3e  ser.,  x.  858;  from  Repertorium far  die  Phar in.,  xiii.  40.) 
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of  eight  or  ten  years,  half  that  quantity ;  for  an  infant  within  the  year,  from  one 
to  three  fluidounces.  Much  larger  quantities  of  mild  liquids  may  sometimes  be 
given  with  safety  and  advantage  ;  as  the  bowels  will  occasionally  feel  the  stimu- 
lus of  distension,  when  insensible  to  irritating  impressions. 

AVhen  the  design  is  to  produce  the  peculiar  impression  of  the  remedy  upon 
the  neighbouriug  parts,  or  on  the  system,  it  is  usually  desirable  that  the  enema 
should  be  retained,  and  the  vehicle  should  therefore  be  bland,  and  as  small  iu 
quantity  as  is  compatible  with  convenient  administration.  A  solution  of  starch, 
flaxseed  tea,  or  other  mucilaginous  fluid  should  be  selected,  and  the  quantity 
should  seldom  exceed  two  or  three  fluidounces.  In  every  case,  the  patient  should 
be  instructed  to  resist  any  immediate  disposition  to  discharge  the  injected  fluid  ; 
and  his  efforts  to  retain  it  should  be  assisted,  if  necessary,  by  pressure  with  a 
warm  folded  towel  upon  the  fundament.  The  best  instrument  for  administering 
enemata  is  an  accurate  metallic  syringe.  W. 

ENEMA  ALOES.  Br.     Emma  of  Aloes. 

"  Tixko  of  A]oesfo7-ty  g7'ains ;  Carbonate  of  Potash  fifteen  grains  ;  Mucilage 
of  Starch  (en  fluidounces.  Mix,  and  rub  together."  Br. 

This  is  intended  as  a  formula  for  the  use  of  aloes  in  cases  of  ascarides  in  the 
rectum,  and  of  amenorrhoea  attended  with  constipation.  W. 

ENEMA  ASSAFCETIDiE.  Br.  Enema  of  Assafetida.  Enema 
FcETiDUM.  Ed.,  Dab.     Fetid  Enema. 

"  Take  of  Assafetida  thirty  grains;  Distilled  Water  four  fluidouyices.  Rub 
the  Assafetida  in  a  mortar  with  the  Water  added  gradually,  so  as  to  form  an 
emulsion."  Br. 

This  is  carminative  and  antispasmodic  as  Avell  as  laxative.  In  the  former 
Br.  Pharmacopoeia  it  was  directed  to  be  made  by  mixing  the  tincture  and  Dis- 
tilled Water ;  and,  in  commenting  on  it,  we  stated  that  we  should  prefer  a 
preparation  consisting  of  the  gum-resin  rubbed  up  with  water;  as  the  alcohol 
of  the  tincture  might  in  some  instances  prove  injurious.  In  the  present  formula 
this  plan  has  been  adopted.  The  whole  quantity  directed  maybe  administered 
at  once.  W. 

ENEMA  MAGNESIA  SULPIIATIS.  Br.  Enema  of  Sulphate  of 
Magnesia.    Enema  Catharticum.  Ed.,  Dub.    Cathartic  Clyster. 

"  Take  of  Sulphate  of  Magnesia  one  ounce  [avoirdupois]  ;  Olive  Oil  one 
fluidounce  ;  Mucilage  of  Starch  fifteen  fiaidounces.  Dissolve  the  Sulphate  of 
Magnesia  in  the  Mucilage,  add  the  Oil,  and  mix."  Br. 

The  laxative  enema,  most  commonly  employed  in  this  country,  consists  of  a 
tablespoonful  of  common  salt,  two  tablespoonfuls  of  lard  or  olive  oil,  the  same 
quantity  of  molasses,  and  a  pint  of  warm  water.  It  has  the  advantage  of  con- 
sisting of  materials  which  are  always  at  hand  in  families,  and  is  in  all  respects 
equal  to  the  officinal  preparation.  W. 

ENEMA  OPII.  Br.  Enema  of  Opium.  Enema  Opii  vel  Anodynum. 
Ed.    Anodyne  Enema. 

"Take  of  Tincture  of  Opium  half  a  fluidrachm  ;  Mucilage  of  Starch  tico 
fluidounces.  Mix."  Br. 

This  formula  is  unobjectionable.  It  must  have  happened  to  every  one  in  the 
habit  of  prescribing  opium  in  this  way,  to  have  seen  a  much  greater  effect  pro- 
duced by  a  certain  amount  of  laudanum  injected  into  the  rectum  than  by  one- 
third  of  the  quantity  swallowed.  The  fluidrachm  contains  at  least  one  hundred 
drops  of  laudanum  of  theordinary  size,  and  not  less  than  one  hundred  and  twenty 
as  they  are  often  formed.  From  twenty  to  twenty-five  drops  are  usually  con- 
sidered as  a  medium  dose  by  the  mouth;  so  that  sixty  drops,  equivalent  to 
about  thirty  minims,  are  abundantly  sufficient  by  enema.  As  the  object  is  that 
the  enema  should  remain  in  the  rectum,  the  smaller  the  quantity  of  the  vehicle 
the  better;  and  a  mucilaginous  fluid  is  preferable  to  water,  as  it  involves  the 
tincture,  and  prevents  the  irritation  of  the  alcohol  before  the  opium  begins  to 
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lake  effect.  The  onliimry  nnodyno  enetua,  employed  in  this  country,  consints 
•  if  ul)out  «i.\ty  drops  of  laudanum  and  one  or  two  (iuidouneesof  flaxneed  tea  or 
.solution  of  starch,  eonformin^  precisely  willi  the  present  iiritish  formula. 

This  is  an  admiral)lo  remedy  iu  obstinate  vomitirifj:,  straiijifury  from  blisters, 
painful  ail'ections  of  the  kidneys,  bladder,  and  uterus,  and  in  the  tenesmuH  of 
dysentery.  It  may  also  freipjently  be  employed  to  produce  the  efl'ects  of  opium 
upon  the  system,  when  circumstances  prevent  the  administratioa  uf  thatmedi- 
eine  by  the  mouth.  W. 

EN  KM  A  T  ABACI.  Br.  Enema  of  Tobacco. 

"Take  of  Leaf  Tobacco  twenty  grains;  IJoiling  Water  eight  Jluidounces. 
Infuse  in  a  covered  vessel,  for  half  an  hour,  and  strain."  Jir. 

The  whole  quantity  is  to  be  given  at  once.  The  dose  is  somewhat  less  than 
that  usually  employed  in  this  country.  (See  Infusum  Tabaci.)  W. 

ENEMA  TEREBINTHIN^E.  Br.  Enema  of  Turpentine. 
"  Take  of  Oil  of  Turpentine  one  fluidounce;  Mucilage  of  Starch  fifteen 
luidounces.   Mix."  Br. 
For  the  dose  of  this  preparation,  see  Oleum  Terebinthinse.  W. 

EXTRACTA. 

Extracts. 

Extracts,  as  the  term  is  employed  in  the  Pharmacopoeias,  are  solid  substances, 
fesulting  from  the  evaporation  of  the  solutions  of  vegetable  principles,  obtained 
jithor  by  exposing  the  vegetable  to  the  action  of  a  solvent,  or  by  expressing  its 
Juice  in  the  recent  state.  A  distinction  was  formerly  made  between  those  pre- 
?pared  from  the  infusions,  decoctions,  or  tinctures,  and  those  from  the  expressed 
juices  of  plants,  the  former  being  called  Extracta,  the  latter  Sued  Spissati;  but 
the  distinction  has  been  generally  abandoned.  There  is  no  such  essential  differ- 
ence between  these  two  sets  of  preparations  as  to  require  that  they  should  be 
separately  classed  ;  and  something  is  gained  in  the  simplicity  of  nomenclature, 
as  well  as  of  arrangement,  which  results  from  their  union.  We  shall  consider 
them  under  the  same  head,  taking  care,  however,  to  detail  distinctly  whatever 
is  peculiar  in  the  mode  of  preparing  each. 

The  composition  of  extracts  varies  with  the  nature  of  the  vegetable,  the  cha- 
racter of  the  solvent,  and  the  mode  of  preparation.  The  object  is  generally  to 
obtain  as  much  of  the  activo  principle  of  the  plant,  with  as  little  of  the  inert 
matter  as  possible ;  though  sometimes  it  may  be  desirable  to  separate  two  active 
ingredients  from  each  other,  when  their  effects  upon  the  system  are  materially 
different;  and  this  may  be  accomplished  by  employing  a  menstruum  which, 
while  it  dissolves  one,  leaves  the  other  untouched.  The  proximate  principlea 
most  commonly  present  in  extracts  are  gum,  sugar,  starch,  tannin,  extractive, 
colouring  matter,  salts,  and  the  peculiar  principles  of  plants ;  to  which,  when  a 
spirituous  solvent  is  employed,  may  usually  be  added  resinous  substances,  fatty 
matter,  and  frequently  more  or  less  essential  oil;  gum  and  starch  being  excluded 
when  the  menstruum  is  pure  alcohol.  Of  these  substances,  as  well  as  of  others 
which,  being  soluble,  are  sometimes  necessarily  present  in  extracts,  we  have 
taken  occasion  to  treat  under  various  heads  in  the  Materia  Medica.  There  is 
one,  however,  which,  from  its  supposed  almost  uniform  presence  in  this  class  of 
preparations,  and  from  the  influence  it  is  thought  to  exert  upon  their  character, 
deserves  particular  consideration  in  this  place.  We  allude  to  extractive,  or,  as 
it  is  sometimes  called,  extractive  matter. 

It  has  long  been  observed  that  in  most  vegetables  there  is  a  substance,  soluble 
both  in  water  and  alcohol,  which,  in  the  preparation  of  extracts,  undergoee  che- 
mical change  during  the  process  of  evaporation,  imparting  to  the  liquid,  even  if 
originally  limpid,  first  a  greenish,  then  a  yellowish-brown,  and  ultimately  a  deep- 
brown  colour,  and  becoming  itself  insoluble.    This  substance,  originally  called 
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saponaceous  matter  by  Scheele,  afterwards  received  the  more  expressive  name 
o^  extractive,  derived  from  its  frequent  presence  in  extracts.  Its  existence  as  a 
distinct  principle  is  denied,  or  at  least  doubted,  by  some  chemists,  who  consider 
the  phenomena  supposed  to  result  from  its  presence,  as  depending  upon  tiie  mu- 
tual reaction  of  other  principles;  and,  in  relation  to  Peruvian  bark,  it  appears 
to  have  been  proved  that  the  insoluble  matter  which  forms  during  its  decoction 
in  water  is  a  compound  of  starch  and  tannin.  A  similar  compound  must  also  be 
formed  in  other  cases  when  these  two  principles  coexist;  but  they  are  not  always 
present  in  the  same  vegetable,  nor  can  all  the  changes  which  have  been  attri- 
buted to  extractive  be  accounted  for  by  their  union,  even  when  they  are  present; 
so  that,  till  further  light  is  shed  on  the  subject,  it  is  best  to  admit  the  existence 
of  a  distinct  substance,  which,  though  not  the  same  in  all  plants,  possesses  suf- 
ficient identity  of  character  to  be  entitled,  like  sugar,  resin,  &c.,  to  a  distinctive 
name.  The  most  interesting  property  of  extractive  is  its  disposition  to  pass,  by 
the  influence  of  atmospheric  air  at  a  high  temperature,  into  an  insoluble  sub- 
stance. If  a  vegetable  infusion  or  decoction  be  evaporated  in  the  open  air  to  the 
consistence  of  an  extract,  then  diluted,  filtered,  and  again  evaporated,  and  the 
process  repeated  so  long  as  any  insoluble  matter  is  formed,  the  whole  of  the 
extractive  will  be  separated  from  the  liquid.  While  the  other  ingredients  may  re- 
main. If  chlorine  be  passed  through  an  infusion  or  decoction,  a  similar  precipi- 
tate is  formed  with  much  greater  rapidity.  The  change  is  usually  ascribed  to 
the  absorption  of  oxygen  by  the  extractive,  which  has,  therefore,  been  called,  in 
its  altered  condition,  oxidized  extractive;  but  De  Saussure  ascertained  that, 
though  oxygen  is  absorbed  during  the  process,  an  equal  measure  of  carbonic  acid 
gas  is  given  out,  and  the  oxygen  and  hydrogen  of  the  extractive  unite  to  form 
water  in  such  a  manner  as  to  leave  the  principle  richer  in  carbon  than  it  was 
originally.  The  name  of  oxidized  extractive  is,  therefore,  obviously  incorrect; 
and  Berzelius  proposed  to  substitute  for  it  that  of  apotheme,  synonymous  with 
deposit.  According  to  Berzelius,  apotheme  is  not  completely  insoluble  in  water, 
but  imparts  a  slight  colour  to  that  liquid  when  cold,  and  is  rather  more  soluble 
in  boiling  water,  which  becomes  turbid  upon  cooling.  It  is  still  more  soluble  in 
alcohol,  and  is  freely  dissolved  by  solutions  of  the  alkalies  and  alkaline  carbon- 
ates, from  which  it  is  precipitated  by  acids.  It  has  a  great  tendency,  when  pre- 
cipitated from  solutions,  to  unite  with  other  principles,  and  to  carry  them  along 
with  it;  thus  acquiring  properties  somewhat  different  according  to  the  source 
from  which  it  is  obtained.  In  this  way,  also,  even  when  the  extractive  of  a  plant 
is  itself  medicinally  inert,  its  conversion  into  apotheme  may  be  injurious  by  caus- 
ing a  precipitation  of  a  portion  of  the  active  principle  ;  and,  in  practical  phar- 
maceutic operations,  this  change  should  always,  if  possible,  be  avoided.  With 
these  preliminary  views,  we  shall  proceed  to  the  consideration  of  the  practical 
rules  necessary  to  be  observed  in  the  preparation  of  extracts.  We  shall  treat  of 
the  subject  under  the  several  heads  of,  1.  the  extraction  of  the  soluble  principles 
from  the  plant ;  2.  the  method  of  conducting  the  evaporation ;  3.  the  proper 
condition  of  extracts,  the  changes  they  are  liable  to  undergo,  and  the  best  me- 
thod of  preserving  them;  and  4.  the  general  directions  of  the  Pharmacopoeias 
in  relation  to  them. 

1.  Extraction  of  the  Soluble  Principles. 

There  are  two  distinct  modes  of  obtaining,  in  a  liquid  state,  the  principles 
which  we  wish  to  extract;  1.  by  expression  alone  ;  2.  by  the  agency  of  a  sol- 
vent, with  or  without  expression. 

1.  By  Expression.  This  method  is  applicable  to  recent  vegetables.  All  plants 
cannot  be  usefully  treated  in  this  way,  as  many  have  too  little  juice  to  afford  an 
appreciable  quantity  upon  pressure,  and  of  the  succulent  a  considerable  portion 
do  not  yield  all  their  active  principles  with  their  juice.  Succulent  fruits,  and 
various  acrid  and  narcotic  plants,  are  proper  subjects  for  this  treatment.  The 
plants  should  be  operated  upon,  if  possible,  immediately  after  collection.  Mr. 
Battley,  of  London,  recommended  that,  if  not  entirely  fresh,  they  should  be  re- 
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vived  by  the  immersion  of  the  stalks  in  water  for  twelve  or  eij^htcen  hours,  and 
those  only  uneil  which  recover  their  freshness  hy  this  mnmij^enieiit.  They  shouUl 
then  1*0  cut  into  pieces,  and  bruised  in  a  stofjc  mortar  till  brought  to  a  pulpy 
cousistence.  When  the  plant  is  not  very  siuvulent,  it  is  necessary  to  add  a  littlo 
water  durinf^t  ids  part  of  the  process,  in  order  to  dilute  the  juice.  After  sufficient 
contusion,  the  pulp  is  introduced  into  a  linen  or  canvas  baji^,  and  the  liquid  parts 
expressed.  Mr.  Hninde  states  that  li^^ht  pressure  only  should  l)e  <'niployed;  as 
the  extract  is  thus  procured  f>freener,  of  a  less  jiflutinous  or  viscid  consistence, 
.iiid,  in  his  opinion,  more  active  than  when  consideral)le  force  is  used  in  the  ex- 

Iression.  {Mnnunl  of  Pharinaoij.)  The  juice  thus  oljtained  is  opa(|ue  and  usu- 
Uy  green,  in  consequence  of  the  presence  of  green  wax  ov  chlorophyll,  and  of 
portion  of  the  undissolved  vegetable  filtre  in  minute  division.  IJy  heating  the 
lice  to  aljout  100°,  the  albumen  contained  in  it  coagulates,  and,  involving  the 
blorophyll  and  vegetable  fil)re,  forms  a  greenish  preci[)iiate.     If  the  licjuid  is 
ow  filtered,  it  becomes  limpid  and  nearly  colourless,  and  is  prepared  for  eva- 
jioration.   The  clarification,  however,  is  not  absolutely  necessary,  and  is  gene- 
i^jfuHv  neglected.  Sometimes  the  precipitate  carries  with  it  a  consideraljle  jiortion 
^^H  the  active  principle  ;   in  which  case  it  should  be  subsequently  incorporated 
^^wlth  the  juice,  when  reduced  by  evaporation  to  the  consistence  of  syrup.  Ether 
added  to  the  expressed  juices  of  plants  enables  them  to  be  kept  long  without  in- 
jurious change.  M.  Lepage,  of  Gisors,  France,  has  kept  the  juice  of  belladonna 
in  this  way  more  than  10  years,  and  found  it,  at  the  end  of  that  time,  to  yield  an 
extract,  identical  in  physical,  chemical,  and  physiological  properties  with  that 
obtained  from  the  fresh  juice.  If  this  fact  is  found  to  be  of  general  applicability, 
it  will  be  of  considerable  importance,  as  enabling  the  pharmaceutist  to  supply 
himself,  at  pleasure, with  extracts  to  bo  relied  on,  without  reference  to  the  season. 
(Journ.  (le  Pharm.,  Mai,  18(53,  p.  361.) 

2.  By  Solution.  The  active  principles  of  dried  vegetables  can  be  extracted 
only  by  means  of  a  liquid  solvent.  The  menstruum  usually  employed  is  either 
water  or  alcohol,  or  a  mixture  of  the  two.  Water,  on  account  of  its  cheapness, 
is  always  preferred,  when  circumstances  do  not  strongly  call  for  the  use  of 
alcohol.  It  has  the  advantage,  moreover,  that  it  may  be  assisted  in  its  action,  if 
necessary,  by  a  higher  degree  of  heat  than  the  latter.  Pump  water  is  often  unfit 
for  the  purpose,  in  consequence  of  the  quantity  of  its  saline  matter,  which,  in 
some  instances,  may  exert  an  unfavourable  influence  on  the  active  principle,  and 
must  always  be  left  in  the  extract.  Rain,  river,  or  distilled  water  should  be  pre- 
ferred. Alcohol  is  employed  when  the  principles  to  be  extracted  are  insoluble, 
or  but  slightly  soluble  in  water,  as  in  the  case  of  the  resins;  when  it  is  desirable 
to  avoid  in  the  extract  inert  substances,  such  as  gum  and  starch,  which  are  dis- 
solved by  water  and  not  by  alcohol;  when  the  heat  required  to  evaporate  the 
aqueous  solution  would  dissipate  or  decompose  the  active  ingredients  of  the 
plant,  as  the  volatile  oils  and  the  active  principle  of  sarsaparilla;  when  the  re- 
action of  the  water  itself  upon  the  vegetable  principles  is  injurious ;  and,  finally, 
when  the  nature  of  the  substance  to  be  exhausted  requires  so  long  a  macera- 
tion in  water  as  to  endanger  spontaneous  decomposition.  The  watery  solution 
requires  to  be  soon  evaporated,  as  this  fluid  rather  promotes  than  counteracts 
chemical  changes;  while  an  alcoholic  tincture  maybe  preserved  unaltered  for 
an  indefinite  period.  An  addition  of  alcohol  to  water  is  sufficient  to  answer 
some  of  the  purposes  for  which  the  former  is  preferable  ;  and  the  employment 
of  both  fluids  is  essential,  when  the  virtues  of  the  plant  reside  in  two  or  more 
principles,  all  of  which  are  not  soluble  in  either  of  these  menstrua.  In  this 
case  it  is  usually  better  to  submit  the  vegetable  to  the  action  of  the  two  fluids 
successively,  than  of  both  united.  Extracts  obtained  by  the  agency  of  water 
are  called  icatcrij  or  aqueous  extracts;  those  by  moans  of  alcohol,  undiluted 
or  diluted,  alcoholic  or  spirituous  extracts.  Sometimes  the  term  hydro-alco- 
holic is  applied  to  extracts  obtained  by  the  joint  agency  of  alcohol  and  water. 
The  method  of  preparing  the  solution  is  not  a  matter  of  indifference.  The 
vegetable  should  be  thoroughly  bruised,  or  reduced  to  a  coarse  powder,  so  as  lo 
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allow  the  access  of  the  solvent  to  all  its  parts,  and  yet  not  so  finely  pulverized 
as  to  prevent  a  ready  precipitation  of  the  undissolved  and  inactive  portion. 
When  water  is  employed,  it  has  been  customary  to  boil  the  medicine  for  a  con- 
siderable time,  and,  if  the  first  portion  of  liquid  does  not  completely  exhaust  it, 
to  repeat  the  operation  with  successive  portions,  till  the  whole  of  the  active  mat- 
ter is  extracted.  This  may  be  known  by  the  sensible  properties  of  the  liquid, 
and  by  its  influence  upon  reagents.  But  the  boiling  temperature  produces  the 
decomposition  of  many  vegetable  principles,  or  at  least  so  modifies  them  as  to 
render  them  inert;  and  the  extracts  prepared  by  decoction  are  usurilly  less  effi- 
cient than  those  made  with  aless  degree  of  heat.  From  numerous  experiments 
upon  extracts,  Orfila  concluded  that  their  virtues  were  less  in  proportion  to 
the  heat  employed.  It  has,  therefore,  been  recommended  to  substitute  for  de- 
coction the  process  of  maceration,  digestion,  or  hot  infusion ;  in  the  first  of 
Avhich  the  liquid  acts  without  heat,  in  the  second  is  assisted  by  a  moderately 
increased  temperature  sustained  for  a  considerable  time,  and  in  the  third  is 
poured  boiling  hot  upon  the  vegetable  matter,  and  allowed  to  stand  for  a  short 
period  in  a  covered  vessel.  When  the  active  principles  are  readily  soluble 
in  cold  water,  maceration  is  often  preferable  to  the  other  modes,  as  starch, 
which  is  inert,  is  thus  left  behind  ;  but  in  many  instances  the  preparation  would 
spoil  before  the  extraction  would  be  completed.  By  digeMion,i\\o\i^h.  the  solvent 
power  of  water  is  moderately  increased,  the  advantage  is  often  more  than  coun- 
terbalanced by  the  increased  disposition  to  spontaneous  decomposition.  Hot 
infusion,  therefore,  is  to  be  preferred  where  the  vegetable  does  not  readily 
yield  its  virtues  to  cold  water.  It  has  the  advantage,  moreover,  in  the  case  of 
alljuminous  substances,  that  the  albumen  is  coagulated,  and  thus  prevented 
from  increasing  the  bulk  of  the  extract,  without  adding  to  its  virtues.  A  con- 
venient mode  of  performing  this  process,  is  to  introduce  the  solid  material  into 
a  vessel  with  an  opening  near  the  bottom  temporarily  closed,  or  into  a  funnel 
with  its  mouth  loosely  stopped,  then  to  pour  on  the  boiling  water,  and,  having 
allowed  it  to  remain  a  sufficient  length  of  time,  to  draw  it  off  through  the 
opening.  This  operation  may  be  repeated  till  the  water  comes  away  without 
any  obvious  impregnation.  It  is  always  desirable  to  obtain  the  solution  in  the. 
first  place  as  concentrated  as  possible,  so  as  to  prevent  the  necessity  of  long- 
continued  evaporation,  which  injures  the  extract.  It  is  better,  therefore,  to  incur 
the  risk,  both  when  decoction  and  infusion  are  employed,  of  leaving  a  portion 
of  the  active  matter  behind,  than  to  obtain  a  very  weak  solution.  When  suc- 
cessive portions  of  water  are  employed,  those  which  are  least  impregnated 
should  be  brought  by  evaporation  to  the  strength  of  that  first  obtained  before 
being  mixed  with  it,  as  the  latter  thus  escapes  unnecessary  exposure  to  heat. 

Sometimes  the  filtering  of  a  turbid  infusion  or  decoction,  before  evaporation, 
causes  the  resulting  extract  to  keep  better,  by  removing  substances  which, 
besides  undergoing  decomposition  themselves,  may  act  as  a  ferment,  and  thus 
occasion  the  decomposition  of  the  active  matter  of  the  extract. 

When  alcohol  is  employed  as  a  menstruum,  the  vegetable  should  be  mace- 
rated in  it  for  one  or  two  weeks,  and  care  should  be  taken  that  the  tincture  be 
as  nearly  saturated  as  possible.  The  extraction  may  be  hastened  by  substi- 
tuting digestion  for  maceration;  as  the  moderate  heat  employed,  while  it  fa- 
cilitates the  action  of  the  alcohol,  has  in  this  case  no  effect  in  promoting  decom- 
position, and  the  influence  of  the  atmospheric  air  may  be  excluded  by  perform- 
ing the  process  in  close  vessels.  When  alcohol  and  water  are  both  used,  it  is 
best,  as  a  general  rule,  to  exhaust  the  vegetable  with  each  separately,  as  the 
two  menstrua  require  different  modes  of  treatment.  In  whichever  of  these 
modes  the  extraction  is  effected,  it  requires  the  assistance  of  occasional  agita- 
tion; and,  when  the  vegetable  matter  is  very  porous,  and  absorbs  a  large 
quantity  of  the  solvent,  expression  must  be  resorted  to. 

Acetic  acid  has  been  introduced  into  use  as  a  menstruum  in  the  preparation 
of  extracts.  It  is  supposed  to  be  a  better  solvent  of  the  active  principles  of 
certain  substances  than  either  water  or  alcohol  alone.  According  to  Girolamo 
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Ferrari,  the  nerid  narcotics,  such  as  aconite,  Ijemlock,  hyo«cyamuH,  and  Htraaio- 
nium,  yi<'l<l  niiicli  strontjer  extracts  with  diHtillcd  vinejjjar  than  with  water,  and 
still  8tron<^cr  witli  alcohol  to  which  Htroner  acetic  acid  has  been  added.  {Journ. 
de  Pharm  ,  3e  ser.,  i.  239.)  This  acid  is  u.sed  in  the  preparation  of  the  acetic  ex- 
tract of  colchicuni. 

Ether  also  is  now  used  to  a  considerable  extent  in  the  preparation  of  certain 
extracts.  Haviiifjf  tht;  property  of  dissolvinpp  volatile  oil  and  resin,  and  of<?vapo- 
ratinf^at  a  temperature  insiilficient  to  volatilize  the  oil,  it  is  admiral)ly  adapted 
for  the  preparation  of  extracts  from  those  substances,  the  virtues  of  which  reside 

10  the  two  principles  referred  to.  An  ethereal  tincture  is  first  prepared  by  the 
Irocess  of  percolation  or  displacement,  and  the  ether  is  then  either  allowed  to 
jecape  by  spontaneous  evaporation,  or  is  distilled  off  at  a  very  moderate  heat, 
the  oleoresinous  extracts  thus  obtained  are  usually  of  a  thick  Huid  or  senii-fiuid 
insistence.  For  more  precise  information  as  to  the  mode  of  preparing  them, 
ibe  reader  is  referred  to  a  paper  by  Prof.  Procter,  in  the  Am.  Journ.  of  Pharm. 
(xxi.  1 1 4).  Several  of  them  are  now  ranked  among  the  officinal  preparations,  in 
the  U.  S.  Pharmacopoeia,  under  the  title  of  Oleoreains. 

The  process  of  percolation  or  displacement  has  within  a  few  years  been  very 
dvantageotisly  applied  to  the  preparation  of  extracts,  both  witfi  water  and  spi- 
rituous menstrua.  It  has  the  following  great  advantages:  1.  that  it  enables  the 
soluble  principles  to  be  sufficiently  extracted  by  cold  water,  thereby  avoiding 
the  injury  resulting  from  heat  in  decoction  and  hot  infusion ;  2.  that  it  eCFects 
the  extraction  much  more  quickly  than  can  be  done  by  maceration,  thereby  not 
only  saving  time,  but  also  obviating  the  risk  of  spontaneous  decomposition ;  and 
3.  that  it  affordsthe  opportunity  of  obtaining  highly  concentrated  solutions,  thus 
diminishing  the  injurious  effects  of  the  subsequent  evaporation.  While  thus  ad- 
vantageous, it  is  less  liable  in  this  particular  case  than  in  others  to  the  objection 
of  yielding  imperfect  results  if  not  well  performed  ;  for,  though  an  inexpert  or 
careless  operator  may  incur  loss  by  an  incomplete  exhaustion  of  the  substance 
acted  on,  and  the  extract  may  be  deficient  in  quantity,  it  may  still  be  of  the  in- 
tended strength  and  quality,  which  is  not  the  case  with  infusions  or  tinctures 
unskilfully  prepared  upon  this  plan.  In  the  U.  S.  Pharmacopoeia,  all  the  extracts 
to  which  the  process  is  applicable  are  prepared  by  percolation,  and,  with  a  very 
few  exceptions,  without  previous  maceration  or  digestion,  which,  as  a  general 
rule,  is  useless  if  not  injurious.  In  the  British  Pharmacopoeia,  the  process  is 
applied,  as  it  were,  hesitatingly  to  a  portion  of  the  extracts,  and  withheld  in 
others  to  which  it  seems  equally  appropriate  ;  and,  as  if  there  was  an  unwilling- 
ness to  trust  this  exotic  method  entirely,  previous  maceration  for  a  greater  or  less 
length  of  time,  never  less  than  twelve,  and  moregenerally  for  twenty-four  hours, 
is  with  a  single  exception  universally  adopted,  whenever  percolation  is  employed. 
In  this  respect  British  pharmacy  is,  we  think,  behind  that  of  the  United  States. 
For  an  account  of  the  mode  of  operating  in  the  process  of  displacement,  and  of 
the  instruments  used,  the  reader  is  referred  to  pages  931  and  942. 

Repercolation.  In  consequence  of  the  existing  high  price  of  alcohol,  and  of 
the  liquids  prepared  from  it,  as  ether  and  chloroform,  it  is  important  to  adopt 
some  plan  by  which,  while  the  ends  aimed  at  are  attained,  the  consumption  of 
the  menstruum  used  in  percolation  may  be  diminished.  This  object  has  been 
accomplished,  to  a  considerable  extent,  by  Dr.  Ed.  R.  Squibb,  of  Brooklyn,  N. 
Y.,  by  a  modification  of  the  process  of  percolation  to  which  he  has  given  the 
name  at  the  head  of  the  present  paragraph.  As  defined  by  Dr.  Squibb,  reper- 
colation consists  in  the  successive  application  of  the  same  percolating  menstruum 
to  fresh  portions  of  the  substance  to  be  percolated.  The  result  is  that  the  same 
menstruum,  acting  repeatedly  on  unexhausted  portions  of  the  medicine,  be- 
comes concentrated  to  the  greatest  possible  extent;  so  that  much  of  the  men- 
struum is  saved,  while  the  amount  of  the  subsequent  evaporation  is  dimin- 
ished, which  is  itself  an  object  of  great  importance  in  the  preparation  of  ex- 
tracts. It  is  obvious  that  repercolation  is  not  applicable  to  the  preparation  of 
infusions,  decoctions,  tinctures,  &c.,  in  which  the  object  in  general  is  less  a  high 
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degree  of  concentration  than  precision  in  the  strength  of  the  preparation,  and 
consequently  in  the  dose.  It  is  to  the  extracts  that  the  process  is  peculiarly 
adapted.  One  of  its  disadvantages  is  that  the  substance  treated  is  less  completely 
exhausted  than  when  the  proceeding  is  inverted,  and  fresh  portions  uf  men- 
struum are  made  to  act  on  the  same  material  until  the  latter  is  deprived  of  all 
its  soluble  matter.  But  the  loss  in  this  way  is  trifling,  compared  with  the  gain 
where  a  high-priced  menstruum,  as  alcohol  at  the  present  time,  is  employed. 
In  deciding  when  to  adopt  it,  the  operator  will  of  course  be  influenced  by  the 
relative  value  of  the  drug  and  the  menstruum,  and  decide  in  its  favour  only 
when  the  former  is  not  so  great  as  to  overbalance  the  saving  from  the  reduced 
quantity  of  the  latter.  In  carrying  repercolation  into  effect,  in  order  to  secure 
the  most  favourable  results,  certain  methods  of  proceeding  are  advisable  in 
various  steps  of  the  process,  differing  with  the  character  of  the  substance  to 
be  acted  on ;  and  this  can  be  determined  only  by  a  careful  study,  confirmed 
by  repeated  experiment.  Dr.  Squibb  has  applied  it  especially  to  the  prepara- 
tion of  an  extract  of  cinchona  ;  and,  by  presenting  in  a  note  below  an  abstract 
of  his  plan  of  proceeding  in  this  case,  and  the  accompanying  explanations,  we 
can  more  forcibly  impress  on  the  mind  of  the  pharmaceutical  student  the 
lessons  applicable  to  the  case  than  by  abstract  rules.* 

*  Dr.  Squibb' s  Process  for  Extract  of  Cinchona  by  Repercolation.  Take  of  Cinchona,  in 
very  fine  ^pov/dicv ,  forty-eight  troyounces,  Alcohol  ten  pints,  Water  a  sufficiency.  Divide 
theCinchona  into  three  equal  parts.  Mix  one  part  thoroughly  with  two  pints  of  the 
Alcohol ;  allow  the  mixture  to  stand  in  a  covered  vessel  for  half  an  hour,  and  then  trans- 
fer it  to  a  ten-inch  glass  funnel  for  percolation ;  return  the  first  two  or  three  fluidounces 
that  pass  to  the  funnel;  and  pour  in  first  five  pints  of  the  Alcohol,  in  portions  of  a  pint 
each,  waiting  after  each  addition  till  the  liquid  has  disappeared;  and  afterwards  20  fluid- 
ounces  of  "Water.  Continue  the  percolation  till  6-5  pints  have  passed;  dividing  the  per- 
colate as  it  appears  into  portions,  the  first  of  two  pints,  and  the  remainder  of  a  pint  each, 
except  the  last,  which  is  to  be  half  a  pint. 

Mix  the  second  part  of  the  Cinchona  with  the  first  two  pints  of  the  percolate  obtained, 
and  proceed  as  with  the  first  part,  using  the  successive  portions  of  percolate  in  the  place 
of  alcohol,  until  the  last  portion  disappears.  Then  pour  into  the  funnel  a  pint  of  the  Al- 
cohol, and  when  this  has  disappeared  20  fluidounces  of  Water.  Continue  the  percolation 
till  7-5  pints  have  passed;  separating  the  percolate  into  portions  as  before. 

Mix  the  third  part  of  the  Cinchona  with  the  first  two  portions  of  the  percolate  of  the 
last  operation,  and  proceed  as  with  the  second  part,  except  that  the  remaining  two  pints 
of  the  Alcohol  are  to  be  poured  into  the  funnel  after  the  percolate  and  before  the  Water, 
and  that  the  percolation  is  to  continue  till  9-5  pints  of  percolate  are  obtained,  or  till 
water  appears  in  the  percolate. 

Kecover  the  alcohol  from  the  percolate  by  distillation  for  future  use,  and  prepare  the 
extract  in  the  form  directed. 

The  following  explanatory  observations  by  Dr.  Squibb  in  relation  to  the  foregoing  pro- 
cess are  important.  The  cinchona  for  percolation  should  be  in  the  finest  powder  possible, 
and  perfectly  dry.  The  exhaustion  is  less  economically  eflfected  with  smaller  quan- 
tities than  16  troyounces,  used  in  each  operation  of  the  process ;  and  a  10  or  10-5  inch 
funnel  is  of  a  convenient  size.  The  mixture  of  the  powder  and  alcohol,  which  should  be 
made  in  a  vessel  of  a  capacity  not  less  than  half  a  gallon,  may  be  efl'ected  by  means  of  a 
wooden  spatula,  and  should  be  free  from  lumps.  After  the  magma  has  been  put  into 
the  funnel,  from  4  to  6  ounces  of  percolate  may  drain  from  it  without  the  addition  of 
menstruum ;  but  this  is  not  desirable,  as  the  magma  becomes  impacted,  and  is  less  easily 
penetrated  by  the  menstruum.  The  first  two  or  three  fluidounces  that  pass,  being  weak 
and  sometimes  turbid,  are  returned  into  the  funnel,  and  the  menstruum  is  to  be  imme- 
diately added,  to  prevent  shrinking  and  impaction.  The  surface  of  the  mass  in  the  fun- 
nel, in  the  first  part,  should  always  be  kept  covered,  when  the  alcohol  is  added ;  and, 
when  the  percolate  is  used  in  successive  portions,  one  portion  should  be  allowed  to  sink 
into  the  magma  before  another  is  applied ;  because  these  portions  are  successively  weaker, 
and  consequently  better  adapted  to  the  more  exhausted  magma;  but  the  surface  should 
not  remain  long  uncovered  between  the  additions,  as  shrinking  might  take  place  and  the 
percolation  cease.  Should  it,  however,  have  remained  so,  as  when  unwatched  in  the 
night,  the  whole  surface  should  be  gently  pressed  down  in  order  to  close  the  cracks  ;  and 
this  may  be  done  without  removing  the  paper  from  the  surface.  The  percolate  should 
throughout  be  perfectly  transparent,  and  should  pass  at  the  average  rate  of  a  pint  in  12 
hours ;  though  more  rapid  with  the  first  portion,  and  slower  with  the  third.  The  first  part 
of  each  percolation  is  slower;  and  the  rapidity  increases  with  the  exhaustion.  To  pre- 
vent loss  of  alcohol  by  evaporation,  in  consequence  of  the  slowness  of  the  percolation,  the 
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Some  pn'fcr  tho  mode  of  expression  to  that  of  displacement.  This  also  is  ap- 
plicable botli  to  watery  and  alcoiiolic  menstrua.  Tlie  sul)slance  to  i>e  acted  upon 
is  mixed  with  tlie  nu'iistrumn,  coici  or  hot  accord in^r  to  circumstances;  and  the 
mixture  is  allowed  to  .stand  from  twelve  to  twenty-four  hours.  The  liquid  part 
is  then  filtered  oil",  and  the  remainder  submitted  to  strong  pressure,  in  a  linen 
i/i^,l)y  nH!uns  of  a  eommonscrew  press, orother  convenient  instrument.  Another 
)rtion  of  the  menstruum  may  then  be  added,  and  pressure  again  applied  ;  and, 
the  substance  is  not  sulliciently  exhausted,  the  same  operation  may  t>e  per- 
»rmed  a  third  time.    Frequently  only  a  single  expression  is  required,  and  very 
sldom  a  third.  The  quantity  of  menstruum  added  must  vary  with  the  solubility 
the  principles  to  be  extracted.  According  to  Mohr,  the  method  of  expression 
kas  the  advantages  over  that  of  displacement,  that  it  yields  solutions  of  more 
kniform  concentration,  that  it  does  not  require  the  materials  to  be  so  carefully 
"powdered,  or  otherwise  so  skilfully  managed  in  order  to  ensure  favourable  re- 
sults, and  tinally  that  it  occupies  less  time. 


2.  Mode  of  conducting  the  Evaporation. 


In  evaporating  the  solutions  obtained  in  the  modes  above  described,  attention 
should  always  be  paid  to  the  fact,  that  the  extractive  matter  is  constantly  be- 
coming insoluble  at  high  temperatures  with  the  access  of  air,  and  that  other 
chemical  changes  are  going  on,  sometimes  not  less  injurious  than  this,  while  the 
volatile  principles  are  expelled  with  the  vapour.  The  operator  should,  there- 
fore, observe  two  rules  :  1.  to  conduct  the  evaporation  at  as  low  a  temperature 
as  is  consistent  with  other  objects ;  2.  to  exclude  atmospheric  air  as  much  as 
possible,  and,  when  this  cannot  be  accomplished,  to  expose  the  liquid  the  shortest 
possible  time  to  its  action.  According  to  Berzelius,  the  injurious  influence  of 
atmospheric  air  is  much  greater  at  the  boiling  point  of  water  than  at  a  less  heat, 

point  of  the  funnel  should  pas-s  well  into  tho  flask,  and  the  funnel  should  be  kept  closely 
covered  by  India-rubber  cloth,  or  oiled  cloth  or  silk,  and  a  plate. 

Two  accidents  may  occur  here,  either  of  which  may  spoil  a  process  or  even  group  of 
processes."  If  in  emptying  the  funnel  and  preparing  for  a  new  percolation,  the  blanket 
or  cork  be  left  wet  or  even  very  damp,  the  new  percolate  will  pass  turbid  from  the  be- 
ginning, and  will  often  stop  entirely.  If,  moreover,  the  tube  of  the  funnel  fit  closely, 
as  it  should  do,  in  the  neck  of  the  receiver,  and  its  orifice  do  not  project  into  the  wider 
portion  of  the  flask  below,  the  interstice  between  the  end  of  the  funnel  and  neck  of  the 
tlask  is  liable  to  be  closed  by  the  dropping  liquid,  so  as  to  prevent  the  escape  of  air,  and 
thus  cause  the  percolate  to  pass  upward  through  the  interstice,  and  escape  over  the  top  of 
the  receiver ;  and  when  this  course  is  established,  not  a  drop  appears  to  fall  into  the  flask. 

After  the  last  pint  of  the  alcohol  has  been  added,  and  disappeared  beneath  the  surface, 
the  water  is  poured  into  the  funnel  to  displace  the  last  portion  of  the  spirituous  men- 
struum, and  is  known  to  have  sufficiently  accomplished  its  object  when  it  begins  itself 
to  appear  in  the  percolate,  as  indicated  by  the  turbidness  produced  by  it  in  the  tincture; 
and  the  process  should  be  closely  watched,  so  as  to  be  suspended  at  this  moment. 

The  percolate  is  very  bitter,  and  deeply  coloured ;  the  tint  varying  with  the  variety 
of  the  bark;  being  of  a  deep,  port- wine  colour  with  the  red,  and  nearly  as  dark  as  brown 
sherry  with  the  yellow.  If  loss  by  evaporation  be  avoided,  full  65  pints  of  alcoholic  per- 
colate may  be  obtained  from  the  7  pints  of  alcohol  first  employed ;  and  a  similar  propor- 
tion from  the  other  two  parts,  making  altogether  9-5  pints.  In  obtaining  this  proauct 
from  10  pints  of  alcohol,  about  half  a  pint  from  the  last  percolation  will  contain  some 
water,  but  not  sufficient  materially  to  interfere  with  the  result. 

The  first  part  of  the  percolate  is  very  dense,  the  last  almost  syrupy ;  and,  were  the  pro- 
cess to  be  carried  to  tho  fourth  percolation,  it  would  become  quite  syrupy,  so  as  to  in- 
terfere with  the  passage  of  the  liquid  in  any  further  repetition  of  the  process ;  and  a 
natural  limitation  of  repercolation  is  thus  afforded.  The  first  pint  of  percolate  is  usually 
obtained  in  about  10  hours;  the  first  from  the  second  percolation  in  about  16  hours;  that 
from  the  third  in  24  hours;  and  the  last  pint  of  each,  with  little  variation,  in  8  or  10  hours. 

The  alcohol  recovered  by  distillation  is  ready  for  use  with  other  portions  of  cinchona; 
and  the  loss  in  the  process  varies  from  20  to  30  per  cent.,  according  to  the  efficiency  of 
the  distillatory  apparatus,  and  the  care  and  skill  employed.  The  alcohol  used  in  percola- 
tion with  the  red  bark  retains  a  brown  tint,  that  with  the  yellow  is  nearly  or  quite  colour- 
loss.  [Proceedings  of  the  Am.  Pharm.  Association,  A.D.  1867,  p.  393;  see  also  Pharmacy 
of  the  Cinchonas,  AmJourn.  of  Pharm.,  1867,  pp.  289,  398,  and  513.)— .Vo<<!  to  the  thir- 
tetnth  edition. 
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even  allowing  for  the  longer  exposure  in  the  latter  case  ;  and,  therefore,  a  slow 
evaporation  at  a  moderate  heat  is  preferable  to  the  more  rapid  effects  of  ebulli- 
tion. Bearing  these  principles  in  mind,  we  shall  proceed  to  examine  the  different 
modes  in  practice.  First,  however,  it  is  proper  to  observe  that  decoctions  gen- 
erally let  fall  upon  cooling  a  portion  of  insoluble  matter;  and  it  is  a  question 
whether  this  should  be  rejected,  or  retained  so  as  to  form  a  part  of  the  extract. 
Though  it  is  undoubtedly  in  many  instances  inert,  as  in  that  of  the  insoluble 
tannate  of  starch  formed  during  the  decoction  of  certain  vegetable  substances, 
yet,  as  it  frequently  also  contains  a  portion  of  the  active  principle  which  a  boil- 
ing saturated  solution  necessarily  deposits  on  cooling,  and  as  it  is  difficult  to 
decide  with  certainty  when  it  is  active  and  when  otherwise,  the  safest  plan,  as  a 
general  rule,  is  to  allow  it  to  remain. 

The  method  of  evaporation  usually  resorted  to  in  the  case  of  aqueous  solu- 
tions is  rapid  boiling  over  a  fire.  The  more  quickly  the  process  is  conducted  the 
better,  provided  the  liquid  is  to  be  brought  to  the  boiling  point ;  for  the  tem- 
perature cannot  exceed  this,  and  the  length  of  exposure  is  diminished.  But,  even 
where  this  method  is  employed,  it  should  not  be  continued  till  the  completion  of 
the  evaporation  ;  for,  when  most  of  the  water  has  escaped,  the  temperature  can 
no  longer  be  kept  down  to  the  boiling  point,  and  the  extract  is  burnt.  The  cau- 
tion, therefore,  should  always  be  observed  of  removing  the  preparation  from  the 
fire  before  it  has  attained  the  consistence  of  thick  syrup,  and  completing  the 
evaporation,  either  by  means  of  a  water-bath,  or  in  shallow  vessels  at  a  moderate 
heat.  When  large  quantities  of  liquid  are  to  be  evaporated,  it  is  best  to  divide 
them  into  portions  and  evaporate  each  separately  ;  for,  as  each  portion  requires 
less  time  for  evaporation  than  the  whole,  it  will  thus  be  a  shorter  time  exposed 
to  heat.  (Mohr.)  But  the  mode  of  evaporation  by  boiling  is  always  more  or  less 
objectionable,  and  should  be  employed  only  in  cases  where  the  principles  of  the 
plant  are  so  fixed  and  unchangeable  as  to  authorize  their  extraction  by  decoction. 

Evaporation  by  means  of  the  water-bath,  from  the  commencement  of  the  pro- 
cess, is  safer  than  the  plan  just  mentioned,  as  it  obviates  all  danger  of  burning 
the  extract;  but,  as  the  heat  is  not  supplied  directly  from  the  fire,  the  volatili- 
zation of  the  water  cannot  go  on  so  rapidly,  and  the  temperature  being  nearly 
the  same,  when  the  water-bath  is  kept  boiling,  there  is  greater  risk  of  injurious 
action  from  the  air.  The  liquid  should  be  stirred  during  the  process.  The  use 
of  the  vapour-bath,  as  suggested  by  M.  Henry,  is  perhaps  preferable;  as  it  re- 
quires a  smaller  consumption  of  fuel,  and  the  heat  imparted  to  the  liquid,  while 
sufficient  to  evaporate  it,  is  less  than  212°.  We  take  the  following  description 
of  the  apparatus,  employed  at  the  Central  Pharmacy  of  Paris,  from  M.  Cheval- 
lier's  highly  useful  Manual.  It  consists  of  a  covered  boiler,  containing  water, 
the  vapour  of  which  is  conducted  through  a  pipe  into  evaporating  vessels,  com- 
municating with  each  other  by  means  of  metallic  tubes.  These  vessels  have  the 
form  of  an  ordinary  copper  basin,  over  the  top  of  which  is  soldered  a  shallow 
tin  capsule,  intended  to  contain  the  liquor  to  be  evaporated.  The  vapour  from 
the  boiler  circulates  through  these  vessels,  and  the  water  into  which  it  condenses 
is  allowed  to  escape  through  a  stop-cock  attached  to  the  bottom  of  each  vessel. 
From  the  last  one  of  the  series  a  tube  passes  into  a  vessel  of  water,  so  as  to 
afford  a  slight  pressure  against  the  escape  of  any  excess  of  vapour.  The  liquid 
to  be  evaporated  is  first  distributed  in  two  or  three  capsules,  but,  when  consider- 
ably concentrated,  is  transferred  to  a  single  one,  where  it  is  stirred  towards  the 
close  of  the  process  to  hasten  the  evaporation.  The  heat  applied  to  the  liquid, 
if  there  are  four  vessels,  is  in  that  nearest  the  boiler  about  198°  F.,  in  the  fourth 
or  most  remote,  about  185°.  An  incidental  advantage  of  this  apparatus  is,  that 
it  affords  a  large  supply  of  distilled  water. 

As  the  heat  capable  of  being  applied  by  a  boiling  water-bath  to  the  evapo- 
rating liquid  does  not  exceed  200°  F.,  while  that  by  steam  can,  by  a  moderate 
pressure,  be  increased  to  the  boiling  point  or  beyond  it,  the  evaporation  by  the 
latter  agency  may  be  much  more  rapid  than  by  the  former,  according  to  Mr. 
Redwood,  twice  as  rapid,  when  the  pressure  is  from  ten  to  twenty  pounds  to 
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ho  square  inch;  bo  that  there  is  a  temptation  to  raine  the  heat  to  a  de;,'ree  se- 
rioualy  injurious  to  the  product.  Kvaporatiori,  therefore,  by  stejiui  heat  always 
ri'(juire8  caution,  while  the  water-bath  is  much  less  liable  to  be  abused,  la  this 
respect,  the  latter  method  lias  the  advantaj^e. 

A  g'ood  plan  of  evaporation,  though  Blow,  is  to  place  the  liquid  in  a  broad, 

(hallow  vessel,  exposed  in  a  stove  or  dryinjf  room  to  a  temperature  of  about 
00",  or  a  little  hif^her,  taking?  care  that  the  air  have  free  access  in  order  to 
K'ilitate  the  evaporation.  This  mode  is  particularly  applical)le  to  those  cases 
1  which  maceration  or  infusion  is  preferred  to  decoction  for  extractinjf  the 
ctive  principles.  Herzelius  says  that  we  may  thus  usually  obtain  the  extract 
1  the  form  of  a  yellowish  transparent  mass,  while  those  prepared  in  the  ordi- 
nary way  are  almost  black,  and  arc  opaque  even  in  very  thin  layers.  Even  when 
the  liquid  is  boiled  at  first,  the  process  may  often  be  advantageously  completed 
in  this  manner.  It  has  been  proposed  to  effect  the  evaporation  at  the  common 
tt'inperalure,  by  directing  a  strong  current  of  air,  by  means  of  a  pair  of  smith's 
bellows,  over  the  surface  of  the  liquid;  and,  in  refereuce  to  substances  which 
are  injured  by  heat  and  not  by  atmospheric  air,  the  plan  will  be  found  useful. 

Plans  have  been  proposed  and  carried  into  execution  for  performing  evapo- 
ration without  the  admission  of  atmospheric  air.  The  apparatus  for  evapora^ 
tion  in  vacuo,  invented  by  Mr.  Barry,  and  deScribed  in  the  Land.  Journ.  of 
Science  and  Arts  (vol.  viii.  p.  360),  is  well  calculated  to  meet  this  object,  at  the 
same  time  that,  by  removing  the  atmospheric  pressure,  it  enables  the  water  to 
rise  in  vapour  more  rapidly,  and  at  a  comparatively  low  temperature.  The 
method  of  Barry  consists  in  distilling  the  liquid  into  a  large  receiver,  from 

k  which  the  air  has  been  expelled  by  steam,  and  in  which  the  vapour  is  con- 
densed by  cold  water  applied  to  the  surface  of  the  receiver,  so  as  to  maintain 
a  partial  vacuum.  Mr.  Redwood  has  modified  this  process  by  keeping  an  air- 
pump  in  action  during  the  evaporation,  thus  removing  not  only  the  air,  but  the 
vapour  as  fast  as  it  forms,  and  maintaining  a  more  complete  vacuum  than  can 
be  done  by  the  condensation  of  the  vapour  alone.  (Journ.  de  Pharm.,  3e  ser., 
i.  231.)  Another  method  is  to  place  the  liquid  under  an  exhausted  receiver, 
together  with  some  concentrated  sulphuric  acid  or  chloride  of  calcium,  which, 
by  its  affinity  for  water,  promotes  the  evaporation  of  the  liquid.  But,  from  the 
expense  and  trouble  of  these  modes  of  evaporation,  they  are  not  calculated  for 
general  use.  Dr.  Christison  recommends  as  probably  the  most  perfect  and  con- 
venient method,  especially  with  watery  infusions  and  decoctions,  to  evaporate 
the  fluid  in  a  vacuum  to  the  consistence  of  syrup,  and  then  to  complete  the 
process  in  shallow  vessels,  exposed  to  a  current  of  air  without  heat* 

A  convenient  plan  of  excluding  the  air,  though  it  does  not  at  the  same  time 
meet  the  object  of  reducing  the  requisite  degree  of  heat,  is  to  distil  off  the  water 
in  close  vessels.  Berzelius  says  that  this  is  the  best  mode  of  concentration  next 
to  that  in  vacuo.  Care,  however,  must  be  taken  that  the  fire  be  not  too  long  ap- 
plied, lest  the  extract  should  be  burnt.  The  process  should,  therefore,  be  com- 
pleted by  means  of  the  water-bath. 

*  M.  Grandval  has  described  an  apparatus  for  evaporation  in  vacuo,  for  the  preparation 
of  extracts,  in  the  Journ.de  Phann.  (xv.  82).  In  the  game  journal  (xxiii.  1),  MM.  Sou- 
beiran  and  Gobley  have  described  and  figured  an  apparatus,  founded  upon  that  of  M. 
Grandval,  but  modified  so  as  to  be  adapted  to  operations  on  a  small  scale,  and  to  be  within 
the  reach  of  apothecaries  who  may  desire  to  prepare  their  own  extracts.  Messrs.  Til- 
den  &  Co.,  of  New  York,  employ  a  vacuum  apparatus  analogous  to  that  used  in  refining 
sugar.  The  vacuum  is  obtained  and  continued  by  the  constant  action  of  a  powerful  steam- 
driven  pump.  Their  apparatus  includes  two  evaporating  pans;  one  large,  having  a 
capacity  of  several  hundred  gallons,  used  to  concentrate  the  solutions  for  extracts  to  a 
syrupy  consistence ;  the  other,  holding  about  fifty  gallons,  in  which  the  evaporation  is 
finished.  The  latter  is  furnished  with  an  opening  of  such  size  as  to  permit  the  operator 
to  remove  the  residual  extract.  The  temperature  during  the  evaporation  is  from  120°  to 
140°  F.,  and  is  derived  from  steam  pipes,  placed  within  the  boiler  in  the  large  evapora- 
ting pan,  and  a  steam  jacket  beneath  the  smaller  one.  Very  fine  extracts  are  prepared  in 
thi«  way.  [Note  to  the  ninth  and  tenth  editions.) 

We  are  told  that  the  vacuum  pan  is  now  much  more  used  by  pharmaceutical  chemists 
than  formerly.  {Note  to  the  thirteenth  edition.) 
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In  the  concentration  of  alcoholic  solutions,  distillation  should  always  be  per- 
formed; as  not  only  is  the  atmospheric  air  thus  excluded,  but  the  alcohol  is 
recovered,  if  not  absolutely  pure,  certainly  fit  for  the  purpose  to  which  it  wag 
originally  applied.  Here  also  the  water-bath  should  be  employed,  to  obviate 
any  possible  risk  of  injury  from  the  fire.  When  the  decoction  or  infusion,  and 
tincture  of  the  same  vegetable  have  been  made  separately,  they  should  be 
separately  evaporated  to  the  consistence  of  syrup,  and  then  mixed  together, 
while  they  are  of  such  a  consistence  as  to  incorporate  without  difficulty.  The 
object  of  this  separate  evaporation  is,  that  the  spirituous  extract  may  not  be 
exposed  to  the  degree  of  heat,  or  lengthened  action  of  the  air,  which  is  neces- 
sary in  the  ordinary  mode  of  concentrating  the  infusion  or  decoction. 

In  every  instance,  care  should  be  taken  to  prevent  any  portion  of  the  extract 
from  becoming  dry  and  hard  on  the  sides  of  the  evaporating  vessel,  as  in  this 
state  it  will  not  readily  incorporate  with  the  remaining  mass.  The  heat,  there- 
fore, should  be  applied  to  the  bottom,  and  not  to  the  sides  of  the  vessel. 

3.    Condition  and  Preservation  of  Extracts. 

Extracts  are  prepared  of  two  different  degrees  of  consistence ;  soft  so  that 
they  may  be  readily  made  into  pills,  and  hard  that  they  may  be  pulverized.  In 
astringent  extracts,  the  evaporation  should  be  carried  to  dryness.  Those  ob- 
tained from  the  expressed  juices  of  plants  are  apt  to  attract  moisture  from  the 
air,  in  consequence  of  the  deliquescent  nature  of  the  salts  existing  in  the  juice. 
They  are  thus  rendered  softer,  and  more  liable  to  become  mouldy  upon  the 
surface.  Others,  especially  such  as  contain  much  chlorophyll,  harden  by  time, 
in  consequence  of  the  escape  of  their  moisture ;  and  it  not  unfrequently  hap- 
pens that  small  crystals  of  saline  matter  are  formed  in  their  substance.  Most 
extracts,  especially  those  containing  azotized  principles,  are  capable,  when  left 
to  themselves,  of  producing  nitrates.  Mr.  John  Attfield,  of  London,  has  made 
a  chemical  examination  of  the  crystals  found  in  numerous  extracts,  and  ascer- 
tained that,  in  a  large  number,  they  consisted  of  chloride  of  potassium,  and,  in 
a  comparatively  few,  of  the  nitrate  of  potassa.*  The  air,  moreover,  exercises  an 
unfavourable  chemical  influence  over  the  softer  extracts,  which  are  enfeebled, 
and  ultimately  become  nearly  inert,  by  the  same  changes  which  they  undergo 
more  rapidly  in  the  liquid  state  at  an  elevated  temperature.  If  an  extract  be 
dissolved  in  water,  and  the  liquid  be  saturated  with  common  salt,  or  any  other 
very  soluble  salt  of  difficult  decomposition,  the  greater  part  of  it  will  be  pre- 
cipitated, in  consequence  of  the  insolubility  of  this  class  of  substances  in  saline 
solutions.  The  precipitate  may  be  again  dissolved  in  pure  water. 

Extracts,  in  order  that  they  may  keep  well,  should  be  placed  in  glazed  earthen- 
ware, glass,  or  porcelain  jars,  and  completely  protected  from  the  access  of  the 
air.  This  may  be  effected  by  covering  their  surface  with  a  layer  of  melted  wax, 
or  with  apiece  of  paper  moistened  with  strong  spirit,  then  closing  the  mouth  of 
the  vessel  with  a  cork,  spreading  wax  or  rosin  over  this,  and  covering  the  whole 
with  leather,  or  a  piece  of  bladder.  {Duncan.)  The  dry  extracts,  being  less 
liable  to  be  affected  by  atmospheric  oxygen,  do  not  require  so  much  care.  The 
application  of  alcohol  to  the  surface  has  a  tendency  to  prevent  mouldiness.  A 
method  of  protecting  extracts  from  the  action  of  the  air,  frequently  resorted  to, 
is  to  cover  them  closely  with  oiled  bladder;  but  this,  though  better  than  to  leave 
them  uncovered,  is  not  entirely  effectual.  Should  the  extract  become  too  moist, 
it  may  be  dried  by  means  of  a  water-bath ;  should  it,  on  the  contrary,  be  too 
dry,  the  proper  consistence  may  be  restored  by  softening  it  in  the  same  manner, 
and  incorporating  with  it  a  little  distilled  water.  (Chevallier.) 

Some  extracts  when  powdered  have  a  tendency  to  cohere  again.  According 
to  Geiseler,  this  may  be  obviated  by  the  addition  of  sugar  of  milk  or  powdered 

*  Thus,  chloride  of  potassium  was  detected  in  the  extracts  of  belladonna,  hemlock,  sar- 
saparilla  (compound),  colchicum  seeds,  stramonium  seeds,  and  aconite  ;  nitrate  of  potassa 
in  extracts  of  belladonna,  hyoscyamus,  and  lettuce ;  and  sulphate  of  soda  in  extract  of 
stramonium  seeds.  [Pharm.  Journ.,  March,  1862,  p.  448.) 
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iKjuoricP-root;  two  or  throe  parts  of  tho  former,  and  one  part  of  the  latter  to 
mm  of  tho  extract  beinjf  Hullicient  for  the  purpose.  (Pharm.  Cent,  lilatt,  A.  D, 
^^■650,  p.  238.)  Mohr  recomniondH  the  followinj?  phui  of  (lryi»K  and  preserving 
^^^btracts.  Take  eijual  parts  of  powdere<l  liqiioriee-root  and  of  the  extract,  rub 
^^Bcni  well  together  in  a  mortar,  put  the  resulting'  paste  into  an  earthen  vessel 
^^mth  a  liat  bottom,  place  this  in  another  of  iron,  a  little  deeper,  containing  chlo- 
^Hde  of  calcium  thoroughly  dried  by  heat  insuflicient  to  melt  it ;  then  enclose  the 
^^^hole  with  a  cover  fitted  to  tho  iron  vessel,  and  allow  them  to  stand  for  a  day 
or  more.  When  the  mixture  is  quite  dry,  powder  it,  and  add  so  much  of  the 
wdered  root  as  to  make  the  weight  double  that  of  the  original  extract.  {Ibid., 
719.) 

The  incorporation  of  a  little  glycerin  with  extracts  by  adding  it  to  the  mate- 
rials in  the  course  of  their  preparation  has  been  of  late  highly  recommended, 
and  by  some  carried  into  effect.  By  its  unchangeable  liquid  character  it  keeps 
the  extract  soft,  so  as  to  be  readily  made  into  pills,  and  exercises  also  a  favour- 
able influence  through  its  chemical  properties;  protecting  in  some  degree 
against  the  oxidation  of  certain  principles  which  render  them  insoluble,  and 
dissolving  apotheme  already  formed,  as  well  as  other  principles  that  may  not 
be  soluble  in  the  menstruum  employed,  as  resin  when  water  is  used  as  the 
solvent.  Mr.  T.  S.  Wiegand  considers  glycerin  as  the  best  excipient  for  ex- 
tracts given  in  the  form  of  liquid  mixture,  or  applied  externally  ;  equal  parts 
being  used  in  the  former  case,  and  a  double  proportion  of  glycerin  in  the  latter. 
{Am.  Journ.  of  Pharm.,  March,  1863,  p.  117  ) 

Extracts  from  recent  plants  should  be  prepared  at  the  season  when  the  plant 
is  medicinallj  most  active;  and  a  good  rule  is  to  prepare  them  once  a  year.* 

4.  General  Officinal  Directions. 

"In  preparing  the  Extracts,  unless  otherwise  directed,  evaporate  as  quickly 
as  possible,  in  a  broad,  shallow  vessel,  by  means  of  a  water-bath,  until  they  have 
acquired  the  consistence  proper  for  forming  pills;  and,  towards  the  end  of  the 
process,  stir  them  constantly  with  a  spatula.  Sprinkle  upon  the  softer  Extracts 
a  small  quantity  of  Alcohol."  U.  S. 

EXTRACTUM  ACONITL  ^r.  Extract  of  Aconite. 

"Take  of  the  fresh  Leaves  and  Flowering  Tops  of  Aconite  one  hundred  and 
twelve  pounds  [avoirdupois].  Bruise  in  a  stone  mortar,  and  press  out  the 
juice;  heat  it  gradually  to  130°,  and  separate  the  green  colouring  matter  by  a 
calico  filter.  Heat  the  strained  liquor  to  200°  to  coagulate  the  albumen,  and 
again  filter.  Evaporate  the  filtrate  by  a  water-bath  to  the  consistence  of  a  thin 
syrup;  then  add  to  it  the  green  colouring  matter  previously  separated,  and, 
stirring  the  whole  together  assiduously,  continue  the  evaporation  at  a  tempera- 
ture not  exceeding  140°,  until  the  extract  is  of  a  suitable  consistence  for  form- 
ing pills."  Br. 

The  extract  from  the  fresh  leaves  of  aconite  has  been  abandoned  in  theU.  S. 
Pharmacopceia,  probably  because  the  plant  is  not  generally  cultivated  in  this 
country.  It  will  be  perceived  that,  in  the  British  process,  not  the  leaves  only, 

*  M.  Lepage,  of  Gisors,  gives  the  following  method  of  testing  the  quality  of  the  narcotic 
extracts,  and  determining  whether  they  contain  any  of  the  alkaloids  to  which  they  owe 
their  eflSciency.  Take  a  gramme  (15-3  grs.)  of  the  extract,  dissolve  it  in  twice  its  weight  of 
distilled  water,  introduce  the  solution  into  a  test-tube,  and  add  from  25  to  30  centigrammes 
(4  or  5  grs.)  of  pov/dered  bicarbonate  of  potassa.  When  effervescence  has  ceased,  add  to 
the  mixture  5  or  6  times  its  bulk  of  pure  ether,  cork  the  tube,  and  shake  briskly  three 
times  in  2  or  3  minutes.  Then  let  the  mixture  rest ;  and,  when  the  ether  has  become  trans- 
parent, decant,  and  allow  it  to  evaporate  spontaneously.  Dissolve  the  residue  in  6  or  8 
grammes  (fsiss  to  fjij^  of  water,  acidulated  with  a  drop  or  two  of  muriatic  acid.  If  the 
extract  be  good,  the  solution  will  be  rendered  very  turbid  by  a  few  drops  of  a  solution  of 
the  double  iodide  of  mercury  and  potassium,  and  will  give  a  flocculent  precipitate  with 
solution  of  tannic  acid.  {Journ.  de  Pharm.,  Mai,  1868,  p.  362.)  This  test  is  applicable  to 
the  extracts  of  aconite,  belladonna,  hyoscyamus,  and  conium.  [Note  to  the  twelfth  edition.) 
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but  the  flowering  tops  also  are  used,  as  experience  has  shown  that  these  are  at : 
least  equally  efficient.  The  process  consists  essentially  in  the  evaporation  of  the 
expressed  juice  ;  and  the  product,  therefore,  ranks  with  inspissated  juices. 

In  relation  to  the  preparation  of  this  extract,  as  well  as  of  all  others  derived 
from  the  expressed  juices  of  narcotic  plants,  the  following  summary  of  the  plan 
pursued  by  Mr.  Battley,  an  experienced  apothecary  of  London,  may  be  of  ser- 
vice. Having  passed  the  expressed  juice  through  a  fine  hair  sieve,  he  places  it 
immediately  upon  the  fire.  Before  it  boils,  a  quantity  of  green  matter  rises  to 
the  surface,  which  in  some  plants  is  very  abundant.  This  is  removed  by  a  per- 
forated tin  dish,  and  preserved.  It  ceases  to  appear  soon  after  the  liquid  begins 
to  boil.  The  boiling  is  continued  till  rather  more  than  half  the  fluid  has  been 
evaporated,  when  the  decoction  is  poured  into  a  conical  pan  and  allowed  to  cool. 
An  abundant  dark-green  precipitate  forms,  from  which  the  supernatant  liquid  is 
poured  off;  and  this,  having  been  reduced  one-half  by  a  second  boiling,  is  again 
allowed  to  stand.  The  precipitate  which  now  falls  is  less  green  than  the  first. 
The  remaining  fluid  is  once  more  placed  over  the  fire,  and  allowed  to  boil  till  it 
assumes  the  consistence  of  syrup,  when  it  is  removed.  The  matter  at  first  col- 
lected by  skimming,  together  with  that  precipitated,  is  now  incorporated  with 
it,  and  the  whole  placed  in  a  metallic  pan,  and  by  means  of  a  water-bath  evapo- 
rated to  the  consistence  of  an  extract.  In  the  latter  part  of  the  process,  care 
is  necessary  to  prevent  the  extract  from  hardening  on  the  sides  of  the  vessel, 
as  it  thus  loses  its  fine  green  colour,  and  becomes  proportionably  feeble. 

The  superiority  of  this  plan  over  a  continuous  boiling  is,  that  the  portions  of 
active  matter  which  are  deposited  at  different  stages  of  the  process  are  subjected 
for  a  shorter  time  to  heat  than  if  allowed  to  remain  in  the  liquor,  and  are  con- 
sequently less  deteriorated.  The  matter  which  coagulates  before  the  fluid  boils 
is  chiefly  albumen,  embracing  portions  of  chlorophyll  and  of  the  undissolved 
vegetable  fibre.  It  might  probably  be  thrown  away  without  diminishing  the  vir- 
tues of  the  extract;  but  as  chlorophyll,  though  itself  inactive,  has  often  associ- 
ated with  it  a  portion  of  the  active  principle,  it  is  the  most  economical  plan  to 
incorporate  it  with  the  other  matters,  and,  besides,  its  presence  in  the  mass  is 
said  to  render  it  easier  to  be  worked  into  pills.  Mr.  Brande  states  that  one  cwt. 
of  fresh  aconite  yields  about  five  pounds  of  extract.  According  to  Geiger,  one 
pound  yields  an  ounce  and  a  half. 

In  the  new  process  of  the  British  Pharmacopoeia,  it  will  be  perceived  that  a 
discrimination  is  made  between  the  chlorophyll  and  albumen;  the  former,  which 
coagulates  at  130°,  being  at  first  separated  in  order  to  prevent  the  continuous 
action  of  heat  upon  it,  and  afterwards  added  to  the  extract;  the  latter,  coagu- 
lating at  200°,  is  separated  and  rejected.  The  rejection  of  the  albumen  is  alto- 
gether advisable,  as  it  is  not  only  inert,  but  renders  the  extract  more  liable  to 
decomposition.  The  chlorophyll  is  retained  for  the  reasons  stated  in  the  pre- 
ceding paragraph;  and  also  to  give  a  greenish  colour  to  the  extract,  which  has 
come  to  be  associated  in  general  opinion  with  its  goodness  of  quality. 

When  properly  prepared,  this  extract  has  a  greenish-brown  colour,  with  a 
disagreeable  narcotic  odour,  and  the  acrid  taste  of  the  plant.  It  maybe  given 
in  the  dose  of  one  or  two  grains,  night  and  morning,  to  be  gradually  increased 
till  the  system  is  affected.  Twenty  grains  or  more  have  been  given  in  the 
course  of  a  day.  W. 

EXTRACTUM  ACONITI  ALCOHOLICUM.  U.S.  Alcoholic 
Extract  of  Aconite. 

"  Take  of  Aconite  Leaf,  recently  dried  and  in  fine  powder,  twelve  troyounces ; 
Alcohol  a  pint ;  Diluted  Alcohol  a  sufficient  quantity.  Introduce  the  powder, 
previously  mixed  with  one-third  of  the  Alcohol,  into  a  conical  percolator,  and 
pour  upon  it  the  remainder  of  the  Alcohol.  When  the  liquid  has  all  been  ab- 
sorbed by  the  powder,  pour  on  Diluted  Alcohol  until  a  pint  of  tincture  has  been 
obtained.  Set  this  aside  in  a  warm  place,  and  allow  it  to  evaporate  spontane- 
ously until  reduced  to  three  fluidounces.  Continue  the  percolation  with  Diluted 
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Alcohol  until  two  pints  more  of  tincture  have  passed,  or  until  the  powder  Ib  ex- 
hausted ;  then  evaporate  by  means  of  a  water-bath,  at  a  temperature  not  ex- 
ctedinjf  1(10°,  to  the  consistence  of  syrup,  and  add  the  three  fluidounees  of 
i^Uucture  first  obtained.  Lastly,  contiime  the  evaporation,  at  a  temperature  not 
^^^kceedinjr  120°,  until  the  whole  is  reduced  to  the  proper  consistence."  U.S. 
^^H^Tbe  e.xhaustion  of  the  aconite  in  this  process  is  indicated  by  the  absenee  of 
^^H|  pecidiar  taste  in  the  liquid  which  passes. 

^^H^Iiy  the  former  U.  S.  process  the  alcohol  in  the  evaporation  was  recovered  by 
^^■Stillatioti  and  saved.  In  the  present,  this  is  impossible  at  the  low  temperature 
at  which  the  evaporation  is  directed,  unless  by  the  oid  of  a  vacuum  apparatus; 
but.  at  the  present  hij^h  price  of  alcohol,  it  would  be  advisable  for  every  apo- 
thecary, who  prepares  these  alcoholic  extracts,  to  be  provided  with  such  an  in- 
strument. The  attempt  to  save  the  alcoliol  by  ordinary  distillation  would  injply 
an  elevation  of  the  heat  above  that  oflicinally  ordered,  and  thus  endanger  the 
decomposition  of  the  active  principle  of  the  aconite ;  and  views  of  economy 
'  ould  never  be  allowed  to  interfere  with  the  efficiency  of  medicines. 

If  made  from  recently  dried  leaves,  which  have  not  yet  been  impaired  by 
time,  this  is  a  good  preparation  of  aconite;  and  it  is  believed  to  be  more  pow- 
erful, and  to  keep  better,  than  the  inspissated  juice.  According  to  Prof.  Schroff, 
of  Vienna,  it  has  four  times  the  strength  of  that  preparation.  The  dose  is  half 
a  grain  or  a  grain,  to  be  gradually  increased  if  necessary. 

An  alcoholic  extract  prepared  from  the  root  is  stronger,  and  may  be  given  in 
the  dose  of  one-sixth  or  one-quarter  of  a  grain  three  times  a  day,  to  be  gradu- 
ally increased  until  its  effects  are  experienced.*  W. 

EXTR ACTUM  ALOES  BARBADENSIS.  .Br.  Extract  of  Bar- 
badoes  Aloes. 

"  Take  of  Barbadoes  Aloes,  in  small  fragments,  one  pound  [avoirdupois]  ; 
Boiling  Distilled  Water  one  gallon  [Imperial  measure].  Add  the  Aloes  to  the 
Water,  and  stir  well  until  they  are  thoroughly  mixed.  Set  aside  for  twelve  hours ; 
then  pour  off  the  clear  liquor,  strain  the  remainder,  and  evaporate  the  mixed 
liquors  by  a  water-bath  or  a  current  of  warm  air  to  dryness."  iir. 

EXTRACTUM  ALOES  SOCOTRm./E.  Br.  Extract  of  Socotrine 
Aloes. 

This  is  prepared  precisely  as  the  Barbadoes  Aloes. 

The  object  of  these  processes  is  to  separate  from  Aloes  the  resinoid  matter, 
the  apotheme  of  Berzelius,  which  is  supposed  to  irritate  the  bowels,  without 
possessing  purgative  properties;  but  the  truth  appears  to  be,  that,  when  de- 
prived of  a  .'small  proportion  of  adhering  extractive,  this  matter  is  quite  inert. 
It  cannot,  therefore,  injuriously  affect  the  virtues  of  the  medicine;  and,  as  it 
exists  in  comparatively  small  proportion,  and  during  the  process  a  part  of  the 
extractive  becomes  insoluble,  the  preparation  may  be  considered  as  at  best 
unnecessary.  The  dose  of  the  purified  aloes  is  from  two  to  ten  grains. f 

Off".  Prep.  Decoctum  Aloes  Compositum,  Br.;  Extractum  Colocynthidis 
Compositum,  Br.  W. 

*  Plaster  of  Aconite.  It  is  often  desirable  to  employ  aconite  externally  in  the  form  of  a 
plaster,  and  for  this  purpose  the  alcoholic  extract  of  the  root  may  be  advantageously  re- 
sorted to.  Professor  Procter  prepares  such  a  plaster  by  the  following  process!.  3Iix  four 
ounces  of  the  coarsely  powdered  root  with  six  fluidounees  of  alcohol  (sp.  gr.  0'885),  ma- 
cerate for  24  hours,  then  submit  the  mixture  to  percolation  with  alcohol.so  as  to  obtain 
a  pint  of  tincture.  From  this  distil  ofl"  three-fourths  of  the  alcohol,  and  evaporate  the 
residue  by  a  water-bath  to  a  syrupy  consistence.  While  it  is  still  hot,  add  three  ounces 
and  a  lialf  of  adhesive  plaster,  previously  melted,  and  stir  the  mixture  constantly  till  it 
cools.  About  four  ounces  of  plaster  are  thus  obtained.  {Am.  Joum.  of  Pharm.,  xxv.  202.) 
— Note  to  the  tenth  edition. 

f  Olyeerate  of  Aloes.  Olycerole  of  Aloes.  Under  the  latter  name,  M.  Chausit  broupht  to 
the  notice  of  the  profession  a  preparation  consisting  of  an  alcoholic  extract  of  aloes  dis- 
Bolved  in  glycerin.  Mr.  Haselden  prepared  this  in  the  following  method.  Macerating  half 
an  ounce  of  aloes  in  four  fluidounees  of  alcohol  until  dissolved,  he  filtered  the  tincture 
through  bibulous  paper,  evaporated  it  to  the  consistence  of  molasses,  and,  while  it  was 
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EXTRACTUM  ANTHEMIDIS.  Br.    Extract  of  Chamomile. 

"Take  of  Chaniomile  Flowers  one  jjound  [avoirdupois]  ;  Oil  of  Chamomile 
fifteen  minims;  Distilled  Water  07ie  gallon  [Imperial  measure].  Boil  the 
Chamomile  with  the  Water  until  the  volume  is  reduced  to  one-half,  then 
strain,  press,  and  filter.  Evaporate  the  liquor  by  a  water-bath  until  the  extract 
is  of  a  suitable  consistence  for  forming  pills,  adding  the  Oil  of  Chamomile  at 
the  end  of  the  process."  Br. 

According  to  Mr.  Brande,  one  cwt.  of  dried  chamomile  flowers  affords  upon 
an  average  48  pounds  of  extract. 

This  extract  has  a  deep-brown  colour,  with  the  bitter  taste  and  aroma  of 
chamomile.  It  much  better  represents  the  chamomile  than  the  old  Edinburgh 
extract,  which,  being  obtained  by  decoction  and  inspissation,  contained  none  of 
the  volatile  oil  of  the  plant.  In  the  present  British  process,  not  only  is  care  taken 
to  avoid  boiling,  but  also  to  supply  any  possible  loss  of  oil  during  the  cautious 
evaporation,  by  the  addition  of  a  small  portion  near  the  close  of  the  process. 
The  extract  may  be  given  for  the  same  purposes  as  the  flowers,  but  is  most  used 
as  a  vehicle  for  other  tonics  in  the  pilular  form.  The  dose  is  from  ten  to  twenty 
grains.  An  extract  may  be  prepared,  having  the  peculiar  flavour  as  well  as 
bitterness  of  chamomile,  by  macerating  the  flowers  in  water,  and  evaporating 
the  infusion  in  vacuo.  W. 

EXTRACTUM  ARNICA  ALCOIIOLICUM.  U.S.  Alcoholic  Ex- 
tract of  Arnica. 

"Take  of  Arnica,  in  moderately  coarse  powder,  twenty-four  troy  ounces ; 
-Alcohol  four  pints  ;  Water  two  pints  ;  Diluted  Alcohol  a  sufficient  quantity. 
Mix  the  Alcohol  and  Water,  and  moisten  the  powder  with  a  pint  of  the  mix- 
ture ;  then  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually  pour  on  the 
remainder  of  the  mixture.  Continue  the  percolation  with  Diluted  Alcohol  until 
six  pints  of  tincture  have  passed.  Lastly,  evaporate  this,  by  means  of  a  water- 
bath,  to  the  proper  consistence."  U.  S. 

This  extract  very  well  represents  the  virtuee  of  arnica,  and  is  a  convenient 
form  for  its  administration.  According  to  Prof.  Procter,  it  amounts,  in  the  soft 
state,  to  33  per  cent,  of  the  flowers.  The  dose  is  from  five  to  ten  grains.  But 
the  chief  employment  of  the  extract  is  in  the  preparation  of  the  plaster.  (See 
Emplastrum  Arnicse.) 

Off.  Prep.  Emplastrum  Arnicse,  U.  8.  W. 

EXTRACTUM  BELLADONNA.  U.S.,  Br.  Extract  of  Belladonna. 

"  Take  of  Belladonna  Leaf,  fresh,  twelve  troyounces.  Bruise  the  Leaf  in  a 
stone  mortar,  sprinkling  on  it  a  little  water,  and  express  the  juice  ;  then,  having 
heated  this  to  the  boiliqg  point,  strain,  and  evaporate  to  the  proper  consist- 
ence." U.  S. 

The  British  Pharmacopoeia  takes  the  "  fresh  leaves  and  young  branches  of 
Belladonna,"  and  prepares  the  Extract  from  them  in  the  same  manner  precisely 
as  Extract  of  Aconite.  (See  Extractum  Aconiti.) 

The  U.  S.  Pharmacopoeia  directs  this  extract  to  be  prepared  from  the  leaves 

still  warm,  added  enough  glycerin  to  make  four  fluidounces.  Finding  that  the  aloes  was 
wholly  dissolved,  with  the  exception  of  a  little  impurity,  he  concluded  that  the  spirit 
might  very  well  be  dispensed  with,  and  the  aloes  used  directly  in  the  process.  Accord- 
ingly, he  proposes  to  substitute  the  following  method.  Mix  well  in  a  mortar  half  an  ounce 
of  Socotrine  aloes,  in  fine  powder,  and  four  fluidounces  of  glycerin ;  transfer  the  mixture 
to  a  bottle,  and  agitate  occasionally  for  several  days ;  if  the  aloes  be  not  now  dissolved, 
heat  for  fifteen  minutes  by  a  water-bath,  and  strain  through  linen  to  separate  impuri- 
ties. The  resulting  liquid  is  of  a  bright  mahogany  colour,  and  of  the  consistence  of  gly- 
cerin. The  preparation  has  been  recommended  as  an  external  remedy  in  lichen  agriua 
and  the  excoriations  of  eczema,  applied  by  meansof  acamel's-hairbrush.  (Pharm.  Journ., 
Dec.  1859,  p.  322.)  It  is  unfortunate,  we  think,  that  the  French  name  of  glycerole  has 
been  employed  to  express  solutions  in  glycerin,  as  this  termination  has  been  adopted  for 
certain  proximate  principles.  It  appears  to  us  that  the  term  glyceraie  would  be  unex- 
ceptionable; as  it  is  sufficiently  expressive,  and  no  confusion  could  result.  For  the 
mode  of  preparing  afiuid  extract  of  aloes  with  the  aid  of  glycerin,  by  Prof.  Procter,  see 
Proceed,  of  Am.  Pharm.  Assoc,  1863,  p.  240.  [Note  to  the  twelfth  edition.) 
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of  tlx*  plant,  tho  British  from  the  loaves  and  youn^  branches.  The  latter  direc- 

Ition  was  probably  basod  on  oxperiuuMits  by  Mr.  Squire,  of  London,  who  found 
that  an  extract  prepared  from  the  soft  herbaceous  parts  of  the  plant  j?enerally, 
Including  leaves,  flowers,  and  young  stalks,  not  only  has  a  better  consistence, 
||nd  is  less  apt  to  become  mouldy  by  keeping,  than  that  made  from  the  leaves 
Ixclusivoly,  but  is  more  effectual  in  the  same  quantity.  (I'harm.  Juurn.,  Dec. 
1861,  p.  300.)  There  is  little  doubt  of  the  accuracy  of  these  results,  and  it  is  to 
be  hoped  that,  in  a  future  edition  of  our  officinal  standard,  should  they  be  con- 
firmed by  further  observation,  the  same  measure  may  be  adopted.  It  is  proliable 
Rbat  these  remark.s  are  as  applicable  to  other  extracts  prepared  from  fresh  leaves 
a  to  that  of  belladonna,  at  least  in  relation  to  perennial  plants. 
From  the  experiments  of  MM.  Solon  and  Soubeiran,  it  appears  that,  in  relation 
0  this  extract,  the  insoluble  matter  separated  from  the  expres.sed  juice  by  filter- 
ing, and  that  coagulated  by  heat,  are  nearly  if  not  quite  inert ;  so  that  advantage 
results  from  clarifying  the  juice  i)y  these  means  before  evaporating  it.  So  far  as 
;be  albumen  is  concerned,  there  can  be  no  doubt  of  the  accuracy  of  this  state- 
ment; but  it  is  questionable  whether  the  same  remark  is  applicable  to  the  chlo- 
rophyll which  first  separates,  and  which  isre.served  in  the  British  process.  (See 
Exlractum  Aconiti,  page  1127.)  Mr.  Brande  states  that  one  cwt.  of  fresh  bel- 
ladonna yields  from  4  to  6  pounds  of  extract.  According  to  M.  Recluz,  nearly 
ten  parts  may  be  obtained  from  one  hundred.  The  best  extract  is  brought  chiefly 
from  England  ;  but  Mr.  Alfred  Jones  has  found  that  it  may  be  prepared  of 
equiilly  good  quality  from  the  plant  grown  in  the  United  States.  (Am.  Journ. 
of  r/iarm  ,  xxiv.  108.)  It  has  usually  a  dark-brown  colour,  a  slightly  narcotic 
not  unpleasant  odour,  a  bitterish  taste,  and  a  soft  consistence  which  it  long  re- 
tains. Asparagin  has  been  found  in  this  extract.  (Journ.  de  Pharm.,  xxi.  178.) 
Its  medical  properties  and  uses  have  been  detailed  under  the  head  of  Bella- 
donna. A  few  words  in  relation  to  its  mode  of  application  may  be  proper  here. 
For  the  dilatation  of  the  pupil,  it  is  either  mixed  with  water  to  the  consistence 
of  cream  and  rubbed  on  the  brow  and  eyelids,  or  dissolved  in  water  and  dropped 
into  the  eye.  In  rigidity  of  the  os  uteri,  it  is  applied  at  intervals  to  the  neck  of 
the  uterus,  mixed  with  simple  ointment  in  the  proportion  of  two  drachms  to  an 
ounce;  but  care  must  be  taken  not  too  powerfully  to  affect  the  system  ;  and  the 
preparation,  therefore,  should  be  used  in  a  small  quantity  at  first.  In  irritability 
of  the  bladder,  chordee,  spasm  of  the  urethra,  and  painful  constriction  of  the 
rectum,  it  may  either  be  rubbed  in  the  form  of  ointment  upon  the  perineum,  along 
the  urethra,  &c.,  or  may  be  used  in  the  form  of  enema ;  but  care  is  requisite  not 
to  introduce  it  too  freely  into  the  bowel.  It  is  sometimes  smeared  upon  the 
bougie,  mixed  with  oil,  in  the  treatment  of  stricture  of  the  urethra.  In  the  form 
of  ointment  it  has  been  beneficially  employed  in  phymosis  and  paraphymosis, 
and  in  that  of  plaster  or  ointment,  in  local  neuralgic  or  rheumatic  pains.  (See 
EmplaHtrum  Belladonnse.)  The  dose  of  the  extract  is  uncertain  on  account  of 
its  variable  strength.  The  best  plan  is  to  begin  with  one-quarter  or  one-half 
of  a  grain,  repeated  two  or  three  times  a  day,  and  gradually  to  increase  the 
dose  till  the  effects  of  the  medicine  are  experienced.  To  a  child  two  years  old 
not  more  than  one-twelfth  of  a  grain  should  be  administered  at  first. 

Off.  Prep.  Emplastrum  Belladonnse,  Br.;  Unguentum  Belladonnae.     W. 

EXTRACTUM  BELLADONNA  ALCOHOLICUM.  CT:  ,S.  Alco- 
holic Extract  of  Belladonna. 

"  Take  of  Belladonna  Leaf,  in  fine  powder,  twenty-four  troyounces  ;  Alco- 
hol four  pintH ;  Water  two  pints ;  Diluted  Alcohol  a  sufficient  quantity.  Mix 
the  Alcohol  and  Water,  and  moisten  the  powder  with  a  pint  of  the  mixture ; 
then  pack  it  firmly  in  a  conical  percolator,  and  gradually  pour  upon  it  the  re- 
mainder of  the  mixture.  Continue  the  percolation  with  Diluted  Alcohol  until 
six  pints  of  tincture  have  passed.  Lastly,  evaporate  this,  by  means  of  a  water- 
bath,  to  the  proper  consistence."  U.  S. 

This  is  a  good  preparation,  though  less  necessary  than  some  other  spirituous 
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extracts  of  the  narcotic  plants ;  as  the  inspissated  juice,  or  common  extract  of 
belladonna,  can  generally  be  procured  of  good  quality.  It  is  one  of  the  officinals 
of  the  French  Codex.  The  dose  to  begin  with  is  half  a  grain. 

Off.  Prejj.  Emplastrum  Belladonnae,  U.  S.  W. 

EXTRACTUM  CALUMB^.  Br.    Extract  of  Calimba. 

"  Take  of  Caluraba  Root,  cut  small,  one  pound  [avoirdupois]  ;  Distilled  Water 
four  pints  [Imperial  measure].  Macerate  the  Oalumba  with  two  pints  of  the 
Water  for  twelve  houi's,  strain  and  press.  Macerate  again  with  the  same  quan- 
tity of  Water,  strain  and  press  as  before.  Mix  and  filter  the  liquors,  and  eva- 
porate them  by  the  heat  of  a  water-bath  until  the  extract  is  of  a  suitable  con- 
sistence for  forming  pills."  Br. 

We  prefer  the  Br.  process  of  1864,  in  which  proof  spirit  was  employed  as  a 
menstruum.  As  proof  spirit  takes  up  all  the  active  matter  of  columbo,  leaving 
the  starch  and  albumen  behind,  the  extract  prepared  according  to  that  formula 
had,  in  a  comparatively  small  bulk,  all  the  powers  of  the  root,  except  those  of 
the  small  proportion  of  volatile  oil  which  may  be  dissipated  in  the  process.  In 
the  present  process,  though  the  starch  is  left  behind,  the  albumen  is  taken  up, 
and  adds  to  the  bulk  of  the  extract.  Besides,  the  alcoholic  preparation  has  the 
advantage  of  requiring  less  heat  in  the  evaporation,  and  consequently  of  re- 
taining more  of  the  volatile  oil  in  the  product.  Its  only  disadvantage  is  its 
greater  costliness.  The  extract  may  be  given  in  the  dose  of  from  five  to  fifteen 
grains  three  times  a  day.  W. 

EXTRACTUM  CANNABIS  PURIFICATUM.  U.  S.  Extractum 
Cannabis  Indict.  Br.  Purified  Extract  of  Hemp.  Extract  of  Indian 
Hemp. 

"Take  of  Extract  of  Hemp  two  Iroyounces ;  Alcohol  a  sufficient  quantity. 
Rub  the  Extract  with  two  fluidounces  of  Alcohol  until  they  are  thoroughly 
mixed;  and,  having  added  twelve  fluidounces  of  Alcohol,  allow  the  mixture  to 
macerate  for  twenty-four  hours.  Then  filter  the  tincture  through  paper,  passing 
sufficient  Alcohol,  through  the  filter,  to  exhaust  the  dregs  completely.  Lastly, 
by  means  of  a  water-bath,  at  a  temperature  not  exceeding  160°,  evaporate  to 
dryness."  U.  S. 

"Take  of  Indian  Hemp,  in  coarse  powder,  one  pound  [avoirdupois]  ;  Recti- 
fied 8p\r'\t,  four  pints  [Imperial  measure].  Macerate  the  Hemp  in  the  Spirit  for 
seven  days,  and  pi'ess  out  the  tincture.  Distil  off  the  greater  part  of  the  Spirit, 
and  evaporate  what  remains  by  a  water-bath  to  the  consistence  of  a  soft  ex- 
tract." Br. 

These  are  not  identical  preparations ;  the  U.  S.  purified  extract  being  made 
from  the  impure  extract  imported  from  India,  the  British  extract  from  the  dried 
plant.  It  is  probable  that  the  former  would  be  found  most  efficient. 

Prof.  Procter  has  investigated  the  subject  of  the  tests  for  the  purified  extract 
or  resin,  and  come  to  the  following  conclusions.  Its  peculiar  odour  when  mode- 
rately heated,  its  indifference  to  alkalies,  and  its  solubility  in  alcohol,  ether,  chlo- 
roform, benzole,  and  oil  of  turpentine  are  characteristic  though  not  entirely  dis- 
tinctive properties.  Thebesttest,  bethinks,  is  nitric  acid  (sp.gr.  1  38),  which  acts 
slowly  when  cold,  but  with  heat  rapidly,  evolving  red  fumes,  and  converting  the 
resin  into  an  orange-red  resinoid  substance, which, when  washed  and  dried, closely 
resembles  gamboge  in  colour.  (Proceed,  of  the  Am.  Pharm.  Assoc,  A.D.  1864.) 

For  remarks  in  relation  to  the  uses  and  doses  of  this  preparation,  see  Ex- 
tractum Cannabis,  in  Part  I.  {page  392).  It  is  no  doubt  of  more  uniform 
strength  than  the  crude  extract,  but  cannot  always  be  relied  on  as  equable  in  this 
respect,  and  therefore  should  be  prescribed  with  caution  in  relation  to  the  dose. 

Off.  Prep.  Tinctura  Cannabis,  U.  S.;  Tinctura  Cannabis  Indicae,  Br.    W. 

EXTRACTUM  CINCHONJE.  U.S.  Extract  of  Cinchona. 
"Take  of  Yellow  Cinchona,  in  fine  powder,  twelve  troyounces ;  Alcohol /owr 
pints;  Water  a  sufficient  quantity.    Introduce  the  powder,  previously  mixed 
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with  three  fluidounccs  of  Alcohol,  into  a  conical  plass  percolator,  and  gradually 
pour  upon  it  the  reuiaiuder  of  tlio  Alcoljol.  Wlicn  the  liquid  cuasei*  to  pasH,  pour 
upon  the  residue  Hullicient  Water  to  keep  its  surface  covered,  until  four  pints  of 
tincture  huvt*  passed.  Set  this  aside,  and  continue  the  percolation  until  six  pints 
of  infusion  are  obtained.  Distil  off  the  alcohol  from  the  tincture,  an<l  evaporate 
the  infusion  until  the  licjuids  respectively  are  brouj^ht  to  the  consistence  of  thin 
honey;  then  mix  them,  and  evaporate  to  the  proper  consistence."  U.  S. 
The  yellow  or  Calisaya  bark  is  selected  for  this  preparation,  as  it  can  always 
I  relied  on  as  efficient.  IJy  this  process  all  the  virtues  of  the  bark  are  extracted ; 

ke  parts  soluble  in  alcohol  being  first  taken  up,  and  afterwards  those  in  water, 

id  the  tincture  and  infusion  thus  obtained  separately.   This  proceeding  has  the 
)at  advantage  that  no  more  heat  is  necessary  to  evaporate  the  tincture  than 

l^e  alcoholic  menstruum  requires ;  while,  if  the  two  liquids  were  mixed,  it  would 
necessarily  subjected  to  a  longer  continuance  if  not  a  higher  degree  of  the 

^at;  and  the  advantage  is  the  greater  as  most  of  the  active  matter  is  extracted 
the  first  percolation  with  alcohol.    If  proper  care  be  taken  in  executing  the 

jfocess,  both  in  relation  to  the  percolation,  and  the  avoidance  of  too  high  a 
iperature,  the  extract  will  fully  represent  the  virtues  of  the  bark. 
In  relation  to  this  process,  Dr.  Squibb,  though  stating  that  it  yields  a  very 
good  extract,  considers  it  capable  of  improvement.  Three  fluidounces  of  alco- 
hol, directed  to  be  mixed  with  the  powder  previously  to  its  introduction  into 
the  percolator,  is  insufficient  to  moisten  the  cinchona  for  packing.  In  a  formula 
of  his  own  for  the  extract  he  first  mixes  sixteen  ounces  of  cinchona  with  thirty 
fluidounces  of  alcohol,  and,  having  allowed  the  mixture  to  stand  for  half  an 
hour  in  a  covered  vessel,  then  pours  it  into  the  glass  funnel,  and  proceeds  to 
percolate  with  alcohol,  as  in  the  officinal  process.  The  subsequent  percolation 
with  water  to  obtain  an  infusion  he  considers  entirely  useless,  as  very  little 
that  is  of  any  value  is  extracted  ;  the  cinchona  having  in  effect  been  exhausted 
by  the  alcohol ;  or  at  least  it  would  be  so  if  the  percolation  were  carried  some- 
what further.  Hence  in  his  formula  he  omits  the  water  except  merely  for  dis- 
placing the  alcohol,  and  uses  a  somewhat  larger  proportion  of  alcohol.  Dr. 
Squibb  thinks  that  the  extract  is  improved  by  a  little  glycerin,  and  con.se- 
quently  adds  a  proportion  equivalent  to  six  troy  drachms  to  the  extract  while 
yet  hot  after  the  evaporation,  and  rubs  them  well  together.  (Pharmacy  of  the 
Cinchonas,  p.  25.) 

The  former  extracts  of  cinchona  of  the  British  Colleges  are  all  omitted  in  the 
new  British  Pharmacopoeia,  which  directs  in  their  place  a  fluid  extract,  under 
the  wamQ  0^  Extractum  Cinchonse  Liquidum,  which  will  be  treated  of  among 
the  Fluid  Extracts. 

A  very  good  extract  of  bark  was  formerly  prepared,  in  the  shops  of  Philadel- 
phia, by  macerating  cinchona  for  a  considerable  length  of  time  in  a  large  pro- 
portion of  water,  and  slowly  evaporating  the  infusion,  by  a  very  moderate  heat, 
in  large  shallow  dishes  placed  upon  the  top  of  a  stove.  Before  the  use  of  sul- 
phate of  quinia  had  superseded  that  of  most  other  preparations  of  bark,  we  em- 
ployed this  extract  with  success  in  the  treatment  of  intermittents,  and  found  ten 
grains  of  it  equivalent  to  nearly  a  drachm  of  the  powdered  cinchona. 

The  extract  should  always  be  brought  to  the  hard  dry  state  in  which  it  may  be 
pulverized ;  as  it  is  thus  less  apt  to  be  injured  by  exposure,  and  in  the  state  of 
powder  may  be  more  uniformly  incorporated  with  other  substances.  Though 
directed  officinally  to  be  prepared  from  the  yellow  or  Calisaya  bark,  it  would 
no  doubt  be  equally  efficient  if  made  from  the  red.* 

*  Quinium.  Under  this  name  a  preparation  has  had  some  reputation  in  Europe,  made 
by  mixing  quinia  and  cinuhonia  barks  in  such  proportion  that  there  should  be  about  two 
parts  of  the  former  alitaloid  to  one  of  the  latter,  with  half  their  weight  of  slaked  lime, 
exhausting  the  mixture  with  alcohol,  and  then  distilling  and  evaporating  to  dryness. 
The  resulting  quinium  should  yield  one-third  of  its  weight  of  the  two  alkaloids.  The  dose 
is  three  grains.  The  disadvantage  of  this  as  of  all  the  amorphous  preparations  of  the  cin- 
chona alkaloids,  is  the  want  of  that  protection  against  adulteration  which  is  afforded  by 
the  crystalline  form  of  the  pure  principles.  (See  Am.  Journ.  of  Phann.,  Sept.  1858,  p. 
400.)— iVote  to  the  twelfth  edition. 


1134  Extrada.  part  ii. 

Medical  Uses.  The  extract  of  Peruvian  bark  is  at  present  much  less  employed 
than  before  the  discovery  of  quinia.  It  is  still,  however,  occasionally  prescribed 
as  a  tonic  in  combination  with  other  medicines  ;  and,  as  it  possesses,  when  pro- 
perly prepared  with  a  spirituous  menstruum,  almost  all  the  active  principles  as 
they  exist  in  the  bark  itself,  it  may  be  used  in  preference  to  the  sulphate  of 
quinia,  whenever  it  is  supposed  that  the  latter  is  incapable  of  exerting  all  the 
curative  influence  of  cinchona.  We  are  told,  however,  that,  on  account  of  the 
high  price  of  Calisaya  bark,  much  of  the  extract  as  at  present  in  the  shops  is 
prepared  from  inferior  varieties.  The  dose  is  from  ten  to  thirty  grains,  equiva- 
lent to  about  a  drachm  of  the  powdered  bark,  W. 

EXTRACTUM  COLCHICI.  Br.  Extract  of  Colchicum. 

"Take  of  Fresh  Colchicum  Corms,  deprived  of  their  coats,  seven  pounds 
[avoirdupois].  Crush  the  Corms;  press  out  the  juice;  allow  the  feculence  to 
subside,  and  heat  the  clear  liquor  to  212°;  then  strain  through  flannel,  and 
evaporate  by  a  water-bath,  at  a  temperature  not  exceeding  160°,  to  a  suitable 
consistence  for  forming  pills."  Br. 

There  scarcely  seems  to  be  occasion  for  both  this  and  the  following  extract. 
The  dose  is  one  or  two  grains. 

In  Great  Britain  a  preparation  called  preserved  juice  of  colchicum  is  given 
in  the  dose  of  five  minims  or  more.  It  is  made  by  expressing  the  fresh  bulb, 
allowing  the  juice  to  stand  for  forty-eight  hours  that  the  feculent  matter  may 
subside,  then  adding  one-quarter  of  its  bulk  of  alcohol,  allowing  it  again  to  stand 
for  a  short  period,  and  ultimately  filtering.  W. 

EXTRACTUM  COLCHICI  ACETICUM.  U.S.,  Br.  Acetic  Extract 
of  Colchicum. 

"  Take  of  Colchicum  Root,  in  moderately  fine  powder,  twelve  troyounces ; 
Acetic  Acid  four  fuidounces ;  Water  a  sufficient  quantity.  To  the  Acetic 
Acid  add  a  pint  of  Water,  and  mix  the  resulting  liquid  with  the  Colchicum 
Root.  Transfer  the  mixture  to  a  conical  glass  percolator,  and  pour  Water 
gradually  upon  it  until  the  liquid  passes  with  little  or  no  taste.  Lastly,  evapo- 
rate the  liquid,  in  a  porcelain  vessel,  to  the  proper  consistence."  U.  S. 

In  the  British  Pharmacopoeia  this  extract  is  directed  to  be  prepared  as  the 
preceding,  except  that  six  fluidounces  of  Acetic  Acid  (Br.)  are  to  be  added  to 
the  crushed  corms  before  expression,  and  that  the  strained  liquor  is  to  be  eva- 
porated to  the  consistence  of  a  soft  extract. 

As  the  fresh  colchicum  bulb  is  rarely  to  be  had  in  this  country,  the  U.  S. 
Pharmacopoeia  employs  the  dried  bulb ;  and  its  process,  if  properly  conducted, 
will  afford  a  very  efficient  extract.  Some  inconveniences  are  experienced  in 
preparing  the  extract,  according  to  the  London  process,  from  the  recent  bulb 
l)y  expression,  which  would  seem  to  render  the  U.  S.  process  under  all  circum- 
stances preferable.  (Pharm.  Journ.,  xiii.  62.) 

The  use  of  the  acetic  acid,  in  this  preparation,  is  to  render  more  soluble  the 
alkaline  principle  upon  which  the  virtues  of  meadow-saffron  are  thought  to  de- 
pend. The  acetic  extract  of  colchicum  is  highly  commended  by  Sir  C.  Scuda- 
more,  who  prefers  it  made  by  evaporating,  to  the  consistence  of  honey,  a  satu- 
rated acetic  infusion  of  the  dried  bulb.  {Lond.  Med.  Gazette,  Dec.  10,  1841.) 
The  dose  of  the  extract  is  one  or  two  grains,  to  be  repeated  two  or  three  times 
a  day,  and  increased  if  necessary.  W. 

EXTRACTUM  COLOCY^^THIDIS  ALCOHOLICUM.  U.S. 
Alcoholic  Extract  of  Colocynth. 

"  Take  of  Colocynth  forty-eight  troyounces  ;  Diluted  Alcohol  a  sufficient 
quantity.  Dry  the  Colocynth,  and,  having  removed  the  seeds,  and  reduced  it  to 
coarse  powder  by  grinding  or  bruising,  macerate  it  in  eight  pints  of  Diluted  Al- 
cohol for  four  days,  with  occasional  stirring ;  then  express  strongly,  and  strain 
through  flannel.  Pack  the  residue,  previously  broken  up  with  the  hands,  firmly 
in  a  cylindrical  percolator,  cover  it  with  the  strainer,  and  pour  Diluted  Alcohol 
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ipon  it,  until  tho  tincture  and  expresHod  liquid,  tiiken  totfetlu-r,  moasure  nixteen 
hits     Mix  tlit>  tincture  witli  the  exprcMiied  liquid,  and,  liiiving  recovered  from 
le  mixture  ten  pints  of  alcohol  hy  diHtilhition,  evaporate  the  residue  to  dryneHS 
means  «»f  a  water  hath.    Lastly,  reiluce  the  dry  nuiss  tt)  powder,  and  keep  it 
a  well-slopped  bottle.    The  Extract  ubtaiued  by  thiH  prueeH»  weighs  about 
iven  troyounces."  U.  S. 
Colocyiiih  should  be  deprived  of  its  seeds,  as  directed  by  the  U.  S.  Pharma- 
)(Bia,  before  being  submitted  to  the  action  of  the  menstruum.    Dr.  Duncan 
ind  half  a  pound  of  colocynth  to  contain  2770  grains  of  seeds,  which,  boiled 
themselves,  yielded  almost  nothing  to  water.    Dr.  Squibb  found  selected 
lita  to  yield  from  25*8  to  34  percent,  of  medullary  jiart;  and  this,  when  well 
lausted  by  diluted  alcohol,  to  yield  60-7  to  60  8  per  cent,  of  dry  extract;  while 
)m  the  whole  fruit,  including  pulp  and  seeds,  from  1569to20  6  per  cent,  was 
»tained  according  to  the  degree  of  dryness,  (Am.  Journ.  of  Pharvi.,  Jan.  1857, 
98.)    iJoiling  water  extracta  so  much  pectic  acid  and  mucilage  from  colo- 
"yijth,  that  the  decoction  or  hot  infusion  gelatinizes  on  cooling;  and  the  extract 
made  by  means  of  it  is  loaded  with  inert  n)atter,  and,  besides,  is  apt  to  become 
mouldy,  or  so  tough  and  hard  as  to  resist  trituration  and  formation  into  pills. 
Hence  the  London  College,  following  in  this  respect  the  French  Codex,  di- 
rected, in  the  last  edition  of  its  Pharmacopoeia,  maceration  with  cold  water;  but 
diluted  alcohol  has  been  found  to  bo  a  much  better  menstruum,  and  has  been 
adopted  in  the  U.  S.  process ;  while,  in  the  British  Pharmacopoeia,  the  simple 
extract  has  been  discarded  altogether.    The  chief,  if  not  exclusive  use  of  the 
alcoholic  extract  is  in  the  preparation  of  the  compound  extract. 

Off.  Prep.  Extractura  Colocynthidis  Compositum,  U.  S.  W. 

EXTRACTUM  COLOCYNTHIDIS  COMPOSITUM.  U.  S.,  Br. 

Compound  Extract  of  Colocynth. 

"  Take  of  Alcoholic  Extract  of  Colocynth,  in  fine  powder,  three  troyounces 
and  a  half;  Socotrine  Aloes,  in  fine  powder,  twelve  troyounces ;  Resin  of 
Scammony,  in  fine  powder,  three  troyounces;  Cardamom,  in  fine  powder,  a 
troyounce ;  Soap,  in  fine  powder,  three  troyounces.  Mix  the  powders  tho- 
roughly, and  keep  the  mixture  in  a  well-stopped  bottle."  U.S. 

"Take  of  Colocynth  Pulp  si.T  ounces ;  Extract  of  Socotrine  Aloes  tvjelve 
ounces;  Resin  of  Scammony  four  ounces;  Hard  Soap,  in  powder,  three 
ounces;  Cardamom  Seeds,  in  fine  powder,  one  ounce;  Proof  Sipmt  one  gal- 
Ion  [Luperial  measure].  Macerate  the  Colocynth  in  the  Spirit  for  four  days; 
press  out  the  tincture,  and  distil  off  the  Spirit;  then  add  the  Aloes,  Scammony, 
and  Soap,  and  evaporate  by  a  water-bath  until  the  extract  is  of  a  suitable  consist- 
ence for  forming  pills,  adding  the  Cardamoms  towards  the  end  of  the  process," 
Br.    The  ounce  employed  in  this  process  is  the  avoirdupois. 

The  present  F.  S.  formula  differs  from  that  of  1850,  in  taking  the  alcoholic 
extract  of  colocynth  already  prepared,  instead  of  directing  its  preparation  from 
the  colocynth,  and  in  substituting  resin  of  scammony  for  the  scammony  itself. 
The  former  provision  ensures  uniformity  of  result  so  far  as  the  colocynth  is 
concerned  ;  whereas,  by  the  old  formula,  this  was  impossible,  owing  to  the  va- 
riable quality  of  the  colocynth  employed,  unless  an  unusual  amount  of  care  was 
taken  in  its  selection.  The  second  change  contributes  to  the  same  result  of 
uniformity ;  because  the  resin  of  scammony  is  very  nearly  of  equable  strength, 
while  scammony  is  notoriously  otherwise;  and  it  has  the  additional  advantage 
of  yielding  a  stronger  extract,  as  the  resin  is  much  more  energetic  in  an  equal 
dose  than  the  crude  drug  as  ordinarily  found  in  the  market.  The  object  of  the 
soap  in  this  formula  is  to  improve  the  consistence  of  the  mass,  which,  when 
hardened  by  time,  it  renders  more  soluble  in  the  liquors  of  the  stomach.  It 
may  possibly  also  serve  the  purpose  of  qualifying  the  action  of  the  aloes.  In 
the  U,  S,  process  the  extract  is  in  the  form  of  powder,  which  is  very  convenient 
for  admixture  with  other  substances;  while,  if  given  uncombined,  it  may  be 
readily  made  into  pills  by  suitable  additions.    The  alternative  of  using  the 
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scaramony  or  its  resin,  in  the  first  British  formula,  which  appeared  to  us  very 
objectionable,  has  been  abandoned  in  the  present  edition,  and  the  resin  only 
directed.  It  has  been  objected  to  the  present  U.  S.  compound  extract,  that  it 
is  apt  to  gripe  in  consequence  of  deficiency  in  the  proportion  of  the  ai'omatic 
ingredient ;  and  the  addition  of  some  aromatic  oil,  as  oil  of  cloves,  has  been 
recommended.  The  plan  of  having  the  powders  simply  mixed  is  liable  to  the 
objection,  that  the  mixture  is  apt  not  to  be  thoroughly  effected,  so  as  to  obtain 
a  uniform  result ;  and  hence  it  is  suggested,  in  accordance  with  Dr.  Squibb's 
plan,  to  melt  together  all  the  ingi'edients  unpowdercd,  except  the  cardamom, 
and  when  the  mixture  is  thoroughly  made,  to  stir  in  the  powdered  aromatic. 
(Procter,  Am.  Journ.  of  Pharm.,  Jan.  1867,  p.  20.) 

This  extract  is  an  energetic  and  safe  cathartic,  possessing  the  activity  of  its 
three  purgative  ingredients,  with  comparatively  little  of  the  drastic  character 
of  the  colocynth  and  scammony.  It  may  be  still  further  and  advantageously 
modified  by  combination  with  rhubarb,  jalap,  calomel,  &c.,  with  one  or  more  of 
which  it  is  often  united  in  prescription.  In  such  combination  it  is  much  em- 
ployed whenever  an  active  cathartic  is  desirable,  particularly  in  the  commence- 
ment of  fevers  and  febrile  complaints,  in  congestion  of  the  liver  or  portal  sys- 
tem, and  in  obstinate  constipation.  In  small  doses  it  is  an  excellent  laxative 
in  that  state  of  habitual  costiveness,  depending  on  a  want  of  the  due  irrita- 
bility of  the  bowels,  which  often  occurs  in  old  people.  The  dose  is  from  five  to 
thirty  grains,  according  to  the  effect  to  be  produced,  and  the  susceptibility  of 
the  bowels.  A  very  eligible  combination  is  the  compound  cathartic  pill  of  the 
U.  S.  Pharmacopoeia.  We  are  informed  that  much  of  the  extract  sold  in  this 
country  is  made  with  inferior  scammony  and  aloes,  and  an  insufficient  propor- 
tion of  colocynth,  so  that  it  is  comparatively  inert.  Cheap  compound  extract 
of  colocynth  should  be  looked  on  with  suspicion,  and  the  apothecary  should 
prepare  it  for  himself.* 

Off.  Prep.  Pilulae  Catharticse  Compositae,  IT.  S.  W. 

EXTR  ACTUM  CO^ll.  U.S.,  Br.    Extract  of  Hemlock. 

"  Take  of  Hemlock,  fresh,  twelve  troyounces.  Bruise  the  Hemlock  in  a  stone 
mortar,  sprinkling  on  it  a  little  water,  and  express  the  juice,  then,  having  heated 
this  to  the  boiling  point,  filter  it,  and  evaporate  to  the  proper  consistence,  either 
in  a  vacuum  with  the  aid  of  heat,  or  in  shallow  vessels,  at  the  ordinary  tempera- 
ture, by  means  of  a  current  of  air,  directed  over  the  surface  of  the  liquid."  U.  S. 

The  directions  of  the  British  Pharmacopoeia  for  this  extract  are  precisely 
the  same  as  those  for  the  e.xtract  of  aconite,  the  fresh  leaves  and  young  branches 
of  conium  being  used. 

The  most  important  point  in  the  preparation  of  this  extract  is  to  evaporate 
the  juice  without  an  undue  degree  of  heat.  At  a  temperature  of  212°  or  upwards, 
its  active  principle  undergoes  rapid  decomposition,  being  converted  into  resinous 
matter  and  ammonia.  This  is  detected  by  the  operator  by  the  ammoniacal  odour 
mixed  with  that  which  is  peculiar  to  the  plant.  The  juice  always  to  a  certain 
extent  undergoes  this  decomposition  when  evaporated  over  a  fire,  and  is  not  ex- 
empt from  it  even  when  the  heat  is  regulated  by  a  water-bath.  Hence  the  pro- 
priety of  the  directions  in  the  U.  S.  and  British  Pharmacopoeias.  An  excellent 
plan  in  the  evaporation  is  to  conduct  it  first  in  a  vacuum,  and  afterwards  in 
shallow  vessels  with  a  current  of  air  at  common  temperatures.  By  the  direc- 
tion to  heat  the  juice  to  the  boiling  point,  or  200°  {Br.),  and  then  to  filter,  where- 
by the  inert  albumen  is  coagulated,  and,  with  the  equally  inert  chlorophyll  and 
vegetable  fibre,  is  separated  from  the  liquid  before  evaporation,  the  extract  is 
procured  in  a  more  concentrated  state,  and,  besides,  deprived  of  substances 
which  might  favour  its  decomposition.    Long-continued  exposure  to  the  air  is 

*  See  in  the  American  Journal  of  Pharmacy  for  March,  1857  (xxix.  97),  and  in  the 
Proceedings  of  the  Am.  Pharm.  Assoc,  1858  (p.  411),  some  useful  practical  observations 
by  Dr.  E."  E.  Squibb,  upon  the  best  method  of  preparing  this  extract,  so  as  to  secure  uni- 
formity and  efficiency. 
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proiiiictivo  of  the  Baroe  result  a«  too  much  heat,  so  that  old  extracts  are  fre- 
(|iu'iitly  destitute  of  activity.  {Juuni.  ih-  J'hann.,  xxii.  416.)  No  one  of  the  ex- 
tracts is  more  variable  in  its  qualities  than  this.  The  season  at  which  the  herb 
is  collected,  the  place  and  circumstances  of  its  growth,  the  method  of  preparing 
the  extract,  are  all  points  of  importance,  and  are  all  too  frequently  neglected. 
(See  Conii  Folia.)  In  this  country  the  process  has  often  been  carelessly  con- 
ducted; and  larjfe  (juuntities  of  an  extract,  prepared  by  boiling  the  plant  in 
water  and  evaporating  the  decoction,  have  been  sold  as  the  genuine  drug.  The 
a|>ot  hecary  should  always  prepare  the  extract  himself,  or  procure  it  from  persons 
in  whom  he  can  have  confidence.  That  imported  from  London  has  usually  beea 
considered  the  best;  but  we  have  seen  and  tried  the  extract  prepared  by  the 
Messrs.  Tilden  A;  Co.,  of  New  York,  by  evaporation  in  vacuo  at  a  low  heat,  and 
have  found  it  superior  to  any  that  we  had  previously  employed.  It  is  not  impro- 
bable that,  as  suggested  to  us  by  Professor  Procter,  the  addition  of  a  portion  of 
acetic  acid  to  the  juice,  before  evaporation,  might  tend  to  fix  the  conia,  and 
enable  it  better  to  resist  the  influence  of  heat  than  its  native  combination.  The 
activity  of  any  specimen  of  the  extract  may  be  in  some  measure  judged  of  by  rub- 
bing it  with  potassa,  which,  disengaging  the  conia  and  rendering  it  volatile,  gives 
ri.se  to  the  peculiar  mouse-like  odour  of  that  principle.  If  no  odour  be  evolved 
under  these  circumstances,  the  extract  may  be  deemed  inert. 

The  extract  of  hemlock  prepared  without  separating  the  chlorophyll  has  a 
fresh  olive  or  green  colour,  but,  according  to  the  U.  S.  process,  is  brownish.  It 
should  have  a  strong  narcotic,  somewhat  fetid  odour,  and  abitterish  saline  taste. 
According  to  Brande,  from  three  to  five  pounds  are  obtained  from  one  cwt.  of 
the  leaves.  M.  Ilecluz  got  rather  more  than  an  ounce  from  sixteen  ounces.  Of 
the  medical  properties  and  application  of  this  extract,  we  have  spoken  under 
the  head  of  Conii  Folia.  The  dose  is  two  grains,  two,  three,  or  four  times  a 
day,  to  be  gradually  increased  till  evidences  of  its  action  upon  the  system  are 
aflforded.  It  may  be  administered  in  pill  or  solution. 

Off.  Prep.  Pilula  Conii  Composita,  Br.;  Vapor  Conise,  Br.  W. 

EXTRACTUM  CONII  ALCOHOLICUM.  C7.  aS^.  Alcoholic  Extract 
of  Hemlock. 

"  Take  of  Hemlock,  recently  dried  and  in  fine  powder,  twelve  troyounces  ; 
Alcohol  a  pint ;  Diluted  Alcohol  a  sufficient  quantity.  Introduce  the  powder, 
previously  mixed  with  one-third  of  the  Alcohol,  into  a  conical  percolator,  and 
pour  upon  it  the  remainder  of  the  Alcohol.  When  the  liquid  has  all  been  ab- 
sorbed by  the  powder,  pour  Diluted  Alcohol  upon  it  until  a  pint  of  tincture  has 
been  obtained.  Set  this  aside  in  a  warm  place,  and  allow  it  to  evaporate  spon- 
taneously until  reduced  to  three  fluidounces.  Continue  the  percolation  with  Di- 
luted Alcohol  until  two  pints  more  of  tincture  have  passed,  or  until  the  powder 
is  exhausted ;  then  evaporate  this  liquid,  by  means  of  a  water-bath,  at  a  tem- 
perature not  exceeding  160°,  to  the  consistence  of  syrup.  To  this  add  the  three 
fluidounces  of  tincture  first  obtained,  and  continue  the  evaporation,  at  a  tem- 
perature not  exceeding  120°,  until  the  whole  is  reduced  to  the  proper  consist- 
ence." U.  S. 

This  is  one  of  the  French  officinal  extracts,  and,  when  well  made  from  recently 
and  carefully  dried  leaves,  is  a  good  preparation.  The  same  caution  is  requisite 
in  evaporating  in  this  case  as  in  that  of  the  inspissated  juice  or  common  extract. 
It  will  be  noticed  that  care  is  taken  in  the  formula  to  prevent  injury  from  too 
great  a  heat,  by  first  passing  alcohol,  which  forms  a  highly  concentrated  tinc- 
ture, and  allowing  this  to  evaporate  spontaneously  to  three  fluidounces,  which  is 
not  added  to  the  remainder  until  but  little  of  the  menstruum  remains ;  and  the 
process  is  completed  at  the  low  heat  of  120°.  This  caution  is  necessary  from  the 
great  facility  with  which  conia  is  decomposed  by  heat.  The  proportion  of  ex- 
tract yielded  by  dried  hemlock,  by  percolation  with  alcohol,  is,  according  to 
Messrs.  Vielguth  and  Nentwich,  21-3  per  cent.  (See  Am.  Journ.  of  Fharm., 
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May,  1859,  p.  23T.)  The  dose,  to  begin  with,  is  one  or  two  grains,  to  be  in- 
creased if  necessary.  W. 

EXTRACTUM  DIGITALIS  ALCOHOLICUM.  U.S.  Alcoholic 
Extract  of  Digitalis. 

"Take  of  Digitalis,  recently  dried  and  in  fine  powder,  twelve  troyounces ; 
Alcohol  a  pint ;  Diluted  Alcohol  a  sufficient  quantity.  Introduce  the  powder, 
previously  mixed  with  one-third  of  the  Alcohol,  into  a  percolator,  and  pour  upon 
it  the  remainder  of  the  Alcohol.  When  the  liquid  has  all  been  absorbed  by  the 
powder,  pour  Diluted  Alcohol  upon  it  until  a  pint  of  tincture  has  been  obtained. 
Set  this  aside  in  a  warm  place,  and  allow  it  to  evaporate  spontaneously  until 
reduced  to  three  fluidounces.  Continue  the  percolation  with  Diluted  Alcohol 
until  two  pints  more  of  tincture  have  passed,  or  until  the  powder  is  exhausted  ; 
then  evaporate  this  liquid,  by  means  of  a  water-bath,  at  a  temperature  not  ex- 
ceeding 160°,  to  the  consistence  of  syrup.  To  this  add  the  three  fluidounces  of 
tincture  first  obtained,  and  continue  the  evaporation,  at  a  temperature  not  ex- 
ceeding 120°,  until  the  whole  is  reduced  to  the  proper  consistence."  U.  S. 

This  is  a  new  officinal  of  the  U.  S.  Pharmacopoeia,  though  less  needed  than 
many  others,  because  the  dose  of  digitalis  itself  is  small ;  and  nothing  is  gained 
on  the  point  of  equability  of  strength  ;  as  the  really  active  part  of  digitalis  con- 
stitutes but  a  small  proportion  even  of  the  extract,  and  might  be  altogether 
wanting  without  observably  affecting  its  bulk.  The  same  caution  is  used,  in  pre^^ 
paring  this  extract,  against  the  injurious  effects  of  heat  as  in  the  instance  of  the 
extract  of  conium.  The  skill,  exhibited  by  the  revisers  of  the  Pharmacopoeia 
in  the  application  of  the  process  of  percolation  to  pharmaceutical  purposes,  is 
evinced  nowhere  more  strongly  than  in  the  directions  for  preparing  extracts, 
fluid  extracts,  and  oleoresins.  The  alcoholic  extract  of  digitalis  contains  all  the 
virtues  and  may  be  used  for  all  the  purposes  of  the  powdered  leaves.  Accord- 
ing to  Messrs. Vielguth  and  Nentwich,  the  amount  of  alcoholic  extract  obtained 
from  dried  digitalis  by  cold  displacement  is  2T*1  percent.  (See  Am.  Journ.  of 
Pharm.,  May,  1859,  p.  237)  The  dose,  therefore,  of  this  extract  to  begin  with 
should  not  exceed  one-fourth  of  a  grain.  W. 

EXTRACTUM  DULCAMARA.  U.S.    Extract  of  Bittersweet. 

"  Take  of  Bittersweet,  in  moderately  fine  powder,  twelve  troyouncen ;  Diluted 
Alcohol  a  sufficient  quantity.  Moisten  the  Bittersweet  with  four  fluidounces  of 
Diluted  Alcohol,  pack  it  in  a  conical  percolator,  and  pour  Diluted  Alcohol  gra- 
dually upon  it  until  the  tincture  passes  but  slightly  impregnated  with  the  pro- 
perties of  the  Bittersweet.  Distil  off"  the  alcohol  from  the  tincture  until  reduced 
to  one-half;  then  strain,  and,  by  means  of  a  water-bath,  evaporate  to  the  proper 
consistence."  U.  S. 

This  preparation  is  well  known  on  the  continent  of  Europe,  but  comparatively 
little  used  in  the  United  States  or  Great  Britain.  The  substitution,  in  the  late 
revision  of  the  Pharmacopoeia,  of  diluted  alcohol  for  water  as  the  menstruum  is 
a  decided  improvement.  The  dose  is  from  five  to  ten  grains ;  but  much  more 
may  be  given  with  safety.  W. 

EXTRACTUM  GENTIAN"^.  U.S.,  Br.  Extract  of  Gentian. 
•  "  Take  of  Gentian,  in  moderately  coarse  powder,  txvelve  troyounces  ;  Water 
a  sufficient  quantity.  Moisten  the  Gentian  with  four  fluidounces  of  Water,  pack 
it  in  a  conical  percolator,  and  gradually  pour  Water  upon  it  until  the  infusion 
passes  but  slightly  impregnated  with  the  properties  of  the  Gentian.  Boil  the 
liquid  to  three-fourths  of  its  bulk  ;  then  strain,  and,  by  means  of  a  water-bath, 
evaporate  to  the  proper  consistence."  U.  S. 

"  Take  of  Gentian  Root,  sliced,  one  pound  [avoirdupois]  ;  Boiling  Distilled 
Water  one  gallon  [Imperial  measure].  Infuse  the  Gentian  in  the  Water  for 
two  hours,  boil  for  fifteen  minutes;  pour  off,  press,  and  strain.  Then  evapo- 
rate the  liquor  by  a  water-bath  until  the  extract  is  of  a  suitable  consistence 
lor  forming  pills."  Br. 
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The  U.  S.  plan  of  poroolation  with  oold  water  Ih  admirably  adapted  to  the 
Xtraction  of  the  active  matter  of  <i;etitiar»,  and  even  the  British  method  of  ma- 
ration  with  hot  water  is  much  better  than  the  old  method  of  decoction.    By 
e  use  of  cold  water  starcli  and  pectic  acid  are  left  behind,  while  any  albumea 
at  may  bo  taken  up  is  j^ot  rid  of  l)y  the  boilin;^  and  fitrainin^i;. 
The  extract,  liowever,  may  l)e  advantai^eously  made  by  maceratinjf  the  root 
two  parts  of  wat(?r  fur  thirty-six  liours,  then  expressing;  in  a  powerful  press, 
ain  niaceratin;;  with  additional  water,  and  in   like  marmer  expressin;;,  and 
va|)oratin<;  the  unileil  expressed  liquors.    MM.  Quibourt  and  Cadet  de  Vaux 
obtained  by  maceration  in  cold  water  an  extract  not  only  greater  in  amount, 
but  more  transparent,  more  bitter,  and  possessing"  more  of  the  colour  and  smell 

■if  the  root  than  that  prepared  by  decoction.  Guiljourt  attributes  this  result  to 
he  circumstance  that,  as  gentian  contains  little  if  any  starch,  it  yields  nothing 
0  boiling  whicli  it  will  not  also  yield  to  cold  water;  while  decoction  favours 
he  combination  of  a  portion  of  the  colouring  matter  with  the  lignin.  But  this 
opinion  requires  modification,  now  that  it  is  understood  that  gentian  contains 
pectic  acid,  which  water  will  extract  when  boiling  hot,  but  not  when  cold.  For 
observations  in  relation  to  the  best  modes  of  evaporation  in  the  formation  of 
extracts,  the  reader  is  referred  to  page  1123.  Gentian,  according  to  Brande, 
yields  half  its  weight  of  extract  by  decoction. 

As  ordinarily  procured,  the  extract  of  gentian  is  nearly  inodorous,  very  bit- 
ter, of  a  dark-l)ro\vn  colour  approaching  to  black,  shining,  and  tenacious.  It  is 
frequently  used  as  a  tonic,  in  the  form  of  pill,  either  alone  or  in  connection  with 
metallic  preparations.  The  dose  is  from  ten  to  thirty  grains.  W. 

EXTR ACTUM  \lM'SlKTOXYLl.U.S.,Br.    Extract  of  Logwood. 

"Take  of  Logwood,  rasped,  twelve  troyounces;  Water  eigJU  pints.  Boil 
down  to  four  pints,  and  strain  the  decoction  while  hot;  then  evaporate  to 
dryness."  U.  S. 

"Take  of  Logwood,  in  fine  chips,  one  poun</ [avoirdupois] ;  Boiling  Dis- 
tilled Water  one  gallon  [Imperial  n)easure].  Jnfuse  the  Logwood  in  the  water 
for  twenty-four  hours,  then  boil  down  to  one-half,  strain,  and  evaporate  to  dry- 
ness by  a  water-bath,  stirring  with  a  wooden  spatula.  Iron  vessels  should  not 
be  used."  Br. 

This  is  one  of  the  few  instances  in  which  decoction  in  the  preparation  of  ex- 
tracts is  not  considered  objectionable.  Iron  vessels  should  not  be  employed  iu 
the  process,  in  consequence  of  the  presence  of  tannic  acid.  The  evaporation 
should  be  carried  so  far  that  the  extract  may  be  dry  and  brittle  when  cold. 
About  20  lbs.  of  it  are  obtained  from  one  cwt.  of  logwood.  (Brande.)  It  is  of 
a  deep-ruby  colour,  and  an  astringent,  sweetish  taste,  and  has  all  the  medical 
virtues  of  the  wood.  If  given  in  pills,  these  should  be  recently  made,  as,  when 
long  kept,  they  are  said  to  become  so  hard  as  sometimes  to  pass  unchanged 
through  the  bowels.  The  extract,  however,  is  best  administered  in  solution. 
The  (lose  is  from  ten  to  thirty  grains.  This  extract  is  said  to  be  prepared 
.  largely  in  Yucatan  and  other  parts  of  Mexico,  W. 

EXTR  ACTUM  HELLEBORI  ALCOIIOLICUM.  U.S.  Extrac- 
TUM  IIellebori.  C7!^.  1850,  Alcoholic  Extract  of  Black  HeUebore.  Ex- 
tract of  Hellebore. 

"Take  of  Black  Hellebore,  recently  dried  and  in  fine  powder,  twelve  troy- 
ounces;  Alcohol  a  pin^;  T>i\\iied  A\coho\  a  sufficient  quantity.  Introduce  the 
powder,  previously  mixed  with  one-third  of  the  Alcohol,  into  a  conical  perco- 
lator, and  pour  upon  it  the  remainder  of  the  Alcohol.  When  the  liquid  has 
all  been  absorbed  by  the  powder,  pour  on  Diluted  Alcohol  until  a  pint  of  tincture 
has  been  obtained.  Set  this  aside  in  a  warm  place,  and  allow  it  to  evaporate 
spontaneously  until  reduced  to  three  fluidounces.  Continue  the  percolation  with 
Diluted  Alcohol  until  two  pints  more  of  tincture  have  pas.sed,  or  until  the  pow- 
der is  exhausted;  then  evaporate,  by  means  of  a  water-bath,  at  a  temperature 
not  exceeding  160°,  to  the  consistence  of  syrup.    To  this  add  the  three  fluid- 
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ounces  of  tincture  first  obtained,  and  continue  the  evaporation,  at  a  temperature 
not  exceeding  120°,  until  the  whole  is  reduced  to  the  proper  consistence."  U.  S. 

In  consequence,  probably,  of  the  injurious  influence  of  heat  upon  black  helle- 
bore, the  watery  extract  prepared  by  decoction  is  little  if  at  all  stronger  than 
the  root.  The  process  of  percolation  with  cold  spirit  was,  therefore,  adopted 
in  the  U.  S.  Pharmacopoeia  of  1850,  and  has  been  retained  with  improvement 
in  the  present  edition;  and,  if  proper  care  be  taken  to  conduct  the  evaporation 
at  as  low  a  temperature,  and  with  as  little  exposure  to  the  air  as  possible,  an 
efficient  extract  will  be  obtained.  Any  resin  which  may  be  deposited  during 
the  evaporation  should  be  separated  from  the  sides  of  the  vessel,  and  mixed 
with  the  rest.  If  the  hellebore  itself  be  of  good  quality,  the  extract  will  operate 
as  a  drastic  purge  in  the  dose  of  from  five  to  ten  grains. 

The  former  French  Codex  contained  a  process  for  preparing  the  extract  of 
hellebore,  according  to  the  method  of  Bacher.  Two  pounds  of  the  root  and  half 
a  pound  of  carbonate  of  potassa  are  digested,  with  a  moderate  heat,  for  twelve 
hours,  in  eight  pounds  of  alcohol  of  22°  B  ;  the  tincture  is  strained  with  ex- 
pression; the  residuum  is  again  digested  with  eight  pounds  of  white  wine  for 
twenty-four  hours;  the  wine  is  expressed,  and,  having  stood  four  hours  to 
settle,  is  decanted ;  the  liquors  are  then  mixed,  and  with  a  gentle  heat  evapo- 
rated to  the  consistence  of  an  extract.  One  ounce  of  this  extract,  mixed  with 
the  same  quantity  of  myrrh,  and  with  ten  scruples  of  the  powdered  leaves  of 
Centaurea  benedicta,  and  made  into  pills  of  one  grain  each,  constitutes  the 
preparation  known  as  the  tonic  pills  of  Bacher,  formerly  much  used  in  amen- 
orrhoea  and  dropsy,  and  probably  not  without  advantage,  especially  in  the  former 
of  these  diseases.  The  dose  is  from  ten  to  twenty  pills  during  the  day.  An  ad- 
ditional quantity  of  diluted  alcohol  might,  without  disadvantage,  be  substituted 
for  the  wine  in  the  preparation  of  this  extract.  W. 

EXTRACTUM  HYOSCYAML  C7.>S'.,  J5r.    Extract  of  Henbane. 

"  Take  of  Henbane  Leaf,  fresh,  twelve  troyounces.  Bruise  the  Leaf  in  a  stone 
mortar,  sprinkling  on  it  a  little  water,  and  express  the  juice ;  then,  having  heated 
this  to  the  boiling  point,  strain,  and  evaporate  to  the  proper  consistence."  U.  S. 

In  the  British  Pharmacopoeia  this  extract  is  prepared  from  "  the  fresh  Leaves 
and  Young  Branches  of  Hyoscyamus"  in  the  same  manner  precisely  as  Ex- 
tract of  Aconite.  (See  Extractum  Aconiti.) 

MM.  Solon  and  Soubeiran  have  shown  that  the  insoluble  matter  separated 
from  the  expressed  juice  of  henbane  by  filtering,  and  that  coagulated  by  heat, 
are  nearly  if  not  quite  inert;  so  that  the  juice  may  be  usefully  clarified  before 
evaporation.  (Amer.  Journ.of  Pharm.,yu[  228.)  The  retention  of  the  chlo- 
rophyll, however,  as  provided  for  in  the  British  formula,  is  thought  to  be  ad- 
vantageous. Extract  of  Henbane  has  been  chiefly  derived  from  England,  but  it 
is  at  present  prepared  by  Messrs.  Tilden  &  Co.,  of  New  York,  by  the  vacuum 
process.  Mr.  Brande  says  that  one  cwt.  of  the  fresh  herb  affords  between  four 
and  five  pounds.    M.  Recluz  obtained  about  one  part  from  sixteen. 

The  extract  is  of  a  dark-olive  colour,  of  a  narcotic  rather  unpleasant  odour, 
and  a  bitterish,  nauseous,  slightly  saline  taste.  It  retains  its  softness  for  a  long 
lime;  but  at  the  end  of  three  or  four  years  becomes  dry,  and  exhibits,  when 
broken,  small  crystals  of  nitrate  of  potassa  and  chloride  of  sodium.  (Recluz.) 
Like  all  the  inspissated  juices,  it  is  of  variable  strength,  according  to  its  age,  the 
care  used  in  its  preparation,  and  the  character  of  the  leaves  from  which  it  was 
procured.  (See  Hyoscyamus.)*  In  its  use,  therefore,  it  is  advisable  to  begin  with 

*  Much  depends  on  the  choice  of  the  leaves ;  and  too  little  attention  is  paid  to  this 
point.  In  reference  to  the  biennial  plant,  there  seems  to  be  no  doubt  that  the  leaves  of 
the  second  year  are  much  more  efficacious  than  those  of  the  first,  and  should,  therefore, 
always  be  selected.  It  is  stated  under  Hyoscyamus,  in  the  first  part  of  this  work,  that 
the  leaves  should  be  gathered  soon  after  the  plant  has  flowered.  Mr.  Charles  Cracknell 
gives  more  particular  directions.  He  thinks  that  the  plant  is  in  a  tit  state  for  collection 
only  during  a  very  short  period;  when  the  flowers  at  the  top  are  blown,  but  have  not 
yet  begun  to  fade,  and  the  seed-vessels  and  seeds  which  have  been  formed  are  still  soft 
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n  moderate  dose,  two  or  three  grains  for  instance,  and  gradually  to  increase  the 
jqiianlity  till  some  effect  is  experienced,  and  the  degree  of  efficiency  of  the  par- 
ieular  parcel  employed  is  ascertained.   It  is  usually  given  in  pill.    It  ia  AOine- 
^tues  used  externally  for  the  same  purposes  as  extract  of  belladonna. 
Off'.  Prep.  Pilula  Colocynthidis  et  llyoscyami,  Br.  W. 

EXTRACTIJM  IIYOSCYAMI  ALCOHOLICUM.  U.S.  Alcoholic 

Extract  of  Jfinhunc. 

"  Take  of  Henbane  Leaf,  recently  dried  and  in  moderately  fine  powder,  Iwenfy- 

)ur  troyounces;  A\co\io\ /uur  pints ;   Water  iwo  pinta ;  Diluted  Alcohol  a 

\ujfficient  quantity.   Mix  the  Alcohol  and  Water,  and  moisten  the  powder  with 

pint  of  the  mixture;  then  pack  it  firmly  in  a  conical  percolator,  and  gradually 

)ur  upon  it  the  remainder  of  the  mixture.  Continue  the  percolation  with  Diluted 

Alcohol  until  the  tincture  measures  six  pints.  Lastly,  evaporate  this,  by  means 

of  a  water-bath,  to  the  proper  consistence."  U.  S. 

The  alcoholic  extract  of  henbane,  if  pn^pared  from  recently  dried  leaves,  is 
thought  to  be  more  uniform  and  powerful  than  the  inspissated  juice  or  common 
extract.  It  is  one  of  the  preparations  of  the  French  Codex.  The  dose  is  one  or 
two  grains,  to  be  gradually  increased  until  its  effects  are  obtained.  W. 

EXTR ACTUM  IGNATI^  ALCOHOLICUM.  U.S.  Alcoholic  Ex- 
tract of  Ignatia. 

"Take  of  Ignatia,  in  fine  powder,  twelve  troyounces;  Alcohol  a  sufficient 
quantity.  Mix  the  Ignatia  with  four  fluidounces  of  Alcohol,  and  allow  the  mix- 
ture to  stand  for  an  hour.  Then  introduce  it  into  a  cylindrical  percolator,  press 
it  firmly,  and  gradually  pour  Alcohol  upon  it  until  three  pints  of  tincture  have 
slowly  passed.  Distil  off  the  Alcohol,  by  means  of  a  water-bath,  until  the  tincture 
is  reduced  to  half  a  pint,  and  evaporate  this  to  the  proper  consistence."  U.  S. 

This  was  newly  introduced  into  the  present  edition  of  the  U.  S.  Pharmacopoeia, 
not  so  much  because  the  preparation  is  needed;  for  it  is  essentially  the  same  in 
remedial  properties  and  applications  as  the  extract  of  nux  vomica;  as  in  order 
to  give  due  officinal  sanction  to  a  preparation  already  in  popular  use,  and,  by 
regulating  it  duly,  to  prevent  serious  consequences  from  so  powerful  a  medicine.* 
For  the  uses  of  the  extract  the  reader  is  referred  to  the  article  on  Ignatia  in 
Part  I.  The  dose  is  from  half  a  grain  to  three  times  that  quantity,  to  be  repeated 
three  times  a  day  until  its  effects  begin  to  be  experienced.  W. 

EXTRACTUM  JALAPS.  U.S.,  Br.  Extract  of  Jahp. 

"  Take  of  Jalap,  in  moderately  fine  powder,  twelve  troyounces ;  Alcohol  four 
pints;  Water  a  sufficient  quantity.  Introduce  the  powder,  previously  mixed 
with  three  fluidounces  of  Alcohol,  into  a  conical  percolator,  and  gradually  pour 
upon  it  the  remainder  of  the  Alcohol.  When  the  liquid  ceases  to  pass,  pour  upon 
the  residue  sufficient  water  to  keep  its  surface  covered,  until  four  pints  of  tinc- 
ture have  passed.  Set  this  aside,  and  continue  the  percolation  until  six  pints  of 

and  juicy.  For  other  observations  on  the  preparation  of  this  extract,  see  a  paper  by  Mr, 
Craeknell  in  the  .4m.  Journ.  of  Pharm.  (xxiii.  245),  from  the  PA«r»t.  Journ.,  March,  1851. 

An  important  contribution  to  our  knowledge,  as  to  the  proper  choice  of  the  parts  of  this 
plant  to  he  expressed,  has  been  made  by  Mr.  T.  B.  Groves,  of  England.  Whatever  may 
be  the  case  with  those  plants,  such  as  aconite,  the  roots  of  which  are  active,  and  in  which 
the  juice,  containing  the  active  matter,  on  its  way  from  the  leaves  to  the  root,  might  bo 
supposed  to  exist  in  the  young  stems,  this  does  not  appear  to  be  the  case  with  the  Hyoscy- 
amus;  and,  accordingly,  an  extract  obtained  by  inspissating  the  juice  of  the  stems  was 
found  altogether  inferior  to  another  obtained  in  like  manner  from  the  leaves,  being  not 
only  less  in  amount,  but  less  bitter  and  odorous,  and  more  saline,  showing  that  it  contained 
more  of  the  ordinary  salts  of  the  plant,  and  loss  of  its  active  matter.  {Pharm.  Journ., 
Jan.  1862,  p.  376.) — Note  to  the  tenth  and  twelfth  editions. 

*  According  to  Prof.  Proctor,  a  portion  of  fixed  oil  is  extracted  by  the  alcohol,  which 
•eparates  when  the  concentrated  tincture  is  allowed  to  stand,  and,  being  in  itself  inert, 
might  be  rejected  with  advantage,  care  being  taken  to  wash  it  first  with  weak  alcohol, 
and  add  the  washings  to  the  liquid.  The  same  result  does  not  happen  when  diluted  alco- 
hol is  used  as  the  menstruum ;  as  this  does  not  take  up  the  oil. 
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infusion  have  been  obtained.  Distil  off  the  alcohol  from  the  tincture,  and  eva- 
porate the  infusion  until  the  liquids  respectively  have  been  l>rought  to  the  con- 
sistence of  thin  honey;  then  mix  them,  and  evaporate  to  the  proper  consist- 
ence." U.S. 

"Take  of  Jalap,  in  coarse  powder,  one  pound  [avoirdupois]  ;  Rectified  Spirit 
four  pints  [Imperial  measure]  ;  Distilled  Water  o?ie  gallon  [luip.  meas.].  Ma- 
cerate the  Jalap  in  the  Spirit  for  seven  days  ;  press  out  the  tincture,  then  filter, 
and  distil  off  the  Spirit,  leaving  a  soft  extract.  Again  macerate  the  residual 
Jalap  in  the  Water  for  four  hours,  express,  strain  through  flannel,  and  evapo- 
rate by  a  water-bath  to  a  soft  extract.  Mix  the  two. extracts,  and  evaporate,  at 
a  temperature  not  exceeding  140°,  until  it  has  acquired  a  suitable  consistence 
for  forming  pills."  Br. 

Jalap  contains  a  considerable  quantity  of  starch,  which  is  extracted  by  decoc- 
tion, but  left  behind  by  cold  water;  and,  as  this  principle  serves  only  to  impede 
the  filtration  or  straining,  and  augment  the  bulk  of  the  extract,  without  adding  to 
its  virtues,  cold  water  is  very  properly  used  in  both  the  U.  S.  and  Br.  processes. 
The  use  both  of  alcohol  and  water  has  been  deemed  necessary,  in  order  to  extract 
all  the  medicinal  qualities  of  the  drug;  and  they  are  employed  successively, under 
the  impression  that  the  previous  removal  of  the  resin  by  the  former  facilitates 
the  action  of  the  latter.*  The  use  of  percolation,  as  directed  by  the  U.  S.  Phar- 
macopoeia, enables  the  cold  water  to  extract  the  soluble  parts  without  the  long 
maceration  which  would  otherwise  be  necessary.  According  to  Cadet  de  Gassi- 
court,  water  at  ordinary  temperatures,  and  in  the  old  mode,  acts  so  slowly,  that 
fermentation  takes  place  before  the  active  matter  is  all  dissolved.  Hence,  if  the 
extract  be  prepared  without  percolation,  the  residuum,  after  the  tincture  has 
been  decanted,  should  be  digested  with  water  at  a  heat  of  about  90°  or  100°  F., 
which,  while  it  is  insufficient  for  the  solution  of  the  starch,  enables  the  solvent 
to  take  up  the  active  matter  with  sufficient  rapidity. 

One  cwt.  of  jalap  affords,  according  to  Mr.  Brande,  about  fifty  pounds  of 
aqueous  extract  and  fifteen  of  resin.  The  product  of  the  former  is  somewhat 
less  by  infusion  than  decoction  ;  and  the  extract  is  proportionably  stronger. 

There  is  reason  to  believe,  as  we  have  been  informed  on  good  authority,  that 
what  is  sold  for  extract  of  jalap  is  sometimes  prepared  from  tubers  which  had 
been  previously  exhausted  of  their  resin  by  alcohol ;  and  a  spurious  substance 
has  been  offered  in  considerable  quantities  in  our  markets  for  extract  of  jalap, 
which,  on  examination  by  Messrs.  Ch.  Bullock  and  Ed.  Parrish,  proved  to  owe 
its  purgative  property  to  42  per  cent,  of  gamboge.  (Am.  Journ.  of  Pharvi., 
March,  1862,  p.  113.) 

Extract  of  jalap  is  of  a  dark-brown  colour,  slightly  translucent  at  the  edges, 
and  tenacious  when  not  perfectly  dry.  It  contains  the  resin  and  gummy  extract- 
ive, and,  consequently,  has  all  the  medical  properties  of  the  root ;  but  it  is  not 
often  exhibited  alone,  being  chiefly  used  as  an  ingredient  of  purgative  pills,  for 
which  it  is  adapted  by  its  comparatively  small  bulk.  It  is  most  conveniently 
kept  for  use  in  the  form  of  powder,  which,  however,  is  apt  to  attract  moisture 
and  to  aggregate  into  a  solid  mass,  unless  carefully  excluded  from  the  air.  The 
dose  is  from  ten  to  twenty  grains,  or  rather  more  than  half  that  of  jalap. f 

Off.  Prep.  Pilulae  Catharticae  Compositae,  C/^, /S.  W. 

*  Mr.  A.  B.  Taylor  has  satisfactorily  determined  that  the  substance  which  water  will 
extract  from  jalap,  previously  exhausted  by  alcohol,  has  no  observable  influence  on  the 
system  ;  having  taken  240  grains  of  the  matter  thus  extracted  without  effect.  [Proceed- 
ings of  the  Am.  Pharm.  Association,  A.D.  1864,  p.  215.)  But  it  does  not  follow  that  this 
material  is  useless  in  the  extract;  for  it  is  highly  probable  that  the  irritant  properties 
of  the  resin,  which  is  the  real  purgative  principle  of  jalap,  are  so  mechanically  modified 
by  association  with  the  gum  in  the  root  as  to  render  jalap  a  less  irritant  cathartic  than 
its  extracted  resin ;  and  that  consequently  the  present  hydro-alcoholic  extract,  repre- 
senting the  root  as  it  does  in  this  respect,  while  not  less  energetic,  in  proportional  doses, 
as  a  purgative  than  the  resin,  is  less  apt  to  provoke  irritation  of  the  alimentary  mucous 
membrane.  [Note  to  the  thirteenth  edition.) 

f  Fluid  Extract  of  Jalap.  The  following  process  has  been  proposed  by  Prof.  Procter. 
Take  of  jalap,  in  coarse  powder,  ^xvi;  sugar  ,^viij ;  carbonate  of  potassa  ,^ss ;  alcohol, 
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EXTRACTUM  JUGLANDIS.  U.S.  Exlract  of  BuUerrmt. 
"  Takoof  Hutternut,  in  inoderatoly  coarHepowcler,  tviglve IroyouiicfH  ;  Water 
sufficitul  quanliUi.  Moisten  the  Butternut  with  four  fluidounces  of  Water, 
ack  it  in  u  conical  percolator,  and  frraduuily  pour  Water  upon  it  until  the  in- 
sion  pa.ssoH  but  Blig^htiy  iniprejrtiated  witjj  the  propcrticH  of  the  Butternut, 
oil  the  liquid  to  three-fourth.s  of  its  bulk;  then  strain,  and,  by  means  of  ft 
ater-bath,  evaporate  to  the  proper  consistence."  U.S. 

This  extract  was  fornierlyfor  the  most  part  prepared  by  the  country  people, 
ho  are  said  to  have  used  the  bark  of  the  branches  and  even  the  branches  them- 
selves, instead  of  the  inner  bark  of  the  root;  and  to  have  injured  the  prepara- 
tion by  too  much  heat.  That  it  should  have  i)roved  uncertain  in  the  hands  of 
fiany  physicians  is,  therefore,  not  a  matter  of  surprise.  Jt  should  be  prepared 
y  the  apothecary,  and  from  the  inner  bark  of  the  root  gathered  in  May  or 
une.  Experiments  are  yet  wanting  to  prove  that  water  is  the  best  solvent  of 
he  active  principles  of  this  bark.  Prof  Procter  informs  us  that  he  has  found 
n  extract  of  the  fresh  bark  prepared  with  diluted  alcohol  to  have  much  more 
f  the  pungency  of  the  bark  than  the  officinal. 
The  extract  of  butternut  is  of  a  black  colour,  sweetish  odour,  and  bitter  astrin- 
gent taste.  In  the  dose  of  twenty  or  thirty  grains,  it  acts  as  a  mild  cathartic. 
(See  Juglans.)  W. 

EXTRACTUM  KRAMERI^.  U.  S.,  Br.    Exb-act  of  Bhatamj. 

"  Take  of  Rhatany,  in  moderately  fine  powder,  twelve  troyounces ;  Water  a 
sufficient  quantity.  Moisten  the  powder  with  four  fluidounces  of  Water,  pack 
it  in  a  conical  percolator,  and  gradually  pour  Water  upon  it  until  the  infusion 
passes  but  slightly  impregnated  with  the  astringent  property  of  the  Rhatany. 
Heat  the  liquid  to  the  boiling  point,  strain,  and,  by  means  of  a  water-bath,  at  a 
temperature  not  exceeding  1G0°,  evaporate  to  the  proper  consistence."  U.  S. 

"  Take  of  Rhatany  Root,  in  coarse  powder,  one  pound  [avoirdupois]  ;  Dis- 
tilled Water  a  sufficiency.  Macerate  the  Rhatany  in  a  pint  and  a  half  [Im- 
perial measure]  of  the  Water  for  twenty-four  hours  ;  then  pack  in  a  percolator, 
and  add  more  Distilled  Water,  until  twelve  pints  [Imp.  meas.]  have  been  col- 
lected, or  the  Rhatany  is  exhausted.  Evaporate  the  liquor  by  a  water-bath  to 
dryness."  Br. 

In  selecting  a  plan  for  the  preparation  of  this  extract,  it  was  undoubtedly 
wise  to  adopt  the  mode  of  displacement,  with  cold  water  as  the  menstruum.  (See 
page  516.)  It  is  absolutely  necessary  to  the  success  of  the  process,  that  the  root 
should  be  well  and  uniformly  comminuted  ;  and  the  "  moderately  fine  powder" 
of  the  U.  S.  Pharmacopoeia  is,  therefore,  preferable  to  the  "  coarse  powder"  of 
the  British.  The  wood  of  the  root  yielded  to  Prof.  Procter  only  6  8  per  cent, 
of  extract,  while  the  bark  separated  from  the  wood  yielded  33  percent.  As  the 
wood  is  of  difficult  pulverization,  the  inference  is  obvious,  that,  in  powdering 
the  roots,  the  ligneous  portion  may  be  rejected  with  advantage.  (Am.  Journ.  of 
Pharm.,  xiv.  270.)  As  a  prolonged  exposure  of  the  infusion  to  the  air  is  at- 
tended with  the  absorption  of  oxygen,  and  the  production  of  insoluble  apotheme, 
it  is  desirable  that  the  evaporation  should  be  conducted  rapidly  or  in  a  vacuum. 
There  scarcely  appears  to  be  occasion,  in  the  case  of  rhatany,  for  heating  and 
filtering  the  infusion  before  evaporation,  the  only  use  of  which  is  to  get  rid  of 
albumen,  which  is  not  among  the  recognized  ingredients  of  the  root. 

Yery  inferior  extracts  of  rhatany  are  often  sold.  Such  is  the  South  American 

water,  each,  q.  s.  Add  to  the  jalap  one  pirtt  of  a  mixture  consisting  of  two  parts  of  alco- 
hol and  one  of  water,  and  set  aside  for  twentj'-four  hours.  Then  put  the  mixture  into  a 
Sercohitor,  and  pour  on  it  diluted  alcohol  until  half  a  gallon  has  passed.  Evaporate  the 
Itered  liquid  one-half,  add  the  sugar  and  carbonate  of  potassa,  and  evaporate  to  12 
fluidounces.  Put  the  liquid,  while  warm,  into  a  pint  bottle,  add  four  fluidounces  of  alco- 
hol, and  mix.  The  carbonate  of  potassa  renders  the  resin  soluble  in  water,  and  probably 
favourably  qualities  the  irritating  properties  of  the  jalap.  A  fluidrachm  of  this  extract 
would  represent  a  drachm  of  jalap,  so  that  the  dose  should  be  from  15  to  30  minims. 
{Atn.  Journ.  of  Pharm.,  xxix.  108.) — Note  to  the  eleventh  edition. 
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extract,  which  has  been  occasionally  imported.  As  the  product  obtained  by  de- 
coction is  greater  than  that  aiforded  by  the  officinal  plan,  the  temptation  to  sub- 
stitute the  former  is  not  always  resisted,  although  it  has  been  shown  to  contain 
nearly  50  per  cent,  of  insoluble  matter.  Some  druggists  prepare  the  extract 
with  an  alcoholic  menstruum,  with  a  view  to  the  greater  product;  but  the  extract 
thus  prepared  has  from  20  to  30  per  cent,  less  of  the  active  principle  than  the 
officinal.  A  substance  has  been  shown  to  us,  said  to  have  been  imported  as  ex- 
tract of  rhat  any  from  Europe,  which  was  nearly  tasteless,  and  was  plausibly  con- 
jectured to  be  the  dried  coagulated  matter  of  old  tincture  of  kino.  Indeed,  we 
are  informed  that  very  little  of  the  genuine  extract,  prepared  according  to  the 
officinal  directions,  is  to  be  found  in  the  shops.  From  a  notice  by  Prof.  Procter 
in  the  Am.  Journ.  of  Fharm.  (May,  1862,  p.  209),  it  would  appearthat  the  rha- 
tany  now  imported  is  much  inferior  to  that  formerly  in  use,  having  a  larger  pro- 
portion of  wood,  and  yielding  much  less  extract ;  and  a  specimen  carefully  ma- 
nipulated by  himself,  gave  but  9-14  per  cent. 

Extract  of  rhatany  should  have  a  reddish-brown  colour,  a  smooth  shining 
fracture,  and  a  very  astringent  taste  ;  and  should  be  almost  entirely  soluble  in 
water.  Its  virtues  may  be  considered  as  in  proportion  to  its  solubility.  It  is  much 
used  for  all  the  purposes  for  which  the  astringent  extracts  are  employed.  The 
dose  is  from  ten  to  twenty  grains. 

Off.  Prep.  Syrupus  Kramerise,  U.  S.  W. 

EXTRACTUM  LACTUC^.  ^r.    Extract  of  Lettuce. 

In  the  British  Pharmacopoeia,  this  extract  is  prepared  from  "  the  Flowering 
Herb  of  Lettuce,"  in  the  same  manner  precisely  as  Extract  of  Aconite.  (See 
Extractum  Aconiti.)  For  the  medical  properties  and  uses  of  extract  of  lettuce 
the  reader  is  referred  to  the  article  on  Lettuce  in  Part  I,  The  dose  is  from 
five  to  fifteen  grains.  W. 

EXTRACTUM  LUPULL  ^r.    Extract  of  Hop. 

"  Take  of  Hop  one  pound  [avoirdupois] ;  Rectified  Spirit  one  pint  and  a 
half  [Imperial  measui'e]  ;  Distilled  Water  one  gallon  [Imp.  meas.].  Macerate 
the  Hop  in  the  Spirit  for  seven  days ;  press  out  the  tincture,  filter,  and  distil  off 
the  spirit,  leaving  a  soft  extract.  Boil  the  residual  Hop  with  the  Water  for  one 
hour,  press  out  the  liquor,  strain,  and  evaporate  by  a  water-bath  to  the  con- 
sistence of  a  soft  extract.  Mix  the  two  extracts,  and  evaporate  at  a  tempera- 
ture not  exceeding  140°  until  it  has  acquired  a  suitable  consistence  for  form- 
ing pills."  Br. 

This  is  a  great  improvement  on  the  old  Lond.  and  Ed.  process  by  maceration 
with  water  and  evaporation.  Alcohol  is  necessary  for  the  exhaustion  of  the  hop, 
and  very  cautious  evaporation,  to  preserve  the  aroma  in  the  extract.  But  since 
the  discovery  of  the  fact  that  the  active  properties  of  hops  reside  chiefly  in  the 
lupulin,  the  extract  has  been  to  a  great  extent  superseded  by  that  substance  in 
this  country,  and  has  been  little  used.  Lupulin  may  be  advantageously  substi- 
tuted for  it  in  all  cases  in  which  it  was  formerly  employed.  Mr.  Brande  says 
that  the  average  yield  of  one  cwt.  of  hops  is  40  lbs.  of  the  extract.  The  dose  is 
from  ten  to  thirty  grains. 

Under  the  inappropriate  name  of  humuline,  an  extract  has  been  prepared 
by  first  treating  hops  with  alcohol  and  subsequently  with  water,  evaporating  the 
tincture  and  infusion  separately,  and  mixingtheproducts.  (Pharm.  Journ.,  xiii. 
231.)  W. 

EXTRACTUM  MEZEREI  ^THEREUM.  Br.  Ethereal  Extract 
of  Mezereon. 

"Take  of  Mezereon  Bark,  cut  small,  one  powwrf  [avoirdupois];  Rectified 
Spirit  eight  pints  [Imperial  measure]  ;  Ether  one  pint  [Imp.  meas.].  Mace- 
rate the  Mezereon  in  six  pints  of  the  Spirit  for  three  days,  with  frequent  agita- 
tion ;  strain  and  press.  To  the  residue  of  the  Mezereon  add  the  remainder  of 
the  Spirit,  and  again  macerate  for  three  days,  with  frequent  agitation  j  strain 
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and  press.  Mix  and  filter  the  fitrairu-d  liquors  ;  recover  the  greater  part  of  tho 
Spirit  by  distillation,  evaporate  what  n-niains  to  the  conHiHtence  of  a  Koft  ex- 
tract; put  tiiis  into  u  stopju'd  l)otlle  with  the  Ether,  und  macerate  for  twenty- 
four  hours,  shakin^jf  then)  f'reciuently.  Decant  the  etliereul  solution  ;  recover 
part  of  the  Ether  by  distillation,  and  evaporate  what  rcmainB  to  the  coueiBt- 
ence  of  a  soft  extract."  Br. 

This  is  the  process  of  tho  present  French  Codex,  with  slight  modifications, 

^which  do  not  affect  the  result.     In  the  Codex  the  mezereon  is  exhausted  by 

leans  of  percolation,  instead  of  by  a  double  maceration  ;  und  in  this  respect 

the  process  is,  we  think,  preferable,  in  the  hands  of  a  skilful  operator.    With 

those  not  experienced  in  percolation,  it  may  be  better  to  follow  the  liritish 

Pharmacopceia. 

IJy  the  method  of  proceeding  in  the  preparation  of  this  extract  the  irritating 
l)roperties  of  mezereon  are  concentrated  in  a  small  bulk  ;  all  the  ingredients  of 
the  bark  not  soluble  both  in  alcohol  and  in  ether  being  excluded.  For  external 
use  this  is  probably  desirable;  and  the  extract  is  therefore  chiefly  useful  as 
an  external  irritant ;  for  which  purpose  it  is  brought  into  the  state  of  an  oint- 
ment, as  in  the  French  " pommade  epispastique  au  garou,"  or  used  in  lini- 
ments, as  in  the  British  "  compound  liniment  of  mustard."  The  French  "pom- 
made,"  which  might  properly  be  designated  as  Unguentum  Mezerei,  or  Oini- 
ment  of  Mezereon,  is  prepared  in  the  following  manner. 

"  Take  of  Ethereal  Extract  of  Mezereon  forty  parts  ;  Lard  nine  hundred 
parts;  White  Wax  one  hundred  parts;  Alcohol  ninety  parts.  Dissolve  the 
Extract  in  the  Alcohol,  add  the  Lard  and  Wax,  and  heat  moderately,  with 
continual  agitation,  until  the  alcohol  is  evaporated.  Pass  through  linen  ;  pour 
into  a  pot,  and  shake  until  the  ointment  is  partly  cooled."  {Fr.  Codex.) 

The  object  of  this  preparation  is  to  act  as  an  irritant  agent,  and  especially 
as  a  dressing  for  issues  and  blistered  surfaces  to  keep  them  open.  For  this 
purpose  it  is  preferable  to  the  ointment  of  cantbarides,  in  all  cases  in  which 
the  latter  is  disposed  to  cause  strangury.  Such  a  preparation  is  much  needed. 
An  ointment  of  mezereon  was  directed  in  our  Pharmacopceia ;  but  was  rejected 
at  the  revision  for  the  present  edition,  probably  on  account  of  its  inefficiency 
from  improper  mode  of  preparation.  It  would,  we  think,  have  been  better  to 
improve  the  process. 

Off.  Prep.  Linimentum  Sinapis  Compositum,  Br.  W. 

EXTRACTUM  NUCIS  VOMICA  ALCOHOLICUM.  U.S.   Ex- 

TRACTUM  Nucis  Vomica.  Br.,  U.  S.  1850.  Alcoholic  Extract  of  Nux  Fo- 
mica.  Extract  of  Nux  Vomica. 

"Take  of  Nux  Vomica,  in  fine  powder,  twelve  troyounces;  Alcohol  a  suffi.- 
dent  quantity.  Mix  the  Nux  Vomica  with  four  fluidounces  of  Alcohol,  and 
allow  the  mixture  to  stand  for  an  hour.  Then  introduce  it  into  a  cylindrical 
percolator,  and  gradually  pour  Alcohol  upon  it  until  the  tincture  passes  without 
bitterness.  Distil  off  the  alcohol,  by  means  of  a  water-bath,  until  the  tincture  is 
reduced  to  half  a  pint,  and  evaporate  this  to  the  proper  consistence."  JJ.  S. 

"Take  of  Nux  Vomica  one  pound  [avoirdupois]  ;  Rectified  Spirit  a  suffi- 
ciency.  Apply  steam  to  the  Nux  Vomica  until  it  is  thoroughly  softened,  then 
dry  rapidly,  and  reduce  to  fine  powder.  Exhaust  the  powder  by  boiling  it  with 
successive  portions  of  the  Spirit  until  the  latter  comes  off  nearly  free  from  bit- 
terness. Strain,  distil  off  the  spirit  and  evaporate  by  a  water-bath  to  the  con- 
sistence of  a  soft  extract."  Br. 

In  both  the  U.  S.  and  Br.  Pharmacopoeias  the  nux  vomica  is  directed  in  fine 
powder;  but  in  the  latter  only  are  we  told  how  to  reduce  it  to  that  state.  Another 
method,  formerly  employed  by  the  Ed.  College,  was  to  grind  it  in  a  coffee-mill. 
The  method  of  percolation  in  the  U.  S.  process  is  preferable  to  that  of  decoc- 
tion in  the  British,  for  exhausting  the  drug.  We  prefer  the  simple  British  name, 
which  was  that  of  our  Pharmacopceia  of  1850,  to  the  more  prolix  one  adopted 
in  the  late  revision.   As  there  is  do  other  extract  of  nux  vomica,  it  appears  to 
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us  to  have  been  an  unnecessary  precision  to  add  the  epithet  alcohoHcum,  which 
renders  the  title  more  unwieldy,  without  making  it  more  distinctive.  This  is  one 
of  the  few  instances  in  which  the  U.  S.  Pharmacopoeia  deems  a  preliminary  ma- 
ceration advisable.  It  is  said  that,  when  the  extract  is  kept  in  powder,  it  is  apt 
to  agglutinate  into  a  tough  mass.  According  to  Zippel,  this  may  be  prevented 
by  adding  a  little  water  before  the  close  of  the  evaporation,  and  then  continuing 
the  evaporation  to  dryness.  (Arch,  der  Fharra.,  July  24,  1859.) 

This  extract  is  an  active  preparation,  though  not  always  of  uniform  strength, 
owing  to  the  variable  proportion  of  strychnia  in  the  nux  vomica.  M.  Recluz 
obtained  from  sixteen  ounces  of  nux  vomica  the  average  product  of  one  ounce 
and  a  quarter.  The  dose  of  the  extract  is  from  half  a  grain  to  two  grains,  to  be 
repeated  three  times  a  day.*  W. 

EXTHACTUM  OPII.  U.  S.,  Br.  Extract  of  Opium. 

"Take  of  Opium  twelve  troyounces;  W  ater  Jive  pints.  Cut  the  Opium  into 
small  pieces,  macerate  it  for  twenty-four  hours  in  a  pint  of  the  Water,  and  reduce 
it  to  a  soft  mass  by  trituration.  Express  the  liquid,  and  treat  the  residue  with 
each  of  the  four  remaining  pints  of  water  successively  in  the  same  manner. 
Having  mixed  the  liquids,  filter  the  mixture,  and  evaporate,  by  means  of  a  water- 
bath,  to  the  proper  consistence."  U.  S. 

"Take  of  Opium,  in  thin  slices,  one  pound  [avoirdupois];  Distilled  Water 
six  pints  [Imperial  measure].  Macerate  the  Opium  in  two  pints  of  the  Water 
for  twenty-four  hours,  and  express  the  liquor.  Reduce  the  residue  of  the  Opium 
to  a  uniform  pulp,  macerate  it  again  in  two  pints  of  the  Water  for  twenty-four 
hours,  and  express.  Repeat  the  operation  a  third  time.  Mix  the  liquors,  strain 
through  flannel,  and  evaporate  by  a  water-bath  until  the  extract  has  acquired 
a  suitable  consistence  for  forming  pills."  IJr. 

These  processes  are  essentially  the  same.  An  advantage  of  the  preparation  is 
that,  by  the  solubility  of  the  extract  in  water,  it  affords  a  convenient  method  of 
obtaining  quickly  an  aqueous  solution  of  the  active  ingredients  of  opium.  It  is 
exceedingly  doubtful  whether  anything  is  left  behind  after  the  opium  has  been 
exhausted  by  water,  which  materially  modifies  the  action  of  its  anodyne  prin- 
ciple; and  the  extract  probably  has  no  advantage  on  this  account  over  opium. 
Nor  has  it  the  advantage  of  greater  uniformity;  as  the  gum,  extractive,  &c., 
taken  up  by  the  water,  bear  no  fixed  proportion  to  the  active  ingredients.  But, 
as  purely  aqueous  preparations  of  opium  have  been  found  to  agree  better  with 
certain  individuals  than  opium  alone  or  its  alcoholic  preparations,  there  is  reason 
to  believe  that  there  are  in  the  crude  drug  one  or  more  principles,  capable  of 
causing  nausea,  headache,  nervous  disturbance,&c., which  are  insoluble  in  water, 
though  extracted  b}^  alcohol  or  ether.  M.  Guibourt  states  that  this  extract,  when 
kept,  is  apt  to  swell  up,,  owing,  as  he  at  first  supposed,  to  the  fermentation  of 
glucose;  but  he  now  ascribes  the  phenomenon  to  the  change  of  meconic  acid 
into  the  parameconic,  with  the  escape  of  carbonic  acid.  {Journ.  de  Fharm., 
Aout,  1860,  p.  138.) 

Denarcotized  Extract  of  Opium.  Under  the  impression  that  the  stimulating 
and  unpleasant  effects  of  opium  are  owing  to  the  narcotina,  it  has  been  proposed 
to  separate  that  principle  b}^  treating  the  extract  with  ether,  which  dissolves  the 
narcotina,  and  leaves  the  morphia  with  the  other  ingredients.  Robiquet  em- 
ployed cold  ether;  but  M.  Dublanc,  convinced  that  the  whole  of  the  narcotina 
was  not  thus  extracted,  proposed  the  following  plan.  "  Take  of  watery  extract 
of  opium  16  ounces;  dissolve  it  in  8  ounces  of  distilled  water  ;  introduce  the 
solution  into  the  water-bath  of  a  still ;  pour  upon  it  104  ounces  of  pure  ether; 

*  Professor  Procter  informs  us,  as  the  result  of  his  own  observation,  that  in  the  alco- 
holic extract  of  nux  vomica  there  is  a  considerable  proportion  of  fixed  oil  (giij  in  ,^xvi 
of  the  seeds),  which  will  not  remain  mixed  with  the  other  ingredients,  becoming  fluid  in 
summer,  and  concreting  in  cold  weather.  This  he  thinks  should  be  separated  Irom  the 
extract,  and  shaken  with  a  little  diluted  alcohol,  which  takes  from  it  any  adhering  active 
matter.  The  washings  should  be  evaporated,  and  the  residuum  mixed  with  the  extract, 
the  fatty  matter  being  thrown  away.  [Isote  to  the  tenth  edition.) 
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dinlil  off  24  ounces  of  the  ether;  take  apart  the  apparatuf),  and  decant  the 
ether  which  Hoatrf  on  the  top  of  the  extract;  wash  the  latlt-r  while  hot  with  the 
diBtilliHl  ether;  concentrate  tlie  residual  matter,  diritsolve  it  in  diHtilU-d  water, 
filter  the  solution,  and  evaporate  to  a  proper  con.Histence."  It  is  doubtful  whe- 
ther any  useful  end  Ih  <>-ained  i>y  this  operation  conunenHuratc  with  it.s  cotitlincHH; 
08  there  is  reason  to  think  that  narcotina  does  not  in  fact  produce  the  unpleasant 
effects  which  have  heeu  ascribed  to  it;  and  the  noxious  jirinciples  in  opium,  of 
which  ether  is  capable  of  depriving  it,  are  probably  left  behind,  for  the  most  part 
at  least,  in  the  formation  of  the  aqueous  extract. 

Reclu2  obtaiued  from  sixteen  ounces  of  opium  an  average  product  of  nine 

ounces  by  hot  water  and  six  by  cold ;  and  Prof.  Procter  informs  us  that  the  U.  S. 

formula  usually  yields  about  seven  and  a  half  ounces  from  tlie  same  quantity. 

he  dose  of  the  extract  of  opium  is  about  one-half  that  of  opium  itself. 

O//'.  Prep.   Emplastrum  Opii,  U.  S.;  Extractum  Opii  Liquidum,  Br.;  Tro 

chisci  Opii,  Br.;  Vinum  Opii,  Br.  W. 

EXTRACTUM  PAPAVERIS.  Br.    Extract  of  Poppies. 

"Take  of  Poppy  Capsules,  dried,  freed  from  the  seeds,  and  coar?ely  pow- 
lered,  one  pound  [avoirdupois]  ;  Rectified  Spirit  two  ounces  [avoird.]  ;  Boil- 
ing Distilled  Water  a  sujfficiency.  Mix  the  Poppy  Capsules  with  two  pints  [Im- 
perial measure]  of  the  Water,  and  infuse  for  twenty-four  hours,  stirring  them 
frequently ;  then  pack  them  in  a  percolator,  and,  adding  more  of  the  Water, 
allow  the  liquid  slowly  to  pass  until  about  a  gallon  [Imp.  meas  J  has  been 
collected,  or  the  Poppies  are  exhausted.  Evaporate  the  liquor  by  a  water- 
bath  until  it  is  reduced  to  a  pint  [Imp.  meas],  and,  when  cold,  add  the  Spirit. 
Let  the  mixture  stand  for  twenty-four  hours;  then  separate  the  clear  liquor  by 
filtration,  and  evaporate  this  by  a  water-bath,  until  the  extract  has  acquired  a 
suitable  consistence  for  forming  pills."  Br. 

The  Extract  of  Poppy  Capsules  was  an  officinal  of  the  Lond.  and  Edin.  Col- 
leges, but  was  abandoned  in  the  formation  of  the  first  British  Pharmacopoeia. 
It  has,  however,  been  introduced  into  the  present  edition  of  that  work,  though 
with  a  process  somewhat  modified.  The  London  Pharmacopoeia  merely  di- 
rected the  maceration  of  the  capsules  in  hot  water,  boiling  down  and  strain- 
ing, and  then  evaporating  to  a  proper  consistence.  Mr.  Brande  observed,  in're- 
lation  to  the  extract  thus  made,  that,  if  boiled  over  an  open  fire,  it  is  often  nearly 
inert.  He  stated,  moreover,  that  it  was  apt  to  have  a  troublesome  consistence, 
being  too  hard  to  be  formed  into  pills,  and  too  tough  to  be  pulverized.  It  was, 
we  presume,  in  reference  to  these  objections  that  the  present  modifications  of 
the  old  method  were  adopted.  Decoction  has  been  superseded  by  nmceration 
and  percolation,  and  evaporation  by  the  water-bath  is  directed  in  order  to  avoid 
an  excessive  heat.  The  addition  of  the  spirit  is  probably  intended  to  produce 
coagulation  of  the  albumen,  which  was  effected  by  heat  in  the  former  process. 
The  present  formula  is  no  doubt  a  great  improvement  upon  that  of  the  colleges. 

According  to  Brande,  one  cwt.  of  the  capsules  without  the  seeds  yields  the 
average  product  of  35  pounds  of  extract.  Mr.  Jos.  Ince,  in  reference  to  the 
London  process,  recommends  that  the  strained  hot  decoction,  after  having  been 
brought  by  evaporation  to  a  syrupy  consistence,  should  be  diluted  with  eight 
times  its  bulk  of  water,  then  filtered,  and  ultimately  evaporated.  In  this  way 
substances  which  had  become  insoluble  in  the  evaporation  were  separated. 
Thus  made,  the  extract  will  keep  well.  (Fharrn.  Journ.,x\v.  489.)  M.  Meu- 
rein  gives  particular  directions  for  making  an  alcoholic  extract  of  poppy  cap- 
sules, which  may  be  consulted  with  advantage  by  those  who  may  be  called 
on  to  supply  any  demand  for  this  preparation.  (See  Journ.  de  Pharm.,  3e  ser., 
xxiii.  341.)  We  are  told  that  an  extract  is  prepared  in  this  country  from  the 
whole  herb,  cut  after  the  fruit  has  formed,  but  while  it  is  still  green.  The  cap- 
sules exclusively  should  be  used ;  and  the  best  time  for  collecting  them  is  im- 
mediately after  they  have  begun  to  become  yellowish.  The  extract  possesses 
the  virtues  of  opium,  but  is  greatly  inferior,  and  less  uniform  in  strength.  The 
dose  is  from  five  to  ten  grains.  W. 
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EXTRACTUM  PAREIR^.  Br.    Extract  of  Pareira. 

"Take  of  Pareira  Root,  in  coarse  powder,  one  pound  [avoirdupois]  ;  Boil- 
ing Distilled  Water  one  gallon  [Imperial  measure],  or  a  sufficiency.  Digest 
the  Pareira  with  a  pint  [Imp.  meas.]  of  the  Water  for  twenty-four  hours ; 
then  pack  in  a  percolator,  and,  adding  more  of  the  Water,  allow  the  liquor 
slowly  to  pass  until  a  gallon  [Imp.  meas.]  has  been  collected,  or  the  Pareira 
is  exhausted.  Evaporate  the  liquor  by  a  water-bath  until  the  extract  has 
acquired  a  suitable  consistence  for  forming  pills."  Br. 

Like  the  preceding  extract,  this  was  formerly  directed  by  the  London  and 
Edinburgh  Colleges,  was  omitted  in  the  first  British  Pharmacopoeia,  and  has 
been  adopted  again  in  the  present  edition.  By  the  formula  of  the  London 
College,  it  was  prepared  by  boiling  the  root  in  water,  straining  wh.le  hot,  and 
then  evaporating  to  dryness.  The  British  Pharmacopoeia  more  wisely  exhausts 
the  root  by  percolation,  and  evaporates  by  a  water-bath,  thus  avoiding  the  bad 
effects  of  long-continued  heat.    The  dose  is  from  ten  to  thirty  grains.       W. 

EXTRACTUM  PHYSOSTIGMATIS.  Br.  Extract  of  Calabar 
Bean. 

"  Take  of  Calabar  Bean,  in  coarse  powder,  one  pound  [avoirdupois]  ;  Rec- 
tified 8])\r'\t  four  pints  [Imperial  measure].  Macerate  the  Bean  for  forty-eight 
hours  with  one  pint  [Imp.  meas.]  of  the  Spirit  in  a  close  vessel,  agitating  oc- 
casionally, then  transfer  to  a  percolator,  and,  when  the  fluid  ceases  to  pass, 
add  the  remainder  of  the  Spirit  so  that  it  may  slowly  percolate  through  the 
powder.  Subject  the  residue  of  the  Bean  to  pressure,  adding  the  pressed  liquor 
to  the  product  of  the  percolation ;  filter,  distil  off  most  of  the  Spirit,  and  evapo- 
rate what  is  left  in  the  retort  by  a  water- bath  to  the  consistence  of  a  soft 
extract."  Br. 

As  alcohol  is  a  much  better  solvent  than  water  of  the  active  principles  of 
the  bean,  it  is  preferred  in  making  the  extract.  For  the  uses  of  the  extract,  see 
Fhysostigmatis  Faba  in  Part  I  (page  672).  The  dose  for  internal  use  is  from 
one-sixteenth  to  one-fourth  of  a  grain,  W. 

EXTRACTUM  PODOPHYLLL  U.  S.     Extract  of  May-apple. 

"  Take  of  May-apple,  in  moderately  fine  powder,  tivelve  troyounces ;  Alco- 
hol four  pints;  Water  a  sufficient  quantity.  Introduce  the  powder,  previ- 
ously mixed  with  three  fluidounces  of  Alcohol,  into  a  conical  percolator,  and 
pour  upon  it  the  remainder  of  the  Alcohol.  When  the  tincture  ceases  to  pass, 
pour  gradually  upon  the  powder  sufficient  Water  to  keep  its  surface  covered, 
until  four  pints  of  tincture  have  passed.  Set  this  aside,  and  continue  the  per- 
colation until  six  pints  of  infusion  have  been  obtained.  Distil  off  the  alcohol 
from  the  tincture,  and  evaporate  the  infusion,  until  the  liquids  respectively 
have  been  brought  to  the  consistence  of  thin  honey ;  then  mix  them,  and 
evaporate  to  the  proper  consistence."  U.  S. 

This  is  possessed  of  the  purgative  properties  of  the  root,  and  may  be  given 
in  the  dose  of  from  five  to  fifteen  grains.  It  might  be  substituted  in  all  cases 
for  the  extract  of  jalap. 

From  experiments  made  by  Mr.  John  R.  Lewis,  it  is  probable  that  the  alco- 
holic extract  would  be  much  more  powerful  as  a  purgative  than  the  officinal 
preparation;  but  it  does  not  follow  that  it  would  be  more  serviceable.  (See 
Am.  Journ.  of  Fharm.,  xix.  170.)  W. 

EXTRACTUM  QUASSIA..  U.S.,  Br.    Extract  of  Quassia. 

"  Take  of  Quassia,  in  moderately  fine  powder,  twelve  troyounces ;  Water  a 
sufficient  quantity.  Moisten  the  Quassia  with  four  fluidounces  of  Water,  pack 
it  in  a  conical  percolator,  and  gradually  pour  Water  upon  it  until  the  infusion 
passes  but  slightly  impregnated  with  the  properties  of  the  Quassia.  Boil  down 
the  liquid  to  three-fourths  of  its  bulk ;  then  strain,  and,  by  means  of  a  water- 
bath,  evaporate  to  the  proper  consistence."  U.  S. 

"  Take  of  Quassia  Wood,  rasped,  one  pound  [avoirdupois]  ;  Distilled  Water 
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a  sufficient/.  Macerate  the  Quansia  with  ei^ht  fluidounee«  of  the  Water  for 
iwelvo  hours;  tlien  pack  in  a  piTcoUitor,  ami  atJdiiijf  more  of  the  Water  allow 
the  li(|uur  slowly  to  pass  until  the  (Quassia  is  exiiausted.  Kvaporate  the  liquor; 
filter  before  it  beeouies  too  thick;  and  again  evaporate  hy  a  water-bath  until 
the  extract  is  of  a  suital)Ie  consistence  for  forming  pills."  J{r. 

According  to  M.  llecluz,  sixteen  ounces  of  C^uassia  yield  by  infusion  in 
water  seven  drachnjs  of  extract ;  by  maceration  in  alcohol  of  19*  Baume,  two 
ounces  five  drachms  and  a  half.  The  difference  between  these  quantities  is  so 
great  that  we  suspect  some  mistake  in  the  table  of  the  Dictionnaire  des 
Drogues  from  which  wo  quote. 

The  extract  of  quassia  is  dark-brown  or  black,  and  excessively  bitter.  It  is 
apt  to  become  dry  and  disposed  to  crumble  by  time.  It  concentrates  a  greater 
amount  of  tonic  power  within  a  given  weight  than  any  other  extract  of  the 
simple  bitters;  and  may,  therefore,  be  given  with  great  advantage  in  cases  in 
which  it  is  desirable  to  administer  this  class  of  substances  in  as  small  a  bulk, 

Pnd  with  as  little  inconvenience  to  the  patient  as  possible.    The  dose  is  about 
ve  grains,  to  be  given  in  the  form  of  pill.  W. 

EXTRACTUM  RHEI  ALCOHOLICUM.  U.S.  Extractdm 
in Bi.  Br.  ^U.S.  1S50.  Alcoholic  Extract  of  Rh  ubarb.  Extract  of  Mhubarb. 
"Take  of  Rhubarb,  in  moderately  fine  powder,  twelve  troyounces ;  Alcohol 
a  pint;  Diluted  Alcohol  a  sufficient  quantity.  Moisten  the  powder  with  four 
fluidounces  of  the  Alcohol,  pack  it  in  a  conical  percolator,  and  gradually  pour 
upon  it.  first  the  remainder  of  the  Alcohol,  and  afterwards  Diluted  Alcohol, 
until  twelve  fluidounces  of  tincture  have  been  obtained.  Set  this  aside  in  a  warm 
place,  and  allow  it  to  evaporate  spontaneously  until  reduced  to  six  fluidounces. 
Continue  the  percolation  with  Diluted  Alcohol  until  the  tincture  passes  nearly 
tasteless.  Evaporate  this  in  a  porcelain  vessel,  by  means  of  a  water-bath,  at  a 
temperature  not  exceeding  160°,  to  the  consistence  of  syrup.  With  this  mix  the 
tincture  first  obtained,  and  continue  the  evaporation  until  the  mixture  is  reduced 
to  the  proper  consistence."  U.  S. 

"  Take  of  Rhubarb  Root,  sliced  or  bruised,  owe  pound  [avoirdupois]  ;  Rec- 
tified Spirit  ten  fluidounces  [Imperial  measure];  Distilled  Water  j^cepjin/g 
[Imp.  meas.].  Mix  the  Spirit  and  the  Water,  and  macerate  the  Rhubarb  in  the 
mixture  for  four  days;  then  decant,  press,  and  set  by  that  the  undissolved 
matter  may  subside ;  pour  off  the  clear  liquor,  filter  the  remainder,  mix  the 
liquors,  and  evaporate  by  a  water-bath,  at  a  temperature  not  exceeding  160°, 
until  the  extract  has  acquired  a  suitable  consistence  for  forming  pills."  Br. 

Rhubarb  yields  all  its  active  matter  to  water  and  alcohol ;  but,  unless  the 
evaporation  is  performed  with  great  care  and  with  a  moderate  heat,  it  is  cer- 
tain that  the  purgative  principle  is,  to  a  greater  or  less  extent,  injured  or  dissi- 
pated in  the  process ;  and  the  extract  may  thus  become  even  less  efficient  than 
the  root.  Among  other  consequences  which  result  from  the  boiling  tempera- 
ture, is  the  formation  of  a  compound  of  the  tannin  and  starch,  which  is  insolu- 
ble in  cold  water,  and  upon  its  precipitation  probably  carries  with  it  a  portion 
of  the  purgative  principle.  There  is,  moreover,  reason  to  believe  that  this  prin- 
ciple is  volatilizable  by  heat,  and  that  a  portion  of  it  escapes  with  the  vapour. 
When  properly  prepared,  the  extract  has  decidedly  the  peculiar  odour  of  rhu- 
barb. The  dose  of  the  extract  is  from  ten  to  thirty  grains.  W. 

EXTRACTUM  SENEGA  ALCOHOLICUM.  U.S.  Alcoholic 
Extract  of  Seneka. 

"Take  of  Seneka,  in  moderately  fine  powder,  twelve  troyounces;  Diluted 
Alcohol  a  sufficient  quantity.  Moisten  the  powder  with  four  fluidounces  of 
Diluted  Alcohol,  pack  it  in  a  conical  percolator,  and  gradually  pour  upon  it 
Diluted  Alcohol  until  three  pints  of  tincture  have  passed.  Evaporate  this,  by 
means  of  a  water-bath,  to  the  proper  consistence."  U.  S. 

This  is  a  good  preparation  of  Seneka,  possessing  all  its  virtues  in  a  concen- 
trated form.    There  seems  to  have  been  no  necessity  for  burdening  the  title 
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with  the  epithet  "  alcoholieum ;"  as  there  is  no  other  officinal  extract.    For  its 
uses,  see  Senega  in  Part  I.   The  dose  is  from  one  to  three  grains.  W. 

EXTRACTUM  STRAMOML  U.S.  Extractum  Stramonii  Foli- 
ORUM.  U.  S.  1850.  Extract  of  Stramonium.  Extract  of  Stramonium  Leaves. 

"  Tak&  of  Stramonium  Leaf  twelve  troyounces.  Bruise  it  in  a  stone  mortar, 
sprinkling  on  it  a  little  water,  and  express  the  juice;  then,  having  heated  this 
to  the  boiling  point,  strain,  and  evaporate,  at  a  temperature  not  exceeding  160°, 
to  the  proper  consistence."  U.  S. 

Like  all  the  other  inspissated  narcotic  juices,  this  is  an  uncertain  preparation, 
varying  in  strength  according  to  the  care  used  in  conducting  the  process,  and 
the  season  at  which  the  leaves  are  collected.  The  reader  will  find  a,i  page  1128, 
and  in  the  preliminary  observations  on  the  Extracts,  some  general  rules  which 
will  prove  useful  in  conducting  this  process.  The  insoluble  matter  separated 
from  the  expressed  juice  by  filtering,  and  that  coagulated  by  heat,  may  be  ad- 
vantageously rejected ;  as,  according  to  the  observations  of  MM.  Solon  and 
Soubeiran,  they  are  nearly  or  quite  inert.  This  is  done  in  the  present  process, 
which,  as  well  in  this  respect  as  in  directing  the  temperature  not  to  exceed 
160°,  is  an  improvement  of  the  old  one.  M.  Recluz  obtained  half  an  ounce  of 
extract  from  sixteen  ounces  of  the  leaves.  The  dose  is  a  grain  night  and 
morning,  to  be  gradually  increased  till  it  affects  the  system. 

Ojf.  Prep.  Unguentum  Stramonii,  U.  S.  W. 

EXTRACTUM  STRAMONTL  Br.  Extractum  Stramonii  Seminis. 

TT.S.1S50.    Extract  of  Stramonium.     Extract  of  Stramonium  Seed. 

"  Take  of  Stramonium  Seeds,  in  coarse  powder,  one  pound  [avoirdupois]  ; 
Ether  one  pint  [Imperial  measure],  or  a  sufficiency ;  Distilled  Water,  Proof 
Spirit,  of  each,  a  sufficiency.  Shake  the  Ether  in  a  bottle  with  half  a  pint  of 
the  Water,  and  after  separation  decant  the  Etlier.  Pack  the  Stramonium  in  a 
percolator,  and  free  it  from  its  oil  by  passing  the  washed  Ether  slowly  through 
it.  Having  removed  and  rejected  the  ethereal  solution,  pour  the  Spirit  over 
the  residue  of  the  Stramonium  in  the  percolator  and  allow  it  to  pass  through 
slowly  until  the  powder  is  exhausted.  Distil  off  most  of  the  Spirit  from  the 
tincture,  and  evaporate  the  residue  by  a  water-bath  until  the  extract  has  acquired 
a  suitable  consistence  for  forming  pills."  Br. 

Though  with  the  same  name,  this  is  a  very  different  preparation  from  the  pre- 
ceding one  of  the  U.  S.  Pharmacopceia,  which  is  the  inspissated  juice  of  the 
leaves  ;  while  the  British  is  an  alcoholic  extract  of  the  seeds.  The  latter  was 
formerly  officinal  with  us  under  the  name  of  Extractum  Stramonii  Seminis, 
while  that  now  named  Extractum  Stramonii  in  the  U.  S.  Pharmacopoeia  was 
then  denominated  Extractum  Stramonii  Foliorum.  Two  things  are  to  be  re- 
gretted in  the  changes,  in  reference  to  the  extracts  of  stramonium,  made  in  the 
revision  of  the  Pharmacopoeia  of  1850  ;  first,  that  the  extract  of  the  seeds,  which 
is  perhaps  the  most  efficient  preparation  of  stramonium,  should  have  been  aban- 
doned, and,  secondly,  that  the  old  name  of  Extractum  Stramonii  Foliorum 
should  not  have  been  retained ;  for  as  the  nomenclature  now  stands,  there 
must  be  inevitable  confusion,  only  to  be  guarded  against  by  great  care. 

This  is  an  excellent  preparation,  not  only  stronger,  but  more  uniform,  and 
therefore  more  to  be  relied  on  than  any  other  officinal  extract  of  stramonium. 
As  the  seeds  yield  their  virtues  more  freely  to  spirit  than  to  water  alone,  the  Br. 
Pharmacopoeia  has  very  properly  adopted  proof  spirit  as  the  menstruum.  The 
,use  of  the  ether  is  to  separate  inert  fatty  matter,  and  consequently  to  make  the 
extract  stronger  than  when  prepared  according  to  the  Br.  process  of  1864,  in 
which  ether  was  not  used ;  and  the  ether  is  washed,  in  order  to  separate  any 
alcohol  contained  in  it,  which  might  dissolve  the  active  matter.  According  to 
the  table  of  Recluz,  sixteen  ounces  of  the  seed  afford  two  ounces  and  two 
drachms  of  extract  by  maceration  in  diluted  alcohol,  and  one  ounce  and  a  half 
by  decoction.  The  dose  to  begin  with  is  the  quarter  or  half  of  a  grain,  twice  a 
day,  to  be  gradually  increased.  W. 
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EXTUACTUM  STRAMONII  ALCOIIOLICUM.  U.S.  Alcoholic 
Extract  of  Stramomum. 

"Take  of  Strnmonimn  L«'af,  nicently  drit-d  and  in  fine  powdtT,  twelve  troy- 
oitncfH;  Alcohol  a  pint;  Diluted  Alcohol  a  Kujficient  quantily.  Introduce  the 
powder,  previously  mixed  with  one-third  of  the  Alcohol,  into  a  conical  perco- 
lator, and  frradually  pour  upon  it  the  reniainderof  the  Alcohol,  When  the  liquid 
has  all  hcen  absorbed  by  the  powd<!r,  pour  on  Diluted  Alcohol  until  a  pint  of 

Iincture  has  been  obtained.  Sot  this  aside  in  a  warm  place,  and  allow  it  to 
tvaporate  spontaneously  until  reduced  to  three  fluidounces.  Continue  theper- 
lolation  with  Diluted  Alcohol  until  two  pints  more  of  tincture  have  passed,  or 
Intil  the  powder  is  exhausted  ;  then  evaporate,  by  means  of  a  water-bath,  at  a 
emperature  not  exceeding  160°,  to  the  consistence  of  syrup.  With  this  mix  the 
hree  fluidounces  of  tincture  first  obtained,  and  continue  the  evaporation,  at  a 
temperature  not  exceeding  120°,  until  the  mixture  is  reduced  to  the  proper 
consistence."  U.  S. 

There  is  no  such  superiority  in  this  preparation  over  the  inspissated  juice  as 
to  have  called  for  a  separate  process ;  especially  as  the  stramonium  plant  is  so 
abundant  that  there  can  be  nowhere  any  difficulty  in  obtaining  the  leaves  fresh 
at  the  proper  season.  It  is,  we  think,  a  poor  substitute  for  the  abandoned  ex- 
tract of  the  seeds.  The  dose  is  a  grain.  W. 

EXTR  ACTUM  TAR  AX  ACL  U.S.,  Br.    Extract  of  Dandelion. 

"  Take  of  Dandelion,  gathered  in  September,  sixty  troyounces.  Slice  the  Dan- 
delion, and  bruise  it  in  a  stone  mortar,  sprinkling  on  it  a  Httle  water,  until  re- 
duced to  a  pulp.  Then  express  and  strain  the  juice,  and  evaporate  it  in  a  vacuum, 
or  in  a  shallow  dish  over  a  water-bath,  to  the  proper  consistence."  U.  S. 

"  Take  of  Fresh  Dandelion  Root  four  pounds  [avoirdupois].  Crush  the 
Root ;  press  out  the  juice,  and  allow  it  to  deposit ;  heat  the  clear  liquor  to 
212°,  and  maintain  the  temperature  for  ten  minutes;  then  strain,  and  evapo- 
rate by  a  water-bath,  at  a  temperature  not  exceeding  160°,  until  the  extract 
has  acquired  a  suitable  consistence  for  forming  pills."  Br. 

This  extract  is  undoubtedly  stronger,  prepared  from  the  root  alone  than  from 
the  whole  plant.  It  is  important  that  the  root  should  be  collected  at  the  right 
season.  The  juice  expressed  from  it  in  the  spring  is  thin,  watery,  and  of  a  feeble 
flavour;  in  the  latter  part  of  the  summer,  and  in  autumn,  thick,  opaque,  cream- 
coloured,  very  bitter,  and  abundant,  amounting  to  one-third  or  one-half  its 
weight.  It  may  be  collected  in  August,  and  afterwards  until  severe  frost.  Ac- 
cording to  Mr.  Squire,  frost  has  the  eflfect  of  diminishing  the  bitterness  and  in- 
creasing the  sweetness  of  the  root.  An  extract  prepared  by  inspissating  the 
juice,  as  in  the  present  U.  S.  and  Br.  processes,  is  much  more  efficient  than  that 
prepared  in  the  old  way  by  decoction.  The  inspissation  should  be  effected  by 
exposing  the  juice  in  shallow  vessels  to  a  current  of  warm  dry  air,  or  by  evapo- 
ration in  a  vacuum,  and  should  not  be  unnecessarily  protracted.  Long  expo- 
Sure,  during  evaporation,  changes  the  bitterness  of  the  juice  into  sweetness, 
which  is  a  sign  of  inferiority.  In  the  British  process,  it  is  wisely  directed  that, 
before  the  evaporation  of  the  juice,  it  shall  be  exposed  for  a  short  time  to  a  heat 
sufficient  to  coagulate  the  albumen,  which  is  then  .separated  and  rejected  as 
useless,  and  indeed  injurious  by  favouring  decomposition.  As  often  found  in 
the  shops,  the  extract  is  dark-coloured,  sweet,  and  in  all  probability  nearly  in- 
ert. Mr.  Houlton  took  more  than  an  ounce  of  it  in  a  day,  without  any  sensible 
effect.  (Pharm  Journ.,  i.  421.)  When  prepared  from  the  root  and  leaves  to- 
gether, it  has  a  greenish  colour.  Mr.  Brande  states  that  one  cwt.  of  the  fresh 
root  affords  from  twenty  to  twenty-five  pounds  of  extract  by  decoction  in  water. 
The  exi)ressed  juice  yields  from  11  to  25  per  cent,  of  extract,  the  greatest  pro- 
duct being  obtained  in  November,  and  the  least  in  April  and  May. 

This  extract  deteriorates  by  keeping,  and  should,  therefore,  be  renewed  an- 
nually. It  is  most  conveniently  given  dissolved  in  cinnamon  or  mint  water. 
The  dose  is  from  a  scruple  to  a  drachm  three  times  a  day.  W. 
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EXTRACTUM  VALERIANA  ALCOHOLICUM.  U.  S:  Alco- 
holic Extract  of  Valerian. 

"Take  of  Valerian,  in  iine  powder,  twelve  troyounces  ;  Alcohol  a  pint ;  Di- 
luted Alcohol  a  sufficient  quantity.  Moisten  the  powder  with  four  fluidounces 
of  Alcohol,  pack  it  in  a  percolator,  and  gradually  pour  upon  it  the  remainder 
of  the  Alfcohol.  When  the  liquid  has  all  been  absorbed  by  the  powder,  pour  on 
Diluted  Alcohol  until  a  pint  of  tincture  has  been  obtained.  Set  this  aside  in  a 
warm  place,  and  allow  it  to  evaporate  spontaneously  until  reduced  to  three  fluid- 
ounces.  Continue  the  percolation  with  Diluted  Alcohol  until  two  pints  more  of 
tincture  have  passed,  and  evaporate  this,  by  means  of  a  water-bath,  to  the  con- 
sistence of  syrup.  Lastly,  mix  the  two  liquids,  and  continue  the  evaporation, 
at  a  temperature  not  exceeding  120°,  until  the  mixture  is  reduced  to  the  proper 
consistence."  U.  S. 

This  extract  contains  most  of  the  active  matter  of  the  root,  though  a  portion 
of  the  volatile  oil  may  be  lost  in  the  process.  It  may  be  used  for  obtaining  the 
effects  of  valerian  on  the  system.  According  to  Vielguth  and  Nentwich,  the 
root  yields  23  per  cent,  of  its  weight  to  cold  dilated  alcohol  by  percolation. 
The  dose  of  the  extract  is  from  ten  to  thirty  grains.  W. 

EXTRACTA  FLUIDA. 

Fluid  Extracts. 

These  were  first  introduced  into  the  TJ.  S.  Pharmacopoeia  of  1850,  as  a  distinct 
class  of  preparations  ;  the  fluid  extract  of  sarsaparilla  being  the  only  one  pre- 
viously directed,  either  in  our  own  officinal  code,  or  by  the  British  Colleges. 
Their  distinctive  character  is  the  concentration  of  the  active  ingredients  of  medi- 
cinal substances  into  a  small  bulk,  in  the  liquid  form.  Independently  of  the 
greater  convenience  of  administration,  the  advantage  ofthis  class  of  preparations 
is  that,  the  evaporation  not  being  carried  so  far  as  in  the  ordinary  extracts,  the 
active  principles  are  less  liable  to  be  injured  by  heat.  The  main  difficulty,  in 
relation  to  them,  is  the  liability  of  substances  in  the  liquid  state  to  undergo 
spontaneous  decomposition.  This  is  counteracted  in  some  of  the  fluid  extracts 
by  means  of  sugar,  in  others  by  alcohol,  and  in  others,  again,  by  a  mixture  of 
the  two.  Formerly  a  class  of  preparations  was  united  with  the  fluid  extracts, 
which  in  the  present  edition  of  the  Pharmacopoeia  hold  a  distinct  position,  under 
the  name  of  oleoresins.  In  these  the  extracted  matter  is  in  its  own  nature  pre- 
servative ;  but  they  will  be  considered  elsewhere.  In  a  few  of  the  fluid  extracts 
ill  which  acetic  acid  is  used  as  one  of  the  menstrua,  this  also  probably  contributes 
to  their  preservation.  In  all  of  them  alcohol  or  alcohol  and  water  are  employed 
as  the  menstruum,  one  being  preferred  to  the  other  according  to  the  character 
of  the  active  principle  or  principles  to  be  extracted.  In  all,  moreover,  the  ex- 
traction is  effected  by  percolation  ;  and  in  the  evaporation  great  care  is  taken 
not  to  injure  the  product  by  too  great  a  heat.  Though  the  greater  portion  of 
the  alcohol  is  evaporated,  a  part  generally  remains,  which  contributes  towards 
the  preservation  of  the  preparation  ;  but,  as  this  alone  is  often  insufficient,  it  is 
necessary  to  have  recourse  to  sugar,  which  has  the  subsidiary  advantage  of  im- 
proving the  flavour.  Inthefluidextracts,  however,  instead  of  two  pounds  of  sugar 
to  each  pint  of  the  liquid,  as  in  the  case  of  the  ordinary  syrups,  it  is  generally 
sufficient  to  add  an  ounce  for  every  fluidounce.  Instead  of  sugar,  Mr.  Alfred 
B.  Taylor  has  proposed  the  use  of  glycerin,  which,  while  it  has  the  same  pre- 
servative influence,  possesses  besides  the  valuable  property  of  dissolving  mat- 
ters which  are  deposited  by  some  of  the  fluid  extracts  in  which  sugar  is  em- 
ployed, rendering  them  turbid,  and  giving  them  a  repulsive  aspect.  He  has 
tried  the  glycerin  in  one  or  more  of  the  fluid  extracts  liable  to  this  disadvantage, 
and  found  it  to  answer  perfectly.  (Am.  Journ.  of  Pharm.,  Jan.  1865,  p.  50.) 
The  British  Pharmacopoeia  has  a  few  of  these  preparations,  which  it  prefers 
to  name  Extracta  Liquida. 
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For  vahmble  remarks  tipon  tho  Fluid  Kxtrncts,  and  many  important  practical 

rules  in  tlu;  jtn  paration  of  the  several  articles  of  the  class,  the  reader  is  referred 

to  reports  by  I'rof.  Procter  in  the  J'ruceedinyn  of  the  American  J'harmaceu' 

Jical  Association  for  18^)1)  (p.  2(15),  and  for  18(53  (p.  222).  We  would  Ktronj,'ly 

ipress  on  practi(,'al  pharniaceutisls  the  p:reat  iniportance  of  fulfillinj?  carefully 

kvery  officinal  direction  in  the  several  formulas  which  follow,  and  especially  of 

)nductinj?  njost  cautiously  the  process  of  percolation,  upon  the  due  j)erform- 

ice  of  which  the  efficiency  of  the  product  so  much  depends.  Properly  prepared, 

le  fluid  extracts  are  amonji;  the  most  efficacious,  convenient,  and  eleg^ant  medi- 

inal  pre|)arations;  whereas,  if  carelessly  or  ij^norantly  made,  there  are  probably 

)ne  which  would  be  more  likely  to  deceive  the  hopes  of  the  practitioner. 

The  high  price  of  alcohol  of  late  has  tended  greatly  to  increase  the  cost, 
id  con.>*equently  to  limit  the  use,  of  the  fluid  extracts;  and  it  is  asserted  that 

regard  to  those  prepared,  a  roganl  to  economy  has,  in  many  instances,  caused 
ievialions  from  the  officinal  formulas  which  have  led  to  variable  and  uncer- 
tain results.  It  will  certainly  be  very  desirable,  when  another  revision  of  the 
Pharmacopoeia  is  made,  to  take  all  the  proposed  changes  into  consideration, 
and  make  such  modifications  of  the  officinal  processes  as  may  be  deemed  de- 
sirable, whether  in  regard  to  economy  or  efficiency.  In  the  mean  time,  how- 
ever, tiie  officinal  directions  should  be  adhered  to,  whenever  practicable,  in  re- 
ference to  all  preparations  having  special  officinal  names ;  or,  if  they  are  de- 
parted from,  the  fact  should  be  indicated  in  the  title  of  the  preparation. 

Two  modes  have  been  suggested  of  preparing  the  fluid  extracts  more  eco- 
nomically; one,  by  applying  the  plan  of  repercolation,  as  proposed  by  Dr.  E.  R. 
Squibb,  to  this  class  of  preparations  as  well  as  to  the  dry  extracts;  the  other 
by  means  of  expression,  as  recommended  by  Mr.  N.  Spencer  Thomas.  With 
the  peculiarities  of  the  former  method  the  reader  is  already  familiar.  Much  may 
be  said  in  its  favour ;  but  it  is  liable  to  two  objections  ;  one,  that,  by  leaving  the 
medicine  incompletely  exhausted,  it  endangers  results  more  or  less  difierent  from 
those  officinally  contemplated ;  the  other,  that,  in  order  to  obviate  this  incon- 
venience, a  degree  of  knowledge  and  skill  is  requisite  not  always  met  with  in 
those  whose  business  it  is  to  make  these  preparations.  As  regards  the  plan  of 
Mr.  Thomas,  it  consists  in  exposing  the  substance  to  be  acted  on  to  successive 
expressions,  by  means  of  a  press,  with  the  menstruum  divided  into  different 
portions  ;  so  that  fresh  portions  of  liquid  are  brought  to  act  on  the  same  solid 
body  in  difl"erent  stages  of  exhaustion ;  and  then  mixing  the  expressed  liquids. 
The  due  proportion  between  the  weight  of  the  medicine  and  the  bulk  of  the 
ultimate  fluid  extract  is  secured  by  regulating  the  measure  of  the  last-added 
portion  of  menstruum,  which,  in  the  process  as  described  by  Mr.  Thomas, 
is  the  third.  Whatever  may  be  the  advantages  of  this  method,  and  it  is  not 
without  its  recommendations,  it  is  liable  to  the  objection  of  having  been  pa- 
tented.   (Am.  Journ.  of  Pharm.,  May,  1866,  p.  219.) 

A  third  method  of  limiting  the  quantity  of  alcohol  used,  has  been  very  re- 
cently proposed  by  Mr.  S.  P.  Duffield  of  Detroit.  It  consists  in  macerating, 
for  from  six  to  ten  days,  the  medicine  to  be  acted  on,  previously  deprived,  by 
means  of  a  vacuum  apparatus,  of  all  the  air,  and  of  all  readily  volatilizable  mat- 
ter contai  ned  in  its  pores,  with  a  certain  volume  of  the  menstruum,  which  is  forced 
through  a  tube  into  the  vacuum  pan  by  atmospheric  pressure,  and  thus  brought 
into  the  most  intimate  contact  with  all  parts  of  the  powder.  The  process  is 
completed  by  submitting  the  mass  thus  impregnated  to  hydraulic  pressure, 
and,  after  allowing  the  liquid  to  settle  in  glass  carboys,  drawing  off  the  clear 
liquid  into  bottles.  It  is  only  by  experience  that  the  value  of  this  process 
can  be  determined.  {Ibid.,  Jan,  1869,  p.  2.)  It  is  obviously  inapplicable  to 
substances,  whose  virtues  depend  in  any  considerable  degree  upon  readily 
volatilizable  constituents.  W, 

EXTRACTUM  BEL^  LIQUIDUM.  Br.  Liquid  Extract  of  Bael 
"  Take  of  Bael  Fruit  one  pound  [avoirdupois] ;  Distilled  W^ater  twelve  pints 
73 
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[Imperial  measure]  ;  Rectified  Spirit  two  Jiuidounces.  Macerate  the  Bael 
for  twelve  hours  in  one-third  of  the  Water;  pour  off  the  clear  liquor;  repeat 
the  maceration  a  second  and  third  time  for  one  hour  in  the  remaining  two-thirds 
of  the  Water;  press  the  marc;  and  filter  the  mixed  liquors  through  flannel. 
Evaporate  to  fourteen  fluidounces ;  and, when  cold,  add  the  Rectified  Spirit."  Br. 
This  is  a  new  officinal  of  the  British  Pharmacopoeia,  of  which  very  little  is 
known  in  the  United  States.  It  is  one  of  the  forms  in  which  the  new  India  re- 
medy bael  is  employed,  and  the  reader  is  referred  to  the  article  on  that  subject 
in  Part  I.  I]ach  fluidounce  of  the  extract  represents  an  avoirdupois  ounce  of 
the  medicine,  and  the  dose  is  from  one  to  four  fluidrachms.  W. 

EXTRACTUM  BUCIIU  FLUIDUM.  ?7.  >S.  Fluid  Extract  of  Buchu. 

"Take  of  Buchu,  in  moderately  fine  powder,  sixteen  troyounces ;  Alcohol  a 
sufficient  quantity.  Moisten  the  Buchu  with  six  fluidounces  of  Alcohol,  intro- 
duce it  into  a  cylindrical  percolator,  press  it  firmly,  and  gradually  pour  Alcohol 
upon  it  until  twelve  fluidounces  of  tincture  have  passed.  Set  this  aside,  and  con- 
tinue the  percolation  until  two  pints  more  of  tincture  have  been  obtained.  Eva- 
porate this,  by  means  of  a  water-bath,  at  a  temperature  not  exceeding  150°,  to 
four  fluidounces,  and  mix  it  with  the  reserved  tincture.  Allow  the  mixture  to 
stand  for  twenty-four  hours,  and  filter  through  paper."  U.  S. 

In  consequence  of  the  tenacity  of  the  leaves,  it  is  somewhat  difficult  to  pow- 
der them  in  a  mortar,  and  it  will  be  convenient  to  resort  to  a  mill  for  the  pur- 
pose. As  the  most  active  ingredient  of  buchu  is  volatile,  the  direction  in  the 
formula  to  set  aside  the  first  portion  of  tincture  obtained,  which  is  a  highly  con- 
centrated solution,  is  peculiarly  important;  for,  if  it  were  subjected  to  evapora- 
tion, much  of  the  volatile  oil  would  necessarily  escape.  The  facility  of  obtaining 
such  concentrated  solutions  by  means  of  percolation  is  one  of  the  greatest  re- 
commendations of  the  process,  and  is  especially  valuable  in  the  preparation  of 
the  fluid  extracts.  The  tincture  subsequently  obtained  probably  contains  a  large 
proportion  of  the  fixed  ingredients  of  the  leaves,  and  will,  therefore,  allow  of 
concentration  without  material  loss.  This  is  one  of  the  fluid  extracts  in  which 
alcohol  acts  at  once  as  the  menstruum  and  the  preservative  agent.  The  prepa- 
ration is,  indeed,  nothing  more  than  a  very  concentrated  tincture ;  and,  as  buchu 
is  itself  a  stimulant  agent,  and  generally  exhibited  in  cases  admitting  or  requir- 
ing stimulation,  there  is  no  medicinal  incompatibility  in  the  case. 

In  a  criticism  upon  this  article,  contained  in  the  Proceedings  of  the  Amer. 
Pharm.  Association  of  1866,  Dr.  E.  R.  Squibb  offers  two  amendments;  one 
in  reference  to  the  fineness  of  the  powder,  which  he  thinks  cannot  be  too 
fine  ;  the  other  as  to  the  quantity  of  alcohol  used  in  percolation,  which,  in  view 
of  the  costliness  of  that  fluid,  might  with  propriety  be  greatly  reduced.  For 
successful  percolation  it  is  necessary  that  the  process  should  be  slowly  per- 
formed; and,  in  the  commencement,  the  filtrate  should  not  be  allowed  to  pass 
more  rapidly  than  at  the  rate  of  one  drop  in  a  second.  This  slowness  of  per- 
colation cannot  be  commanded  if  the  powder  is  coarse ;  hence  his  recommenda- 
tion upon  this  point.  The  quantity  of  alcohol  used  for  obtaining  the  second  por- 
tion of  percolate  might,  as  he  believes,  be  reduced  one-half  without  perceptibly 
impairing  the  virtues  of  the  fluid  extract;  the  last  pint  that  passes  extracting 
comparatively  very  little  from  the  powder.  Dr.  Squibb  offers  a  process  in  con- 
formity with  these  views,  and  with  his  plan  of  percolation,  which  may  be  seen 
in  the  Am.  Journ.  of  Pharm.  (March,  186Y,  p.  133). 

This  fluid  extract  is  clear,  at  first  greenish,  but  at  length  of  a  dark  reddish- 
brown  colour,  and  possessed  in  a  high  degree  of  the  sensible  properties  of  the 
leaves.  It  is  said  to  acquire  the  odour  of  mint  when  long  kept,  showing  that 
some  change  takes  place  in  its  volatile  oil.  Bach  fluidounce  of  the  fluid  extract 
represents  a  troyounce  of  the  leaves;  and  the  dose  is  twenty  or  thirty  minims,  to 
be  given  diluted  with  water.  W. 

EXTRACTUM  CIMICIFUG^  FLUIDUM.  U.  S.  Fluid  Extract 
of  Cimicifuga. 

"Take  of  Cimicifuga,  in  fine  powder,  sixteen  troyounces ;  Stronger  Alcohol 
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-)  pint  and  a  half;  DiliitiMl  Alcohol  a  Huffirifnt  (jnan(i/y.  M  oiHten  the  Ciinicifu^a 
Willi  four  (iuidounces  of  tijo  Stronjfer  Alcohol,  introduce  it  into  a  conical  perco- 
lator, pour  upon  it  the  remainder  of  the  Stronj^er  Alcohol,  and,  when  the  whole 
of  this  has  entered  the  powder,  gradually  add  Diluted  Alcohol  until  a  pint  and 
a  half  of  tincture  have  passed.  Set  this  aside,  in  a  whallow  vessel,  in  a  warm 
^lace,  until  reduced  by  spontaneous  evaporation  to  twelve  fluidounces.  Con- 
Inue  the  percolation  with  Diluted  Alcohol,  until  two  pints  more  of  tincture  have 
»en  obtained.  Kvaporate  this,  by  means  of  a  water-bath,  at  a  temperature  not 
cceeding  150°,  to  four  Huidounces;  then  add  the  tincture  first  obtained  very 
radually  so  as  to  avoid  precipitation,  allow  the  mixture  to  stand  for  twenty-four 
lours,  and  filter  throujjfh  paper."  U.  S. 

This  is  essentially  the  process  of  Prof.  Procter,  published  in  the  eleventh  edi- 
lon  of  the  U.  S.  Dispensatory  (page  226);  stronj^er  alcohol  being  substituted  as 
le  first  menstruuiu  for  a  mi.vture  of  alcohol  and  ether.   There  can  be  little  doubt, 
re  think,  that  cimicifuga  depends,  for  its  remedial  effects,  in  part  upon  a  vola- 
lle  principle.   Hence  the  necessity  for  submitting  the  pint  and  a  half  of  concen- 
rated  tincture  first  obtained  to  spontaneous  evaporation,  without  the  aid  of  the 
rater-bath  subsequently  employed.  As  cimicifuga  is  often  given  in  cases  requir- 
Ig  rather  a  sedative  than  a  stimulant  influence,  it  is  desirable  to  have  no  more 
ilcohol  in  the  preparation  than  may  be  necessary  for  its  preservation.  On  this 
account,  the  first  tincture  with  alcohol  is  allowed  to  diminish  one-half  by  spon- 
taneous evaporation;  and  the  process  is  completed  with  diluted  alcohol,  which 
loses  nearly  all  its  spirit  in  the  subsequent  concentration.  As  the  result,  in  the 
latter  case,  is  little  more  than  a  strong  aqueous  solution,  there  is  some  precipi- 
tation of  resin  when  the  first  alcoholic  solution  is  added  to  it,  unless  care  is  taken 
to  make  the  mi.xture  very  gradually.  This  fluid  extract  is  of  a  very  dense  red- 
dish-brown colour,  and  clear,  yet  disposed  to  deposit  a  resinoid  sediment  on 
standing.    It  is  probably  one  of  the  fluid  extracts  in  which  glycerin  might  be 
advantageously  employed.   It  has  the  peculiar  odour  and  taste  of  cimicifuga. 
A  fluidounce  of  it  represents  a  troyounce  of  the  root,  and  probably  contains  all 
or  nearly  all  its  virtues.  The  dose  is  from  thirty  minims  to  a  fluidrachm.      W. 

EXTRACTUM  CmCHOX^E  FLUIDUM.  U.  S.  Extractum 
Cinchona  Flav^  Liquiddm.  Br.  Fluid  Extract  of  Cinchona.  Liquid 
Extract  of  Yellow  Cinchona. 

"  Take  of  Yellow  Cinchona,  in  moderately  fine  powder,  sixteen  troyounces  ; 
Sugar,  in  coarse  powder,  twenty  troyounces ;  Diluted  Alcohol  a  sufficient  quan- 
tity. Moisten  the  Cinchona  with  ten  fluidounces  of  Diluted  Alcohol,  allow  it  to 
stand  for  half  an  hour,  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually 
pour  upon  it  Diluted  Alcohol  until  four  pints  of  tincture  have  been  obtained. 
Evaporate  this,  by  means  of  a  water  bath,  to  two  pints;  then  add  the  Sugar, 
evaporate  again  to  two  pints,  and  strain  the  liquid  while  hot."  U.  S. 

"  Take  of  Yellow-Cinchona  Bark,  in  coarse  powder,  one  pound  [avoirdupois] ; 
Distilled  Water  a  sufficiency ;  Rectified  Spirit  one  fluidounce.  Macerate  the 
Cinchona  Bark  in  two  pints  [Imp.  meas.]of  the  Water  for  twenty-four  hours, 
stirring  frequently ;  then  pack  in  a  percolator,  and  add  more  Water,  until  twelve 
pints  [Imp.  meas.]  have  been  collected,  or  until  the  Water  ceases  to  dissolve 
anything  more.  Evaporate  the  liquor  at  a  temperature  not  exceeding  16C 
to  a  pint  [Imp.  meas.] ;  then  filter  through  paper,  and  continue  the  evaporation 
to  three  fluidounces,  or  until  the  sp.  gr.  of  the  liquid  is  1-200.  When  cold,  add 
the  Spirit  gradually,  constantly  stirring.    The  sp.  gr.  should  be  about  1*100."  Jir. 

Of  these  two  formulas,  the  first  is  decidedly  preferable.  It  is  essentially  that 
of  Mr.  Alfred  B.  Taylor,  of  Philadelphia,  and  was  described  in  the  eleventh  edi- 
tion of  this  work  (page  272).  The  British  Pharmacopoeia  uses  water  only  as 
the  menstruum,  while  it  adds  alcohol  to  the  liquid  to  preserve  it.  In  the  U.  S. 
process  diluted  alcohol  is  used  as  the  menstruum,  and  the  alcohol  afterwards 
almost  all  driven  off,  sugar  being  used  as  the  preservative  agent.  Now  it  is  well 
known  that  Peruvian  bark  cannot  be  exhausted  by  water  alone  ;  and,  though  by 


1156  Extracta  Fluida.  part  il 

its  use  as  a  menstruum  the  resin  and  cinchonic  I'ed  are  mainly  left  behind,  so  also 
is  a  considerable  proportion  of  the  alkaloids.  By  using  diluted  alcohol  the  U.  S. 
Pharmacopoeia  extracts  all  the  virtues  of  the  bark,  and,  though  it  may  also  take 
up  some  of  the  resin  and  cinchonic  red,  it  avoids  any  gummy  matter  that  may 
be  present,  and  gets  rid  of  most  of  the  other  inert  matters  during  the  evapo- 
ration. The  British  preparation  contains  one-fourth  of  alcohol,  and  is  in  fact  a 
tincture ;  the  U.  S.  fluid  extract  is  a  highly  concentrated  infusion  preserved  by 
sugar.  Of  the  former,  four  fluidounces  are  intended  to  represent  an  avoirdupois 
])Ound  or  sixteen  ounces  of  the  bark ;  but  certainly  fail  to  do  so,  and  to  an  in- 
definite degree.  Of  the  latter,  two  fluidounces  actually  represent  an  ounce  of 
the  bark,  and  may  be  relied  on,  if  well  prepared,  to  produce  all  its  eflects.  The 
direction,  in  the  U.  S.  process,  to  strain  while  hot  is  necessary ;  because  a  por- 
tion of  the  cinchonic  red  and  cinchotannates  of  the  alkaloids,  which  are  much 
more  soluble  in  the  hot  than  in  the  cold  liquid,  is  deposited  wlien  it  cools.  The 
U.  S.  fluid  extract  is  consequently  somewhat  turbid,  at  least  deposits  a  sediment 
on  standing,  and  should  be  shaken  when  administered.  When  shaken,  it  is 
opaque,  and  of  a  light  brownish-red  colour,  as  if  prepared  rather  from  red  than 
Calisaya  bark. 

Mr.  Taylor,  since  his  original  suggestion  of  the  present  U.  S.  formula,  has 
found  that  the  insoluble  matter  which  renders  the  fluid  extract  turbid  may  be 
dissolved  by  a  certain  proportion  of  glycerin  with  the  aid  of  heat.  A  portion  of 
the  turbid  fluid  extract  mixed  with  an  equal  bulk  of  glycerin,  and  exposed  to 
heat,  became  perfectly  clear,  and  remained  so  after  cooling.  Influenced  by  this 
result,  he  prepared  a  formula  in  which  glycerin  was  substituted  for  sugar  in 
making  the  fluid  extract,  in  the  proportion  of  8  fluidounces  for  16  troyounces, 
with  the  effect  of  producing  a  perfectly  clear  preparation,  possessing  all  the 
remedial  properties  of  cinchona,  not  lial)le  to  change  by  fermentation,  and 
having  the  same  strength  as  the  officinal  fluid  extract.  For  the  precise  formula 
used  by  Mr.  Taylor,  see  the  Am  Journ.  of  Fharm.  for  Jan.  1865  (p.  51). 

The  dose  equivalent  to  a  drachm  of  the  bark  is  two  fluidrachms  ;  and  to  pro- 
duce an  antiperiodic  effect,  at  least  two  fluidounces  should  be  taken  between  the 
paroxysms.  W. 

EXTRACTUM  COLCIIICI  RADICIS  FLUIDUM.  U.  S.  Fluid 
Extract  of  Colchicum  Root. 

"  Take  of  Colchicum  Root,  in  fine  powder,  sixteen  troyounces  ;  Alcohol,  Wa- 
ter, each,  a  sufficient  quantity.  Mix  two  measures  of  Alcohol  with  one  of  Water, 
moisten  the  Colchicum  Root  with  six  fluidounces  of  the  mixture,  press  it  mode- 
rately in  a  conical  percolator,  and  gradually  pour  the  mixture  upon  it  until  twelve 
fluidounces  of  tincture  have  passed.  Set  this  aside,  and  continue  the  percolation 
until  two  pintsmore  of  tincture  have  been  obtained.  Evaporate  this  to  four  fluid- 
ounces,  mix  it  with  the  reserved  tincture,  and  filter  through  paper."  U.S. 

EXTRACTUM  COLCHICI  SEMIMS  FLUIDUM.  U.  S.  Fluid 
Extract  of  Colchicum  Seed. 

"Take  of  Colchicum  Seed,  in  moderately  fine  powder,  sixteen  troyounces ; 
Alcohol,  Water,  each,  a  sufficient  quantity.  Mix  two  measures  of  Alcohol  with 
one  of  Water,  moisten  the  Colchicum  Seed  with  six  fluidounces  of  the  mixture, 
press  it  firmly  in  a  conical  percolator,  and  pour  the  mixture  upon  it  until  twelve 
fluidounces  of  tincture  have  passed.  Set  this  aside,  and  continue  the  percolation 
until  two  pints  more  of  tincture  have  been  obtained.  Evaporate  this  to  four  fluid- 
ounces,  mix  it  with  the  reserved  tincture,  and  filter  through  paper."  U.  S. 

These  two  preparations,  the  one  of  the  cormus,  the  other  of  the  seeds  of  Col- 
chicum, are  made  precisely  in  the  same  manner,  and  are  nothing  more  nor  less 
than  strong  tinctures.  Considering  that  we  had  one  tincture,  two  wines,  and  two 
extracts  of  Colchicum,  all  efficient  preparations,  these  additions  to  our  pharmacy 
plight  have  been  spared,  unless  some  peculiar  advantage  could  have  been  gained 
from  them.  They  are,  however,  well  made,  and  no  doubt  concentrate  the  virtues 
of  colchicum  within  a  small  space    The  proportion  of  two  measures  of  alcohol 
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to  OHO  of  water  was  proferred  to  that  of  »!(|uul  luoafiuros,  an  in  diluted  alcohol, 
jcaurie  llu!  latttT  was*  found  to  extract  an  inert  matter  from  the  material  ope- 
ned on,  which  if*  left  behind  by  the  former.  The  proceg«  in  one  of  thowe  pub- 
jhed  by  Prof.  Prticter  iti  tiie  Proceediivjs  of  the  American  FharmacevUical 
Utsociation  for  1859  (p.  26  ). 

The  Huid  (extracts  of  colchicum  are  of  a  deep-brown  colour,  and  somewhat 
irbid.  la  relation  to  that  from  the  Heeds,  Mr.  Maisch  Btateft  that  it  cannot  bo 
)tained  clear  by  filtration  throui^h  either  a  dry  or  moist  filter;  but,  on  bein^f 
llowed  to  stand  for  some  days,  it  separates  into  two  layers,  the  upper  greenish- 
rown  and  of  an  oily  nature,  on  the  removal  of  which  the  lower  layer  is  left  per- 
»anent!y  clear.  (Am.  Juurn.  of  Fliarm.,  March,  1864,  p.  97.)  It  is  probably 
lat  the  u.se  of  glycerin  in  the  preparation  would  obviate  this  inconvenience, 
ipposing  the  root  and  seeds  to  be  exhausted  by  the  menstruum  employed, 
id  none  of  the  active  mutter  to  be  lost  in  the  evaporation,  a  troyounce  of  each 

represented  by  a  Huidounce  of  the  fluid  extract,  the  dose  of  which,  therefore, 
rould  be  from  two  to  eight  minims.  W. 

EXTRACTUM  COXII  FLUIDUM.  U.S.    Fluid  Extract  of  Hem- 

?lc. 

"Take  of  Hemlock,  recently  dried  and  in  fine  powder,  sixteen  troijounces ; 
[Acetic  Acid  half  a  Jiuidounce ;  Diluted  Alcohol  a  sufficient  quantity.  Mix 
the  Acid  with  three  pints  of  Diluted  Alcohol,  moisten  the  powder  with  half  a 
pint  of  the  mixture,  pack  it  in  a  conical  glass  percolator,  and  gradually  pour 
the  mixture  upon  it  until  twelve  fluidounces  of  tincture  have  passed.  Set  this 
aside,  and  continue  the  percolation,  first  with  the  remainder  of  the  mixture,  and 
afterwards  with  Diluted  Alcohol,  until  three  pints  more  of  tincture  have  been 
obtained.  Evaporate  this,  by  means  of  a  water-bath,  at  a  temperature  not  ex- 
ceeding 150°,  to  four  fluidounces,  mix  it  with  the  reserved  tincture,  and  filter 
through  paper."  U.  S. 

This  process  has  the  same  origin  as  the  preceding.  It  is  scarcely  possible 
that  a  li<piid  preparation  of  hemlock  could  be  made,  in  which  the  virtues  of  the 
drug  should  be  more  satisfactorily  concentrated.  By  the  use  of  acetic  acid  we 
probably  increase  the  solvent  powers  of  the  menstruum,  contribute  to  protect 
the  alkaloid  against  decomposition  during  the  concentration,  and  aid  the  alcohol 
in  preserving  the  fluid  extract  when  completed.  Prof.  Procter  states  that  the 
tendency  of  the  alkaloid  to  decomposition  is  entirely  controlled  by  acetic  acid 
at  any  temperature  below  150°  P.  (Proceedings  of  the  Am.  Pharm.  .^ssoc,  1859, 
p.  272.)  From  the  great  facility  with  which  conia  is  destroyed  by  heat,  it  is  an 
important  provision  in  the  process,  to  make  first  as  highly  concentrated  a  tinc- 
ture as  possible,  containing  most  of  the  virtues  of  the  leaves,  to  be  reserved  for 
admixture  with  the  portion  which  has  undergone  evaporation.  But  the  fluid 
extract  must  partake  of  the  uncertainty  of  the  leaves  themselves,  and  hence  the 
importance  of  using  them  immediately  after  they  are  dried,  and  of  taking  care 
that  they  should  be  properly  dried.  It  is  a  thick  but  mobile,  very  dark  liquid, 
with  a  yellowish  tint  in  thin  layers,  and  having  in  a  decided  degree  the  peculiar 
odour  of  the  leaves.  When  treated  with  an  alkali,  it  should  give  out  strongly 
the  mouse-like  odour  of  the  alkaloid  conia;  but  too  frequently  this  essential 
characteristic  is  wanting,  either  from  defect  in  the  leaves  used,  or  some  error  in 
performing  the  process.  In  a  specimen  which  came  under  our  notice,  having  all 
the  other  qualities  of  the  fluid  extract  in  perfection,  this  mouse-like  odour,  on 
contact  with  potassa,  was  entirely  wanting.  One  fluidounce  contains  the  active 
matter  of  a  troyounce  of  the  leaves  ;  and  four  or  five  minims  may  be  given  as  a 
commencing  dose,  to  be  somewhat  rapidly  increased  until  its  effects  are  felt.  W. 

EXTRACTUM  DULCAMAR.E  FLUIDUM.  C/:  *Sr.  Fluid  Extract 
of  Bittersweet. 

"  Take  of  Bittersweet,  in  moderately  fine  \)owder,  sixteen  troyounces ;  Sugar, 
in  coarse  powder,  ten  troyounces;  Diluted  Alcohol  a  sufficient  quantity. 
Moisten  the  Bittersweet  with  half  a  pint  of  Diluted  Alcohol,  pack  it  in  a  coni- 
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cal  percolator,  and  pour  upon  it  Diluted  Alcohol  until  three  pints  of  tincture 
have  passed.  Evaporate  this,  by  means  of  a  water-bath,  to  a  pint,  add  the 
Sugar,  evaporate  again  to  a  pint,  and  strain  the  liquid  while  hot."  U.  S. 

Jn  this  fluid  extract,  as,  in  view  of  the  sedative  properties  of  the  medicine, 
is  obviously  indicated,  the  alcohol  employed  in  extracting  the  virtues  of  the 
twigs  is  almost  entirely  evaporated,  and  sugar  is  depended  on  for  the  preven- 
tion of  spontaneous  change.  By  straining  while  hot,  the  active  matter  depo- 
sited on  cooling  is  detained  in  the  preparation,  which  is  therefore  somewhat 
turbid,  and  should  be  shaken  when  administered.  This  is  one  of  the  fluid 
extracts  in  which,  according  to  the  views  of  Mr.  Taylor,  glycerin  might  be 
substituted  for  sugar,  with  probable  advantage  in  securing  a  clear  preparation. 
(See  page  1155.)  It  is  a  thickish,  almost  syrupy  liquid,  of  a  dark-olive  hue, 
with  the  sensible  properties  of  the  bittersweet  in  a  concentrated  state.  One  fluid- 
ounce  represents  a  troyounce  of  the  twigs.  The  dose  is  from  thirty  minims  to  a 
fluidrachm,  three  or  four  times  a  day,  and  gradually  increased  if  necessary.    W. 

EXTRACTUM  ERGOT^E  FLUID UM.  ZJ.^.  Extractum  Ergots 
LiQUiDUM.  Br.   Fluid  Extract  of  Ergot.    Liquid  Extract  of  Ergot. 

"Take  of  Ergot,  in  fine  powder,  sixteen  froyounces ;  Acetic  Acid  half  a 
fluidounce  ;  Diluted  Alcohol  a  sufficient  quantity.  Mix  the  Acid  with  three 
])ints  of  Diluted  Alcohol,  and,  having  moistened  the  Ergot  with  four  fluid- 
ounces  of  the  mixture,  introduce  it  into  a  conical  glass  percolator,  pressing 
moderately,  and  gradually  pour  the  mixture  upon  it  until  twelve  fluidounces 
of  tincture  have  passed.  Set  this  aside,  and  continue  the  percolation,  first  with 
the  remainder  of  the  mixture,  and  afterwards  with  Diluted  Alcohol,  until  three 
pints  more  of  tincture  have  been  obtained.  Evaporate  this  by  means  of  a 
water-bath,  at  a  temperature  not  exceeding  150°,  to  four  fluidounces,  mix  it 
with  the  reserved  tincture,  and  filter  through  paper."  U.S. 

"  Take  of  Ergot,  in  coarse  powder,  onejjound  [avoirdupois]  ;  ^i\\ev  one  pint 
[Imperial  measure],  or  a  sufficiency  ;  Distilled  Water  three  pints  and  a  half 
[Imp.  meas.]  ;  Rectified  Spirit  eight  fluidounces.  Shake  the  Ether  in  a  bottle 
with  half  a  pint  [Imp.  meas.]  of  the  Water,  and  after  separation  decant  the 
ether.  Place  the  Ergot  in  a  percolator,  and  free  it  from  its  oil  by  passing  the 
washed  ether  slowly  through  it.  Remove  the  marc,  and  digest  it  in  three 
pints  [Imp.  meas  ]  of  the  Water  at  160°  for  twelve  hours.  Press  out,  strain, 
and  evaporate  the  liquor,  by  the  heat  of  a  water-bath,  to  nine  fluidounces ; 
■when  cold,  add  the  Spirit.  Allow  it  to  stand  for  an  hour  to  coagulate,  then 
filter.  The  product  should  measure  sixteen  fluidounces."  Br. 

These  are  not  identical  preparations.  The  U.  S.  fluid  extract  is  probably  the 
best  officinal  preparation  of  ergot,  having  all  the  virtues  of  the  medicine  in 
a  concentrated  state.  It  was  first  suggested  by  Mr.  Jos.  Laidley,  of  Richmond, 
Va.;  but  the  process  has  since  been  variously  modified  by  different  writers,  and 
in  its  present  state  was  taken  from  the  Proceedings  of  the  American  Pharma- 
ceutical Association  before  referred  to.  (See  page  1156.)  Diluted  alcohol  dis- 
solves all  the  active  matter  of  ergot,  leaving  its  oil  behind,  and  the  tincture  first 
obtained,  holding  most  of  the  active  principles,  is  reserved  without  concentra- 
tion ;  while  the  acetic  acid  has  the  effect  of  counteracting  the  injurious  influence 
of  the  heat  used  in  concentrating  the  tincture  subsequently  passed,  probably  by 
forming  fixed  salts  with  the  alkaloids.  In  the  British  process,  the  first  step  is  to 
dissolve  out  the  oil  with  ether  previously  deprived  of  alcohol  by  washing  with 
water;  because  ordinary  ether,  in  consequence  of  the  alcohol  it  contains,  dis- 
solves a  portion  of  the  active  matter  along  with  the  oil.  The  remainder  of  the 
process  consists  simply  in  forming  an  infusion  with  the  residue  of  the  ergot 
by  digesting  it  with  water,  and  then  adding  the  spirit  to  preserve  it.  Why  the 
ether  should  be  used  to  dissolve  out  the  oil,  it  is  difficult  to  understand,  when 
it  is  considered  that,  if  this  menstruum  were  not  employed,  the  oil  would  re- 
main undisturbed  in  the  ergot. 

The  U.  S.  fluid  extract  of  ergot  is  a  clear,  very  dark  reddish-brown  liquid, 
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■  liaviup  the  taste  of  erjrot,  but  without  its  fisliy  odour,  owing  to  the  fixation  of 
the  ulkuh)i(l  propyluuiia,  upon  which  that  odour  dtpen<l8.  On  the  addition, 
however,  of  solution  of  j)ota88u,  the  odour  is  strongly  developed,  and  the  alka« 
^oid  escapes  so  largely  that,  if  muriatic  acid  he  held  near  it,  a  cloud  of  muriate 
"  f  propylamia  will  be  perceived.  This  may  be  considered  as  a  good  test  of  the 
fficiency  of  the  ])reparation  ;  for,  though  all  the  virtues  of  ergot  do  not  depend 
u  its  volatile  alkaloid,  yet,  if  this  be  retainetl  in  the  fluid  extract,  there  can 
he  little  doubt  that  the  other  more  fixed  principles  will  be  retained  alno.  Ono 
fluidounco  of  the  preparation,  made  by  the  U,  S.  process,  represents  a  troy- 
ounce  of  the  ergot ;  according  to  the  liritisb,  an  avoirdupois  ounce.  The  dose 
16  from  ten  to  twenty  minims.  W. 

EXTRACTUM  FILICIS  LIQDIDUM.  Br.  Liquid  Extract  of  Fern. 
This,  being  properly  an  oleoresin,  will  be  considered  under  the  head  of  the 
Oleoresinee,  to  which  the  reader  is  referred. 

EXTRACTUM  GENTIANS  FLUIDUM.  U.  S.  Fluid  Extract 
of  Gentian. 

"  Take  of  Gentian,  in  moderately  fine  powder,  sixteen  troyounces  ;  Diluted 
Alcohol  a  sufficient  quantity.  Moisten  the  Gentian  with  six  fluidounccs  of  Di- 
luted Alcohol,  introduce  it  into  a  conical  percolator,  pressing  moderately,  and 
pour  upon  it  Diluted  Alcohol  until  twelve  Huidounces  of  tincture  have  passed. 
Set  this  aside,  and  continue  the  percolation  until  two  pints  more  of  tincture 
have  been  obtained.  Evaporate  this,  by  means  of  a  water-bath,  to  four  fluid- 
ounces,  mix  it  with  the  reserved  tincture,  and  filter  through  paper."  U.  S. 

This  is  a  concentrated  tincture  of  gentian,  transparent,  reddish-brown,  with 
the  smell  and  taste  of  the  root,  of  which  a  troy  ounce  is  represented  by  a  fluid- 
ounce  of  the  preparation.  It  may  be  questionable  whether  it  was  needed,  though 
it  has  the  advantage  that  we  may  obtain  from  it  the  tonic  effects  of  the  drug, 
with  less  alcohol  than  in  an  equivalent  quantity  of  the  tincture;  and  pharma- 
ceutically  it  afTords  a  convenient  method  of  giving  to  mixtures  the  tonic  proper- 
ties of  gentian  when  required.  The  dose  is  froni  ten  to  thirty  or  forty  minims.  W. 

EXTRACTUM  IIYOSCYAMI  ELUIDUM.  U.S.  Fluid  Extract 
of  Henbane. 

"  Take  of  Henbane  Leaf,  in  fine  powder,  sixteen  troyounces ;  Alcohol,  Water, 
each,  a  sufficient  quantity.  Mix  two  measures  of  Alcohol  with  one  of  Water, 
moisten  the  powder  with  six  fluidounces  of  the  mixture,  pack  it  firmly  in  a 
conical  percolator,  and  gradually  pour  the  mixture  upon  it  until  twelve  fluid- 
ounces  of  tincture  have  passed.  Set  this  aside,  and  continue  the  percolation 
with  the  same  mixture  until  two  pints  and  a  half  more  of  tincture  have  been 
obtained.  Evaporate  this,  by  means  of  a  water-bath,  at  a  temperature  not  ex- 
ceeding 150°,  to  four  fluidounces,  mix  it  with  the  reserved  tincture,  and  filter 
through  paper."  U.  S. 

Like  the  preceding  fluid  extract,  this  is  a  concentrated  alcoholic  tincture,  in 
which  the  menstruum,  instead  of  being  diluted  alcohol,  is  somewhat  stronger, 
consisting  of  two  measures  of  alcohol  to  one  of  water.  It  is  clear  at  first,  though 
apt  to  ix-corae  somewhat  turbid,  is  of  a  dark-brown  colour,  and  possessed  of  the 
taste  and  smell  of  the  leaves  in  a  high  degree.  It  was  first  proposed  by  Mr.  Ch.  A. 
Smith  of  Cincinnati  (Am.  Journ.  of  Pharm.,  xxv.  410);  but  the  formula  is  that 
of  Prof.  Procter,  taken  from  the  Proceedings  of  the  American  Pharmaceutical 
Association  for  1859.  The  commencingdo.se  is  from  five  to  ten  minims.  W. 

EXTRACTUM  IPECACUANHA  FLUIDUM.  U.S.  Fluid  Ex^ 
tract  of  Ipecacuanha. 

"Take  of  Ipecacuanha,  in  fine  powder,  sixteen  troyounces;  Acetic  Acid  a 
fluidounce;  Alcohol,  Water,  each,  a  sufficient  qua)itity.  Moisten  the  Ipecacu- 
anha with  six  fluidounces  of  Alcohol,  introduce  it  into  a  conical  percolator, 
press  it  firmly,  and  pour  Alcohol  upon  it  until  three  pints  of  tincture  have 
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slowly  passed,  or  until  the  Ipecacuanha  is  exhausted.  Distil  off  the  alcohol 
from  the  tincture,  by  means  of  a  water-bath,  until  a  syrupy  liquid  is  left.  Mix 
this  with  the  Acetic  Acid  and  ten  fluidounces  of  Water,  boil  the  mixture  gently 
until  it  is  reduced  to  half  a  pint,  and  the  resinous  matter  has  separated.  Filter 
the  liquid  when  cold,  and  add  sufficient  Water,  through  the  filter,  to  make  the 
filtered  liquid  measure  half  a  pint.  Lastly,  mix  this  with  half  a  pint  of  Alcohol." 
U.S. 

A  strong  tincture  is  first  obtained  with  officinal  alcohol,  from  which  the  spirit 
is  afterwards  distilled  off;  the  object  in  using  this  menstruum  being  to  obtain 
the  active  principle  of  the  root,  without  the  gum  and  starch  which  give  to  its 
liquid  preparations  a  tendency  to  decomposition.  To  separate  the  resinous 
matter  water  is  then  added,  together  with  acetic  acid  to  give  stability  to  the 
alkaloid  during  the  subsequent  boiling.  When  this  is  accomplished,  the  liquid 
is  filtered  and  diluted  with  water,  and  sufficient  alcohol  to  preserve  it.  A  form- 
ula for  this  fluid  extract  was  originally  proposed  by  Mr.  Laidley,  of  Richmond, 
Ta.,  but  was  afterwards  modified.  The  addition  of  acetic  acid  was  suggested 
by  Prof.  Procter. 

The  fluid  extract  is  a  thin,  dark  reddish-brown  transparent  liquid, of  a  bitterish 
slightly  acrid  taste,  but  without  the  nauseous  flavour  of  the  root.  A  fluidounce 
of  it  represents  an  ounce  of  the  root,  and  the  emetic  dose  would  therefore  be  from 
fifteen  to  thirty  minims.  It  is  a  convenient  preparation  for  adding  to  expecto- 
rant and  diaphoretic  mixtures,  and  is  used  officinally  in  preparing  the  syrup 
of  ipecacuanha. 

Off.  Prep.  Syrupus  Ipecacuanhae,  U.  8.  W. 

EXTRACTUM  LUPULm.^  FLUIDUM.  U.S.  Fluid  Extract  oj 
Lujpulin. 

"Take  of  Lupulin  sixteen  troyounces ;  Stronger  Alcohol  a  sufficient  quan- 
tity. Introduce  the  Lupulin  into  a  percolator,  press  it  firmly,  and,  having  covered 
it  with  a  piece  of  muslin,  pour  upon  it  Stronger  Alcohol  very  gradually  until 
twelve  fluidounces  of  tincture  have  passed.  Set  this  aside  in  a  close  vessel,  and 
continue  the  percolation  until  twenty  fluidounces  more  of  tincture  have  been  ob- 
tained. Evaporate  this,  by  means  of  a  water-bath,  at  a  temperature  not  exceed- 
ing 150°,  to  four  fluidounces,  and  mix  it  with  the  reserved  tincture."  U.  8. 

This  is  a  concentrated  tincture  of  lupulin,  containing  the  virtues  of  an  ounce 
of  lupulin  in  a  fluidounce.  The  dose  is  ten  or  fifteen  minims,  which  may  be  con- 
veniently given  mixed  with  syrup  of  gum  arable,  afterwards  diluted  with  water. 

W. 

EXTRACTUM  OPII  LIQUIDUM.  Br.  Liquid  Extract  of  Opium. 

"Take  of  Extract  of  Opium  one  ounce  [avoirdupois];  Distilled  Water  six- 
teen  fluidounces  [Imperial  measure];  Rectified  Spirit/bur  j^Mzrfow?iee«  [Imp. 
meas.].  Macerate  the  Extract  of  Opium  in  the  Water  for  an  hour,  stirring  fre- 
quently; then  add  the  Spirit,  and  filter.  The  product  should  measure  one  pint 
[Imp.  meas.]."  Br. 

This  is  a  good  preparation,  one  which  has  long  been  needed,  and  in  the  ali- 
sence  of  which  from  the  Phai'macopoeias  empirical  preparations  have  obtained 
a  certain  vogue.  It  is  well  known  that  in  opium  there  are  principles,  soluble  in 
alcohol  but  not  in  water,  which  often  produce  various  disagreeable  effects,  not 
experienced  from  the  watery  extract.  What  was  wanted  was  a  liquid  prepara- 
tion meeting  this  demand.  All  that  was  required  was  to  make  an  aqueous  solu- 
tion of  the  watery  extract,  and  to  add  something  to  preserve  it.  The  British 
Pharmacopoeia  uses  alcohol  for  the  purpose,  and  in  the  original  formula  em- 
ployed it  in  such  proportion  that  an  Imperial  pint  of  the  liquid  should  contain 
three  fluidounces  of  the  spirit,  or  between  one-sixth  and  ooe-seventh  by  measure. 
But  this  amount  of  alcohol,  according  to  Mr.  Squire,  is  insufficient  for  its  pre- 
servation, and  should  be  doubled.  In  the  present  Pharmacopoeia  the  spirit 
has  been  increased  to  four  fluidounces,  and  the  water  diminished  from  seven- 
teen to  sixteen  fluidounces;  but  even  with  this  increase  the  spirit  constitutes 
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only  oiic-fifth,  which  is  consideralily  short  of  the  proportion  recommended  by 
Mr.  Squirt!.  A  preparation  siuiilar  to  the  British  \va«  made  some  yeara  since 
by  Mr.  Euji't'ne  Dujmy,  of  New  Yorlt,  an  account  of  which  is  j^ivon  in  a  note 
to  Opium  in  Part  I.  of  this  work  (paye  Go3).  In  the  new  JJeodorized  Tinc- 
ture of  Opium  of  the  U.  iS.  Pljarmacopoeia,  the  advantages  of  the  preparation 
have,  we  thinit,  been  still  better  secured.  (See  Tinclura  Opii  Deodorata.) 
The  dose  of  the  liquid  extract,  equivalent  to  a  grain  of  opium,  would  be  a^>out 
10  minims.  W. 

EXTKACTUM  PAREIR^  LIQUIDUM.  Br.     Liquid  Extract  oj 
\l*areira. 

"  Take  of  Pareira  Root,  in  coarse  powder,  one  pound  [avoirdupois] ;  Boiling 
Distilled  Water  one  gallon  [Imperial  measure],  or  a  sufficiency ;  Rectified 
.  Spirit  three  Jluidounces.  Digest  the  Pareira  with  a  pint  [Imp.  meas.]  of  the 
[Water  for  twenty -four  hours,  then  pack  in  a  percolator,  and,  adding  more  of  the 
Water,  allow  the  liquor  slowly  to  pass  until  a  gallon  [Imp.  meas.]  has  been 
collected,  or  the  Pareira  is  exhausted.  Evaporate  the  liquor  by  a  water-bath 
to  thirteen  fluidounces,  and,  when  it  is  cold,  add  the  Spirit,  and  filter  through 
paper."  Br. 

This  is  a  concentrated  infusion,  preserved  by  adding  somewhat  less  than  one- 
fourth  of  its  measure  of  alcohol,  and  is  said  by  those  who  have  used  it  to  have 
all  the  virtues  of  the  root.  The  fluid  extract  would  probably  be  still  more  effi- 
cient if  made  with  diluted  alcohol.  The  do.se  is  one  or  two  fluidrachms.   W. 

EXTRACTUM  PRUNI  VIRGINIANS  FLUIDUM.  U.  S.  Fluid 
Extract  of  Wild-cherry  Bark. 

"  Take  of  Wild-cherry  Bark,  in  fine  powder,  sixteen  troyounces  ;  Sweet  Al- 
mond two  troyounces;  Sugar,  in  coarse  powder,  twenty-four  troyounces; 
Alcohol,  Water,  each,  a  sufficient  quantity.  Introduce  the  Bark,  previously 
mixed  with  four  fluidounces  of  Alcohol,  into  a  cylindrical  percolator,  press  it 
firmly,  and  gradually  pour  Alcohol  upon  it  until  three  pints  of  tincture  have 
slowly  passed.  From  this  distil  off  two  pints.and  a  half  of  alcohol,  and,  having 
mixed  the  residue  with  a  pint  of  Water,  evaporate,  by  means  of  a  water-bath, 
to  half  a  pint. 

"Beat  the  Almond  into  a  paste,  and  rub  this  with  successive  portions  of 
Water  until,  after  straining  through  a  coarse  sieve  or  cloth,  nearly  all  the  sub- 
stance of  the  Almond  has  been  converted  into  an  emulsion,  and  twelve  fluid- 
ounces  of  liquid  have  been  obtained.  Mix  this  with  the  liquid  first  obtained,  in 
a  suitable  bottle,  and,  having  closely  stopped  it,  agitate  occasionally  during 
twenty-four  hours.  Then  express  quickly  and  strongly  through  a  cloth ;  and, 
if  the  expressed  liquid  measure  less  than  eighteen  fluidounces,  add  Water  to  the 
residue,  and  again  express  until  that  quantity  is  obtained.  Filter  the  expressed 
liquid  through  cotton  flannel,  in  a  covered  funnel,  into  a  bottle  containing  the 
Sugar.  Shake  the  bottle  occasionally  during  the  process  until  the  Sugar  is  dis- 
solved, and  continue  the  filtration  until  the  syrupy  liquid  measures  two  pints. 
Lastly,  mix  the  whole  thoroughly  together."  U.  S. 

This  is  an  ingenious  and  effectual  method  of  obtaining  the  virtues  of  wild- 
cherry  bark  in  a  concentrated  liquid  form,  adopted  from  a  process  originally  de- 
vised and  published  by  Prof  Procter.  For  various  reasons  it  is  expedient  to  use 
alcohol  as  the  menstruum  for  extracting  the  soluble  principles  of  the  bark;  the 
chief  reasons  being  that  substances  are  thus  left  behind,  which  if  extracted  would 
dispose  the  preparation  to  spontaneous  change,  and  that  less  heat,  or  a  shorter 
continuance  of  it,  is  required  in  the  concentration  than  if  water  were  the  solvent. 
But  by  the  use  of  alcohol  we  prevent  those  reactions  which,  by  the  production  of 
volatile  oil  and  hydrocyanic  ac'd,  give  the  medicine  its  peculiar  value  ;  and  the 
addition  of  water  to  the  tincture  obtained,  though  in  connection  with  the  bark  it- 
self it  would  give  rise  to  the  requisite  reactions,  fails  to  produce  them  because  the 
emulsin  of  the  bark,  which  is  essential  to  the  result,  is  not  only  not  extracted  by 
the  alcohol,  but  is  rendered  inert  by  it.  It  is  through  the  agency  of  this  principle 
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that  the  amygdalin  of  the  bark  reacts  with  water  so  as  to  generate  volatile  oil 
and  h>'drocyanic  acid.  The  alcohol  extracts  the  amygdalin  but  not  the  emulsin, 
nor  can  the  latter  principle  be  now  procured  from  the  bark,  because  it  has  been 
destroyed  by  the  alcohol.  If,  therefore,  we  wish  to  obtain  the  characteristic  re- 
medial principles  of  the  bark,  such  as  they  exist  in  the  infusion,  we  must  seek  for 
emulsin  from  another  source;  and  the  most  convenient  is  sweet  almond.  Hence 
the  direction  to  obtain  an  emulsion  from  almonds,  which  contain  emulsin  largely. 
But,  if  added  to  the  alcoholic  liquid  first  obtained,  it  would  be  wholly  inopera- 
tive, and  indeed  would  be  rendered  inert  for  future  action.  It  is,  therefore,  neces- 
sary to  separate  all  the  alcohol  from  that  liquid,  and  replace  it  with  enough  water 
to  hold  the  amygdalin  in  solution.  This  is  done  by  first  distilling  off  two  and  a 
half  of  the  three  pints  of  alcohol,  then  adding  water,  and  lastly  evaporating  all 
the  remainder.  This  is  an  essential  step  of  the  operation,  and  success  need  not 
be  expected  unless  the  alcohol  is  got  rid  of.  We  now  have  an  aqueous  solution 
of  amygdalin  and  whatever  other  bitter  principles  the  bark  may  contain  ;  and, 
when  the  almond  emulsion  is  added,  all  the  conditions  exist  requisite  to  the 
generation  of  the  oil  of  bitter  almonds  with  hydrocyanic  acid.  Nothing  now  re- 
mains but  to  allow  full  time  for  the  requisite  reaction,  then  to  strain  the  liquid, 
adjust  the  proportion  of  water  necessary  to  give  the  desired  measure  of  fluid 
extract,  and  add  enough  sugar  to  preserve  it.  Heat  is  contraindicated  in  the 
latter  part  of  the  process,  as  it  must  interfere  with  the  action  of  the  emulsin, 
and  would  certainly  drive  off  a  portion  of  the  active  volatile  principles.  Hence, 
all  the  requisite  concentration  must  be  effected  before  the  almond  emulsion  is 
added.  If  properly  made,  the  fluid  extract  is  a  clear  syrupy  liquid,  of  a  light 
sherry -wine  colour,  having  strongly  the  peculiar  bitter  taste  and  hydrocyanic 
acid  flavour  of  the  infusion,  and  capable  of  dilution  to  any  extent  with  water, 
without  becoming  turbid.  As  two  pints  of  fluid  extract  are  produced,  and  the 
quantity  of  bark  used  is  sixteen  troyounces,  it  follows  that  an  ounce  of  the 
bark  is  represented  by  two  fluidounces  of  the  fluid  extract,  the  dose  of  which, 
therefore,  is  from  one  to  two  fluidrachms.  W. 

EXTRACTUM  RHEI  FLUIDUM.  U.  S.  Fluid  Extract  of  Rhubarb. 

"Take  of  Rhubarb,  in  moderately  .fine  powder,  sixteen  troyounces  ;  Sugar, 
in  coarse  powder,  eight  troyounces ;  Alcohol  a  pint ;  Diluted  Alcohol  a  suffi- 
cient quantity.  Moisten  the  Rhubarb  with  four  fluidounces  of  the  Alcohol,  in- 
troduce it  into  a  conical  percolator,  press  it  gently,  and  pour  upon  it  the  re- 
mainder of  the  Alcohol.  When,  the  liquid  has  disappeared  from  the  surface, 
gradually  pour  on  Diluted  Alcohol  until  a  pint  of  tincture  has  passed.  Set  this 
aside  in  a  warm  place  until  reduced  by  spontaneous  evaporation  to  six  fluid- 
ounces,  and  continue  the  percolation  until  two  pints  more  of  tincture  have 
been  obtained.  Evaporate  this  by  a  gentle  heat  to  six  fluidounces ;  then  add 
the  Sugar,  and,  when  this  is  dissolved,  the  reserved  tincture,  and  continue  the 
heat  until  the  whole  is  reduced  to  the  measure  of  a  pint."  U.  S. 

The  fluid  extract  of  1850  contained  the  aromatic  oils  of  fennel  and  anise, 
which  have  been  omitted  in  the  new  formula,  probably  for  the  good  reason 
that  they  might  not  always  be  wanted,  and  that,  should  these  or  any  similar 
oils  be  desired  by  any  one,  they  might  be  readily  added.  In  consequence  of 
the  use,  in  the  former  process,  of  diluted  alcohol  as  a  menstruum,  much  of  the 
gummy  and  other  principles  soluble  in  water  was  extracted,  rendering  the 
resulting  fluid  extract  inconveniently  thick.  Hence,  in  the  arrangement  of  the 
present  formula,  alcohol  was  substituted ;  but,  unfortunately,  care  was  not 
taken  sufficiently  to  get  rid  of  this  liquid;  and  the  consequence  has  been  that, 
though  the  extract  when  freshly  prepared  is  sufficiently  liquid,  yet  it  soon  be- 
gins to  deposit  saccharine  matter,  and  in  the  end  becomes  so  loaded  with 
granular  sugar  as  to  be  unfit  for  use.  To  obviate  this  result.  Prof.  Procter  pro- 
poses to  modify  the  process  by  allowing  the  first  tincture  to  be  reduced  by 
spontaneous  evaporation  to  five  instead  of  six  fluidounces,  and  by  evaporating 
the  second  tincture  made  with  diluted  alcohol  only  to  eight  instead  of  six  fluid- 
ounces;  thus  diminishing  the  proportion  of  alcohol  and  increasing  that  of 
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water.  (Proceed,  of  the  Amer.  I'harm.  Ahsoc,  1863,  p.  239.)  At  bent,  how- 
ever, the  ju'eparation  is  iiicotivenieiitly  thiek,  thouj,'h  exeellent  in  other  reHpects, 
haviiiff  the  (hivoiir  of  the  root  in  perfection.  The  substitution  of  j^iyeerin  for 
the  Hii;,^ar  in  tlie  pn-paration,  as  sufr^estcMl  by  Mr.  A.  B,  Tayhjr,  would  proba- 
blv  obviate  this  inconvenience.  'I'he  coh)ur  of  tlie  oflicinal  fluid  extract  Ih  a 
deep  reddish-brown,  and  even  in  dilution,  a.s  we  have  seen  it,  does  not  exhibit 
the  yellow  hue  which  inijjjht  have  been  expected.  This  fluid  extract  may  l>e  used 
directly  for  obtaininjf  the  eilectsof  rhnbarl),  but  it  is  probably  more  employed 
in  the  preparation  of  the  syrup,  A  fluidrachm  of  it  should  contain  the  viriucH 
of  a  drachm  of  the  root ;  and  the  dose,  therefore,  for  an  adult  may  be  twenty  or 
thirty  nunims  as  a  purgative,  a!ul  from  live  to  ten  minims  as  a  laxative.    W. 

EXTRACTUM  SARSAPARILLiE  FLUIDUM.  U.  S.  Extrac- 
TUM  SAKSiE  LiQUiDUM.  i^r.    Fluid  Extmei  of  SarsapariUa. 

"  Take  of  SarsapariUa,  in  moderately  fine  powder,  sixteen  troyouncea ;  Sugar, 
in  coarse  powder, /t'n<;-o?/oj/?ices/  Diluted  Alcohol  a  sufficient  quantity .  Moisten 
the  SarsapariUa  with  half  a  pint  of  Diluted  Alcohol,  pack  it  firmly  in  a  cylin- 
drical percolator,  and  gradually  pour  upon  it  Diluted  Alcohol  until  four  pints 
of  tincture  have  been  obtained.  Evaporate  this,  by  means  of  a  water-bath,  to 
a  pint;  then  add  the  Sugar,  and  continue  the  evaporation  until  the  liquid  is 
reduced  to  the  measure  of  a  pint,  and  strain  while  hot."  U.  S. 

"Take  of  Jamaica  SarsapariUa,  cut  transversely,  one  pound  [avoirdupois]; 
Distilled  Water,  at  lG0°,/oMWeeH^i7j/s  [Imperial  measure];  Rectified  Spirit 
one  Jiuidounce.  Digest  the  SarsapariUa  in  one-half  of  the  Water  for  six  hours, 
and  decant  the  liquor.  Digest  the  residue  in  the  remainder  of  the  Water  for 
the  same  time,  express,  and  filter  the  mixed  liquors,  and  evaporate  them  by  a 
water-bath  to  seven  fluidounces,  or  until  the  sp.  gr.  of  the  liquid  is  113.  When 
cold,  add  the  Spirit.    The  sp.  gr.  should  be  about  1095."  JJr. 

Of  these  two  processes,  that  of  the  U.  S.  Pharmacopoeia,  except  in  respect  to 
the  high  price  of  alcohol,  is  greatly  preferable ;  and  this  objection  will  be  in  great 
measure  obviated  by  recovering  the  alcohol,  which  can  be  done  by  using  a  dis- 
tillatory apparatus  in  the  evaporation.  There  can  be  no  doubt  that  SarsapariUa 
is  more  thoroughly  exhausted  when  submitted,  in  the  state  of  powder,  to  perco- 
lation with  diluted  alcohol,  than  it  can  be  by  maceration  and  sub.sequeut  diges- 
tion of  the  whole  root  in  water,  even  though  continued  for  twelve  hours  ;  the 
subsequent  evaporation  of  the  tincture  requires  less  heat  than  that  of  the  infu- 
sion, and  thus  less  danger  of  injury  is  incurred  from  this  cause  ;  and  the  sugar 
is  preferable  as  a  preservative  to  alcohol,  even  admitting,  what  is  scarcely  pro- 
bable, that  the  quantity  of  spiritdirected  in  the  Br.  formula  is  sufficient  to  prevent 
decomposition,  especially  in  our  hot  summer  weather.  There  is  some  difficulty 
in  properly  mixing  the  powder  with  the  menstruun),  as  it  is  apt  to  agglutinate 
in  lumps  ;  but  this  can  be  obviated  by  suitable  manipulation,  and  a  uniformly 
moistened  mass  obtained.  If  care  be  taken  to  have  the  powder  of  the  due  de- 
gree of  fineness,  to  moisten  it  uniformly,  and  to  pack  it  well  in  the  percolator, 
it  will  be  exhausted  by  a  smaller  amount  of  diluted  alcohol  than  that  indicated 
in  the  U.  S.  formula.  The  introduction  of  a  simple  fluid  extract  of  sarsaparilla 
into  our  Pharmacopoeia  was  judicious;  as  it  enables  the  physician  to  associate 
this  medicine  with  others  at  his  pleasure,  and  in  such  proportions  as  he  may 
deem  expedient.  He  may  rely  upon  the  efficiency  of  the  preparation,  if  made 
with  sufficient  care  and  skill,  and  from  good  parcels  of  the  root.  The  U.  S.  fluid 
extract  is  a  somewhat  thickish,  turbid,  but  sufficiently  mobile  liquid,  of  a  dark 
reddish-brown  colour,  and  of  a  sweet  and  a  slightly  though  persistently  acrid 
taste.  The  dose  is  from  thirty  to  sixty  minims,  equivalent  to  the  same  number 
of  grains  of  sarsaparilla  in  substance.  The  dose  of  the  British  preparation  is 
stated  in  the  Pharmacopoeia  to  be  from  two  to  four  fluidrachms.  W. 

EXTRACTUM  SARSAPARILLA  FLUIDUM  COMPOSITUM. 
U.S.  ExTRACTUM  Sarsaparill.£  Fluidum.  [7.  aS.  1850.  Compound  Fluid 
Extract  of  Sarsaparilla. 

"Take  of  Sarsaparilla,  in  moderately  fine  powder,  sixteen  troyounces;  Liquo- 
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rice  Root,  in  moderately  fine  powder,  Bark  of  Sassafras  Root,  in  moderately  fine 
powder,  each,  two  troyounces ;  Mezereon,  in  moderately  fine  powder,  three  hun- 
dred and  sixty  grains  ;  Suga.r  twelve  tj-oyounces ;  Diluted  Alcohol  a  sufficient 
quantity.  Mix  the  powders,  and,  having  moistened  the  mixture  with  ten  fluid- 
ounces  of  Diluted  Alcohol,  pack  it  firmly  in  a  cylindrical  percolator,  and  gradu- 
ally pour  upon  it  Diluted  Alcohol  until  four  pints  of  tincture  have  been  ob- 
tained. Evaporate  this,  by  means  of  a  water-bath,  to  twelve  fluidounces;  then 
add  the  Sugar,  and  continue  the  evaporation  until  the  liquid  is  reduced  to  the 
measure  of  eighteen  fluidounces,  and  strain  while  hot."  tf.  S. 

This  is  the  Extractum  Sarsaparillae  Fluidum  of  the  U.  S.  Pharmacopoeia  of 
1 850,  now  necessarily  entitled  "  Compositum,"  to  distinguish  it  from  the  simple 
fluid  extract  newly  introduced.  The  pi-esent  is  a  much  neater  formula  than  the 
old  one  by  maceration,  but  more  liable  to  miscarry  unless  skilfully  executed. 
Everything  depends  upon  having  the  several  ingredients  equably  powdered, 
mixing  them  well  and  duly  moistening  them,  and  then  packing  them  properly 
in  the  percolator.  The  moistening  of  the  mixed  powders  is  more  easily  effected, 
as  they  are  less  disposed  to  form  lumps  than  the  sarsaparilla  powder  alone.  The 
preparation  is  intended  to  represent,  in  a  concentrated  state,  the  compound 
decoction  of  sarsaparilla,  having  all  its  ingredients  with  the  exception  of  the 
guaiacum  wood,  which  probably  adds  little  to  the  efficacy  of  the  decoction.  It 
was  originally  proposed  by  Wm.  Hodgson,  Jun.  (Journ.  of  the  Fhilad.  Col.  of 
Pharm.,  ii.  285);  and  the  officinal  process  differs  from  his  mainly  in  the  omis- 
sion of  the  guaiacum  wood,  the  resin  of  which,  separating  during  the  evapora- 
tion, somewhat  embarrassed  the  process,  without  adding  to  the  virtues  of  the 
extract.  The  dose  is  from  thirty  minims  to  a  fluidrachm,  equivalent  to  half  a 
drachm  or  a  drachm  of  the  root,  three  or  four  times  a  day.  W. 

EXTRACTUM  SENN^  FLUIDUxM.  U.S.  Fluid  Extract  of  Senna. 

"Take  of  Senna,  in  moderately  fine  powder,  sixteen  troyounces;  Sugar,  in 
coarse  powder,  eight  troyounces ;  Diluted  Alcohol  a  sufficient  quantity.  Moisten 
the  Senna  with  six  fluidounces  of  Diluted  Alcohol,  introduce  it  into  a  conical 
percolator,  press  it  firmly,  and  gradually  pour  upon  it  Diluted  Alcohol  until  a 
pint  of  tincture  has  passed.  Set  this  aside  in  a  warm  place  until  reduced  by  spon- 
taneous evaporation  to  half  a  pint.  Continue  the  percolation  until  two  pints 
more  of  tincture  have  been  obtained.  To  this  add  the  Sugar,  and,  having  evapo- 
rated it,  by  means  of  a  water-bath,  to  half  a  pint,  mix  it  with  the  reserved  tinc- 
ture, and  strain."  U.  S. 

The  present  officinal  fluid  extract  of  senna  differs  materially  from  that  of  the 
Pharmacopoeia  of  1850,  containing  neither  the  oil  of  fennel  before  used  as  a 
flavouring  material,  nor  the  Hoffmann's  anodyne  which  was  added  for  its  pre- 
servative influence.  It  was  deemed  better  to  leave  to  the  prescriber  the  choice 
of  the  volatile  oil;  and  to  depend  for  the  preservation  of  the  fluid  extract  upon 
the  sugar  and  what  might  rema,in  of  the  alcohol  after  the  evaporation.  Another 
alteration,  undoubtedly  judicious,  was  to  set  aside  the  first  strong  tincture  for 
spontaneous  evaporation,  thus  avoiding  the  application  of  heat  to  the  greater 
portion  of  the  active  matter.  The  fluid  extract  is  a  dark,  reddish-brown,  thick- 
ish  and  somewhat  turbid  liquid,  with  a  strong  flavour  of  senna.  The  dose  is  from 
one  to  four  fluidrachms  for  an  adult.  In  consequence  of  its  griping  tendency  it 
should  be  mixed  with  one  of  the  volatile  oils,  as  of  fennel,  anise,  or  caraway,  in 
the  proportion  of  about  two  minims  to  the  fluidounce ;  and  is  well  adapted  for 
exhibition  with  saline  cathartics,  such  as  Epsom  salt  or  cream  of  tartar,  which 
also  obviate  its  griping.  In  this  case  not  more  than  one-half  of  the  full  dose  of 
the  fluid  extract  should  be  given  at  once. 

Off. Prep.  Extractum  Spigeliae  et  Sennae  Fluidum,  U.  S.  W. 

EXTRACTUM  SERPENTARI^  FLUIDUM.  U.S.  Fluid  Extract 
of  Serpen  (aria. 

"  Take  of  Serpentaria,  in  moderately  fine  powder,  sixteen  troyounces ;  Diluted 
Alcohol  a  sufficient  quantity.  Moisten  the  Serpentaria  with  five  fluidounces  of 
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Dilutj'd  Alcohol,  introduce  it  into  a  conical  porcolator,  prega  it  firmly,  and 
Ifrutluiiliy  pour  upon  il  Diluted  Alcohol  until  twelve  HuidounceH  of  tincture  have 
pHSried.  Set  this  aside,  und  continue  the  percolation  until  two  pints  and  a  half 
more  of  tincture  have  heen  obtained.  Evaporate  this,  at  a  temperature  not  ex- 
eeedin<^  150°,  until  it  is  reduced  to  four  tiuidounces,  mix  it  Wxitb  tbe  reMirved 
tincture,  anil  filter  through  paper."  U.S. 

This  is  among  the  new  ollicinal  fluid  extracts,  and,  though  simply  a  concen- 
trated tincture,  is  a  good  preparation,  containing  the  virtues  of  the  root  within 
a  small  bulk.  The  fluid  extract  of  serpentaria  originated  with  Mr.  J.  C.  Savery, 
whoso  formula  was  published  in  the  eleventh  edition  of  the  U.  S.  Dispensatory 
{page  713).  It  was  afterwards  modified  by  Mr.  A.  B.  Taylor  {Am.  Journ.  of 
J'hann.,xxv.  206);  and  the  formula  ultimately  adopted  was  that  contained  in 
Prof.  Procter's  Report  (A.  D.  1859).  The  fluid  extract  is  thin,  reddish-brown, 
and  transparent,  with  the  peculiar  bitterness  of  the  root  in  perfection,  but  its 
odour  less  obviously.  A  fluidounce  of  it  is  ecpiivalent  to  a  troyounce  of  the  pow- 
der, and  the  dose  is  twenty  or  thirty  minims,  to  be  frequently  repeated.      W. 

EXTRACTUM  SPIGELIJ5  ET  SENN^  FLUIDUM.  U.S.  Fluid 
Extract  of  Spigelia  and  Senna. 

"  Take  of  Fluid  Extract  of  Spigelia  ten  Jluidounces;  Fluid  Extract  of  Senna 
six  Jiuidounces ;  Carbonate  of  Potassa  half  a  troyounce;  Oil  of  Anise,  Oil  of 
Caraway,  each,  twenty  minims.  Mix  the  Fluid  Extracts,  and  dissolve  in  the 
mixture  the  Carbonate  of  Pota.ssa  and  the  Oils,  previously  rubbed  together." 
U.S. 

This  fluid  extract  was  formerly  made  from  powdered  pinkroot  and  senna  by 
percolation  and  concentration ;  but  it  is  now  more  conveniently  prepared  by  sim- 
l)ly  mixing  the  two  fluid  extracts.  It  combines  the  cathartic  property  of  senna  with 
the  anthelmintic  virtues  of  pinkroot,  and  is  a  very  good  vermifuge,  being  gene- 
rally acceptable  to  the  stomach,  and,  what  is  of  no  little  importance  in  such  medi- 
cines, not  ofiFensive  to  the  taste.  It  has  been  in  use  in  Philadelphia  for  several 
years,  and  with  satisfactory  results.  The  use  of  the  carbonate  of  potassa  is  to 
enable  any  resinous  matter  which  maybe  deposited  to  be  dissolved,  and  also  to 
counteract  the  griping  property  of  the  senna.  The  dose  is  from  two  fluidrachms 
to  half  a  fluidounce  for  an  adult,  from  thirty  minims  to  a  fluidrachm  for  a  child 
two  years  old.  W. 

EXTRACTUM  SPIGELIJE  FLUIDUM.  U.  S.  Fluid  Extract  of 
Spigelia. 

"Take  of  Spigelia,  in  fine  powder,  sixteen  troyovnces;  Sugar,  in  coarse 
powder,  eight  troyounces ;  Diluted  Alcohol  a  sufficient  quantity.  Moisten  the 
Spigelia  with  six  fluidounces  of  Diluted  Alcohol,  introduce  it  into  a  conical  per- 
colator, press  it  firmly,  and  gradually  pour  upon  it  Diluted  Alcohol  until  a  pint 
of  tincture  has  passed.  Set  this  aside  in  a  warm  place  until  it  is  reduced  by 
spontaneous  evaporation  to  half  a  pint  Continue  the  percolation  until  two 
pints  more  of  tincture  have  been  obtained.  To  this  add  the  Sugar,  and,  hav- 
ing evaporated  it,  by  means  of  a  water-bath,  to  half  a  pint,  mix  it  with  tbe 
reserved  tincture,  and  strain."  U.  S. 

This  process  is  the  same  as  that  for  the  fluid  extract  of  senna,  and  yields  a 
dark-brown,  translucent,  syrupy  liquid,  with  the  flavour  of  the  root.  A  fluid- 
ounce  of  it  represents  the  virtues  of  a  troyounce  of  spigelia,  and  the  dose  of  it 
is  one  or  two  fluidrachms  for  an  adult,  from  ten  to  twenty  minims  for  a  child  two 
or  three  years  old,  to  be  repeated  morning  and  evening  for  three  or  four  days, 
and  then  followed  by  a  brisk  cathartic.  It  is,  however,  most  used  in  connection 
with  the  fluid  extract  of  senna. 

Off. Prep.  Extractum  Spigelise  et  Sennae  Fluidum,  U.S.  W. 

EXTRACTUM  TARAXACI  FLUIDUM.  U.S.  Fluid  Extract  of 
Dandelion. 

"Take  of  Dandelion,  In  moderately  fine  powder,  sixteen  troyounces;  Diluted 
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Alcohol  a  sufficient  quantity.  Moisten  the  Dandelion  with  four  fluidounces  of] 
Diluted  Alcohol,  introduce  it  into  a  conical  percolator,  press  it  firmly,  and 
gradually  pour  upon  it  Diluted  Alcohol  until  half  a  pint  of  tincture  has  passed. 
Set  this  aside,  and  continue  the  percolation  until  two  pints  and  a  half  more  of  | 
tincture  have  been  obtained.  Evaporate  this,  at  a  temperature  not  exceeding 
120°,  until  it  is  reduced  to  half  a  pint,  mix  it  with  the  reserved  tincture,  and 
filter  through  paper."  U.  S. 

This  is  a  concentrated  tincture  of  dandelion,  containing  only  about  one-fourth 
by  measure  of  officinal  alcohol,  and  therefore  weak  in  alcoholic  strength,  yet 
strong  enough  to  keep  well.  The  formula  is  based  on  sound  principles,  and  the 
fluid  extract,  if  well  prepared  from  the  root  in  an  efficient  state,  may  be  relied 
on  for  producing  the  effects  of  the  medicine  on  the  system.  It  is  mobile,  of  a 
dark  reddish-brown  colour,  translucent,  and  a  sweet  not  disagreeable  taste  ;  and 
maybe  given  in  the  dose  of  one  or  two  fluidrachms  three  times  a  day.    W. 

EXTR ACTUM  UV^  URSI  FLUIDUM.  U.S.  Fluid  Extract  of 
Uva  Ursi. 

"  Take  of  Uva  Ursi,  in  moderately  fine  powder,  sixteen  troyounces  ;  Sugar,  in 
coarse  powder,  eight  troyounces ;  Diluted  Alcohol  a  sufficient  quantity.  Moisten 
the  Uva  Ursi  with  six  fluidounces  of  Diluted  Alcohol,  introduce  it  into  a  conical 
glass  percolator,  press  it  firmly,  and  gradually  pour  upon  it  Diluted  Alcohol 
until  half  a  pint  of  tincture  has  passed.  Set  this  aside,  and  continue  the  perco- 
lation until  two  pints  and  a  half  more  of  tincture  have  been  obtained.  Evapo- 
rate this,  by  means  of  a  water-bath,  to  four  fluidounces,  and,  having  dissolved 
the  Sugar  in  it  while  hot,  mix  it  with  the  reserved  tincture,  and  strain.  Lastly, 
evaporate  the  whole  by  a  gentle  heat  until  it  is  reduced  to  a  pint."  U.  S. 

Like  the  preceding,  this  is  a  concentrated  tincture,  in  which  the  aid  of  sugar 
is  called  in  apparently  to  contribute  to  its  preservation,  though  scarcely  required 
for  the  purpose,  as  it  contains  nearly  20  per  cent,  of  officinal  alcohol.  The  sac- 
charine constituent,  however,  unless  it  may  granulate,  is  useful  by  improving 
the  flavour  of  the  medicine.  It  is  a  thickish,  syrupy,  dark-brown,  somewhat 
translucent  liquid,  of  a  sweet,  bitterish,  astringent,  but  not  very  disagreeable 
taste.  The  dose  of  this  preparation  is  from  thirty  minims  to  a  fluidrachm  three 
times  a  day.  W. 

EXTR  ACTUM  VALERIANA  FLUIDUM.  U.S.  Fluid  Extract 
of  Valerian. 

"Take  of  Valerian,  in  fine  powder,  sixteen  troyounces ;  Alcohol  a  sufficient 
quantity.  Moisten  the  Valerian  with  six  fluidounces  of  Alcohol,  introduce  it 
into  a  conical  percolator,  press  it  firmly,  and  gradually  pour  Alcohol  upon  it 
until  twelve  fluidounces  of  tincture  have  passed.  Set  this  aside,  and  continue 
the  percolation  until  two  pints  more  of  tincture  have  been  obtained.  Evaporate 
this  to  four  fluidounces  at  a  temperature  not  exceeding  120°,  mix  it  with  the 
reserved  tincture,  and  filter  through  paper."  U.  S. 

This  is  another  concentrated  tincture,  strong  both  in  alcohol  and  the  virtues 
of  valerian.  It  is  probable  that  all  or  nearly  all  the  volatile  ingredients  of  the 
root  are  extracted  by  the  twelve  fluidounces  of  alcohol  which  first  pass,  and 
which,  not  being  exposed  to  evaporation,  lose  none  of  the  volatile  oil  and  acid 
which  they  have  dissolved ;  while  the  soluble  matter  subsequently  extracted, 
consisting  chiefly  of  the  fixed  principles,  will  not  be  dissipated  by  the  concen- 
tration ordered ;  and,  as  this  is  directed  to  be  made  at  a  heat  not  exceeding 
120°,  even  the  volatile  principles  which  may  have  escaped  the  first  alcohol,  will 
scarcely  be  driven  off  to  an  appreciable  amount.  The  fluid  extract  may,  there- 
fore, be  considered  as  fully  representing  the  virtues  of  the  root.  The  formula  is, 
with  some  modification,  that  of  Prof  Grahame,  late  of  Baltimore,  now  of  Phil- 
adelphia, published  in  the  Am.  Journ.  ofPharm.  (xxxi.  379).  The  preparation 
is  a  dark  soot-coloured  liquid,  transparent  in  thin  layers,  with  the  smell  and  taste 
of  valerian.  The  dose  is  about  a  fluidrachm.  W. 
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EXTR ACTUM  VP:RATRI  VIRIDIS   FLUIDUM.  U.S.     Fluid 

Extrart  of  American  HeUehore. 

*'Tiik«'  of  American  Hollebore,  in  fine  powilor,  i«r>/f<?n  troyouncets;  Alcohol 
a  »ujlfi<ient  quantity.  Moisten  the  II(!llci)on;  with  Mix  fluidounces  of  Alcohol, 
introduce  it  into  a  cylindrical  j)ercolator,  press  it  firmly,  and  gradually  pour 
Alcohol  upon  it  until  half  a  pint  of  tincture  has  paHsed.  Set  thin  anide,  and 
icontinue  the  percolation  until  two  pints  and  a  half  more  of  tincture  have  beea 
obtained.  Evaporate  this,  by  means  of  a  water-bath,  at  a  temperature  not  ex- 
ceeding 150°,  to  half  a  pint,  mix  it  with  the  reserved  tincture,  and  filter  through 
paper."  U.  S. 

It  may  be  doubted  whether  this  fluid  extract  is  among  those  demanded  by  the 
wants  of  the  profession.  We  have  already  a  tincture,  which,  supposing  none  of 
the  virtues  of  the  medicine  to  be  lost  in  preparing  the  fluid  extract,  will  be  at 
least  half  as  strong,  and  at  all  events  is  quite  strong  enough.  It  is  true  that 
the  proportion  of  alcohol  is  somewhat  less  in  the  "fluid  extract;  but,  in  so  power-, 
ful  a  preparation,  this  is  of  little  consequence.  The  tincture  itself  pur))orts  to 
be  saturated  ;  and,  though  it  is  probable  that,  by  the  concentration  of  the  alco- 
holic solution,  more  of  the  active  matter  is  held  by  it  in  the  same  measure  of 
alcohol  than  by  the  tincture;  yet  a  portion  of  this  active  matter  may  be  depos- 
ited during  the  evaporation;  and,  as  the  deposit  is  separated  by  the  filtration, 
DO  accurate  ground  of  calculation  is  left  as  to  the  real  strength  of  the  fluid  ex- 
tract. It  may  be  but  little  stronger  than  the  tincture,  or  may  possibly  be  of  double 
the  strength ;  a  point  which  can  be  determined  only  by  analysis,  or  physiological 
experiment,  to  ascertain  how  much,  if  any,  of  the  active  matter  may  be  contained 
in  the  separated  deposit.  In  the  mean  time,  it  would  be  injudicious  to  prescribe 
more  of  it,  as  a  commencing  dose,  than  from  two  to  four  minims.  W. 

EXTRACTUM  ZINGIBERIS  YLUWJJM.  U.S.  Fluid  Extract  of 
Ginger. 

"  Take  of  Ginger,  in  fine  powder,  sixteen  troyounces ;  Alcohol  a  sufficient 
quantity.  Moisten  the  Ginger  with  four  fluidounces  of  alcohol,  introduce  it 
into  a  cylindrical  percolator,  press  it  firmly,  and  gradually  pour  Alcohol  upon 
it  until  twelve  fluidounces  of  tincture  have  passed.  Set  this  aside,  and  continue 
the  percolation  until  twenty  fluidounces  more  of  tincture  have  been  obtained. 
Evaporate  this  to  four  fluidounces,  mix  it  with  the  reserved  tincture,  and  filter 
through  paper."  U.S. 

The  fluid  extract  of  ginger  is  a  highly  concentrated  alcoholic  solution  of  the 
active  principles  of  ginger.  It  is  transparent,  and  of  a  reddish-brown  colour; 
and  each  minim  represents  a  grain  of  the  root.  The  dose,  therefore,  is  from  tea 
to  twenty  minims,  or  double  the  number  of  drops.  W. 

FEL  BOVINUM. 

Preparation  of  Ox-gall. 

In  the  British  Pharmacopoeia  of  1864,  crude  Ox  Bile  was  placed  in  the  Ap- 
pendix, as  one  of  the  substances  used  in  preparing  medicines ;  and,  in  the 
second  part  of  the  work,  the  following  process  was  given  for  its  purification. 
In  the  present  edition  the  crude  bile  is  referred  to  solely  as  the  source  of  the 
purified,  which  is  defined  to  be  "  the  purified  gall  of  the  Ox,  Bos  Taurus," 
and  is  prepared  in  the  same  manner  as  before. 

FEL  BOVINUM  PURIFICATUM.  Br.    Purified  Ox  Bile. 

"  Take  of  Fresh  Ox  Bile  one  pint  [Imperial  measure]  ;  Rectified  Spirit  ttco 
pints  [Imp.  meas.].  Mix  the  Bile  and  the  Spirit  by  agitation  in  a  bottle,  and 
set  aside  for  twelve  hours  until  the  sediment  subsides.  Decant  the  clear  solu- 
tion, and  evaporate  it  in  a  porcelain  dish  by  the  heat  of  a  water-bath,  until 
it  acquires  a  suitable  consistence  for  forming  pills."  Br. 

The  properties  and  uses  of  Ox  Bile  are  fully  treated  of  in  Part  III.  of  this 
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work  (see  Ox-gall).  The  purified  bile  is  sometimes  used  in  cases  of  debility  of 
the  alimentary  canal  in  which  the  due  proportion  of  bile  is  wanting.  The  dose 
is  from  two  to  five  grains,  and  is  best  given  in  pill,  as  there  is  some  chance  that 
it  may  then  pass  unchanged  into  the  bowels,  where  its  effects  are  wanted.    W. 

FERRUM. 

Preparations  of  Iron. 

In  accordance  with  the  U.  S.  Pharmacopoeia,  we  arrange  all  the  preparations 
of  iron  under  the  several  heads  to  which,  by  the  character  of  the  preparation, 
they  appear  to  belong;  the  pills,  for  example,  with  the  PilulsB  or  Pills,  and  the 
solutions  with  the  Liquores  or  Solutions.  Formerly  some  of  them  were  dis- 
tributed according  to  this  plan  of  arrangement,  others  were  treated  of  among 
the  preparations  of  iron.  The  rule  is  now  made  uniform.  The  preparations  of 
iron  considered  elsewhere  than  in  the  present  place  are  Plaster  of  Iron,  with 
the  Emplastra  or  Plai>ters;  Aromatic  and  Compound  Mixtures  of  Iron,  with 
the  M.is>t:\5KMov  Mixtures  ;  Solutions  of  Citrate,  Iodide,  Nitrate,  Perchloride, 
Persulphate,  Subsulphate,  and  Tersulphate  of  Iron,  with  the  Liquores  or  So- 
lutions; Pills  of  Aloes  and  Iron,  and  of  Carbonate  of  Iron,  Compound  Pills  of 
Iron,  and  Pills  of  Iodide  of  Iron,  with  the  Pilule  or  Pills  ;  Syrups  of  Iodide 
and  Phosphate  of  Iron  with  the  Syrupi  or  Syrups  ;  Tinctures  of  Acetate  and 
of  Chloride  of  Iron  with  the  Tincture  or  Tinctures ;  Troches  of  Peduced 
Iron,  and  of  Carbonate  of  Iron,  with  the  Trochisct  or  Troches;  and  the  Wine 
of  Iron  and  Wine  of  Citrate  of  Iron,  with  the  Vina  or  Wines.  The  prepara- 
tions contained  in  the  old  Pharmacopoeias,  and  omitted  in  the  present,  are  the 
Sulphuret  of  Iron,  Ed.,  Dub  ,  the  Valerianate  of  Iron,  Dub.,  the  Ammoniated 
Iron,  JJ.  S.,  Lond.;  and  the  Tincture  of  Ammonio- chloride  of  Iron,  Lond. 

FERRI  ARSENIAS.  Br.    Arseniate  of  Iron. 

"  Take  of  Sulphate  of  Iron  nine  ounces  [avoirdupois];  Arseniate  of  Soda, 
dried  at  300°,  four  ounces  [avoird.]  ;  Acetate  of  Soda  three  ounces  [avoird.]  ; 
Boiling  Distilled  Water  a  sufficiency.  Dissolve  the  Arseniate  and  Acetate  of 
Soda  in  two  pints  [Imperial  measure],  and  the  Sulphate  of  Iron  in  three  pints 
[Imp.  meas.]  of  the  Water,  mix  the  two  solutions,  collect  the  white  precipitate 
which  forms,  on  a  calico  filter,  and  wash  until  the  washings  cease  to  be  affected 
by  a  dilute  solution  of  chloride  of  barium.  Squeeze  the  washed  precipitate  be- 
tween folds  of  strong  linen  in  a  screw  press,  and  dry  it  on  porous  bricks,  in  a 
warm  chamber  whose  temperature  shall  not  exceed  100°."  Br. 

This  is  an  officinal  of  the  first  British  Pharmacopceia,  which  as  yet  is  the 
only  one  that  has  adopted  it.  Of  the  salts  used  in  the  process,  omitting 
their  water  of  crystallization,  the  sulphate  of  iron  consists  of  one  eq.  of  pro- 
toxide of  iron  and  one  of  sulphuric  acid,  the  arseniate  of  soda  of  two  eqs.  of 
soda  and  one  eq.  of  arsenic  acid,  and  the  acetate  of  soda  of  one  eq.  of  base  and 
one  of  acid  ;  while  the  salt  to  be  obtained  consists  of  three  eqs.  of  protoxide  of 
iron  and  one  of  arsenic  acid.  The  reactions  which  result  in  the  production  of 
the  last-mentioned  salt  take  place  between  three  eqs.  of  sulphate  of  iron  and  one 
eq.  of  each  of  the  other  salts.  The  three  eqs.  of  protoxide  of  iron  of  the  sul- 
phate unite  with  the  one  eq.  of  arsenic  acid  of  the  arseniate  to  form  one  eq.  of 
arseniate  of  iron,  which  is  deposited;  while  the  three  eqs.  of  sulphuric  acid, 
thus  liberated,  combine  with  the  two  liberated  eqs.  of  soda  of  the  arseniate  of 
soda,  and  one  eq.  of  soda  of  the  acetate,  to  make  three  eqs.  of  sulphate  of  soda, 
which,  with  the  separated  acetic  acid,  remain  in  solution.  The  quantities  of 
the  several  salts  are  very  nearly  in  due  equivalent  proportion ;  the  arseniate 
and  acetate  of  soda,  however,  being  very  slightly  in  excess. 

Arseniate  of  iron  is  white  when  first  formed,  but  quickly  becomes  green  on 
exposure  to  the  air.  It  is  an  amorphous  powder,  without  smell  or  taste,  insolu- 
ble in  water,  but  readily  dissolved  by  muriatic  acid.  It  consists  of  three  eqs.  of 
protoxide  of  iron  and  one  of  arsenic  acid  (SFeOjAsOj),  but,  like  other  salts  of 
protoxide  of  iron,  absorbs  oxygen,  and  probably,  therefore,  contains  an  indefi- 
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jftite  proportion  of  sesquioxide  of  iron.  The  British  Pharmacopoeia  giv^ea  the 
following  characters  of*  the  salt.  It8  sohition  in  muriatic  acid  causes  a  copious 
lif!fht-l)lu«  precipitate  with  the  yellow  prussiate  of  potash  (fcrrocyanide  of  po- 

Iwsiurn),  and  a  still  more  abundant  one,  of  a  deeper  colour,  with  the  red  prussi- 
to  of  potash  (ferridcyanide  of  potassium).  A  small  quantity,  boiled  with  an 
xcess  of  soda,  and  Filtered,  k'^'*'-'*.  when  exactly  neutralized  by  nitric  acid,  a 
rick-red  precipitate  on  the  nddition  of  solution  of  nitrate  of  silver.  The  former 
BSt  proves  the  presence  both  of  protoxide  and  sesquioxide  of  iron,  the  latter  of 
rscnic  acid.  The  solution  in  muriatic  acid,  when  diluted,  gives  no  precipitate 
with  chloride  of  barium,  showing  the  absence  of  any  sulphate.  "Twenty  grainy 
dissidved  in  an  excess  of  hydrochloric  acid  diluted  with  water  continue  to  give 
blue  precipitate  with  the  red  prussiate  of  potash  (ferridcyanide  of  potassium), 
until  at  least  170  grain-measures  of  the  volumetric  nolulion  of  bichromate  of 
jujtaah  have  been  added."  Br.  This  test  proves  that  there  is  a  due  proportion 
of  the  protoxide  of  iron  present ;  for  the  bichromate  of  potassa  oxidizes  the  prot- 
oxide, and,  until  this  is  wholly  converted  into  sesquioxide,  a  blue  precipitate 
continues  to  be  produced,  ceasing,  however,  when  the  conversion  is  complete. 
Medical  Properties.  The  arseniate  of  iron  is  said  to  unite  the  virtues  of  the 
two  metals  which  enter  into  its  composition  ;  but  the  quantity  of  iron  in  any 
j)ermissible  dose  is  so  small  as  to  be  nearly  or  quite  insignificant;  and  the  ac- 
tivity of  the  medicine  is  in  fact  due  to  the  arsenic  alone.  The  complaints  in 
which  it  has  been  found  efficient  are  those  in  which  arsenic  in  other  forms  has 
proved  to  be  a  most  valuable  remedy;  and,  judging  from  our  own  observation, 
there  is  no  one  of  them  in  which  the  common  solution  of  arsenite  of  potassa  will 
not  produce  all  the  effects  that  can  be  obtained  from  the  arsenical  preparations, 
with  which  this  ought  undoubtedly  to  be  ranked  rather  than  with  the  chalybe- 
ates.  Should  the  coexistence  of  an  anemic  state  of  the  system  with  any  disease 
requiring  the  use  of  arsenic,  indicate  the  joint  use  of  iron,  it  would  be  unsafe  to 
depend  on  the  arseniate  of  iron  alone.  This  remedy  is  peculiarly  useful  in  chro- 
nic afifections  of  the  skin,  especially  those  of  a  scaly  character,  as  lepra,  psori- 
asis, and  the  advanced  stage  of  eczema  and  impetigo.  It  is  useful  also  in  lupus; 
and,  mixed  with  twelve  times  its  weight  of  simple  cerate,  may  be  employed 
externally  in  cancerous  ulcers,  though  much  caution  is  requisite.  The  dose  is 
from  the  eighth  to  the  tenth  of  a  grain,  of  which  about  one-half  only  is  prot- 
oxide of  iron.    It  may  be  given  in  pill,  three  times  a  day.  W. 

FERRI  CARBONAS  SACCHARATA.  5r.  Saccharaied  Carbonate 
of  Iron. 

"  Take  of  Sulphate  of  Iron  two  ounces  [avoirdupois]  ;  Carbonate  of  Am- 
monia one  ounce  and  a  quarter  [avoird.]  ;  Boiling  Distilled  WAter  two  gallons 
[Imperial  measure]  ;  Refined  Sugar  one  ounce  [avoird.].  Dissolve  the  Sulphate 
of  Iron  and  the  Carbonate  of  Ammonia  each  in  half  a  gallon  [Imp.  mea.s.]  of 
the  Water,  and  mix  the  two  solutions  with  brisk  stirring  in  a  deep  cylindrical 
vessel,  which  is  then  to  be  covered  as  accurately  as  possible.  Set  the  mixture 
by  for  twenty-four  hours,  and  from  the  precipitate  which  has  subsided  separate 
the  supernatant  solution  by  a  siphon.  Pour  on  the  remainder  of  the  Water, 
stir  well,  and,  after  subsidence,  again  remove  the  clear  solution.  Collect  the 
resulting  carbonate  on  a  calico  filter,  and,  having  first  subjected  it  to  expres- 
sion, rub  it  with  the  Sugar  in  a  porcelain  mortar.  Finally  dry  the  mixture  at 
a  temperature  not  exceeding  212°."  Br. 

When  solutions  of  sulphate  of  iron  and  carbonate  of  soda  are  mixed  together, 
there  are  formed,  by  double  decomposition,  sulphate  of  soda  which  remains  in 
solution,  and  carbonate  of  protoxide  of  iron  which  falls  as  a  pale-blue  precipi- 
tate. This  precipitate  begins  immediately  to  alter  in  nature  by  the  absorption 
of  oxygen,  and,  if  washed  and  dried  in  the  ordinary  way,  becomes  sesquioxide 
of  iron,  associated  with  a  small  quantity  of  the  carbonate  of  the  protoxide,  which 
has  escaped  change;  in  other  words,  it  is  converted  into  the  subcarbonate  of 
iron  of  the  U.  S.  Pharmacopoeia.  (See  Ferri  Subcarbo7ias.)  As  the  preparations 
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of  iron  containing  the  protoxide  are  most  esteemed,  the  change  which  this  pre- 
cipitate undergoes  was  always  matter  of  regret,  and  various  attempts  were  made 
to  prevent  it.  Now  saccharine  matter  has  been  ascertained  to  possess  the  re- 
quired property;  and,  in  the  preparation  under  consideration,  it  is  used  to  pre- 
vent the  protoxide  of  iron  of  the  carbonate  as  first  precipitated  from  passing 
into  sesquioxide,  with  loss  of  carbonic  acid. 

Dr.  Becker,  a  German  physician,  was  the  first  to  suggest  the  use  of  saccharine 
matter  as  a  means  of  protection  against  the  absorption  of  oxygen  ;  and  the  idea 
was  carried  out  by  Klauer,  a  German  chemist,  who  first  made  the  saccharine  car- 
bonate of  iron.  The  use  of  boiling  distilled  water  in  the  process  is  to  avoid  the 
kction  of  the  air  contained  in  unboiled  water.  The  washed  precipitate  is  pressed 
so  as  to  free  it  from  water  as  far  as  possible,  and  then  incorporated  with  the 
sugar  in  fine  powder.  The  mode  of  treating  the  precipitate  unnecessarily  ex- 
poses it  to  the  action  of  the  air;  and  the  late  London  method  of  incorporating 
it  with  the  sugar  immediately  after  washing  was  on  this  account  preferable.  The 
final  drying  heat  should  not  exceed  130°.  The  protection/rom  oxidation,  how- 
ever, is  more  complete,  when  both  the  materials  and  product  of  the  process  are 
maintained  constantly  in  contact  with  saccharine  matter,  by  using  weak  syrup 
both  for  dissolving  the  salts  and  washing  the  precipitate,  after  the  improved 
method  of  Vallet,  of  Paris.  This  improved  method  of  proceeding  is  adopted  for 
forming  the  U.  S.  pills  of  carbonate  of  iron,  or  Vallet's  ferruginous  pill.  (See 
Fihdae  Ferri  Carbonatis,  U.  S.) 

Properties.  Saccharine  carbonate  of  iron  is  in  small  coherent  lumps, of  a  gray- 
ish-brown colour,  permanent  in  the  air,  having  a  sweet,  styptic  taste,  and  wholly 
and  readily  soluble  in  muriatic  acid  with  brisk  effervescence.  According  to  the 
British  Pharmacopoeia,  it  is  a  "carbonate  of  iron  (FeOjCOj),  mixed  with  per- 
oxide of  iron  and  sugar,  and  forming  at  least  57  per  cent,  of  the  mixture."  The 
presence  of  sesquioxide  of  iron  is  a  defect,  which  is  avoided  in  Vallet's  ferru- 
ginous pills. 

Its  solution  in  dilute  muriatic  acid  is  but  slightly  affected  by  ferrocyanide  of 
potassium,  showing  the  presence  of  the  sesquioxide  of  iron  in,  only  small  pro- 
portion, but  yields  a  copious  blue  precipitate  with  the  ferridcyai^ide,  proving  the 
abundance  of  the  protoxide.  The  same  solution  should  give  but  a  very  slight 
precipitate  with  chloride  of  barium,  evincing  that  very  little  sulphate  either  of 
iron  or  soda  has  escaped  the  washing  process.  "  Twenty  grains  dissolved  in  ex- 
cess of  hydrochloric  acid,  and  diluted  with  water,  continue  to  give  a  blue  preci- 
pitate with  red  prussiate  of  potash  until  at  least  330  grain-measures  of  the 
volumetric  solution  of  bichromate  of  potash  have  been  added."  Br.  This  test 
determines  the  quantity  of  protoxide  of  iron  present,  requiring  the  stated  amount " 
of  the  bichromate  to  convert  it  into  sesquioxide. 

Medical  Properties.  This  preparation  is  an  excellent  chalybeate,  possessing 
the  advantages  of  having  nearly  all  the  iron  in  it  in  the  state  of  protoxide,  and 
of  being  readily  soluble  in  acids.  Originally  introduced  into  the  officinal  list  by 
the  Edinburgh  College,  it  appeared  for  the  first  time  in  the  Dublin  and  London 
Pharmacopoeias  of  1850  and  1851.  It  is  probably  more  active  than  the  subcar- 
bonate  of  iron,  and  must  be  used  in  a  smaller  dose.  It  is,  however,  inferior  to 
Vallet's  ferruginous  mass,  in  the  preparation  of  which  the  anti-oxidizing  influ- 
ence of  saccharine  matter  is  more  fully  applied.  The  dose  of  the  saccharine  car- 
bonate of  iron  is  from  five  to  thirty  grains,  given  in  the  form  of  pill. 

Off.  Prep.  Pilula  Ferri  Carbonatis,  Br.  B. 

FERRI  CHLORIDUM.  U.S.  Chloride  of  Iron.  Sesquichloride  of 
Iron.  Ferchloride  of  Iron. 

"  Take  of  Iron,  in  the  form  of  wire  and  cut  in  pieces,  two  troyounces ;  Muri- 
atic Acid  twelve  troyounces ;  Nitric  Acid  a  troyounce,  or  a  sufficient  quantity. 
To  eight  troyounces  of  the  Muriatic  Acid,  introduced  into  a  two-pint  flask,  add 
the  Iron,  and  apply  a  gentle  heat,  until  the  Acid  is  saturated  and  effervescence 
has  ceased.    Filter  the  solution,  add  to  it  the  remainder  of  the  Muriatic  Acid, 
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beat  the  mixture  nearly  to  the  boiling  point  in  a  four-pint  porcelain  capsule, 

and  aiiii  Nitric  Acid  insuccossivo  portions  until  red  funied  arc  no  lonji;er  evolved, 

and  a  drop  of  tlie  liquid  ceases  to  yield  a  lilue  precipitate  with  ferridcyanide  of 

otassiuni.     Transfer  the  li(|uid  to  a  smaller  capsule,  evaporate  It  by  a  jfcntle 

eat,  on  a  sand-bath,  until  reduced  to  ei<^ht  troyounces  and  three  hundred  and 

ixiy  i^rains,  and  set  it  aside,  covered  with  glass,  for  several  days,  in  order  that 

It  may  form  a  solid,  crystalline  mass.  Lastly,  break  this  into  pieces,  and  keep 

'the  fraffinents  in  a  well-stopped  bottle  protected  from  the  lig;ht."  U.S. 

This  is  a  new  formula  of  the  U.  S.  I'liarmacopoeia,  adopted  with  little  altera- 
lon  fronx  that  of  VVittstein.  {Pract.  Pharm.  Chem.,  Darbi/'n  Tranxl.  p.  265.) 
When  iron  is  heated  with  muriatic  acid,  water  is  decomposed,  the  hydrogen 
scapes  with  effervescence,  and  the  oxygen  uniting  with  the  iron  forms  the  pro- 
xide  of  that  metal,  which  reacts  with  the  muriatic  acid  to  form  water  and  pro- 
tochloride  of  iron.  This  is  believed  by  the  author  to  be  the  true  rationale; 
though  a  simpler  explanation  is  usually  given,  according  to  which  the  chlorine 
f  the  acid  unites  dirijctly  with  the  iron,  and  the  hydrogen  is  set  free.  The  next 
itep  of  the  process  is  to  convert  the  protochloride  into  the  sesquichloride  of 
on.  This  is  effected  by  treating  it  with  muriatic  and  nitric  acids,  and  heating 
till  red  fumes  no  longer  escape.  The  nitric  acid  is  decomposed  into  nitric  oxide, 
which,  escaping,  forms  red  hyponitric  acid  fumes  by  combining  with  the  oxygen 
of  the  air,  and  into  oxygen  which  sesquioxidizes  a  portion  of  the  iron  of  the 
protochloride,  thus  converting  the  remainder  into  sesquichloride,  while  the  ses- 
quioxide  produced  reacts  with  the  additional  muriatic  acid  to  form  an  additional 
portion  of  sesquichloride;  or  the  oxygen  of  the  nitric  acid  may  combine  with 
the  h3'drogen  of  the  muriatic  acid,  and  thus  liberate  sufficient  chlorine  to  form 
a  sesquichloride  with  the  iron.  The  solution  is  then  evaporated,  and,  on  cool- 
ing, concretes  into  a  crystalline  mass.  The  relative  proportions  of  iron  and  the 
two  acids  are  adjusted  very  nearly  to  the  production  of  these  results. 

Properties.  Sesquichloride  of  iron  (Ferri  Chlo;ridum,  U.  S.)  is  in  fragments 
of  a  crystalline  structure,  an  orange-yellow  colour,  inodorous,  and  of  a  strong 
chalybeate  and  styptic  taste.  It  is  deliquescent,  very  soluble  in  water,  and 
soluble  also  in  alcohol  and  ether.  It  consists  of  two  eqs.  of  iron  and  three  of 
chlorine  (FcjCla),  with  a  variable  proportion  of  water  according  to  the  crystal- 
line forms  it  is  made  to  assume,  having  about  40  per  cent,  or  12  eqs.  when  in 
fine  acicular  crystals,  and  only  22  per  cent,  or  five  eqs.  when  in  the  form  of 
larger  tables.  {Brande  and  Taylor.)  Its  solution  in  water  gives  with  ammo- 
nia a  brown  precipitate  of  sesquioxide  of  iron,  and  does  not  yield  a  blue  one 
with  the  ferridcyanide  of  potassium,  proving  the  absence  of  protochloride  or 
protoxide  of  iron. 

Internally  the  sesquichloride  of  iron  is  used  almost  exclusively  in  the  form 
of  tincture;  and  in  reference  to  its  effect  and  application  we  refer  to  the  Tine- 
tura  Ferri  Ghloridi.  Externally  it  is  as  generally  used  in  the  form  of  watery 
solution  ;  and  as  the  British  Pharmacopoeia  has  an  officinal  solution,  which  it 
will  be  necessary  to  treat  of  under  a  special  head,  we  shall  postpone  a  further 
consideration  of  the  subject  till  this  preparation  is  treated  of.  (See  Liquor 
Ferri  Perchloridi.)  It  is  kept  in  the  solid  state,  because,  when  dissolved,  it  is 
apt  to  deposit  sesquioxide  of  iron  (oxychloride  of  iron,  Brurin  du  Buisson)  in 
an  insoluble  condition,  whereby  an  excess  of  acid  is  produced,  which  renders  the 
preparation  too  irritant  for  many  of  the  purposes  for  which  it  is  used.  (Squibb, 
N.  ¥.  Journ.  of  Med.,  March,  1860,  p.  170.)  As  a  solid,  it  keeps  indefinitely 
without  change.  When  used,  it  may  be  dissolved  in  water  in  such  proportions 
as  may  be  required.  Six,  three,  two,  and  one  and  a  ha]f  drachms  to  a  fluidounce 
of  water  have  been  recommended ;  the  stronger  solutions  being  used  in  the  treat- 
ment of  varices,  the  weaker  for  injection  into  aneurisms,  and  for  application  to 
bleeding  surfaces,  &c.  Mr.  J.  Z.  Lawrence,  of  England,  has  used  it  as  a  styptic 
in  a  .semi-deliquesced  state,  and  found  it  extremely  efficient.  He  keeps  it  in  a 
bottle,  in  which  it  gradually  deliquesces ;  and,  while  it  is  in  this  condition,  he 
applies  the  thick  liquid  portion,  by  means  of  a  brush  of  spun-glass,  to  the  bleed- 
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ing  surface.  He  has  employed  it  in  arresting  hemorrhage  after  excision  of  the 
tonsils,  and  from  the  deeper-seated  gums.  (Med.  Times  and  Gaz.,  Aug.  1859, 
p.  219.)  Chloride  of  iron  has  been  employed  internally,  by  Messrs.  Jodin  and 
Aubrun,  of  Paris,  and  with  great  asserted  success,  in  the  treatment  of  pseudo- 
membranous croup,  in  quantities  varying,  according  to  the  severity  of  the  dis- 
ease and  the  age  of  the  patient,  from  ninety  grains  to  half  an  ounce,  in  divided 
doses,  in  the  twenty-four  hours,  and  continued  for  three  or  four  days.  (Ann.  de 
Therap.,  1861,  p.  201.)  W. 

FERRI  CITRAS.  U.S.     Citrate  of  Iron. 

"  Take  of  Solution  of  Citrate  of  Iron  a  convenient  quantity.  Evaporate  it  to 
the  consistence  of  Syrup,  and  spread  it  on  plates  of  glass,  so  that,  on  drying, 
the  salt  may  be  obtained  in  scales."  U.  S. 

Citrate  of  iron,  as  thus  prepared,  is  in  thin  transparent  pieces,  of  a  beautiful 
garnet-red  colour.  It  is  an  uncrystallizable  salt,  slowly  soluble  in  cold,  but  readily 
soluble  in  boiling  water,  and  possessing  a  mild  chalybeate  taste.  It  probably 
consists  of  one  eq.  of  citric  acid  165,  and  one  of  sesquioxide  of  iron  80  =  245. 

Citrate  of  iron  was  introduced  to  the  notice  of  the  profession,  in  1831,  by  M. 
Eeral,  of  Paris.  It  is  a  pleasant  chalybeate,  and  is  best  given  in  solution.  Prof. 
Procter  finds  that  a  solution  of  this  salt  in  distilled  water,  containing  240 
grains  in  a  fluidounce,  keeps  perfectly,  and  is  very  convenient  for  dispensing. 
It  may  be  given  in  the  dose  of  ten  minims,  containing  five  grains  of  the  salt, 
several  times  a  day.  (See  Liquor  Ferri  Gitratis.)  B. 

FERRI  ET  AMMOM^  CITRAS.  U.S.,  Br.  Citrate  of  Iron  and 
Ammonia. 

"  Take  of  Solution  of  Citrate  of  Iron  a  pint;  Water  of  Ammonia  sice  fluid- 
ounces.  Mix  the  Solution  of  Citrate  of  Iron  with  the  Water  of  Ammonia, 
evaporate  the  mixture,  at  a  temperature  not  exceeding  150°,  to  the  consistence 
of  syrup,  and  spread  it  on  plates  of  glass,  so  that,  on  drying,  the  salt  may  be 
obtained  in  scales."  U.  S. 

"Take  of  Solution  of  Persulphate  of  Iron  eight  fluidounces ;  Solution  of 
Ammonia  nineteen  and  a  half  fluidounces ;  Citric  Acid  four  ounces  [avoir- 
dupois] ;  Distilled  Water  a  sufficiency.  Mix  fourteen  fluidounces  of  the  Solution 
of  Ammonia  with  two  pints  [Imperial  measure]  of  Distilled  Water,  and  to  this 
add  gradually  the  Solution  of  Persulphate  of  Iron,  previously  diluted  with  two 
pints  [Imp.  meas.]  of  Distilled  Water,  stirring  them  constantly  and  briskly.  Let 
the  mixture  stand  for  two  hours,  stirring  it  occasionally,  then  put  it  on  a  calico 
filter,  and  when  the  liquid  has  drained  away,  wash  the  precipitate  with  Dis- 
tilled Water  until  that  which  passes  through  the  filter  ceases  to  give  a  pre- 
cipitate with  chloride  of  barium.  Dissolve  the  Citric  Acid  in  eight  [fluid]ounces 
of  Distilled  Water,  and  having  applied  the  heat  of  a  water-bath,  add  the  oxide 
of  iron,  previously  well  drained,  and  stir  them  together  until  the  whole  or 
nearly  the  whole  of  the  oxide  has  dissolved.  Let  the  solution  cool,  then  add 
five  and  a  half  fluidounces  of  Solution  of  Ammonia.  Filter  through  flannel, 
evaporate  to  the  consistence  of  syrup  and  dry  it  in  thin  layers  on  flat  porce- 
lain or  glass  plates  at  a  temperature  not  exceeding  100°.  Remove  the  dry 
salt  in  flakes,  and  keep  it  in  a  stoppered  bottle."  Br. 

In  the  U.  S.  Pharmacopoeia,  the  process  consists  simply  in  evaporating  a 
mixture  of  solution  of  citrate  of  iron  and  water  of  ammonia.  In  the  British, 
hydrated  sesquioxide  of  iron  is  first  precipitated  from  a  solution  of  the  tersul- 
phate,  then  digested  at  a  boiling  heat  with  a  solution  of  citric  acid,  and  lastly 
neutralized  by  ammonia.  It  has,  however,  been  found  by  Dr.  Squibb  that  a 
heat  above  180°  acts  injuriously  in  the  preparation  of  the  citrate  of  iron  ;  and 
the  boiling  heat  directed  in  the  British  Pharmacopoeia  of  1864  was,  therefore, 
improper.  {Am.  Journ.  of  Pharm.,  xxvii.  29t.)  This  error  has  been  corrected 
in  the  present  Pharmacopoeia,  which  directs  that  the  salt  should  be  dried  at  a 
heat  not  above  100°.  In  the  U.S.  formula  the  citrate  of  iron  is  used  already 
prepared,  in  the  British  is  prepared  in  the  process.    The  direction  as  to  the 
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Evaporation,  at  the  close  of  the  original  British  proceHS,  was  not  nufficiontly  ex- 
'plit-'it.  The  solution  should  be  couceatrtttoil  to  a  syrupy  consistence,  as  ordered 
inilieU.  S.  and  existing  British  formulas,  beforo  being  poured  out  on  porce- 
lain or  glass  to  dry ;  and  it  is  important  that  the  heat  employed  in  the  coa- 
centration  should  not  exceed  150°. 

Properliea,  itc.  Ammonia-citrate  of  iron  is  in  garnet-red  translucent  scales, 
having  a  slightly  chalybeate  taste,  and  readily  and  wholly  soluble  in  water, 
furming  a  solution  of  a  clear  ruby  colour.  It  is  much  more  readily  soluble  in 
wiitcr  than  the  citrate  of  iron,  described  in  the  last  article.  It  is  almost  insolu- 
ble in  alcohol.  It  is  neutral  to  test  paper  ("feebly  reddens  litmus  paper,"  Br.)  ; 
and  its  solution  in  water,  acidulated  with  muriatic  acid,  though  not  rendered 
blue  by  ferridcyanide  of  potassium,  gives  a  copious  blue  precipitate  with  the 
ferrocyanide,  at  once  proving  the  absence  of  protoxide  of  iron  and  the  presence 
of  the  sesquioxide.  In  heated  solution  it  is  decomposed  by  potassa,  soda,  and 
lime-water,  which  throw  down  sesquioxide  of  iron  and  evolve  ammonia  ;  and 
the  alkaline  solution  from  which  the  iron  has  been  thrown  down,  if  acidulated 
with  muriatic  acid  in  slight  excess,  does  not  yield  a  crystalline  deposit,  showing 
that  the  acid  is  not  the  tartaric.  When  incinerated  in  the  air,  it  leaves  26-5  per 
cent,  (not  le.>^s  than  27  per  cent.,  Br. )  of  peroxide  of  iron.  Its  precise  chemical 
constitution  is  not  determined ;  but  it  probably  consists  of  one  eq.  of  each  of 
its  three  constituents,  besides  water  (Fe^O,.NH^O, HO, C„HjO,j+2HO).  {Br. 
18G4.)  This  salt  is  a  pleasant  chalybeate.  Its  ready  solubility  gives  it  an  advan- 
tage over  the  citrate.  The  dose  is  tive  grains,  repeated  several  times  a  day,  and 
given  in  solution.  According  to  Dr.  Paris,  it  may  be  mixed  with  the  carbonated 
alkalies  without  decomposition,  and  given  in  a  state  of  eCFervescence  with  citric 
acid. 

Off.  Prep.  Yinum  Ferri  Citratis,  Br.  B. 

FERRI  ET  AMMONIA  SULPHAS.  IT.S.  Sulphate  of  Iron  and 
Ammonia.  Ammonio-ferric  Alum. 

"  Take  of  Solution  of  Tersulphate  of  Iron  two  pints;  Sulphate  of  Ammonia 
four  troyounce.i  and  a  half.  Heat  the  Solution  of  Tersulphate  of  Iron  to  the 
boiling  point,  add  the  Sulphate  of  Ammonia,  stiiTing  until  it  is  dissolved,  and 
set  the  liquid  aside  to  crystallize.  Wash  the  crystals  quickly  with  very  cold 
water,  wrap  them  in  bibulous  paper,  and  dry  them  in  the  open  air."  U.  S. 

This  is  an  ammonia  iron-alum,  in  which  the  place  of  the  sesquioxide  of  alu- 
minium (alumina)  is  occupied  by  sesquioxide  of  iron.  It  is  prepared  by  heating 
the  solution  of  tersulphate  of  iron  with  sulphate  of  ammonia  until  the  latter  stilt 
is  dissolved,  and  then  allowing  the  solution  to  cool.  The  two  salts  unite  to  form 
the  sulphate  of  iron  and  ammonia,  which,  being  insoluble  in  the  amount  of  liquid 
employed,  crystallizes  when  it  cools.  The  process  is  based  on  one  published  by 
Wm,  Hodgson,  jun.  in  the  Am.  Journ.  of  Pharm.  for  July,  1856  (p.  305),  The 
salt  consists  of  one  eq.  of  each  of  the  two  salts  composing  it,  with  probably  2-i 
eqs.  of  water  of  crystallization  (Fe,0,,3S0,-f  NH^O,SO,+24HO). 

Ammonio-ferric  alum  is  in  octohedral  crystals,  ot  apale  violet  colour,  and  sour 
astringent  taste,  slowly  efflorescent  on  exposure,  and  soluble  in  15  parts  of  wa- 
ter at  60°,  and  in  less  than  their  weight  of  boiling  water.  The  sulphuric  acid  is 
recognised  by  giving  a  precipitate  with  chloride  of  barium  insoluble  in  nitric 
acid  ;  the  sesquioxide  of  iron  by  being  thrown  down  of  a  reddish-brown  colour, 
by  potassa;  and  the  ammonia,  by  the  emission,  when  the  moistened  salt  is  rub- 
bed with  the  same  alkali,  of  its  peculiar  odour.  According  to  H.  Rose,  the  pure 
salt  is  white,  and  gives  a  coloured  solution  with  water,  in  consequence  of  the  for- 
mation of  a  basic  ferruginous  salt.  This  decomposition  is  prevented  by  dissolving 
it  in  dilute  sulphuric  acid,  when  the  solution  is  colourless. 

Instead  of  sulphate  of  ammonia,  sulphate  of  potassa  may  be  employed  along 
with  the  tersulphate  of  iron,  in  which  case  a  potassa  iron-alum  is  produced, called 
potassio-ferric  alum,  which  has  all  the  properties,  physical  and  remedial,  of  the 
ammonio-ferric  salt;  and  the  two  appear  to  have  been  indiscriminately  used. 
The  formula  of  this  salt  would  be  Fe,0,,3SO,+KO,SO,+24HO. 
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The  iron  alums  were  brought  to  the  notice  of  the  Pharmaceutical  Society  of 
London,  in  Dec.  1853,  by  Mr.  Lindsley  Blyth,  as  a  new  remedy,  prescribed  in  St. 
Mary'.-i  Hospital.  Dr.  Tyler  Smith  found  them  to  be  more  astringent  than  com- 
mon alum,  and  devoid  of  the  stimulating  effects  of  the  other  salts  of  iron.  They 
have  been  used  internally  in  leucorrhoea,  with  great  asserted  benefit,  in  diarrhcea 
andchronicdysentery,and  inotheraffectionsrequiringcombined  tonic  and  astrin- 
gent treatment.  (Pharm.  Journ.,  Jan.  1854,  p.  306.)  The  dose  is  from  three  to 
twelve  or  fifteen  grains,  to  be  repeated  twice  or  three  times  a  day.  B. 

FERRI  ET  AMMONIA  TARTRAS.  U.  S.  Tartrate  of  Iron  and 
Ammonia. 

"Take  of  Tartaric  Acid  twelve  troyounces ;  Solution  of  Tersulphate  of  Iron 
two  pints  and  a  half ;  Carbonate  of  Ammonia,  Distilled  Water,  each,  a  suffi- 
cient quantity.  Dissolve  six  troyounces  of  the  Tartaric  Acid  in  two  pints  of 
Distilled  Water,  and  saturate  it  carefully  by  means  of  Carbonate  of  Ammonia; 
then  add  the  remainder  of  the  Acid,  dissolved  in  half  a  pint  of  Distilled  Water, 
and  mix  the  solutions.  With  the  Solution  of  Tersulphate  of  Iron,  prepare  the 
Hydrated  Oxide  of  Iron  according  to  the  formula  for  that  substance,  and  add  it 
gradually  to  the  solution  of  bitartrate  of  ammonia,  kept  at  the  temperature  of 
150°,  until  it  is  no  longer  dissolved.  Then  filter  the  solution,  and  evaporate  to 
the  consistence  of  syrup.  Lastly,  spread  it  on  plates  of  glass,  so  that,  on  drying, 
the  salt  may  be  obtained  in  scales.?^  U.  S. 

This  is  a  new  officinal  of  the  IT.  S.  Pharmacopoeia,  adopted  from  Prof.  Proc- 
ter, whose  process  was  published  in  the  American  Journal  of  Pharmacy,  so 
long  since  as  in  1841  (xii.  276).  Tartrate  of  ammonia  is  first  prepared,  which 
is  converted  into  bitartrate  by  the  addition  of  tartaric  acid  ;  and  the  excess  of 
acid  is  then  combined  with  hydrated  sesquioxide  of  iron  freshly  prepared  from 
the  officinal  solution  of  the  tersulphate.  A  double  salt  of  tartrate  of  ammonia 
and  tartrate  of  iron  is  thus  made  in  solution,  which  is  obtained  by  filtering  and 
concentrating  the  solution.  The  bibasic  view  of  tartaric  acid  requires  a  different 
explanation.  According  to  this,  the  salt  must  be  considered  as  consisting  of  one 
eq.  of  tartaric  acid,  with  a  doubled  equivalent  number,  and  two  eqs.  of  base,  one 
consisting  of  ammonia  and  the  other  of  sesquioxide  of  iron.  In  the  first  view, 
it  would  be  represented  by  the  formula  Fe^O^.C^H^Oj+NH^OiC^HjOg ;  in  the 
second,  by  Fe^Oj.NH^O-f-CgH^Ojg,  independently  of  the  water,  which  has  been 
estimated  between  four  and  five  equivalents. 

This  salt  is  in  transparent  garnet-red  scales,  which  when  powdered  assume  a 
rust-brown  colour.  It  has  a  sweetish  not  disagreeable  taste,  and  is  very  soluble 
in  water  though  slowly,  being  taken  up  by  somewhat  more  than  its  own  weight. 
It  is  insoluble  in  alcohol  and  ether.  Test  paper  is  not  affected  by  it.  The  fixed 
alkalies  do  not  precipitate  it  from  its  solution,  nor  is  it  rendered  blue  by  ferro- 
cyanide  of  potassium,  showing  that  it  contains  no  protoxide  of  iron.  Incinerated 
in  the  air,  it  leaves  29  per  cent,  of  sesquioxide  of  iron.  It  is  a  mild  chalybeate, 
and  may  be  given  in  a  dose  of  from  ten  to  thirty  grains.  W. 

FERRI  ET  POTASSJE  TARTRAS.  U.  S.  Ferrum  Tartaratum. 
J5r.  Tartrate  of  Iron  and  Potassa.  Tartarated  Iron.  Potassio-tartrate  of  Iron. 

"Take  of  Solution  of  Tersulphate  of  Iron  apint;  Bitartrate  of  Potassa sei'Crt 
troyounces  ;  Distilled  Water /bwrpw^s.  With  the  Solution  of  Tersulphate  of 
Iron,  prepare  the  Hydrated  Oxide  of  Iron  according  to  the  formula  for  that 
substance.  Mix  the  Bitartrate  of  Potassa  with  the  Distilled  Water,  heat  the 
mixture  to  140°,  and,  keeping  it  at  that  temperature,  gradually  add  the  Hydra- 
ted Oxide,  frequently  stirring,  until  it  ceases  to  be  dissolved.  Then  filter  the 
solution,  evaporate  it  by  means  of  a  water-bath  to  the  consistence  of  syrup,  and 
spread  it  upon  plates  of  glass  or  porcelain,  so  that,  on  drying,  the  salt  may  be 
obtained  in  scales."  U.  S. 

"Take  of  Solution  of  Persulphate  of  Iron  fve  and  a  half  fluidounces  [Im- 
perial measure]  ;  Solution  of  Ammonia  ten  fluidounces  [Imp.  meas.];  Acid 
Tartrate  of  Potash,  in  powder,  two  ounces  [avoirdupois];  Distilled  Water  a 
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sufficiency.  Mix  tho  Solution  of  Ammonia  with  three  pints  [Imp.  meaa  ]  of 
Dislillod  Water,  and  to  this  udd  gradimlly  the  Solution  of  PerHulphato  of  Iron 
jireviously  diluted  with  two  pints  [Imp.  mean.]  of  Dititilled  Water,  Btirring 
fonstanliy  and  brl.«kly.  Let  the  mixture  Rtand  for  two  hours,  stirrinj?  it  oeca- 
sionully,  then  put  it  on  a  calico  filter,  and  when  the  licpiid  huH  drained  away, 
wa.sh  the  precipitate  with  Di.stilled  Water  until  that  which  i)as.scH  through  the 
Jlter  ceases  to  give  a  precipitate  with  chloride  of  barium.  Mix  the  warthed  and 
ained  precipitate  intimately  with  the  Acid  Tartrate  of  Potash  in  a  porcelain 
fsh  and  let  the  mixture  stand  for  twenty-four  hours;  then,  having  applied  a 
gentle  heat,  not  exceeding  140°,  add  gradually  a  pint  [Imp.  meas.]  of  Dis- 
tilled Water,  and  stir  constantly  until  nothing  more  will  dissolve.  Filter; 
evai)orate  at  a  temjierature  not  exceeding  140°  to  the  consistence  of  syrup, 
,nd  dry  it  in  thin  layers  on  flat  porcelain  or  glass  plates  in  a  drying  closet  at 
"20°.  Remove  tho  dry  salt  in  flakes  and  keep  it  in  stoppered  hottles."  Br. 

The  object  of  these  processes  is  to  combine  the  excess  of  acid  in  the  bitartrate 
of  potassa  with  sesquioxidc  of  iron.  In  both,  the  plan  of  Soubeiran  is  adopted ; 
namely,  that  of  dissolving  the  moist  hydrated  sesquioxidc  to  saturation  in  a  mix- 
ture of  the  bitartrate  and  water,  aided  by  a  moderate  heat.  The  sesquioxidc  is 
now  obtained  from  the  tersulphate  of  sesquioxide  of  iron,  which  is  precipitated 
by  ammonia.  Potassa,  which  was  used  in  the  former  British  process,  is  not  a 
good  precipitant;  because  the  alkali  adheres  obstinately  to  the  precipitated 
sesquioxide,  and  cannot  be  conn)letely  separated  even  by  repeated  washings. 
The  sesquioxide  should  be  gradually  added  to  the  bitartrate  and  water,  heated 
to  140°,  as  recommended  by  Soubeiran,  at  which  temperature  the  oxide  dis- 
.>^olves  more  readily  and  in  larger  quantity  than  when  a  higher  temperature  is 
employed.  Besides,  in  the  latter  case,  a  portion  of  the  .sesquioxide  is  converted 
into  protoxide.  (Gmelin^s  Handbook,  x.  315.)  In  both  formulas,  the  liquid  is 
poured  out  on  a  plane  surface,  so  as  to  dry  in  scales.  When  duly  carried  into 
eflfect,  they  yield  a  product  at  all  times  identical,  and  having  all  the  required 
qualities  of  the  salt.* 

The  late  Dr.  Ure  proposed  the  tartrate  of  protoxide  of  iron  for  medical 
use.    He  made  it  by  acting  on  clean  iron  filings,  or  bits  of  iron  wire,  with  a 

*  A  new  method  of  preparing  this  salt.  M.  Roger,  having  found  the  tartrate  of  iron  and 
pota.«stt,  as  existing  in  the  shops  of  Paris,  a  very  variable  salt,  seldom  presenting  perfect 
identity  of  composition  in  any  two  specimens,  and  ascribing  this  result  to  the  imperfec- 
tion of  the  prevalent  mode  of  preparing  it,  which  requires  a  large  amount  of  water,  and 
consequentlv  a  prolonged  evajmration,  resulting  in  the  reduction  of  the  sesquioxide,  and 
the  production  of  a  yellowish  insoluble  ferrous  salt,  and  is  attended  besides  with  various 
other  inconveniences,  proposes  the  following  method,  which  he  conceives  to  be  free  from 
these  objections,  and  to  present  in  all  instances  an  identical  product.  The  newly  proposed 
method  consists  in  causing,  as  a  first  step,  strongly  hydrated  sesquioxide  of  iron  to  be  dis- 
solved in  tartaric  acid  to  complete  saturation,  for  which  purpose  the  water  of  hydration  of 
the  sesquioxide  is  suflBcientat  a  temperature  of  100°  to  120°  F.  The  solution  takes  place 
completely  and  quickly;  and  tho  })oint  of  saturation  is  known  when  the  liquid,  at  first 
clear,  becomes  turbid,  thickens,  and  at  last  concretes  in  the  form  of  a  jelly.  No  more  of 
the  se.squioxide,  which  is  in  slight  excess,  is  now  to  be  added.  Upon  this  jelly  is  to  be 
poured,  little  by  little,  a  very  concentrated  solutionof  wwrc  carbonate  of  potassa,  of  which 
the  quantity  to  be  useJd  should  be  the  equivalent  of  that  of  the  tartaric  acid  employed. 
But  this  precision  as  to  the  quantity  of  the  carbonate  is  not  absolutel}'  necessary ;  as  tho 
cessation  of  effervescence  is  a  sufficient  criterion  of  saturation.  Should,  however,  the  solu- 
tion, upon  testing  it,  be  found  slightly  acid,  the  solution  of  carlxmate  of  potassa  should 
be  cautiously  added  till  the  reaction  becomes  slightly  alkaline.  The  vessel  is  then  to  be 
removed  from  the  water-bath,  and  the  liquid  allowed  to  cool.  Twelve  hours  afterwards, 
the  liquid  is  decanted,  filtered,  and  evaporated  by  means  of  a  water-bath,  with  constant 
agitation,  to  a  syrupy  consistence.  It  is  then  to  be  spread  by  means  of  a  brush,  in  thin 
layers,  on  plates  of  glass,  which  are  to  be  placed  in  the  drying  room.  The  salt  is  thus  ob- 
tained in  beautiful  spangles,  of  a  deep  garnet  red.  Or  it  may  be  dried  in  moulds  of  tinned 
iron  with  a  large  surface;  but  in  this  case,  instead  of  scales,  it  forms  little  black  masses 
not  unlike  jet.  Thus  prepared,  it  always  presents  the  same  composition,  dissolves  in  water 
without  residue,  and,  besides,  is  little  disposed  to  deliquescence,  so  that  it  may  be  readily 
employed  in  pills.  The  solution,  however,  is  slow  in  forming,  as  the  salt  at  first  agglome- 
rates at  the  bottom  of  the  vessel ;  but  in  half  an  hour  it  is  complete,  and  may  be  kept  long 
unchanged.  lJourn.de  Phami.,  Juin,  1861,  p.  401.) — Note  to  the  twelfth  edition. 
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solution  of  tartaric  acid.  It  is  a  pulverulent  salt,  insoluble  in  water,  and  pos- 
sessing a  mild  chalybeate  taste. 

Properties.  Tartrate  of  iron  and  potassa,  as  obtained  by  the  above  formulas, 
is  in  transparent  scales  of  a  ruby-red  colour,  wholly  soluble  in  about  four  parts 
of  water,  and  "sparingly  soluble  in  spirit."  Br.  It  has  a  sweetish  slightly  chaly- 
beate taste.  Its  solution  docs  not  change  the  colour  of  litmus,  and  at  common 
temperatures  is  not  precipitated  by  potassa,  soda,  or  ammonia.  Ferrocyanide 
of  potassium  does  not  render  it  blue,  unless  an  acid  be  added.  The  non-action 
of  this  test  shows  that  the  iron  is  in  a  peculiar  state  of  combination.  Acidu- 
lated with  muriatic  acid,  the  solution  gives  a  copious  blue  precipitate  with  the 
ferrocyanide  of  potassium,  but  none  with  the  ferridcyanide,  showing  the  ab- 
sence of  protoxide  of  iron.  In  boiling  solution,  soda  precipitates  sesquioxide 
of  iron,  without  evolution  of  ammonia ;  and  the  filtered  solution,  acidulated 
with  muriatic  acid,  deposits  a  crystalline  substance  when  it  cools;  the  latter 
test  showing  the  presence  of  tartrate  of  potassa,  the  former  that  of  the  ses- 
quioxide of  iron  without  ammonia,  and  both  together  the  character  of  the  salt. 
According  to  the  view  of  its  nature  taken  in  the  U.  S.  Pharmacopoeia,  it  is  a 
double  salt,  consisting  of  one  eq.  of  tartrate  of  sesquioxide  of  iron  and  one  of 
tartate  of  potassa  (Fe203,C^Hj05-f-KO,C^H^05-}-HO) ;  according  to  the  bibasic 
view  of  tartaric  acid,  it  is  a  tartrate  with  a  double  base  (Fe^Oj,KO,C^H^Ojg 
-f  HO),  the  eq.  of  tartaric  acid  being  doubled.  "By  incinerating  50  grains  at 
a  red  heat,  washing  what  is  left  with  distilled  water,  and  again  incinerating, 
a  residue  of  peroxide  is  obtained,  weighing  15  grains."  {Br.)  The  salt  is  in- 
compatible with  astringent  vegetable  infusions,  which  give  rise  to  a  dark- 
coloured  precipitate. 

Medical  Properties.  Tartrate  of  iron  and  potassa  is  an  agreeable  chalybeate, 
and  may  be  depended  upon  for  activity  and  uniformity  of  composition.  It  has 
a  somewhat  laxative  effect,  which  makes  it  suitable  to  the  treatment  of  certain 
cases.  It  is  the  chalybeate  preferred  by  M.  Mialhe,  who  conceives  that  it  is 
more  readily  absorbed  than  any  other  ferruginous  preparation.  It  is  also  well 
borne  by  the  stomach,  whether  taken  fasting,  or  with  the  food.  From  its  slight 
taste  and  ready  solubility,  it  is  one  of  the  best  ferruginous  preparations  for 
children.  The  dose  for  an  adult  is  from  ten  grains  to  half  a  drachm,  given 
preferably  in  solution.  B. 

FERRI  ET  QUmi^  CITRAS.  U.S.,  Br.  Citrate  of  Iron  and  Qmnia. 

"  Take  of  Solution  of  Citrate  of  Iron  ten  Jtuidounces ;  Sulphate  of  Quinia  a 
troyounce;  Diluted  Sulphuric  Acid, Water  of  Ammonia,  Distilled  Water,  each, 
a  .sufficient  quantity.  Triturate  the  Sulphate  of  Quinia  with  six  fluidounces  of 
Distilled  Water,  and,  having  added  sufficient  Diluted  Sulphuric  Acid  to  dis- 
solve it,  cautiously  pour  into  the  solution  Water  of  Ammonia,  with  constant 
stirring,  until  in  slight  excess.  Wash  the  precipitated  Quinia  on  a  filter,  and, 
having  added  it  to  the  Solution  of  Citrate  of  Iron,  maintained  at  the  tempera- 
ture of  120°  by  means  of  a  water-bath,  stir  constantly  until  it  is  dissolved. 
Lastly,  evaporate  the  solution  to  the  consistence  of  syrup,  and  spread  it  on 
plates  of  glass,  so  that,  on  drying,  the  salt  may  be  obtained  in  scales."  U.  S. 

"Take  of  Solution  of  Persulphate  of  Iron  four  and  a  half  fluidounces; 
Sulphate  of  Quinia  one  ounce  [avoirdupois]  ;  Diluted  Sulphuric  Acid  twelve 
ftaidrachma  [Imperial  measure]  ;  Citric  Acid  three  ounces  [avoird.]  ;  Solution 
of  Ammonia,  Distilled  Water,  of  each,  a  sufficiency.  Mix  eight  fluidounces  [Imp. 
meas.]  of  the  Solution  of  Ammonia  with  two  pints  [Imp.  meas.]  of  Distilled 
Water,  stirring  them  constantly  and  briskly.  Let  the  mixture  stand  for  two 
hours,  stirring  it  occasionally,  then  put  it  on  a  calico  filter,  and  when  the  liquid 
has  drained  away,  wash  the  precipitate  with  Distilled  Water  until  that  which 
passes  through  the  filter  ceases  to  give  a  precipitate  with  chloride  of  barium. 

"  Mix  the  Sulphate  of  Quinia  with  eight  [fluid]ounces  of  Distilled  Water, 
add  the  Diluted  Sulphuric  Acid,  and  when  the  salt  is  dissolved  precipitate  the 
quinia  with  a  slight  excess  of  Solution  of  Ammonia.  Collect  the  precipitate 
on  a  filter,  and  wash  it  with  a  pint  and  a  half  of  Distilled  Water. 
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"  Dissolve  the  Citric  Acid  in  five  [fluid]ouncesof  Distilled  Water,  and,  having 
pplicd  the  heat  of  a  water-bath,  add  the  oxide  of  iron  previoualy  well 
drained;  stir  them  toj^ether,  and  when  the  oxide  has  diHSolved,  add  the  pre- 
cipitated quinia,  continuing  the  agitation  until  this  also  has  dissolved.  Let  the 
solution  ctio],then  add  in  Hniall  (|uantities  at  a  time  twelve  fluidrachms  of  So- 
lution of  Ammonia  diluted  with  two  fluidounces  of  Distilled  Water,  stirring  the 
solution  briskly,  and  allowing  the  quinia  which  separates  with  each  addition  of 
ammonia  to  dissolve  before  the  next  addition  is  made.  Filter  the  solution, 
evaporate  it  to  the  consistence  of  a  thin  syrup,  then  dry  it  in  thin  layers  on 
flat  [)orcelain  or  glass  plates  at  a  temperature  of  100°.  Remove  the  dry  salt  in 
flakes,  and  keep  it  in  a  sto|)pered  bottle.  .Cr." 

The  U.  S.  process  is  based  on  a  published  formula  of  Prof.  Procter,  described 
in  the  eleventh  edition  of  this  Dispensatory  (pane  1393),  It  consists  simply  in 
dissolving,  ata  temperature  of  120°,  in  a  definite  measure  ofsolution  of  citrate  of 
iron  (U.  S.),  the  quinia  obtained  by  precipitating  a  given  weight  of  sulphate  of 
quinia  by  water  of  ammonia.  The  British  process  of  1864  was  more  compli- 
cated. First,  a  mixture  of  sesquioxide  and  protoxide  of  iron  was  obtained  by 
precipitating  a  mixture  of  the  sesquisulphate  and  sulphate  in  solution  by  means 
of  soda.  Secondly,  the  mixed  oxides  thus  obtained  were  digested  with  a  solu- 
tion of  citric  acid,  so  as  to  produce  in  solution  a  citrate  of  the  two  oxides. 
Thirdly,  sulphate  of  quinia,  dissolved  by  means  of  dilute  muriatic  acid,  was 
precipitated  by  chloride  of  barium  so  as  to  separate  the  sulphuric  acid,  and 
from  the  solution  of  the  muriate  of  quinia  remaining,  the  quinia  was  thrown 
down  by  ammonia.  Lastly,  the  quinia  thus  procured  was  digested  with  the 
solution  of  citrate  of  iron,  and  the  resulting  citrate  of  iron  and  quinia  was  ob- 
tained by  evaporation.  This  process  has  been  much  altered,  and,  we  think, 
amended  in  the  present  Pharmacopoeia.  Indeed,  M.  Fleurot,  after  trying  the 
process,  came  to  the  conclusion  that  it  was  fallacious.  (Pharm.  Journ.,  July, 
18'i4,  p.  21.)  M.  P'leurot  has  proposed  a  formula  of  bis  own,  which  appears  to 
have  served  as  the  basis  of  the  amended  British  process,  especially  in  reference 
to  the  addition  of  ammonia  to  the  solution  of  the  oxide  of  iron  and  the  quinia  in 
the  citric  acid.  {Journ.  de  Pharm.,  4e  ser.,  i.  443.)  The  use  of  the  two  sulphates 
of  iron  has  been  abandoned,  and  only  the  solution  of  the  persulphate  retained. 
From  this  the  freshly  precipitated  hydrated  sesquioxide  of  iron  is  obtained  by 
precipitation  with  ammonia.  The  next  step  is  to  separate  quinia  from  the  sul- 
phate, by  simply  dissolving  the  salt  in  water  with  the  aid  of  sulphuric  acid, 
and  then  precipitating  by  ammonia.  Thirdly,  the  sesquioxide  and  quinia  are 
dissolved  successively,  with  the  heat  of  a  water-bath,  in  solution  of  citric  acid, 
whereby  a  citrate  of  iron  and  of  quinia  is  obtained.  The  ammonia  appears  to 
he  added  in  order  to  render  the  citrate  of  iron  and  quinia  more  soluble  by  the 
agency  of  a  portion  of  citrate  of  ammonia.  It  is  important  that  the  ammonia 
should  not  be  added  in  excess ;  on  the  contrary,  the  solution  should  retain  a 
slight  acid  reaction.  {Fleurot.)  After  evajjoration,  the  salt  is  dried,  as  in  the 
other  process,  on  glass  or  porcelain,  so  as  to  be  obtained  in  thin  scales. 

The  U.  S.  and  Br.  preparations  now  essentially  agree ;  both  consisting  of 
citric  acid,  sesquioxide  of  iron,  and  quinia;  the  British,  however,  containing 
in  addition  a  little  citrate  of  ammonia.  The  Br.  preparation  of  1864  con- 
sisted of  citric  acid,  mixed  sesquioxide  and  protoxide  of  iron,  and  quinia.  No 
such  analysis  of  either  salt  has  been  made  as  to  determine  precisely  its  equiva- 
lent composition ;  but  the  U.  S.  salt  is  probably  a  mixture  of  the  proper  citrate 
of  iron  and  quinia  with  citrate  of  the  sesquioxide. 

The  characters  of  the  U.  S.  salt,  as  given  in  the  Pharmacopceia,  are  the  fol- 
lowing. "In  thin  transparent  scales,  varying  in  colour  from  reddish-brown  to 
yellowish-brown  with  a  tint  of  green,  according  to  the  thickness  of  the  scales. 
Its  taste  is  ferruginous  and  moderately  bitter.  It  is  slowly  soluble  in  cold  water, 
more  readily  so  in  hot  water,  but  insoluble  in  ether  and  officinal  alcohol.  Am- 
monia, added  to  the  aqueous  solution,  deepens  its  colour  to  reddish-brown,  and 
causes  a  whitish  curdy  precipitate  of  quinia ;  but  no  sesquioxide  of  iron  is  thrown 
down." 
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The  British  citrate  is  described  as  in  thin  scales  of  a  greenish  golden-yellow 
colour,  of  a  bitter  and  chalybeate  taste,  somewhat  deliquescent,  which  does  not 
seem  to  be  the  case  with  the  former  salt,  and  entirely  soluble  in  cold  water. 
"The  solution  is  very  slightly  acid,  and  is  precipitated  reddish-brown  by  solu- 
tion of  soda,white  by  solution  of  ammonia,  blue  by  the  red  and  yellow  prus- 
siates*  of  potash,  and  grayish-black  by  tannic  acid."  ]h\  The  following  addi- 
tional tests  are  given  in  the  Br.  Pharmacopoeia.  "When  burned  with  exposure 
to  air,  it  leaves  a  residue  which  when  moistened  with  water  is  not  alkaline  to 
test  paper  [oxide  of  iron].  Fifty  grains,  dissolved  in  a  fluidounce  of  water, 
and  treated  with  a  slight  excess  of  ammonia,  give  a  white  precipitate  [quinia] 
which,  when  collected  on  a  filter  and  dried,  weighs  8  grains.  The  precipitate 
is  almost  entirely  soluble  in  pure  ether  [showingthe  absence  of  cinchonia  and 
quinidia]  and  when  burned  leaves  but  a  minute  residue."  Br.  When  dissolved 
by  the  aid  of  an  acid,  it  forms  a  solution  which,  decolorized  by  a  little  purified 
animal  charcoal,  turns  the  plane  of  polarization  strongly  to  the  left ;  a  char- 
acter of  quinia  ;  cinchonia  turning  it  to  the  right.  (Squire.) 

The  salt  is  said  to  be  sometimes  adulterated  by  cinchonia,  which  would  be  at 
once  detected  by  the  test  of  solubility  in  ether  and  the  effect  on  polarized  light, 
above  given.  As  it  occurs  in  the  British  market,  it  is  of  exceedingly  variable 
composition,  containing,  according  to  Mr.  J.  C.  Braithwaite,  who  examined  35 
different  specimens,  a  proportion  of  quinia  varying  from  1'5  to  17  per  cent.; 
scarcelv  any  two  specimens  being  exactly  alike.  (Fharm.  Journ.  and  Trans., 
Sept.  1868,  p.  157.) 

Citrate  of  iron  and  quinia  combines  the  virtues  of  its  two  bases,  and  may  be 
given  in  all  cases  in  which  iron  and  quinia  are  jointly  indicated.  It  is,  therefore, 
admirably  adapted  tothe  cases  of  anaemia,  with  enlarged  spleen,  which  are  so  apt 
to  accompany  and  follow  our  autumnal  fevers.  It  maybe  given  in  pill  or  solu- 
tion, in  the  dose,  as  a  tonic,  of  five  or  six  grains,  containing  about  a  grain  of 
quinia,  three  or  four  times  a  day.  This  dose  may  be  greatly  increased,  if  deemed 
advisable.  W. 

FERRI  FERROCYANIDUM.  U.S.  FeeriFerrocyanuretum.  U.S. 
1850.   Ferrocyaiiide  of  Iron.  Ferrocyamiretof  Iron.  Pure  Prussian  Blue. 

"Take  of  Ferrocyanide  of  Potassium  nine  troyounces  ;  Solution  of  Tersul- 
phate  of  Iron  a  pint;  Water  three  pints.  Dissolve  the  Ferrocyanide  of  Potas- 
sium in  two  pints  of  the  Water,  and  add  the  solution  gradually  to  the  Solution 
of  Tersulphate  of  Iron,  previously  diluted  with  the  remainder  of  the  Water, 
stirring  the  mixture  during  the  addition.  Then  filter  the  liquid,  and  wash  the 
precipitate  on  the  filter  with  boiling  water  until  the  washings  pass  nearly  taste- 
less. Lastly,  dry  it,  and  rub  it  into  powder."  U.  S. 

In  the  U.  S.  Pharmacopoeia  of  1850,  tersulphate  of  sesquioxide  of  iron  was 
prepared  as  the  first  step  of  the  process  ;  in  the  present  formula,  it  is  taken  al- 
ready prepared,  in  the  form  of  the  officinal  solution.  This  salt  is  decomposed  by 
the  gradual  addition  of  the  solution  of  ferrocyanide  of  potassium.  Three  eqs. 
of  ferrocyanide  and  two  of  tersulphate  of  sesquioxide  of  iron  are  mutually  de- 
composed, with  the  result  of  forming  one  eq.  of  Prussian  blue,  or  the  3-4  ferro- 
cyanide of  iron,  which  precipitates,  and  six  eqs.  of  sulphate  of  potassa,  which 
remain  in  solution.  Ferrocyanogen  is  a  tercyanide  of  iron  (FeCyg)  ;  and  repre- 
senting it  by  its  symbol  Cfv,  we  may  compactlv  express  the  above  reaction  by 
the  following  equation:  3K.,Cfyand  2(Fe,03,3S03)=Fe^Cfy3  and  BCKO.SOg). 
Prussian  blue  contains  the  elements  of  six  eqs.  of  water,  which  cannot  be  sepa- 
rated without  the  destruction  of  the  compound.  Adding  these  elements,  we  may 
suppose  it  to  become  a  hydroferrocyanate  of  the  sesquioxide  of  iron,  represented 
by  the  formula  2FejO,,3H2Cfy.  From  the  formula  given  for  the  anhydrous  com- 

*  Has  not  this  test  been  retained  by  inadvertence,  from  the  former  British  Pharma- 
copoeia? It  indicates  the  presence  of  both  protoxide  and  sesquioxide  of  iron,  which  was 
true  of  the  preparation  of  1864,  but  is  not  so  of  the  present,  which  contains  only  the 
sesquioxide. 
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pound  (Fo^Cfy,),  it  is  evident  that  it  contains  seven  eqs.  of  iron  and  nine  of 

anogeii. 

Preparation  for  Use  in  the  Arts.  Prussian  blue  is  manufactured  on  the  large 
scale  as  follows.  A  mixture  made  of  equal  parts  of  carbonat(5  of  potassa  (pearl- 
-ash of  coiuineree)  aud  of  animal  matter,  such  as  dried  blood,  hair,  the  shavings 
I^Hk  horn,  «&e.,  is  calcined  at  a  red  heat,  in  an  iron  vessctl,  until  it  becomes  pasty. 
^^^rhe  mass.when  cold,  is  thrown,  by  portioiH  at  a  time,  into  twelve  or  fifteen  times 
^^^■b  weight  of  water,  with  which  it  is  stirreil  for  half  an  hour.   The  whole  is  then 
^^put  upon  a  linen  61ter ;  and  the  clear  solution  obtained  is  precipitated  by  a  mixed 
solution  of  two  parts  of  alum  and  one  of  sulphate  of  i)rotoxide  of  iron.    An  ef- 
fervescence occurs,  due  principally  to  carbonic  acid;  and  a  very  abundant  pre- 
cipitate is  thrown  down  of  a  blackish-brown  colour.  This  precipitate  is  washed, 
by  decantation,  hy  means  of  a  large  quantity  of  water,  which  is  removed  every 
twelve  hours.  By  these  vvashit)gs,  which  la.st  from  twenty  to  twenty-five  days, 
tlie  precipitate  becomes  successively  greenish-brown,  bluish,  and  finally  deep- 
l)lue.     When  of  the  latter  colour,  it  is  collected  and  allowed  to  drain  upon  a 
cloth,  after  which  it  is  divided  into  cubical  masses  and  dried.    In  relation  to  the 
manufacture  of  Prussian  blue,  see  the  PharmaceulicalJournal  (March,  1856, 
p.  423,  and  May,  185G,  p.  511).* 

Properties.  Pure  Prussian  blue  is  a  tasteless  powder,  insoluble  in  water  and 
alcohol,  and  having  a  rich  deep-blue  colour.  It  is  insoluble  in  dilute  acids,  de- 
composed by  fuming  nitric  acid,  and  dissolved  without  decomposition  by  strong 
sulphuric  acid,  forming  a  white  mass  of  the  consistence  of  paste,  from  which  the 
Prussian  blue  may  be  precipitated  unchanged  by  water.  Concentrated  muriatic 
acid  decomposes  it,  dissolving  sesquioxide  of  iron,  and  liberating  hydroferrocy- 
anic  acid  (H^Cfy).  Boiled  with  red  oxide  of  mercury,  it  generates  bicyanide  of 
mercury.  (See  Hydrargyri  Gyanidum.)  By  the  contact  of  a  red-hot  body,  it 
takes  fire  and  burns  slowly,  leaving  a  residue  of  se.squioxide  of  iron.  When  it  is 
heated  in  close  vessels,  water,  hydrocyanic  acid,  and  carbonate  of  ammonia  are 
evolved,  and  carburet  of  iron  is  left.  Its  composition  has  been  given  above.  The 
Prussian  blue  of  commerce  was  discovered  by  accident,  in  1710,  by  Diesbacb,  a 
preparer  of  colours  at  Berlin.  It  has  the  same  general  properties  as  the  pure 
substance.  It  occurs  in  small  rectangular  masses,  which  are  heavier  than  water, 
aud  have  a  fracture  presenting  a  bronzed  appearance.  Besides  the  constitu- 
ents of  pure  Prussian  blue,  it  always  contains  uncombined  sesquioxide  of  iron, 
aud  a  portion  of  alumina,  derived  from  the  alum  employed  in  its  manufacture, 
which  serves  to  give  it  body  as  a  pigment.  These  substances  may  be  detected 
by  boiling  the  pigment  with  dilute  muriatic  acid,  and  precipitating  the  filtered 
solution  with  ammonia.  Pure  Prussian  blue,  treated  in  this  manner,  yields  no 
precipitate. 

Medical  Properties,  d-c.  Prussian  blue  is  deemed  a  tonic,  febrifuge,  and  al- 
terative. Dr.  ZoUickoffer,  of  Maryland,  recommended  it  in  intermittent  and 
•  remittent  fevers,  and  deemed  it  to  be  particularly  adapted  to  the  cases  of  chil- 
dren, on  account  of  the  smallness  of  the  dose  aud  its  want  of  taste.  He  considered 
it  more  certain,  prompt,  and  efificacious  than  the  bark;  while  it  has  the  advan- 
tage of  being  admissible  in  the  state  of  pyrexia,  and  of  not  disagreeing  with  the 
most  irritable  stomach.  It  has  also  been  used  by  Di*.  Kirchoflf,  of  Ghent,  in  epi- 

*  Soluble  Prussian  Blue.  A  preparation  under  this  name  has  been  introduced  into  use 
for  injecting  anatomical  preparations  by  Schroeder  Van  Der  Kolk,  and  is  said  to  be  much 
esteemed  for  this  purpose.  To  obtain  it  there  must  bo  a  great  excess  of  the  yellow  prus- 
siate  of  potassa  in  concentrated  solution.  The  iron  should  boin  the  stateof  sesquichloride, 
in  the  proportion  of  not  more  than  J  or  -j' j  of  the  prussiate  employed.  After  their  mixture, 
the  precipitate  is  washed  with  water  till  it  begins  to  become  blue,  when  it  is  expressed 
and  driea  in  the  air. 'On  the  small  scale  it  may  bo  economically  obtained  in  the  following 
manner.  Take  solutions  of  the  prussiate  containing  217  grammes  to  the  litre  of  water, 
and  of  the  sesquichloride  containing  one  part  of  the  solid  salt  in  10  parts  of  water.  Then, 
taking  equal  volumes  of  the  two  solutions,  add  to  each  one  twice  its  volume  of  a  cold  con- 
centrated solution  of  sulphate  of  soda,  and  mix  the  solutions.  Put  on  a  filter,  and  treat 
as  directed  above.  The  product  dried  in  the  air  is  perfectly  soluble,  and  admirably 
adapted  for  injoction.  [Joum.  de  Pharm.,  4e  ser.,  iv.  238.) — Note  to  the  thirteenth  editioH. 


1180  Ferrum.  part  ir. 

lepsy  with  advantage.  Dr.  Bridges,  of  this  city,  exhibited  it  in  a  case  of  severe 
and  protracted  facial  neuralgia,  with  considerable  relief,  after  the  usual  remedies 
for  this  complaint  liad  been  tried  with  little  or  no  benefit.  It  is  sometimes  em- 
plo^'Cd  as  au  application  to  ill-conditioned  ulcers,  mixed  with  simple  ointment 
in  the  proportion  of  a  drachm  to  the  ounce.  The  dose  of  pure  Prussian  blue  is 
from  three  to  five  grains,  repeated  several  times  a  day,  and  gradually  increased 
until  some  obvious  effect  is  produced.  B. 

FERRI  lODIDUM.  ^r.  Iodide  of  Iron, 

"  Take  of  Fine  Iron  Wire  one  ounce  and  a  half  [avoirdupois] ;  Iodine  three 
ounces  [avoird.];  Distilled  Water  ff teen  fluidounces.  Put  the  Iodine,  Iron, 
and  twelve  [fluid]ounces  of  the  Water  into  a  flask,  and  having  heated  the 
mixture  gently  for  about  ten  minutes,  raise  the  heat  and  boil  until  the  froth 
becomes  white.  Pass  the  solution  as  quickly  as  possible  through  a  wetted 
calico  filter  into  a  dish  of  polished  iron,  washing  the  filter  with  the  remainder 
of  the  Water,  and  boil  down  until  a  drop  of  the  solution  taken  out  on  the  end 
of  an  iron  wire  solidifies  on  cooling.  The  liquid  should  now  be  poured  out  on 
a  porcelain  dish,  and,  as  soon  as  it  has  solidified,  should  be  broken  into  frag- 
ments, and  enclosed  in  a  well-.stoppered  bottle."  Br. 

The  solid  iodide  of  iron  is  omitted  in  the  present  edition  of  the  U.  S.  Pharma- 
copoeia, which  directs  it  in  the  form  of  pills  and  syrup  prepared  immediately 
from  the  materials ;  the  iodide  itself  being  so  liable  to  spontaneous  change,  as 
to  render  its  preservation  for  any  length  of  time  unaltered  almost  impossible. 

In  the  Br.  process,  which  is  a  modification  of  that  of  the  late  Dublin  Pharma- 
copoeia, iron  is  made  to  unite  with  iodine  by  the  intervention  of  water,  and  the 
combination  takes  place  readily  and  quickly.  The  liquid  at  first  is  red  or  orange- 
coloured,  from  the  circumstance  that  all  the  iodine  has  not  united  with  the  iron  ; 
but,  after  the  application  of  heat,  it  becomes  fully  saturated  and  limpid,  and  as- 
sumes a  greenish  colour.  It  is  now  a  solution  of  iodide  of  iron,  and  yields  the 
solid  salt  by  evaporation.  The  proportion  of  the  iron  taken  is  half  the  weight 
of  the  iodine.  Fine  iron  wire,  recently  cleaned,  is  directed  on  account  of  its 
purity;  but  iron  filings  dissolve  more  readily,  and,  if  carefully  selected,  will  be 
sufficiently  pure.  It  is  exceedingly  difficult  to  obtain  this  salt  in  the  solid  state 
perfectly  pure,  so  great  is  the  proneness  of  its  solution  to  absorb  oxygen,  whereby 
the  iodide  becomes,in  part,converted  into  sesquioxide.  This  change  is  prevented 
to  a  certain  extent  by  evaporating  to  dryness  in  an  iron  vessel. 

The  Messrs.  T.  &  H  Smith,  of  Edinburgh,rccommend  the  following  improved 
process,  which  more  effectually  excludes  atmospheric  air.  Boil,  in  a  Florence 
flask,  six  drachms  of  pure  iron  filings  with  two  ounces  and  a  quarter  of  iodine, 
in  four  and  a  half  ounces  of  distilled  water,  until  the  liquid  loses  its  dark  colour. 
Then  filter  the  liquid  rapidly  into  another  flask,  and  evaporate  it,  at  a  boiling 
heat,  until  its  green  shade  passes  into  black.  After  this  period,  the  heat  is  kept 
up  as  long  as  the  evaporation  of  moisture  continues,  which  may  be  ascertained 
by  its  condensation  on  a  cold  piece  of  glass,  placed,  from  time  to  time,  over  the 
mouth  of  the  flask.  When  this  ceases,  the  flask  contains  pure,  anhydrous,  spongy 
iodide  of  iron,  which,  when  cold,  is  to  be  removed  by  breaking  the  flask,  bruised 
coarsely  in  a  warm  dry  mortar,  and  enclosed  immediately  in  small  well-corked 
bottles.  If  it  is  wished  to  obtain  the  iodide  as  a  crystallized  hydrate,  the  heat 
is  to  be  withdrawn  as  soon  as  the  liquid  is  sufficiently  concentrated  to  congeal, 
in  a  dry  and  hard  crust,  on  the  end  of  an  iron  wire  dipped  into  it.  A  modifica- 
tion of  this  process  by  Dr.  Squibb  will  be  found  in  the  American  Journal  of 
Pharmacy  for  Jan.  1859  (p.  52). 

Properties.  Iodide  of  iron  is  a  crystalline  substance, exceedingly  deliquescent, 
of  a  greenish-black  colour,  and  styptic,  chalybeate  taste.  Itssolution,  by  evapo- 
ration with  as  little  contact  of  air  as  possible,  affords  transparent,  green,  tabular 
crystals.  When  heated  moderately  it  fuses,  and,  on  cooling,  becomes  an  opaque 
crystalline  mass,  having  an  iron-gray  colour  and  metallic  lustre.  At  a  higher 
temperature  it  emits  violet-coloured  vapours,  and  the  iron  is  left  in  the  state  of 
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seaquloxido.  It  is  very  soluble  both  in  water  and  alcohol.  When  recently  pre- 
pared it  is  wholly  soluble  in  water,  forming'  u  pale-green  solution;  but,  if  nmde 
for  sonic  time,  it  almost  unavoidably  contains  some  sesquioxide  of  iron,  from  a 
partial  decomposition,  and  will  not  entirely  dissolve.  M.  Lecoq.of  Saint-Quentin, 
has  proposed  to  preserve  it  in  a  wide-njouthed,  ground-stoppered  bottle,  covered 
with  a  layer  of  reduced  iron,  which  cannot  decompose  it,  and  protects  it  from 
the  action  of  the  air.  When  the  iodide  is  wanted,  the  iron  is  removed  with  a 
bone  spatula,  or  a  little  brush.  The  aqueous  solution  is  very  liable  to  sponta- 
neous decomposition,  becoming  at  last  orange-red  from  the  generation  of  free 
iodine,  and  depositing  sesquio.xido  of  iron.  According  to  Mr.  Kichard  Phillips, 
jun.,  the  first  step  in  this  change  is  the  formation  of  protoxide  of  iron  and  hy- 
(Iriodic  acid,  from  the  decoujposition  of  water.  As  the  protoxide  immediately 
l>oginsto  be  converted  into  sesquioxide  by  absorbing  oxygen  from  the  air,  and  in 
this  state  is  precipitated,  the  hydriodic  acid  is  set  free  ;  and  hence  is  explained 
the  acidity  of  the  solution  from  the  first  moment  the  sesquioxide  is  deposited. 
Afterwards,  the  hydriodic  acid  is  decomposed  by  the  air,  and  iodine  liberated. 
When  the  solution  is  prevented  from  generating  free  iodine,  by  placing  in  it  a 
coil  of  iron  wire,  according  to  the  plan  of  Mr.  Squire,  the  iron  acts  by  combining 
with  the  iodine  of  nascent  hydriodic  acid,  and  not  with  nascent  iodine.  (Pharm. 
Journ.,  iv.  19.)  The  plan  of  Mr.  Squire  does  not  prevent  the  deposition  of  ses- 
quioxide, and  has,  therefore,  been  superseded  by  the  use  of  saccharine  matter, 
which  affords  a  better  protection  to  the  solution.  (See  Si/rupus  Ferri  lodidi.) 
Iodide  of  iron  is  incompatible  with  alkalies  and  their  carbonates,  with  lime- 
water,  and  with  all  other  substances  by  which  sulphate  of  iron  is  decomposed. 
When  crystallized  it  consists  of  one  eq.  of  iodine  1263,  one  of  iron  28,  and  five 
of  water  45  ::=199  3.  "  Mixed  with  mucilage  of  starch,  it  acquires  a  blue  colour 
on  the  addition  of  a  minute  quantity  of  solution  of  chlorine"  {Br.)  ;  showing 
the  presence  of  iodine,  which  is  separated  by  the  chlorine.* 

Medical  Properties  and  Uses.  Iodide  of  iron  was  first  employed  in  medicine 
by  Dr.  Pierquin  in  1824.  It  was  first  used  in  the  United  States  in  1832  by  Pro- 
fessor Samuel  Jackson,  of  this  city,  at  whose  request  it  was  prepared  in  solution 
by  Mr.  E.  Durand.  Its  powers  are  those  of  a  tonic,  alterative,  diuretic,  and  em- 
menagogue.  It  acts  more  like  the  preparations  of  iron  than  like  those  of  iodine. 
It  sometimes  sharpens  the  appetite  and  promotes  digestion,  and  occasionally 
proves  laxative.  When  it  does  not  operate  on  the  bowels,  it  generally  augments 
the  urine.  Its  use  blackens  the  stools  and  lessens  their  fetor.  It  is  chiefly  em- 
ployed in  scrofulous  complaints,  swellings  of  the  cervical  glands,  visceral  obstruc- 
tions attended  with  deficient  action,  chlorosis,  atonic  amenorrhcea,  and  leucor- 
rhoea.  In  the  two  disea.ses  last  mentioned.  Dr.  Pierquin  employed  it  with  suc- 
cess. Dr.  Burguet,  of  Bordeaux,  cured  a  case  of  diabetes,  of  long  standing,  by 
the  use  of  the  remedy  for  several  months.  In  obstinate  syphilitic  ulcers,  M. 
Baumes,  of  Lyons,  used  it  with  satisfactory  results.  He  gave  it  in  the  form 
of  pill,  conjoined  with  extract  of  opium,  and  sometimes  increased  the  dose  to 
20  grains  in  the  course  of  twenty-four  hours.  In  secondary  syphilis,  occurring 
in  debilitated  and  scrofulous  subjects,  Ricord  has  found  it  a  valuable  remedy. 
The  dose  is  a  grain,  gradually  increased  to  eight  grains  or  more. 

This  salt,  on  account  of  its  deliquescent  property,  and  proneness  to  decom- 
position, should  not  be  given  in  pill,  unless  protected  from  change  by  saccharine 
matter,  or  other  means.  (See  Pilulae  Ferri  lodidi.)  The  most  convenient  form 
of  exhibition  is  that  of  syrup  or  glycerate.  \ 

*  Preservation  of  the  Proiiodlde  and  Protosulphaie  of  Iron.  A  new  method  of  accom- 
plishing this  object  has  been  proposed  by  M.  Carlo  Pavesi  of  Mortara.  His  method 
consists  in  incorporating  the  salt  with  gum  arabic  in  concentrated  solution,  evaporating 
with  a  gentle  heat,  and  drying  on  porcelain  plates,  so  as  to  obtain  the  salt  in  scales.  The.se 
are  to  be  kept  in  bottles  well  stopped.  [Journ.  de  Pharm.,  4e  ser.,  iii.  49.) — i\o<«  to  the 
thirteenth  edition. 

t  Olycerate  of  Iodide  of  Iron.  Glycerin  has  the  property  at  once  of  dissolving  and  pre- 
serving iodide  of  iron,  and  therefore  makes  an  excellent  excipient.  M.  Veza  proposes 
the  following  formula.    "  Take  of  Iodine  35  parts,  Iron,  in  powder,  70  parta,  and  Gly- 
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For  forming  eneraata,  injections  for  the  vagina,  and  lotions  for  ulcers,  one  or 
two  drachms  of  the  iodide  may  be  dissolved  in  a  pint  of  water.  B. 

FERRI  LACTAS.  C/".  ^S.    Lactate  of  Iron. 

"  Take  of  Lactic  Acid  a  fluidounce ;  Iron,  in  the  form  of  filings,  h.alf  a  troy- 
ounce;  Distilled  Water  a  sufficient  quantity.  Mix  the  Acid  with  a  pint  of  Dis- 
tilled Water  in  an  iron  vessel,  add  the  Iron,  and  digest  the  mixture  on  a  water- 
bath,  supplying  Distilled  Water,  from  time  to  time,  to  preserve  the  measure. 
When  the  action  has  ceased,  filter  the  solution,  while  hot,  into  a  porcelain  cap- 
sule, and  set  it  aside  to  crystallize.  At  the  end  of  forty-eight  hours,  decant  the 
liquid,  wash  the  crystals  with  a  little  alcohol,  and  dry  them  on  bibulous  paper. 
By  evaporating  the  mother- water  in  an  iron  vessel  to  one-half,  filtering  while 
hot,  and  setting  the  liquid  aside,  more  crystals  may  be  obtained."  U.  S. 

In  this  process  the  iron  is  protoxidized  by  the  water,  and  the  lactic  acid  unites 
with  the  protoxide,  forming  lactate  of  iron,  a  part  of  which  crystallizes  when 
the  solution  cools,  and  the  remainder  is  obtained  by  evaporation  and  crystalliza- 
tion. It  may  be  more  cheaply  prepared,  on  the  large  scale,  by  digesting  the  im- 
pure acid  firstobtained  in  M.  Louradour's  process  (see  page  49),  with  iron  filings, 
or  by  reaction  between  sulphate  of  iron  and  the  lactate  of  lime  or  lactate  of 
zinc  prepared  as  a  step  in  obtaining  lactic  acid.  (Ibid.)  The  following  is  M. 
Gobley's  process  for  making  lactate  of  lime,  preparatory  to  its  conversion  into 
lactate  of  iron.  Add  to  2  pints  of  skim-milk,  diluted  with  twice  its  bulk  of  water, 
and  contained  in  an  earthen  pan,  64  drachmsof  powdered  lactin,and  51  drachms 
of  powdered  chalk.  Allow  the  whole  to  ferment  for  eleven  or  twelve  days,  at  a 
temperature  of  from  80°  to  90°,  supplying  water  as  it  evaporates.  Transfer  the 
liquor  to  a  capsule,  heat  it  gradually  to  boiling,  and  stir  it  constantly.  Boil  for 
a  quarter  of  an  hour  to  coagulate  casein,  allow  the  insoluble  matters  to  subside, 
and  strain  the  liquid  through  flannel.  The  clear  liquid  is  a  solution  of  lactate 
of  lime.  In  this  process  the  casein  of  the  milk,  acting  as  a  ferment,  converts  not 
only  the  lactin  of  the  milk,  but  the  lactin  added,  into  lactic  acid  ;  a  result  which 
would  not  take  place  were  it  not  for  the  presence  of  the  chalk,  which  saturates 
the  lactic  acid  as  it  is  formed,  and  prevents  it  from  uniting  with  the  casein,  where- 
by the  power  of  the  latter  as  a  ferment  would  be  destroyed.  {Journ.  de  Pharm., 
Se  ser.,  vi.  54.)  Lactate  of  lime  may  be  expeditiously  converted  into  lactate  of 
iron  by  the  following  process  of  M.  Lepage.  Dissolve  100  parts  of  lactate  of 
lime,  obtained  by  M.  Gobley's  process,  in  500  parts  of  boiling  water;  and  68 
parts  of  pure  crystallized  sulphate  of  protoxide  of  iron  in  500  parts  of  cold  dis- 
tilled water.  Mix  the  filtered  solutions  in  a  matrass,  acidulate  slightly  with  lac- 
tic acid,  and  heat  in  a  water-bath,  stirring  frequently  until  the  double  decompo- 
sition is  completed.  Then  filter  to  separate  the  sulphate  of  lime,  and  evaporate 
rapidly  to  one-half,  either  in  an  iron  vessel,  or  in  a  porcelain  capsule  containing 
a  few  turnings  of  iron.  Filter  again,  and  set  aside  to  crystallize  ;  and,  having 
washed  the  crystals  in  a  funnel  with  a  little  alcohol,  dry  them  on  bibulous  paper. 
(Jou7'n.  de  Pharm.,  3e  ser.,  ix.  272.)  In  relation  to  the  precautions  to  be  ob- 
served in  preparing  this  lactate,  so  as  to  prevent  the  partial  sesquioxidation  of 
the  iron,  see  the  paper  of  M.  C.  J.  Thirault  in  the  Journal  de  Pharmacie,  co- 
pied into  the  Am.  Journ.  of  Pharm.  for  Nov.,  1853  (p.  556). 

Lactate  of  iron  is  in  greenish-white  crystalline  crusts  or  grains,  undergoing  lit- 
tle change  in  the  air.  When  in  the  form  of  a  yellowish  or  greenish-white  powder 
it  is  impure.  It  is  but  sparingly  soluble  in  water,  requiring  48  parts  of  cold  and 
12  of  boiling  water  to  dissolve  it,  and  is  insoluble  in  alcohol.  It  has  an  acid  re- 
action, and  possesses  a  mild,  sweetish,  ferruginous  taste.  The  aqueous  solution 
quickly  becomes  yellow,  in  consequence  of  the  iron  passing  to  a  higher  state 
of  oxidation.  M.  Louradour  has  seen  several  samples  of  this  lactate,  variously 

cerin  400  parts.  Mix  them."  The  colour  of  the  solution  is  an  emerald  green  ;  its  taste  is 
bitter  and  astringent ;  and  tests  do  not  detect  in  it  the  presence  of  free  iodine.  It  may 
be  used  for  preparing  the  syrup  or  pills.  Five  grains  of  it  contain  one  of  the  iodide  of 
iron.  {Journ.de  Pharm.,  Oct.  1862,  p.  338.) — Note  to  the  twelfth  edition. 
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adultenitod  ;  as  with  effloresced  sulpluvte  of  iron,  starch,  and  lactin  ;  tlje  sophiH- 
ticatioii  luMiig  eoncoulod  l)y  tlie  sale  of  the  milt  in  powder.  Theae  inipuritiei*  may 
bo  d»'tecti'd  l)y  uppropriiite  rea;^<;nts;  hut  M.  Louraduur  recommends,  as  a  sinj- 
plerway  of  avoidiuii:  them,  the  rejection  of  the  salt  when  notin  crystalline  crusts. 
"  Exposed  to  heat  it  froths  up,  gives  out  thick,  white,  acid  funics,  and  becomes 
black;  scscjuioxide  of  iron  being  left.  If  it  be  boiled  for  fifteen  minutes  with 
nitric  acid  of  the  sp.  gr.  1'20,  a  white  granular  deposit  of  niucic  acid  willoccuron 
the  cooling  of  the  liquid."  (  U.  S.)  These  tests  indicate  that  it  is  a  lactate  of  iron. 
Medical  Properties.  Lactate  of  iron  ha.s  the  general  medical  properties  of 
the  ferruginous  preparations.  It  has  a  marked  eflect  in  increasing  the  appetite. 
Thedisease  in  which  it  was  principally  tried  in  Paris  waschlorosis,  with  or  with- 
out amenorrhcea;  and  in  this  disease,  Andral,  Fouquier,  Bouillaud,  and  others 
obtained  very  favourable  results.  The  dose  is  one  or  two  grains,  repeated  at  in- 
tervals and  gradually  increased.  As  much  as  12  or  even  20  grains  may  be  given 
in  the  course  of  a  day.  It  may  bo  administered  in  lozenge,  i)ill,,or  syrup.  The 
zenge  may  be  made  of  one  grain  of  the  lactate  to  twelve  of  sugar ;  and  the 
ill,  of  one  grain  of  the  salt,  with  an  equal  weight  of  some  inert  powder  free 
from  astringent  matter,  and  sufficient  honey.  The  following  is  the  formula  for  a 
syrup  j)roposed  by  M.  Cap,  expressed  in  the  nearest  weights  and  measures  used 
in  this  country.  Take  of  lactate  of  iron  a  drachm;  white  sugar  twelve  ounces 
and  a  half ;  boiling  distilled  water  six  Jluidounces  and  a  half.  Rub  the  salt 
to  powder  with  half  an  ounce  of  the  sugar ;  and  dissolve  the  mixture  quickly  in 
the  boiling  water.  Pour  the  solution  into  a  matrass  placed  on  a  sand-bath,  and 
add  to  it  the  rest  of  the  sugar  in  small  pieces.  When  the  sugar  is  dissolved,  fil- 
ter the  syrup,  and,  as  soon  as  it  is  cold,  transfer  it  to  bottles  which  must  be  well 
stopped.  This  syrup  has  a  very  light  amber  colour,  and  contains  about  four 
grains  of  the  salt  to  the  fluidounce.  The  dose  is  from  two  to  four  fluidrachms. 
Bread,  called  chalybeate  bread,  containing  lactate  of  iron  in  the  proportion  of 
about  a  grain  to  the  ounce,  has  been  used  with  advantage  by  chlorotic  patients 
in  one  of  the  hospitals  of  Paris.  The  bread  is  not  injured  in  taste  or  quality. 
Prof.  Brainard,  of  Chicago,  has  treated,  with  success,  a  large  erectile  tumour 
ofthe  orbit,  by  infiltrating  it  by  injection  with  afluidrachm  of  a  solution  of  lactate 
of  iron,  containing  eight  grains  ofthe  salt,  (lianking^s  Abstract,  xviii.  253.)  B. 

FERRI  OXIDUM  HYDRATUM.  U.S.  Ferri  Peroxidum  Hu- 
mid um.  J3r.  Ferrugo. -Ec/.  H^drated  Oxide  of  Iron.  Hydrated  Peroxide 
of  Iron.  IL/draied  Sesquioxide  of  Iron.  Moist  Peroxide  of  Iron. 

"  Take  of  Solution  of  Tersulphate  of  Iron  a  pint;  Water  of  Ammonia,  Water, 
each,  a  sufficient  quantity.  To  the  Solution  of  Tersulphate  of  Iron,  previously 
mixed  with  three  pints  of  Water,  add  Water  of  Ammonia,  with  constant  stirring, 
until  in  slight  excess.  Then  pour  the  whole  on  a  wet  muslin  strainer,  and  wash 
the  precipitate  with  water  until  the  washings  pass  nearly  tasteless.  Lastly,  mix 
the  precipitate  with  sufficient  Water  to  make  the  mixture  measure  a  pint  and  a 
half,  and  transfer  it  to  a  wide-mouthed  bottle,  which  must  be  well  stopped. 

"When  Hydrated  Oxide  of  Iron  is  to  be  made  in  haste  for  use  as  an  anti- 
dote, the  washing  may  be  performed  more  quickly,  though  less  perfectly,  by 
pressing  the  strainer  forcibly  with  the  hands  until  no  more  liquid  passes,  and 
then  mixing  the  precipitate  with  sufficient  Water  to  bring  the  mixture  to  the 
measure  of  a  pint  and  a  half."  U.  S. 

The  British  Pharmacopoeia  defines  this  preparation  to  be  hydrated  perox- 
ide of  iron  with  about  86  per  cent,  of  uncombined  water,  and  gives  the  follow- 
ing formula: 

"Take  of  Solution  of  Persulphate  of  Iron  four  fluidounce  s ;  Solution  of 
S>od&  thirty-three  fluidounces ;  Distilled  Water  a  SMj^cte/Jcy.  Mix  the  Solution 
of  Persulphate  of  Iron  with  a  pint  [Imperial  measure]  of  the  Distilled  Water, 
and  add  this  gradually  to  the  Solution  of  Soda,  stirring  them  constantly  and 
briskly.  Let  the  mixture  stand  for  two  hours,  stirring  it  occasionally,  then  put 
it  on  a  calico  filter,  and  when  the  liquid  has  drained  away,  wash  the  precipitate 
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with  Distilled  Water,  until  what  passes  through  the  filter  ceases  to  give  a 
precipitate  with  chloride  of  barium.  Lastly,  enclose  the  precipitate,  without 
drying  it,  in  a  stoppered  bottle  or  other  suitable  vessel  from  which  evaporation 
cannot  take  place.  This  preparation,  when  used,  should  be  recently  made."  Br. 

This  preparation  was  introduced  into  the  officinal  catalogues  on  account  of 
its  importance  as  an  antidote  to  arsenious  acid.  In  the  former  processes  the 
first  step  was  to  convert  the  sulphate  of  protoxide  of  iron  into  the  tersulphate 
of  sesquioxide  ;  but  in  the  present  the  officinal  solution  of  tersulphate  of  iron 
(persulphate,  Br.)  is  taken  already  containing  the  iron  in  the  proper  state  of 
oxidation.  This  is  simply  treated  with  water  of  ammonia  ( U.  S.),  or  diluted 
solution  of  soda  (5r.), which  throws  down  the  sesquioxide  combined  with  water, 
constituting  the  hydrated  sesquioxide  required.  After  due  washing,  it  is  mixed 
with  water  in  order  to  maintain  its  pulpy  state,  and  then  carefully  enclosed  in 
bottles,  which  should  be  wide-mouthed,  in  order  to  permit  its  ready  extraction. 

Besides  having  this  antidote  ready  formed  in  the  pulpy  state,  it  is  the  duty  of 
the  apothecary  to  be  always  prepared  to  make  it,  by  keeping  the  necessary  solu- 
tions for  its  precipitation  ;  namely,  the  solution  of  tersulphate  of  sesquioxide  of 
iron  and  solution  of  ammonia.  In  relation  to  this  subject  the  reader  is  referred 
to  a  paper  by  Prof.  Procter,  in  the  American  Journal  of  Pharmacy  for  March, 
1853  (p.  104). 

Properties.  Hydrated  oxide  of  iron,  as  directed  to  be  kept  by  the  IT.  S.  for- 
mula, is  a  soft,  moist,  reddish-brown  magma.  If  dried  at  a  heat  not  exceeding 
180°,  and  afterwards  pulverized,  it  forms  a  reddish-brown  powder,  not  attracted 
by  the  magnet,  being  the  sesquioxide  in  the  state  of  hydrate,  containing  about 
18  per  cent,  of  water.  In  this  state  it  is  wholly  and  readily  soluble  in  muriatic 
acid  without  effervescence;  and  the  solution  gives  a  copious  blue  precipitate 
with  the  yellow  but  not  with  the  red  prussiate  of  potash.  "A  little  of  it  dried 
at  212°,  until  it  ceases  to  lose  weight,  gives  off  moisture  when  heated  to  dull 
redness  in  a  test  tube."  Br.  If  exposed  to  a  red  heat  it  loses  the  combined 
water,  and  becomes  the  anhydrous  sesquioxide,  less  easily  soluble  in  acids,  im- 
proper for  medicinal  use,  and  altogether  without  effect  as  an  antidote.  Hydrated 
oxide  of  iron  consists  of  one  eq.  of  sesquioxide  80,  and  two  of  water  18  =  98, 
and  is  represented  by  the  formula  Fe^Oj-f  2H0.  Kept  for  some  time  in  the 
pulpy  state,  it  loses  half  its  combined  water,  and  becomes  less  soluble  in 
acids,  and  less  efficient  as  an  antidote. 

Medical  Properties  and  Uses.  The  hydrated  oxide  of  iron  is  not  an  eligible 
ferruginous  preparation  for  medical  use.  Its  antidotal  powers  in  poisoning  by 
arsenic,the  manner  in  which  it  acts, the  circumstances  which  impair  its  efficiency, 
and  the  mode  of  using  it  are  fully  explained  under  arsenious  acid  (page  29).  Its 
power  of  rendering  arsenious  acid  insoluble  is  readily  shown  by  agitating  a  solu- 
tion of  the  acid  with  a  considerable  excess  of  the  moist  oxide,  filtering,  and  then 
testing  the  filtered  solution  for  the  acid  ;  not  a  trace  of  the  metal  can  be  detected, 
even  by  sulphuretted  hydrogen.  The  hydrated  oxide,  as  obtained  by  the  U.  S. 
formula,  contains  a  little  ammonia,  which  is  thought  by  some  to  assist  its  anti- 
dotal powers.  At  least  it  has  been  ascertained  that  the  sesquioxide,  when  pre- 
cipitated by  potassa  as  formerly  directed  by  the  Dublin  College,  is  less  efficient 
than  when  precipitated  by  ammonia,  and  must  be  employed  in  quantities  three 
or  four  times  as  large  t6  produce  the  same  effect.  The  dry  hydrate,  rubbed  up 
with  water,  is  in  the  same  proportion  weaker  than  the  pulpy  hydrate.  It  has 
already  been  mentioned,  under  arsenious  acid,  that  the  officinal  subcarbonate  of 
iron  (formerly  called  precipitated  carbonate)  possesses  antidotal  powers  to  ar- 
senic, though  in  an  inferior  degree;  but  this  statement  will  not  apply  to  it,  after 
it  has  been  exposed  to  a  red  heat,  to  which  it  is  improperly  subjected  by  some 
manufacturing  chemists.  By  ignition  it  becomes  anhydrous,  and  altogether  in- 
efficient as  an  antidote. 

Off.  Prep.  Ferri  Peroxidum  Hydratum,  Br.  B. 
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KERIU  OXIDUM  MAGNETICUM.  Br.    Magnetic  Oxuie  of  Iron, 

Mniial  Elhiops. 

"  Tako  of  Solution  of  rt'rsulphnte  of  Iron  five  and  a  half  fltiidouncen  [Impe- 
rial menHuro]  ;  Sulphate  of  Iron  two  ouncest  [avoirdupois];  Solution  of  Soda 
four  pintH  [Imp.  mens.];  Distilled  Water  a  Huffiriency.  Dissolvo  the  Sul- 
phate of  Iron  in  two  pints  [Imj).  nieas.]  of  the  Water,  and  add  to  it  the  Solu- 
tion of  I'ersulphate  of  Iron,  then  mix  this  with  the  Solution  of  Soda,  stirrinpf 
them  well  tojrether.  Boil  the  mixture,  let  it  stand  for  two  hours,  stirring  it 
oecnsionally,  then  put  it  on  a  calico  filter,  and  when  the  liquid  has  drained 
away,  wash  the  precipitate  with  Distilled  Water,  until  what  jjasses  through 
the  iilter  ceases  to  give  a  precipitate  with  chloride  of  barium.  Lastly,  dry  the 
precipitate  at  a  temperature  not  exceeding  120°."  Br. 

Though  the  object  of  this  fornuila  is  the  same  as  that  of  the  Br.  Pharma- 
copceia  of  18G4,  the  proceeding  is  different.  The  point  aimed  at  is  to  get  an 
vide  of  iron  containing  one  eq.  of  the  protoxide  and  one  of  the  sesquioxide 
(FeO.FCjOj)  or  (FcjO  llr.).  This  was  attained  in  the  former  process  by  con- 
verting a  portion  of  sulphate  of  protoxide  of  iron  by  boiling  with  nitric  acid  into 
sulphate  of  sesquioxide,  and  then,  having  mixed  this  in  solution  with  solution 
of  the  sulphate  of  the  protoxide,  precipitating  the  two  oxides  conjointly  with 
."solution  of  soda.  In  the  present  formula  the  two  sulphates  are  taken  already 
formed  ;  and  the  process  consists  essentially  in  precipitating,  as  before,  their 
joint  solutions  by  solution  of  soda;  the  proportion  of  the  ferruginous  salts  being 
>o  adjusted  as  to  yield  an  eq.  each  of  the  protoxide  and  sesquioxide.  The  solu- 
tion of  the  salts  of  iron  is  directed  to  be  added  to  that  of  the  alkali ;  because, 
if  the  alkaline  be  added  to  the  ferruginous  solution,  as  there  would  be  a  great 
excess  of  the  salt  of  iron,  an  insoluble  basic  sulphate  would  be  precipitated,  and 
might  wholly  or  partially  escape  decomposition.  (Redwood,  Pharm.  Joxirn.  and 
Trans.,  April,  1868,  p.  464.)  Now  such  a  compound  oxide  corresponds  in 
composition  with  the  native  magnetic  black  oxide.  The  precipitate  is  washed 
to  remove  sulphate  of  soda,  and  the  washings  are  known  to  be  completed  when 
the  chloride  of  barium  ceases  to  give  a  precipitate  WMth  them. 

Properties,  &c.  The  artificial  magnetic  oxide  of  iron  is  a  brownish-black 
powder,  without  taste,  and  strongly  magnetic.  According  to  the  Br.  Pharma- 
copoeia, it  consists  of  a  3-4  oxide  of  iron,  FcjO^,  with  about  20  per  cent,  of 
water  of  hydration,  and  a  portion  of  peroxide  (sesquioxide)  of  iron.  It  dissolves 
"without  eBervescence  in  muriatic  acid  diluted  with  half  its  bulk  of  water;  and 
the  solution  gives  a  blue  precipitate  both  with  the  ferrocyanide  and  ferridcyanido 
of  potassium,  showing  the  presence  of  the  protoxide  and  sesquioxide  of  iron. 

The  Br.  Pharmacopoeia  gives  the  following  tests.  "  When  a  small  quantity 
is  heated  in  a  dry  test  tube  by  the  flame  of  a  lamp,  a  deposit  of  moisture  takes 
place  on  the  cool  part  of  the  tube.  Twenty  grains  dissolved  in  hydrochloric 
acid  continue  to  give  a  blue  precipitate  with  the  red  prussiate  of  potash  [fer- 
ridcyanido of  potassium]  until  83  grain-measures  of  the  volumetric  solution  of 
bichromate  of  potash  have  been  added."  The  former  test  simply  indicates  the 
presence  of  water  in  the  oxide  ;  the  second  the  quantity  of  protoxide  present, 
which  must  be  such  as  to  require  the  indicated  quantity  of  the  bichromate  for  its 
sesquioxidation.  The  dose  is  from  five  to  twenty  grains,  given  several  times  a  day. 

Scales  of  iron  {ferri  squamse)  were  formerly  officinal  with  the  Dublin  Col- 
lege under  the  name  of  black  oxide.  They  were  prepared  from  the  scales  found 
at  the  blacksmith's  anvil,  by  washing  them  with  water,  separating  them  from 
impurities  by  means  of  a  magnet,  and  reducing  them  to  a  fine  powder.  They  are 
of  variable  composition  ;  being  mixtures  of  the  two  oxides  of  iron  with  metallic 
iron.  In  view  of  their  want  of  uniformity  in  composition,  they  were  abandoned 
by  the  College  for  the  magnetic  oxide.  B. 

FERTJI  PEROXIDUM  HYDRATUM.  Br.  Ferri  Peroxidum.  Br. 
1864.  Hydrated  Peroxide  of  Iron.  Peroxide  of  Iron.  Sesquioxide  of  Iron. 
"  Take  of  Moist  Peroxide  of  Iron  one  pound  [avoirdupois].  Dry  it  at  a  tem- 
75 
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perature  not  exceeding  212°  until  it  ceases  to  lose  weight,  then  reduce  it  to 
fine  powder."  Br. 

This  is  the  late  Dublin  process  slightly  modified.  The  hydrated  oxide  (Fe^Oj, 
2H0)  loses,  by  the  process,  one-half  of  its  combined  water,  and  is  converted  into 
the  monohydrated  sesquioxide  (Fc^Og.HO),  which  is  the  present  officinal  prepa- 
ration. As  prepared  by  the  Dublin  process,  in  which  it  was  heated  to  redness, 
it  lost  the  second  eq.  of  water,  and  became  the  anhydrous  sesquioxide  (Fe^Oj), 
identical  with  the  colcothar  of  commerce. 

Properties,  &c.  This  oxide  is  a  reddish-brown,  tasteless,  insoluble  powder, 
differing  from  colcothar  in  containing  an  eq.  of  water.  Hence,  "  heated  to  dull 
redness  in  a  test  tube  it  gives  off  moisture."  Br.  It  should  not  be  deliquescent, 
and  should  dissolve  entirely  in  muriatic  acid  without  eff"ervescence.  Its  solution 
in  diluted  muriatic  acid  yields  a  copious  blue  precipitate  with  the  ferrocyanide 
of  potassium,  but  none  with  the  ferridcyanide  ;  showing  that  it  contains  sesqui- 
oxide of  iron  but  no  protoxide.  If  it  contain  copper,  its  muriatic  solution  will  de- 
posit this  metal  on  a  bright  piece  of  iron.  M.  Dawies  states  that,  if  the  hydrated 
oxide  recently  prepared  be  kept  for  four  or  five  days  in  boiling  water,  it  loses  a 
large  proportion  of  its  water,  containing  at  the  end  of  that  time  only  5  77  per 
cent.  The  larger  portion  of  the  oxide  has,  therefore,  become  dehydrated;  and 
the  same  thing  happens  at  a  lower  temperature  (106°)  in  two  or  three  months.  It 
becomes  of  a  brick-red  colour,  and  is  but  slightly  soluble  in  .nitric  acid.  {Journ. 
de  Pharvi.,  4e  ser.,iv.  400.)  This  oxide  is  not  used  as  a  medicine.  It  is  employed 
in  making  iron  plaster  and  reduced  iron,  for  which  purposes  other  forms  of  oxi- 
dized iron  would  answer  as  well.  The  former  Dublin  rubigo  ferri  or  rust  of 
iron,  formed  by  exposing  moistened  iron  wire  to  the  air  till  converted  into  rust, 
is  essentially  the  sesquioxide,  containing  a  little  carbonate  of  the  protoxide. 

Off.  Prep.  Emplastrum  Ferri,  Br.;  Ferrum  Redactum,  Br.  B. 

FERRI  PIIOSPHAS.  U.  S.,  Br.  Phosphate  of  Iron. 

"  Take  of  Sulphate  of  Iron  five  troyounces  ;  Phosphate  of  Soda  six  troy- 
ounces  ;  Vf oXgy  eight  pints.  Dissolve  the  Salts  separately,  each  in  four  pints  of 
the  Water  ;  then  mix  the  solutions,  and  set  the  mixture  hj  that  the  precipitate 
may  subside.  Lastly,  haying  poured  off"  the  supernatant  liquid,  wash  the  pre- 
cipitate with  hot  water,  and  dry  it  with  a  gentle  heat."  U.  S. 

"  Take  of  Sulphate  of  Iron  three  ounces  [avoirdupois]  ;  Phosphate  of  Soda 
two  ounces  and  a  half  [avoird.]  ;  Acetate  of  Soda  one  ounce  [avoird.]  ;  Boil- 
ing Distilled  Water  four  pints  [Imperia]  measure].  Dissolve  the  Sulphate  of 
Iron  in  one-half  the  Water,  and  the  Phosphate  and  Acetate  of  Soda  in  the 
remaining  half.  Mix  the  two  solutions,  and,  after  careful  stirring,  transfer  the 
precipitate  to  a  calico  filter,  and  wash  it  with  hot  distilled  water,  till  the  filtrate 
ceases  to  give  a  precipitate  with  chloride  of  barium.  Finally  dry  the  precipitate 
at  a  temperature  not  exceeding  120°."  Br. 

The  TJ.  S.  preparation  is  the  result  of  a  double  decomposition  between  the 
saline  materials  employed.  As  the  medicinal  phosphate  of  soda  is  the  middle 
tribasic phosphate,  having  the  composition  2NaO,HO,PO,,  it  follows  that  it  re- 
quires two  eqs.  of  sulphate  of  protoxide  of  iron  for  its  decomposition,  as  shown 
by  the  following  equation  :  2(FeO,S03)  and  2NaO,HO,P05,r=2FeO,HO,P05 
and  2(NaO,S03).  The  resulting  salts,  therefore,  are  one  eq.of  the  middle  tribasic 
phosphate  of  iron,  the  salt  under  notice,  and  two  eqs.  of  sulphate  of  soda,  which 
are  washed  away.  If  the  ferruginous  sulphate  be  a  perfect  sulphate  of  the  pro- 
toxide, the  precipitate  as  firstthrown  down  will  be  white ;  but  it  quickly  absorbs 
oxygen  and  becomes  bluish-white.  When  perfect  it  consists  of  two  eqs.  of  pro- 
toxide of  iron,  one  of  basic  water,  and  one  of  phosphoric  acid  ;  but  generally  it 
contains  some  phosphate  of  the  sesquioxide  without  basic  water  (Fe^O^.POg). 

The  British  phosphate  of  iron  is  a  diiferent  salt ;  for,  while  the  former  has  two 
eqs.  of  oxide  of  iron,  this  has  three  to  one  of  the  acid ;  the  third  being  supplied 
by  means  of  the  acetate  of  soda  used  in  the  process.  Supposing  the  double  de- 
composition to  have  occurred,  as  in  the  U.  S.  process,  between  two  eqs.  of  the 
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lulphate  of  iron  and  one  of  the  doublu-baflcd  phosphate  of  soda,  producing  two 
B(iM.  of  sulphate  of  noda  and  uiie  of  the  douljlu-huMed  phosphate  of  iron  ;  the 
reaction  next  taken  plaeo  between  tlie  generated  e(|.  of  phosphate  of  iron,  one 
Hi  of  sulphate  of  iron,  atui  one  of  acetate  of  Hoda,  re^ultin^  iu  the  production 
!>f  an  additional  e(|.  of  sulphate  of  soda,  an  eq.  of  free  acetic  acid,  and  the  addi- 
"*  tlon  of  a  third  eq.  of  oxide  of  iron  to  the  phonphate,  which,  being  insoluble,  i« 
precipitated.  This  latter  result  arises  from  the  strong  disposition  of  the  tribosic 
]>liosphoric  acid  to  combine  with  three  bases,  which  could  only  lie  satisfied  by  the 
liberation  of  an  cq.  of  the  acetic  acid  of  ti)e  acetate.  This  salt,  when  first  formed, 
represented  by  the  formula  3FeO,P0j ;  but  the  strong  affinity  of  its  protoxide 
for  oxygen  causes  the  gradual  production  of  sesquioxide,  which,  therefore,  to  a 
certain  extent  always  exists  in  the  preparation. 

Phosphate  of  iron,  by  whichever  process  procured,  is  in  the  form  of  a  powder 
of  a  bright  slate  colour,  insoluble  in  water,  but  soluble  in  acids.  The  solution  in 
dilute  nmriatic  acid  gives  a  blue  precipitate  with  both  ferridcyanide  and  ferro- 
cyanide  of  potassium,  but  much  the  more  copiously  with  the  former,  provingtbe 
presence  both  of  protoxide  and  .sesquioxide  of  iron,  but  a  great  preponderance 
of  the  protoxide.   With  ammonia  the  same  solution  yields  a  precipitate  insoluble 

»in  an  excess  of  the  alkali.  This  is  a  test  of  the  U.  8.  Pharmacopoeia,  probably 
intended  to  show  that  the  salt,  while  containing  a  portion  of  phosphate  of  ses- 
quioxide of  iron,  has  been  quite  freed  by  washing  from  phosphate  of  soda  ;  for, 
though  a  precipitate  is  produced  by  ammonia  with  the  phosphate  of  the  protox- 
ide, it  is  redissolved  by  an  excess  of  the  precipitant,  whereas,  with  the  sesqui- 
oxide salt,  the  precipitate  is  not  redissolved  by  such  excess,  unless  by  the  aid  of 
phosphate  of  soda  or  other  salt  of  similar  powers.  If  the  preparation  contain 
arsenic,  it  will  be  detected  by  producing  a  dark  precipitate  on  the  surface  of  a 
slip  of  pure  copper  introduced  into  the  solution. 

Phosphate  of  iron,  dissolved  to  saturation  in  a  boiling  solution  of  raetaphos- 

phoricacid  (HO,POj.),  under  the  nsime  of  superphosphate  of  iron,  was  proposed 

as  a  new  remedy,  in  Jan.  1851,  by  Dr.  Routh,  of  London.  Mr.  Thomas  Greenish, 

of  the  same  city,  states  that  the  solution  of  the  salt,  on  cooling,  hardens  into  a 

j^i   mass  of  pilular  consistence,  soluble  in  water  in  all  proportions,  and  free  from 

■    any  disagreeable  or  inky  taste.  He  has  prepared  from  it  a  syrup,  containing  five 

M    grains  of  the  salt  to  the  fluidrachm. 

W  Medical  Properties.  Phosphate  of  iron  possesses  the  general  properties  of 
the  ferruginous  preparations,  and  has  been  given  with  advantage  in  amenorrhcea 
and  some  forms  of  dyspepsia.  It  was  introduced  into  the  U.  S.  Pharmacopoeia 
at  the  suggestion  of  the  late  Dr.  Hewson,  of  this  city,  who  found  it,  after  an 
extensive  experience,  to  be  a  valuable  chalybeate.  The  dose  is  from  five  to  tea 
grains.*  B. 

*  Compound  Syrup  of  Phosphate  of  Iron.  Chemical  Food.  For  a  formula  for  a  compound 
syrup  of  phosphate  of  iron  by  Mr.  Wiegiind,  made  by  introducing  into  it  the  phosphates 
of  lime,  potassa,  and  soda,  and  for  remarks  on  the  pharmacj'  of  the  phosphates  by  Prof. 
Procter,see  the  Am.  Journ.  of  PAarwi.  for  March,  1854  (pp.  Ill  and  112).  A  formula sinii- 
liir  to  Mr.  Wiegand's,  communicated  by  Mr.  Edward  Parrish,  as  probably  representing 
the  process  for  a  secret  preparation  considerably  used  in  this  city,  may  be  found  in  the 
Am.  Journ.  of  Pharm.  for  Nov.  1857  (p.  673).  These  formulas  are  toocomplicated  to  have 
any  therapeutic  value.  Nevertheless,  as  the  preparations  have  had  much  vogue,  under 
the  name  o{  chemical  food,  wo  give  the  formula  of  Mr.  Parrish  from  the  journal  referred 
to.  "  Take  of  Protosulphatfl  of  Iron  .:^x  ;  Phosphate  of  Soda  Jxii ;  Phosphate  of  Limo 
^\\\ ;  Glacial  Phosphoric  Acid  r^xx  ;  Carbonate  of  Soda  9'j  ;  Carbonate  of  Potassa  31 ; 
Muriatic  Acid,  Water  of  Ammonia,  each,  q.  s.;  Powdered  Cochineal  ^^ij  ;  Water  q.  «. 
to  make  fjxx  ;  Sugar  Ibiij  (troy) ;  Oil  of  Orange  Tllx-  Dissolve  the  Sulphate  of  Iron  in 
f^ij,  and  the  Phosphate  of  Soda  in  f^iv  of  boiling  Water.  Mix  the  solutions,  and  wash 
trie  precipitated  phosphate  of  iron  till  the  washings  are  tasteless.  Dissolve  the  Phosphate 
of  Lime  in  f^iv  of  boiling  Water  with  sufficient  Muriatic  Acid  to  make  a  clear  solution, 
precipitate  it  with  Water  of  Ammonia,  and  wash  the  precipitate.  To  the  freshly  pre- 
cipitated phosphates  add  the  Phosphoric  Acid  previously  dissolved  in  Water.  When 
clear  add  the  Carbonates  of  Soda  and  Potassa,  and  afterwards  sufficient  Muriatic  Acid 
to  dissolve  the  precipitate.  Now  add  Cochineal  mixed  with  the  Sugar,  apply  heat,  and 
when  the  syrup  is  formed,  strain  and  flavour  it.    Each  teaspoonful  contains  about  one 
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FERRI  PYROrHOSPHAS.  U.S.    Pyrophosphate  of  Iron. 

"  Take  of  Phosphate  of  Soda  seven  troyounces  and  a  half ;  Solution  of  Ter- 
sulphate  of  Iron  seven  fluidounces,  or  a  sufficient  quantity;  Citric  Acid  two 
troyounces ;  Water  of  Ammonia  _/iL'e  fluidounces  and  a  half,  or  a  sufficient 
quantity ;  Water  a  sufficient  quantity.  Heat  the  Phosphate  of  Soda,  in  a  por- 
celain capsule,  until  it  undergoes  the  watery  fusion,  and  continue  the  heat  until 
it  becomes  dry.  Transfer  the  dry  salt  to  a  shallow  iron  capsule,  and  heat  it  to 
incipient  redness,  without  fusion.  Then  dissolve  it  in  three  pints  of  Water,  with 
the  aid  of  heat,  and,  having  filtered  the  solution  and  cooled  it  to  the  tempera- 
ture of  50°,  add  Solution  of  Tersulphate  of  Iron  until  this  ceases  to  produce  a 
precipitate.  Stir  the  mixture  thoroughly,  and  pour  it  upon  a  muslin  strainer, 
and,  when  the  precipitate  has  drained,  wash  it  with  water  until  the  washings 
pass  nearly  tasteless,  and  transfer  it  to  a  weighed  porcelain  capsule. 

"  To  the  Citric  Acid,  contained  in  a  suitable  vessel,  add  Water  of  Ammonia 
until  the  Acid  is  saturated  and  dissolved.  Then  add  the  solution  to  the  pre- 
cipitate in  the  weighed  capsule,  stir  them  together,  and  evaporate  until  the 
liquid  is  reduced  to  sixteen  troyounces.  Spread  this  on  plates  of  glass  or  por. 
celain,  so  that,  on  drying,  the  salt  may  be  obtained  in  scales.  Lastly,  preserve 
it  in  a  well-stopped  bottle,  protected  from  the  light."  U.  S. 

This  formula  appears  to  be  based  upon  a  method,  proposed  by  M.  E.  Robi- 
quet  to  the  Academy  of  Medicine  at  Paris,  in  Feb.  1857,  of  preparing  pyro- 
phosphate of  iron  for  use,  by  dissolving  a  gelatinous  precipitate  of  the  salt  in 
a  solution  of  citrate  of  ammonia,  and  forming  a  syrup  with  the  solution.  Prof. 
Procter  devised  a  formula  upon  this  plan,  published  in  the  Am.  Journ.  of 
Fharm.  (Nov.  1857,  p.  573),  the  result  of  which  also  was  a  syrup.  The  officinal 
formula,  which  provides  for  the  preparation  of  the  salt  in  the  solid  form,  capa- 
ble of  being  readily  made  into  a  syrup  if  desired,  is  that  of  Dr.  Squibb  pub- 
lished in  the  same  journal  (Jan.  1860,  p.  37). 

The  first  step  in  the  officinal  process  is  to  convert  the  common  tribasic  phos- 
phate of  soda  (2NaO,HO,P05-f  24HO),  by  moderately  igniting  it,  into  the 
pyrophosphate  or  bibasic  phosphate  of  soda  (2NaO,P6j.),  which  may  be  ob- 
tained crystallized  by  dissolving  it  in  boiling  water  and  evaporating,  in  which 
state  it  is  represented  by  the  formula  2NaO,PO. +10HO.  The  uncrystallized 
pyrophosphate  is  dissolved  and  mixed  with  solution  of  tersulphate  of  iron, 
when  the  pyrophosphate  of  sesquioxide  of  iron  is  deposited.  This,  while  in  a 
pulpy  state,  is  added  to  a  solution  of  citrate  of  ammonia  formed  by  a  direct 
union  of  its  constituents,  by  which  it  is  dissolved.  The  process  is  completed 
by  evaporating  the  solution  sufficiently,  and  then  spreading  it  out  to  dry  on 
glass  or  porcelain  so  that  the  salt  may  be  obtained  in  scales.  The  reactions 
"which  result  in  the  formation  of  the  ferruginous  salt,  contained  in  this  com- 
pound, probably  take  place  between  three  eqs.  of  the  bibasic  phosphate  of  soda 
3(2NaO,P05)  and  two  eqs.  of  the  tersulphate  of  iron  2(Fe203,3S03),  forming 
six  eqs.  of  sulphate  of  soda,  and  one  eq.  of  sesquiphosphate  of  sesquioxide  of 
iron,  having  (according  to  Gmelin)  the  equivalent  composition  represented  bv 
the  formula  2Fe^03,3PO,  -f  9H0. 

grain  of  phosphate  of  iron  and  two  and  a  half  grains  of  phosphate  of  lime,  with  smaller 
quantities  of  the  alkaline  phosphates,  all  in  perfect  solution."  The  objection  to  such 
preparations  as  this  is  not  that  each  of  the  ingredients  may  not  be  useful ;  but  that  they 
are  so  numerous  that  a  morbid  state  of  system  must  be  extremely  rare  in  which  they  can 
all  be  indicated,  and  every  medicine  is  more  or  less  noxious  if  given  when  it  is  not  needed. 
The  probability  is  that  the  therapeutic  value  of  the  preparation  depends  mainly  on  its 
ferruginous  ingredient,  and  tliat,  as  a  general  rule,  its  therapeutic  effects  may  be  equally 
as  well,  if  not  better  obtained,  from  a  simple  syrup  of  phosphate  of  iron. 

Simple  Syrup  of  Phosphate  of  Iron.  Subsequently,  Mr.  "VViegand  gave  a  formula  for  a 
simple  syrup  of  phosphate  of  iron,  made  by  dissolving  the  recently  precipitated  salt  in 
muriatic  acid,  and  adding  the  requisite  quantity  of  sugar.  By  a  misprint  the  phosphate 
of  soda  taken  is  double  what  it  should  be.  The  same  writer  has  proposed  to  make  a  syrup 
of  the  phosphates  of  iron  and  lime,  by  dissolving  in  the  above  a  definite  quantity  of  re- 
cently precipitated  phosphate  of  lime,  made  by  double  decomposition  between  solutions 
of  chloride  of  calcium  and  phosphate  of.  soda.  See  his  formulas  in  the  Am.  Journ.  of 
Pharm.  for  March,  1855  (p.  104). — Notes  to  the  tenth,  eleventh,  and  twelfth  editions. 
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Tho  preparation  ia  probably  an  intimate  mixture  of  the  ferruginous  and  am- 
inoniaciil  salts  in  tho  solid  foriu  ;  at  loast  nuch  must  l)o  the  view  of  the  revinjirs 
of  the  IMiuniuicopueia,  who  iiaiiu!  it  pyrophosphiite  of  iron.  It  is  in  scahis  of  an 
apple-^reen  colour,  and  an  acidulous  somuwhat  saline  tastts   It  is  wholly  and 
freely  dissolved  by  water.   Ferrocyauide  of  potassium  occasions  no  precipitate 
with  its  solution,  though  it  causes  a  i)ak'-blue  colour,  showinj^  that  the  iron  is  ia 
the  state  of  sescpiio.Kide,  and  that  there  is  a  substance  present  (citrate  of  ammo- 
ia)  capable  of  holding  ferrocyanide  of  iron  in  solution.    The  salt  contains  48 
'per  cent,  of  anhydrous  pyrophosphate  of  iron.  (  U.  S.)  It  is  a  very  good  chalybe- 
ate, mild  yet  efficient  in  its  action  on  the  system,  without  disagreeable  taste, 
and,  from  its  solubility,  readily  administered  in  any  form  that  may  be  desir- 
lable,  whether  that  of  pill,  simple  solution  in  water,  or  syrup.  The  dose  is  from 
two  to  live  grains.  A  syrup  may  be  readily  prepared  by  dissolving  it  in  water, 
and  mixing  the  solution  with  simple  syrup.* 

Mr.  S.  P.  Dulfield,  of  Detroit,  has  failed  in  obtaining,  by  the  XJ.  S.  process, 
a  [)roduct  capable  of  being  satisfactorily  dried  in  the  form  of  scales,  and  pro- 
poses a  moditication  consisting  in  digesting  the  magma  of  pyrophosphate  of 
iron  obtained  in  the  Grst  part  of  the  process  with  water  of  ammonia,  and  then 
gradually  adding  solution  of  citric  acid  till  a  solution  is  effected.  If  evaporated 
to  the  consistence  of  syrup  and  spread  in  thin  layers  on  glass,  the  product  may 
be  obtained  in  scales.  But  as  the  resulting  salt  does  not,  according  to  Mr. 
Dulfield,  contain  the  pyrophosphate  of  iron  at  all,  but  consists  of  a  mixture  of 
citrate  of  sesquioxide  of  iron  and  pyrophosphate  of  ammonia,  however  excel- 
lent the  preparation  may  be,  it  cannot  properly  be  considered  as  the  substance 
officinally  aimed  at,  the  main  ingredient  of  which  is  pyrophosphate  of  iron.  (For 
the  details  of  Mr.  Duffield's  process,  see  Am.  Journ.  of  Pharm.,  Jan.  18G9, 
J).  58  )  Mr.  11.  W.  Gardner,  of  Bergen,  N.  J.,  found,  in  his  first  trials,  the  same 
difficulty  in  obtaining  the  salt  in  scales  ;  but,  having  ascertained  that  he  used 
nitric  acid  of  less  than  the  officinal  strength  in  preparing  the  solution  of  ter- 
sulj)hate  of  iron  employed  in  the  formula,  and  consequently  obtained  the  salt  not 
completely  sesquioxidized,  and  having  corrected  this  error,  he  afterwards  ex- 

*  This  ferruginous  pyrophosphate  is  soluble  in  pyrophosphate  of  soda  ;  and  hence,  if 
an  excess  of  pyrophosphate  of  soda  is  used  in  the  double  decomposition,  the  ferruginous 
pyrophosphate,  first  thrown  down,  is  redissolved.  This  solution  was  proposed  as  a  medi- 
cine by  M.  Persoz  in  1848,  and  byM.  Lenvs  in  1849.  M.  Leras  conceives  that  pyrophos- 
phate of  iron,  rendered  .soluble  by  pyrophosphate  of  soda,  is  the  only  ferruginous  pre- 
l)iiration  which  is  not  precipitated  in  the  stomach  by  the  agency  of  tho  food  or  gastric 
juice.  Mr.  Alex.  Ure,  of  London,  tried  this  soUition,  calling  it  soda-pyrophospkate  of 
iron,  in  scrofula,  and  found  it  a  mild  and  efficient  chalybeate.  Tlie  same  solution,  lis 
prepared  by  M.  Leras,  has  been  employed  with  marked  success  in  anemic  diseases,  by 
MM.  Follet  and  Buume,  who  found  it  easily  administered  and  rapidly  absorbed.  In  the 
preparation  used  by  him,  the  sulphate  of  soda,  resultins:  from  the  double  decomposition, 
was  allowed  to  remain.  The  same  solution,  including  tno  sulphate  of  soda,  has  been  pre- 
pared as  a  syrup  by  M.  Soubeiran. 

Syrup  of  PyrophoHphate  of  Iron.  M.  Soubeiran 's  formula  is  as  follows.  Add  bb  graina 
of  tersulphate  of  sesquioxide  of  iron,  dissolved  by  a  gentle  heat  in  two  Jiuulounces  of  water, 
to  4(j2  grains  of  crystallized  pyrophosphate  of  soda,  dissolved  in  7 ^  Jluidounces  of  water 
and  3^  fiuidounces  of  mint  water,  and  mix.  So  soon  as  the  precipitate  formed  redissolves, 
filter  the  solution,  and  add  to  the  filtrate  19  troyounces  ot  white  sugar,  which  must  be 
allowed  to  dissolve  without  heat.  The  dose  of  this  syrup,  which  is  easy  to  take,  is  a  table- 
spoonful,  containing  about  a  third  of  a  grain  of  iron. 

An  equivalent  preparation  may  be  made  from  tho  U.  S.  pyrophosphate  of  iron  by  dis- 
solving *2G  grains  in  a  fiuidounce  of  syrup  ;  but  this  would  bo  a  feeble  preparation  ;  and, 
besides,  tho  quantity  of  sugar  might  be  embarrassing  to  tho  stomach.  A  better  plan  would 
jirohabiy  be  to  dissolve  20  grains  in  a  fiuidounce  of  syrup,  giving  2-5  grains  of  the  salt 
to  each  fluidrachm,  and  making  the  dose  from  one  to  two  teaspoonfuls.  The  salt  may 
be  dissolved  in  a  little  water  before  being  incorporated  with  the  syrup,  care  being  taken 
that  the  resulting  liquid  should  contain  20  grains  to  the  fiuidounce. 

Dr.  Squibb  prepares  «  syrup  of  the  pyrophosphate  by  adding  to  24  parts  of  tho  solutioa 
of  the  formula,  alter  filtration,  248  parts  of  Syrup,  and  thus  obtains  a  preparation  contain- 
ing about  two  grains  of  the  officinal  salt,  or  one  grnin  of  the  anhydrous  pyrophosphate, 
in  a  fiuidrachra.  [Notes' to  the  eleventh  atid  twelfth  editions.) 
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perienced  no  difficulty,  and  believes  that  the  U.  S.  process,  if  proper  attention 
be  given  to  its  details,  will  always  yield  satisfactory  results.  {Ibid.,  Mav,  1869.) 

W. 

FERRI  SUBCAEB0NA8.  CT".^.  Subcarbonate  of  Iron.  Sesquioxide 
of  Iron.  Bed  Oxide  of  Iron.  Precipiiated  Carbonate  of  Iron.  Ajjeritice 
Saffron  of  Mars. 

"  Take  of  Sulphate  of  Iron  eight  troyounces ;  Carbonate  of  Soda  nine  troy- 
ounces;  Water  eight  pints.  Dissolve  the  salts  separately,  each  in  four  pints 
of  the  Water  ;  then  mix  the  solutions,  and,  having  stirred  the  mixture,  set  it  by 
that  the  precipitate  may  subside.  Having  poured  off  the  supernatant  liquid, 
wash  the  pi-ecipitate  with  water  until  the  washings  pass  nearly  tasteless,  and 
dry  it  on  bibulous  paper  without  heat."  U.  S. 

When  the  solutions  of  carbonate  of  soda  and  sulphate  of  iron  are  mixed 
together,  a  hydrated  carbonate  of  protoxide  of  iron,  of  a  pale-blue  colour,*  is 
thrown  down,  and  sulphate  of  soda  remains  in  solution.  The  equivalent  quan- 
titles  of  the  crystallized  salts  for  mutual  decomposition  are  139  of  the  sulphate 
and  143"3  of  the  carbonate.  Taking  the  quantity  of  sulphate  of  iron  at  8  parts, 
the  U.  S.  Pharmacopoeia  orders  9  parts  of  the  carbonate  of  soda,  which  gives  a 
slight  excess  of  the  latter.  The  precipitate,  during  the  washing  and  drying,  ab- 
sorbs oxygen,  and  loses  nearly  all  its  carbonic  acid,  whereby  it  is  converted 
almost  entirely  into  sesquioxide  of  iron.  Hence,  the  London  College  gave  it 
the  name  of  Ferri  Sesquioxidum ;  but,  as  this  is  applicable  to  the  red  oxide, 
obtained  by  calcining  the  sulphate,  or  igniting  the  hydrated  sesquioxide,  the 
TJ.  S.  name  of  Ferri  Subcarbonas,  adopted  in  allusion  to  the  small  quantity  of 
carbonic  acid  present  in  it,  is  more  distinctive.  Carbonate  of  soda  is  preferred 
to  carbonate  of  potassa  for  decomposing  the  ferruginous  sulphate;  because  it 
produces  in  the  double  decomposition  sulphate  of  soda,  which,  from  its  greater 
solubility,  is  more  readily  washed  away  than  sulphate  of  potassa.  The  direction 
to  dry  the  precipitate  without  heat  is  important;  as  even  a  moderate  elevation 
of  temperature  has  been  shown,  by  the  experiments  of  Mr.  J.  A.  Rex,  to  modify 
the  resulting  product  unfavourably,  diminishing  its  solubility  in  muriatic  acid  in 
proportion  to  the  heat  employed.  (Am.  Journ.  of  Pharm.,  May,  1862,  p.  193.) 

Properties.  Subcarbonate  of  iron  is  a  reddish-brown  powder,  of  a  disagree- 
able, slightly  styptic  taste ;  insoluble  in  water,  and  not  readily  dissolved  by  any 
acid  except  the  muriatic,  with  which  it  effervesces  slightly.  When  of  a  bright- 
red  colour  it  should  be  rejected,  as  this  colour  shows  that  it  has  been  injured 
by  exposure  to  heat.  After  precipitation  from  its  muriatic  solution  by  ammo- 
nia or  potassa,  either  of  which  throws  down  the  sesquioxide  of  iron,  the  super- 
natant liquor  should  give  no  indications  of  containing  any  metal  in  solution  by 
the  test  of  sulphuretted  hydrogen  or  ferrocyanide  of  potassium.  It  is  incom- 
patible with  acids  and  acidulous  salts.  In  composition  it  is  a  hydrated  sesquiox- 
ide of  iron,  containing  a  little  carbonate  of  the  protoxide.  By  exposure  to  a  red 
heat,  it  absorbs  oxygen,  and  lo.ses  water  and  carbonic  acid,  being  converted  into 
the  astringent  saffron  of  Mars  of  the  French  Codex.  After  ignition  it  is  no 
longer  a  subcarbonate,  but  is  converted  into  the  pure  sesquioxide,  which  is  less 
soluble  in  acids,  and  less  efficient  as  a  medicine  than  the  preparation  in  its  ori- 
ginal state.  Hence  it  is  wrong  to  expose  the  subcarbonate  to  a  red  heat,  as  some 
manufacturing  chemists  are  in  the  habit  of  doing,  in  order  to  give  it  a  bright-red 
colour. 

Medical  Properties  and  Uses.  Subcarbonate  of  iron  is  tonic,  alterative,  and 
emmenagogue,  and  is  employed  for  all  the  purposes  to  which  the  preparations 
of  iron  are  generally  applicable.  It  was  recommended  by  Mr.  Carmichael  in 
cancer,  and  is  said  sometimes  to  prove  useful.  Mr.  Hutchinson  brought  it  into 
notice  as  a  remedy  for  neuralgia ;  and  an  extensive  experience  with  it  in  that 
disease  has  established  its  value.  It  is  also  useful  in  chorea'  chlorosis,  and,  gene- 

*  The  carbonate  of  the  protoxide  of  iron  is  white  if  perfectly  pure  ;  but  as  the  sulphate 
of  iron  used  is  not  absolutely  pure,  containing  almost  always  a  little  sesquioxide,  this  is 
thrown  down  with  the  carbonate,  giving  it  a  bluish  tinge. 


PART  II.  Ferrum.  1191 

rall\r,  in  thone  disoiiRc.4  in  which  tho  blood  is  deAciont  in  rod  corpuscles.  It  has 
lit'cri  used  l>y  Dr.  Wuullatn,  Dr.  Sheanuan,  Dr.  Eliiotson,  and  others  in  traumatic 
tctauu.s,  with  huccoss  in  twelve  cases,  and  faihiro  in  three.  In  the  second  stage 
of  hoopin^-cou^'h,  Dr.  Steynrann  represents  it  to  be  a  prompt  and  efficacious 
remedy.   When  proscribed  as  a  tonic,  tlie  usual  do.se  is  from  five  to  thirty  j^rains 

Iireo  times  a  day,  piven  in  pill  or  powder,  and  frequently  combined  with  aro- 
latics  and  vegetable  tonics.  In  neuralgia, chorea.and  tetanus,  it  is  administered 
I  doses  of  from  one  to  two  teaspooniuls.  No  nicety  need  Imj  observed  in  the 
ose ;  as  its  only  obvious  cfTect  in  very  large  doses  is  a  slight  nausea,  and  a  sense 
of  weight  at  tho  stomach.   It  blackens  the  stools. 

The  subcarbonato  of  iron  acts  as  an  antidote  to  the  poison  of  arsenious  acid, 
provided  it  has  not  been  exposed  to  a  red  heat;  and,  though  not  so  powerful  as 
the  hydrated  oxide  in  tho  form  of  magma,  should  always  be  used  until  the  latter 
can  be  procured.  (See  pages  29,  30.) 

0//'.  i'l-ep.  Emplastrum  Ferri,  U.  S./  Ferrum  Redactum,  U.  S.;  Trochisci 
I'erri  Subcarbonatls,  U.  S.  B. 

FERRI  SULPHAS.  U.S.,  Br.    Sulphate  of  Iron.   Green  Vitnol. 

"  Take  of  Iron,  in  the  form  of  wire,  and  cut  in  pieces,  twelve  Iroyounces  ;  Sul- 
j)huric  acid  eighteen  troyounces ;  Water  eight  jnnts.  Mix  the  Sulphuric  Acid 
and  Water,  and  add  the  Iron ;  then  heat  the  mixture  until  eflFervescence  ceases, 
I'our  off  the  Solution,  and,  having  added  thirty  grains  of  Sulphuric  Acid,  fdter 
through  paper,  allowing  the  lower  end  of  the  funnel  to  touch  the  bottom  of  the 
receiving  vessel.  Evaporate  the  filtered  liquor  in  a  matrass  until  sufficiently  con- 
centrated ;  then  set  it  aside  in  a  covered  vessel  to  crystallize.  Drain  the  crystals 
in  a  funnel,  dry  them  on  bibulous  paper,  and  keep  them  in  a  well-stopped  bottle." 
U.  S. 

"Take  of  Iron  Wire /our  ounce.?  [avoirdupois] ;  Sulphuric  Acid /bur  j^ia't?- 
ounces  [Imperial  measure]  ;  Distilled  Water  one  j)int  and  a  half  [Imp.  meas.]. 
Pour  the  Water  on  the  Iron  placed  in  a  porcelain  dish,  add  the  Sulphuric  Acid, 
and,  when  the  disengagement  of  gas  has  nearly  ceased,  boil  for  ten  minute.s. 
Filter  now  through  paper,  and,  after  the  lapse  of  twenty-four  hours,  separate  the 
crystals  which  have  been  deposited  from  the  solution.  Let  these  be  dried  on  fil- 
tering paper  placed  on  porous  bricks,  and  preserved  in  a  stoppered  bottle."  Br. 

The  object  of  these  processes  is  to  make  a  pure  sulphate  of  protoxide  of  iron 
by  direct  combination.  Sulphuric  acid,  in  a  concentrated  state,  acts  but  imper- 
fectly on  iron;  but  when  diluted,  a  vigorous  action  takes  place,  the  oxygen  of 
the  water  converts  the  metal  into  protoxide,  with  which  the  sulphuric  acid  unites, 
and  hydrogen  is  evolved.  The  equivalent  quantities  for  mutual  reaction  are  28 
of  iron  to  49  of  acid.  This  proportion  is  one  part  of  iron  to  one  and  three-quar- 
ters of  acid.  The  U.  S.  proportion  is  one  part  of  iron  to  one  and  a  half  of  acid, 
and  gives  a  quantity  of  iron  one-sixth  more  than  the  acid  can  dissolve.  The 
British  Council  uses  an  excess  of  acid,  the  weight  of  acid  taken  being  7  38 
avoirdupois  ounces,  instead  of  7.  An  excess  of  iron,  however,  is  desirable ;  as  it 
tends  to  secure  the  production  of  a  perfect  sulphate  of  the  protoxide.  The  re- 
maining steps  of  the  U.  S.  process  are  peculiar,  and  are  intended  to  secure  the 
formation  of  a  salt,  entirely  free  froiu  sesquioxide,  by  the  method  of  Bonsdorff. 
This  chemist  found  that,  when  a  perfect  sulphate  of  protoxide  of  iron  was  formed 
in  solution  by  heating  dilute  sulphuric  acid  with  an  excess  of  iron,  it  might  be 
crystallized  free  from  sesquioxide,  provided  a  little  excess  of  sulphuric  acid  were 
added  to  the  liquid  before  filtration,  in  order  to  hold  in  solution  any  sesquioxide 
that  may  have  been  formed;  at  the  same  time  avoiding,  as  much  as  possible, the 
contact  of  the  air.  Hence  the  directions  in  the  U.  S.  formula  to  acidulate  with 
sulphuric  acid,  to  cause  the  funnel  to  touch  tho  bottom  of  the  receiving  vessel, 
which  avoids  the  dropping  of  the  liquid  through  the  air,  and  to  cover  the  vessel 
containing  the  concentrated  liquid,  when  it  is  set  aside  to  crystallize.  The  Lon- 
don and  Edinburgh  Colleges  prepared  this  officinal  by  purifying  the  impure 
commercial  sulphate;  but  their  plan  was  superseded  by  that  of  the  Dublin  Col- 
lege in  the  consolidation  of  the  several  pharmacopoeias  in  the  British. 
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Properties.  Sulphate  of  iron  is  in  the  form  of  transparent  crystals,  efflores- 
cent in  the  air,  of  a  pale  bluish-green  colour,  and  having  the  shape  of  oblique 
rhombic  prisms.  It  has  a  styptic  taste,  and  an  acid  reaction.  As  prepared  by 
Bonsdorli's  method,  it  is  blue  verging  to  green.  When  it  becomes  more  green 
than  blue,  or  entirely  green,  an  indication  is  afforded  that  it  contains  some 
sesquioxide.  By  exposure  to  the  air  the  crystals  absorb  oxygen,  and  V:)ecome 
first  green,  and  ultimately  covered  with  a  yellow  efflorescence  of  monosulphate  of 
the  sesquioxide,  insoluble  in  water.  Sometimes  the  crystals  are  quite  permanent 
when  made  by  Bonsdorff's  method,  owing  to  the  slight  excess  of  acid  which  they 
contain.  Sulphate  of  iron  is  soluble  in  about  twice  its  weight  of  cold  water,  and 
in  three-fourths  of  its  weight  of  boiling  water,  but  is  insoluble  in  alcohol.  The 
aqueous  solution  is  bluish-green ;  but  by  standing  it  attracts  oxygen,  and  be- 
comes first  green  and  then  reddish,  depositing,  in  the  mean  time,  a  portion  of 
sesquisulphate  of  the  sesquioxide,  having  the  composition  aFe^Og.SSOg+SHO. 
(Wittstein,  Chemical  Gazette,  May  15, 1849;  from  Buchner^s  liepert.)  When 
heated  moderately,  it  parts  with  six-sevenths  of  its  water  of  crystallization, 
and  becomes  grayish-white.  {'&qq  Ferri  Sulphas  Exsiccata.)  At  a  red  heat  it 
loses  its  acid,  and  is  converted  into  the  anhydrous  sesquioxide  of  iron  called 
colcolhar.  It  is  incompatible  with  the  alkalies  and  their  carbonates,  soaps,  lime- 
water,  the  chlorides  of  calcium  and  barium,  the  borate  and  phosphate  of  soda, 
nitrate  of  silver,  and  the  acetate  and  subacetate  of  lead.  It  is  decomposed  also 
by  astringent  vegetable  infusions,  the  tannic  and  gallic  acids  of  which  form,  if 
any  sesquioxide  be  present,  a  black  compound  of  the  nature  of  ink.  The  extent 
to  which  this  change  lessens  the  activity  of  the  salt  is  not  well  ascertained.  Sul- 
phate of  iron,  as  kept  in  the  shops,  is  often  the  impure  commercial  sulphate, 
which  is  not  fit  for  medicinal  use.*  The  perfectly  pure  salt  is  precipitated  white 
by  ferrocyanide  of  potassium  ;  but  that  of  ordinary  purity  gives  a  greenish  pre- 
cipitate, more  or  less  deep,  with  this  test,  owing  to  the  presence  of  some  sesqui- 
oxide of  ii'on.  Copper  may  be  detected  by  immersing  in  the  solution  a  bright 
piece  of  iron,  on  which  a  cupreous  film  will  be  deposited.  Both  copper  and  zinc 
may  be  discovered  by  sesquioxidizing  the  iron  by  boiling  the  solution  of  the  salt 
with  nitric  acid,  and  then  precipitating  the  iron  by  an  excess  of  ammonia.  If  the 
filtered  solution  is  blue,  copper  is  present;  and  if  it  contain  zinc,  this  will  be 
separated  in  flakes  of  white  oxide,  on  expelling  the  excess  of  ammonia  by  ebul- 
lition. Sulphate  of  iron,  when  crystallized,  consists  of  one  eq.  of  acid  40,  one  of 
protoxide  36,  and  seven  of  water  63:=139,  audits  formula  is  FeO,S03+7HO. 

It  is  often  desirable  to  protect  the  sulphate  of  iron  against  the  oxidation  to 
which  it  is  liable  on  exposure.  Sugar  acts  as  a  preservative  in  the  case  of  this 

*  Commercial  Sulphate  of  Iron.  Ferri  Sulphas  Venalis.  io?z<?.  Green  Vitriol.  Cop- 
peras. This  was  formerly  officinal  in  the  London  Pharmacopoeia,  in  which  it  was  em- 
ployed for  preparing  the  pure  sulphate.  It  is  manufactured  on  a  large  scale  for  the  pur- 
poses of  the  arts,  from  the  native  sulphurct  of  iron,  or  iron  pyrites,  by  roasting,  oxidation 
by  exposure  to  air  and  moisture,  and  lixiviation.  The  constituents  of  the  mineral  become 
sulphuric  acid  and  protoxide  of  iron,  which,  by  their  union,  form  the  salt.  Sulphate  of  iron 
is  also  obtained  in  many  chemical  processes. as  a  collateral  product,  as  in  the  manufacture 
of  alum,  in  the  precipitation  of  copper  from  solutions  of  sulphate  of  copper  by  scraps  of 
iron,  &c. 

Commercial  sulphate  of  iron  is  far  from  being  pure.  Besides  containing  some  sesqui- 
oxide of  iron,  it  is  generally  contaminated  with  metallic  and  earthy  salts;  such  as  those 
of  copper,  zinc,  alumina,  and  magnesia.  Two  principal  kinds  occur  in  the  market;  one 
in  large  grass-green  crystals,  the  surface  of  which  is  studded  with  ochreous  spots  ;  the 
other,  of  a  bluish-green  colour,  and  ordinarily  mixed  with  the  powder  of  the  effloresced 
salt.  The  commercial  sulphate  should  never  be  dispensed  by  the  apothecary,  until  it  has 
undergone  a  careful  purification.  The  following  was  the  formula  of  the  London  College 
for  effecting  this  object. 

"  Take  of  Commercial  Sulphate  of  Iron  four  ounces  [troy'] ;  Sulphuric  Acid  afiuidounce 
[Imperial  measure]  ;  Iron  wire  anounce  \troij']  ;  Distilled  'W  &iev  four  pints  [Imp.  meas.]. 
Mix  the  Acid  with  the  Water,  and  add  to  them  the  Sulphate  and  Iron,  then  apply  heat, 
stirring  occasionally,  till  the  Sulphate  is  dissolved.  Tilter  the  solution  while  hot,  and 
set  aside  to  crystallize.  Pour  off"  the  liquor,  and  evaporate  it  that  crystals  may  again 
form.  Dry  all  the  crystals."  {Note  to  the  twelfth  edition.) 
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salt,  as  in  that  of  protlodido  of  iron.  It  may  be  added  to  tho  solution,  or  iiicorpo* 

ted  witii  tlie  Huli>hate  in  substance.  M.  E.  Latour  has  given  a  forMinia  for 
'y.stullizinf?  the  salt  with  su>far.  Mr.  (Jeo.  Welborn  luin  found  a  Kniali  lump  of 
camphor,  wrapped  in  tist>ue  paper,  and  |>laced  in  tlio  bottle  with  the  sulphate, 
to  prevent  its  o.vidation.  {I'hana.  Journ.  and  Trana.,  May,  1868,  p.  537.)  M. 
"^  ve.si,  of  Mortani,  efl'ects  the  same  object  by  incorporating  it  with  an  equal 
eight  of  gum  arable,  by  evaporating  a  joint  solution  of  the  two  sub.stances 
with  a  gentle  heat.  (Jourui.  de  Phnrin.,  4e  .ser.,  iii.  4i>.) 

Medical  Properties  and  Uses.  Sulphate  of  iron  is  astringent  and  tonic.  In 
*ge  doses  it  is  apt  to  produce  nausea,  vomiting,  griping,  and  purging;  and 
s  u.so,  when  long  continued,  injures  tho  stomach.  As  its  elfect  is  chiefly  that 
of  an  astringent,  it  cannot  be  used  with  advantage  to  improve  the  quality  of  the 
blood.  As  an  astringent  it  is  given  in  diseases  attended  with  immoderate  dis- 
charges ;  such  as  passive  hemorrhages,  collicpjativo  sweats,  dial)etes,  chronic 
mucous  catarrh,  leucorrhoea,  gleet,  &c.  As  a  tonic  it  is  used  in  dyspepsia,  and  in 
the  debility  following  protracted  diseases.  In  amenorrhcea  with  deficient  action 
it  is  resorted  to  with  supposed  advantage,  either  alone  or  conjoined  with  the  fetid 
and  stimulant  gums.  E.xternally,  tho  solution  is  used  in  chronic  ophthalmia,  leu- 
corrh(ca,  and  gleet,  made  of  various  strengths,  from  one  or  two,  to  eight  or  ten 
grains  of  the  salt  to  the  fluidounce  of  water.  M.  Velpeau  has  found  it  an  excel- 
lent remedy  in  erysipelas,  applied  topically  in  the  form  of  solution  or  ointment. 
In  forty  cases  in  which  it  was  tried,  it  cut  short  the  disease  in  from  24  to  48 
hours.  The  solution  was  made  of  three  and  a  half  drachms  of  the  salt  to  a  pint 
of  water,  and  applied  by  compresses,  kept  constantly  wet.  In  a  few  cases  conve- 
nience required  the  application  of  the  ointment,  made  of  eight  parts  of  the  salt 
to  thirty  of  lard.  An  ointment,  made  of  one  or  two  parts  of  the  sulphate  to 
sixty  of  lard,  was  found  by  M.  Devcrgie  to  be  particularly  efficacious  in  certain 
skin  diseases,  especially  in  the  diflerent  forms  of  eczema.  In  scaly  affections  it 
had  no  effect.  The  dose  is  one  or  two  grains,  in  the  form  of  pill,  which  should 
be  made  from  the  dried  sulphate.  (See  Ferri  Sulphas  Exsiccala.)  When 
given  in  solution,  the  water  should  be  previously  boiled  to  expel  the  air,  which, 
if  allowed  to  remain,  would  partially  decompose  the  salt.  Taken  in  an  over- 
dose it  acts  as  a  poison. 

The  sulphate  of  iron  has  disinfecting  properties,  and  in  France  is  largely 
used  in  solution  for  the  disinfection  of  the  fecal  matters  of  animals,  manures, 
slaughter-houses,  ditches,  and  all  places  giving  rise  to  noxious  emanations. 
It  is  mixed  with  the  infectious  matters,  and  applied  by  washing  to  the  surface 
of  all  infected  places.  (Ghem.  News,  April  20,  1866,  p.  190.)  We  understand 
that  it  is  also  used  for  similar  purposes  in  this  country.  Mixed  with  hydrated 
lime,  and  sprinkled  on  privy  walls,  it  rapidly  corrects  the  fetid  emanations  ;  the 
protoxide  of  iron  and  excess  of  lime  neutralizing  the  sulphurretted  hydrogen. 

Off.  Prep.  Ferri  Arsenias,  Br  ;  Ferri  Carbonas  Saccharata,  Br.;  Ferri  Ox- 
idum  Magneticum,  Br.;  Ferri  Phosphas;  Ferri  Subcarbonas,  ?7.  S.;  Ferri  Sul- 
jihas  Exsiccata ;  Liquor  Ferri  Persulphatis;  Liquor  Ferri  Subsiilphatis,  (7.  S.; 
Liquor  P'erri  Tersulphatis,  t/^.  i»./  Mistura  Ferri  Composita;  Pilula  Aloes 
et  Ferri,  Z^r./  Pilulse  Ferri  Carbonatis,  C7.  6*.;  Pil.  Ferri  Compositse,  C7.  S.    B. 

FERRI  SULPHAS  EXSICCATA.  Z7.-S'.,^r.  Dried  Sulphate  of  Iron. 

"Take  of  Sulphate  of  Iron,  in  coarse  powder,  twelve  troyounces.  Expose  it, 
in  an  unglazed  earthen  vessel,  to  a  moderate  heat,  with  occasional  stirring, 
until  it  has  effloresced ;  then  increase  the  heat  to  300°,  and  maintain  it  at  about 
that  tenjperature  until  the  salt  ceases  to  lose  weight.  Lastly,  reduce  the  resi- 
due to  fine  powder,  and  keep  it  in  a  well-stopped  bottle."  U.  S. 

"Take  of  Sulphate  of  Iron  four  ounces.  Expose  it  in  a  porcelain  or  iron 
dish  to  a  heat  commencing  at  212°,  but  which  may  bo  finally  raised  to  400°, 
until  aqueous  vapour  ceases  to  be  given  off.  Reduce  tho  residue  to  a  fine 
powder,  and  preserve  it  in  a  stoj)pered  bottle."  Br. 

In  these  processes  six  eqs.  out  of  seven  of  the  water  of  crystallization  of  the 
salt  are  driven  off.  The  heat  should  not  exceed  400°,  otherwise  the  salt  itself 
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would  suflFer  decomposition.  Dried  sulphate  of  iron  is  used  for  making  pills,  the 
crystallized  sulphate  not  being  adapted  to  that  purpose.  In  prescribingthe  dried 
sulphate  it  is  necessary  to  recollect  that  three  grains  are  equivalent  to  five  of  the 
crystallized  salt.  B. 

FERRI  SULPHAS  GRANULATA.  Br.  Granulated  Sulphate  of 
Iron. 

"  Take  of  Iron  Wire  four  ounces  [avoirdupois];  Sulphuric  Add  four  f-i.id- 
ounces  [Imperial  measure] ;  Distilled  Water  one  pint  and  a  half  [Imp.  meat*.]  ; 
Rectified  Spirit  eight  Jluidounces  [Imp.  meas.].  Pour  the  Water  on  the  )fon 
placed  in  a  porcelain  capsule,  add  the  Sulphuric  Acid,  and,  when  the  disengnge- 
nient  of  gas  has  nearly  ceased,  boil  for  ten  minutes,  and  tnen  filter  the  so]u';ion 
into  ajar  containing  the  spirit,  stirring  the  mixture  so  that  the  salt  shall  s"!pa- 
rate  in  minute  granular  crystals.  Let  these,  deprived  by  decaiitation  of  adhering 
liquid,  be  transferred  on  filtering  paper  to  porous  tiles,  and  dried  by  expo>  ure  , 
to  the  atmosphere.  They  should  be  preserved  in  a  stoppered  bottle."  Br. 

The  directions  given  in  the  first  part  of  this  process  are  precisely  the  same  aa 
those  laid  down  b}''  the  British  Council  for  making  Sulphate  of  Iron  ;  but  the 
hot  solution  of  the  iron  in  the  sulphuric  acid,  instead  of  being  allowed  to  titer 
into  an  empty  vessel,  is  made  to  drop  into  a  portion  of  rectified  spirit,  the  mix- 
ture being  stirred  while  it  cools.  The  acid  directed  is  in  excess  ;  and  the  filtrate 
is  consequently  an  acid  solution  of  sulphate  of  protoxide  of  iron,  mixed  with 
.spirit.  Tlie  stirring  as  the  mixture  cools  finely  granulates  the  salt,  which  sepa- 
rates perfectly  pure  ;  the  spirit  holding  in  solution  any  tersulphate  of  sesquioxide 
of  iron  which  may  have  been  formed,  and  the  excess  of  acid  dissolving  any  free 
sesquioxide.  This  process,  in  its  main  features,  is  the  same  as  that  of  M.  Ber- 
themot,  given  in  the  eighth  edition  of  this  work.  It  was  adopted  from  the  Dub- 
lin Pharmacopoeia. 

Properties,  &g.  Granulated  sulphate  of  iron  is  a  crystalline,  granular,  bluish- 
white  powder.  When  carefully  dried  it  undergoes  no  change  by  keeping.  It  ap- 
pears to  have  been  introduced  into  the  catalogue  of  the  Dublin  Pharmacopoeia 
of  1850,  as  the  best  form  of  the  sulphate  for  conversion  into  the  officinal  dried 
salt ;  and  its  peculiar  state  of  aggregation  would  seem  to  fit  it  for  that  purpose; 
yet  this  intention,  if  it  existed,  seems  to  have  been  overlooked  in  the  revision 
of  the  British  Pharmacopoeia,  in  which  the  granulated  salt  is  not  directed  in 
the  formula  for  the  dried  sulphate.  The  only  reason  for  its  retention  was  pro- 
bably that  it  is  less  liable  to  oxidation  on  exposure  than  the  sulphate  in  its 
ordinary  form. 

Off.  Prep.  Syrupus  Ferri  Phosphatis,  Br.  B. 

FERRUM  RED  ACTUM.  U.  S.,  Br.  Ferri  Pulvis.  V.  S.  1850. 
Reduced  Iron.    Powder  of  Iron. 

"  Take  of  Subcarbonate  of  Iron  thirty  troyounces.  Wash  the  Subcarbonate 
thoroughly  with  water  until  no  traces  of  sulphate  of  soda  are  indicated  by  the 
appropriate  tests,  and  calcine  it  in  a  shallow  vessel  until  free  from  moisture. 
Then  spread  it  upon  a  tray,  made  by  bending  an  oblong  piece  of  sheet-iron  in 
the  form  of  an  incomplete  cylinder,  and  introduce  this  into  a  wrought-iron  reduc- 
tion-tube, of  about  four  inches  in  diameter.  Place  the  reduction-tube  in  a  char- 
coal furnace ;  and,  by  means  of  a  self-regulating  generator  of  hydrogen,  pass 
through  it  a  stream  of  that  gas,  previously  purified  by  bubbling  successively 
through  solution  of  subacetate  of  lead,  diluted  with  three  times  its  volume  of 
water,  and  through  milk  of  lime,  severally  contained  in  four-pint  bottles,  about 
one-third  filled.  Connect  with  the  further  extremity  of  the  reduction-tube,  a 
lead  tube  bent  so  as  to  dip  into  water.  Make  all  the  junctions  air-tight  by  ap- 
propriate lutes ;  and,  when  the  hydrogen  has  passed  long  enough  to  fill  the 
whole  of  the  apparatus  to  the  exclusion  of  atmospheric  air,  light  the  fire,  and 
bring  that  part  of  the  reduction-tube,  occupied  by  the  Subcarbonate,  to  a  dull- 
red  heat,  which  must  be  kept  up  so  long  as  the  bubbles  of  hydrogen,  breaking 
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from  the  water  covering  the  orifice  of  the  lead  tube,  are  accompanied  by  visible 
aqueous  vapour.  When  the  reduction  is  completed,  remove  tije  fire,  and  allow 
the  whole  to  cool  to  the  ordinary  temperature.  k<'ep<rijf  up,  during  the  refrige- 

Ipation,  a  n)oderate  current  of  liydrogen  through  the  appnratua.  Withdraw  iho 
^o<luct  from  the  reduction-tube,  and,  should  any  portion  of  it  be  black  instead 
►f  iron-gray,  separate  such  portion  for  use  in  a  subsequent  operation.  Lastly, 
laving  powdered  the  Reduced  Iron,  keep  it  in  a  well  stopped  bottle.  When 
thirty  troyounces  of  Subcarbonate  of  Iron  are  operated  on,  the  process  occupies 
Irom  five  to  eight  hours."  U.  S. 
"  Take  of  Ilydrated  Pero.xide  of  Iron  one  ounce  [avoirdupois]  ;  Zinc,  granu- 
ftted,  Sulphuric  Acid,  Chloride  of  Calcium,  each,  a  Hutficiency.  Introduce  the 
Hydrated  Pero.xide  of  Iron  into  a  gun-barrel,  confining  it  to  the  middle  part 
of  the  tube  by  plugs  of  asbestoij.  Pass  the  gun-barrel  through  a  furnace,  and 
when  it  has  been  raised  to  a  strong  red  heat,  cause  it  to  be  traversed  by  a 
stream  of  hydrogen  gas,  developed  by  the  action  on  the  Zinc  of  some  of  the. 
Sulphuric  Acid  diluted  with  eight  times  its  volume  of  water.  The  gas  beforo 
entering  the  gun-barrel  must  be  rendered  quite  dry  by  being  made  to  pasa 
first  through  the  remainder  of  the  Sulphuric  Acid,  and  then  through  a  tube 
eighteen  inches  long,  packed  with  small  fragments  of  the  Chloride  of  Calcium. 
The  farther  end  of  the  gun-barrel  is  to  be  connected  by  a  cork  with  a  bent 
tube  dipping  under  water ;  and  when  the  hydrogen  is  observed  to  pass  through 
the  water  at  the  same  rate  that  it  bubbles  through  the  Sulphuric  Acid,  the 
furnace  is  to  be  allowed  to  cool  down  to  the  temperature  of  the  atmosphere, 
the  current  of  hydrogen  being  still  continued.  The  reduced  iron  is  then  to  bo 
withdrawn,  and  enclosed  in  a  dry  stoppered  bottle."  Br. 

This  preparation  was  introduced  into  the  U.  S.  and  Dublin  Pharmacopoeias 
of  1850,  and  is  retained  in  the  present  edition  of  our  own,  and  in  the  British. 
It  consists  of  metallic  iron  in  fine  powder,  obtained  by  reducing  the  sesqui« 
oxide  by  hydrogen  at  a  dull-red  heat.  The  subcarbonate  of  the  U.  S.  Pharma- 
copoeia, which  is  essentially  the  sesquioxide  of  iron,  is  deprived  of  water  by  cal- 
cination, and  then  subjected  to  the  reducing  influence  of  a  stream  of  hydro- 
gen, purified  from  sulphuretted  hydrogen  and  other  acid  by  passing  successively 
through  a  solution  of  subacetate  of  lead  and  milk  of  lime.  The  hydrogen  unites 
with  the  oxygen  of  the  sesquioxide  to  form  water,  and  leaves  the  iron  in  the 
metallic  state.  The  subcarbonate  should  be  perfectly  free  from  sulphate  of  soda, 
which  it  is  apt  to  contain  when  imperfectly  washed.  If  this  salt  be  present  it 
will  be  reduced  by  the  hydrogen  to  the  state  of  sulphuret  of  sodium,  which  will 
contaminate  and  spoil  the  metallic  iron  formed,  and  cause  the  preparation,  when 
taken,  to.give  rise  to  unpleasant  eructations.  The  heat  should  be  carefully  regu- 
lated ;  for  if  it  fall  below  dull  redness,  part  of  the  oxide  will  escape  reduction; 
and,  if  it  exceed  that  point  considerably,  the  particles  of  reduced  iron  will  ag- 
glutinate, and  the  preparation  will  be  heavy  and  not  readily  pulverizable.  The 
British  process  is  not  so  well  fitted  for  practical  purposes  as  that  of  the  U.  S. 
Pharmacopoeia.  The  direction  to  dry  the  hydrogen  is  unnecessary.  On  the  sub- 
ject of  powder  of  iron,  manufacturing  chemists  will  find  it  useful  to  consult  the 
paper  of  MM.  Soubeiranand  Dublanc,  in  which  full  directions  are  given  for  puri- 
fying the  hydrogen,  constructing  the  furnace,  regulating  the  heat,  and  avoiding 
explosions.  (Amer.  Journ.  of  P harm.,  xviii.  303;  from  the  Journ.  de  Pharm., 
viii.  187.)  Prof  Procter,  of  Philadelphia,  has  made  some  improvements  in  the 
process  of  Soubeiran  and  Dublanc,  which  he  has  communicated  in  a  paper,  em- 
bracing many  useful  details.  (Amer.  Journ.  of  P harm.,  xix.  11.) 

Since  the  tenth  edition  of  this  work  was  published,  several  processes  have 
been  proposed  for  obtaining  powder  of  iron.  Mr.  Arthur  Morgan,  of  Dublin, 
recommends  the  use  of  dried  ferrocyanide  of  potassium,  thoroughly  mixed  with 
anhydrous  red  oxide  of  iron,  and  calcined  with  pare  carbonate  of  potassa  at  a 
low  red  heat.  The  product  contains  all  the  iron  in  a  reduced  state,  mixed  with 
soluble  matters, which  are  carefully  washed  away.  (See  .^mer.  Journ.  ofPharm., 
Sept.  1854,  p.  450.)   A  similar  process  to  the  above  has  been  proposed  by  a 
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German  chemist,  named  Zangerle;  the  oxalate  of  protoxide  of  iron  being  sub- 
stituted for  the  red  oxide.  (See  Pharm.  Journ.,  May,  1857,  p.  565.)  Prof. 
Wohler  recommends  the  use  of  the  same  oxalate,  not  in  connection  with  ferro- 
cyanide  of  potassium ;  but  as  a  suitable  compound  of  iron  for  reduction  by 
hydrogen.  Oxalate  of  protoxide  of  iron  is  a  salt  of  a  lemon-yellow  colour,  and' 
may  be  obtained  by  precipitating  a  concentrated  solution  of  sulphate  of  iron 
with  oxalic  acid.  Another  eligible  compound  for  reduction  is  the  crystalline 
powder  of  oxide  of  iron,  prepared  by  fusing,  in  a  clay  crucible,  pure  dried  sul- 
phate of  iron  with  three  times  its  weight  of  chloride  of  sodium,  and  then  wash- 
ing the  melted  mass  when  cold,  until  everything  soluble  is  removed.  (  Wohler.) 
The  process  of  M.  Eugene  Fegueux  consists  in  reducing  the  oxide  of  iron  by 
carbonic  oxide,  formed  by  passing  a  stream  of  carbonic  acid  over  red-hot  char- 
coal in  the  reduction-tube,  before  it  reaches  the  oxide  of  iron.  The  carbonic 
acid,  thus  reduced  to  carbonic  oxide,  is  formed  again  by  the  deoxidizing  of  the 
ferruginous  oxide. 

Under  the  name  of  "  alcoholized  iron,^^  a  powder  of  iron  has  been  introduced 
into  this  country,  said  to  be  prepared,  in  the  eastern  parts  of  Germany,  by  attri- 
tion of  iron  filings  with  honey,  by  some  cheap  method,  as  by  attachment  to  a 
saw-mill  or  steam  machinery.  It  has  the  appearance  of  powdered  plumbago, 
but  under  the  magnifying  glass  is  seen  to  contain  particles  with  the  metallic 
lustre,  and  rounded  as  if  by  friction.  It  is  soluble  in  dilute  sulphuric  acid, 
with  the  escape  of  hydrogen  free  or  nearly  so  from  sulphur;  but  a  small  quan- 
tity of  a  black  powder  remains  undissolved.  (Am.  Journ.  of  Pharm.,  Jan.  1867, 
p.  11.)  The  relation  of  the  epithet  "alcoholized"  to  this  powder  is  not  very 
obvious.  Prof  Procter  authorizes  us  to  state  that  it  is  not  much  inferior  to  re- 
duced iron,  and  is  better  than  some  that  is  sold  by  that  name. 

Properties.  Powder  of  iron,  called  by  the  French,  fer  reduit,  is  a  light, 
tasteless  powder,  soft  to  the  touch,  of  an  iron-gray  colour,  and  without  metallic 
lustre.  If  black  the  preparation  is  to  be  rejected  as  not  being  fully  deoxidized. 
When  thrown  into  a  dilute  acid,  it  causes  a  lively  effervescence  of  hydrogen 
without  odour.  A  small  portion  of  it,  struck  on  an  anvil  with  a  smooth  hammer, 
forms  a  scale,  having  a  brilliant  metallic  lustre.  It  takes  fire  upon  the  appli- 
cation of  a  burning  body.  On  account  of  its  great  liability  to  oxidation,  it 
should  be  kept  in  a  dry  bottle,  well  stopped.  A  black  powder,  having  a  com- 
position corresponding  with  that  of  the  magnetic  oxide  of  iron,  has  been  sold 
in  London  and  Edinburgh  under  the  name  of  Quevenne's  iron.  The  spurious 
powder  may  be  known  by  its  having  a  black  instead  of  an  iron-gray  colour, 
and  by  its  effervescing  but  slightly  with  acids.  In  the  process  for  making  re- 
duced iron,  part  of  the  sesquioxide  almost  always  escapes  full  deoxidation, 
and  comes  out  of  the  tube  of  a  black  colour.  This  part  should  be  rejected,  in- 
stead of  being  sold  as  reduced  iron,  as  appears  to  have  been  done  by  some 
manufacturing  chemists.  If  the  preparation  has  been  very  badly  made,  its  so- 
lution in  dilute  sulphuric  acid  will  produce  an  intensely  red  colour  with  sul- 
phocyanide  of  potassium. 

Medical  Properties.  Powder  of  iron,  reduced  from  the  oxide  by  hydrogen, 
was  first  prepared  for  medicinal  purposes  by  Quevenne  and  Miquelard,  of  Paris. 
The  general  therapeutic  properties  of  the  preparations  of  iron,  and  the  mode 
in  which  they  should  be  given,  have  been  stated  under  another  head.  (Seepage 
403.)  Of  these,  the  preparation  under  consideration  is  among  the  most  import- 
ant. It  is  that  which  introduces  the  largest  proportion  of  iron  into  the  gastric 
juice,  according  to  Quevenne,  and  to  M.  Costes,  of  Bordeaux.  The  chief  objec- 
tion to  it  is  the  difficulty  of  obtaining  it  well  prepared.  Much  of  the  powder  of 
iron  found  in  the  shops  is  not  to  be  depended  on,  in  consequence  of  imperfect 
reduction.  The  principal  diseases  in  which  it  has  been  employed  are  anaemia, 
chlorosis,  amenorrhcea,  chorea,  and  enlargement  of  the  spleen  following  inter- 
mittent fever.  Its  general  mode  of  action  is  to  improve  the  quality  of  impove- 
rished blood.  Observations  to  determine  its  therapeutic  value,  compared  with 
that  of  the  other  ferruginous  preparations,  were  made  by  M.  Costes,  for  nearly 
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^ur  years,  at  the  liogpital  Saint-Andre,  of  Bordeaux,  and  with  results  highly 
|voural)le  to  it.  The  doso  \a  from  three  to  Hix  jfruin.s  Keveral  times  a  day, 
Ivon  in  powder  or  pill.  It  is  sometimes  prepared  with  choeolate  in  the  form 
lozenges,  IJ. 

GLYCERATA. 

Glycerates. 

Syn.  Glyoerina,  Br.    Ohjcerines. 
\  These  are  solutions  of  medicinal  substances  in  glycerin.    Various  names 

tve  been  given  to  the  class,  of  which  the  one  at  the  head  of  this  article, 
whit'li  was  proposed  in  a  previous  edition  of  the  I)ispen.satory,  ajjpears  to  us, 
nil  the  whole,  preferable  to  any  of  those  hitherto  brought  into  notice,  and  espe- 

ially  so  to  that  adopted  by  the  British  riiarmacopceia,  which  is  very  objee- 
liunable.  The  nomenclature  of  these  preparations  is  discussed  in  a  note  below, 
not  only  from  the  want  of  space  in  the  text,  but  because  the  subject,  being  of 
only  temporary  interest,  may  thus  be  dropped  without  inconvenience  when  no 
longer  requiring  attention.* 

Glycerin  has  valuable  properties  as  a  solvent  and  vehicle  of  medicinal  sub- 
stances. Such  are  its  not  unpleasant  taste  and  bland  character;  its  wide  range 
of  solvent  power,  which  adapts  it  sometimes  as  a  menstruum  where  neither 
water  nor  alcohol  could  be  advantageously  used,  and  enables  it  to  retain  in  so- 
lution in.soluble  substances  so  frequently  deposited  from  infusions  and  decoc- 
tion.s;  and  its  preservative  inQuence,  which  often  protects  against  oxidation, 
and,  by  a  destructive  agency  upon  all  of  the  lowest  forms  of  vegetable  and  ani- 
mal life,  prevents  the  various  fermentative  processes  so  destructive  of  organic 
bodies.  Another  important  property,  as  a  vehicle  for  external  remedies,  is  the 
permanence  of  its  liquid  character,  so  that  it  does  not,  like  water  and  alcohol, 
dry  up  when  applied  to  the  skin;  resembling  in  this  respect,  as  well  as  in  its 
demulcent  quality,  the  fixed  oils,  without  their  tendency  to  rancidity.  Hence 
it  has  of  late  come  into  extensive  use  in  the  preparation  of  medicinal  solutions, 
which  have  been  adopted  in  the  present  edition  of  the  British  Pharmacopoeia, 

*  Nomenclature  of  Olycerin  Solutions.  The  French  denominated  them  glycerolca,  with 
the  accent  on  the  lust  syllable,  which  is  not  an  inappropriate  name;  but,  transformed  as 
it  was,  when  adopted  into  the  English,  into  glyceroles,  is  quite  another  term,  and  inad- 
missible, as  this  termination  has  long  been  applied  to  certain  proximate  organic  princi- 
ples, as  benzole,  styrole,  ^c.  The  name  of  glycerinum  or  glycerine  of  the  several  substances 
i-,  wo  think,  still  more  objectionable.  The  preposition  of  before  the  name  of  the  sub- 
>lance  dissolved,  implies  a  relation  of  ownership  or  of  origin  with  the  antecedent  sub- 
stance. 'Y\i\\s,,glycerinu7n  amyli  or  glycerine  of  starch  implies  that  the  glycerin  was  a  part 
of  the  starch,  or  in  some  manner  proceeded  from  it,  or  was  formed  by  it.  This  would 
bo  true  of  such  titles  as  glycerine  of  olive  oil,  glycerine  of  fat,  &c.,  because  glycerin  abso- 
lutely proceeds  from  oils  ;  also  as  glycerine  of  soap  or  of  lead  plaster,  because  it  is  con- 
tained in  those  products  as  first  prepared;  but  it  is  in  no  sense  true  of  the  words  as  used 
in  the  Br.  Pharmacopoeia.  In  support  of  the  British  nomenclature  its  analogy  has  been 
adduced  with  that  of  the  Waters  and  Spirits,  as  Water  and  Spirit  of  Peppermint.  But 
these  titles  are  exceptions  to  regular  usage,  the  solutions  in  water  being  in  general  offi- 
cinally  denominated  Liquores  or  Solutions,  and  those  in  alcohol  or  spirit  Tincturve  or  Tinc- 
tures ;  and  the  officinal  terms  Waters  and  Spirits  were  originally  applied  to  liquids 
distilled  from  medicinal  substances,  to  which  they  might,  therefore,  De  considered  as 
belonging,  as  in  the  above  example  of  Water  and  Spirit  of  Peppermint,  obtained  by  dis- 
tilling water  and  spirit  respectively  from  the  herb ;  and  were  afterwards  retained  when 
these  preparations  came  to  be  made,  as  is  now  the  case  with  most  of  them,  by  simple  so- 
lution of  the  essential  oil  or  other  volatile  substance  in  water  or  alcohol.  The  name  of 
glycerata  or  glycerates,  used  in  this  work,  has  been  objected  to,  so  far  as  we  know,  only 
on  the  ground  of  interference  with  the  salts  of  glyceric  acid,  which  must  be  called  gly- 
cerates ;  but  this  acid  is  little  known,  never  pharmaceutically  used,  and  therefore  not 
likely  to  come  practically  into  conflict  with  the  nomenclature' here  adopted ;  and,  were 
it  otherwise,  it  would  be  easy  to  change  the  name  of  glyceric  into  glycerinic  acid.  Be- 
sides, it  is  only  the  English  names  about  which  there  could  be  any  difficulty,  as  the  Latin 
title  is  glyceratum  in  the  singular,  and  not  glyeeras,  and  in  the  plural  glycerata,  and 
not  glycerates,  which  would  bo  the  title  of  the  salts.  {Note  to  the  thirteenth  edition.) 
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and  under  the  name  of  Glyceres  have  found  admission  into  the  French  Codex 
of  1866. 

GLYCERATUM  ACIDI  CARBOLICI.  Gb/cerate  of  Carbolic  Acid, 
Glycerinum  Acidi  Carbolici.  Br.     Glycerine  of  Carbolic  Acid. 

"Take  of  Carbolic  Acid  one  ounce  [avoirdupois];  Glycerine  four  Jluid- 
ounces  [Imperial  measure].  Kuh  them  together  in  a  mortar  until  the  Acid  is 
dissolved."  Br. 

For  the  uses  of  this  preparation,  see  Acidum  Carbolicum  in  Part  I.  {page 
43).  It  may  be  used  internally  or  locally,  and  for  both  purposes  should  in 
general  be  diluted  with  water  at  the  time  of  application.  Four  and  a  half 
minims  represent  about  a  grain  of  the  acid.  The  dose  is  from  five  to  ten 
minims.  W, 

GLYCERATUM  ACIDI  GALLICI.  Gly cerate  of  Gallic  Acid. 
Glycerinum  Acidi  Gallici.  Br.     Glycerine  of  Gallic  Acid. 

"  Take  of  Gallic  Acid  one  ounce  [avoirdupois]  ;  Glycerine  four  fuidounces 
[Imperial  measure].  Rub  them  together  in  a  mortar,  then  transfer  the  mix- 
ture to  a  porcelain  dish  and  apply  a  gentle  heat  until  complete  solution  is 
effected."  Br. 

Glycerin  is  peculiarly  fitted  for  a  vehicle  of  gallic  acid,  which  it  readily  dis- 
solves, while  the  acid  is  but  sparingly  soluble  in  water.  For  the  uses  of  this 
glycerate,  see  Acidum  Gallicumm  Part  II.  {page  959).  The  solution  contains 
one  grain  of  gallic  acid  in  about  four  and  a  half  minims  of  glycerin,  and  the 
dose  is  from  twenty  to  sixty  minims.  W. 

GLYCERATUM  ACIDI  TANNIC!.  Glycerate  of  Tannic  Acid. 
Glycerinum  Acidi  Tannici.  Br.     Glycerine  of  Tannic  Acid. 

"Take  of  Tannic  Acid  one  ounce  [avoirdupois];  G]ycer\ne  four  fluid- 
ounces  [Imperial  measure].  Rub  them  together  in  a  mortar,  then  transfer  the 
mixture  to  a  porcelain  disband  apply  a  gentle  heat  until  a  complete  solution 
is  effected." 

This  preparation  may  be  used,  both  internally  and  externally,  for  most  of  the 
purposes  to  which  tannic  acid  is  applied.  (See  Acidum  Tannicum,'page  979.) 
Dr.  S.  Ringer  esteems  it  highly  as  a  remedy  in  ozsena  and  other  sanious  or  puru- 
lent discharges  from  the  nostrils  and  ears,  being  omitted  if  the  symptoms  present 
an  acute  form.  He  has  found  it  also  very  serviceable  in  the  early  stages  of 
eczema,  and  in  impetigo  ;  the  scabs  being  removed  before  it  is  applied ;  and 
considers  it  extremely  useful  in  chronic  inflammation  and  superficial  ulceration 
of  the  fauces,  with  a  relaxed,  moist,  and  granular  appearance  of  the  pharyn- 
geal mucous  membrane,  {Am.  Journ.  of  Med.  Set.,  Jan.  1869,  p.  241.)  The  so- 
lution contains  one  grain  of  tannic  acid  in  between  four  and  five  minims;  and 
the  dose  is  from  ten  to  forty  minims.  W. 

GLYCERATUM  AMYLL  Glycerate  of  Starch.  Glycerinum  Amyli. 
Br.     Glycerine  of  Starch. 

"  Take  of  Starch  one  ounce  [avoirdupois] ;  Glycerine  eight  fuidounces 
[Imperial  measure].  Rub  them  together  until  they  are  intimately  mixed, 
then  transfer  the  mixture  to  a  porcelain  dish,  and  apply  a  heat  gradually  raised 
to  240°,  stirring  it  constantly  until  the  starch  particles  are  completely  broken 
and  a  translucent  jelly  is  formed."  Br. 

Of  this  preparation  it  is  only  necessary  to  say  that,  with  the  exception  of 
an  inconsiderable  diiference  in  the  proportions,  it  is  the  same  with  that  brought 
into  notice  ten  years  since  by  Mr.  Schacht,  and  described  under  Glycerin  in 
Part  I.  of  the  Dispensatory  {page  433),  to  which  the  reader  is  referred.     W. 

GLYCERATUM  BORACIS.  Glycerate  of  Borax.  Glycerinum 
BoRACis.  Br.    Glycerine  of  Borax. 

"  Take  of  Borax,  in  powder,  one  ounce  [avoirdupois]  ;  Glycerine  four  fluid- 
ounces.    Rub  them  together  in  a  mortar  until  the  Borax  is  dissolved."  Br. 
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Th«  tlomulccnt  properties  and  sweet  taste  of  this  preparation  rt* nder  it  a 
ust^ful  and  cuitvenieiit  method  of  applying  borax  to  the  infantile  thruHh,  and 
otlit'i'  forms  of  sore-mouth  in  eliiidren.*  W. 
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HYDRARGYRUM. 

Preparations  of  Mercury, 

Of  tlio  mercurial  preparations  formerly  ofReiual,  the  following  have  been 
discarded  in  the  recent  editions  of  the  U.  S.  and  British  Pharmacopceias;  Pure 
Mfn-unj,  Dub.,  Solution  of  Bichloride  of  Mercury,  Lond.,  Black  Oxide  of 
Mercuri/,  U.  S.,  Black  Sulphuret  of  Mercury,  U.S.,  and  Mercury  with  Mag' 
nesia,  Dub.  The  Solution  of  Nitrate  of  Mercury  has  been  transferred  to  the 
LiQUORKS  or  Solutions. 

HYDRARGYRI  CHLORmUM  CORROSIVUM.  C7.^.  Hydrar- 
QYiii  Perchloridum.  Br.  Hydrargyrum  Corrosivum  Sublimatum. 
Br.  1804.  IIydrargyri  Bichloridum.  Lo7id.  Corrosive  Chloride  of 
Mercury.  Perchloride  of  Mercury.  Bichloride  of  Mercury.  Corrosive  Suo- 
limate. 

"  Take  of  Mercury  twenty-four  troyounces ;  Sulphuric  Acid  thirty-six  troy- 
ounces  ;  Chloride  of  Sodium  eighteen  troyounces.  Boil,  by  means  of  a  sand- 
bath,  the  Mercury  with  the  Sulphuric  Acid  until  a  dry  white  mass  is  left.  Rub 
this,  when  cold,  with  the  Chloride  of  Sodium  in  an  earthenware  mortar;  then 
sublime  with  a  gradually  increasing  heat."  U.  S. 

"Take  of  Sulphate  of  Mercury  twenty  ounces  [avoirdupois];  Chloride  of 
Sodium,  dried,  sixteen  ounces  [avoird.]  ;  Black  Oxide  of  Manganese,  in  fine 
powder,  one  ounce  [avoird.].  lleduce  the  Sulphate  of  Mercury  and  the  Chlo- 
ride of  Sodium  each  to  fine  powder,  and,  having  mixed  them  and  the  Oxide  of 
Manganese  thoroughly  by  trituration  in  a  mortar,  put  the  mixture  in  an  ap- 
paratus adapted  for  sublimation,  and  apply  sufficient  heat  to  cause  vapours  of 
perchloride  of  mercury  to  rise  into  the  less  heated  part  of  the  apparatus  which 
has  been  arranged  for  their  condensation  "  Br. 

In  order  to  understand  the  above  processes,  which  are  the  same  in  principle, 
it  is  necessary  to  premise  that  corrosive  sublimate  is  a  bichloride  of  mercury, 
consisting  of  two  eqs.  of  chlorine  and  one  of  mercury.  By  boiling  sulphuric  acid 
in  excess  with  mercury  to  dryness,  a  white  salt  is  formed,  which  is  a  bisulphate 
of  the  deutoxide  of  mercury.  (See  Hydrargyri  Sulphas.)  When  this  is  mixed 
with  chloride  of  sodium  (common  salt),  and  the  mixture  exposed  to  a  subliming 
heat,  a  mutual  decomposition  takes  place.  The  chlorine  of  the  common  salt 
combines  with  the  mercury,  and  sublimes  as  bichloride  of  mercury;  while  the 
Bodium,  oxygen  of  the  deutoxide  of  mercury,  and  sulphuric  acid  unite  to  form 

*  Olyeeratum  Picis  Liquidx.  Glyceraie  of  Tar.  Glycerin  is  probably  the  best  vehicle 
for  the  exhibition  of  tar  in  the  liquid  state,  dissolving  as  it  does  much  of  its  active  mat- 
ter, and  by  its  demulcent  properties  covering  in  n  considerable  degree  the  acrimony  of 
the  tar.  The  following  formula  is  given,  by  Mr.  J.  B.  Moore,  in  the  American  Journal 
of  Pharmacy  for  March,  1869  (p.  115).  The  proper  nlace  for  noticing  it  would  have 
been  undpr  Tar,  in  Part  I.,  but  that  part  of  the  work  nad  passed  through  the  press  be- 
fore this  number  of  the  journal  appeared.  Take  of  Tar  (strained)  a  troyounce ;  Car- 
bonate of  Magnesia,  powdered  on  a  sieve,  three  h'oyounces  ;  Alcohol  two  ftuidounces ;  Q\y- 
cerin  four  Jlnidounces ;  Water  a  sufficiency.  Mix  the  Alcohol  and  Glycerin  with  ten 
fluidounces  of  water.  Rub  the  Tar  in  a  mortar,  first  with  the  Carbonate  of  Magnesia 
gradually  added,  and  then,  for  15  or  20  minutes,  a  small  portion  being  added  at  a  time, 
with  six  fluidounces  of  the  liquid  mixture,  and  strain  with  strong  expression.  This  pro- 
cess of  trituration  is  repeated  twice  with  the  residue  and  additional  portions  of  the  mixed 
liquids ;  after  which  the  residuary  matter  is  subjected  to  percolation  with  the  expressed 
liquid.^,  previously  mixed;  the  percolation  being  completed  with  water.  The  amount  of 
the  percolate  is  a  pint.  At  first  the  glycerate  is  reduish  brown  and  clear;  but  after  a 
time  deposits  inert  pitchy  matter,  which  may  be  readily  separated  by  filtration  without 
impairing  the  virtues  of  the  preparation.  Each  fluidounee  represents  about  thirtv  grains 
of  tiir.  The  dose  is  from  about  f^ij  to  fjiv.  Mr.  Moore  thinks  that  the  place  of  tlie  alco- 
hol might  with  little  disadvantage  be  supplied  byglycerin.  {Note  to  the  thirteenth  edition.) 
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sulphate  of  soda,  which  remains  behind.  The  quantities  for  mutual  decompo- 
sition are  two  eqs.  of  chloride  of  sodium,  consisting  of  two  eqs.  of  chlorine  and 
two  of  sodium  ;  and  one  eq.  of  bisulphate  of  deutoxide  of  mercury,  consisting  of 
one  eq.  of  mercury,  two  of  oxygen,  and  two  of  sulphuric  acid.  The  two  eqs.  of 
chlorine  combine  with  the  one  eq.  of  mercury  to  form  one  eq.  of  corrosive  sub- 
limate ;  and  the  two  eqs.,  severally,  of  sodium,  oxygen,  and  sulphuric  acid  form, 
by  their  union,  two  eqs.  of  dry  sulphate  of  soda.  The  British  formula  differs 
from  ours  in  ordering  the  bisulphate  of  the  deutoxide  of  mercury  ready  formed, 
under  the  name  of  sulphate  of  mercury,  instead  of  preparing  it  as  the  first  step 
of  the  process,  and  in  the  use  of  a  small  proportion  of  black  oxide  of  manga- 
nese, intended  to  deutoxidize  any  portion  of  protoxide  of  mercury  that  may  be 
contained  in  the  sulphate,  and  thereby  prevent  the  formation  of  protochloride 
of  mercury  or  calomel,  {^o.e  Hydrargyri  Sulphas.) 

The  names  given  in  the  two  Pharmacopoeias  to  this  important  chloride  do 
not  exactly  correspond.  It  is  called  the  corrosive  chloride  of  mercury  in  the 
II.  S.  Pharmacopoeia  and  perchloride  in  the  British.  We  prefer  the  former  as 
indicating  beyond  any  possibility  of  mistake,  as  well  the  article  intended  as 
its  corrosive  property.  Perchloride  and  subchloride  are  hardly  sufiBciently 
distinctive,  when  a  mistake  may  be  so  serious  as  that  of  confounding  corro- 
sive sublimate  and  calomel.  In  the  first  British  Pharmacopoeia  corrosive 
sublimate  was  recognized  as  the  officinal  title,  which  was  a  sufficient  guarantee 
of  security ;  but,  unfortunately,  it  was  deemed  proper,  immediately  after  the 
officinal  title,  and  in  close  connection  with  it,  to  define  the  salt  as  chloride 
of  mercury,  in  conformity  with  the  now  view,  adopted  in  that  work,  of  the 
equivalent  of  mercury.  Now  this  view  is  by  no  means  universally  accepted,  and 
with  many,  calomel  is  still  the  chloride  of  mercury ;  so  that  there  is  some  chance 
that,  should  calomel  be  prescribed  by  this  title,  corrosive  sublimate  maybe  dis- 
pensed for  it,  with  dangerous  if  not  fatal  effects  to  the  patient.  Indeed,  death 
has,  at  least  in  one  recorded  instance,  occurred  in  consequence  of  this  confusion 
of  nomenclature  ;  and  our  officinal  guides  should  take  especial  care  to  guard 
against  such  mistakes,  instead  of  contributing  to  them. 

Preparation  on  the  Large  Scale,  &c.  The  first  step  is  to  form  the  bisulphate 
of  the  deutoxide  of  mercury,  which  is  effected  by  heating  the  sulphuric  acid  and 
metal  together  in  an  iron  pot,  so  arranged  as  to  carry  off  the  unwholesome  fumes 
of  sulphurous  acid,  which  are  copiously  generated.  The  dry  salt  obtained  is 
then  mixed  with  the  common  salt,  and  the  mixture  sublimed  in  an  iron  pot  lined 
with  clay,  and  covered  by  an  inverted  earthen  pan.  The  late  Dr.  A.  T.  Thomson, 
of  London,  took  out  a  patent  for  forming  corrosive  sublimate,  on  the  large  scale, 
by  the  direct  combination,  by  combustion,  of  gaseous  chlorine  with  heated  mer- 
cury. The  product  is  stated  to  be  perfectly  pure,  and  to  be  afforded  at  a  lower 
price  than  the  sublimate  made  in  the  usual  way.  In  order  that  the  combination 
may  take  place,  the  mercury  need  not  be  heated  to  its  boiling  point,  but  only  to 
a  temperature  between  300°  and  400°.  According  to  Dr.  Maclagan,  corrosive 
sublimate,  made  by  this  process,  is  liable  to  the  objection  that  a  proportion  of 
calomel  is  always  formed,  occasionally  amounting  to  10  per  cent. 

It  may  sometimes  be  useful  to  know  how  to  make  a  small  quantity  of  corro- 
sive sublimate  on  an  emergency.  This  may  be  done  by  dissolving  deutoxide  of 
mercury  (red  precipitate)  in  muriatic  acid,  evaporating  the  solution  to  dryness, 
dissolving  the  dry  mass  in  water,  and  crystallizing.  Here  a  double  decomposi- 
tion takes  place,  resulting  in  the  formation  of  water  and  the  bichloride. 

Projyerties.  Corrosive  chloride  of  mercury,  as  obtained  by  sublimation,  is  in 
the  form  of  colourless  crystals,  or  of  white,  semi-transparent,  crystalline  masses, 
of  the  sp.  gr.  5 '2,  permanent  in  the  air,  and  of  an  exceedingly  acrid,  styptic,  me- 
tallic, durable  taste.  Its  temperature  of  sublimation  is,  according  to  Guy,  200° 
P.  (Pharm.  Journ.,  Feb.  1868,  p.  375.)  It  dissolves  in  16  parts  of  cold  water, 
and  in  3  of  boiling  water.  A  boiling  saturated  solution,  upon  cooling,  lets  it 
fall  in  a  confused  mass  of  crystals.  It  is  soluble  also  in  23  parts  of  cold  alco- 
hol, in  about  its  own  weight  of  boiling  alcohol,  and  in  3  parts  of  ether.    The 
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latter  solvent  la  capable  of  roinovinjf  corrosive  Bublimate,  to  a  considerable  ex- 
tent, from  its  iKnieous  solution,  when  n^Htatcd  with  it.  According  to  M.  Miuihe, 
ether  will  iiotdiHsolvc  it  when  accompnnicd  bva  considerable  (|unntity  (»f  d«Mit- 
oxide  of  mercury,  Hn<l  a  chloride  of  an  nlkiilHiiilile  metal.  Sulphuric,  nitric,  and 
muriatic  acids  dissolve  it  without  alteralion.  When  heated  it  melts,  and  readily 
8ul)linies  in  dense,  white,  acrid  vaponrs,  which  condense,  on  cool  surfaces,  in 
white  shining  needles.  Its  a(jueous  solution  renders  green  the  syrup  of  violets, 
and  is  precipitated  brick-red,  l)ecoming  yellow,  by  the  fixed  alkalies  and  alka- 
line earths,  and  white  by  ammonia.  (See  Hydrarijyrnm  Ammoniatum.)  The 
former  precipitate  is  the  hydrated  deutoxide  of  mercury,  which  has  the  property 
of  emitting  oxygen,  and  of  being  reduced  to  metallic  globules  when  exposed  to 
heat.  This  oxide  is  formed  in  the  process  for  preparing  aqua  phagedoenica, 
called  also  lotio  ilava  ov  yellow  waah,  which  is  obtained  by  mixing  half  a 
drachm  of  corrosive  sublimate  with  a  pint  of  lime-water.  Corrosive  sublimate 
forms  with  muriate  of  ammonia  and  chloride  of  sodium,  compounds  which  are 
more  solul)le  than  the  uncombined  mercurial  salt.  It  is  on  this  account  that 
aqueous  solutions  of  sal  ammoniac,  or  of  common  salt,  dissolve  much  more 
corrosive  sublimate  than  simple  water.  The  combination  of  corrosive  sublimate 
with  muriate  of  ammonia  was  formerly  called  sal  alembroth  or  salt  of  wisdom. 
According  to  F.  Ilinterberger,  corrosive  sublimate  is  capable  of  combining 
with  quinia  and  cinchonia.  (Ghem.  Gaz.,  ix.  211.) 

Corrosive  sublimate  has  the  property  of  retarding  putrefaction.  Animal  mat- 
ters, immersed  in  its  solution,  shrink,  acquire  firmness,  assume  a  white  colour, 
and  become  imputrescible.  On  account  of  this  property  it  is  usefully  employed 
for  preserving  anatomical  preparations. 

Test  of  Purity  and  Jncompalibles.  Pure  corrosive  chloride  of  mercury  sul)- 
limes,  when  heated,  without  residue,  and  its  powder  is  entirely  and  readily  solu- 
ble in  ether.  Consequently,  if  a  portion  of  any  sample  should  not  wholly  dissolve 
in  ether,  or  if  it  should  not  evaporate  entirely,  the  presence  of  some  impurity  is 
proved.  If  calomel  be  present,  it  will  not  be  wholly  soluble  in  water.  Corrosive 
sublimate  is  incompatible  with  many  of  the  metals,  the  alkalies  and  their  car- 
bonates, soap,  lime-water,  tartar  emetic,  nitrate  of  silver,  the  acetates  of  lead, 
the  sulphurets  of  potassium  and  sodium,  the  soluble  iodides,  and  all  the  hydro- 
sulphates.  It  is  decomposed  by  many  vegetable  and  some  animal  substances. 
According  to  Dr.  A.  T.  Thomson,  it  produces  precipitates  in  infusions  or  decoc- 
tions of  chamomile,  horse-radish,  columbo,  catechu,  cinchona,  rhubarb,  senna, 
simaruba,  and  oak-bark.  MM.  Miaihe  and  Lepage  have  shown  that  corrosive 
sublimate  is  slowly  converted  into  calomel  by  syrup  of  sarsaparilla  and  syrup 
of  honey,  but  is  not  changed  by  contact  with  pure  syrup.  B. 

Medical  Properties  and  Uses.  Corrosive  sublimate  is  a  very  powerful  pre- 
paration, operating  quickly,  and,  if  not  properly  regulated,  producing  violent 
effects.  It  is  less  apt  to  salivate  than  most  other  mercurials.  In  minute  doses, 
suitably  repeated,  it  may  exert  its  peculiar  influence  without  any  obvious  altera- 
tion of  the  vital  functions,  except,  perhaps,  a  slight  increase  in  the  frequency  of 
the  pulse,  and  in  the  secretions  from  the  skin  and  kidneys.  Sometimes,  however, 
it  purges;  but  this  effect  maybe  obviated  by  combining  it  with  a  little  opium. 
In  larger  doses  it  occasions  nausea,  vomiting,  griping  pain  in  the  bowels,  diar- 
rhoea, and  other  symptoms  of  gastric  and  intestinal  irritation ;  and  in  still  larger 
quantities  produces  all  the  effects  of  a  violent  corrosive  poison.  It  has  long 
been  used  as  a  remedy  in  syphilis,  in  all  stages  of  which  it  has  been  highly 
recommended.  It  is  said  to  remove  the  symptoms  more  speedily  than  other 
mercurials ;  whilst  its  action  is  less  unpleasant,  as  the  mouth  is  less  liable  to  be 
made  sore.  For  the  latter  reason  it  has  been  much  employed  by  empirics,  and 
is  an  ingredient  in  most  of  those  nostrums  which  have  at  various  periods  gained 
a  temporary  popularity  as  anti-venereals.  But,  while  it  is  extolled  by  some 
authors,  others,  among  whom  is  Mr.  Pearson,  of  London,  deny  its  extraordinary 
merits,  and  maintain  that,  though  occasionally  useful  in  arresting  the  progress 
of  the  complaint,  particularly  in  the  secondary  stage,  it  does  not  produce  per- 
7C 
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manent  cures,  and,  in  the  primary  stage,  often  fails  altogether.  On  the  whole  it 
appears  to  be  best  adapted  to  secondary  syphilis,  in  which  it  occasionally  does 
ranch  good.  It  is  also  used  advantageously  in  some  chronic  cutaneous  affec- 
tions, and  in  obstinate  chronic  rheumatism.  It  is  usually  associated  with  altera- 
tive or  diaphoretic  medicines,  such  as  the  antimonials,  and  the  compound  decoc- 
tion or  syrup  of  sarsaparilla;  and,  in  order  to  obviate  the  irritation  it  is  apt  to 
produce,  it  may  often  be  advantageously  united  with  opium,  or  extract  of  hem- 
lock. There  is  no  doubt  that  many  of  the  substances,  in  connection  with  which 
it  is  employed,  alter  its  chemical  condition  ;  but  it  does  not  follow  that,  even  in 
its  altered  state,  it  may  not  be  very  useful  as  a  remedy. 

Externally  employed,  corrosive  sublimate  is  stimulant  and  escharotic.  A 
solution  in  water,  containing  from  an  eighth  to  half  a  grain  in  the  tluidounce,  is 
employed  as  an  injection  in  gleet,  as  a  gargle  in  venereal  sorethroat,  and  as  a 
collyrium  in  chronic  venereal  ophthalmia.  A  stronger  solution,  containing  one 
or  two  grains  in  the  fluidounce,  is  an  efficacious  wash  in  lepra,  and  other  scaly 
eruptions.  Dissolved  in  water,  in  the  proportion  of  five  to  ten  grains  to  the 
fluidounce,  it  may  be  used  with  much  benefit  in  venereal  ulcers  of  the  throat,  to 
which  it  should  be  applied  by  means  of  a  camel's-hair  pencil.  With  lime-water 
it  forms  the  aqua  phagedasnica  of  the  older  writers,  employed  as  a  wash  for  ill- 
conditioned  ulcers.  The  powdered  chloride  has  been  used  as  an  escharotic;  but 
is,  in  general,  inferior  to  nitrate  of  silver  or  caustic  potassa.  In  onychia  ma- 
ligna, however,  it  is  employed  with  great  advantage,  mixed  with  an  equal 
weight  of  sulphate  of  zinc,  and  sprinkled  thickly  upon  the  surface  of  the  ulcer, 
which  is  then  to  be  covered  with  a  pledget  of  lint  saturated  with  tincture  of 
myrrh.  The  whole  diseased  surface  is  thus  removed,  and  the  ulcer  heals.  This 
practice  originated,  we  believe,  with  the  late  Dr.  Perkins,  of  Philadelphia,  and 
was  highly  recommended  by  Dr.  Physick.  We  have  often  employed  it  with  com- 
plete success.  A  solution  of  corrosive  sublimate  in  collodion,  in  the  proportion 
of  four  parts  of  the  former  to  thirty  of  the  latter,  has  of  late  been  used  as  a 
caustic,  for  the  destruction  of  naevi  materni,  and  for  other  purposes.  It  has  the 
advantages  that  it  may  be  applied  to  parts  of  inconvenient  access  for  ordinary 
caustics,  and  forms  a  well-defined  boundary,  without  risk  of  spreading.  It  is 
applied  by  means  of  a  camel's-hair  pencil. 

The  dose  of  corrosive  sublimate  is  from  the  twelfth  to  the  quarter  of  a  grain, 
repeated  three  or  four  times  a  day,  and  given  in  pill,  or  dissolved  in  water  or 
spirit.  The  pill,  which  is  the  preferable  form,  is  usually  prepared  with  crumb 
of  bi'ead  ;  and  care  should  be  taken  that  the  medicine  be  equally  diffused  through 
the  pilular  mass,  before  it  is  divided.  Mucilaginous  drinks  are  usually  given 
to  obviate  the  irritating  effects  of  the  medicine. 

Toxicological  Properties.  Swallowed  in  poisonous  doses,  it  produces  burn- 
ing heat  in  the  throat,  excruciating  pain  in  the  stomach  and  bowels,  excessive 
thirst,  anxiety,  nausea  and  frequent  retching  with  vomiting  of  bloody  mucus, 
diarrhoea  and  sometimes  bloody  stools,  small  and  frequent  pulse,  cold  sweats, 
generaldebility,  difficult  respiration,  cramps  in  the  extremities,  faintings,  insensi- 
bility, convulsions,  and  death.  The  mucous  membrane  of  the  stomach  exhibits, 
on  dissection,  signs  of  the  operation  of  a  violent  corrosive  poison.  These  symp- 
toms are  sometimes  followed  or  conjoined  with  others  indicating  an  excessive 
mercurial  action  upon  the  system,  such  as  inflammation  of  the  mouth  and  sali- 
vary glands,  profuse  salivation,  fetid  breath,  &c.  A  case  is  on  record  of  death, 
in  an  infant,  from  the  constitutional  effects  of  corrosive  sublimate  sprinkled  upon 
an  excoriated  sui'face  ;  and,  in  two  instances  of  children,  the  one  seven,  and  the 
other  nine  yeai'S  old,  death,  with  all  the  symptoms  of  internal  poisoning,  fol- 
lowed the  application  to  the  scalp  of  an  ointment,  said  to  consist  of  one  part 
of  the  corrosive  chloride  to  four  parts  of  tallow.  {Duh.  Quarterly,  Aug.  1854, 
p.  70.)  In  the  inferior  animals,  in  whatever  mode  introduced  into  the  system, 
it  is  said  to  occasion  irritation  of  the  stomach  and  rectum,  inflammation  of  the 
lungs,  oppression  of  the  brain,  and  depression  if  not  inflammation  of  the  heart. 
(Christison.)  In  the  treatment  of  poisoning  by  corrosive  sublimate,  Orfila  re- 


,I?ART  rr.  Hydrargyrum,  1208 


L 

^pj^romcncls  the  free  uro  of  the  white  of  cg^H  tx^at  up  with  water.  The  alburaen 
foniiH  nn  irisoliiWi*!  ant)  comparatively  iiiiioceiit  compound  with  the  corrouive 
sultlimutc;  and  the  li(|uid  l)y  itn  hulk  dilutes  the  poison,  and  distends  the  Kto- 
niach  so  as  to  produce  vomiting.  It  is,  however,  asserted  l»y  M.  Lassai/^ne  that 
ihiseoiiipound  of  alltumcn  and  (;orrosive  sublimate,  when  nreently  precipitated, 
^B|  8olul>le  ill  acid  and  alkaline  li(piids,  and  in  solutions  of  the  chlorides  of  potas- 
^^■ani,  sodium,  anti  calcium.  (See  Journ.  de  Phnnn.,  xxiii.  510.)  It  is  also  soluble 
^^^  an  excess  of  ali)umen,  whether  introduced  into  the  stomach,  or  |)reviously  ex- 
^^kting  there.  It  is,  therefore,  important,  at  the  same  time  that  the  antidote  \a 
^^■ied,toevacuatethestoma(;h  before  the  newlyforraed  compoun<lcan  bedissolved. 
^^Pf  e^ffseannot  be  procured,  wheat  flour  maybe  substituted;  gluten  having-,  ac- 
caniiiig  to  M.  Taddei,  the  same  effect  as  albumen.  Milk  has  also  been  recom- 
mended, in  conse<pience  of  the  insoluble  compound  which  casein  forms  with  the 
poison.  Besi<les  the  antidotes  mentioned,  Peruvian  bark,  meconic  acid,  proto- 
suiphuret  of  iron,  and  iron  filings  have  been  proposed,  all  of  which  have  the 
property  of  decomposing  corrosive  sublimate.  The  protosulphuret  of  iron  was 
found  (piite  successful  l)y  M.  Miaihe  in  experiments  upon  dogs,  if  given  immedi- 
ately after  the  {>oison  was  swallowed,  but  failed  when  delayed  for  ten  minutes. 
Dr.  T.  II.  Buckler,  of  Baltimore,  made  some  experiments  on  lower  animals  upon 
the  antidotal  properties  of  a  mixture  of  gold  du.st  and  iron  filings,  which,  prov- 
ingsuccessful,  were  published  in  the  Medical  and  Surgical  Joiirnalm  1843;  and 
a  case  of  poisoning  by  corrosive  sublimate  has  recently  been  recorded  by  Dr.  Ch. 
Johnston,  of  the  same  city,  in  which  the  antidote  was  employed  with  the  appa- 
rent effect  of  saving  life,  after  albumen  had  been  used  without  effect.  Dr.  John- 
ston, however,  employed  the  reduced  iron  of  the  Pharmacopoeia,  and  gold  leaf, 
arranging  them  in  alternate  layers,  so  as  to  make  boluses  of  convenient  size. 
{Am.  Journ.  of  Med  Sci.,  April,  1863,  p.  340.)  The  method  of  operating  of 
this  antidote  will  be  understood  when  the  action  of  gold  and  iron  as  a  test  for 
corrosive  sublimate  is  explained  in  the  succeeding  paragraph.  It  is  of  the  ut- 
most importance  that  whatever  antidote  is  used  should  be  given  without  delay, 
and  in  this  respect  the  one  nearest  at  hand  may  be  considered  the  best.  Should 
neither  of  the  substances  mentioned  be  attainable,  mucilaginous  drinks  should 
be  largely  administered  ;  and,  in  any  event,  the  patient  should  be  made  to  drink 
copiously,  so  long  as  vomiting  continues,  or  till  the  symptoms  are  relieved. 
Should  he  be  unable  to  vomit,  the  stomach  should  be  washed  out  by  means  of 
the  stomach-pump.  The  consecutive  inflammation  should  be  treated  with  gen- 
eral or  local  bleeding,  fomentations,  and  cooling  mucilaginous  drinks;  and  the 
attendant  nervous  symptoms  should  be  alleviated  by  opiates.  W. 

Tests  for  Corrosive  Sublimate.  On  account  of  the  extreme  virulence  of  this 
chloride  as  a  poison,  the  reagents  by  which  it  may  be  detected  form  a  subject  of 
study  of  the  utmost  importance,  as  connected  with  medico-legal  investigations. 
The  best  tests  for  determining  its  mercurial  nature,  mentioned  in  the  order  of 
their  delicac}',  are  ferrocyanide  of  potassium,  lime-water,  carbonate  of  potassa, 
iodide  of  potassium,  ammonia,  sulphuretted  hydrogen,  and  protochloride  of  tin. 
Ferrocyanide  of  potaasium  gives  rise  to  a  white  precipitate  (ferrocyanide  of 
mercury),  becoming  slowly  yellowish,  and  at  length  pale-blue.  Lime-water 
throws  down  a  yellow  precipitate  of  hydrated  deutoxide.  Carbonate  of  potassa 
causes  a.  brick-red  precipitate  of  carbonate  of  mercury.  Iodide  of  potassium 
produces  a  very  characteristic  pale-scarlet  precipitate  of  biniodide  of  mercury.  . 
This  precipitate  frequently  appears  at  first  yellow,  especially  if  the  corrosive  sub- 
limate be  present  in  minute  proportion.  ./4mmo/iia  gives  rise  to  a  white,  floccu- 
lent  precipitate,  the  officinal  ammoniated  mercury,  or  white  precipitate.  Sul- 
phuretted  hydrogen  occasions  a  black  precipitate  of  bisulphuret  of  mercury; 
and  the  same  precipitate  is  throwndown  by  hydrosulphuretof  ammonia  Finally, 
protochloride  of  tin  causes  a  grayish-black  precipitate  (mercury  in  a  finely  di- 
vided state),  and,  as  a  test,  is  not  liable  to  any  fallacy.  Taking  the  results  of 
Devergie,  the  relative  delicacy  of  these  tests  may  be  expressed  numerically  as 
follows: — Ferrocyanide  of  potassium  Ij^;  lime-water  4;  carbonate  of  potassa  7; 
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iodide  of  potassium  8  ;  ammonia  36  ;  sulphuretted  hydrogen  or  liydrosulphuret 
of  ammonia  60  ;  andprotochloride  of  tin  80.  To  the  above  the  following-  tests 
may  be  added,  easily  applied  even  by  one  unacquainted  with  chemistry.  A  bright 
plate  of  copper,  immersed  in  a  solution  containing  corrosive  sublimate,  is  in- 
stantly tarnished,  and,  after  the  lapse  of  half  an  hour,  becomes  covered  with  a 
grayish-white  powder.  A  polished  piece  of  gold,  moistened  with  the  clear  mer- 
curial solution,  and  touched  through  the  liquid  with  a  piece  of  iron,  contracts  a 
white  stain.  This  test,  which  was  proposed  by  Mr.  Sylvester  and  simplified  by 
Dr.  Paris,  is  conveniently  applied  by  moistening,  with  the  suspected  solution,  a 
gold  coin  or  ring,  and  touching  it  through  the  moistened  spot  with  the  point  of 
a  penknife.  The  object  of  the  iron  is  to  form  with  the  gold  a  simple  galvanic 
circle,  which  enables  the  latter  metal  to  precipitate  the  mercury  on  its  surface. 
Nearly  all  the  above  tests  merely  prove  the  presence  of  mercury.  To  determine 
whether  the  metal  is  united  with  chlorine,  the  mercurial  liquid  may  be  precipi- 
tated by  lime-water,  and  the  filtered  solution,  acidulated  with  nitric  acid,  then 
tested  with  nitrate  of  silver.  If  the  mercury  is  in  the  state  of  chloride,  the  fil- 
tered solution  %vill  be  one  of  chloride  of  calcium,  which,  with  nitrate  of  silver, 
will  yield  a  heavy  white  precipitate  (chloride  of  silver),  insoluble  in  nitric  acid, 
l>ut  soluble  in  ammonia.  The  nitrate  of  silver  may  be  added  directly  to  the 
mercurial  liquid;  and,  if  it  contain  corrosive  sublimate,  chloride  of  silver  will 
fall,  but  probably  mixed  with  calomel. 

By  the  combined  indications  of  the  foregoing  tests,  corrosive  sublimate  may 
be  infallibly  detected,  unless  it  exists  in  very  minute  quantity,  associated  with 
organic  substances,  by  which  its  presence  is  often  greatly  obscured.  When  it 
exists  in  organic  mixtures,  made  by  boiling  the  contents  or  substance  of  the 
stomach  in  distilled  water,  Dr.  Christison  recommends  that  a  preliminary  trial 
1)6  made  with  the  protochloride  of  tin,  on  a  small  portion  filtered  for  the  purpose. 
If  this  causes  a  grayish-black  colour,  he  shakes  the  mixture,  as  recommended  by 
Orfila,  with  a  fourth  of  its  bulk  of  cold  ether,  which  dissolves  the  corrosive  sub- 
limate, aud  rises  to  the  surface.  The  ethereal  solution  is  then  evaporated  to 
dryness,  and  the  dry  salt  obtained  is  dissolved  in  hot  water,  whereby  a  pure  so- 
lution is  procured,  in  which  the  poison  may  be  readily  detected  by  the  ordinary 
tests.  In  using  ether,  however,  it  must  be  borne  in  mind  that,  as  ascertained  by 
M.  Mialhe,  the  presence  of  a  considerable  quantity  of  deutoxide  of  mercury,  and 
of  a  chloride  of  an  alkalifiable  metal,  prevents  the  solvent  power  of  ether.  If 
the  trial  test  should  produce  alight-gray  colour,  the  corrosive  sublimate  is  indi- 
cated in  still  less  quantity,  and  Dr.  Christison  recommends  to  proceed  in  the  fol- 
lowing manner.  Treat  the  unfiltered  mixture  with  protochloride  of  tin,  as  long 
as  any  precipitate  is  formed,  which  will  have  a  slate-gray  colour.  Collect,  wash, 
and  drain  it  on  a  filter,  and,  having  removed  it  without  being  dried,  boil  it,  in  a 
glass  flask,  with  a  moderately  strong  solution  of  caustic  potassa,  until  all  the 
lumps  disappear.  The  alkali  will  dissolve  all  animal  and  vegetable  matter; 
and,  on  allowing  the  solution  to  remain  at  i-est,  a  heavy  grayish-black  powder 
will  subside,  which  consists  chiefly  of  metallic  mercury,  and  in  which  small 
globules  of  the  metal  may  sometimes  be  seen  with  the  naked  eye,  or  by  the  aid 
of  a  magnifier.  Probably  advantage  might  be  derived  from  the  process  of  dia- 
lysis, in  separating  corrosive  sublimate,  among  other  crystallizable  substances, 
from  the  colloidal  matters  contained  in  organic  mixtures.  (See  Dialysis,  p.  933.) 

Off".  Prep.  Hydrargyri  lodidum  Rubrum ;  Hydrargyrum  Ammoniatum; 
Liquor  Hydrargyri  Perchloridi,  Br.;  Lotio  Hydrargyri  Flava,  Br.  B. 

HYDRARGYRI  CIILORIDUM  MITE.  U.S.  Hydrargyri  Sub- 
ciiLORiDUM.  i^r.  Calomelas.  i?r.  1864,  3Iild  Chloride  of  3Ierc.ury.  Sub- 
chloride  of  Mercury.    CaloYnel. 

"Take  of  Mer  envy  forty-eight  troyounces  ;  Sulphuric  Acid  thirty-six  troy- 
ounces;  Chloride  of  Sodium  eighteen  troyounces ;  Distilled  Water  a  sufficient 
quantity.  Boil,  by  means  of  a  sand-bath,  twenty-four  troyounces  of  the  Mercury 
with  the  Sulphuric  Acid,  until  a  dry  w^hite  mass  is  left.   Hub  this,  when  cold, 
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with  tho  romainilor  of  the  Mercury,  in  an  earthenware  mortar,  until  they  are 
thoroiijrlily  inixcil.  Then  add  the  Chloride  of  Sodium,  and,  havinj^  rul)bed  it 
with  tl>o  other  inj^^redionts  until  ^irlobules  of  Mercury  cease  to  bo  viniijle,  nublimo 
the  mixture,  lleduee  the  sublimed  matter  to  a  very  fine  powder,  wn«h  it  with 
l)oilin<f  Distilled  Water,  until  the  washings  afford  no  precipitate  with  water  of 
aiumonia.  and  dry  it."  U.  S. 

"'rake  of  Sulphate  of  Mercury /pn  ounces  [avoirdupois];  Mercury  «efe/i 
ounceii  [avoird.];  Chloride  of  Sodium,  dried,  j?»?e  oa/ie<';<  [avoird];  Boilin«f 
Dii^tilled  Water  a  iiHffi,ciency.  Moisten  the  Sulphate  of  Mercury  with  some  of 
the  Water,  and  rub  it  and  the  Mercury  together  until  globules  are  no  longer 
visible;  aild  the  Chloride  of  Sodium,  and  thoroughly  mix  the  whole  by  con- 
linui'd  trituration.  Sublime  by  a  suitable  apparatus  into  a  chamber  of  such  size 
that  the  Calomel,  instead  of  adhering  to  its  sides  as  a  crystalline  crust,  shall 
fall  as  a  fine  powder  on  its  floor.  Wash  this  powder  with  boiling  Distilled  Water, 
until  the  washings  cease  to  be  darkened  by  a  drop  of  sulphide  of  ammonium. 
Finally,  dry  at  a  heat  not  exceeding  212°,  and  preserve  in  a  jar  or  bottle  im- 
pervious to  light."  Br. 

The  object  of  the  above  processes  is  to  obtain  the  protochloride  of  mercury. 
This  chloride  consists  of  one  eq.  of  chlorine  and  one  of  mercury,  and  conse- 
quently contains  precisely  half  as  much  chlorine  as  corrosive  sublimate, combined 
with  the  same  quantity  of  mercury.  In  the  U.  S.  process,  as  in  the  case  of  cor- 
rosive sublimate,  a  bisulphate  of  the  deutoxide  is  first  formed;  but,  instead  of 
l)eing  immediately  sublimed  with  the  chloride  of  sodium,  it  undergoes  a  prepa- 
ratory trituration  with  a  quantity  of  mercury  equal  to  that  employed  in  forming 
it.  This  trituration  may  be  conceived  to  take  place  between  one  eq.  of  bisul- 
phate of  the  deutoxide,  and  one  of  metallic  mercury,  which  are  thus  converted 
into  two  eqs.  of  monosulphate  of  the  protoxide.  This  change  will  be  easily  un- 
derstood, by  adverting  to  the  fact,  that  the  bisulphate  of  the  deutoxide  consists 
of  two  eqs.  of  sulphuric  acid,  two  of  oxygen,  and  one  of  mercury;  and,  when 
rubbed  up  with  one  additional  eq.  of  mercury,  the  whole  becomes  two  eqs.  of 
acid,  two  of  oxygen,  and  two  of  mercury,  evidently  corresponding  with  two  eqs. 
of  monosulphate  of  the  protoxide.  The  two  eqs.  of  monosulphate  thus  formed, 
being  heated  with  two  of  common  salt,  the  two  eqs.  of  chlorine  in  the  latter  sub- 
lime in  union  with  the  two  of  mercury  in  the  former,  and  generate  two  eqs.  of 
protochloride  of  mercury ;  while  the  two  eqs.  severally,of  sulphuric  acid,ox3'gen, 
and  sodium,  unite  together  to  form  two  of  dry  sulphate  of  soda,  which  remain 
as  a  fi.xed  residue.  It  is  hence  apparent  that  the  residue  of  this  process  and  of 
that  for  corrosive  sublimate  is  the  same. 

The  calomel  in  mass,  as  sublimed,  is  liable  to  contain  a  little  corrosive  subli- 
mate; and  hence  the  direction  of  the  U.  S.  Pharmacopoeia  to  reduce  the  sub- 
limed matter  to  a  very  fine  powder,  and  to  wash  it  with  boiling  distilled  water 
until  ammonia  produces  no  precipitate  with  the  washings.  Ammonia  occasions 
a  white  precipitate  (ammoniated  mercury)  so  long  as  the  washings  contain  cor- 
rosive sublimate;  and,  when  it  ceases  to  produce  this  effect,  the  operator  may 
rest  satisfied  that  the  whole  of  the  poisonous  salt  has  been  removed.  According 
to  M.  Berthe,  calomel,  in  contact  with  hot  water,  is  converted,  to  a  small  extent, 
into  corrosive  sublimate;  and  hence  he  recommends  that  the  portion  of  water 
to  be  tested  should  be  cold  when  passed  through  the  calomel. 

The  British  process  is  a  modification  of  that  of  the  late  Dublin  Pharmaco- 
poeia, including,  like  that,  no  directions  for  making  the  bisulphate  of  the  dent- 
oxide  of  mercury ;  because  this  salt  is  made  by  a  separa,te  formula,  being  desig- 
nated as  iiulphate.  of  mercury.  It  omits,  however,  as  unnecessary,  a  partial  pre- 
liminary sublimation,  directed  by  the  Dublin  College,  to  test  the  production  of 
corrosive  sublimate,  and,  immediately  after  a  thorough  mixture  of  the  materials, 
proceeds  to  the  final  sublimation.  A  special  proceeding,  in  which  the  Dublin 
process  is  followed,  is  to  cause  the  vapours  to  enter  for  condensation  a  chamber 
of  considerable  size,  so  that  they  may  fall  in  powder,  instead  of  condensing  on 
the  sides  of  the  receiver  in  a  crystalline  mass.  The  necessity  of  pulverizing  the 


1206  Hydrargyrum^  part  il. 

calomel  is  thus  avoided.  As  our  own,  the  Br.  Pharmacopoeia  directs  the  powder 
to  be  washed;  but,  instead  of  using  ammonia  as  a  test  of  the  absence  of  corro- 
sive sublimate  in  the  washings,  directs  for  the  purpose  sulphide  of  ammonium, 
which  throws  down  a  black  precipitate  if  corrosive  sublimate  is  present. 

Prej)aration  on  the  Large  Scale.  The  process  for  making  calomel,  by  means 
of  the  bisulphate  of  deutoxide  of  mercury,  was  originally  practised  at  Apothe- 
caries' Hall,  London.  The  proportions  taken  and  the  mode  of  proceeding  in 
that  establishment  are,  according  to  Mr.  Brande,  as  follows  :  50  lbs.  of  mercury 
are  boiled  to  dryness  with  70  lbs.  of  sulphuric  acid,  in  a  cast-iron  vessel ;  and 
62  lbs.  of  the  dry  salt  formed  are  triturated  with  AQ\  lbs.  of  mercury  till  the 
globules  disappear,  and  the  whole  is  mixed  with  34  lbs.  of  common  salt.  The 
mixture  is  sublimed  from  an  earthenware  retort  into  an  earthenware  receiver, 
and  the  product  is  from  95  to  100  lbs.  of  calomel  in  mass.  This  is  then  ground 
to  an  impalpable  powder,  and  washed  with  a  large  quantity  of  distilled  water. 

The  object  of  bringing  calomel  into  a  state  of  minute  division  is  more  per- 
fectly accomplished  by  the  method  of  Mr.  Joseph  Jewell,  of  London,  improved 
by  M.  Ossian  Henry.  It  consists  in  causing  the  calomel  in  vapour  to  come  in 
contact  with  steam  in  a  large  receiver,  whereby  it  is  condensed  into  an  impalpa- 
ble powder,  and  perfectly  washed  from  corrosive  sublimate  in  the  same  operation. 
Calomel  made  by  this  process,  sometimes  called  Jewell's  or  Howard's /?,?/drosu6- 
limate  of  mercury,  is  free  from  all  suspicion  of  containing  corrosive  sublimate, 
is  much  finer  than  when  obtained  by  levigation  and  elutriation,  and  possesses 
more  activity  as  a  medicine.  This  kind  of  calomel  is  included  in  the  French 
Codex  under  a  distinct  name  (mercure  doux  d  la  vapeur).  M.  Soubeiran,  of 
Paris,  has  perfected  a  process  for  obtaining  calomel  as  an  im|)alpable  powder, 
by  substituting  the  agency  of  cold  air  for  that  of  steam  for  the  purpose  of  con- 
densing it ;  a  process  which  he  believes  to  be  precisely  the  same  as  that  pursued 
by  the  English  manufacturers,  and  which  produces  a  calomel  equal  to  the  best 
English.  A  description  of  his  apparatus  may  be  found  in  the  Journal  de  Fhar- 
macie  (3e  ser.,  ii  507),  and  of  the  English  apparatus,  as  described  by  F.  C.  Cal- 
vert, in  the  same  journal  (3e  ser.,  iii.  121).  Both  these  papers  are  copied  into 
the  Am.  Journ.  of  P harm.  (xv.  89  and  93). 

Prof.  Wohler  has  proposed  to  obtain  calomel,  in  the  humid  way,  by  precipi- 
tating a  solution  of  corrosive  sublimate  by  a  stream  of  sulphurous  acid,  taking 
advantage  of  a  reaction  first  observed  by  Vogel.  Calomel  obtained  in  the  humid 
way,  coWg^H  precipitated  calomel,  was  formerly  officinal  with  the  Dublin  College, 
and  was  adopted  in  the  French  Codex.  This  form  of  calomel  is  of  doubtful 
utility ;  and,  when  obtained  by  Prof.  Wohler's  process,  it  is  a  crystalline  powder, 
which  is  a  fatal  objection  to  it. 

Properties.  Mild  chloride  of  mercury  is  a  tasteless,  inodorous  substance,  in- 
soluble in  water,  alcohol,  and  ether,  less  volatile  than  corrosive  sublimate,  unal- 
terable in  the  air,  but  blackening  by  long  exposure  to  the  light.  When  in  mass 
its  form  and  appearance  depend  on  the  shape  and  temperature  of  the  subliming 
vessel.  'In  this  state  it  is  generally  in  the  form  of  a  white,  fibrous,  crystalline 
cake,  the  interior  surface  of  which  is  often  studded  with  shiningtransparent  crys 
tals,  having  the  shape  of  quadrangular  prisms,  and  a  texture  somewhat  horny 
and  elastic.  When  the  mass  is  scratched  it  yields  a  yellow  streak,  which  is  very 
characteristic.  Its  sp.  gr.  is  7'2.  The  officinal  form  of  this  chloride  is  that  of 
powder,  in  which  state  it  is  always  kept  in  the  shops.  The  powder  has  a  light 
buffer  ivory  colour,  if  obtained  by  the  levigation  of  sublimed  masses  ;  but  if 
condensed  at  once  in  the  form  of  an  impalpable  powder,  as  is  the  case  with 
Jewell's  calomel,  it  is  perfectly  white.  To  protect  it  from  the  action  of  the  light, 
it  should  be  kept  in  a  dark  place,  or  in  bottles  painted  black,  or  covered  with 
black  paper.  By  the  action  of  the  fixed  alkalies  or  alkaline  earths  it  immediately 
becomes  black,  in  consequence  of  the  formation  of  protoxide,  reducible  b}'  heat  to 
the  metallic  state.  The  preparation  employed  under  the  name  of  lotio  nigra  or 
black  wash,  as  a  local  application  to  syphilitic  ulcers,  &c.,  is  made  by  adding  a 
drachm  of  calomel  to  a  pint  of  lime-water.  By  double  decomposition  between 
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lie  calomel  and  lime,  the  black  protoxide  precipitates,  and  chloride  of  calcium 
misins  in  Holiition,  indicated  by  yieldinf^  u  copious  white  precipitate  witii  ni- 
ite  of  silver.  Tlie  oxide,  however,  is  not  pure,  but  QHSOciuled  with  undecom- 
)8ed  cuhiuiel.  Ht'fore  bein^  upplied,  the  wash  should  be  well  shaken. 
Tt'tsh  of  Puritij  and  Incompalible.s.  Calomel,  when  pure,  completely  sul>- 
les  on  the  iippliciition  of  hriit,  u  property  which  detects  all  fixed  impurities, 
ich  as  carbonate,  sulphate,  and  phosphate  of  lime,  sulj)hate  of  baryta,  and  car- 
)nate  of  lead.  Under  the  inlluence  of  an  elevated  temperature,  especially  in 
be  presence  of  alcohol  or  water,  it  pives  rise  to  a  small  (juantity  of  corrosive 
sul)limate.  {M.  JU'rtln';.)  Calomel  strikes  a  black  colour,  free  from  reddish  tinge, 
)>y  t  lie  action  of  the  tixud  alkalies  ;  and  the  black  oxide  thus  produced  is  brought 
ly  heat  to  the  metallic  state.  The  buft*  colour  indicates  the  absence  of  corrosive 
.-.ubiimate  ;  but  whiteness  by  no  means  shows  the  presence  of  this  impurity.  Its 
freedom  from  the  corrosive  chloride  may  be  determined  l)y  washing  a  i)ortion  of 
it  in  warnt  distilled  water,  and  then  testing  the  water  with  ammonia,  which  will 
cause  a  white  precipitate  (ammoniated  mercury ),  should  the  water  have  taken  up 
any  of  the  poisonous  chloride.  An  easy  method  of  detecting  corrosive  subli- 
mate, propostul  by  M.  Bonnewyn,  is  to  put  some  of  the  suspected  powder  upon 
a  well-polished  surface  of  iron,  and  then  moisten  it  with  a  drop  of  alcohol  or 
ether.  If  the  calomel  be  pure  the  surface  will  remain  quite  unaffected,  while  it 
will  be  l)lackened  by  corrosive  sublinjate  if  present  only  in  the  proportion  of  one 
to  50,000.  (Journ.  de  Pharm.  et  de  Chim.,  4e  ser.,  ii.  79.)  The  presence  of  any 
soluble  chloride  whatever  in  the  calomel  would  be  detected  by  the  production 
of  a  precipitate  with  the  washing  by  nitrate  of  silver.  Soluble  salts  of  mercury 
may  be  detected  by  rubbing  the  suspected  calomel  with  ether  on  a  bright  sur- 
face of  copper,  when  the  metal  will  become  amalgamated,  and  exhibit  a  white 
stain.  When  this  te.st  shows  impurity,  the  soluble  salt  present  is  probably 
corrosive  sublimate.  Calomel,  containing  corrosive  sublimate,  acts  violently 
on  the  bowels;  and,  when  the  impurity  has  been  present  in  considerable 
amount,  has  been  known  to  cause  death.  Besides  being  incompatible  with  the 
alkalies  and  alkaline  earths,  calomel  is  also  decomposed  by  the  alkaline  car- 
bonates, soaps,  hydrosulphates,  and,  according  to  some  authorities,  by  iron, 
lead,  and  copper.  By  boiling  with  the  alkaline  formiates  it  is  decomposed,  and 
metallic  mercury  liberated.  (H.  Rose,  Annal.  der  Phyaik  und  Chem.,  evi. 
500.)  According  to  M.  Lebeaux,  calomel  should  not  be  prescribed  with  iodine  ; 
unless  the  prescriber  intends  to  give  biniodide  (red  iodide)  of  mercury,  when 
the  dose  must  be  reduced  accordingly.  (Annuaire  de  Therap.,  1857,  p.  180.) 
It  should  not  be  given  at  the  same  time  with  nitromuriatic  acid,  for  fear  of 
generating  corrosive  sublimate.  One  of  the  authors  has  been  informed  of  a 
case,  in  which  death,  with  symptoms  of  violent  gastro-intestinal  irritation, 
followed  their  joint  use.  Agreeably  to  the  experiments  of  M.  Deschamps,  cal- 
omel is  decomposed  by  bitter  almonds  and  by  hydrocyanic  acid.  In  the  former 
case  corrosive  sublimate,  bicyanide  of  mercury,  and  muriate  of  ammonia  are 
formed  ;  in  the  latter,  corrosive  sublimate  and  bicyanide  only.  Hence  this  writer 
considers  it  very  dangerous  to  associate  calomel  with  bitter  almonds  or  hydro- 
cyanic acid  in  prescription.  This  conclusion  has  been  confirmed  by  M.  Mialbe 
and  M.  Prenleloup ;  and,  more  recently,  it  has  been  shown  by  Dr.  E.  Riegel 
that  cherry-laurel  water  has  the  power  of  converting  calomel  into  corrosive  sub- 
limate. According  to  M.  Miaihe,  calomel  is  in  part  converted  into  corrosive 
sublimate  and  metallic  mercury  by  muriate  of  ammonia,  and  by  the  chlorides  of 
sodium  and  potassium,  even  at  the  temperature  of  the  body ;  and  hence  he  be- 
lieves that  the  conversion  may  take  place  in  the  primae  viae.  Popular  belief 
coincides  with  M.  Mialhe's  views  in  regard  to  the  power  of  common  salt  to  in- 
crease the  activity  of  calomel.  More  recently  M.  Miaihe  has  extended  his  ob- 
servations, and  now  believes  that  all  the  preparations  of  mercury  yield  a  certain 
amount  of  corrosive  sublimate  by  reacting  with  solutions  of  the  chlorides  of 
potassium,  sodium,  and  ammonium.  The  deutoxide  and  similarly  constituted 
compounds  are  most  prone  to  undergo  this  change.    Even  metallic  mercury, 
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digested  with  the  chlorides  named,  is  partly  converted,  under  the  influence  of 
the  air,  into  corrosive  sublimate.  Dr.  Gardner  denies  the  assertion  of  M.  Mialhe, 
that  calomel  is  converted  into  corrosive  sublimate  by  chlorides  of  the  alkalifiable 
metals,  maintaining  that  it  is  merely  rendered  soluble  by  their  solutions.  The 
results,  however,  of  M.  Mialhe  have  been  confirmed  experimentally  by  Dr.  A. 
Fleming,  of  Pittsburg,  Pa.  {Am.  Journ.  of  Fharm.,  Sept.  185T.)  M.  Bauwens 
of  Ghent,  recognising  the  conversion  of  calomel  into  corrosive  sublimate  in  the 
body  by  these  chlorides,  explains  by  this  fact  the  relatively  less  powerful  action 
of  large  than  of  small  doses  of  calomel.  He  also  states  that  physicians  near  the 
sea,  where  the  water  is  brackish,  seldom  prescribe  calomel,  and  that  naval  sur- 
geons have  been  obliged  to  abstain  from  giving  it  to  sailors  who  eat  salt  meat. 
Dr.  H.  Peake,  of  Arkadelphia,  Arkansas,  has  known  many  instances  in  which 
salivation  has  been  induced  by  the  joint  use  of  calomel  and  vegetable  acids,  in 
the  forms  of  sour  fruit,  vinegar,  buttermilk,  &c.,  where  the  mercurial  alone  would 
not  have  induced  it.  (N.  0.  Med.  and  Surg.  Journ.,  Nov.  1858,  p.  124.)  B. 

Medical  Properties  and  Uses.  Calomel  unites  to  the  general  properties  of 
the  mercurials  those  of  a  purgative  and  anthelmintic.  It  is  the  most  valuable 
of  the  mercurial  preparations,  and  in  extent  of  employment  is  inferior  to  few 
articles  of  the  Materia  Medica.  Whether  the  object  is  to  bring  the  system  under 
the  general  influence  of  mercury,  or  to  produce  its  alterative  action  upon  the 
hepatic  or  other  secretory  function,  calomel,  on  account  both  of  its  certainty 
and  mildness,  is  preferred  to  all  other  preparations,  with  the  single  exception 
of  the  blue  pill,  which,  though  less  certain,  is  still  milder,  and  is  sometimes  pre- 
ferably employed.  When  used  with  the  above  objects,  the  tendency  to  purge 
which  it  sometimes  evinces,  even  in  very  small  doses,  must  be  restrained  by 
combining  it  with  opium.  In  sialagogue  or  alterative  doses,  it  is  often  prescribed 
with  other  medicines,  which,  while  they  give  it  a  direction  to  certain  organs, 
have  their  own  peculiar  influence  increased  by  its  co-operation.  Thus  it  ren- 
ders squill  more  diuretic,  nitre  and  the  antimonials  more  diaphoretic,  andi 
seneka  more  expectorant. 

As  a  purgative,  calomel  owes  its  chief  value  to  its  tendency  to  the  liver,  the 
secretory  function  of  which  it  powerfully  stimulates.  It  is  usually  slow  and  some- 
what uncertain  in  its  cathartic  effect,  and,  though  itself  but  slightly  irritating, 
sometimes  occasions  severe  griping  pain  with  bilious  vomiting,  attributable  to 
the  acrid  character  of  the  bile  which  it  causes  the  liver  to  secrete.  It  is  pecu- 
liarly useful  in  the  commencement  of  bilious  fevers,  in  hepatitis,  jaundice,  bil- 
ious and  painters'  colic,  dysentery,  especially  that  of  tropical  climates,  and  all 
other  affections  attended  with  congestion  of  the  portal  system,  or  torpidity  of 
the  hepatic  function.  The  difficulty  with  which  it  is  thrown  from  the  sto- 
mach renders  it  highly  useful  in  some  cases  of  obstinate  vomiting,  when  other 
remedies  are  rejected.  In  the  cases  of  children  it  is  peculiarly  valuable  from  the 
facility  of  its  administration  ;  and,  in  the  febrilecomplaiuts  to  which  they  are  sub- 
ject, appears  to  exercise  a  curative  influence,  depending  on  some  other  cause  than 
its  mere  purgative  effect,  and  perhaps  referrible  to  its  action  upon  the  liver.  In 
the  treatment  of  worms,  it  is  one  of  the  most  efficient  remedies,  acting  probably 
not  only  as  a  purgative,  but  also  as  an  irritant  to  the  worms,  either  by  its  imme- 
diate influence,  or  that  of  the  acrid  bile  which  it  causes  to  flow.  The  slowness  and 
uncertainty  of  its  action,  and  its  liability  to  salivate  if  too  long  retained  in  the 
bowels,  render  it  proper  either  to  follow  or  combine  it  with  other  cathartics,  in 
order  to  ensure  its  purgative  effect.  When  given  alone,  it  should  be  followed, 
if  it  do  not  operate  in  six  or  seven  hours,  by  a  dose  of  castor  oil  or  sulphate  of 
magnesia.  The  cathartics  with  which  it  is  most  frequently  combined  are  jalap, 
rhubarb,  aloes,  scammony,  colocynth,  and  gamboge.  It  is  often  added  in  small 
quantities  to  purgative  combinations,  with  a  view  to  its.  influence  on  the  liver. 

In  very  large  doses,  calomel  is  supposed  by  some  to  act  directly  as  a  sedative, 
and  with  this  view  has  been  given  in  yellow  and  malignant  bilious  fevers,  vio- 
lent dysentery,  malignant  cholera,  &c.  The  quantities  which  have  been  admin- 
istered in  such  affections,  with  asserted  impunity  and  even  advantage,  are 
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Imost  incredible.  A  common  doso  is  ono  or  two  flcruplee,  repeated  every  half 
our,  or  hour,  or  less  froqurntly,  aci-ordinjf  to  the  eircuniHttinces  of  the  case.  We 
avc  hud  no  cxperioiice  in  this  mode  of  adininistcrinj;  calomol. 

It  is  sometinieH  used  as  an  errliine  in  aniaurosiH,  mixed  with  twice  its  weijrht 
r  8Ujirar,  or  other  mild  ])owder;  and  in  the  same  combination  Ih  occnsicjnally 
employed  to  remove  spi-eks  and  opacity  of  the  cornea  For  the  latter  purpose, 
l)upuvtren  recommended  particularly  the  calomel  prepared  accordinjc  to  the 
^B^nn  of  Mr.  Jewell.  M.  (iiraud-Tenlon  prefers  usiii);  calonnd  in  impalpable 
^^lowder,  without  addition,  and  ascribes  the  renuirkable  success  he  has  wwX  with 
to  his  method  of  usinv:  it.  {Ann.  de  Therap.,  1807,  p.  \'M\.)  Dr.  JIenne(|uin  re- 
lates the  case  of  a  child,  in  which  ho  applied  calomel  for  a  length  of  time  for 
opacity  of  the  cornea,  without  any  eflect,  pood  or  bad;  but,  having  put  the 
patient  on  the  internal  use  of  iodide  of  potassium,  and  returned  to  the  insuf- 
flations which  he  had  abandoned,  he  found  violent  inflammation  of  the  eye  pro- 
duced, threatening  even  the  loss  of  sight;  and  though  the  inflammation  was 
subdued,  and  the  specks  disappeared  with  it,  the  remedy  appears  too  hazard- 
ous for  repetition.  (Journ.  de  Php,rm.  et  de  Chim.,  Nov.  1867,  p.  825.)  Calomel 
is  also  sometimes  employed  externally  in  herpetic  and  other  eruptions,  in  the 
shape  of  an  ointment. 

The  do.se  as  an  alterative,  in  functional  derangement  of  the  liver,  is  from  half 
a  grair)  to  a  grain  every  night,  or  every  other  night,  followed  in  the  morning,  if 
the  bowels  are  not  opened,  by  a  gentle  saline  laxative.  When  the  stomach  or 
bowels  are  very  irritable,  as  in  cholera  and  diarrhoea,  from  an  eighth  to  a  quarteT 
of  a  grain  may  be  given  every  hour  or  two,  so  as  to  amount  to  one  or  two  grains 
in  the  course  of  the  day.  With  a  view  to  salivation,  the  dose  is  from  half  a  grain 
to  a  grain  three  or  four  times  a  day,  to  be  increased  considerably  in  urgent 
cases.  Sometimes,  very  minute  doses,  as  the  twelfth  of  a  grain  or  less,  given 
very  frequently,  so  as  to  amount  to  the  ordinary  quantity  in  twenty-four  hours, 
will  operate  more  effectually  as  a  sialagogue  than  larger  doses.  When  large 
doses  are  given  with  this  view,  it  is  often  necessary  tocombine  them  with  opium. 
As  a  purgative,  from  five  to  fifteen  grains  or  niore  may  be  exhibited.  Calomel 
has  the  peculiarity  that  its  cathartic  action  is  not  increased  in  proportion  to  the 
dose,  and  enormous  quantities  have  been  given  with  impunity.  In  yellow  fever, 
tropical  dysentery,  &c.,  from  twenty  grains  to  a  drachm  have  been  given,  and 
repeated  at  short  intervals,  without  producing  hypercatharsis ;  but  this  practice 
is  justifiable  only  in  cases  of  extreme  urgency,  in  which  the  constitutional  action 
of  mercury  as  well  as  purgation  is  indicated.  Even  in  very  small  doses  of  not 
more  than  one,  two,  or  three  grains,  calomel  purges  some  individuals  briskly. 
In  these  persons,  large  doses,  though  they  do  not  proportionably  increase  the 
evacuation,  often  occasion  spasmodic  pain  in  the  stomach  and  bowels.  For 
children  larger  doses  are  generally  required  in  proportion  than  for  adults.  Not 
less  than  from  three  to  six  grains  should  be  given  as  a  purge  to  a  child  two  or 
three  years  old ;  and  this  quantity  often  fails  to  act,  unless  assisted  by  castor 
oil  or  some  other  cathartic.  Calomel  may  be  given  in  pill  made  with  gum  arabie 
and  syrup,  or  in  powder  mixed  with  syrup  or  molasses. 

Off.  p7-ep.  Lotio  Hydrargyri  Nigra,  Br.;  Filulae  Antiraonii  Compositse, 
U.S.;  Pilula  Hydrargyri  Subchloridi  Composita,  Br.;  Pilulae  Catharticse 
Compositae,  U.S.;  Unguentum  llydrargvri  Subchloridi,  Br.  W. 

HYJ)RARGYRI  C YANIDUM.  f^. *Sf.  Hydrargyri  Cyanuretum. 
U.  S.  1850.  Cyanide  of  3Iercury.  Cyanuret  of  Mercury.  Bicyanide  of 
3feirury.    Prussiate  of  Mercwy. 

"Take  of  Ferrocyanide  of  Potassium  fve troyounces ;  Sulphuric  Acid /owr 
froyoiinces  and  one  hundred  and  twenty  grains;  Red  Oxide  of  Mercury,  in 
fine  powder,  Water,  each,  a  sufficient  quantify.  Dissolve  the  Ferrocyanide  of 
Potassium  in  twenty  fluidouncesofWater.and  add  the  solution  to  the  Sulphuric 
Acid,  previously  diluted  with  ten  fluidounces  of  Water,  and  contained  in  a  glass 
retort.  Distil  the  mixture  nearly  to  dryness  into  a  receiver,  containing  ten  fluid- 
ounces  of  Water  and  three  troyounces  of  Red  Oxide  of  Mercury.  Set  aside  two 
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fluidounces  of  the  distilled  liquid,  and  to  the  remainder  add,  with  agitation,  suf- 
ficient Red  Oxide  to  destroy  the  odour  of  hydrocyanic  acid.  Then  filter  the 
solution,  and,  having  added  the  reserved  liquid,  evaporate  the  whole  in  a  dark 
place,  in  order  that  crystals  may  form.  Lastly,  dry  the  crystals,  and  keep  them 
in  a  well-stopped  bottle,  protected  from  the  light."  U.  S. 

This  is  an  entirely  different  formula  from  that  of  the  Pharmacopoeia  of  1850, 
in  which  the  ferrocyanide  of  iron  and  red  oxide  of  mercury  were  brought  to- 
gether under  circumstances  favourable  to  reaction,  with  the  result  of  producing 
bicyanide  of  mercury,  the  protoxide  and  sesquioxide  of  iron,  and  an  undeter- 
mined compound  of  cyanogen.  The  present  formula  is  based  upon  that  of 
Winkler,  given  in  the  eleventh  edition  of  the  U.  S.  Dispensatory.  Hydrocyanic 
acid  is  generated  by  the  action  of  sulphuric  acid  on  the  ferrocyanide  of  ])otas- 
sium,  and,  being  received  in  a  vessel  containing  water  and  a  portion  of  red 
oxide  of  mercury,  reacts  with  the  oxide,  generating,  by  double  decomposition, 
water,  and  bicyanide  of  mercury  which  is  held  in  solution.  The  reaction  takes 
place  between  one  equivalent  of  the  red  oxide  of  mercury  which  is  a  binoxide, 
and  two  eqs.  of  hydrocyanic  acid.  The  two  eqs.  of  oxygen  of  the  binoxide  take 
two  eqs.  of  hydrogen  of  the  acid  to  form  two  eqs.  of  water,  and  the  two  libe- 
rated eqs.  of  cyanogen  combine  with  the  single  liberated  eq.  of  mercury  to  form 
the  bicyanide  of  that  metal.  Sufficient  red  oxide  of  mercury  is  not  used  at  first 
to  saturate  the  whole  of  the  hydrocyanic  acid  generated,  because,  should  there 
happen  to  be  any  excess  of  the  red  oxide,  there  would  be  produced  on  evapo- 
ration, instead  of  the  substance  wanted,  a  peculiar  salt  composed  of  bicyanide 
and  red  oxide  of  mercury,  which  would  crystallize  in  small  acicular  crystals. 
Hence,  a  portion  of  the  water  still  containing  uncombined  hydrocyanic  acid  is 
set  aside,  to  be  added  to  the  liquid  in  which  the  acid  had  been  completely  satu- 
rated by  the  addition  of  red  oxide,  and  thus  at  least  neutralize  any  oxide  of 
mercury  that  might  be  present  in  it  in  excess.  A  surplus  of  hydrocyanic  acid 
would  be  of  no  disservice,  except  the  loss  of  material  incurred,  as  it  is  evapo- 
rated in  the  subsequent  concentration. 

Propei'ties,  &c.  Cyanide  of  mercury  is  permanent  in  the  air,  and  crystallizes 
in  anhydrous  right  square  prisms,  which  are  sometimes  transparent,  but  usually 
white  and  opaque.  It  has  a  disagreeable  styptic  taste.  It  is  but  sparingly 
soluble  in  alcohol,  but  dissolves  readily  in  cold  water,  and  much  more  abund- 
antly in  hot.  When  acted  on  by  muriatic  acid,  hydrocyanic  acid  is  evolved, 
recognisable  by  its  odour,  and  bichloride  of  mercury  is  left,  which  is  wholly  vola- 
tilizable  by  heat.  When  heated  it  yields  cyanogen,  and  a  black  matter  is  left 
containing  globules  of  mercury. 

In  composition,  according  to  the  view  taken  in  the  U.  S.  Pharmacopoeia,  it  is 
a  bicyanide  of  mercury,  consisting  of  one  eq.  of  the  metal  200,  and  two  of  cyan- 
ogen 52=252;  its  formula  being  HgCy^.  But  with  those  who  consider  the  eq. 
of  mercury  as  100,  the  salt  is  a  protocyanide,  with  one  eq.  of  each  of  its  constit- 
uents (HgCy),  and  its  combining  number  would  be  126.  The  reader  is  already 
aware  that  the  former  opinion  is  still  admitted  in  this  work. 

Cyanide  of  mercury  acts  on  the  animal  economy  as  a  potent  poison.  In  medi- 
cinal doses  it  sometimes  causes  ptyalism,  but  does  not  produce  epigastric  pain 
like  corrosive  sublimate.  It  has  been  occasionally  used  as  a  remedy  in  syphilis; 
and  in  the  treatment  of  that  disease  it  is  preferred  by  some  practitioners  to  cor- 
rosive sublimate,  on  account  of  its  not  giving  rise  to  pain,  and  not  being  decom- 
posed by  alkalies  and  organic  substances.  M.  Desmartis,  of  Bordeaux,  considers 
it  superior  to  all  the  other  preparations  of  mei'cury  in  the  treatment  of  syphilitic 
complaints;  particularly  in  cases  in  which  the  patients  have  sufi"ered,  for  a  long 
period,  from  obscure  pains.  The  dose  is  from  the  sixteenth  to  the  eighth  of  a 
grain,  wiiich  should  not  be  exceeded  ;  as  the  medicine  may  meet  with  free  mu- 
riatic acid  in  the  stomach.  B. 

HYDRARGYRI  lODIDUM  RUBRUM.  U.S., Br.  Red  Iodide  of 
Mcrmiry.   Bmiodide  of  Mercury. 

"Take  of  Corrosive  Chloride  oi  Mevcwxy  a  troyounce ;  Iodide  of  Potassium 
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a  troyounce  and  one  hundred  and  twenty  (jrains ;  DiHtilled  Water  a  HufiUcient 
(juantity.  DJHrtolvo  the  Chlori(l«!  of  Mercury  in  a  pint  and  a  half,  and  the  iodide 
of  Potassium  in  half  u  pint  of  Distilled  Water,  and  mix  the  solutions.  Collect 
the  precipitate  upon  a  lilter,  and,  havinjf  washed  it  with  DiHtilled  Water,  dry  it 
with  a  j^entle  heat,  and  kt'cp  it  in  a  well-stopped  bottle."  U.  H. 

"  Take  of  i*erchloride  of  M»!n*ury/oMrou/icv'j*  [avoirdupois];  Iodide  of  Potas- 
sium JiveounceH  [avoird.];  IJoilin<j:  Distilled  Water /our  pintu  [Imperial  mea- 
sure]. Dissolve  tlie  Perchloride  of  Mercury  in  three  pints  [Imp.  meas.],  and  the 
Iodide  of  Potassium  in  the  remainder  of  the  Water,  and  nn.x  the  two  solutions. 
When  the  temperature  of  the  mixture  has  fallen  to  that  of  the  atmosphere,  de- 
cant the  supernatant  liquor  from  the  precipitate,  and,  having  collected  the  latter 
on  a  tilter,  wash  it  twice  with  cold  distilled  water,  and  dry  it  at  a  temperature 
not  exceeding  212°."  Jir. 

In  the  above  proces.ses  for  forming  biniodide  of  mercury,  which  may  be  con- 
sidered as  identical,  a  double  decomposition  takes  place  between  corrosive  subli- 
mate and  iodide  of  potassium,  resulting  in  the  formation  of  chloride  of  potassium 
which  remains  in  solution,  and  biniodide  of  mercury  which  precipitates.  The 
precipitate  is  soluble  in  the  reacting  salts,  and  hence  a  loss  of  part  of  it  is  in- 
curred by  an  excess  of  either.  It  is  Ijest,  however,  to  have  a  slight  excess  of  the 
iodide  of  potassium,  which  is  furnished  by  the  proportion  taken  in  the  formulas; 
as  then  the  decomposition  of  the  whole  of  the  corrosive  8ul)Iimate  is  ensured,  and 
any  contamination  of  the  biniodide  by  it  prevented.  The  late  process  of  the  Ed- 
inburgh College  consisted  in  a  combination  of  the  ingredients  by  trituration  in 
due  proportion  with  the  aid  of  alcohol ;  but,  after  the  red  powder  was  obtained, 
it  was  treated  with  a  boiling  solution  of  common  salt,  which  dissolved  the  bin- 
iodide to  the  exclusion  of  any  contaminating  protiodide  ;  and  the  solution,  thus 
obtained,  on  cooling,  deposited  the  pure  biniodide  in  crystals. 

Properties.  Biniodide  of  mercury  is  a  scarlet-red  powder,  of  the  sp.  gr.  6'3,  in- 
soluble in  water,  sparingly  soluble  in  alcohol,  freely  so  in  ether,  and  soluble  in 
muriatic  acid  and  in  solutions  of  iodide  of  potassium,  chloride  of  sodium,  and 
many  of  the  mercurial  salts.  As  obtained  by  the  late  Edinburgh  process,  it  is  in 
splendid  crimson  acicular  crystals.  When  heated  it  fuses  readily  into  a  yellow 
liquid,  and  sublimes  in  yellow  rhombic  scales,  which  become  red  on  cooling. 
"  It  is  entirely  volatilized  by  a  heat  under  redness."  Br.  Biniodide  of  mercury 
is  a  dimorphous  substance,  having  a  different  crystalline  form  in  its  red  and 
yellow  states.  According  to  Schiff,  it  is  only  in  its  yellow  form  that  it  is  solu- 
ble in  alcohol;  and  hence  it  is  that,  when  separated  by  water  from  its  alcoholic 
solution,  it  falls  in  this  condition.  (Ann.  der  Ghem.  und  Pha7'm.,c\x.  371.)  It 
forms  definite  compounds  with  the  iodides  of  the  alkalifiable  metals.  The 
compound  formed  with  iodide  of  potassium  has  been  u.sed  as  a  medicine.  (See 
lodohydrargyrate  of  Potaaaium,  in  Part  III.)  "When  digested  with  solution 
of  soda  it  assumes  a  reddish-brown  colour,  and  the  fluid,  cleared  by  filtration 
and  mixed  with  solution  of  starch,  gives  a  blue  precipitate  on  being  acidulated 
with  nitric  acid,"  showing  that  it  is  an  iodide.  Biniodide  of  mercury  consists 
of  one  eq.  of  mercury  200,  and  two  of  iodine  252'6  =  452"6,  and  its  formula 
is  Hgl.^.  In  the  Br.  Pharmacopoeia,  which  recognises  100  as  the  eq.  of  mercury, 
it  is  considered  as  the  neutral  iodide,  with  the  formula  Hgl.  It  combines  with 
the  protiodide,  so  as  to  form  a  y eWow  sesquiodide,  represented  by  the  formula 
Hgl  +  Hgl,  or  Hg,I,. 

Medical  Properties  and  Uses.  Biniodide  of  mercury  is  a  powerful  irritant 
poi.son.  It  has  been  used  in  similar  diseases  with  the  protiodide,  namely,  in  scro- 
fula and  syphilis,  but  is  much  more  active.  Dr.  Fuller,  physician  to  St.  George's 
Hospital,  London,  has  found  it  a  valuable  remedy  in  rheumatism,  dependent  on 
a  syphilitic  taint,  having  cured  several  cases  in  which  corrosive  sublimate  had 
been  given  in  vain.  He  also  employed  it  with  good  results  in  two  cases  of 
epilepsy,  dependent  on  injuries  to  the  head,  in  which  ho  suspected  thickening 
of  the  dura  mater,  or  deposit  between  it  and  the  bone.  (Ranting^s  Ab.^tract,  No. 
25,  p.  51.)  The  dose  of  this  iodide  is  the  sixteenth  of  a  grain,  gradually  increased 
to  the  fourth,  given  in  pill  or  dissolved  in  alcohol.  A  preferablefmode  of  admi- 
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nistering  it,  is  dissolved  in  a  solution  of  iodide  of  potassium.  This  mode  was 
adopted  by  Dr.  Fuller,  who  attributes  his  success  with  the  remedy,  in  great 
measure,  to  its  having  been  given  in  this  way.  The  preparation  thus  made  is 
really  a  solution  of  iodohydrargyrate  of  potassium. 

M.  Cazenave  considers  biniodide  of  mercury  as  the  best  topical  application  in 
lupus.  He  applies  it  in  thin  layers,  every  six  or  eight  days,  to  small  portions  of 
the  ulcerated  surface  at  a  time,  in  the  form  of  a  caustic  ointment,  made  of  equal 
parts  of  the  iodide,  oil,  and  lard.  The  application  produces  severe  pain,  and 
gives  rise  to  a  sharp  inflammation,  which  soon  terminates,  leaving  the  ulcer  in 
an  improved  condition,  with  a  tendency  to  cicatrize  smoothly,  and  on  a  level 
with  the  surrounding  skin.  {Ann.  de  Therap.,  1852,  p.  175.) 

Off.  Prep.  Liquor  Arsenici  et  Hydrargyri  lodidi,  U.  S.;  Ungaentura  Hy- 
drargyri  lodidi  Rubri,  Br.  B, 

HYDRARGYRI  lODIDUM  VIRIDE.  U.S.,  Br.  Hydrargyri, 
loDiDUM.  ^,  *S^.  1850.  Green  Iodide  of  Mercury.  Protiodide  of  Mercury. \ 
Iodide  of  Mercury. 

"Take  of  Mercury  a  troyounce ;  Iodine  three  hundred  grains;  Stronger  J 
Alcohol  a  sufficient  quantity.  Mix  the  Mercury  and  Iodine  in  a  mortar,  and, 
having  added  half  a  fluidounce  of  Stronger  Alcohol,  triturate  the  mixture  until 
the  ingredients  are  thoroughly  incorporated.  Stir  the  mixture  occasionally, 
and,  at  the  end  of  two  hours,  triturate  again,  with  considerable  pressure,  until 
it  is  nearly  dry.  Then  rub  it  up  with  Stronger  Alcohol,  gradually  added,  until 
it  is  reduced  to  a  uniform  thin  paste;  and,  having  transferred  this  to  a  filter, 
wash  it  with  Stronger  Alcohol  until  the  washings  cease  to  produce  a  perma- 
nent cloudiness  when  dropped  into  a  large  quantity  of  water.  Lastly,  dry  the 
Iodide  in  the  dark  with  a  gentle  heat,  and  keep  it  in  a  well-stopped  bottle, 
protected  from  the  light."  U.  S. 

"Take  of  Mercury,  by  weight,  o/ie  ounce  [avoirdupois]  ;  Iodine  two  hundred 
and  seventy-eight  grains ;  Rectified  Spirit  a  sufficiency.  Rub  the  Iodine  and 
Mercury  in  a  porcelain  mortar,  occasionally  moistening  the  mixture  with  a  few 
drops  of  the  Spirit,  and  continue  the  trituration  until  metallic  globules  are  no 
longer  visible,  and  the  whole  assumes  a  green  colour.  The  product  thus  obtained 
should  be  dried  in  a  dark  room,  on  filtering  paper,  by  simple  exposure  to  the 
air,  and  preserved  in  an  opaque  bottle."  Br. 

This  process  for  forming  the  protiodide  of  mercury  is  a  case  of  simple  combi- 
nation, the  alcohol  facilitating  the  union  by  dissolving  the  iodine.  It  may  also 
be  prepared  by  precipitation,  by  adding  a  solution  of  iodide  of  potassium  to  one 
of  nitrate  of  protoxide  of  mercury ;  but,  as  it  is  difficult  to  prepare  the  nitrate 
of  the  protoxide,  without  being  mixed  with  some  binitrate  of  deutoxide,  the 
protiodide,  when  thus  obtained,  is  apt  to  be  contaminated  with  biniodide.  M. 
Roland  Seeger  suggests  double  decomposition  between  protacetate  of  mercury 
and  iodide  of  potassium.  (Am.  Journ.  of  Pharm.,  May,  1859,  p.  204.)  M.  Bou- 
tigny  proposes  to  decompose  calomel  by  iodide  of  potassium,  and  gives  the  fol- 
lowing formula.  Twenty-nine  drachms  of  calomel  are  mixed  with  twenty  of  pul- 
verized iodide  of  potassium  in  a  glass  mortar,  and  twelve  ounces  of  boiling  dis- 
tilled water  poured  upon  the  mixture.  After  cooling  the  liquid  is  decanted,  and 
the  precipitate  washed  on  a  filter  with  distilled  water,  and  dried  in  the  shade. 
(See  Am.  Journ.  of  Pharm.,  viii.  326.)  This  process  did  not  succeed  witli  Mr. 
Charles  Bullock,  of  this  city,  when  he  used  the  reacting  ingredients  in  quantities 
six  times  those  recommended  by  M.  Boutigny.  Mr.  John  Canavan,  of  New  York, 
ascribes  the  failure  to  insufficient  trituration,  which,  to  ensure  complete  reaction, 
must  be  long  continued.  If  the  reaction  be  imperfect,  the  water  washes  away 
not  only  chloride  of  potassium,  but  also  iodide  of  potassium,  holding  in  solution 
a  part  of  the  protiodide  of  mercury  formed,  which  is  ultimately  decomposed  into 
biniodide  and  metallic  mercury.  The  experiments  of  Mr.  J.  M.  Maisch,  of  this 
city,  tend  to  confirm  this  view.  He  further  found  that  a  boiling  temperature 
enables  chloride  of  potassium  to  decompose  the  protiodide  perceptibly,  and  in- 
fers that  the  use  of  cold  water  would  give  a  purer  product.    He  therefore  con- 
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eludes  that  tlio  process  of  I5ouli;,'ny  cannot  bo  (h^pomled  upon  for  giving  a  pure 
prolioditle,  and  that  wo  mu.st  fall  hack  on  tiie  rharniacoposia  proccwi*.  Ah  pre- 
pared by  the  U.  8.  formula  of  1850,  it  was  ]ial)le  to  contain  a  littlo  biniodide; 
'>iit  this  is  obviated  in  the  present  edition  by  the  direction  to  wash  it,  near  the 
ose  of  tho  operation,  witli  stronger  alcohol.  It  iH  known  to  bo  free  from  tho 
DJniodido  when  tho  alcoholic  washings  produce  no  permanent  cloudiness  with 
a  larj,'c  (juantity  of  water.   Kvon  thus  purified,  however,  it  generally  contains  a 

Rile  metallic  mercury,  and,  according  to  Dr.  Squibb,  a  considerable  proportion 
the  yellow  or  subiodido;  but  these  are  of  little  consequence  compared  with 
e  biniodide,  which  should  always  be  carefully  sought  for,  and  separated  if 
found.  (See  Mr.  Maisch'.s  paper,  Am.  Journ.  of  P harm.,  Jan  1857.) 

From  experiments  by  Mr.  C  11.  Wood,  it  a[)pears  that  tho  green  powder 
resulting  from  tho  British  formula  is  a  mi.xture  of  the  protiodido  with  a  large 
proportion  of  biniodide  and  metallic  mercury.  IJy  continuing  the  trituration,  the 
powders  become  more  and  more  yellow,  and  at  length  have  only  a  tinge  of 
green.  Ho  infers  that  the  pure  protiodido  is  3'eIIow,  and  that  the  green  colour 
is  owing  to  an  adnii.xture  of  the  blue  of  the  mercury  with  the  yellow  of  the 
protiodido.  {Pharm.  Journ.,  M&y,  1868,  p.  503.) 

Properties.  Iodide  of  mercury  is  in  the  form  of  a  greenish-yellow  powder, 
insoluble  in  water,  alcohol,  and  solution  of  chloride  of  sodium,  and,  accord- 
ing to  the  Br.  Pharmacopoeia,  in  ether  also.  Its  sp.gr.  is  775.  When  exposed 
to  the  light  it  is  partially  decomposed,  and  becomes  of  a  dark-olive  colour.  If 
quickly  and  cautiou.sly  heated,  it  sublimes  in  rod  crystals  which  afterwards  be- 
come yellow.  "  Gradually  heated  in  a  test  tube,  it  yields  a  yellow  sublimate, 
which,  upon  friction,  or  after  cooling,  becomes  red,  while  globules  of  metallic 
mercury  are  left  in  the  bottom  of  tho  tube."  Br.  It  is  a  protiodideof  mercury 
Ilgl,  con.sisting  of  one  eq.  of  mercury  200,  and  one  of  iodine  126  3  =  32(J-3. 
Tho  Br.  Pharmacopoeia  considers  it  a  subiodide,  with  the  formula  IlgJ;  the 
eq.  of  mercury  being  100. 

Medical  Properlies  and  Uses.  Iodide  of  mercury  has  been  given  in  scrofula 
and  scrofulous  syphilis.  The  dose  is  a  grain  daily,  gradually  increased  to  three 
or  four  grains.  It  should  never  be  given  at  the  same  time  with  iodide  of  po- 
tassium, which  converts  it  immediately  into  biniodide  and  metallic  mercury. 
(Miaihe,  Journ.  de  Pharm.,  3e  ser.,  iv.  36.)  B. 

IIYDRARGYRI  OXIDUM  RUBRUM.  Z7.»S'.,  ^r.  Hydrargyri 
NiTRico  oxiDUM.  io»c?.    Red  Oxide  of  Mercury.    Red  Precipitate. 

"Take  of  Mercury  thirty-six  troijounces :  Nitric  Acid  twenty-four  troy- 
ounces;  Water  two  pints.  Dissolve  the  Mercury,  with  the  aid  of  a  gentle 
heat,  in  the  Acid  and  Water  previously  mi.xcd,  and  evaporate  to  dryness.  Rub 
the  dry  mass  into  powder,  and  heat  it  in  a  very  shallow  vessel  until  red  vapours 
cease  to  rise."  U.  S. 

"  Take  of  Mercury,  by  weight,  eight  ounces  [avoirdupois]  ;  Nitric  Acid  four 
Jluidounces  and  a  half  [Imperial  measure]  ;  Water  two  fluidounces  [Imp. 
meas.].  Dissolve  half  the  Mercury  in  the  Nitric  Acid  diluted  with  the  Water, 
evaporate  the  solution  to  dryness,  and  with  the  dry  salt  thus  obtained,  triturate 
the  remainder  of  the  Mercury  until  the  two  are  uniformly  blended  together 
Heat  the  mi.xture  in  a  porcelain  dish,  with  repeated  stirring,  until  acid  vapours 
cease  to  be  evolved,  and,  when  cold,  enclose  the  product  in  a  bottle."  Br. 

In  these  processes  the  mercury  is  first  oxidized  at  the  expense  of  a  portion 
of  the  nitric  acid,  the  remainder  of  which  unites  with  the  oxidized  metal  to 
form  either  nitrate  of  dcntoxide  of  mercury,  or  a  mixture  of  this  with  nitrate  of 
the  protoxide.  The  resulting  mass  when  exposed  to  a  strong  heat  is  decomposed, 
giving  out  red  nitrous  fumes,  and  assuming  successively  a  yellow,  orange,  and 
brilliant  purple-rod  colour,  which  becomes  orange  red  on  cooling.  These  changes 
are  owing  to  the  gradual  separation  and  decomposition  of  the  nitric  acid,  by 
the  oxygen  of  which  the  protoxide  of  mercury,  if  any  be  present,  is  converted 
into  deutoxide,  while  nitric  oxide  gas  escapes,  and  becomes  hyponitric  acid  va- 
pour on  contact  with  the  air.  The  deutoxide  of  mercury  is  left  behind;  batia 
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general  not  quite  free  from  the  nitrate,  which  cannot  be  wholly  decomposed  by 
beat,  without  endangering  the  decomposition  of  the  oxide  itself,  and  tlie  vola- 
tilization of  the  metal.  The  preparation  is  commonly  called  red  precipitate. 
The  name  of  red  oxide  of  mercury,  by  which  it  is  now  designated  in  most  of 
the  Pharmacopoeias,  is  appropriate,  as  nitrate  of  mercury  exists  in  it  merely 
as  an  accidental  impurity;  and  there  is  no  occasion  to  distinguish  the  prepa- 
ration from  the  pure  deutoxide  obtained  by  calcining  mercury,  the  latter  not 
being  officinal,  and  perhaps  never  employed. 

In  the  preparation  of  this  mercurial,  various  circumstances  influence  the 
nature  of  the  product,  and  must  be  attended  to,  if  we  desire  to  procure  the 
oxide  with  that  fine  bright  orange-red  colour,  and  shining  scaly  appearance, 
usually  considered  desirable.  Among  these  circumstances  is  the  condition  of 
the  nitrate  of  mercury  submitted  to  calcination.  According  to  Gay-Lussac,  it 
should  be  employed  in  the  form  of  small  crystalline  grains.  If  previously  pul- 
verized, as  directed  in  the  officinal  processes,  it  will  yield  an  orange-yellow  pow- 
der ;  if  it  be  in  the  state  of  large  and  dense  crystals,  the  oxide  will  have  a  deep- 
orange  colour.  Care  must  also  be  taken  that  the  mercury  and  acid  be  free  from 
impurities.  It  is  highly  important  that  sufficient  nitric  acid  be  employed  fully 
to  saturate  the  mercury.  M.  Paysse,  who  paid  great  attention  to  the  manufac- 
ture of  red  precipitate, recommended  70  parts  of  nitric  acid  from  34°  to  38° 
Baume,  to  50  parts  of  mercury.  This,  however,  is  an  excess  of  acid.  We  have 
been  told  by  a  skilful  practical  chemist  of  Philadelphia  that  he  has  found,  by 
repeated  experiment,  1  parts  of  nitric  acid  of  35°  Baume,  to  be  sufficient  fully  to 
saturate  6  parts  of  mercury.  Less  will  not  answer,  and  more  will  be  useless.  It 
is  not  necessary  that  the  salt  should  be  removed  from  the  vessel  in  which  it  is 
formed  ;  and  it  is  even  asserted  that  the  product  is  always  more  beautiful  when 
the  calcination  is  performed  in  the  same  vessel.  A  matrass  may  be  used  with  a 
large  fiat  bottom,  so  that  an  extended  surface  may  be  exposed,  and  all  parts 
heated  equally.  The  metal  and  acid  having  been  introduced,  the  matrass  should 
be  placed  in  a  sand-bath,  and  covered  with  sand  up  to  the  neck.  The  solution  of 
the  mercury  should  be  favoured  by  a  gentle  heat,  which  should  afterwards  be 
gradually  increased  till  red  vapours  appear,  then  maintained  as  equably  as  pos- 
sible till  these  vapours  cease,  and  at  last  slightly  elevated  till  oxygen  gas  begins 
to  escape.  This  may  be  known  by  the  increased  brilliancy  with  which  a  taper  will 
burn  if  placed  in  the  mouth  of  the  matrass,  or  by  its  rekindling  if  partially  ex- 
tinguished. Too  high  a  temperature  must  be  carefully  avoided,  as  it  decomposes 
the  oxide,  and  volatilizes  the  mercury.  At  the  close  of  the  operation,  the  mouth 
of  the  vessel  should  be  stopped,  and  the  heat  gradually  diminished,  the  matrass 
being  still  allowed  to  remain  in  the  sand-bath.  These  last  precautions  are  said 
to  be  essential  to  the  fine  red  colour  of  the  preparation.  It  is  best  to  operate 
upon  a  large  quantity  of  materials,  as  the  heat  may  be  thus  more  uniformly 
maintained.  The  direction  in  the  British,  taken  from  the  late  Ed.  Pharmaco- 
poeia, to  rub  a  portion  of  mercury  with  the  nitrate  before  decomposing  it,  renders 
the  process  more  economical ;  as  the  nitric  acid,  which  would  otherwise  be  dissi- 
pated, is  thus  employed  in  oxidizing  an  additional  quantity  of  the  metal. 

As  the  process  is  ordinarily  conducted  in  laboratories,  the  nitrate  of  mercury 
is  decomposed  in  shallow  earthen  vessels,  several  of  which  are  placed  upon  a 
bed  of  sand,  in  the  chamber  of  an  oven  or  furnace,  provided  with  a  flue  for  the 
escape  of  the  vapours.  Each  vessel  may  conveniently  contain  ten  pounds  of  the 
nitrate.  There  is  always  loss  in  the  operation  thus  conducted. 

Under  the  name  of  Hydrargyri  Oxydum  Eubrum,  the  Dublin  College  for- 
merly directed  a  preparation,  called  by  the  elder  chemists  hydrargyrum  prae- 
cipitatum  per  se,  or  precipitate  per  se,  and  sometimes  calcined  mercury,  made 
by  exposing  the  metal  to  a  heat  near  its  boiling  point,  or  about  600°  F.,  in  a 
matrass  with  a  broad  bottom  and  narrow  mouth.  The  vapours  rising  were  con- 
densed in  the  upper  part  of  the  vessel ;  and  a  circulation  was  thus  kept  up  with- 
in it,  during  which  the  mercury  .slowly  combined  with  oxygen,  being  converted 
first  into  a  black  and  then  into  a  red  powder.  But  the  process  was  very  slow, 
requiring  several  weeks  for  the  complete  oxidization  of  the  metal ;  and,  as  the 
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product,  which  was  pure  doutoxido,  had  no  pocnliar  virtues  to  recommend  it 
over  thf  oxido  procurtid  in  tlie  onliiiarv  mode,  it  was  properly  di«i*urde<l  hy  the 
Collejfu.  The  oxide  made  in  this  way  in  in  minute,  Hparkling,  cryHtallinc  Hcates, 
of  a  deep-red  colour,  becoming'  still  deeper  hy  heat. 

The  same  oxide  of  mercury,  prepared  by  precipitation,  was  recoj^nised  in  a 
former  London  l'harmacop(Bial)y  the  name  of  /lifilra?'(ji/ri  Jtinoxidum,  or  hi n- 
oxuU'  of  nwrrury.  It  was  nuule  by  addinj^  solution  of  potassa  in  excess  to  a 
solution  of  bichloride  of  niercury,  and  <lilfered  from  the  i)recedin;i^  only  in  con- 
taininj^some  water.  It  was  an  orang'cred,  im[)alpable  powder,  having  the  same 
properties  essentially  as  the  present  officinal  red  oxide.* 

rroiieriiea,  <(c.  Red  precipitate,  well  prepared,  has  a  brilliant  red  colour, 
with  a  shade  of  orange,  a  shining  scaly  appearance,  and  an  acrid  taste.  It  i« 
very  slightly  soluble  in  water,  of  which  Dr.  Barker  found  1000  parts  to  take  up 

|4)'62  of  the  oxide.  Dr.  Christison  found  1  part  of  the  oxide  to  be  dissolved  by 
ibout  7000  parts  of  boiling  water,  and  the  solution  to  give  a  black  precipitate 

'with  sulphuretted  hydrogen.  Tannic  acid  precipitates  metallic  mercury  from 
its  aqueous  solution,  especially  when  heated.  (Hullock,  Proceed,  of  Am.l'barm. 
Asfioc,  1858,  p.  306.)  It  is  insoluble  in  cold  alcohol  and  ether.  (Ibid.)  Kitric 
and  muriatic  acids  dissolve  it  without  effervescence.  It  yields  oxygen  when 
heated,  and  at  a  red  heat  is  decompo.scd  and  entirely  dissipated.  It  is  essentially 
the  deutoxide  (peroxide)  of  mercury,  consisting  of  one  equivalent  of  the  metal 
200,  and  two  of  o.xygen  16  =  216,  or,  according  to  the  Hr.  Pharmacopoeia,  the 
l)rotoxide.  consisting  of  one  eq.  of  mercury  100,  and  one  of  oxygen  8=  108;  but, 
in  its  ordinary  state,  it  always  contains  a  minute  proportion  of  nitric  acid,  pro- 
bably iu  the  state  of  subnitrate.  According  to  Brande,  when  rubbed  and  washed 

*  Yellow  Amorphous  Oxide  of  Mercury.  This  preparation  differs  from  the  red  oxide  in 
beinij  made  by  precipitation.  Great  care  should  be  observed  to  procure  it  perfectly  pure. 
Dr.  iloftinann  recommends  the  following  method.  A  solution  of  corrosive  sublimate  is 
to  be  treated  with  solution  of  potassa  in  slight  excess.  After  the  complete  depo.sition  of 
the  precipitated  oxide,  the  supernatant  liquid  is  to  be  decanted,  and  the  precipitate 
thoroughly  washed  with  distilled  water,  and  dried  with  a  gentle  heat  in  the  absence  of 
daylight.  Thus  prepared,  the  oxide  is  of  a  yellow  ■colour  similar  to  that  of  the  yelk  of 
eggs,  and  is  a  completely  amorphous  powder,  exhibiting  no  evidence  of  crystalline  par- 
ticles even  under  the  microscope.  In  consequence  of  its  different  state  of  aggregation, 
it  presents  some  peculiarities  in  its  chemical  relations;  being  much  more  quickly  acted 
on  by  reagents  than  the  red  oxide.  Thus,  oxalic  acid,  which  acts  on  the  red  oxide  only 
with  the  aid  of  heat,  immediately  combines  with  the  yellow  oxide  at  ordinary  tempera- 
tures, producing  the  white  oxalate  ;  and  while  the  latter  oxide,  in  contact  with  chlorine, 
gives  up  oxygen  to  that  element,  forming  hypochloric  acid  and  calomel,  the  former  ex- 
ercises scarcely  any  influence  on  the  gas  at  common  temperatures.  The  attention  recently 
paid  to  the  yellow  oxide  is  owing  to  its  peculiar  applicability  to  the  local  treatment  of 
diseases  of  the  eye,  in  consequence  of  its  amorphous  character.  Mr.  B.  Squire,  of  Eng- 
land, was  the  first  to  notice  publicly  this  use  of  the  oxide  (see  Pharm.  Journ.,  2d  series, 
vi.  512) ;  but  a  subsequent  communication  from  Drs.  Pagenstecher  and  Hoffmann,  of 
Wiesbaden,  in  the  "Ophthalmic  Review"  (July,  1865),  has  given  greater  importance  to 
the  subject,  as  adding  the  weight  of  experince  to  that  of  theory. 

The  red  oxide,  however  carefully  it  may  be  triturated,  even  though  in  a  perfectly  im- 
palpable state,  still  shows  under  the  microscope  crystalline  particles,  which,  in  contact 
with  the  conjunctiva,  cause  more  or  less  irritation;  and  it  can,  therefore,  be  readily 
understood  that,  in  the  ordinary  mode  of  preparing  it  for  use  as  an  ointment,  it  may 
sometimes  be  productive  of  serious  annoyance.  From  this  objection  the  yellow  oxide  is 
entirely  exempt ;  and  its  consequent  superiority  for  the  purpose  of  an  eye-ointn\ent  was 
fully  determined  by  Dr.  Pagenstecher,  who  was  induced  to  employ  it  at  the  recom- 
mendation of  Dr.  Hoffmann. 

But  the  character  of  the  unctuous  vehicle  is  of  much  importance.  Without  being  so 
liquid  as  to  allow  the  powder  to  subside,  it  must  yet  be  of  so  soft  a  consistence  as  to  melt 
at  the  heat  of  the  body,  and  thus,  when  introduced  into  the  eye,  to  spread  equably  over 
the  surface.  It  should,  moreover,  be  as  far  as  possible  chemically  indifferent  to  the 
oxide,  and,  while  perfectly  bland  in  its  proper  state,  should  not  be  liable  to  become  irri- 
tating by  rancidity.  After  many  trials,  the  best  vehicle  was  found  to  be  either  cold 
cream,  consisting  of  spermaceti,  wax,  and  almond  oil,  without  the  rose-water,  or  a  mix- 
ture of  buttec  of  cacao  and  almond  oil.  The  oil  employed  should  be  as  fresh  as  possible  ; 
and  the  proportion  of  the  oxide  to  the  unctuous  vehicle  recommended  is  a  drachm  of  the 
former  to  an  ounce  of  the  latter  [Pharm.  Journ.,  2d  ser.,  vii.  324.) — Note  to  the  thirteenth 
edition. 
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with  a  solution  of  potassa,  edulcorated  with  distilled  water,  and  carefully  dried, 
it  may  be  regarded  as  nearly  pure  deutoxide.  It  is  said  to  be  sometimes  adul- 
terated with  brickdust,  red  lead,  &c.;  but  these  may  be  readily  detected,  as  the 
oxide  of  mercury  is  wholly  dissipated  if  thrown  upon  red-hot  iron.  The  disen- 
gagement of  red  vapours,  when  it  is  heated,  indicates  the  presence  of  nitrate  of 
mercury.  The  same  or  some  other  saline  impurity  would  be  indicated,  should 
water,  in  which  the  oxide  has  been  boiled,  attbrd  a  precipitate  with  lime-water. 
3Iedical  Properties  and  Uses.  This  preparation  is  too  harsh  and  irregular  in 
its  operation  for  internal  use;  but  is  much  employed  externally  as  a  stimulant 
and  escharotic  either  in  the  state  of  powder  or  of  ointment.  In  the  former  state 
it  is  sprinkled  on  the  surface  of  chancres,  and  indolent,  flabby,  or  fungous  ulcers ; 
and,  mixed  with  8  or  10  parts  of  finely  powdered  sugar,  is  sometimes  blown  into 
the  eye  to  remove  opacity  of  the  cornea.  The  powder  should  be  finely  levigated. 
The  ointment  is  officinal.* 

*  Black  Oxide  of  Mercury.  Oxidtnn  Hydrargyri  Nigrtim.  XJ.  S.  1850.  Though  discarded 
from  the  Pharmacopoeia,  this  preparation  still  has  claims  to  notice.  It  was  obtained  bj' 
the  following  officinal  process. 

"  Take  of  Mild  Chloride  of  Mercury  [calomel],  Potassa,  each,  four  ounces ;  Water  a 
pint.  Dissolve  the  Potassa  in  the  Water,  and,  when  the  dregs  have  subsided,  pour  off  the 
clear  solution.  To  this  add  the  Mild  Chloride  of  Mercury,  and  stir  them  constantly  to- 
gether till  the  Black  Oxide  is  formed.  Having  poured  oft"  the  supernatant  liquor,  wash 
the  Black  Oxide  with  distilled  water,  and  dry  it  with  a  gentle  heat."  U.  S.  1850. 

The  object  of  this  process  is  to  obtain  the  protoxide  or  black  oxide  of  mercury,  which 
was  at  one  time  believed  to  be  the  active  constituent  of  those  preparations  in  which  the 
metal  is  minutely  divided  by  trituration.  The  calomel  is  completely  decomposed  by  the 
solution  of  potassa ;  its  chlorine  uniting  with  potassium  to  form  chloride  of  potassium, 
which  remains  in  solution,  and  the  mercury  with  the  oxygen  of  the  potassa  to  form  pro- 
toxide of  mercury,  which  subsides.  More  potassa  is  employed  than  by  calculation  would 
seem  to  be  requisite;  but  it  has  been  ascertained  by  experiment  that  a  considerable  ex- 
cess is  necessary  for  the  complete  decomposition  of  the  calomel.  The  use  of  the  officinal 
solution  of  potassa  is  preferable,  on  the  score  of  economy,  to  that  of  a  solution  extempo- 
raneously prepared  from  the  caustic  alkali.  In  order  to  ensure  the  success  of  the  process, 
the  calomel,  very  finely  levigated,  should  be  nibbed  quickly  with  the  alkaline  solution 
in  a  mortar  ;  and  the  resulting  oxide  should  be  dried  in  the  dark  with  a  very  gentle  heat, 
as  it  is  decomposed  by  the  agency  both  of  light  and  of  an  elevated  temperature.  Por  the 
same  reason  it  should  be  preserved  in  an  opaque  bottle.  This  mode  of  preparing  the 
black  oxide  of  mercury  originated  with  Mr.  Donovan. 

The  oxide  may  also  be  prepared  by  decomposing  a  solution  of  nitrate  of  protoxide  of 
mercury  by  solution  of  potassa.  This  nitrate  may  be  obtained  by  treating  20  parts  of  mer- 
cury with  18  parts  of  nitric  acid  of  25°  Baume,  adding,  when  nitrous  vapours  cease  to  rise, 
10  parts  of  warm  distilled  water,  boiling  for  a  short  time,  decanting  the  clear  liquor,  and 
setting  it  aside  to  crystallize.  The  mother-waters  by  evaporation  will  furnish  a  new  pro- 
ductofcrystals  of  nitrate  of  protoxide.  (Eaticr,  Pharm.  Fran(;.)  The  London  College  form- 
erly prepared  this  oxide  by  decomposing  calomel  with  lime-water ;  but  it  is  extremely 
difficult  to  effect  a  complete  decomposition  in  this  Avay,  and  the  preparation  was  conse- 
quently almost  always  mixed  with  calomel.  The  preparation,  officinal  in  a  former  Dublin 
Pharmacopoeia  under  the  name  of  Pidvis  Hydrargyri  Cinereus,  made  by  adding  carbonate 
of  ammonia  to  a  solution  of  mercury  in  heated  nitric  acid,  was  a  mixture  of  subnitrate 
of  mercury  and  ammonia  with  protoxide  of  mercury.  Both  the  London  and  Dublin  Col- 
leges abandoned  the  protoxide  in  the  latest  editions  of  their  Pharmacopoeias. 

Properties,  ^-c.  As  first  prepared,  this  oxide  is  greenish-black  ;  but,  as  found  in  the  shops, 
it  is  almost  always  of  an  olive  colour.  It  is  inodorous,  tasteless,  and  said  to  be  insoluble 
\\\  water  and  alkaline  solutions  ;  but,  according  to  Mr.  Charles  Bullock,  it  is  appreciably 
soluble  in  cold  water,  and  toagreater  extent  in  boiling  water,  but  is  insoluble  in  cold  alco- 
holand  ether.  (Proceedingsof  the  Am.  Pharm.  Assoc, 1858, Tp.  302.)  It  consists  of  one  eq.  of 
mercury  200,  and  one  of  oxygen  8  =  208.  On  exposure  to  light  or  heat  it  is  decomposed, 
one  part  assuming  the  metallic  state,  in  consequence  of  the  loss  of  its  oxygen,  which  con- 
verts another  part  into  the  deutoxide.  The  preparation,  therefore,  becomes  a  mixture  of 
the  protoxide,  deutoxide,  and  metallic  mercury,  with  which  calomel  is  sometimes  associ- 
ated, in  consequence  of  the  incomplete  decomposition  of  that  employed  in  the  process.  By 
a  strong  heat  it  is  completely  dissipated,  and  metallic  globules  are  sublimed.  When  pure 
it  is  soluble  in  acetic  and  nitric  acids,  and  entirely  insoluble  in  muriatic  acid,  which  forms 
with  it  water  and  calomel.  If  it  contain  the  deutoxide,  this  will  be  dissolved  by  muriatic 
acid,  and  may  be  detected  in  the  solution  by  the  production  of  a  white  precipitate  with 
water  of  ammonia,  and  a  yellow  one  with  solution  of  potassa  Calomel,  if  present,  may  be 
discovered  by  boiling  the  powder  with  a  solution  of  potassa,  thus  forming  chloride  of 
potassium,  which,  when  the  solution  is  saturated  with  nitric  acid,  will  afford  a  white  pre- 
cipitate of  chloride  of  silver  on  the  addition  of  nitrate  of  silver.  [Phillips.) 
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Off. Prep.  ■  Ilydrargvi-i  Cyanidura,  U.S.;  Unguentum  Hydrorgvri  Oxidi 
Ruhri.  '  '      W. 

HYJ)RARGYKI  SULPHAS,  ^r.  Sulphate  of  Mcrnm/. 

"Take  of  Mercury,  by  woiglit,  twenty  ou-ncen  [avoirdupois]  ;  Sulphuric  Acid 
twelve  JiutdounceH  [Imperial  iiieusure].    llcat  the  Mercury  with  the  Sulphuric 

cid  in  a  porcelain  vessel,  ntirring  constantly,  until  the  metal  disuppears,  then 

ntinue  the  heat  until  a  dry  white  salt  remains."  Jh-. 

Mercury  is  not  acted  on  by  cold  sulphuric  acid;  but,  when  boiled  with  an 
«xces8  of  this  acid  to  dryness,  it  is  deutoxidizcd  at  the  expense  of  part  of  the 
acid,  sulphurous  acid  being  copiously  evolved;  and  the  deutoxidefoimed  unitCH 
with  the  undecomposed  portion  of  the  sulphuric  acid,  so  as  to  form  bisulphate 
of  <leutoxide  of  mercury,  which  is  the  officinal  sulphate. 

Sulphate  of  mercury,  as  obtained  by  a  separate  formula,  is  peculiar  to  the 
British  Pharmacopoeia;  but  it  is  formed  as  the  first  step  of  the  processes  of  the 
U.  S.  riiarmacopoeia  for  preparing  corrosive  sublimate,  calomel,  and  turpeth 
mineral.  The  adoption  of  a  separate  formula  and  distinct  officinal  name  for  this 
salt  is  certainly  a  convenience ;  as  it  obviates  the  necessity  of  repeating  the  di- 
rections for  obtaining  the  same  substance  in  several  formulas.  On  account  of 
its  various  uses,  it  requires  to  be  made  on  a  large  scale  by  the  manufacturing 
chemist;  and  the  process  is  generally  performed  in  a  cast-iron  vessel,  which 
should  be  conveniently  arranged  for  the  escape  and  decomposition  of  the  sul- 
phurous acid  fumes,  which  otherwise  become  a  serious  nuisance  to  the  neigh- 
bourhood. The  best  way  to  eflFect  this  purpose  is  to  allow  them  to  pass  off 
through  a  very  lofty  chimney,  mixed  with  abundance  of  coal  smoke. 

Properties,  <f:c.  Sulphate  of  mercury  is  in  the  form  of  a  white  crystalline 
powder,  becoming  yellow  by  the  affusion  of  water,  and  entirely  volatilizable 
by  heat.  It  consists  of  two  eqs.  of  acid  80  and  one  of  deutoxide  of  mercury 
2l6  =  296;  or,  according  to  the  Br.  Pharmacopoeia,  of  one  eq.  of  acid  40  and 
one  of  protoxide  of  mercury  108  =  148.    It  has  no  medical  uses. 

Off.  Prep.  Hydrargyri  Perchloridum,  Br.;  Ilydrargyri  Subchloridura,  Br. 

B. 

HYDRARGYRI  SULPHAS  FLAVA.  U.S.  Yelloio  Sulphate  of 
Mercury.    Turpeth  Mineral. 

"Take  of  MerfUTj  four  troyounces ;  Suljyhuric  Acid  six  troy  ounces.    Mix 

'them  in  a  glass  vessel,  and  boil,  by  means  of  a  sand-bath,  until  a  dry  white 

mass  remains.    Rub  this  into  powder,  and  throw  it  into  boiling  water.    Pour 

off  the  supernatant  liquor,  wash  the  yellow  precipitate  repeatedly  with  hot 

■water,  and  dry  it."  U.  S. 

By  referring  to  the  articles  on  corrosive  sublimate  and  calomel,  it  will  be 
found  that  the  peculiar  salt  which  is  generated  by  boiling  sulphuric  acid  with 
mercury  to  dryness,  is  directed  to  be  made  as  the  first  step  for  obtaining  those 
chlorides;  and  here  the  same  salt  is  again  directed  to  be  formed  in  preparing 
turpeth  mineral.  We  have  already  stated  that  this  salt  is  the  bisulphate  of 
deutoxide  of  mercury.  When  thrown  into  boiling  or  even  warm  water  it  is 
instantly  decomposed,  and  an  insoluble  salt  is  precipitated,  which  is  the  tur- 
peth mineral.  According  to  Berzelius,  turpeth  mineral  is  a  basic  sesquisulphate 

Medical  Properties  and  Uses.  The  black  oxide  is  alterative,  sialagogue,  and  purgative.  It 
may  be  employed  for  the  same  purposes  as  calomel,  over  which,  however,  it  has  not  in  our 
hands  exhibited  any  superiority,  while,  from  the  occasional  presence  of  the  deutoxide,  it 
must  be  liable  to  operate  harshly.  Dr.  B.  H.  Coates,  of  this  city,  informed  us  some  years 
since  that  he  used  it  habitually  as  a  mercurial,  and  found  it  to  answer  an  excellent  purpose. 
The  idea  under  which  it  was  introduced  into  use,  that  it  was  the  basis  of  the  blue  pill,  is 
erroneous.  Made  into  an  ointment  with  lard,  according  to  the  process  of  Donovan,  it  may 
be  applied  extrrnally  with  good  effect  in  bringing  the  system  under  the  mercurial  in  fluence. 
(See  Unguentum  Ilydrargyri.)  Its  dose  as  an  alterative  is  one-fourth  orhnlf  of  a  grain  daily, 
a«  a  sialagogue  from  one  to  three  grains  two  or  three  times  a  day,  given  in  the  form  of  pill. 
It  was  used  by  Mr.  Abernethy  for  mercurial  fumigation  ;  the  patientbeing  placed,  covered 
with  under-garments,  in  a  vapour-bath,  and  exposed  for  16  or  20  minutes  to  the  vapours 
arising  from  two  drachms  of  the  oxide,  put  upon  heated  iron  within  the  bath.        W. 
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of  deutoxide  of  mercury,  and  the  supernatant  solution  contains  a  supersulphate, 
consisting  of  six  eqs.  of  acid  and  one  of  base.  The  same  composition  for  turpeth 
mineral  is  given  by  Gay-Lussac;  and  its  accuracy  was  verified  by  Sir  Robert 
Kane  of  Dublin.  (See  Fharni.  Journ.,  August,  1842.)  The  composition  above 
given  of  turpeth  mineral  implies  the  decomposition  of  four  eqs.  of  bisulphate 
of  deutoxide,  and  the  manner  in  which  the  reaction  takes  place  is  shown  by 
the  following  equation;  4( Hg02,2S03)  =  turpeth  mineral,  3Hg02,2S03,  and 
supersulphate  of  mercury,  HgO^.ttSOg. 

Properties,  &c.  Yellow  sulphate  of  mercury  is  a  lemon-yellow  powder,  of 
a  somewhat  acrid  taste.  It  dissolves  in  2000  parts  of  cold,  and  about  600  of 
boiling  water.  Exposed  to  a  moderate  heat,  it  becomes  first  red  and  after- 
wards brownish-red,  but  regains  its  original  colour  on  cooling.  (Barker.)  At 
a  red  heat  it  is  decomposed  and  dissipated,  sulphurous  acid  being  evolved,  and 
metallic  globules  sublimed.  It  was  originally  called  turpeth  mineral,  from  its 
resemblance  in  colour  to  the  root  of  Ipomsea  TurpefJmm. 

Medical  Properties  and  Uses.  Turpeth  mineral  is  alterative,  and  powerfully 
emetic  and  errhine.  As  an  alterative,  it  has  been  given  in  leprous  disorders  and 
glandular  obstructions.  It  has  been  usefully  employed  as  an  emetic,  repeated 
every  few  days,  in  chronic  enlargement  of  the  testicle.  It  operates  with  great 
promptness,  and  sometimes  excites  ptyalism.-  Dr.  Hubbard,  of  Maine,  considers 
it  a  valuable  emetic,  in  cases  requiring  an  equalizing  and  revulsive  effect,  apart 
from  any  cathartic  operation,  which  he  has  never  known  it  to  produce.  He 
recommends  it  highly  as  an  emetic  in  croup,  on  the  ground  of  its  promptness 
and  certainty,  and  of  its  not  producing  catharsis,  or  the  prostration  caused  by 
antimony.  The  dose  for  a  child  two  years  old  is  two  or  three  grains,  repeated 
in  fifteen  minutes,  if  it  should  not  operate.  As  an  errhine,  it  has  been  used 
with  benefit  in  chronic  ophthalmia;  but  it  sometimes  produces  salivation  when 
thus  employed.  The  dose  as  an  alterative  is  from  a  quarter  to  half  a  grain  ;  as 
an  emetic  from  two  to  five  grains.  When  employed  as  an  errhine,  one  grain 
may  be  mixed  with  five  of  starch  or  povi^dered  liquorice  root. 

Turpeth  mineral,  in  an  overdose,  acts  as  a  poison.  A  case  of  death  in  a  boy 
aged  sixteen,  caused  by  swallowing  a  drachm,  is  reported  by  Dr.  Letheby  in 
the  London  Medical  Gazette  for  March,  1847.  B. 

HYDRAEGYRl  SULPHURETUM  RUBRUM.  U.S.  Cinnabaris. 

Ed.    Red  Sidphuret  of  Mercury.   Bisulphuret  of  Mercury.   Cinnabar. 

"  Take  of  Mereuvy  forty  troyounces  ;  Sulphur  eight  iroyounces.  To  the  Sul- 
phur, previously  melted,  gradually  add  the  Mercury,  with  constant  stirring,  and 
continue  the  heat  until  the  mass  begins  to  swell.  Then  remove  the  vessel  from 
the  fire,  and  cover  it  closely  to  prevent  the  contents  from  inflaming.  When  the 
mass  is  cold,  rub  it  into  powder,  and  sublime."  U.  S. 

This  preparation  has  been  discarded,  we  think  somewhat  prematurely,  by  the 
British  Council. 

Mercury  and  sulphur,  when  heated  together,  unite  with  great  energy,  and  a 
product  is  obtained,  which  by  sublimation  becomes  the  red  or  bisulphuret  of 
mercury.  In  order  to  render  the  combination  more  prompt,  the  sulphur  is  first 
melted  ;  and  the  addition  of  the  mercury  should  be  made  gradually,  while  the 
,  mixture  is  constantly  stirred.  Dr.  Barker  recommends  the  addition  of  the  metal 
b}'^  straining  it  jupon  the  melted  sulphur  through  a  linen  cloth,  whereby  it  falls 
in  a  minutely  divided  state.  When  the  temperature  has  arrived  at  a  certain 
point,  the  combination  takes  place  suddenly  with  a  slight  explosion,  attended 
with  the  inflammation  of  the  sulphur,  which  must  be  extinguished  by  covering 
the  vessel.  A  black  mass  will  thus  be  formed,  containing  generally  an  excess  of 
sulphur,  which,  before  the  sublimation  is  performed,  should  be  got  rid  of  by 
gently  heating  the  matter,  reduced  to  powder,  on  a  sand-bath.  The  sublimation 
is  best  performed,  on  a  small  scale,  in  a  loosely  stopped  glass  matrass,  which 
should  be  placed  in  a  crucible  containing  sand,  and,  thus  arranged,  exposed  to  a 
red  heat.  The  equivalent  quantities  for  forming  this  sulphuret  are  32  of  sulphur 
and  200  of  mercury. 
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Preparation  on  the  Large  Scale.    Cinnabar  Is  seldom  prepared  on  a  Bmall 
le,  bt'inj^  made  in  largo  quantities  for  the  purposeH  of  the  arts.   In  Holland, 

here  it  is  principally  niunufactiinul,  the  sulpliur  in  melted  in  a  cast-iron  vessel, 
and  the  mercury  is  add«'(l  in  a  divided  state,  by  causing  it  to  pass  through  cha- 
mois leather.  As  soun  as  the  c<>ml)inati<>n  has  taken  place,  the  iron  vessel  is 
surmounted  l)y  another,  into  which  the  cinnabar  is  sublimed.  The  larger  the 
quiintity  of  the  materials  employed  in  one  operation,  the  liner  will  be  the  tint  of 
tlie  product.  It  is  also  important  in  the  manufacture  to  use  the  materials  pure, 
:uid  to  drive  off  any  uncoml)ined  sulphur  which  may  exist  in  the  mass,  before 

iibiuitting  it  to  sublimation. 
Properties,  tt-c.  Red  sulphuret  of  mercury  is  in  the  form  of  heavy,  brilliant, 
crystalline  masses,  of  a  dee{)-red  colour  and  fibrous  texture.  It  is  inodorous  and 
tasteless,  and  insoluble  in  water  and  alcohol.  It  is  not  acted  on  by  nitric,  muri- 
atic, or  cold  sulphuric  acid,  or  by  solutions  of  the  caustic  alkalies;  but  is  soluble 
in  nitromuriatic  acid,  on  account  of  the  free  chlorine  which  the  mixed  acid  con- 
tains. When  heated  with  potassa,  it  yields  globules  of  mercury.  In  the  open 
air  it  is  decomposed  by  heat,  the  sulphur  becoming  sulphurous  acid,  and  the 
mercury  being  volatilized.  In  close  vessels  at  a  red  heat  it  sublimes  without  de- 
composition, and  condenses  in  a  mass,  composed  of  a  multitude  of  small  needles. 
When  duly  levigated,  it  furnishes  a  brilliant  red  powder,  which  is  the  paint 
called  vermilion.  The  same  compound  occurs  native,  being  the  sole  ore  from 
which  mercury  is  extracted.  The  preparation,  if  purchased  in  powder,  should 
be  carefully  examined  ;  as,  in  that  state,  it  is  sometimes  adulterated  with  red 
lead,  dragon's  blood,  or  chalk.  If  red  lead  be  present,  acetic  acid,  digested  with 
it,  will  yield  a  yellow  precipitate  (iodide  of  lead)  with  iodide  of  potassium. 
Dragon's  blood  may  be  detected  by  alcohol,  which  will  take  up  the  colouring 
matter  of  that  substance,  if  present ;  and,  if  chalk  be  mixed  with  it,  efferves- 
cence will  be  excited  on  the  addition  of  an  acid.  This  sulphuret  consists  of  one 
cq.  of  njercury  200,  and  two  of  sulphur  32  =  232. 

Medical  Properties  and  Uses.  Cinnabar  was  formerly  thought  to  be  altera- 
tive and  anthelmintic,  but  is  at  present  seldom  "given  internally.  It  is  sometimes 
employed  by  fumigation,  as  a  rapid  sialagogue,  in  venereal  ulcers  of  the  nose 
and  throat,  in  cases  in  which  it  is  important  to  bring  the  system  under  the  in- 
fluence of  mercury  in  the  shortest  possible  time.  The  dose  internally  is  from  ten 
grains  to  half  a  drachm,  in  the  form  of  electuary  or  bolus.  When  used  by  fumi- 
gation, half  a  drachm  may  be  thrown  on  a  red-hot  iron,  and  the  fumes  inhaled 
as  they  arise.  These  consist  of  sulphurous  acid  gas  and  mercurial  vapour,  the 
former  of  which  must  prove  highly  irritating  to  the  patient's  lungs.  A  better 
substance  for  mercurial  fumigation  is  the  black  oxide  of  mercury.*  B. 

*  Black  Sulphuret  of  Mercury.  Ethiops  Mineral.  Hydrargyri  Sulphuretum  Nigrum. 
Though  very  properly  discarded  from  the  Pharmacopoeias,  this  has  too  long  occupied  a 
place  in  the  catalogue  of  the  Materia  Medica  to  be  passed  over  entirely  without  notice. 
The  following  was  the  formula  of  the  U.  S.  Pharmacopoeia  of  1850,  for  its  preparation. 

"Take  of  Mercury,  Sulphur,  each,  a  pound.  Rub  them  together  till  all  the  globules 
disappear."  U.  S. 

Mercury  and  sulphur  have  a  strong  affinity  for  each  other,  as  is  shown  by  the  fact,  that, 
when  they  are  triturated  together  in  quantities,  the  mixture  grows  hot,  cakes,  and  exhales 
a  sulphurous  odour.  During  the  trituration,  the  mixture  should  be  sprinkled  from  time  to 
time  with  a  little  water  or  alcohol,  to  prevent  the  dust  from  rising,  which  exposes  the  ope- 
rator to  serious  inconvenience.  When  rubbed  together  in  equal  weights,  as  directed  in  the 
formula,  they  are  supposed  to  unite  chemically ;  but  the  proportion  of  sulphur  is  much 
greater  than  is  necessary  to  form  a  definite  compound.  Only  two  sulphurets  of  mercury 
have  been  admitted  by  chemists  generally,  the  protosulphuret,and  bisulphuret  or  cinnabar ; 
•but  the  quantity  of  sulphur  directed  in  the  process  is  much  more  than  sufficient  to  form 
even  the  latter.  It  is  still  undetermined  what  is  the  exact  nature  of  the  officinal  black  sul- 
phuret, or  ethiops  mineral.  Mr.  Brande,  from  his  experiments,  considers  it  to  be  the  bisul- 
phuret mixed  with  sulphur.  Thus,  he  found  that,  when  boiled  repeatedly  in  solution  of 
])0ta.ssa,  sulphur  was  dissolved,  and  a  black  insoluble  powder  was  left,  which  sublimed 
without  d45composition,  and  yielded  a  substance  having  all  the  characters  of  cinnabar. 

Ethiops  mineral  is  sometimes  obtained  by  melting  sulphur  in  a  crucible,  and  adding  to 
it  an  equal  weight  of  mercury ;  but,  when  thus  prepared,  the  sulphur  is  apt  to  bccomo 
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HYDRARGYRUM  AMMONIATUM.  U.  S.,  Br.  Hydrargyri 
Precipitatum  Album.  Ml.   Hydrargyri  Ammonio-chloridum.  Lond. 

Amm.oniated  Mercury.    White  Precipitate. 

"  Take  of  Corrosive  Chloride  of  Mercury  six  troyounces ;  "Water  of  Ammonia 
eight  fiuidounces  ;  Distilled  Water  ezgr/?ij9in^s.  Dissolve  the  Corrosive  Chloride 
of  Mercury  in  the  Distilled  Water,  with  the  aid  of  heat,  and  to  the  solution, 
when  cold,  add  the  Water  of  Ammonia,  frequently  stirring.  Wash  the  precipi- 
tate with  water  until  the  washings  become  nearly  tasteless,  and  dry  it."  U.S. 

"Take  of  Perchloride  of  Mercury /A?'ee  oimces  [avoirdupois] ;  Solution  of 
Xmvciomdi  four  fiuidounces  ;  Distilled  Water  three  pints  [Imperial  measure]. 
Dissolve  the  Perchloride  of  Mercury  in  the  Water  with  the  aid  of  a  moderate 
heat;  mix  the  Solution  with  the  Ammonia,  constantly  stirring;  collect  the 
precipitate  on  a  filter,  and  wash  it  well  with  cold  Distilled  Water  until  the 
liquid  which  passes  through  ceases  to  give  a  precipitate  when  dropped  into  a 
solution  of  nitrate  of  silver  acidulated  with  nitric  acid.  Lastly,  dry  the  product 
at  a  temperature  not  exceeding  212°."  Br. 

The  Pharmacopoeias  now  agree  in  obtaining  white  precipitate  by  precipi- 
tating a  solution  of  corrosive  sublimate  by  ammonia.  When  ammonia,  in  slight 
excess,  is  added  to  a  cold  solution  of  corrosive  sublimate,  muriate  of  ammonia  is 
formed  in  solution,  and  the  white  precipitate  of  the  Pharmacopoeias  is  thrown 
down.  The  precipitate  is  washed,  according  to  the  IT.  S.  formula,  until  the  wash- 
ings become  nearly  tasteless,according  to  the  British, with  greater  precision, until 
they  cease  to  give  evidence  of  the  presence  of  a  chloride  by  producing  a  precipi- 
tate with  nitrate  of  silver  acidulated  with  nitric  acid.  The  matter  washed  aw^ay 
is  muriate  of  ammonia  and  the  excess  of  ammonia  employed;  and  hence  the 
washings,  agreeably  to  the  directions  of  the  British  formula,  are  tested  with  an 
acid  solution  of  nitrate  of  silver.  According  to  Sir  Robert  Kane,  white  precipi- 
tate has  a  composition  corresponding  to  one  eq.  of  bichloride  of  mercury,  united 
with  one  eq.  of  a  compound  consisting  of  one  eq.  of  mercury  combined  with  two 
eqs.  of  a  hypothetical  body  represented  by  one  eq.  of  ammonia  minus  one  eq.  of 
hydrogen.  This  hypothetical  body,  represented  by  NH^,  he  has  named  amido- 
gen,  the  amide  of  some  chemists.  The  reaction  may  be  supposed  to  take  place  be- 
tween four  eqs.  of  ammonia  and  two  of  bichloride  of  mercury.  Two  eqs.  of  am- 
monia by  parting  with  one  eq.,  each,  of  hydrogen,  become  two  eqs.  of  amidogen, 
which  unite  with  the  mercury  of  one  eq.  of  the  bichloride  to  form  the  binamide 
of  mercury;  while  the  two  liberated  eqs.  of  hydrogen  of  the  ammonia  combine 
with  the  two  liberated  eqs.  of  chlorine  of  the  bichloride,  forming  two  eqs.  of  mu- 
riatic aeid  ;  and  the  binamide  then  unites  with  the  second  eq.  of  the  bichloride 
to  produce  the  insoluble  chloro-amide  of  mercury  or  white  precipitate,  which 
falls.  The  two  eqs.  of  muriatic  acid  combine  with  a  like  number  of  ammonia, 
and  remain  in  solution  as  two  eqs.  of  muriate  of  ammonia.  In  symbols,  the 
reaction  is  thus  denoted:  4NH3  and  2HgCl,=  Hg,2NH2+HgCl2  and  2(NH3, 

acidified,  and  the  preparation  to  acquire  an  activity  which  does  not  belong  to  it  when  ob- 
tained by  trituration. 

Properties,  ^c.  Black  sulphuret  of  mercury  is  a  heavy,  tasteless,  insoluble  powder.  When 
exposed  to  heat,  it  becomes  of  a  dark-violet  colour,  emits  the  excess  of  sulphur  in  sulphur- 
ous acid  fumes,  and  sublimes  in  brilliant  red  needles  without  residue.  If  charcoal  be  pre- 
sent it  will  remain  behind.  When  well  prepared,  no  globules  of  mercury  are  discernible  in 
it  when  viewed  with  a  magnifier  ;  and,  if  rubbed  on  a  gold  ring,  it  should  not  communi- 
cate a  white  stain.  Ivory-black  is  detected  in  it  by  throwing  a  small  portion  on  red-hot 
iron,  when  a  white  matter  (phosphate  of  lime)  will  be  left  behind.  Adulteration  by  sul- 
jihuret  of  antimony  is  shown,  if  muriatic  acid,  boiled  on  a  portion  of  the  powder,  acquires 
the  property  of  causing  a  precipitate  of  oxychloride  of  antimony  when  added  to  water.  Ac- 
cording to  the  views  of  Mr.  Brande,  ethiops  mineral  consists  of  one  eq.  of  bisulphuret  of 
mercury,  mixed  with  about  ten  and  a  half  eqs.  of  sulphur  in. excess. 

Medical  Properties.  Ethiops  mineral  is  supposed  to  be  alterative,  and  as  such  has  been 
sometimes  prescribed  in  glandular  aifections  and  cutaneous  diseases,  especially  in  the  cases 
of  scrofulous  children,  to  which,  from  the  mildness  of  its  operation,  it  has  been  thought  to 
be  well  adapted.  The  dose  generally  given  was  from  five  to  thirty  grains,  repeated  several 
times  a  day  ;  but  it  has  often  been  administered  in  much  larger  doses,  without  producing 
any  obvious  impression  on  the  system.  At  present  it  is  very  little  used  as  a  medicine.    B. 
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I        HCl).    For  an  account  of  ammonium,  hoc  pacje  103.    The  analysis  of  Kane 
I        agrees  virtually  with  thoso  of  (iuibourt  and  iiennell. 

J^roperties,  dc.  Ammoniated  mercury  iH  in  powder  or  pulverulent  niaHxes, 
perfectly  white,  insoluble  in  water,  alcoliol,  and  ether,  decomposed  by  boiling 
water,  and  having  a  taste  at  first  earthy,  and  atterwurdH  metallic.  It  dissolveB 
without  elVervescence  in  muriatic  acid.   When  heated  with  a  solution  of  caustic 
potassa,  it  yields  ammonia  and  becomes  yellow.  E.xposed  to  a  strong  heat  it  is 
entirely  dissipated,  and  resolved  into  nitrogen,  ammonia,  and  protochloride  of 
mercury.    Adulteration  with  white  lead,  chalk,  or  sulpliate  of  lime  may  be  de- 
tected by  exposing  a  sample  to  a  strong  red  heat,  when  these  impurities  will  re- 
main. Should  starch  be  mixed  with  it,  a  charry  residue  will  be  obtained  on  the 
application  of  heat.    Lead  or  starch  may  be  found  by  digesting  it  with  acetic 
acid,  and  testing  the  acetic  solution  with  the  compound  solution  of  iodine,  which 
will  give  a  yellow  precipitate  if  lead,  and  a  blue  one  if  starch  be  present.  The  ab- 
i^^  sciice  of  protoxide  of  mercury  is  shown  by  its  not  being  blackened  when  rubbed 
^B^rith  lime-water.    Ammoniated  mercury  is  used  only  as  an  external  application. 
^^V    A  variety  of  white  precipitate,  distinguished  as  being  fusible,  was  formerly 
^Hbfficinal,  and  is  said  to  be  still  occasionally  made  by  the  manufacturing  chemist, 
^^ni'oni  its  greater  cheapness  and  facility  of  preparation,  and  to  be  still  found  in 
H^  commerce.  It  was  made  by  precipitating  a  mixture  of  equal  parts  of  sal  am- 
V    moniac  and  corrosive  sublimate  in  solution  by  one  of  the  fixed  alkalies.  It  differs 
somewhat  from  the  present  officinal  preparation  in  composition,  containing 
only  half  the  proportion  of  mercury,  and  in  properties  by  fusing  before  being 
volatilized,  while  the  genuine  article  sublimes  without  melting.    It  is  said  to 
produce  an  ointment  more  translucent  and  less  beautifully  white  than  the 
genuine,  and  more  apt  to  become  yellow  on  being  kept    (Mr.  J.  Borland, 
Pharm.  Journ.,  Dec.  1867,  p.  262.) 

Ammoniated  mercury  has  been  swallowed  by  mistake.  It  is  highly  poison- 
ous, producing  gastric  pain,  nausea,  and  purging.  A  case  of  recovery,  after 
taking  what  was  estimated  to  be  half  a  drachm,  is  reported  in  the  London 
Lancet  for  July  4,  1857.  The  remedies  employed  were  an  emetic  of  sulphate  of 
zinc,  and  milk  to  allay  the  gastro-intestinal  irritation. 

Off.  Prep.  Unguentura  Hydrargyri  Ammoniati.  B. 

HYDRARGYRUM  CUM  CVC^TK.U.S.^Br.  Mercury  with  Chalk, 
Gray  Powder. 

"  Take  of  Mercury  three  troyounces ;  Prepared  Chalk  Jive  troyounces.  Rub 
them  together  autil  the  globules  cease  to  be  visible,  and  the  mixture  acquires  a 
uniform  gray  colour."  (J.  S. 

"  Take  of  Mercury,  by  weight,  one  ounce ;  Prepared  Chalk  two  ounces.  Rub 
the  Mercury  and  Chalk  in  a  porcelain  mortar  until  metallic  globules  cease  to  be 
visible  to  the  naked  eye,  and  the  mixture  acquires  a  uniform  gray  colour."  i^r. 

When  mercury  is  triturated  with  certain  dry  and  pulverulent  substances,  such 
as  chalk  or  magnesia,  it  gradually  loses  its  fluidity  and  metallic  lustre,  and  be- 
comes a  blackish  or  dark-gray  powder.  A  similar  change  takes  place  when  it  is 
rubbed  with  viscid  or  greasy  substances,  such  as  honey  or  lard.  The  globules 
disappear,  so  as  in  some  instances  not  to  be  visible  even  through  a  good  lens; 
and  the  mercury  is  said  to  be  extinguished.  It  was  formerly  thought  that  the 
metal  was  oxidized  in  the  process.  At  present,  the  change  is  generally  ascribed 
to  the  mechanical  division  of  the  metal,  which  in  this  state  is  supposed  to  be 
capable  of  acting  on  the  system.  There  is  good  reason,  however,  to  believe  that 
in  this,  as  in  all  the  analogous  preparations  of  mercury,  in  which  the  metal  is 
extinguished  by  trituration,  a  very  small  portion  is  converted  into  protoxide, 
while  by  far  the  greater  part  remains  in  the  metallic  state. 

Mercury  with  chalk  is  a  smooth  grayish  powder,  insoluble  in  water.  Glo- 
bules of  mercury  can  generally  be  seen  in  it  with  the  aid  of  a  microscope;  as 
the  metal  can  scarcely  be  completely  extinguished  with  chalk  alone  by  any 
length  of  trituration.  Mr.  Jacob  Bell  found  that,  by  powerfully  pressing  it,  a 
considerable  quantity  of  metal  was  separated  in  the  form  of  globules.     Mr. 
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Phillips  states  that  the  extinguishment  of  the  mercury  is  greatly  accelerated 
by  the  addition  of  a  little  water.  Dr.  Stewart,  of  Baltimore,  proposed  the  fol- 
lowing process,  by  which  he  stated  that  the  preparation  might  be  completed 
in  a  short  time,  so  that  no  globules  should  be  visible  with  a  powerful  lens. 
Three  ounces  of  mercury  and  six  ounces  of  resin  are  to  be  rubbed  together  for 
three  hours  ;  five  ounces  of  chalk  are  to  be  added,  and  the  trituration  continued 
for  an  hour;  the  mixture  is  then  to  be  heated  with  alcohol  so  as  to  dissolve 
the  resin ;  and  the  remaining  powder  is  to  be  dried  on  bibulous  paper,  and  well 
rubbed  in  a  mortar.  {Am.  Journ.  of  Pharm.,  xv.  162.)  But  Professor  Procter 
has  shown  that  the  preparation  thus  made  contains  deutoxide  of  mercury,  and 
is,  therefore,  injuriously  harsh  in  its  operation.  (/6ic/.,  xxii.  113.)  It  is  said 
that  the  precipitated  black  oxide  is  sometimes  added  with  a  view  to  save  time 
in  the  trituration;  but  this  must  be  considered  as  an  adulteration,  until  it 
can  be  shown  that  the  same  oxide  exists,  in  the  same  proportion,  in  the  pre- 
paration made  according  to  the  officinal  directions.  Dr.  Ed.  Jenner  Coxe,  of 
New  Orleans,  found  that  the  extinguishment  of  the  mercury  may  be  effected 
much  more  speedily  than  in  the  ordinary  manner,  by  putting  the  ingredients 
into  a  quart  bottle,  to  be  well  corked,  and  kept  in  constant  agitation  till  the 
object  is  attained.  A  portion  of  the  chalk  may  be  thus  shaken  with  the  metal 
until  no  globules  can  be  seen,  and  the  process  completed  by  trituration  with 
the  remainder  of  the  chalk  in  a  mortar.  This  mode  of  proceeding  was  sug- 
gested to  Dr.  Coxe  by  Mr.  W.  Hewson,  of  Augusta,  Ga.  {Ibid.,  xxii.  311.)  Dr. 
Squibb,  having  ascertained  that  the  preparation  cannot  be  satisfactorily  made  in 
this  way  on  a  large  scale  {Proceed,  of  Am.  Pharm.  Assoc,  1858,  p.  424),  has 
invented  a  machine  for  accomplishing  the  same  object,  by  which  the  requisite 
motion  is  imparted  to  the  materials  contained  in  two  large  bottles,  and  which 
is  said  to  answer  the  purpose  well.  By  means  of  this  apparatus.  Dr.  Squibb  pre- 
pares mercury  with  chalk  on  a  large  scale,  mixing  the  materials  in  the  officinal 
proportions,  but  aiding  the  extinguishment  of  the  metal  by  adding  about  one- 
seventh  of  its  weight  of  honey,  and  making  the  chalk  into  a  paste  with  water 
before  putting  it  into  the  bottles.  {Ibid.,  1859,  p.  359.)  It  has  been  shown  that 
the  preparation  thus  made  resists  oxidation  most  effectually  ;  owing  probably  to 
the  presence  of  saccharine  matter.  (I.  P.  Remington,  Am.  Journ.  of  Pliarm., 
Jan.  1869.)  As  found  in  commerce,  mercury  with  chalk,  instead  of  being  the  mild 
preparation  intended,  sometimes  acts  very  harshly,  causing  vomiting,  gastric 
pains,  &c.  This  has  been  ascribed  to  the  presence  of  antimony  or  arsenic,  which, 
however,  must  be  rare ;  and  the  ordinary  cause  of  the  harshness  is  no  doubt 
peroxide  of  mercury,  produced  in  minute  proportion  either  during  the  tritura- 
tion, or  by  the  spontaneous  change  which  occurs  with  time ;  the  protoxide  being 
deutoxidized  by  the  influence  of  light.  The  only  sure  method  to  guard  against 
such  results  is  carefully  to  test  the  preparation  before  dispensing  it.  If  the  mer- 
cury contained  in  it  be  volatilized  by  heat,  and  the  remaining  chalk  be  dissolved 
by  dilute  acetic  acid,  the  solution  should  not  be  coloured  by  sulphuretted  hy- 
drogen. The  presence  of  any  probable  metallic  impurity  may  be  detected  in  this 
way.  To  detect  peroxide  of  mercury,  a  portion  of  the  powder  may  be  treated 
with  dilute  muriatic  acid  with  a  moderate  heat,  and  the  solution  tested  by  proto- 
chloride  of  tin,  which,  if  there  be  any  peroxide  present,  will  cause  a  precipitation 
of  metallic  mercury  as  a  black  powder. 

Medical  Properties  and  Uses.  Mercury  with  chalk  is  a  very  mild  mercurial, 
similar  in  its  properties  to  the  blue  pill,  but  much  weaker.  It  is  sometimes  used 
as  an  alterative,  particularly  in  the  complaints  of  children  attended  with  deficient 
biliary  secretion,  indicated  by  white  or  clay- coloured  stools.  The  chalk  is  antacid, 
and,  though  in  small  quantity,  may  sometimes  be  a  useful  accompaniment  of  the 
mercury  in  diarrhoea.  Eight  grains  of  the  U.  S.  preparation  contain  three  grains 
.of  mercury.  The  dose  is  from  five  grains  to  half  a  drachm  twice  a  day.  Two 
or  three  grains  is  the  dose  for  a  child.  It  should  not  be  given  in  pill  with  sub- 
stances which  become  hard  on  keeping;  as  the  contraction  of  the  mass  presses 
together  the  particles  of  mercury,  which,  in  time,  appear  in  globules  in  the  inte- 
rior of  the  pill.  W. 
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Those  are  aqueous  solutions  obtained  by  treating  with  water,  without  the  aid 
of  ebullition,  vegetable  productsonly  partially  soluble  in  that  liquid.  The  water 
euiplovt'd  may  bo  hot  or  cold,  according  to  the  oiyects  to  be  accomplished.  In- 
fusions are  generally  prepared  by  pouring  boiling  water  upon  the  vegetal)le  sulv 
stance,  and  mucerating  in  a  lightly  closed  vessel  till  the  liquid  cools.  The  solu- 
ble principles  are  thus  extracted  more  rapidly,  and,  as  a  general  rule,  in  a  larger 
proportion  than  at  a  lower  temperature.  Some  substances,  moreover,  are  dis- 
solved in  this  manner,  which  are  nearly  or  quite  insoluble  in  cold  water.  A  pro- 
longed applicationof  heat  isin  some  instances  desirable;  and  this  may  be  effected 
by  placing  the  vessel  near  the  fire.  Cold  water  is  preferred  when  the  active  prin- 
ciple is  highly  volatile,  when  it  is  injured  by  heat,  or  when  any  substance  of  diffi- 
cult solubility  at  a  low  temperature  exists  in  the  vegetable,  which  it  is  desirable 
to  avoid  in  the  infusion.  A  longer  continuance  of  the  maceration  is  necessary 
in  this  case  ;  and,  in  warm  weather,  there  is  sometimes  danger  that  spontaneous 
decomposition  may  commence  before  the  process  is  completed.  When  a  strong 
infusion  is  required,  the  process  of  percolation  may  be  advantageously  resorted 
to.  (See  pages  931  and  942  )  The  water  employed  should  be  free  from  saline 
impurities,  which  frequently  produce  precipitates  and  render  the  infusion  tur- 
bid. Fresh  river,  rain,  or  distilled  water  is  usually  preferable  to  that  of  pumps 
or  springs. 

The  substance  to  be  acted  on  should  be  sliced  or  bruised,  or  in  the  state  of 
powder  ;  but,  unless  when  percolation  is  employed,  this  last  condition  is  seldom 
requisite,  and  is  always  inconvenient,  as  it  requires  that  the  infusion  should  be 
filtered  through  paper  in  order  completely  to  separate  the  undissolved  portion. 
In  other  cases,  it  is  sufficientto  strain  through  fine  linen  or  muslin.  When  per- 
colation is  resorted  to,  the  substance  should  be  more  or  less  finely  powdered. 
Infusions  are  usually  prepared  in  glazed  earthenware  or. porcelain  vessels  fitted 
with  covers.  Mr.  Brando  suggests  theuseof  clean  metallic  vessels,  which,  when 
finely  polished,  retain  the  heat  for  a  longer  time ;  but  they  are  also  more  liable 
to  chemical  alteration,  and  may  sometimes  injuriously  affect  the  preparation. 
Vessels  of  block-tin  are  generally  well  adapted  for  the  purpose.* 

*  Alsop^a  Infusion  Jar.  This  presents  a  very  neat  and  effectual  method  of  making  the  hot 
infusions.  It  consists  of  an  earthenware  mug,  represented  in  the  marginal  figure,  with  a 
spout  (d)  proceeding  from  the  bottom,  and  placed 
closely  to  the  side  of  the  vessel  to  prevent  fracture ; 
a  perforated  plate  or  diaphragm  (A),  supported  on  [zi~i 
a  ledge  (c)  at  about  one-quarter  or  one-tnird  of  the  a!F 
height  of  the  vessel  from  the  top;  and  a  lid  [a],  ^ 
which  may  be  fastened  on  by  a  string  through  hohis 
iff)-  The  material  to  be  submitted  to  infusion  is 
placed  on  the  perforated  plate,  and  the  hot  water 
poured  in  so  as  to  cover  it,  the  vessel  having  been 
previously  warmed  so  as  not  to  chill  the  liquid.  As 
the  water  becomes  impregnated,  it  acquires  an  in- 
creased specific  gravity,  and  sinks  to  the  bottom, 
its  place  being  supplied  by  the  unsaturated  por- 
tion ;  and  this  circulation  goes  on  until  the  wnole 
of  the  soluble  matter  is  extracted.  In  order  to 
maintain  a  due  warmth,  the  vessel  may  be  placed 
upon  a  stove  or  an  iron  plate  near  the  fire.  The 
advantage  of  the  process  is  that  the  material  is 
subjected  to  the  solvent  power  of  the  least  impreg- 
nated portion  of  the  menstruum.  Such  jars  may 
now  be  had  in  Philadelphia.  In  order  that  the  ves- 
sel may  be  adapted  for  the  preparation  of  difterent 
quantities  of  infusions,  it  will  be  proper  to  have 
ledges  arranged  within  at  difl'erent  neights,  so  that 
the  diaphragm  may  be  supported  at  any  desirable  point.  The  surface  of  the  liquid  (e)  should 
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As  infusions  do  not  keep  well,  especially  in  warm  weather,  thej  should  be  made 
extemporaneously  and  in  small  quantities.  In  this  country  they  are  usually  pre- 
pared in  families,  and  the  propriety  of  their  introduction  into  the  Pharmacopoeia 
has  been  doubted  ;  but  it  is  desirable  to  have  certain  fixed  standards  for  the 
regulation  of  the  medical  practitioner  ;  and  it  is  sometimes  convenient  to  direct 
infusions  from  the  apothecary,  for  whose  guidance  officinal  formulas  are  neces- 
sary. Physicians  would,  indeed,  find  their  advantage  in  more  frequently  directing 
them  from  the  shops,  instead  of  leaving  their  preparation  to  the  carelessness  or 
want  of  skill  of  attendants  upon  the  sick.  For  a  mode  of  preserving  infusions, 
the  reader  is  referred  to  the  introductory  observations,  page  936.  ^y  making 
very  concentrated  infusions,  as  suggested  by  Mr.  Donovan,  with  a  mixture  of 
three  parts  of  water  and  one  of  alcohol,  they  may  be  long  kept,  and  when  used 
can  be  diluted  with  water  to  the  proper  strength.  Thus,  if  made  four  times  as 
strong  as  the  officinal  infusion,  they  may  be  diluted  with  three  measures  of 
water.  The  proportion  of  alcohol  would  thus  be  very  small;  but  it  might  still 
be  medically  injurious;  and  infusions  should  not  be  prepared  in  this  way  un- 
less with  the  cognizance  of  the  prescriber. 

Mr.  Battley,  of  London,  has  introduced  a  new  set  of  preparations,  which  he 
calls  inspissated  infusions,  the  advantages  of  which  are  that  the  virtues  are  ex- 
tracted by  cold  water,  are  not  injured  by  heat  used  in  the  evaporation,  are  in  a 
concentrated  state,  and  are  not  impaired  by  time.  To  prepare  them  he  macerates 
the  material,  coarsely  powdered,  bruised,  or  finely  sliced,  in  twice  its  weight  of 
cold  distilled  water,  pressing  the  solid  matter  into  the  liquid  repeatedly  by  a 
rammer  or  the  hand  ;  then  allows  the  liquid  to  drain  out,  or  expresses  it  in  the 
case  of  highly  absorbent  substances  ;  and  repeats  the  process,  with  an  amount 
of  water  equal  to  that  which  has  been  separated,  until  the  strength  is  exhausted. 
Four  or  six  hours  of  maceration  .are  usually  sufficient.  The  infusion  is  then  to 
be  concentrated  by  evaporation  at  a  temperature  not  exceeding  160°  to  the  sp. 
gr.  1-200,  and  as  much  alcohol  is  to  be  added  as  will  make  its  sp.  gr.  1-100. 
These  preparations  are  very  analogous  to  the  fluid  extracts  already  treated  of. 
As  a  general  rule,  it  would  probably  be  preferable  to  prepare  the  infusion  by 
the  process  of  percolation.  The  inspissated  infusions  must  be  diluted  when  ad- 
ministered. The  presence  of  alcohol,  though  in  small  quantity,  would  in  some 
instances  be  a  serious  objection.  (Pharm.  Journ.,  x.  129.) 

As  we  have  already  treated  of  the  chemical  relations  and  medical  properties 
of  the  substances  used  in  infusion,  it  would  be  useless  repetition  to  enlarge  upon 
these  points  in  the  following  details.  We  shall  touch  upon  them  only  in  cases  of 
peculiar  interest,  or  where  changes  requiring  particular  notice  may  grow  out  of 
the  nature  of  the  process. 

The  former  officinal  preparations  of  this  class,  omitted  in  the  present  U.  S. 

of  course  always  be  above  the  medicinal  substance  placed  upon  the  diaphragm.  (See  Am, 

Journ.  of  Pharm.,  viii.  89  ) 

Squire's  Infusion  Jar.  Mr.  Squire,  of  London,  has  modified  this  jar  by  adding  a  colander 

of  queensware,  which  is  closely  covered  with  a  lid,  and  descends  into  the  jar  so  as  to  form 

a  diaphragm  for  the  support  of  the  substance  to  be 
f""^  ~^.  infused.  It  has  the  advantage  that  the  material,  af- 

ter having  been  exhausted,  may  be  lifted  out  without 
disturbing  the  infusion.  In  the  margin  is  a  figure 
of  Squire's  implement.  It  consists  of  a  queensware 
mug,of  the  capacity  of  two  pints,  into  which  a  thim- 
ble-shaped colander  descends  to  somewhat  less  than 
half  its  depth,  supported  on  the  rim  of  the  mug  by  a  . 
projecting  ledge,  with  a  carefully  fitted  cover,  which 
closes  the  whole.  The  substance  to  be  submitted  to 
infusion  is  introduced  into  the  colander  either  before 
or  after  it  has  been  fitted  to  the  mug ;  the  water,  hot 
or  cold,  as  the  case  may  be,  is  then  poured  in  so  as 

to  fill  the  lower  vessel,  and  cover  the  materials  in  the  upper ;  and,  the  cover  having  been 

applied,  the  vessel  is  set  aside  for  the  length  of  time  required.  The  colander  is  then  to  be 

lifted  out,  and  the  infusion  is  ready  for  use.  For  preparing  small  quantities  of  infusion, 

a  pint  for  example,  the  mug  must  be  made  of  a  smaller  size. 
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and  lii".  Pharniacopoeias,  are  tlio  Infusions  of  Horseradish,  U.  S.,  Lond.,  of 
ralr  J'trui'ian  Hark-,  L<tii(l.,  Dub.,  Kd.,  and  of  Himaruba,  Ed.,  Dub.;  tlie  Jn- 
npiiSttah'd  lii/usiona  of  Yrlli/w  ami  Pale  Itark,  \joui\.\  and  the  Compound  In- 
J union  of  Senna,  Ed.  The  U.  S.  Infuxionx  of  SatDtafras  I'il/t  aud  of  Slipvery- 
elni  Hark  have  beau  transferred  to  the  Muviiaycts.  \V. 

INFUSUM  ANGUSTURyK.  U.S.  Infusum  Cusparije.  i?r.  Infu- 
sion of  Anfjustura.  Infusion  of  Cusparia. 

"  Take  of  Anguslura  [Hurk],  in  moderately  coarse  powder,  half  a  troyouvce; 
Water  a  sufficient  quant  if  i/.  Moisten  ihepowder  with  two  fltiidraeliniH  of  Water, 
pack  it  firmly  in  a  conical  percolator,  and  gradually  pour  Water  upon  it  until 
the  filtered  liquid  measures  a  pint. 

This  Infusion  may  also  be  prepared  by  macerating  the  Angostura  in  a  pint 
f  Boiling  Water,  for  two  hours,  in  a  covered  vessel,  and  straining."  U.  S. 
Take  of  Cu.s^paria  IJark,  in  coarse  powder,  half  an  ounce  [avoirdupois] ;  Dis- 
tilled Water,  at  120°,  ten  Jluidounces.  Infuse  in  a  covered  vessel,  for  two  hours, 
and  strain."  Jir. 

The  dose  of  the  infusion  is  two  fluidounces,  repeated  every  two,  three,  or  four 
hours.  W. 


INFUSUM  ANTII?:MIDIS.  U.  S.,  Br.     Infusion  of  Chamomile. 

"Take  of  Chamomile /jo// a /rot/ownce;  Boiling  Water  a  pint.  Macerate  for 
ten  minutes  in  a  covered  vessel,  and  strain."  U.  S 

"  Take  of  Chamomile  Flowers /jaZ/an  ounce  [avoirdupois];  Boiling  Distilled 
Water  ten  Jluidounces.  Infuse  in  a  covered  vessel,  for  fifteen  minutes,  and 
strain."  Br. 

The  infusion  of  chamomile  has  the  odour  and  taste  of  the  flowers.  It  affords 
precipitates  with  gelatin,  yellow  Peruvian  bark,  sulphate  of  iron,  tincture  of 
chloride  of  iron,  nitrate  of  silver,  corrosive  chloride  of  mercury,  and  the  acetates 
of  lead.  ( London  Dispensatory.)  As  a  tonic  it  is  given  cold,  in  the  dose  of  two 
fluidounces  several  times  a  day.  To  assist  the  operation  of  emetic  medicines  it 
should  be  administered  in  the  tepid  state,  and  in  large  draughts.  The  infusion 
prepared  by  maceration  in  cold  water  is  more  grateful  to  the  palate  and  stomach 
than  that  made  with  boiling  water,  but  is  less  efiicient  as  an  emetic,  W. 

INFUSUM  AURANTII.  Br.    Infusion  of  Orange  Peel. 

"  Take  of  Bitter  Orange  Peel,  cut  small,  half  an  ounce  [avoirdupois] ;  Boil- 
ing Distilled  Water  ten  Jluidounces.  Infuse  in  a  covered  vessel,  for  fifteen  min- 
utes, and  strain."  Br. 

This  infusion  is  given  as  a  grateful  stomachic,  in  the  dose  of  two  or  three 
fluidounces.  "^  W. 

INFUSUM  AURANTII  COMPOSITUM.  i?r.  Compound  Infusion 
of  Orange  Peel. 

"  Take  of  Bitter  Orange  Peel,  cut  small,  one-quarter  of  an  ounce  [avoirdu- 
pois] ;  Fresh  Lemon  Peel,  cut  small,  sixty  grains;  Cloves,  bruised,  thirty 
grains;  Boiling  Distilled  Water  ten  fluidounces  [Imperial  measure].  Infuse 
in  a  covered  vessel  for  a  quarter  of  an  hour,  and  strain." 

A  grateful  stomachic  in  the  dose  of  one  or  two  fluidounces.  W. 

INFUSUM  BUCIIU.  U.  S.,  Br.    Infusion  of  Buehu. 

"  Take  of  Buchu  a  troyounce;  Boiling  Water  a  pint.  Macerate  for  two  hours 
in  a  covered  ves.sel,  and  strain  "  U.  S. 

"  Take  of  Buchu  Leaves,  bruised,  half  anonnce  [avoirdupois]  ;  Boiling  Dis- 
tilled Water  ten  fluidounces.  Infuse  in  a  covered  vessel,  for  one  hour,  and 
strain."  Br. 

This  is  the  Infusum  Diosmee  of  former  Pharmacopoeias.  It  has  the  odour, 
taste,  and  medical  virtues  of  tlie  leaves,  and  affords  a  convenient  method  of  ad- 
ministering the  medicine.  The  dose  is  one  or  two  fluidounces.  W. 
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INFIJSUM  CALUMB^.  U.S., Br.  Infusum  Colombo.  Z7.*Sf.l850. 

Infusion  of  Columho.  Infusion  of  Calumha. 

"  Take  of  Columbo,  ia  moderately  coarse  powder,  half  a  Iroyouvce  ;  Water 
a  sufficient  quantity.  Moisten  the  powder  with  two  fluidrachms  of  Water,  pack 
it  firmly  in  a  conical  percolator,  and  gradually  pour  Water  upon  it  until  the  fil- 
tered liquid  measures  a  pint. 

"  This  infusion  may  also  be  prepared  by  macerating  the  Columbo  in  a  pint  of 
boiling  Water,  for  two  hours,  in  a  covered  vessel,  and  straining."  U.  S. 

"  Take  of  Calumba  Root,  cut  small,  half  an  ounce  [avoirdupois]  ;  Cold  Dis- 
tilled Water  ten  fluidounces.  Macerate  in  a  covered  vessel,  for  one  hour,  and 
strain."  Br. 

The  infusion  of  Columbo  is  apt  to  spoil  very  quickly,  especially  in  warm  wea- 
ther. It  has  been  generally  supposed  that  the  cold  infusion  would  keep  better 
than  the  hot,  because  it  contains  no  starch.  Mr.  Thomas  Greenish,  however, 
upon  comparing  specimens  of  the  two  infusions,  found  that  the  spontaneous 
change  began  sooner  in  the  cold  than  the  hot,  though  the  former  was  clearer. 
Columbo  contains  starch  and  albumen.  Cold  water  extracts  the  latter  without 
the  former ;  hot  water  the  former  with  comparatively  little  of  the  latter,  which 
is  partially  coagulated  by  the  heat.  Both  starch  and  albumen  are  liable  to 
spontaneous  change  ;  but  the  former  is  much  the  more  permanent  of  the  two. 
Hence  it  is,  according  to  Mr.  Greenish,  that  the  hot  infusion  keeps  best.  Indeed, 
he  ascribes  the  change  which  takes  place  in  the  starch  of  the  hot  infusion  chiefly 
to  the  agency  of  a  little  albumen,  which  has  escaped  coagulation.  According 
to  these  views,  the  best  plan  of  preparing  infusion  of  columbo  is  to  exhaust  the 
root  with  cold  water,  by  which  the  starch  is  left  behind,  and  then  to  heat  the 
infusion  to  the  boiling  point  in  order  to  coagulate  the  albumen.  {Am.  Journ.  of 
Pharm.,  xviii.  141 ;  from  Pharm.  Journ.)  Upon  comparing  specimens  of  the 
cold  and  hot  infusion,  we  have  not  found  the  results  of  Mr.  Greenish  fully  con- 
firmed. The  cold  infusion  appeared  to  keep  better  than  the  hot.  Nevertheless, 
the  plan  of  prepai'ing  the  infusion  above  proposed  is  probably  the  best  The 
infusion  of  columbo  is  not  disturbed  by  salts  of  iron,  and  may  be  conveniently 
administered  in  connection  with  them.  The  dose  is  two  fluidounces  three  or  four 
times  a  day.  W. 

INFUSUM  CAPSICI.  U.  S.  Infusion  of  Capsicum. 

"  Take  of  Capsicum,  in  coarse  powder,  half  a  troyounce ;  Boiling  Water  a 
pint.  Macerate  for  two  hours  in  a  covered  vessel,  and  strain."  U.  S. 

This  infusion  is  used  chiefly  as  a  gargle.  It  may,  however,  be  given  inter- 
nally in  the  dose  of  half  a  fluidounce.  W, 

INFUSUM  CARyOPHYLLI.  U.S.,  Br.  Infusion  of  Cloves. 

"  Take  of  Cloves,  bruised,  one  hundred  and  twenty  grains  ;  Boiling  Water 
a  pint.   Macerate  for  two  hours  in  a  covered  vessel,  and  strain."  U.  S. 

"  Take  of  Cloves,  bruised,  a  quainter  of  an  ounce  [avoirdupois] ;  Boiling 
Distilled  Water  teyi  fluidounces.  Infuse  in  a  covered  vessel,  for  half  an  hour, 
and  strain."  Br. 

The  infusion  of  cloves  affords  precipitates  with  lime-water,  and  with  the  solu- 
ble salts  of  iron,  zinc,  lead,  silver,  and  antimony.  (Phillips.)  The  dose  is  about 
two  fluidounces.  W. 

INFUSUM  CASCARILL^.  U  S.,  Br.  Infusion  of  Cascarilla. 

"Take  of  Cascarilla,  in  moderately  coarse  powder,  a  troyounce ;  Water  a 
sufficient  quantity.  Moisten  the  powder  with  half  a  fluidounce  of  Water,  pack 
it  firmly  in  a  conical  percolator,  and  gradually  pour  Water  upon  it  until  the 
filtered  liquid  measures  a  pint. 

"  This  infusion  may  also  be  prepared  by  macerating  the  Cascarilla  with  a 
pint  of  boiling  Water,  for  two  hours,  in  a  covered  vessel,  and  straining."  U.  S. 

"  Take  of  Cascarilla  Bark,  in  coarse  powder,  one  ounce  [avoirdupois]  ;  Boil- 
ing Distilled  Water  ten  fluidounces.  Infuse  in  a  covered  vessel,  for  one  hour, 
and  strain."  Br. 
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This  infusion  affords  precipitates  with  lime-water,  infusion  of  (?alls,  nitrate 
of  silver,  acetate  and  subaoetate  of  lead,  sulphate  of  zinc,  and  sulphate  of  iron. 
(^London  Diispensatort/.)  The  nieiliuiu  dose  is  two  fiuidounces.  W. 

INFUSUM  CATECHU  COMPOSITUM.  U.S.  Infusum  Catechu. 
B>'.   Compound  Infusion  of  Catechu.  Infusion  of  Cutcchu. 

"Take  of  Catechu,  in  line  powder,  half  a  troyounce ;  Cinnamon,  in  mode- 
rately line  powder,  Hixiy  graiiiH ;  Boiling  Water  a  pint.  Macerate  for  an  hour 
in  a  covered  vessel,  and  strain."  U.  S. 

"  Take  of  Catechu,  in  coarse  powder,  one  hundred  and  sixty  grains ;  Cin- 
namon Hark,  bruised,  thirty  grains  ;  Boiling  Distilled  Water  ten  fiuidounces 
[Imperial  measure].  Infuse  in  a  covered  vessel,  for  half  an  hour,  and  strain." 
Jir. 

This  is  an  elegant  mode  of  administering  catechu.  The  dose  is  from  one  to 
three  fiuidounces,  repeated  three  or  four  times  a  day,  or  more  frequently.    W. 

INFUSUM  CIIIRAT^.  i?r.  Infusion  of  Chiretta. 

"  Take  of  Chiretta,  cut  small,  a  quarter  of  an  ounce  [avoirdupois] ;  Distilled 
Water,  at  120°,  ten  fiuidounces.  Infuse  in  a  covered  vessel,  for  half  an  hour, 
and  strain."  Br. 

The  dose  of  this  simple  bitter  is  from  one  to  three  fiuidounces.  W. 

INFUSUM  CINCHONA  FLAV^.  U.S.,  Br.  Infusion  of  Yellow 
Cinchona.  Infusion  of  Yellow  Bark. 

"Take  of  Yellow  Cinchona,  in  moderately  fine  powder,  a  troyounce ;  Aro- 
matic Sulphuric  Acid  a  fluidrachm ;  Water  a  sufficient  quantity.  Mix  the 
Acid  with  a  pint  of  Water.  Then  moisten  the  powder  with  half  a  fluidounce 
of  the  mixture,  and,  having  packed  it  firmly  in  a  conical  glass  percolator,  gradu- 
ally pour  upon  it  the  remainder  of  the  mixture,  and  afterwards  Water,  until 
the  filtered  liquid  measures  a  pint."  U.  S. 

"  Take  of  Yellow  Cinchona  Bark,  in  coarse  powder,  half  an  ounce  [avoirdu- 
pois] ;  Boiling  Distilled  Water  ten  fiuidounces.  Infuse  in  a  covered  vessel,  for 
two  hours,  and  strain."  Br. 

Though  the  infusion  with  boiling  water  is  more  quickly  prepared  than  the  cold 
infusion,  and  therefore  better  adapted  to  cases  of  emergency,  yet  the  latter  is  a 
more  elegant  preparation,  not  turbid  like  the  former,  and  at  least  equally  effi- 
cient. We,  therefore,  prefer  the  process  of  the  U.  S.  Pharmacopoeia,  provided 
it  be  skilfully  conducted. 

The  U.  8.  infusion  is  an  elegant  and  very  efficient  preparation.  Water  ex- 
tracts from  bark  the  kinates  of  quinia  and  cinchonia,  but  leaves  behind  the 
compounds  which  these  principles  form  with  the  cinchotannic  acid.  The  simple 
infusion,  therefore,  is  rather  feeble.  But  the  addition  of  the  acid  ensures  the 
solution  of  all  or  nearly  all  the  active  matter.  We  have  been  long  in  the  habit 
of  using  this  infusion,  and  have  had  reason  to  be  satisfied  with  its  efficacy.  It 
would  be  best  that  the  bark  should  be  macerated  with  the  acidulated  water 
some  time  before  being  introduced  into  the  instrument. 

The  infusion  of  cinchona,  made  without  acid,  affords  precipitates  with  the 
alkalies,  alkaline  carbonates,  and  alkaline  earths  ;  the  soluble  salts  of  iron,  zinc, 
and  silver;  corrosive  chloride  of  mercury,  arsenious  acid,  and  tartar  emetic; 
gelatinous  solutions;  and  various  vegetable  infusions  and  decoctions,  as  those 
of  galls,  chamomile,  columbo,  cascarilla,  horseradish,  cloves,  catechu,  orange- 
peel,  foxglove,  senna,  rhubarb,  valerian,  and  simaruba.  In  some  instances  the 
precipitate  occurs  immediately,  in  others  not  for  several  hours.  (London  Dis- 
pensatory.) Few,  however,  of  these  sub-stances  diminish  the  efficacy  of  the  in- 
fusion, as  they  do  not  affect  the  active  principles.  The  alkalies,  alkaline  earths, 
and  vegetable  astringents  are  really  incompatible.  As  gallic,  tartaric,  and  oxalic 
acids  form  salts  with  quinia  of  somewhat  difficult  solubility,  the  neutral  and 
soluble  gallates,  tartrates,  and  oxalates  produce  in  the  infusion  slight  precipitates 
of  corresponding  salts  of  the  alkaloids ;  but  these  are  redissolved  by  an  excess 
of  the  acid.  Tartrate  of  antimony  and  potassa  does  not  precipitate  the  alkaloids. 
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Solutions  of  iodine  are  incompatible  by  forming  with  the  alkaloids  insoluble 
compounds.  For  an  account  of  the  chemical  reactions  of  the  infusions  of  dif- 
ferent varieties  of  Peruvian  bark,  see  the  Am.  Journ.  of  Pharm.  (ix.  128). 

Tlie  simple  infusion  of  cinchona  may  be  advantageously  administered  in  cases 
which  require  tonic  treatment,  but  do  not  call  for  the  full  powers  of  the  bark. 
The  acid  infusion  has,  we  believe,  all  the  powers  of  cinchona  itself,  and  may  be 
given  for  the  same  purposes.  The  medium  dose  is  two  fluidouuces,  equivalent 
to  a  drachm  of  the  bark,  to  be  repeated  three  or  four  times  a  day  as  a  tonic, 
but  more  frequently  as  an  antiperiodic.  W. 

INFUSUM  CINCHOiT^  liUBR^.  U.  S.  Infusum  Cinchona 
CoMPOSiTUM.  U.  S.  1850.  Infusion  of  Hed  Cinchona.  Compound  Infusion 
of  Peruvian  Bark.  Infusion  of  Hed  Bark. 

"■  Take  of  Red  Cinchona,  in  moderately  fine  powder,  a  troyounce  ;  Aromatic 
Sulphuric  Acid  a  flaidrachm  ;  Water  a  aufficient  quantity.  Mix  the  Acid  with 
a  pint  of  Water.  Then  moisten  the  powder  with  half  a  fluidounce  of  the  mix- 
ture, and,  having  packed  it  firmly  in  a  conical  glass  percolator,  gradually  pour 
upon  it  the  remainder  of  the  mixture,  and  afterwards  Water,  until  the  filtered 
liquid  measures  a  pint."  U.  S. 

The  remarks  made  in  relation  to  infusion  of  yellow  bark  are  equally  appli- 
cable to  this.  W. 

INFUSUM  CJJSSO.  Br.  Infusion  of  Kousso. 

"Take  of  Kousso,  in  coarse  powder,  one  half  of  an  ounce  [avoirdupois]  ; 
Boiling  Distilled  Water  eight  fluidounces.  Infuse  in  a  covered  vessel,  for  fif- 
teen minutes,  without  straining."  Br. 

The  whole  may  be  taken  for  a  dose.  W. 

INFUSUM  DIGITALIS.  U.S.,  Br.   Infusion  of  Digitalis. 

"Take  of  Digitalis  [dried  leaves],  in  coarse  powder,  sixty  grains ;  Tincture 
of  Cinnamon  a  fluidounce ;  Boiling  Water  half  a  pint.  Macerate  the  Digitalis 
with  the  Water  for  two  hours  in  a  covered  vessel,  and  strain ;  then  add  the  Tinc- 
ture of  Cinnamon,  and  mix."  U.S. 

"  Take  of  Digitalis  Leaves,  dried,  thirty  grains ;  Boiling  Distilled  Watermen 
fluidounces.    Infuse  in  a  covered  vessel,  for  one  hour,  and  strain."  i^r. 

The  U.  S.  infusion  is  essentially  the  same  as  that  employed  by  Withering.  It 
affords  precipitates  with  sulphate  of  iron,  acetate  of  lead,  tannic  acid,  and  infu- 
sion of  Peruvian  bark.  The  dose  has  usually  been  stated  at  half  a  fluidounce, 
repeated  twice  a  day  under  ordinary  circumstances,  every  eight  hours  in  urgent 
cases,  until  the  system  is  affected.  The  proportion  of  digitalis  is  scarcely  half 
as  great  in  the  British  preparation,  and  the  dose  is  proportionably  larger.  It 
will  not  escape  the  close  observer,  that  the  stated  dose  of  digitalis  in  infusion 
is  much  larger  than  in  substance,  for  which  there  does  not  appear  to  be  a  good 
reason.  It  would  be  safer  to  give  only  half  the  quantity,  and  increase  if  neces- 
sary. The  British  Pharmacopoeia,  though  its  infusion  has  only  about  half  the 
strength  of  ours,  gives  its  dose  as  from  two  to  four  fluidrachms.  W. 

INFUSUM  DULCAMARA.  Br.    Infusion  of  Dulcamara. 
"  Take  of  Dulcamara,  bruised,  one  ounce  [avoirdupois]  ;  Boiling  Distilled 
Water  ten  fluidounces.  Infuse  in  a  covered  vessel,  for  one  hour,  and  strain."  Br. 
The  dose  is  one  or  two  fluidounces  three  or  four  times  a  day.  W. 

INFUSUM  ERGOTS.  Br.    Infusion  of  Ergot. 

"  Take  of  Ergot,  in  coarse  powder,  a  quarter  of  an  ounce  [avoirdupois]  ; 
Boiling  Distilled  Water  ten  fluidounces.  Infuse  in  a  covered  vessel,  for  half 
an  hour,  and  strain."  Br. 

The  dose  of  this  infusion  is  two  fluidounces  for  a  woman  in  labour.     W. 

INFUSUM  EUPATORIL  C/:^.    Iifusion  of  Thoroughwort. 
"Take  of  Thoroughwort  [the  dried  herb]  a  troyounce;  Boiling  Water  a 
pint.   Macerate  for  two  hours  in  a  covered  vessel,  and  strain."  U.  S. 
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As  a  tonic,  this  infusion  should  he  taken  cold  in  the  dose  of  one  or  two  fluid- 
ounces  three  or  four  tiniea  a  day,  or  more  frequently  ;  uh  an  emetic  and  dia- 
phoretic, in  large  tepid  draughts.  W. 

INFUSUM  GENTIAN^E  COMPOSITUM.  U.S.,  Br.  Compound 
Infusion  of  Gentian. 

"Take  of  Geptian,  in  moderately  coarse  powder,  half  a  troyounce;  Bitter 
Orange  Peel,  in  moderately  coarse  powder, Coriander.ln  moderately  coarse  pow- 
der, each,  «/x/j/_7rfl/n«;  Alcohol  hvojltiidounces;  WAier  a  HuffUrien I  quantily. 
Mix  the  Alcohol  with  fourteen  Huidounces  of  Water,  and,  having  moistened  the 
mixed  powders  with  three  fluidrachmsof  the  menstruum,  pack  them  firmly  in  a 
conical  percolator,  and  gradually  pour  upon  them  first  the  remainder  of  the  men- 
struum, and  afterwards  Water,  until  the  filtered  liquid  measures  a  pint."  U  S. 

"Take  of  Gentian  Root,  sliced,  Bitter- Orange  Peel,  cut  small,  of  each, «/ir/?/ 
grains;  Fresh  Lemon  Peel,  cut  sm&U,  one-quarter  of  an  ounce ;  Boiling  Dis- 
tilled Water  ten  ftuidouncea.  Infuse  in  a  covered  vessel,  for  one  hour,  and 
strain."  Br. 

The  use  of  the  alcohol  is  to  assist  in  dissolving  the  bitter  principle,  and  at 
the  same  time  to  contribute  towards  the  preservation  of  the  infusion,  which, 
without  this  addition,  is  very  apt  to  spoil.  It  has,  however,  been  abandoned 
by  the  British  Pharmacopoeia,  and  lemon  peel  substituted  ;  a  very  doubtful 
improvement.  The  dose  is  a  fluidounce  repeated  three  or  four  times  a  day.     W. 

INFUSUM  HUMULL  i7.>Sf.  Infusum  Lupuli.  i?r.  Infusion  of  Hops. 

"Take  of  Hops  half  a  troyounce ;  Boiling  Water  a  pint.  Macerate  for  two 
hours  in  a  covered  vessel,  and  strain."  U.  S. 

"Take  of  Hop  half  an  ounce  [avoirdupois];  Boiling  Distilled  Water  ten 
fluidounces.   Infuse  in  a  covered  vessel,  for  two  hours,  and  strain."  Br. 

The  dose  of  this  infusion  is  one  or  two  fluidounces.  W. 

INFUSUM  JUNIPERI.  U.S.    Infusion  of  Jumper. 

"Take  of  Juniper,  bruised,  a  troyoiince ;  BoWmg  W&ter  a  pint.  Macerate 
for  an  hour  in  a  covered  vessel,  and  strain."  U.  S. 

The  whole  quantity  made  may  be  taken  in  twenty-four  hours,  in  doses  of 
two  or  three  fluidounces.  W. 

INFUSUM  KRAMERIiE.  U.S.,  Br.    Infusion  of  Bhatany. 

"Take  of  Ilhatany,  in  moderately  coarse  powder,  a  troyounce;  Water  a 
sufficient  quantity.  Moisten  the  powder  with  half  a  fluidounce  of  Water,  and, 
having  packed  it  firmly  in  a  conical  glass  percolator,  gradually  pour  Water 
upon  it  until  the  filtered  liquid  measures  a  pint."  U.  S. 

"Take  of  Rhatany  Root,  bruised,  half  an  ounce  [avoirdupois];  Boiling 
Distilled  Water  ten  fluidounces.  Infuse  in  a  covered  vessel,  for  one  hour,  and 
strain."  Br. 

The  infusion  of  rhatany  is  probably  most  efficient,  prepared  by  the  mode  of 
percolation,  with  cold  water,  from  the  root  in  a  state  of  moderately  coarse 
powder,  as  directed  in  the  XJ.  S.  process.  The  dose  of  the  infusion  is  one  or 
two  fluidounces.  W. 

INFUSUM  LINI  COMPOSITUM.  C/^^^.  Infusum  Lini.  ^r.  Com- 
j>ound  Infusion  of  Flaxseed.   Infusion  of  Linseed. 

"  Take  of  Flax.seed  half  a  troyounce;  Liquorice  Root,  bruised,  one  hundred 
and  twenty  grains  ;  Boiling  Water  a  pint.  Macerate  for  two  hours  in  a  covered 
vessel,  and  strain."  U.  S. 

"  Take  of  Linseed  one  hundred  and  sixty  grains ;  Fresh  Liquorice  Root, 
sliced,  sixty  grains;  Boiling  Distilled  Water  ten  fluidounces.  Infuse  in  a 
covered  vessel,  for  four  hours,  and  strain  "  Br. 

This  is  a  useful  demulcent  drink  in  inflammatory  afifections  of  the  mucous 
membrane  of  the  lungs  and  urinary  passages.    It  may  be  taken  ad  libitum. 

W. 
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INFUSUM  MATICJE.  Br.   Infusion  of  Matico. 

"Take  of  Matico  Leaves,  cut  small,  half  an  ounce  [avoirdupois];  Boiling 
Distilled  Water  ten  fiuidounces.  Infuse  in  a  covered  vessel,  for  half  an  hour, 
and  strain."  Br. 

The  dose  of  this  infusion  is  two  fiuidounces.  W. 

INFUSUM  PAREIR^.  U.S.   Infusion  of  Par eir a  Brava. 

"  Take  of  Pareira  Brava,  bruised,  a  troyounce ;  Boiling  Water  a  pint.  Ma- 
cerate for  two  hours  in  a  covered  vessel,  and  strain."  U.  S. 

The  infusion  of  pareira  brava  is  highly  esteemed  by  some  English  practi- 
tioners as  a  remedy  in  irritation  and  chronic  inflammation  of  the  urinary  pas- 
sages, and  has  been  found  useful  in  catarrh  of  the  bladder.  The  dose  is  one  or 
two  fiuidounces.  Brodie  employed  &  decoction  of  the  root,  which  he  prepared 
by  boiling  half  an  ounce  in  three  pints  of  water  down  to  a  pint,  and  gave  in 
the  quantity  of  from  eight  to  twelve  fiuidounces  daily.  The  Br.  Pharmaco- 
poeia has  substituted  the  decoction  for  the  infusion.  W. 

INFUSUM  PICIS  LIQUIDS,  tr.  ,8'.   Infusion  of  Tar.    Tar  Water. 

"  Take  of  Tar  a  pint;  Water /bwr  pints.  Mix  them,  and  shake  the  mixture 
frequently  during  twenty-four  hours.  Then  pour  off  the  infusion,  and  filter 
through  paper."  U.  S. 

Water  takes  from  tar  a  small  portion  of  acetic  acid,  empyreumatic  oil  in- 
cluding creasote,  and  resinous  matter,  acquiring  a  sharp  empyreumatic  taste,  the 
odour  of  tar,  and  the  colour  of  Madeira  wine.  Thus  impregnated  it  is  stimulant 
and  diuretic,  and  may  be  taken  in  the  quantity  of  one  or  two  pints  daily.  It  is 
also  used  as  a  wash  in  chronic  cutaneous  affections,  and  is  said  to  have  proved 
beneficial,  by  injection  into  the  bladder,  in  some  cases  of  chronic  cystitis.    W. 

INFUSUM  PRUNI  VIRGINIANS.  U.S.  Infusion  of  Wild-cherry 
Bark. 

"  Take  of  Wild-cherry  Bark,  in  moderately  coarse  powder,  half  a  troyounce  : 
Water  [cold]  a  sufficient  quantity.  Moisten  the  powder  with  six  fluidrachms  of 
Water,  let  it  stand  for  an  hour,  pack  it  gently  in  a  conical  glass  percolator,  and 
gradually  pour  Water  upon  it  until  the  filtered  liquid  measures  a  pint."  U.  S. 

This  is  a  peculiarly  suitable  object  for  officinal  direction,  as,  in  consequence 
of  the  volatile  nature  of  one  of  its  active  ingredients,  and  for  another  reason  be- 
fore stated  (see  pages  T18-9),  it  is  better  prepared  with  cold  water  than  in  the 
ordinary  mode.  The  infusion  of  wild-cherry  bark  is  one  of  the  preparations  to 
which  the  process  of  percolation  or  displacement  is  well  adapted.  In  this  way 
the  virtues  of  the  bark  can  be  more  rapidly  and  thoroughly  exhausted  than  by 
maceration  alone.  In  order  to  allow  time  for  the  reaction  necessary  to  the 
production  of  the  hydr6cyanic  acid,  an  hour's  preliminary  maceration  is  di- 
rected, which  might  perhaps  be  advantageously  somewhat  lengthened.  When 
properly  made,  the  infusion  is  beautifully  transparent,  has  the  colour  of  Ma- 
deira wine,  and  the  agreeable  bitterness  and  peculiar  fiavour  of  the  bark.  The 
dose  is  two  or  three  fiuidounces  three  or  four  times  a  day,  or  more  frequently 
when  a  strong  impression  is  required.  W. 

INFUSUM  QUASSIA.  U.S.,  Br.    Infusion  of  Quassia. 

"Take  of  Quassia,  rasped,  one  hundred  and  twenty  grains;  Water  [cold]  a 
pint.    Macerate  for  twelve  hours,  in  a  covered  vessel,  and  strain."  U.  S. 

"  Take  of  Quassia  Wood,  in  chips,  sixty  grains;  Cold  Distilled  Water  ten 
fiuidounces.    Macerate  in  a  covered  vessel,  for  half  an  hour,  and  strain."  Br. 

The  proportion  of  Quassia  directed  in  the  former  London  and  Edinburgh 
Pharmacopoeias  was  much  too  small.  The  London  infusion  contained  the 
strength  of  only  two  grains  of  quassia  in  a  fiuidounce,  and  the  Edinburgh  three 
grains ;  while  the  dose  of  quassia  in  substance  is  from  twenty  grains  to  a 
drachm,  and  of  the  extract  not  less  than  five  grains.  This  error  has  been  cor- 
rected in  the  British  Pharmacopoeia.  Boiling  water  may  be  employed  when  it 
is  desirable  to  obtain  the  preparation  quickly ;  but  cold  water  affords  a  clearer 
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infuHion.  TIh'  half  hour  nmceration  directed  in  the  Britit^h  PharmaoopoBia, 
conslileriii^'  that  cold  water  is  used,  a|>|)earH  to  us  to  he  too  short  for  the  ex- 
haustiou  of  the  wood.  The  doae  is  two  Huidounces  three  or  four  times  a  day.  W. 

INFUSUM  WWYA.U.S.,  Br.    Inftmon  of  Rhubarb. 

"Take  of  llliuijarh,  bruised,  one  hundred  and  twenty  grains;  Boiling  Water 
half  a  pint.    Macerate  for  two  hours  in  a  covered  ves.sel,  and  strain."  U.  S. 

"  Take  of  Ilhubarb  Hoot,  iu  thin  slices,  a  quarter  of  an  ounce  [avoirdupois]  ; 
Boilinji:  Distilled*  Water  ten  fluidouncen.  Infuse  in  a  covered  vessel,  for  one 
hour,  and  strain."  Br. 

In  order  that  the  rhubarb  may  be  exhausted,  it  should  be  digested  with  the 
water  near  the  fire,  at  a  temperature  somewhat  less  than  that  of  boiling  water. 
It  is  customary  to  add  some  aromatic,  such  as  cardamom,  fennel-seed,  or  nut- 
meg, which  improves  the  taste  of  the  infusion,  and  renders  it  more  acceptable 
to  the  stomach.  One  drachm  of  either  of  these  spices  may  be  digested  in  con- 
nection with  the  rhubarb. 

This  infusion  may  bo  given  as  a  gentle  laxative,  in  the  dose  of  one  or  two 
fluidounces,  every  three  or  four  hours  till  it  operates.  It  is  occasionally  used 
as  a  vehicle  of  tonic,  antacid,  or  more  active  cathartic  medicines.  The  stronger 
acids  and  most  metallic  solutions  are  incompatible  with  it.  W. 

INFUSUM  ROS^E  COiMPOSITUM.  U.S.  Infusum  Ros^  Aci- 
DUM.  Br.    Compound  Infusion  of  Hose.   Acid  Infusion  of  Boses. 

"Take  of  Red  Rose  [dried  petals] /mZ/ a  troyounce ;  Diluted  Sulphuric 
Acid  three  fuidrachms ;  Sugar  [refined],  in  coarse  powder,  a  troyounce  and 
a  half;  Boiling  Water  ttoo  pints  and  a  half  Pour  the  Water  upon  the  Ro.«e 
in  a  covered  glass  or  porcelain  vessel;  then  add  the  Acid,  and  macerate  for 
half  an  hour.   Lastly,  strain  the  liquid,  and  in  it  dissolve  the  Sugar."  U.  S. 

"  Take  of  Dried  Red-rose  Petals,  broken  up,  a  quarter  of  an  ounce  [avoir- 
dupois] ;  Diluted  Sulphuric  Acid  one  fluidrachm ;  Boiling  Distilled  Water 
ten  Jluidounces.  Add  the  Acid  to  the  Water,  infuse  the  Petals  in  the  mixture 
in  a  covered  ves-sel,  for  half  an  hour,  and  strain."  Br. 

The  red  roses  serve  little  other  purpose  than  to  impart  a  fine  red  colour  and 
a  slight  astringent  flavour  to  the  preparation,  which  owes  its  medicinal  virtues 
almost  exclusively  to  the  sulphuric  acid.  It  is  refrigerant  and  astringent,  and 
affords  a  useful  and  not  unpleasant  drink  in  hemorrhages  and  colliquative 
sweats.  It  is  much  used  by  British  practitioners  as  a  vehicle  for  saline  medi- 
cines, particularly  sulphate  of  magnesia,  the  taste  of  which  it  serves  to  cover. 
It  is  also  employed  as  a  gargle,  usually  in  connection  with  acids,  nitre,  alum,  or 
tincture  of  Cayenne  pepper.  The  dose  is  from  two  to  four  fluidounces.     W. 

INFUSUM  SALVLE.  U.S.    Infusion  of  Sage. 

"Take  of  Sagehalfa  troyounce;  Boiling  Water  a  pint.  Macerate  for  half 
an  hour  in  a  covered  vessel,  and  strain."  U.  S. 

This  preparation  is  less  used  internally  than  as  a  gargle,  or  as  a  vehicle  for 
other  substances,  such  as  alum,  employed  in  this  way.  •  W. 

INFUSUM  SENEG.^.  Br.    Infusion  of  Smeka. 

"Take  of  Senega  Root,  bruised,  half  an  ounce  [avoirdupois]  ;  Boiling  Dis- 
tilled Water  ten  fluidounces.  Infuse  in  a  covered  vessel,  for  one  hour,  and 
strain."  Br. 

The  efficacy  of  the  officinal  decoction  of  seneka  has  been  proved  by  so  long 
an  experience,  that  we  should  be  cautious  in  allowing  it  to  be  superseded  by 
the  infusion  on  hypothetical  grounds.  The  dose  of  the  preparation  is  from  one 
to  three  fluidounces.  W. 

INFUSUM  SENN^.  U.S.,  Br.    Infusion  of  Senna. 
"Take  of  Senna  a  troyounce;    Coriander,  bruised,  sixty  grains;  Boiling 
Water  a  pint.    Macerate  for  an  hour  in  a  covered  vessel,  and  strain."  U.  S. 
"Take  of  Senna  one  ounce  [avoirdupois]  ;  Ginger,  sliced,  thirty  grains; 
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Boiling  Distilled  Water  ten  fluidounces.  Infuse  in  a  covered  vessel,  for  one 
hour,  and  strain."  Br. 

We  prefer  the  coriander  of  the  U.  S.  Pharmacopoeia  to  the  ginger  of  the 
British.  The  strength  of  the  British  preparation  has  been  doubled  in  the  pre- 
sent edition  of  the  Pharmacopoeia,  and  is  now  nearly  twice  as  great  as  that  of 
the  U.  S.  infusion.  The  infusion  deposits,  on  e.xposure  to  the  air,  a  yellowish 
precipitate,  which  is  said  to  aggravate  its  griping  tendency ;  it  should,  there- 
fore, not  be  made  in  large  quantities.  It  is  customary  to  connect  with  it  manna 
and  some  one  of  the  saline  cathartics,  which  increase  its  efficacy,  and  render 
it  less  painful  in  its  operation.  The  following  is  a  good  formula  for  the  prepa- 
ration of  senna  tea.  Take  of  senna  half  an  ounce;  sulphate  of  magnesia, 
manna,  each,  an  ounce;  fennel-seed  a  drachm;  boiling  water  half  a  pint. 
Macerate  in  a  covered  vessel  till  the  liquid  cools.  One-third  may  be  given  for 
a  dose,  and  repeated  every  four  or  five  hours  till  it  operates.  Such  a  combina- 
tion as  this  is  called  the  black  draught  by  English  writers.  The  dose  of  the 
infusion  of  the  U.  S.  Pharmacopoeia  is  about  four  fluidounces. 

The  cold  infusion,  especially  if  made  by  percolation  from  the  coarsely  pow- 
dered leaves,  while  probably  not  inferior  in  strength  to  that  prepared  with 
boiling  water,  is  said  to  be  less  unpleasant  to  the  taste.  W. 

INFUSUM  SERPENTARI^.  U.  S.,  Br.  Infusion  of  Serpentaria. 

"  Take  of  Serpentaria,  in  moderately  coarse  powder,  half  a  troyounce  ;  Wa- 
ter a  sufficient  quantity.  Moisten  the  powder  with  two  fluidrachms  of  Water, 
pack  it  firmly  in  a  conical  percolator,  and  gradually  pour  Water  upon  it  until 
the  filtered  liquid  measures  a  pint. 

"  This  infusion  may  also  be  prepared  by  macerating  the  Serpentaria  with  a 
pint  of  boiling  water,  for  two  hours,  in  a  covered  vessel,  and  straining."  U.  S. 

"  Take  of  Serpentary  Root,  bruised,  a  quarter  of  an  ounce  [avoirdupois]; 
Boiling  Distilled  Water  ten  fluidounces.  Infuse  in  a  covered  vessel  for  two 
hours,  and  strain."  Br. 

This  is  the  ordinary  form  in  M^hich  serpentaria  is  employed.  The  dose  is  one 
or  two  fluidounces,  repeated  every  two  hours  in  low  forms  of  fever,  but  less  fre- 
quently in  chronic  affections.  W. 

INFUSUM  SPIGELI^.  ^..S'.  Infusion  of  Spigelia. 

"  Take  of  Spigelia  half  a  troyounce ;  Boiling  Water  a  pint.  Macerate  for 
two  hours  in  a  covered  vessel,  and  strain."  U.  S. 

The  dose  of  this  infusion,  for  a  child  two  or  three  years  old,  is  from  four  flui- 
drachms to  a  fluidounce  ;  for  an  adult,  from  four  to  eight  fluidounces,  repeated 
morning  and  evening.  A  quantity  of  senna  equal  to  that  of  the  spigelia  is. usu- 
ally added,  in  order  to  ensure  a  cathartic  effect.  W. 

INFUSUM  TAB  ACL  U.S.  Enema  Tabaci.  i?r.  Infusion  of  To- 
bacco. 

"  Take  of  Tobacco  si-rty  grains;  Boiling  Water  a  pint.  Macerate  for  an 
hour  in  a  covered  vessel,  and  strain."  U.  S. 

For  the  mode  of  preparing  the  British  Enema  Tabaci,  see  page  111*7. 

This  is  used  only  in  the  form  of  enema  in  strangulated  hernia,  obstinate  colic, 
and  retention  of  urine  from  spasm  of  the  urethra.  Only  half  of  the  pint  of  the 
TJ.  S.  infusion  should  be  employed  at  once  ;  and,  if  this  should  not  produce  re- 
laxation in  half  an  hour,  the  remainder  may  be  injected.  Fatal  consequences 
have  resulted  from  too  free  a  use  of  tobacco  in  this  way.  W. 

INFUSUxM  TAEAXACL  U.S.  Infusion  of  Dandelion. 

"Take  of  Dandelion,  bruised,  two  troyounces ;  Boiling  Water  a  pint.  Mace- 
rate for  two  hours  in  a  covered  vessel,  and  strain."  U.  S._ 

This  has  been  substituted  in  the  U.  S.  Pharmacopoeia  for  the  decoction.  The 
dose  is  a  wineglassful  two  or  three  times  a  day,  or  oftener.  W. 

INFUSUM  IJV^  URSI.  Br.  Infusion  of  Bearberry. 

"Take  of  Bearberry  Leaves,  bruised,  half  an  ounce  [avoirdupois];  Boiling 
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Dit4ti)lc(l  Water  ten  Jluidounces.  Infuse  in  a  covered  vessel,  for  two  hours,  and 
strain  tliroiigli  calico."  Jir. 

The  U«)sc  is  one  or  two  tiuidounces  three  or  four  times  a  day.  W. 

INFUSUM  VALKRIAN/K.  U.  K,  Br.    Infusion  of  Valerian. 

"  Tttkv  of  Vulcriiin,  in  niodcrutcly  coarHe  powder,  half  a  Iroyuunre  ;  Water  a 
nuffirient  (juantity.  MoiHteu  the  powder  with  two  Huidrachms  of  Water,  pack 
it  tirndy  in  a  conicid  jjcrcolator,  and  gradually  pour  Water  upon  it  until  the 
filtered  liquid  ineasureti  a  ])int. 

"  This  Infusion  may  also  be  prepared  hy  macerating  the  Valerian  with  a  pint 
of  Boiling  Wator,  for  two  hours,  in  a  covered  vessel,  and  straining."  U.  S. 

"Take  of  Valerian  Root,  bruised,  one  hundred  and  twenty  graina;  Boiling 
Distilled  Water  ten  Jluidounces.  Infuse  in  a  covered  vessel  for  one  hour,  and 
strain."  lir. 

The  dose  of  this  infusion  is  two  fluidounces,  repeated  three  or  four  times  a 
day,  or  more  frequently.  W. 

INFUSUM  ZINGIBERIS.  U.  S.  Infusion  of  Ginger.     . 

"Take  of  Ginger,  bruised,  half  a  troyounce;  Boiling  Water  a  pint.  Mace- 
rate for  two  hours  in  a  covered  vessel,  and  strain."  U.  S. 

The  dose  of  this  infusion  is  two  fluidounces.  W. 

LINIMENTA. 

Liniments, 

These  are  preparations  intended  for  external  use,  of  such  a  consistence  as  to 
render  them  conveniently  applicable  to  the  skin  by  gentle  friction  with  the  hand. 
They  are  usually  thicker  than  water,  but  thinner  than  the  ointments,  and  are  al- 
ways liquid  at  the  temperature  of  the  body.  The  former  officinal  preparations, 
belonging  to  this  class,  which  have  been  omitted  in  the  present  editions  of  the 
U.  S.  and  Br.  Pharmacopoeias,  are  the  Liniments  of  Verdigris,  Lond.,  and  of 
Hesquicarhonate  of  Ammonia,  Lond.;  the  Compound  Liniment  of  Ammonia, 
Ed.;  the  Camphorated  Soap  Liniment,  ov  Opod eldoc,  JJ.  S.;  and  the  Simple 
Liniment,  Ed. 

LINIMENTUM  ACONITI.  Br.  Liniment  of  Aconite. 

"  Take  of  Aconite  Root,  in  coarse  powder,  twenty  ounces  [avoirdupois] ;  Cam- 
phor one  ounce  [avoird.];  Rectified  Spirit  a  sufficiency.  Moisten  the  Aconite 
Root  with  some  of  the  Spirit,  and  macerate  in  a  close  vessel  for  three  days ; 
then  transfer  to  a  percolator,  and  adding  more  Spirit  percolate  slowly  into  a 
receiver  containing  the  Camphor,  until  the  product  measures  one  pint  [Impe- 
rial measure]."  Br. 

This  is  a  very  strong  tincture  of  aeonite  root,  intended  only  for  external  use.* 
(See  Aconiti  Badicis.)  It  may  be  applied  alone  by  means  of  a  camel's-hair  pen- 
cil, or  in  connection  with  two  parts  or  more  of  soap  liniment  or  chloroform  lini- 
ment, by  rubbing  it  on  the  part  affected.  Experiments  made  by  Mr.  W.  Don- 
ovan with  a  tincture  prepared  by  macerating  the  fresh  root,  sliced,  in  rectified 
spirit  for  only  twenty-four  hours,  proved  that  the  preparation  thus  made,  though 

*  A  liniment  of  aconite  has  for  some  years  been  considerably  employed  in  Philadelphia, 
prepared  according  to  the  following  formula  of  Prof.  Procter.  Take  of  Aconite  lioot,  in 
])Owder, /our  troyimncea,  Glycerin  twofluidrachms,  Alcohol  a  sufficient ^antity.  Macerate 
the  Aconite  with  half  a  pint  of  Alcohol  for  ^u-cn^y/o'^^^OMr.s;  tlienpack  it  in  a  small  per- 
colator, and  gradually  pour  Alcohol  rtpon  it  until  a  pint  of  tincture  has  passed.  Distil  oft' 
twelve  fluidounces,  and  evaporate  the  residue  until  it  measures  twelve  fluidrachms,  to 
which  the  glycerin  and  two  ftuidrachms  of  alcohol  are  to  be  added,  making  the  resulting 
fluid  extract  measure  two  fluidounces.  Each  minim  of  this  represents  two  grains  of  the 
root,  and,  if  the  aconite  is  exhausted  in  the  process,  and  nothing  lost  during  the  evapora- 
tion, both  of  which  conditions  we  understand  to  be  fulfilled  in  the  process,  the  prepara- 
tion is  twice  as  strong  as  the  British  liniment.  It  is  intended,  as  its  name  implies,  only 
for  external  use.  It  may  be  used  in  the  same  manner  as  the  liniment  deecribed  in  the 
text.  {Am.  Journ.  of  Phann.,  xxv.  293.) — ^'ote  to  the  twelfth  edition. 
78 
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acting  in  the  same  way,  was  much  more  powerful  than  the  officinal.  (Pharm. 
Journ.,  2d  ser.,  vi.  5Y.)  The  inference  is  that  the  fresh  root  should  be  used  in 
preparing  this  liniment,  and  that  a  simple  maceration  is  all  that  is  required. 
There  is  a  great  waste  both  of  aconite  and  of  spirit  in  the  process;  as  no  pro- 
vision is  made,  either  by  displacement  with  water,  or  by  expression,  to  sepa- 
rate from  the  mass  in  the  percolator  the  strongly  impregnated  spirit  retained 
in  it.  W. 

LINIMENTUM  AMMONIA.  U.  S.,  Br.  Liniment  of  Ammonia. 
Volatile  Liniment. 

"  Take  of  Water  of  Ammonia  a  Jluidounce  ;  Olive  Oil  two  troyounces.  Mix 
them."  U.  S. 

"  Take  of  Solution  of  Ammonia  one  Jluidounce  ;  Olive  Oil  three  fiuidounces. 
Mix  together  with  agitation."  Br. 

The  U.  S.  and  British  Pharmacopoeias  agree  at  present  very  nearly  in  the 
strength  of  this  liniment;  the  U.  S.  preparation  being  somewhat  the  stronger. 
In  the  process,  the  ammonia  reacts  with  the  oil  to  form  a  soap,  which  is  partly 
dissolved,  partly  suspended  in  the  water,  producing  a  white,  opaque  emulsion. 
The  liniment  is  an  excellent  rubefacient,  frequently  employed  in  inflammatory 
affections  of  the  throat,  catarrhal  and  other  pectoral  complaints  of  children,  and 
in  rheumatic  pains.  It  is  applied  by  rubbing  it  gently  upon  the  skin,  or  placing 
a  piece  of  flannel  saturated  with  it  over  the  affected  part.  Should  it  occasion 
too  much  inflammation,  it  must  be  diluted  with  oil.  W. 

LINIMENTUM  BELLADONN"^.  Br.  Liniment  of  Belladonna. 

This  is  prepared  from  Belladonna  Root  precisely  as  the  Liniment  of  Aconite 
is  prepared  from  Aconite  Root ;  and  the  same  remarks  are  applicable  as  to  its 
strength  and  use;  especially  in  relation  to  the  waste  incurred  in  the  process. 
(See  Linimentum  Aconiti.) 

LINIMENTUM  CALCIS.  U.  S.,  Br.  Lime  Liniment. 

"Take  of  Solution  of  Lime  eight  fiuidounces ;  Flaxseed  Oil  seven  troy- 
ounces. Mix  them."  U.  S. 

"  Take  of  Solution  of  Lime,  Olive  Oil,  of  each,  two  fiuidounces.  Mix  together 
with  agitation."  Br. 

The  lime  forms  a  soap  with  the  oil,  of  which  there  is  a  great  excess,  that  sepa- 
rates upon  standing.  Olive  oil,  as  directed  by  the  British  Pharmacopoeia,  is 
often  substituted  for  that  of  flaxseed,  but  possesses  no  other  advantage  than 
that  of  having  a  less  unpleasant  odour.  This  is  a  very  useful  liniment  in  recent 
burns  and  scalds.  It  is  sometimes  called  Carron  oil,  from  having  been  much 
employed  at  the  Carron  iron  works  in  Scotland.  It  is  recommended  to  be  ap- 
plied upon  some  carded  cotton.  W. 

LINIMENTUM  CAMFHO^^.  U.S.,  Br.    Liniment  of  Camphor. 

"  Take  of  Camphor  th7'ee  troyounces ;  Olive  Oil  twelve  troyounces.  Dissolve 
the  Camphor  in  the  Oil."  U.  S. 

"Take  of  Camphor  one  ounce  [avoirdupois];  Olive  Oil  four  fiuidounces. 
Dissolve  the  Camphor  in  the  Oil."  Br. 

This  is  employed  as  an  anodyne  embrocation  in  sprains,  bruises,  rheumatic  or 
gouty  affections  of  the  joints,  and  other  local  pains.  It  is  also  supposed  to  have 
a  discutient  effect  when  rubbed  upon  glandular  swellings. 

Mr.  Wm.  B.  Price,  of  Burlington,  N.  J.,  proposes  a  modification  of  this  lini- 
ment, founded  on  the  solvent  power  of  chloroform  over  camphor,  whereby  the 
preparation  is  made  stronger  with  camphor,  and  acquires  also  additional  ano- 
dyne influence  from  the  chloroform.  The  proposed  liniment  consists  of  an  ounce 
and  a  half  of  camphor,  two  fuidrachms  of  chloroform,  and  two  fiuidounces  of 
olive  oil.  It  is  useful  in  rheumatic  and  neuralgic  pains.  (N.  J.  Med.  Reporter, 
ii.  21T.) 

Off.  Prep.  Linimentum  Chloroformi,  Br.;  Linimentum  Hydrargyri,  Br.; 
Linimentum  Terebinthinse  Aceticum,  Br.  W. 
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LINIMENTUM  CAMPHORS  COMPOSITUM.  Br.  Compound 
Lmimtnit  of  Camphor. 

"  Tako  of  Canijtlior  two  ouncea  and  a  /»a//[avoir(lupoifi] ;  Oil  of  Lavender  one 
flnidrachm ;  Strong  Solution  of  Ammonia,  Jire  JluidounceH  ;  Ilcctitied  Spirit 
[fifteen  fluidounces.  Dissolve  the  Camphor  and  Oil  of  Lavender  in  the  Spirit; 
then  add  the  Solution  of  Ammonia  gradually,  shaking  them  together  until  a 
clear  solution  is  formed."  Br. 

This  is  used  as  a  rubefacient  and  at  the  same  time  anodyne  embrocation  in 
local  pains,  particularly  of  a  rheumatic  character.  W. 

LINIMENTUM  CANTHARIDIS.  U.S.,Br.  1864.  Liquor  Epi- 
sPASTicrs.  Br.    Liniment  of  Canthnrides.    Blistering  Liqidd. 

"Take  of  Cantharides,  in  fine  powder,  atroyoiince ;  Oil  of  Turpentine  fialf 
a  pint.  Digest  the  Cantharide.s  with  the  Oil  for  three  hours  in  a  close  vessel,  by 
means  of  a  water-bath,  and  strain."  U.  S. 

"  Take  of  Cantharides,  in  powder,  eight  ounces  [avoirdupois] ;  Acetic  Acid 

1  four  fiuidounceH ;  Ether  a  sufficiency.  Mix  the  Cantharides  and  Acetic  Acid ; 

pack  them  in  a  percolator,  and  at  the  expiration  of  twenty-four  hours  pour 

ether  over  the  contents  of  the  percolator,  and  allow  it  to  pass  slowly  through 

till  twenty  fluidounces  are  obtained.  Keep  it  in  a  stoppered  bottle,"  Br. 

Oil  of  turpentine  dissolves,  especially  with  the  aid  of  heat,  the  active  principle 
of  cantharides,  and,  when  impregnated  with  it,  acquires  in  addition  to  its  own 
rubefacient  properties  those  of  a  powerful  epispastic.  The  U.  S.  liniment  was 
introduced  into  notice  by  the  late  Dr.  Joseph  Hartshorne,  of  Philadelphia,  who 
eniployed  it  with  advantage  as  an  external  stimulant  in  the  prostrate  states  of 
typhus  fever.  Caution,  however,  is  necessary  in  its  use,  both  to  graduate  its 
strength  to  the  circumstances  of  the  case,  and  not  to  apply  it  very  extensively, 
lest  it  may  produce  troublesome,  if  not  dangerous  vesication.  If  too  powerful, 
it  may  be  diluted  with  olive  or  linseed  oil.  The  British  preparation  is  a  solution 
of  the  active  matter  of  the  flies  in  acetic  acid  and  ether,  and,  as  the  ether  must 
quickly  evaporate,  conjoins  the  influence  of  the  cantharides  and  the  acid.  Prom 
the  name  conferred  upon  it  at  the  late  revision  of  the  Pharmacopoeia,  it  would 
appear  to  be  intended  rather  as  a  vesicating  than  a  rubefacient  agent.       W. 

LINIMENTUM  CIILOROFORML  Z7.*S'.,  ^r.  Liniment  of  Chloro- 
form. 

"Take  of  Purified  Chloroform  three  Iroyounces ;  Olive  Oil /our  troyounces. 
Mix  them."  U.  S. 

"  Take  of  Chloroform,  Liniment  of  Camphor,  of  each,  two  fluidounces. 
Mix."  Br. 

This  is  an  excellent  local  application  in  painful  aflfections,  though  the  common 
commercial  chloroform  would  have  answered  quite  as  well  as  the  purified,  di- 
rected in  the  U.  S.  formula.  As  the  chloroform  rapidly  evaporates,  it  is  desira- 
ble, in  order  to  obtain  its  full  anodyne  eff'ect,  to  guard  against  this  by  oiled  silk 
or  some  other  impermeable  covering.  As  some  object  to  the  greasy  residue  left 
on  the  skin  by  the  evaporation  of  the  chloroform,  the  soap  liniment,  which  can 
readily  be  removed  with  a  little  warm  water,  may  be  substituted  for  the  olive  oil 
of  the  U.  S.,  or  the  camphor  liniment  of  the  British  preparation.  W. 

LINIMENTUM  OROTONIS.  Br.  Liniment  of  Orotm  Oil. 

"  Take  of  Croton  Oil  one  fluidounce ;  Oil  of  Cajuput,  Rectified  Spirit,  ofeadh, 
three  fluidounces  and  a  half.  Mix."  Br. 

This  is  a  pustulating  preparation,  the  irritant  influence  of  which  has  been  in- 
crea.sed  by  the  substitution  of  the  oil  of  cajuput  and  the  spirit  for  the  olive  oil 
of  the  original  formula,  which  tended  to  weaken  the  croton  oil.  From  ten  to 
thirty  minims  or  more  may  be  rubbed  upon  a  limited  surface,  and  repeated  twice 
a  day  or  oftener  till  an  eruption  is  produced.  W. 

LINIMENTUxM  HYDRARGYRL  Br.  Liniment  of  Mercury. 

"  Take  of  Ointment  of  Mercury  one  ounce  [avoirdupois]  ;  Solution  of  Am- 
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monia,  Liniment  of  Camphor,  of  each,  one  Jiuidounce.  Liquefy  the  Ointmeort 
of  Mercury  in  the  Liniment  of  Camphor  with  a  gentle  heat,  then  add  the  Solu- 
tion of  Ammonia  gradually  and  mix  with  agitation."  Br. 

This  is  a  stimulating  liniment,  employed  for  the  discussion  of  chronic  gland- 
ular enlargements,  swellings  of  the  joints,  and  venereal  tumours,  and  to  promote 
the  absorption  of  collections  of  fluid.  It  is  said  to  be  more  apt  to  salivate  than 
mercurial  ointment.  One  drachm  of  it  may  be  rubbed  upon  the  affected  part 
night  and  morning.  W. 

LINIMElN^TUxM  lODI.  Br.  Linment  of  Iodine. 

"Take  of  Iodine  one  ounce  and  a  quarter  [avoirdupois]  ;  Iodide  of  Potas- 
sium half  an  ownce  [avoird.];  Ca,n\\)\\ov  one-fourth  of  an  ounce;  Rectified 
Spirit  ten  fluidounces.  Dissolve  the  Iodine,  Iodide  of  Potassium,  and  Camphor 
in  the  Spirit."  Br. 

This  is  an  alcoholic  solution  of  iodine,  in  which  the  iodide  of  potassium  acts 
by  increasing  the  solubility  of  the  active  ingredient.  The  strength  of  the  solu- 
tion has  been  reduced  one-half  in  the  present  liniment.  See  for  its  effects  the 
article  on  Iodine  in  the  first  part  of  this  work.  W. 

LINIMENTUM  OPII.  Br.  Linim.ent  of  Opium.  Anodyne  Liniment. 

"  Take  of  Tincture  of  Opium,  Liniment  of  Soap,  of  each,  two  fluidounces. 
Mix."  Br. 

This  is  commonly  called  anodyne  liniment,  and  is  employed  as  an  anodyne 
and  gently  rubefacient  embrocation  in  sprains,  bruises,  and  rheumatic  and  gouty 
pains.  We  are  informed  that  the  preparation  which  has  commonly  been  used, 
under  the  name  of  anodyne  liniment,  in  this  city,  is  that  of  the  late  London 
Pharmacopoeia,  as  given  in  former  editions  of  the  U.  S.  Dispensatory,  consist- 
ing of  one  part  by  measure  of  tincture  of  opium  and  three  of  soap  liniment,  and 
consequently  having  only  half  the  opiate  strength  of  the  present  British  lini- 
ment. W. 

LINIMEII^TIJM  POTASSII  lODIDI  CUM  SAPOXE.  Br.  Lini- 
ment of  Iodide  of  Potassium  and  Soap. 

"  Take  of  Hard  Soap,  cut  small,  Iodide  of  Potassium,  of  each,  one  ounce 
and  a  /laZ/ [avoirdupois];  Glycerine  one  fiuidounce ;  Oil  of  Lemon  one  flui- 
drachm  ;  Distilled  Water  ten  fluidounces.  Dissolve  the  Soap  in  seven  fluid- 
ounces  of  the  Water  by  the  heat  of  a  water-bath.  Dissolve  the  Iodide  of  Po- 
tassium and  Glycerine  in  the  remainder  of  the  Water,  and  mix  the  two  solutions 
together.  When  the  mixture  is  cold  add  the  Oil  of  Lemon  and  mix  the  whole 
thoroughly."  Br. 

This  preparation  is  apparently  intended,  by  application  to  the  surface,  which 
may  be  attended  with  a  gentle  friction,  to  produce  the  absorption  of  the  iodide, 
and  thus  to  obtain  its  alterative  and  deobstruent  effects  through  the  circula- 
tion. The  soap  and  glycerin  act  as  demulcents,  arid  thus  obviate  in  some  meas- 
ure the  local  irritation  of  the  salt.  W. 

LINIMENTUM  SAPONIS.  U.S., Br.  Tinctura  Saponis  Cam- 
piiORATA.  U.  S.  1850.    Soap  Liniment.   Camphorated  Tincture  of  Soap. 

"Take  of  Soap,  in  shavings, /bar  troyounces ;  Camphor  two  troy  ounces ; 
Oil  of  l\o?:emary  half  a  fiuidounce  ;  Water  four  fluidounces  ;  Alcohol  two 
pints.  Mix  the  Alcohol  and  Water,  digest  the  Soap  with  the  mixture,  by  means 
of  a  water-bath,  until  it  is  dissolved ;  then  filter,  and,  having  added  the  Camphor 
and  Oil,  mix  the  whole  thoroughly  together."  U.  S. 

"  Take  of  Hard  Soap,  cut  small,  two  ounces  and  a  ^aZ/* [avoirdupois]  ;  Cam- 
phor one  ounce  and  a  quarter  [avoird.]  ;  Oil  of  Rosemary  three  fluidrachms ; 
Rectified  ^^tmi  eighteen  fluidounces  ;  Distilled  Water  ^loo  yZwirfotfnces.  Mix 
the  Water  with  the  Spirit,  and  add  the  Oil  of  Rosemary,  the  Soap,  and  the 
Camphor.  Macerate  for  seven  days  at  a  temperature  not  exceeding  Y0°,  with 
occasional  agitation,  and  filter."  Br. 

It  is  necessary,  in  preparing  this  liniment,  that  the  soap  employed  should  not 
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have  been  made  with  anliiml  oil,  as  otlierwise  the  proparution  will  not  he  fluid  at 
ordinary  temperatures.  The  soap  indicatcul  hy  the  U.  S  Pharmacopoeia  \h  that 
"prepared  from  soda  and  olive  oil,"  commonly  called  Caxlilt^  Moap.  Made  ac- 
cordinj?  to  the  directions  of  the  U.  S.  Plmrmacopoeia  of  1840,  the  tincture  waa 
unable  to  retain  the  soap  in  solution,  and  therefore  coaffulated  more  or  less  on 
coolinj?.  This  defect  was  corrected  in  the  edition  of  1850,  by  the  addition  of 
water ;  and  a  similar  reformation  has  been  made  in  the  British  process.* 

In  former  editions  of  the  U.  S.  Pharmacop(jeia,  this  preparation,  thou^^h  com- 
monly called  Soap  liniment,  received  the  name  of  Tinctura  Saponis  Cainpho- 
rata,  to  distinj^iiish  it  from  a  similar  preparation  called  Opodeldoc,  which,  hav- 
i:i!^  a  soft  semi-solid  consistence,  was  introduced  with  the  title  o(  Linimenluni 
S^ponis  Camphor  at  am.  This,  having  been  discarded  at  the  late  revision,  the 
Tincture  reverted  to  its  place  among  the  liniments,  and  is  now  called  simply 
Linimentum  Saponis.  But,  as  the  old  Camphorated  Soap  Liniment  or  Opodeldoc 
is  an  excellent  preparation,  and  still  somewhat  in  use,  we  give  here  the  process  of 
the  Pharmacopoeia  of  1850  for  its  preparation,  with  some  remarkson  the  subject. 

"Take  of  Common  Soap,  sliced,  three  ounces;  Camphor  an  ounce;  Oil  of 
Rosemary,  Oil  of  Origanum,  each,  a  Jluidrachm ;  Alcohol  a  pint.  Digest  the 
Soap  with  the  Alcohol,  by  means  of  asand-bath,  till  dissolved ;  then  add  the  Cam- 
phor and  Oils,  and  when  they  are  dissolved,  pour  the  liquid  into  broad-mouthed 
bottles.   This  liniment  has,  when  cold,  the  consistence  of  a  soft  ointment." 

This  preparation  differs  from  the  officinal  Linimentum  Saponis  chiefly  in  being 
prepared  with  common  white  soap,  made  with  animal  fat,  instead  of  Castile 
Boap,  which  is  made  of  olive  oil.  The  former  is  peculiarly  adapted  to  the  purposes 
of  this  formula,  in  consequence  of  assuming,  when  its  alcoholic  solution  cools, 
the  consistence  characteristic  of  the  liniment.  It  is  customary,  after  the  solution 
of  the  soap  has  been  effected,  to  pour  the  liquid  into  small  wide-mouthed  glass 
bottles,  containing  about  four  fluidounces,  in  which  it  concretes  into  a  soft, 
translucent,  uniform,  yellowish-white  mass.  This  liniment  melts  with  the  heat 
of  the  body,  and  therefore  becomes  liquid  when  rubbed  on  the  skin. 

The  Soap  liniment  is  much  used,  as  an  anodyne  and  gently  rubefacient  em- 
brocation, in  sprains,  bruises,  and  rheumatic  or  gouty  pains. 

Off'.  Prep.    Linimentum  Opii,  Br.  W. 

LINIMEN^TUM  SINAWS  COMPOSITUxM.  i?/-.  Compoumi  Lini- 
nieni  of  Mustard. 

"  Take  of  Oil  of  Mustard  one  Jluidrachm ;  Ethereal  Extract  of  Mezereoa 
forty  grains;  Camphor  one  hundred  and  twenty  grains ;  Castor  Oil  five 
jluidrachms  ;  Rectified  Spirit ybur^Wi(Zoarac«s.  Dissolve  the  Extract  of  Me- 
zereon  and  Camphor  in  the  Spirit,  and  add  the  Oil  of  Mustard  and  Castor 
Oil."  Br. 

This  is  a  new  officinal  of  the  British  Pharmacopoeia,  which  affords  a  con- 
venient method  of  applying  the  volatile  oil  of  mustard,  and  may  often  be  ap- 
propriately used  as  a  substitute  for  sinapisms.  The  extract  of  mezereon  is 
also  a  very  energetic  irritant.  The  castor  oil  seems  to  be  added  in  order  some- 
what to  increase  the  consistence  of  the  liniment,  and  was   probably  chosen 

*  An  inconvenience  to  which  the  C  S.  process  is  exposed  is  the  long  time  required  to 
effect  the  solution  of  the  soap  in  the  mixed  oil  and  water,  the  digestion  occupying  sev- 
eral hours.  Mr.  J.  B.  Moore  obviates  this  disadvantage  by  substituting  the  "stronger 
alcohol"  U.S.  (sp.  gr.  0-817)  for  officinal  alcohol  (sp.  gr.  0-835)  in  equivalent  proportion, 
and  somewhat  changing  the  manipulation,  though  with  precisely  the  same  result,  as  to 
the  medicine  itself,  as  in  the  officinal  process.  "  Take  of  Soap  ^^iv ;  Camphor  5ij  ;  Oil  of 
Rosemary  f^ss ;  Boiling  Water  f^viss;  Stronger  Alcohol  f5xxixss.  Pour  the  Boiling 
Water  on  the  Soap;  stir  and  beat  the  mixture  well  with  a  spoon  for  about  5  minutes, or 
until  a  soft,  pultaceous  mass  is  obtained.  To  this  grjidually  add  the  alcohol,  constantly 
titirring  until  the  soap  is  dissolved,  then  filter  into  a  bottle  containing  the  camphor  and 
oil."  We  are  assured  that  this  method  of  preparing  the  liniment  is  perfectly  satisfactory, 
and  that  the  time  required  is  greatly  lessened.  From  five  to  fifteen  minutes  is  all  that  ia 
necessary  for  the  solution,  which  in  the  officinal  process  consumes  several  hours.  {^Am, 
J.  of  Pharin.,  March,  1839,  p.  121.) — xV«<e  to  the  thirteenth  edition. 
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from  among  oleaginous  substances  in  consequence  of  its  solubility  in  alcohol. 
The  camphor  may  have  some  effect  in  moderating  the  pain  without  diminish- 
ing the  rubefacient  action.  The  effect  is  increased  if  applied  on  flannel,  and 
guarded  against  volatilization  by  covering  it  with  oiled  silk.  For  the  circum- 
stances calling  for  the  use  of  this  liniment,  see  the  article  on  Sinapis  {Part 
I.,  p.  812).  W. 

LINIMEi^TUM  TEREBINTHS JE.  U.S.,  Br.  Liniment  of  Tur- 
pentine. 

"  Take  of  Resin  Cerate  ttvelve  troyounces  ;  Oil  of  Turpentine  half  a  jyint. 
Add  the  Oil  to  the  Cerate  previously  melted,  and  mix  them."  U.S. 

"  Take  of  Soft  Soap  twoouncen  [avoirdupois]  ;  Camphor  o«e  ounce  [avoird.]  ; 
Oil  of  Turpentine  sixteen  ftuidounces.  Dissolve  the  Camphor  in  the  Oil  of 
Turpentine,  then  add  the  Soap,  rubbing  them  together  until  they  are  thoi*- 
oughly  mixed."  Br. 

The  U.  S.  preparation  is  the  liniment  originally  proposed  by  Dr.  Kentish,  and 
subsequently  so  highly  lauded  as  a  remedy  in  burns  and  scalds.  It  should  be  ap- 
plied as  soon  after  the  occurrence  of  the  accident  as  possible,  and  should  be 
discontinued  when  the  peculiar  inflammation  excited  by  the  fire  is  removed. 
The  best  mode  of  application  is  to  cover  the  burnt  or  scalded  surface  with 
pledgets  of  patent  lint  saturated  with  the  liniment.  It  should  not  be  allowed 
to  come  in  contact  with  the  sound  parts.  This  liniment  may  also  be  success- 
fully applied  in  other  cases  of  cutaneous  inflammation  requiring  stimulation, 
as  in  certain  conditions  of  erysipelas.  The  present  British  preparation,  so  far 
as  regards  its  rubefacient  operation,  may  be  looked  upon  as  almost  undiluted 
oil  of  turpentine ;  the  soft  soap  having  little  other  effect  than  to  give  con- 
sistence to  the  liniment,  and  the  camphor  acting  as  an  anodyne ;  and  both 
being  too  small  in  bulk  materially  to  dilute  the  oil.  It  is  quite  different  from 
the  liniment  of  the  Pharmacopoeia  of  1864,  which  was  a  mixture  of  the  oil 
with  resin  ointment,  almost  identical  with  the  U.  S.  liniment.  W. 

LINIMENTUM  TEREBINTHIN"^  ACETICUM.  Br.  Liniment 
of  Turpentine  and  Acetic  Acid. 

"Take  of  Oil  of  Turpentine,  Acetic  Acid,  Liniment  of  Camphor,  of  each, 
one  fiuidounce.  Mix."  Br. 

This  is  a  powerful  rubefacient  liniment,  combining  the  irritant  properties  of 
the  oil  of  turpentine  and  acetic  acid,  though  somewhat  diluted  by  the  camphor 
liniment.  W. 

LIQUORES. 

Solutions. 

The  U.  S.  Pharmacopceia  includes,  in  this  class  of  preparations,  all  aqueous 
solutions  in  which  the  substance  acted  on  is  wholly  soluble  in  water,  excluding 
those  in  which  the  dissolved  matter  is  ga.seous  or  very  volatile,  as  in  the  Aquae 
or  Waters.  The  Solution  of  Gutta-percha  is  the  only  one  in  which  water  is  not 
used  as  the  menstruum ;  and  that  seems  to  have  been  placed  in  the  present 
category  because  no  better  position  could  be  found  for  it. 

In  the  British  Pharmacopceia  it  has  been  deemed  expedient,  in  almost  all  in- 
stances in  which  the  substance  to  be  dissolved  is  an  isolated  solid  body,  to  make 
the  solutions  of  uniform  strength,  without  regard  to  the  physiological  powers  of 
the  medicine,  or  its  ordinary  dose.  The  solutions  of  this  kind  contain  four  grains 
of  the  medicine  to  an  Imperial  fiuidounce  of  the  menstruum,  or  half  a  grain  in  a 
fluidrachm  There  is  a  convenience  in  this  plan  to  the  prescriber,  in  relation  to 
all  medicines  which  habitually  present  themselves  to  his  mind  in  the  solid  state ; 
but  to  alter  the  strength  of  a  solution  which  has  been  long  known,  and  the  dose 
of  which  is  familiar,  in  order  to  make  it  conform  with  others,  is  to  endanger  fre- 
quent serious  errors  for  the  sake  of  an  idea.  In  such  medicines,  for  example,  as 
Fowler's  solution,  the  dose  is  fixed  in  the  mind  of  the  practitioner  in  reference 
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to  the  solution,  and  not  to  the  solid  medicinal  substance  it  may  contain.  On 
the  whole,  therefore,  we  prefer  the  method  of  the  U.  S.  Pharmacopoeia,  which 
reffulates  the  streuf^th  of  itH  solutions  in  regard  to  the  properties  uf  the  medi- 
cine, and  not  in  accordance  with  an  ideal  standard. 

Thou/^h  several  of  the  solutions  have  lonj?  been  officinal,  it  is  now  for  the  first 
time  that,  in  l)oth  Pharmacopoeias,  they  have  been  dislocated  from  their  old  at- 
tachments, and  arranged  together  as  a  distinct  class  of  preparations.       W. 

LIQUOR  AMMONIA  ACETATIS.  U.  S.,  Br,  Spiritus  Minde- 
RKRi,  Solution  of  Acetate  of  Ammonia.  Spirit  of  Mimiererus. 

"  Take  of  Diluted  Acetic  Acid  two  pints  ;  Carbonate  of  Ammonia  a  suffi- 
cient quantity.  Add  the  Carbonate  gradually  to  the  Acid  until  this  is  saturated, 
and  filter.  This  preparation,  when  dispensed,  should  be  freshly  made,"  U.  S. 

"Take  of  Acetic  Acid /en  yiatdot^nces  [Imperial  measure];  Carbonate  of 
Ammonia  three  ounces  and  a  quarter  [avoirdupois],  or  a  sufficiencxj  ;  Distilled 
Water  two  and  a  half  pints  [Imp,  meas  ].  Reduce  the  Carbonate  of  An)monia 
to  powder,  and  add  it  gradually  to  the  Acetic  Acid,  until  a  neutral  solution  is 
formed,  then  add  the  Water."  Br. 

This  preparation  is  an  aqueous  solution  of  acetate  of  ammonia.  The  U.  S. 
process  by  which  it  is  formed  constitutes  a  case  of  single  elective  affinity.  The 
acetic  acid  combines  with  the  ammonia  of  the  carbonate,  forming  the  acetate  of 
ammonia,  and  disengages  the  carbonic  acid  with  eflFervescence.  Distilled  vinegar 
was  formerly  used,  but  has  been  abandoned  for  diluted  acetic  acid,  which  is  much 
to  be  preferred ;  because,  besides  furnishing  a  solution  of  the  acetate  of  uniform 
strength,  a  result  which  cannot  be  attained  by  the  employment  of  distilled  vine- 
gar, it  avoids  the  production  of  a  brownish  solution,  which  uniformly  follows 
the  use  of  the  latter,  especially  when  it  has  been  condensed  in  a  metallic  worm. 
The  quantity  of  carbonate  of  ammonia,  necessary  to  saturate  a  given  weight  of 
the  acid  of  average  strength,  cannot  be  laid  down  with  precision,  on  account  of 
the  variable  quality  of  the  salt.  The  preparation,  when  made  with  the  diluted 
acetic  acid  of  the  U.  S.  Pharmacopoeia,  contains  about  6  per  cent,  of  acetate  of 
ammonia.  It  is  more  convenient  to  add  the  salt  to  the  acid  than  the  acid  to  the 
salt;  as  the  point  of  saturation  is  thus  more  easily  attained.  In  ascertaining 
this  point  by  test-paper,  the  alkaline  reaction  will  begin,  though  a  portion  of 
free  acetic  acid  may  still  remain;  a  little  of  it  being  insufficient  to  overcome 
the  natural  alkaline  reaction  of  the  salt.  (See  page  22.)  A  complication  is 
caused  by  the  presence  of  free  carbonic  acid,  which  may  be  expelled  from  the 
liquid  towards  the  end  of  the  saturation  by  warming  it.  Supposing  the  car- 
bonic acid  got  rid  of,  the  best  rule,  perhaps,  is  to  cease  adding  the  carbonate 
of  ammonia,  upon  the  occurrence  of  the  least  sign  of  alkalinity. 

The  present  British  process  corresponds  essentially  with  ours;  but  in  that 
of  the  Br.  Pharmacopoeia  of  18G4,  the  strong  solution  of  ammonia  was  used  in- 
stead of  the  carbonate,  and  the  ammonia  combined  directly  with  the  acetic  acid, 
without  other  reaction.  The  solution  was  much  stronger  than  that  of  the  U.  S. 
Pharmacopoeia,  or  of  the  former  Pharmacopoeias  of  Great  Britain,  being  made 
with  undiluted  ingredients,  probably  because  it  keeps  better  when  thus  made. 
To  reduce  it  to  the  strength  of  the  U.  S.  preparation,  it  required  to  be  diluted 
with  about  four  measures  of  distilled  water.  There  was  an  advantage  in  this 
process  in  the  use  of  ammonia  instead  of  its  carbonate;  as  the  difficulty  of 
ascertaining  the  precise  point  of  saturation  arising  from  carbonic  acid  was 
avoided;  but  in  this  solution,  as  in  the  neutral  mixture,  a  great  benefit  renie- 
dially  is  gained  by  the  presence  of  that  acid,  which  reconciles  the  stomach  to 
the  medicine,  and  sometimes  even  allays  vomiting  in  febrile  diseases.  With 
this  view  of  the  subject,  it  is  better  to  use  the  carbonate  of  ammonia;  and  the 
change  has  been  made  in  the  present  Br.  Pharmacopoeia. 

Properties.  Solutionof  acetate  of  ammonia,  when  made  of  pure  materials, 
is  a  limpid  and  colourless  liquid  without  smell.  Its  taste  is  saline,  and  resembles 
that  of  a  mixture  of  nitre  and  sugar.   When  it  contains  an  excess  of  alkali,  its 
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taste  is  bitterish.  It  should  be  freshly  prepared  at  short  intervals  ;  as  its  acid 
becomes  decomposed,  and  a  portion  of  carbonate  of  ammonia  is  generated.  As 
formerly  prepared,  under  the  name  ofspiritus  Minde7-eri,  it  was  made  from  the 
impure  carbonate  of  ammonia  containing  animal  oil,  which  modified  the  pre- 
paration by  giving  rise  to  a  portion  of  ammoniacal  soap.  When  pure  it  is  not 
coloured  by  hydrosulphuric  acid,  nor  precipitated  by  chloride  of  barium.  Nitrate 
of  silver  precipitates  crystals  of  acetate  of  silver,  soluble  in  water,  and  especi- 
ally in  nitric  acid.  An  insoluble  precipitate  with  this  test  is  chloride  of  silver, 
and  shows  the  presence  of  muriatic  acid.  Potassa  disengages  ammonia;  sul- 
phuric acid,  acetous  vapours.  When  evaporated  to  dryness,  the  residue  is  wholly 
dissipated  by  heat  with  the  smell  of  ammonia.  It  is  incompatible  with  acids,  the 
fixed  alkalies  and  their  carbonates,  lime-water,  magnesia,  sulphate  of  magnesia, 
corrosive  sublimate,  the  sulphates  of  iron,  copper,  and  zinc,  and  nitrate  of  silver. 
When  it  contains  free  carbonic  acid,  it  produces  with  the  acetate  or  subacetate 
of  lead  a  precipitate  of  carbonate  of  lead,  which,  being  mistaken  for  the  sulphate, 
has  sometimes  led  to  the  erroneous  conclusion  that  sulphuric  acid  was  present 
in  the  distilled  vinegar,  when  this  has  been  employed.  Acetate  of  ammonia  is  a 
salt  of  difficult  crystallization,  and  very  deliquescent.  When  perfect  it  probably 
has  an  alkaline  reaction,  like  the  acetates  of  potassa  and  soda.  It  may  be  obtained 
by  sublimation  from  a  mixture  of  equal  parts  of  dry  acetate  of  potassa  or  of  lime, 
and  muriate  of  ammonia.  It  consists  of  one  eq.  of  acetic  acid  51,  and  one  of 
ammonia  17  =  68,  with  seven  eqs.  of  water  63,  when  crystallized.  It  may  be 
viewed  as  acetate  of  oxide  of  ammonium,  containing  6  eqs.  of  water. 

Medical  Properties  and  Uses  Solution  of  acetate  of  ammonia  is  a  valuable 
diaphoretic,  much  employed  in  febrile  and  inflammatory  diseases.  According  to 
the  indications  to  be  answered  by  its  use,  it  is  variously  combined  with  nitre  and 
antimonials,  camphor  and  laudanum.  If,  instead  of  promoting  its  determination 
to  the  skin  by  external  warmth,  the  patient  walk  about  in  a  cool  air,  ils  action 
will  be  directed  to  the  kidneys.  In  large  doses,  it  is  said  to  relieve  painful  men- 
struation. It  is  sometimes  used  externally  as  a  discutient.  Mr.  Brande  speaks 
of  it  as  very  useful  in  mumps,  applied  hot  upon  a  piece  of  flannel.  In  the  hydro- 
cele of  children,  it  is  strongly  recommended  by  Dr.  Maushner,  applied  by  means 
of  compresses  kept  constantly  moist.  Mixed  in  the  quantity  of  a  fluidounce 
with  seven  fluidounces  of  rose-water,  and  two  fluidrachms  of  laudanum,  it  forms 
a  useful  collyrium  in  chronic  ophthalmia.  The  late  Dr.  A.  T.  Thomson  used  it 
as  a  lotion  with  good  effect  in  porrigo  affecting  the  scalp.  The  dose  of  the  U.  S. 
preparation  is  from  half  a  fluidounce  to  a  fluidounce  and  a  half,  every  three  or 
four  hours,  mixed  with  water  and  sweetened  with  sugar.  It  proves  sometimes 
very  grateful  to  febrile  patients,  when  prescribed  with  an  equal  measure  of 
carbonic  acid  water.  In  the  present  Br.  Pharmacopoeia  the  dose  is  stated  at 
from  two  to  six  fluidrachms.  B. 

LIQUOR  AMMONIA  CITRATIS.  Br.  Solution  of  Cilrate  of  Am- 
monia. 

"  Take  of  Citric  Acid  three  ounces  [avoirdupois]  ;  Strong  Solution  of  Am- 
monia two  fluidounces  and  three-quarters  [Imperial  measure],  or  a  sufficiency  ; 
Distilled  Water  one  pint  [Imp.  meas.].  Dissolve  the  Citric  Acid  in  the  Water 
and  add  the  Solution  of  Ammonia  until  the  solution  is  neutral  to  test  paper. "  Br. 

This  may  be  used  for  the  same  purposes  as  the  preceding  in  the  dose  of 
from  two  to  six  fluidrachms.  W. 

LIQUOR  ANTIMONII  CHLORIDL  J5r.  Liquor  AntimoniiTer- 
CHLORiDi.  Br.  1864.  Solution  of  Chloride  of  Antimony.  Solution  of  Ter- 
chloride  of  Antimony. 

"Take  of  Black  Antimony  one  pound  [avoirdupois].;  Hydrochloric  Acid 
four  pints  [Imperial  measure].  Place  the  Black  Antimony  in  a  porcelain 
vessel ;  pour  upon  it  the  Hydrochloric  Acid,  and,  constantly  stirring,  apply 
to  the  mixture,  beneath  a  flue  with  a  good  draught,  a  gentle  heat,  which  must 
be  gradually  augmented  as  the  evolution  of  gas  begins  to  slacken,  until  the 


LRT II.  Liquores.  1241 


E 

^B||uid  boilfl.  Muintain  it  nt  \W\h  temperature  for  fiTteen  minutes  ;  then  remove 

^^Ke  vested  from  the  lire,  and  filter  the  li(|ui<l  tliroup;li  calico  into  another  vessel, 

^Hbturnin^  what  ])n.sses  tlM'ou<rh  tirMt,  that  a  pcricctly  ch^ar  Holgtion  may  be 

o1)tuiiic(l.    I^)il  this  (h>wn  to  the  bulk  of  two  pints  [Imp.  meas.],  and  preserve 

it  in  II  stoppered  bottle."  7/;*. 

When  tersnlphuret  of  antimony  is  dissolved  with  the  aid  of  heat  in  muriatic 
lu'id,  a  double  decomposition  takes  place,  resultinjr  in  the  formation  of  terchlo- 
ride  of  antimony  and  hydrosulphuric  acid  (sulphuretted  hydrogen),  which  j^ives 
rise  to  etVervescence.  As  this  gas  is  exceedingly  offensive  and  deleti^rious,  the 
luatciiais,  during  the  reaction,  are  directed  to  be  jjlnced  under  a  flue  with  a  good 
draught.  When  the  reaction  is  over,  the  resulting  aqueous  solution  of  terchlo- 
ridc,  after  having  been  strained,  is  boiled  down  to  a  determinate  volume. 

Properties.  Solution  of  chloride  of  antimony  is  a  transparent,  pale-yellow, 
dense  licjuid,  possessing  caustic  properties.  When  of  a  deep-red  colour,  it  is 
impure  from  the  presence  of  iron.  Its  sp.  gr.,  concentrated  to  the  extent  directed 
in  the  lir.  PharmacopcBia,  is  1-470.  "A  little  of  it  dropped  into  w^ater  gives  a 
white  precipitate,  and  the  filtered  solution  lets  fall  a  copious  deposit  on  the  ad- 
dition of  nitrate  of  silver.  If  the  white  precipitate  formed  by  water  be  treated 
with  sulphuretted  hydrogen  it  becomes  orange-coloured."  {lir.)  These  reac- 
tions show  that  it  contains  antimony  and  chlorine.  A  fluidrachm  of  it,  mixed 
with  four  fluidounces  of  water  in  which  is  dissolved  a  quarter  of  an  ounce 
(avoirdupois)  of  tartaric  acid,  forms  a  clear  solution,  from  which  sulphuretted 
hydrogen  throws  down  an  orange  precipitate  (tersulphuret  of  antimony), weigh- 
ing, wlien  washed  and  dried  at  212°,  at  least  22  grains.  {Br.)  When  it  is  dis- 
tilled, water,  the  excess  of  muriatic  acid,  and  any  tersulphuret  of  arsenic  that 
may  happen  to  be  present,  are  first  expelled,  and  afterwards  theterchloride  vola- 
tilizes. The  pure  terchloride  may  be  obtained  by  changing  the  receiver,  as  soon 
as  the  distilled  product  concretes  on  cooling.  Pure  terchloride  of  antimony, 
called  by  the  earlier  chemists  butler  of  antimony,  is  a  white,  readily  fusible 
solid,  of  the  consistence  of  butter,  deliquescent  and  powerfully  caustic,  and 
volatilizable  under  an  obscure  red  heat.  It  was  formerly  used  in  medicine  as 
a  caustic.  It  usually  acts  without  causing  much  pain  or  inflammation  ;  and, 
after  the  separation  of  the  eschar,  a  clean,  healthy  ulcer  is  left. 

Solution  of  terchloride  of  antimony  was  a  new  officinal  of  the  Dublin  Pharma- 
copoeia of  1850,  and  is  probably  retained  in  the  British  not  as  a  therapeutic 
agent,  but  simply  as  a  source  of  the  officinal  oxide  of  antimony. 

Off.  Prep.    Antimonii  Oxidum,  Br.  B. 

LIQUOR  AIlSEmCI  ET  IIYDRATiGYRI  lODIDI.  U.S.  Solu- 
tion of  Iodide  of  Arsenic  and  Mercury.  Solution  of  Hydriodaie  of  Arsenic 
and  Mercury.  Donovan's  Solution. 

"  Take  of  Iodide  of  Arsenic,  Red  Iodide  of  Mercury,  each,  thirty-five  grains; 
Distilled  Water  half  a  pint.  Rub  the  Iodides  with  half  a  fluidounce  of  the 
Water,  and,  when  they  have  dissolved,  add  the  remainder  of  the  Water,  and 
filter  through  paper."  U.S. 

This  solution  was  introduced  to  the  notice  of  the  medical  profession  in  1839, 
by  Mr.  Donovan,  of  Dublin,  as  a  therapeutic  agent  combining  the  medical  virtues 
of  its  three  ingredients,  and  was  adopted  as  an  officinal  preparation  in  the  U.  S. 
and  Dublin  Pharmacopoeias  of  1850.  The  former  has  retained  it  in  the  present 
edition  ;  but,  on  the  absorption  of  the  latter  in  the  British  Pharmacopoeia,  it  was 
discarded.  The  formula  of  the  U.  S.  Pharmacopoeia  is  the  simplified  one  of 
Prof.  Procter,  which  consists  essentially  in  dissolving  equal  weights  of  the  terio- 
dide  of  arsenic  and  biniodide  (red  iodide)  of  mercury  in  a  measured  quantity  of 
distilled  water.  The  proportion  of  equal  weights  corresponds  nearly  to  single 
equivalents  of  the  component  iodides.  The  Dublin  formula  was  more  compli- 
cated. In  it  the  proper  quantities  of  arsenic,  mercury,  and  iodine  were  caused 
to  unite  by  first  rubbing  them  together  with  alcohol,  and  then  boiling  the  pro- 
duct with  distilled  water,  which  was  afterwards  added,  so  as  to  give  the  whole  a 
determinate  bulk.  The  iodides  of  arsenic  and  mercury,  formed  by  the  tritura» 
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tion,  were  assumed  by  Mr.  Donovan  to  become,  by  solution,  hydriodates  seve- 
rally of  arsenious  acid  (white  oxide  of  arsenic),  and  of  deutoxide  of  mercury 
(red  precipitate). 

Properties.  This  solution  has  a  pale-yellow  colour,  and  a  slightly  styptic  taste. 
Sometimes,  however,  the  colour  is  orange-yellow,  owing  to  the  presence  of  free 
iodine.  This  may  be  neutralized  by  rubbing  the  solution  with  a  little  metallic 
mercury  or  arsenic,  in  fine  powder,  and  the  proper  hue  thus  restored.  The  solu- 
tion is  incompatible  with  laudanum  and  the  soluble  salts  of  morphia.  On  the 
supposition  that  it  is  an  aqueous  solution  of  iodides,  it  will  contain  them  in  the 
proportion  of  one  eq.  of  teriodide  of  arsenic  453  9  to  one  of  biniodide  of  mer- 
cury 452-6,  which  are  nearly  equal  weights.  On  the  theory  of  their  conversion 
into  hydriodates  by  solution,  five  eqs.  of  water  45  would  be  required,  three  for 
the  arsenical  teriodide,  and  two  for  the  mercurial  biniodide ;  and  the  result  would 
be  one  eq.  of  arsenious  acid  99,  one  of  deutoxide  of  mercury  216,  and  five  of 
hydriodic  acid  636-5,  the  latter  containing  five  eqs.  of  iodine  631-5.  The  solution 
here  supposed  would  contain  about  two  and  one-sixth  times  as  much  deutoxide 
of  mercury  as  of  arsenious  acid. 

Medical  Properties.  This  preparation  has  been  found  decidedly  useful  as  an 
alterative  in  various  diseases  of  the  skin,  such  as  the  diiferent  forms  of  psoriasis, 
impetigo,  porrigo,  lepra,  pityriasis,  lupus,  and  venereal  eruptions,  both  papular 
and  scaly.  In  support  of  its  efficacy  in  these  affections,  Mr.  Donovan  has  ad- 
duced the  testimony  of  a  number  of  respectable  practitioners,  who  have  com- 
municated to  him  the  results  of  their  experience.  The  disease  in  some  of  the 
cases  cured  had  existed  for  several  years.  Many  American  physicians  also  have 
used  it  advantageously  in  cutaneous  diseases,  and  found  more  prompt  effects 
from  it  than  from  the  remedies  usually  resorted  to.  The  dose  is  from  five  to 
twenty  drops  three  times  a  day,  given  preferably  in  distilled  water.  The  latter 
dose  contains  the  twenty-fourth  of  a  grain  of  arsenious  acid,  a  little  over  the 
twelfth  of  a  grain  of  deutoxide  of  mercury,  and  about  a  quarter  of  a  grain  of 
iodine.  Dr.  E.  I.Taylor,  of  New  York,  who  has  employed  it  in  many  cases,  never 
exceeded  five  drops,  three  times  a  day.  Sometimes  the  medicine  deranges  the 
stomach,  confines  the  bowels,  and  causes  headache,  giddiness,  and  confusion  of 
mind.  When  these  effects  are  produced,  it  must  belaid  aside,  and  a  purgative 
administered.  After  an  interval  varying  from  ten  days  to  three  weeks,  it  may 
be  resumed,  but  in  a  smaller  dose.  The  treatment  must  often  be  persevered  in 
for  several  months.  Sometimes  the  medicine  produces  moderate  salivation.  The 
solution,  diluted  with  an  equal  bulk  of  water,  has  occasionally  been  used  with  ad- 
vantage as  an  application  to  the  ulcers  or  eruptions,  at  the  same  time  that  it  was 
given  internally.  (See  three  papers  by  Mr.  Donovan,  contained  in  the  Dublin 
Journal  of  Medical  Science  for  Nov.  1839,  Sept.  1 840,  and  Nov.  1842.)     B. 

LIQUOR  AESENICI  HYDROCHLORICUS.  Br.  Hydrochloric 
Solution  of  Arsenic. 

"  Take  of  Arsenious  Acid,  in  powder,  eighty  grains  ;  Hydrochloric  Acid  tico 
fuidrachms  ;  Distilled  Water  a  sufficiency.  Boil  the  Arsenious  Acid  with  the 
Hydrochloric  Acid,  and  four  [fluidjounces  of  the  Water  until  it  is  dissolved, 
then  add  Distilled  Water  to  make  the  bulk  upto  one  pint  [Imperial  measure]. 

The  hydrochloric  solution  of  arsenic  is  a  colourless  liquid,  of  the  sp.gr.  r009, 
and  an  acid  reaction.  With  sulphuretted  hydrogen  it  gives  a  bright-yellow  pre- 
cipitate of  sulphuretof  arsenic.  One  fluidounce  of  it  (441-5  grains),  boiled  for 
five  minutes  with  twenty  grains  of  bicarbonate  of  soda,  and  then  diluted  with  six 
fluidounces  of  distilled  water  to  which  a  little  mucilage  of  starch  has  been  added, 
does  not  give  with  the  volumetric  solution  of  iodine  a  permanent  blue  colour 
until  808  grain-measures  have  been  added,  corresponding  to  four  grains  of  ar- 
senious acid  in  one  fluidounce.  Br. 

The  medical  properties  of  this  solution  are  the  same  as  those  of  Fowler's 
solution,  with  which  it  corresponds  in  strength,  being  nearly  three  times  as 
strong  as  the  former  London  solution  of  chloride  of  arsenic.  The  dose  is  from 
two  to  eight  minims.  W. 
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LIQUOR  ATROPINE.  Br.  Solution  of  Atropia. 

"Take  of  Atropia /o«r  gfratna;  lloctified  Spirit  o;je/?wt(irac/im;  DiHtilled 
Water  sei'en  fluid rachms.  Dissolve  the  Atropia  iu  tne  Spirit,  auU  add  this 
gradually  to  the  Water,  shaking  them  together."  Ji?\ 

For  the  effects  of  this  solution,  see  Atropia.  If  given  internally  the  dose  to 
begin  with  should  not  exceed  four  minims.  But,  as  we  have  in  the  extract  of 
belladoiiim  a  preparation  which  may  generally  be  depended  on  for  obtaining  the 
effects  of  the  medicine,  it  seenjs  hardly  advisable  to  make  use  internally  of  so 
powerful  and  dangerous  a  preparation.  It  may  be  aj)plied  to  the  eye  for  dilating 
the  pupil,  or  injected  into  the  subcutaneous  tissue  for  obtaining  the  effects  of 
belladonna  on  the  system.  W. 

LIQUOR  ATROPIA  SULPHATIS.  Br.    Solution  of  Sulphate  of 

^^*'  Take  of  Sulphate  of  Atropia /oitrgrroins;  Distilled  Water  one  fluidounce 
[Imperial  measure].    Dissolve."  Br. 

This  is  a  convenient  form  for  administering  atropia.  The  solution  is  of  the 
same  strength,  and  is  used  for  the  same  purposes  as  the  preceding.         W. 

LIQUOR  BARII  CHLORIDL  U.  S.  Solution  of  Chloride  of  Barium. 
Solution  of  Muriate  of  Baryta. 

"Take  of  Chloride  of  Barium  a  troyounce;  Distilled  Water  three  fluid- 
ounces.  Dissolve  the  Chloride  in  the  Distilled  Water,  and  filter  through  paper." 
U.  S. 

This  has  been  omitted  from  the  list  of  preparations  in  the  British  Pharma- 
copoeia, but  is  contained  in  the  Appendix  as  a  test  solution ;  having  the  strength 
of  one  ounce  to  ten  fluidounces. 

Chloride  of  barium,  not  being  used  in  the  solid  state,  is  here  dissolved  for  con- 
venience in  prescribing.  The  solution  is  nearly  saturated,  and  is  probably  too 
strong  for  convenient  use.  It  should  be  limpid  and  colourless  ;  and,  to  make  it 
so,  the  salt  in  crystals,  and  not  in  powder,  should  be  employed. 

Medical  Properties  and  Uses.  This  solution  is  deobstruent  and  anthelmintic, 
and  in  large  doses  poisonous ;  its  action,  according  to  some,  being  analogous  to 
that  of  arsenic.  It  was  introduced  into  practice  by  Dr.  Crawford  as  a  remedy 
for  cancer  and  scrofula.  Its  value  in  the  latter  disease  has  been  insisted  on  by 
Hufeland.  This  physician  considers  it  to  act  more  particularly  on  the  lymphatic 
system,  in  the  irritated  states  of  which  he  esteems  it  a  valuable  remedy.  Hence 
he  recommends  it  in  the  scrofulous  affections  of  delicate  and  irritable  organs, 
such  as  the  eyes,  lungs,  «fec.  In  the  commencement  of  scrofulous  phthisis,  he 
views  it  as  one  of  the  best  remedies  to  which  we  can  have  recourse.  It  is  also 
employed  in  diseases  of  the  skin,  in  ulcers,  and  ophthalmia.  The  dose  for  an 
adult  is  about  five  drops,  given  twice  or  thrice  a  day,  and  gradually  but  cau- 
tiously increased,  until  it  produces  nausea,  or  some  other  sensible  impression. 
When  taken  in  an  overdose  it  causes  violent  vomiting  and  purging,  vertigo, 
and  other  dangerous  symptoms.  To  combat  its  poisonous  effects,  recourse 
must  be  had  immediately  to  a  weak  solution  of  sulphate  of  magnesia,  which 
acts  by  converting  the  poison  into  the  insoluble  sulphate  of  baryta.  If  vomit- 
ing does  not  come  on,  it  should  be  induced  by  tickling  the  fauces,  or  by  the 
administration  of  an  emetic.  A  case  of  poisoning  by  three  drachms  of  the 
solid  salt,  taken  by  mistake  for  sulphate  of  magnesia,  was  successfully  treated 
with  dilute  sulphuric  acid  and  castor  oil,  by  Dr.  C.  Wolf,  a  German  physician. 
The  chief  symptoms  were  tormina  and  vomiting,  M-^eak  and  irregular  pulse,  cold 
extremities,  weak  voice,  want  of  muscular  power  in  the  hands  and  feet,  and 
paralysis  of  the  left  eyelid.  B. 

LIQUOR  BISMUTHI  ET  AMMONLE  CITRATIS.  Br.  Solu- 
Hon  of  Citrate  of  Bismuth  and  Ammonia. 

"Take  of  Purified  Bismuth  four  hundred  and  thirty  grains;  Nitric  Acid 
two  fluidounces  [Imperial  measure];  Citric  Acid  two  ounces  [avoirdupois]; 
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Solution  of  Ammonia,  Distilled  Water,  of  each,  a  sufficiency.  Mix  the  Nitric 
Acid  with  a  [fluid]ounce  of  Distilled  Water,  and  add  the  Bismuth  in  succes 
sive  portions.  When  effervescence  has  ceased  apply  for  ten  minutes  a  heat  af 
preaching  that  of  ebullition,  and  decant  the  solution  from  any  insoluble  mat 
ter  that  may  be  present.  Evaporate  the  solution  until  it  is  reduced  to  tw( 
fluidounces;  then  add  the  Citric  Acid  previously  dissolved  infour[fluid]ounce3' 
of  Distilled  Water,  and  afterwards  the  Solution  of  Ammonia  in  small  quanti- 
ties at  a  time  until  the  precipitate  formed  is  redissolved,  and  the  solution  is 
neutral  or  slightly  alkaline  to  test  papei'.  Dilute  with  Distilled  Water  to  the 
volume  of  one  pint  [Imp.  meas.]."  Br. 

This  is  not  the  formula  that  we  would  recommend  for  the  preparation  of 
the  "Solution  of  Gitrale  of  Bismuth  and  Ammonia,''''  placed  at  the  head  of  this 
article.  Indeed,  the  product  of  the  formula  is  not  the  substance  it  purports 
to  be;  but  probably  nitrate  of  bismuth  held  in  solution  by  means  of  citrate  of 
ammonia.  The  first  step  is  to  make  a  very  concentrated  solution  of  nitrate 
of  bismuth,  to  which  is  then  added  a  solution  of  citric  acid,  containing  water 
enough  to  cause  a  partial  precipitate  of  subnitrate  of  bismuth,  which  is  dis- 
solved again  by  the  addition  of  ammonia.  This  neutralizes  the  citric  acid,  and 
the  resulting  citrate  of  ammonia  holds  the  re-formed  nitrate  of  bismuth  in  so- 
lution ;  or  the  two  acids  may  divide  the  two  bases  between  them,  forming  a 
mixture  of  nitrate  and  citrate  of  ammonia  and  bismuth.  At  all  events,  the  ni- 
tric acid  is  retained  in  the  preparation ;  and,  as  all  its  salts  are  much  more 
irritating  than  the  corresponding  salts  of  citric  acid,  we  have  a  preparation 
likely  to  irritate  the  stomach,  instead  of  the  mild  insoluble  salts  of  bismuth 
which  it  is  intended  to  represent,  or  the  mild  citrate  of  bismuth  and  ammonia 
which  it  purports  to  be.  In  all  other  processes  we  have  seen,  pains  are  taken 
to  get  rid  of  the  nitric  acid. 

Though  the  insolubility  of  the  officinal  preparations  of  bismuth  is  probably 
one  of  the  causes  of  their  efficiency  in  certain  diseases  of  the  alimentary  mu- 
cous membrane,  enabling  them  by  deposition  on  the  surface  to  protect  it 
against  irritation  from  the  contents  of  the  stomach  and  bowels,  yet  a  soluble 
form  of  the  metal  has  been  sought  for,  in  the  hope  that  it  might,  in  this  con- 
dition, operate  on  the  system  in  smaller  doses,  and  with  greater  certainty  and 
efficiency.  This  want  was  to  some  extent  supplied  by  a  secret  preparation, 
made  and  sold  by  Mr.  Schacht,  of  Clifton,  England,  which,  under  the  name  of 
Liquor  Bismuthi,  has,  for  the  last  eight  or  nine  years,  been  used  to  a  con- 
siderable extent  in  Great  Britain.  Mr.  Ch.  R.  C.  Tichborne,  having  analyzed 
the  liquid,  and  found  it  to  contain  oxide  of  bismuth,  ammonia,  and  citric  acid, 
announced  the  discovery  at  a  meeting  of  the  Pharmaceutical  Society,  when 
Mr.  Schacht,  being  present,  acknowledged  the  correctness  of  the  analysis, 
stating,  at  the  same  time,  that  he  had  never  made  a  secret  of  the  composition 
of  his  solution  to  medical  practitioners,  and  that  a  fluidrachm  of  his  liquid 
contained  one  grain  of  the  teroxide.  (Pharm.  Journ.,  Jan.  1864,  p.  301.)  A 
formula  for  the  preparation  was  given  by  Mr.  Tichborne,  which,  however,  on 
repeated  trial  by  Mr.  N.  Gray  Bartlett,  of  Chicago,  proved  to  be  impracticable. 
After  numerous  experiments,  Mr.  Bartlett  succeeded  in  making  a  solution  which 
had  all  the  desired  qualities,  and  a  formula  for  which  he  published  in  the 
American  Journal  of  Pharmacy  for  January,  1865.  He  first  prepares  a  citrate 
of  bismuth  by  dissolving  a  troyounce  of  the  subcarbonate  of  bismuth  in  720 
grains  of  nitric  acid,  diluting  the  solution  after  effervescence  has  ceased  with 
a  fluidounce  and  a  /mZ/"  of  distilled  water  gradually  introduced,  and  then  adding 
this  solution,  slowly  and  with  constant  stirring,  to  another  solution  made  by 
dissolving  600  grains  of  citrate  of  potassa  in  two  pints  of  distilled  water.  By 
an  interchange  of  principles,  nitrate  of  potassa  and  citrate  of  bismuth  are 
formed,  the  latter  of  which,  being  insoluble,  is  precipitated,  and  is  obtained  by 
throwing  the  whole  upon  a  filter,  thoroughly  washing  the  salt  with  distilled 
water,  and  then  drying  it  on  bibulous  paper  with  a  gentle  heat.  The  next  step 
is  to  prepare  the  citrate  of  bismuth  and  ammonia.    This  is  done  by  rubbing 
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the  citrutcof  hi.snuith  with  sufficicMit  diHtilhul  water  to  make  a  j^Mtdiand  add- 
ing tu  this  (^riiduully,  aitd  with  coiistiuit  tritiiratiun,  Htrungur  water  of  anuiioiiia 
until  the  citrate  i.s  dissulved,  care  being  taken  tu  avoid  an  excoHS  of  ammoDia. 
'he  Hohition  '\a  now  tiltered,  and  spread  on  glass  to  dry. 

Various  niodilications  of  Mr.  IJartlett's  process  have  been  suggested,  though 

nmy  be  doubted  wliether  any  one,  on  the  whole,  is  preferable  to  the  original. 

}8ides  processes  offered  by  Mr.  T.  1*.  Blunt  and  Mr.  Tichborno,  in  England, 

ro  pharmaceutists  of  this  country,  Mr.  A.  E.  Ebert,  of  Chicago,  and  Mr,  Geo. 
!".  H.  .Miirkoe,  of  IJoston,  have  each  jiroposed  a  modification  of  Mr.  Bartlett's 
rocess,  the  former  in  a  communication  to  the  Am.  Journ.  of  riiarm.  (Jan. 

}66,  p.  1);  the  latter  in  a  paper  i)ul)lished  inthiiProceedingsoflheAm.rharvi. 

igociation  for  1868,  copied  in  the  Am.  Journ.  of  P harm.  (March,  18(59,  p. 

II),  to  which  the  reader  is  referred  for  details.  In  Mr.  Ebert's  formula  the  solu- 
iou  of  nitrate  of  bismuth  is  decomposed  by  caustic  potassa  in  the  presence  of 
^tric  acid,  instead  pf  the  citrate  of  potassa  already  formed;  in  Mr.  Markoe's, 
rystallized  carbonate  of  soda  is  substituted  for  the  caustic  alkali,  to  which 

irious  objections  e.xist.   After  precipitating  the  solution  of  nitrate  of  bismuth 

which  citric  acid  has  been  added,  with  carbonate  of  soda,  washing  the  precipi- 
ce to  get  rid  of  the  nitrate  of  soda,  and  dissolving  the  residue  of  the  precipitate 

water  of  ammonia,  Mr.  Markoe  completes  the  process  by  determining  the  pro- 
)ortion  of  teroxide  of  bismuth  contained  in  the  solution,  and  then  diluting  the 
liquid  so  that  each  fluidrachm  shall  contain  one  grain  of  teroxide.  It  is  obvious 
that  this  process  requires  for  its  proper  execution  the  practised  pharmaceutist. 

Citrate  of  bismuth  and  ammonia,  obtained  by  Mr.  Bartlett's  process,  is  in  fine, 
gIos.-<y,  tran.slucent,  colourless  scales,  of  a  slightly  acidulous,  somewhat  metal- 
lic, not  disagreeable  taste,  very  soluble  in  water,  but  not  deliquescent,  and  of  an 
acid  reaction.  From  an  analysis  by  Mr.  Bartlett,  it  appears  to  consist  of  one 
cq.  of  teroxide  of  bismuth  237,  one  of  ammonia  26,  and  one  of  citric  acid  165, 
with  5  eqs.  of  water  45  =  473;  and  its  formula  is  BiO,  NH^O,C,,H50„+5HO. 

There  is  no  occasion  for  a  permanent  solution  of  this  salt,  as  it  may  at  any 
time  be  dissolved  when  wanted  for  use.  But,  as  it  is  in  the  liquid  form  that  it 
has  obtained  its  present  reputation,  we  give  a  formula  for  a  permanent  solution 
prepared  by  Mr.  Bartlett.  Dissolve  260  grains  of  citrate  of  bismuth  and  am- 
monia in  fourteen  Jluidounces  of  distilled  water,  neutralize  the  solution  with 
water  of  ammonia,  and  add  tivo  Jluidounces  of  alcohol.  The  solution  of  the 
salt  without  addition  is  liable  to  spontaneous  decomposition;  but,  in  the  opi- 
nion of  Mr.  Bartlett,  it  is  completely  protected  by  the  ammonia  and  alcohol, 
80  that  in  this  state  it  will  keep  indefinitely.  The  uses  of  this  preparation  are 
essentially  the  same  as  those  of  the  insoluble  salts,  except  in  so  far  as  the  lat- 
ter are  connected  with  the  condition  of  insolubility.  (See  Bismuthi  Subni- 
tras.)  The  dose  of  the  solid  citrate  is  two  grains,  that  of  the  solution  a  flui- 
drachm. For  further  particulars  in  regard  to  the  preparation  of  the  salt  and 
its  solution,  the  reader  is  referred  to  Mr.  Bartlett's  paper  in  the  Am.  Journ. 
of  Pharm.  (Jan.  1865)  already  noticed.  W. 

LIQUOR  CALCII  CHLORIDL  U.S.  Solution  of  Chloride  of  (M- 
ciam.    Solution  of  Muriate  of  Lime. 

"  Take  of  Marble,  in  small  pieces,  six  troyounces ;  Muriatic  Acid  ticelve 
troyounces;  Distilled  Water  a  sufficient  quantity.  Mix  the  Acid  with  half  a 
pint  of  Distilled  Water,  and  gradually  add  the  Marble.  Towards  the  close  of 
the  effervescence  apply  a  gentle  heat,  and,  when  the  action  has  ceased,  pour  oflT 
the  clear  liquid  and  evaporate  to  dryness.  Dissolve  the  residue  in  one  and  a 
half  times  its  weight  of  Distilled  Water,  and  filter  through  paper."  U.  S. 

This  is  not  included  among  the  preparations  of  the  British  Pharmacopoeia, 
but  is  i)laced  in  the  Appendix  as  a  test  solution,  of  the  strength  of  one  ounce 
to  ten  fluidounces. 

By  the  above  process  chloride  of  calcium  is  first  formed,  and  then  dissolved 
in  a  certain  proportion  of  water.  The  solution  contains  1  part  of  the  chloride 
in  about  2*5  parts. 
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The  solution  of  chloride  of  calcium  has  a  disagreeable,  bitter,  acrid  taste.  It 
is  decomposed  by  sulphuric  acid  and  the  soluble  sulphates ;  by  potassa,  soda, 
and  their  carbonates  ;  by  carbonate  of  ammonia,  tartrate  of  potassa  and  soda, 
nitrate  of  silver,  nitrate  and  acetate  of  mercury,  and  acetate  of  lead.  The  mode 
of  preparing  chloride  of  calcium,  and  its  chemic'al  properties,  are  detailed 
under  the  head  of  Calcii  Chloridum  in  the  first  part  of  this  work. 

Medical  Properties  and  Uses.  Chloride  of  calcium  is  considered  tonic  and 
deobstruent,  and  is  said  to  promote  the  secretion  of  urine,  perspiration,  and  mu- 
cus. It  was  first  brought  into  notice  as  a  remedy  by  Fourcroy,  and  was  at  one 
time  much  used  in  scrofulous  diseases  and  goitre.  It  still  continues  in  favour 
with  some  physicians,  but  is  less  employed  than  formerly.  It  has  been  especially 
recommended  in  tabes  mesenterica.  Cazenave  has  employed  it  advantageously 
in  chronic  eczema  and  impetigo, connected  with  a  lymphatic  temperament.  When 
toolargely  taken,  it  sometimes  occasions  nausea,  vomiting,  and  purging,  and  in 
excessive  doses  may  even  produce  fatal  effects  ;  but  it  is  a  much  safer  remedy 
than  chloride  of  barium,  which  has  been  recommended  in  the  same  complaints. 
The  dose  of  the  solution  is  from  thirty  minims  or  drops  to  a  fluidrachm,  to  be 
repeated  twice  or  three  times  a  day,  and  gradually  increased  to  two,  three,  or 
even  four  fluidrachms.    It  may  be  given  in  milk  or  sweetened  water. 

0^.  Prep.   Calcis  Carbonas  Praecipitata,  U.  S.  W. 

LIQUOR  CALCIS.  Z7.  ^.,  J5r.    Solution  of  Lime.    Lime-water. 

"Take  of  Lime  ybwr  troyounces;  Distilled  VVater  eight  pints.  Upon  the 
Lime,  first  slaked  with  a  little  of  the  Distilled  Water,  pour  the  remainder,  and 
stir  them  together.  Then  immediately  cover  the  vessel,  and  set  it  aside  for 
three  hours.  Keep  the  solution,  together  with  the  undissolved  Lime,  in  a  well- 
stopped  bottle,  and  pour  off  the  clear  liquor  when  wanted  for  use.  Water  free 
from  saline  or  other  obvious  impurity,  though  not  distilled,  may  be  employed 
in  this  process."  U.  S. 

"  Take  of  Slaked  Lime  two  ounces  [avoirdupois]  ;  Distilled  Water  one  gal- 
lon [Imperial  measure].  Put  the  Lime  into  a  stoppered  bottle  containing  the 
Water ;  and  shake  well  for  two  or  three  minutes.  After  twelve  hours  the  ex- 
cess of  lime  will  have  subsided,  and  the  clear  solution  may  be  drawn  oft"  with 
a  siphon  as  it  is  required  for  use,  or  transferred  to  a  green-glass  bottle  fur- 
nished with  a  well-ground  stopper."  Br. 

A  solution  of  lime  in  water  is  the  result  of  these  processes.  By  the  slaking 
of  the  lime  it  is  reduced  to  powder,  and  rendered  more  easily  diffusible  through 
the  water.  According  to  both  Pharmacopoeias,  the  solution  is  to  be  kept  in 
bottles  with  a  portion  of  undissolved  lime,  which  causes  it  always  to  be  satu- 
rated whatever  may  be  the  temperature,  and  to  whatever  extent  it  may  be  ex- 
posed to  the  air.  If  care  be  taken  to  have  a  considerable  quantity  of  the  solu- 
tion in  the  bottle,  and  to  avoid  unnecessary  agitation,  the  upper  portion  will  al- 
ways remain  sufficiently  clear  for  use.  The  employment  of  distilled  water  as 
the  solvent  may  seem  a  useless  refinement ;  and  it  certainly  is  unnecessary  when 
pure  spring  or  river  water  is  attainable;  but  in  many  places  the  common  water 
is  very  impure,  and  wholly  unfit  for  a  preparation,  one  of  the  most  frequent  uses 
of  which  is  to  allay  irritation  of  stomach.  Water  dissolves  but  a  minute  propor- 
tion of  lime,  and,  contrary  to  the  general  law,  less  when  hot  than  cold.  Hence 
the  propriety  of  employing  cold  water  in  the  process.  According  to  Mr.  Phil- 
lips, a  pint  of  water  (the  wine  pint  of  the  U.  S.  Pharm  )  at  212°  dissolves  5(3 
grains  of  lime,  at  60°,  9  7  grains,  and  at  32°,  11-0  grains.  When  a  cold  satu- 
rated solution  is  heated,  a  deposition  of  lime  takes  place. 

Properties.  Lime-water  is  colourless,  inodorous,  and  of  a  disagreeable  alka- 
line taste,  changes  vegetable  blues  to  green,  and  forms  an  imperfect  soap  with 
oils.  Exposed  to  the  air  it  attracts  carbonic  acid,  and  becomes  covered  with  a 
pellicle  of  insoluble  carbonate  of  lime,  which,  subsiding  after  a  time,  is  replaced 
by  another,  and  so  on  successively  till  the  whole  of  the  lime  is  exhausted.  Hence 
the  necessity  of  keeping  lime-water  either  in  closely  corked  bottles  which  should 
be  full,  or,  what  is  more  convenient,  in  bottles  with  an  excess  of  lime.  "  Ten  fluid- 
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ounces  of  it  require  for  noutralisivtion  at  leant  200  pfrain-nieasiiren  of  tlie  volu- 
nielric  solution  of  oxalic  ac/V/.wliicli  correspoiulH  to  56  f^rairis  of  lime,  CaO."  lir. 

Medical  Vroperlies  and  Uaes.  Lime-water  is  antacid,  tonic,  and  astrinjijent, 
and  is  very  usefully  employed  in  dyspepsia  with  acidity  of  stomach,  diarrhoea, 
diabetes,  and  fjfruvel  attended  with  superabundant  secretion  of  uric  acid.  Mixed 
with  an  ctnial  measure  of  milk,  which  completely  covers  its  offensive  taste,  it  is 
ne  of  tli(!  best  remedies  in  our  possession  for  nausea  and  vomiting  dependent 
on  irritability  of  stomach.  Wo  have  found  a  diet  exclusively  of  linje-water  and 
milk  to  be  more  effectual  than  almost  any  other  plan  of  treatnient  in  dyspepsia 
ftccompiiiiied  With  vomitinj?  of  food.  In  this  case  one  part  of  the  solution  to 
two  or  three  parts  of  milk  is  usually  sufficient.  Lime-water  is  also  thouj^ht  to 
be  useful  by  dissolving  the  intestinal  mucus  in  cases  of  worms,  and  in  other 
complaints  connected  with  an  excess  of  this  secretion.  Externally  it  is  em- 
ployed as  a  wash  in  tinea  capitis  and  scabies,  as  an  api)lication  to  foul  and 
ganprrenous  ulcers,  as  an  injection  in  leucorrhcea  and  ulceration  of  the  bladder 
or  urethra,  and,  mixed  with  linseed  or  olive  oil,  as  a  liniment  in  burns  and  scalds. 
Having  been  found  to  possess  the  property  of  dissolving  false-membrane,  it 
was  naturally  employed  as  a  local  remedy  in  pseudomembranous  croup.  Dr. 
B.  W.  Wilson,  of  Philadelphia,  reported,  in  the  Medical  and  Surgical  Reporter 
(Aug.  27,  1867,  p.  355),  several  cases  in  which  the  remedy  was  used  success- 
fully ;  and  other  instances  have  been  since  recorded  of  cures  of  undoubted  cases 
of  the  disease.  There  are  two  methods  of  applying  the  remedy  ;  one  by  direct- 
ing lime-water  spray,  produced  by  the  atomizer,  so  that  it  shall  be  inhaled 
by  the  patient ;  the  other,  which  is  recommended  by  Dr.  Wilson,  by  causing 
the  patient  to  inhale  freely  the  vapours  arising  from  lime  undergoing  the  pro- 
cess of  slaking  with  water.  The  dose  is  from  two  to  four  fluidounces  several 
times  a  day.  When  employed  to  allay  nausea,  it  is  usually  given  in  the  dose 
of  a  tablespoonful  mixed  with  the  same  quantity  of  new  milk,  and  repeated 
at  intervals  of  half  an  hour,  an  hour,  or  two  hours.  If  too  long  continued  it 
debilitates  the  stomach. 

Fharm.  Uses.  In  preparing  Argenti  Oxidum,  Br.;  Lotio  Hydrargyri  Flava, 
Br.;  Lotio  Hydrargyri  Nigra,  Br. 

Off.  Prep.  Linimentum  Calcis.  W. 

LIQUOR  CALCIS  CHLORATE.  Br.  Solution  of  Chlorinated  Lime. 

"  Take  of  Chlorinated  Lime  one  pound  [avoirdupois] ;  Distilled  Water  one 
gallon  [Imperial  measure].  Mix  well  the  Water  and  the  Chlorinated  Lime  by 
trituration  in  a  large  mortar,  and,  having  transferred  the  mixture  to  a  stoppered 
y.  bottle,  let  it  be  well  shaken  several  times  for  the  space  of  three  hours.  Pour 
out  now  the  contents  of  the  bottle  on  a  calico  filter,  and  let  the  solution  which 
passes  through  be  preserved  in  a  stoppered  bottle.  The  sp.  gr.  of  this  liquid  is 
1035  »  Br. 

For  the  properties  and  uses  of  this  preparation,  see  Calx  Chlorinata,  page 
193.  The  British  Pharmacopoeia  gives  the  following  test  of  its  strength.  "Sixty 
grains  mixed  with  twenty  grains  of  iodide  of  potassium  dissolved  in  four  fluid- 
ounces  of  water,  when  acidulated  with  two  fluidrachms  of  hydrochloric  acid, 
gives  a  red  solution,  which  requires  for  the  discharge  of  its  colour  500  grain- 
measures  of  the  volumetric  solution  of  hyposulphite  of  soda,  corresponding  to 
18  grains  of  available  chlorine  in  a  fluidounce."  This  determines  its  strength 
in  chlorine,  by  determining  the  quantity  of  iodine  which  the  chlorine  contained 
in  it  is  capable  of  separating  from  iodide  of  potassium.  Notwithstanding,  how- 
ever, that  a  test  of  its  character  is  thus  given  by  the  Pharmacopoeia,  its  strength 
must  vary  according  to  the  quality  of  the  chlorinated  lime  employed.  It  is  one 
of  the  best  antidotes  for  hydrosulphuric  acid,  hydrosulphate  of  ammonia,  sul- 
phuret  of  potassium,  and  hydrocyanic  acid.  The  dose  for  internal  use  is  from 
twenty  minims  to  a  fluidrachm.  For  external  application  the  solution  may  be 
diluted  with  twice  its  bulk  of  water,  or  may  be  used  of  the  full  strength  in  some 
cutaneous  affections.  W. 
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LIQUOR  CALCIS  SACCIIARATUS.  ^r.  Saccharated  Soluiim  of 
Lime. 

"Take  of  Slaked  Lime  one  ounce  [avoirdupois]  ;  Refined  Sugar,  in  powder, 
two  ounces  [avoird.];  Distilled  Water  one  pint  \_lm\jei''ia\  measure].  Mix  the 
Lime  and  the  Sugar  by  trituration  in  a  mortar.  Transfer  the  mixture  to  a  bottle 
containing  the  Water,  and,  having  closed  this  with  a  cork,  shake  it  occasionally 
for  a  few  hours.  Finally  separate  the  clear  solution  with  a  siphon,  and  keep  it  in 
a  stoppered  bottle.  The  sp.gr.  is  1'052.  One  fluidounce  (460-2)  requires  for 
neutralisation  254  grain-measures  of  the  volumetric  solution  of  oxalic  acid, 
which  corresponds  to  7'11  grains  of  lime  in  one  fluidounce."  i^K 

Lime  appears  to  form  a  combination  with  sugar  which  is  much  more  soluble 
than  the  lime  itself,  so  that  in  this  way  we  can  obtain  a  much  stronger  solution 
of  lime  than  by  the  instrumentality  of  water  alone.  This  preparation  may  be 
used  in  diarrhoea  with  acidity,  in  vomiting,  in  affections  of  the  urinary  organs 
requiring  antacid  treatment,  and  for  all  other  therapeutical  purposes  to  which 
lime  is  applied.  The  dose  equivalent  to  a  fluidounce  of  lime-water  is  about  a 
fluidrachm.*  W, 

LIQUOR  FERRI  CITRATIS.  U.S.     Solution  of  Citrate  of  Iron. 

"Take  of  Citric  Acid,  in  coarse  powder,  fve  troyounces  and  three  hundred 
and  sixty  grains  ;  Solution  of  Tersulphate  of  Iron  a  pint;  Water  of  Ammonia, 
Distilled  Water,  each,  a  sufficient  quantity.  Dilute  the  Solution  of  Tersulphate 
of  Iron  with  two  pints  of  Distilled  Water,  add  a  slight  excess  of  Water  of  Am- 
monia, with  constant  stirring,  transfer  the  precipitate  formed  to  a  muslin  strainer, 
and  wash  it  with  water  until  the  washings  are  nearly  tasteless.  When  the  preci- 
pitate is  drained,  put  half  of  it  in  a  porcelain  capsule  on  a  water-bath,  heated  to 
150°,  add  the  Citric  Acid,  and  stir  the  mixture  until  the  precipitate  is  nearly 
dissolved.  Then  add  so  much  of  the  reserved  precipitate  as  maybe  necessary 
fully  to  saturate  the  Acid.  Lastly,  filter  the  liquid,  and  evaporate  it,  at  a  tem- 
perature not  exceeding  150°,  until  it  is  reduced  to  the  measure  of  a  pint."  U.  S. 

*  Sy7-iip  of  Lime.  Saccharate  of  Lime.  Under  the  latter  name  a  preparation  lias  been 
introduced  into  notice,  made  by  saturating  pure  syrup  with  lime,  and  filtering.  The  sugar 
forms  a  soluble  compound  with  the  lime,  large  quantities  of  which  are  dissolved  by  the 
syrup.  The  syrup  remains  perfectly  transparent,  and  is  in  no  degree  disturbed  by  dilu- 
tion with  water.  It  has  a  decidedly  alkaline  and  even  caustic  taste,  and  should  always  be 
largely  diluted  when  administered.  It  was  first  prepared  by  M.  Beral ;  and  its  practical 
use  was  originally  suggested  by  Dr.  Capitaine,  of  Paris.  Trousseau  has  employed  it  in  the 
chronic  diarrhoea  of  infants,  and  recommends  it  as  an  addition,  in  very  small  proportion, 
to  the  milk  employed  as  a  diet  for  children  liable  to  this  complaint.  For  this  purpose  he 
adds  about  eight  grains  of  the  syrup  to  the  quart  of  milk.  He  gives  the  saturated  syrup 
of  lime  to  a  child  in  the  quantity  of  fifteen  or  thirty  grains  in  the  course  of  the  day  ;  to 
an  adult,  in  five  times  the. quantity.  [Trait,  de  Therap.) — Note  to  the  tenth  edition. 

Dr.  E.  K.  Squibb  gives  the  following  formula  for  the  preparation  of  Syrup  of  Lime. 
Take  of  good,  clean,  well-burned  lime  400  grains;  dry,  granulated,  white  sugar  2300 
grains.  Triturate  well  together  in  a  mortar,  and  then  add  the  powder  to  f^viij  of  boil- 
ing water  contained  in  a  proper  vessel  (well  tinned  iron  or  bright  copper  answers)  and 
boil  the  mixture  with  constant  stirring  for  five  minutes.  Then  dilute  to  two  parts  with 
cold  water,  and  filter  through  white  paper.  Finally  evaporate  to  whatever  consistence 
may  be  desired.  If  reduced  to  a  pint,  each  fluidounce  will  contain  24  grains  of  caustic 
lime ;  and  the  syrup  will  be  about  as  dense  as  can  be  conveniently  dispensed.  If  de- 
sired, the  evaporation  may  be  carried  to  dryness,  care  being  observed  to  avoid  burning 
by  constant  stirring,  till  a  little  taken  from  the  melted  mass  will  crumble  between  the 
fingers  on  cooling.  The  contents  of  the  vessel  may  then  be  allowed  to  cool,  and  when 
dry  and  solid  should  be  rubbed  into  fine  powder,  which  will  contain  from  8  to  10  per 
cent,  of  lime. 

Dr.  Charles  E.  Buckingham,  of  Boston,  says,  in  relation  to  this  syrup,  that  it  should 
not  be  taken  either  in  pill  or  dissolved  in  water,  as  it  will  occasion  nausea  or  produce  a 
caustic  eftect.  He  gives  it  in  milk,  and  considers  thirty  drops  every  three  hours  as  a  suf- 
ficient dose.  He  has  never  known  it  to  cause  alkaline  urine.  [Boston  Med.  and  Surg.  Journ., 
April  4, 1867,  p.  186.)  Dr.  Buckingham  has  used  the  syrup  of  lime  with  great  success  in 
acute  rheumatism  ;  twelve  cases  having  been  treated  with  this  remedy  exclusively,  with 
an  average  duration  of  ten  days,  (/fttrf.,  April  11,  1867,  p.  105.)  Others  have  tried  the 
remedy  with  a  similar  experience.  [Note  to  the  thirteenth  edition.) 
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In  this  process,  tlio  hydratcd  scsquioxide  of  iron  is  first  obtained  by  troatini;^ 
solution  of  the  tersulphatu  with  ammonia,  and  is  then  coml)ined,  wiih  the  aid 
of  heat,  with  tiio  citric  acid,  thus  forminpf  a  solution  of  the  citrate  of  the  sesqui- 
oxide  of  iron,  consistinir  of  one  eq.  of  acid  and  one  of  scsquioxide.  It  mi^ht 
appear,  from  the  phraseology  of  the  process,  that,  in  the  direction  to  add  the 
citric  acid  to  the  precipitated  scsquioxide,  the  addition  of  water  to  hold  the  re- 
sulting citrate  in  solution  had  been  omitted  ;  but  the  fact  is,  that  the  jjrecipitate, 
even"  after  draininjr,  retains  mechanically  quite  sufficient  water  for  the  purpose, 
go  much,  indeed,  that  evaporation  is  necessary  at  the  end  of  the  process  to 
reduce  the  bulk  to  the  required  standard.  The  temperature  is  limited  to  150°, 
because,  thouj^h  a  moderate  heat  promotes  the  solution,  a  high  degree  of  it 
diminishes  the  solubility  of  the  oxide,  and  thus  interferes  with  the  process. 

The  solution  has  a  deep  reddish-brown  colour,  and  a  slight  not  unpleasant 
chalybeate  taste.  It  keeps  for  a  long  time  without  change,  and  answers  admira- 
bly well  for  preparing  solid  citrate  of  iron,  and  the  chalybeate  salts  containing 
it,  and  for  introducing  it  into  extemporaneous  mixtures.  P^ach  fluidounce  of  it 
contains  half  a  troyounce  of  citrate  of  iron.  It  may  be  given,  for  the  general 
purposes  of  the  ferruginous  preparations,  in  the  dose  often  minims,  equivalent 
to  five  grains  of  the  salt,  several  times  a  day. 

Off.  Prep.  Ferri  Citras,  U.  S.;  Ferri  et  Ammonise  Citras,  U.S.;  Ferri  et 
Quiniae  Citras,  U.  S.  W. 

LIQUOR  FERRI  NITRATIS.  U.S.  Liquor  Ferri  Pernitratis. 
Br.  Solution  of  Nitrate  of  Iron.  Solution  of  I* emitrate  of  Iron.  Solution 
of  Temitrate  of  Scsquioxide  of  Iron. 

"  Take  of  Iron,  in  the  form  of  wire,  and  cut  in  pieces,  two  troy  ounces  and  a  half; 
Nitric  Acid  [sp.  gr.  1-42^  fice  troyounces ;  Distilled  Water  a  sufficient  quantity. 
Mix  the  Iron  with  twelve  fluidounces  of  Distilled  Water  in  a  wide-mouthed  bottle, 
and  add  to  the  mixture,  in  small  portions  at  a  time,  with  frequent  agitation,  three 
troyounces  of  the  Nitric  Acid,  previously  mixed  with  six  fluidounces  of  Distilled 
Water,  moderating  the  reaction  by  setting  the  vessel  in  cold  water,  in  order  to 
prevent  the  occurrence  of  red  fumes.  When  the  effervescence  has  nearly  ceased, 
agitate  the  solution  with  the  undissolved  iron  until  a  portion  of  the  liquid,  on 
being  filtered,  exhibits  a  pale-green  colour.  Then  filter  the  liquid,  and,  having 
poured  it  into  a  capacious  porcelain  capsule,  heat  it  to  the  temperature  of  130°, 
and  add  the  remainder  of  the  Nitric  Acid.  When  the  effervescence  has  ceased, 
continue  the  heat  until  no  more  gas  escapes,  and  then  add  sufficient  Distilled 
Water  to  bring  the  liquid  to  the  measure  of  thirty-six  fluidounces."  U.  S. 

"  Take  of  fine  Iron  Wire,  free  from  rust,  one  ounce  [avoirdupois] ;  Nitric 
Acid  four  and  a  half  fluidounces  [Imperial  measure]  ;  Distilled  Water  a 
sufficiency.  Dilute  the  Nitric  Acid  with  sixteen  [fluid]ounces  of  the  Water,  in- 
troduce the  Iron  Wire  into  the  mixture,  and  leave  them  in  contact  until  the 
metal  is  dissolved,  taking  care  to  moderate  the  action,  should  it  become  too  vio- 
lent, by  the  addition  of  a  little  more  Distilled  Water.  Filter  the  solution,  and 
add  to  it  as  much  Distilled  Water  as  will  make  its  bulk  one  pint  and  a  half 
[Imp.  meas.].  The  specific  gravity  is  1-107."  Br. 

The  above  U.S.  formula  has  been  substituted  for  the  one  adopted  in  the  second 
edition  of  the  Pharmacopffiia.published  in  Dec.  1855,  which  upon  trial  was  found 
by  Prof.  Procter  to  have  defects,  which,  it  is  believed,  have  been  corrected  in  the 
present.  In  the  existing  formula,  nitric  acid  (sp.  gr.  1*42),  diluted,  is  gradually 
added  to  an  excess  of  iron,  mixed  with  water,  so  as  to  ensure  the  production 
of  the  mononitrate  of  protoxide  of  iron,  which  is  filtered  from  the  excess  of 
iron.  To  this  is  added  a  quantity  of  nitric  acid,  equal  to  two-thirds  of  that  ori- 
ginally directed,  which  converts  the  mononitrate  of  the  protoxide  into  the  temi- 
trate of  the  scsquioxide,  attended  with  a  violent  effervescence  of  red  hyponitric 
acid  vapours.  The  preparation  is  finished  by  giving  it  a  determinate  bulk  by 
the  addition  of  water.  In  this  process,  the  two  portions  of  nitric  acid  used  are 
correctly  adjusted  to  produce  the  intended  result.  Thus,  six  eqs.  of  mononi- 
79 
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trate,  containing  six  eqs.  of  nitric  acid,  require  exactly  four  additional  eqs.  of 
acid  to  efi'ect  the  conversion  ;  one  eq.  of  the  additional  acid  being  expended  in 
converting  the  six  eqs.  of  protoxide  into  three  eqs.  of  sesquioxide,  and  the  three 
remaining  eqs.  in  completing  three  eqs.  of  tcrnitrate.* 

The  peculiarity  of  the  above  process  is  the  addition  of  the  nitric  acid  in  two 
portions  at  different  times;  the  first  portion  not  larger  than  is  necessary  to  form 
the  nitrate  of  the  protoxide,  and  the  second  sufficient  to  convert  this  into  the 
ternitrate  of  the  sesquioxide.  The  object  gained  by  this  procedure  seems  to  be 
to  obviate  the  tendency  which  nitric  acid  has  to  sesquioxidize  a  larger  portion 
of  iron  than  can  be  neutralized  by  what  remains  of  the  acid,  unless  this  be  em- 
ployed in  such  a  proportion  as  to  endanger  an  excess  in  the  resulting  solution. 
By  this  excess  of  sesquioxide,  a  subsalt  is  formed,  which  is  not  readily  held  in 
solution  with  the  neutral  sesquinitrate,  and  is  therefore  apt  to  be  slowly  depo- 
sited from  the  officinal  preparation,  unless  care  is  taken  to  prevent  its  production. 

The  U.  S.  solution  of  nitrate  of  iron  has  a  sp.gr.  between  1-OGO  and  1'070,  a 
pale-amber  colour,  and  a  strong  astringent  acid  taste.  It  contains  no  protoxide 
of  iron,  and  does  not  give  a  blue  precipitate  with  ferridcyanide  of  potassium. 
A  fluidounce  of  it,  on  the  addition  of  an  excess  of  ammonia,  yields  a  reddish- 
brown  precipitate,  which,  when  washed,  dried,  and  ignited,  weighs  between 
eight  and  ten  grains.  (U.S.)  The  British  preparation  is  of  a  reddish-brown 
colour,  of  the  sp.gr.  I'lOY,  and  gives  a  blue  precipitate  with  the  yellow  prus- 
siate  of  potash  [ferrocyanide  of  pota.ssiumj.  The  precipitate  obtained  from  a 
fluidrachm  of  it  by  the  addition  of  an  excess  of  ammonia,  when  washed,  dried, 
and  incinerated,  weighs  26  grains.  {Br.)  It  is,  therefore,  about  twice  as  strong 
as  the  U.  S.  solution. 

Ternitrate  of  sesquioxide  of  iron,  as  described  by  Mr.  J.  M.  Ordway,  of  Mas- 
sachusetts, is  in  the  form  of  oblique  rhombic  prisms,  which  are  either  colourless, 
or  of  a  delicate  lavender  colour.  It  is  somewhat  deliquescent,  very  soluble  in 
water,  and  sparingly  soluble  in  nitric  acid.  It  consists  of  three  eqs.  of  nitric 
acid,  one  of  sesquioxide  of  iron,  and  eighteen  of  water.  {Silliman's  Journ.,  Jan. 
1850.)  S.  Hausmann  found  only  twelve  eqs.of  water.  (6'Aem.  Gaz.,i\xx\Q\,  1854.) 

Medical  Properties.  This  solution  was  introduced  to  the  notice  of  the  pro- 
fession by  Mr.  William  Kerr,  in  1832.  Its  virtues  are  those  of  a  tonic  and  astrin- 
gent. Dr.  R.  J.  Graves,  of  Dublin,  praises  it  as  a  remedy  in  chronic  diarrhoea, 
especially  when  occurring  in  delicate  and  nervous  women,  in  which  there  is  no 
thirst,  redness  of  tongue,  tenderness  of  the  abdomen  on  pressure,  or  other  indi- 

*  Prof.Procter  has  proposed  the  foUoAving  formula  for  a  syrup  of  the  nitrate  of  protoxide 
of  iron,  a  preparation  considerably  used,  in  Philadelphia,  as  an  astringent  in  chronic  diar- 
rhoea. Take  of  Iron  Wire,  in  pieces  (card  teeth),  two  ounces;  Nitric  Acid  (sp.gr.  1-42)  thi-ee 
fluidounces ;  Water  thirteen  jluidounces ;  Sugar,  in  powder,  two  pounds.  Put  the  iron  in  a 
wide-mouthed  bottle,  kept  cool  by  standing  in  cold  water,  and  pour  upon  it  three  fluid- 
ounces  of  water.  Then  mix  the  acid  with  ten  fluidounces  of  water,  and  add  the  mixture 
in  portions  of  half  a  fluidounce  to  the  iron,  agitating  frequently  until  the  acid  is  satu- 
rated, using  litmus  paper.  When  the  saturation  is  complete,  Alter  the  solution  into  a 
bottle  containing  the  sugar,  and  marked  to  contain  thirty  fluidounces.  If  the  whole  does 
not  measure  that  bulk,  pass  water  through  the  filter  to  make  up  the  deficiency.  When 
all  the  sugar  is  dissolved,  strain  if  necessary,  and  introduce  the  syrup  into  suitable  vials, 
and  seal  them.  This  syrup  is  thick,  permanent,  of  a  light-greenish  colour,  perfectly  trans- 
parent, neutral,  and  yields  a  greenish  precipitate  with  ammonia.  [Am.  Journ.  of  Pharm. , 
Oct.  1851,  p.  314.)  Mr.  W.  W.  D.  Livermore  has  given  a  formula  for  a  similar  syrup. 
(lbid.,Y>-  315.)  A  third  formula  has  been  proposed  by  Mr.  Thomas  Lancaster,  of  this  city, 
in  which  the  nitrate  of  protoxide  of  iron  is  obtained  by  double  decomposition  between 
nitrateof  lime  and  sulphate  of  protoxide  of  iron.  (/6wi.,Sept.  1854,  p.  400.)  These  syrups 
should  not  contain  an  excess  of  acid  ;  for  if  they  do,  they  are  apt  to  deposit,  after  keep- 
ing, white  granular  masses  of  grape  sugar,  as  observed  by  Mr.  W.  Tozier,  of  Kingstown, 
Ireland,  in  consequence  of  the  action  of  the  acid  upon  the  cane  sugar.  According  to  Mr. 
Joseph  Laidley,  of  Richmond,  Va.,the  so-called  syrup  of  the  nitrate  of  sesquioxide  of 
iron  is  an  unscientific  preparation,  containing  protoxide  if  an  excess  of  acid  is  avoided, 
and  liable  to  let  fall  a  precipitate  of  oxalate  of  iron  when  the  acid  is  in  excess.  Hence 
Mr.  Laidley  believes  that  the  only  nitrate,  proper  to  be  formed  into  a  syrup,  is  the 
nitrate  of  the  protoxide,  where  alone  the  protective  influence  of  sugar  is  required.  (Ibid., 
March,  1853,  p.  97.) — Note  to  the  tenth  and  eleventh  editions. 
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cation  of  intlammntion.    Mr.  Kerr  attril)Uted  to  it  the  property  of  diminiHliingf 

the  irrital)ilit y  of  the  intestinal  niucoui*  luutuliniiie.  It  in  particuhirly  upplieaijle 

to  the  treftttiieut  of  niueous  diarrliuja,  attended  with  pain,  l>ut  not  to  cases  in 

which  uicenilions  of  liio  intestines  exist.  Dr.  T.  C.  Adams,  of  Michigan,  also  r«- 

orts  favourably  of  this  remedy  in  chronic  diarrhuja,  considering  it,  like  Mr. 

err,  to  act  as  a  sedative  as  well  as  astringent.   He  eniployed  it,  likewise  with 

ood  effect,  in  menorrhagia,  and  both  internally  and  by  injection  in  leucorrhoea, 

when  occurring  in  pale,  exsanguine,  and  feeble  sulyects.   The  dose,  according  to 

Dr.  tiraves,  is  seven  or  eight  drops,  gradually  increased  to  fifteen,  sufficiently  di- 

uted,  given  in  the  course  of  the  day.   Dr.  Adams  gave  it  in  doses  of  ten  drops, 

wo,  three,  or  four  times  a  day,  and  sometimes  increased  it  to  twenty-five  drops. 

r.  Garrod  and  Mr.  S(|uire,  the  two  most  prominent  expounders  of  the  British 

harmacopooia,  state  the  dose  of  the  British  preparation,  though  twice  as  strong 

:n  iron  as  our  own,  at  from  thirty  minims  to  a  Huidrachm.  Considering  that  a 

uidrachm  of  the  British  solution  contains  7'8(')5  grains  of  the  salt,  this  appears 

us  a  very  large  dose  ;  and  the  doses  recommended  by  Drs.  Graves  and  Adams 

ould  probably  be  safer.    As  an  injection.  Dr.  Adams  employed  it  sufficiently 

iluted  to  cause  only  a  slight  heat  and  smarting  in  the  vagina.  B. 

LIQUOR  FERRI  rERCIILORIDI.  Br.  isolation  of  Pcrchloride  of 
Iron. 

"  Take  of  Strong  Solution  of  Perchloride  of  Iron  fve  fiuidounces  ;  Distilled 
"Water  fifteen  fiuidounces.  Mix." 

This  is  of  one-fourth  the  strength  of  the  Liquor  Ferri  Perchloridi  of  the 
Br.  Pharmacopoeia  of  1864,  which  is  the  Liquor  Ferri  Perchloridi  Fortior  o( 
the  present  edition.  It  is  of  the  same  ferruginous  strength  as  the  British  Tinc- 
ture of  Perchloride  of  Iron.  W. 

LIQUOR  FERRI  PERCHLORIDI  FORTIOR.  Br.  Liquor  Ferri 
Perchloridi.  Br.  1864.    Strong  Solution  of  Perchloride  of  Iron. 

"Take  of  Iron  Wire  two  ounces  [avoirdupois];  Hydrochloric  Acid  twelve 
fiuidounces ;  Nitric  Acid  nine  Jluidrachms ;  Distilled  Water  eight  fiuidounces. 
Mix  eight  fiuidounces  of  the  Hydrochloric  Acid  with  the  Distilled  Water,  and 
in  this  dissolve  the  Iron  at  a  gentle  heat.  Filter  the  solution,  add  to  it  the 
remainder  of  the  Hydrochloric  Acid  and  the  Nitric  Acid,  heat  the  mixture 
briskly  until,  on  the  sudden  evolution  of  red  fumes,  the  liquid  becomes  of  an 
orange-brown  colour,  then  evaporate  by  the  heat  of  a  water-bath  until  it  is 
reduced  to  ten  fiuidounces."  Br. 

By  the  reaction  between  the  muriatic  acid  and  iron  a  chloride  of  that  metal 
is  produced,  which  by  the  subsequent  agency  of  the  nitric  acid  is  converted 
into  the  sesquichloride,  or,  as  denominated  in  the  Br.  Pharmacopoeia,  the  per- 
chloride, which  is  held  in  solution  by  the  water. 

The  original  British  formula  (1864)  was  defective  in  several  respects.  It 
was  intended  that  the  conversion  of  the  protochloride  into  sesquichloride 
should  be  complete ;  and  hence  the  solution  was  described  as  having  an  orange- 
brown  colour,  and  as  not  being  precipitated  by  ferridcyanide  of  potassium,  which 
throws  down  a  blue  precipitate  with  the  protochloride.  But  it  was  stated  by  Mr. 
Squire  that,  made  in  accordance  with  the  officinal  directions,  the  solution  was 
almost  black  in  consequence  of  the  presence  of  protochloride,  and  besides  con- 
tained free  nitric  acid;  the  whole  of  that  directed  in  the  formula  not  being  de- 
composed. According  to  the  Pharmacopoeia,  it  mi.xed  with  water  and  alcohol 
in  all  proportions;  and  it  was  by  the  addition  of  alcohol  to  it  that  the  British 
tincture  of  the  chloride  was  formed;  whereas,  in  reality,  if  mixed  with  alcohol  in 
the  proportion  ordered  for  the  tincture,  it  yielded  a  considerable  deposit.  The 
error  of  the  Pharmacopoeia  consisted  in  an  insufficient  concentration,  after  the 
addition  of  the  nitric  acid,  so  that  the  nitric  acid  was  not  completely  decom- 
posed, and  failed  of  course  to  change  the  protochloride  completely  into  the  ses- 
quichloride. But,  were  the  evaporation  to  be  continued,  a  large  quantity  of 
basic  chloride  would  be  thrown  down  because  the  proportion  of  muriatic  acid 
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directed  in  the  formula  was  insufficient  to  scsquichloridize  the  whole  of  the 
protochloride.  The  formula,  therefore,  requii-ed  revision  in  both  these  respects; 
and,  in  the  present  edition  of  the  Pharmacopeia,  it  has  been  altered  in  both. 
The  muriatic  acid  has  been  increased  from  ten  to  twelve  fluidounces  and  the 
nitric  from  six  to  nine  fluidrachms ;  and  instead  of  simply  evaporating  the  solu- 
tion after  the  addition  of  nitric  acid  to  a  certain  bulk,  the  directions  now  are  to 
heat  the  mixture  briskly  until  the  occurrence  of  red  fumes  shows  that  the  iron 
is  sesquioxidized,  while  the  muriatic  acid  added  at  the  same  time  fulfils  the 
purpose  of  sesquichloridizing  the  metal.  The  process  now  accomplishes  its 
object,  and  the  result  corresponds  with  the  tests  given. 

The  strong  solution  of  perchloride  of  iron,  properly  made,  is  of  an  orange  colour 
and  a  strongly  astringent,  chalybeate  taste.  Water  and  alcohol  unite  with  it  in 
all  proportions.  When  diluted  with  water,  it  gives  a  white  precipitate  with  ni- 
trate of  silver,  and  a  blue  one  with  the  ferrocyanide  of  potassium,  but  not  with 
the  ferridcyanide.  The  sp.  gr.  is  1-338.  The  Pharmacopoeia  gives  as  a  test  that 
"a  fluidrachm  of  it  diluted  with  two  fluidounces  of  water  gives,  upon  the  addi- 
tion of  an  excess  of  solution  of  ammonia,  a  reddish-brown  precipitate,  which, 
when  well  washed  and  incinerated,  weighs  15*62  grains."  i^r.  When  this  test 
is  answered,  the  solution  is  about  four  times  as  strong  in  iron  as  the  U.  S.  Tinc- 
ture of  the  Chloride.* 

From  the  experiments  of  M.  Adrian  it  appears  that  sugar  has  the  property, 
when  mixed  in  certain  proportions  with  solution  of  sesquichloride  (perchloride) 
of  iron,  of  converting  it  partly  into  protochloride.  The  alteration  commences  im- 
mediately on  the  addition  of  sugar,  as  shown  by  the  deeper  colour  of  the  liquid  ; 
after  some  hours  ferridcyanide  of  potassium  will  indicate  the  presence  of  a 
proto-salt;  and,  after  24  hours,  the  greater  proportion  of  the  sesqui-salt  has 
undergone  the  change.  (BosL  Med.  and  Surg.  Journ.,  March  12,  1868,  p.  85; 
from  Bevue  Med.,  Dec.  31,  1867.) 

Medical  Uses.  This  preparation  was  brought  prominently  into  notice  by  M. 
Pravaz,  a  surgeon  of  Lyons,  who  found  that  a  few  drops  of  a  strong  solution, 
injected  into  a  blood-vessel,  produced  coagulation  of  all  the  blood  in  the  vessel 
for  the  extent  of  an  inch  or  more.  Its  use  as  a  styptic  was  the  necessary  result 
of  this  observation.  In  this  capacity  it  has  been  used  in  the  cure  of  varices, 
and  has  even  been  recommended  as  an  injection  in  ordinary  aneurisms.  In  ar- 
resting hemorrhages  from  cut  surfaces  or  wounded  vessels  it  has  proved  re- 
markably successful.  It  has  also  been  found  advantageous  as  an  application  to 
nasal  polypi,  erectile  tumours  or  nsevi  materni  in  infants,  in  ulcers  about  the 
nails,  and  in  various  cutaneous  affections.  (See  Chloride  of  Iron.)  Attempts 
have  been  made  to  cure  nsevi  materni  by  the  injection  of  the  solution  into  the 
erectile  tumour ;  but  this  proceeding  is  hazardous  ;  and  a  fatal  result  is  re- 
corded as  having  occurred  in  an  infant  a  month  old.  Five  drops  of  the  solu- 
tion, introduced  into  the  centre  of  the  tumour,  were  followed  instantly  by  a 
sharp  cry,  a  brief  convulsion,  and  death..  In  a  similar  case,  an  examination  after 

*  This  solution,  wheii  kept,  has  a  disposition  to  deposit  the  insoluble  oxychloride  of  iron, 
and  the  resulting  excess  of  muriatic  acid  is  apt  to  render  it  injuriously  irritating.  To  obvi- 
ate this  disadvantage,  M.  Burin  du  Buisson  recommends  the  following  mode  of  prepara- 
tion. "  Saturate  as  quicklj'  as  possible  pure  and  colourless  muriatic  acid  with  [gelatinous] 
hydrated  peroxide  of  iron  ;  evaporate  the  solution  to  somewhat  less  than  one-half  over  a 
gentle  fire  ;  and  then  continue  the  evaporation  by  means  of  the  salt-bath,  taking  care  to 
remove  the  aqueous  vapours,  which  would  cause  the  formation  of  muriatic  acid,  and  a 
deposition  of  insoluble  oxychloride.  When  the  solution  has  attained  the  consistence  of 
thick  syrup  (in  which  state  it  curdles  on  cooling,  without,  however,  becoming  a  solid 
mass),  cease  evaporating,  add  an  excess  of  the  gelatinous  hydrate  diluted  with  a  little 
Avater,  agitate  for  a  quarter  of  an  hour,  and  afterwards  allow  the  liquor  to  rest  for  several 
hours.  Next  add  distilled  water  sutficient  to  bring  the  solution  to  the  density  of  30°  Baume, 
and  allow  it  to  stand  for  eight  days  in  contact  with  an  excess  of  the  hydrate ;  after  which 
filter,  and  again  allow  it  to  stand  for  two  weeks."  This  strength  of  the  solution  is  re- 
quired for  the  cure  of  varices.  For  injection  into  aneurismal  tumours,  it  is  sutficient  to 
employ  a  solution  of  20°  or  even  15°.  These  degrees  of  Baum6  are  equivalent,  30°  to  29-70 
per  cent,  of  the  dry  salt,  20°  to  17-05  per  cent.,  and  15°  to  12-10  per  cent.  (See  Ferri  Chlo- 
ridum,  \J.  S., page  112Q.) 


I 


PART  ir.  Liquor es.  1258 

<l«'ath  showed  that  the  point  of  the  instrument  liad  entered  a  vein.  {Ann.  do. 
'rhfrap.,  18G7,  p.  117.)  It  may  be  used  internally,  properly  diluted,  for  the 
general  purposes  of  the  ehalybeates,  and  ewpecially  as  a  substitute  for  the 
tincture  of  the  chloride  of  iron,  when  the  alcohol  of  that  preparation  may 
Ije  olyectionablo.  In  the  Southern  Journ.  of  Med.  Sci.  (Nov.  1867),  Dr.  G.  W. 
Lenoir  states  that  ho  has  tried  this  solution,  with  uniform  success,  in  several 
cases  of  intermittent  A'ver,  in  which  he  had  failed  with  (piinia.  In  only  one  cas<j 
was  there  a  recurrence  of  a  paro.xysm,  and  in  this  only  once.  He  j?ave  from 
8  to  15  drops  every  4  or  6  hours.  (Am.  J.  of  Med.  Sci.,  Jan.  1808,  p.  284.)  For 
ordinary  purposes  the  dose  would  be  from  two  to  ten  minims.  In  the  Br.  Phar- 
macopoeia it  is  used  in  the  preparation  of  the  tincture  of  the  chloride. 

0#.  Frep.    Liqaor  Ferri  Perchloridi,  Br.;  Tinctura  Ferri  Perchloridi,  Br. 

W. 

LIQUOR  FERRI  SUBSULPIIATIS.  it;  5^.  Solution  of  Subsulphate 
of  Iron.   Solution  of  Persulphate  of  Iron.   Monsels  Solution. 

"  Take  of  Sulphate  of  Iron,  in  coarse  powder,  twelve  troyounces ;  Sulphuric 
Acid  a  Iroyounce  and  thirty  grains;  Nitric  Acid  a  Iroyoance  and  three  hun- 
dred grains;  Distilled  Water  a  sufficient  quantity.  Mix  the  Acids  with  half 
a  pint  of  Distilled  Water,  in  a  capacious  porcelain  capsule,  and,  havinjj  heated 
the  mixture  to  the  boiling  point,  add  the  Sulphate  of  Iron,  one  fourth  at  a  time, 
stirring  after  each  addition  until  effervescence  ceases.  Then  keep  the  solution  in 
brisk  ebullition  until  nitrous  vapours  are  no  longer  perceptible,  and  the  colour 
assumes  a  deep  ruby  tint.  Lastly,  when  the  liquid  is  nearly  cold,  add  sufficient 
Distilled  Water  to  make  it  measure  twelve  fluidounces."  U.  S. 

This  process  is  essentially  that  of  Dr.  Squibb,  published  in  the  American 
Journal  of  Pharmacy  for  January,  18G0  (p.  33).  The  object  is  to  obtain  in  so- 
lution MonseVs  Persulphate  of  Iron,  improperly  so  called,  as  it  differs  both  in 
composition  and  properties  from  the  salt  of  iron  properly  named  persulphate. 
This  consists  of  one  eq.  of  sesquioxide  of  iron  and  three  of  sulphuric  acid 
(Fe,0,,3S0j),  and  is  a  neutral  salt,  while  Monsel's  persulphate  consists  of  two 
eqs.  of  the  sesquioxide  and  five  of  the  acid  (SFCjOj.SSOj),  and,  having  one-half 
of  an  eq.  less  than  is  necessary  for  saturation,  is  properly  a  subsalt,  as  it  is 
very  appropriately  designated  in  the  U.  S.  Pharmacopoeia.  With  this  prelimi- 
nary e!xplanation,  the  process  will  be  easily  understood. 

In  its  preparation  the  protoxide  of  iron  of  the  protosulphate  is  sesquioxi- 
dized  at  the  expense  of  the  nitric  acid ;  but  the  sulphuric  acid,  mixed  with  the 
nitric,  is  in  quantity  insufficient  to  the  increased  demand  by  the  sesquioxide 
for  neutralization.  Thus,  for  each  equivalent  of  the  sesquioxide  produced  an 
additional  eq.  of  acid  would  be  necessary  to  constitute  the  neutral  tersulphate 
of  the  sesquioxide,  while  the  quantity  added  is  only  the  half  of  one  equiva- 
lent. The  sesquioxide  is  therefore  but  partially  saturated  and  a  subsalt  results, 
having  the  constitution  above  mentioned. 

The  solution  of  subsulphate  of  iron  is  of  a  syrupy  consistence,  a  ruby-red 
colour,  inodorous,  of  an  extremely  astringent  but  not  acrid  taste,  without  caus- 
ticity, and  of  the  sp.  gr.  1-552.  It  mixes  with  water  and  alcohol  in  all  propor- 
tions without  decomposition.  With  ammonia  it  yields  a  copious  reddish-browji 
precipitate  of  sesquioxide  of  iron.  A  little  sulphuric  acid  decolorizes  the  liquid 
in  a  considerable  degree,  and  an  excess  of  the  same  acid  converts  it  into  a  white, 
soft,  pasty  solid,  resembling  plaster  of  Paris  when  it  has  begun  to  solidify  after 
mixture  with  water.  This  test,  according  to  Dr.  Squibb,  is  quite  characteristic. 
(  Transact.  King's  Co.  Med,  Soc,  in  N.  Y.  Journ.  of  Med.,  March,  1860,  p.  173.) 

By  evaporation,  upon  a  glass  surface, with  a  moderate  heat,  the  solution  yields 
the  subsulphate  of  the  sesquioxide  of  iron  in  the  form  of  thin  transparent  scales, 
of  a  light  reddish-brown  colour,  deliquescent,  and  readily  soluble  in  water. 

Attention  was  first  called  to  the  special  styptic  virtues  of  sulphate  of  per- 
oxide of  iron  by  M.  Monsel  in  1852  ;  but  it  was  not  till  a  later  period  that  he 
discovered  the  peculiar  salt  which  now  goes  by  his  name,  and  the  solution  of 
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which  is  the  subject  of  the  present  article.  It  was  in  185*7  that  he  published 
a  formula  for  the  salt.  (See  Journ.de  Pharm.,  Sept.  1857,  and  Juillet,  1859.) 
The  remedy  soon  became  generally  known  in  Europe  ;  and  a  paper  on  the  sub- 
ject was  published  by  Dr.  Hutchinson  in  the  New  York  Journal  of  Medicine 
for  January,  1859;  but  it  seems  to  have  come  into  more  general  use  in  this 
country,  through  the  published  experience  of  Dr.  H.  H.  Toland  and  others  in 
the  Pacific  Medical  and  Surgical  Journal  of  California. 

In  consequence  of  its  deficiency  of  sulphuric  acid,  this  salt  is  less  irritant  than 
the  tersulphate  of  the  sesquioxide,  while  it  has  at  least  equal  if  not  greater  as- 
tringency.  It  is  therefore  very  efficacious  as  a  styptic,  and  peculiarly  adapted, 
through  the  power  of  coagulating  the  blood,  to  cases  of  hemorrhage  from  in- 
cised wounds,  or  surfaces  in  which  it  is  specially  desirable  to  avoid  irritation. 
It  is  said  also  to  have  been  found  peculiarly  efficacious  in  chancre.  The  solution 
may  be  applied  by  means  of  a  small  sponge  or  pencil  of  spun-glass  to  the  bleed- 
ing surface  or  vessel.  In  cases  of  haemoptysis,  it  has  been  used  with  advan- 
tage, by  inhalation,  in  the  form  of  spray,  by  means  of  the  atomizer.  For  this  pur- 
pose, however,  it  should  be  diluted  with  distilled  water.  It  has  also  been  used 
internally ;  and  there  is  little  doubt  that  it  would  prove  efficacious  as  a  styptic  in 
hemorrhage  from  the  stomach  and  bowels,  and  by  injection  into  the  rectum  in 
bleeding  from  that  part.  It  may  be  given  in  a  dose  of  from  five  to  fifteen 
grains.  W. 

LIQUOR  FERRI  TERSULPHATIS.  U.  S.  Liquor  Ferri  Per- 
suLPHATis.  Br.  Solution  of  Tersulphate  of  Iron.  Solution  of  Persulphate  of 
Iron. 

"Take  of  Sulphate  of  Iron,  in  coarse  powder,  twelve  troyounces ;  Sulphuric 
Acid  two  troyounces  and  sixty  grains  ;  Nitric  Acid  a  troyounce  and  three  hun- 
dred and  sixty  grains;  Water  a  sufficient  quantity.  Mix  the  acids  with  half 
a  pint  of  Water  in  a  capacious  porcelain  capsule,  and,  having  heated  the  mix- 
ture to  the  boiling  point,  add  the  Sulphate  of  Iron,  one-fourth  at  a  time,  stirring 
after  each  addition  until  effervescence  ceases.  Then  continue  the  heat  until  the 
solution  acquires  a  reddish-brown  colour,  and  is  free  from  nitrous  odour.  Lastly, 
when  the  liquid  is  nearly  cold,  add  sufficient  Water  to  make  it  measure  a  pint 
and  a  half"  U.  S. 

"  Take  of  Sulphate  of  Iron  eight  ounces  [avoirdupois]  ;  Sulphuric  Acid;  Nitric 
Acid,  of  each,  six  fiuidrachms  ;  Distilled  Water  twelve  fiuidounces,  or  a  suffi- 
ciency. Add  the  Sulphuric  Acid  to  ten  [fluid]ouncos  of  the  Water,  and  dis- 
solve the  Sulphate  of  Iron  in  the  mixture,  with  the  aid  of  heat.  Mix  the  Nitric 
Acid  with  the  remaining  two  [fluid]ounces  of  Water,  and  add  the  dilute  acid 
to  the  solution  of  Sulphate  of  Iron.  Concentrate  the  whole  by  boiling,  until, 
upon  the  sudden  disengagement  of  ruddy  vapours,  the  liquid  ceases  to  be  black 
and  acquires  a  red  colour.  A  drop  of  the  solution  is  now  to  be  tested  with  red 
prussiate  of  potash  [ferridcyanide  of  potassium],  and  if  a  blue  precipitate  forms, 
a  few  additional  drops  of  Nitric  Acid  should  be  added,  and  the  boiling  renewed, 
in  order  that  the  whole  of  the  sulphate  may  be  converted  into  persulphate  of 
iron.  When  the  solution  is  cold,  make  the  quantity  eleven  fiuidounces  by  the 
addition,  if  necessary,  of  Distilled  Water."  Br. 

The  sulphate  of  iron  used  in  these  formulas  is  a  sulphate  of  the  protoxide  of 
iron.  The  nitric  acid  in  the  process  gives  up  enough  of  its  oxygen  to  convert 
the  protoxide  entirely  into  sesquioxide,  and  the  eftervescence  is  owing  to  the 
escape  of  nitric  oxide  becoming  red  hyponitric  acid  by  contact  with  the  air.  The 
conversion  of  protoxide  into  sesquioxide  is  incomplete  until  the  effervescence 
ceases,  and  the  colour,  from  black,  as  it  was  at  first,  has  become  reddish-brown. 
Indeed,  in  order  to  sesquioxidize  the  whole  of  the  protoxide  of  the  sulphate,  it 
is  necessary  to  continue  the  heat  until  nitrous  odour  ceases  to  be  evolved  ;  and 
thus,  moreover,  the  entire  absence  of  nitric  or  nitrous  acid  ifrom  the  solution  is  en- 
sured. But  in  consequence  of  the  higher  oxidation  of  the  iron  the  sulphuric  acid 
of  the  sulphate  is  insufficient  to  saturate  it,  and  just  in  proportion  to  the  addi- 
tional oxygen.  Enough  sulphuric  acid,  therefore,  is  added  to  meet  this  demand, 
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that  is,  in  such  proportion  as  to  give  an  eq.  of  the  acid  for  each  additional  eq.  of 
oxypeii  in  tiiu  oxidu.  The  process  is  completed  l)V  addinjf  enou;(h  water  to  make 
a  detinite  measure.  The  U.  S.  and  liritish  formulas  are  the  same  in  principle ; 
but  in  the  latter,  the  additional  precaution  is  taken,  in  order  to  ensure  the  com- 
plete change  of  protoxide  into  sesquioxide,  of  testing  the  liquid  with  ferridcya- 
nide  of  potassium,  which  will  produce  a  blue  precipitate  so  long  as  any  of  the 
protoxide  remains. 

This  solution,  prepared  according  to  the  U.  S.  formula,  is  a  perfectly  clear  and 
mobile  liquid,  in  no  degree  viscid,  of  a  reddish-brown  colour,  ahuost  inodorous, 
of  a  sour,  extremely  astringent  and  somewhat  acrid  taste,  and  miscible  in  all  pro 
portions,  without  decomposition,  with  water  and  alcohol.  Thesp.  gr.  of  the  U.S. 
solution  is  r320  ;  and  a^utrfou/icr  of  it  yields,  on  the  addition  of  ammonia  in 
excess,  a  bulky  precipitate,  of  a  reddish-brown  colour,  and  without  bhu-kish  tinge, 
which,  when  washed,  dried,  and  ignited,  weighs  69  grains.  The  solution,  diluted 
with  water,  gives  a  white  precipitate  with  chloride  of  Ijarium,  showing  that  it 
contains  a  sulphate,  and  a  blue  precipitate  with  ferrocyanide  of  potassium,  but 
none  with  the  ferridcyanide,  showing  that  tiie  sulphate  is  that  of  sesquioxide  of 
iron.  It  keeps  well ;  and  we  have  seen  a  specimen  three  or  four  years  old,  which 
retained  all  its  properties  unchanged,  and  had  deposited  nothing.  The  liritish 
solution  is  considerably  stronger  than  ours,  having  thesp.  gr.  r441,  and  yield- 
ing from  a  Jluidrachm,  on  precipitation  by  ammonia,  a  precipitate,  which,  when 
washed  and  incinerated,  weighs  1144  grains.  It  is  described  in  the  IJr.  Phar- 
macopoeia as  a  dense  solution  of  a  dark-red  colour.  Prof  Procter  has  found  that  a 
preparation  containing  120  grains  of  sesquioxide  to  the  fluidounce  is  apt  to  de- 
posit the  anhydrous  sulphate  on  standing. 

This  solution,  though  possessed  of  astringent  properties  rendering  it  useful 
as  a  styptic,  is  inferior  remedially  to  that  of  the  subsulphate  of  iron,  which  is  less 
irritant,  and  certainly  not  less  efficacious.  The  chief  use  of  it  is  in  making  other 
ferruginous  preparations,  in  which  the  sesquioxide  of  iron  is  wanted  ;  and  it 
should  always  be  kept  on  hand,  if  for  nothing  else,  for  the  quick  preparation  of 
the  hydrated  sesquioxide  of  iron,  to  be  used  as  an  antidote  in  cases  of  arsenical 
poisoning. 

Off".  Prep.  Ferriet  Ammoniae  Citras,  Br.;  Ferri  et  Ammoniae  Sulphas,  C7. 5.; 
Ferri  et  AmmonisB  Tartras,  U.  S.;  Ferri  et  Potass®  Tartras,  U.  S.;  Ferri  et 
Quinise  Citras,  ^r.;  Ferri  Ferrocyanidum,  U.  S.;  Ferri  Oxidum  Hydratum, 
U.S.;  Ferri  Oxidum  Magneticum,  Br.;  Ferri  Peroxidum  Ilumidum,  Br.;  Ferri 
Pyrophosphas,  U.S.;  Ferrum  Tartaratum,  J9r.;  Liquor  Ferri  Citratis,  ?7.  S.; 
Tinctura  Ferri  Acetatis,  Br.  W. 

LIQUOR  GUTTA-PERCHvE.?/:^.  Solution  of  Gutta  peir ha. 

"  Take  of  Gutta-percha,  in  thin  slices,  a  troyounce  and  a  half ;  Purified  Chlo- 
roform -seventeen  troyouncea;  Carbonate  of  Lead, in  fine  powder, /too  troyounces. 
To  twelve  troyounces  of  the  Chloroform,  contained  in  a  bottle,  add  the  Gutta- 
percha, and  shake  occasionally  until  it  is  dissolved.  Then  add  the  Carbonate  ot 
Lead,  previously  mixedwith  the  remainder  of  the  Chloroform, and, having  several 
times  shaken  the  whole  together,  at  intervals  of  half  an  hour,  set  the  mixture 
aside,  and  let  it  stand  for  ten  days,  or  until  the  insoluble  matter  has  subsided, 
and  the  solution  become  limpid,  and  either  colourless  or  of  a  pale-straw  colour. 
Lastly,  decant  the  liquid,  and  keep  it  in  a  well-stopped  bottle."  U.  S. 

Difficulty  is  often  experienced  in  obtaining  a  clear  solution  of  gutta-percha  in 
chloroform  of  the  proper  consistence  for  use,  in  consequence  of  its  viscidity,  and 
the  strong  affinity  with  which  it  holds  on  to  the  colouring  matter.  It  cannot  be 
clarified  by  filtration  ;  and  the  carbonate  of  lead  is  therefore  resorted  to,  which 
unites  with  the  colouring  matter,  and,  in  consequence  of  its  weight,  gradually 
subsides,  carrying  undissolved  substances  along  with  it,  and  leaving  a  clear  and 
colourless  or  nearly  colourless  solution  behind.  The  use  of  carbonate  of  lead 
for  the  purpose  was  first  suggested  by  Mr.  Wm,  Hodgson,  jun.,  of  Philadelphia, 
Something  in  the  success  of  the  process  appears  to  depend  on  the  quality  of  the 
gutta-percha  used.    Should  the  operator  be  unable  to  procure  a  clear  solution 
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by  acting  in  precise  accordance  with  the  formula,  he  would  be  justifiable  in  add- 
ing more  chloroform,  filtering  if  necessary,  and  evaporating  by  a  very  moderate 
heat  to  the  due  consistence.  When  the  preparation  becomes  too  viscid  in  con- 
sequence of  the  spontaneous  evaporation  of  the  menstruum  on  exposure,  we 
have  always  found  that  the  addition  of  a  little  chloroform,  with  agitation,  re- 
stores it  without  difficulty  to  the  due  condition.  The  ordinary  commercial  chlo- 
roform may  be  used  in  the  process,  as  the  preparation  is  exclusively  for  external 
use.  It  should  be  kept  in  small  glass  vials,  with  accurately  fitting  glass  stoppers, 
and  not  containing  more  than  may  be  wanted  at  once,  say  a  fluidounce. 

We  have  nothing,  on  the  whole,  so  convenient  and  effective  as  this  prepara- 
tion, as  a  protective  to  the  surface,  in  slight  cases  of  superficial  inflammation 
and  abrasion.  By  the  rapidity  with  which  the  chloroform  evaporates,  a  thin 
elastic  nearly  colourless  film  is  left  after  its  application,  sufficient  to  prevent  in- 
jurious influence  from  the  air,  wholly  without  irritating  properties,  not  shrinking 
inconveniently,  and,  in  consequence  of  its  softness,  not  mechanically  disturbing 
the  part,  as  sometimes  happens  with  collodion.  A  little  of  it  applied  by  the  end 
of  the  finger,  or  by  means  of  a  small  brush,  or  a  glass  rod,  over  eruptive  affec- 
tions, abrasions  or  slight  excoriations,  inflammation  from  friction,  chaps  on  the 
lips  or  hand,  and  slight  superficial  wounds  that  have  ceased  bleeding,  will 
often  enable  the  parts  beneath  to  heal  almost  immediately,  while,  if  unprotected, 
they  might  go  on  for  an  indefinite  period,  giving  annoyance,  and  often  increas- 
ing. Surfaces  yet  sound,  that  are  liable  to  irritation  and  abrasion  from  contact, 
pressure,  friction,  audthe  application  of  acrid  substances,  may  often  be  protected 
by  a  coating  of  this  material.  The  agreeable  odour  of  chloroform  is  another  re- 
commendation over  other  preparations,  of  a  similar  character,  made  with  ether 
or  benzole.  We  have  so  often  experienced  its  advantages  that  we  wish  to  press 
it  upon  the  attention  of  the  profession,  which  it  has  not  yet  received  to  the  de- 
gree that  it  merits.  One  cause  of  this,  perhaps,  is  the  difficulty  of  obtaining  it  in 
the  shops,  a  large  proportion  of  which,  either  from  the  difficulties  in  its  prepara- 
tion, or  want  of  demand,  are  insufficiently  supplied.  W. 

LIQUOR  HYDRARGYRI  NITRATIS.  U.S.  Liquor  Hydrargtri 
NiTRATis  AciDus.  Br.  Solution  of  Nitrate  of  Mercury.  Acid  Solution  of 
Nitrate  of  Mercury. 

"  Take  of  Mercury  three  troyounces  ;  Nitric  Acid  j^t'e  troyounces  ;  Distilled 
Water  six  fiuidrachvis.  Dissolve  the  Mercury,  with  the  aid  of  a  gentle  heat, 
in  the  Acid  previously  mixed  with  the  Distilled  Water.  When  reddish  vapours 
cease  to  arise,  evaporate  the  liquid  to  seven  troyounces  and  a  half,  and  keep 
it  in  a  well-stopped  bottle."  U.  S. 

"  Take  of  Mercury /bwr  ounces  [avoirdupois] ;  Nitric  Acid  five  fluidounces 
[Imperial  measure]  ;  Distilled  Water  one  fluidounce  and  a  half.  Mix  the  Ni- 
tric Acid  with  the  Water  in  a  flask ;  and  dissolve  the  Mercury  in  the  mixture 
without  the  application  of  heat.  Boil  gently  for  fifteen  minutes,  cool,  and  pre- 
serve the  solution  in  a  stoppered  bottle."  Br. 

In  the  process  for  making  this  new  officinal  of  the  U.  S.  Pharmacopoeia,  mer- 
cury is  dissolved,  with  the  assistance  of  heat,  in  an  excess  of  nitric  acid,  and 
there  is  formed  an  acid  binitrate  of  deutoxide  of  mercury,  which  is  brought  to 
a  determinate  bulk  by  evaporation.  The  nitric  acid  taken  weighs  five  ounces. 
This  proportion  is  sufficient  not  only  to  deutoxidize  the  mercury  and  generate 
a  bisalt,  but  to  furnish  a  large  excess  of  acid.  The  solution  is  a  dense,  trans- 
parent, nearly  colourless  liquid,  of  a  strongly  acid  taste,  of  the  sp.  gr.  2*1 65  as 
prepared  by  the  U.  S.  process,  and  2-246  by  the  British.  Its  distinguishing 
properties,  as  given  in  the  U.  S.  and  Br.  Pharmacopoeias,  are  that  it  is  not  pre- 
cipitated by  distilled  water  ;  gives  when  diluted  a  dull-yellow  precipitate  with 
potassa  and  a  bright-red  one  soluble  in  an  excess  of  the  precipitant  with  iodide 
of  potassium  ;  does  not  produce  a  precipitate  when  dropped  into  muriatic  acid 
diluted  with  twice  its  bulk  of  water ;  when  dropped  on  a  bright  surface  of  cop- 
per instantly  occasions  a  mercurial  coating ;  and,  finally,  causes  a  crystal  of 
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sulpliate  of  iron  dropped  into  it,  a.s  well  a^  tlio  ii(|iiid  around  the  8alt,  to  ast-tumo 
a  dark  colour.  These  teslH  Hhovv  tiiat  the  salt  contained  in  it  is  a  nitrate  and 
not  a  sulphate,  and  that  its  base  is  deutoxide  of  mercury,  without  the  presence 
of  any  protoxide  of  that  metal.  The  rather  loose  direction,  at  the  clo.-e  of  the 
British  process,  to  boil  for  fifteen  minutes,  cannot  but  lead  to  sumewhat  un- 
certain results,  unless  care  is  taken  by  the  operator  to  brin^  the  sp.  frr.  of  the 
solution  to  the  point  indicated  in  the  description  of  the  solution  given  in  the 
Pharmacopoeia, 

Binitrate  of  deutoxide  of  mercury  (the  salt  present  in  ibis  preparation)  is  un- 
crvstallizable,  unless  when  exposed  in  a  freezing  mixture  to  a  temperature  of 
6°,  when  it  crystallizes  with  the  formula  HgO,,2NOj+16HO.  (//.  .S.  Ditlen.) 
According  to  the  new  view  of  the  equivalent  of  mercury,  adopted  in  the  Br. 
Pharmacopoeia,  the  salt  is  a  nitrate  of  protoxide  of  mercury,  and  is  represented 
by  the  formula,  independently  of  water  of  crystallization,  HgO,NOj. 

Medical  rroperties.  This  preparation  is  frequently  used  in  Europe,  and  has 
been  employed  to  some  extent  in  this  country,  as  a  caustic  application  to  malig- 
nant ulcerations  and  cancerous  affections.  It  has  been  used  by  Biett  in  lupus, 
by  Bennett  and  others  in  ulceration  of  the  neck  of  the  uterus,  and  by  Kecamier 
in  cancer.  It  is  applied  to  the  diseased  surface  by  a  camel's-hair  brush,  or  pre- 
ferably by  a  brush  made  of  spun-glass.  The  parts  touched  immediately  become 
white,  the  surrounding  parts  inflame,  and  in  a  few  days  a  yellow  scab  is  formed, 
which  gradually  falls  off.  Sometimes  the  application  produces  salivation. 
When  it  is  desirable  to  avoid  this  result,  the  cauterized  part  should  be  washed 
with  water  immediately  after  the  application  of  the  caustic. 

Acid  nitrate  of  mercury  is  extensively  used  by  Mr.  Starttn  in  the  Hospital 
for  Cutaneous  Diseases,  London.*  He  has  employed  it  with  advantage  in  acne, 
boils,  carbuncle,  lupus,  sloughing  ulcers,  and  other  external  affections.  In 
acne,  a  very  minute  drop  of  the  solution  is  placed,  by  means  of  a  finely  pointed 
glass  brush,  on  the  top  of  each  indolent  tubercle.  The  application,  if  carefully 
made,  leaves  no  scar.  In  treating  boils,  a  full-sized  drop  is  applied  to  the 
apex  of  the  furuncle.  {Med.  Times  and  Gaz.,i&,n.  1855,  p.  9.)  B. 

LIQUOR  lODINII  COMPOSITUS.  U.  S.  Liquor  Iodi.  Br.  Com- 
pound Solution  of  Iodine.  Solution  of  Iodine. 

"  Take  of  Iodine  three  hundred  and  sixty  grains ;  Iodide  of  Potassium  a 
troyounce  and  a  half;  Distilled  Water  a  pint.  Dissolve  the  Iodine  and  Iodide 
of  Potassium  in  the  Distilled  Water."  U.  S. 

"Take  of  Iodine  twenty  grains;  Iodide  of  Potassium  thirty  grains;  Dis- 
tilled \Va.tcT  one  fluidounce.  Dissolve."  ^r. 

In  this  solution  iodine  is  dissolved  in  water  with  the  assistance  of  iodide  of 
potassium.  Iodine  dissolves  sparingly  in  water,  but  freely  in  a  solution  of  that 
salt.  In  using  iodide  of  potassium  to  render  iodine  more  soluble  in  water,  the 
iodide  is  generally  taken  in  a  quantity  twice  the  weight  of  the  iodine  ;  and  this 
is  the  proportion  adopted  in  the  U.  S.  formula.  The  preparation  is  a  concen- 
trated solution  of  iodine  with  iodide  of  potassium,  and  is  intended  to  facilitate 
the  administration  of  the  combination  in  drops.  A  solution  of  the  same  kind, 
though  weaker,  was  directed  in  the  Edinburgh  Pharmacopoeia,  but  was  omitted 
in  the  British.  In  the  present  Br.  Pharmacopoeia  a  solution  is  directed  of  the 
same  strength  in  iodine  as  the  U.  S.  solution,  but  considerably  weaker  in 
iodide  of  potassium ;  the  former  having  only  thirty  grains  in  the  fluidounce, 
the  latter  45  grains ;  the  difference  in  the  fluidounce  of  the  two  Pharmaco- 
poeias being  too  small  to  enter  into  the  calculation.  The  medicinal  properties  of 
the  solution  depend  mainly  on  the  free  iodine  contained  in  it,  by  which  the 
dose  must  be  regulated,  and  not  by  the  iodide  of  potassium.  According  to  Mr, 
Lloyd,  of  St.  Bartholomew's  Hospital,  London,  it  acts  differently  from  iodide  of 
potassium,  which,  when  given  alone,  does  not  produce  the  same  effects.    In  a 

*  The  ftcid  nitrate,  used  by  Mr.  Startin,  does  not  correspond,  in  the  proportions  era- 
ployed,  with  the  British  preparation.  It  is  made  by  dissolving  two  ounces  of  mercury 
iQ  four  ounces  of  nitric  acid  (sp.  gr.  1-5). 


1258  Liquores.  part  n. 

case  of  constitutional  syphilis  under  his  care,  the  compound  solution  of  iodine 
eflFected  a  rapid  cure,  after  the  iodide  of  potassium  had  been  taken  in  large 
doses,  for  several  months,  without  benefit.  The  dose  is  six  drops,  containing 
about  a  quarter  of  a  grain  of  iodine,  three  times  a  day,  given  in  four  tablespoon- 
fuls  of  sweetened  water,  and  gradually  increased.  The  dilution  should  always 
be  large,  in  order  to  favour  the  absorption  of  the  medicine,  and  to  avoid  any 
irritation  of  the  stomach.  For  children  the  dose  to  begin  with  is  two  drops.  B. 

LIQUOR  LITHI^  EFFERVESCENS.  £r.  Effervescing  Solution 
of  Lithia.    Lithia  Water. 

"  Take  of  Carbonate  of  Lithia  ten  grains  ;  Water  one  pint  [Imperial  mea- 
sure]. Mix  in  a  suitable  apparatus,  and  pass  into  it  as  much  pure  washed  car- 
bonic acid,  obtained  by  the  action  of  sulphuric  acid  on  chalk,  as  can  be  intro- 
duced with  a  pressure  of  seven  atmospheres.  Keep  the  solution  in  bottles  well 
closed,  to  prevent  the  escape  of  the  compi'essed  gas."  Br. 

This  solution  is  clear  and  sparkling,  has  an  agreeable  acidulous  taste,  and, 
when  evaporated,  leaves  a  white  sohd  residue  of  carbonate  of  lithia,  in  the 
proportion  of  five  grains  to  half  a  pint  (Imp.  meas.),  or  about  ten  fluidounces. 
It  is  an  appropriate  method  of  administering  carbonate  of  lithia  ;  as  this  salt, 
compared  with  other  alkaline  carbonates,  is  sparingly  soluble  in  pure  water, 
and  is  readily  dissolved  by  carbonic  acid  water.  The  quantity  of  carbonic  acid 
is  unnecessarily  large ;  the  pressure  of  five  atmospheres,  as  directed  in  the 
U.  S.  formula  for  carbonic  acid  water,  being  sufiBcient  for  all  practical  purposes. 

For  the  properties  and  uses  of  carbonate  of  lithia,  see  the  article  upon  this 
salt  in  Part  I.  of  the  Dispensatory.  The  dose  of  the  solution  is  from  five  to  ten 
fluidounces.  W. 

LIQUOR  MAGNESI2E  CARBOKATIS.  Br.  Solution  of  Carbon- 
ate of  Magnesia.    Fluid  Magnesia. 

"Take  of  Sulphate  of  Magnesia  two  ounces  [avoirdupois];  Carbonate  of 
Soda  two  ounces  and  a  half  [avoird.]  ;  Distilled  Water  a  sufficiency.  Dissolve 
the  two  salts  separately,  each,  in  half  a  pint  [Imperial  measure]  of  Water. 
Heat  the  Solution  of  Sulphate  of  Magnesia  to  the  boiling  point,  then  add  to 
it  the  Solution  of  Carbonate  of  Soda,  and  boil  them  together  till  carbonic  acid 
ceases  to  be  evolved.  Collect  the  precipitated  carbonate  of  magnesia  on  a  calico 
filter,  and  wash  it  with  Distilled  Water  until  what  passes  ceases  to  give  a  pre- 
cipitate with  chloride  of  barium.  Mix  the  washed  precipitate  with  a  pint 
[Imp.  meas.]  of  Distilled  Water,  and,  putting  them  into  a  suitable  apparatus, 
pass  into  it  pure  washed  carbonic  acid  gas  obtained  by  the  action  of  sulphuric 
acid  on  chalk.  Let  the  mixture  remain  in  contact  with  excess  of  carbonic  acid, 
retained  there  under  pressure  for  about  24  hours,  then  filter  the  liquid  to  re- 
move any  undissolved  carbonate  of  magnesia,  and  again  pass  carbonic  acid 
gas  into  the  filtered  solution.  Finally,  keep  the  solution  in  a  bottle  securely 
closed,  to  prevent  the  escape  of  carbonic  acid."  Br. 

The  object  of  this  process  is  to  obtain  a  solution  of  carbonate  of  magnesia, 
by  means  of  carbonic  acid  ;  the  carbonate  being  insoluble  in  pure  water.  The 
first  step  is  to  prepare  a  freshly  precipitated  hydrated  carbonate  of  magnesia, 
which  is  more  readily  dissolved  than  the  carbonate  which  has  been  kept  for 
some  time.  As  the  carbonate  of  magnesia  of  the  Br.  Pharmacopoeia  consists 
of  three  eqs.  of  the  neutral  carbonate  and  one  of  magnesia  with  5  eqs.  of  water, 
it  follows  that,  in  its  preparation  from  the  two  salts  used  in  the  process,  a  por- 
tion of  carbonic  acid  escapes  ;  and  the  boiling  is  directed  to  be  continued  until 
the  escape  of  the  gas  ceases,  so  that  the  normal  composition  is  ensured,  and 
a  longer  heat,  which  might  affect  the  constitution  of  the  carbonate  so  as  to 
diminish  its  solubility,  avoided.  The  precipitate  is  thoroughly  washed  so  as  to 
remove  every  trace  of  sulphate  of  soda,  which  is  indicated  by  the  non-action 
of  the  test  of  chloride  of  barium.  The  next  step  is  to  dissolve  the  precipitated 
carbonate  in  water  impregnated  with  carbonic  acid  gas;  and,  as  the  solution 
even  thus  favoured  is  slowly  effected,  the  carbonate  is  directed  to  remain  ex- 
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posed  to  the  action  of  carbonic  acid  gas;  under  pressure,  for  24  hours ;  and  still 
tlic  whole  of  the  carbonate  is  not  dissolved,  and  filtration  is  necessary.  Ac- 
cording to  the  I'liarniacopceia,  the  "solution  contains*  about  13  grains  of  car- 
bonate of  niaf^ncsirt  in  a  Huidounce."  Were  the  results  exactly  in  accordance 
with  the  proportion  of  sulphate  of  maj^nesia  used,  the  (pianlity  of  carbonate 
dissolved  would  be  40  grains  to  the  Huidounce. 

Thif!  solution  is  but  slightly  effervescent,  is  clear,  and  is  stated  in  the  Br. 
Pharmacopoeia  to  be  free  from  bitterness.  Nevertheless  its  taste  is  disagreeable, 
much  more  ho  than  that  of  the  undissolved  carbonate.  "A  fluidounce  of  it, 
evaporated  to  dryness,  yields  a  white  solid  residue,  which,  after  being  calcined, 
weighs  not  less  than  live  grains."  This  residue  is  insoluble  in  water,  and  an- 
swers to  the  tests  for  magnesia. 

A  preparation,  for  which  this  was  no  doubt  intended  as  an  officinal  substitute, 
has  for  many  years  been  more  or  less  used  under  the  name  of  Dinne/ord*s 
Magnesia,  or  Jl aid  magnesia  (see  page  538) ;  but  this  is  of  uncertain  strength 
fis  found  in  the  shops,  and  made  according  to  no  constant  formula.  Hence  a 
deficiency  which  has  existed  in  practical  pharmacy  has  been  supplied  by  this 
formula.*  Our  own  experience  with  it,  however,  has  not  been  so  favourable  as 
to  induce  us  to  prefer  it  to  the  undissolved  carbonate,  if  prepared  by  rubbing 
this  up  well  with  a  little  ginger  syrup,  and  then  mixing  it  with  the  ordinary 
carbonic  acid  water  of  the  shops.  In  this  form  the  medicine  is  almo.=*t  taste- 
less so  far  as  the  magnesia  is  concerned,  is  easily  administered,  and  sits  well 
upon  the  stomach. 

The  dose  of  the  officinal  solution,  as  an  antacid  laxative,  is  one  or  two 
fluidounces.  W. 

LIQUOR  MAGNESIA  CITRATIS.  U.  S.  Solution  of  Citrate  of 
Magnesia. 

"  Take  of  Magnesia  one  hundred  and  twenty  grains ;  Citric  Acid /our  hun- 
dred and  fifty  grains;  Syrup  of  Citric  Acid  two  fluidounces ;  Bicarbonate  of 
Potassa  foi'ty  grains ;  VVater  a  sufficient  quantity.  Dissolve  the  Citric  Acid 
in  four  fluidounces  of  VVater,  and,  having  added  the  Magnesia,  stir  until  it  is 
dissolved.  Filter  the  solution  into  a  strong  twelve-ounce  bottle  containing  the 
Syrup  of  Citric  Acid.  Then  add  the  Bicarbonate  of  Potassa,  and  shfficient  Water 
to  nearly  fill  the  bottle,  which  must  be  closed  with  a  cork  secured  with  twine. 
Lastly,  shake  the  mixture  occasionally  until  the  Bicarbonate  is  dis.solved."f7.  S. 

This  is  a  revised  formula  for  solution  of  citrate  of  magnesia,  which  first  ap- 
peared in  the  second  edition  of  the  U.  S.  Pharmacopoeia  of  1850.  The  original 
formula  was  soon  found  to  have  several  defects.  It  called  for  the  use  of  car- 
bonate of  magnesia,  which  often  contains  gritty  impurities.  Four-fifths  of  the 
carbonate  was  dissolved  in  the  citric  acid,  and  the  solution  filtered  into  a  bottle 
containing  the  syrup  of  citric  acid ;  and  then  the  reserved  fifth,  mixed  with  water, 
was  added  to  the  acid  citrate,  and  the  bottle  tightly  corked.  The  addition  of 
the  reserved  carbonate  was  intended  to  impregnate  the  preparation  with  carbonic 
acid  by  its  solution  in  the  excess  of  citric  acid.  To  effect  the  solution  of  this  re- 
served carbonate  required  at  least  half  an  hour.  But  the  chief  objection  to  the 
formula,  as  originally  framed,  was  that  the  citrate  of  magnesia,  when  the  solu- 
tion was  kept  for  some  days,  underwent  a  molecular  change,  resulting  in  the 
formation  of  a  white  granular  precipitate,  which  rendered  the  solution  unfit  for 
medical  use.  This  precipitate  was  found  by  Prof.  Procter  to  consist  of  one  eq. 
of  citric  acid,  three  of  magnesia,  and  fourteen  of  water.  In  the  revised  formula, 
now  adopted,  magnesia,  which  is  generally  purer  than  the  carbonate,  is  sub- 
stituted for  it;  and  the  impregnation  of  the  solution  with  carbonic  acid  is  effected 
by  adding,  just  before  the  closing  of  the  bottle,  a  small  quantity  of  bicarbonate 
of  potassa  in  crystals,  which  dissolve  immediately,  instead  of  consuming  half 

*  Messrs.  Dinneford  and  Co.  prepare  this  solution,  upon  a  large  scale,  of  the  oflScinal 
strength.  For  some  account  of  their  method  of  proceeding,  see  the  London  Med.  Time* 
and  Oaz.  (April,  1868,  p.  383.) — Note  to  the  thirteenth  edition. 
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an  hour.  The  use  of  bicarbonate  of  potassa,  it  is  true,  introduces  citrate  of 
potassa,  but  in  too  small  a  proportion  to  be  of  any  consequence. 

Properties,  &c.  This  officinal  solution  is  founded  on  a  preparation  proposed 
by  M.  Roge  Delabarre,  and  improved  by  M.  Rabourdin,  of  Paris.  It  is  an  aque- 
ous solution  of  citrate  of  magnesia,  containing  an  excess  of  citric  acid,  impreg- 
nated with  carbonic  acid,  and  sweetened  with  syrup.  When  properly  prepared, 
it  is  a  clear  liquid,  having  an  agreeable  taste  like  that  of  lemonade.  Overlook- 
ing the  excess  of  acid  which  it  contains,  the  salt  present  is  that  tribasic  citrate, 
in  which  the  three  eqs.  of  basic  water  in  the  crystallized  acid  are  replaced  by 
three  eqs.  of  magnesia.  Accordingly  it  consists  of  one  eq.  of  citric  acid  and  three 
of  magnesia.  In  the  twelfth  edition  of  the  Dispensatory  it  is  stated  that,  in  the 
revised  formula,  this  salt  does  not  precipitate  by  keeping,  as  in  the  superseded 
one,  probably  because  the  solution  contains  a  greater  excess  of  acid.  This  state- 
ment seems  to  have  been  premature  ;  as  Prof.  Maisch  informs  us  that  he  had 
utterly  failed  to  produce  a  stable  preparation  by  the  U.  S.  formula,  but  had 
succeeded  by  reducing  the  magnesia  from  120  to  100  grains.  The  professor 
thinks  that  the  proportion  of  syrup  is  too  great,  and  he  is  perhaps  right ;  as 
one  fluidounce  to  the  bottle  of  solution  would  probably  be  sufficient.  It  is 
advisable  in  preparing  the  solution  to  introduce  the  magnesia  by  small  por- 
tions ;  as  if  too  hastily  added  it  disposes  to  the  formation  of  the  neutral  citrate, 
which  cannot  afterwards  be  dissolved.  {Am.  Journ.  of  Pharm.,  Jan,  1861,  p.  1.) 

Dorvault  makes  a  solid  citrate  of  magnesia  which  is  perfectly  and  readily  solu- 
ble, by  melting  on  a  sand-bath  100  parts  of  crystallized  citric  acid  in  its  water 
'  of  crystallization,  and  thoroughly  incorporating  with  it  29  parts  of  calcined 
magnesia.  A  pasty  mixture  is  formed,  which  soon  hardens,  and  may  be  pulver- 
ized for  use.  Citrate  of  magnesia,  thus  prepared,  is  soluble  in  twice  its  weight  of 
water.  When  in  saturated  solution  it  soon  precipitates  as  a  nearly  insoluble 
hydrate  ;  but  with  eight  or  ten  times  its  weight  of  water,  it  forms  a  permanent 
solution.  See  the  report  on  the  solid  citrate,  made  by  E.  Parrish  and  A.  Smith 
to  the  Philadelphia  College  of  Pharmacy  {Am.  Journ.  of  Pharm.,  April,  1852, 
p.  1 13).  See  also  M.  E.  Robiquet's  paper  on  lemonades  of  citrate  of  magnesia 
{Journ.  de  Pharm.,  Avril,  1852,  p.  295),  and  his  formula  for  preparing  a  solu- 
ble citrate  of  magnesia.  {Am.  Journ.  of  Pharmacy  for  Ju]y,  1855.)  M.  Simonin 
finds  that  an  insoluble  citrate  of  magnesia  may  be  restored  to  solubility  in  boil- 
ing water,  by  being  thoroughly  rubbed  up  with  water  so  as  to  form  a  paste. 
The  necessary  trituration  is  abridged,  if  a  little  citric  acid  be  added.  {Ann.  de 
Tlierap.,  1857,  p.  124.)  Mr.  Charles  Ellis,  of  this  city,  prepares  a  soluble  citrate 
of  magnesia  with  sugar,  citric  acid,  bicarbonate  of  soda,  and  oil  of  lemons,  in 
the  form  of  a  powder,  which  effervesces  when  mixed  with  water.  For  the  details 
of  the  formula,  the  reader  is  referred  to  his  paper  in  the  Am.  Journ.  of  Phar- 
macy  for  July,  1854.* 

*  Solid  Citrate  of  Magnesia.  This  salt  as  heretofore  prepared,  though  soluble  at  first,  is 
apt  to  become  more  or  less  insoluble,  when  kept,  in  consequence  of  molecular  change.  The 
following  process,  by  M.  de  Letter,  of  Brussels,  yields  a  salt  which  is  said  to  retain  its 
solubility  indefinitely.  "  Take  of  Citric  Acid  20  parts,  and  of  Carbonate  of  Magnesia  12 
parts.  Powder  the  acid  finely,  and  mix  it  intimately  with  the  carbonate,  also  in  fine  pow- 
der. Allow  the  mixture  to  stand,  at  the  ordinai\y  temperature,  for  four  or  five  days,  or 
until  it  ceases  to  manifest  reaction  when  a  little  is  thrown  into  water.  During  this  time 
the  powder  slowly  swells  up,  and  gradually  assumes  the  appearance  of  a  spongy  mass. 
Dry  this  at  80°  F.,  pulverize  it,  and  keep  the  powder  in  closely  stopped  vials."  According 
to  M.  de  Letter,  water,  in  a  certain  quantity,  favours  the  formation  of  an  insoluble  hy- 
drate ;  and  hence  the  success  of  his  process,  in  which  no  other  water  is  present  than  that 
which  is  solidified  in  the  dry  materials.  (See  Am.  Journ.  of  Pharm.,  July,  1863,  p.  312.) 

M.  Hager  has  been  unable  to  prepare  a  soluble  salt  by  the  process  of  M.  de  Letter.  He 
considers  citrate  of  magnesia  as  presenting  itself  in  three  forms  ;  1.  crysialUzable,  soluble 
in  from  80  to  90  parts  of  water,  with  the  formula  3MgO,Ci  +  14H0  ;  2.  amorphous,  soluble 
in  twopartsof  water ;  and  3.  metamorphous,  soluble  in  8  or  10  parts  of  water,  with  a  strong 
tendency  to  crystallize.  It  is  the  crystalline  variety,  presenting  the  form  of  microscopic 
needles,  that  occasions  the  difficulty;  and  its  production  should  be  avoided.  M.  Hager 
proceeds  in  the  following  manner.  Kub  40  parts  of  citric  acid  and  25  of  carbonate  of  mag- 
nesia, both  in  powder,  with  suflUcient  alcohol  of  -833  to  make  a  thick  mixture ;  and,  having 
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Medical  Properties.  This  solution  Is  a  coolinjif  cathartic,  and  operates  mildly. 
It  haa  como  into  extensive  use  in  the  United  States,  on  account  of  the  facility 
with  which  it  may  be  taken,  and  Its  acceptubility  to  the  stomach.  The  dose  vla 
a  full  purfre  is  the  whole  quantity  directed  in  the  formula,  or  twcrlve  lliiidounce«; 
as  a  la.xative,  half  that  quantity  or  loss.  13. 

LIQUOR  MORPHIA  ACETATIS.  Br.  Solution  of  Acetate  of 
Morphia. 

"  Take  of  Acetate  of  Morphia /our  grains;  Diluted  Acetic  Acid  eigJit  min- 
ims; Rectified  Spirit  two  Jluidrachms  [Imperial  measure];  Distilled  Water 
six  Jluidrachms.  Mix  the  Acid,  the  Spirit,  and  the  Water,  and  dissolve  the 
Acetate  of  Morphia  in  the  mixture."  lir. 

Acetate  of  morphia  often  contains  a  little  uncombined  morphia,  in  consequence 
of  the  escape  of  a  portion  of  the  acid  during  its  evaporation,  and  especially  when 
this  is  pushed  to  dryness.  Hence  the  addition  of  the  diluted  acetic  acid, 
which  at  the  same  time  neutralizes  the  alkaloid  in  excess,  and  enables  the  so- 
lution to  be  completely  effected.  The  spirit  is  added  for  its  preservative  effect. 
The  dose  is  from  15  to  30  minims,  equivalent  to  from  one-eighth  to  one-quar- 
ter of  a  grain  of  the  acetate,  and  about  as  many  drops  of  laudanum  as  minims 
of  the  solution.  The  preparation  is  only  one-half  the  strength  of  the  old  Lon- 
don preparation  of  the  same  name.  W. 

LIQUOR  MORPHIA  IIYDROCIILORATIS.iJr.  Liquor  Mor- 
piii;e  Muriatis.  Dub.  Solution  of  Hydroehlorate  of  Morphia.  Solution 
of  Muriate  of  Morphia. 

"  Take  of  Hydroehlorate  of  Morphia  four  grains ;  Dilute  Hydrochloric 
Acid  eight  minims;  Rectified  Spirit  two  fluidrachms;  Distilled  Water  six 
fiuidrachms.  Mix  the  Hydrochloric  Acid,  the  Spirit,  and  the  Water,  and 
dissolve  the  Hydroehlorate  of  Morphia  in  the  Mixture."  Br. 

The  use  of  the  alcohol  is  to  prevent  spontaneous  decomposition,  that  of  the 
acid  probably  to  assist  in  the  solution  of  the  salt.  It  is  unfortunate  that,  in  the 
solutions  of  the  salts  of  morphia,  the  same  degree  of  strength  should  not  have 
been  directed  by  the  U.  S.  and  Br.  Pharmacopoeias.  As  they  now  are,  the  medi- 
cal practitioner  and  apothecary  must  be  on  their  guard  to  avoid  serious  results. 
The  strength  of  this  solution  is  four  times  that  of  our  officinal  solution  of  sul- 
phate of  morphia,  one  fluidounce  of  the  former  containing  four  grains,  of  the 
latter  only  one  grain  of  their  respective  salts.  The  full  dose  of  the  British  so- 
lution for  an  adult  is  from  fifteen  to  thirty  minims  or  drops,  containing  from 
an  eighth  to  a  quarter  of  a  grain  of  the  hydroehlorate,  and  about  equivalent  to 
as  many  drops  of  laudanum.  W. 

LIQUOR  MORPHIA  SULPHATIS.  U.S.  Solution  of  Sulphate  of 
3Iorphia. 

"  Take  of  Sulphate  of  Morphia  eight  grains;  Distilled  Water  half  a  pint. 
Dissolve  the  Sulphate  of  Morjjhia  in  the  Distilled  Water."  U.  S. 

Sulphate  of  morphia,  as  found  in  the  shops,  is  not  always  entirely  soluble  in 
water.  This  sometimes,  perhaps,  arises  from  adulterations;  but  more  frequently, 
in  all  probability,  from  the  mode  of  making  the  sulphate.  As  this  salt  was  for- 
merly prepared,  the  quantity  of  water  employed  for  the  suspension  of  the  mor- 
phia was  sometimes  insufficient  to  hold  the  resulting  sulphate  in  solution  ;  and 
the  consequence  was  that,  upon  the  addition  of  sulphuric  acid,  the  crystallization 
of  the  sulphate  took  place  before  the  whole  of  the  morphia  was  saturated  by  the 
acid.  A  portion  of  uncombined  morphia  was  therefore  necessarily  mixed  with 
the  salt.  Under  such  circumstances,  the  addition  of  a  little  sulphuric  acid  usually 

allowed  this  to  stand  for  several  days,  at  a  medium  temperature,  dry  it  at  a  heat  of  11 3°  F. 
The  product  is  the  amorphous  salt,  soluble  in  2-5  parts  of  water,  in  half  an  hour  at  60'', 
immediately  at  80°.  Its  solution,  whether  made  with  hot  or  cold  water,  retains  its  clear- 
ness after  long  standing.  The  salt  is  neutral,  and  contains  about  13  eqs.  of  water.  To 
succeed  certainly  it  is  necessary  that  the  carbonate  of  magnesia  be  free  from  dust  and 
impurities.  {Ibid.,  Jan.  1804,  p.  19.) — Note  to  the  twelfth  edition. 
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remedied  the  defect,  and  rendered  the  whole  soluble.  Pure  sulphate  of  morphia 
is  readily  and  entirely  soluble  in  water. 

This  solution  is  very  convenient,  by  enabling  the  physician  to  prescribe  a  mi- 
nute dose,  which,  in  consequence  of  the  great  energy  of  the  preparations  of  mor- 
phia, is  often  necessary.  It  has  the  advantage  tliat  it  may  be  kejjt  for  a  very 
considerabte  length  of  time  unchanged.  The  full  dose  for  an  adult  is  from  one 
to  two  fluidrachms,  containing  from  an  eighth  to  a  quarter  of  a  grain  of  the 
sulphate. 

Unfortunately,  in  some  parts  of  the  Union,  the  formula  of  Magendie  for  this 
solution,  containing  16  grains  in  a  fluidounce,  is  habitually  employed  under  the 
name  of  solution  of  sulphate  of  morphia.  This  is  the  proper  name  of  the  offi- 
cinal solution,  which  is  much  weaker  ;  and  the  most  dangerous  results  may 
ensue  from  the  confusion.  Magendie's  solution  should  never  be  prescribed  or 
sold,  unless  under  some  special  designation.  W. 

LIQUOR  PLUMBI  SUBACETATIS.  U.  S.,  Br.  Solution  of  Sahace- 
tate  of  Lead. 

"  Take  of  Acetate  of  Lead  sixteen  Iroyounces ;  Oxide  of  Lead  [Litharge],  in 
fine  powder,  nine  troyounces  and  a  hat/;  Distilled  Water  a  sufficient  quantity. 
Boil  the  Acetate  and  Oxide  with  four  pints  of  Distilled  Water,  in  a  glass  or 
porcelain  vessel,  for  half  an  hour,  occasionally  adding  Distilled  AVater  to  pre- 
serve the  measure,  and  filter  through  paper.  Lastly,  keep  the  liquid  in  a  well- 
stopped  bottle."  U.  S.    The  sp.  gr.  of  this  solution  is  1-267. 

"  Take  of  Acetate  of  Lead  five  ounces  [avoirdupois] ;  Oxide  of  Lead,  in 
powder,  th7^ee  ounces  and  a  half  [avoird.]  ;  Distilled  Water  one  pint  [Imperial 
measure],  or  a  sufficiency.  Boil  the  Acetate  of  Lead  and  the  Oxide  of  Lead  in 
the  Water  for  half  an  hour,  constantly  stirring  ;  then  filter,  and,  when  the  liquid 
is  cold,  add  to  it  more  Distilled  Water,  until  the  product  measures  twenty  fluid- 
ounces.  Keep  the  clear  solution  in  stoppered  bottles."  Br.  The  sp.  gr.  of  the 
solution  is  1-260. 

Crystallized  acetate  of  lead  consists  of  one  equivalent  of  acetic  acid  51,  one 
of  protoxide  of  lead  111-6,  and  three  of  water  27^189-6.  Litharge,  as  usually 
found  in  the  shops,  is  an  impure  protoxide  of  lead.  When  the  solution  of  the 
former  is  boiled  with  the  latter,  a  large  quantity  of  the  protoxide  is  dissolved, 
and  a  subacetate  of  lead  is  formed  which  remains  in  solution.  The  precise  com- 
position of  the  subacetate  varies  with  the  proportion  of  acetate  of  lead  and  of 
litharge  employed.  When  the  quantity  of  the  latter  exceeds  that  of  the  former 
by  one-half  or  more,  the  acetic  acid  of  the  acetate  unites,  according  to  the  high- 
est chemical  authorities,  with  two  additional  equivalents  of  protoxide,  forming 
a  trisacetate;  when  the  two  substances  are  mixed  in  proportions  corresponding 
with  their  equivalent  numbers,  that  is,  in  the  proportion  of  1896  of  salt  to 
111-6  of  oxide,  or  10  to  6  nearly,  only  one  additional  equivalent  of  protoxide 
unites  with  the  acid,  and  a  diacetate  of  lead  is  produced.  In  the  officinal  pro- 
cess, the  proportions  appear  to  have  been  arranged  in  reference  to  this  result. 
In  executing  the  process,  the  litharge  should  be  employed  in  very  fine  powder, 
and,  according  to  Thenard,  should  be  previously  calcined  in  order  to  decompose 
the  carbonate  of  lead,  which  it  always  contains  in  greater  or  less  proportion, 
and  which  is  not  dissolved  by  the  solution  of  the  acetate. 

In  former  editions  of  the  London  and  Dublin  Pharmacopoeias,  a  different 
process  was  directed,  consisting  in  boiling  litharge  with  distilled  vinegar,  the 
former  being  in  much  larger  proportion  than  necessary  to  form  the  neutral  ace- 
tate. A  diacetate  was  thus  produced;  but,  as  the  vinegar  was  of  uncertain 
strength,  there  was  necessarily  more  or  less  inequality  of  strength  in  the  pre- 
paration. This  process,  therefore,  has  been  abandoned.  The  solution  prepared 
from  litharge  and  distilled  vinegar  has  a  pale  greenish-straw  colour,  owing  to 
impurities  in  the  vinegar.  Made  with  common  vinegar  it  is  brown. 

Properties.  The  solution  of  subacetate  of  lead  of  the  Pharmacopoeias  is 
colourless,  and  of  a  sweetish,  astringent  taste.  "When  concentrated  by  evapora- 
tion, it  deposits  on  cooling  crystalline  plates,  which,  according  to  Dr.  Barker, 
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are  flat,  rhoniboidal  prisms,  with  dihcdrftl  Rummits.  It  has  an  alkaline  reaction, 
tinffinj?  ihesynip  of  vioK-ts  /^roen,  and  ri'ddcninp  turmeric  paper.  One  of  its  most 
Btrikiuf?  properties  is  tlu!  extreme  facility  vvitli  wliieli  it  is  decomposed.  Carbonic 
acid  throw?)  down  a  white  precipitate  of  earlionate  of  lead  ;  and  this  happen.9 
by  mere  exposure  to  the  air,  or  by  mixture  even  with  distilled  water,  if  this  has 
bad  an  opportunity  of  absorl)iiig  carbonic  acid  from  the  atmosphere.  It  affords 
precipitates  also  with  the  alkalies,  alkaline  earths,  and  their  carbonates,  with 
sulphuric  and  muriatic  acids  free  or  combined,  with  hydrosulphuric  acid  and  the 
^ydrosuiphates,  with  the  soluble  iodides  and  chlorides,  and,  accordinjif  to  The- 
ard,  with  solutions  of  all  the  neutral  salts.  Solutions  of  gum,  tannirj,  most 
getaljle  colouring  principles,  and  many  animal  substances,  particularly  albu- 
men, produce  with  it  precipitates  consisting  of  the  substance  added  and  oxido 
of  lead.  It  should  be  kept  in  well-stojjped  bottles.  It  is  known  to  contain  a  salt 
of  acetic  acid  by  emitting  an  acetous  smell  when  treated  with  sulphuric  acid  ; 
and  a  salt  of  lead,  by  yielding  a  white  precipitate  with  an  alkaline  carl)onate, 
a  yellow  one  with  iodide  of  potassium,  and  a  black  one  with  hydrosulphuric 
acid.  It  is  distinguished  from  the  solution  of  acetate  of  lead  by  being  precipi- 
tated by  gum  arable.  Six  fluidrachms  (4I3"8  grain.s)  of  the  Br.  solution  recjuire 
for  perfect  precipitation  810  grain-measures  of  the  volumetric  solution  of  oxalic 
acid.  Br. 

Medical  Properties  and  Uses.  This  solution  is  astringent  and  sedative,  but 
is  employed  only  as  an  external  application.  It  is  highly  useful  in  inflammation 
arising  from  sprains,  bruises,  burns,  blisters,  &c.,  to  which  it  is  applied  by  means 
of  linen  cloths,  which  should  be  removed  as  fast  as  they  become  dry.  It  always, 
however,  requires  to  be  diluted.  From  four  fluidrachms  to  a  fluidounce,  added 
to  a  pint  of  distilled  water,  forms  a  solution  sufficiently  strong  in  ordinary 
cases  of  external  inflammation.  When  applied  to  the  skin  denuded  of  the  cuti- 
cle, the  solution  should  be  still  weaker ;  as  constitutional  effects  might  result 
from  the  absorption  of  the  lead.  Paralysis  is  said  to  have  been  produced  by 
its  local  action.  The  solution  has  the  common  name  of  Goulard^s  extract,  de- 
rived from  a  surgeon  of  Montpellier  by  whom  it  was  introduced  into  general 
notice,  though  previously  employed. 

Off.  Prep.  Ceratum  Plumbi  Subacetatis,  U.  S.;  Liquor  Plumbi  Subacetatis 
Dilutus;  Unguentum  Plumbi  Subacetatis  Compositum,  Br.  W. 

LIQUOR  PLUMBI  SUBACETATIS  DILUTUS.  U.S.,  Br.    Di- 

luted  Solution  of  Subacelate  of  Lead.     Lead-water. 

"Take  of  Solution  of  Subacetate  of  Lead  three  fluidrachms;  Distilled 
Water  a  pint.    Mix  them,"  U.  S. 

"  Take  of  Solution  of  Subacetate  of  Lead,  Rectified  Spirit,  of  each,  tico 
fluidrachms;  DlstiWed  W&ter  nineteen  fluidounce s  and  a  half.  Mix,  and 
filter  through  paper.    Keep  the  clear  solution  in  a  stoppered  bottle."  Br. 

This  preparation  is  convenient;  as,  in  consequence  of  the  subsidence  of  the 
carbonate  of  lead  usually  formed  on  the  dilution  of  the  strong  solution,  it  en- 
ables the  apothecary  to  furnish  clear  lead-water  when  it  is  called  for.  In  our 
comments  on  the  U.  S.  process  of  1850,  it  was  stated  that  the  strength  of  our 
officinal  preparation,  though  double  what  it  formerly  was,  might  be  still  fur- 
ther increased  with  propriety.  In  the  present  edition  of  the  U.  S.  Pharmaco- 
poeia the  proportion  has  been  increased  from  two  to  three  fluidrachms  to  the 
pint.  The  Br.  preparation,  though  stronger  than  the  old  one  of  the  London 
College,  is  still  feeble.  The  old  French  Codex  directed  two  drachms  of  the 
strong  solution  to  a  pound  of  distilled  water,  and  an  ounce  of  alcohol  of  22° 
Baume,  and  thus  formed  the  vegeto-mineral  wafer  of  Goulard.  The  minute 
proportion  of  proof  spirit  in  the  British  solution  can  have  little  effect.  The 
preparation  should  be  as  much  as  possible  excluded  from  the  air.  W. 

LIQUOR  POTASS^.  C7;*S'.,  Br.    Solution  of  Potassa. 
"  Take  of  Bicarbonate  of  Potassaj^/Zeen  troxjounces ;  Lime  nine  troyounces ; 
Distilled  Water  a  sufficient  quantity.  Dissolve  the  Bicarbonate  in  four  pints  of 
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Distilled  Water,  and  heat  the  solution  until  effervescence  ceases.  Then  add  Dis- 
tilled Water  to  make  up  the  loss  by  evaporation,  and  heat  the  solution  to  the 
boiling  point.  Mix  the  Lime  with  four  pints  of  Distilled  Water,  and,  having 
heated  the  mixture  to  the  boiling  point,  add  it  to  the  alkaline  solution,  and  boil 
for  ten  minutes.  Then  transfer  the  whole  to  a  muslin  strainer,  and,  when  the 
liquid  portion  has  passed,  add  sufficient  Distilled  Water,  through  the  strainer, 
to  make  the  strained  liquid  measure  seven  pints.  Lastly,  keep  the  liquid  in 
well-stopped  bottles  of  green  glass.  Solution  of  potassa,  thus  prepared,  has 
the  sp.  gr.  1-065,  and  contains  5-8  per  cent,  of  hydrate  of  potassa. 

"  Solution  of  Potassa  may  also  be  prepared  in  the  following  manner. 

"Take  of  Potassa  a  troyounce;  Distilled  ^^  Q.iex  a  pint.  Dissolve  the  Po- 
tassa in  the  Distilled  Water,  and  allow  the  solution  to  stand  until  the  sediment 
subsides.  Then  pour  off  the  clear  liquid,  and  keep  it  in  a  well-stopped  bottle 
of  green  glass."  U.  S. 

"  Take  of  Carbonate  of  Pota.sh  one  pound  [avoirdupois] ;  Slaked  luimeticelve 
ounces  [avoird.]  ;  Distilled  Water  o^eg'a/Zon  [Imperial  measure].  Dissolve  the 
Carbonate  of  Potash  in  the  Water ;  and,  having  heated  the  solution  to  the 
boiling  point,  in  a  clean  iron  vessel,  gradually  mix  with  it  the  Slaked  Lime;  and 
continue  the  ebullition  for  ten  minutes  with  constant  stirring.  Then  remove 
the  vessel  from  the  fire;  and,  when  by  the  subsidence  of  the  insoluble  matter 
the  supernatant  liquor  has  become  perfectly  clear,  transfer  it  by  means  of  a 
siphon  to  a  green-glass  bottle  furnished  with  an  air-tight  stopper,  and  add  dis- 
tilled water,  if  necessary,  to  make  it  correspond  with  the  tests  of  sp.  gr.  and 
neutralising  power.  The  sp.  gr.  is  r058."  Br. 

The  object  of  the  first  U.  S.  and  of  the  British  process  is  to  separate  carbonic 
acid  from  the  carbonate  or  bicarbonate  of  potassa,  so  as  to  obtain  the  alkali  in  a 
caustic  state.  This  separation  of  the  carbonic  acid  is  effected  by  hydrate  of  lime ; 
and  the  chemical  changes  which  take  place  are  most  intelligibly  explained  by 
supposing  the  occurrence  of  a  double  decomposition.  The  lime  of  the  hydrate 
of  lime,  by  its  superior  affinity,  combines  with  the  carbonic  acid,  and  precipitates 
as  carbonate  of  lime;  while  the  water  of  the  hydrate  of  lime  unites  with  the 
potassa  and  remains  in  solution  as  hydrate  of  potassa.  The  proportion  indicated 
by  theory  for  this  decompo-sition  would  be  69-2  of  the  dry  carbonate  to  28  of 
lime,  or  one  equivalent  of  each  ;  but  in  practice  it  is  found  necessary  to  u.se  an 
excess  of  lime.  The  bicarbonate  is  preferred  in  the  U.  S.  process,  as  affording 
a  purer  product,  being  itself  free  from  the  contaminations  usually  found  in  the 
carbonate;  and  the  application  of  heat  to  the  solution  of  the  bicarbonate  is  to 
drive  off  a  portion  of  the  carbonic  acid  and  thus  bring  the  salt  to  the  state  of 
a  carbonate.  The  proportion  of  water  employed  has  a  decided  influence  on  the 
result.  If  the  water  be  deficient  in  quantity,  the  decomposing  power  of  the  lime, 
on  account  of  its  sparing'  solubility,  will  be  lessened ;  and  more  of  it  will  be 
required  to  complete  the  decomposition  of  the  carbonate  than  if  the  solutions 
were  more  dilute.  Straining  must  not  be  used;  as  it  causes  a  prolonged  con- 
tact with  the  air,  and  risk  of  the  absorption  of  carbonic  acid,  and  is  apt,  more- 
over, to  introduce  organic  matter  from  the  strainer  into  the  solution.  The  di- 
rection to  keep  the  solution  in  green  glass  bottles  is  judicious  ;  as  white  flint 
glass  is  slightly  acted  on,  and  contaminates  the  solution  with  lead.* 

As  the  solution  of  potassa  is  made  by  the  manufacturing  chemist  in  con- 
siderable quantities,  the  following  details,  taken  from  Berzelius,  of  the  best 

*  For  remarks  by  Prof.  Kedwood,  of  London,  in  relation  to  the  preparation  of  this  So- 
lution, and  for  a  new  process  for  which  various  advantages  are  claimed,  the  reader  is 
referred  to  the  London  Pharmaceutical  Journal  for  March,  1861,  p.  450.  The  following 
are  the  outlines  of  the  process.  Into  a  stoppered  bottle  of  green  glass  is  introduced  a  mix- 
ture of  gviiss  of  slaked  lime  and  three  Imperial  pints  of  distilled  water  ;  and  to  this  mix- 
ture is  added,  in  small  quantities  at  a  time,  a  solution  of  .^viiss  of  carbonate  of  potassa 
in  one  Imperial  pint  of  distilled  water,  the  bottle  being  shaken  for  some  minutes  after 
each  addition.  After  the  last  addition,  continue  the  shaking  until  a  portion  of  the  fil- 
tered liquid  no  longer  gives  out  carbonic  acid,  upon  adding  an  excess  of  muriatic  acid 
through  calico.  {Note  to  the  twelfth  edition.) 
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roodo  of  conducting  the  process,  may  not  Ik?  without  their  use,  DisBolve  one  pnrt 
of  carbonate  of  potansa  in  from  seven  to  twelve  pj^rts  of  water  in  a  bright  iron 
vessel,  and  decant  the  solution  after  it  has  become  clear  by  standing.  Boil  the 
solution  in  an  iron  vessel,  and,  while  it  is  lioiling,  a<id  at  intervals  small  quanti- 
ties  of  slaked  lime,  reduced  to  a  thin  paste  with  water;  allowing  the  solution  to 
boil  a  few  nunutes  after  each  addition.  One  and  a  half  parts  of  pure  lime  will  be 
more  than  sufficient  to  decompose  one  part  of  the  carbonate.  When  about  half 
the  hydrate  of  lime  has  been  added,  take  out  about  a  teaspoonful  of  the  boiling 
solution,  and,  after  dilution  and  filtration  through  ))aper.  test  it  by  adding  it  to 
some  nitric  acid,  or  by  mixing  it  with  an  etpial  bulk  of  lime-water.  If  the  sola- 
tion  has  not  been  completely  freed  froni  carbonic  acid,  the  first  reagent  will  cause 
an  effervescence,  and  the  second  a  milky  appearance;  in  either  of  which  events 
the  addition  of  the  lime  must  be  continued  as  before,  until  the  above-mentioned 
tests  give  negative  indications.  In  conducting  the  process,  several  advantages 
are  gained  by  keeping  the  solution  constantly  boiling.  One  is  that  the  carbonate 
of  lime  formed  is  in  this  way  rendered  granular  and  heavy,  and  more  disposed 
to  subside ;  another,  that  it  prevents  the  precipitated  carbonate  from  coalescing 
into  a  mass  at  the  bottom  of  the  vessel,  an  occurrence  which  causes  the  ebul- 
lition, when  subsequently  renewed,  to  take  place  imperfectly  and  by  jerks  ;  and  a 
third,  that  any  silica  present  is  precipitated  in  combination  with  lime  and  po- 
tassa.  The  process  here  described  is  essentially  the  same  with  those  introduced 
into  the  last  editions  of  the  Edinburgh  and  Dublin  Pharmacopoeias, 

According  to  Prof  Wohler,  solution  of  pure  hydrate  of  potassa  for  analytic 
purposes  may  be  conveniently  obtained  by  exposing  for  half  an  hour  to  a  mode- 
rate red  heat,  in  a  copper  crucible,  one  part  of  pure  nitre,  and  two  or  three 
parts  of  copper  cut  into  small  pieces.  The  resulting  mass,  consisting  of  hydrate 
of  potassa  and  black  oxide  of  copper,  is  treated  with  water,  and  the  solution 
poured  into  a  narrow  cylindrical  vessel,  where  it  is  left  until  it  gets  perfectly 
clear  by  the  deposition  of  the  oxide  of  copper.  It  is  then  drawn  off,  and  kept  in 
well-stopped  bottles.  (Ghem.  Oaz.,  Nov,  15, 1853,  p.  429.)  Graf  and  Riegel 
assert  that  hydrate  of  potassa,  thus  obtained,  contains  nitrate  and  nitrite  of 
potassa;  but  Dr.  A. Geuther  found  it  perfectly  pure,  when  the  process  was 
properly  conducted.  (Chem.  Gaz.,  June  1,  1856.)  A  pure  hydrate  may  also 
l)e  obtained  by  the  process  of  Dr.  Mohr,  of  Coblentz,  which  consists  in  precipi- 
tating solution  of  sulphate  of  potassa  with  caustic  baryta,  obtained  from  the 
nitrate.  Thus  procured,  the  alkali  is  entirely  free  from  chlorine,  silica,  and 
sulphuric  acid.  (Pharm.  Journ.,  xvi.  310.) 

Properties,  &c.  Solution  of  potassa  is  a  limpid,  colourless  liquid,  without 
smell,  of  an  acrid  caustic  taste,  and  alkaline  reaction.  It  acts  rapidly  on  animal 
and  vegetable  substauces.and,  when  rubbed  between  the  fingers,produces  a  soapy 
feel,  in  consequence  of  a  partial  solution  of  the  cuticle.  It  dissolves  gum,  resins, 
and  extractive  matter,  and  forms  soap  with  oily  and  fatty  bodies.  The  Br.  solu- 
tion is  never  pure,  but  contains  either  undecomposed  carbonate,  or  free  lime, 
in  addition  to  minute  portions  of  sulphate  of  potassa,  chloride  of  potassium, 
silica,  and  alumina;  impurities  usually  present  in  the  carbonate  of  potassa  u.sed 
in  their  preparation.  The  U.  S.  solution,  being  obtained  from  the  bicarbo- 
nate of  potassa,  is  purer.  Undecomposed  carbonate  may  be  detected  in  the 
manner  explained  in  a  preceding  paragraph,  and  free  lime  by  the  production 
of  a  milky  appearance  on  the  addition  of  a  few  drops  of  carbonate  of  potassa, 
which  precipitates  the  lime  as  a  carbonate.  When  saturated  with  nitric  acid, 
the  solution  should  give  little  or  no  precipitate  with  carbonate  of  soda,  chloride 
of  barium,  or  nitrate  of  silver.  The  presence  of  lead  is  detected  by  a  black  pre- 
cipitate produced  by  hydrosulphuret  of  ammonia.  When  solution  of  potassa 
is  used  as  a  test  for  diabetic  urine,  it  should  be  free  from  lead,  the  presence  of 
which  renders  the  indications  of  the  test  ambiguous.  (See  Wood^s  Practice  of 
Med.,  4th  ed.,  ii.  586.)  With  bichloride  of  platinum  it  produces  a  yellow  pre- 
cipitate, showing  that  the  alkali  present  is  potassa.  It  is  incompatible  with 
acids,  acidulous  salts,  and  all  metallic  and  earthy  preparations  held  in  solution 
80 
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by  an  acid  ;  also  with  all  ammoniacal  salts,  and  with  calomel,  and  corrosive  sub- 
limate. The  two  officinal  solutions  of  potassa  vary  in  strength  ;  the  U.  S.  solu- 
tion having  the  sp.  gr.  1  065  and  the  Br.  1-058.  These  solutions  are  very  dilute ; 
that  of  the  U.  S.  Pharmacopoeia,  which  is  the  strongest,  containing  only  5  8  per 
cent,  of  hydrate  of  potassa.  There  must,  however,  be  some  mistake  either  in  the 
XT.  S.  or  British  statement;  for,  while  the  greater  sp.gr.  given  by  the  former 
indicates  greater  strength,  the  percentage  of  the  hydrate  of  potassa  as  stated  in 
the  Br.  Pharmacopoeia  is  5-84,  or  somewhat  greater  than  the  American.  One 
fluidounce  of  the  I3ritish  solution  (462-9  grains)  requires  for  neutralization  482 
grain-measures  of  the  volumetric  solution  of  oxalic  acid.  Br.  On  account  of  its 
strong  attraction  for  carbonic  acid,  solution  of  potassa  should  be  carefully  pre- 
served from  contact  with  the  air.  In  consideration  of  the  change  to  which  it 
is  liable  by  keeping,  it  may  sometimes  be  advantageously  prepared  extempo- 
raneously, according  to  the  second  U.  S.  process,  by  dissolving  the  hydrate  in 
water.  B. 

Medical  Properties  and  Uses.  Solution  of  potassa  is  antacid,  diuretic,  and 
antilithic.  It  has  been  much  employed  in  calculous  complaints,  under  the  im- 
pression that  it  has  the  property  of  dissolving  urinary  concretions  in  the  kidneys 
and  bladder  ;  but  experience  has  proved  that  the  stone  once  formed  cannot  be 
removed  by  remedies  internally  administered;  and  the  most  that  the  alkaline 
medicines  can  effect,  is  to  correct  that  disposition  to  the  superabundant  secretion 
of  uric  acid,  or  the  insoluble  urates,  upon  which  gravel  and  stone  often  depend. 
For  this  purpose,  however,  the  carbonated  alkalies  are  preferable  to  caustic  po- 
tassa, as  they  are  less  apt  to  irritate  the  stomach,  and  to  produce  injurious  effects 
when  long  continued.  It  has  been  proposed  to  dissolve  calculi  by  injecting  im- 
mediately into  the  bladder  the  solution  of  potassa  in  a  tepid  state,  and  so  much 
diluted  that  it  can  be  held  in  the  mouth  ;  but  this  mode  of  employing  it  has  not 
been  found  to  answer  in  practice.  This  solution  has  also  been  highly  recom- 
mended in  lepra,  psoriasis,  and  other  cutaneous  affections  ;  and  is  said  to  have 
proved  peculiarly  useful  in  scrofula;  but  in  all  these  cases  it  probably  acts  sim- 
ply by  its  antacid  property,  and  is  not  superior  to  the  carbonate  of  potassa  or 
of  soda.  Externally  it  has  been  used,  in  a  diluted  state,  as  a  stimulant  lotion  in 
rachitis  and  arthritic  swellings,  and,  concentrated,  as  an  escharotic  in  the  bite  of 
rabid  or  venomous  animals.  The  dose  is  from  ten  to  thirty  minims,  repeated  two 
or  three  times  a  day,  and  gradually  increased  in  cutaneous  affections  to  one  or 
two  fluidrachms ;  but  the  remedy  should  not  be  too  long  continued,  as  it  is  apt 
to  debilitate  the  stomach.  It  maybe  given  in  sweetened  water  or  some  mucila- 
ginous fluid.  Veal  broth  and  table  beer  have  been  recommended  as  vehicles ; 
but  the  fat  usually  present  in  the  former  would  be  apt  to  convert  the  alkali 
into  soap,  and  the  acid  in  the  latter  Avould  neutralize  it.  In  dyspeptic  cases  it 
may  be  associated  with  the  simple  bitters.  In  excessive  doses  it  irritates,  in- 
flames, or  corrodes  the  stomach.  The  antidotes  are  oils  and  milder  acids,  such 
as  vinegar  and  lemon-juice,  which  operate  by  neutralizing  the  alkali. 

Pharm.  Uses.  In  preparing  Atropia,  U.  S.;  Sulphurated  Antimony,  U.  S.; 
and  Oxide  of  Silver,  U.  S. 

Of.  Prep.  Potassa,  U.S.;  Potassa  Caustica,  Br.;  Potassii  Bromidum,  Br.; 
Potassii  lodidum,  Br.  W. 

LIQUOR  POTASS^  ARSENITIS.  U.S.  Liquor  Arsenicalis. 
Br.  Solution  of  Arsenite  of  Potassa.  Arsenical  Solution.  Fowler's  Solution. 

"Take  of  Arsenious  Acid,  in  small  pieces,  Bicarbonate  of  Potassa,  each, 
sixty  four  grains  ;  Compound  Spirit  of  Lavender /laZy  a  fluidounce;  Dis- 
tilled Water  a  sufficient  quantity.  Boil  the  Arsenious  Acid  and  Bicarbonate  of 
Potassa,  in  a  glass  vessel,  with  twelve  fluidounces  of  Distilled  Water,  until  the 
Acid  is  entirely  dissolved.  To  the  solution,  when  cold,  add  the  Compound  Spirit 
of  Lavender,  and  afterwards  sufficient  Distilled  Water  to  make  it  measure  a 
pint."  U.  S. 

"  Take  of  Arsenious  Acid,  in  powder,  Carbonate  of  Potash,  of  each,  eighty 
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grainn ;  Coiupouiul  Tinctureof Lnvonderyiff^j/iWrar'/* mn [Imperial  measure] ; 
l)islilU(l  Water  a  au^ficit'nfy.  I'luce  the  Arseniuus  Acid  and  Carbonate  o( 
I'othsli  in  a  Ihiwk  with  ten  [lluidjounces  of  the  Water,  and  apply  heat  until  a 
clear  solution  la  obtained.  Allow  thiH  to  cool.  Then  add  the  Compound  Tincture 
of  Lavender,  and  a3  much  Distilled  Water  uh  will  make  the  bulk  one  pint  [Imp. 
moaa.]."  JJr.  The  sp.  gr.  of  this  solution  is  1  001). 

This  preparation  originated  with  the  late  Dr.  Fowler,  of  Stafford,  England, 
and  was  intended  as  a  substitute  for  the  celebrated  remedy  known  under  the 
name  of  "  the  laifteiess  ague  drop."  It  is  an  arsenite  of  potassa  dissolved  in 
water,  and  is  formed  by  the  combination  of  the  arsenious  acid  with  the  potassaof 
the  bicarbonate  or  carbonate,  the  carbonic  acid  being  evolved.  In  the  present 
U.S.  process,  the  Ijicorbonate  has  been  substituted  for  the  carbonate,  because 
more  readily  obtained  pure.  Itseq.  corresponds  so  nearly  with  that  of  arsenious 
aci<l  that,  practically,  the  equal  quantities  directed  will  serve  the  purposes  of 
the  formula.  According  to  M.  11.  Buignet,  ebullition  disengages  the  carljonic 
acid  slowly  ;  so  that,  after  four  hours'  boiling,  the  solution  still  retains  about 
one-sixth  of  this  acid.  (Journ.  de  Fharm.,  Dec.  1856,  p.  440.)  The  name  by 
which  the  prejjaration  is  designated  in  the  U.  S.  Pharmacopoeia  is  the  mostcor- 
rect^  It  has,  however,  Ijeen  denied  that  the  carbonate  of  potassa  is  decomposed 
by  the  arsenious  acid,  which  is  supposed  to  be  merely  held  by  it  in  solution  ; 
and,  in  this  view  of  the  nature  of  the  preparation,  the  British  name  of  Arsenical 
Solution  would  be  appropriate.  The  spirit  of  lavender  is  added  to  give  it  taste, 
and  prevent  its  being  mistaken  for  water.  The  U.  S.  preparation  is  of  about 
the  same  strength  as  the  British  ;  for,  although  one-fourth  more  acid  and  alkali 
is  taken  in  the  latter  formula,  yet  the  Imperial  pint  is  nearly  one-fourth  larger 
than  the  wine  pint. 

In  making  this  preparation,  care  should  be  taken  that  the  arsenious  acid  is 
pure.  This  object  is  best  secured  by  using  the  acid  in  small  pieces  instead  of  in 
powder.  Sulphate  of  lime  is  a  common  impurity  in  the  powdered  acid,  and  if 
present  will  remain  undissolved,  and  cause  the  solution  to  be  weaker  than  it 
should  be.  Another  insoluble  impurity  in  the  powdered  acid  is  arsenite  of  lime, 
which  is  sometimes  present  to  the  amount  of  25  per  cent.  {Buignet.)  Hence, 
if  the  arsenious  acid  does  not  entirely  dissolve,  the  solution  must  be  rejected. 

Properties.  Solution  of  arsenite  of  potassa  is  a  transparent  liquid,  having  the 
colour,  taste,  and  smell  of  the  spirit  of  lavender.  It  has  a  strong  alkaline  reac- 
tion. It  is  decomposed  by  the  usual  reagents  for  arsenic,  such  as  nitrate  of  sil- 
ver, the  salts  of  copper,  lime-water,  and  sulphuretted  hydrogen  ;  and  is  incom- 
patible with  infusions  and  decoctions  of  cinchona.  Before  sulphuretted  hydrogen 
will  act,  the  solution  must  be  acidulated  with  some  acid,  as  the  muriatic  or  acetic. 
If  very  long  kept  in  flint  glass,  it  is  apt  to  suffer  partial  decomposition,  exhal- 
ing a  garlicky  odour,  and  giving  the  inner  surface  of  the  bottle  a  metallic  lustre, 
owing  to  the  lead  of  the  glass  being  revived.  (Canavan,  N.  Y.  Journ.  of  Pharm., 
i.  131.)  According  to  Dr.  R.  Fresenius,  solutions  of  alkaline  arsenites,  by  keei)- 
ing,  absorb  oxygen  from  the  air,  and  are  in  part  converted  into  arseniates. 
Hence  the  propriety  of  keeping  this  solution  in  small  bottles  quite  filled.  Mohr 
states  that  the  alkaline  reaction  of  the  officinal  solution  delays  the  change. 

Medical  Properties  and  Uses.  This  solution  has  the  general  action  of  the 
arsenical  preparations  on  the  animal  economy,  already  described  under  the  head 
of  Arsenious  Acid.  Its  liquid  form  makes  it  convenient  for  exhibition  and 
gradual  increa.se  ;  and  it  is  the  preparation  generally  resorted  to  when  arsenic 
is  given  internally.  It  hasl)een  much  employed  in  intermittent  fever.  The  late 
Prof.  Thomas  D.  Mitchell,  of  Jefferson  Medical  College,  gave  the  result  of  his 
experience,  as  to  its  efficacy  and  safety  in  this  disease,  when  exhibited  in  the  large 
dose  of  fifteen  or  twenty  drops  three  times  a  day.  It  is  a  valuable  resource  in 
the  intermittents  of  children,  who  are  with  difficulty  induced  to  swallow  bark  or 
even  sulphate  of  quinia.  The  late  Dr.  Dewees  related  the  case  of  a  child  only 
six  weeks  old,  affected  with  a  severe  tertian,  in  which  this  solution  was  given 
with  success.  A  fluidrachm  was  diluted  with  twelve  fluidrachms  of  water  j 
and  of  this  six  drops  were  given  every  four  hours. 
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Fowler's  solution  is  useful  in  many  diseases.  It  has  been  employed  with  great 
success  in  lepra  and  other  inveterate  cutaneous  affections.  The  late  Dr.  S.  Cal- 
houn published  an  account  of  five  cases  of  nodes  successfully  treated  by  it ;  and 
Dr.  Baer,  of  Baltimore,  and  the  late  Dr.  Eberle  afterwards  gave  it  a  trial  in  this 
affection,  and  obtained  satisfactory  results.  Several  cases  of  chorea,  cured  by  it, 
are  reported  by  Mr.  Martin,  Mr.  Slater,  and  Dr.  Gregory,  in  the  Medico-chi- 
rurgical  Transactions  of  London.  Two  interesting  cures  of  periodical  head- 
ache, performed  by  the  solution,  were  related  by  the  late  Dr.  Otto,  of  Philadel- 
phia, in  the  North  American  Med.  and  Surg.  Jout'nal  (vols.  iv.  and  v.).  Mr.  H. 
Hunt  found  it  useful  in  menorrhagia,  but  prefers  arsenious  acid,  as  less  apt  to 
produce  unpleasant  effects.  Dr.  Fuller,  of  London,  praises  its  effects  in  rheuma- 
tic gout,  attended  with  turbid  urine,  in  the  dose  of  from  eight  to  fifteen  minims, 
conjoined  with  solution  of  potassa,  or  acetate  of  potassa.  For  an  account  of  the 
successful  use  of  Fowler's  solution  in  five  cases  of  snake-bite,  see  jyage  26.  A 
diluted  solution,  in  the  proportion  of  a  fluidrachm  to  the  fluidounce  of  water, 
has  been  used  with  advantage  as  a  topical  application  to  foul  ulcers. 

Each  fluidrachm  of  the  solution  contains  half  a  grain  of  arsenious  acid.  The 
average  dose  for  an  adult  is  ten  drops  two  or  three  times  a  day.  For  the  pecu- 
liar effects  which  it  produces  in  common  with  the  other  arsenical  preparations, 
the  reader  is  referred  to  the  article  Arsenious  Acid. 

Duflos's  antidote  to  the  poisonous  effects  of  Fowler's  solution,  and  of  the  salts 
of  the  acids  of  arsenic  generally,  is  the  acetate  of  the  sesquioxide  of  iron  with 
excess  of  base,  made  by  dissolving  freshly  precipitated  sesquioxide  in  acetic 
acid  to  saturation,  adding  an  equal  quantity  of  the  oxide  to  the  solution,  and 
diluting  the  whole  with  water  to  the  consistence  of  cream,  B. 

LIQUOR  POTASS^E  CITRATIS.  U.S.  Solution  of  Citrate  of  Po- 
tassa. 

"  Take  of  Citric  Acid  half  a  troyounce  ;  Bicarbonate  of  Potassa  three  hun- 
dred and  thirty  grains  ;  Water  half  a  pint.  Dissolve  the  Acid  and  Bicarbon- 
ate in  the  Water,  and  strain  the  solution  through  muslin."  U.  S. 

MISTURA  POTASS^  CITRATIS.  U.S.  Liquor  Potass^  Ci- 
TRATis.  U.  S.  1850.  Mixture  of  Citrate  of  Potassa.  Solution  of  Citrate  of 
Potassa.  Neutral  Mixture. 

"Take  of  Lemon-juice,  fresh,  half  a  pint ;  Bicarbonate  of  Potassa  a  syffi- 
cient  quantity.  Add  the  Bicarbonate  gradually  to  the  Lemon-juice  until  the 
acid  is  completely  saturated;  then  strain  through  muslin."  U.  S. 

We  regret  that  two  preparations  so  nearly  identical  in  character,  and  asso- 
ciated in  the  Pharmacopoeia  of  1850,  should  have  been  separated  in  the  present 
edition.  We  consider  them  here  together,  because  essentially  connected  in  prac- 
tice ;  one  being  substituted  for  the  other  according  to  circumstances  unconnected 
with  their  real  remedial  effects,  as  the  presence  or  absence  of  fresh  lemons  or 
limes  in  the  market,  the  taste  of  the  patient,  &c.  In  the  present  formula  for  solu- 
tion of  citrate  of  potassa  the  volatile  oil  of  lemons  has  been  omitted  ;  which  we 
should  also  regret,  were  it  not  easy  to  supply  the  omission  extemporaneously 
if  required.  Two  minims  of  the  oil,  rubbed  up  with  the  citric  acid  before  it  is 
dissolved,  will  material!}^  improve  the  flavour,  and  give  the  preparation  a  closer 
resemblance  to  the  original  neutral  mixture  made  from  lemon-juice,  from  which  it 
was  copied.  In  both  the  above  preparations,  the  potassa  of  the  bicarbonate  unites 
with  the  citric  acid,  and  the  carbonic  acid  is  liberated.  A  portion  of  the  latter  re- 
mains in  the  solution, and  a  portion  escapes  with  effervescence.  The  result, there- 
fore, is  a  solution  of  citrate  of  potassa  in  water  impregnated  with  carbonic  acid. 
When  lemon-juice  is  employed,  the  solution  has  a  greenisii-yellow  colour  ;  but 
prepared  with  the  pure  acid  it  is  colourless.  In  the  U.  S.  Pharmacopoeia  of  1850, 
bicarbonate  of  potassa  was  substituted  for  the  carbonate  before  used.  As  the 
preparation  was  formerly  made,  a  flocculent  precipitate  was  apt  to  exhibit  itself  in 
small  quantity,  owing  to  the  silicate  of  potassa  generally  present  as  an  impurity 
in  the  carbonate.  This  gave  up  its  base  to  the  citric  acid,  and  the  silica  was  de- 
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posited  in  the  state  of  a  hydrate.  The  bicarbonate  is  free  from  this  impurity,  and 
coii.so(|Uc*:illy  hydrutud  silica  is  not  thruwn  down  ;  nevertheless,  the  solution  is 
still  directed  to  be  (iltered  ;  a  direction  which  nmy  be  useful,  when  frenh  lemon- 
juice  is  used,  by  sepurating  the  undissolved  nuitters  of  the  juice,  and  in  other  In- 
stances is  only  surplusage.  About  48  grains  of  the  crystals  of  ihe  bicarbonate,  3;) 
grains  of  the  pure  and  perfectly  dry  carbonate,  or  45  grains  of  the  hydrated  car- 
bonate found  in  the  shops,  are  sulhcient  to  saturate  a  fluidounce  of  good  leinon- 
juice;  but  the  strength  of  the  juice  is  variable,  and  the  carbonate  is  apt  to  ab- 
sorb moisture  from  the  air,  so  that  precision  as  to  quantities  cannot  be  readily 
attained.  Hence  the  propriety  of  the  direction  in  the  process  for  the  neutral 
mixture,  to  add  the  alkaline  carbonate  to  saturation.  The  point  of  saturation 
may  be  determined  by  the  cessation  of  effervescence,  the  absence  of  either  an  acid 
or  alkaline  taste,  and  still  more  accurately  by  litmus  paper,  which  should  not  be 
rendered  bright-red  by  the  solution,  nor  blue  if  previously  reddened  by  an  acid. 

The  inequality  of  strength  in  the  lemon-juice  renders  the  neutral  mi.vture  pre- 
pared with  it  more  or  less  uncertain  ;  though,  if  the  apothecary  select  ripe  and 
sound  fruit,  and  express  the  juice  himself,  the  preparation  will  be  found  to  ap- 
proach sufficiently  near  a  uniform  standard  for  all  practical  purposes.  Never- 
theless, if  the  physician  wish  absolute  precision,  he  may  order  the  neutral  mixture 
to  be  made  with  crystallized  citric  acid,  as  directed  in  the  first  officinal  formula  ; 
or  he  may  pursue  the  following  plan,  suggested  in  former  editions  of  this  work. 
Dissolve  two  drachms  of  bicarbonate  of  potassa  in  two  fluidounces  of  water; 
saturate  the  solution  with  good  fresh  lemon-juice,  and  strain ;  and,  lastly,  add 
enough  water  to  make  the  mixture  measure  six  fluidounces.  A  fluidounce  of 
this  solution  may  be  given  for  a  dose. 

Another  mode  of  preparing  the  neutral  mixture,  officinal  in  1850,  but  omitted 
in  the  present  edition  of  the  Pharmacopoeia,  is  simply  to  dissolve  citrate  of  po- 
tassa in  water,  in  the  proportion  of  six  drachms  to  half  a  pint.  The  preparation 
may  be  improved  in  flavour,  and  rendered  more  agreeable  to  the  stomach,  by 
rubbing  a  drop  or  two  of  oil  of  lemon  with  the  six  drachms  of  citrate  before  dis- 
solving it,  and  substituting  carbonic  acid  water  for  water  as  the  menstruum. 

Effervescing  Draught.  Under  this  name,  the  citrate  of  potassa  is  often  pre- 
pared e.xtemporaneously,  and  given  in  the  state  of  effervescence.  The  most 
convenient  mode  of  exhibition  is  to  add  to  a  fluidounce  of  a  mixture  consisting 
of  equal  parts  of  lemon-juice  and  water,  half  a  fluidounce  of  a  solution  contain- 
ing flfteeu  grains  of  carbonate  of  potassa,  or  twenty  grains  of  the  bicarbonate. 
Should  effervescence  not  occur,  as  sometimes  happens,  when  the  carbonate  is 
used,  in  consequence  of  the  weakness  of  the  lemon-juice,  more  of  the  juice  should 
be  added;  as,  unless  sufficient  acid  is  present  to  neutralize  the  potassa,  part  of 
the  carbonate  passes  into  the  state  of  bicarbonate,  and  the  gas  is  thus  prevented 
from  escaping.  A  solution  of  citric  acid  of  the  strength  of  that  directed  in  the 
officinal  formula  may  be  substituted  for  lemon-juice,  if  this  is  not  to  be  had.  The 
fifteen  grains  of  carbonate  of  potassa  above  mentioned  are  scarcely  sufficient  to 
saturate  the  lemon-juice,  if  of  ordinary  strength  ;  but  a  little  excess  of  the  acid 
renders  the  preparation  more  agreeable  to  the  taste.  Some  prefer  the  bicar- 
bonate in  the  preparation  of  the  effervescing  draught,  because  it  will  always 
effervesce  with  lemon-juice,  no  matter  what  may  be  the  strength  of  the  latter. 
But  this  is  an  objection.  The  carbonate  serves,  by  the  absence  of  effervescence, 
to  indicate  when  the  lemon-juice  is  very  weak  in  acid ;  and  the  defect  may 
then  be  easily  remedied  by  the  addition  of  more  juice.  When  the  bicarbonate 
is  used,  if  there  should  be  a  deficiency  of  acid,  it  is  not  discovered  ;  and  the 
patient  takes  a  considerable  portion  of  undecomposed  brearbonate,  instead  of 
the  full  quantity  of  citrate  intended. 

Medical  Properties  and  lines.  The  solution  of  citrate  of  potassa  has  long 
been  used  under  the  name  of  neutral  mixture,  saline  mixture,  or  effervescing 
draught.  It  is  an  excellent  refrigerant  diaphoretic,  adapted  to  almost  all  cases 
of  fever  with  a  hot  dry  skin,  and  especially  to  the  paroxysms  of  our  remittent 
and  intermittent  fevers.    Tlie  effervescing  draught  is  peculiarly  useful.    The 
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carbonic  acid  serves  to  cover  the  taste  of  the  citrate  of  potassa,  and  adds  to  the 
diaphoretic  powers  of  the  salt  its  own  cordial  influence  upon  the  stomach.  No 
preparation  with  which  we  are  acquainted  is  equally  efficacious  in  allaying  irri- 
tability of  stomach  and  producing  diaphoresis  in  our  remittent  fevers.  It  is 
usually  also  very  grateful  to  the  patient.  In  order  to  increase  the  sedative  and 
diaphoretic  properties  of  the  neutral  mixture,  it  is  customary  to  add  to  it  a 
portion  of  tartar  emetic;  and  a  little  sweet  spirit  of  nitre  will  be  found  an  ex- 
cellent adjuvant  in  fevers  with  nervous  disturbance.  Should  the  solution  irri- 
tate the  bowels,  as  occasionally  happens,  it  may  be  combined  with  a  little  lauda- 
num or  solution  of  sulphate  of  morphia.    Sugar  may  be  added  if  desired. 

The  dose  of  the  officinal  solution  is  a  tablespoonful,  or  half  a  fluidounce,  which 
should  be  somewhatdiluted  when  taken.  The  whole  of  each  efifervescingdraught, 
prepared  as  above  stated,  is  to  be  taken  at  once.  Each  dose  should  be  repeated 
every  hour,  two,  or  three  hours,  according  to  the  urgency  of  the  symptoms.   W. 

LIQUOR  POTASS.^  EFFERVESCENS.  Br.  Effervescing  Solu- 
tion of  Potash. 

"  Take  of  Bicarbonate  of  Potash  thirty  grains  ;  Water  one  pint  [Imperial 
measure].  Dissolve  the  Bicarbonate  of  Potash  in  the  Water  and  filter  the  so- 
lution ;  then  pass  into  it  as  much  pure  washed  carbonic  acid  gas,  obtained 
by  the  action  of  sulphuric  acid  on  chalk,  as  can  be  introduced  with  a  pressure 
ol"  seven  atmospheres.  Keep  the  solution  in  bottles  securely  closed,  to  prevent 
the  escape  of  the  compressed  gas."  Br. 

This  is  one  of  the  preparations  of  the  old  Colleges,  which,  discarded  by  the 
framers  of  the  first  British  Pharmacopoeia,  has  been  admitted  into  the  present 
edition  of  that  work.  It  is  nothing  more  than  a  solution  of  bicarbonate  of  potassa 
i  n  carbonic  acid  water ;  and,  in  the  pharmacy  of  this  country,  is  more  conveniently 
prepared  for  extemporaneous  use  by  introducing  a  solution  of  the  bicarbonate,  of 
a  given  strength,  or  even  the  salt  itself,  into  a  strong  green-glass  bottle,  and  fill- 
ing the  bottle  with  carbonic  acid  water  at  the  fountain.  The  proportion  of  the  salt 
is  far  too  small  to  the  water  for  medical  use.  Little  efl'ect  can  be  expected  from 
bicarbonate  of  potassa  as  an  antacid  or  antilithic,  or  even  with  a  view  to  the 
alkalizing  of  the  blood,  in  a  dose  less  than  thirty  grains  twice  or  thrice  daily; 
and  20  fluidounces  of  liquid  is  much  too  large  to  be  taken  at  once,  or  even  in 
two  doses.  We  have  generally  prescribed  a  solution  containing  a  drachm  of 
the  bicarbonate  in  eight  or  ten  fluidounces  of  carbonic  acid  water,  to  be  given 
in  two  doses,  with  generally  a  little  ginger  syrup  to  improve  the  flavour.  The 
advantages  of  carbonic  acid  as  a  vehicle  are  that  it  renders  the  medicine  less 
disagreeable  to  the  taste  and  more  acceptable  to  the  stomach,  while  by  its 
stimulant  impression  it  obviates  the  debility  of  the  digestive  organs  often  con- 
sequent on  the  use  of  alkaline  medicines.  W. 

LIQUOR  POTASS^  PERMANGANATIS.  Br.  Solution  of  Per- 
manganate of  Potash. 

"  Take  of  Permanganate  of  Potash  eighty  grains ;  Distilled  Water  one  pint 
[Imperial  measure].    Dissolve."  Br. 

This  is  a  simple  solution  of  permanganate  of  potassa,  in  the  proportion,  as 
nearly  as  may  be,  of  one  part  by  weight  to  110  parts  of  water  ;  and  is  intended 
to  be  of  standard  strength.  Though  the  quantities  are  augmented  twenty -fold 
beyond  those  of  the  original  Pharmacopoeia,  the  proportion  of  the  ingredients 
is  the  same.  But,  while  for  some  purposes  it  is  too  strong,  for  others  it  is  too 
feeble  ;  and  we  prefer  M.  Reveil's  normal  solution  of  10  parts  to  90,  so  that 
the  solution  shall  contain  10  per  cent,  of  the  salt,  which  may  be  used  of  its  full 
strength  when  required,  or  diluted  more  or  less  according  to  circumstances. 
For  details  on  this  point  the  reader  is  referred  to  the  article  on  permanganate 
of  potassa  {page  tH).  The  British  solution  is  used  as  a  gargle  in  fetid  affec- 
tions of  the  throat,  and  for  washing  the  hands  after  dissections,  in  the  propor- 
tion of  one  part  to  forty  of  water.  W. 
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LIQUOR  SOD^.  U.S.,  Br.    Solution  of  Soda. 

"  Take  of  Carbonate  of  Soda  twenty-six  troyounces ;  Lime  eight  troyounce$ i 
DiatilhMl  Water  a  sujficient  quaiUity.  Dinsolvo  the  Carbonate  in  three  pints 
and  a  lialf  of  Distilled  Water,  and  lieat  the  solution  to  the  boiling  point.  Mix 
the  Linio  with  three  pints  of  Distilled  Water,  and,  having  heated  the  mixture 
to  the  boiling  point,  add  it  to  the  solution  of  the  Carbonate,  and  boil  for  ten 
niinut«'s.  Tlien  tran.sfer  the  whole  to  a  muslin  strainer,  and,  when  the  liquid 
portion  has  passed,  add  sufficient  Distilled  Water,  through  the  strainer,  to  make 
the  strained  liquid  measure  six  pints.  Lastly,  keep  the  liquid  in  well-stopped 
bottles  of  green  glass.  Solution  of  Soda  has  the  sp.  gr.  1071,  and  contains  5'7 
per  cent,  of  hydrate  of  soda."  U.  S. 

The  British  Pharmacopoeia  takes  of  Carbonate  of  Soda  twenty-eight  ouncen 
[avoirdupois]  ;  Slaked  Lime  twelve  ounces  [avoird  ]  ;  Distilled  Water  one  gal- 
lon [Imperial  measure],  and  prepares  the  Solution  in  the  manner  directed  for 
Liquor  Potas.sas.  The  sp.  gr.  of  the  British  solution  is  1047;  and  the  propor- 
tion of  hydrated  soda  contained  in  it  is  4  1. 

Solution  of  soda  is  prepared  in  the  same  way  as  solution  of  potassa.  By  a 
double  decomposition  between  carbonate  of  soda  and  hydrate  of  lime,  there  are 
formed  hydrate  of  soda  in  solution,  and  carbonate  of  lime  which  precipitates.  In 
both  the  processes  an  excess  of  lime  is  used,  which  is  necessary  to  ensure  a  full 
decomposition  of  the  carbonate.  One  fiuidounce  of  the  British  solution  (458 
grains)  requires  for  neutralization  470  grain-measures  of  the  volumetric  solu- 
tion of  oxalic  acid,  and  contains  188  grains  of  the  hydrated  alkali.  Br, 

Properties,  &c.  Solution  of  soda,  sometimes  called  solution  of  caustic  soda, 
is  a  colourless  liquid,  having  a  caustic  taste  and  alkaline  reaction.  Its  proper- 
ties and  tests  are  the  same  as  those  of  solution  of  potassa,  with  the  exception 
that  no  precipitate  is  produced  by  bichloride  of  platinum  or  tartaric  acid.  The 
alkali  dissolved  must  be  viewed  as  hydrate  of  soda  (NaO,HO),  consisting  of 
one  eq.  of  soda  SIS,  and  one  of  water  9  =  403. 

Fharm.  Uses.  In  preparing  Antimonium  Sulphuratum,i?r.;  Cinchonise  Sul- 
phas, U.  S.;  Ferri  Oxidum  Magneticum,  jSr.;  Ferri  Peroxidum  Humidum,  Br.; 
Quiniae  Sulphas,  Br. 

Off.  Prep.  Soda  Caustica,  Br.;  Sodae  Valerianas.  B. 

LIQUOR  SODJE  ARSENIATIS.  ^r.    SoluiionofArseniateofSoda. 

"  Take  of  Arseniate  of  Soda  (rendered  anhydrous  by  a  heat  not  exceeding 
300°)  four  grains;  Distilled  Water  one  fiuidounce.    Dissolve."  Br. 

This  is  simply  an  officinal  form  for  the  administration  of  arseniate  of  soda. 
(See  Sodse  Arsenias.)  The  salt  is  directed  to  be  dried,  in  order,  we  presume, 
that  the  solution  may  be  of  a  uniform  strength ;  as,  from  the  mode  in  which  the 
arseniate  of  soda  is  ordered  to  be  prepared,  it  is  scarcely  possible  that  it  should 
always  contain  precisely  the  same  quantity  of  water  of  crystallization.  It  is  im- 
portant in  drying  it  to  limit  the  heat  to  300°,  lest  a  portion  of  the  arsenic  should 
be  volatilized.  The  commencing  dose  is  from  three  to  five  minims  or  drops,  to 
be  very  cautiously  increased  if  necessary.  Its  arsenical  strength  is  about  the 
same  as  that  of  the  British  solution  of  arsenite  of  potassa.  W. 

LIQUOR  SOD^  CHLORINATE.  U.S.  Liquor  SoDiECuLORAT^E. 
Br.  Solution  of  Chlorinated  Soda.  Solution  of  Chloride  of  Soda.  Labar- 
raque's  Disinfecting  Liquid. 

"Take  of  Chlorinated  Lime  twelve  troyounces ;  Carbonate  of  Soda  twenty- 
four  troyounces  ;  Water  twelve  pints.  Dissolve  the  Carbonate  of  Soda  in  three 
pints  of  the  Water,  with  the  aid  of  heat.  Triturate  the  Chlorinated  Lime,  a  little 
at  a  time,  with  small  portions  of  the  Water,  graduall}-  added,  until  a  smooth, 
uniform  mixture  is  obtained.  Mix  this  intimately  with  the  remainder  of  the 
Water,  and  set  the  mixture  aside  for  twenty-four  hours.  Then  decant  the  clear 
liquid,  and,  having  transferred  the  residue  to  a  muslin  strainer,  allow  it  to  drain 
until  sufficient  liquid  has  passed  to  make,  with  the  decanted  liquid,  eight  pints. 
Mix  the  liquid  thoroughly  with  the  Solution  of  Carbonate  of  Soda,  transfer  the 
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mixture  to  a  muslin  strainer,  and  allow  it  to  drain,  adding  water,  if  necessary, 
towards  the  close,  until  eleven  pints  and  a  half  of  liquid  have  passed.  Lastly, 
keep  the  liquid  in  well-stopped  bottles,  protected  from  the  light."  U.  S.  The 
sp.  gr.  of  this  solution  is  1  045. 

"Take  of  Carbonate  of  Soda  twelve  ounces  [avoirdupois]  ;  Black  Oxide  of 
'Manganese  four  ounces  [avoird.]  ;  HydrocUoric  Acid  fifteen  fiuidounces  [Im- 
perial measure];  Distilled  Water  two  pints  [Imp.  meas.].  Dissolve  the  Car- 
bonate of  Soda  in  thirty-six  [fluid]ounces  of  the  Distilled  Water  and  put  the 
solution  into  a  glass  vessel.  Mix  the  Oxide  of  Manganese  and  Hydrochloric 
Acid  in  a  glass  flask  with  a  bent  tube,  attached,  by  means  of  a  cork,  to  its 
mouth,  apply  a  gentle  heat,  and  with  a  suitable  arrangement  of  apparatus  cause 
the  gas  which  is  evolved  to  pass  first  through  a  wash-bottle  containing  four 
[fluid]ounces  of  Water,  and  then  into  the  solution  of  carbonate  of  soda,  regu- 
lating the  heat  so  that  the  gas  shall  be  slowly  but  constantly  introduced. 
When  the  disengagement  of  chlorine  has  ceased,  transfer  the  solution  in  which 
it  has  been  absorbed  to  a  stoppered  bottle,  and  keep  it  in  a  cool  and  dark  place." 
Br.  The  sp.  gr.  of  this  solution  is  ri03. 

This  solution  was  first  brought  into  notice  as  a  disinfecting  agent  by  Labar- 
raque,  an  apothecary  of  Paris.  It  was  afterwards  found  to  possess  valuable  the- 
rapeutic properties.  The  U.  S.  process  is  that  of  Payen,  adopted  in  the  French 
Codex  of  1837.  It  consists  in  decomposing  a  solution  of  carbonate  of  soda  by 
one  of  chlorinated  lime.  Carbonate  of  lime  is  precipitated  and  the  chlorinated 
soda  remains  in  solution.  The  proportion  employed  gives  an  excess  of  carbonate 
of  soda,  the  presence  of  which  renders  the  solution  more  permanent.  The  British 
process  is  that  of  Labarraque.  All  the  chlorine  generated  from  the  prescribed 
quantity  of  materials  for  forming  that  gas,  is  passed  into  the  solution  of  carbon- 
ate of  soda  ;  and,  when  the  chlorine  is  limited  to  this  quantity,  no  carbonic  acid 
is  disengaged.  The  chlorine  is  first  passed  through  water  to  free  it  from  muriatic 
acid,  which,  if  suffered  to  come  over,  would  convert  the  alkali  into  common  salt. 

The  bicarbonate  of  soda  is  recommended  instead  of  the  carbonate,  on  account 
of  the  state  of  crystalline  powder  in  which  the  carbonate  of  lime  is  precipitated, 
rendering  its  separation  from  the  supernatant  solution  very  easy,  while  the 
precipitate  produced  by  the  carbonate  of  soda  is  a  kind  of  magma  from  which  the 
liquor  is  not  readily  decanted.  It  is  stated  also  that  a  little  excess  of  the  bicar- 
bonate is  useful  in  various  ways.  (Ann.de  Tlierap.,  A.D.  1866,  p.  107.) 

Properties.  The  U.  S.  solution  is  transparent,  of  a  greenish-yellow  colour, 
a  faint  smell  of  chlorine,  a  sharp  saline  taste,  and  an  alkaline  reaction.  With 
lime-water  it  yields  a  precipitate  of  carbonate  of  lime,  known  to  be  a  carbonate 
by  its  dissolving  with  effervescence  in  an  acid.  This  precipitate  is  caused  by 
the  excess  of  carbonate  of  soda.  Owing  to  the  presence  of  loosely  combined 
chlorine,  it  rapidly  destroys  the  colour  of  sulphate  of  indigo.  It  produces  a 
copious,  light-brown  precipitate  with  the  sulphate  of  iron.  The  British  solution 
is  a  colourless  alkaline  liquid,  of  an  astringent  taste,  and  a  feeble  smell  of  chlo- 
rine. With  muriatic  acid  it  effervesces,  and  evolves  chlorine  and  carbonic  acid, 
and  forms  a  solution  which  is  not  precipitated  by  bichloride  of  platinum,  thus 
showing  the  absence  of  potassa.  It  is  not  precipitated  by  oxalate  of  ammonia, 
showing  that  it  contains  no  lime.  "  Seventy  grains  added  to  a  solution  of  20 
grains  of  iodide  of  potassium  in  four  fluidounces  of  water,  and  acidulated  with 
two  fluidrachms  of  hydrochloric  acid,  require  for  the  discharge  of  the  brown 
colour  which  the  mixture  assumes,  500  grain-measures  of  the  volumetric  solution 
of  hyposulphite  of  soda."  (Br.)  This  test  is  intended  to  determine  the  chlorine 
strength  of  the  solution.  The  hydrochloric  acid  liberates  the  chlorine,  which 
then  separates  from  the  iodide  of  potassium  an  equivalent  quantity  of  iodine, 
by  which  the  solution  is  rendered  brown  ;  and,  the  iodine  being  converted  into 
hydriodic  acid  by  the  hyposulphite  of  soda,  the  solution  again  becomes  colour- 
less. The  quantity  of  the  solution  of  the  latter  salt  required  to  bleach  the  liquid 
measures  the  proportion  of  iodine,  and  this  that  of  the  chlorine  which  separates 
it.    The  colour  of  turmeric  is  first  rendered  brown,  and  afterwards  destroyed. 
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When  it  is  boiled,  chloriae  is  uot/9[iven  off,  nor  is  its  bleacbing  property  gen- 
sibly  impaired  ;  mid,  when  carefully  evaporated,  a  mass  of  damp  cryHtaU  is  ob- 
laine(l,  which,  when  redissolvcd  in  water,  possess  the  properties  of  the  origi- 
nal li(|iiid.  lioth  solutions,  when  exposed  to  the  air,  absorb  carljonic  acid  and 
hh)wly  evolve  chlorine.  It  is  on  this  property  of  gradually  evolving  chlorine 
that  their  disinfecting  power  depends. 

Nature  and  ComjtosUion.  The  chemical  nature  of  these  solutions  is  differ- 
ent. Assuming  the  chlorinated  lime  to  be  essentially  hypochlorite  of  lime  with 
chloride  of  calcium  (see  page  18G),  the  U.  S.  solution,  after  decantation  from 
the  precipitated  carbonate  of  lime,  will  contain  hypochlorite  of  noda  with  chlo- 
ride of  sodium;  CaO,CIO-|-CaCI  and  2(NaO,CO,)  =  NaO,C10  +  NaCI  and 
2(CaO,CO,).  Besides  these  there  will  be  present  more  or  less  carbonate  of  soda, 
according  as  there  happens  to  be  in  the  chlorinated  lime  less  or  more  chlorine 
to  decompose  it.  In  all  cases,  however,  there  will  be  an  excess  of  carbonate  of 
soda  ;  as  the  best  chlorinated  lime  does  not  contain  sufficient  chlorine  to  effect 
its  entire  decomposition,  in  the  proportion  in  which  it  is  taken  in  the  formula. 
The  constitution  of  the  British  pre))aration  is  more  complicated.  As  it  is  a  pe- 
culiarity in  its  formation  that  no  carbonic  ncid  is  evolved,  it  is  necessary  to  as- 
sume the  presence  of  all  the  carbonic  acid  of  the  carbonate  of  soda  ;  and  hence 
it  is  considered  to  be  a  combination  of  hypochlorite  of  soda,  chloride  of  sodium, 
and  bicarhonaie  of  soda.  The  reaction  is  supposed  to  take  place  between  four 
eqs.  of  carbonate  of  soda  and  two  of  chlorine.  By  a  transfer  of  carbonic  acid 
from  two  eqs.  of  carbonate  to  the  remaining  two  eqs.  of  the  same  salt,  two  eqs. 
of  bicarbonate  are  formed,  and  two  of  soda  left.  The  sodium  and  oxygen  of  one 
eq.  of  soda  unite,  each,  with  one  eq.  of  chlorine,  so  as  to  form  one  eq.  of  chlo- 
ride of  sodium,  and  one  of  hypochlorous  acid.  This  acid  then  unites  with  the 
remaining  eq.  of  soda  to  form  hypochlorite  of  soda.  The  view  here  taken  makes 
the  U.  S.  and  British  solutions  analogous  in  constitution  ;  but  differing  in  one 
containing  the  carbonate,  the  other  the  bicarbonate  of  soda.  In  the  latter,  half 
the  soda  is  bicarbonated  ;  in  the  former,  from  a  half  to  a  third  is  raonocarbon- 
ated,  according  to  the  quality  of  the  chlorinated  lime  used.  According  to  Mil- 
Ion's  view,  both  solutions  contain  oxycAZortdeo/sorfiwWjNa  ■<  pj  ,  or,  which  is 

the  same  thing,  bichloride  of  soda(XaO,Cl2)  ;  thus  making  the  compound  as- 
similate in  constitution  to  the  teroxide  of  sodium  (NaO,).  On  Milieu's  view, 
one  eq.  of  carbonate  of  soda  would  decompose  two  of  chloride  of  lime,  with  the 
result  of  forming  one  eq.  of  bichloride  of  soda,  one  of  carbonate  of  lime,  and  one 
of  free  lime;  2(CaO,Cl)  and  NaO,CO,=  NaO,Cl,  and  CaO.COj  and  CaO.  M. 
Millon's  view  doubles  the  proportion  of  the  chlorine  to  the  soda.  Mr.  B.  Ka- 
vanagh,  of  Dublin,  finds  that  a  solution  of  alum  has  its  alumina  precipitated  upon 
being  added  to  the  British  chlorinated  soda  liquid,  without  effervescence  of  car- 
bonic acid,  but  with  the  evolution  of  chlorine  on  the  application  of  heat.  Hence 
he  infers  that  the  soda,  not  combined  with  carbonic  acid  in  the  preparation,  is 
united  with  chlorine  and  not  with  hypochlorous  acid,  and,  accordingly,  conceives 
that  he  has  proved  the  correctness  of  Millon's  views.  Upon  the  whole,  analyses 
are  wanting  before  we  can  determine  the  true  constitution  of  the  officinal  solu- 
tions of  chlorinated  soda.  The  British  solution,  though  made  on  Labarraque's 
plan,  is  considerably  stronger  than  his  preparation  ;  for  in  the  British  process 
the  carbonate  is  dissolved  in  about  three  times  its  weight  of  water,  before  the 
chlorine  is  transmitted ;  whereas  Labarraquedissolved  it  in  four  times  its  weight. 
Medical  Properties  and  Uses.  Solution  of  chlorinated  soda  is  stimulant, 
antiseptic,  and  resolvent.  Internally  it  has  been  employed  in  diseases  termed 
putrid  or  malignant,  as  typhus  fever,  scarlatina  maligna,  &c.  The  conditions 
which  indicate  the  propriety  of  its  use  are  great  prostration  of  strength,  fetid 
evacuations,  and  dry  and  furred  tongue.  Under  these  circumstances  it  promotes 
urine,  creates  a  moisture  on  the  skin,  and  improves  the  secretions  and  evacua- 
tions. It  has  also  been  given  in  dysentery  accompanied  with  peculiarly  fetid 
stools,  in  dyspepsia  attended  with  putrid  eructations,  and  in  glandular  enlarge- 
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ments  and  chronic  mucous  discharges.  Other  complaints  in  which  it  has  been  re- 
commended, are  secondary  syphilis,  scrofula,  bilious  disorders,  and  chronic  dis- 
eases of  the  skin.  M.  Chailly  speaks  in  praise  of  it  in  suppressed  or  deficient 
menstruation.  In  asphyxia  from  sulphuretted  hydrogen  it  forms,  like  chlori- 
nated lime,  an  efficacious  antidote.  The  dose  is  from  thirty  drops  to  a  tea- 
spoonful,  given  in  a  cupful  of  water  or  mild  aqueous  liquid,  and  repeated  every 
two  or  three  hours. 

As  a  local  i-emedy  it  is  found  useful  in  all  affections  attended  with  fetor,  such 
as  gangrenous, cancerous, scrofulous, and  syphilitic  ulcers,ulceration  of  the  gums, 
carbuncle,  ozaena,  mortification,  putrid  sorethroat,  &c.  In  these  cases  it  is  ap- 
plied as  a  gargle,  wash,  ingredient  of  poultices,  or  imbibed  by  lint.  In  the  slough- 
ing of  the  fauces  occurring  in  severe  cases  of  scarlatina,  Dr.  Jackson,  late  of 
Northumberland,  Pa.,  found  it  efficacious,  used  as  a  gargle,  or  injected  into  the 
throat.  In  smallpox  Mr.  John  Gabb  employed  this  solution  with  great  benefit, 
as  a  wash  and  gargle  for  the  mouth  and  throat,  and  as  an  application  to  the  skin 
to  allay  itching.  In  the  soremouth  from  ptyalism,  it  forms  a  good  mouth-wash, 
when  diluted  with  eight  parts  or  more  of  water.  ]n  fetid  discharges  from  the 
vagina,  uterus,  and  bladder,  it  has  been  employed  with  advantage  as  an  injec- 
tion, dilated  with  from  fifteen  to  thirty  parts  of  water  for  the  vagina  and  uterus, 
and  with  sixty  parts  when  the  object  is  to  wash  out  the  bladder  by  means  of  a 
double  cannula.  The  solution  of  chloi'inated  soda  has  also  been  applied  suc- 
cessfully to  burns,  and  to  cutaneouseruptions,  particularly  psoriasis,  tinea  capi- 
tis, scabies,  and  obstinate  herpetic  affections.  In  these  cases  it  is  diluted  with 
from  ten  to  thirty  parts  of  water,  the  strength  varying  according  to  circum- 
stances. For  the  cure  of  sore  nipples.  Dr.  Chopin  found  nothing  so  successful 
as  frequently  repeated  lotions  with  this  solution.  Dr.  M.  F.  Gavin,  of  Boston, 
has  found  glycerin  to  be  in  many  instances  preferable  as  a  diluent  to  water, 
as  it  tends  to  prevent  irritation  of  the  sound  skin,  and,  in  consequence  of  its 
non-drying  properties,  is  not  evaporated  like  the  water.  (Boston  Med.  &  Surg. 
Joiirn.,  Feb.  2,  1865,  p.  41.) 

Solution  of  chlorinated  soda  is  a  powerful  disinfectant,  better  suited  for  dis- 
infecting operations  on  a  small  scale  than  chlorinated  lime.  In  the  chambers  of 
the  sick,  especially  with  infectious  diseases,  it  is  highly  useful,  sprinkled  on  the 
floor  or  bed,  and  added  to  the  vessels  intended  to  receive  the  excretions. 

Off.  Prep.    Cataplasma  Sodae  Chloratse,  Br.  B, 

LIQUOR  SOD^  EFFERVESCENS.  Br.  Effervescing  Solution  of 
Soda.  Soda  Water. 

This  is  prepared  by  the  British  Pharmacopoeia  from  Bicarbonate  of  Soda 
and  Water,  in  the  same  manner  precisel)^  and  with  the  same  quantities  as 
tlie  "Effervescing  Solution  of  Potash^^  (see  page  1270)  ;  and  the  remarks 
made  upon  that  .preparation  are  equally  applicable  to  this.  W. 

LIQUOR  STRYCHNIA.  Br.  Solution  of  Strychnia. 

"  Take  of  Strychnia,  in  crystals, /or/r  gi^ains ;  Dilute  Hydrochloric  Acid  six 
minims  ;  Rectified  Spirit  two  fiuidrachms  ;  Distilled  Water  six  fluidrachms. 
Mix  the  Hydrochloric  Acid  with  four  [fluid]drachms  of  the  Water,  and  dis- 
solve the  Strychnia  in  the  mixture  by  the  aid  of  heat.  Then  add  the  Spirit 
and  the  remainder  of  the  Water."  Br. 

This  is  in  fact  a  solution  of  the  muriate  o^  strychnia.  The  spirit  is  added  for 
its  preservation.  Two  fluidrachms  of  it  contain  a  grain  of  strychnia,  and  the  com- 
mencing dose  is  from  five  to  ten  minims,  equal  respectively  to  the  twenty- 
fourth  and  the  twelfth  of  a  gi'ain  of  the  alkaloid.  W. 

LIQUOR  ZmCI  CHLORIDL  Br.  Solution  of  Chloride  of  Zinc. 

"  Take  of  Granulated  Zinc  one  pound  [avoirdupois]  ;  Hydrochloric  Acid 
forty  four  fiuidounces  [Imperial  measure]  ;  Solution  of  Chlorine  a  suffi- 
ciency;  Carbonate  of  Zinc  half  an  ounce  [avoird.],  or  a  sufficiency ;  Dis- 
tilled Water  one  pint  [Imp.  meas.].  Mix  the  Hydrochloric  Acid  and  Water  in 
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I^K  porcelain  dish,  add  the  Zinc,  and  apply  a  gentle  beat  to  promote  the  action 
^Hntil  ga.s  i.s  no  longer  evolved.  Hoil  for  half  an  honr,  supplying  the  water  loHt 
^^jr  evapurution,  and  allow  the  product  to  cool.  Filter  it  into  a  bottle  and  add 
"  Solution  of  Chlorine  by  dogrecs,  with  frequent  agitation,  until  the  fluid  ac- 
quires a  permanent  odour  of  chlorine.    Add  the  Carbonate  of  Zinc  in  small 
quantities  at  a  time,  and  with  renewed  agitiition,  until  a  brown  sediment  ap- 
pears.    Filter  the  liquid  into  a  porcelain  basin,  and  evaporate  until  it  is  re- 
duced to  the  bulk  of  two  pints  [Imp.  meas.]."  Br. 

Tins  preparation,  formerly  recognised  as  officinal  in  the  Dublin  Pharma* 

•  poeia,  was  discarded  by  the  British  when  the  codes  of  the  three  Colleges 

were  consolidated,  but  has  been  resumed  in  the  present  edition.    The  formula 

differs  somewhat  from  that  of  the  Dublin  Pharmacopoeia  ;  but  at  each  step  of 

the  two  processes  the  object  aimed  at  appears  to  be  the  same. 

The  chloriile  of  zinc  is  made,  in  the  usual  way,  by  dissolving  zinc  in  muri- 
atic acid.  The  solution  of  chlorine  is  added  in  order  to  convert  any  iron  pre- 
sent into  sesquichloride,  from  which  it  is  afterwards  precipitated  by  the  car- 
bonate of  zinc.  In  the  Dublin  process  the  former  object  was  accomplished  by 
the  use  of  solution  of  chlorinated  lime,  the  latter  by  chalk.  This  is  a  decided 
improvement ;  as  the  use  of  the  chalk  as  a  precipitant  introduced  into  the 
preparation  some  chloride  of  calcium;  while  the  carbonate  of  zinc  adds  to 
the  chloride  of  zinc  in  solution.  The  preparation  is  completed  by  bringing  it 
to  a  certain  bulk  by  the  addition  of  distilled  water,  and  by  filtration  to  sepa- 
rate the  precipitated  iron  and  any  excess  of  the  carbonate. 

As  procured  by  the  Dublin  process,  solution  of  chloride  of  zinc  was  a  dense, 
colourless  liquid,  having  a  burning,  nauseous  taste  even  when  dilute.  It  con- 
tained 175  grains  of  zinc  in  the  Imp.  fluidounce,  and  had  the  sp.gr.  1593.  The 
British  solution  must  be  of  the  same  or  very  nearly  the  same  strength  ;  as  the 
proportion  of  zinc  to  the  volume  of  the  resulting  solution  is  the  same  in  the  two 
codes.  This  solution  is  equivalent  to  Burnett's  disinfecting  fluid  noticed  below. 
It  is  a  powerful  disinfectant,  and,  when  applied,  duly  diluted  with  water,  to 
cancerous  and  other  offensive  ulcers,  destroys  their  fetor  so  long  as  the  dress- 
ings are  kept  moist  with  it.  The  solution  is  recommended  by  M.  Gaudriot  in 
gonorrhoea  in  both  sexes,  as  having  remarkable  remedial  powers.  For  men  he 
uses  an  injection,  composed  of  from  twenty-four  to  thirty-six  drops  in  four 
fluidounces  of  water.  A  small  quantity  only  is  injected  about  an  inch  up  the 
urethra,  two  or  three  times  a  day.  For  women  he  employs  a  vaginal  supposi- 
tory, formed  of  Ave  drops  of  the  solution,  half  a  grain  of  sulphate  of  morphia, 
and  three  drachms  of  a  paste  consisting  of  a  drachm  and  a  half  of  starch,  a 
drachm  of  mucilage  of  tragacanth,  and  half  a  drachm  of  sugar.  The  supposi- 
tory is  introduced  every  day,  or  every  second  day. 

BurneWs  disinfecting  Jiaid,  like  the  officinal  solution,  is  an  aqueous  solu- 
tion of  chloride  of  zinc.  It  contains  200  grains  of  zinc  in  each  Imperial 
fluidounce,  and  has  the  sp.  gr.  2.  It  is,  therefore,  considerably  stronger  than 
the  Dublin  solution.  It  is  so  called  after  Sir  William  Burnett,  who  introduced 
it  into  use,  in  ISIO,  as  a  powerful  deodorizing  and  disinfecting  agent  in  neu- 
tralizing noxious  effluvia,  and  in  arresting  animal  and  vegetable  decomposition. 
Diluted  with  water  it  forms  Sir  William's  patent  preservative  against  the  dry 
rot.  The  concurrent  testimony  of  a  number  of  observers  shows  that  it  acts  as 
an  excellent  disinfectant  for  ships,  hospitals,  dissecting  rooms,  water-closets, 
privies,  &c.  (See  Extracts  from  the  British  Navy  Eeports  on  chloride  of  zinc 
as  a  disinfectant,  in  the  Lond.  Med,  Times  and  Gaz.,  Oct.  1853,  p.  341.)  In- 
jected into  the  blood-vessels,  it  preserves  bodies  for  dissection,  without  impair- 
ing their  texture,  and  is  said  not  to  injure  the  knives  employed ;  but  the  ac- 
curacy of  the  latter  statement  is  doubtful.  The  advantage  is  claimed  for  it, 
that,  while  it  destroys  putrid  odours,  it  has  no  smell  of  its  own.  For  preserv- 
ing anatomical  subjects,  one  part  of  the  disinfecting  fluid  to  eighteen  of  water 
will  form  a  solution  of  the  proper  strength.  For  disinfecting  operations  on  a 
large  scale,  a  pint  of  the  fluid  may  be  mixed  with  four  gallons  of  water.     B. 
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LITHIA. 

Preparation  of  Lithia. 

LITHIA  CITRAS.  Br.   Citrate  of  Lithia. 

"Take  of  Carbonate  of  \j\th.\Q,  fifty  grains  ;  Citric  Acid,  in  crystals,  ninety 
grains  ;  Warm  Distilled  W Siiev  one  jluidounce.  Dissolve  the  Citric  Acid  in  the 
Water,  and  add  the  Carbonate  of  Lithia,  in  successive  portions,  applying  heat 
until  effervescence  ceases,  and  a  perfect  solution  is  obtained.  Evaporate  by  a 
steam  or  sand-bath  till  water  ceases  to  escape,  and  the  residue  is  converted 
into  a  viscid  liquid.  This  should  be  dried  in  an  oven  or  air-chamber  at  the 
temperature  of  about  240°,  then  rapidly  pulverized,  and  enclosed  in  a  stop- 
pered bottle."  Br. 

The  British  Pharmacopoeia  gives,  as  the  composition  of  citrate  of  lithia,  three 
eqs.  of  lithia  and  one  of  citric  acid  (3LO,C,2HjOjj) ;  this  acid  being  tribasic.  The 
eq.  of  carbonate  of  lithia  being  37,  and  three  eqs.  entering  into  the  constitution 
of  the  salt.  111  parts  of  the  carbonate  will  of  course  require  201  parts  or  one  eq. 
of  crystallized  citric  acid  for  saturation.  Consequently,  to  saturate  the  50  grains 
of  carbonate  of  lithia  directed  by  the  Pharmacopoeia,  90  54  grains  of  the  crystal- 
lized acid  will  be  required ;  so  that  there  is  a  slight  deficiency  on  the  part  of 
the  acid ;  whereas  it  should  be  in  slight  excess,  and,  according  to  Mr.  Squire, 
100  grains  of  the  acid  should  be  used  instead  of  90  grains. 

Citrate  of  Lithia,  thus  prepared,  is  in  the  form  of  a  white  powder,  deliques- 
cent, and  soluble,  without  residue,  in  2*5  parts  of  water.  (Squire.)  Heated  to 
redness  it  blackens,  evolving  inflammable  gases  ;  and  the  residue,  neutralized 
by  hydrochloric  acid,  yields  with  rectified  spirit  a  solution  which  burns  with  a 
crimson  flame.  (Br.)  This  test  proves  that  the  base  is  lithia,  and  the  acid  or- 
ganic. That  the  salt  is  a  citrate  will  be  shown  by  its  solution  becoming  turbid 
when  boiled  with  lime-water,  but  clear  again  on  cooling.  (Brande  and  Taylor.) 
"  Twenty  grains  of  it,  burned  at  a  low  red  heat,  with  free  access  of  air,  leave 
10-6  grains  of  white  residue."  (Br.)  In  other  words,  20  grains  of  the  salt 
yield  10'6  grains  of  carbonate  of  lithia;  for  all  the  acid  with  its  carbon  must 
be  consumed  in  the  process.  If  the  salt  consist,  as  stated  in  the  Pharmaco- 
poeia, of  3  eqs.  of  lithia  =  45,  and  one  eq.  of  citric  acid  (C,2Hj.0,j)=  165, 
without  water,  210  parts  of  it  should  yield  111  parts  of  the  carbonate,  which 
is  almost  exactly  the  result  given  by  the  Pharmacopoeia ;  so  that  the  citrate 
must  be  considered  as  anhydrous. 

Medical  Properties  and  Uses.  These  are  essentially  the  same  as  those  of  the 
carbonate,  as,  before  entering  the  circulation,  the  citric  acid  is  decomposed,  and 
the  lithia  circulates  with  the  blood,  and  passes  out  with  the  urine  in  the  form 
of  carbonate.  While  thus  capable  of  producing  the  antacid,  antilithic,  and  diu- 
retic effects  of  the  carbonate,  it  has  the  advantages  over  that  salt  of  having  a 
less  disagreeable  taste,  and  of  being  less  disposed  to  irritate  the  stomach  ;  the 
same  advantages  that,  in  many  instances,  the  citrate  of  potassa  has  over  the 
carbonate  of  that  alkali.  The  dose  is  stated  at  from  five  to  ten  grains  ;  but  pro- 
bably much  more  might  sometimes  be  given  with  advantage,  especially  when 
employed  with  the  object  of  dissolving  depositions  of  urate  of  soda.         W. 

LOTIONES. 

Lotio7i8. 

This  class  has  been  introduced  into  the  Br.  Pharmacopoeia,  in  order  to  give 
officinal  recognition  to  two  preparations,  the  black  wash  or  lotio  nigra,  and 
the  yellow  wash  or  lotio  fiava,  which  have  been  long  in  use,  and  which  will  be 
found  treated  of  under  Calomel  and  Corrosive  Sublimate  at  pages  1206  and 
1201  of  this  work.  Nothing  more  will  be  necessary  here  than  to  giv§  the  British 
formulas. 
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LOTIO  IIYnRARGYRE  FLAVA.  Br.    Yellow  Mercurial  Jjotion. 

"Take  of  I'oreliloride  of  Mercury  [Corrosive  Sublimate]  eighteen  grains; 
Solution  of  Liiuo  ten  fluidounces.   Mix." 
1^  LOTIO  IIYDUARGYRI  NIGRA.  Br.  Black  Mercurial  Lotion. 
^^B  •'  Take  of  Subchloride  of  Mercury  [Calomel]  thirty  graina ;  Solution  of 
^^B^ime  ten  Jluidounces.  Mix."  W. 

H  MAGNESIA. 

HI  Preparatimw  of  Magnesia. 

™  MAGNESIA.  U.S.   Magnesia  Levis.  Br.     Magnesia. 

"  Take  of  Carbonate  of  Magnesia  a  convenient  quantity.  Put  it  into  an 
earthen  vessel,  and  expose  it  to  a  red  heat  for  two  hours,  or  until  the  carbonic 
acid  is  entirely  expelled."  U.  S. 

In  the  British  Pharmacopoeia  directions  are  given  for  preparing  two  forms  of 
magnesia,  one  called  Magnesia  Levis,  ov  Light  Magnesia,  from  the  Light  Car- 
bonate, and  the  other  &\m\^\y  Magnesia  from  the  heavy  carbonate,  which  it  de- 
signates as  Carbonate  of  Magnesia.  It  is  the  former  which  corresponds  with 
our  ordinary  magnesia. 

"  Take  of  Light  Carbonate  of  Magnesia /our  ounces.  Put  it  into  a  Cornish 
or  Hessian  crucible  closed  loosely  by  a  lid,  and  expose  it  to  a  low  red  heat  until 
a  small  quantity,  taken  from  the  centre  of  the  crucible,  when  it  has  been  cooled, 
and  dropped  into  diluted  sulphuric  acid,  causes  no  effervescence."  Br. 

Magnesia.  Br.  This  is  directed,  in  the  British  Pharmacopoeia,  to  be  prepared 
precisely  in  the  same  manner  as  light  magnesia,  using,  however,  the  heavy  car- 
bonate, named  by  it  Carbonate  of  Magnesia.  The  two  varieties  differ,  according 
to  the  Br.  Pharmacopoeia,  only  in  their  weight  in  the  same  bulk  ;  the  volumes 
corresponding  to  the  same  weight  being  to  each  other  in  the  ratio  of  three  and 
one-half  to  one. 

By  exposure  to  a  red  heat,  the  water  and  carbonic  acid  of  the  carbonate  of 
magnesia  are  expelled,  and  the  earth  is  obtained  pure.  According  to  Dr.  Black, 
the  carbonate  loses  seven-twelfths  of  its  weight  by  calcination.  Brande  says  that 
the  loss  varies  from  60  to  60  per  cent.,  of  which  from  15  to  20  per  cent,  is  water. 
About  the  close  of  the  process  the  earth  exhibits  a  luminous  or  phosphorescent 
appearance,  which  is  said  to  be  a  good  criterion  of  its  freedom  from  carbonic 
acid.  {Duncan.)  A  more  certain  indication,  however,  is  the  absence  of  efferves- 
cence when  muriatic  acid  is  added  to  a  little  of  the  magnesia,  previously  mixed 
with  water.  It  is  an  error  to  suppose  that  a  very  intense  heat  is  requisite  in  the 
calcination.  The  temperature  of  ignition  is  sufficient  for  the  expulsion  of  the 
water  and  carbonic  acid,  and  any  increase  serves  only  to  render  the  magnesia 
harder,  denser,  less  readily  soluble  in  acids,  and  consequently  less  useful  as  a 
medicine.  In  order  to  ensure  a  pure  product,  care  should  be  taken  that  the  car- 
bonate employed  be  free  from  lime.  It  should  be  rubbed  to  powder  before  being 
introduced  into  the  pot  or  crucible;  and,  as  in  consequence  of  its  levity  it  occu- 
pies a  very  large  space,  the  plan  has  been  proposed  of  moistening  and  compress- 
ing it  in  order  to  reduce  its  bulk;  but  the  French  pharmaceutical  writers  direct 
that  the  vessels  employed  should  be  sufficiently  large  to  contain  a  considerable 
(luantity  of  the  carbonate,  without  the  necessity  of  resorting  to  compression.* 

*  In  a  paper  by  M.  A.  Vee  {Journ.  de  Pharm.,  A.\t\\,  1860,  p.  84),  it  is  stated  that  the  mag- 
uosia  of  commerce,  in  consequence  of  imperfect  preparation,  is  often  found  dense,  granu- 
lar, harsh,  and  of  difficult  solubility  in  the  acids.  To  remedy  this  inconvenience  the  only 
method  heretofore  known  was  to  prepare  it  in  small  quantities,  and  to  stir  the  magnesia 
during  calcination  with  an  iron  spoon.  The  difficulty  in  preparing  it  properly  on  the  largo 
scale  depends  upon  the  unequal  action  of  the  heat  on  large  masses,  so  that  the  outer  part 
becomes  heated  in  excess  before  the  inner  is  sufficiently  so.  To  remedy  this  inconvenience 
M.  V6e  uses  a  furnace  and  crucible  of  a  peculiar  shape,  so  arranged  that  the  magnesia  may 
not  be  in  layers  thicker  than  seven  centimetres  (2-7  inches),  may  be  exposed  equably  to 
heat,  and  not  longer  exposed  than  may  be  necessary  for  its  decomposition.  For  an  account 
of  the  apparatus,  and  oi  the  proper  method  of  managing  the  process,  the  reader  is  referred 
to  the  Am.  Journ.  of  Pharm.,  Nov.  1862,  p.  522.  {Note  to  the  twelfth  edition.) 
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The  officinal  direction,  to  keep  the  magnesia,  after  it  has  been  prepared,  in  well- 
stopped  glass  vessels,  is  founded  on  the  fact  that  it  absorbs  carbonic  acid  and 
water  from  the  air ;  but,  as  the  absorption  of  the  acid  goes  on  very  slowly,  and 
that  of  water  does  not  injure  the  preparation,  the  caution  is  often  neglec*^ed  in 
the  shops.  The  great  bulk  of  the  earth  renders  its  introduction  into  small  bot- 
tles inconvenient.  A  four-ounce  bottle  holds  only  about  an  ounce  of  the  purest 
and  finest  magnesia.  But  its  spec  fie  gravity  is  greatly  increased  by  trituration  ; 
and  four  times  the  quantity  may  be  thus  got  into  the  same  space.  The  density  of 
Henrifs  Magnesia,  which  is  at  least  four  times  that  of  the  earth  prepared  in  the 
ordinary  way,  has  been  ascribed  to  this  cause.  It  has  also  been  attributed  to  the 
influence  of  intense  heat  employed  in  the  calcination.  The  conjecture  has  even 
been  advanced,  that  this  magnesia,  which  has  enjoyed  so  great  a  popularity  in 
England  and  this  country,  is  prepared  by  precipitating  a  solution  of  sulphate  of 
magnesia  by  caustic  potassa ;  as  the  earth  afforded  by  this  plan  is  comparatively 
dense.  It  is  asserted  that  the  magnesia,  prepared  from  the  carbonate  procured 
by  precipitating  the  sulphate  of  magnesia  with  carbonate  of  soda,  is  softer  to  the 
touch,  and  bears  a  closer  resemblance  to  Henry's  than  that  prepared  from  the 
ordinary  carbonate.  The  fact  is  explained  by  the  presence  in  common  magnesia 
of  a  little  sulphate  of  potassa,  from  which  it  is  difficult  entirely  to  free  it  in  con- 
sequence of  the  sparing  solubility  of  this  salt,  and  of  a  portion  of  silica,  which 
originally  existed  in  the  carbonate  of  potassa  employed  to  decompose  the  sul- 
phate of  magnesia,  and  of  which  the  carbonate  of  soda  is  destitute.  According 
to  Mr.  Richard  Phillips,  jun.,  if  equivalent  quantities  of  crystallized  sulphate  of 
magnesia  and  crystallized  carbonate  of  soda  be  boiled  together  in  water,  the 
mixture  evaporated  to  dryness,  the  residual  salts  calcined,  and  the  sulphate  of 
soda  dissolved  out  by  water,  the  magnesia  obtained  will  be  dense.  (See  tIwi. 
Journ.  of  Pharm.,xvi.  118.)  By  packing  the  carbonate  closely  in  the  crucible, 
or  by  moistening  and  then  compressing  it  strongly  in  a  cloth,  before  calcina- 
tion, a  heavy  magnesia  is  obtained.  The  advantages  of  Henry's  magnesia,  in- 
dependently of  the  convenience  of  its  less  bulk,  are  its  greater  softness,  and  more 
ready  miscibility  with  water.  Preparations  similar  to  Henry's  are  made  by  T. 
J.  Husband  and  by  Charles  Ellis,  of  Philadelphia,  and  sold  under  the  names 
respectively  of  Husband's  and  of  Ellis^s  Magnesia* 

*  The  three  kinds  of  heavy  magnesia  sold  in  our  market  have  been  examined  by  Prof. 
Procter,  with  the  following  results.  All  are  heavier  than  common  magnesia,  more  readily 
miscible  with  water,  smoother  upon  the  tongue,  and  of  a  less  quickly  developed  taste  ;  but 
they  differ  in  these  respects,  Henry's  standing  first,  Husband's  second,  and  Ellis's  last. 
But  the  two  latter  are  much  more  readily  acted  on  by  acids  than  Henry's,  difi^ering  in  this 
respect  little  from  each  other.  Both,  moreover,  though  less  readily  miscible  with  water 
than  Henry's,  are  longer  retained  in  suspension,  and  Ellis's  exceeds  Husband's  in  this 
qualitj'.  In  reference,  therefore,  to  mere  facility  of  administration  and  to  taste,  it  appears 
that  the  imported  magnesia  has  the  advantage  ;  but  for  forming  liquid  mixtures,  and  for 
rapidity  of  antacid  action,  the  American  are  preferable.  Husband's  contained  7  per 
cent,  of  combined  water  ;  the  two  others  lost  at  a  red  heat  only  seven-tenths  of  one  per 
cent.  {Am.  Journ.  of  Pharm.,  xxii.  383.) 

Dr.  Pereira  found  light  magnesia,  under  the  microscope,  to  exhibit  the  same  forms  ob- 
served in  the  light  carbonate  ;  namely,  one  portion  was  amorphous  and  of  aflocculent  or 
granular  consistence,  and  another  was  composed  of  fragments  of  prismatic  crystals  ; 
while  the  heavy  m,agnesia  was  homogeneous,  exhibiting  no  traces  of  crystals,  and  consist- 
ing of  minute  granules  more  or  less  cohering  into  small  soft  balls  or  masses.  {Pharm. 
Journ.,  viii.  235.) — Note  to  the  ninth  edition. 

In  reference  to  the  preparation  of  heavy  magnesia,  Mr.  T.  H.  Barr,  after  trying  vari- 
ous methods,  obtained  the  best  results  either  by  precipitating  a  hot  concentrated  solu- 
tion of  sulphate  of  magnesia  with  a  like  solution  of  carbonate  of  soda,  or  by  decomposing 
chloride  of  magnesium  by  heat.  {Am,.  Journ.  of  Pharm.,  xxvi.  193.) 

Mr.  Thomas  Weaver  proposes  the  following  ready  method  of  preparing  a  heavy  magne- 
sia, which,  as  we  have  been  informed,  yields  a  good  product,  having  not  only  the  recom- 
mendation of  density,  but  that  also  of  smoothness,  which  is  a  no  less  desirable  quality. 
"  Take  of  sulphate  of  magnesia  ,^iv,  ^ij  ;  fticarbonate  of  soda  ,^iij.  Dissolve  the  sulphate 
in  six  ounces  of  water,  add  a  few  drops  of  nitric  acid,  and  boil  for  15  or  20  minutes  ;  then 
add  sutRcient  carbonate  of  soda,  dissolved  in  a  little  water,  to  produce  a  slight  precipitate, 
and  continue  boiling  for  some  time ;  filter,  and  set  aside  to  cool.  Triturate  the  bicarbonate 
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Profn't'tieH,  dc.  Magnesia  is  a  very  light,  wliilp,  inodorous  powder,  of  a  fee- 
l»Io  alkaline  taste.  Its  sp.  gr.  is  conuuoniy  stated  at  2-3.  It  was  deemed  inTusi* 
l»le  till  melted  l>y  means  of  the  compound  blowpipe  of  Dr.  Hare.  Water  sprin- 
kled ni)()n  it  is  al)sorbed  to  the  extent  of  altout  18  per  cent ,  hut  witli  scarcely 
any  increase  of  temperature.  It  is  almost  int^oluljle,  requirin/^,  according?  to  Dr. 
Fyfe,  5142  parts  of  water  at  G0°,  and  3(5,000  parts  of  imilinjj;  water  for  Koluti(»n. 
Water  thus  impregnated  has  no  effect  on  vegetable  colours;  but  magnesia  itself 
)roduces  a  brown  stain  by  contact  with  nioistened  turmeric  paper.    Magnesia 

a  metallic  o.vide,  consisting  of  one  ecpiivalent  of  magnesium  12,  and  (Uie  of 
P)xygen  8  =  20.  Magnesium  is  a  white,  very  brilliant  metal,  resembling  silver, 
nialh'ablo,  fusible  at  a  low  temperature,,  and  convertible  into  magnesia  by  the 
lombined  action  of  air  and  moisture.  It  burns  with  great  facility,  and  yields 
by  its  combustion  a  light  which  is  said  to  be  more  intense  than  that  from  any 
other  earthly  source.  (Journ.  de  Pharvi.,  4e  eer.,  ii.  320.)*  There  is  a  hydrate 
of  magnesia  consisting  of  one  equiv.  of  the  earth  and  one  of  water.  Magnesia 
forms  with  nitric  and  muriatic  acids,  salts  which  are  soluble  in  alcohol,  and 
very  deli([uescent.  It  is  precipitated  from  its  saline  solutions  by  the  pure  alka- 
lies in  the  state  of  a  hydrate,  and  by  the  carbonates  of  potassa  and  soda  as  a 
carbonate  ;  but  it  is  not  precipitated  by  the  alkaline  bicarbonates,  nor  by  com- 
mon carbonate  of  ammonia. 

Magnesia  is  liable  to  contain,  as  impurities,  carbonate  of  magnesia,  lime, 
alumina,  silica,  and  small  quantities  of  the  soluble  salts  employed  or  produced 
in  the  preparation  of  the  carbonate  from  which  it  is  procured.  The  presence  of 
carbonate  of  magnesia  is  indicated  by  effervescence  when  the  earth  is  dissolved 
in  muriatic  acid.  Lime,  which  is  a  very  frequent  impurity,  and  imj)art8  to  the 
magnesia  a  more  strongly  alkaline  and  more  disagreeable  taste,  is  detected  by 
o.xalate  of  ammonia  or  bicarbonate  of  potassa.  Neither  of  these  salts  disturbs 
a  neutral  solution  of  pure  magnesia  in  a  dilute  acid ;  but,  if  lime  is  present, 
both  produce  a  precipitate,  the  former  of  oxalate,  the  latter  of  carbonate  of 
lime.  But,  according  to  Wittstein,  oxalate  of  lime  is  soluble  in  the  neutral 
salts  of  magnesia,  requiring  50  parts  of  chloride  of  magnesium,  and  90  of  the 
sulphate  of  magnesia;  and  consequently  there  might  be  no  precipitate,  or  one 
redissolved  by  the  liquid,  should  the  proportion  of  lime  be  very  small.  {Journ. 
de  Pharm.,  4e  ser.,  iii.  216.)  As  magnesia  is  completely  dissolved  by  muriatic 
acid,  silica  and  other  impurities  insoluble  in  that  acid  would  be  left  behind. 
Alumina  is  indicated  by  the  production  of  a  precipitate  when  ammonia  is  added 
in  excess  to  a  solution  of  fifty  grains  of  magnesia  in  a  fluidounce  of  muriatic 
acid.  (Christison^s  Dispensatory.)  If  the  magnesia  contain  a  soluble  sulphate 
or  carbonate,  chloride  of  barium  will  reveal  it  by  producing  a  precipitate  with 
water  digested  on  the  magnesia. 

of  soda  with  about  eight  ounces  of  cold  water,  and  add  it  to  the  cold  solution  of  sulphate 
of  magnesia.  After  frequent  agitation,  filter,  transfer  to  a  porcelain  capsule,  and  boil 
quickly  till  reduced  to  a  small  bulk.  Collect  the  precipitate  on  a  filter,  wash  thoroughly, 
and,  when  nearly  dry,  transfer  to  a  crucible  free  from  iron,  and  calcine,  bearing  in  mind 
the  suggestion  of  Mr.  Barr,  that  a  low  heat  just  approaching  redness,  and  long  continued, 
will  ensure  a  much  finer  product  than  a  high  heat  for  a  short  time."  The  object  of  the 
nitric  acid  is  to  peroxidizc  any  iron  present  in  the  sulphate,  and  the  subsequent  addi- 
tion of  carbonate  of  soda,  followed  by  ebullition,  is  to  precipitate  the  ferruginous  oxide. 
Cold  solutions  of  bicarbonate  of  soda  and  sulphate  of  magnesia  do  not  react  on  each 
other;  but,  when  the  excess  of  carbonic  acid  is  driven  off  by  boiling,  a  precipitation 
takes  place  of  carbonate  of  magnesia,  which  aftbrds  a  denser  magnesia  by  calcination 
than  can  be  obtained  by  the  use  of  carbonate  of  soda.  [Am.  Journ.  of  Phartn.,  xxviii.  214.) 
— Note  to  the  eleventh  edition. 

*  M.  Z.  Roussin  has  made  some  valuable  puggestions  in  relation  to  magnesium.  This 
metal  possesses  a  remarkable  property,  that,  namely,  of  precipitating  many  metals  from 
their  solution  in  a  metallic  state  ;  and  may  thus  render  great  service  to  toxicology,  both 
as  an  antidote  and  a  test.  Thus,  in  the  case  of  a  poisonous  metallic  salt  in  the  stomach, 
it  may  if  swallowed  render  the  poison  for  a  time  innoxious  by  reducing  the  metal ;  and, 
after  death  from  such  a  cause,  or  in  life,  through  the  vomited  liquid,  may  detect  the 
poison,  if  inserted  into  the  complex  liquid,  by  throwing  down  the  metal.  'The  magne- 
sium itself  is  harmless.  (See  Am.  Journ.  of  Fhann. ,  Sept.  1866,  p.  466.) — Note  to  the  ihir- 
teenth  edition. 
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Medical  Properties  and  Uses.  Map^nesia  is  antacid  and  laxative ;  and  is 
much  used,  under  the  name  of  calcined  magnesia,  in  dyspepsia,  sick  headache, 
gout,  and  other  complaints  attended  with  sour  stomach  and  constipation.  It  is 
also  a  favourite  remedy  in  the  complaints  of  children,  in  which  acidity  of  the 
primae  viae  is  often  a  prominent  symptom.  Its  antacid  properties  render  it  use- 
ful in  gravel  attended  with  an  excessive  secretion  of  uric  acid.  Its  advantages 
over  carbonate  of  magnesia  are  that  it  may  be  given  in  a  smaller  dose,  and  does 
not  occasion  flatulence.  The  dose  as  a  laxative  is  from  thirty  grains  to  a  drachm ; 
as  an  antacid  merely,  or  antilithic,  from  ten  to  thii'ty  grains  twice  a  day.  When 
it  meets  with  no  acid,  it  is  apt  to  linger  in  the  stomach  or  bowels,  and  may  in 
that  case  be  followed  by  lemonade.  It  should  be  administered  in  water  or  milk, 
and  thoroughly  triturated  so  as  to  render  the  mixture  uniform.  If  mixed  with 
less  than  14  or  15  times  its  weight  of  water,  and  allowed  to  stand  for  a  day  or 
two,  magnesia  is  apt  to  form  a  more  or  less  concrete  mass,  owing  to  the  produc- 
tion of  a  hydrate  of  the  earth,  and  the  solidification  of  a  portion  of  the  water. 
This  change  does  not  take  place,  or  at  least  takes  place  much  less  readily,  when 
magnesia  already  saturated  with  moisture  is  employed  instead  of  that  freshly  cal- 
cined. It  has  been  conjectured  that  anhydrous  magnesia  might  prove  injurious 
in  the  stomach  by  solidifying  its  liquid  contents;  and  the  earth  which  has  be- 
come saturated  with  moisture  by  exposure  to  a  damp  air  is  preferably  recom- 
mended. Freshly  precipitated  hydrate  of  magnesia  will  serve  as  an  antidote 
to  arsenious  acid,  though  less  efficient  than  hydrated  sesquioxide  of  iron. 

Fharm.  Uses.  In  preparing  Yeratria,  U.  S. 

Off.  Prep.  Liquor  Magnesiae  Citratis,  U.  S.;  Pilulse  Copaibas,  U.  S.;  Pulvis 
Rhei  Compositus  ;  Trochisci  Magnesias,  U.  S.  W. 

MELLITA. 

Preparations  of  Honey. 

Honey  is  used  in  pharmacy  chiefly  as  the  vehicle  of  more  active  medicines. 
It  is  said  to  have  this  advantage  over  syrup,  that  its  preparations  are  less  apt 
to  become  candied ;  but,  as  it  contains  principles  which  disagree  with  the  sto- 
mach in  many  persons,  and  as  its  variable  consistence  prevents  the  same  ex- 
act precision  in  regard  to  proportion  as  is  attainable  with  a  solution  of  pure 
sugai',  it  is  at  present  little  employed.  The  preparations  in  which  honey  and 
vinegar  are  combined  are  called  Oxymels.  The  Oxymel  of  Squill,  of  the 
former  U.  S.  and  London  Pharmacopoeias,  has  been  omitted  in  the  existing 
edition  of  our  national  code. 

Medicated  honeys  are  of  a  proper  consistence,  if,  when  a  small  quantity,  al- 
lowed to  cool  upon  a  plate,  is  divided  by  the  edge  of  a  spoon,  the  portions  do 
not  readily  coalesce.  A  more  accurate  criterion,  however,  is  their  specific  gra- 
vity, which  should  be  1-319  (35°  B.)  at  ordinary  temperatures,  and  1-261  (30° 
B.)  at  the  boiling  point  of  water.  The  specific  gravity  is  most  readily  deter- 
mined by  means  of  the  saccharometer.  W. 

MEL  DESPUMATUM.  U.S.  Mel  DEPURATUM.^r.  Clarified  Honey. 

"Take  of  Honey  a  convenient  quantity.  Melt  it  by  means  of  a  water-bath, 
and  then  remove  the  scum."  U.  S. 

"  Take  of  Honey  five  pounds.  Melt  the  honey  in  a  water-bath,  and  strain, 
while  hot,  through  flannel,  previously  moistened  with  warm  water."  Br. 

Honey,  by  the  heat  of  the  water-bath,  becomes  so  fluid  that  the  wax  and  other 
lighter  impurities  which  it  contains  rise  to  the  surface,  and  may  be  skimmed 
off;  while  the  heavier  substances  which  may  have  been  accidentally  or  fraud- 
ulently added,  such  as  sand  or  other  earth,  sink  to  the  bottom. 

The  following  method  of  clarifying  honey  has  been  practised  in  France. 
Take  of  white  honey  3000  parts;  water  ^50  parts;  carbonate  of  lime,  pow- 
dered and  washed,  96  parts.  Mix  them  in  a  suitable  vessel,  and  boil  for  three 
minutes,  stirring  constantly.   Then  add  96  parts  of  animal  charcoal,  previously 
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wusIkhI,  hoatod  to  redness,  powdered,  and  sifted,  and  boil  for  a  few  minutes. 
Lastly,  add  the  whites  of  two  e^'ju's  l)eut  up  with  500  parts  of  water,  and  brin(< 
tiie  liijuid  to  the  boilinjf  point.  Withdraw  the  vesHt'l  from  the  fire,  and,  after 
the  mixture  has  cooled  for  15  minutes,  strain  it  througli  flunnel,  and  repeat 
the  straininj^  till  the  li(piid  passes  perfectly  clear.  Should  it  not  have  a  due 
consistence,  it  should  be  concentrated  sufficiently  by  a  quick  boilin;?.  The  car- 
l)onate  of  lime  serves  to  saturate  any  acid  in  the  honey,  which  might  favour 
the  formation  of  f^luco.se,  and  thus  increa.se  the  tendency  to  granulation. 

The  French  Codex  simply  directs  si.v  pounds  of  white  honey  to  be  heated 
with  two  pounds  of  water,  skimmed,  concentrated  to  30°  B.  while  boiling  hot, 
i\\v\  then  strained  throuj^h  flannel. 

The  following  method  of  clarifying  honey  is  recommended  by  Andrd  von 
llirschbcrg.  Boil  25  lbs.  of  honey,  to  which  half  the  quantity  of  water  has 
been  added,  with  a  pulp  obtained  by  stirring  three  sheets  of  white  blotting- 
jtaper  with  water,  over  a  slow  fire,  till  the  paper  is  reduced  to  minute  fibres. 
When  the  mi.xture  cools,  put  it  into  a  woollen  filtering  bag,  previously  moist- 
ened, and  allow  the  honey  to  pa.ss.  It  comes  away  quite  clear.  The  paper  pulp 
may  then  be  washed,  and  the  dark  liquid  which  passes,  evaporated  by  a  water- 
bath  to  the  proper  consistence.  (See  Pharm.  Journ.,  ix.  543.) 

Another  process,  recommended  by  A.Hofmann,  is  to  dissolve  28  lbs.  of  honey 
in  twice  its  weight  of  water,  heat  the  solution  to  the  boiling  point,  and  then 
add  a  solution  of  three  drachms  of  gelatin  in  three  times  its  weight  of  water, 
and  afterwards  an  aqueous  solution  of  one  drachm  of  tannin,  or  an  infusion  of 
two  drachms  of  galls.  The  mixture  is  to  be  well  stirred,  and  kept  hot  for  an 
liour.  Lastly,  seven-eighths  of  the  honey  may  be  drawn  oflf  clear,  the  remainder 
filtered  through  flannel,  and  the  whole  evaporated.  (Ifnd.,xv.  12L) 

Honey  clarified  with  carbonate  of  lime  and  and  animal  charcoal,  as  in  the  first 
process  described,  is  as  clear  and  colourless  as  syrup  made  with  sugar,  but  still 
retains  a  peculiar  flavour.  It  is  less  disposed  to  ferment  than  crude  honey,  and 
is  said  not  to  be  so  liable  to  produce  griping  pain  when  swallowed. 

Off.  Prep.  Confectio  Aromatica,  ?7.  S.;  Confectio  Opii,  U.  S.;  Confectio  Pi- 
perls,  Br  ;  Confectio  Rosae,  U.  S.;  Confectio  Scaramonii,  Br.;  Confectio  Tere- 
biuthinae,  Br.;  Mel  Boracis,  Br.;  Mel  Rosae,  U.  S-;  Mel  Sodae  Boratis,  U.  S.; 
Oxymel,  7?r.;  Oxymel  Scillae,  i»r.;  Pilulae  Ferri  Carbonatis,  U.S.;  Pilulae  Qui- 
niae  Sulphatis,  U.S.;  Tinctura  Cardamomi  Composita,  U.S.;  Tinctura  Opii 
Camphorata,  U.  S.  W. 

MEL  ROS^.  U.S.  Honey  of  Roses. 

"  Take  of  Red  Rose,  in  moderately  fine  powder,  two  troyounces ;  Clarified 
Honey  txcentxj-five  troyounces;  Diluted  Alcohol  a  sufficient  quantity .  Moisten 
the  powder  with  half  a  fluidounce  of  Diluted  Alcohol,  pack  it  firmly  in  a  coni- 
cal glass  percolator,  and  gradually  pour  Diluted  Alcohol  upon  it  until  six  flui- 
drachms  of  filtered  liquid  have  passed.  Set  this  aside,  and  continue  the  perco- 
lation until  half  a  pint  more  of  liquid  is  obtained.  Evaporate  this,  by  means  of 
a  water-bath,  to  ten  fluidrachms,  add  the  reserved  liquid,  and  mix  the  whole 
with  the  Clarified  Honey."  U  S. 

Though  one  of  the  officinals  in  the  late  London  and  Edinburgh  Pharma- 
copcBlas,  the  Honey  of  Roses  has  been  dropped  in  the  British. 

The  U.  S.  formula  is  based  on  that  of  Prof.  Grahame,  of  Baltimore.  (See  Am. 
Journ.  of  Pharm.,  Sept.  1859,  p.  443.)  The  object  in  reserving  a  portion  of  the 
first  tincture,  in  the  process,  is  to  avoid  the  evaporation  of  the  volatile  oil  in  the 
concentration  of  the  liquid,  and  thus  to  preserve  the  flavour  as  well  as  the  as- 
tringency  of  the  roses.  Honey  of  roses  forms  a  pleasant  addition  to  the  gargles 
employed  in  inflammation  and  ulceration  of  the  mouth  and  throat.  W. 

MEL  SOD^  BORATIS.  U.S.  Mel  Boracis.  Br.  Honey  of  Borate 
of  Soda.  Honey  of  Borax. 

"  Take  of  Borate  of  Soda,  in  fine  powder,  starry  grains;  Clarified  Honey  a 
troyounce.  Mix  them."  U.  S. 
81 
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"Take  of  Borax,  in  fine  powder,  sixty-four  grains;  Clarified  Honey  an 
ounce  [avoirdupois].  Mix."  Br. 

This  preparation  might  well  be  left  to  extemporaneous  prescription.  It  is 
used  in  the  thrush  of  infants,  and  aphthous  ulcerations  of  the  mouth.      W. 

OXYMEL.  Br.   Oxymel 

"Take  of  Clarified  Honey  forty  ounces  [avoirdupois];  Acetic  Acid  ^ue 
fluidounces ;  Distilled  Water  five  fiuidounces.  Liquefy  the  Honey  by  heat, 
and  mix  with  it  the  Acetic  Acid  and  Water."  Br. 

This  mixture  of  honey  and  vinegar  forms  a  pleasant  addition  to  gargles,  and 
is  sometimes  used  as  a  vehicle  of  expectorant  medicines,  and  to  impart  flavour 
to  drinks  in  febrile  complaints.  W. 

OXYxMEL  SCILL^.  Br.   Oxymel  of  Squill. 

"  Take  of  Yinegar  of  Squill  a  pint  [Imperial  measure]  ;  Clarified  Honey  two 
pounds  [avoirdupois].  Mix,  and  evaporate  by  a  water-bath,  until  the  product, 
when  cold,  shall  have  a  specific  gravity  of  1-32."  Br. 

After  a  long  vogue,  this  preparation  fell  into  such  neglect  that  it  was  aban- 
doned by  the  Pharmacopoeias.  Itsreintroduction,  however,  into  the  Br.  Phar- 
macopoeia indicates  that  it  is  still  prescribed.  It  has  the  virtues  of  squill,  but 
is  in  no  respect  superior  to  the  syrup.  It  is  chiefly  used  as  an  expectorant  in 
chronic  catarrh,  humoral  asthma,  hooping-cough,  and  generally  in  those  states 
of  the  pulmonary  organs  in  which  the  bronchial  tubes  are  loaded  with  a  viscid 
mucus  of  difficult  expectoration.  The  dose  is  from  one  to  two  fluidrachms.  In 
large  doses  it  is  emetic,  and  as  such  may  sometimes  be  given  with  advantage 
in  infantile  croup  and  catarrh.  W. 

MISTURiE. 

Mixtures. 

This  term  should  be  restricted,  in  the  language  of  pharmacy,  to  those  prepara- 
tions in  which  insoluble  substances,  whether  solid  or  liquid,  are  suspended  in 
watery  fluids,  by  the  intervention  of  gum  arable,  sugar,  the  yelk  of  eggs,  or  other 
viscid  matter.  When  the  suspended  substance  is  of  an  oleaginous  nature,  the 
mixture  is  properly  called  an  emulsion.  The  object  of  these  preparations  is 
usually  to  facilitate  the  administration,  to  conceal  the  taste,  or  to  obviate  the 
nauseating  effects  of  unpleasant  medicines;  and  their  perfection  depends  upon 
the  intimacy  with  which  the  ingredients  are  blended.  Some  skill  and  care  are 
requisite  for  the  production  of  a  uniform  and  perfect  mixture.  As  a  general 
rule,  the  body  to  be  suspended  should  be  thoroughly  mixed  by  trituration  with 
the  substance  intended  to  act  as  the  intermedium,  before  the  watery  vehicle  is 
added.  In  the  case  of  the  liquid  balsams  and  oils,  if  gum  arable  be  employed  as 
the  intermedium,  it  should  be  previously  brought  to  the  state  of  mucilage  of  the 
consistence  directed  in  the  U.  S.  Pharmacopoeia.*  The  white  of  eggs  has  been 
frequently  ordered  by  physicians  as  the  suspending  substance  ;  but  it  is  inferior 
for  this  purpose  to  the  yelk,  or  to  gum  arable.  When  the  white  is  used  it  should 
be  well  beaten,  and  incorporated  with  the  oleaginous  or  balsamic  substances  be- 
fore the  water  is  added.  Mixtures  are  generally  the  objects  of  extemporaneous 
prescription  ;  but  a  few  have  been  deemed  of  sufficient  importance  to  merit  a 
place  in  the  Pharmacopoeias.  They  should  be  prepared  only  when  wanted  for 
use.  The  Mixtures,  formerly  officinal,  which  were  discarded  in  the  original  pre- 
paration of  the  Br.  Pharmacopoeia,  are  Mistura  Acacise,  Ed.,  Mistura  Althsese, 
JSid-^Mistura  G amphorae  cum  Jtfa(/nesia,  Ed.,  Mistura  Ferri  Aromatica,  Dub., 

*  The  proportion  of  gum  and  water  necessary  to  make  a  good  emulsion  with  the  fixed 
oils  varies  with  the  oil.  Thus,  while  castor  oil  requires  only  two  drachms  of  the  gum  and 
three  drachms  of  water  to  the  ounce,  most  other  fixed  oils  require  half  their  weight  of 
gum,  and  a  weight  of  water  equal  to  half  that  of  the  oil  and  gum  united.  These  quan- 
tities heing  well  rubbed  together,  any  desirable  amount  of  water  may  afterwards  be 
gradually  added,  and  will  readily  incorporate  with  the  other  ingredients.  (Overbeck, 
Fharm.  Cent  Blatt,  A.  D.  1851,  p.  95.) 
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^^^HM/ura  Qentiana  Composila,  Lonil.,  and  Mialura  Spiritun  Vint  Oallici,  Lond. 

^^^Df  tlieHe,  however,  the  last  throe  have  been  readmitted  iDto  the  preeent  edi- 

■Bon.  W. 

^  MTSTITRA  AMMONIACI.  U.S.,  Br.  Mixture  of  Ammoniac. 

"Take  of  Ammoniac  oi^e  hundred  and  twenty  grains;  AVater  half  a  pint. 
Rul»  iIh'  Ammoniac  with  the  Water,  gradually  added,  until  they  are  thoroughly 
mixed,  and  strain."  U.  S. 

"  Take  of  Ammoniacum,  in  coarse  powder,  a  quarter  of  an  ounce  [avoirdu- 
)>ois]  ;  DistilU'd  WnWr  eiffht  fluidounce.K.  Triturate  the  Ammoniacum  with  the 
Water,  gradually  a(ld(>d,  until  the  mixture  assames  a  milky  appearance,  the:i 
strain  through  muslin."  Jir. 

In  this  mixture  the  insoluble  part  of  the  ammoniac  is  suspended  by  moans  of 
the  gum,  imparting  a  milky  appearance  to  the  preparation,  which,  from  this  cir- 
cumstance, was  formerly  called  lac  ammoniaci  or  milk  of  ammoniac.  The 
greater  portion  of  the  resin  subsides  upon  standing.  The  mixture  is  slightly 
curdled  by  acids.  The  dose  is  from  one  to  two  tablespooufuls.  W. 

MISTURA  A^rYGBALyE.  U.S.,  Br.  Mixture  of  Almout.  Almond 
Mixture.  Almond  Emulsion. 

"Take  of  Sweet  Almond  half  a  troyounce;  Gum  Arabic,  in  fine  powder, 
thirty  grains  ;  Sugar  one  hundred  and  tiventy  grains  ;  Distilled  Water  eight 
fluidounces.  Having  blanched  the  Almond,  beat  it  with  the  Gum  Arabic  and 
Sugar,  in  a  mortar,  until  they  are  thoroughly  mixed  ;  then  rub  the  mixture  with 
the  Distilled  Water  gradually  added,  and  strain."  U.  S. 

"  Take  of  Compound  Powder  of  Almonds  two  ounces  and  a  TiaZ/"  [avoirdu- 
pois]; Distilled  Water  one  pint  [Imperial  measure].  Rub  the  powder  with  a 
little  of  the  Water  into  a  thin  paste,  then  add  the  remainder  of  the  Water,  and 
strain  through  muslin."  Jir. 

These  preparations  are  essentially  the  same ;  the  gum  and  sugar,  which  enter 
into  the  U.  S.  formula  directly,  being  ingredients  of  the  compound  powder  of 
almonds  of  the  British.  The  processes  are  both  preferable  to  that  of  the  old 
London  Pharmacopoeia,  in  which  a  confection  of  almonds  was  employed ;  as  this 
preparation  was  liable  to  spoil  quickly  when  kept.  The  gum  arable  in  the.se  for- 
mulas is  introduced,  not  so  much  for  its  demulcent  properties,  as  to  assist  in  the 
suspension  of  the  insoluble  ingredients  of  the  almonds.  The  same  formula  will 
answer  for  the  preparation  of  an  emulsion  of  bitter  almonds,  which  may  be  pre- 
ferred to  the  present  when  a  slight  influence  of  hydrocyanic  acid  is  desired. 

The  oleaginous  matter  of  the  almonds  is  suspended  in  the  water  by  means 
of  their  albumen,  gum,  and  sugar,  forming  a  milky  emulsion.  When  the  almonds 
themselves  are  emplo3'ed,  as  in  the  U.  S.  process,  care  should  be  taken  to  reduce 
them  to  the  consistence  of  a  paste  previously  to  the  addition  of  the  water;  and 
with  each  successive  portion  of  fluid  a  uniform  mixture  should  be  formed  before 
another  portion  is  added.  Common  water,  when  not  very  impure,  ma}-^  be  pro- 
perly substituted  for  the  distilled.  Great  care  should  be  taken  to  select  the 
almonds  perfectly  free  from  rancidity.  The  mixture  is  not  permanent.  Upon 
standing,  the  oil  rises  like  thick  cream  to  the  surface,  and  the  separation  is  ef- 
fected more  quickly  by  heat,  alcohol,  and  the  acids,which  coagulate  the  albumen. 
The  preparation  is  clo.sely  analogous  to  milk  in  chemical  relations  and  appear- 
ance. In  warm  weather  it  soon  becomes  sour,  and  unfit  for  use. 

The  almond  mixture  has  a  bland  taste,  and  may  be  used  as  an  agreeable, 
nutritive  demulcent  in  catarrhal  and  dysenteric  affections,  and  irritation  of 
the  urinary  passages.  To  be  of  service  it  must  be  freely  employed.  From  two 
to  eight  fluidounces  maybe  taken  at  once.  It  is  occasionally  emploj'ed  as  the 
vehicle  of  less  agreeable  medicines ;  but  should  not  be  used  in  connection  with 
any  considerable  quantity  of  tinctures,  acidulous  salts,  or  other  substances  con- 
taining an  excess  of  acid.  W. 

MISTURA  ASSAFCETID.E.  Z7.6\  Assafetida  Mixture. 

"  Take  of  Assafetida  one  hundred  and  twenty  grains;  Water  half  a  pint. 
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Rub  the  Assafetida  with  the  Water,  gradually  added,  until  they  are  thoroughly 
mixed."  U.  S. 

This  mixture,  from  its  whiteness  and  opacity,  is  frequently  called  lac  assa- 
foetidse  or  milk  of  assafetida.  It  is,  as  a  general  rule,  the  best  form  for  the 
administration  of  this  antispasmodic,  being  less  stimulant  than  the  tincture, 
and  more  prompt  in  its  action  than  the  pill.  Its  excessively  disagreeable  smell 
and  taste  are,  however,  objections,  which  induce  a  frequent  preference  of  tlie 
last-mentioned  preparation.  It  is  very  often  employed  as  an  enema.  The  dose 
is  from  one  to  two  tablespoonfuls  frequently  repeated.  From  two  to  four  fluid- 
ounces  may  be  given  by  the  rectum.*  W. 

MISTURA  CHLOROFORMI.  i7.6'.   llixture  of  Chloroform. 

"Take  of  Purified  Chloroform  half  a  troyounce ;  Camphor  sixty  grains; 
the  yolk  of  one  Egg;  Water  six  fiuidounces.  Rub  the  yolk  in  a  mortar,  first 
by  itself,  then  with  the  Camphor,  previously  dissolved  in  the  Chloroform,  and 
lastly,  with  the  Water,  gradually  added,  so  as  to  make  a  uniform  mixture."  U.  S. 

In  consequence  of  the  great  facility  with  which  camphor  dissolves  in  chloro- 
form, and  the  ready  miscibility  of  the  solution,  by  the  intervention  of  the  yelk 
of  eggs,  with  water,  this  mixture  affords  an  easy  and  agreeable  method  of  ad- 
ministering these  medicines  jointly.  Besides,  in  consequence  of  the  preserva- 
tive influence  of  the  chloroform,  it  will  keep  long  unchanged.  The  dose  is  one 
or  two  tablespoonfuls.  W. 

MISTURA  CREASOTI.  Br.    Oreasote  Mixture. 

"  Take  of  Creasote,  Glacial  Acetic  Acid,  of  each,  sixteen  minims ;  Spirit  of 
Juniper  half  a  fluidrachm ;  Syrup  one  fluidounce ;  Distilled  Water  fifteen 
fluidounces.  Mix  the  Creasote  with  the  Acetic  Acid,  gradually  add  the  Water, 
and  lastly  the  Syrup  and  Spirit  of  Juniper."  Br. 

The  dose  of  this  mixture  is  a  fluidounce,  containing  a  minim  of  creasote.   W. 

MISTURA  CRET^.  U.  S.,  Br.    Chalk  3Iixture. 

"  Take  of  Prepared  Chalk  half  a  troyounce ;  Sugar  [refined],  Gum  Arabic, 
in  fine  powder,  each,  one  hundred  and  twenty  grains;  Cinnamon  Water,  Water, 
each,  four  fluidounces.  Rub  them  together  until  they  are  thoroughly  mixed. " 
U.S. 

"Take  of  Prepared  Chalk  a  quarter  of  an  ounce  [avoirdupois];  Gum  Aca- 
cia, in  powder,  a  quarter  of  an  ounce  [avoird.]  ;  Syrup  half  a  fluidounce; 
Cinnamon  Water  seven  fluidounces  and  a  half  Triturate  the  Chalk  and  Gum 
Acacia  with  the  Cinnamon  Water,  then  add  the  Syrup  and  mix."  Br. 

This  mixture  is  a  convenient  form  for  administering  chalk,  and  is  much  em- 
ployed in  looseness  of  the  bowels  accompanied  with  acidity.  Laudanum  and 
kino  or  catechu  are  very  often  added  to  increase  its  astringency.  The  dose  is 
a  tablespoonful  frequently  repeated.  W. 

MISTURA  FERRI  AROMATICA.  ^r.  Aromatic  3fixture  of  Iron. 
"Take  of  Pale-Cinchona  Bark,  in  powder,  one  ounce;  Calumba  Root,  in 

*  Syrup  of  Assafetida.  Such  a  preparation  has  been  proposed  by  Mr.  Rieliard  Peltz.  He 
has  found  the  following  formula  to  answer  the  purpose  best.  Take  of  assafetida  5j, 
boiling  water  Oj,  sugar  Ibsij.  Kub  the  assafetida  with  a  part  of  the  water  so  as  to  make 
a  uniform  paste,  then  gradually  add  the  remainder  of  the  water,  strain,  and  add  the 
sugar,  heating  moderately  till  it  is  dissolved.  This  has  a  less  disagreeable  taste  than  the 
mixture,  and  keej)s  much  better,  remaining  several  months  without  change,  while  the 
-latter  is  often  altered  in  a  short  time.  The  dose  is  the  same  as  that  of  the  mixture. 
[Am.  Journ.  0/  PlMvm.,  xxiv.  313.) — Note  to  the  tenth  edition. 

Wine  of  Assafetida.  Mr.  H.  N.  Rittenhouse  proposes  a  concentrated  wine  of  assafetida, 
as  aftbrding  an  easy  method  of  preparing  the  mixture,  which,  when  called  for  in  haste, 
cannot  always  be  furnished  in  due  time,  from  the  amount  of  trituration  required.  He 
rubs  half  an  ounce  of  the  gum-resin  with  ten  fluidrachms  of  white  wine  until  the  former 
is  suspended.  Two  ounces  of  the  wine  are  thus  obtained  ;  and,  as  each  drachm  contains 
fifteen  grains  of  assafetida,  it  is  easy  to  prepare  the  mixture  of  the  ofHcinal  strength,  hy 
simply  mixing  the  wine  in  due  proportion  with  water.  [Am.  Journ.  of  Pharin.,  xxvii. 
216.) — Note  to  the  eleventh  edition. 
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^^Hoiirse  powder,  half  an  ounce ;  Clovt^H,  bruised,  a  quarter  of  an  ounce;  Fine 

^^^pron  Wir«(  half  an  ounce;  Compound  Tincture  of  CardauiouiH  three  Jluid' 

^fiunveH;  Tincture  of  Orange  Peel  half  a  fiuidounce;  Peppermint  Water  a 

^Sufficiency.    Macerate  the  Cinchona  Hark,  Calumba  Root,  Cloves,  and  Iron 

\  ith  twelve  tiuidounces  of  the  Pepperniirit  Water,  in  a  closed  vcHsel,  for  three 

(iuys,  agitating  occasionally;  then   filter  the  li(|uid,  adding  as  much  Pep{>er- 

niint  Water  to  the  filter  as  will  make  the  product  measure  twelve  and  a  half 

iiiidouuces;  to  this  adil  the  tinctures,  and  preserve  the  mixture  in  a  well- 

lopped  bottle."  Br.    The  weights  used  in  this  process  are  the  avoirdupois, 

11(1  the  measures  the  Imperial. 

This  is  an  old  Dublin  formula,  which,  we  presume,  bases  its  claim  to  an  offi- 
cinal position  upon  the  favourable  experience  of  physicians  who  have  employed 
it ;  for  it  is  certainly  not  one  which,  with  the  light  of  modern  chemistry,  would 
be  apt  to  be  formed.  The  following  comment  upon  it  is  from  the  U.  S.  Dis- 
jien.satory  of  1802. 

This  is  an  aromatic  infu.sion  of  Peruvian  bark  and  columbo,  and  has  no  claim 
to  the  title  given  it  in  the  Pharmacopoeia,  as  it  contains  but  a  minute  propor- 
tion of  iron,  insufficient  for  remedial  effect.  In  consequence  of  the  action  of  the 
vegetable  principles  on  the  wire,  enough  of  the  metal  is  taken  up  to  impart  a 
greenish-black  colour  to  the  liquor;  but  the  quantity  is  scarcely  appreciable  ; 
as  the  iron  appears  to  be  hardly  diminished  by  the  process.  The  mixture  may- 
be given  as  a  tonic  in  the  dose  of  one  or  two  fluidounces.  W. 

MISTURA  FERRI  COUVO^lllA.U.S.,Br.  Compoaml  Mixture  of 
Iron. 

"  Take  of  Myrrh,  Sugar  [refined],  each,  sixty  grains  ;  Carbonate  of  Potassa 
(wenly-five  grains;  Sulphate  of  Iron,  in  coarse  powder,  twenty  grains ;  Spirit 
of  Lavender  half  a  fiuidounce;  Rose  Water  seven  fluidounces  and  a  half 
Rub  the  Myrrh,  Sugar,  and  Carbonate  of  Potassa  with  the  Rose  Water,  gra- 
dually added,  then  with  the  Spirit  of  Lavender,  and,  lastly,  with  the  Sulphate 
of  Iron;  and  pour  the  mixture  immediately  into  a  bottle,  which  must  be  well 
stopped."  U.  S. 

"  Take  of  Sulphate  of  Iron  twenty-five  grains ;  Carbonate  of  Potash  thirty 
grains;  Myrrh.  Refined  Sugar,  of  each,  sixty  grains  ;  Spirit  of  Nutmeg 
four  Jiuidrachms;  Rose  Water  nine  and  a  half  fiuidounce s.  Reduce  the 
Myrrh  to  powder,  add  the  Carbonate  of  Potash  and  Sugar,  and  triturate  them 
with  a  small  quantity  of  the  Rose  Water,  so  as  to  form  a  thin  paste ;  then 
gradually  add  more  Rose  Water  and  the  Spirit  of  Nutmeg,  continuing  the 
trituration  and  further  addition  of  Rose  Water  until  about  eight  fluidounces 
of  a  milky  liquid  is  formed;  then  add  the  Sulphate  of  Iron  dissolved  in  the 
remainder  of  the  Rose  Water,  mix  them  together  thoroughly,  and  preserve  the 
mixture  as  much  as  possible  from  contact  with  the  air."  Br. 

This  is  very  nearly  the  same  with  the  celebrated  tonic  or  antihectic  myrrh 
mixture  of  Dr.  Griffith.  The  sulphate  of  iron  is  decomposed  by  the  carbonate 
of  potassa,  with  the  production  of  sulphate  of  potassa  and  carbonate  of  prot- 
oxide of  iron  ;  while  the  excess  of  the  alkaline  carbonate  forms  a  saponaceous 
compound  with  the  myrrh.  The  mixture  is  at  first  of  a  greenish  colour,  which 
it  loses  upon  exposure  to  the  air,  in  consequence  of  the  conversion  of  the  prot- 
oxide of  iron  of  the  carbonate  into  the  red  or  sesquioxide.  It  may,  however,  be 
kept  for  some  time  without  change,  if  the  vessel  in  which  it  is  contained  be  well 
closed  ;  but  the  best  plan  is  to  prepare  it  only  when  wanted  for  use.  The  sugar 
contained  in  it  contributes  somewhat  to  retard  the  further  oxidation  of  the  prot- 
oxide of  iron,  and,  if  considerably  increased  in  amount,  would  act  stifl  more  effi- 
ciently. The  finest  pieces  of  myrrh  in  lump  should  be  selected,  and  rubbed  down 
for  the  occasion  with  a  little  of  the  rose-water;  as  the  powdered  myrrh  of  the 
shops  is  often  impure,  and  otherwise  does  not  make  a  good  mixture,  owing 
mainly  to  its  loss  of  volatile  oil. 

This  mixture  is  a  good  tonic  in  debility  of  the  digestive  organs,  especially 
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when  attended  with  derangement  of  the  menstrual  function.  Hence  it  is  used 
with  advantage  in  chlorosis  and  hysterical  affections.  It  has  been  also  much 
employed  in  the  hectic  fever  of  phthisis  and  chronic  catarrh.  It  is  eontraindi- 
cated  by  the  existence  of  inflammation  of  the  gastric  mucous  membrane.  The 
dose  is  one  or  two  fluidounces  two  or  three  times  a  day,  W. 

MISTURA  GENTIA:?^^.  Br.  Ivfusum  Gentiame  Composihm.  Br. 
1864.   Gentian  Mixture. 

"Take  of  Gentian  Root,  sliced,  a  quarter  of  an  ounce;  Bitter  Orange  Peel, 
cut  small,  Coriander  Fruit,  bruised,  each,  thirty  grains  ;  Proof  Spirit  two  fiuid- 
ounces;  Distilled  Water  eight  Jiuidounces.  Macerate  the  Gentian,  Orange 
Peel,  and  Coriander  in  the  Proof  Spirit,  for  two  hours,  then  add  the  Water. 
Macerate  again  for  two  hours,  and  strain  through  calico.''  Br. 

According  to  the  strict  pharmaceutical  meaning  of  mixtures,  this  prepara- 
tion does  not  belong  to  that  class,  being  in  fact  a  compound  infusion,  as  it  was 
named  in  the  first  edition  of  the  British  Pharmacopeia  ;  but  as  it  was  thought 
})roper,  in  the  present  edition,  to  introduce  the  old  London  Compound  Infusion 
of  Gentian,  it  became  necessary  to  find  another  name  for  the  preparation  here 
given,  and  it  was  consequently  placed  among  the  mixtures.  The  British  Gen- 
tian Mixture  is  almost  identical  with  the  U.  S.  Compound  Inf  union  of  Gen- 
tian, to  which  the  reader  is  referred  for  further  remarks  on  the  subject.  (See 
page  1229.)     The  dose  is  a  fluidounce.  -         W. 

MISTURA  GLYCYRRHIZ^  COMPOSITA.  U.S.  Componnd 
Mixture  of  Liquorice.  Brown  Mixture. 

"  Take  of  Liquorice  [extract],  in  fine  powder.  Sugar,  in  coarse  powder,  Gum 
Arabic,  in  fine  powder,  each,  half  a  troyounce  ;  Camphorated  Tincture  of  Opium 
two  fluidounces  ;  Wine  of  Antimony  a  fluidotince  ;  Spirit  of  Nitrous  Ether 
half  a  fluidounce  ;  Water  twelve  fluidounces.  Rub  the  Liquorice,  Sugar,  and 
Gum  Arabic  with  the  Water,  gradually  added  ;  then  add  the  other  ingredients, 
and  mix  the  whole  together."  U.  S. 

This  is  an  exceedingly  popular  cough  mixture,  which  was  made  officinal  in 
the  U.  S.  Pharmacopoeia  of  1850.  The  spirit  of  nitrous  ether  is  probably  useful 
by  somewhat  retarding  decomposition.  The  preparation  is  applicable  to  the 
advanced  stages  of  catarrhal  affections,  after  expectoration  has  become  estab- 
lished. The  dose  is  a  tablespoonful  for  an  adult ;  a  teaspoonful  for  a  child  two 
years  old.  It  should  be  well  shaken  when  administered.  W. 

MISTURA  GUAIACI.  Br.   Guaiac  Mixture. 

"  Take  of  Guaiacum  Resin,  in  powder,  Refined  Sugar,  of  each,  half  an  ounce 
[avoirdupois]  ;  Gum  Acacia,  powdered,  a  quarter  of  an  ounce  [avoird.]  ;  Cin- 
namon Water  one  ^in/ [Imperial  measure].  Triturate  the  Guaiacum  with  the 
Sugar  and  the  Gum,  adding  gradually  the  Cinnamon  Water."  Br. 

For  the  changes  of  colour  which  the  Guaiac  in  this  mixture  undergoes,  and 
produces  in  other  substances,  see  Guaiaci  Besina,  p.  441.  From  one  to  four 
tablespoonfuls  may  be  given  for  a  dose,  and  repeated  two  or  three  times  a  day, 
or  more  frequently.  W. 

MISTURA  POTASS^E  CITRATIS.  U.  8.  Liquor  Potass^  Citra- 
Tis.  U.  S.  1850.  Mixture  of  Citrate  of  Potassa.  Neutral  Mixture. 

"Take  of  Lemon  Juice,  fresh,  half  a  pint ;  Bicarbonate  of  Potassa  a  suffi- 
cient quantity.  Add  the  Bicarbonate  gradually  to  the  Lemon  Juice  until  the 
acid  is  completely  saturated  ;  then  strain  through  muslin."  U.  S. 

For  remarks  on  this  preparation,  see  Liquor  Potassse  Citratis,  page  1268. 
The  dose  is  a  tablespoonful  or  half  a  fluidounce,  which,  when  taken,  may  be 
somewhat  diluted  with  water.  W. 

MISTURA  SCAMMONII.  Br.  Scammony  Mixture. 
"Take  of  Resin  of  Scammony /owr  grains;  Milk  two  \Jluid']ounces.    Tri- 
turate the  Resin  of  Scammony  with  a  little  of  the  Milk,  and  continue  the  tritu- 
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ration,  Kradiiully  adding  tbo  reDialuder  of  the  Milk,  uutil  a  uniform  emulsion 

obtttiiH'ii."  7/r. 

This  oflicinal  is  an  imitation  of  a  mixture  recommended  by  Plancho.  The 
resin  of  scanimony  mixes  admirably  with  the  vehicle,  and  forms  an  emulwiua 
scarcely  ilislinjfuishable  in  appearance  or  taste  from  rich  milk.  Of  course,  it 
should  be  prepared  only  when  wanted  for  immediate  use.  The  whole  is  to  be 
taken  for  a  dose.  W. 

MISTURA  SENN^   COMPOSITA.  Br.    Comjwund  Mixture  of 
nti. 

"  Take  of  Sulphate  of  Magnesia /oMr  ouncea  [avoirdupois] ;  Extract  of  Li- 
quorice half  an  ounce  [avoird.]  ;  Tincture  of  Senna  two  and  a  half  jluidounces 
finiperial  measure]  ;  Compouud  Tincture  of  Cardamoms  ten  Jluidrachma  ; 
nfusion  of  Senna  a  Kujfficiency.  Dissolve  the  Sulphate  of  Magnesia  and  Ex- 
tract of  Liquorice  in  fourteen  fluidounces  [Imp.  meas.]  of  the  Infusion  of  Senna, 
with  the  aid  of  a  gentle  heat,  then  add  the  Tinctures,  and  sufiBcient  Infusion  of 
Senna  to  make  one  pint  [Imp.  meas  ]."  Br. 

This  is  a  new  form  of  compound  infusion  of  senna,  called  commonly  the  black 
draught.  We  prefer  the  form  given  under  Infuaum  Sennae(page  1232),  as  being 
more  ea-ssily  prepared,  and  quite  as  efficient.  The  dose  of  this  mixture  is  given 
in  the  Br.  Pharmacopoeia  as  from  one  fluidounce  to  one  and  a  half.  W. 

MISTURA  SPIRITUS  VINI  GALLICL  Br.  Mixture  of  SpirUof 
French  Wine.  Brandy  Mixture. 

"Take  of  Spirit  of  French  Wine  [Brandy],  Cinnamon  Water,  of  each, /owr 
fluidounces ;  the  Yolk  of  two  Eggs;  Refined  Sugar  half  an  ounce  [avoirdu- 
pois]. Rub  the  Yolk  and  Sugar  together,  then  add  the  Cinnamon  Water  and 
Spirit.*"  Br. 

This  is  a  formula  of  the  London  College,  which  was  dropped  on  the  prepa- 
ration of  the  first  British  Pharmacopceia,  to  be  taken  up  again  in  the  pre.sent 
edition.  It  is  a  nutritious  and  stimulant  draught,  applicable  to  the  sinking 
stage  of  low  forms  of  fever  ;  but  scarcely  entitled  to  a  place  in  the  Pharma- 
copceia. At  least,  if  egg-nog  is  admitted,  there  would  seem  to  be  no  good  reason 
for  excluding  milk-punch.  The  dose  of  it  is  one  or  two  fluidounces.  W. 

MORPHIA. 
Preparationa  of  Morphia. 

MORPHIA.  U.  S.  Morphia. 

"Take  of  Opium,  sliced,  twelve  troyounces ;  Water  of  Ammonia  six  fluid- 
ounces ;  Animal  Charcoal,  in  fine  powder,  Alcohol,  Distilled  Water,  each,  a 
sufficient  quantity.  Macerate  the  Opium  with  four  pints  of  Distilled  Water  for 
twenty-four  hours,  and,  having  worked  it  with  the  hand,  again  macerate  for 
twenty-four  hours,  and  strain.  In  like  manner,  macerate  the  residue  twice  suc- 
cessively with  the  same  quantity  of  Distilled  Water,  and  strain.  Mix  the  infu- 
sions, evaporate  to  six  pints,  and  filter;  then  add  five  pints  of  Alcohol,  and 
afterwards  three  fluidounces  of  the  Water  of  Ammonia,  previously  mixed  with 
half  a  pint  of  Alcohol,  After  twenty-four  hours,  pour  in  the  remainder  of  the 
Water  of  Ammonia,  mixed,  as  before,  with  half  a  pint  of  Alcohol ;  and  set  the 
liquid  aside  for  twenty-four  hours  that  crystals  may  form.  To  purify  these,  boil 
them  with  two  pints  of  Alcohol  until  they  are  dissolved,  filter  the  solution,  while 
hot,  through  Animal  Charcoal,  and  set  it  aside  to  crystallize."  U.  S. 

This  process  will  be  better  understood  by  a  previous  acquaintance  with  the 
properties  and  chemical  relations  of  the  substance  in  question. 

Morphia  crystallizes  from  alcohol  in  the  form  of  small,  colourless,  shining 
crystals.  It  is  inodorous  and  bitter.  Expo.sed  to  a  moderate  heat,  it  loses  its 
water  of  crystallization  and  the  crystalline  form,  becoming  white  and  opaque. 
At  a  higher  temperature  it  melts,  forming  a  yellowish  liquid,  which  becomes 
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white  and  crystalline  upon  cooling.  Heated  in  the  open  air,  it  burns  with  a 
bright  flame,  and  at  a  red  heat  is  wholly  dissipated.  In  the  products  resulting 
from  the  combustion  of  opium  or  morphia,  this  alkaloid  may  be  detected,  proving 
that  it  is  partly  volatilized,  when  burned.  (Descharmes,  Arch.  Gen.,  Fev.  1855, 
p.  240.)  According  to  Mr.  Guy,  morphia  melts  at  330°,  and  sublimes  at  340°, 
leaving  a  carbonaceous  residue.  (Pharm.  Journ.  and  Trans.,  Feb.  1868,  p. 
375.)  It  is  insoluble  or  nearly  so  in  cold  water,  soluble  in  rather  less  than 
100  parts  of  water  at  212°,  slightly  soluble  in  cold  alcohol,  and  freely  so  in  boil- 
ing alcohol,  which  deposits  it  upon  cooling.  It  is  dissolved  also  by  the  fixed 
and  volatile  oils,  but  very  slightly  if  at  all  by  ether.  Both  morphia  and  its  salts 
are  insoluble  in  chloroform.  (Lepage,  Journ.  de  Pharm.,  xxv.  258.)  Morphia 
in  solution  is  to  a  considerable  extent  absorbed  by  animal  charcoal,  which, 
though  it  will  part  with  most  of  the  alkaloid  to  alcohol,  cannot  be  wholly  de- 
prived of  it  by  repeated  washings  with  that  liquid,  whether  cold  or  hot.  (Lefort, 
Journ.  de  Pharm.,  Aout,  1861,  p.  98.)  Its  solution  restores  the  blue  colour  of 
litmus  paper  reddened  by  acids,  and  turns  the  yellow  of  turmeric  to  brown. 
With  the  acids  it  forms  salts,  which  are  generally  soluble,  and  are  decomposed 
by  the  alkalies.  The  solutions  of  potassa  and  soda  also  dissolve  morphia,  which 
is  precipitated  slowly  from  them  on  exposure  to  the  air,  in  consequence  of  the 
absorption  of  carbonic  acid.  Solution  of  ammonia  has  to  a  certain  extent  the 
same  solvent  power  ;  and  hence  the  necessity,  in  precipitating  morphia  by  this 
alkali,  not  to  employ  it  in  great  excess.  Solution  of  iodine  with  iodide  of  potas- 
sium precipitates  the  salts  of  morphia  in  aqueous  solution.  With  chlorine  water 
morphia  and  its  salts  assume  an  orange  colour,  and  the  same  effect  is  produced 
on  them  by  solution  of  chlorinated  soda.  (Fairthorne,  Am.  Journ.  of  Pharm., 
xxviii.  9.)  By  the  contact  of  nitric  acid,  they  assume  a  blood-red  colour,  which 
ultimately  changes  to  yellow  ;  and  this  is  one  of  the  tests  of  morphia ;  but,  as  the 
same  change  of  colour  is  produced  with  brucia  and  impure  strychnia,  it  cannot  be 
relied  on  in  the  absence  of  other  evidence.  Nitric  acid  also  produces  a  red  colour 
with  oil  of  cloves,  but  in  this  case  the  red  does  not  change  to  yellow.  When 
added  to  a  solution  of  iodic  acid,  or  an  acidulous  iodate,  morphia  and  its  salts  red- 
den the  liquid  and  set  iodine  free.  (Serullas.)  This  is  a  very  delicate  test,  but  is 
not  conclusive,  as  various  other  organic  substances  act  in  a  similar  manner. 
M.  J.  Lefort,  however,  has  found  that  the  colour  produced  by  these  substances 
is  removed  by  ammonia,  while  the  redness  produced  with  morphia  is  greatly 
intensified  by  addition  of  that  alkali.  This  test,  thus  modified  by  the  addition 
of  ammonia,  is  so  delicate  that,  according  to  M.  Lefort,  it  will  detect  one  part 
of  morphia  in  10,000  parts  of  a  liquid  holding  it  in  solution.  (Journ.  de  Pharm,., 
Aout,  1861,  p.  113.]*  Morphia  and  its  salts  assume  a  fine  blue  colour  with  the 

*  When  a  mixture  of  a  liftle  morphia  and  iodic  acid  with  a  few  drops  of  water  is  gently 
heated  in  a  capsule,  a  series  of  explosions  is  produced,  with  the  evohition  of  gas.  The 
?ame  thing  happens  with  other  vegetable  alkaloids  treated  in  the  same  manner  ;  and  Dr. 
Brett  proposes  this  reaction  of  iodic  acid,  which  takes  place  with  no  other  organic  sub- 
stance that  he  has  tried,  as  a  test  of  the  alkaloids.  {Pharm.  Journ.,  xvi.  211.) 

Unsized  Paper  in  testing  for  Moiyhia.  Most  of  the  tests  of  morphia  will  act  more  satisfac- 
torily if  the  alkaloid  or  its  salts  be  fixed  in  unsized  paper,  which  will  then  exhibit  the  char- 
acteristic changes  of  colour  when  exposed  to  the  agents  employed.  Paper  may  be  prepared 
for  "this  purpose  by  dipping  slips  of  perfectly  white  filtering  paper  several  times  in  the 
liquid  to  be  examined,  and,  after  each  immersion,  drying  the  paper  by  a  moderate  heat. 
(Lefort,  Journ.  de  Pharm.,  Aout,  1861,  p.  106.) — Note  to  the  twelfth  edition. 

Stasis  method  of  extracting  the  Alkaloids  from  Mixtures.  To  separate  the  alkaloid  from 
foreign  matters,  the  mixture  is  treated  alternately  with  water  and  alcohol  in  diiferent  de- 
grees of  concentration  ;  the  liquors  thus  obtained  are  filtered  ;  tartaric  or  oxalic  acid,  but 
preferably  the  former,  is  added  in  excess  ;  the  mixture  is  heated  to  160°  or  170°  F.;  the 
whole  is  placed  upon  a  filter  ;  the  deposited  matter  is  washed  with  concentrated  alcohol ; 
the  alcoholic  solution  is  evaporated  at  a  temperature  not  exceeding  95°  F.;  the  residue  is 
introduced  into  a  small  bottle  ;  a  solution  of  caustic  potassa  or  soda  is  added,  little  by  little, 
and  afterwards  four  or  five  times  the  measure  of  ether  ;  the  mixture  is  shaken  and  then 
allowed  to  stand  ;  and,  finally,  theether  is  decanted,  and  yields  the  alkaloid  by  spontaneous 
.  evaporation.  Stas  included  morphia  among  the  alkaloids  thus  separable,  though  known 
to  be  nearly  insoluble  in  ether  ;  but  Lefort  has  shown  that  the  process  is  not  applicable  to 
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leftquiohlorido  of  iron,  and  the  salts  of  the  Kosquioxidc ;  at  least  this  is  true  of 
tlio  ulkaluid,  its  sulphate,  acetate,  and  oxahite;  and  the  same  effect  will  bo 
produced  by  tlio  other  salts,  if  previously  decomposed  by  an  alkali ;  but  that 
this  test  should  be  satisfactory,  it  is  necessary  to  operate  on  inorf)hia  either  in 
])owdcr  or  concentrated  solution.  (Le/ort.)  Water,  acids,  and  alkalies,  added 
in  hirjfo  ((uautity  to  the  blue  compound  formed,  destroy  its  colour.  According 
to  Pelletier,  moreover,  there  occasionally  e.\ists  in  opium  a  principle  called  by 
him  pseudomorphia,  which  becomes  red  under  the  action  of  nitric  aci<l,  and 
chan^fes  the  salts  of  ses(|uioxide  of  iron  blue,  and  yet  is  destitute  of  poisonous 
properties ;  so  that  the  occurrence  of  these  phenomena,  in  any  medico-leg^al 
case,  cannot  be  considered  as  certain  evidence  of  the  presence  of  morphia.  (See 
Atn.  Journ.  of  Pkarm.,\'\\\.  11.)  The  terchloride  of  g'old  precipitates  morphia 
first  yellow,  then  bluish,  and  lastly  violet.  {LarocquenntX  Tkibierge.)  Peroxide 
■  of  copper  and  oxide  of  silver  are  precipitated  by  morphia  from  their  ammoniacal 
•  solutions,  and  ferridcyanide  of  potassium  in  solution  is  reduced  by  it  to  the  fer- 
rocyanido.  (Ghein.  Oaz.,  no.  367,  p.  54.)  A  solution  of  acetate  or  sulphate  of 
morphia,  containing  only  one  part  of  the  salt  in  100,  precipitates  silver  from  a 
solution  of  the  nitrate  of  that  metal.  (Hondey.)  Morphia  is  precipitated  from 
its  solutions  by  potassa  or  soda,  and  redissolved  by  an  excess  of  the  alkali. 
Infusions  of  galls  and  other  vegetable  substances  containing  tannic  acid  pre- 
cipitate} morphia  in  the  state  of  a  tannate,  which  is  soluble  in  acetic  acid  ;  but 
according  to  Dublanc,  the  alkaloid  is  not  precipitated  by  pure  gallic  acid.  If  am- 
monia be  added  to  a  mixture  of  the  solutions  of  chlorine  and  morphia,  a  dark- 
brown  colour  is  produced,  which  is  destroyed  by  a  further  addition  of  chlorine. 
The  proportion  of  the  constituents  of  morphia  is  somewhat  differently  given  by 
different  writers.  According  to  the  most  recent  authorities,  anhydrous  morphia 
consists  of  thirty-four  eqs.  of  carbon  204,  nineteen  of  hydrogen  19,  one  of  nitro- 
gen 14,  and  six  of  oxygen  4S  =  285,  to  which  in  the  crystals  are  added  two  eqs. 
of  water  18,  or  about  5  8  per  cent.  (C„H,^N0,,2H0). 

Various  processes  for  preparing  morphia  have  been  employed.  In  most  of 
them  the  morphia  is  extracted  from  opium  by  maceration  with  water  either  pure 
or  acidulatc(^,  is  then  precipitated  by  ammonia,  and  afterwards  purified  by  the 
agency  of  j»'x)hol,  or  by  repeated  solution  in  a  dilute  acid  and  precipitation. 

Sertiirner,  the  discoverer  of  morphia,  made  an  infusion  of  opium  in  distilled 
water,  precipitated  the  morphia  by  ammonia  in  excess,  dissolved  the  precipi- 
tate in  dilute  sulphuric  acid,  precipitated  anew  by  ammonia,  and  purified  by 
solution  in  boiling  alcohol,  and  crystallization. 

The  process  of  the  PVcnch  Codex  is  a  modification  of  that  of  Sertiirner.  It 
is  as  follows.  "Take  of  opium  1000  parts,  solution  of  ammonia  a  sufficient 
fc  quantity.  Exhaust  the  opium,  by  means  of  cold  water,  of  all  its  parts  soluble 
r  in  that  menstruum.  For  that  purpose,  it  is  sufficient  to  treat  the  opium,  four 
times  consecutively,  with  ten  parts  of  water  to  one  of  the  drug,  provided  care  be 
taken  to  macerate  the  opium  for  some  hours,  and  to  work  it  with  the  hands. 
Filter  the  liquors,  and  evaporate  them  to  a  quarter  of  their  volume.  Then  add 
sufficient  ammonia  to  render  the  liquor  very  sensibly  alkaline.  Boil  for  some 
minutes,  always  maintaining  a  slight  excess  of  ammonia.  Upon  cooling,  the 
morphia,  impure  and  much  coloured,  will  be  precipitated  in  granular  crystals, 
which  are  to  be  washed  with  cold  water.  Reduce  this  coloured  morphia  to 
powder,  macerate  it  for  twelve  hours  in  alcohol  of  24°  Cartier  [sp.  gr.  about 
0900]  ;  then  decantthe  alcoholic  liquid;  dissolve  the  residuary  morphia,  already 
in  great  measure  deprived  of  colour  by  the  cold  alcohol,  in  boiling  alcohol  of  33° 
Cartier  [sp.  gr.  about  0850] ;  add  to  the  solution  a  little  animal  charcoal,  and 
filter.  Upon  cooling,  the  morphia  crystallizes  in  colourless  needles.  In  this  state 
the  morphia  always  retains  some  narcotina,  to  free  it  from  which,  boil  it  with 
sulphuric  ether  in  a  matrass  with  a  long  neck  surmounted  by  a  refrigerator." 

that  alkaloid.  (Jcnim.de  Pharm.,A.i>&t,\8&l,]\.  99.)  M.  Alfred  Valser,  however,  has  ascer- 
tained that,  if  acetic  ether  he  substituted  for  ether,  the  process  is  equally  applicable  to 
morpbin.  (See  Am.  Journ.  ofPhann.,  Sept.  1864,  p.  489.) — Note  to  the  twelfth  edition. 
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The  process  of  the  U.  S.  Pharmacopoeia  is  an  improvement  upon  the  forego- 
ing, and  is  essentially  the  same  as  this  of  Dr.  Edward  Staples,  published  in  the 
Journal  of  lli,e  Philadelphia  College  of  Pharmacy  (i.  15).  Without  repeating 
a  description  of  the  process,  we  shall  make  such  remarks  upon  its  several  steps, 
as  appear  to  us  likely  to  be  of  practical  advantage.  The  employment  of  water 
as  the  solvent  is  justified  by  the  almost  universal  practice.  It  is  true  that  dilute 
acetic  acid  has  sometimes  been  employed,  and  Vogel  states  that  the  product 
thus  obtained  is  much  greater  than  when  water  alone  is  used.  But,  when  the 
opium  is  properly  comminuted,  either  by  being  reduced  to  a  coarse  powder 
when  dry,  or  by  being  finely  sliced  in  its  ordinary  state.water  alone  will  be  found 
sufficiently  to  extract  the  morphia,  by  a  protracted  maceration  or  digestion  in 
successive  portions  of  water,  assisted  by  kneading,  as  directed  in  the  Pharmaco- 
poeia. The  acids  have  this  disadvantage,  that  they  dissolve  more  of  the  narco- 
lina  than  pure  water,  and  thus  render  the  ultimate  product  more  impure;  for 
the  narcotina  which  is  originally  taken  up  continues  associated  with  the  morphia 
in  all  the  subsequent  steps  of  the  process.  It  has  been  proposed  to  expose  the 
opium  to  fermentation  with  water  and  yeast,  in  order  to  facilitate  the  extraction 
of  the  morphia.  By  this  plan  M.  Blondeau  succeeded  in  procuring  more  of  the 
alkaline  principle  than  he  could  obtain  by  the  ordinary  mode;  and  his  results 
were  confirmed  by  the  experiments  of  MM.  Ilobiquet  and  Guibourt.  According 
to  these  latter  chemists,  no  alcohol  is  produced  during  the  fermentation,  which 
appears  to  act  merely  by  disengaging  the  morphia  from  the  combinations  in 
which  it  naturally  exists,  and  which  tend  to  counteract  the  solvent  power  of  the 
menstruum.  Alcohol  was  proposed  as  the  solvent  by  M.  Guillermond,  but  is  lia- 
ble to  the  objection  that  it  dissolves  also  the  resin,  a  portion  of  which  is  after- 
wards precipitated  with  the  morphia,  and  embarrasses  the  process.  Much  of  the 
resin,  however,  may  be  separated  by  distilling  most  of  the  alcohol  from  the  tinc- 
ture, and  then  adding  water.  The  resin  is  precipitated,  and  the  liquor  may  now 
be  treated  in  the  same  manner  as  the  aqueous  infusion.*  On  the  whole, however, 
the  officinal  mode  of  extraction  will  probably  be  found  most  satisfactory;  and 
Mohr  states  that  opium  thus  exhausted  yields  no  more  morphia  even  to  muri- 
atic acid ;  but  he  recommends  that  each  maceration  should  be  followed  by  strong 
expression.  The  infusion  of  o|)ium  having  been  prepared,  the  next  object  is  to 
decompose  the  meconate  or  other  salt  of  morphia  contained  in  it.  For  this  pur- 
pose solution  of  ammonia  is  added,  which  seizes  the  acid,  and  precipitates  the 
organic  alkali ;  but  much  colouring  matter  is  thrown  down  along  with  the  lat- 
ter, occasioning  some  trouble  to  separate  it,  unless  measures  are  taken  to  obvi- 
ate this  effect.  The  object  is  gained  by  mixing  the  infusion  with  alcohol,  pre- 
viously to  the  addition  of  the  ammonia,  and  by  employing  the  solution  of  am- 
monia itself  in  connection  with  alcohol,  as  directed  in  the  Pharmacopoeia.  This 
is  the  peculiarity  and  chidf  merit  of  the  process  of  Dr.  Staples.  By  the  presence 
of  the  alcohol  in  all  parts  of  the  liquor,  the  colouring  matter  is  dissolved  as  soon 
as  it  is  separated  by  the  ammonia,  and  the  morphia  is  thus  precipitated  in  a 
much  purer  state.  The  advantage  of  adding  the  ammonia  in  separate  portions 
is,  that  the  morphia,  being  thus  more  slowly  disengaged,  can  be  more  completely 
deprived  of  its  impurities  by  the  alcohol  of  the  mixture,  than  if  the  whole  were 
liberated  at  once.  It  is  necessary  to  be  careful  that  the  ammonia  be  not  in  great 
excess  ;  as  it  has  the  property,  under  these  circumstances,  of  dissolving  the  mor- 

*  By  a  modification  of  the  process  of  Guillermond,  MM.  Desmedt  have  succeeded  in  ex- 
tracting all  the  morpliia  from  opium,  perfectly  free  from  narcotina.  Of  crude  opium  60 
parts  were  treated  with  240  of  alcohol  at  71°  centigrade  (160°  F.),  and  expressed  when 
cold;  the  residue  was  then  treated  in  the  same  manner  with  160  parts  of  alcohol;  the 
liquor  was  introduced  into  a  bottle  well  stopped  ;  next  day  a  copious  crystallization  of 
narcotina  appeared,  without  the  least  morphia  ;  the  liquid  was  decanted,  and,  on  the  ad- 
dition of  4  parts  of  ammonia,  furnished  a  considerable  quantity  of  morphia,  free  from 
narcotina.  To  the  mother-liquor  a  little  distilled  water  was  added,  and  the  mixture  was 
kept  at  the  temperature  of  24°  C.  In  two  days  an  additional  quantity  of  the  crystals  of 
morphia  was  obtained  equally  free  from  narcotina.  The  opium  was  completely  exhausted,  . 
and  the  60  parts  employed  furnished  5  parts  of  morphia.  i^Annuaire  de  T/ieTap. ,18o2, 
p.  31.) — Note  to  the  tenth  edition. 


r 


PART  It.  Morphia.  1291 


phia  in  some  dof^roc,  and  will  therefore  lesson  the  product,  while  waste  is  in* 
eurred  by  its  own  unnecessary  consumption.  Very  little  more  Hhould  be  added 
than  is  suttieient  to  saturate  the  acid  present.  The  solution  of  ammonia  of  the 
shops  is  ofteit  mucit  below  the  onicinul  stnixlard,  and  this  should  always  be  at- 
tended to  in  the  process.  Alcohol  is  mi.xed  with  the  ammonia  before  it  is  added, 
in  order  that  every  particle  of  the  separated  morphia  may  come  in  contact  with 
the  particles  of  this  fluid,  and  thus  have  the  opportunity  of  btsing-  deprived  of 
colouring?  matter.  The  crystals  of  morphia  obtained  by  this  first  operation 
have  a  lijf  ht-yello\vish  colour,  and  are  much  purer  than  when  no  alcohol  is  added 
to  the  infusion  before  the  precipitation  by  ammonia.  According  to  Dr.  Staples, 
opium  yields  from  10  to  12  5  per  cent,  of  the  crystals.  Their  purification  by  so- 
lution in  boilinj^  alcohol  is  the  concluding  step  of  the  operation.  The  liquid,  on 
cooling,  deposits  the  morphia  crystallized,  and  nearly  free  from  colour.  As  cold 
alcohol  retains  a  portion  of  morphia,  it  should  not  be  employed  too  largely. 
Alcohol  somewhat  reduced  by  wattr  is  preferable  to  highly  rectified  spirit;  as 
it  is  less  capable  of  holding  the  morphia  in  solution  when  cold.  It  is  sufficiently 
strong  at  25°  Baume  (sp.  gr.  090'32).  The  impure  morphia  remaining  in  the 
alcohol  may  be  obtained  by  distilling  off  the  latter,  and,  when  sufficiently  accu- 
mulated, may  bo  purified  by  a  separate  operation.  The  crystals  of  morphia  may 
also  be  purified  by  solution  in  dilute  sulphuric  acid,  digestion  with  purified  ani- 
mal charcoal,  filtration,  and  precipitation  by  ammonia.  If  alcohol  be  added  to 
the  .solution  previously  to  the  ammonia,  the  digestion  with  animal  charcoal  may 
be  dispensed  with,  as  the  alcohol  retains  tlie  colouring  matter.  Morphia  pro- 
cured in  this  way  always  contains  narcotina,  from  which  it  may  be  freed  by  ether, 
or  in  some  of  the  modes  hereafter  to  be  indicated. 

Magnesia  was  employed  by  Robiquet  instead  of  ammonia.  But  his  process 
was  soon  abandoned  ;  as  it  was  found  to  occupy  more  time,  to  require  a  greater 
consumption  of  alcohol,  and  to  be  attended  with  a  greater  loss  of  morphia  in 
consequence  of  the  previous  washing,  than  the  processes  in  which  ammonia  was 
employed  as  the  precipitant.  For  ^n  account  of  it  the  reader  is  referred  to  former 
editions  of  this  work. 

A  process  for  extracting  morphia  without  the  employment  of  alcohol  was  de- 
vised by  MM.  Henry,  jun.,  and  Plisson.  The  opium  was  exhausted  by  water 
acidulated  with  muriatic  acid ;  the  resulting  solution  was  sufficiently  concen- 
trated, then  filtered,  and  decomposed  by  ammonia  ;  the  precipitate  was  washed 
and  treated  with  muriatic  acid  to  saturation;  and  the  muriatic  solution  was  boiled 
with  animal  charcoal,  filtered,  and  evaporated  to  the  point  of  crystallization. 
The  cry.stals  of  muriate  of  morphia  thus  obtained  were  pressed,  purified  by  re- 
j>eated  solution  and  crystallization,  and  finally  decomposed  by  ammonia.  {Journ. 
de  Chim.  Med.,  Mars,  1828  ) 

Somewhat  similar  to  this  is  the  process  of  Gregory,  of  Edinburgh,  by  which 
muriate  of  morphia  is  obtained  by  double  decomposition  between  chloride  of 
calcium  and  the  meconate  of  morphia  of  the  opium,  and  the  muriate  thus  ob- 
tained is  decomposed  by  ammonia.  This  process  was  adopted  by  the  Ed.  College 
for  the  preparation  of  muriate  of  morphia;  and  is  retained  in  the  present  Br, 
Pharmacopoeia,  It  will  be  sufficiently  explained  under  Muriate  of  Morphia. 

Mohr  has  proposed  a  process  founded  on  the  solubility  of  morphia  in  water 
mixed  with  lime,  which  he  recommends  as  the  shortest  and  easiest  method  of 
procuring  the  alkaloid,  without  the  use  of  alcohol,  and  without  the  possibility  of 
contamination  from  narcotina.  Opium  is  three  or  four  times  successively  mace- 
rated with  three  parts  of  water,  and  each  time  strongly  expressed.  The  liquors 
are  then  added  to  a  boiling-hot  milk  of  lime,  containing  a  quantity  of  lime  equal 
to  about  a  sixth  or  a  quarter  of  the  opium  used  ;  and  the  mixture  is  boiled  for 
a  few  minutes.  It  is  then  strained  through  linen,  and  the  residue  washed  with 
boiling  water  and  expressed.  The  whole  of  the  narcotina  is  left  behind,  as  not 
a  trace  of  it  can  be  discovered  in  the  filtered  liquor.  The  liquor  thus  obtained 
is  evaporated  till  reduced  to  double  the  weight  of  the  opium,  then  quickly  fil- 
tered through  paper,  and  heated  to  ebullition.    Muriate  of  ammonia  is  now 
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added  to  it  in  the  proportion  of  1  part  to  16  of  the  opium  used  ;  and  the  mor- 
phia is  abundantly  precipitated.  Tlie  use  of  animal  charcoal  is  unnecessary  in 
the  process,  as  the  lime  acts  even  more  powerfully  as  a  decolorizing  agent.  The 
crystallized  morphia  obtained  is  somewhat  coloured,  but  may  be  rendered  pure 
by  solution  in  dilute  muriatic  acid,  boiling  with  milk  of  lime,  filtration,  and  pre- 
cipitation by  muriate  of  ammonia.  (Annal.  der  Fharm.,  xxxv.  119.) 

Various  other  processes,  or  modifications  of  those  above  described,  have  been 
proposed;  but,  for  the  preparation  of  small  quantities  of  morphia  by  the  apo- 
thecary, none  are  probably  better  adapted  than  thatof  the  U.  S.  Pharmacopoeia, 

It  has  been  already  stated  that  morphia,  obtained  in  the  ordinary  manner, 
contains  a  considerable  proportion  of  narcotina.  It  is  highly  probable  that  this 
ingredient  exercises  no  influence,  either  beneficial  or  injurious,  upon  the  opera- 
tion of  the  morphia ;  but  as  the  contrary  has  been  supposed,  various  methods 
have  been  employed  for  separating  it.  The  simplest  and  easiest  is  to  submit  the 
mixture  to  the  action  of  ether,  which  dissolves  the  narcotina  and  leaves  the  mor- 
phia. The  agency  of  acetic  acid  may  also  be  resorted  to.  Distilled  vinegar,  or 
diluted  acetic  acid  of  the  same  strength,  Avill  dissolve  the  morphia  and  leave  the 
narcotina,  and  the  former  may  be  recovered  from  the  acetic  solution  by  saturating 
the  acid  with  ammonia.  Another  mode  is  to  dissolve  the  mixed  bases  in  strong 
acetic  acid  (of  7°  Baume,  or  sp.  gr.  1-0511,  for  example),  and  expose  the  solu- 
tion to  heat.  The  narcotina  is  deposited,  and  the  morphia,  remaining  in  solution, 
may  be  precipitated  by  diluting  the  liquid  and  adding  ammonia.  [Journ.  de 
Pharm.,  xvii.  640.)  Wittstock  advises  one  of  the  following  modes.  Dissolve 
the  impure  morphia  in  dilute  muriatic  acid,  evaporate  to  the  point  of  crystalliza- 
tion, and  strongly  express  the  crystals,  which  consist  solely  of  the  muriate  of 
morphia,  the  narcotina  being  retained  in  the  mother-waters: — or  saturate  the 
muriatic  solution  with  common  salt,  which  will  render  the  liquor  milky,  and 
cause  the  narcotina  to  separate  after  some  days ;  then  precipitate  the  morphia 
by  ammonia: — or  pour  into  the  diluted  muriatic  solution  a  weak  ley  of  caustic 
potassa,  which,  if  in  slight  excess,  will  dissolve  the  morphia  at  the  moment  of 
its  separation,  while  the  narcotina  is  precipitated  ;  then  immediately  filter  the 
liquor,  and  separate  the  morphia  by  neutralizing  the  alkali.  If  the  potassa  is  in 
greatexcess,  a  little  of  the  narcotina  is  redissolved.  (Berzelius,  Traitede  Ghim.) 
Mohr  recommends  to  dissolve  the  morphia  in  dilute  muriatic  acid,  and  to  boil 
the  solution  with  lime,  which  throws  down  the  narcotina  and  holds  the  morphia 
dissolved.  The  liquid  being  filtered  yields  the  morphia  upon  the  addition  of 
muriate  of  ammonia.  (Annal.  der  Pharm.,  xxv.  123.) 

The  proportion  of  pure  morphia  which  Turkey  opium  is  capable  of  afford- 
ing varies  from  9  per  cent,  or  less  to  14  per  cent.,  according  to  the  quality  of 
the  drug ;  but  much  less  than  the  least  quantity  mentioned  is  often  obtained, 
in  consequence  of  the  incomplete  exhaustion  of  the  opium,  the  loss  in  the 
process  for  preparing  it,  or  inferiority  in  the  quality  of  the  drug. 

Medical  Properties.  There  can  be  no  doubt  that  morphia  is  the  chief  nar- 
cotic principle  of  opium,  from  which,  however,  it  differs  somewhat  in  its  mode  of 
action  The  difference  probably  arises  in  part  from  the  peculiar  state  of  combina- 
tion in  which  morphia  exists  in  opium,  but  chiefly  from  other  narcotic  principles 
being  associated  with  it.  That  the  former  is  in  some  degree  the  cause,  would 
seem  from  the  circumstance  that,  long  before  the  discovery  of  this  alkaloid,  pre- 
parations of  opium  were  habitually  used,  in  which  the  properties  of  the  medicine 
were  somewhat  similarly  modified  by  the  agency  of  vinegar,  lemon-juice,  or  other 
vegetable  acid.  In  consequence  of  its  insolubility  in  water,  morphia  in  its  pure 
state  is  less  certain  in  its  effects  than  some  of  its  saline  compounds ;  as  the  mode 
and  degree  of  its  action  must,  in  some  measure,  depend  on  the  presence  or  ab- 
sence of  acid  in  the  stomach,  and  perhaps  on  the  peculiar  character  of  the  acid. 
Its  salts  are  therefore  always  preferred.  The  acetate,  sulphate,  and  muriate  have 
been  employed.  Between  these  there  is  a  great  similarity  of  action,  and  what 
may  be  said  of  one,  in  regard  to  its  therapeutical  effects,  will  equally  apply  to  the 
others.   They  have  the  anodyne,  soporific,  and  diaphoretic  properties  of  opium, 
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but  ftrulcssHtimulaut.IeHs  dirtposed  to  constipate  the  bowelfl.  and  loss  apt  to  leave 
behind  ihuni  heuiiucthe,  nausea,  or  other  unpieaHant  effect.  They  are  UHually  alm> 
more  acceptal)ie  to  an  irritated  stomach,  and  may  be  retained,  when  opium  or  ilH 
tincture  wouW  Ihj  rejected.  That  they  operate  by  entering?  tlie  circulation  in 
proved  by  tiie  detection  of  morphia  in  the  urine,  thouf^h  it  '\h  Haid  not  to  be  elimi- 
nated by  the  skin.  (  Lefort.)  They  are  applicable  to  all  cases  where  the  object 
is  to  relieve  pain,  (piiet  restlessness,  proniote  sleep,  or  allay  nervous  irritation  in 
any  shape  ;  but  are  less  etiicient  than  opium  in  the  suppression  of  morbi<l  dis- 
charj^es,  and  as  stimulants  in  low  forms  of  disease.  A  great  advantaf^^e  which 
they  pos.sess  is  the  convenience  of  their  external  application  to  blistered  surfaces, 
and  the  certainty  of  their  effects  when  thus  applied.  In  cases  which  do  not  ad- 
mit of  the  internal  use  of  opium  or  its  preparations,  the  acetate  or  sulphate  of 
morphia,  sprinkled,  in  triple  the  ordinary  dose,  upon  a  blistered  surface  denuded 
of  the  cuticle,  will  be  found  to  exercise  upon  the  system  all  the  influence  it  is 
capable  of  exerting  when  taken  into  the  stomach.  Applied  in  this  manner,  these 
salts  are  peculiarly  useful  in  relieving  violent  neuralgic  pains,  and  controllingob- 
stinate  sickness  of  the  stomach.  When  intended  to  act  on  the  system  through 
the  medium  of  the  skin,  they  should  be  applied  preferably  to  the  epigastrium; 
when  to  act  locally,  as  near  the  affected  part  as  possible.  Solutions  of  the  salts 
of  morphia  also  sometimes  operate  very  favourably,  both  generally  and  locally, 
when  injected,  by  means  of  a  sharp-pointed  syringe,  adapted  to  the  purpose,  into 
the  areolar  tissue  beneath  the  skin.  Given  in  doses  nearly  but  not  quite  suffi- 
cient to  produce  sleep,  they  sometimes  occasion  a  very  troublesome  condition  cTf 
the  l)rain,  amounting  almost  to  delirium;  but  this  always  subsides  spontane- 
ou.sly,  or  vanishes  immediately  upon  the  increase  of  the  dose.  An  embroca- 
tion for  external  use  may  be  made  by  dissolving  muriate  or  acetate  of  morphia 
in  glycerin,  which  takes  up  about  5  per  cent,  of  these  salts  at  common  tem- 
peratures, and  more  with  the  aid  of  heat.  (Journ.  de  Pharm.,  xxvi.  90.)  Oleic 
acid  has  also  been  proposed  as  a  vehicle  for  morphia  externally  used,  as  it  dis- 
solves both  the  alkaloid  and  its  salts  perfectly  in  considerable  proportion.  A 
liniment  has  been  proposed,  consisting  of  300  parts  of  oleic  acid  and  1  of 
morphia,  scented  with  a  little  oil  of  bergamot.  (Ibid.,  xxvi.  302.) 

In  overdoses,  morphia  and  its  salts  produce  the  effects  of  narcotic  poisons, 
though  not  perhaps  equally  with  a  quantity  of  opium  equivalent  in  anodyne  ope- 
ration. An  instance  of  death  from  the  injection  of  three  grains  of  morphia  into 
the  rectum  is  recorded  by  Dr.  Anstie,  of  England,  but  the  age  of  the  patient  is  not 
mentioned.  (Med.  Times  and  Gaz.,  Dec.  1862,  p.  317.)  The  toxicological  treat- 
ment is  precisely  the  same  as  in  the  case  of  laudanum.  (See  Opium.)  Strong 
coffee  has  been  employed  with  great  apparent  advantage  as  an  antidote. 

As  the  proportion  of  acid  necessary  to  neutralize  morphia  is  very  small,  the 
dose  of  the  alkaloid  is  the  same  as  that  of  its  salts.  One-sixth  of  a  grain  may 
be  considered  about  equivalent  to  a  grain  of  opium  of  the  medium  strength. 

Off. Prep.  Morphias  Acetas,  U.S.;  Morphiae  Murias,  U.S.;  Morphise  Sul- 
phas, U.S.  W. 

MORPHIA  ACETAS.  U.S.,  Br.  Acetate  of  Morphia. 

"  Take  of  Morphia,  in  fine  powder,  freed  from  narcotina  by  the  action  of 
Ether,  a  tr  oy  ounce ;  Distilled  Water  half  a  pint;  Acetic  Acid  a  sufficient 
quantity.  Mix  the  Morphia  with  the  Distilled  Water;  then  carefully  drop  in 
Acetic  Acid,  constantly  stirring,  until  the  Morphia  is  saturated  and  dissolved. 
Evaporate  the  solution,  by  means  of  a  water-bath,  to  the  consistence  of  syrup. 
Lastly,  dry  the  salt  with  a  gentle  heat,  and  rub  it  into  powder."  U.  S. 

"  Take  of  Hydrochlorate  of  Morphia  two  owwes  [avoirdupois] ;  Solution 
of  Ammonia,  Acetic  Acid,  Distilled  Water,  of  each,  a  sufficiency.  Dissolve 
the  Hydrochlorate  of  Morphia  in  one  pint  [Imperial  measure]  of  Distilled 
Water,  and  add  Solution  of  Ammonia  until  the  Morphia  is  precipitated  and  the 
liquid  rendered  slightly  alkaline.  Collect  the  precipitate  on  a  filter,  wash  it  with 
Distilled  Water ;  then,  having  transferred  it  to  a  porcelain  dish,  add  four  [fluid] 
ounces  of  Distilled  Water  and  a  sufiBcient  quantity  of  Acetic  Acid  to  neutralise 
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and  dissolve  it.  Evaporate  the  solution  by  the  heat  of  a  water-bath  until  it 
concretes  on  cooling.  Lastly,  dry  the  salt  with  a  gentle  heat,  and  reduce  it  to 
powder."  Br. 

In  the  U.  S.  process,  morphia  is  saturated  with  acetic  acidf  which  is  em- 
ployed in  preference  to  vinegar  for  saturating  the  alkaloid,  because  it  can  leave 
no  impurity  in  the  resulting  salt.  The  solution  of  the  morphia  in  the  water  is  an 
indication  that  it  is  saturated.  A  small  excess  of  acid  is  attended  with  no  incon- 
venience, as  it  is  subsequently  driven  off  by  the  heat.  Care  is  required  not  to 
employ  too  much  heat  in  the  evaporation ;  as  the  acetate  is  easily  decomposed, 
a  portion  of  the  acetic  acid  escaping,  and  leaving  an  equivalent  portion  of  un- 
combined  morphia.  With  attention  to  arrest  the  evaporation  at  a  certain  point, 
the  acetate  may  be  obtained  in  the  state  of  crystals;  but  the  crystallization  is 
attended  with  some  difficulty,  and  evaporation  to  dryness  is  almost  universallv 
preferred.  Some  recommend  to  dissolve  the  morphia  in  boiling  alcohol,  instead 
of  suspending  it  in  water,  previously  to  the  addition  of  the  acetic  acid.  A  less 
heat  is  thus  required  in  the  evaporation,  and  impurities  in  the  morphia  may 
often  be  detected,  as  they  are  apt  to  be  insoluble  in  alcohol.  To  ascertain,  in 
this  case,  whether  the  morphia  is  saturated,  it  is  necessary  to  employ  litmus 
paper,  the  blue  colour  of  which  should  not  be  restored,  if  previously  reddened 
by  an  acid.  If  the  morphia  used  in  preparing  the  acetate  contain  narcotina,  it 
will  be  best  to  employ  as  the  solvent  distilled  vinegar,  or  diluted  acetic  acid  of 
the  same  strength,  and  to  favour  its  solvent  power  by  heat.  Under  these  cir- 
cumstances it  dissolves  only  the  morphia,  leaving  the  narcotina  nearly  or  quite 
untouched.  (Hodgson,  Journ.  of  the  Philad.  Col.  of  Pharm.,y.  35.) 

The  British  process  differs  from  that  of  the  U.  S.  Pharmacopoeia  only  in  ob- 
taining uncombined  morphia,  as  the  first  step,  by  precipitating  it  from  a  solu- 
tion of  the  muriate ;  morphia  itself  not  being  among  its  officinal  preparations. 

Acetate  of  morphia  crystallizes  in  the  form  of  slender  needles  united  in  fasci- 
culi. It  is  readily  dissolved  by  water,  and  less  easily  by  alcohol.  As  ordinarily 
obtained,  however,  by  evaporation  to  dryness,  it  is  not  entirely  soluble  in  water, 
a  portion  of  it  being  uncombined  morphia.  To  render  it  soluble,  all  that  is 
necessary  is  to  add  a  little  distilled  vinegar.  The  TJ.  S.  Pharmacopoeia  gives 
the  following  tests  of  its  character.  "  From  its  solution  potassa  throws  down  a 
precipitate  which  is  dissolved  by  an  excess  of  the  alkali.  It  is  affected  by  heat, 
nitric  acid,  and  sesquichloride  of  iron,  in  the  same  manner  as  morphia.  When 
sulphuric  acid  is  added  to  the  salt,  acetous  vapoui's  are  evolved."  In  addition 
to  these  tests,  the  London  College,  in  its  late  Pharmacopoeia,  referred  to  the 
property  possessed  by  this  and  other  salts  of  morphia,  when  treated  first  with 
chlorine  and  then  with  ammonia,  of  presenting  a  brown  colour,  which  disappears 
on  the  further  addition  of  chlorine.  The  Edinburgh  College  gave  the  follow- 
ing mode  of  testing  its  purity:  "  One  hundred  measures  of  a  solution  of  ten 
grains  in  half  a  fluidounce  of  water  and  five  minims  of  acetic  acid,  heated 
nearly  to  212°,  and  decomposed  by  a  faint  excess  of  ammonia,  yield  by  agitation 
a  precipitate  which  in  24  hours  occupies  15'5  measures  of  the  liquid." 

From  an  eighth  to  a  quarter  of  a  grain  may  be  given  for  a  dose,  and  repeated, 
if  necessary,  in  order  to  obtain  the  anodyne  and  soporific  effects  of  the  medicine. 
One-sixth  of  a  grain  is  about  equivalent  to  a  grain  of  opium.  It  may  be  given 
in  pill  or  solution.  It  is  frequently  employed  externally,  sprinkled  on  blistered 
surfaces,  to  obtain  its  effects  upon  the  system.  It  is  not  unfrequently  exhibited 
by  subcutaneous  injection ;  but  great  caution  must  be  observed  that  it  be  not 
thrown  into  a  superficial  vein.  A  case  of  alarming  prostration,  coming  on  after 
the  injection  of  a  third  of  a  grain  dissolved  in  four  minims  of  water  into  the 
arm  of  a  woman  suffering  with  neuralgia,  is  recorded  in  the  Med:  Times  and 
Gaz.  (Jan.  1868,  p.  8).  Respiration  and  circulation  were  apparently  suspended ; 
but  the  patient  recovered  under  active  local  stimulation,  aided  b}'^  artificial  re- 
spiration. In  the  subcutaneous  injection  of  this,  as  of  all  other  substances 
given  to  affect  the  system,  it  is  important  that  the  solution  be  perfectly  clear. 

Off.  Prep.    Liquor  Morphiae  Acetatis,  Br  W. 
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MORPHI/E  MURIAS.  U.S.  Morphia  IIydrochloras.  J3r.  Mu- 
rialc  of  Morphia.    Hifdrochlomte  of  Morphia. 

"Tuko  of  Morphia,  in  line  powdor,  a  trot/ounce;  PlHtillcd  Water  half  a 
pint ;  Muriatic  Acid  a  sufficieul  quanti/i/.  Mix  the  Morphia  with  the  Distilled 
Water;  then  carefully  drop  in  Muriatic  Acid,  constantly  Htirring,  until  the 
Morphia  is  saturated  and  dissolved.  Evaporate  the  solution,  hy  means  of  a 
water-hath,  so  that  on  cooling  it  may  crystallize.  Lastly,  drain  the  crystals, 
and  dry  them  on  hihulous  paper."  U.  H. 

"Take  of  Opium,  sliced,  one  pound  [avoirdupois];  Chloride  of  Calcium 
three-quarters  of  an  ounce,  [avoird.]  ;  Turified  Animal  Charcoal  a  (ptarter  of 
an  ounce  [avoird.];  Diluted  Hydrochloric  Acid  two  fiuidounce»,  or  a  auffici' 
rncy :  Solution  of  Ammonia,  Distilled  Water,  of  each,  a  sufficiency.  Mace- 
rate the  Opium  for  twenty-four  hours  with  two  pints  [Imperial  measure]  of 
the  Water,  and  decaht.  Macerate  the  residue  for  twelve  hours  with  two  pints 
[Imp.  meas.]  of  the  Water,  decant,  and  repeat  the  process  with  the  same  quan- 
tity  of  the  Water,  subjecting  the  insoluble  residue  to  strong  pressure.  IJnito 
the  liquors,  evaporate  in  a  water-bath  to  the  bulk  of  one  pint  [Imp.  meas  ],  and 
strain  through  calico.  Pour  in  now  the  Chloride  of  Calcium  previously  dissolved 
in  four  fluidounces  of  Distilled  Water,  and  evaporate  until  the  solution  is  so  far 
concentrated  that,  upon  cooling,  it  becomes  solid.  Envelope  the  mass  in  a  double 
fold  of  .strong  calico,  and  subject  it  to  powerful  pre.s.sure,  preserving  the  dark 
fluid  which  e.Kudes.  Triturate  the  squeezed  cake  with  about  half  a  pint  [Imp. 
meas.]  of  boiling  Distilled  Water,  and,  the  whole  being  thrown  upon  a  i)aper 
filter,  wash  the  residue  well  with  boiling  Distilled  Water.  The  filtered  fluids 
having  been  evaporated  as  before,  cooled,  and  solidified,  again  subject  the  mass 
to  pressure;  and,  if  it  be  still  much  coloured,  repeat  this  process  a  third  time, 
the  expressed  liquids  being  always  preserved.  Dissolve  the  pressed  cake  in  six 
fluidounces  of  boiling  Distilled  Water;  add  the  Animal  Charcoal,  and  digest  for 
twenty  minutes  ;  filter,  wash  the  filter  and  charcoal  with  boiling  Distilled 
Water,  and  to  the  solution  thus  obtained  add  the  Solution  of  Ammonia  in  slight 
excess.  Let  the  pure  cry.stalline  Morphia  which  separates  as  the  liquid  cools, 
be  collected  on  a  paper  filter,  and  washed  with  cold  Distilled  Water  until  the 
washings  cease  to  give  a  precipitate  with  a  solution  of  nitrate  of  silver  acidu- 
lated by  nitric  acid. 

"  From  the  dark  liquids  expressed  in  the  above  process  an  additional  product 
may  be  obtained  by  diluting  them  with  distilled  water,  precipitating  with  so- 
lution of  potash  added  in  considerable  excess,  filtering,  and  supersaturating 
the  filtrate  with  hydrochloric  acid.  This  acid  liquid  digested  with  a  little  ani- 
mal charcoal,  and  again  filtered,  gives  upon  the  addition  of  ammonia  a  small 
quantity  of  pure  niorphia. 

"  Diffuse  the  pure  morphia  obtained  as  above,  through  two  fluidounces  of 
boiling  Distilled  Water  placed  in  a  porcelain  capsule  kept  hot,  and  add,  con- 
stantly stirring,  the  Diluted  Hydrochloric  Acid,  proceeding  with  caution,  so 
•  that  the  morphia  may  be  entirely  dissolved,  and  a  neutral  solution  obtained. 
Set  aside  to  cool  and  crystallize.  Drain  the  crystals,  and  dry  them  on  filtering 
paper.  By  further  evaporating  the  mother-liquor,  and  again  cooling,  additional 
crystals  are  obtained."  Br. 

In  relation  to  the  proce.=s  of  the  U.  S.  Pharmacopoeia,  the  remarks  made  upon 
the  preparation  of  the  sulphate  of  morphia  are  equally  applicable  here.  (See 
Morphise  Sulphas.)  The  troyounce  of  morphia,  directed  in  the  formula,  is  not 
soluble,  even  when  converted  into  the  muriate,  in  half  a  pint  of  cold  water; 
and  the  process,  if  exactly  followed,  could  not  be  carried  out.  By  inadvertence, 
the  direction  was  omitted  to  use  the  water  of  solution  boiling  hot,  in  which  con- 
dition it  will  readily  dissolve  the  whole  of  the  muriate  produced.  The  British 
process  is  based  upon  the  plan,  originally  suggested  by  Wittstock,  improved  by 
Dr.  Wm.  Gregory,  and  adopted  in  the  Edinburgh  Pharmacopoeia,  of  obtaining 
muriate  of  morphia  immediately  from  opium  without  the  use  of  alcohol.  The 
meconate  and  a  little  sulphate  of  morphia  extracted  by  water  from  opium  are  de- 
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composed  by  chloride  of  calcium,  yielding  muriate  of  morphia  in  solution,  and 
meconate  and  sulphate  of  lime  as  precipitates.  The  next  step  consists  in  purify- 
ing the  solution  of  the  muriate  by  repeated  evaporation,  crystallization,  expres- 
sion, and  re-solution,  and  finally  the  action  of  animal  charcoal ;  the  dark  expressed 
liquors  being  set  aside  for  future  operation.  The  third  step  in  the  process  is  to 
obtain  the  morphia  separate  by  precipitation  by  means  of  ammonia  from  the 
solution  of  the  muriate.  Lastly,  the  crystallized  morphia  is  reconverted,  by 
treatment  with  muriatic  acid  and  hot  water,  into  the  muriate  of  morphia,  which 
crystallizes  from  the  solution  as  it  cools.  The  reserved  expressed  liquors  are 
united,  and  made  to  give  up  their  morphia  by  the  reagency  of  potassa  in  excess, 
which  at  once  separates  and  dissolves  the  alkaloid.  The  solution  yields  it  in  a 
crystalline  state  on  the  addition  of  muriatic  acid  in  excess,  and  afterwards  of 
ammonia.  The  morphia  thus  obtained  is  added  to  that  first  procured,  and  with 
it  again  converted  into  the  muriate.  Dr.  Christison  says, -in  favour  of  Dr.  Gre- 
gory's process,  that  the  Edinburgh  manufacturers,  who  follow  it,  produce  a  salt 
of  unrivalled  purity  and  cheapness.  But  it  is  much  better  calculated  for  the 
large  laboratory  of  the  manufacturing  chemist,  than  for  the  smaller  operations 
of  the  apothecary,  who  will  probably  find  the  U.  S.  process  more  convenient. 

Muriate  of  morphia  procured  by  the  old  Edinburgh  process  is  free  from  nar- 
cotina;  but  always  contains  a  portion  of  muriate  of  codeia,  which,  however,  is 
scarcely  sufficient  to  affect  its  operation  upon  the  system.  Dr.  Christison  found 
the  proportion  to  vary  between  a  60th  in  the  muriate  prepared  from  good  Tur- 
key opium,  a  30th  in  that  from  inferior  samples  of  the  same  variety,  and  a  12th 
in  that  from  the  East  Indian.  This  impurity  may  be  separated  by  precipitating 
the  morphia  by  means  of  ammonia  ;  the  codeia  being  left  in  solution  ;  and  this 
no  doubt  is  the  object  of  the  last  step  of  the  present  British  process,  previ- 
ou.sly  to  the  final  conversion  of  the  morphia  into  the  muriate. 

The  late  Dr.  A.  T.  Thomson  published  a  process  for  procuring  muriate  of 
morphia,  which  he  found  considerably  more  productive  than  that  of  the  Edin- 
burgh College.  After  macerating  the  opium  in  water,  as  directed  by  the  College, 
for  thirty  hours,  and  expressing,  he  rubbed  it  in  a  mortar  with  an  equal  weight 
of  pure  white  sand,  and  enough  water  to  form  the  mixture  into  a  paste,  which  he 
placed  in  a  percolator,  and  subjected  to  the  action  of  distilled  water  till  the  fluid 
passed  without  colour  and  taste.  He  then  concentrated  the  liquor  to  the  consist- 
ence of  a  thin  syrup,  added  diacetate  of  lead,  diluted  the  solution  with  twice  its 
bulk  of  distilled  water,  allowed  it  to  stand  for  twenty-four  hours,  decanted  the 
supernatant  liquid,  washed  the  precipitate  with  warm  water,  added  the  wash- 
ings to  the  decanted  solution,  and  concentrated  to  one-half  To  free  the  liquid 
from  any  remaining  acetate  of  lead,  he  added  diluted  Sulphuric  acid  in  slight 
excess,  decanted  the  liquid  from  the  precipitate,  washed  the  latter,  added  the 
washings  to  the  solution,  and  boiled  for  some  minutes  to  drive  off  acetic  acid.  To 
convert  the  sulphate  of  morphia  now  contained  in  the  solution  into  muriate,  he 
added  a  saturated  solution  of  chloride  of  barium,  washed  the  precipitate,  evapo- 
rated the  conjoined  washings  and  solution  to  the  point  of  crystallization,  pressed 
the  crystals,  diluted  and  again  evaporated  the  mother-liquor  so  long  as  it  af- 
forded crystals,  which  were  purified  by  means  of  animal  charcoal,  and  by 
repeated  solution,  evaporation,  and  crystallization.  (Pharvi.  Journ.,\.  459.) 

Muriate  of  morphia  crystallizes  in  tufts  of  feathery  acicular  crystals.  It  is 
white,  inodorous,  bitter,  soluble  in  16  parts  of  water  at  60°,  and  its  own  weight 
at  212°,  and  soluble  also  in  alcohol.  A  saturated  solution  in  boiling  water  forms 
a  solid  crystalline  mass  on  cooling.  The  crystals  are  said  to  consist  of  one  equi- 
valent of  morphia  285,  one  of  muriatic  acid  36  5,  and  six  of  water  54.  Dr.  Chris- 
tison constantly  found  the  crystals,  when  dried  at  150°,  to  contain  12-7  per  cent, 
of  water  ;  and  the  Edinburgh  College  stated  that  the  loss  of  weight  at  212°  is 
not  above  13  per  cent.  The  salt  may  be  known  to  be  a  muriate  by  yielding  in 
solution,  with  nitrate  of  silver,  a  precipitate  insoluble  in  nitric  or  muriatic  acid, 
but  dissolved  by  an  excess  of  ammonia.  Potassa  throws  down  from  its  solution 
a  precipitate  which  is  redissolved  by  an  excess  of  the  alkali.  The  salt  is  affected 
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by  heat,  nitric  acid,  iodic  aeid,8esquicliloride  of  iron,aDd  chlorine  followed  by  ara- 
luijnia,  in  tho  saino  manner  aa  niorpliiu.  Su^ur  \a  Haid  to  have  been  need  largely 
in  the  ndnlteration  of  this  salt.  It  may  be  detected  by  the  test  of  fermentation. 

•'  Twenty  g;rain.s  of  the  .salt  di.**solved  in  half  a  [fluidjounce  of  warm  water, 
with  ammonia  added  in  the  slightest  possible  excess,  give  on  cooling  a  crystal- 
line precipitate,  which,  when  washed  with  a  little  cold  water,  and  dried  by 
e.xposuro  to  the  air,  weighs  1518  grains."  lir. 

This  preparation  of  morphia  is  much  used  in  Great  Britain,  but,  in  this  coun- 
try, les.s  than  either  the  sulphate  or  acetate.  The  dose,  equivalent  to  a  grain 
of  opium,  is  about  one-sixth  of  a  grain. 

Ojf.  Prep.  Liquor  Morphise  Hydrochloratis,  Br.;  Suppositoria  Morphiae, 
Br.:  Trochisci  Morphite,  Br.;  Trochisci  Morphiae  et  Ipecacuanhoe,  Br.    W. 

MORPHINE  SULPHAS.  U.S.   Sulphate  of  Morphm. 

"Take  of  Morphia,  in  fine  powder,  o  troyounce;  Distilled  Water  half  a 
pint;  Diluted  Sulphuric  Acid  a  sufficient  quantUy.  Mix  the  Morphia  with 
the  Di.stilled  Water,  then  carefully  drop  in  Diluted  Sulphuric  Acid,  constantly 
stirring,  until  the  Morphia  is  saturated  and  dissolved.  Evaporate  the  solution, 
by  means  of  a  water-bath,  so  that  on  cooling  it  may  crystallize.  Lastly,  drain 
the  crystals,  and  dry  them  on  bibulous  paper."  U.  S. 

In  this  process  the  morphia  is  known  to  be  saturated  when  it  is  wholly  dis- 
solved by  the  water.  To  ascertain  whether  the  acid  is  added  in  excess,  litmus 
jiaper  may  be  resorted  to.  If  the  morphia  employed  contain  narcotina,  this  will 
remain  in  the  mother-liquor,  and  will  not  contaminate  the  product.  The  mother- 
liquor  remaining  after  the  first  crystallization,  may  be  evaporated  so  as  to  afford 
a  fresh  supply  of  the  sulphate ;  but,  if  the  morphia  was  not  originally  quite 
pure,  the  second  product  will  contain  the  impurities,  and  should  not  be  used 
till  it  has  undergone  further  preparation.  When  impure  morphia  is  employed, 
the  mother-liquor  should  be  mixed  with  alcohol,  or  boiled  with  purified  animal 
charcoal  and  filtered,  and  then  decomposed  by  ammonia,  which  will  precipitate 
the  morphia.  This  may  be  converted  into  the  sulphate  in  the  manner  directed 
by  the  Pharmacopoeia. 

Another  mode  of  obtaining  sulphate  of  morphia  is  to  dissolve  the  alkaloid 
in  boiling  alcohol  of  36°  Baume  (sp.  gr.  08428),  saturate  it  while  hot  with  sul- 
phuric acid,  add  purified  animal  charcoal,  boil  for  a  few  minutes,  and  filter  the 
solution  at  the  boiling  temperature.  Upon  cooling,  it  deposits  most  of  the  sul- 
phate ;  and  the  remainder  may  be  obtained  by  evaporating  the  mother-liquor. 

In  the  evaporation  of  the  solution  of  this  salt,  care  should  be  taken  not  to 
carry  the  heat  too  far;  for,  when  pushed  to  incipient  decomposition  with  an 
excess  of  acid,  a  new  substance  is  formed  containing  no  morphia. 

Sulphate  of  morphia  crystallizes  in  beautifully  white,  minute,  feathery  crys- 
tals, which  are  soluble  in  twice  their  weight  of  cold  water,  and  still  more  soluble 
in  boiling  water.  They  contain,  according  to  Liebig,  in  100  parts,  10-33  of  sul- 
phuric acid,  75-38  of  morphia,  and  14-29  of  water.  By  exposure  to  a  heat  of 
248°  F.  they  lose  9-66  parts  of  the  water,  but  cannot  be  deprived  of  the  re- 
mainder without  decomposition.  They  are  said  to  consist  of  one  equivalent  of 
morphia  285,  one  of  sulphuric  acid  40,  and  six  of  water  54,  of  which  five  are 
water  of  crystallization,  and  may  be  expelled  by  heat.  The  tests  for  it  are  those 
for  sulphuric  acid  and  for  morphia.  The  dose  is  from  an  eighth  to  a  quarter  of 
a  grain,  which  may  be  given  in  pill  or  solution. 

0^.  Prep    Liquor  Morphiae  Sulphatis,  U.  S.  W. 

MUCILAGINES. 

Miicilagea. 

Mucilage,  in  the  ordinary  acceptation  of  the  term,  and  in  the  sense  in 
which  it  is  employed  in  the  U.  S  Pharmacopoeia,  is  an  aqueous  solution  of 
gum,  or  of  substances  closely  allied  to  it.  In  the  British  Pharmacopoeia  it  is 
82 
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applied  also  to  the  semi-liquid,  jelly-like  substance,  resulting  from  the  cooling 
of  a  hot  solution  of  starch.  W. 

MUCILAGO  ACACIA.  TJ.  S.,  Br.    Mucilage  of  Gum  Arabic. 

"  Take  of  Gum  Arabic,  in  pieces,  four  troyounces  ;  Water  half  a  pint.  Add 
the  Water  to  the  Gum  Arabic,  agitate  occasionally  until  it  is  dissolved,  and 
strain."  U.  S. 

"  Take  of  Gum  Acacia,  in  small  pieces, /o?^r  ounces  [avoirdupois];  Dis- 
tilled Waiev  six  fiiidounces.  Put  the  Gum  and  Water  into  a  covered  earthen 
jar,  and  stir  them  frequently  until  the  Gum  is  dissolved.  If  necessary,  strain 
the  solution  through  muslin."  Br. 

The  gum  used  for  this  purpose  should  be  in  small  fragments,  or  coarse  pow- 
der, as  it  is  more  readily  dissolved  in  this  state  than  when  finely  pulverized. 
Straining  is  necessary  to  separate  the  foreign  substances  which  are  often  mixed 
with  gum  arable.  This  mucilage  is  semi-transparent,  almost  colourless  if  pre- 
pared from  good  gum,  viscid,  tenacious,  of  a  feeble  peculiar  odour,  and  nearly 
tasteless.  If  the  solution  of  gum  should  be  coloured,  it  may  be  rendered  colour- 
less by  the  addition  of  a  concentrated  solution  of  chlorine;  and,  by  boiling  for 
about  half  an  hour  so  as  to  drive  off  the  chlorine  and  muriatic  acid,  it  may  be 
rendered  fit  for  use.  (Guerin.)  By  keeping,  mucilage  becomes  sour,  in  conse- 
quence of  the  spontaneous  generation  of  acetic  acid ;  and  this  happens  even 
though  it  be  enclosed  in  well-stopped  bottles.  But,  according  to  Guerin,  the 
solution  of  pure  gum  undergoes  no  change  in  vacuo.  Heat  in  its  preparation  is 
said  to  favour  the  production  of  acid;  and  hence  cold  has  been  substituted  for 
boiling  water  in  the  present  formulas.  Mucilage  is  employed  chiefly  in  the 
formation  of  pills,  and  suspending  insoluble  substances  in  water.  In  pre- 
scribing it  for  mixtures,  it  should  be  recollected  that  it  is  a  solution  of  definite 
strength,  containing,  according  to  the  U.  S.  formula,  half  an  ounce  of  the  gum 
to  each  fluidounce  of  menstruum.  The  British  mucilage  is  a  little  stronger. 
Half  a  fluidounce  is  usually  sufficient  for  a  six  or  eight  ounce  mixture. 

Off. Prep.  Trochisci  Acidi  Tannici,  Br.;  Troch.  Bisniuthi,  Br.;  Troch. 
Catechu,  Br.;  Troch.  Ferri  Iledacti,  Br.;  Troch.  Ipecacuanhae,  Br.;  Troch. 
Morphiae,  Br.;  Troch.  Morphiae  et  Ipecacuanhaj,  Br.;  Troch.  Potassse  Chlo- 
ratis,  Br.;  Troch,  Sodae  Bicarbonatis,  Br.  W. 

MUCILAGO  AMYLI.  Br.    Mucilage  of  Starch. 

"  Take  of  Starch  one  hundred  and  twenty  grains  ;  Distilled  Water  ten  fluid- 
ounces.  Triturate  the  Starch  with  the  Water  gradually  added  ;  then  boil  for 
a  few  minutes,  constantly  stirring."  Br. 

This  mucilage  has  an  opaline  appearance,  and  gelatinous  consistence,  and 
is  much  used  as  a  vehicle  for  laudanum  and  other  active  medicines  given  in 
the  form  of  enema.  In  consequence  of  its  demulcent  properties,  it  may  be  use- 
fully employed  as  an  enema  in  irritation  and  inflammation  of  the  mucous  coat 
of  the  rectum  and  large  intestines.  Its  unpleasant  flavour,  when  it  is  prepared 
from  ordinary  starch,  precludes  its  employment  by  the  mouth. 

Off.P^ep.  Enema  Aloes,  Br.;  Enema  Magnesias  Sulphatis,  Br.;  Enema 
Opii,  Br.;  Enema  Terebinthinae,  Br.  W. 

MUCILAGO  SASSAFRAS.  U.  S.  Infusum  Sassafras  Medulla. 
U.S.  1850.    Mucilage  of  Sassafras.    Infusion  of  Sassafras  Pith. 

"  Take  of  Sassafras  Pith  one  hundred  and  twenty  grains  ;  Water  [cold]  a 
pint.    Macerate  for  three  hours,  and  strain."  U.  S. 

This  infusion  may  be  prepared  in  a  much  shorter  time,  if  the  pith  be  broken 
into  small  fragments,  and  the  mixture  often  agitated.  It  is  much  used  as  an 
application  to  the  eye  in  inflammation  of  the  conjunctiva.  It  niay  be  taken  as 
a  drink,  ad  libitum,  in  inflammatory  and  febrile  diseases,  particularly  inflam- 
mations of  the  mucous  passages.  W. 

MUCILAGO  TRAGACANTHvE.  U.S.,  Br.  Mucilage  of  Traga- 
canth. 

"  Take  of  Tragacanth  a  troyounce  ;  Boiling  Water  a  pint.    Macerate  tho 
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Tragacuiith  with  iho  Water  for  twenty-four  hours,  occasionally  stirring;  then 
rub  them  tog;other  80  aa  to  render  the  mixture  uniform,  and  strain  forcibly 
throu>(li  liiuMi."  U.  S. 

"  Take  of  Trugacanth,  in  powder,  sia-ly  grains  ;  Distilled  Water  ten  Jluid- 
ounce.s.  To  the  Water  contained  in  a  puit  bottle  add  the  Tragacaiith,  agitate 
briskly  for  a  few  minutes,  uiid  again  at  short  intervals,  until  the  Tragacanth 
is  perfectly  diffused  and  finally  has  formed  a  mucilage."  Br. 

A  part  only  of  tragacanth  is  soluble  in  water.  The  remainder  swells  up  and 
forms  a  soft  tenacious  nuiss,  which  may  bo  mechanically  mixed  with  water,  but 
does  not  form  a  proper  solution.  Hence  trituration  is  necessary  to  complete  the 
incorporation  of  the  ingredients.  This  mucilage  is  thick  and  very  viscid,  but  not 
pernniiient,  as  the  water  separates  from  the  insoluble  portion  of  the  tragacanth 
on  standing.  It  is  chiefly  used  in  making  pills  and  troches.  From  its  great  te- 
nacity, it  may  bo  advantageously  employed  for  the  suspension  of  heavy  insolu- 
ble substances,  such  as  the  metallic  oxides,  in  water.  When  kept  long  it  is  apt 
to  undergo  decomposition,  and  to  become  offensive.  Mr.  Maisch  has  found  a  paste 
of  tragacanth  to  keep  perfectly  well  by  the  addition  of  enough  creasote  to  impart 
its  characteristic  odour  faintly.  {Am.  Journ.  of  Fharm.,  March,  1864,  p.  97.) 

Ojf.  Prep.  Trochisci  Ferri  Subcarbonatis.  U.  S.;  Trochisci  Ipecacuanhae, 
U.S.;  Trochisci  Magnesiae,  6". /&'.;  Trochisci  Menthte  Piperitae,  ?7. /S'./  Trochisci 
Sod»  IJicarbonatis,  if.  S.  W. 

MUCILAGO  ULMI.  U.  S.  Infusum  Ulmi.  U.  S.  1850.  Mucilage 
of  Slippery  Elm  Bark.    Infusion  of  Slipper}/  Mm  Bark. 

"Take  of  Slippery  p]lni  Bark,  sliced  and  btuised,  a  troyounce;  Boiling 
Water  a  pint.  Macerate  for  two  hours  in  a  covered  vessel,  and  strain."  U.S. 

This  may  be  used  ad  libitum  as  a  demulcent  and  nutritious  drink  in  catarrhal 
and  nephritic  diseases,  and  in  inflammatory  affections  of  the  intestinal  mucous 
membrane.  It  is  much  employed  locally  as  a  demulcent  in  inflammation  of 
the  skin,  as  in  erysipelas,  &c.  W. 

OLEA  DESTILLATA. 

Distilled  Oils. 

For  an  account  of  the  general  properties  of  the  volatile  or  distilled  oils,  the 
reader  is  referred  to  the  head  of  Olea  Volatilia  in  the  first  part  of  this  work. 
The  following  are  the  U.  S.  general  directions  for  preparing  them. 

OLEA  DESTILLATA.  U.  S. 

"  Most  of  the  Distilled  Oils  are  prepared  by  the  following  general  formula. 
Put  the  substance  from  which  the  Oil  is  to  be  extracted  into  a  retort,  or  other 
vessel  suitable  for  distillation,  and  add  enough  water  to  cover  it;  then  distil 
by  a  regulated  heat  into  a  large  refrigeratory.  Separate  the  Distilled  Oil  from 
the  water  which  comes  over  with  it." 

In  this  manner  are  prepared  Oil  of  Anise,  from  Anise,  bruised^  Oil  of 
Caraway,  from  Caraway,  bruised;  Oil  ok  Cloves,  from  Cloves,  bruised  ;  Oil 
OF  WoRMSEKD,  from  Wormseed ;  Oil  of  Cubbb,  from  Cubeb,  bruised  ;  Oil  of 
Canada  Fleabane,  from  Canada  Fleabane;  Oil  of  Fennel,  from  Fennel, 
bruised ;  Oil  of  Gaultiieria,  from  fresh  Gaultheria  [leaves] ;  Oil  of  IIe- 
DEOMA,  from  Hedeoma ;  Oil  of  .Juniper,  from  Juniper  [berries],  bruised ;  Oil 
OF  Lavender,  from  Lavender  [flowers]  ;  Oil  of  Peppermint,  from  fresh  Pep- 
permint ;  Oil  of  Spearmint,  from  fresh  Spearmint ;  Oil  of  Horsemint,  from 
fresh  Horsemint ;  Oil  of  Pimento,  from  Pimento,  bruised ;  Oil  of  Rosemary, 
from  Rosemary  [tops]  ;  Oil  of  Savine,  from  Savine,  bruised  ;  Oil  of  Sassa- 
fras, from  Bark  of  Sassafras  Root,  bruised;  and  Oil  of  Valerian,  from  A'a- 
lerian,  bruised. 

The  British  Council  gives  no  directions  for  the  preparation  of  the  volatile 
oils,  merely  mentioning  the  names  and  sources  of  such  as  it  recognises.    The 
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following  general  directions  of  the  late  Edinburgh  Pharmacopoeia,  published 
in  former  editions  of  the  Dispensatory,  are  retained  in  the  present. 

"  Substances  yielding  volatile  oils  must  be  distilled  with  water,  the  proper 
proportion  of  which  varies  for  each  article,  and  for  the  several  qualities  of  each. 
In  all  instances,  the  quantity  must  be  such  as  to  prevent  any  of  the  material 
from  being  empyreuniatized  before  the  whole  oil  is  carried  over.  In  opera- 
tions where  the  material  is  of  a  pulpy  consistence,  other  contrivances  must  be 
resorted  to  for  the  same  purpose.  These  consist  chiedy  of  particular  modes  of 
applying  heat,  so  as  to  maintain  a  regulated  temperature  not  much  above  212°. 
On  ihe  small  scale,  heat  may  be  thus  conveniently  applied  by  means  of  a  bath 
of  a  strong  solution  of  muriate  of  lime,  or  by  means  of  an  oil-bath,  kept  at  a  sta- 
tionary temperature  with  the  aid  of  a  thermometer.  On  the  large  scale,  heat  is 
often  applied  by  means  of  steam  under  regulated  pressure.  In  other  operations 
it  is  found  sufficient  to  hang  the  material  within  the  still  in  a  cage  or  bag  of 
line  net-work  ;  and  sometinies  the  material  is  not  mingled  with  the  water  at 
all,  but  is  subjected  to  a  current  of  steam  passing  through  it. 

"  The  best  mode  of  collecting  the  oil  is  by  means  of  the  refrigeratory  de- 
scribed in  the  preface,  from  which  the  water  and  oil  drop  together  into  a  tall 
narrow  vessel,  provided  with  a  lateral  tube  or  lip  near  the  top,  and  another 
tube  rising  from  the  bottom  to  about  a  quarter  of  an  inch  below  the  level  of  tlie 
former.  It  is  evident  that,  with  a  receiver  of  this  construction,  the  water  will 
escape  by  the  lower  tube;  while  the  volatile  oil,  as  it  accumulates,  will  be  dis- 
cliarged  by  the  upper  one,  except  in  the  very  few  instances  where  the  oil  is 
heavier  than  the  water." 

Under  the  general  observations  on  the  Aquse  or  Waters  (page  1029)  will  bo 
found  remarks  upon  the  use  of  steam  in  preparing  the  Distilled  Waters,  which 
are  to  a  considerable  extent  applicable  also  to  the  volatile  oils. 

The  substances  from  which  the  volatile  oils  are  extracted  may  be  employed 
either  in  the  recent  or  dried  state.  Certain  flowers,  however,  such  as  orange 
flowers  and  roses,  must  be  used  fresh,  or  preserved  with  salt,  or  by  means  of  gly- 
cerin, as  they  afford  little  or  no  oil  after  exsiccation.  Most  of  the  aromatic  herbs, 
iilso,  as  peppermint,  spearmint,  pennyroyal,  and  marjoram,  are  usually  distilled 
wliile  fresh ;  although  it  is  thought  by  some  that,  when  moderately  dried,  they 
yield  a  larger  and  more  grateful  product.  Dried  substances,  before  being  sub- 
mitted to  distillation,  require  to  be  macerated  in  water  till  they  are  thoroughly 
])enetrated  by  this  fluid ;  and,  to  facilitate  the  action  of  the  water,  it  is  necessary 
that,  when  of  a  hard  or  tough  consistence,  they  should  be  properly  comminuted 
by  slicing,  shaving,  rasping,  bruising,  or  other  similar  mechanical  operation. 

The  water  which  is  put  with  the  subject  of  distillation  into  the  alembic,  an- 
swers the  double  purpose  of  preventing  the  decomposition  of  the  vegetable 
matter  by  regulating  the  temperature,  and  of  facilitating  the  volatilization  of  the 
oil,  which,  though  in  most  instances  it  readily  ri.ses  with  the  vapour  of  boiling 
water,  requires,  when  distilled  alone,  a  considerably  higher  temperature,  and  is 
at  the  same  time  liable  to  be  partially  decomposed.  Some  oils,  however,  will 
not  ascend  readily  with  steam  at  212°;  and  in  the  distillation  of  these  it  is  cus- 
tomary to  use  water  saturated  with  common  salt,  which  does  not  boil  under 
230°.  Recourse  may  also  be  bad  to  a  bath  of  strong  solution  of  chloride  of  cal- 
cium, or  to  an  oil-bath,  the  temperature  of  which  is  regulated  by  a  thermom- 
eter, as  suggested  by  the  Edinburgh  College  in  their  general  directions,  given 
above.  Other  oils  again  may  be  volatilized  with  water  at  a  temperature  below 
the  boiling  point ;  and,  as  heat  exercises  an  injurious  influence  over  the  oils,  it 
is  desirable  that  the  distillation  should  be  eS'ected  at  as  low  a  temperature  as 
l)ossible.  To  prevent  injury  from  heat,  it  has  been  recommended  to  suspend  the 
substance  containing  the  oil  in  a  basket,  or  to  place  it  upon  a  perforated  shelf, 
in  the  upper  part  of  the  alembic,  so  that  it  may  be  penetrated  by  the  steam, 
without  being  in  direct  contact  with  the  water.  Another  mode  of  effecting  the 
same  object,  is  to  distil  it  in  vacuo.  Dr.  Duncan  stated  that  the  most  elegant 
volatile  oils  he  had  ever  seen  were  prepared  in  this  manner  by  Mr.  Barry,  the 
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Inventor  of  the  process.  The  employment  of  steam  heat  also  prevents  injury; 
and  the  best  volatile  oils  are  now  prepared  in  I'liiladelphia  in  this  way.  Steam 
can  be  very  c«)nv(Miiently  applifcl  to  this  purpose  l>y  eausinji:  it  to  paxH  through 
a  coil  of  leaden  tul)e,  of  an  inch  or  lliree-cpiartcrs  of  an  inch  bore,  |)laced  in  the 
bottom  of  a  common  still.  The  cad  at  which  the  steam  is  admitted  enters  the 
still  at  the  upper  part,  and  the  other  end,  at  which  the  steam  and  condensed 
water  escape,  passes  out  laterally  below,  beinji;  furnished  with  a  stop-cock,  by 
which  the  pressure  of  the  gteam  may  be  rejfulatiul.and  the  water  drawn  off  when 
necessary.  In  some  instances,  it  is  desirable  to  conduct  the  steam  immediately 
into  the  still  near  the  bottom,  by  which  the  contents  are  kept  in  a  state  of 
brisk  ebullition.  This  method  is  used  iu  the  preparation  of  the  oil  of  bitter 
almonds  and  the  oil  of  mustard.  The  same  method  is  applicable  to  the  prepa- 
ration of  the  distilled  waters. 

The  quantity  of  water  added  is  not  a  matter  of  indifference.  An  excess  above 
what  is  necessary  acts  injuriously  by  holding  the  oil  in  solution,  when  the  mixed 
vapours  are  condensed  ;  and,  if  the  proportion  be  very  large,  it  is  possible  that 
uo  oil  whatever  may  be  obtained  separate.  On  the  contrary,  if  the  quantity  be 
too  small,  the  whole  of  the  oil  will  not  be  distilled;  and  there  will  be  danger  of 
the  substance  in  the  alembic  adhering  to  the  sides  of  the  vessel,  and  thus  becom- 
ing burnt.  Enough  water  should  always  be  added  to  cover  the  solid  material, 
and  prevent  the  latter  accident.  Dried  plants  require  more  water  than  the  fresh 
and  succulent.  The  whole  amount  of  materials  in  the  alembic  should  not  exceed 
three-fourths  of  its  capacity;  as  otherwise  there  w^ould  be  danger  of  the  liquor 
boiling  over.  The  form  of  the  alembic  has  an  influence  over  the  quantity  of 
water  distilled,  which  depends  more  upon  the  extent  of  surface  than  the  amount 
of  liquid  submitted  to  evaporation.  By  employing  a  high  and  narrow  vessel,  we 
may  obviate  the  disadvantage  of  an  excess  of  water.  The  broad  shallow  alembic, 
suitable  for  the  distillation  of  alcohol  and  spirituous  liquors,  will  not  answer  so 
well  in  this  case.  Sometimes  the  proportion  of  oil  in  the  substance  employed 
is  so  small  that  it  is  wholly  dissolved  in  the  water  distilled,  even  though  the 
proportion  of  the  liquid  in  the  alembic  is  not  greater  than  is  absolutely  essential. 
In  this  case  it  is  necessary  to  redi.stil  the  same  water  several  times  from  fresh 
portions  of  the  plant,  till  the  quantity  of  oil  which  comes  over  exceeds  its  sol- 
vent power.    This  process  is  called  cohobalion. 

The  more  volatile  of  the  oils  pass  with  facility  along  with  the  steam  into  the 
neck  of  the  common  still ;  but  some  which  are  less  volatile  are  apt  to  condense 
in  the  head,  and  thus  return  into  the  alembic.  For  the  distillation  of  the  latter, 
a  still  should  be  employed  with  a  large  and  very  low  head,  having  a  rim  or  gutter 
around  its  internal  circumference,  into  which  the  oils  may  be  received  as  they 
condense,  and  thence  pass  into  the  neck.  (See  page  1031.)  As,  after  the  distilla- 
tion of  any  one  oil,  it  is  necessary  that  the  apparatus  should  be  thoroughly 
cleansed  before  being  used  for  the  preparation  of  another,  it  is  better  that  the 
condensing  tube  should  be  straight,  than  spiral  as  in  the  ordinary  still.  It 
should  be  recollected,  moreover,  that  certain  oils,  such  as  those  of  anise  and 
fennel,  become  solid  by  a  comparatively  slight  reduction  of  temperature;  and 
that,  in  the  distillation  of  these,  the  water  employed  for  refrigeration  should 
not  be  below  42°  F. 

The  mixed  vapours  are  condensed  into  a  milky  liquid,  which  is  collected  in 
a  receiver,  and,  after  standing  for  some  time,  separates  into  the  oil  and  a  clear 
solution  of  it;  the  former  floating  on  the  surface,  or  sinking  to  the  bottom,  ac- 
cording as  it  is  lighter  or  heavier  than  water.  The  distillation  should  bo  con- 
tinued so  long  as  the  fluid  which  comes  over  has  this  milky  appearance. 

The  last  step  in  the  process  is  to  separate  the  oil  from  the  water.  For  this 
purpose  the  Florence  receimr  may  be  used.  This  is  a  conical  glass  vessel, 
broad  at  the  bottom  and  narrow  towards  the  top,  and  very  near  its  base  fur- 
nished with  a  tubulure  or  opening,  to  which  is  adapted,  by  means  of  a  pierced 
cork,  a  bent  tube  so  shaped  as  to  rise  perpendicularly  to  seven-eighths  of  the 
height  of  the  receiver,  then  to  pass  off  from  it  at  right  angles,  and  near  the  end 
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to  bend  downwards.  The  condensed  liquid  being  admitted  through  the  opening 
at  the  top  of  the  receiver,  the  oil  separates,  and  rising  to  the  top  occupies  the 
upper  narrow  part  of  the  vessel,  while  the  water  remains  at  the  bottom,  and  en- 
ters the  tube  affixed  to  the  receiver.  When  the  surface  of  the  liquid  attains  in  the 
receiver  a  higher  level  than  the  top  of  the  tube,  the  water  will  necessarily  begin 
to  flow  out  through  the  latter,  and  may  be  received  in  bottles.  The  oil  thus 
accumulates  so  long  as  the  process  continues;  but  it  is  evident  that  the  plan  is 
applicable  only  to  the  oils  lighter  than  water.  For  the  heavier  oils,  cylindrical 
vessels  may  be  employed,  to  be  renewed  as  fast  as  they  are  filled.  But,  as  all  the 
water  cannot  be  removed  by  these  plans,  it  is  necessary  to  resort  to  some  other 
method  of  effecting  a  complete  separation.  An  instrument  called  a  separatory 
is  usually  employed  for  this  purpose.  It  consists  of  a  glass  funnel,  bulging  at 
the  top,  where  it  is  furnished  with  a  stopper,  and  prolonged  at  the  bottom  into 
a  very  narrow  tube.  (See  figure,  page  920.)  The  lower  opening  being  closed, 
the  mixed  liquids  are  introduced  and  allowed  to  stand  till  they  separate.  The 
orifice  at  the  bottom  is  then  opened,  and,  the  stopper  at  the  top  being  a  little 
loosened  so  as  to  admit  the  air,  the  heavier  liquid  slowly  flows  out,  and  may 
be  separated  to  the  last  drop  from  the  lighter,  which  floats  above  it.  If  the  oil  is 
heavier  than  the  water,  it  passes  out  of  the  separatory;  if  lighter,  it  remains 
within.  Another  mode  of  separating  the  oil  is  to  introduce  into  the  vessel  con- 
taining the  two  liquids  one  end  of  a  cord  of  cotton,  the  other  end  hanging  out, 
and  terminating  in  a  suitable  receptacle  beneath  the  level  of  that  immersed  in 
the  liquid.  The  oil  at  top  passes  through  the  cord,  and  may  thus  be  wholly  re- 
moved. The  last  drops  may  be  collected  by  pressing  the  cord  between  the  fingers. 

The  water  saturated  with  oil  should  be  preserved  for  future  distillations;  as 
it  can  dissolve  no  more  of  the  oil.  One  or  more  volatile  acids  are  frequently 
found  in  the  distilled  water,  as  the  acetic,  butyric,  or  valerianic ;  and  Wunder 
has  detected  all  three  of  these  acids  in  the  water  distilled  from  chamomile 
flowers.  {Journ.  fur  Prakt.  Chem.,]xiv.  499.) 

According  to  Overbeck,  all  the  volatile  oils  may  be  freed  from  colouring 
matter  by  distilling  them  from  an  equal  weight  of  poppy-seed  oil,  and  a  satu- 
rated solution  of  common  salt.  (Archiv.  der  Fharm.,\xxx\v.  149.) 

When  first  procured,  the  oils  have  a  disagreeable  empyreumatic  odour,  from 
which  they  may  be  freed  by  allowing  them  to  stand  for  some  days  in  vessels 
loosely  covered  with  paper.  They  should  then  be  introduced  into  small  opaque 
bottles,  which  should  be  well  stopped  so  as  to  exclude  the  air.  When  altered 
by  exposure  to  air,  they  may  sometimes  be  restored  to  their  original  appear- 
ance and  quality,  by  agitation  with  a  little  recently  heated  animal  charcoal; 
and  the  same  method  may  be  employed  for  freeing  them  from  adhering  water. 

The  volatile  oils  have  the  medical  properties  of  the  plants  from  which  they 
are  derived;  and,  as  their  remedial  application  has  been  mentioned  under  the 
heads  of  these  plants  respectively,  it  will  be  unnecessary  to  treat  of  it  in  this 
place.  They  may  be  administered  upon  a  lump  of  sugar;  or  triturated  with  at 
least  ten  times  their  weight  of  sugar,  forming  an  oleosaccharum,  and  then  dis- 
solved in  water;  or  made  into  an  emulsion  with  water,  sugar,  and  gum  arable. 
In  making  emulsions  with  volatile  oils,  it  has  been  recommended  first  to  dis- 
solve them  in  one  of  the  fixed  oils,  the  oil  of  almonds  for  example,  and  then 
to  emulsionize  the  oleaginous  solution  with  syrup  and  gum  arable.  For  100 
parts  of  water,  15  of  the  almond  oil  in  which  the  volatile  oil  is  to  be  dissolved, 
10  of  powdered  gum  arable,  and  25  of  syrup  may  be  taken.*  (Journ.  de  Fharm., 

*  Prof.  Procter  has  kindly  sent  us  the  following  suggestions  on  preparing  emulsions 
of  the  volatile  oils.  Oil  of  turpentine  and  other  volatile  oils,  to  be  emulsionized  in  quan- 
tity, are  most  successfully  treated  by  rubbing  them  with  the  powdered  gum,  and  when 
intimately  mixed,  adding,  at  once,  with  rapid  trituration,  one  and  a  half  times  the 
weight  of  the  gum  used  of  water.  By  this  treatment  the  volatile  oil  gets  thoroughly 
divided  before  contact  with  water,  and,  if  the  quantity  of  water  indicated  is  added  at 
once,  the  emulsion  has  the  right  preliminary  consistence,  and  unites  with  and  emulsion- 
izes  the  volatile  oil.  If,  however,  but  a  little  water  is  added,  this  seizes  on  the  gum,  forming 
a  pilular  mass,  and  throws  the  volatile  oil  out  of  union.  Such  an  emulsion  is  more  perma- 
nent when  a  little  fixed  oil  is  used,  as  noted  in  the  text.  [Note  to  the  thii-teenth  edition.) 
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Juin,  1864,  p.  461.)  Tlio  volatile  oils  are  often  kept  dissolved  in  alcohol  under 
the  uame  of  essences.*  W. 

OLEUM  ANISI.  U.S.,  Br.    Oil  of  Anise. 

The  British  Pharmacopoeia  rtifera  the  oil  of  anise  not  only  to  Pimpinella 
Anlsuin,  l)Ut  also  to  Illicium  anJHatuni. 

The  protiuct  of  oil  from  anise  is  variously  stated  from  156  to  312  per  cent. 
The  oil  employed  in  this  country  is  imported.  It  is  colourless  or  yellowish,  with 
the  jH'Culiar  odour  and  taste  of  the  seed.  At  50°  it  crystallizes  in  flat  tables, 
and  does  not  melt  under  62*.  Its  sp.  gr.  increases  with  age,  and  is  variously 
given  from  00768  to  09903.  It  is  soluble  in  all  proportions  in  alcohol  of  0  806; 
but  alcohol  of  0  840  dissolves  at  77°  only  42  per  cent  Ether  dissolves  it  in  all 
proportions.  (Omelin.)  It  consists  of  two  oils,  one  solid  at  ordinary  tempera- 
tures and  heavier  than  water  (stearoplene,  aniae  camphor,  solid  anethol),  the 
other  liquid  and  more  volatile  (eleoptene,  liquid  anethol),  both  of  which  are 
said  to  have  the  same  atomic  constitution,  and  to  consist  of  carbon,  hydrogen, 
and  oxygen  (C,oII„Oj).  Anethol  is  a  name  given  to  the  solid  and  .liquid  oils, 
all  having  the  composition  above  stated,  but  dfffering  in  properties,  which 
mainly  constitute  the  oils  of  anise,  of  star  aniseed,  and  of  fennel.  (Gmelin^s 
Handbook,  xiv.  192.)  By  oxidation,  by  means  of  nitric  or  chromic  acid,  the 
different  forms  of  anethol  yield  a  peculiar  acid  denominated  anisic  acid.  (Ibid., 
xiii.  123.)  Oil  of  anise  absorbs  oxygen  from  the  air,  and  becomes  less  disposed 
to  concrete.  In  consequence  of  its  high  price,  it  is  frequently  adulterated  with 
spermaceti,  wax,  or  camphor.  The  first  two  may  be  detected  by  their  insolu- 
bility in  cold  alcohol,  the  last  by  its  odour.  In  one  instance,  as  much  as  35  per 
cent,  of  spermaceti  was  found.  Prof.  Procter  has  met  with  a  parcel,  of  which 
not  less  than  five-sixths  were  alcohol.  {Am.  Journ.  of  Pharm.,  xxvii.  513.) 
The  dose  of  the  oil  is  from  five  to  fifteen  drops.  Its  comparative  mildness 
adapts  it  to  infantile  cases.  We  are  informed  that  the  oil  of  anise  has,  in  this 
country,  been  almost  entirely  superseded  by  the  oil  of  star  aniseed  (oleum 
badiani),  which  closely  resembles  it  in  flavour,  and  w^hich  is  recognised  in  the 
Br.  Pharmacopoeia  under  the  same  name.  (See  page  127.) 

Dr.  Ruschcnberger,  of  the  U.  S.  Navy,  has  demonstrated  that  oil  of  anise  has 

*  It  is  often  important  to  know  how  many  drops  a  volatile  oil  will  yield  to  the  flui- 
drachm  ;  in  other  words,  the  relation  of  a  drop  of  the  oil  to  a  minim.  This  varies  extremely 
according  to  the  circumstances  elsewhere  noticed  as  influencing  the  size  of  the  drop  ;  so 
that  any  results  obtained  are  only  approximate  and  relative.  At  our  request,  Professor 
Procter  tried  the  following  oils,  with  the  results  stated  in  the  table  below.  The  columns 
of  figures  represent  the  number  of  drops  in  a  fluidrachm  of  the  oils  respectively,  the  flrst 
column  giving  those  obtained  by  dropping  the  oils  from  the  bottles  in  which  they  are 
commonly  kept,  the  second  by  dropping  them  from  a  minim  measure. 

Oleum  Rosmarini  104-105 
"  Sabinse  102-108 
"  Sassafras  102-100 
"  Tanaceti  92-111 
"  Valeriana)  116-110 
Creasotum  95-  91 

For  a  table  giving  results  as  to  the  specific  gravity,  the  refracting  power,  and  influence 
on  polarized  light,  of  a  large  number  of  volatile  oils,  prepared  by  Mr.  Gladstone,  see  the 
Journ.  de,  Pharm.  et  de  Chim.  (4e  s^r.,  ii.  68,  A.D.  1865) ;  also  Am.  Journ.  of  Pha7~m. 
(Sept.  1865,  p.  389). 

Enfleurage.  This  term  is  applied  by  the  French  to  the  impregnation  of  fixed  oils  and 
fatty  matters  with  the  odour  of  certain  sweet-scented  plants,  such  as  jasmine,  tuberose, 
and  mignonette,  the  oils  of  which  are  so  delicate  and  fugitive  that  they  cannot  well  be 
separated  by  distillation.  The  process  consists  in  exposing  the  fatty  matter,  placed  in 
layers,  in  suitable  frames,  to  the  exhalations  from  the  flowers,  which  are  absorbed,  and 
give  their  characteristic  odour  to  the  fat.  Another  plan  is  to  expose  alternate  layers  of  the 
flowers,  and  of  cotton  impregnated  with  bland  fixed  oil,  to  the  sun,  and  afterwards  to  ex- 
press the  oil  from  the  cotton.  For  remarks  on  this  process,  as  conducted  in  the  South  of 
Trance,  see  a  communication  from  Mr.  Baniel  Hanbury  in  the  London  Pharm.  Journ., 
copied  into  the  Am.  Journ.  of  Pharm.  (xxix.  651). — Note  to  the  eleventh  edition. 
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the  extraordinary  property  of  deodorizing  sulphuret  of  potassium,  without  under- 
going itself  any  perceptible  change ;  a  fluidrachin  of  anise-water  being  suffi- 
cient completely  to  change  the  odour  of  an  ounce  of  the  solution  of  the  sul- 
phuret,  depriving  it  of  all  ofifensiveness;  and  a  similar  effect  was  produced  bv 
a  drop  of  the  oil  rubbed  up  with  a  drachm  of  lard,  and  five  grains  of  the  sul- 
phuret.  {Am.  Journ.  of  Med.  Sci.,  Oct.  1864,  p.  418.) 

Off.  Prep.  Essentia  Anisi,  Br.;  Extractum  Spigeliae  et  Sennse  Fluidum, 
TJ.H.;  Spiritus  Anisi,  U.S.;  Syrupus  Sarsaparillse  Compositus,  U.S.;  Tinc- 
tura  Caraphorse  Composita,  Br.;  Tinct.  Opii  Ammoniata,  Br.;  Tinct.  Opii 
Camphorata,  U.  S.;  Trochisci  Glycyrrhizae  et  Opii,  U.  S.  W. 

OLEUM  CARI.  U.  S.    Oleum  Carui.  JBr.    Oil  of  Caraway. 

"  The  Oil  distilled  in  Britain  from  caraway  fruit."  Br. 

This  oil  is  prepared  to  a  considerable  extent  by  our  distillers.  The  fresh 
fruit  yields  on  an  average  about  4't  per  cent.  {Recluz) ;  but  the  product  is 
very  variable.  The  oil  of  caraway  is  somewhat  viscid,  of  a  pale-yellow  colour 
becoming  brownish  by  age,  with  the  odour  of  the  fruit,  and  an  aromatic  acrid 
taste.  Its  sp.  gr.  is  differently  given  at  0-946  (Baume),  0  931  (Brande),  and 
0-916  (Buignet).  It  is  dextrogyrate  in  its  relation  to  polarized  light.  (Buignet, 
Journ.  de  Pliarvi.,  Oct.  1801,  p.  261.)  It  consists  of  two  liquid  oils,  of  diff"er- 
ent  boiling  points,  and  separable  by  distillation ;  one,  a  carbohydrogen  called 
carvene  {Q^Yl^^,V6lkel),  of  the  sp.gr.  0-861,  and  boiling  point  343°  F.;  the 
other  composed  of  carbon,  hydrogen,  and  oxygen  (Cj(,Hj^Oj),  and  named  car- 
vol,  of  the  sp.gr.  0  953,  and  boiling  point  482°  F.  Oil  of  caraway  is  much 
used  to  impart  flavour  to  medicines,  and  to  correct  their  naiLseating  and  griping 
effects.  The  dose  is  from  one  to  ten  drops. 

When  oil  of  caraway  is  distilled  from  hydrated  phosphoric  acid,  the  distilled 
liquor  being  poured  back  into  the  retort  until  it  ceases  to  have  the  smell  of  cara- 
way, an  oily  liquid  is  obtained,  having  a  very  disagreeable  odour,  and  a  strong 
taste.  This  product,  to  which  the  name  of  carvacrol  has  been  applied,  has  been 
found  to  give  immediate  relief  to  toothache,  when  inserted  on  cotton  into  the 
cavity  of  a  carious  tooth.  (See  Am.  Journ.  of  Med.  Sci.,  N.  S.,  xv.  532.) 

Off'.Frep.  Confectio  Scammonii,  Br.;  Extractum  Spigeliae  et  Sennae  Fluid- 
um, U.  S.;  Pilula  Aloes  Barbadensis,  Br.;  Spiritus  Juniperi  Compositus,  U.  S. 

W. 

OLEUM  CARYOPHYLLL  U.  S.,  Br.    Oil  of  Cloves. 

"  The  Oil  distilled  In  Britain  from  cloves."  Br. 

This  oil  is  obtained  by  distilling  cloves  with  water,  to  which  it  is  customary 
to  add  common  salt,  in  order  to  raise  the  temperature  of  ebullition  ;  and  the 
water  should  be  repeatedly  distilled  from  the  same  cloves,  in  order  completely 
to  exhaust  them.  Professor  Scharling  has  found  advantage  from  the  applica- 
tion of  super-heated  steam  to  the  distillation  of  this  oil.  (Pharm.  Journ.,  xi. 
469.)*  The  product  of  good  cloves  is  said  to  be  about  one-fifth  or  one-sixth  of 
their  weight.  The  oil  was  formerly  brought  from  Holland  or  the  East  Indies; 
but,  since  the  introduction  of  the  Cayenne  cloves  into  our  markets,  the  re- 
duced price  and  superior  freshness  of  the  drug  have  rendered  the  distillation 
of  oil  of  cloves  profitable  in  this  country ;  and  the  best  now  sold  is  of  domes- 
tic extraction.  We  have  been  informed  that  from  seven  to  nine  pounds  of 
cloves  yield  to  our  distillers  about  one  pound  of  the  oil. 

Properties.  Oil  of  cloves,  when  recently  distilled,  is  very  fluid,  clear,  and 
colourless,  but  becomes  yellowish  by  exposure,  and  ultimately  reddish-brown. 
It  has  the  odour  of  cloves,  and  a  hot,  acrid,  aromatic  taste.  Its  sp.gr.  is  vari- 
ously stated  at  from  1034  to  rC61 ;  the  latter  being  given  by  Bonastre  as  the 
sp.  gr.  of  the  rectified  oil.  It  is  one  of  the  least  volatile  of  the  essential  oils, 
and  requires  for  congelation  a  temperature  from  zero  of  Fahrenheit  to  — 4°, 

*  For  an  account  of  the  apparatus  employed,  and  the  method  pursued  by  Messrs. 
Kogers  and  Crew,  of  Philadelphia,  in  the  distillation  of  this  oil,  see  Am.  Journ.  of 
Pharm.,  Jan.  1862,  p.  27. 
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It  irf  completely  soluble  in  lilcohol,  ether,  and  stronpr  acetic  acid.  Nitric  aci<I 
changes  its  colour  to  a  deep  red,  and  conx'ertn  it  by  the  aid  of  heat  irito  oxalic 
acid.  The  same  change  to  red  is  produced  by  nitric  acid  on  morphia,  but  in 
this  ca.^0  the  red  is  followed  by  yellow,  which  does  not  happen  with  the  oil  of 
cloves.  Besides,  if  to  a  solution  of  morphia  with  nitric  acid  a  solution  of  chlo- 
rinated lime  bo  added,  and  the  mi.\ture  bo  exposed  for  some  hours  to  the  light, 
the  solution  of  morphia  will  retain  a  straw  colour,  while  if  oil  of  cloves  be 
treated  in  the  same  manner  the  colour  (rMappears.  (Huselden,  It.  and  F.  Med.- 
chir,  Rev.,Jvi\y,  18G7,p.  2()0.)  When  long  kept  the  oil  deposits  a  crystalline  «ff!a- 
roplene.  It  is  frequently  adulterated  with  fixed  oils,  and  sometimes  with  oil  of 
pimento  and  with  copaiba.  When  pure  it  sinks  in  distilled  water.  According 
to  Zeller,  its  character  of  congealing  entirely  into  a  crystalline  mass  with  the 
alcoholic  solution  of  potassa,  losing  at  the  .same  time  its  peculiar  odour,  affords 
a  sullicient  criterion  of  its  purity.  It  appears  to  be  indifferent  in  its  effects  on 
polarized  light,  as  regards  rotary  power.  (Buignet.) 

According  to  Ettling,  the  oil  of  cloves  consists  of  two  distinct  oils,  one  lighter, 
the  other  heavier  than  water.  They  may  be  obtained  separate  by  distilling  the 
oil  from  a  solution  of  potassa.  The  lighter  conies  over,  the  heavier  remain.«j 
combined  with  the  potassa.  from  which  it  may  be  separated  by  adding  sul- 
phuric acid,  and  again  distilling.  Light  oil  of  cloven  is  colourless,  has  the  sp. 
gr,  0918,  and  consists  exclusively  of  carbon  and  hydrogen,  being  isomeric  with 
pure  oil  of  turpentine.  It  is  said  not  to  possess  active  properties.  {Kane.) 
Heavy  oil  of  cloves  is  colourless  at  first,  but  darkens  with  age,  has  the  odour 
and  taste  of  cloves,  is  of  the  sp.  gr.  1079,  boils  at  470°,  and  forms  soluble  and 
cry  stall  izable  salts  with  the  alkalies.  Hence  it  has  been  called  eugenic  or 
caryophyllic  acid.  It  consists  of  carbon,  hydrogen,  and  oxygen;  the  formula, 
according  to  Ettling,  being  C„H,jOj. ;  according  to  Gerhardt,  who  is  probably 
correct,  C  H„0,.  (Ghem.  Qaz.,  no.  373,  p.  170.) 

Medical  Properties  and  Uses.  The  medical  effects  of  the  oil  are  similar  to 
those  of  cloves,  and  it  is  used  for  the  same  purposes ;  but  its  most  common 
employment  is  as  a  corrigent  of  other  medicines.  Like  other  powerful  irritants, 
it  is  sometimes  effectual  in  relieving  toothache,  when  introduced  into  the  cavity 
of  a  carious  tooth.  The  dose  is  from  two  to  six  drops. 

Off.  Prep.  Confectio  Scammonii,  Br.;  Pilula  Colocynthidis  Composita,  Br. 

W. 

OLEUM  CHENOPODII.  U.  S.    Oil  of  Wormseed. 

This  oil  is  peculiar  to  the  United  States.  The  best  is  prepared  in  the  vicinity 
of  Baltimore.  (See  page  255.)  It  is  of  a  light-yellow  colour  when  recently  dis- 
tilled, but  becomes  deeper  yellow  and  even  brownish  by  age.  It  has  in  a  high 
degree  the  peculiar  flavour  of  the  plant.  When  freshly  prepared,  it  has  the 
sp.  gr.  0  908,  which,  according  to  ^Ir.  S.  S.  Garrignes,  is  increased  by  time  to 
0960-  A  portion  examined  by  him,  which  was  of  a  brownish-yellow  colour, 
had  the  sp.  gr.  0959  at  61°  F.,  boiled  at  374°,  and  was  freely  soluble  in  alcohol 
and  ether.  He  found  it  to  consist  of  two  distinct  oils,  separable  by  distillation; 
one  of  which  consists  of  carbon  and  hydrogen  exclusively,  and  reacts  with  mu- 
riatic acid  in  a  manner  analogous  to  oil  of  turpentine;  the  other  is  heavier, 
and  consists  of  carbon,  hydrogen,  and  oxygen.  (Am.  Journ.  of  Pharm.,  xxvi. 
405.)  Wormseed  oil  is  used  as  an  anthelmintic,  in  the  dose  of  from  four  to  eight 
drops  for  a  child,  repeated  morning  and  evening  for  three  or  four  days,  and 
then  followed  by  a  brisk  cathartic.  The  case  of  a  child,  six  years  old,  is  re- 
corded in  the  Boston  Med.  and  Surg.  Journ.  (xlv.  373),  in  which  death  is  sup- 
posed to  have  resulted  from  the  use  of  overdoses.  W. 

OLEUM  COPAIBA.  U.S.,  Br.    Oil  of  Copaiba. 

"  The  Oil  distilled  from  copaiva."  Br. 

"  Take  of  Copaiba  twelve  troyounces ;  Water  sixteen  pints.  Add  the  Co- 
paiba to  the  W^ter  in  a  tinned  still,  and,  having  adapted  a  proper  refrigera- 
tory, distil  twelve  pints.  Separate  the  Oil  which  comes  over  from  the  Water, 
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return  this  latter  to  the  still,  and  again  distil  twelve  pints.  Lastly,  separate 
the  Oil  procured  in  the  second  distillation,  add  it  to  that  first  obtained,  and 
keep  the  whole  in  a  well-stopped  bottle."  U.  S. 

The  oil  constitutes  from  one-third  to  one-half  or  more  of  the  copaiba.  From 
one  specimen  of  recent  copaiba  as  much  as  80  per  cent,  has  been  obtained.  (Am. 
Journ.  of  Pharm.,  xxii.  289.)  It  is  prepared  largely  in  Philadelphia  by  the  ap- 
plication of  steam  heat.  As  it  first  comes  over  it  is  colourless,  but  the  later 
product  is  of  a  fine  greenish  hue.  By  redistillation  it  may  be  rendered  wholly 
colourless.  It  has  the  odour  and  taste  of  copaiba,  boils  at  about  470°  (  Ghristi- 
son),  solidifies,  partly  crystalline,  at  — 15°  P.  {Gmelin),  is  soluble  in  ether  and 
alcohol,  absorbs  muriatic  acid  gas, and  forms  with  it  crystals  of  artificial  camphor, 
and  when  pure  consists  exclusively  of  carbon  and  hydrogen,  being  isomeric  with 
pure  oil  of  turpentine.  Prom  its  want  of  oxygen,  it  answers  even  better  than 
naphtha  for  preserving  potassium,  a  fact  first  observed  by  Mr.  Durand,  of  Phila- 
delphia.   It  dissolves  sulphur  and  phosphorus.  {Gmeliri's  Handbook,  xiv.  288.) 

Its  efi"ects  on  the  system  are  those  of  copaiba.  Prom  the  experiments  of  C. 
Mitscherlich,  it  is  one  of  the  least  injurious  to  the  animal  system  of  the  volatile 
oils;  six  drachms  of  it  having  been  introduced  into  the  stomach  of  a  rabbit 
without  causing  death.  Externally  it  produces  much  less  irritation  than  oil  of 
turpentine.  It  may  be  used  for  the  same  purposes  as  copaiba  in  the  dose  of  ten 
or  fifteen  drops,  given  in  emulsion,  or  simply  dropped  on  sugar.  W. 

OLEUM  CORIANDRL  Br.    Oil  of  Coriander. 

"  The  Oil  distilled  in  Britain  from  coriander  fruit."  Br. 

This  is  obtained  by  distillation  with  water  from  the  bruised  seeds  in  the  man- 
ner directed  in  the  U.  S.  Pharmacopoeia  for  the  other  volatile  oils.  Porty-two 
grains  of  it  are  stated  by  Zeller  to  be  derived  from  a  pound  of  the  fruit.  It  is 
pale-yellow  and  colourless,  and  has  the  characteristic  smell  and  taste  of  corian- 
der. Its  sp.  gr.  is  from  0  859  to  0871 ;  and  its  boiling  point  302°  P.  It  is  an 
oxygenated  oil,  with  the  formula  C^^Hj^Oj.  Oil  of  coriander  has  the  medical  pro- 
perties of  the  fruit,  and,  like  the  aromatic  oils  generally,  may  be  used  to  cover 
the  taste,  or  correct  the  nauseating  or  griping  properties  of  other  medicines. 

Of)'.  Prep.  Syrupus  Sennse,  Br.  W. 

OLEUM  CUBEB^.  U.S.,  Br,    Oil  of  Gubeb.    Oil  of  Cubebs. 

"  The  Oil  distilled  in  Britain  from  cubebs."  Br. 

The  oil  is  obtained  from  cubebs  by  grinding  them,  and  then  distilling  with 
water.  Prom  ten  pounds  Schonwald  procured  eleven  ounces  of  oil ;  and  this  re- 
sult very  nearly  coincides  with  the  experiments  of  Christison,  who  obtained  7 
per  cent.  When  recently  distilled  from  the  fruit,  the  oil  is  somewhat  greenish, 
becoming  yellowish  by  age;  but  when  carefully  redistilled  it  is  colourless.  It  has 
the  smell  of  cubebs,  andti  warm,  aromatic,  camphorous  taste;  is  of  a  consist- 
ence approaching  that  of  almond  ofl ;  is  lighter  than  water,  having  the  sp.gr. 
0'929 ;  and,  when  exposed  to  the  air,  is  said  to  thicken  without  losing  its  odour. 
Upon  standing,  it  sometimes  deposits  crystals,  which  are  thought  to  be  a  hy- 
drate of  the  oil.  It  consists  of  carbon  and  hydrogen,  with  the  formula  Cj-IIj^. 

The  oil  has  the  ai'omatie  properties  of  cubebs ;  but  it  is  probably  not  the  sole 
active  ingredient;  as  it  is  much  less  pungent  than  the  fluid  extract  or  oleo- 
resin.  It  may,  however,  often  be  advantageously  substituted  for  the  powder, 
in  the  commencing  dose  of  ten  or  twelve  drops,  to  be  gradually  increased  until 
its  ettects  are  obtained,  or  until  it  proves  offensive  to  the  stomach.  It  may  be 
given  suspended  in  water  by  means  of  sugar,  or  in  the  form  of  emulsion,  or 
enclosed  in  capsules  of  gelatin.  W. 

OLEUM  ERIGERONTIS  CAi^ADENSIS.  U.S.  Oil  of  Canada 
Fleabane. 

The  oil  of  fleabane  is  limpid,  of  a  light-straw  colour,  a  peculiar  aromatic 
persistent  odour,  and  a  mild  characteristic  taste.  Its  sp.  gr  ,  according  to  Prof. 
Procter,  is  0-845.   It  probably  consists  of  two  distinct  oils,  as  it  begins  to  boil 
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at  310°  F.;  and  its  tcmporaturo  continues  to  rise  to  365®.  When  distilled  with- 
out water,  it  eonies  over  colourle:4s,  and  a  little  rcHinous  matter  in  left  heliind, 
probably  resulting  from  the  oxidation  of  one  or  both  of  the  constituent  oiU.  It 
onsista  of  carbon,  hydrojfen,  an*l  oxyj^en.  It  is  slowly  reddened  by  potasss, 
nibines  with  iodine  without  explosion,  is  instantly  deconiposed  by  sulphuric 
id,  an<l  is  acted  on  by  stronff  nitric  acid,  slowly  at  ordinary  tcm|)erature8, 
but  with  heat  explosively.  (Procter,  Am.  Journ.  of  Phann.,  xxvi.  502.) 

It  was  first  brought  into  notice  by  the  so-called  eclectic  physicians,  who  use 
in  diarrhoea,  dysentery,  and  the  hemorrhages.  In  a  conimunication  l)y  Dr.  E. 
ilson.of  i'hiladelphia,  to  the  College  of  Physicians  (Nov.  1,  1854),  it  is  stated 
that  the  oil  of  Philadelphia  ili'ahane  had  been  employed  with  great  advantage 
Ijy  Dr.  IJournonville  and  himself  in  uterine  hemorrhage.  {Tranis.  of  Col.  of 
Phij!<.,  N.  S.,  ii.  330.)  There  can  be  little  doubt,  from  the  account  of  the  oil  at 
the  same  tinie  given,  that  it  was  the  oil  of  i:*'.  Canadense, or  that  now  under  con- 
sideration, which  was  really  u.sed  ;  as  E.  Phi  lade  Iphicum  yields  merely  a  trace 
of  volatile  oil  when  distilled  ;  Mr.  F.  L.  John  having  obtained  only  half  a  flui- 
drachm  of  it  from  45  avoirdupois  pounds  of  the  herb.  {Am.  Journ.of  Pharm., 
xxvii.  105.)  Dr.  J.  W.  Moorman,  of  Hardinburg,  Ky.,  considers,  after  much 
experience,  the  oil  of  Canada  fleabane  as  a  most  valuable  remedy  in  all  forms 
of  hemorrhage,  in  diarrhoea  of  debility,  and  in  dysentery  after  sufficient  evacu- 
ation of  the  stomach  and  bowels.  He  reports  two  ca.ses  of  copious  intestinal 
hemorrhage  in  the  advanced  stage  of  jtyphoid  fever,  in  which  the  discharge  was 
promptly  arrested,  and  life  apparently  saved  by  large  doses  of  the  oil.  in  one 
case  he  gave  two  drachms  in  two  doses  at  an  interval  of  six  hours;  in  the 
other  a  drachm  and  a  half  in  two  doses  at  four  hours  apart.  (Am.  Journ.  of 
Med.  Set.,  Oct.  1865,  p.  396.)  It  probably  acts  very  much  like  the  oil  of  tur- 
pentine as  a  hffimostatic.  For  ordinary  purposes  the  dose  is  from  five  to  ten 
drops,  which  should  be  repeated  every  hour  or  two.  W. 

OLEUM  FCENICULI.  f7.6\    Oil  of  Fennel. 

Fennel  seeds  yield  about  2 .5  per  cent.,  or,  according  to  Zeller,  from  34  to  38 
per  cent,  of  oil.  That  used  in  this  country  is  imported.  It  is  colourless  or  yel- 
lowish, with  the  odour  and  taste  of  the  seeds.  Its  sp.  gr.  is  0984  to  0997.  It 
congeals  below  50°  into  a  crystalline  mass,  separable  by  pressure  into  a  solid 
and  liquid  oil  (stearoplene  and  eleoplene) ;  the  former  heavier  than  water,  and 
less  volatile  than  the  latter,  which  rises  first  when  the  oil  is  distilled.  As  found 
in  the  shops,  therefore,  the  oil  of  fennel  is  not  uniform;  and  a  specimen  exam- 
ined by  Dr.  Montgomery  did  not  congeal  at  22°.  It  consists  of  carbon,  hydro- 
gen, and  cxygen  ;  its  formula  being,  according  to  Blanchet  and  Sell,  C„HgOj. 
Its  two  component  oils  are  now  distinguished  by  the  names  of  liquid  and  aolid 
anethol,  isomeric  with  the  similar  constituents  of  oil  of  anise.  (See  Oleum  Anisi.) 
It  is  slightly  dextrogyrate.   The  dose  is  from  five  to  fifteen  drops. 

Off.  Prep.  Aqua  Fceniculi,  U.  S.;  Spiritus  Juniperi  Compositus,  U.  S.    W. 

OLEUM  GAULTHERI^.  U.  S.    Oil  of  Gaidlheria. 

This  oil  is  a  product  of  the  United  States,  and  is  prepared  chiefly  in  New 
Jersey.  It  is  directed  by  the  Pharmacopoeia  to  be  prepared  from  the  leaves  of 
GauUhei'ia  procumbens  ;  but  the  whole  plant  is  usually  employed.  It  has 
been  obtained  by  Prof.  Procter  from  the  bark  of  Betula  lenta  or  sweet  birch, 
and  has  been  supposed  to  exist  also  in  the  root  of  Polygala  paucifolia,  and 
the  roots  and  stems  of  Spiraea  ulmaria,  Spirxa  lohata,  and  Gaultheria  his- 
jyidula,  which  have  its  peculiar  flavour. 

Oil  of  partridge-berry  when  freshly  distilled  is  nearly  colourless,  but  as  found 
in  the  shops  has  a  brownish-yellow  or  reddish  colour.  It  is  of  a  sweetish,  slightly 
pungent,  peculiar  taste,  and  a  very  agreeable  characteristic  odour,  by  which  it 
may  be  readily  distinguished  from  all  other  officinal  oils.  It  is  the  heaviest  of 
the  known  essential  oils,  having  the  sp.  gr.  1173.  Its  boiling  point  is  412°. 
{Am.  Journ.  of  P harm.,  iii.  199,  and  xiv.  213.)  Its  unusual  weight  aflords  a 
convenient  test  of  its  purity.  Another  distinguishing  property  is  that,  in  watery 
solution,  it  gives  a  purple  colour  with  the  salts  of  sesquioxide  of  iron.    ProC 
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Procter  proved  it  to  possess  acid  properties,  and  to  be  closely  analogous  to  sali- 
cylouH  acid,  one  of  the  results  of  the  decomposition  of  salicin  by  sulphuric  acid 
and  bichromate  of  potassa,  and  an  ingredient  in  oil  of  Spiraea  ulmaria.  (See 
Salix.)  M.  Cahours  has  since  corroborated  this  view,  and  shown  that  one-tenth 
of  the  oil  consists  of  a  peculiar  carbohydrogen,  which  is  called  gauUherilen,  and 
the  remaining  nine-tenths  o(  salicylate  of  oxide  of  methyl,  or  methylsalicylic 
acid;  and  a  product  having  the  properties  of  the  latter  compound  was  obtained 
by  distilling  a  mixture  of  pyroxylic  spirit,  salicylic  acid,  and  sulphuric  acid. 
{Ibid.,  xiv.  211,  and  xv.  241.)  Methylsalicylic  acid  forms  with  bases  crystalline 
salts,  which  are  resolved  by  heat  into  salicylic  acid  and  wood  spirit.  Dr.T.  J. 
Gallaher,  of  Pittsburg,  Pa.,  records  the  case  of  a  boy,  nine  years  old,  who  took 
about  half  an  ounce  of  this  oil,  with  the  effect  of  producing  severe  vomiting, 
purging,  epigastric  pain,  hot  skin,  frequent  pulse,  slow  and  laboured  respiration, 
dulness  of  hearing,  and,  notwithstanding  excessive  gastric  irritability,  an  un- 
controllable desire  for  food.  After  two  or  three  days  of  great  danger,  he  began 
to  improve,  and  in  two  weeks  was  entirely  restored  to  health.  {Med.  Examiner, 
N.  S.,  viii.  347.)  Oil  of  gaultheria  is  chiefly  used,  on  account  of  its  pleasant 
flavour,  to  cover  the  taste  of  other  medicines. 

Off.  Fre'p-.  Syrupus  Sarsaparillae  Compositus,  TJ.  S.  W. 

OLEUM  IIEDEOM^.  Z7.&  Oilof  Hedeoma.  Oil  of  American  Pen- 
nyroyal. 

This,  though  analogous  in  properties  to  the  oil  of  European  pennyroyal,  is 
derived  from  a  distinct  plant  {Hedeoma  pulegioides)  peculiar  to  North  Amer- 
ica. It  has  a  light-yellow  colour,  with  the  odour  and  taste  of  the  herb.  Its  sp. 
gr.  is  0-948.  It  may  be  used  as  a  remedy  in  flatulent  colic  and  sick  stomach, 
to  correct  the  operation  of  nauseating  or  griping  medicines,  and  to  impart  fla- 
vour to  mixtures.  It  is  also  much  employed  as  a  domestic  remedy  in  amenor- 
rhoea.  The  dose  is  from  two  to  ten  drops.  W. 

OLEUM  JUNIPER!.  U.S.,  Br.  Oilof  Jumper. 

"The  Oil  distilled  in  Britain  from  the  unripe  fruit  of  Juniperus communis." 
Br. 

The  proportion  of  oil  which  juniper  berries  afford  is  stated  very  differently  by 
different  authors.  Trommsdorff  obtained  one  per  cent.  The  highest  quantity 
given  in  the  table  of  Recluz  is  234,  the  lowest  0  31  per  cent.  Zeller  gives  as 
the  product  of  the  fresh  ripe  fruit  1-3  per  cent.,  of  that  a  year  old  0  86  per  cent. 
{Gent.  Blatt, M&rz,  1855,  p.  207.)  The  berries  are  most  productive  when  bruised. 
The  oil  of  juniper  consumed  in  this  country  is  brought  from  Europe,  and  is  be- 
lieved to  be  procured  chiefly  from  the  tops  of  the  plant,  being  sold  for  a  price 
which  is  altogether  incompatible  with  the  idea  that  it  is  prepared  from  the  fruit 
alone.  It  is  colourless,  or  of  a  light  greenish-yellow,  with  a  terebinthinate  odour, 
and  hot  acrid  taste.  Oil  of  juniper  has  a  sp.  gr.  from  0'879  to  0911,  and  is 
moderately  Isevogyrate.  {Buignet.)  It  is  not  very  soluble  in  alcohol.  According 
to  Blanchet,  it  contains  two  isomeric  oils,  of  which  one  is  colourless,  and  the  other 
coloured  and  less  volatile.  It  is,  when  pure,  a  carbohydrogen,  and  is  said  to  have 
the  same  composition  as  oil  of  turpentine  (C,„Hg);  but  it  does  not  form  a  solid 
compound  with  muriatic  acid.  {Journ.  de  Pharm.,  xxvi.  80.)  Oil  of  turpentine 
is  often  fraudulently  added,  but  may  be  detected  by  the  specific  gravity  of  the 
mixture,  which  is  considerably  less  than  that  of  the  unadulterated  oil  of  juniper. 

The  oil  is  stimulant,  carminative,  and  diuretic;  and  may  be  employed  advan- 
tageously in  debilitated  dropsical  cases,  in  connection  with  other  medicines,  espe- 
cially digitalis.  It  is  this  oil  which  imparts  to  Holland  gin  its  peculiar  flavour 
and  diuretic  power.  Sir  James  Simpson,  of  Edinburgh,  considers  it  an  efficient 
diuretic  when  administered  through  the  lungs.  A  teaspoonful  of  the  oil  is  put 
into  a  vessel  of  hot  water,  and  the  patient  directed  to  inhale  the  vapours.  {Bost. 
Med.  and  Surg.  Journ.,  March  12,  1868,  p.  96  ;  from  Half- Yearly  Compend. 
of  Med.  Sci.)  The  dose  is  from  five  to  fifteen  drops  two  or  three  times  a  day, 
and  may  be  considerably  increased. 

Off.  Prep.  Spiritus  Juniperi,  Br.;  Spiritus  Juniperi  Compositus,  U.  S.    W. 
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OLEUM  LAVANDULA..  U.S.,  Br.  Oil  of  iMVcnder. 

"The  Oil  (listillotl  in  Hritiiin  from  the  flowers  of  Lavandula  vera."  Br. 

This  oil  18  usuHJIy  (listilled  from  the  flowers  and  flower-Htems  conjointly, 
thoiij^h  of  liner  qimlity  when  obtained  from  the  former  exeluHively.  Dried  lav- 
ender flowers  are  said  to  yield  from  1  to  \b  per  cent,  of  oil.  Accordinj^  to  Zol- 
ler,  the  fresh  flowers  yield  103,  the  dried  43,  the  whole  fresh  herb  in  flower  0'7ft 
per  cent.  It  is  stated  that  the  lavender  i)roduced  by  an  acre  of  ground  under 
cultivation  will  yield  from  10  to  12  poimds  of  the  oil.  {Fharm.  Juum.,  Nov. 
1864,  p.  257.)  The  oil  is  very  fluid,  of  a  lemon-yellow  colour,  with  the  fragrance 
of  the  flowers,  and  an  aromatic,  burninjjr  taste.  That  met  with  in  commerce  has 
thesp.gr.  0-898atG8°  F.,  which  is  reduced  to  0877  by  rectification  (yy«rze//uH), 
or  0  886  {liuicjnet).  It  is  la;vojj;yrate.  According  to  Hrande,  the  sp.  gr.  of  the 
oil  ol>tained  from  the  whole  herb  is  0-9206.  Alcohol  of  0*830  dissolves  oil  of  lav- 
ender in  all  proportions;  that  of  0-877,  only  42  per  cent.  {BerzeliuH.)  Proust 
states  that,  when  allowed  to  stand  in  imperfectly  stopped  bottles,  it  lerts  fall  a 
crystalline  deposit,  which  often  amounts  to  one-fourth  of  its  weight.  This  has 
lu'cn  found  by  M.  Dumas  to  have  the  same  point  of  volatilization  and  the  samo 
composition  as  the  true  camphor,  but  differs  in  the  total  want  of  rotatory 
power.  (Ibid.,  Juillet,  1863,  p.  30.)  It  is  said  that  the  portion  of  oil  first  dis- 
tilled is  most  fragrant,  and  is  often  kept  separate,  and  sold  at  a  higher  price. 
According  to  M.  Lallemand,  oil  of  lavender  consists  chiefly  of  an  oiJ  isomeric 
with  pure  oil  of  turpentine,  but  contains  acetic  acid  in  combination,  probably 
in  the  state  of  amylacetic  ether.  (Journ.  de  Pharm.,  Avril,  1860,  p.  290.)  It  is 
u.sed  chiefly  as  a  perfume,  though  possessed  of  carminative  and  stimulant  pro- 
l)erties,  and  sometimes  useful  in  cases  of  nervous  languor  and  headache.  The 
dose  is  from  one  to  five  drops.* 

Oil  of  Spike  is  procured  from  the  broad-leaved. variety  of  lavender  which 
grows  wild  in  Europe,  the  Lavandula  Spica  of  De  CandoUe.  Its  odour  is  less 
fragrant  than  that  of  common  oil  of  lavender,  and  is  somewhat  analogous  to 
that  of  oil  of  turpentine,  with  which  it  is  said  to  be  often  adulterated.  It  is 
used  by  artists  in  the  preparation  of  varnishes; 

Off^.  Prep.  Linimentum  Camphorae  Compositum,  Br.;  Spiritus  Ammoniae 
Aromaticus,  U.  S.;  Spiritus  Lavandulae;  iSpiritus  Lavandulae  Compositus, 
U.  S.;  Tinctura  Lavandulae  Composita,  Br.  W. 

OLEUM  MENTHA  PIPERIT^E.  U.S.,  Br.  Oil  of  Peppermint. 

"  The  Oil  distilled  in  Britain  from  fresh  flowering  peppermint,  Mentha  pi- 
perita." Br. 

Peppermint  varies  exceedingly  in  the  quantity  of  oil  which  it  affords.  Four 
pounds  of  the  fresh  herb  yield,  according  to  Baume,  from  a  drachm  and  a  half 
to  three  drachms  of  the  oil.  Zeller  gives  as  the  product  of  the  fresh  herb  from 
0-37  to  068  per  cent.,  of  the  dried  114  per  cent.  The  yield  is  generally  less 
than  1  per  cent.  This  oil  is  largely  distilled  in  the  United  States.  It  is  of  a 
greenish-yellow  colour  or  nearly  colourless,  but  becomes  reddish  by  age.  Its 
odour  is  strong  and  aromatic,  its  taste  warm,  caniphorous,  and  very  pungent, 
but  succeeded,  when  air  is  admitted  into  the  mouth,  by  a  sense  of  coolness. 
Its  sp.  gr.  is  stated  differently  from  0-902  to  0920;  its  boiling  point  at  365°. 
It  is  considerably  laevogyrate.  (Buignet.)  Upon  long  standing  it  deposits  a 
atearoptene,  which,  according  to  Kane,  has  the  same  composition  as  the  oil,  viz., 
CjjHjgO,.  Bezelius  states  that  at  8°  below  zero  the  oil  deposits  small  capillary 

*  Cologne  Water.  One  of  the  Farin.is,  the  noted  manufacturnr.s  of  Cologne  water,  the 
composition  of  which  bus  been  carefully  kept  secret  by  that  family,  is  said  recently  to  have 
published  the  following  formula,  as  being  that  of  the  genuine  perfume.  "  Take  of  Oil  of 
Lavender  4  ounces;  Purifled  Benzoin,  Oil  of  Rosemary,  each,  2oM7jce«;  Stronger  Alcohol  9 
gallons.  Dissolve  the  oils  and  benzoin  in  the  alcohol  ;'and  to  the  solution  add  successively, 
of  Oil  of  Neroli,  Oil  of  the  young  orange  denominated  by  the  French  Huile  de  Peti'ts 
Grains,  Oil  of  Lemon?,  each,  10-4  ounces;  Oil  of  the  Sweet  Orange,  Oil  of  the  Lime,  and 
Oil  of  Bergamot,  each,  208  ounces;  Tincture  of  the  Flowers  of  the  Rose  Geranium  a 
sufficient  quantity.  Macerate  for  some  weeks,  and  introduce  into  flasks."  (See  .4m.  Journ. 
of  Pharm.,  July,  1864,  p.  376.)— iVb<«  to  the  twelfth  edition. 
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crystals.  These,  which  are  cd\\e^ peppermint  camphor,  melt  at  95°  F.,  volatih'ze 
unchanged,  and,  when  distilled  with  anhydrous  phosphoric  acid,  yield  a  peculiar 
aromatic  product,  denominated  mentheiie.  {GmelMs  Handbook,  x\v.  p.  445.) 
This  oil  is  frequently  adulterated  with  alcohol,  and  occasionally,  there  is  reason 
to  believe,  with  oil  of  turpentine.  This  is  detected  by  its  odour,  by  its  deficient 
solubility  in  cold  alcohol,  and  by  imparting  the  property  of  exploding  with 
iodine.  It  is  stated  by  the  Messrs.  Hotchkiss  that,  in  much  of  the  land  under 
culture  with  peppermint  in  this  country,  other  oil-producjng  plants  are  care- 
lessly allowed  to  grow,  which,  being  gathered  and  distilled  with  the  pepper- 
mint, contaminate  the  product.  {Am.  Journ.  of  Pharm.,  xxv'n.  222.)  Such 
impurities  may  be  detected  by  the  altered  odour  of  the  oil.  When  freshly  pre- 
pared, it  should  volatilize  completely  from  paper  without  leaving  a  mark,  and 
when  dropped  into  alcohol  of  85  per  cent.,  should  completely  dissolve  without 
agitation.  (Bullock,  Ibid.,  Nov.  1859,  p.  553  )  Much  of  the  oil  used  in  the 
United  States  is  produced  in  Michigan.  (Ibid.,  xxix.  312.) 

Oil  of  peppermint  is  stimulating  and  carminative,  and  is  much  used  in  flatu- 
lence, nausea,  spasmodic  pains  of  the  stomach  and  bowels,  and  as  a  corrigent 
or  adjuvant  of  other  medicines.  The  dose  is  from  one  to  three  drops,  and  is 
most  conveniently  given  rubbed  with  sugar  and  then  dissolved  in  water.  The 
oil  is  frequently  employed,  dissolved  in  alcohol,  in  the  form  of  essence  of  pep- 
permint, which  is  an  officinal  preparation.  (See  Spiritus  Menthse  Fiperitse.) 

Off.  Prep.  Aqua  Menthae  Piperitae ;  Essentia  Menthse  Piperitae,  Br.;  Pilulae 
Rhei  Compositae ;  Spiritus  Menthae  Piperitae ;  Trochisci  Menthae  Piperitae,  U.  S. 

W. 

OLEUM  MENTHA  VIRIDIS.  U.S.,  Br.   Oil  of  Spearmint 

"  The  Oil  distilled  in  Britain  from  fresh  flowering  spearmint,  Mentha  viri- 
dis."  Br. 

According  to  Lewis,  ten  pounds  of  spearmint  yield  an  ounce  of  oil ;  by  others 
the  product  is  stated  not  to  exceed  one  part  from  five  hundred.  The  oil  is  largely 
distilled  in  this  country.  It  is  pale-yellow  or  greenish  when  recently  prepared, 
but  becomes  red  with  age,  and  ultimately  almost  of  a  mahogany  colour.  Its  fla- 
vour is  analogous  to  that  of  the  oil  of  peppermint,  but  less  agreeable  and  less 
pungent.  Its  sp.  gr.  is  stated  differently  from  0"914  to  0*975  ;  its  boiling  point 
at  320°.  Kane  gives  the  formula  Cj-H^gO,  as  representing  its  composition.  It 
is  used  for  the  same  purposes  as  the  oil  of  peppermint,  in  the  dose  of  from  two 
to  five  drops.  An  essence  of  spearmint,  prepared  by  dissolving  the  oil  in  alco- 
hol, is  officinal.  (See  Spiritus  Menthae  Viridis.) 

Off.  Prep.  Aqua  Menthae  Viridis;  Spiritus  Menthse  Viridis,  U.  S.      W. 

OLEUM  MOi^ARD^.  C/:  ;S'.    Oil  of  Horsemint 

This  is  prepared  by  our  distillers  from  the  fresh  herb  of  Monarda  punctata. 
It  has  a  reddish-amber  colour,  a  fragrant  odour,  and  a  warm,  very  pungent  taste. 
At  40°  F.,  or  lower,  especially  in  the  presence  of  moisture,  it  is  gradually  trans- 
formed by  oxidation  into  a  crystalline  body,  having  the  odour  and  taste  of  the 
oil.  This  appears  to  be  analogous  in  constitution  to  camphor,  being  the  oxide 
of  a  carbohydrogen  radical  (Cj^H^),  three  eqs.  of  which  with  one  eq.  of  oxygen 
form  the  liquid  oil.  (C.  T.  Bonsall,  Am.  Journ.  of  Pharm.,  xxv.  200.)  It  is  now 
considered  as  identical  with  thymol,  or  camphor  of  the  oil  of  thyme.  (See  Oleum 
Thymi,  in  Part  I.)  Applied  to  the  skin,  monarda  oil  is  powerfully  rubefacient, 
quickly  producing  heat,  pain,  redness,  and  even  vesication.  It  has  been  employed 
externally  in  low  forms  of  fever,  cholera  infantum,  chronic  rheumatism,  and  other 
aff'ections  in  which  rubefacients  are  indicated.  In  ordinary  cases  it  should  be 
diluted  before  being  applied.  It  may  be  given  internally  as  a  stimulant  and  car- 
minative, in  the  dose  of  two  or  three  drops  mixed  with  sugar  and  water.    W. 

OLEUM  ORIGAN"!.  U.  S.  1850,  Ed.  Oil  of  Origanum.  Oil  of  Mar- 
joram. 

This  is  obtained  from  the  common  marjoram,  Origanum  vulgare,  and  is  fre- 
quently called  oil  of  marjoram.    Though  it  has  been  satisfactorily  determined 
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^ItJ  Mr  Hanbury  that  the  oil  circulating  in  commerce  by  the  name  of  oil  of  ori- 
'     ganum  is  really  obtuiiied  from  Thi/mtm  cuUjaris  growirjj^  in  the  south  of  France, 
and  on  this  account  the  proper  oil  of  niarjonirn  Iuih  been  expunged  from  our 
PharniacopoDJa,  and  its  place  supplied  by  the  oil  of  thyme  (see  Oleum  Thy  mi  in 
^^t^art  {.),  yet,  as  Origanum  vuljfare  is  a  common  plant,  possessed  of  valuable  aro- 
^HBatic  properties,  and  readily  yields  its  oil  by  distillation  in  the  ordiruiry  mode, 
^^Bod  as  there  is  no  reason  to  suppose  that  the  descriptions  given  by  authors  from 
^fprbom  we  iiave  quoted  are  not  those  of  the  genuine  oil,  it  is  deemed  expedient 
^^0  retain  the  oil  in  its  old  position,  and  to  continue  the  description  given  of  it  in 
former  editions.  The  plant  varies  exceedingly  in  the  proportion  of  oil  which  it 
affords.    The  mean  product  may  be  stated  at  from  four  to  six  parts  from  a  thou- 
sand. The  recent  oil,  when  properly  prepared,  is  yellow  ;  but,  if  too  much  heat 
is  used  in  the  distillation,  it  is  said  to  be  reddish,  and  it  acquires  the  same  tint 
by  age.  It  may  be  obtained  colourless  by  rectification.    It  has  the  odour  of  the 
plant,  and  a  hot  acrid  taste.  Kane  gives  its  sp.  gr.  0867,  its  boiling  point  354°, 
and  its  composition  Cj^H^O.  According  to  Lewis,  its  sp.  gr.  is  0940,  according 
to  Brande  0-909.  It  is  sometimes  used  as  an  external  irritant,  and  to  allay  the 
pain  of  toothache,  by  being  introduced,  on  lint  or  cotton,  into  the  cavity  of  a 
carious  tooth.  It  is  little  employed  internally. 

The  oil  of  sweet  marjoram  {Origanum  Majorana)  is  obtained  from  the  plant 
by  distillation,  in  the  quantity  of  from  2  5  to  6  parts  from  1000.  It  is  of  a  lemon- 
yellow  colour,  light,  and  camphorous,  and  is  said  upon  longstanding  to  deposit 
a  substance  resembling  camphor.  It  is  not  used  in  this  country.  W. 

OLEUM  PIMENTO.  U.  S.,  Br.  Oil  of  Pimento. 

"The  Oil  distilled  in  Britain  from  pimento."  Br. 

The  berries  yield  from  1  to  more  than  4  per  cent,  of  oil,  wBich,  as  found  in 
the  shops,  is  brownish-red,  and  has  the  odour  and  taste  of  pimento,  though 
warmer  and  more  pungent.  It  is  said,  when  freshly  distilled,  to  be  colourless 
or  yellowish.  Nitric  acid  reddens  it.  Its  sp.  gr.  is  stated  at  1021,  but  varies.  It 
consists,  like  oil  of  cloves,  of  two  distinct  oils,  a  lighter  and  heavier,  the  former 
of  which  comes  over  first  in  distillation.  They  may  be  separated  by  distilling 
the  oil  from  caustic  potassa.  The  light  oil  comes  over,  and  the  heavy  remains 
combined  with  the  potassa.  The  latter  may  be  obtained  by  distilling  the  residue 
with  sulphuric  acid.  The  light  oil  is  lighter  than  water,  and  is  a  pure  carbohy- 
drogen.  The  heavy  has  the  acid  property  of  forming  crystalline  compounds 
with  the  alkalies.  They  are  analogous  to  the  light  and  heavy  oils  of  cloves. 
Indeed,  the  heavy  has  been  found  to  be  identical  with  the  eugenic  acid  of  that 
oil.  (See  Oleum  Garyophylli.)  The  oil  of  pimento  is  given  for  the  same  purposes 
as  the  other  stimulant  aromatic  oils.  The  dose  is  from  three  to  six  drops.    W. 

OLEUM  ROSMARINL  U.S.,  Br.  Oil  of  Rosemary. 

"  The  Oil  distilled  from  the  flowering  tops  of  Rosmarinus  officinalis."  Br. 

The  fresh  leaves  of  rosemary  yield,  according  to  Baume,  0*26  per  cent,  of  oil ; 
but  the  product  is  stated  much  higher  by  others.  According  to  Brande,  a  pound 
of  the  fresh  herb  yields  about  a  drachm  of  the  oil,  which  is  about  1  per  cent.; 
and  Zeller  gives  very  nearly  the  same  product  for  the  dried  herb.  This  oil  is 
colourless,  with  an  odour  similar  to  that  of  the  plant,  though  less  agreeable.  Its 
sp.  gr.  is  said  to  be  0911,  but  reduced  to  08886  by  rectification.  Buignet  gives 
the  sp.  gr.  of  the  rectified  oil  0896,  and  states  that  it  is  moderately  dextrogy- 
rate. It  is  soluble  in  all  proportions  in  alcohol  of  0-830  ;  but  requires  for  solu- 
tion at  64°  forty  parts  of  alcohol  of  0887.  (Berzelius.)  Kane  gives  its  sp.  gr, 
0-897,  its  boiling  point  365°,  and  its  composition  C^jH^O,.  Kept  in  bottles  im- 
perfectly stopped,  it  deposits  a  stearoptene  analogous  to  camphor,  sometimes 
amounting,  according  to  Proust,  to  one-tenth  of  the  oil.  Bucholz  states  that  it 
affords  camphor  when  digested  with  from  one-half  its  weight  to  an  equal  weight 
of  potassa,  and  distilled.  It  is  said  to  be  sometimes  adulterated  with  oil  of  tur- 
pentine, which  may  be  detected  by  mixing  the  suspected  liquid  with  an  equal 
volume  of  pure  alcohol.  The  oil  of  rosemary  is  dissolved,  and  that  of  turpentine 
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left.  This  oil  is  stimulant,  but  is  employed  chiefly  as  an  ingredient  of  rubefacient 
liniments.  The  dose  is  from  three  to  six  drops. 

A  case  of  death  is  recorded,  in  a  child  four  or  five  years  old,  from  a  mixture 
of  six  measures  of  this  oil,  and  two  of  oil  of  wormseed,  given  in  repeated  doses 
of  a  tablespoonful.  {Am.  Journ.of  Pharm.,  xxiii.  286.) 

Off.  Prep.  Linimentum  Saponis  ;  Spiritus  Lavandulae  Compositus,  U.  S.; 
Spiritus  Rosmarini,  Pr,;  Tinctura  Lavandulae  Composita,  Pr.  W. 

OLEUM  RUT^.  Br.   Oil  of  Rue. 

"  The  Oil  distilled  from  the  fresh  herb  of  Ruta  graveolens."  Pr. 

Rue  yields  a  very  small  proportion  of  a  yellow  or  greenish  oil,  which  becomes 
brown  with  age.  According  to  Zeller,  the  product  of  the  fresh  herb  is  028  per 
cent.,  of  the  seeds  about  1  per  cent.  The  oil  has  the  strong  unpleasant  odour 
of  the  plant,  and  an  acrid  taste.  Kane  gives  its  sp.  gr.  0837,  its  boiling  point 
446°,  and  its  composition  C^gH^gOj.  Gregory  considers  it  as  hydrated  oxide  of 
rutyl  or  rutylic  aldehyd  (C^R^gO,RO  =  C^R^O^),  associated  with  a  carbohy- 
drogen.  (Handbook  of  Organic  Chemistry,  4th  ed.,  pp.  275  and  342  )  Accord- 
ing to  Williams,  the  composition  of  the  pure  oxygenated  oil  is  ^^.^^fi^,  which 
is  confirmed  by  Harbordt,  who,  by  oxidizing  it  by  means  of  chromic  acid,  ob- 
tained caprinic  acid,  and  concludes  that  its  proper  title  is  methylo-caprinol,  and 
its  rational  formula  C^TI^,G.^R^^O^.  (See  Am.  Journ.  of  Pharm.,  Jan.  1863,  p. 
34.)  When  treated  with  nitric  acid,  it  yields,  among  other  products,  pelargonic 
acid,  which  is  used  in  the  preparation  of  a  fruit  essence,  denominated  peZa^'grom'c 
ether.  (See  Fruit  Essences,  in  Part  III.)  It  is  stimulant  and  antispasmodic, 
and  has  been  given  in  hysteria,  convulsions,  and  amenorrhcea.  The  dose  is  from 
two  to  five  drops.  W. 

OLEUM  SABINE.  U.  S.,  Br.    Oil  of  Savine. 

"The  Oil  distilled  in  Britain  from  fresh  savin,  Juuiperus  Sabina."  Pr. 

According  to  the  more  recent  authorities,  the  proportion  of  volatile  oil  ob- 
tained from  savine  varies  from  less  than  1  to  2'5  per  cent.  The  oil  is  nearly 
colourless  or  yellow,  limpid,  strongly  odorous,  and  of  a  bitterish,  extremely  acrid 
taste.  Kane  gives  its  sp.  gr.  0"915,  its  boiling  point  315°,  and  its  composition 
Oj^^Hg,  equivalent  to  that  of  oil  of  turpentine.  According  to  Winckler,  it  is  con- 
verted by  sulphuric  acid  into  an  oil  not  distinguishable  from  that  of  thyme. 
{Chem.  (raz.,  Jan.  1847,  p.  11.)  With  iodine  it  becomes  heated,  detonates,  and 
gives  off  yellow  and  violet-red  vapours.  (Flaschoff.)  Distilled  with  24  parts  of 
water  and  8  of  chloride  of  lime,  it  evolves  carbonic  acid  with  effervescence,  and 
yields  chloroform.  (Gmelin's  Handbook,  xiv.  310.)  The  oil  of  savine  is  stimu- 
lant, emmenagogue,  and  actively  rubefacient,  and  may  be  given  for  the  same 
purposes  as  the  plant  in  substance.  It  has  been  much  employed  empirically  in 
amenorrhoea,  and  with  a  view  to  produce  abortion,  and  in  some  instances  with 
fatal  effects.   The  dose  is  from  two  to  five  drops.  W. 

OLEUM  SASSAFRAS.  U.S.    Oil  of  Sassafras. 

The  proportion  of  noil  yielded  by  the  root  of  sassafras  is  variously  stated 
from  less  than  1  to  somewhat  more  than  2  per  cent.  The  bark  of  the  root,  di- 
rected by  the  U.  S.  Pharmacopoeia,  would  afford  a  larger  amount.  Very  large 
quantities  of  the  oil  are  distilled  in  Maryland,  and  sent  to  Baltimore  for  sale. 
The  usual  yield  is  said  by  Mr.  Sharp  to  be  one  pound  from  three  bushels  of 
the  root.  From  fifteen  to  twenty  thousand  pounds  were  sent  annually,  before 
the  war,  to  the  Baltimore  market.  (A.  P.  Sharp,  Am.  Journ.  of  Pharm.,  Jan. 
1863,  p.  58.)  The  oil  is  of  a  yellow  colour  or  colourless,  becoming  reddish  by 
age.  It  has  the  fragrant  odour  of  sassafras,  with  a  warm,  pungent,  aromatic 
taste.  It  is  among  the  heaviest  of  the  volatile  oils,  having  the  sp.  gr.  1  -094,  or 
1087  on  the  authority  of  Buignet,  who  states  also  that  it  is  very  slightly  dex- 
trogyrate. At  239°  it  evaporates  freely  and  boils  at  430°.  (Procter,  Am.  Journ. 
of  Pharm.,  Nov.  1866,  p.  491.)  According  to  Bonastre  it  separates,  by  agita- 
tion with  water,  into  two  oils,  one  lighter,  the  other  heavier  than  water.  Ber- 


I'ART  ir. 


Olea  DestillaUi.  1818 


seliufl  RtateRthat  the  first  is  often  nothing  more  than  oil  of  turpentine  existin/]^  as 
an  ailulteration  in  tho  oil  of  siisfiafra.s.  It  i«  readily  sohiblo  in  alcohol,  ether,  and 
chloroform,  and  mixes  with  fixed  oils  and  other  volatile  oils.  (Procter,  find.) 
Nitric  acid  colours  it  red,  and  fuming?  nitric  a<rid  inflames  it  njore  readily  than 
most  other  oils.  It  has  tho  property  of  dissolviuf;  caoutchouc.  When  kept  for 
a  lonj?  time  it  deposits  transparent  crystals,  havinj?  tho  same  odour  as  the 
liquid  oil.  By  treating  the  oil  with  chlorine,  neutralizing  with  lime,  and  dis- 
tilling, a  product  is  obtained  identical  in  properties  and  composition  with 
common  camphor.  (See  Am.  Journ.  of  Pharm  ,  xxvi.  16G.)  Mr.  ¥,.  S.  Wayne, 
of  Cincinnati,  has  shown  that  the  oil  forms  an  insoluble  compound  with  lead; 
a  property  which  renders  leaden  vessels,  or  those  containing  lead,  unsuitable 
recipients  for  it.  {Am.  Journ.  of  Pharm.,  xxviii.  521.)  Its  composition,  accord- 
ing to  St.  Evrc,  is  represented  by  the  formula  C^II,„0^.  Oil  of  sassofras  is 
stimulant,  carminative,  and  supposed  to  be  diaphoretic;  and  may  bo  em- 
ployed for  the  same  purposes  as  the  bark  from  which  it  is  derived.  The  dose 
is  from  two  to  ten  drops. 

Off. Prep.  Syrupus  Sarsaparillae  Comp.,  U.S.;  Trochisci  Cubebse, U.S.    W. 

OLEUM  SUCCINI  RECTIFICATUM.  Z7.  ^.  Rectified  Oil  of  Amber. 

"  Take  of  Oil  of  Amber  a  pint ;  Water  six  pints.  Mix  them  in  a  gla.ss  re- 
tort, and  distil  until  four  pints  of  water  have  passed  with  the  Oil  into  the  re- 
ceiver ;  then  separate  the  Oil  from  the  Water,  and  keep  it  in  a  well-stopped 
bottle."  U.  S. 

For  an  account  of  the  crude  oil  {Oleum  Succini)  the  reader  is  referred  to 
Part  I.  {page  614).  By  successive  distillations  oil  of  amber  becomes  thinner 
and  more  limpid,  till  at  length  it  is  obtained  colourless.  The  first  portions 
which  distil  are  less  coloured  than  those  which  follow,  and  may  be  separated  for 
keeping,  while  the  remainder  is  submitted  to  another  distillation.  For  practical 
purposes,  however,  the  oil  is  sufficiently  pure  when  once  redistilled,  as  di- 
rected in  the  TJ,  S.  Pharmacopoeia.  As  usually  found  in  the  shops,  the  recti- 
fied oil  is  of  a  light  yellowish-brown  or  amber  colour.  As  first  distilled  it  has 
an  amber  colour,  the  sp.  gr.  0-903  at  60°,  and  a  boiling  point  from  339°  to  367°. 
{Ehert.)  W^hen  quite  pure  it  is  said  to  be  colourless,  as  fluid  as  alcohol,  of  the 
sp.gr.  0*758  at  75°,  and  to  boil  at  186°.  It  has  a  strong,  peculiar,  unpleasant 
odour,  and  a  hot,  acrid  taste.  It  imparts  these  properties  in  some  degree  to 
water,  without  being  perceptibly  dissolved.  It  is  soluble  in  eight  parts  of 
alcohol  of  the  sp.  gr.  0847  at  55°,  in  five  parts  of  the  sp.  gr.  0  825,  and  in  all 
proportions  in  absolute  alcohol,  ether,  chloroform,  bisulphuret  of  carbon,  and 
the  fixed  oils.  {Ehert.)  On  exposure  to  light  and  air,  it  slowly  changes  in 
colour  and  consistence,  becoming  ultimately  black  and  solid.  It  appears,  when 
quite  pure,  to  be  a  carbohydrogen,  consisting,  according  to  Dr.  Dopping,  of 
8846  parts  of  carbon  and  11-54  of  hydrogen  in  100.  {Chem.  Gaz.,  Nov.  1845, 
p.  447.)  It  is  said  to  be  sometimes  adulterated  with  oil  of  turpentine,  which 
may  be  detected  by  passing  muriatic  acid  gas  through  the  suspected  oil.  If 
pure  it  will  remain  wholly  liquid  ;  while  oil  of  turpentine,  if  present,  will  give 
rise  to  the  formation  of  solid  artificial  camphor.  {Pharm.  t7'oMrn.,xiii.  292.) 

From  a  communication,  by  Mr.  A.  E.  Ebert,  in  the  Am.  Journ.  of  Pharm. 
(March,  1866,  p.  146),  it  appears  that  there  is  very  little  of  genuine  oil  of  am- 
ber now  to  be  found  in  the  shops;  the  substances  sold  as  such,  being  either 
an  oil  strongly  resembling  kerosene,  or  oil  of  turpentine  holding  resin  in  solu- 
tion. It  would  be  advisable  that  the  apothecary  should  either  prepare  it  him- 
self fronl  amber,  or  obtain  it  from  a  chemical  manufacturer  in  whom  he  could 
have  entire  confidence. 

Medical  Properties  and  Uses.  Rectified  oil  of  amber  is  stimulant  and  anti- 
spasmodic, and  occasionally  promotes  the  secretions,  particularly  that  of  urine. 
It  has  been  employed  with  advantage  in  amenorrhoea,  and  in  various  spasmodic 
and  convulsive  affections,  as  tetanus,  epilepsy,  hy.steria,  hooping-cough,  and  in- 
fantile convulsions  from  intestinal  irritation,  &c.  The  dose  is  from  five  to  fifteen 
83 
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drops,  diffused  in  some  aromatic  water  by  means  of  sugar  and  gum  arabic.  Ex- 
ternally applied  the  oil  is  rubefacient,  and  is  considerably  employed  as  a  lini- 
ment in  chronic  rheumatism  and  palsy,  and  in  certain  spasmodic  disorders,  as 
hooping-cough  and  infantile  convulsions.  In  the  latter  affection  it  should  be 
rubbed  along  the  spine,  and  was  highly  recommended  by  the  late  Dr.  Joseph 
Parrish,  mixed  with  an  equal  measure  of  laudanum,  and  diluted  with  three  or 
four  parts  of  olive  oil  and  of  brandy.  W. 

.    OLEUM  TABACL  U.  S.    Oil  of  Tobacco.  ' 

"  Take  of  Tobacco,  in  coarse  powder,  twelve  troyounces.  Put  it  into  a  re- 
tort of  green  glass,  connected  with  a  refrigeratory,  to  which  a  tube  is  attached 
for  the  escape  of  the  incondensible  products.  Then,  by  means  of  a  sand-bath, 
heat  the  retort  gradually  to  dull  redness,  and  maintain  it  at  that  temperature  until 
empyreumatic  oil  ceases  to  come  over.  Lastly,  separate  the  dark  oily  liquid  in 
the  receiver  from  the  watery  portion,  and  keep  it  in  a  well-stopped  bottle."  U.  S. 

This  is  a  black,  thickish  liquid,  of  a  strong  characteristic  odour,  identical  with 
that  of  old  tobacco  pipes,  and  in  no  degree  resembling  that  of  undecomposed 
tobacco.  It  may  be  obtained  colourless  by  rectification,  but  soon  becomes  yel- 
lowish and  ultimately  brown.  It  probably  contains  a  portion  of  nicotia  volatil- 
ized unchanged,  and  is  a  powerful  poison,  unfit  for  internal  use,  and  when  em- 
ployed externally  requiring  much  caution.  Mixed  with  simple  ointment  or  lard, 
in  the  propoi'tion  of  twenty  drops  to  an  ounce,  it  has  been  used  as  an  applica- 
tion to  indolent  tumours,  buboes,  ulcers,  and  obstinate  cutaneous  eruptions; 
but,  in  all  cases  where  the  cuticle  is  wanting,  it  should  be  employed  with 
reserve,  and  its  effects  carefully  watched.  Death  has  been  produced  by  it  in  a 
child,  in  whom  a  portion  of  the  oil  from  the  bowl  of  a  tobacco  pipe  was  applied 
to  an  ulcer  on  the  lip.  (Dr.  W.  J.  Tyrell,  3Ied.  and  Surg.  Reporter,  May  2,  1868, 
p.  384.)  W. 

OLEUM  VALERIAIT^.  U.  S.    Oil  of  Valerian. 

This  was  introduced  for  the  fir.st  time  as  an  officinal  into  the  U.  S.  Pharma- 
copoeia of  1850.  It  is  obtained  from  the  root  of  Valeriana  officinalis  by  the  usual 
process  of  distillation  with  water.  According  to  Zeller,  the  dried  root  of  the 
best  quality  yields  164  per  cent,  of  the  oil.  Very  good  oil  has  been  distilled 
from  the  root  cultivated  in  this  country.  As  first  procured,  it  is  of  a  pale-green- 
ish colour,  of  the  sp.  gr.  0934,  with  a  pungent  odour  of  valerian,  and  an  aro- 
matic taste.  Upon  exposure,  it  becomes  yellow  and  viscid.  It  is  a  complex  sub- 
stance, containing  1.  a  carbohydrogen  isomeric  with  pure  oil  of  turpentine;  2.  a 
small  proportion  of  stearoptene,  of  an  odour  resembling  that  of  camphor  and 
pepper,  and  formed  probably  by  the  combination  of  water  with  the  preceding  con- 
stituent ;  3.  a  peculiar  oxygenated  oil,  called  valerol  (C^ll^fi,  Kane's  Chemis- 
tr]j),  which,  by  the  agency  of  the  air,  is  converted  into  valerianic  (valeric)  acid 
and  a  resinous  matter;  and  4.  valerianic  acid,  which  always  exists  in  the  oil  in 
small  proportion,  but  is  increased  by  exposure.  The  conversion  of  valerol  into 
valerianic  acid,  throtigh  the  agency  of  atmospheric  oxygen,  is  very  much  pro- 
moted by  the  presence  of  caustic  alkalies,  which  combine  with  the  acid,  when 
formed,  to  produce  valerianates.  Somewhat  different  views  of  the  oil  are  given 
by  M.  Pierlot,  who  has  investigated  its  nature.  According  to  this  chemist,  the 
oil,  whether  fresh  or  old,  always  contains  about  5  hundredths  of  valerianic  acid, 
and,  besides  this,  the  two  oils  above  referred  to,  namely,  the  carbohydrogen, 
which  he  names  valerene,  and  the  valerol,  the  formula  of  which  he  gives  as  0,^ 
HjgO^,  and  which  becomes  resinified  by  exposure  to  the  air.  He  has  concluded, 
moreover,  that  valerol  cannot  be  changed  into  an  acid  by  any  known  process. 
(See  Am.  Journ  of  Pharm.,  March,  1860,  p.  142.)  The  oil  of  valei-ian  exercises 
the  same  influence  as  the  root  on  the  nervous  system,  and  is  frequently  ad- 
ministered as  a  substitute  for  it  in  the  dose  of  four  or  five  drops.  W. 
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OLEORESIN^. 

Oleoresina. 

The  ok'oresins,  as  a  class  of  Preparations,  were  newly  introduced  into  the 
U.  S.  Pharnuvct>|»(Eia  at  the  late  revisioji,  having  been  previously  considered 
with  the  Fluid  Kxtiacts.  Their  peculiarity  is  that  they  consist  of  principles, 
which,  when  extracted  by  means  of  ether,  retain  a  liquid  or  semi-liquid  state 
upon  the  evaporation  of  the  menstruum,  and  at  the  same  time  have  the  property 
of  self-preservation  ;  (lifferin<,'  in  this  respect  from  the  fluid  extra/;ts,  which  re- 
tiuirt"  the  presence  of  alcohol  or  8u;i;ar  to  prevent  decomposition  They  consist 
chielly,  as  their  name  implies,  of  oil  either  fixed  or  volatile,  holding  resin  and 
sometimes  other  active  matter  in  solution.  Their  preparation  is  very  simple, 
consisting  in  the  exhaustion  of  the  medicine  employed  with  ether,  by  means  of 
percolation,  and  the  subsequent  evaporation  of  the  menstruum.  In  consequence 
of  the  great  volatility  of  ether,  it  may  in  great  measure  be  recovered  by  distilla- 
tion, thus  very  materially  diminishing  the  costliness  of  the  process.  It  is  proper 
not  to  continue  the  heat  necessary  for  the  distillation  till  the  whole  of  the  ether 
is  driven  over,  lest,  towards  the  close,  a  portion  of  the  volatile  matters  also 
should  pass,  and  the  strength  of  the  oleoresin  be  impaired.  Hence,  in  every 
instance,  the  last  portions  of  the  menstruum  are  allowed  to  separate  by  spon- 
taneous evaporation.  Benzine  has  been  proposed  as  a  substitute  for  ether  in 
these  preparations,  but  should  not  be  permitted  to  supersede  it  until  olBci- 
nally  sanctioned.  W. 

OLEORESINA  CAPSICI.  U.  S.    Oleoresin  of  Capsicum. 

"Take  of  Capsicum,  in  fine  powder,  twelve  troyounces ;  Ether  a  sufficient 
quantity.  Put  the  Capsicum  into  a  cylindrical  percolator,  press  it  firmly,  and 
gradually  pour  Ether  upon  it  until  twenty-four  fluidounces  of  filtered  liquid 
have  passed.  Recover  from  this,  by  distillation  on  a  water-bath,  eighteen  fluid- 
ounces  of  ether,  and  expose  the  residue,  in  a  capsule,  until  the  remaining  ether 
has  evaporated.  Lastly,  remove,  by  straining,  the  fatty  matter  which  separ 
rates  on  standing,  and  keep  the  Oleoresin  in  a  well-stopped  bottle."  U.  S. 

The  active  principle  of  capsicum,  called  capsicin,  is  very  soluble  in  ether,  and 
is  wholly  extracted  in  the  process.  Its  precise  nature  has  not  been  deter- 
mined ;  but,  in  the  purest  form  in  which  it  has  been  obtained,  it  is  of  a  semi- 
liquid  oleaginous  consistence.  After  the  concentration  of  the  ethereal  solution, 
a  solid  fatty  matter  separates  on  standing,  but  a  portion  of  fixed  oil  probably 
still  remains.  The  preparation  is  a  very  thick  liquid,  capable,  however,  of  being 
dropped,  of  a  dark  reddish-brown  colour,  and,  though  opaque  in  mass,  yet 
transparent  in  thin  layers.  It  has  not  very  decidedly  the  odour  of  capsicum, 
but  to  the  taste  is  intensely  pungent.  It  may  be  usefully  employed  to  give 
locally  stimulant  properties  to  substances  administered  internally  in  a  pilular 
form,  in  cases  of  gastric  insensibility  and  excessive  flatulence.  X ot  more  thau 
a.  drop  should  be  given  at  once,  and  that  very  much  diluted,  whether  mixed 
with  solids  in  the  pill  mass,  or  in  liquid  mixtures.  It  may  be  used  also  as  a 
powerful  rubefacient,  diluted  with  olive  oil  or  soap  liniment.  W. 

OLEORESIISrA  CUBEB^.  U.S.  Extractum  Cubeb^  Fluidum. 
U.  S.  1850.    Oleoresin  of  Cubeh.    Fluid  Extract  of  Cubebs. 

"  Take  of  Cubeb,  in  fine  powder,  ticelve  troyounces  ;  Ether  a  sufficient  quan- 
tity. Put  the  Cubeb  into  a  cylindrical  percolator,  press  it  moderately,  and  grad- 
ually pour  Ether  upon  it  until  twenty-four  fluidounces  of  filtered  liquid  have 
passed.  Recover  from  this,  by  distillation  on  a  water-bath,  eighteen  fluidounces 
of  ether,  and  expose  the  residue,  in  a  capsule,  until  the  remaining  ether  has 
evaporated.  Lastly,  keep  the  Oleoresin  in  a  well-stopped  bottle."  U.  S. 

This  oleoresin  consists  mainly  of  the  volatile  oil  and  resin,  with  a  portion 
of  the  cubebin  and  waxy  matter  of  the  cubebs.  The  consistence  diflFers  with 
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the  character  of  the  cubebs  employed ;  its  degree  of  fluidity  being  proportion- 
ate to  the  amount  of  volatile  oil  contained  in  the  medicine.  The  colour  is  usu- 
ally blackish-brown,  with  more  or  less  of  a  greenish  hue,  according  to  the  quan- 
tity of  chlorophyll  present,  which  varies  with  the  character  of  the  cubebs,  and 
with  that  of  the  menstruum  ;  pure  ether  extracting  the  green  colouring  matter 
preferably,  while  ordinary  alcoholic  ether  extracts  also  the  brown.  Cubebs  yield 
from  one-eighth  to  one-fifth  of  their  weight  of  fluid  extract.  The  preparation 
deposits  waxy  matter  and  crystals  of  cubebin  on  standing;  but  its  efficacy  is 
probably  not  impaired.  It  was  first  introduced  into  use  by  Prof.  Procter.  {Am. 
Journ.  of  Pharm.,  xviii.  168.) 

From  carefully  conducted  experiments  by  Mr.  F.  Y.  Heydenreich,  it  would 
appear  that,  of  the  various  constituents  of  cubebs  contained  in  the  officinal 
oleoresin,  the  cubebin  has  no  perceptible  efi"ect  in  the  dose  of  the  medicine 
ordinarily  given,  that  the  volatile  oil  is  simply  stimulant  and  carminative,  and, 
finally,  that  the  soft  resin  has  all  the  diuretic  properties  of  the  cubebs.  Of  the 
last-mentioned  ingredient,  twenty  grains  given  every  two  hours  till  five  doses 
Avere  taken,  considerably  increased  the  secretion  of  urine,  producing  at  the 
same  time  a  slight  burning  sensation  in  the  passage,  which  ceased  with  the  diu- 
retic action.  Pushed  beyond  this  amount,  it  occasioned  severe  irritation  of 
the  urinary  passages,  with  some  fever.  (Ibid.,  Jan.  1868,  p.  42.) 

Prof.  Procter  has  noticed  that  this  oleoresin,  as  it  occurs  in  the  market,  often 
has  a  decided  ethereal  odour,  is  of  a  thin  consistence,  and  occasionally  exhibits 
crystals  of  cubebin,  either  floating  in  the  liquid,  or  adhering  to  the  sides  of  the 
bottle.  In  one  specimen  three-eighths  of  its  weight  of  ether  were  lost,  in  a  short 
time,  by  spontaneous  evaporation.  He  thinks  that  the  quantity  of  ether  em- 
ployed in  the  process  is  unnecessarily  large.  As  the  cubebs  are  very  nearly 
exhausted  by  the  ether  before  the  whole  of  it  has  passed,  there  is  a  considerable 
expenditure  of  that  liquid  for  the  sake  of  a  scarcely  appreciable  portion  of  the 
active  matter.  In  all  cases  of  excess  of  ether  in  the  oleoresin,  the  pharmaceu- 
tist should  allow  it  to  escape  by  spontaneous  evaporation  in  a  capsule.  (Ibid., 
May,  1860,  p.  210.) 

The  dose  of  this  oleoresin  is  from  five  to  thirty  minims,  which  may  be  given 
suspended  in  water,  or  mixed  with  powdered  sugar. 

Of.  Prep.  Troschisci  Cubebae,  U.  S.  W. 

OLEORESmA  FILICIS.  Extractum  Filicis  Liquidum.  Br.  Oleo- 
resin of  Male  Fern.    Liquid  Extract  of  Fern  Boot. 

"Take  of  Male  Fern,  in  coarse  powder,  two  pounds  [avoirdupois]  ;  Ether 
four  pints  [Imperial  measure],  or  a  sufficiency.  Pack  the  Male  Fern  closely 
in  a  percolator;  and  pass  the  Ether  slowly  through  it,  until  it  passes  colour- 
less. Let  the  ether  evaporate  on  a  water-bath,  or  recover  it  by  distillation,  and 
preserve  the  oily  extract."  Br. 

This  is  a  new  officinal  of  the  British  Pharmacopoeia,  and  ought  to  have  a 
place  in  our  own.  Though  introduced  in  the  Pharmacopoeia  among  the  Ex- 
tracts, it  yet  by  its  character  belongs  so  decidedly  to  the  oleoresins,  that  we 
have  deemed  it  expedient  to  give  it  this  position,  and  to  name  it,  in  chief,  Oleo- 
resin of  3Iale  Fern.  It  is  an  ethereal  extract  of  the  fern  root,  consisting  mainly 
of  oily  and  resinous  matter,  and  has  been  long  known  and  much  used  on  the  Con- 
tinent of  Europe,  under  the  name  of  oil  of  fern,  in  the  treatment  of  the  tape- 
worm. It  is  a  thick,  dark  liquid,  with  the  odour  of  fern,  and  a  nauseous,  bit- 
terish, somewhat  acrid  taste.  (Siee  Filix  Mas,  in  Part  I.)  It  is  believed  to 
have  all  the  anthelmintic  powers  of  the  male  fern,  and  may  be  given  in  the 
dose  of  half  a  fluidrachm.  W. 

OLEORESINA  LUPULIN^.  U.  S.    Oleoresin  of  Lupulin. 

"  Take  of  Lupulin  twelve  troyounces ;  Ether  a  sufficient  quantity.  Put  the 
Lupulin  into  a  narrow  cylindrical  percolator,  press  it  firmly,  and  gradually 
pour  Ether  upon  it  until  thirty  fluidounces  of  filtered  liquid  have  passed.  Re- 
cover from  this,  by  distillation  on  a  water-bath,  eighteen  fluidounces  of  ether, 
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nnd  expose  tho  residue,  in  a  capsule,  until  the  remaining  etlier  has  evaporated. 
Lu^stly,  keep  the  Oleoresin  in  a  wide-nioutheU  bottl«\  well  stopped."  U.S. 

liUpulin  yields  its  volatile  oil  and  resin,  as  well  as  any  other  active  princi- 
ple it  may  contain,  to  ether,  and  the  resulting  oleoresin  constitutes  about  three- 
eighths,  or  somewhat  less  than  one-half  of  the  original  drug.  It  is  of  a  very 
thiek  semi-fluid  consistence,  so  thick  indeed  that  it  cannot  be  conveniently  ad- 
ministered hydrops.  Its  colour  is  almost  black  in  mass,  but  a  rich  reddish-brown 
in  thin  layers.  It  has  the  odour  and  taste  of  lupulin,  and  possesses  all  its  medi- 
cal properties.  The  dose  is  from  two  to  five  grains,  and  may  Imj  most  conve- 
niently administered  in  the  form  of  pill,  made  with  powdered  liquorice  root, 
or  other  proper  excipient.  W. 

OLEORESINA  PIPERIS.  U.S.  Extractum  Piperis  Fluidum. 
U.S.  1850.   Oleoresin  of  Black  Pepper.  Fluid  Extract  of  Black  Pepper. 

"Take  of  Black  Pepper,  in  fine  powder,  Iweloe  Iroyouncea ;  Ether  a  suffi- 
cient quantity.  Put  the  Black  Pepper  into  a  cylindrical  percolator,  press  it 
(irmly,  and  gradually  pour  Ether  upon  it  until  twenty-four  fluldounces  of  fil- 
tered litiuid  have  passed.  Recover  from  this,  by  distillation  on  a  water-bath, 
eighteen  fluidounces  of  ether,  and  expose  the  residue,  in  a  capsule,  until  the 
remaining  ether  has  evaporated,  and  the  deposition  of  piperin  in  crystals  has 
ceased.  Lastly,  separate  the  Oleoresin  from  the  piperin  by  expression  through 
a  muslin  strainer,  and  keep  it  in  a  well-stopped  bottle."  U.  S. 

A  substance  has  long  been  in  use  under  the  name  of  oil  of  black  pepper, 
consisting  mainly  of  the  volatile  oil,  fixed  oil,  and  resin  of  the  pepper,  and  be- 
longing, therefore,  to  the  oleoresins.  As  usually  found,  it  is  almost  black,  and  of 
a  thickish  consistence,  and  is  a  residue  of  the  process  for  preparing  piperin.  The 
officinal  oleoresin  has  the  same  general  character,  but  is  more  fluid,  and  of  more 
uniform  strength,  and  should,  therefore,  be  preferred.  It  contains  almost  all 
the  volatile  oil  and  acrid  resin  of  black  pepper,  with  little  of  the  piperin;  and, 
as  the  last-mentioned  principle,  when  quite  pure,  is  of  doubtful  efficacy,  the 
extract  may  be  considered  as  representing  the  virtues  of  the  fruit.  The  colour 
is  greener  than  that  of  the  common  oil  of  black  pepper,  and  not  so  dark,  owing 
to  the  fact  that  ether  dissolves  the  green  more  readily  than  the  brown  colour- 
ing matter.  A  pound  of  black  pepper  yields  about  six  drachms  of  the  fluid 
extract,  the  dose  of  which,  proportionate  to  the  ordinary  dose  of  pepper,  would 
be  one  or  two  minims.  It  may  be  given  in  emulsion,  or  may  be  combined  in 
small  proportion  with  other  substances  in  the  form  of  pill.  W. 

OLEORESINA  ZINGIBERIS.  U.  S.    Oleoresin  of  Ginger. 

"  Take  of  Ginger,  in  fine  powder,  twelve  troijounces ;  Stronger  'Etlhex  twelve 
fluidounces ;  Alcohol  a  sufficient  quantity.  Put  the  Ginger  into  a  cylindrical 
percolator,  press  it  firmly,  and  pour  upon  it  the  Stronger  Ether.  When  this  has 
been  absorbed  by  the  powder,  add  Alcohol  until  twelve  fluidounces  of  filtered 
liquid  have  passed.  Recover  from  this,  by  distillation  on  a  water-bath,  nine 
fluidounces  of  ether,  and  expose  the  residue,  in  a  capsule,  until  the  volatile  part 
has  evaporated.    Lastly,  keep  the  Oleoresin  in  a  well-stopped  bottle."  U.  S. 

In  the  preparation  of  this  oleoresin  alcohol  is  used  in  connection  with  ether, 
but  solely  on  the  score  of  economy ;  as  it  is  added  in  order  to  displace  the  ether, 
and  thus  save  an  unnecessary  expenditure  of  this  more  costly  fluid.  A  little  of 
the  alcohol,  no  doubt,  mixes  with  the  ether  at  their  surface  of  contact,  but  only 
a  little;  and  the  liquid  which  passes  is  mainly  the  ether  loaded  with  the  oleo- 
resinous  matter  of  the  ginger.  The  whole  of  the  virtues  of  the  root  are  ex- 
tracted in  this  preparation,  as  the  residuary  ginger  is  nearly  or  quite  tasteless. 
The  oleoresin  constitutes  about  5  per  cent,  of  the  dried  root.  It  is  the  piperoid 
of  ginger  of  M.  Beral.  (Soubeiran's  Trait,  de  Pharm.,  \.  371.)  It  is  a  clear, 
dark-brown  liquid,  of  a  thick  consistence,  though  capable  of  being  dropped, 
with  the  flavour  of  ginger,  and  intensely  pungent.  Its  dose  should  not  exceed 
a  minim,  and  should  be  much  diluted  when  administered.  W. 
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PILULiE. 

Fills. 

These  are  small  globular  masses  of  a  size  convenient  for  swallowing.  They 
are  well  adapted  for  the  administration  of  medicines  which  are  unpleasant  to 
the  taste  or  smell,  or  insoluble  in  water,  and  do  not  require  to  be  given  in  large 
doses.  Deliquescent  substances  should  not  be  made  into  pills ;  and  those 
which  are  efflorescent  should  be  previously  deprived  of  their  water  of  crystal- 
lization. Care  should  also  be  taken  not  to  combine  materials,  the  mutual  re- 
action of  which  may  result  in  a  change  of  form. 

Some  substances  have  a  consistence  which  enables  them  to  be  made  imme- 
diately into  pills.  Such  are  the  softer  extracts  and  certain  gum-resins;  and  the 
addition  of  a  little  water  to  the  former,  and  a  few  drops  of  spirit  to  the  latter, 
will  give  them  the  requisite  softness  and  plasticity,  if  previously  wanting.  Sub- 
stances which  are  very  soft,  or  in  the  liquid  state,  are  formed  into  the  pilular 
mass  by  incorporation  with  dry  and  inert  powders,  such  as  wheat  flour,  starch, 
and  powdered  gum  arable,  or  with  crumb  of  bread.  Powders  must  bemi.xed  with 
soft,  solid  bodies,  as  extracts,  confections,  soap,  &c  ,  or  with  tenacious  liquids,  as 
syrup,  molasses,  honey,  mucilage,  or  glycerin ;  and  the  last-mentioned  substance 
has  been  especially  recommended  in  connection  with  a  little  alcohol.  ( Tich- 
horne.)  Heavy  metallic  powders  are  most  conveniently  made  into  pills  with  the 
former;  light  vegetable  powders  with  the  latter.  Mucilage  is  very  often  used  ; 
but  pills  made  with  it  are  apt  when  kept  to  become  hard,  and  of  difficult  solu- 
bility in  the  liquids  of  the  stomach,  and,  if  metallic  substances  are  mixed  with 
it,  the  muss  does  not  work  well.  A  mixture  of  syrup  and  powdered  gum  arable 
is  not  subject  to  the  same  inconveniences,  and  is  an  excellent  material  for  the 
formation  of  pills.  Honey  has  been  highly  recommended.  Confection  of  roses 
and  molasses  are  among  the  best  excipients,  when  the  pills  are  to  be  long  kept. 
For  the  same  purpose  of  keeping  the  pill  soft,  the  addition  of  a  small  portion 
of  some  fixed  oil  or  deliquescent  salt  has  been  recommended;  and  glycerin  will 
probably  answer  still  better.  Many  powders  require  only  water.  Such  are  all 
those  which  contain  ingredients  capable  of  forming  an  adhesive  or  viscid  solu- 
tion with  that  liquid.  Care  should  always  be  taken  that  the  matter  added  be 
not  incompatible  with  the  main  constituents  of  the  pill. 

The  materials  should  be  accurately  mixed  together,  and  beat  in  a  mortar  till 
formed  into  a  perfectly  uniform  and  plastic  mass.  This  should  be  of  such  a 
consistence  that  the  pills  may  preserve  their  form,  without  being  so  hard  as  to 
resist  the  solvent  power  of  the  gastric  liquors.  As  pills  frequently  become  very 
hard  by  time,  it  is  often  convenient  to  keep  the  mass  in  a  state  fit  to  be  divided 
when  wanted  for  use.  This  may  be  done  by  wrapping  it  in  bladders,  putting  it 
in  covei'ed  pots,  and  occasionally  moistening  it  as  it  becomes  dry ;  or,  more 
effectually,  by  keeping  it  in  glass  or  well-glazed  jars,  accurately  closed  with 
varnished  bladder. 

The  mass,  having  been  duly  prepared,  is  made  into  pills  by  rolling  it  with  a 
spatula,  or  with  a  flat,  smooth  piece  of  hard  wood,  into  a  cylinder  of  precisely  the 
same  thickness  throughout,  and  of  a  length  corresponding  to  the  number  of  pills 
required.  It  is  then  divided  as  equally  as  possible  by  the  hand,  or  more  accurately 
by  a  machine  made  for  the  purpose.*  The  pills  receive  a  spherical  form  by  being 
rolled  between  the  fingers.    M,  Mialhe  describes  a  little  instrument  for  rolling 

*  The  common  pill-machine  is  too  well  known  to  require  description.  In  the  Am. 
Journ.  of  Pharyn.  (xxiv.  315)  the  reader  will  find  the  description  of  a  rotary  pill-machine, 
calculated  to  prepare  large  numbers  of  pills  in  a  short  time;  and  in  the  same  journal 
(xxvi.  118)  of  another,  which  is  considered  an  improvement  on  the  first.  Perhaps  the 
machine  which  combines  the  greatest  number  of  advantages  is  that  known  as  Busby's 
piU-machine,  which  the  reader  will  find  described  and  figured  in  the  Am.  Journ.  of 
Phann.  for  Jan.  1869,  and  which  is  almost  enthusiastically  commended  by  the  editor 
of  the  Lo?id.  Chem.  and  Druggiat  in  the  number  of  that  journal  for  Nov.  1868.  {Note  to 
the  thirteenth  editioii.) 
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pills,  composed  of  two  circular  plates,  one  about  13,  the  other  6  inches  in  diame- 
ter;  the  fonuor  huvinj?  a  ledffo  at  the  border  one-third  of  an  inch  hif^h,  the  lat- 
ter with  a  HJmiUir  ledfji',  varyinff,  accordinjj;  to  the  Hize  of  tin?  pilln,  from  Icks 
Jian  a  lint;  to  nearly  two  lines,  and  with  a  strap  on  the  back  by  which  it  can  be 
fitted  to  the  hand.  This  is  to  be  moved  in  a  rotary  manner  upon  the  larger  plate, 
holding  the  divided  portions  of  tlio  pill  mass.  (Journ.  de  Pharm.,  3e  ser,,  xvii. 
218.)  In  order  to  prevent  the  adhesion  of  pills  to  one  another,  or  to  the  sides 
of  the  vessel  in  which  they  may  be  placed,  it  is  customary  to  agitate  them  with 
some  dry  powder,  which  gives  them  an  external  coating,  that  serves  also  to  con- 
ceal their  taste.  For  this  purpose  carbonate  of  magnesia,  powdered  liquorice 
root,  or  starch  may  be  used.  Carbonate  of  magnesia  is  sometimes  incompatible 
with  one  of  the  ingredients  of  the  pills ;  and  liquorice  root  is  generally  prefera- 
ble, though  it  sometimes  becomes  mouldy  with  very  damp  pills.  The  powder 
o(  li/copodinm,  which  has  been  long  in  use  in  Europe,  is  now  considerably  em- 
ployed in  this  country,  and  is  perhaps  the  best  substance  for  the  purpose;  and 
it  was  formerly  the  custom  to  give  the  pill  a  coating  of  gold  or  silver  leaf.* 

It  has  been  proposed  by  M.  Oarot  to  cover  pills  with  gelatin,  which  answers 
the  purpose  of  concealing  their  taste  and  odour,  and  counteracting  deliquescence 
or  chemical  change  from  exposure  to  the  air,  without  interfering  with  their  solu- 
bility in  the  stomach.  He  dips  each  pill,  sustained  on  the  point  of  a  pin,  into 
melted  gelatin,  withdraws  it  with  a  rotary  motion,  then  fixes  the  pin  in  a  paste  so 
as  to  allow  the  coating  to  dry  in  the  air,  and,  having  prepared  about  fifty  pills 
in  this  way,  proceeds  to  complete  the  operation  by  holding  the  pin  in  the  flame 
of  a  taper  so  as  to  melt  the  gelatin  near  its  point,  and  then  withdrawing  it  from 
the  pill  so  as  to  close  up  the  orifice.  The  purest  glue  should  be  selected  for 
this  purpose,  melted  with  the  addition  of  two  or  three  drachms  of  water  to  an 
ounce  of  the  glue,  and  kept  liquid  by  means  of  a  salt-bath. 

Another  plan  for  attaining  the  same  objects,  less  eflFectual,  but  more  conve- 
nient than  the  above,  is  to  introduce  the  pills  into  a  spherical  box,  to  drop  on 
them  enough  syrup  simply  to  moisten  their  surface,  then  to  give  a  rotary  move- 
ment to  the  box  until  the  pills  are  uniformly  covered,  and  finally  to  add  by  de- 
grees a  powder  consisting  of  equal  parts  of  gum,  sugar,  and  starch,  shaking  the 
box  with  each  addition,  and  continuing  the  process  until  nothing  more  will 
adhere  to  the  pills.  The  investing  material  may  be  rendered  agreeable  to  the 
tasta  and  smell  by  aromatic  additions,  if  deemed  advisable.  {Journ.  de  Pharm., 
X.  32.)  M.  Calloud  has  found  that  a  better  powder  for  the  purpose,  because 
less  disposed  to  attract  moisture,  is  made  by  boiling  one  part  of  flaxseed  and 
three  parts  of  white  sugar  with  sufiBcient  water  till  a  thick  mucilage  is  formed, 
evaporating  this  carefully  to  dryness,  and  then  pulverizing.  (Ibid.,  xxiii.  301.) 
The  same  writer  has  since  suggested,  as  still  more  efiective,  a  powder  made 
by  forming  a  mucilage  with  one  part  of  tragacanth  and  two  of  water,  press- 
ing this  through  linen,  mixing  it  with  twenty  parts  of  sugar  of  milk,  spreading 
the  paste  thus  made  in  thin  layers  to  dry,  and  then  powdering.  The  pills  may 
be  simply  moistened  with  water,  and  then  shaken  in  the  powder.  M.  Lhermite 
proposes  first  to  agitate  the  pills  in  a  mortar  with  a  little  concentrated  solution 
of  gum,  and  afterwards  to  put  them  into  a  box  containing  dry  and  very  finely 
powdered  sugar,  to  which  a  rotary  motion  is  given.  If  the  coating  be  not  suffi- 
ciently thick,  the  process  maybe  repeated.  (/6zd.,xxv.  460.)f    Still  another 

*  This  mode  of  protecting  pills  is  still  practised  to  some  extent;  and  Messrs.  Farrish 
and  Bakes  have  published  their  method  or  proceeding.  It  consists  in  agitating  the  pills, 
prepared  without  dusting  powder,  and  with  their  surface  still  damp,  along  with  gold  or 
silver  leaf,  in  a  hollow  spherical  wooden  box,  made  by  turning  two  hemispheres  out  of 
hard  wood,  fitting  each  other,  and  provided  with  a  short  handle.  (Am.  Journ.  of  Fhann., 
Jan.  1861,  p.  2.) 

f  The  sugar  coating  of  pills  is  now  conducted  upon  a  great  scale  by  manufacturers,  who 
send  large  quantities  both  of  popular  and  oflScinal  pills  into  the  market  thus  protected. 
The  process  emploj-ed  is  similar  to  that  of  the  confectioners  in  coaling  almonds.  After 
having  been  thoroupihly  dried,  the  pills  are  put  into  a  hemispherical  tinned  copper  basin, 
which  is  suspended  from  the  ceiling,  and  moved  quickly  backward  and  forward  with  aa 
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method,  proposed  by  Mr.  E.  K.  Durden,  is  to  cover  the  pills  with  collodion, 
which  completely  conceals  the  taste.  The  solution  employed  by  Mr.  Durden 
had  the  sp.  gr.  0-810;  and  two  dippings  give  a  sufficient  coating.  (See  Am.  Journ. 
ofPharm.,  xxi.  183.)  It  is,  however,  yet  to  be  determined  whether  a  coating  of 
collodion  would  yield  readily  to  the  solvent  powers  of  the  gastric  juice.  M. 
Blancard  covers  pills  with  a  solution  of  Tolu  balsam  in  ether ;  but  Mr.  H.  C. 
Baildon  objects  to  this,  that  it  takes  too  long  to  dry,  and  suggests  as  a  substi- 
tute a  solution  of  a  drachm  of  the  balsam  in  three  drachms  of  chloroform,  which 
dries  sufficiently  in  twenty  minutes.  (Am.  Journ.  of  F harm.,  xxix.  350.)  If  old 
and  solid  Tolu  balsam  be  selected,  it  will  be  less  liable  to  the  objection  of  dry- 
ing slowly.  This  balsam  is  officinally  employed  in  coating  the  U.  S.  pills  of 
iodide  of  iron.  A  solution  of  mastic  in  ether  has  also  been  used  for  coating 
pills  ;  and  the  white  of  egg  has  been  recommended  for  the  same  purpose.  {Ibid., 
March,  1862,  p.  137.) 

Pills  which  are  to  be  long  kept  should  be  well  dried,  and  put  into  bottles 
with  accurately  fitting  stoppers.  Though  the  U.  S.  Pharmacopoeia,  in  almost 
every  instance,  orders  the  mass  to  be  divided  into  pills  ;  yet  it  should  be  under- 
stood rather  as  indicating  the  number  of  pills  to  be  made  from  a  certain  quan- 
tity of  the  mass,  when  particular  directions  are  not  given  by  the  physician,  than 
as  requiring  the  division  to  be  made  immediately  after  the  materials  have  been 
mixed.  It  will  be  found  convenient  by  the  apothecary  to  retain  a  portion  of  the 
mass  undivided,  especially  when  it  is  desirable  to  keep  the  pills  soft.* 

eccentric  motion,  so  as  to  cause  a  constant  attrition  among  the  pills.  First  a  little  very 
thick  syrup,  or  syrup  of  gum,  is  introduced  in  order  to  give  a  thin  coating  to  their  sur- 
face ;  and  afterwards  very  finely  powdered  and  very  dry  white  sugar  is  sifted  or  thrown 
over  them ;  the  motion  being  constantly  maintained.  The  sugar  is  fixed  by  the  moist  .'sur- 
face of  the  pills,  and  the  coating  made  compact  and  smooth  by  the  attrition.  The  process 
is  aided  by  a  gentle  heat,  arising  from  an  open  charcoal  fire  beneath  ;  but  the  heat  must 
be  guarded,  lest  the  pills  be  much  .softened,  and  thus  lose  their  shape,  and  even  discolour 
the  coating.  Dextrous  manipulation  is  necessary  in  order  that  the  process  may  succeed 
satisfactorily.  For  practical  remarks  on  the  sugar-coating  of  pills,  see  an  essay  by  Mr. 
H.  C.  Archibald  in  the  Am.  Journ.  of  Pharm.  for  May,  1867,  p.  199.  {Note  to  the  twelfth 
and  thirteenth  editions.) 

Mr.  Edward  Parrish  has  published  a  proceeding,  hitherto  kept  more  or  less  secret,  for 
the  manufacturing  of  pills  on  a  large  scale,  which  we  take  from  the  Atn.  Journ.  of 
Pharyn.  (Jan.  1867,  p.  12),  in  a  somewhat  condensed  form.  Sugar,  having  been  granulated, 
is  separated  into  granules  of  different  sizes,  so  as  to  have  uniformity  in  this  respect. 
A  clean  copper  pan  is  now  suspended  by  a  cord  two  or  three  feet  above  a  charcoal  fire 
in  a  small  furnace.  Into  this  the  granules  are  introduced,  and,  having  been  moistened  with 
a  thick  mucilage  or  syrup,  are  then  dusted  over  with  the  ingredients  of  the  pills,  reduced 
to  fine  powder  and  thoroughly  mixed.  By  a  rapid  rotary  and  shaking  motion  of  the  pan, 
the  powder  is  equally  difi'used  over  the  moistened  granules ;  and  the  process  of  moisten- 
ing and  application  of  the  dry  powderr,  with  rotation,  is  repeated  more  or  less  frequently, 
till  at  length  pills  are  formed  nearly  equal  in  size,  and  perfectly  round.  The  smaller 
are  now  separated  by  a  sieve  from  those  of  the  desired  size ;  and  the  former  are  re- 
turned to  the  pan  to  undergo  a  further  treatment  of  the  same  kind.  Those  which  may 
be  too  large  are  dried  and  powdered,  and  undergo  the  same  treatment.  The  chief 
art  in  making  the  pills  by  this  method  consists  in  a  proper  regulation  of  the  heat 
and  dextrous  manipulation.  The  pan  should  not  be  allowed  to  become  hot,  and  should 
be  held  by  the  left  hand  which  moves  it,  while  the  right  hand  is  used  to  prevent  the 
pills  from  adhering,  and  in  aiding  the  rotary  movement.  This  plan  is  adapted  to 
preparing  pills  on  the  large  scale,  and  is  not  equally  applicable  to  all.  [Am.  Journ.  of 
Pharm.,  Jan.  1867,  p.  12.) — Note  to  the  thirteenth  edition. 

*  Granules.  Minute  pills,  scarcely  larger  than  a  pin's  head,  have  for  some  years  been 
popular  in  France,  under  the  name  of  granules  ;  and  their  use  has  been  introduced  into 
the  United  States,  where  they  are  now  largely  consumed.  They  are  generally  used  for 
the  administration  of  very  powerful  medicines,  as  digitaline  for  instance,  which  is  given 
in  the  dose  of  one-fiftieth  of  a  grain.  An  objection  to  them  is  the  great  difficulty  of  se- 
curing an  exactly  equal  amount  of  the  medicine  in  each  granule ;  and  great  care, 
therefore,  is  necessary,  in  their  preparation,  to  guard  against  this  danger.  Like  the  pills 
these  also  are  prepared  on  the  large  scale,  and  like  them  are  sugar-coated.  The  process 
moreover  for  making  them  is  somewhat  similar.  The  mass  is  first  divided  by  a  hand 
machine  so  as  to  ensure  uniformity  of  size,  and  the  little  particles  are  then  coated.  The 
details,  however,  of  the  proceeding,  as  well  as  of  the  apparatus  employed,  are  kept 
secret.  {Note  to  the  twelfth  edition.) 
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^B.    The  Pills  formerly  officinal,  which  have  been  omitted  in  the  present  IT.  S.  and 

^"  Br.  Pharnmcopujias,  are  the  Compound  Pills  of  Aloes,  Lond.,  Dub.;  the  Pilln 

of  Calomel  and  Opium,  Ed.]    the  Fills  of  Sulphate  of  Iron,  Ed.;  Ihogo  of 

Jfild  Chloride  of  Mercuri/,  IJ.S.;    the  Opiate  nils  of  Lead,  Ed.;    nils  of 

Jihubarb  and  Iron,  Ed.;  and  the  Compound  Pills  of  Storax,  Lond.,  Ed,     W. 

^K  PILUL/E  ALOteS.  ^.*Sf.  Pilula  Aloes  Barbadensis.  i?r.  Pilula 
^H^LOES  SocoTRiNiB.  Br.  Fills  of  Aloes.  Pill  of  Barbadoes  Aloes.  Bill 
^H^  Soeotrine  Aloes. 

"  Take  of  Socotrino  Aloes,  in  fine  powder.  Soap,  in  fine  powder,  each,  a 
troyounce.  Heat  them  together  with  water  so  as  to  form  a  pilular  mass,  to  be 
divided  into  twg  hundred  and  forty  pills."  U.  S. 

"Take  of  liarbadoes  Aloes,  in  powder,  two  ounces  [avoirdupois] ;  Hard  Soap, 
in  powder,  one  ounce  [avoird.]  ;  Oil  of  Caraway  one  fluidrachm ;  Confection 
of  Kosos  one  ounce  [avoird.].  Beat  all  together  until  thoroughly  mixed."  Br. 
The  liritish  process  for  pill  of  Socotrine  Aloes  is  the  same,  except  that  So- 
cotrino is  substituted  for  Barbadoes  Aloes,  and  the  volatile  Oil  of  Nutmeg  for 
that  of  Caraway. 

The  soap,  in  this  formula,  not  only  serves  to  impart  a  proper  consistence  to 
the  aloes,  but  is  thought  to  qualify  its  operation,  and  diminish  its  liability  to 
irritate  the  rectum.  Five  of  the  U.  S.  pills,  containing  ten  grains  of  aloes,  may 
be  given  with  a  view  to  their  purgative  efifect;  but  the  preparation  is  usually 
employed  as  a  laxative  in  habitual  costiveness,  in  the  quantity  of  one,  two,  or 
three  pills,  taken  before  breakfast  or  dinner,  or  at  bedtime.  The  British  pill 
is  of  very  nearly  the  same  strength.  W. 

PILULE  ALOES  ET  ASSAFCETID^.  U.S.,  Br.  Pills  of  Aloes 
and  Assafetida. 

"  Take  of  Socotrine  Aloes,  in  fine  powder,  Assafetida,  Soap,  in  fine  powder, 
each,  half  a  troyounce.  Beat  them  together  with  water  so  as  to  form  a  pilu- 
lar mass,  to  be  divided  into  one  hundred  and  eighty  pills."  U.  S. 

"  Take  of  Socotrine  Aloes,  in  powder,  Assafetida,  Hard  Soap,  in  powder, 
Confection  of  Roses,  of  each,  an  ounce.  Beat  all  together  until  thoroughly 
mixed."  Br. 

These  pills  are  peculiarly  adapted,  by  the  stimulant  and  carminative  proper- 
ties of  the  assafetida,  to  cases  of  costiveness  attended  with  flatulence  and  de- 
bility of  the  digestive  organs.  Each  pill  contains  about  four  grains  of  the  mass. 
From  two  to  five  may  be  given  for  a  dose.  W. 

PILULA  ALOES  ET  FERRL  ^r.    Pill  of  Aloes  and  Iron. 

"  Take  of  Sulphate  of  Iron  one  ounce  and  a  half;  Barbadoes  Aloes,  in 
powder,  two  ounces;  Compound  Powder  of  Cinnamon  three  ounces ;  Confec- 
tion of  Roses  four  ounces.  Reduce  the  Sulphate  of  Iron  to  powder,  rub  it 
with  the  Aloes  and  Compound  Powder  of  Cinnamon,  and  adding  the  Confec- 
tion make  the  whole  into  a  uniform  mass."  Br. 

This  is  essentially  an  old  preparation  of  the  Edinburgh  Pharmacopoeia, 
which,  having  been  omitted  in  the  original  British,  has  been  resumed  in  the 
present  edition.  It  is  said  that  the  laxative  power  of  aloes  is  increa.sed,  and 
its  tendency  to  irritate  the  rectum  diminished  by  combination  with  sulphate 
of  iron.  This  pill  is  especially  adapted  to  amenorrhoea  with  debility  of  the 
stomach  and  constipation.   The  dose  is  from  five  to  ten  grains.  W. 

PILULE  ALOfiS  ET  MASTICHES.  U.  S.  Pills  of  Aloes  and 
Mastic. 

"  Take  of  Socotrine  Aloes,  in  fine  powder,  a  troyounce  and  a  half;  Mas- 
tic, in  fine  powder.  Red  Rose,  in  fine  powder,  each,  half  a  troyounce.  Beat 
them  together  with  water  so  as  to  form  a  pilular  mass,  to  be  divided  into  four 
hundred  pills."  U.  S. 

Each  of  these  pills  contains  about  four  grains  of  the  mass,  including  the 
water  employed,  and  nearly  two  grains  of  aloes.    They  are  an  imitation  of 
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Lady  Webster's  dinner  pills,  and  one  of  them  may  be  given  as  a  laxative  at 
bedtime,  or  before  a  meal.  The  mastic  has  probably  little  other  effect  than  to 
impair  the  solubility  of  the  aloes,  and  thus  give  it  a  still  greater  tendency  to 
act  on  the  lower  bowels.*  W. 

PILULE  ALOES  ET  MYRRH  JE.  U.  S,  Br.  Pills  of  Aloes  and 
Myrrh. 

"Take  of  Socotrine  Aloes,  in  fine  powder,  two  troyounces ;  Myrrh,  in  fine 
powder,  a  troyounce ;  Saffron,  in  fine  powder,  half  atroyounce ;  ^yv\i])  a  suf- 
ficient quantity.  Beat  the  whole  together  so  as  to  form  a  pilular  mass,  to  be 
divided  into  four  hundred  and  eighty  pills."  U.  S. 

"Take  of  Socotrine  Aloes  two  ounces;  Myrrh  one  ounce;  Saffron,  dried, 
half  an  ounce;  Confection  of  Roses  two  ounces  and  a  half.  Triturate  the 
Aloes,  Myrrh,  and  Saffron  together,  and  sift;  then  add  the  Confection  of 
Roses,  and  beat  them  together  into  a  uniform  mass."  Br. 

This  composition  has  been  long  in  use,  under  the  name  of  liufus^s  pills.  It 
is  employed,  as  a  warm  stimulant  cathartic,  in  general  debility  attended  with 
constipation,  and  retention  or  suppression  of  the  menses.  From  three  to  six 
pills,  or  from  ten  to  twenty  grains  of  the  mass  may  be  given  for  a  dose.    W. 

PILULE  ANTIMOmi  COMPOSITE.  U.S.    Pilula  Hydrar- 

GYRI    SUBCHLORIDI   COMPOSITA.  Br.     PiLULA  CaLOMELANOS  CoMPOSITA. 

Br.  1864.  Compound  Pills  of  Antimony.  Compound  Pill  of  Subchloride  of 
Mercury.    Compound  Calomel  Pill.    Plummer's  Pills. 

"  Take  of  Sulphurated  Antimony,  Mild  Chloride  of  Mercury,  each,  one  hun- 
dred and  twenty  grains  ;  Guaiac,  in  fine  powder.  Molasses,  each,  half  a  troy- 
ounce. Rub  the  Sulphurated  Antimony  first  with  the  Mild  Chloride  of  Mer- 
cury, and  afterwards  with  the  Guaiac  and  Molasses,  so  as  to  form  a  pilular 
mass,  to  be  divided  into  two  hundred  and  forty  pills."  U.  S. 

"  Take  of  Subchloride  of  Mercury,  Sulphurated  Antimony,  of  each,  one  ounce 
[avoirdupois];  Guaiacum  Resin,  in  powder,  ^u;o  owTice*- [avoird.]  ;  Castor  Oil 
one  fluidounce,  or  a  sufficiency.  Triturate  the  Subchloride  of  Mercury  with  the 
Antimony,  then  add  the  Guaiacum  Resin  and  Castor  Oil,  and  beat  the  whole 
into  a  uniform  mass."  Br. 

We  prefer  the  title  "compound  calomel  pill  "  of  the  former  British  Pharma- 
copoeia; as,  though  not  scientific,  it  is  not  liable  to  any  mistake,  and  is  most 
expressive  of  the  quality  of  the  medicine.  The  antimonial  employed,  though 
under  a  different  name,  is  identical  with  the  old  U.  S.  precipitated  sulphuret. 
According  to  Vogel,  a  reaction  takes  place  between  the  calomel  and  sul- 
phuret of  antimony,  resulting  in  the  production  of  chloride  of  antimony  and 
sulphuret  of  mercury.  {Annal.  der  Fharm.,  xxviii.  236.)  The  preparation  was 
originally  introduced  to  the  notice  of  the  profession  by  Dr.  Plummer,  who 
found  it  useful  as  an  alterative,  and  upon  whose  authority  it  was  at  onetime 
much  employed  under  the  name  of  Plumnier^s pills.    The  combination  is  well 

*  The  following  is  the  formuhi  for  the  aloetic  pills,  usually  called  dinner piils  or  Lady 
Webster'' s  pills.  They  are  thepilulw  stomachiex  of  the  fifth  edition  of  the  Paris  Codex, 
A  D.  1758.  Take  of  the  best  aloes  six  drachms  ;  mastic  and  red  roses,  each,  two  drachms  ; 
syrup  of  wormwood  sufficient  to  form  a  mass,  to  be  divided  into  pills  of  three  grains  each. 
Common  syrup  may  be  substituted  for  syrup  of  wormwood.  One  or  two  of  these  pills, 
taken  shortly  before  a  meal,  will  usually  produce  one  free  evacuation. 

The  Philadelphia  College  of  Pharmacy  has  adopted  the  following  formulas  for  the 
compound  aloetic  preparations  commonly  called  Hoojyer^s  and  Anderson^s  pills. 

"Hooper's feinale pills.  R.  Aloes  Barbadensis  .^  viij,  Ferri  Sulphatis  Exsiccati  ^^ij,  ^iss, 
vet  Ferri  Sulphatis  Crystal,  ^iv,  Extracti  Hellebori  Jij,  Myrrhai  ^ij,  Saponis  ^ij,  Ca- 
nellae  in  pulv.  tritse  ^j,  Zingiberis  in  pulv.  trit.  ^j. — Beat  them  well  together  into  a 
mass  with  water,  and  divide  into  pills,  each  containing  two  and  a  half  grains."  [Journ. 
of  the  Phil.  Col.  of  Pharm. ,  v.  25. ) 

"Anderson's  Scots'  jnlls.  R.  Aloes  Barbadensis  5xxiv,  Saponis  ^iv,  Colocynthidis  ^j, 
Gambogise  ^j,  Olei  Anisi  f^ss.  Let  the  aloes,  colocynth,  and  gamboge  be  reduced  to  a 
very  fine  powder  ;  then  beat  them  and  the  soap  with  water  into  a  mass,  of  a  proper  con- 
eistence  to  divide  into  pills,  each  containing  three  grains."  [Jbid.) 
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adapted  to  the  treatment  of  chronic  rheumatism,  and  of  scaly  and  other  erup- 
tive diseases  of  the  sltin,  especially  when  accompanied  with  a  syphilitic  taint. 
Six  |^raiii»  of  the  U.  S.  pre|>aration,  and  tive  of  Uiu  Hritish  contaiu  about  one 
grain  of  calomel,  and  each  U.S.  pill  about  half  a  grain.  One  to  two  pilla  or 
more  may  be  given  morning  and  evening.  W. 

riLUL^E  ASSAFa]TID^.  U.S.    Pills  of  Assafetida. 

"  Take  of  Assafetida  a  Iroyounce  and  a  half ;  Soap,  in  fine  powder,  half  a 
troyounve.  Beat  them  together  with  water  so  as  to  form  a  pilular  mass,  to  be 
divided  into  two  hundred  and  forty  pills."  U.  S. 

Each  of  these  pills  contains  three  grains  of  the  gum-resin.  They  are  a  con- 
venient form  for  administering  assafetida,  the  unpleasant  odour  and  taste  of 
which  render  it  very  offensive  iu  the  liquid  state.  W. 

PILULA  CAMBOGI^  COMPOSITA.  Br.  Compound  PUl  of 
Gamboge. 

"  Take  of  Gamboge,  in  powder,  Barbadoes  Aloes,  in  powder,  Compound  Pow- 
der of  Cinnamon,  of  each,  one  ounce;  Hard  Soap,  in  powder,  two  ounces ; 
Syrup  a  sufficiency.  Mix  the  Powders  together,  add  the  Syrup,  and  beat  the 
whole  into  a  uniform  mass."  Br. 

This  is  an  active  purgative  pill,  and  may  be  given  in  the  dose  of  from  five  to 
fifteen  grains.  The  formula  is  that  of  Dr.  George  Fordyce  simplified.       W. 

PILULE  CATHARTICS  COMPOSITE.  U.S.  Compound  Ca- 
thartic Pills. 

"Take  of  Compound  Extract  of  Colocynth  half  a  troyounce;  Extract  of 
Jalap,  in  fine  powder.  Mild  Chloride  of  Mercury  [calomel],  each,  one  hundred 
and  eighty  grains;  Gamboge,  in  fine  powder,ybr/f/  grains.  Mix  the  powders 
together;  then  with  water  form  a  pilular  mass,  to  be  divided  into  one  hundred 
and  eighty  pills."  U.  S. 

This  cathartic  compound  was  first  made  officinal  in  the  second  edition  of  the 
XJ.  S.  Pharmacopoeia.  It  was  intended  to  combine  smallness  of  bulk  with  effi- 
ciency and  comparative  mildness  of  purgative  action,  and  a  peculiar  tendency 
to  the  biliary  organs.  Such  an  officinal  preparation  was  much  wanted  in  this 
country,  in  which  bilious  fevers,  and  other  complaints  attended  with  congestion 
of  the  liver  and  portal  circle  generally,  so  much  abound.  The  object  of  small- 
ness of  bulk  is  accomplished  by  employing  extracts  and  the  more  energetic 
cathartics;  that  of  a  peculiar  tendency  to  the  liver,  by  the  use  of  calomel ;  and 
that  of  efficiency  with  mildness  of  operation,  by  the  union  of  several  powerful 
purgatives.  It  is  a  fact,  abundantly  proved  by  experience,  that  drastic  cathar- 
tics become  milder  by  combination,  without  losing  any  of  their  purgative  power. 
Nor  is  it  difficult,  in  this  case,  to  reconcile  the  result  of  observation  with  physi- 
ological principles.  Cathartic  medicines  act  on  different  parts  of  the  aliment- 
ary canal  and  organs  secreting  into  it.  In  small  doses,  both  the  irritation  which 
they  occasion  and  their  purgative  effect  are  proportionably  lessened.  If  several 
are  administered  at  the  same  time,  each  in  a  diminished  dose,  it  is  obvious  that 
the  combined  purgative  effect  of  all  will  be  experienced;  while  the  irritation, 
being  feeble  in  each  part  affected,  and  diffused  over  a  large  space,  will  be  less 
sensible  to  the  patient,  and  will  more  readily  subside.  In  the  compound  cathar- 
tic pills,  most  of  the  active  purgatives  in  common  use  are  associated  together 
in  proportions  corresponding  with  their  respective  doses,  so  that  an  excess  of 
any  one  ingredient  is  guarded  against,  and  violent  irritation  from  this  cause 
prevented.  The  name  of  the  preparation  may  at  first  sight  seem  objectionable, 
as  it  might  be  applied  to  any  compound  pills  possessing  cathartic  properties; 
but,  when  it  is  considered  that  the  ingredients  cannot  all  be  expressed  in  the 
title,  that  no  one  is  sufficiently  prominent  to  give  a  designation  to  the  whole, 
and  that  the  preparation  is  intended  as  the  representative  of  numerous  cathar- 
tics, and  calculated  for  a  wide  range  of  application,  the  name  will  not  be  con- 
sidered an  inexcusable  deviation  from  ordinary  medical  nomenclature.    It  is 
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highly  important,  for  the  efficiency  of  these  pills,  that  they  be  prepared  in  exact 
compliance  with  the  directions,  and  that  the  compound  extract  of  colocynth 
and  the  extract  of  jalap  used  be  of  good  quality.  When  they  fail,  the  result  is 
generally  ascribable  to  the  substitution  of  jalap  for  the  extract,  or  to  the  use  of 
a  compound  extract  of  colocynth  made  with  nearly  inert  scammony,  inferior 
aloes,  and  insufficient  colocynth,  and  altogether  badly  prepared. 

Three  of  the  pills,  containing  lOf  grains  of  the  mass,  are  a  medium  dose 
for  an  adult.  In  this  quantity  are  four  grains  of  compound  extract  of  colocynth, 
three  of  extract  of  jalap,  three  of  calomel,  and  two-thirds  of  a  grain  of  gamboge. 
A  single  pill  will  generally  be  found  to  operate  as  a  mild  laxative.  In  a  full 
dose,  the  preparation  acts  vigorously  on  the  bowels,  producing  bilious  stools, 
generally  without  much  pain  or  disorder  of  the  stomach.  It  may  be  employed 
in  most  instances  where  a  brisk  cathartic  is  required ;  but  is  particularly  ap- 
plicable to  the  early  stages  of  bilious  fevers,  to  hepatitis,  jaundice,  and  all  those 
derangements  of  the  alimentary  canal,  or  of  the  general  health,  which  depend 
on  congestion  of  the  portal  circle.  W. 

PILULA  COLOCYNTHIDIS  COMPOSITA.  5r.    Compound  Pill 

of  Colocynth. 

"  Take  of  Colocynth  Pulp,  in  powder,  one  ounce ;  Barbadoes  Aloes,  in  powder, 
Scammony,  in  powder,  of  each,  two  ounces;  Sulphate  of  Potash,  in  powder, 
a  quarter  of  an  ounce;  Oil  of  Cloves  two  fluidrachms ;  Distilled  Water  a 
sufficiency.  Mix  the  Powders,  add  the  Oil  of  Cloves,  and  beat  into  a  mass 
with  the  aid  of  the  Water."  Br.   The  ounce  employed  is  the  avoirdupois  ounce. 

This  is  not,  like  the  late  London  pills  of  the  same  name,  merely  another 
form' of  the  compound  extract  of  colocynth,  though  containing  essentially  the 
same  materials  ;  one  great  difference  being  that  colocynth  and  aloes  are  used  iu 
substance  in  the  pill,  instead  of  in  the  state  of  extract.  The  present  British 
preparation  is  that  of  the  late  Edinburgh  Pharmacopoeia  slightly  altered.  Sul- 
phate of  potassa  is  used  to  promote  the  more  complete  division  of  the  aloes 
and  scammony.  The  preparation  is  actively  cathartic  in  the  dose  of  from  five 
to  twenty  grains.  W. 

PILULA   COLOCYNTHIDIS   ET,,HYOSCYAMI.  Br.    Fill  of 

Colocynth  and  Hyoscyamus. 

"  Take  of  Compound  Pill  of  Colocynth  two  ounces  ;  Extract  of  Hyoscya- 
mus one  ounce.    Beat  them  into  a  uniform  mass."  Br. 

This  is  an  old  officinal  of  the  Edinburgh  College.  It  is  asserted  that  the 
compound  pill  and  compound  extract  of  colocynth  are  almost  entirely  deprived 
of  their  griping  tendency  by  combination,  as  above,  with  extract  of  hyoscya- 
mus, without  losing  any  of  their  purgative  power.  The  dose  is  from  five  to 
twenty  grains.  W. 

PILULA  CON"II  COMPOSITA.  Br.    Compound  Pill  of  Hemlock. 

"  Take  of  Extract  of  Hemlock  two  ounces  and  a  half;  Ipecacuanha,  in 
powder,  half  an  ounce;  Treacle  a  sufficiency.  Mix  the  Extract  of  Hemlock 
and  Ipecacuanha,  and  add  sufficient  Treacle  to  form  a  pill-mass."  Br. 

This  is  an  old  formula  of  the  London  College,  discarded  in  the  formation 
of  the  original  British  Pharmacopoeia,  but  admitted  into  the  present  edition. 
The  pill  is  an  anodyne  and  expectorant  combination,  useful  in  chronic  bron- 
chial disease.    The  dose  is  from  five  to  ten  grains.  W. 

PILULE   COPAIBA.  ?7.*S'.    Pills  of  Copaiba. 

"Take  of  Copaiba  two  troyounces;  Magnesia,  recently  prepared,  sixty 
grains.  Mix  them  together,  and  set  the  mixture  aside  until  it  concretes  into 
a  pilular  mass,  to  be  divided  into  two  hundred  pills."  U.  S. 

When  copaiba  is  mixed  with  pure  magnesia,  it  gradually  loses  its  fluidity, 
forming  at  first  a  soft  tenacious  mass,  and  ultimately  becoming  dry,  hard,  and 
brittle.  The  quantity  of  magnesia,  and  the  length  of  time  requisite  for  this 
change,  vary  with  the  condition  of  the  copaiba;  being  greater  in  proportion  to 


PART  II.  Paulx.  1325 

the  fluidity  of  this  substance,  or,  in  other  words,  to  its  amount  of  volatile  oil. 
[.The  (|uiujtity  of  magnesia  directed  by  the  Pharniacopojia,  one-sixteenth  of  the 
Ijweight  of  th««  copaiba,  i.s  sufficient  to  solidify  the  latter,  as  it  is  often  found  ia 
the  shops,  in  the  course  of  six  or  eight  hours;  but,  whon  the  copaiba  is  fresh, 
or  has  been  kept  in  closely  stopped  bottles,  and  retains,  therefore,  nearly  the 
whole  of  its  oil,  it  is  necessary  either  to  augment  the  proportion  of  magnesia, 
or  to  expose  the  mixture  for  a  much  longer  time,  or  to  diminish  the  volatile  oil 
of  the  copaiba  by  evaporation.  The  magnesia  combines  chemically  with  the 
copaivic  acid  or  hard  resin,  but,  in  relation  to  the  volatile  oil,  acts  merely  as 
an  absorbent;  for,  when  the  solidified  mass  is  submitted  to  the  action  of  boil- 
ing alcohol,  a  part  is  dissolved,  abandoning  the  magnesia  with  which  it  was 
mixed,  while  the  resin,  combined  with  another  portion  of  the  earth  remains 
undissolved.  Varieties  of  copaiba,  therefore,  are  solidifiable  by  magnesia,  di- 
rectly in  proportion  to  the  hard  resin  they  contain,  and  inversely  in  proportion 
to  the  volatile  oil ;  the  soft  resin  being  indifferent.  According  to  Guibourt, 
copaiba,  not  solidifiable  by  magnesia,  may  be  made  so  by  adding  one-sixth  of 
Bordeaux  or  common  European  turpentine.  In  the  preparation  of  the  pills  of 
copaiba,  care  should  be  taken  to  divide  the  mass  before  it  has  become  too  hard. 
The  advantage  of  this  preparation  is,  that  the  copaiba  is  brought  to  the  state 
of  pill  with  little  increase  of  bulk.  Each  pill  contains  nearly  five  grains  of  co- 
paiba, and  from  two  to  six  maybe  taken  for  a  dose  twice  or  three  times  a  day. 

Hydrate  of  lime  produces  the  same  effect  as  magnesia,  and,  as  stated  by  M. 
Thierry  in  a  shorter  time,  if  employed  according  to  his  formula.  He  takes  15 
parts  of  copaiba  and  1  part  of  slaked  lime,  mixes  them  in  a  marble  mortar,  trans- 
fers the  mixture  to  an  open  vessel,  places  this  upon  a  sand-bath,  and  sustiUi^k^ 
heat  for  four  hours,  occasionally  stirring.  The  hydrate  of  lime  must  have  beciP 
freshly  prepared  from  recently  burnt  lime.  The  mixture  loses  only  a  twenty- 
fourth  of  its  weight,  which  is  chiefly  the  water  of  the  hydrate.  (^Journ.  de 
Pharm.,  3e  ser.,  i.  310.) 

Notwithstanding  the  accuracy  of  the  above  statements,  it  sometimes  hap. 
pens  that  copaiba  of  undoubted  genuineness,  and  with  a  due  proportion  of  vola- 
tile oil,  will  not  solidify  with  magnesia  or  with  lime  ;  and  the  cause  of  this  un- 
certainty of  action  remained  long  undetermined.  At  length  it  has  been  ascer- 
tained by  M.  Z.  Roussin,  through  a  series  of  well-devised  experiments,  that 
the  occasional  want  of  solidifying  power  is  owing  to  the  absence  of  water, 
the  presence  of  a  certain  quantity  of  which,  whether  in  the  copaiba  or  the  earth 
employed,  is  essential  to  the  cbmbination  of  the  magnesia  or  lime  with  the 
copaivic  acid.  In  instances  of  deficiency  in  the  solidifying  property,  M.  Rous- 
sin recommends  that  the  copaiba  be  shaken  for  some  time  with  about  one- 
twentieth  of  its  weight  of  water,  and  then  allowed  to  stand  for  some  days  in  a 
warm  place  so  as  to  allow  all  the  water  in  excess  to  subside.  The  copaiba 
may  now  be  decanted  and  preserved.  Thus  prepared  it  will  solidify  with 
one-sixteenth  of  calcined  anhydrous  magnesia,  in  the  course  of  a  few  days, 
and  often  in  twenty-four  hours.  (Journ.  de  Pharm.,  4e  ser.,  i.  321-328.) 

M.  Rabot  proposes  a  process  by  which  the  copaiba  can  in  a  few  minutes 
be  solidified  to  a  consistence  fit  for  preparing  pills.  He  mixes  pure  copaiba 
with  one-sixteenth  of  its  weight  of  magnesia,  previously  slightly  hydrated 
by  sprinkling  on  it  some  drops  of  water,  equal  to  about  one-tenth  of  its 
weight,  then  introduces  the  capsule'  containing  the  mixture  into  boiling  water, 
and  keeps  it  thus  by  means  of  a  water-bath  for  several  minutes.  The  imme- 
diate consolidation  is  explained  by  the  fact  that  the  earth  combines  most 
readily  with  the  resin  of  copaiba  at  a  temperature  of  about  122°  F.,a  heat 
which  in  no  degree  impairs  the  virtue  of  the  medicine.  (Ibid.,\\.  445.) 

Pills  may  also  be  made  by  incorporating  vegetable  powders  with  copaiba  so 
as  to  bring  it  to  the  proper  consistence ;  but  this  method  has  the  inconvenience 
of  greatly  increasing  the  bulk.  Spermaceti  and  wax  have  been  proposed  as  ex- 
cipients ;  and  the  latter,  which  was  originally  suggested  by  J.  F.  Simon,  is  recona- 
mended  by  Mr.  Maisch  as  retaining  all  the  volatile  oil,  and,  with  some  vegetable 
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powder,  forming  a  mass  that  will  retain  its  plasticity  for  years.  One  part,  each, 
of  wax,  copaiba,  and  vegetable  powder  will  answer  the  purpose,  when  the  co- 
paiba does  not  contain  more  than  50  per  cent,  of  volatile  oil ;  but  if  richer  than 
this,  it  will  require  more  of  the  excipient.  To  prepare  the  pills,  melt  the  wax 
at  the  lowest  possible  heat,  then  gradually  add  the  copaiba,  and  lastly  incorpo- 
rate some  vegetable  powder,  as  pulverized  liquorice  root,  for  example",  with  the 
other  ingredients.  (See  Am.  Journ.  of  Fharm.,  Jan.  1863,  p.  1*7.)  W. 

PILULE  FERRI  CARBONATIS.  U.S.,  Br.  Pills  of  Carbonate 
of  Iron.    Vallefs  Ferruginous  Pills. 

"  Take  of  Sulphate  of  Iron  eight  troy  ounce  s ;  Carbonate  of  Soda  nine  troy- 
ounces  ;  Clarifled  Honey  three  troy  ounces ;  Sugar,  in  coarse  powder,  two  troy- 
ounces ;  Boiling  Water  two  pints  ;  Syrup  a  sufficient  quantity.  Dissolve  the 
salts  separately,  each  in  a  pint  of  the  Water,  a  fluidounce  of  Syrup  having  been 
previously  added  to  each  pint.  Mix  the  two  solutions,  when  cold,  in  a  bottle 
just  large  enough  to  hold  them,  close  it  accurately  with  a  stopper,  and  setitby 
that  the  carbonate  of  iron  may  subside.  Pour  off  the  supernatant  liquid,  and, 
having  mixed  water,  recently  boiled,  with  Syrup  in  the  proportion  of  a  pint  to 
the  fluidounce,  wash  the  precipitate  with  the  mixture  until  the  washings  no 
longer  have  a  saline  taste.  Place  the  precipitate  on  a  flannel  cloth  to  drain, 
and,  having  expressed  as  much  of  the  water  as  possible,  mix  it  immediately 
with  the  Clarified  Honey  and  Sugar.  Lastly,  by  means  of  a  water-bath, 
evaporate  the  mixture,  constantly  stirring,  until  it  is  brought  to  the  weight  of 
eight  troy  ounces."  U.  S. 

"fUske  of  the  Saccharated  Carbonate  of  Iron  one  ounce;  Confection  of 
Boscs  a  quarter  of  an  ounce.  Beat  them  into  a  uniform  mass."  Br. 

The  effect  of  saccharine  matter  in  pi'otecting  iron  from  oxidation  has  been 
explained  under  the  heads  of  Ferri  Carbonas  Saccharata  and  Syrupus  Ferri 
lodidi.  The  U.  S.  pill  of  carbonate  of  iron  is  another  example  of  a  ferruginous 
preparation,  in  which  the  iron  is  protected  from  further  oxidation  by  the  same 
means.  The  salts  employed  are  the  same  as  those  used  for  obtaining  the  officinal 
subcarbonate  of  iron ;  but,  in  forming  that  preparation,  the  carbonate  which  is 
at  first  precipitated  absorbs  oxygen,  and  loses  nearly  all  its  carbonic  acid  in  the 
processes  of  washing  and  drying.  When,  however,  as  in  the  U.  S.  formula  above 
given,  the  reacting  salts  are  dissolved  in  weak  syrup  instead  of  water,  and  the 
washing  is  performed  with  weak  syrup  also,  the  absorption  of  oxygen  and  loss 
of  carbonic  acid,  during  the  separation  of  the  precipitate,  are  almost  completely 
prevented.  It  only  remains,  therefore,  to  preserve  it  unaltered,  and  to  bring  it 
to  the  pilular  consistence,  and  this  is  effected  by  admixture  with  honey  and 
sugar,  and  evaporation  by  means  of  a  water-bath.  It  is  essential  to  the  success 
of  this  process,  that  the  sulphate  of  iron  should  be  pure ;  otherwise  some  ses- 
quioxide  will  be  present  in  the  product.  The  process  is  that  of  M.  Vallet,  of 
Paris,  after  whom  the  preparation  is  popularly  called.  The  present  U.  S.  pro- 
cess differs  from  that  of  1850,  in  boiling  the  water  for  washing  so  as  to  expel  the 
air,  and  in  evaporating  to  a  definite  weight  at  the  close,  instead  of  to  a  proper 
consistence  as  before  directed  ;  both  of  which  changes  are  improvements  sug- 
gested by  Dr.  Squibb.  {Proceed,  of  Am.  Fharm.  Assoc,  1858,  p.  426.)  The  Bri- 
tish pill  of  carbonate  of  iron  is  made  from  the  saccharine  carbonate,  which  is 
brought  to  the  pilular  consistence  by  being  mixed  with  conserve  of  roses.  This 
mode  of  making  it  is  inferior  to  that  of  Vallet ;  for,  in  the  first  place,  the  saccha- 
rine carbonate  is  admitted  to  contain  sesquioxide  of  iron,  and  secondly,  con- 
serve of  roses,  while  it  is  a  less  efficient  preservative  of  the  pilular  mass  than 
honey  and  sugar,  will,  through  its  tannic  acid,  form  an  inky  compound  with 
the  ferruginous  sesquioxide.  (See  Ferri  Carbonas  Saccharata) 

Properties.  The  U.  S.  preparation  is  in  the  form  of  a  soft  pilular  mass,  of  a 
dark  greenish-gray  colour,  becoming  black  on  exposure,  and  with  a  strong  ferru- 
ginoustaste.  When  carefully  prepared,  it  is  wholly  and  readily  soluble  in  acids. 
it  contains  nearly  half  its  weight  of  carbonate  of  protoxide  of  iron.    The  cor- 
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^pHeapoiKlin^C  pill,  obtained  from  tho  saccbariue  carbonate,  may  bo  BuppoKcd  to 

^■contain  oiiD-third  of  ferruffinous  matter. 

Mfdival  Properties.  The  U.  S  pill  of  carbonate  of  iron,  or  Vallet's  ferrupn- 
ous  niiips,  is  admirably  adapted  to  cases  in  which  chalybeate  proparations  are 
iiulicated.  It  is  considered  particularly  useful  in  chlorosis,  anienorrhcca,  and 
other  lenialc  complaints,  and  appears  to  act  favourubl}'  by  increasing  the  colour- 
ing nnitter  of  the  blood,  causing  the  capillary  system  to  Inicome  more  fully  in- 
jected, and  the  lips  to  assume  a  redder  colour.  It  may  be  given  in  divided  doses 
to  tln!  extent  of  from  ten  to  thirty  grains  in  the  course  of  the  day,  and  continued 
for  a  month  or  six  weeks,  if  improvement  take  place.  As  the  mass  js  not  divided 
in  tho  U.  S.  formula,  it  is  necessary  in  prescription  to  indicate  the  weight  of  each 
pill,  which  may  vary  from  three  to  five  grains,  according  to  the  views  of  the  pre- 
scriber.  There  is  little  doubt  that,  when  the  alterative  effects  of  iron  are  indi- 
cated, Vallet's  preparation  is  one  of  the  best  that  can  be  employed.  Its  chief 
merits  are  its  unchangeableness  and  ready  solubility  in  acids.  For  further  in- 
formation respecting  it,  see  the  favourable  report  ma<le  on  Vallet's  pills  to  the 
French  Royal  Academy  of  Medicine,  in  1837,  by  M.  Soubeiran,  republished  in 
the  Am.  Journ.  of  Pharm.  (x.  244),  and  the  paper  on  carbonate  of  iron  by 
Professor  Procter,  in  the  same  journal  (x.  272). 

BlaiuVs  ferruginous  pilh,  celebrated  in  France  as  a  remedy  in  chlorosis,  are 
prepared  from  equal  weights  of  sulphate  of  iron  and  carbonate  of  potassa, 
made  into  a  pilular  mass  with  mucilage  of  tragacanth  and  powdered  liquorice 
root.  They  contain,  as  the  result  of  double  decomposition,  carbonate  of  prot- 
oxide of  iron  and  sulphate  of  potassa.  B. 

PILULE  FERRI  COMPOSITE.  U.S.  Compound  Pills  of  Iron. 

"  Take  of  Myrrh,  in  fine  powder,  one  hundred  and  twenty  grains ;  Carbonate 
of  Soda,  Sulphate  of  Iron,  each,  sixty  grains ;  Syrup  a  sufficient  quantity.  Rub' 
tho  Myrrh,  fir.st  with  the  Carbonate  of  Soda,  and  afterwards  with  the  Sulphate 
of  Iron,  until  they  are  thoroughly  mixed  ;  then  beat  them  with  Syrup  so  as  to 
form  a  pilular  mass,  to  be  divided  into  eighty  pills."  U.  S. 

This  preparation  is  closely  analogous  to  the  Mistura  Ferri  Composita  in  pro- 
perties and  composition.  It  is  a  good  cmraenagogue  and  antihectic  tonic.  As 
its  peculiar  advantages  depend  upon  the  presence  of  carbonate  of  protoxide  of 
iron,  which  speedily  changes  into  the  sesquioxide  on  exposure^it  is  proper  that 
only  so  much  of  the  mass  should  be  prepared  as  may  be  wanted  for  immediate 
use.  It  is  .said  that  the  iron  will  be  better  preserved  in  the  state  of  protoxide, 
if,  instead  of  mixing  the  ingredients  as  directed  in  the  Pharmacopoeia,  the  ope- 
rator should  first  dissolve  the  sulphate  of  iron,  finely  powdered,  in  the  syrup, 
with  a  moderate  heat,  then  add  the  carbonate  of  soda,  stirring  till  they  are 
thoroughly  mixed,  and  lastly  incorporate  the  myrrh.  From  two  to  six  pills 
may  be  given  at  a  dose  three  times  a  day.  W. 

PILULE  FERRI  lODIDI.^.^.  Pilula  Ferri  Iodidi.  5r.  Pills 
of  Iodide  of  Iron. 

"Take  of  Iodine  half  a  troyounce ;  Iron,  in  the  form  of  wire  and  cut  in 
pieces,  one  hundred  and  twenty  grains ;  Sugar,  in  fine  powder,  a  troyounce: 
Marshmallow,  in  fine  powder,  half  a  troyounce;  Gum  Arabic,  in  fine  powder, 
Reduced  Iron,  each,  siar^y  (7?-atn.s ;  Water  ten  fluidrachms.  Mix  the  Iodine 
with  a  fluidounce  of  the  Water  in  a  thin  glass  bottle,  add  the  Iron,  and  shake 
them  together  until  a  clear,  green  solution  is  obtained.  Mix  the  Powders  in  a 
small  porcelain  capsule,  and  filter  upon  them,  through  a  small  filter,  first  the 
solution  previously  heated,  and  afterwards  the  remainder  of  the  Water  in  order 
to  wash  the  filter.  Then,  by  means  of  a  water-bath,  with  constant  stirring, 
evaporate  the  whole  to  a  pilular  consistence,  and  divide  the  mass  into  three 
hundred  pills. 

"  Dissolve  sixty  grains  of  Balsam  of  Tolu  in  a  fluidrachm  of  Ether,  shake 
the  pills  with  the  solution  until  they  are  uniformly  coated,  and  put  them  on  a 
plate  to  dry,  occasionally  stirring  them  until  the  drying  is  completed.  Lastly, 
keep  the  pills  in  a  well-stopped  bottle. 
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"  These  pills  are  devoid  of  the  smell  of  iodine ;  and  distilled  water,  rubbed 
with  them  and  filtered,  does  not  colour  solution  of  starch,  or  gives  it  only  a 
slight  blue  tint."  U.  S. 

"Take  of  Fine  Iron  "Wire  forty  grains;  Iodine  eighty  grains;  Refined 
Sugar,  in  powder,  seventy  grains;  Liquorice  Root,  in  Powder,  one  hundred 
and  forty  grains;  Distilled  Water  fifty  minims.  Agitate  the  Iron  with  the 
Iodine  and  Water  in  a  strong  stoppered  ounce  phial,  until  the  froth  becomes 
white.  Pour  the  fluid  upon  the  Sugar  in  a  mortar,  triturate  briskly,  and  gra- 
dually add  the  Liquorice."  Br. 

The  pills  of  iodide  of  iron  were  introduced,  as  a  new  officinal,  into  the  U,  S. 
Pharmacopoeia  at  the  revision  of  1850.  The  U.  S.  pills  are  formed  on  the  plan 
proposed  by  Prof.  Procter,  in  imitation  of  Blancardh  pills  {Am.  Journ.  of 
Pharm.,  May,  1860),  and  are  much  superior  to  those  made  by  the  U.  S.  pro- 
cess of  1850,  or  by  that  of  the  British  Pharmacopoeia.  The  iodine  and  iron 
unite  directly  to  form  the  iodide  of  iron  in  solution,  which  is  protected  against 
the  oxidizing  influence  of  the  air  by  the  sugar  and  reduced  iron  into  which  the 
solution  is  dropped,  while  the  marshmallow  and  gum  serve  to  give  due  consist- 
ence and  plasticity  to  the  pilular  mass.  The  pills  are  still  further  protected  from 
the  air  by  the  impervious  coating  of  balsam  of  Tolu,  which  readily  yields  to  tho 
softening  and  solvent  properties  of  the  gastric  liquids.  The  great  disadvantage 
of  the  pill  of  iodide  of  iron,  as  ordinarily  prepared,  is  that  it  will  not  keep ; 
crumbling  by  time  and  exposure,  and  evolving  iodine  in  consequence  of  the 
oxidation  of  the  iron.  The  preparation,  made  according  to  the  U.  S.  formula, 
has  stood  the  test  of  time;  and  we  have  seen  pills  which,  four  years  after  their 
preparation,  exhibited  no  signs  of  change.  Each  pill  contains  about  a  grain  of 
iodide  of  iron  and  one-fifthof  a  grain  of  reduced  iron.  The  therapeutic  uses  of  this 
preparation  are  the  same  as  those  of  iodide  of  iron.  (See  Ferri  lodidum.)  B. 

PILULE  GALBANI  COMPOSITE.  Z7.  ^.  Pilula  Assafcetid^ 
CoMPOSiTA.  Br.  Compound  Pills  of  Galbanum.  Compound  Pill  of  Assa- 
fetida. 

"  Take  of  Galbanum,  Myrrh,  each,  three  hundred  and  sixty  grains;  Assa- 
fetida  one  hundred  and  twenty  grains;  Syrup  a  sufficient  guantity.  Beat 
them  together  so  as  to  form  a  pilular  mass,  to  be  divided  into  two  hundred 
and  forty  pills."  U.  S. 

"  Take  of  Assafetida,  Galbanum,  Myrrh,  of  each,  two  ounces;  Treacle  an 
ounce.  Heat  all  together  by  means  of  a  water-bath,  and  stir  the  mass  until  it 
assumes  a  uniform  consistence."  Br. 

This  compound  is  given  as  an  antispasmodic  and  emmenagogue  in  chlorosis 
and  hysteria.  The  dose  is  from  five  to  twenty  grains.  W. 

PILULE  HYDRARGYRI.  U.  S.  Pilula  Hydrargyri.  JBr.  Pills 
of  Mercury.    Mercurial  Pill.    Blue  Pill. 

"  Take  of  Mercury  a  troyounce  ;  Confection  of  Rose  a  troyounce  and  a  half; 
Liquorice  Root,  in  fine  powder,  half  a  troyounce.  Rub  the  Mercury  with  the 
Confection  until  the  glolDules  cease  to  be  visible;  then  add  the  Liquorice  Root, 
and  beat  the  whole  into  a  pilular  mass,  to  be  divided  into  four  hundred  and 
eighty  pills."  U.  S. 

The  British  process  is  the  same  with  the  above,  only  that  about  double  the 
quantity  of  materials  are  used,  and  no  division  of  the  mass  into  pills  is  directed. 

This  preparation  is  generally  known  by  the  name  of  blue  piU  or  blue  mass. 
The  mercury  constitutes  one-third  of  the  mass;  and  consequently  the  pill  of 
our  Pharmacopoeia,  weighing  three  grains,  contains  one  grain  of  the  metal. 

The  precise  condition  of  the  mercury  in  this  preparation  is  somewhat  un- 
certain. By  far  the  greater  proportion  is  in  a  state  of  minute  mechanical  divi- 
sion, and  not  chemically  altered.  Some  maintain  that  the  whole  of  the  metal  is 
in  this  state,  others,  that  a  small  portion  is  converted  during  the  trituration  into 
the  protoxide,  and  that  this  is  the  ingredient  upon  which  the  activity  of  the  pill 
depends.  The  supposed  oxidation  is  attributed  partly  to  the  influence  of  the  air 
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upon  the  surface  of  the  metal,  g^rcatly  extended  by  the  separation  of  its  par- 
ticles, piirtly  to  the  action  of  the  sulKstance  used  in  the  trituration.  If  the  mer- 
cury be  not  oxidized  durinj?  tlie  trituration,  there  can  he  little  doubt  that  it  lie- 
comes  so  to  a  slight  extent  by  subsequent  exposure.  The  obvious  chanjfes  which 
the  mass  undergoes  by  time  can  be  explained  in  no  other  way;  and  protoxide 
of  mercury  is  asserted  to  have  been  actually  extracted  from  old  mercurial  pill. 
Neverthi'less,  it  scarcely  admits  of  dispute  that  the  metal,  quite  independently 
of  oxidation  out  of  the  body,  i.s  capable  of  producing  the  peculiar  mercurial 
effects  when  introduced  into  the  stomach,  probably  undergoing  chemical  changes 
there.  According  to  M.  Miaihe,  mercury  is  slowly  converted  into  corrosive  sub- 
limate in  the  stomach,  under  the  combined  agency  of  air  and  chloride  of  so- 
dium All  agree  that  the  efficacy  of  the  preparation  is  proportionate  to  the 
extinction  of  the  mercury,  in  other  word.s,  to  the  degree  in  which  the  metallic 
globules  disappear.  This  extinction  may  be  effected  by  trituration  with  variou.s 
substances;  and  manna,  syrup,  honey,  liquorice,  mucilage,  soap,  guaiac,  and 
extract  of  dandelion  have  been  recommended,  among  others,  for  this  purpose; 
but  the  confection  of  roses  has  been  adopted  in  all  the  Pharmacopoeias,  as  less 
liable  to  objection  than  any  other.  The  mercury  is  known  to  be  completely  ex- 
tinguisluid.  when,  upon  rubbing  a  small  portion  of  the  mass  with  the  end  of  the 
finger  upon  a  piece  of  paper  or  glass,  no  globules  appear.  Powdered  liquorice 
root  is  added  in  order  to  give  due  consistence  to  the  mass.  Some  prefer  for  the 
purpose  powdered  marshmallow  root.  Mr.  W.  W.  Stoddart  has  found  that  the 
extinguishment  of  the  mercury,  in  the  officinal  process,  is  very  much  hastened 
by  rubbing  it  first  with  the  poivdered  liquorice  root,  moistened  with  a  little  dis- 
tilled water  or  rose-water,  and  afterwards  incorporating  the  confection.  (Am. 
Journ.of  Pharm.,  xxviii.  162.)  As  the  trituration  requires  to  be  long  continued, 
and  renders  the  process  very  laborious,  it  is  customary  to  prepare  the  mass  by 
machinery.  At  Apothecaries'  Hall,  in  London,  the  trituration  is  effected  by  the 
agency  of  steam.  The  machine  there  employed  consists  of  "a  circular  iron 
trough  for  the  reception  of  the  materials,  in  which  revolve  four  wooden  cylin- 
ders, having  also  a  motion  on  their  axis."  A  machine  for  preparing  blue  mass, 
capable  of  being  worked  by  the  hand  or  by  steam-power,  has  been  invented  by 
Mr.  J.  W.  W.  Gordon,  of  Baltimore,  and,  having  been  found  to  answer  well,  is 
in  extensive  use.  It  is  described  and  figured  in  the  American  Journal  of  Phar- 
macy (xxi.  6).  We  have  already  referred,  under  Hydrargyrum  cum  Cretd,  to 
another  ingenious  apparatus  invented  by  Dr.  Squibb,  by  which  the  extinguish- 
ment of  mercury  is  very  satisfactorily  effected.*  Formcrlymuch  of  the  blue  mass 
used  in  this  country  was  imported ;  but  at  present  the  market  is  chiefly  supplied 
by  our  own  druggists.  The  preparation  slowly  changes  colour  upon  being  kept, 
assuming  an  olive  and  sometimes  even  a  reddish  tint,  in  consequence,  probably, 
of  the  further  oxidation  of  the  mercury. f 

*  Mr.  Jame.s  Beatson,  apothecary  of  the  U.  S.  Naval  Hospital  at  New  York,  found  groat 
advantage  in  the  following  modeof  preparing  the  mercurial  pill,  which,  while  much  easier 
than  the  officinal  method,  yields  the  same  results.  Instead  of  mixing  the  mercury  with  the 
confection,  he  first  rubs  it  with  the  honey  directed  in  the  preparation  of  the  confection, 
until  the  globules  disappear,  then  adds  the  heated  rose-water  and  sugar,  and  lastly  the 
powdered  red  roses  and  liquorice  root  in  succession,  all  in  the  officinal  proportions.  For 
the  quantity  of  the  material  directed  in  the  U.  S.  process  for  confection  of  roses,  he  em- 
ploys 82  ounces  of  mercury.  {Am.Journ.  of  Pharm.,  xxiv.  204.) 

t  The  mercurial  pill  is  very  apt  to  contain  less  than  the  due  proportion  of  the  metal. 
,  This  was  frequentlj'  the  case  with  the  mass  as  formerly  imported.  The  fraud  may  be  de- 
tected by  the  following  plan  of  estimating  the  proportion  of  mercury,  suggested  by  Prof. 
Reid,of  New  York,and  modified  by  a  committee  of  the  Philadelphia  College  of  Pharmacy. 
A  certain  weight  of  the  morcurial  pill,  say  fifty  grains,  is  mixed  with  about  one-fourth  of 
its  weight  of  iron  filings,  and  introduced  into  a  small  green  glass  bulb,  at  the  end  of  a 
somewhat  curved  tube,  the  open  extremity  of  which  is  inserted,  through  a  cork,  into  al- 
cohol, contained  in  a  broad-mouthed  glass  vial ;  another  tube,  open  at  both  ends,  passing 
through  the  cork  in  order  to  permit  the  escape  of  uncondensed  gasses.  Heat  is  then  ap- 
plied to  the  bulb  by  means  of  a  spirit-lamp,  is  gradually  increased  until  the  glass  be- 
comes red  hot,  and  continued  for  an  hour.  The  alcohol  in  the  vial  dissolves  the  cmpy« 
rcumatic  products,  and,  by  being  allowed  to  rise  in  the  tube,  and  then  expelled,  serves 
84 
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In  consideration  of  the  incomplete  extinguishment  of  the  mercury  in  many 
specimens  of  the  blue  pill,  arising  from  the  tedious  process  employed,  Mr.  F. 
15.  Benger  proposes  to  obtain  the  metal  in  a  state  of  minute  division.  For  this 
l)urpose  he  adds  to  a  solution  of  an  ounce  of  protochloride  of  tin,  in  a  mixture  of 
two  drachms  of  hydrochloric  acid  and  two  ounces  of  cold  water,  a  boiling-hot 
solution  of  136  grains  of  corrosive  sublimate  in  four  ounces  of  distilled  water, 
and  stirs  the  mixture  for  a  few  seconds.  The  mercury  of  the  corrosive  chloride 
is  thrown  down  in  the  form  of  a  black  powder,  to  which,  after  the  liquid  has 
been  drawn  off  by  means  of  a  pipette,  30  grains  of  sugar,  100  grains  of  pow- 
dered Iiquoi"ice,  and  about  a  drachm  of  glycerin  are  added.  The  mass  being 
transferred  to  a  porcelain  slab,  is  allowed  to  become  sufficiently  dry,  and  then 
mixed  with  enough  glycerin  and  liquorice  to  make  it  weigh  300  grains.  {Pharm. 
Journ.  and  Trans.,  2d  ser.,  ii.  165.)  Theoretically,  this  appears  to  be  a  good 
process ;  but  only  a  long  experience  of  its  practical  advantages  would  justify 
its  substitution  for  a  plan  which  has  been  followed,  for  so  many  years,  with  re- 
sults upon  the  whole  so  satisfactory.  An  obvious  objection  to  the  process  is  the 
possibility,  with  carelessness  of  manipulation,  of  having  in  the  preparation  a 
minute  proportion  of  corrosive  sublimate  or  bichloride  of  tin. 

Medical  Properties  and  Uses.  These  pills  are  among  the  mildest  of  the  mer- 
curials, being  less  liable  than  most  others  to  act  upon  the  bowels,  and  exercising 
the  peculiar  influence  of  the  remedy  upon  the  system  with  less  irritation.  They 
are  much  employed  for  producing  the  sialagogue  and  alterative  action  of  mer- 
cury. For  the  former  purpose,  one  pill  may  be  given  two  or  three  times  a  day ; 
and  in  urgent  cases  the  dose  may  be  increased.  Even  this  preparation  some- 
times disturbs  the  bowels.  It  should  then  be  given  combined  with  a  little  opium, 
or  in  very  minute  doses,  as  half  a  grain  or  a  grain  of  the  mass,  repeated  every 
hour  or  two  through  the  day,  so  as  to  allow  of  its  absorption  before  a  sufficient 
quantity  has  been  administered  to  act  as  an  irritant.  With  a  view  to  the  altera- 
tive eflfect  upon  the  digestive  organs,  one  pill  may  be  given  every  night,  or  every 
other  night,  at  bedtime,  and  followed  in  the  morning,  if  the  bowels  should  not 
be  opened,  by  a  small  dose  of  laxative  medicine.  From  five  to  fifteen  grains  of 
the  mass  are  occasionally  given  as  a  cathartic,  in  cases  requiring  a  peculiar  im- 
pression upon  the  liver ;  but,  when  used  for  this  purpose,  it  should  always  either 
be  combined  with  or  speedily  followed  by  a  more  certain  purgative.  The  blue 
mass  may  often  be  administered  with  advantage,  suspended  in  water  by  the  in- 
tervention of  thick  mucilage  ;  and  it  forms  an  excellent  addition  to  the  chalk 
mixture  in  diarrhoea,  particularly  that  of  children,  when  the  biliary  secretion  is 
deficient  or  otherwise  deranged.*  W. 

PILULA  IPECACUA:N'H^  cum  SCILLA.  Br.  Pill  of  Ipecac- 
uanha iciih  Squill. 

"  Take  of  Compound  Powder  of  Ipecacuanha  three  ounces  ;  Squill,  in  pow- 
der, Ammoniacum,  in  powder,  of  each,  one  ounce;  Treacle  a  sujfficiency.  Mix 
the  Powders  and  beat  into  a  mass  with  the  Treacle."  Br. 

This  is  a  preparation  of  the  late  I-ondon  Pharmacopoeia,  which,  abandoned 
in  the  original  preparation  of  the  British  Code,  is  recognised  in  the  present.  It 

to  wash  out  any  mercury  that  may  be  condensed  upon  its  sides.  The  alcohol  is  poured 
off  from  the  condensed  mercury,  which  is  then  washed  with  fresh  alcohol,  dried,  and 
weighed.   (See  Am.  Journ.  of  Pharm.,  xvii.  151  and  309.) 

*  The  blue  pill  is  sometimes  wanted  in  the  state  of  powder  ;  but,  from  its  peculiar  con- 
stitution, is  not  eligible  for  reduction  to  this  form  ;  as  the  mercury  is  disposed  to  aggre- 
gate during  pulverization,  and,  from  the  honey  it  contains,  it  is  apt,  when  pulverized,  to 
attract  moisture  from  the  air.  Mr.  Ch.  Bullock,  therefore,  recommends  the  following  me- 
thod of  preparing  a  powder,  which  shall,  as  nearly  as  possible,  represent  the  blue  pill,  in 
reference  to  its  therapeutic  effects.  Take  of  finely  powdered  Elm-bark,  finely  powdered 
Sugar,  and  Mercury,  equal  parts,  and  of  Alcohol  a  sufficiency.  Kub  the  mercury  with  the 
powdered  bark,  adding  from  time  to  time  enough  alcohol  to  maintain  a  pasty  consist- 
ence, till  the  mercury  is  completely  extinguished  ;  then  spread  the  mass  on  paper  to  dry. 
When  dry,  powder  it,  add  the  sugar,  and  rub  the  mixture  thoroughly  until  the  powder 
will  pass  through  a  sieve  of  fine  bolting  cloth.  (.4m.  Journ.  of  Pharm.,  May,  1859,  p. 
271.) — Note  to  the  twelfth  edition. 
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is  a  g-ood  combination  of  expectorants,  alonjf  with  a  little  opium  to  allay  irrita- 
tion and  restlessness,  well  adapted  to  chronic  catarrh,  with  either  deficient  or 
greatly  excessive  expectoration,  and  to  the  advanced  stages  of  the  acut«  dis- 
ease offering  similar  indications.  The  dose  is  from  five  to  ten  grains.        W. 

P I L  U  L  /E  0  ri r.  U.  S.    puis  of  Opium. 

"Take  of  Opium,  in  fine  powder,  sixty  grains ;  Soap,  in  fine  powder,  twelve 
grains.  WvAi  them  together  with  water,  so  as  to  form  a  pilular  mass,  to  be  di- 
vided into  sixty  pills."  U.  S. 

This  process  is  designed  merely  to  furnish  a  convenient  formula  for  putting 
opium  into  the  pilular  form,  preferable  to  the  mode  sometimes  practised  of  mak- 
ing the  pills  directly  from  the  unpowdered  mass  of  opium  as  found  in  commerce. 
The  soap  answers  no  other  purpose  than  to  give  a  due  consistence,  and  is  there- 
fore in  small  proportion.   Each  pill  contains  a  grain  of  opium. 

As  hard  old  opium  pills  are  sometimes  preferred,  in  ca.ses  of  irritable  stomach, 
in  consequence  of  their  slow  solution,  it  is  proper  for  the  apothecary  to  keep 
some  in  this  state  to  meet  the  prescription  of  the  physician. 

Of  the  pills  above  directed,  one  is  a  medium  dose  in  reference  to  the  full 
effects  of  opium.  W. 

riLULA  PLUMBI  CUM  OPIO.  J5r.  Pill  of  Lead  and  Opium. 

"Take  of  Acetate  of  Lead,  in  fine  powder,  thirty-six  grains ;  Opium,  in  pow- 
der, six  grains  ;  Confection  of  Roses  six  grains.  Beat  them  into  a  uniform 
mass."  Br. 

This  pill  would  be  better  left  to  extemporaneous  prescription  ;  the  requisite 
proportion  of  opium  to  the  acetate  varying  in  different  cases.  The  tannic  acid 
of  the  confection  of  roses  decomposes  a  portion  of  the  acetate  ;  but  the  result- 
ing tanuate  of  lead  is  not  inert.  The  mass  contains  six  parts  of  the  acetate  of 
lead  in  eight,  and  may  be  given  in  the  dose  of  two  or  three  grains  to  begin 
with.  W. 

PILULE  QUINI^  SULPHATIS.  U.  S.  Pilula  Quini^.  Br. 
Pills  of  Sulphate  of  Quinia,  Pill  of  Quinia. 

"  Take  of  Sulphate  of  Quinia  a  troyounce ;  Gum  Arabic,  in  fine  powder,  one 
hundred  and  twenty  grains ;  Clarified  Honey  a  sufficient  quantity.  Mix  the 
Sulphate  of  Quinia  and  Gum  Arabic  ;  then  beat  them  with  Clarified  Honey  so 
as  to  form  a  mass,  to  be  divided  into  four  hundred  and  eighty  pills."  U.  S. 

"  Take  of  Sulphate  of  Quinia  sixty  grains;  Confection  of  R'\pa  twenty  grains. 
Mix  them  to  a  uniform  mass."  Br. 

As  the  pills  made  according  to  the  U.  S.  directions  are  apt  to  become  hard 
and  of  difficult  solubility,  when  long  kept,  various  other  excipients  have  been 
recommended  to  obviate  this  disadvantage,  such  as  honey  alone,  and  confection 
of  roses,  as  in  the  IJr.  formula.  Glycerin  also  has  been  proposed ;  and  a  little  of 
it  added  to  the  other  ingredients  of  the  U.  S.  pills  would  probably  improve  their 
consistence.  Mr.  Edward  Parrish  has  long  been  in  the  habit  of  preparing  pills 
of  sulphate  of  quinia,  by  taking  20  grains  of  the  salt,  adding  15  drops  of  aro- 
matic sulphuric  acid,  and  triturating  until  the  mixture  assumes  a  pilular  con- 
sistence. Though  at  first  liquid,  the  mixture  soon  thickens,  and  finally  becomes 
quite  solid.  The  officinal  sulphate  is  thus  rendered  more  soluble  by  combining 
with  an  additional  eq.  of  sulphuric  acid.  The  advantages  of  this  process  are  the 
solubility  of  the  resulting  pill,  and  the  smallness  of  its  bulk.  A  five-grain  pill 
thus  made  is  not  inconveniently  large.  (Am.  Journ.  of  Pharm.,  xxv.  292.) 

Each  of  the  U.  S.  pills  contains  a  grain  of  the  sulphate  of  quinia,  and  twelve 
are  equivalent  to  an  ounce  of  good  Peruvian  Bark.  The  dose  of  the  Br.  pill  is 
only  one-fourth  less  than  that  of  the  sulphate  of  quinia  itself.  W. 

PILULE  RIIEI.  U.S.    Pills  of  Rhubarb. 

"  Take  of  Rhubarb,  in  fine  powder,  three  hundred  and  sixty  grains;  Soap, 
in  fine  powder,  one  hundred  and  twenty  grains.  Beat  them  together  with 
water  so  as  to  form  a  pilular  mass,  to  be  divided  into  one  hundred  and  twenty 
pills."  U.  S. 
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Rhubarb  is  so  often  given  in  the  pilular  form,  that  it  is  convenient  both  for 
the  physician  and  apothecary  to  have  an  officinal  formula,  indicating  the  mode 
of  preparing  the  pills,  as  well  as  the  quantity  of  rhubarb  to  be  contained  in 
each.  Soap,  as  directed  by  the  U.  S.  Pharmacopoeia,  has  stood  the  test  of  long 
experience  as  a  good  excipient  for  rhubarb.  We  have  found  rhubarb  pills,  made 
with  compound  tincture  of  cardamom,  without  other  ingredient,  to  answer  an 
excellent  purpose.  Each  officinal  pill  contains  three  grains  of  rhubarb.      W. 

PILULE  RHEI  COMPOSITE.  U.S.  Pilula  Eiiei  Composita. 
Br.    Cojnpound  Pills  of  Rhubarb.    Compound  Rhubarb  Pill. 

"  Take  of  Rhubarb,  in  fine  powder,  a  troyounce ;  Socotrine  Aloes,  in  fine  pow- 
der, three  hundred  and  sixty  grains ;  Myrrh,  in  fine  powder,  half  a  troyounce  ; 
•Oil  of  Peppermint  half  a  fluidrachm.  Beat  them  together  with  water  so  as  to 
form  a  pilular  mass,  to  be  divided  into  two  hundred  and  forty  pills."  U.  S. 

"Take  of  Rhubarb  Root,  in  powder,  three  ounoen ;  Socotrine  Aloes,  in 
powder,  two  ounces  and  a  quarter ;  Myrrh,  in  powder,  Hard  Soap,  in  pow- 
der, of  each,  one  ounce  and  a  half;  Oil  of  Peppermint  one  fluidrachm  and  a 
half;  Treacle,  by  weight,  four  ounces.  Mix  the  Powders  with  the  Oil,  then 
add  the  Treacle,  and  beat  the  whole  into  a  uniform  mass."  Br. 

This  is  a  warm  tonic  laxative,  useful  in  costiveness  with  debility  of  stomach. 
From  two  to  four  pills,  or  from  ten  to  twenty  grains  of  the  mass,  may  be  taken 
twice  a  day.  W. 

PILULE  SAPOmS  COMPOSITE.  Z7.6\  Pilula  Saponis  Com- 
posita. 5r.  Pilula  Opii. -Br.  1864.  Compound  Pills  of  Soap.  Compound 
Pill  of  Soap. 

"  Take  of  Opium,  in  fine  powder,  sixty  grains  ;  Soap,  in  fine  powder,  half  a, 
troyounce.    Beat  them  together  with  water  so  as  to  form  a  pilular  mass."i[7.  S. 

"Take  of  Opium,  in  powder,  half  an  ounce;  Hard  Soap,  in  powder,  two 
ounces;  Distilled  Water  a  su^ciVncy.  Mix  the  Opium  and  Soap,  and  beat 
into  a  mass  with  the  Water."  Br. 

This  preparation  is  useful  by  affording  the  opportunity  of  conveniently  ad- 
ministering opium,  in  a  pilular  and  readily  soluble  form,  in  small  fractions  of  a 
grain.  The  name  now  used  in  both  Pharmacopoeias  was  probably  intended  to 
conceal  the  nature  of  the  preparation  from  the  patient.  One  grain  of  opium  is 
contained  in  five  of  the  mass.  W. 

PILULE  SCILL^  COMPOSITES.  U.  S.  Pilula  Scill^  Com- 
posita. Br.    Compound  Pills  of  Squill.    Compound  Squill  Pill. 

"  Take  of  Squill,  in  fine  powder,  sixty  grains ;  Ginger,  in  fine  powder.  Am- 
moniac, in  fine  powder,  each,  one  hundred  and  twenty  grains ;  Soap,  in  fine 
powder,  one  hiuidred  and  eighty  grains ;  Syrup  a  sufficient  quantity.  Mix 
the  powders  together ;  then  beat  them  with  Syrup  so  as  to  form  a  pilular  mass, 
to  be  divided  into  one  hundred  and  twenty  pills."  U.  S. 

"Take  of  Squill,  in  powder,  one  ounce  and  a  quarter ;  Ginger,  in  powder, 
Ammoniacum,  in  powder,  Hard  Soap,  in  powder,  of  each,  one  ounce;  Treacle, 
by  weight,  two  ounces,  or  a  sufficiency.  Mix  the  Powders,  add  the  Treacle, 
and  beat  into  a  uniform  mass."  Br. 

This  is  a  stimulating  expectorant  compound,  depending  for  its  virtues  chiefly 
on  the  squill,  and  applicable  to  the  treatment  of  chronic  affections  of  the  bron- 
chial mucous  membrane.  From  five  to  ten  grains  may  be  given  three  or  four 
times  a  day.  The  preparation  should  be  made  when  wanted  for  immediate  use, 
as  the  squill  which  it  contains  is  liable  to  be  injured  by  keeping.  W. 

PLUMBUM.  / 

Preparations  of  Lead. 

Of  the  Preparations  formerly  considered  under  this  head,  Solution  of  Sub- 
ocetate  of  Lead  and  Diluted  Solution  of  Subacetate  of  Lead  have  been  trans- 
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ferred  to  the  liiQUORES  or  Solulions ;  and  Iodide  of  Lead  is  the  only  one  re- 
maining:. 

PLUMIU   lOUWVM.U.S.,Br.    Imllde  of  Lead. 

"  Take  of  Nitrate  of  Lead,  Iodide  of  Potassium,  nfxcXx,  four  troyounceB ;  Dis- 
tilled Water  a  tiufficienl  quanlity.  With  the  aid  of  beat,  dissolve  the  Nitrate  of 
Lead  in  a  pint  and  a  half,  and  the  Iodide  of  Potassium  in  half  a  pint  of  Dis- 
tilled Water,  and  njix  the  solutions.  Allow  the  precipitate  formed  to  suhside, 
and,  having  poured  off  the  supernatant  liquid,  wash  it  with  Distilled  Water, 
and  dry  it  with  a  gentle  heat."  U.  S. 

The  process  of  the  British  PharmacopoBia  is  the  same  as  the  above,  and 
almost  in  the  identical  words. 

In  this  process  the  nitrate  of  lead  gives  up  its  metal  to  the  iodine,  from  which 
it  receives  the  potassium;  the  operation  taking  place  between  single  e(juiva- 
lents  of  the  several  ingredients.  The  nitrate  of  potassa  thus  formed  remains 
in  solution,  while  the  iodide  of  lead  is  precipitated.  The  saturating  proportions 
of  nitrate  of  lead  and  iodide  of  pota.ssium  are  1656  of  the  former  and  165-5  of 
the  latter,  or  almost  precisely  equal  quantities.  The  proportions  should  be  as 
nearly  as  possible  those  of  exact  saturation.  An  excess  of  the  iodide  of  potas- 
sium, independently  of  the  waste,  has  the  disadvantage  of  holding  a  portion 
of  the  iodide  of  lead  in  solution;  while,  according  to  Christison,  an  excess  of 
lead  over  the  iodine  disposes  to  the  formation  of  the  lemon-yellow  insoluble 
oxyiodide  of  lead.  By  the  use  of  equal  quantities  of  the  two  salts,  these  disad- 
vantages are  avoided.  As  iodide  of  lead  is  slightly  soluble  in  cold  water,  it  is 
desirable  to  use  as  little  of  the  menstruum  as  will  answer;  and  hence  the 
comparatively  small  proportion  of  water  employed. 

Iodide  of  lead,  though  all  the  three  Colleges  gave  processes  for  it,  was  omitted 
fn  the  first  British  Pharmacopoeia.  It  has,  however,  been  admitted  into  the  pres- 
ent edition.  In  the  London  process  acetate  of  lead  was  employed  instead  of  the 
nitrate  ;  but  M.  Depaire,  of  Brussels,  ascertained  that,  in  this  process,  a  consid- 
erable amount  of  iodine  remains  in  solution  after  the  precipitation  of  the  iodide 
of  lead  ;  and  M.  P.  Boudet  states  that  the  quantity  of  the  iodide  resulting  from 
,the  process  is  10  per  cent,  less  than  theory  would  indicate.  By  the  addition  of 
nitric  acid  to  the  solution,  after  precipitation,  an  additional  quantity  of  iodide  of 
lead  is  obtained  M.  Boudet  ascribes  this  result  to  the  formation  of  a  portion  of 
soluble  iodide  of  potassium  and  lead,  whenever  iodide  of  lead  and  acetate  of  po- 
tassa are  in  contact.  By  substituting  nitrate  for  acetate  of  lead,  he  found  that  a 
quantity  of  iodide  of  lead  was  obtained,  as  near  that  required  by  theory. as  the 
solubility  of  the  iodide  of  lead  permits.  (Journ.  de  Pharm.,  3e  ser.,xi.  274.) 

From  the  above  remarks  it  would  appear  that  the  present  officinal  process 
is  on  the  whole  to  be  preferred  to  that  in  which  the  acetate  of  lead  is  used, 
and  especially  as  the  nitrate  is  more  easily  obtained  pure.  Some  interesting  ex- 
periments have  been  made  by  M.  T.  Iluraut,  of  Paris,  on  the  different  methods 
of  preparing  iodide  of  lead.  It  may  be  obtained  by  the  reaction  between  any 
of  the  soluble  iodides  and  the  soluble  salts  of  lead.  It  resulted  from  his  obser- 
vations that  of  the  two  salts  of  lead  employed,  the  nitrate  was  to  be  preferred, 
and  of  the  various  iodides,  though  iodide  of  potassium  yielded  a  very  handsome 
product,  yet  iodide  of  calcium  alForded  one  not  inferior  in  quality,  and  somewhat 
greater  in  quantity.  Upon  a  small  scale,  as  the  process  is  performed  by  tlie 
apothecary,  the  ditference  would  be  of  little  or  no  consequence ;  but  it  might  be 
important  to  the  manufacturer.  (See  Am.  Journ.  of  Pharin.,xxi.  228.) 

As  obtained  by  the  above  process,  iodide  of  lead  is  in  the  form  of  a  bright 
yellow,  heavy,  tasteless,  inodorous  powder.  It  is  soluble  in  1235  parts  of  cold 
water  (Soubeiran,  Trait,  de  Pharm. ),Aud  194  of  boiling  water,  which,  on  cool- 
ing, deposits  it  in  minute,  shining,  golden-yellow,  crystalline  scales.  It  melts  by 
heat,  and  is  dissipated  in  vapours,  which  are  at  first  yellow,  and  ultimately  violet 
in  con.seqneuce  of  the  disengagement  of  the  iodine.  It  consists  of  one  equivalent 
of  iodine  1263,  and  one  of  lead  103  6  =  2299.  As  a  test  of  its  purity,  the 
Edinburgh  College  stated  that  five  grains  are  entirely  dissolved,  with  the  aid 
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of  heat,  by  a  fluidrachm  of  pyrol igneous  acid,  diluted  with  a  fluidounce  and  a  half 
of  distilled  water  ;  and  golden  crystals  are  copiously  deposited  when  the  solution 
cools.  According  to  the  late  London  Pharmacopoeia,  100  grains  of  it,  dissolved 
at  a  boiling  heat  in  nitric  acid  diluted  with  two  parts  of  water,  will,  after  the  ex- 
pulsion of  the  iodine,  yield  with  sulphate  of  soda,  a  precipitate  of  sulphate  of  lead 
weighing  66  grains.  It  should  be  kept  excluded  from  the  light.  It  is  stated  by 
Engelhardt  that  iodine  is  separated  from  iodide  of  lead  by  the  perchlorides  of 
iron  and  copper  ;  while  the  other  metallic  chlorides,  whether  bichlorides,  sesqui- 
chlorides,  or  protochlorides,  have  no  such  effect,  producing  compounds  of  iodides 
of  the  metal  employed  withchloridesof  lead.  (Chem.  Gaz.,  Jan.  15,  1856,  p.  24.) 

Medical  Properties  and  Uses.  This  compound  is  supposed  to  have  the  re- 
solvent properties  of  iodine,  combined  with  those  which  are  peculiar  to  lead,  and 
was  at  one  time  recommended  in  tuberculous  diseases,  in  which,  however,  it  has 
proved  wholly  inefficient.  It  is  said  to  have  been  usefully  employed  in  the  dis- 
cussion of  scrofulous  tumours  and  other  indolent  swellings,  and  in  the  cure  of 
obstinate  ulcers ;  and  for  these  purposes  has  been  used  both  internally,  and  lo- 
cally in  the  form  of  an  ointment.  According  to  Dr.  Cogswell,  if  given  for  some 
time  in  small  doses,  it  produces  the  effects  of  lead,  but  not  those  of  iodine,  upon 
the  system.  (Christison^s  Dispensatory.)  The  dose  is  from  half  a  grain  to  three 
or  four  grains.  Dr.  O'Shaughnessy  states  that  ten  grains  are  borne  without  in- 
convenience. 

Of.  Prep.  Emplastrum  Plumbi  lodidi,  Br.;  Unguentum  Plumbi  lodidi,  Br. 

W. 

POTASSA. 

Preparations  of  Potassa. 

Of  the  preparations  formerly  embraced  in  this  category,  the  Solution  of  Po- 
tassa, the  Solution  of  Citrate  of  Potassa,  and  the  Compound  Solution  of  Iodide 
of  Potassium,  Lond.,Dub.,  under  the  altered  name  of  Liquor  lodi,  Br.,  have  been 
transferred  to  the  Liqugbes  or  Solutions;  Pure  Nitrate  of  Potassa,  Dub  ,  has 
been  treated  of  in  Part  I.  of  this  work  ;  and  the  following  preparations,  at  one 
time  officinal,  have  been  omitted  in  the  existing  Pharmacopoeias;  namely,  Solu- 
tion of  Carbonate  of  Potassa,  U.  S.,  Loud.,  Dub.,  Sulphate  of  Potassa  with 
Sulphur,  Ed.,  and  Bisulphate  of  Potassa,  Ed.,  Dub. 

POTASSA,  U.  S.  Potassa  Caustica.  B7\  Kali  Purum.  Potassa. 
Caustic  Potassa.   Hydrate  of  Potassa. 

"Take  of  Solution  of  Potassa  eight  pints.  Evaporate  it  rapidly  in  an  iron 
vessel,  over  the  fire,  until  ebullition  ceases,  and  the  Potassa  melts.  Pour  this 
into  suitable  moulds,  and  keep  it,  when  cold,  in  a  well-stopped  bottle."  C/.  S. 

"  Take  of  Solution  of  Potash  two  pints  [Imperial  measure].  Boil  down  the 
Solution  of  Potash  rapidly  in  a  silver  or  clean  iron  vessel,  until  there  remains 
a  fluid  of  oily  consistence,  a  drop  of  which  when  removed  on  a  warm  glass  rod 
solidifies  on  cooling.  Pour  this  into  proper  moulds,  and  when  it  has  solidified, 
and  while  it  is  still  warm,  put  it  into  stoppered  bottles."  Br. 

The  concrete  alkali,  obtained  from  these  processes,  is  the  hydrate  of  potassa, 
sufficiently  pure  for  medicinal  purposes.  The  solution  of  the  alkali  freed  from 
carbonic  acid  having  been  obtained  by  another  formula  (see  Liquor  Potassse), 
the  formation  of  the  present  preparation  requires  merely  the  evaporation  of  this 
solution  until  the  whole  of  its  uncombined  water  is  driven  off.  The  evapora- 
tion must  be  performed  in  metallic  vessels,  as  those  of  glass  or  earthenware  are 
acted  on  by  the  alkali ;  and  it  should  be  completed  as  quickly  as  possible,  in 
order  to  abridge  the  period  during  which  the  solution  would  be  liable  to  absorb 
carbonic  acid  from  the  atmosphere.  When  poured  out  on  a  metallic  plate  or 
dish,  the  cake,  just  as  it  concretes,  may  be  marked  with  a  knife  in  the  directions 
in  which  it  is  to  be  divided,  and  when  cold  it  readily  breaks  in  those  directions. 
A  better  plan,  however,  is  to  run  the  fused  alkali  into  suitable  moulds,  as  directed 
in  the  U.  S.  and  British  formulas.    These  should  be  made  of  iron  and  have  a 
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cylindrical  shape,  which  is  the  moat  convenient  form  of  the  alkali  for  surgical 
use.  Giet'ii  jilass  bottles  with  ^Tound  stoppers  are  I)e8t  adapted  for  preserving 
this  pn'piirution,  as  white  flint  jflass  is  slif^iitly  acted  on. 

Fvopi'vtU-»,  d'c.  In  its  officinal  form,  potussa  is  in  slicks  havinga  fibrous  frac- 
ture,and,  when  properly  prcpan-dlVuni  pure  materials,  white  and  some  what  trans- 
lucent ;  but,  as  often  foutid  in  the  shops,  they  have  a  dingy  gray  or  greenish  co- 
lour, with  occasionally  a  bluish  tint,  and  the  [K^culiar  odour  of  slaking  lime.  It  is 
extremely  caustic  and  very  deliquescent,  and  dissolves  in  less  than  its  weight  of 
water,  leaving  but  a  slight  residue.  Its  aqueous  solution  agreesin  properties  with 
Liquor  PotassflB.  It  is  also  readily  soluble  in  alcohol.  When  exposed  to  a  low  red 
heat  it  melts,  and  at  bright  redness  is  volatilized.  On  account  of  its  deliquescent 
pro|K'rty,and  its  strong  attraction  for  carbonic  acid,  it  requires  to  Ixjkcpt  in  very 
accurately  stopped  bottles.  In  the  state  here  described,  the  alkali  is  united  with 
water,  forming  hydrate  of  potassa.  As  formerly  obtained  by  the  U.  S.,  London, 
and  Kdinburgh  formulas,  from  solution  of  potassa  derived  from  an  impure  carbo- 
nate, it  contained  various  impurities,  which,  however,  did  not  interfere  with  its 
ujcdicinal  value  ;  such  as  chloride  and  teroxide  of  potassium,  sesquioxide  of  iron, 
lime,  silica,  alumina,  sulphate  of  potassa,  and  a  portion  of  the  alkali  still  in  u 
carbonated  state.  As  our  officinal  solution  of  potassa,  from  which  the  alkali  is 
now  prepared,  is  made  from  the  bicarbonate,  the  resulting  potassa  is  purer  thau 
as  formerly  obtained.  According  to  the  U.  S.  Pharmacopoeia,  it  is  dissolved  by 
water  and  alcohol,  with  the  exception  of  a  slight  residue,  which  probably  con- 
sists chiefly  of  undecomposed  carbonate,  as  this  is  insoluble  in  alcohol.  Officinal 
potassa  may  be  rendered  nearly  pure  by  digestion  in  alcohol,  which  takes  up 
only  the  hydrated  alkali,  evaporating  the  solution  to  dryness,  and  fusing  the  dry 
mass  obtained.  Hydrate  of  Potassa,  when  thus  procured,  is  called  alcoholic  po- 
tassa. It  is  generally  in  flat  white  pieces,  which  are  dry,  hard,  brittle,  and  ex- 
tremely caustic.  Its  other  properties  are  similar  to  those  of  the  impure  hydrate 
above  described.  According  to  Mr.  H.  Wurtz,  of  New  York,  alcoholic  potassa 
usually  contains  a  trace  of  silicate  of  potassa,  which  appears  to  be  taken  up  by 
the  alcohol.  The  source  of  this  is  the  carbonate  of  potassa  employed,  which 
may  be  freed  from  this  impurity  by  evaporating  its  aqueous  solution,  in  a  sheet- 
iron  dish,  to  dryness,  and  adding,  from  lime  to  time,  lumps  of  carbonate  of  am- 
monia. The  silicate  is  thus  converted  into  the  carbonate ;  and,  on  dissolving 
the  residue,  the  silica  appears  in  flakes,  which  may  be  separated  by  filtration. 
{N.  Y.  Journ.  of  Pharm.,  Feb.  1852.)  Potassa  may  be  discriminated  from  the 
other  fixed  alkalies  (soda  and  lithia)  by  afifording,  when  in  solution,  a  crystalline 
precipitate  (cream  of  tartar)  with  an  excess  of  tartaric  acid,  and  a  yellow  one 
with  bichloride  of  platinum.  Potassa  imparls  to  the  flame  of  burning  alcohol 
in  which  it  is  dissolved  a  reddish  tint;  soda  colours  it  yellow  even  in  the  presence 
of  potassa ;  and  thus  a  method  is  aflforded  of  detecting  an  admixture  of  the  latter 
with  the  formeralkali.  Accordingto  Bunsen,  when  the  flame  is  regarded  through 
a  gla.-^s  of  a  cobalt  blue  colour,  only  the  colour  imparted  by  potassa  is  seen,  that 
peculiar  to  soda  not  being  able  to  penetrate  through  blue  glass.  (Journ.  de 
Pharm.,  Oct.  1860,  p.  319.)  The  officinal  potassa,  apart  from  impurities,  consists 
of  one  eq.  of  dry  potassa  47  2,  and  one  of  water  9=56  2.  Dry  potassa  is  com- 
posed of  one  eq.  of  potassium  39  2,  and  one  of  oxygen  8=47"2.  B. 

Medical  Properties  and  Uses.  Thisl&ihe o\d.causticumcommuneacerrimum 
or  strongest  common  caustic.  It  is  a  powerful  escharotic,  quickly  destroying  the 
life  of  the  part  with  which  it  comes  in  contact,  and  extending  its  action  to  a 
considerable  depth  beneath  the  surface.  In  this  latter  respect,  it  diflers  from 
nitrate  of  silver  or  lunar  caustic,  to  which  it  is,  therefore,  preferred  in  forming 
issues  and  opening  abscesses.  It  has  been  used  for  removing  stricture  of  the 
urethra  ;  but  in  consequence  of  its  tendency  to  spread,  it  may,  unless  carefully 
applied,  produce  such  a  destruction  of  the  lining  membrane,  as  to  open  a  pas- 
sage for  the  urine  into  the  cellular  tissue.  The  most  convenient  mode  of  employ- 
ing the  caustic  for  the  formation  of  an  issue,  is  to  apply  to  the  skin  a  piece  of 
linen  spread  with  adhesive  plaster,  having  a  circular  opening  in  its  centre  cor> 
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responding  with  the  intended  size  of  the  issue,  and  then  to  rub  upon  the  skin, 
within  tlie  opening,  a  piece  of  the  caustic  previously  moistened  at  one  end.  The 
application  is  to  be  continued  till  the  life  of  the  part  is  destroyed,  when  the 
caustic  should  be  carefully  washed  off  with  a  wet  sponge  or  wet  tow,  or  neutral- 
ized by  vinegar.  The  preparation  is  also  employed  for  forming  solutions  of 
potassa  of  definite  strength,  whether  for  medicinal  or  pharmaceutic  use.  A 
solution  of  one  drachm  and  a  half  of  caustic  potassa  in  two  fluidounces  of  dis- 
tilled water  was  highly  recommended  by  the  late  Dr.  Hartshorne,  of  Philadel- 
phia, as  an  application  to  the  spine  in  tetanus.  It  ma3'^be  applied  by  means  of 
a  sponge  attached  to  the  end  of  a  stick,  which  should  be  drawn  quickly  along 
the  back  from  the  nape  of  the  neck  to  the  sacrum.  It  produces  a  powerful 
rubefacient  eflfect.* 

Pharm.  Uses.  In  the  preparation  of  Ether,  U.  S. 

Ojf.Prep.  Liquor  Potassae,  f7.  S.;  Potassa  cum  Calce,  ZJ.  S.;  Potassae  Per- 
manganas,  Br.;  Potassii  lodidum,  U.  S.  W. 

POTASSA  CUM  CALCE.  U.  S.    Potassa  ivith  Lime. 

"  Take  of  Potassa,  Lime,  each,  a  troyounce.  Rub  them  together  so  as  to 
form  a  powder,  and  keep  it  in  a  well-stopped  bottle."  U.  S. 

This  preparation  is  a  grayish-white  powder,  sometimes  called  Vienna  caxistic. 
It  should  not  effervesce  on  the  addition  of  an  acid.  It  is  prepared  for  use  by 
being  made  up  into  a  paste  with  a  little  alcohol.  The  paste  is  applied  to  the 
part  to  be  cauterized  for  ten  or  fifteen  minutes,  and  is  conveniently  limited  in  its 
operation  by  a  piece  of  adhesive  plaster,  in  the  manner  explained  under  potassa. 
The  former  Edinburgh  preparation,  made  b}'  evaporating  the  solution  of  potassa 
to  one-third,  and  adding  lime  enough  to  bring  it  to  the  state  of  a  firm  paste,  was 
often  called  causticum  commune  mitius  or  milder  common  caustic.  Potassa 
with  lime  is  a  more  manageable  caustic  than  the  officinal  potassa,  on  account  of 
the  presence  of  the  lime,  which  renders  it  milder,  slower  in  its  operation,  and 
less  deliquescent,  and  causes  it  to  spread  less  beyond  the  part  intended  to  be 
affected.  Dr.  Filhos  has  improved  this  caustic  by  forming  it  in  sticks.  To  pre- 
pare it  thus,  the  potassa  is  perfectly  fused  in  an  iron  spoon,  and  one-third  of  its 
weight  of  quicklime  is  added  in  divided  portions  ;  the  whole  being  stirred  with 
an  iron  rod.  The  fused  mass  is  then  run  into  lead  tubes,  closed  at  one  end,  about 
three  inches  long,  and  from  a  quarter  to  half  an  inch  in  diameter  in  the  clear. 
The  sticks  are  kept,  still  enclosed  in  the  lead  tubes  with  the  open  end  down- 
wards, in  thick  glass  tubes,  containing  some  powdered  quicklime,  and  closed 
with  a  cork,  between  which  and  the  stick  some  cotton  is  put  to  steady  the  causr 
tic.  When  employed,  as  much  of  the  caustic  is  uncovered  at  the  end,  by  scrap- 
ing off  the  lead,  as  it  is  proposed  to  use.  This  form  of  caustic  is  particularly 
recommended  for  cauterizing  the  neck  of  the  uterus.  M.  E.  Robiquet  has  modi- 
fied the  caustic,  by  fusing  the  potassa  and  lime  at  a  higher  heat,  running  the 
fused  mass  into  iron  moulds,  and  quickly  coating  the  sticks,  when  cold,  with 
incited  gutta-percha.  The  higher  heat  employed  renders  the  caustic  harder  and 
more  homogeneous.f  B. 

*  At  the  suggestion  of  Dr.  Maunoury,  of  Chartres,  M.  E.  Eobiquet  has  prepared  a  paste 
consisting  of  gutta-percha  and  caustic  potassa,  which  offers  many  advantages  of  manipula- 
tion, in  the  application  of  the  latter  substance.  It  is  prepared  by  simply  melting  together 
equal  weights  of  the  two  substances.  The  resulting  paste  can  be  moulded  into  any  form 
that  may  be  thought  desirable,  either  of  cylinders,  plates,  or  lozenges,  and  retains  its  form 
indefinitely,  even  when  introduced  into  cavities.  All  that  is  necessary,  before  applying 
it,  is  to  dip  it  into  alcohol  tor  a  few  seconds.  The  resulting  eschars  are  very  precise  in 
their  form.  {Journ.  de  Pharm.,  xxx.  275.) — Note  to  the  eleventh  edition. 

f  M.  Piedagnel  has  found  that  by  mixing  the  Vienna  powder  with  muriate  of  mor- 
phia, in  the  proportion  of  three  parts  of  the  former  to  one  of  the  latter,  a  caustic  is  ob- 
tained, which  will  produce  an  eschar  without  causing  pain.  He  first  mixes  them  inti- 
mately in  the  dry  state,  and  then  with  alcohol,  chloroform,  or  water,  makes  a  paste, 
which  may  be  applied  by  means  of  adhesive  plaster.  [Journ.  de  Pharm.  ^  3e  ser.,  xxxiii. 
469.) — Note  to  the  twelfth  edition. 
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POTASS^  ACETA8.  U,  S.,  Br.   Acetate  of  Potassa. 

'■  Take  of  Acetic  Acid  a  pint ;  IJicarboimte  of  Potassa  a  Bufficient  quantity. 
Adil  the  Bicurbonate  gradually  to  the  Acid  until  this  is  saturated ;  then  filter 
the  solution,  and  evaporate  cautiously,  by  uieatis  of  a  sand-bath,  until  a  dry 
salt  remaiuH.   Lastly,  keep  this  in  a  well-stopped  bottle."  U.  S. 

"Take  of  Carbonate  of  Potash  <u)eu/// ou«c««  [avoirdupois] ;  Acetic  Acid 
[sp.  gr.  1044]  two  jnnttf  [Imperial  measure],  or  a  tsnfficiency.  To  the  Acetic 
Acid,  ]>lii('ed  in  a  thin  porcelain  basin,  add  gradually  the  Carbonate  of  Potash, 
filter,  aciduliite,  if  necessary,  with  a  few  additional  drops  of  the  Acid,  and, 
haviuf,'  evaporated  to  dryness,  raise  the  heat  cautiously  so  as  to  li(iuefy  the  pro- 
duct. Allow  the  basin  to  cool,  and,  when  the  salt  has  solidified,  and  while  it  is 
still  wuruj,  break  it  in  fragments,  and  put  it  into  stoppered  bottles."  Br. 

The  process  for  forming  this  acetate  is  a  case  of  single  elective  affinity.  The 
substitution  in  the  present  Pharmacopoeia,  of  the  bicarbonate  of  potassa  for  the 
carbonate  used  in  the  formula  of  1850,  is  an  improvement,  as  it  ensures  a  purer 
product.  The  form  of  acid  for  generating  the  salt  directed  in  both  Pharmaco- 
poeias is  otBcinal  acetic  acid.  Distilled  vinegar  should  never  be  employed,  on 
account  of  organic  impurity,  which  gives  the  solution,  when  concentrated,  a  red- 
dish or  brownish  colour.  When  acetic  acid  is  used,  a  colourless  solution  is  ob- 
tained. This  is  evaporated  to  dryness,  according  to  the  U.  S.  and  British  Phar- 
macopoeias ;  but  the  latter,  following  the  late  Dublin  Pharmacopoeia,  directs  the 
dry  salt  to  be  melted,  so  that  it  may  be  obtained  as  a  solid  mass  on  cooling. 
When  fusion  is  resorted  to,  great  care  must  be  taken  not  to  use  too  high  a  heat ; 
as  otherwise  part  of  the  acetic  acid  will  be  decomposed,  and  the  resulting  salt 
will  be  discoloured.  For  drying  the  acetate  of  potassa,  Dr.  Cbristison  considers 
the  heat  of  a  vapour-bath  too  low,  and  that  of  a  sand-bath  apt  to  become  too 
high.  He,  therefore,  recommends  the  use  of  a  bath  of  chloride  of  calcium  when 
operating  on  a  small  scale.  In  conducting  the  evaporation,  it  is  best  to  have  the 
solution  always  slightly  acid  ;  for  if  the  alkali  predominate,  it  will  react  upon  the 
acetic  acid  when  the  solution  is  concentrated,  and  give  rise  to  discoloration. 

Acetate  of  potassa  may  also  be  obtained  by  double  decomposition  between 
acetate  of  lead  and  sulphate  of  potassa.  When  thus  procured  it  is  very  white 
and  pure,  but  liable  to  the  objection,  for  medical  use,  that  it  may  possibly  con- 
tain a  little  lead.  Another  method  by  double  decomposition  is  between  acetate 
of  lime  and  sulphate  of  potassa. 

Projyerties,  &c.  Acetate  of  potassa  when  pure  is  a  white  salt,  perfectly  neutral 
to  test  paper,  unctuous  to  the  touch,  and  of  a  warm,  pungent,  saline  taste.  When 
unskilfully  prepared  it  is  apt  to  be  more  or  less  coloured.  Its  state  of  aggrega- 
tion dilTerswith  the  manner  in  which  it  is  prepared.  As  obtained  by  evaporating 
the  solution  to  dryness,  agreeably  to  the  directions  of  the  U.  S.  Pharmacopoeia, 
it  is  in  the  form  of  soft  fibrous  masses.  As  usually  prepared  and  found  in  the 
shops,  it  has  a  foliated  texture,  which  is  given  to  it  by  fusion  and  cooling.  On 
account  of  this  appearance  it  was  formerly  called/oZm/ed  earth,  of  tartar.  This 
salt  is  extremely  deliquescent,  and,  if  exposed  to  the  air,  becomes  converted  into 
a  liquid  of  an  oleaginous  appearance.  It  is  on  account  of  this  property  that  it 
must  always  be  preserved  in  well-stopped  bottles.  It  dissolves  in  about  half  its 
weight  of  water,  and  twice  its  weight  of  alcohol.  Anything  remaining  undis- 
solved by  these  menstrua  is  impurity.  Heated  above  its  point  of  fusion,  it  is  de- 
composed into  acetone  and  carbonate  of  potassa;  the  acetic  acid  being  resolved 
into  that  volatile  liquid  and  carbonic  acid.  When  treated  with  sulphuric  acid, 
acetous  vapours  are  copiously  evolved,  and  sulphate  of  potassa  is  formed;  and 
a  blood-red  colour  is  produced  by  a  solution  of  sesquichloride  of  iron.  One  hun- 
dred grains  of  the  salt,  decomposed  by  sulphuric  acid,  furnish  a  salt  (sulphate 
of  potassa),  which,  after  exposure  to  a  strong  heat,  weighs  888  grains.  (Land. 
Pharm.)  The  most  usual  impurities  contained  in  it  are  sulphate  and  tartrate  of 
potassa,  chloride  of  potassium,  and  the  salts  of  lead  and  copper.  A  soluble  sul- 
phate may  be  detected  by  chloride  of  barium ;  and  chloride  of  potassium,  or 
other  soluble  chloride,  by  nitrate  of  silver  added  to  a  dilute  solution.  If  the  ni- 
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trate  be  added  to  a  concentrated  solution,  crystals  of  acetate  of  silver  will  be 
precipitated,  soluble  in  water  or  dilute  nitric  acid.  With  bichloride  of  platinum 
it  yields  a  yellow,  and  with  tartaric  acid  a  crystalline  precipitate,  showing  it  to 
be  a  salt  of  potassa.  If  tartrate  of  potassa  be  present,  it  will  remain  undissolved 
when  the  salt  is  acted  on  by  alcohol.  Lead  and  copper  may  be  detected  by  sul- 
phuretted hydrog:en  and  ferrocyanide  of  potassium;  the  former  test  producing 
with  the  lead  a  blackish,  and  the  latter  with  the  copper  a  brown  precipitate. 
Since  the  introduction  of  the  cheap  method  of  obtaining  pure  acetic  acid  from 
wood,  this  salt  has  scarcely  been  subjected  to  adulteration.  Acetate  of  potassa 
is  incompatible  with  the  mineral  acids,  which  expel  the  acetic  acid  ;  with  the 
sulphates  of  soda  and  magnesia ;  with  corrosive  sublimate  and  nitrate  of  sil- 
ver ;  and  with  several  other  earthy  and  metallic  salts.  This  salt  exists  in  the 
juices  of  many  plants,  and  especially  in  the  sap  of  trees,  and  is  the  principal 
source  of  the  carbonate  of  potassa  existing  in  the  ashes  of  wood.  It  consists  of 
one  eq  of  acetic  acid  51,  one  of  potassa  47-2,  and  two  of  water  18  =  116-2. 

Medical  Properties  and  Uses.  Acetate  of  potassa  acts  as  a  diuretic  in  doses 
of  from  a  scruple  to  a  drachm,  and  as  a  mild  cathartic  when  given  to  the  extent 
of  two  or  three  drachms.  It  is  employed  in  dropsies,  and  often  with  good  effect. 
The  late  Dr.  Duncan,  of  Edinburgh,  considered  it  to  be  a  medicine  of  great 
efi&cacy,  and  one  of  our  best  saline  deobstruents.  Dr.  J.  A.  Easton,  of  Glasgow, 
has  found  it  useful  in  several  skin  diseases,  such  as  psoriasis,  eczema,  and  lepra. 
Cases  which  had  resisted  the  ordinary  i-emedies  were  cured,  after  a  treatment 
occupying  from  three  weeks  to  two  months.  The  dose  given  by  Dr.  Easton  was 
half  a  drachm,  three  times  a  day,  dissolved  in  water.  The  remedy  seemed  to 
act  through  the  kidneys,  the  urine  being  remarkably  increased,  both  in  its  aque- 
ous and  solid  contents.  The  late  Dr.  Golding  Bird  treated  a  large  number  of 
cases  of  acute  rheumatism  with  remarkable  success  with  this  salt.  The  pain  of 
the  disease  declined  as  soon  as  the  urine  became  alkaline  and  rose  in  specific 
gravity.  The  quantity  given,  in  twenty-four  hours,  was  half  an  ounce  in  divided 
doses,  largely  diluted  with  water.  {Brailhwaite^s  Betrospect,  Am.  ed.,  July,  1854, 
p.  43.)  It  has  been  highly  recommended  byAmbrosoli,  in  large  doses,  asaremedy 
in  acute  and  subacute  urethritis  with  mucous  or  puruloid  discharge,  and  in  simi- 
lar affections  of  the  vagina  and  uterus.  (Ann.de  Therap.,  1863,  p.  115.)  Ace- 
tate of  potassa  may  be  made  extemporaneously  in  the  liquid  form  by  saturating 
distilled  vinegar  with  carbonate  of  potassa.  Two  drachms  of  the  carbonate, 
saturated  with  vinegar,  will  sometimes  produce  in  hydropic  cases  ten  or  twelve 
stools,  and  a  copious  discharge  of  urine.  {Duncan.)  Acetate  of  potassa,  like  the 
other  alkaline  salts  containing  a  vegetable  acid,  may  be  given  in  the  uric  acid 
diathesis,  to  render  the  urine  alkaline;  for  the  experiments  of  Wohler  have 
shown  that  the  acid  of  these  salts  undergoes  decomposition  in  the  digestive  and 
assimilating  processes,  while  the  alkali  enters  the  current  of  the  circulation. 
From  the  decided  property  which  this  salt  possesses  of  increasing  the  secretion 
of  the  kidneys,  it  was  formerly  called  sal  diureticus  or  diuretic  salt. 

Off.  Prep.  Tinctura  Ferri  Acetatis,  Br.  B. 

POTASS^  CARBON'AS.  ?7.^.,5r.  Carhonate  of  Potassa.  Carbo- 
nate of  Potassa  from  Pearlash. 

"Take  of  Impure  Carbonate  of  Potassa  [pearlash]  thirty-six  troyounces ; 
Water  two  pints  and  a  half.  Dissolve  the  Impure  Carbonate  in  the  Water, 
and  filter  the  solution ;  then  pour  it  into  an  iron  vessel,  and  evaporate  over  a 
gentle  fire  until  it  thickens.  Lastly,  remove  it  from  the  fire,  and  stir  constantly 
with  an  iron  spatula  until  it  forms  a  granular  salt."  U.  S. 

The  British  Pharmacopoeia  defines  this  salt  as  "KO,COj,  with  about  16  per 
cent,  of  water  of  crystallisation  ;"  and  states  that  it  is  "obtained  from  common 
commercial  pearl-ash,  by  treating  it  with  its  own  weight  of  distilled  water, 
and  evaporating  the  solution  to  dryness,  while  kept  briskly  agitated." 

The  object  of  the  abo.ve  process  is  to  purify  the  impure  carbonate  of  potassa, 
or  pearlash.  This  generafiy  contains  certain  insoluble  impurities,  as  well  as  small 
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portions  or  sulphate  and  silicate  of  potassa,  and  chloride  of  potassium,  as  ex- 
pluini'tl  under  another  head.  (See /'o/atr/jac  (Jarbonaa  ImpuruH.)  IJy  dinsoiviug 
11  in  a  (lii(>  proportion  of  water,  and  filtoriti;^  the  Holutiou,  the  iimohii>le  impuri- 
ties are  jfot  rid  of,  ns  wt'll  us  tiie  j^reater  part  of  the  foreijifu  salts,  whicl),  being 
much  less  soluble  than  the  carbonate  of  potassa,  are  excluded  by  the  superior 
allinity  of  this  salt  for  the  water.  The  proper  way  of  conducting  the  purifica- 
tion is  to  mix  the  impure  carbonate  with  an  equal  weight  of  cold  water,  and  to 
allow  the  mixture  to  stand  for  a  day  or  two,  stirring  it  frequently  to  promote  the 
action  of  the  water.  The  clear  licpior  obtained  by  decantation  or  filtration  id 
then  evaporated  to  dryness.  The  officinal  process  is  conducted  very  much  in  this 
way;  cold  water  being  employed,  and  about  equal  weights  of  alkali  and  water 
being  used.  The  prolonged  contact  of  the  water  with  the  salt,  and  the  occa- 
sional stirring  of  the  mixture,  formerly  ordered  by  the  Dul)lin  College,  were  use- 
ful directions.  In  no  case  should  the  undissolved  residue  be  washed  with  a  fresh 
portion  of  water;  as,  by  such  a  proceeding,  the  foreign  .salts,  which  it  is  the  ob- 
ject of  the  process  to  separate,  would  be  dissolved.  Iron  vessels  are  directed, 
becau.se  this  metal  is  not  acted  on  by  the  alkali,  while  gla.ss  is  attacked  by  it.  In 
granulating  the  salt  by  stirring,  it  is  better,  when  the  solution  is  brought  nearly 
to  dryness,  to  keep  it  on  the  tire  at  a  reduced  heat  until  the  process  is  finished, 
than  to  remove  it  the  moment  it  thickens. 

According  to  Berzelius,  a  more  productive  process  for  purifying  pearlash, 
though  the  resulting  salt  is  not  so  pure  as  when  obtained  in  the  way  just  de- 
scribed, is  to  dissolve  the  pearlash  in  more  than  its  weight  of  water,  to  evapo- 
rate the  solution  till  it  has  the  sp.  gr.  1  52.  and  then  to  put  it  in  a  cool  place, 
that  the  foreign  salts,  principally  sulphate  of  potassa  and  chloride  of  potassium, 
may  crystallize.  The  solution  is  then  decanted,  and  evaporated  to  dryness. 

To  get  rid  of  the  silica,  Rieckher  proposes  to  evaporate  the  solution,  exempt 
from  sulphate,  to  dryness,  to  moisten  the  residue  with  solution  of  carbonate  of 
ammonia,  and  again  evaporate.  The  silica  separates,  and  passes  into  the  in- 
soluble state  at  the  temperature  necessary  for  evaporation.  By  again  dissolving 
and  evaporating,  the  carbonate  is  obtained  free  from  this  impurity.  (Chem. 
Central  Blatt,  1863,  p.  158.) 

Properties,  &c.  Carbonate  of  potassa,  as  found  in  the  shops,  is  in  the  form 
of  a  coarse,  granular,  white  powder,  having  a  nauseous,  alkaline  taste,  and  acting 
as  an  alkali  on  vegetable  colours.  It  is  very  soluble  in  water,  dissolving  in  its 
weight  of  that  liquid,  but  is  insoluble  in  alcohol.  It  is  extremely  deliquescent ; 
and  hence  a  portion  of  it,  exposed  to  the  air  for  some  time,  attracts  so  much 
water  as  con,jpletely  to  dissolve  into  an  oily  liquid,  called  by  the  older  chemists, 
oleum  tartariper  deliquium.  On  account  of  this  property,  carbonate  of  potassa 
should  be  kept  in  bottles  with  accurately  ground  stoppers.  If  exposed  in  its 
usual  state  to  a  red  heat,  it  retains  its  carbonic  acid,  but  loses  16  per  cent,  of 
water  ;  and  when  decomposed  by  dilute  sulphuric  acid,  evolves  263  per  cent,  of 
carbonic  acid.  (Load.  Pkarm.)  It  should  be  completely  soluble  in  water  ;  but, 
generally,  a  small  insoluble  portion  is  left  of  earthy  matter.  The  usual  impurities 
are  earthy  matters,  sulphate  of  potassa,  chloride  of  potassium,  and  silica  in  the 
state  of  silicate  of  potassa.  When  dissolved  in  water  and  treated  with  nitric 
acid  in  excess,  it  affords  a  faint  cloudiness  with  chloride  of  barium,  and  a  slight 
precipitate  with  nitrate  of  silver  ;  effects  showing  the  presence  of  minute  por- 
tions of  a  sulphate  and  of  a  chloride.  The  nitric  solution  is  also  precipitated 
by  carbonate  of  soda,  if  earthy  matter  be  present.  If  the  indications  of  these 
tests  are  decided,  the  salt  is  b^dow  the  officinal  standard  of  purity.  Its  aqueous 
solution,  saturated  by  an  acid,  slovfly  deposits  a  slight  flocculent  precipitate  of 
hydrated  silica.  It  is  incompatible  with  acids  and  acidulous  salts,  muriate  and 
acetate  of  ammonia,  lime-water,  chloride  of  calcium,  sulphate  of  magnesia, 
alum,  tartar  emetic,  nitrate  of  silver,  ammoniated  copper  and  ammoniated  iron, 
sulphate  of  iron,  tincture  of  chloride  of  iron,  calomel  and  corrosive  sublimate, 
acetate  and  subacetate  of  lead,  and  sulphate  of  zinc.  It  is  not  decomposed  by 
tartrate  of  iron  and  potassa.  According  to  the  Br.  Pharmacopoeia,  "  83  grains 
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require  for  neutralisation  at  least  980  grain-measures  of  the  volumetric  solution 
of  oxalic  acid;"  and  "20  grains  neutralise  17  grains  of  citric  acid,  or  18 
grains  of  tartaric  acid." 

Composition.  Carbonate  of  potassa,  after  exposure  to  a  red  iieat,  is  anhy- 
drous, consisting  of  one  eq.  of  carbonic  acid  22,  and  one  of  potassa  47  2  =  69'2. 
Obtained  by  the  officinal  formulas,  it  is,  according  to  Mr.  Phillips,  a  sesquihy- 
drate,  containing  two  eqs.  of  carbonate  and  three  of  water.  When  exposed  to 
the  air,  carbonate  of  potassa  absorbs  sufficient  water,  before  losing  its  solid 
form,  to  give  it  three  equivalents ;  with  more  it  begins  to  deliquesce.  (Dr.  Pohl. 
See  Am.  Journ.  of  Pharm.,  Nov.  1861,  p.  532.)  B. 

Medical  Properties  and  Uses.  Purified  pearlash  is  the  form  of  carbonate  of 
potassa  usually  employed  in  this  country,  where  it  is  frequently,  though  incor- 
rectly, called  salt  of  tartar  ;  the  latter  name  being  strictly  applicable  to  the 
purer  carbonate  obtained  by  decomposing  cream  of  tartar.  It  is  occasionally 
used  as  an  antacid  in  dyspepsia,  a  diuretic  in  dropsy,  and  antilithic  in  gravel  at- 
tended with  red  deposits  in  the  urine  ;  but  the  purpose  to  which  it  is  most  com- 
monly applied  is  the  formation  of  the  neutral  mixture  and  effervescing  draught. 
(See  Liquor  Potassae  Gitralis.)  It  is  also  used  with  advantage  in  some  cases  of 
jaundice,  in  which  it  probably  operates  by  entering  the  circulation,  and  directly 
exciting  the  hepatic  function.  It  has  enjoyed  considerable  popular  reputation 
mixed  with  cochineal  in  hooping-cough,  and  is  supposed  by  some,  in  common 
with  other  alkaline  remedies,  to  operate  favourably  in  pseudomembranous  in- 
flammations of  the  mucous  tissues.  It  is  considered  among  the  most  effectual 
remedies  in  obstinate  cutaneous  eruptions,  in  which  it  is  employed  both  inter- 
nally and  externally.  The  dose  is  from  ten  to  thirty  grains,  given  in  some  aro- 
matic w^ater  sweetened  with  sugar.  In  large  quantities  it  acts  as  a  corrosive 
poison,  and  is  capable  of  producing  death  in  a  few  hours.  A  case  is  recorded 
in  which  an  adult  female  swallowed  about  three  ounces  in  very  concentrated 
solution,  with  the  most  alarming  effects,  though  the  patient  ultimately  recov- 
ered, with  a  long  and  very  painful  convalescence.  (Dr.  Espagne,  Arch.  Gen., 
Fev.  1867,  p.  233.)  The  antidotes  are  the  fixed  oils  and  vegetable  acids. 

As  a  local  remedy  in  cutaneous  affections,  carbonate  of  potassa  is  used  in  the 
form  of  bath,  of  lotion,  and  of  ointment.  From  eight  to  sixteen  ounces  may 
be  used  for  a  single  bath,  the  quantity  being  gradually  increased.  Lotions  may 
be  made  by  dissolving  two  or  three  drachms  in  a  pint  of  water  ;  and  ointments, 
by  rubbing  from  ten  grains  to  a  drachm  with  an  ounce  of  lard. 

A  solution  of  the  salt,  on  exposure  to  the  air,  or  on  the  addition  of  an  acid, 
deposits  flocculi  consisting  of  hydrate  of  silica,  resulting  from  the  decomposition 
of  silicated  potassa,  which  is  always  present  as  an  impurity.  The  spontaneous 
deposition  of  silica  is  owing  to  the  absorption  of  carbonic  acid. 

Pharm.  Uses.  In  preparing  Atropia,ifr.;  Chloroformum  Purificatum,  U.S.; 
Spiritus  ^theris  Nitrosi,  U.  S. 

Off.  Prep.  Decoctum  Aloes  Compositum,  Br.;  Enema  Aloes,  Br.;  Extractam 
SpigeliaeetSennaeFluidum,  U.  S.;  Liquor  Arsenicalis,i^r.;  Liquor  Potassje,i?r./ 
Mistura  Ferri  Composita ;  Potassa  Sulphurata,  i?r.;  Potassae  Acetas,  Br.; 
Potassae  Bicarbonas  ;  Potassae  C hloras,  i>r.;  Potassae  Citras,  5r.;  Potassae 
Tartras  ;   Potassii  Sulphuretum,  U.  S.  W. 

POTASS^  CARBOiTAS  PURA.  U.S.  Pure  Carbonate  of  Potassa. 
Salt  of  Tartar. 

"  Take  of  Bicarbonate  of  Potassa,  in  coarse  powder,  twelve  troyounces.  Put 
it  into  a  capacious  iron  crucible,  heat  gradually  until  the  water  of  crystalliza- 
tion is  driven  off;  then  raise  the  heat  to  redness,  and  maintain  that  tempera- 
ture for  half  an  hour.  Having  taken  the  crucible  from  the  fire,  and  allowed  it 
to  cool,  dissolve  its  contents  in  Distilled  Water,  and  filter  the  solution  Then 
pour  it  into  an  iron  vessel,  and  evaporate  over  a  gentle  fire  until  it  thickens. 
Lastly,  move  it  from  the  fire,  and  stir  constantly  with  an  iron  spatula,  until  it 
forms  a  granular  salt."  U.  S. 
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In  this  process  the  bicnrhonato  of  potaasa  is  Ij^nitcd,  whereby  it  loses  its  water 
of  cry.stallization  and  second  equivalent  of  carbonic  acid,  and  is  reduced  to  the 
^■ite  of  carbonate.  As  the  bicarbonate  is  a  very  pure  salt,  so  the  carbuaateob- 
^Kned  from  it  is  also  very  pure. 

The  pure  carl)onate  was  formerly  obtained  from  bitartrate  of  potassa,  by  first 
purifying  it  by  solution  and  crystallization,  and  then  incinerating  it;  and  this 
was  one  of  the  processes  of  the  late  Edinburgh  Pharmacopueia.  The  tartaric 
acid,  which  consists  of  carbon,  hydrogen,  and  oxygen,  is  decomposed,  and  gives 
rise,  among  other  products,  to  carbonic  acid,  which  combines  with  the  potassa. 
The  matter,  after  ignition,  contains,  besides  carbonate  of  potassa,  certain  impu- 
rities derived  from  the  bitartrate.  These  are  carbonate  of  lime  arising  from  the 
decomposition  of  tartrate  of  lime,  alumina,  and  minute  portions  of  the  oxides  of 
iron  and  manganese  ;  but,  being  all  insoluble  in  water,  they  are  left  behind  when 
the  mass  is  acted  on  by  that  liquid,  the  alkaline  carbonate  being  taken  up.  Some 
silicate  of  potassa  is  sometimes  dissolved,  derived  from  silica,  either  originally 
in  the  bitartrate,  or  derived  from  the  earthenware  or  porcelain  crucible  in  which 
the  ignition  is  performed. 

Pure  carbonate  of  potassa  may  also  be  obtained  by  deflagrating  a  mixture  of 
two  parts  of  bitartrate  of  potassa,  and  one  of  nitrate  of  i)otassa.  This  process 
has  been  objected  to  on  the  ground  that  it  gives  a  carbonate,  apt  to  contain  a 
little  of  the  poisonous  cyanide  of  potassium.  But  this  objection  is  unfounded. 
It  is  true,  as  Engelhardt  and  Wicke  have  proved,  that  the  deflagrated  mass  con- 
tains cyanate  of  potassa ;  but  this  is  entirely  decomposed  into  ammonia  and  car- 
bonate of  potassa  by  the  subsequent  operations  of  solution  and  evaporation  to 
dryness,  to  which  the  mass  is  subjected. 

It  was  this  origin  from  bitartrate  of  potassa,  called  in  its  impure  state  tartar, 
that  gave  rise  to  the  name  of  salt  of  tartar,  still  frequently  applied  to  the  purer 
forms  of  the  carbonate.  It  may,  indeed,  be  very  much  doubted  whether  the  real 
salt  of  tartar  is  often  kept  in  our  shops ;  the  ordinary  carbonate,  as  purified  from 
pearlash,  being  generally  substituted  for  it,  and  answering,  in  most  cases,  every 
medicinal  purpose  that  could  be  expected  from  the  use  of  the  purer  salt. 

M.  Lunge  prepares  what  he  considers  the  pure  carbonate  by  carrying  still 
further  the  officinal  process  for  carbonate  of  potassa  described  in  the  preceding 
article.  After  procuring  the  carbonate  as  there  directed,  he  dissolves  it  again  in 
water,  and,  having  permitted  the  solution  to  stand,  decants  and  evaporates  to 
dryness  on  a  furnace.  Dissolving  the  product  anew,  he  evaporates  the  solution 
until,  upon  cooling,  it  deposits  all  the  sulphate  of  potassa  in  crystals.  He  then 
separates  the  mother-water,  and  again  evaporates  until,  on  cooling,  the  liquid 
sets  in  a  solid  mass,  which  is  the  pure  carbonate.  {Journ.  de  Pharm.  et  de 
Ghim.,  Avril,  1868,  p.  275.) 

Properties,  &c.  Pure  carbonate  of  potassa,  obtained  from  the  bicarbonate  or 
cream  of  tartar,  differs  from  the  same  salt  procured  from  pearlash,  in  containing 
no  impurities.  With  the  tests  mentioned  under  the  carbonate  it  gives  negative 
indications,  showing  the  entire  absence  of  foreign  substances.  The  U.  S.  Phar- 
macopoeia gives  the  following  characters  of  the  salt.  It  is  white,  deliquescent, 
and  wholly  soluble  in  water  ;  effervesces  with  acids,  and  has  an  alkaline  reac- 
tion ;  yields,  in  solution,  a  yellow  precipitate  with  bichloride  of  platinum,  and  a 
white  one  effervescing  with  acids,  with  sulphate  of  magnesia;  when  saturated 
with  an  acid  deposits  nothing  upon  standing,  and,  when  treated  with  pure  nitric 
acid  in  excess,  is  not  precipitated  by  carbonate  of  soda,  chloride  of  barium,  or 
nitrate  of  silver.  It  loses  16  per  cent,  of  its  weight  at  a  red  heat. 

Medical  Properties  and  Uses.  These  are  the  same  with  those  of  the  carbon- 
ate of  potassa  described  in  the  preceding  article.  The  pure  carbonate,  on  ac- 
count of  its  freedom  from  silica,  furnishes  the  best  material  for  forming  the 
solution  of  citrate  of  potassa,  or  neutral  mixture. 

Off.  Prep.  Potassii  Bromidum,  U.  S.;  Potassii  Cyanidum,  U.  S.  B. 

POTASS^  BICARBONAS.  U.S.,  Br.   Bicarbonate  of  Potassa. 
"Take  of  Carbonate  of  PotaassL  forty-eight  troyounces;  Distilled  Water 


1342  Potassa. 


PART  II. 


ten  pints.  Dissolve  the  Carbonate  in  the  Distilled  Water,  and  pass  carbonic 
acid  through  the  solution  till  it  is  fully  saturated.  Then  filter  the  liquid,  and 
evaporate  that  crystals  may  form,  taking  care  that  the  heat  does  not  exceed 
160°.  Lastly,  pour  oif  the  supernatant  liquid,  and  dry  the  crystals  upon  bibu- 
lous paper.  Carbonic  acid  may  be  obtained  from  marble  by  the  addition  of 
dilute  sulphuric  acid."  U.  S. 

"Take  of  Carbonate  of  Potash  one  pound  [avoirdupois];  Distilled  Water 
two  pints  [Imperial  measure]  ;  Hydrochloric  Acid  one  pint  and  a  half  [Imp. 
meas.]  ;  Water  three  pints  f  Imp.  meas.]  ;  White  Marble,  in  fragments,  one 
pound  [avoird.],  or  a  sufficiency.  Dissolve  the  Carbonate  of  Potash  in  the 
Distilled  Water,  and  filter  the  solution  into  a  three-pint  bottle,  capable  of 
being  tiglitly  closed  by  a  cork  traversed  by  a  glass  tube  sufficiently  long  to  pass 
to  the  bottom  of  the  fluid.  Introduce  the  Marble  into  another  bottle,  in  the  bot- 
tom of  which  a  few  small  holes  have  been  drilled,  and  the  mouth  of  which  is 
closed  by  a  cork,  also  traversed  by  a  glass  tube,  and  place  the  bottle  in  a  jar,  of 
the  same  height  as  itself,  but  of  rather  larger  diameter.  Connect  the  two  glass 
tubes,  air-tight,  by  a  caoutchouc  tube.  The  cork  of  the  bottle  containing  the 
Carbonate  of  Potash  having  been  placed  loosely,  and  that  of  the  bottle  contain- 
ing the  Marble  tightly,  in  its  mouth,  pour  into  the  jar  surrounding  the  latter 
bottle  the  Hydrochloric  Acid,  previously  diluted  with  the  Water.  When  car- 
bonic acid  gas  has  passed  through  the  potash  solution  for  two  minutes  so  as 
to  expel  the  whole  of  the  air  of  the  apparatus,  fix  the  cork  tightly  in  the  neck 
of  the  bottle,  and  let  the  process  go  on  for  a  week.  At  the  end  of  this  time  nu- 
merous crystals  of  Bicarbonate  of  Potash  will  have  formed,  which  are  to  be 
removed,  shaken  with  twice  their  bulk  of  cold  Distilled  Water,  and,  after  de- 
cantation  of  the  water,  drained,  and  dried  on  filtering  paper  by  exposure  to  the 
air.  The  mother-liquor,  filtered,  if  necessary,  and  concentrated  to  one-half,  at  a 
temperature  not  exceeding  110°,  will  yield  more  crystals  The  tube  immersed 
in  the  solution  of  Carbonate  of  Potash,  which  should  have  as  large  a  diameter 
as  possible,  may  require  the  occasional  removal  of  the  crystals  formed  within 
it,  in  order  that  the  process  may  not  be  interrupted."  Br. 

In  these  processes,  the  carbonate  of  potassa,  consisting  of  one  eq.  of  acid  and 
one  of  base,  is  combined  with  an  additional  equivalent  of  carbonic  acid.  The 
combination  is  eflfected  by  passing  a  stream  of  this  acid  through  a  solution  of 
the  carl)onate,  so  long  as  it  is  absorbed.  In  the  U.  S.  formula  the  distilled  water 
taken  is  about  three  times  the  weight  of  the  carbonate.  As  the  bicarbonate  of 
potassa  requires  four  times  its  weight  of  water  to  dissolve  it,  the  quantity  of 
water  ordered  in  the  U.  S.  formula  would  seem  not  to  be  sufficient  to  dissolve 
the  new  salt;  unless  it  be  assumed  that  the  solution  becomes  heated  in  conse- 
quence of  the  reaction.  The  solution  of  the  whole  of  the  new  salt  is  not  intended 
in  the  British  process,  Avhich  proceeds  on  the  plan  of  forming  crystals  of  bicar- 
bonate at  once  in  the  original  solution,  without  concentration  by  heat.  The  fil- 
tration directed  in  the  U.  S.  formula  is  ordered  on  the  presumption  that  the 
whole  of  the  bicarbonate  formed  is  dissolved  ;  and  is  intended  to  separate  silica, 
which  is  always  deposited  during  the  progress  of  the  saturation, when  carbonate 
of  potassa  from  pearlash  is  employed.  On  a  small  scale  the  saturation  of  the 
carbonate  is  best  conducted  in  a  Wolfe's  apparatus  of  three  bottles;  the  first 
containing  water  to  wash  the  carbonic  acid  gas,  the  two  others,  solutions  of  the 
carbonate.  The  bottles  should  be  connected  by  means  of  wide  tubes,  to  prevent 
their  being  obstructed  by  the  crystals  formed.  On  a  large  scale  the  saturation 
is  performed  in  strong  vessels,  into  which  the  carbonic  acid  is  driven  under 
pressure.  Sulphuric  acid  is  always  used  by  the  manufacturing  chemist  for  gene- 
rating the  carbonic  acid ;  but  in  small  operations,  muriatic  acid,  diluted  with 
twice  its  bulk  of  water,  is  more  convenient;  inasmuch  as  it  generates  with  the 
marble  or  chalk  a  soluble  salt  (chloride  of  calcium),  which  does  not  interfere 
with  the  extrication  of  the  carbonic  acid,  as  the  insoluble  sulphate  of  lime  does. 
In  the  British  process  dilute  muriatic  acid  is  used  for  the  extrication  of  the 
carbonic  acid,  which  is  effected  in  a  self-regulating  generator  of  that  gas. 
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1^^  In  the  process  of  the  late  Ed.  Pharmacopoeia,  carbonate  of  ammonia  was  In- 

i^Borporateil  with  carhoiiate  of  putassa,  by  the  aHHiHtance  of  a  little  water,  mo  um  to 

form  u  unifonu  pulp,  which  wan  dried  \>y  a  gentle  heat,   liy  the  combined  influ- 

Ioccof  the  volatility  of  theaninionia,  and  the  aflinity  of  the  cari>onat6  of  potaHsa 
M"  carlionic  acid,  the  carbonate  of  ammonia  was  totally  decomposed  ;  ita  car- 
i&nic  acid  j^eneratin^  the  bicarbonate  by  uniting  with  the  carbonate,  and  its  am- 
konla  beiiifr  evolved  durinjf  the  dryinjf  of  the  pulp,  which  wau  then  reduced  tea 
lie  powder.  This  process  is  allejfed  by  Dr.  Chrihtiaon  to  Iwj  superior  to  the 
Iher  "in  point  of  economy,  dispatch,  and  certainty  in  small  operations." 
Mr.  Brande  pives  the  followinjf  proportions  for  the  preparation  of  bicarbonate 
f  potassa  on  the  large  scale  :  "100  lbs.  of  purified  carbonate  of  po*la.s»a  are  dis- 
polved  in  17  prallons  of  water,  which,  when  saturated  with  carbonic  acid,  yield 
from  35  to  40  lbs.  of  crystallised  bicarbonate;  50  pounds  of  carbonate  of  po- 
tassa nre  then  added  to  the  mother-liquor,  with  a  sufficient  quantity  of  water 
to  make  up  17  gallons,  and  the  operation  repeated." 

Wiihler  states  that  charcoal,  when  mixed  with  the  carbonate,  facilitates  by  its 
]>orosity,  in  a  remarkable  degree,  the  formation  of  the  bicarbonate.  Thus  be 
found  that,  when  crude  tartar  was  charred  in  a  covered  crucible,  and  the  carbo- 
naceous mass,  after  having  been  slightly  moistened  with  water,  was  subjected  to 
a  stream  of  carbonic  acid,  the  gas  was  absorbed  with  great  rapidity,  and  heated 
the  mass  so  considerably,  as  to  render  it  necessary  to  surround  the  ve.s.sel  with 
cold  water,  to  prevent  the  decomposition  of  the  bicarbonate  formed.  When  the 
temperature  diminished,  the  saturation  was  known  to  be  completed.  The  mass 
was  lixiviated  in  the  smallest  quantity  of  water  at  the  temperature  of  from  85° 
to  100°,  and  the  solution,  after  filtration  and  cooling,  deposited  the  greater 
part  of  the  bicarbonate  in  fine  crystals.  (See  Am.  Journ.  of  Pharm.,  x.  82.) 

M.  Behrens  has  proposed  to  obtain  bicarbonate  of  potassa  by  partially  satu- 
.  rating  the  carbonate,  dissolved  in  an  equal  weight  of  water,  with  acetic  acid 
'gradually  added.  Up  to  a  certain  point,  no  carbonic  acid  is  extricated,  and  a 
precipitate  takes  place  of  pure  bicarbonate  of  potassa,  equal  to  half  the  weight 
of  the  carbonate  employed.  After  the  bicarbonate  is  separated,  the  saturation 
may  be  completed,  and  acetate  of  potassa  obtained.  {Journ.  de  Pharm.,  Be  ser., 
iv.  464.)  The  bisalt  is  also  produced  when  the  carbonate  is  treated  with  weak 
lemon-juice  in  forming  the  citrate.  (See  page  12G9.) 

According  to  Berzelius,  the  cheapest  method  of  obtaining  the  bicarbonate  of 
potassa  is  to  suspend  a  concentrated  solution  of  the  purified  carbonate,  contained 
in  a  stoneware  dish, within  a  cask,  overa  liquid  undergoing  the  vinous  fermenta- 
tion. The  alkali  is  thus  surrounded  by  an  atmosphere  of  carbonic  acid,  and,  by 
absorbing  it,  crystallizes  into  bicarbonate  in  the  course  of  five  or  six  weeks. 
Distillers  and  brewers  may  prepare  this  salt  with  great  facility  by  suspending 
the  alkaline  solution  in  the  fermenting  tun.  The  salt  in  powder  called  sal  aera- 
tus,  made  principally  in  New  England,  is,  we  believe,  prepared  in  this  way.  In 
composition  it  is  between  a  carbonate  and  bicarbonate. 

Properties,  &c.  Bicarbonate  of  potassa  is  in  transparent,  colourless  crystals, 
slightly  alkaline  to  the  taste  and  to  test  paper,  permanent  in  the  air,  and  having 
the  shape  of  irregular  eight-sided  prisms  with  two-sided  summits.  It  dissolves 
in  four  times  its  weight  of  cold  water,  and  in  five-sixths  of  its  weight  of  boiling 
water,  by  which  it  is  partially  decomposed,  and  converted  into  sesquicarhonate. 
It  is  insoluble  in  alcohol.  Exposed  to  a  red  heat,  it  loses  30*7  per  cent.,  com- 
prising half  its  carbonic  acid  and  the  whole  of  its  water  of  crystallization,  and 
returns  to  the  state  of  carbonate,  which,  when  thus  obtained,  is  free  from  silica, 
and  otherwise  very  pure.  This  method  is  now  adopted  in  the  U.  S.  PharmacopoBia 
for  obtaining  the  i)ure  carbonate.  Treated  with  nitric  acid  in  excess,  it  should 
give  a  clear  solution,  the  transparency  of  which  is  not  disturbed  by  chloride  of 
l)arium,  and  but  slightly  by  nitrate  of  silver.  When  a  perfect  bicarbonate,  its  solu- 
tion, unless  heated,  does  not  precipitate  a  solution  of  sulphate  of  magnesia.  This 
negative  indication,  however,  cannot  be  depended  upon  as  showing  the  absence 
of  carbonate ;  for,  according  to  Dr.  Christison,  no  precipitate  will  be  occasioned 
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even  when  50  per  cent,  of  this  impurity  is  present.  Bicarbonate  of  potassa  does 
not  decompose  calomel.  When  dissolved  in  40  parts  of  water,  it  produces  a  white 
haze  merely  with  a  solution  of  corrosive  sublimate  ;  but  if  it  contain  so  much  as 
a  hundredth  part  of  carbonate,  a  brick-red  precipitate  is  immediately  produced. 
(Ghristison.)  Another  way  of  detecting  the  presence  of  carbonate  is  to  add 
starch  sugar  to  a  heated  solution  of  the  suspected  bicarbonate.  If  any  carbonate 
be  present,  the  mixture  turns  yellow  or  brown.  (Chevallier.)  Bicarbonate  of 
potassa  consists  of  two  eqs.  of  carbonic  acid  44,  one  of  potassa  47  2,  and  one 
of  water  9=  100  2.  "  Fifty  grains  exposed  to  a  low  red  heat,  leave  34-5  grains 
of  a  white  I'esidue,  which  requires  for  exact  saturation  500  grain-measures  of 
the  volumetric  solution  of  oxalic  acid;'''  and  "  20  grains  neutralise  14  grains  of 
citric  acid,  or  15  grains  of  tartaric  acid."  Br. 

Medical  Properties.  The  medical  properties  of  this  salt  are  similar  to  those 
of  the  carbonate,  to  which  it  is  preferable  from  its  milder  taste,  and  greater  ac- 
ceptability to  the  stomach.  The  dose  is  from  twenty  grains  to  a  drachm.  Dr. 
Garrod,  of  London,  has  had  great  success  in  the  treatment  of  acute  rheumatism 
by  the  use  of  two-scruple  doses  of  this  salt,  given  in  weak  solution,  every  two 
Lours,  day  and  night,  and  continued  for  a  few  days  after  the  articular  aflection 
and  febrile  disturbance  have  subsided.  The  salt  probably  acts  by  rendering  the 
secretions  alkaline,  and  by  increasing  the  alkalinity  of  tne  blood.  For  this  pur- 
pose it  is  much  better  than  the  carbonate,  which  is  not  well  borne  by  the 
stomach  when  continued  for  any  length  of  time. 

Off.  Prep.  Liquor  Magnesiae  Citratis,  U.  S.;  Liquor  Potassae,  U.  S.;  Liquor 
Potass83  Arsenitis,  U.  S.;  Liquor  Potassae  Citratis,  U.  S.;  Liquor  Potassae 
Effervescens,  Br.;  Mistura  Potassae  Citratis,  U.  S.;  Potassae  Acetas,  U.  S.; 
Potassae  Carbonas  Pura,  U.S.;  Potassae  Citras,  U.S.  B. 

POTASS^  CITRAS.  U.  S.,  Br.   Citrate  of  Potassa. 

"  Take  of  Citric  Acid  ten  troyounces  ;  Bicarbonate  of  Potassa/owr/een  troy- 
ounces  ;  Vi atev  a  sufficient  quantity.  Dissolve  the  Citric  Acid  in  two  pints  of 
Water,  add  the  Bicarbonate  gradually,  and,  when  effervescence  has  ceased, 
strain  the  solution  and  evaporate  to  dryness,  stirring  constantly,  after  a  pellicle 
has  begun  to  form,  until  the  salt  granulates.  Then  rub  it  in  a  mortar,  pass  it 
through  a  coarse  sieve,  and  keep  it  in  a  well-stopped  bottle."  U.  S. 

"  Take  of  Carbonate  of  Potash  eight  ounces  [avoirdupois],  or  a  sufficiency  ; 
Citric  Acid,  in  crystals,  six  ownces  [avoird.],  or  a  sufficiency ;  Distilled  Water 
two  pints  [Imperial  measure].  Dissolve  the  Citric  Acid  in  the  Water,  add  the 
Carbonate  of  Potash  gradually,  and,  if  the  solution  be  not  neutral,  make  it  so 
by  the  cautious  addition  of  the  Acid  or  the  Carbonate  of  Potash.  Then  filter, 
and  evaporate  to  dryness,  stirring  constantly,  after  a  pellicle  has  begun  to 
form,  till  the  salt  granulates.  Triturate  in  a  dry,  warm  mortar,  and  preserve 
the  powder  in  stoppered  bottles."  Br. 

Citrate  of  potassa  was  first  recognised  as  officinal  in  the  TJ.  S.  Pharmacopoeia 
of  1850.  It  was  known  formerly  by  the  name  oi salt  of  Piverius.  In  the  above 
LT.  S.  formula,  mutually  saturating  proportions  of  the  acid  and  bicarbonate  were 
intended  to  be  employed  ;  the  latter  ingredient  being  preferred  to  the  carbonate 
on  account  of  its  greater  purity.  The  potassa  of  the  bicarbonate  unites  with  the 
citric  acid,  to  form  the  citrate  of  potassa,  and  the  carbonic  acid  escapes,  produc- 
ing effervescence.  The  resulting  solution  is  directed  to  be  evaporated  to  dryness, 
as  affording  the  most  convenient  form  for  use.  The  granulation  ordered  has  a 
tendency  to  retard  the  deliquescence  of  the  citrate.  The  British  process  differs 
only  in  the  use  of  the  carbonate  instead  of  bicarbonate,  and  by  providing  more 
carefully  for  an  exact  neutralization. 

Citrate  of  potassa  is  crystallizable,  but,  as  procured  by  the  above  process,  is 
in  the  form  of  a  white  granular  powder.  It  is  inodorous,  of  a  saline,  slightly  bit- 
terish, not  unpleasant  taste,  deliquescent,  very  soluble  in  w-ater  without  residue, 
and  insoluble  in  alcohol.  It  is  stated  in  the  U.  S.  Pharmacopoeia  that  its  solution 
does  not  change  the  colour  of  litmus  ;  but  we  have  found  a  carefully  prepared 
specimen  slightly  to  redden  the  paper ;  and  the  acid  used  in  the  process  is  theo- 
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retically  in  slij^ht  excess.  By  a  red  heat,  with  exposure  to  the  air,  the  salt  is 
decomposed,  loavinjif  a  residue  of  pure  earbonnto  of  potassa.  The  presence  of 
tartaric  acid  wouhl  be  indicated  by  a  precipitate  of  bitartrate  of  potassa  on  the 
addition  of  muriatic  acid. 

The  Hriti-sh  rharuiacopoeia  ^\\c%  the  foUowinj?  testa  of  its  character.  Heated 
with  sulphuric  acid  it  fornis  a  brown  fluid,  and  j^ive-s  off  inllammablo  vapours 
with  tlie  odour  of  acetic  acid.  Its  solution,  niixeil  vvitli  a  solution  of  chloride 
of  calcium,  remains  clear  till  it  is  boiled,  when  a  white  precipitate  is  formed 
readily  soluble  in  acetic  acid.  This  is  a  character  of  citric  acid,  which,  in  saline 
coinliination.  unites  with  lime  to  form  the  insoluble  citrate  only  wfien  heated. 
Acidulated  with  hydrochloric  acid,  the  solution  [rives  a  yellow  precipitate  with 
perchloride  of  platiuum  ;  showing  that  the  base  of  the  salt  is  potassa.  "  One 
hundred  and  two  j^rains,  heated  to  redness  till  gases  cease  to  be  evolved,  leave 
an  alkaline  residue  [carbonate  of  potassa],  which  requires  for  exact  neutrali- 
sation 1000  grain-measures  of  the  volumetric  solution  of  oxalic  acid.''^  Br. 

As  citric  acid  is  tribasic,  this  salt  consists  of  three  eqs.  of  potassa  and  one  of 
acid  ;  its  formula  being  3K0,C„H^0„. 

Medical  Properties.  Citrate  of  potassa  is  a  grateful  refrigerant  diaphoretic, 
and  has  long  been  used  in  the  fevers  of  this  country,  in  the  extem[)oraneous  forms 
of  neutral  mixture  and  effervescing  draught.  As  these  require  time  and  a  some- 
what careful  manipulation  in  their  preparation,  it  has  been  found  more  conve- 
nient to  keep  the  citrate  of  potassa  ready  made,  and  dissolve  it  in  water  when 
wanted  for  use.  This  solution  will  no  doubt  produce  the  e.ssential  diaphoretic 
and  refrigerant  effects  of  the  neutral  mixture  or  effervescing  draught ;  but  is  less 
agreeable  to  the  stomach  and  palate,  because  destitute  of  the  carlx)nicacid  con- 
tained in  these  preparations.  The  do.se  of  the  citrate  is  from  twenty  to  twenty- 
five  grains.  (See  Liquor  Fotassse  Citratis,  p.  1268.)  W. 

POTASS^  ET  SOD^  TARTRAS.  U.S.   Soda  Tartarata. ^r. 

SOD.E    ET    P0TA8.«iR    TaRTRAS.  Bt.  1864,    U.S.  1850.      SoDiE    POTASSIO- 

TARTRAS.  Lond.  Tartrate  of  Potassa  and  Soda.  Tartrate  of  Soda  and  Po- 
tassa.   Tartarated  Soda.   Rochelle  Salt. 

"  Take  of  Carbonate  of  Sodo,  twelve  troyounces ;  Bitartrate  of  Potassa,  in  fine 
powder,  sixteen  troyounces ;  Boiling  Water^t-e  pints.  Dissolve  the  Carbonate 
of  Soda  in  the  Water,  and  gradually  add  the  Bitartrate  of  Potassa.  Filter  the 
solution,  and  evaporate  until  a  pellicle  begins  to  form  ;  then  set  it  aside  to  crys- 
tallize. Pour  off  the  mother-water,  and  dry  the  crystals  on  bibulous  paper. 
Lastly,  evaporate  the  mother-water,  that  it  may  furnish  more  crystals."?/.  ,S'. 

"  Take  of  Acid  Tartrate  of  Potash,  in  powder,  sixteen  ounces  [avoirdupois], 
or  a  sufficiency  ;  Carbonate  of  Soda  twelve  ounces  [avoird.],  or  a  sufficiency  ; 
Boiling  Distilled  W&\er  four  pints  [Imperial  measure].  Dissolve  the  Carbonate 
of  Soda  in  the  Water,  add  gradually  the  Acid  Tartrate  of  Potash,  and,  if  after 
l)eing  boiled  for  a  few  minutes  the  liquid  has  an  acid  or  alkaline  reaction,  add  a 
little  Carbonate  of  Soda  or  Acid  Tartrate  of  Potash  till  a  neutral  solution  is 
obtained.  Boil  and  filter;  concentrate  the  liquor  till  a  pellicle  forms  on  the  sur- 
face, and  set  it  aside  to  crystallise.  More  crystals  may  be  obtained  by  again 
evaporating  as  before."  Br. 

This  is  a  double  salt,  consisting  of  tartrate  of  potassa  combined  with  tartrate 
of  soda ;  or  if  the  bibasic  view  of  tartaric  acid  is  accepted,  a  tartrate  of  potassa 
and  soda,  as  its  name  imports,  consisting  of  one  eq.  of  tartaric  acid  with  one-of 
each  of  the  alkalies.  The  theory  of  its  formation  is  very  simple,  being  merely  the 
saturation  of  the  excess  of  acid  in  the  bitartrate  of  potassa  by  the  soda  of  the 
carbonate  of  soda,  the  carbonic  acid  of  which  escapes  with  effervescence.  The 
quantities  of  the  materials  for  mutual  saturation  are  143-3  parts  of  carbonate 
and  1882  of  bitartrate,  or  one  eq.  of  each.  This  gives  the  ratio  of  3  to  395. 
The  proportion  adopted  in  the  U.  S.  and  Br.  Pharmacopoeias  is  as  3  to  4,  whioh 
is  very  near  the  theoretical  quantities.  As  the  salts  employed  are  apt  to  vary  in 
composition  and  purity,  the  carbonate  from  the  presence  of  more  or  less  water 
85 
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of  crystallization,  and  the  bitartrate  from  containing  tartrate  of  lime,  it  is,  per- 
haps, best  in  all  cases,  after  indicating  the  nearest  average  proportion  as  a  gene- 
ral guide,  to  present  to  the  operator  the  alternative  of  using  the  cream  of  tartar 
to  the  point  of  exact  saturation. 

Properties.  Tartrate  of  potassa  and  soda  is  in  the  form  of  colourless,  trans- 
parent, slightly  efflorescent  crystals,  often  very  large,  and  havingthe  shape, when 
carefully  prepared,  of  right  prisms,  with  ten  or  twelve  unequal  sides.  As  ordi- 
narily crystallized,  they  are  generally  in  half  prisms,  as  if  split  in  the  direc- 
tion of  their  axis.  The  salt  has  a  saline  and  slightly  bitter  taste.  It  dissolves 
in  2-5  parts  of  cold  water,  and  in  much  less  boiling  water.  Any  undissolved 
residue  is  impurity,  probably  tartrate  of  lime  or  bitartrate  of  potassa,  or  both. 
Its  solution  is  neutral  to  test  paper,  and  yields  no  precipitate  with  cliloride  of 
barium,  or  a  dilute  solution  of  nitrate  of  silver.  The  non-action  of  these  tests 
shows  the  absence  of  sulphates  and  chlorides.  As  it  is  sometimes  largely  adulter- 
ated with  sulphate  of  soda  (F.  Mahla,  Am.  Journ.  ofPharm.,  Nov.  1868,  p.  548), 
the  former  test  may  be  important.  When  the  salt  is  exposed  to  a  strong  heat,  it 
blackens,  and  gives  out  inflammable  gases  with  the  odour  of  burnt  sugar  ;  the 
tartaric  acid  being  destroyed,  and  a  mixture  of  the  carbonates  of  potassa  and 
soda  left.  It  sometimes  contains  tartrate  of  lime,  which  may  be  removed  by 
solution  and  crystallization ;  but  when  the  crystals  are  large  and  well  defined, 
it  may  be  assumed  to  be  pure.  It  is  incompatible  with  most  acids,  and  with  all 
acidulous  salts  except  bitartrate  of  potassa.  It  is  also  decomposed  by  the  acetate 
and  subacetate  of  lead,  by  the  soluble  salts  of  lime,  and  by  those  of  baryta, 
unless  the  solution  of  the  tartrate  be  considerably  diluted.  The  way  in  which 
acids  act  in  decomposing  it,  is  by  combining  with  the  soda,  and  throwing  down 
bitartrate  of  potassa  as  a  crystalline  precipitate.  This  double  salt  was  discovered 
by  Seignette,  an  apothecary  of  Rochelle,  and  hence  is  frequently  called  Seig- 
netle^s  salt,  or  Rochelle  salt. 

Composition.  Tartrate  of  potassa  and  soda  consists  of  two  eqs.  of  tartaric 
acid  132,  one  of  potassa  4T'2,  one  of  soda  31'3,  and  eight  of  water  12  =  282-5  ; 
or,  considered  as  a  double  salt,  of  one  eq,  of  tartrate  of  potassa  113'2,  and  one 
of  tartrate  of  soda  97 '3,  with  the  same  quantity  of  water.  If  tartaric  acid  is 
bibasic,  it  must  be  considered  as  consisting,  the  eight  eqs.  of  water  being  left 
out  of  the  question,  of  one  eq.  of  each  of  its  other  three  constituents,  the  equiva- 
lent of  the  acid  being  doubled.  "  One  hundred  and  forty-one  grains  of  it, 
heated  to  redness  till  gases  cease  to  be  evolved,  leave  an  alkaline  residue  which 
requires  for  neutralisation  1000  grain-measures  of  the  volumetric  solution  of 
oxalic  acid."  Br. 

Medical  Properties  and  Uses.  This  salt  is  a  mild,  cooling  purgative,  well 
suited  to  delicate  and  irritable  stomachs,  being  among  the  least  unpalatable  of 
the  neutral  salts.  As  it  is  not  incompatible  with  tartar  emetic,  it  may  be  asso- 
ciated with  that  salt  in  solution.  It  is  an  ingredient  in  the  efiervescing  aperient 
■  called  Seidlitz  powders.  (See  Pulveres  Effervescentes  Aperientes.)  The  dose 
as  a  purge  is  from  half  an  ounce  to  an  ounce.  Given  in  small  and  repeated  doses 
it  does  not  purge,  but  is  absorbed,  and  renders  the  urine  alkaline.  (Millon  and 
Laveran,  Journ.  de  Pharm.,  3e  ser.,  vi.  222.) 

Tartrate  of  potassa  and  magnesia,  formed  by  saturating  cream  of  tartar  with 
carbonate  of  magnesia,  has  been  proposed  by  M.  Maillier  as  a  safe  and  pleasant 
purgative.  (Journ.  de  Pharm.,  xiii.  252.) 

Off.  Prep.  Pulveres  Effervescentes  Aperientes,  U.  S.  B. 

POTASS^  TARTRAS.  U.  S.,Br.  Tartrate  of  Fotassa.  Soluble 
Tartar. 

"  Take  of  Carbonate  of  Potassa  sixteen  troyounces ;  Bitartrate  of  Potassa 
[Jcream  of  tartarj,  in  fine  powder,  thirty-six  troyounces,  or  a  sufficient  quantity; 
Boiling  Water  eight  pints.  Dissolve  the  Carbonate  of  Potassa  in  the  Water ; 
then  gradually  add  Bitartrate  of  Potassa  to  the  solution  until  it  is  completely 
■saturated,  and  boil.    Filter  the  liquid,  evaporate  it  until  a  pellicle  forms,  and 
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t  it  aside  to  crystnllize.  Lastly,  pour  off  the  mother- water,  and,  having  dried 
tlio  crystals  on  bilmloiis  pajn-r,  keep  thciu  in  a  well-stopped  bottle."  U.  S. 

"Take  of  Acid  Tartrate  of  Potash  twenty  ouncen  [avoirdiipois],  or  a  suffi- 
'  irnri/ ;  Carbonate  of  l*otash  nine  ouncen  [avoird.],  or  a  sufficiency ;  Boiling 
Distilled  Water /jt'o  pintnanda  /m//*  [Imperial  measure].  Dissolve  the  Carbo- 
nate of  Potash  in  the  Water;  add  by  degrees  the  AcidTartrateof  Potash,  and 
if,  after  a  few  mimit<\s'  boiling,  the  liquid  is  not  neutral  to  test  paper,  make  it 
so  by  the  careful  addition  of  more  of  the  Carbonate  or  of  the  Acid  Tartrate. 
TliiMi  filter,  concentrate  till  a  pellicle  forms  on  the  surface,  and  set  it  aside  to 
)ol  and  crystallise.  More  crystals  may  be  obtained  by  evaporating  and  cool- 
ing the  mother-liquor.  Drain  the  crystals,  dry  them  l>y  exposure  to  the  air  in 
a  warm  place,  and  preserve  them  in  a  stoppered  bottle."  Br. 

In  these  processes,  the  excess  of  acid  in  the  bitartrate  is  saturated  by  the 
potassa  of  the  carbonate,  the  carbonic  acid  is  extricated  with  effervescence,  and 
the  neutral  tartrate  of  potassa  is  formed.  On  account  of  the  greater  solubility 
of  the  carbonate  than  of  the  bitartrate,  the  former  is  first  dissolved,  and  the 
latter  added  to  the  solution  to  full  saturation.  As  the  bitartrate  is  gradually 
added,  the  mutual  action  of  the  salts  should  be  promoted  by  constant  stirring, 
and  the  addition  continued  so  long  as  effervescence  takes  place,  which  is  a  better 
mode  of  proceeding  than  to  add  any  specified  quantity  of  the  bisalt ;  since,  from 
its  variable  quality,  it  is  impossible  to  adjust  precisely  the  proportions  appli- 
cable to  all  cases.  It  is  necessary  that  the  solution  should  be  exactly  neutral, 
or  a  little  alkaline  ;  and  hence,  if  inadvertently  too  much  bitartrate  has  been 
used,  the  proper  state  may  be  restored  by  adding  a  little  of  the  alkaline  car- 
bonate. When  the  saturation  has  been  completed,  the  solution  is  filtered  in 
order  to  separate  tartrate  of  lime,  which  appears  in  white  flocks,  and  which  is 
always  present  in  cream  of  tartar  as  an  impurity.  The  evaporated  liquor 
should  then  be  placed  in  loarm  earthenware  vessels,  to  ensure  a  slow  refrigera- 
tion ;  and,  after  remaining  at  rest  for  several  days,  the  crystals  begin  to  form. 
In  order  that  the  cr\'stallization  should  proceed  favourably,  it  is  necessary, 
according  to  Baume,  that  the  solution  should  be  somewhat  alkaline.  Iron  ves- 
sels should  not  be  used  in  any  part  of  the  process  ;  as  this  metal  is  apt  to  dis- 
colour the  salt 

Tartrate  of  potassa  is  sometimes  made  in  the  process  for  preparing  tartaric 
acid.  W^hen  thus  obtained,  the  excess  of  acid  of  the  bitartrate  is  neutralized  by 
means  of  carbonate  of  lime.  This  generates  an  insoluble  tartrate  of  lime,  and 
leaves  the  neutral  tartrate  in  solution,  from  which  it  may  be  obtained  by  evapo- 
ration and  crystallization.  {See  Acid um  Tartaricum.) 

Properties,  <(;c.  Tartrate  of  potassa,  prepared  according  to  the  officinal  pro- 
cesses, is  in  white  crystals,  which  are  neutral  to  test  paper,  slightly  deliquescent, 
and  usually  in  the  form  of  irregular  six-sided  i)risms  with  dihedral  summits.  Its 
taste  is  saline  and  bitter.  It  dissolves  in  its  own  weight  of  cold,  and  in  half  its 
weight  of  boiling  w  ater  (Wittstein) ,  and  is  nearly  insoluble  in  alcohol.  Exposed 
to  heat  it  undergoes  fusion,  swells  up,  blackens,  and  is  decomposed;  being  con- 
verted into  carbonate  of  potassa.  For  medical  use  it  should  be  crystallized; 
but,  as  it  ordinarily  occurs  in  the  shops,  it  is  a  white  granular  powder,  obtained 
by  evaporating  the  solution  to  dryness,  while  it  is  constantly  stirred.  In  this  state 
it  is  said  to  require  four  times  its  weight  of  water  for  solution.  It  is  not  known 
to  be  purposely  adulterated;  but,  if  obtained  by  evaporation  to  dryness,  it  is 
lial)le  to  contain  an  excess  of  carbonate  or  bitartrate  of  potassa,  when  it  will 
have  either  an  alkaline  or  acid  reaction.  It  is  decomposed  by  all  the  strong 
acids,  and  by  many  acidulous  salts,  which  cause  the  precipitation  of  minute 
crystals  of  bitartrate  of  potassa,  by  abstracting  one  eq.  of  alkali  from  two  of  the 
salt.  Chloride  of  barium  or  acetate  of  lead  occasions  a  white  precipitate  of 
tartrate  of  baryta  or  lead,  distinguishable  from  the  sulphate  of  tho.se  bases  by 
being  wholly  soluble  in  dilute  nitric  acid.  Tartrate  of  potassa  is  composed  of 
one  eq.  of  potassa  47  2,  and  one  of  tartaric  acid  66^113-2,  or,  if  tartaric  acid 
be  considered  as  bibasic,  of  two  eqs.  of  base  94-4  and  one  of  acid  132  =  226-4. 
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According  to  Berzelius,  the  crystals  contain  no  water  of  crystallization.  "One 
hundred  and  thirteen  grains,  heated  to  redness  till  gases  cease  to  be  evolved, 
leave  an  alkaline  residue,  which  requires  for  exact  neutralisation  1000  grain- 
measures  of  the  volumetric  solution  of  oxalic  acidy  Br. 

Medical  Properties.  Tartrate  of  potassa  is  a  mild,  cooling  purgative,  ope- 
rating, like  most  of  the  neutral  salts,  without  much  pain,  and  producing  watery 
stools.  It  is  applicable  to  febrile  diseases,  and  is  occasionally  combined  with 
senna,  the  griping  effects  of  which  it  has  a  tendency  to  obviate.  The  dose  is 
from  a  drachm  to  an  ounce,  according  to  the  degree  of  effect  desired.        B. 

POTASSII  BROMTDUM.  U.S.,  Br.    Bromide  of  Potassium., 

"  Take  of  Bromine  two  troyounces ;  Iron,  in  the  form  of  Filings,  a  tr'oyounce  ; 
Pure  Carbonate  of  Potassa  two  troyounces  and  sixty  grains ;  Distilled  Water 
four  pints.  Add  the  Iron,  and  afterwards  the  Bromine,  to  a  pint  and  a  half  of 
the  Distilled  Water,  stirring  the  mixture  frequently  with  a  glass  rod  for  half 
an  hour.  Apply  a  gentle  heat,  and,  when  the  liquid  assumes  a  greenish  colour, 
add  gradually  the  Pure  Carbonate  of  Potassa,  previously  dissolved  in  a  pint 
and  a  half  of  the  Distilled  Water,  until  it  ceases  to  produce  a  precipitate.  Con- 
tinue the  heat  for  half  an  hour,  and  then  filter.  Wash  the  precipitate  with  the 
remainder  of  the  Distilled  Water,  boiling  hot,  and  again  filter.  Mix  the  filtered 
liquids,  and  evaporate  that  crystals  may  form.  Lastly,  pour  off  the  mother- 
water,  and,  having  dried  the  crystals  on  bibulous  paper,  keep  them  in  a  well- 
stopped  bottle."  U.  S. 

"  Take  of  Solution  of  Potash  two  pints  [Imperial  measure];  Bromine /bitr 
fluidounces  [Imp.  meas.],  or  a  sufficiency ;  Wood  Charcoal,  in  fine  powder, 
two  ounces  [avoirdupois]  ;  Boiling  Distilled  Water  one  pint  and  a  /ia//[Imp. 
meas.].  Put  the  Solution  of  Potash  into  a  glass  or  porcelain  vessel,  and  add  the 
Bromine  in  successive  portions,  with  constant  agitation,  until  the  mixture  has 
acquired  a  permanent  brown  tint.  Evaporate  todryncss;  reducethe  residue  to  a 
fine  powder,  and  mix  this  intimately  with  the  Charcoal.  Throw  the  mixture  in 
small  quantities  at  a  time  into  a  red-hot  iron  crucible,  and,  when  the  whole  has 
been  brought  to  a  state  of  fusion,  rernove  the  crucible  from  the  fire  and  pour  out 
its  contents.  When  the  fused  mass  has  cooled  dissolve  it  in  the  Water,  filter  the 
solution  through  paper,  and  set  it  aside  to  crystallise.  Drain  the  crystals,  and  dry 
them  with  a  gentle  heat.  More  ci'ystals  may  be  obtained  by  evaporating  the 
mother-liquor  and  cooling.  The  salt  should  be  kept  in  a  stoppered  bottle."  Br. 

In  the  first  step  of  the  U.  S.  process,  a  solution  of  bromide  of  iron  is  formed  ; 
and  this,  by  the  addition  of  the  solution  of  carbonate  of  potassa,  is  decomposed 
so  as  to  generate  carbonate  of  the  protoxide  of  iron  which  precipitates,  and 
bromide  of  potassium  in  solution.  By  straining,  the  precipitated  carbonate 
is  separated,  and  from  the  strained  liquor  crystals  of  bromide  of  potassium  are 
obtained  by  due  evaporation.  In  the  Br.  process,  by  reaction  between  potassa 
and  bromine,  the  bromide  of  potassium  and  bromate  of  potassa  are  produced  in 
solution,  and,  having  been  obtained  dry  by  evaporation,  are  exposed  with  the 
powder  of  charcoal  to  a  red  heat,  whereby  the  bromate  of  potassa  is  converted 
into  bromide  of  potassium  by  the  separation  of  its  oxygen.  The  remainder  of 
the  process  consists  in  obtaining  the  bromide  in  crystals  by  solution  in  boiling 
water,  which  deposits  it  ou  cooling. 

Properties,  &c.  Bromide  of  potassium  is  a  permanent,  colourless,  anhydrous 
salt,  crystallizing  in  cubes  or  quadrangular  prisms,  and  having  a  pungent,  saline 
taste,  similar  to  that  of  common  salt,  but  more  acrid.  It  is  very  soluble  in  cold 
water,  more  so  in  hot,  and  but  slightly  soluble  in  alcohol.  When  heated  it  de- 
crepitates, and,  at  a  red  heat,  fuses  without  decomposition.  If  its  aqueous  solu- 
tion be  mixed  with  a  little  chlorine  water,  and  then  shaken  with  ether,  the  bro- 
mine, separated  by  the  chlorine,  will  be  dissolved  by  the  .ether,  which  will  rise 
to  the  surface  of  a  red  colour.  The  salt  may  thus  be  known  to  be  a  bromide. 
That  the  base  is  potassium  may  be  known  by  the  white  crystalline  precipitate 
produced  by  tartaric  acid  added  to  its  solution.  The  following  characters  are 
given  of  the  salt  in  the  TJ.  S.  Pharmacopoeia.  "  Its  aqueous  solution  does  not 
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nffi'ct  tho  colour  of  litmu8  or  turmeric,  and  Is  not  precipitated  by  chloride  of 
barium.  When  mixed  with  starch  and  treated  with  sulphuric  acid,  it  becomes 
yellow.  The  salt,  when  subjected  to  heat,  does  not  lose  weight.  Ten  grains  of 
it  ro(iuire,  for  compleio  precipitation,  14  30  grain.s  of  nitrate  of  silver  [840 
grain-measures  of  the  volumetric  solution  of  nitrate  of  silver,  //r.];  and  the 
precipitate  formed  has  a  yellowish  colour,"  The  object  of  adding  sulphuric 
acid  with  the  starch,  is  to  set  the  bromine  free.  If  iodine  be  set  free  at  the 
same  time,  the  starch  will  assume  a  violet  or  feeble  blue  colour.  To  test  for 
iodine  in  this  salt,  Lassaigne  recommends  to  add  to  its  solution  a  few  drops 
of  chlorine  water,  and  then  to  introduce  a  piece  of  starched  white  paper.  If 
iodine  be  present,  tho  starch  will  become  violet,  or  faintly  blue ;  and  iodide  of 
potassium,  which  is  not  an  unfre(|uent  impurity,  may  thus  be  detected.  The 
absence  of  iodine  is  to  be  inferred  from  the  non-production  of  a  blue  colour,  upon 
the  addition  of  a  drop  of  an  aqueous  solution  of  bromine  or  chlorine  to  a  solu- 
tion of  the  salt  mixed  with  mucilage  of  starch.  Jir.  If  the  salt  decomposes 
more  nitrate  of  silver  than  is  above  stated,  its  saturating  power  is  greater  than 
it  should  be,  and  the  presence  of  a  chloride,  probal)ly  of  potassium  or  sodium, 
may  be  suspected.  Chlorides  may  be  more  certainly  detected  by  precipitating 
the  salt  with  nitrate  of  silver,  and  treating  the  precipitate  with  a  slight  excess 
of  ammonia.  If  there  be  a  chloride,  the  chloride  of  silver  will  be  thrown  down, 
to  be  dissolved  by  the  ammonia;  and  the  solution  thus  obtained,  if  treated 
with  nitric  acid  in  excess,  will  throw  down  a  white  precipitate  of  chloride  of 
silver.  (Journ.  de  Pharm.,  Dec.  1863,  p.  514.)  An  iodide  of  an  alkaline  metal 
will  be  detected  by  adding  to  the  solution  of  the  bromide  the  chloride  of  palla- 
dium, which  will  precipitate  all  the  iodine  in  the  form  of  iodide  of  palladium, 
while  the  bromide  of  that  metal  will  remain  in  solution.  (Ibid.)  Bromide  of  po- 
tassium consists  of  one  eq.  of  bromine  784,  and  one  of  potassium  39  2=11T'6. 
Medical  Properties.  Bromide  of  potassium  is  alterative  and  resolvent,  and  is 
thought  to  be  sedative  to  the  nervous  system  and  powerfully  antaphrodisiac*  In 
1828,  Pourche  used  it  with  benefit,  both  internally  and  in  the  form  of  ointment, 
in  the  treatment  of  bronchocele  and  scrofula.  Favourable  results  were  obtained 
by  the  late  Dr.  T.  Williams,  of  London,  from  its  use  as  an  internal  remedy  in 
enlarged  spleen,  and  it  has  been  given  advantageously  in  goitre.  According 
to  Ricord,  it  produces  effects  in  secondary  syphilis  similar  to  those  of  iodide 
of  potassium,  but  acts  more  slowly.  The  same  view  is  taken  of  its  slow  action 
in  syphilis  by  Dr.  John  Bgan.  This  surgeon,  after  experimenting  with  bromide 
of  potassium  for  four  years  in  the  Westmoreland  Lock  Hospital,  found  its  ef- 
fects, in  secondary  and  tertiary  syphilis,  slow  and  unsatisfactory,  when  compared 
with  those  of  the  iodide.  While  the  latter  generally  increased  the  appetite  and 
improved  digestion,  the  bromide  not  unfrequently  produced  nausea  and  derange- 
ment of  the  digestive  organs.  M.  Huette,  from  extensive  trials  of  the  remedy  in 
the  same  stages  of  syphilis,  found  it  inefficacious ;  exhibiting,  in  its  effects,  a 
marked  contrast  to  iodide  of  potassium,  which  rapidly  relieved  the  cases  in 
which  the  bromide  had  failed.  {Ann.  de  TMrap.,  1851,  p.  216.)  Given  in  large 
do.ses  (from  two  to  five  drachms  daily),  it  produces  headache,  followed  by  a  pe- 
culiar intoxication,  with  torpor  and  drowsiness,  slowness  ofthe  pulse,  temporary 
dulness  of  sight  and  hearing,  and  weakness  of  the  intellectual  faculties.  In  one 
case,  observed  by  M.  Ranies,  the  insensibility  was  so  complete  that  the  puncture 
of  the  skin  with  a  suture  needle  was  not  felt,  and  the  titillation  of  the  conjunctiva 
and  fauces  with  a  feather  produced  neither  winking  nor  desire  to  vomit.  (Journ. 
de  Pharm.,  Dec.  1849.)  Anaesthesia  of  the  fauces,  produced  by  the  bromide,  was 

*  For  an  account  of  experiments  in  reference  to  tho  physiological  effects  of  bromide 
of  potassium,  for  which  we  have  not  space  here,  the  reader  is  referred  to  the  Treatise 
by  Dr.  Wood  on  Thernp^'utics  and  Pharmacology  (3d  ed.,  ii.  398,  A. D.  1868) ;  and, since 
the  publication  of  tlmt  work,  for  researches  by  Eulenburg  and  Guleman,  to  the  An- 
nuaire  de  Therapeuiique  (18()8,  p.  191),  and  for  similar  experimental  researches  by  Dr. 
J.  H.  Bill,  U.  S.  Army,  to  the  Am.  Journ.  of  Med.  ScL  (July,  1868,  p.  17).— Note  to  the 
Viirteenih  edition. 
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subsequently  observed  by  M.  Huette,  who  also  noticed  in  it  the  property  of  in- 
ducing more  or  less  torpidity  of  the  genital  organs.  Its  powers  as  an  antapbro- 
disiac  have  been  confirmed  by  Dr.  Thielmann,  of  St.  Petersburg,  M.  Trousseau, 
of  Paris,  and  subsequently  by  many  others.  Sir  Charles  Locoek  has  used  it  ad- 
vantageously in  hysterical  epilepsy,  and  other  nervous  affections  connected  with 
uterine  disorder ;  and  others  have  found  it  useful  generally  in  cases  of  that 
disease  not  dependent  upon  incurable  lesions.  It  has  also  proved  advantageous 
in  chorea.  Dr.  Garrod  has  found  it  powerfully  sedative  to  the  sexual  function, 
and  recommends  it  strongly  in  nymphomania,  priapism,  certain  forms  of  menor- 
rhagia,  and  even  in  ovarian  tumours.  {Med.  Times  and  Gaz.,  March,  1864, 
p.  276.)  Dr.  Bedford  Brown,  of  Washington,  D.  C,  has  experienced  great  ad- 
vantage from  it,  taken  internally,  in  the  resolution  of  enlarged  testicles.  {Am. 
Journ.  of  Med.  Sci.,  July,  1867,  p.  97.)  It  is  said  to  be  efficacious  in  the  pain- 
ful erections  occurring  in  gonorrhcea;  and  has  been  much  used,  with  supposed 
benefit,  in  spermatorrhoea ;  but  Dr.  W.  F.  Munroe,  of  Boston,  has  failed  with 
it  in  chordee,  unless  when  associated  with  general  nervous  disorder.  {N.  Y. 
Med.  Journ.,  July,  1868,  p.  327.)  It  is  thought  to  have  proved  useful  in  hoop- 
ing-cough. Dr.  J.  Jones,  of  London,  has  found  it  very  effectual  in  certain  in- 
fantile convulsions,  given  in  the  dose  of  two  or  three  grains  every  four  or  six 
hours  (Ibid.,  p.  254)  ;  and  a  case  of  obstinate  asthma,  in  the  care  of  Dr.  J.  D. 
Palmer,  of  Monticello,  Florida,  was  greatly  benefited  by  its  use.  (Bosi.  Med. 
and  Surg.  Journ.,  March  26, 1868,  p.  127.)  Dr.  A.  J.  Stone,  of  Boston,  speaks 
strongly  of  its  efficacy  in  checking  the  nausea  so  apt  to  follow  the  use  of  ether 
as  an  anaesthetic  (Med.  Record,  May  15, 1868,  p.  137)  ;  and  Dr.  J.  H.  Packard, 
of  Philadelphia,  has  employed  it  successfully  in  the  nausea  and  vomiting  of 
pregnancy,  when  owing  to  reflex  irritation  of  the  stomach.  {Am.  Journ.  of 
Med.  Sci.,  July,  1868,  p.  133.)  By  M.  Ozanam,  of  Paris,  it  has  been  success- 
fully used  in  fourteen  cases  of  pseudomembranous  affections,  two  of  which  were 
croup.  It  has  been  given  with  good  effect  by  Mr.  Spencer  Walls,  of  London, 
in  cancerous  tumours,  in  the  dose  of  from  five  to  ten  grains,  with  one,  two,  or 
three  drachms  of  cod-liver  oil,  three  times  a  day.  {Med.  T.  and  Gaz.,  July,  1857, 
p.  31.)  In  reference  to  its  anaesthetic  action  on  the  fauces,  it  has  been  usefully 
employed  in  examination  of  these  parts,  and  in  operations  upon  them.  Besides 
the  nervous  affections  mentioned  above,  it  has  been  employed  with  more  or  less 
asserted  advantage  in  neuralgia,  palpitation  of  the  heart,  delirium,  and  other 
forms  of  mental  disorder,  and  especially  want  of  sleep.  Perhaps  in  no  morbid 
condition  has  it  proved  so  efficacious,  or  been  so  much  used,  as  in  sleeplessness 
dependent  on  functional  disorder. 

Bromide  of  potassium  may  be  given  in  the  form  of  pill,  or  dissolved  in  water, 
in  doses  of  from  three  to  twenty  grains  three  times  a  day.  When  used  as  an  an- 
taphrodisiac,  the  dose  may  be  two  or  three  grains  every  two  hours.  For  pro- 
curing sleep,  twenty  grains  of  it  may  be  given  morning  and  evening,  or  three 
times  a  day,  and  continued  for  several  days,  when  a  permanent  effect  is  re- 
quired ;  and  the  same  quantity,  followed  by  half  the  dose  every  half  hour  or 
hour,  at  night  when  a  temporary  action  only  is  wanted.  The  ointment  may  be 
made  by  mixing  from  a  scruple  to  two  drachms  of  the  bromide  with  an  ounce 
of  lard.  Of  this  from  half  a  drachm  to  a  drachm  may' be  rubbed  on  a  scrofulous 
tumour,  or  other  part  where  its  local  action  is  desired,  once  in  twenty- four  hours. 
Sometimes  bromine  is  aded  to  this  ointment  in  the  proportion  of  thirty  minims 
to  the  ounce  of  lard.  B. 

POTASSII  CYAKIDUM.  V.  S.  Potassii  Cyanuretum.  U.  S.  1850. 
Cyanide  of  Potassium.   Cyanuret  of  Potassium. 

"Take  of  Ferrocyanide  of  Potassium,  dried,  eight  troyounces ;  Pure  Car- 
bonate of  Potassa,  dried,  three  troyounces.  Mix  the  salts  intimately,  and  throw 
the  mixture  into  a  deep  iron  crucible  previously  heated  to  redness.  Maintain 
the  temperature  until  effervescence  ceases,  and  the  fused  mass  concretes,  of  a 
pure  white  colour,  upon  a  M^arm  glass  rod  dipped  into  it.  Then  pour  out  the 
liquid  carefully  into  a  shallow  dish  to  solidify,  ceasing  to  pour  before  the  salt 
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becomes  contaminatod  with  the  precipitated  iron.  Break  up  the  inasB  while  yet 
warm,  and  keep  the  pieces  in  a  wjill-Htopped  bottle."  U.  S. 

'I'lu' above  processforobtalnlnj^  this  cyanide,  which  isthatof  F.  AE.Rodfrers, 
though  j^aMierally  known  under  llje  name  of  Liel)ijr,  was  substituted,  in  the  U.  S. 
I'harniacop(jeia  of  1850,  for  the  process  in  whidi  the  ferrocyunide  is  i/^nited 
witliout  addition.  It  furnishes  a  lurjj^e  product,  but  a  consideraiile  part  of  it  is 
the  impurity,  cyanatc  of  potassa.  The  reaction  takes  place  Iwtweeu  twoeqs.  of 
ferrocyanide  of  potassium  and  two  of  carl)onato  of  potassa.  The  iron  is  set 
free,  the  carbonic  acid  evolved,  and  a  compound  of  fiveeqs.  of  cyanide  of  po- 
tassium and  one  of  cyanate  of  potassa  is  formed.  The  iron  occupies  the  lower 
jtart  of  the  fu.sed  liquid  ;  and,  if  the  latter  be  carefully  poured  out  to  solidify, 
the  portion  contaminated  with  the  iron  maybe  left  behind.  The  reaction  is  ex- 
j.lained  l)y  thefoilowinicequation:  2(2KCy,FeCy)  and2(KO,CO,)=5KCyand 
K(),CyO  and  2Fe  and  2C0,.  Dr.  Wittstein  gives  the  reaction  differently,  to 
explain  tiie  larger  proportion  of  cyanate  of  potassa  formed  than  the  above 
equation  calls  for.  lie  conceives  that  the  product  consists  of  seven  eqs.  of  cya- 
nide of  potassium,  and  three  of  cyanate  of  potassa.  MM.  Fordos  and  Gclis,  in 
an  able  paper  contained  in  ihc  Journ.de  P/ia?-maciefor  Aug.  1857,  have  pointed 
out  numerous  causes  which  concur  in  rendering  the  salt,  as  obtained  by  the  u.so 
of  carbonate  of  potassa,  impure.  The  commercial  cyanide,  which  is  obtained 
by  this  process,  was  found  by  these  writers  to  be  very  impure,  only  containing 
from  ."JG  to  55  per  cent,  of  the  pure  salt.  The  cyanate  of  potassa  may  be  readily 
detected  by  saturating  the  product  with  an  acid,  which  will  cause  an  efferves- 
cence of  carbonic  acid,  and  the  generation  of  a  salt  of  ammonia.  According  to 
Dr.  Schwarz,  it  may  be  freed  from  cyanate  and  carbonate  of  potassa,  by  treat- 
ing the  impure  cyanide  with  bisulphuret  of  carbon,  which  dissolves  it,  and  may 
be  recovered  in  great  measure  by  distillation.  (Chem.  News,  no.  190,  p.  41.) 

In  the  process  in  which  the  ferrocyanide  of  potassium  is  ignited  alone  (former 
U.  S.  process),  the  salt  is  first  deprived  of  its  water  of  crystallization  by  exposure 
to  a  moderate  heat,  and  then  calcined  at  a  red  heat  for  two  hours,  in  order  to 
decompo.se  the  cyanide  of  iron.  The  product  of  the  calcination  is  a  black,  porous 
mass,  consisting  of  cyanide  of  potassium,  mixed  with  carburet  of  iron  and  char- 
coal. As  the  cyanide  is  very  prone  to  absorb  oxygen,  especially  when  hot, 
whereby  it  is  decomposed,  atmospheric  air  is  excluded  from  the  retort  while  it 
is  cooling,  by  luting  its  orifice.  When  the  whole  is  cold,  the  black  mass  is  re- 
duced to  coarse  powder,  and  exhausted  by  cold  distilled  water,  which  dissolves 
the  cyanide  of  potassium,  and  leaves  the  carburet  of  iron  and  charcoal  behind. 
The  filtered  liquor,  therefore,  is  an  aqueous  solution  of  cyanide  of  potassium, 
which  is  obtained  in  a  solid  state  by  a  rapid  evaporation  to  dryness.  During 
the  evaporation,  a  small  portion  of  the  cyanide  is  decomposed,  attended  with 
the  evolution  of  ammonia,  and  the  production  of  formiate  of  potassa.  A  portion 
of  this  salt,  therefore,  contaminates  the  cyanide,  as  obtained  by  this  process; 
but  the  quantity  is  too  small  to  interfere  with  its  medicinal  action.  Thedecom- 
))osition  here  referred  to  takes  place  between  one  eq.  of  cyanide  of  potassium 
and  four  of  water,  and  is  represented  by  the  following  equation,  in  which  the 
cyanogen  is  expressed  by  its  full  symbol  NC,,  and  formic  acid  by  CjHO, :  K,NC, 
and  4H0  =  NIl3  and  KO.C^HOj.  This  decomposition  is  avoided  by  exhausting 
the  black  mass  with  boiling  alcohol  of  60  per  cent.  (sp.  gr.  0890)  instead  of 
with  water.  The  alcoholic  solution,  by  evaporation  to  a  pellicle,  lets  fall  the 
salt  upon  cooling,  as  a  crystalline  precipitate,  perfectly  white  and  pure. 

According  to  the  process  of  the  French  Codex,  which  is  that  of  llobiquet, 
this  cyanide  is  obtained  in  the  dry  way,  without  the  u.se  of  any  solvent.  The 
calcination  is  performed  in  a  coaled  stoneware  retort,  half-filled  with  the  ferro- 
cyanide, to  which  a  tube  is  attached  for  collecting  the  gaseous  products.  When 
these  cease  to  be  disengaged,  the  heat  is  gradually  raised  to  a  very  high  tem- 
perature, at  which  it  is  kept  for  a  quarter  of  an  hour;  after  which  the  tube  is 
closed  with  luting,  and  the  whole  left  undisturbed  until  quite  cold.  When  the 
calcination  is  thus  conducted,  the  retort,  upon  being  broken,  will  be  found  to 
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contain  a  black  matter,  covered  with  a  fused  layer  of  pure  cyanide  of  potas- 
sium, resembling  white  enamel.  This  is  detached  by  means  of  a  knife,  and 
immediately  transferred  to  a  bottle,  with  an  accurately  fitting  stopper.  The 
black  matter,  under  the  name  of  black  cyanide  of  potassium,  is  also  kept  for 
medicinal  use;  but  the  dose  of  this  cannot  be  accurately  fixed,  on  account  of 
its  containing,  at  different  times,  more  or  less  impurity. 

According  to  MM.  Fordos  and  Gelis,  the  French  Codex  process  should  su- 
persede the  carbonate  of  potassa  process ;  as  it  gives  a  product  far  purer,  and 
in  larger  proportion  to  the  materials  employed,  estimated  by  the  pure  product. 
The  same  process  is  preferred  by  Mr.  Donovan,  who  has  modified  it  by  substi- 
tuting, for  the  stoneware  retort,  an  iron  mercury  bottle,  which,  when  cold,  must 
be  cut  in  two  by  a  chisel  and  hammer  to  get  out  the  product.  The  same  recom- 
mendation of  iron  in  preference  to  stoneware  vessels,  is  made  by  Fordos  and 
Gelis,  who  found  that  the  latter,  at  the  high  heat  employed,  were  acted  on. 

The  process  of  Wiggei's  consists  in  disengaging  hydrocyanic  acid  from  a 
mixture  of  ferrocyanide  of  potassium  and  sulphuric  acid,  and  passing  it  into  a 
cooled  receiver,  containing  an  alcoholic  solution  of  hydrate  of  potassa.  The 
contents  of  the  receiver  ultimately  form  a  solid  magma  of  the  cyanide,  which 
is  drained,  washed  several  times  with  strong  alcohol,  pressed  between  folds  of 
bibulous  paper,  and  dried  as  quickly  as  possible. 

Cyanide  of  potassium  may  be  formed  by  passing  a  current  of  strongly  heated 
nitrogen  over  charcoal,  impregnated  with  carbonate  of  potassa,  and  heated  to 
white  redness,  {'^ae  page  715.) 

Properties.  Cyanide  of  potassium,  as  prepared  by  the  IT.  S.  formula,  is  in 
white,  opaque,  amorphous  masses,  having  a  sharp,  somewhat  alkaline  and  bit- 
ter-almond taste,  and  an  alkaline  reaction.  If  yellow  it  contains  iron.  It  is  deli- 
quescent in  moist  air,  readily  soluble  in  water  when  reduced  to  powder,  and 
sparingly  soluble  in  strong  alcohol.  Its  solution  effervesces  with  acids.  The  salt 
and  its  solution,  when  exposed  to  the  air,  exhale  the  odour  of  hydrocyanic  acid, 
and  become  weaker;  but  the  change  takes  place  slowly.  Orfila  found  that  the 
salt,  after  fourteen  days'  exposure,  by  which  it  was  almost  entirely  liquefied, 
still  possessed  energetic  poisonous  properties.  He  thinks,  therefore,  that  the 
bad  effects  of  opening  the  containing  bottle,  in  dispensing  the  medicine,  have 
been  exaggerated.  Unfortunately,  the  salt  varies  in  quality,  independently  of  the 
effects  of  time  and  exposure.  Dr.  David  Stewart,  of  Baltimore,  examined  six 
samples  of  this  cyanide,  on  sale,  and  found  them  to  vary  considerably  in  purity. 
Besides  water,  the  usual  impurities  are  hydrate,  carbonate,  cyanate,  and  formiate 
of  potassa.  They  sometimes  amount  to  half  the  weight  of  the  cyanide,  consist- 
ing principally  of  the  carbonate.  From  the  extensive  use  at  present  made  of  cya- 
nide of  potassium  in  electro-metallurgy  and  photography,  it  is  of  importance  to 
have  a  reliable  test  of  its  purity.  Such  a  test  has  been  discovered  by  MM.  Fordos 
and  Gelis,  founded  on  the  fact  that  two  eqs.  of  iodine  rapidly  react  with  one  of 
the  cyanide,  so  as  to  form  a  colourless  compound,  consisting  of  one  eq.  of  iodide 
of  potassium,  and  one  of  iodide  of  cyanogen  :  KCy  and  21  =  KI  and  Cyl.  Ac- 
cordingly, a  tincture  of  iodine  of  known  strength  is  gradually  added  to  an  aque- 
ous solution  of  a  given  weight  of  the  cyanide  to  be  tested,  until  it  assumes  a  per- 
.manent  yellowish  tinge;  and  the  amount  of  iodine  expended  indicates  the  pro- 
iportion  of  cyanide  in  the  specimen.  A  necessary  preliminary  step,  before  using 
the  tincture,  is  to  add  sufficient  carbonic  acid  water  to  the  solution  of  the  cyanide, 
to  convert  any  hydrate  or  carbonate  of  potassa  present  into  bicarbonate,  in  which 
state  neither  has  any  action  on  the  iodine.  (Chem.  Gaz.,  Oct.  15,  1852,  p.  387.) 
This  test  is  applicable  to  other  cyanogen  compounds.  (&eepage9iji:.)  Mr.Thorn- 
ton  J.  Herapath's  test  for  commercial  cyanide  of  potassium  is  a  standard  solution 
of  ammonio-sulphate  of  copper,  the  blue  colour  of  which  is  destroyed  by  a  solu- 
tion of  the  cyanide.  The  copper  solution  is  added  to  one  of  the  cyanide  of  known 
strength,  until  a  faint  blue  coloration  is  produced ;  and  the  richness  of  the  sam- 
ple in  pure  cyanide  is  in  proportion  to  the  quantity  of  the  copper  solution  re- 
quired. {Chemist,  April,  1856,  and  Feb.  1857.)  Applying  this  test  to  five  sam- 
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fcles,  Mr.  llcrnpath  found  the  proportion  of  pui^  cyanide  to  vary  from  41  to 
\b  per  cent.  Cyanide  of  potassium  yields  with  nitrate  of  silver  a  jjrecipitato 
)f  cyanide  of  silver,  wholly  8ulul)U'  in  aninioiiia  and  boiliuf^  nitric  acid.  It  con- 
ists  of  one  cq.  of  cyanogen  20,  and  one  of  potassium  39  2  =  C5"2. 

Medical  Properlies.  Cyanide  of  potassium  is  pre-eminently  poisonous,  not- 
ig  precisely  like  hydrocyanic  acid  as  a  poison  and  as  a  medicine.  (Seeylr<V/um 
Jydroci/anicum  iJilutum.)  Since  the  tenth  edition  of  this  work  was  published, 
three  fatal  cases  of  poisoning  by  this  salt  have  occurred  in  the  United  States. 
The  first  case,  reported  by  Dr.  C.  E.  Ware,  of  Boston,  was  that  of  a  woman  who 
took,  by  mistake,  a  teaspoonful  of  a  solution,  containing  al)out  seven  grains  of 
the  salt.  The  .second  and  third  cases  occurred  in  Baltimore,  and  arose  from  the 
mistake  of  an  apothecary  in  putting  up  cyanide  of  potassium  for  chlorate  of  ))0- 
tassa  in  a  mixture.  A  dose  of  the  mi.xture  destroyed  a  child,  and,  likewise,  the 
apothecary,  who,  to  show  his  confidence  in  the  correctness  with  which  it  had 
l)een  compounded,  swallowed  a  portion  of  it  himself.  Hydrocyanic  acid  has 
been  detected  in  the  blood  of  a  person  who  had  been  fatally  poisoned  by  the 
cyanide.  (Yenghauss,  Arch,  der  Pharm.,  clii.  138.)  The  grounds  on  which  this 
cyanide  was  proposed  as  a  substitute  for  hydrocyanic  acid  by  Robiqiiet  and 
Villerme,  were  its  uniformity  as  a  chemical  product,  and  its  less  lialjility  to 
undergo  decomposition.  The  dose  is  the  eighth  of  a  grain,  dis.<?olved  in  half  a 
fluidounce  of  distilled  water,  to  which  may  be  added  half  a  fluidrachm  of  syrup 
of  lemons,  if  the  prescriber  wish  to  set  the  hydrocyanic  acid  free.  The  spurious 
cyanide,  formed  by  calcining  dried  mu.scular  flesh  with  potash,  consists  prin- 
cipally of  carbonate  of  potassa,  and  is  but  slightly  poisonous.  {Orfila)  A  .so- 
lution of  cyanide  of  potassium,  made  with  from  one  to  four  grains  to  the  fluid- 
ounce  of  water,  has  been  recommended  in  neuralgic  and  other  local  pains,  ap- 
l)lied  by  means  of  pieces  of  linen.  Mr.  Guthrie  found  that  a  solution  of  from 
three  to  six  grains  to  the  fluidounce  of  distilled  water,  answered  admirably, 
applied  by  drops  every  other  day,  for  removing  the  olive-coloured  stains  of  the 
conjunctiva  caused  by  nitrate  of  silver.  B. 

POTASSII  lODIDUM.  U.S.,  Br.    Iodide  of  Potnssium. 

"Take  of  Potassa  six  trorjounces ;  Iodine,  in  fine  powder,  sixteen  troy- 
ounces,  or  a  sufficient  quantity;  Charcoal,  in  fine  powder,  two  trot/ounces ;  Dis- 
tilled Water  a  sufficient  quantity.  To  the  Potassa,  dissolved  in  three  pints  of 
Distilled  Water,  boiling  hot,  gradually  add  the  Iodine,  stirring  after  each  addi- 
tion until  the  solution  becomes  colourless,  and  continue  the  additions  until  the 
liquid  remains  slightly  coloured  from  excess  of  Iodine.  Evaporate  the  solution 
to  dryness,  stirring  in  the  charcoal  towards  the  close  of  the  operation,  so  that  it 
may  be  intimately  mixed  with  the  dried  salt.  Rul)  this  to  powder,  and  heat  it  to 
dull  redness  in  an  iron  crucible,  maintainingthat  temperature  for  fifteen  minutes; 
then,  after  it  has  cooled,  dissolve  out  the  saline  matter  with  Distilled  Water,  filter 
the  solution,  evaporate,  and  set  it  aside  to  crystallize.  An  additional  quantity 
of  crystals  may  be  obtained  from  the  mother-water  by  evaporating  and  crys- 
tallizing as  before."  U.  S. 

"Take  of  Solution  of  Potash  one  gallon  [Imperial  measure]  ;  Iodine  twenty- 
nine  ounces  [avoirdupois],  or  a  sufficiency ;  Wood  Charcoal,  in  fine  powder, 
three  0MJ7ceiJ  [avoird.].  Put  the  Solution  of  Potash  into  a  glass  or  porcelain 
vessel,  and  add  the  Iodine  in  small  quantities  at  a  tinie  with  constant  agitation, 
until  the  solution  acquires  a  permanent  brown  tint.  Evaporate  the  whole  to 
dryness  in  a  porcelain  dish,  pulverise  the  residue,  and  nux  this  intimately  with 
the  Charcoal.  Throw  the  mixture,  in  small  quantities  at  a  time,  into  a  red-hot 
iron  crucible,  and,  when  the  whole  has  been  brought  to  a  state  of  fusion,  re- 
move the  crucible  from  the  fire  and  pour  out  its  contents.  When  the  fused  mass 
has  cooled,  dissolve  it  in  two  pints  [Imp.  nieas.]  of  boiling  distilled  water,  filter 
through  paper,  wash  the  filter  with  a  little  boiling  distilled  water,  unite  the 
liquids,  and  evaporate  the  whole  till  a  film  forms  on  the  surface.  Set  it  aside  to 
cool  and  crystallise.    Drain  the  crystals,  and  dry  them  quickly  with  a  gentle 
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heat.    Moi'e  crystals  may  be  obtained  by  evaporating  the  mother-liquor  and 
cooling.    The  salt  should  be  kept  in  a  stoppered  bottle."  B?'. 

In  these  processes,  which  are  essentially  the  same,  an  aqueous  solution  of 
potassa  is  treated  with  iodine  in  slight  excess.  The  result  of  thus  saturating 
potassa  with  iodine  is  the  formation  of  two  salts,  iodide  of  potassium  and  iodate 
of  potassa.  Six  eqs.  of  iodine  react  with  six  of  potassa,  and  tliere  are  formed 
five  eqs.  of  iodide  of  potassium,  and  one  of  iodate  of  potassa  (6K0  and  GI  =  5KI 
and  KO.IOj).  By  evaporating  the  solution  to  dryness  the  mixed  salts  are  ob- 
tained ;  and,  if  the  dry  mass  be  exposed  to  a  red  heat,  the  iodate  will  be  con- 
verted into  iodide  of  potassium,  thus  removing  this  impurity  from  the  iodide. 
In  the  formula  the  mixed  salts,  towards  the  close  of  their  evaporation  to  dry- 
ness, are  directed  to  be  mixed  with  powdered  charcoal,  according  to  the  plan  of 
Mr.  Scanlan,  which  facilitates  the  deoxidation  of  the  iodate.  This  being  accom- 
plished by  a  dull  red  heat,  the  iodide  of  pota.ssium  is  dissolved  out  of  the  mass, 
and  the  solution  set  aside  to  crystallize. 

In  the  late  Ed.  and  Dub.  processes  the  first  step  was  to  form  iodide  of  iron  in 
solution,  precisely  as  is  done  in  the  formula  for  that  compound  ;  and  the  second 
to  decompose  it  by  carbonate  of  potassa,  which  gave  rise  to  iodide  of  potassium 
in  solution,  and  a  precipitate  of  carbonate  of  protoxide  of  iron.  The  solution  of 
iodide  of  potassium  was  separated  by  filtration  and  washing  from  the  precipitated 
carbonate,  and  evaporated  to  dryness.  The  dry  salt  was  then  freed  from  iron 
and  other  impurities  by  solution  in  boiling  water  or  alcohol,  filtration,  and  cryis- 
tallization.  Messrs.  T.  and  H.  Smith,  of  Edinburgh,  instead  of  washing  the  pre- 
cipitate, prefer  the  plan  of  pressing  it  strongly  in  a  cloth,  in  order  to  extract  the 
remains  of  the  solution.  The  mass  left  is  broken  up  in  a  portion  of  distilled 
water  equal  to  abouttwo-thirdsof  the  weight  of  the  iodine  employed,  and  pressed 
a  second  time.  Proceeding  thus,  less  water  is  used,  and  less  evaporation  is  neces- 
sary. The  solution  obtained  by  them  is  evaporated  to  dryness,  and  the  dry  salt 
is  carefully  fused  in  an  iron  pot,  in  order  to  free  it  from  colour.  It  is  then  dis- 
solved, and  the  solution,  by  filtration,  concentration,  and  cooling,  furnishes  a 
perfectly  pure  iodide  nearly  to  the  last.* 

Propej'ties,  &c.  Iodide  of  potassium,  sometimes  incorrectly  called  hydrio- 
date  of  potassa,  is  in  opaque,  white  or  transparent  crystals,  permanent  in  a  dry 
air,  slightly  deliquescent  in  a  moist  one,  and  having  a  sharp  saline  taste.  It 
does  not  change  the  colour  of  litmus,  and  has  little  or  no  effect  on  turmeric. 
According  to  the  Messrs.  Smith,  of  Edinburgh,  it  is  not  at  all  deliquescent  when 
perfectly  pure.  It  generally  crystallizes  in  cubes.  It  is  soluble  in  about  two- 
thirds  of  its  weight  of  cold  water,  and  in  from  six  to  eight  parts  of  rectified 
spirit.  If  solution  of  iodide  of  potassium  be  mixed  with  solution  of  starch,  and 
a  minute  quantity  of  solution  of  chlorine  be  added,  a  blue  colour  will  be  pro- 
duced ;  the  chlorine  combining  with  the  pota.ssium  and  thus  liberating  the  iodine 
which  forms  a  blue  compound  with  starch.  Its  solution  is  decomposed  by  the 
addition  of  a  few  drops  of  sulphuric  acid,  hydriodic  acid  being  generated,  which 
speedily  undergoes  decomposition,  with  evolution  of  iodine  ;  and,  if  starch  be 

*  For  formulas  by  Prof.  Mayer,  of  New  York,  for  the  preparation  of  the  iodides  and 
bromides,  based  on  the  reaction  betwen  iodine  or  bromine  on  the  one  hand,  and  iron  and 
bicarbonate  of  potassa  or  the  carbonate  of  soda,  lithium,  or  lime,  according;  to  the  parti- 
cular iodide  wanted,  on  the  other,  see  the  Am.  Journ.  of  Pharm.  (July,  1862,  p.  292).  An- 
other process  of  Liebis?,  as  detailed  by  Mr.  Squire,  will  be  found  in  the  same  journal  for 
Sept.  18G2  (p.  437).  To  1  part  of  phosphorus  covered  with  40  parts  of  water,  20  parts  of 
iodine  are  gradually  added  ;  the  solution  of  phosphoric  and  hydriodic  acids  thus  obtained 
is  poured  otf,  and  milk  of  lime  added  in  slight  excess  ;  the  whole  is  placed  uponi  a  filter, 
and  the  precipitate,  consisting  of  phosphate  of  lime,  is  pressed  and  washed  ;  the  tiltrate, 
containing  only  iodide  of  calcium,  is  boiled  down,  with  12  parts  of  powdered  sulphate  of 
potassa,  to  about  one-half;  the  whole,  after  standing  six  hours,  is  tiltered,  and  the  pre- 
cipitate pressed  as  before  ;  a  little  pure  carbonate  of  potassa  is  added  to  the  filtrate  to  re- 
move every  trace  of  lime  ;  and  the  filtered  solution,  containing  only  iodide  of  potassium, 
yields  that  salt  in  crystals  by  concentration.  By  slight  modifications  of  the  process,  the 
iodides  of  sodium,  lithium,  and  various  other  metals  may  be  obtained.  [Note  to  the  twelfth 
edition.) 
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athU'il  after  the  lapse  of  a  few  miautea,  a  blue  colour  \h  produced.  Tiie  starch 
test  will  not  give  the  characteristic  blue  colour  immediately,  if  added  simulta- 
iieousiy  with  the  acid,  unlesa  the  iodide  of  potassium  contains  iodate  of  potassa, 
which  injpurity  causes  an  immediate  liberation  of  iodine.  The  blue  colour  being 
l)ro(luce(l  l)y  the  starch  and  acid,  if  simultaneously  added,  is,  therefore,  a  sign 
of  impurity.  A  very  delicate  test  of  iodide  of  potassium,  and  other  soluble 
iodides,  is  that  of  M.  Orange.  It  consists  in  pouring  a  little  of  the  liquid  to  be 
examined  into  a  te.st  tube,  adding  a  few  drops  of  solution  of  starch,  and  passing 
through  the  mixture  a  few  bubbles  of  fuming  nitrous  acid.  The  liquid  immedi- 
ately assumes  a  paleroso  colour,  inclining  to  violet,  if  containing  l-200,000th 
of  it's  weight  of  the  iodide,  and  a  bright-l)lue  colour,  if  1-100, 000th  is  present. 
(Sve  page  iSi.)  "When  tartaric  acid  is  freely  added  to  a  strong  solution  of  the 
iodide,  it  occasions  a  white  crystalline  precipitate;  and  the  supernatant  liquid, 
if  mixed  with  starch,  becomes  first  purple,  and  finally  blue.  Bichloride  of  pla- 
tinum colours  its  solution  reddish-brown, without  causing  a  precipitate;  chloride 
of  barium  but  slightly  affects  it;  and  sulphate  of  iron  occasions  no  change." 
(U.  S.)  The  non-action  of  the  last  test  shows  the  absence  of  carbonate  of 
potassa.  The  aqueous  solution  is  capable  of  taking  up  a  large  quantity  of 
iodine,  forming  a  liquid  of  a  deep-brown  colour. 

M.  I'ayen  has  noticed  a  curious  effect  produced  by  iodide  of  potassium.  In 
saturated  solution,  this  salt  causes  in  starch  added  to  it  an  enlargement  of  its 
granules  to  twenty-five  or  thirty  times  their  original  volume,  dissolving  the 
interior  substance  of  the  granules,  and  enormously  distending  the  exterior  layer. 
The  bromide  of  potassium  produces  the  same  effect;  but  the  alkaline  chlorides 
neither  cause  the  enlargement  referred  to,  nor  a  solution  of  the  amylaceous 
substance ;  and,  if  the  saturated  solution  of  the  iodide  be  diluted  with  three 
and  a  half  volumes  of  water  or  more,  it  is  inert  in  reference  to  starch  in  the  cold. 
(Journ.  de  Pharm.,ie  ser.,  ii.  373.) 

Expo.sed  to  a  dull  red  heat  iodide  of  potassium  fuses,  and  on  cooling  con- 
cretes into  a  crystalline  pearly  mass,  without  loss  of  weight;  but  at  a  full  red 
heat  it  is  slowly  volatilized  without  decomposition.  The  most  usual  impurities 
contained  in  this  salt  are  the  chlorides  of  potassium  and  sodium,  bromide  of 
potassium,  and  carbonate  and  iodate  of  potassa.  According  to  M.  Payen,  the 
iodide  of  potassium  of  commerce  generally  contains  carbonate  of  potassa  and 
iodine  in  excess.  {Journ.  de  Pharm.,  4e  ser.,  ii.  373.)  He  states,  however,  that 
it  may  be  easily  purified  by  saturating  the  potassa  with  hydriodic  acid,  and 
then  eliminating  the  excess  of  iodine  by  sulphuretted  hydrogen,  boiling,  rest, 
and  filtration.  (Ibid.,  p.  368.)  The  presence  of  a  chloride  may  be  determined 
by  nitrate  of  silver.  This  test  will  throw  down  nothing  from  the  pure  salt  but 
iodide  of  silver,  which  is  scarcely  soluble  in  ammonia;  while  chloride  of  silver 
is  readily  soluble  in  it.  If  then  a  solution  of  the  iodide  be  precipitated  by  an 
excess  of  nitrate  of  silver,  and  agitated  with  ammonia,  the  latter  will  dissolve 
any  chloride  which  may  have  been  thrown  down,  and  will  yield  it  again  as 
a  white  precipitate  on  being  saturated  with  nitric  acid.  If,  on  the  other  hand, 
the  iodide  of  potassium  be  pure,  the  ammonia  will  take  up  only  a  minute  quan- 
tity of  iodide  of  silver,  and  the  addition  of  nitric  acid  will  scarcely  disturb  the 
transparency  of  the  solution.  The  iodide  of  silver  precipitated  from  10  grains 
of  iodide  of  potassium  weighs,  when  washed  and  dried,  14*1  grains.  When 
acetate  of  lead  is  added  to  a  solution  of  iodide  of  potassium,  a  yellow  pre- 
cipitate of  iodide  of  lead  is  thrown  down,  soluble  in  boiling  water.  The  low 
price  of  bromide  of  potassium,  compared  with  that  of  the  iodide,  has  caused  the 
former  to  be  used  to  adulterate  the  latter.  "When  bromide  of  potassium  is  sold 
for  the  iodide,  the  fraud  may  be  detected  by  the  fact  that  the  addition  of  sul- 
phuric acid  produces  copious  reddish  fumes,  instead  of  the  purple  ones,  arising 
from  the  iodide.  In  order  to  detect  bromine,  M.  Personne  first  precipitates  from 
an  aqueous  solution  of  the  suspected  iodide,the  whole  of  the  iodine  as  protiodide 
of  copper,  by  successively  adding,  in  excess,  a  solution  of  sulphate  of  copper, 
and  aqueous  sulphurous  acid  ;  and  then  treats  the  filtered  liquid  with  ether  and 
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chlorine  water,  the  whole  being  shaken  together  and  left  at  rest.  If  bromine  be 
present,  the  etiier  which  rises  to  the  surface  will  be  tinged  of  a  reddish-yellow 
colour.  Fresenius's  test  of  chloride  of  gold  is,  according  to  Dr.  J.  H.  Bill,  of 
the  U.  S.  Army,  very  delicate.  The  iodine  having  been  separated  by  palladium, 
and  the  excess  of  palladium  by  sulphuretted  hydrogen,  the  solution  supposed 
to  contain  bromine,  if  treated  first  with  a  drop  of  muriatic  acid,  and  then  with 
a  drop  of  solution  of  chloride  of  gold,  will,  if  bromine  be  present,  exhibit  a 
decided  yellowness,  which  will  appear  more  obviously  if  the  solution  be  com- 
pared with  pure  water  or  a  weak  solution  of  a  chloride.  (See  Am.  Joum.  of 
Fharm.,  May,  1868,  p.  2T2.)  Carbonate  of  potassa  may  be  discovered  by  lime- 
water,  which  causes  a  milkiness  (carbonate  of  lime),  and  by  tincture  of  iodine, 
the  colour  of  which  is  destroyed.  The  Br.  Pharmacopoiia  admits  a  slight  de- 
gree of  this  impurity,  directing  that  saccharated  solution  of  lime  should  only 
faintly  precipitate  the  solution.  The  iodate  may  be  detected  by  adding  a  solu- 
tion of  tartaric  acid  to  a  solution  of  the  suspected  iodide.  Bitartrate  of  potassa 
will  be  precipitated,  and,  if  the  iodide  be  pure,  a  yellow  colour  is  soon  devel- 
oped by  the  action  of  the  air  on  the  liberated  hydriodic  acid  ;  but,  if  any  iodate 
be  present,  the  test  will  give  rise  to  both  iodic  and  hydriodic  acids,  which,  by 
their  mutual  action,  will  indantly  develop  iodine. 

Mr.  William  Copney  has  pointed  out  an  excellent  test  for  detecting  cnrbonate 
and  iodate  of  potassa,  in  the  use  of  protiodide  of  iron,  in  the  form  of  syrup  of 
iodide  of  iron,  recently  prepared.  (See  Syrupus  Fei'ri  lodidi.)  A  drop  of  the 
syrup  is  added  to  a  solution  of  the  suspected  iodide  of  potassium.  A  bluish  pre- 
cipitate indicates  the  carbonate;  a  red  one,  the  iodate;  and  a  blue  precipitate, 
followed  by  a  red  one,  both  impurities.  Carbonate  of  potassa  is  generally  pre- 
sent in  the  proportion  of  from  1  to  10  per  cent.  Dr.  Christison  has  detected  14| 
per  cent.,  and  Dr.  Pereira  as  high  as  17  per  cent.  An  adulteration  by  the  car- 
bonate under  10  per  cent,  does  not  alter  the  crystalline  appearance  of  the  iodide, 
but  gives  it  an  increased  tendency  to  deliquesce.  When  it  is  greater  it  renders 
the  salt  granular  and  highly  deliquescent.  As  iodide  of  potassium  is  soluble  iu 
rectified  spirit,  anything  left  undissolved  by  that  menstruum  is  impurity.  The 
amount  of  impurity  in  this  salt,  without  ascertaining  its  nature,  may  be  deter- 
mined by  the  method  of  Marozeau,  which  consists  in  adding  a  solution  of  cor- 
rosive sublimate  to  one  of  the  iodide  to  be  examined,  the  salts  being  taken  in 
the  proportion  of  four  eqs.  of  the  iodide  to  one  of  the  bichloride.  If  the  iodide 
be  pure,  its  excess  will  be  just  competent  to  redissolve  all  the  red  iodide  of  mer- 
cury formed  by  the  addition  of  the  corrosive  sublimate  solution.  If  impure,  a 
reddish  colour  from  undissolved  red  iodide  will  appear  before  the  whole  of  the 
latter  solution  is  added.  Accordingly,  if  a  solution  of  one  eq.  of  corrosive  sub- 
limate be  gradually  added  to  a  solution  of  four  eqs.  ofthe  iodide,  until  the  red- 
dish colour  ceases  to  disappear  upon  stirring,  the  proportion  expended  will 
represent  the  pure  iodide,  and  that  unexpended,  the  impurity  in  the  specimen 
examined.  (See  a  paper  of  Mr.  J.  M.  Maisch,  in  the  Am.  Joum.  of  Pharm., 
xxvi.  293.)  Iodide  of  potassium  consists  of  one  eq.  of  iodine  126"3,  and  one  of 
potassium  392  =  165-5.  It  contains  no  water  of  crystallization. 

According  to  M.  Payen,  a  saturated  solution  of  iodide  of  potassium,  which 
will  evince  signs  of  decomposition  by  becoming  orange-yellow,  in  the  presence 
of  atmospheric  air,  on  the  addition  of  small  quantities  of  acetic,  nitric,  oxalic, 
and  probably  many  other  acids,  remains  unaffected  by  these  additions  if  atmo- 
spheric air  be  excluded.  The  air  oxidizes  a  portion  of  the  potassium,  which 
then  unites  with  the  acid,  and  the  iodine  liberated  gives  colour  to  the  solution. 
(Joiwn.  de  Pharm.,  4e  ser.,  iii.  200.) 

Prof.  Procter  has  given  a  paper  on  the  ineompatibles  of  iodide  of  potassium 
in  relation  to  the  mercurial  preparations.  He  finds  it  incompatible  with  calomel, 
the  black  and  red  oxides  of  mercury,  turpeth  mineral,  white  precipitate,  blue 
mass,  and  metallic  mercury.  These  experiments  serve  to  confirm  the  observa- 
tion of  M.  Melsens,  that  iodide  of  potassium,  given  in  connection  with  the  in- 
soluble preparations  of  mercury,  renders  them  soluble  and  much  more  active. 
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(S<fo  Am.  Journ.  of  Pharm.,  xxvi.  222.)  With  nitrons  ethor  iodide  of  potas- 
BJum  ruiu'tH,  yielding,  ninong other  products,  hy<lriodic  ether  and  a  little  ordinary 
ethor.  (.Iiincadellft,  GomplcH  B'-itduH,  Vcv.  1859,  p.  315.)  At  ordinary  tempera- 
tures iodide  of  pota.s.siunj  is  slowly  deeoniporfod,  with  evolution  of  iodine,  by  ni- 
trate of  ununonia  aiul  horncie  acid;  and  at  lii^j^h  temperatures,  in  a  glas.n  tc^t 
tube,  with  escape  of  violet  vapours,  not  only  l)y  the  two  substances  just  named, 
but  niso  by  sulphate,  o.xalate,  carlmnato.  and  muriate  of  ammonia,  sulphate,  phos- 
]>hat<',  nitrate,  and  borate  of  soda,  sulphates  of  potas.sa  and  magnesia,  nitrate  of 
lime,  chhu-ides  of  sodium,  potassium,  and  calcium,  and  silicic  acid.  (Ubaldiiii, 
Journ.  <h:  Pharm.,  Oct.  185!),  p.  21)2.)  To  M.  Mel.sens  we  are  indebted  for 
nnotiicr  important  fact  in  relation  to  the  operation  of  iodide  of  potassium.  When 
this  salt  and  chlorate  of  potassa  are  mixed  in  solution,  no  chanjfe  takes  place  at 
ordinary  temperatures ;  but  if  a  certain  amount  of  a  mineral  acid  be  added  to 
the  solution  of  the  mixed  salts,  a  reaction  occurs,  attended  with  the  escape  of 
iodine;  and  evidences  are  presented  of  the  existence  of  iodic  acid  in  the  solu- 
tion. Now  M.  Melsens  has  ascertained  by  experiments  on  dogs  that  neither  of 
these  salts,  if  given  separately  and  at  dilferent  times,  produces  any  evil  effect; 
while,  if  given  together,  so  as  to  be  in  the  .system  at  the  same  time,  they  act  as 
a  poison,  and  may  cause  death  in  a  few  days.  Seven  grammes  (108  grains)  of 
a  mixture  of  iodide  of  potassium  and  chlorate  of  potassa,  in  equivalent  propor- 
tions, given  daily  to  a  dog  of  medium  size,  uniformly  proved  fatal  in  less  than  a 
month,  and  often  as  early  as  the  fifth  day.  M.  Melsens  ascribed  the  result  to 
tlie  production  of  iodate  of  potassa,  which  he  has  shown  to  be  a  poisonous  salt. 
{Am.  Journ.  of  Pharm., 'Sov.  1866,  p.  521 ;  from  Bullet,  de  la  Sac.  Chem.  de 
Paris.) 

Medical  Properties,  &c.  The  general  therapeutic  properties  of  the  prepara- 
tions of  iodine,  of  which  iodide  of  potassium  is  the  most  important,  have  been 
given  under  the  head  of  iodine.  By  most  practitioners  the  preparation  under 
notice  is  preferred  for  producing  the  constitutional  effects  of  iodine.  It  certainly 
produces  very  marked  effects  on  the  secretions,  which  it  uniformly  increases,  and 
into  which  itVeadily  passes.  It  has  a  tendency  to  irritate  the  raucous  membrane 
of  the  air-passages,  as  shown  by  its  sometimes  occasioning  an  affection  like  cold 
in  the  head.  Wlien  long  continued  in  large  doses,  it  occasionally  produces  a 
tender,  enlarged,  lobulated,  and  fissured  tongue,  constituting  a  true  chronic  glos- 
sitis. Mr.  Langston  Parker,  of  England,  has  reported  several  cases  of  this  kind, 
in  which  the  iodide  had  been  taken  for  years.  Its  obvious  effects  on  the  system 
arc  very  variable,  arising  probably  either  from  jieculiarities  of  constitution,  or 
from  the  unequal  quality  of  the  medicine  itself.  Thus  it  produces  nausea,  pain 
in  the  stomach,  and  diarrhoea,  in  moderate  doses,  in  some  cases ;  and  is  borne  in 
large  doses  without  inconvenience  in  others.  It  generally  increases  the  appetite 
and  flesh.  The  general  character  of  its  action  is  to  remove  abnormal  tissue, 
eliminating  the  material  for  the  most  part  by  the  channel  of  the  kidneys.  There 
are  few  diseases  in  which  it  has  not  been  tried.  Its  use  in  scrofulous  affec- 
tions, combined  with  iodine,  has  been  explained  under  the  head  of  iodine.  It 
has  been  recommended  by  M.  Oke  in  chorea,  after  the  preparations  of  iron  have 
failed ;  by  M.  Gendrin,  Di*.  Clendenning,  and  Mr.  Spencer  Wells  in  gout ;  by  M. 
Arrigan  in  albuiniimria;  by  Mr.  Sankey  in  ague,  given  in  large  doses  ;  and  by 
MM.  Deniarquay  and  Gu.stin  in  stomatitis.  The  latter  writers  think  it  more  efli- 
cacious  in  this  disease  than  chlorate  of  potassa. 

Dr.  W  liiams,  of  London,  considers  it  applicable  to  the  treatment  of  various 
forms  of  secondary  syphilis.  lie  used  it  with  success,  in  a  majority  of  cases, 
in  removing  hard  periosteal  nodes,  and  found  it  beneficial  in  the  treatment  of 
tubercular  forms  of  venereal  eruptions.  It  is  also  considered  as  one  of  the  best 
alterative  remedies  in  mercurio-syphilitic  sorethroat.  Ricord  bears  testimony  to 
its  valuable  powers  in  the  treatment  of  secondary  syphilis.  Dr.  Hanfield  Jones 
found  it  particularly  efficacious  in  that  form  of  rheumatism  characterized  by  wan- 
dering pains  in  the  bones.  According  to  the  clinical  observations  of  Dr.  W.  K. 
Basham,  iodide  of  potassium  is  well  suited  to  the  treatment  of  chronic  periosteal 
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rheumatism  in  subjects  who  have  previously  taken  mercury  to  salivation ;  while 
it  is  not  applicable  to  the  disease  when  occurring  in  patients  who  have  not  un- 
dergone a  mercurial  course,  but  have  sufiFered  from  syphilis,  which  has  been  ne- 
glected, or  treated  only  locally.  In  the  latter  cases  he  conceives  that  corrosive 
sublimate  and  sarsaparilla  are  the  proper  remedies.  It  is  probably  useful  in  the 
former  cases  on  the  principle  of  eliminating  mercury  from  the  system,  agreeably 
to  the  views  of  M.  Melsens  given  below.  In  1843  MM.  Guillot  and  Melsens 
gave  iodide  of  potassium  with  advantage,  in  doses  of  from  adrachm  to  a  drachm 
and  a  half  daily,  in  mercurial  tremors  and  lead  poisoning.  In  a  memoir  pub- 
lished in  1849,  M.  Melsens  gives  a  full  account  of  his  experiments  with  it  as  a 
remedy  for  the  affections  caused  by  mercury  and  lead.  He  effected  a  number  of 
cures  of  mercurial  tremors  and  lead  palsy ;  and,  during  the  progress  of  the  cure, 
these  metals  were  found  in  the  urine.  The  manner  in  which  the  remedy  acts,  ac- 
cording to  M.  Melsens,  is  by  rendering  the  poisonous  metal,  which  has  become 
fixed  in  the  tissues,  soluble,  first  converting  it  into  an  iodide,  and  then  dissolving 
the  iodide  formed.  This  view  is  supported  by  the  fact  that  all  the  compounds  of 
mercury  and  lead  are  soluble  in  iodide  of  potassium.* 

The  views  and  results  of  M.  Melsens  have  been  confirmed  by  therapeutic  trials 
in  lead  poisoning  by  M.  Malherbe,  of  Nantes,  and  by  Drs.  Parke  and  Sieveking, 
of  London.  An  important  fact  observed  by  M  Melsens  was  that  iodide  of  po- 
tassium, given  at  the  same  time  with  certain  compounds  of  mercury,  rendered 
them  more  active  ;  and,  when  given  after  them,  developed  an  activity  not  pre- 
viously manifested,  and  sometimes  to  such  an  extent  as  to  occasion  serious  acci- 
dents. This  fact  he  explained  by  referring  it  to  the  power  of  the  iodide  to  render 
the  mercurial  compounds  soluble,  in  which  state  only  are  they  capable  of  being 
eliminated  with  the  urine.  During  the  use  of  iodide  of  potassium,  ptyalism 
sometimes  occurs.  Tliis  has  been  usually  considered  a  primary  effect  of  the 
remedy ;  but  the  light  shed  on  the  subject  by  M.  Melsens  leads  to  the  belief, 
that  it  may  be  a  secondary  effect,  resulting  from  the  liberation  from  the  tissues 
of  mercury  previously  taken,  which  is  thereby  enabled,  by  becoming  soluble,  to 
produce  its  constitutional  effects.  Dr.  Budd  relates  several  cases,  in  which  mer- 
curial ptyalism  came  on,  during  the  use  of  iodide  of  potassium,  in  persons  who 
had  not  taken  mercury  for  weeks  or  months  before.  It  is  probable  that,  in 
these  cases,  the  mercury  had  been  long  lying  fixed  in  the  system,  and  was 
rendered  soluble  and  active  by  the  iodide. 

Dr.  G.  W.  Balfour,  of  Edinburgh,  has  published  several  cases  of  aneurism 
of  the  aorta,  in  which  iodide  of  potassium  was  given  in  the  dose  of  thirty 
grains  twice  or  thrice  daily,  with  apparently  great  advantage  ;  the  symptoms 
of  the  disease  having  not  only  been  greatly  relieved,  but  in  some  instances 
having  entirely  disappeared.  {Edin.  Med.  Jbur/i.,  July,  1868,  p.  33.) 

The  late  Dr.  Isaac  Parrish,  of  this  city,  employed  iodide  of  potassium  suc- 
cessfully in  strumous  inflammation  of  the  eye,  given  in  the  compound  syrup  of 
sarsaparilla.  It  appeared  promptly  to  relieve  the  severe  neuralgic,  circumorbital 
pain.  Dr.  Griscom,  also  of  this  city,  cured  a  case  of  supposed  membranous  croup 
in  a  child  by  the  use  of  this  remedy, after  leeches, sinapisms,  warm  baths,and  eme- 
tics had  failed.(  Trans,  of  the  Coll.  of  Phys.  of  Fhilad.,  N.  S.,  ii.  164.)  Dr.  Do 
Renzy,  of  Carnew,  Ireland,  found  it  efficacious  in  haemoptysis.  Dr.  G.  L.  Upshur, 
of  Virginia,  recommends  its  use  in  the  suppurative  stage  of  pneumonia. 

Iodide  of  potassium  has  been  used  internally  by  Dr.  A.  Beaufort,  with 
much  supposed  advantage  in  i-eference  to  its  local  effects.  Being  largely 
secreted  with  the  tears,  and  to  a  certain  extent  with  the  uterine  fluids,  he 
gives  it  with  a  view  to  its  effects  on  the  passages  with  which  it  thus  comes  in 
contact.  In  this  way  he  explains  the  very  good  effects  he  has  experienced 
from  it  in  chronic  inflammation  of  the  lachrymal  passages,  and  in  chronic 
metritis  with  copious  leucorrhoea.  (B.  &  F.  Med.-chir.  Rev.,  Oct.  1868,  p.  517  ; 
from  Bullet.  Gen.  de  Therap.,  Jan.  3,  1868.) 

*  See  the  Memoir  of  M.  Melsens,  translated  by  Dr.  Budd,  of  Bristol,  England,  in  the 
Brit,  and  For.  Medico-chir.  Review,  Am.  ed.,  for  Jan.  1853,  p.  157  ;  also  a  paper  by  Dr. 
J.  W.  Corson,  in  the  N.  Y.  Journ.  of  Med.  for  Sept.  1853. 
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The  dose  of  iodido  of  potassium  is  from  two  to  ten  /grains  or  more,  throe 
times  a  (lay,  f;ivcii  in  (iilutc  Moliitidii.  Kicord  rarely  exceeded  three  scruples  a 
day.  Some  practitioiierrt  have  employed  enormous  doses,  such  as  two,  four,  and 
oven  six  draclinjs  daily,  without  inconvenience.  Dr.  liuchanan,  of  Glasgow,  as- 
sures us  that  ho  hasjfiven  the  pure  salt  in  doses  of  half  an  ounce,  without  any 
precaution  l)einnf  ohserved  hy  the  patient,  except  to  drink  freely  of  diluents, 
Notwithstandinj,'  this  testimony,  Dr.  Lawrie,  of  the  satne  city,  reports  several 
cases  of  dryness  and  irritation  of  the  throat,  endinji^  in  severe  spasmodic  croup, 
and  one  ca.se  of  death  followinj?  the  sudilen  occurrence  of  dyspnoea,  caused  by 
the  use  of  this  iodide,  even  when  jjiven  in  small  do.ses.  Accordinjj  to  Dr.  Oull, 
of  London,  the  efiiciency  of  the  remedy  is  much  increased  by  uniting  it  with 
carbonate  of  ammonia,  in  the  proportion  of  two  or  three  grains  of  the  iodide 
to  four  or  five  of  the  carbonate. 

Iodide  of  potassirim  pa.sses  quickly  into  the  urine,  in  which  it  may  be  detected 
by  first  adding  to  the  cold  secretion  a  portion  of  starch,  and  then  a  few  drops  of 
nitric  acid,  when  a  blue  colour  will  be  produced.  It  has  been  detected  in  six 
minutes  after  having  been  swallowed.  According  to  Schottin  it  passes  slowly 
into  the  sweat.  Taken  in  half-drachm  doses  daily,  it  did  not  appear  in  that 
secretion  until  five  days  had  elapsed. 

According  to  Kicord,  this  salt  produces  in  some  constitutions  peculiar  effects ; 
such  as  eruptions  of  the  skin,  excessive  diuresis,  vascular  injection  of  the  con- 
junctivaand  tumefaction  of  the  eyelids,  cerebral  excitement  like  that  produced 
by  alcoholic  drinks,  and  discharges  from  the  urethra  and  vagina,  resemV)Iing 
blennorrhoea.  Eruptions  of  the  skin  were  also  observed  by  Dr.  A.  Van  Buren, 
as  a  very  common  effect  of  large  and  long-continued  doses  of  iodide  of  pota.s- 
sium,  given  to  patients  in  the  Bellevue  Hospital,  N.  Y.  Dr.  John  O'Rielly,  of 
New  York,  reports  several  cases,  in  which,  after  the  use  of  this  iodide,  spots 
like  purpura  were  produced,  invading  first  the  face,  and  then  the  trunk  and  ex- 
tremities. These  became  bullte,  sometimes  an  inch  in  diameter,  filled  with  a 
purple  liquid,  and  finally  sphacelated  spots  ending  in  ulcers.  Great  constitutional 
disturbance  coexisted,  with  swollen  tongue,  fetor,  and  salivation.  The  remedies 
found  successful  were  nutritious  diet,  tonics,  and  stimulants.  From  the  facts 
above  mentioned,  showing  the  power  of  iodide  of  potassium  to  render  active 
mercury  that  is  latent  in  the  system,  it  is  not  improbable  that  the  cases  of  Dr. 
O'Rielly  were  mercurial  salivation,  modified  by  a  cachectic  condition  of  the 
system,  which  cau.sed  the  coincident  eruption. 

Iodide  of  potassium  is  employed  as  an  external  application  in  the  form  of 
ointment,  either  alone  or  mixed  with  iodine.  (See  Unguentum  Potassii  lodidi 
and  Unguentum  lodinii  Compositum.) 

Off".  Prep.  Ilydrargyri  lodidum  llubrum  ;  Linimentum  lodi,  Br.;  Lini- 
mentum  Potassii  lodidi  cum  Sapone,  7?r.;  Liquor  lodi, /^r.;  Liquor  lodinii 
Compositus,  U.  S.;  Plumbi  lodidum,  U.  S.;  Tincturalodi,  ^r.;  Tinctura  lod- 
inii Composita,  U.  S.;  Unguentum  lodi,  Br.;  Unguent.  lodinii,  U.  S.;  Unguent, 
lodinii  Compositum,  U.  S.;  Unguent.  Potassii  lodidi.  15. 

POTASSII  SULPHURETUM.  U.  S.  Potassa  Sulphfrata.  Br. 
Hepar  Sulphuris.  Dub.  Sulphuret  of  Potassium.  Sulphurated  Potash. 
Liver  of  Sulphur. 

"Take  of  Sublimed  Sulphur  a  iroyounce;  Carbonate  of  Potassa  two  troy- 
ounces.  With  the  Sulphur  rub  the  Carbonate,  previously  dried,  and  heat  the 
mixture  gradually  in  a  covered  crucible  until  it  ceases  to  swell,  and  is  completely 
melted.  Then  pour  out  the  liquid  on  a  marble  slab,  aud  when  the  mass  is  cold, 
break  it  into  pieces,  and  keep  these  in  a  well-stopped  bottle  of  green  glass."  U.  S. 

"  Take  of  Carbonate  of  Potash,  in  powder,  ten  ounces ;  Sublimed  Sulphur 
Jive  ounces.  Mix  the  Carbonate  of  Potash  and  the  Sulphur  in  a  warm  mortar, 
and,  having  introduced  them  into  a  Cornish  or  Hessian  crucible,  let  this  be 
heated,  first  gradually,  until  effervescence  has  ceased,  and  finally  to  dull  red- 
ness, so  as  to  produce  perfect  fusion.    Let  the  liquid  contents  of  the  crucible 
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be  then  poured  out  on  a  clean  flagstone,  and  covered  quickly  with  an  inverted 
porcelain  basin,  so  as  to  exclude  the  air  as  completely  as  possible  while  solidi- 
fication is  taking  place.  The  solid  product  thus  obtained  should,  when  cold,  be 
broken  into  fragments,  and  immediately  enclosed  in  a  green-glass  bottle,  fur- 
nished with  an  air-tight  stopper."  Br. 

These  processes  are  essentially  the  same,  except  that  a  greater  heat  is  used 
in  the  Br.  process,  which  somewhat  modifies  the  result.  When  carbonate  of  po- 
tassa is  melted  with  half  its  weight  of  sulphur,  as  in  the  U.  S.  process,  the  car- 
bonic acid  is  expelled.  The  explanation  heretofore  given  is  as  follows.  Four 
eqs.  of  potassa  and  ten  of  sulphur  may  be  supposed  to  react  on  each  other. 
Three  eqs  of  potassa  are  decomposed  into  three  eqs.  of  potassium  and  three  of 
oxygen.  The  three  eqs.  of  potassium  unite  with  nine  eqs.  of  sulphur  to  form 
three  eqs.  of  tersulphuret  of  potassium.  The  three  eqs.  of  oxygen,  by  uniting 
with  the  remaining  eq.  of  sulphur,  form  one  eq.  of  sulphuric  acid,  which  con) bines 
with  the  undecomposed  eq.  of  potassa  to  form  sulphate  of  potassa.  Thus,  the 
preparation  may  be  considered  to  be  a  mixture  of  tersulphuret  of  potassium 
with  sulphate  of  potassa  ;  and  the  French  Codex  sulphuret,  made  from  thesame 
proportion  of  carbonate  and  sulphur,  is  stated  in  that  work  to  have  the  same 
composition.  The  fact  is,  however,  that  the  composition  varies  with  the  heat 
employed.  If  the  heat  do  not  exceed  3G5°  F.,  the  resulting  preparation  will  con- 
tain hyposulphite  of  potassa  ;  if  above  572°  F.,  sulphate  of  potassa.  (Fordos 
and  Gelis.)  The  U.  S.  preparation,  therefore,  which  is  made  at  the  temperature 
of  fusion,  probably  contains  hyposulphite  of  potassa,  and  may  be  represented 
by  the  formula  2KS3+KO,S202 ;  three  eqs.  of  CO^  escaping :  while  the  British, 
being  prepared  at  a  red  heat,  contains  sulphate  of  potassa,  with  the  formula 
SKSg-j-KOjSOg;  four  eqs.  of  CO^  escaping. 

The  Pharmacopoeias  use  the  carbonate  of  potassa  from  pearlash  ;  but  in  the 
process  of  M.  Henry,  which  is  stated  to  be  the  best  yet  devised,  the  pure  carbon- 
ate of  potassa  is  employed.  His  formula  is  as  follows.  Mix  two  parts  of  real  salt 
of  tartar  with  one  of  roll  sulphur  reduced  to  powder,  and  put  the  mixture  into 
flat-bottomed  matrasses,  which  should  be  only  two-thirds  filled.  These  are  placed 
on  a  sand-bath,  and  the  fire  is  applied  so  as,  at  first,  to  produce  only  a  gentle 
heat,  which  is  afterwards  increased.  Care  must  be  taken  that  the  necks  of  the 
matrasses  do  not  become  obstructed.  The  heat  is  continued,  until  the  matter  is 
brought  to  the  state  of  tranquil  fusion,  when  it  is  allowed  to  cool.  The  mass 
obtained,  which  is  compact,  smooth,  and  of  a  fine  yellow  colour,  is  broken  into 
pieces,  and  preserved  in  well-stopped  bottles. 

Projyerlies,  dc  Sulphuret  of  potassium,  when  properly  prepared,  is  a  hai-d, 
brittle  substance,  having  a  nauseous,  alkaline,  and  bitter  taste.  Its  colour  is 
liver-brown,  and  hence  itsjiame  oHiepar  sulphuris  or  liver  of  sidjihvr.  The 
colour  of  the  surface  of  a  fresh  fracture  is  brownish-yellow.  It  is  inodorous  when 
dry,  but  emits  a  slightly  fetid  smell  when  moist,  owing  to  the  extrication  of  a 
little  sulphuretted  hydrogen  gas.  It  is  soluble  in  water,  forming  an  orange-yel- 
lovv  liquid,  and  exhaling  the  smell  of  sulphuretted  hydrogen.  By  exposure  to 
the  air  it  attracts  oxygen,  and  the  sulphuret  of  potassium  is  gradually  changed 
into  sulphate  of  potassa,  when  the  preparation  becomes  inodorous,  and  white  on 
the  surface.  The  solution  is  decomposed  by  the  mineral  acids,  which  extricate 
sulphuretted  hydrogen,  and  precipitate  the  excess  of  sulphur.  It  is  also  incom- 
patible with  solutionsof  mostof  the  metals,  which  are  precipitated  as  sulphurets. 
When  boiled  with  an  excess  of  muriatic  acid  and  filtered,  it  gives  a  yellow  pre- 
cipitate with  bichloride  of  platinum,  and  a  white  one  with  chloride  of  barium. 
The  preparation  of  the  Br.  Pharmacopoeia  yields  about  three-fourths  of  its 
weight  to  alcohol ;  the  portion  dissolved  being  sulphuret  of  potassium,  and  the 
undissolved  portion  sulphate  of  potassa.  B. 

Medical  Properties  and  Uses.  Sulphuret  of  potassium  is  a  local  irritant,  and, 
in  small  and  repeated  doses,  is  said  to  increase  the  frequency  of  the  pulse,  heat 
of  the  skin,  and  different  secretions,  especially  the  mucous.  Occasionally  it  vomits 
and  purges.  It  acts,  moreover,  as  an  antacid,  and  produces  the  alterative  effects 
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of  sulphur.  By  some  it  is  maintained  to  be  sedative,  and  directly  to  reduce  the 
action  of  the  heart.  It  probably  does  so,  when  taken  in  considerable  quantities, 
by  the  development  of  sulphuretted  hydrogen.  In  overdoses  it  acts,  according 
to  Orfila,  OS  a  violent  poison,  corroding  the  stomach,  and  depressing  the  powers 
of  the  nervous  system.  Acetate  of  lead  or  acetate  of  ziin;  may  be  used  as  an 
antidote  ;  but  the  latter  is  preferable,  as  less  likely  to  act  injuriously  in  an  over- 
dose, and  having  besides  emetic  properties.  The  complaints  in  which  it  has  been 
most  advantageously  employed  are  chronic  rheumatism  and  gout,  and  various 
cutaneous  alTections.  It  has  l)een  given  also  in  painters' colic,  asthma,  and 
chronic  catarrh,  and  acquired  a  short-lived  reputation  as  a  remedy  in  croup, 
after  the  publication  of  the  essay  to  which  the  prize  offered  by  Napoleon  for 
the  best  dissertation  on  that  disease  was  awarded.  It  is  said,  in  some  cases  of 
cancer,  to  have  assisted  the  palliative  operation  of  hemlock.  In  consequence  of 
forming  insoluble  sulphurets  with  the  metallic  salts,  it  has  been  proposed  as  an 
antidote  for  some  mineral  poisons;  but  Orfila  has  shown  that  it  does  not  prevent 
their  effects.  Dissolved  in  water,  it  has  proved  efficacious  as  an  external  a])plica- 
tion  in  cutaneous  diseases,  and  in  scal)ies  is  an  almost  certain  remedy.  It  may 
be  used  for  this  purpose  in  the  form  of  lotion,  bath,  or  ointment.  P'or  a  lotion 
it  may  be  dissolved  in  water  in  the  proportion  of  from  fifteen  to  thirty  grains  to 
the  fluidounce,  and  for  a  bath  the  same  quantity  or  rather  more  maybe  added 
to  a  gallon  of  water.  A  very  small  proportion  of  muriatic  or  sulphuric  acid  may 
in  either  case  be  added  to  the  solution.  The  ointment  is  made  by  mixing  half  a 
drachm  of  the  sulphuret  with  an  ounce  of  lard.  The  odour  is  very  favourably 
modified,  whether  in  solution  or  the  state  of  ointment,  by  incorporating  with 
it  a  little  oil  of  anise.  (See^niswrn,  p.  127.)  The  dose  of  sulphuret  of  potassium 
is  from  two  to  ten  grains,  repeated  several  times  a  day,  and  given  in  pill  with 
liquorice,  or  in  solution  with  syrup.  In  infantile  cases  of  croup,  from  one  to  four 
grains  were  given  every  three  or  four  hours. 

Q/?".  Prep.  Unguentura  Potassse  Sulphuratse,  Br.  W. 

PULVERES. 

Powders. 

The  form  of  powder  is  convenient  for  the  exhibition  of  substances  which  are 
not  given  in  very  large  doses,  are  not  very  disagreeable  to  the  taste,  have  no  cor- 
rosive property,  and  do  not  deliquesce  rapidly  on  exposure.  As  the  effect  of 
pulverization  is  to  expose  a  more  extended  surface  to  the  action  of  the  air,  care 
should  be  taken  to  keep  substances  which  are  liable  to  be  injured  by  such  ex- 
posure in  clo.sely-stopped  bottles.  In  many  instances  it  is  also  important  to  ex- 
clude the  light,  which  exercises  a  deleterious  influence  over  numerous  medicines 
when  minutely  divided.  This  may  be  done  by  coating  the  bottles  with  black 
varnish.  In  relation  to  substances  most  liable  to  injury  from  these  causes,  the 
best  plan  is  to  powder  them  in  small  quantities  as  wanted  for  use.* 

*  In  contradiction  to  what  has  been  stated  in  the  text  in  relation  to  keeping  powders  in 
well-stopped  bottles, itis  asserted  byM.  Herouard,a  French  pharmaceutist,  thatthispbin, 
instead  of  preservinij  powders,  tends  in  fact  to  their  more  speedy  and  certain  change.  What- 
ever pains  may  be  taken  in  drying  medicines  previously  to  powdering  them,  most  of  them 
during  the  process  attract  moisture,  so  as  to  put  themselves  in  this  respect  in  equilibrium 
with  the  surrounding  air  ;  and,  if  enclosed  in  this  state  in  air-tight  vessels,  they  are  ex- 
posed to  injurious  influence  from  their  own  absorbed  water,  which,  vaporized  in  hot  wea- 
ther, is  in  the  colder  seasons  condensed  on  the  inner  surface  of  the  vessel,  and  determines 
a  movement  of  fermentation  ;  and  even  cryptogamic  growths  appear.  The  best  method  of 
preservation,  the  author  thinks,  is  to  enclose  the  powders  in  strong  paper  bags  of  a  blue 
or  gray  colour,  so  as  to  exclude  the  light,  while  the  air  has  e.xit  or  entrance  through  the 
porous  walls.  Whatever  may  bo  our  theoretical  opinions  on  the  point,  M.  Herouard 
a.«serts  the  fact,  as  the  result  of  observation,  that  powders  keep  best  in  this  way.  They 
may  be  more  likely  to  cake  or  harden  into  aggregate  masses;  but  this  disadvantage  is 
easily  counteracted  by  a  new  pulverization  when  required.  (Joum.  de  Pharm.,  AoOt, 
1862,  p.  98.)  There  is  probably  some  truth  in  these  stati-ments;  and  the  inference  may 
at  least  be  drawn,  that,  where  powders  are  kept  in  air-tight  bottles,  they  should  be 
thoroughly  dried,  after  pulverization,  before  being  enclosed.  (iSlo^c  to  the  twelfth  edition.) 
86 
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Powders  may  be  divided  into  the  simple,  consisting  of  a  single  substance,  and 
the  compound,  of  two  or  more  mixed  together.  The  latter  only  are  embraced 
under  the  present  head.  In  the  pi'eparation  of  the  compound  powders,  the  in- 
gredients, if  of  different  degrees  of  cohesion  or  solidity,  should  be  pulverized 
separately  and  then  mixed.  An  exception,  however,  is  when  one  substance  is 
employed  to  facilitate  by  its  hardness  the  minute  division  of  another,  as  in  the 
compound  powder  of  ipecacuojvha.  Deliquescent  substances,  and  those  con- 
taining fixed  oil  in  large  proportion,  should  not  enter  into  the  composition  of 
powders  intended  to  be  kept ;  the  former  because  they  render  the  preparation 
damp  and  liable  to  spoil ;  the  latter,  because  they  are  apt  to  become  rancid,  and 
impart  an  unpleasant  odour  and  taste.  AVhen  deliquescent  substances  are  ex- 
temporaneously prescribed,  the  apothecary  should  enclose  them  before  delivery 
in  tin  foil  or  other  impervious  covering;  and  the  same  remark  is  applicable  to 
volatile  powders,  as  carbonate  of  ammonia  and  camphor. 

The  lighter  powders  may  in  general  be  administered  in  water  or  other  thin 
liquid ;  the  heavier,  such  as  those  of  metallic  substances,  require  a  more  con- 
sistent vehicle,  as  syrup,  molasses,  honey,  or  one  of  the  confections.  Resinous 
powders,  if  given  in  water,  require  the  intervention  of  mucilage  or  sugar. 

In  the  act  of  powdering,  the  whole  substance  in  the  mortar  should  not  be 
beaten  till  completely  pulverized  ;  as  the  portion  already  powdered  interferes 
with  the  action  of  the  pestle  upon  the  remainder,  while  the  finer  matter  is  apt  to 
be  dissipated ;  so  that  there  is  a  loss  both  of  time  and  material.  The  proper  plan 
is  to  sift  off  the  fine  powder  after  a  short  continuance  of  the  process,  then  to 
return  the  coarser  parts  to  the  mortar,  and  to  repeat  several  times  this  alternate 
pulverization  and  sifting,  until  the  process  is  completed.  Care  should  be  taken 
to  mix  thoroughly  the  several  portions  of  fine  powder  thus  obtained.*  (See 
pages  913  and  914.) 

The  preparations  of  this  class,  which  have  been  dismissed  attherecentrevision 
of  the  Pharmacopoeias,  are  the  Compound.  Powder  of  Aloes,  Lond.;  the  Com- 
pound Powder  of  Alum,  Ed.;  and  the  Citrated  Effervescing  Powders,'Edi.  W. 

*  Oi'anulated  Powders.  A  new  method  of  preparing  powders  for  use  has  lately  been  in- 
troduced, consisting  in  converting  them  into  minute  granules,  such  as  those  of  which  salt 
of  tartar  consists,  and  of  which  there  have  long  been  a  few  examples,  in  which  the  object 
was  to  obviate  change  from  atmospheric  influence  by  diminishing  the  surface  of  exposure. 
In  the  r\G-w  granulated  powders,  not  only  is  the  advantage  arising  from  mere  aggregation 
of  particles  gained,  but  the  granules  are  further  protected  against  change  by  receiving  a 
distinct  coating,  which,  being  generally  saccharine,  has  the  additional  advantage  that  it 
covers  the  taste  of  the  powders,  and  much  facilitates  their  administration.  Placed  on  the 
tongue  in  quantities,  less  or  more,  thej'  may  be  swallowed  without  difficulty,  by  simply 
washing  them  down  with  a  little  water  ;  or  they  may  be  stirred  up  with  water  in  a  wine- 
glass, and  then  swallowed. 

Dr.Thos.  Skinner,  in  a  paper  contained  in  the  PAarmace?/^icoiJbMrwa^May,1862,p.572), 
gives  the  following  plan  of  preparing  these  granulated  powders,  suggested  by  Mr.  S.  Ban- 
ner, of  Liverpool.  The  powder  to  be  granulated  should  be  freshly  prepared.  In  general  it  is 
not  at  all  necessary  that  it  should  be  so  fine  as  to  be  impalpable.  The  powder  is  first  mixed 
in  a  mortar  with  enough  mucilage  of  gum  arable  to  make  a  mass  that  will  easily  crumble  ; 
or  it  may  be  made  into  a  plastic  mass,  which  is  to  be  rolled  into  thin  cakes,  and  dried. 
The  material  is  then  to  be  broken  up  in  a  mortar,  and  sifted.  For  this  purpose  three  sieves 
are  required,  with  12,  16,  and  20  meshes,  respectively,  to  the  inch  ;  which  are  to  be  fitted 
together,  one  over  the  other,  the  coarsest  at  top  and  the  finest  at  bottom.  The  broken  up 
mass  is  put  in  the  upper  sieve,  and  rubbed  through  by  the  open  hand  ;  the  conjoined  sieves 
are  then  shaken  as  in  sifting;  and,  this  part  of  the  process  being  completed,  they  are 
separated.  The  larger  granules  are  found  in  the  middle  sieve,  the  smaller  in  the  lower- 
most, and  the  waste  powder  on  a  leather  or  parchment  drum  beneath.  This  waste  is  to  be 
worked  over  again.  The  two  sizes  of  granules  are  kept  apart.  If  not  already  dry,  as  they 
always  are  when  the  material  is  first  made  into  cakes,  they  are  to  be  carefully  dried  ;  and 
are  next  put  into  a  mortar,  and,  a  strong  tincture  of  tolu  (^iij  to  f^i),  aromatized  if  de- 
sired, having  been  added,  are  stirred  constantly  till  their  surface  appears  glossy ;  after 
which  they  are  again  dried,  and  thus  prepared  for  use.  The  proportion  of  gum  used  is 
about  one-sixteenth  of  the  weight  of  the  granules,  that  of  tolu  balsam  too  small  to  be 
worth  estimating. 

In  France  the  granular  powders  are  usually  made  with  the  addition  of  sugar,  which, 
if  in  fixed  proportion,  as  one  to  one,  or  one  to  two,  can  be  of  no  inconvenience  in  rela- 
tion to  the  estimation  of  the  dose.  {Note  to  the  twelfth  edition.) 
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PULVERES  EFFERVESCENTES.  r.-S.  Effervescing  Powders. 
Soda  Powders. 

"Take  of  Bicarbonate  of  Soda,  in  fine  powder,  three  hundred  and  mxty 
grains;  Tartaric  Acid,  in  fine  powder,  Mr«?«  hundred  grains.  Divide  each 
of  the  powdiTs  into  twelve  eipial  parts,  and  keep  the  parts,  severally,  of  the 
Bioarboiiato  and  of  the  Acid  in  separate  papers  of  different  colours."  U.  S. 

This  is  a  formula,  introduced  into  the  present  edition  of  our  national  Phar- 
niftcopoBia,  for  a  preparation  which  has  been  long  in  use  under  the  name  of  »oda 
powders.  The  pr)wdcrs  consist,  severally,  of  twenty-five  ^^rairis  of  the  acid  in 
one  paper,  and  thirty  of  the  bicarbonate  in  the  other.  They  are  administered 
in  solution.  An  acid  and  an  alkaline  powder  maybe  dissolved  in  separate  por- 
tions of  water  and  then  mi.xed ;  or  they  may  be  thrown  together,  or  successively 
into  th(!  same  portion  of  water.  The  whole  draught  should  be  half  a  pint  or 
BouH^what  less.  It  may  be  rendered  more  agreeable  by  adding  two  or  three  flui- 
drachms  of  syrup  of  ginger  or  orange  peel  to  the  water,  Ixjfore  dissolving  the 
powders.  The  rationale  is  simple.  The  tartaric  acid  seizes  the  alkali  of  the  bi- 
carbonate, forming  a  tartrate  of  soda,  while  the  carbonic  acid  escapes  with 
effervescence.  The  effervescing  powders  are  refrigerant  and  slightly  laxative ; 
and  afford  an  agreeable  and  refreshing  drink,  suitable  to  febrile  complaints,  and 
generally  very  acceptable  to  the  stomach.  W. 

PULVERES  EFFERVESCENTES  APERIENTES.  ^7.5'.  Ape- 
rknt  Effervescing  Powders.    Seidiitz  Powders. 

"Take  of  Bicarbonate  of  Soda,  in  fine  powder,  a  Iroyounce;  Tartrate  of 
Potassa  and  Soda,  in  fine  powder,  three  troyounces ;  Tartaric  Acid,  in  fine  ^o^f- 
der,  four  hundred  and  twenty  grains.  Mix  intimately  the  Bicarbonate  of  Soda 
with  the  Tartrate  of  Potassa  and  Soda,  and  divide  this  mixture  into  twelve 
equal  parts.  Then  divide  the  Tartaric  Acid  into  the  same  number  of  equal 
parts.  Lastly,  keep  the  parts,  severally,  of  the  mixture  and  of  the  Acid  in 
separate  papers  of  different  colours."  U.  S. 

These  powders,  so  long  and  so  usefully  employed  under  the  name  of  Seid- 
iitz powders,  have  for  the  first  time  found  a  place  among  officinal  preparations 
in  the  present  edition  of  the  U.  S.  Pharmacopoeia.  Though  named  from  the 
saline  springs  of  Seidiitz,  in  Bohemia,  they  do  not  correspond  in  composition 
with  those  famous  waters.  Of  each  pair  of  powders,  one,  much  the  smaller  of 
the  two,  contains  thirty-five  grains  of  tartaric  acid,  the  other  forty  grains  of  bi- 
carbonate of  soda  mixed  with  two  drachms  of  Rochelle  salt.  The  acid  powder 
is  usually  put  into  a  white,  the  alkaline  into  a  blue  paper;  and  a  number  of 
them  are  enclosed  in  a  paper  or  tin  box.  They  should  not  be  kept  in  a  damp 
place,  as  the  tartaric  acid  is  liable  to  be  dissolved  by  the  moisture,  and  al> 
sorbed  into  the  substance  of  the  paper;  thus  altering  the  due  proportion  of  the 
ingredients.  We  have  known  the  whole  of  the  contents  of  the  white  paper  thus 
to  disappear  in  the  course  of  two  or  three  years.  In  such  a  case,  however,  the 
paper  itself  may  be  torn  up  and  put  into  the  water,  to  which  it  soon  imparts 
the  acid.  The  Rochelle  salt  is  the  ingredient  upon  which  the  aperient  property 
mainly  depends.  In  their  administration,  each  powder  is  dissolved  separately, 
the  smaller  in  a  fluidounce  or  more  of  water,  the  larger  in  twice  or  three  times 
the  quantity;  and  the  two  solutions  are  mixed  gradually.  A  reaction  takes 
place  between  the  tartaric  acid  and  the  bicarbonate  of  soda,  by  which  tartrate 
of  soda  is  produced,  adding  somewhat  to  the  laxative  property  of  the  draught, 
and  carbonic  acid  escapes,  causing  a  brisk  effervescence.  The  acid  is  in  slight 
excess,  and  thus  causes  an  agreeable  acidity  in  the  solution.  These  powders 
are  refrigerant  and  aperient,  and  generally  very  acceptable  to  the  stomach  in 
consequence  of  the  carbonic  acid  eliminated.  They  are  especially  adapted  to 
febrile  cases  with  a  somewhat  irritable  stomach.  One  pair  of  them  will  gene- 
rally operate  slightly;  but,  if  required,  two  may  be  given  at  once;  or  the  dose 
may  be  repeated  every  three  or  four  hours  till  the  desired  effect  is  produced. 
Tiie  flavour  may  sometimes  be  advantageously  improved  by  adding  syrup  of 
ginger,  orange  peel,  or  lemon  to  one  of  the  solutions  before  admixture.       W. 
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PULVIS  ALOES  ET  CANELL^.  U.S.  Powder  of  Aloes  and 
Canella.    Hiera  Picra. 

"Take  of  Socotrine  Aloes,  in  fine  powder,  twelve  troyounces;  Canella,  in 
fine  powder,  three  troyounces.  Rub  them  together  until  they  are  thoroughly- 
mixed."  U.  S. 

This  preparation  has  long  been  known  under  the  name  of  hiera  picra.  The 
canella  serves  to  correct  the  griping  property,  and  imperfectly  to  cover  the  taste 
of  the  aloes ;  but  the  bitterness  of  the  latter  is  still  very  obvious  in  the  mixture, 
which  would  be  better  given  in  the  form  of  pill.  It  is  a  popular  remedy  in 
amenorrhcea,  and  may  be  used  for  all  the  purposes  to  which  aloes  is  applied. 
It  is  sometimes  administered  in  domestic  practice,  infused  in  wine  or  spirit. 
The  dose  is  from  ten  to  twenty  grains.  W. 

PULVIS  AMYGDALAE  COMPOSITUS.  Br.  Confectio  Amyq- 
j>KLM.  Lond.  CoNSERVA  Amygdalarum.  ^/i.  Compound  Powder  of  Al- 
monds. 

"Take  of  Sweet  Almonds  e^g'/^^  ounces;  Refined  Sugar,  in  powder, /owr 
ounces  ;  Gum  Arabic,  in  powder,  one  ounce.  Steep  the  Almonds  in  warm  water 
until  their  skins  can  be  easily  removed ;  and,  when  blanched,  dry  them  thor- 
oughly with  a  soft  cloth,  and  rub  them  lightly  in  a  mortar  to  a  smooth  consist- 
ence. Mix  the  Gum  and  the  Sugar;  and,  adding  them  to  the  pulp  gradually, 
rub  the  whole  to  a  coarse  powder.  Keep  it  in  a  lightly  covered  jar."  Br. 

This  is  nothing  more  than  the  old  Almond  Confection  under  a  new  name.  It 
is  intended  to  afford  a  speedy  method  of  preparing  the  almond  mixture,  which, 
when  made  immediately  from  the  almonds,  requires  much  time,  and  which  can- 
not be  kept  ready  made  in  the  shops.  But,  from  its  liability  to  be  injured  by 
keeping,  it  was  omitted  from  our  Pharmacopoeia,  which  directs  the  almond  mix- 
ture to  be  made  immediately  from  the  ingredients. 

Off.  Prep.  Mistura  Amygdalae,  jBr.  W. 

PULVIS  AKTIMONIALIS.  Br.  Antimonial  Powder. 

"Take  of  Oxide  of  Antimony  one  ounce ;  Precipitated  Phosphate  of  Lime 
two  ounces.  Mix  them  thoroughly."  Br. 

This  preparation  has  been  introduced  into  the  British  Pharmacopoeia  as  a 
substitute  for  the  different  forms  of  antimonial  powder  formerly  officinal  with 
the  British  Colleges.  In  order  that  the  subject  may  be  properly  understood,  it 
will  be  necessary  to  introduce  a  notice  of  the  powder  as  formerly  directed  to  be 
prepared  by  the  London  and  Dublin  Colleges ;  the  process  of  the  Edinburgh 
College  having  been  so  similar  to  the  London,  that  it  does  not  require  special 
consideration. 

Antimonial  Powder  of  the  London  College.  The  following  was  the  London 
process.  "  Take  of  Tersulphate  of  Antimony,  powdered,  a  pound;  Horn  Shav- 
ings two  pounds.  Mix,  and  throw  them  into  a  red-hot  crucible,  and  stir  con- 
stantly until  vapour  ceases  to  arise.  Rub  the  residue  to  powder,  and  put  it  into 
a  crucible.  Then  apply  heat,  and  raise  it  gradually  to  redness,  and  keep  it  so 
for  two  hours.  Rub  the  remaining  powder  until  it  is  as  fine  as  possible."  Lond. 

This  preparation  consists  mainly  of  bone-phosphate  of  lime,  or  calcined  bone, 
mixed  with  antimonious  acid,  and  is  intended  to  furnish  a  substitute  for  the  cele- 
brated nostrum  of  Dr.  James,  an  English  physician  who  died  in  1776,  and  after 
whom  the  original  preparation  was  called  Jameses  powder.  Dr.  Pearson,  of 
London,  found  the  genuine  powder,  on  analysis,  to  consist  of  phosphate  of  lime 
and  oxidized  antimony,  and,  guided  by  his  results,  devised  the  formula  adopted 
by  the  London  College.  By  burning  the  materials  directed  by  the  College,  the 
sulphur  is  expelled  in  the  form  of  sulphurous  acid,  and  the  antimony  oxidized  ; 
while  the  horn,  which  is  of  the  nature  of  bone,  has  its  animal  matter  converted 
into  charcoal.  By  the  subsequent  calcination  the  charcoal  is  dissipated,  leaving 
only  the  phosphate  of  lime  of  the  horn  mixed  with  the  oxidized  antimony. 

The  antimonial  powder  made  by  this  formula  is  a  tasteless,  inodorous,  gritty 
powder,  of  a  dull- white  colour.  As  often  prepared  it  is  insoluble  in  water  ;  but 
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usually  aRnmll  portion,  couHistingof  antimonite  and  Huperphosphate  oflime,  dis- 
golvo.s  in  l)oilin(?  distilled  water.  Its  composition  varies  exceedingly,  a  circum- 
stance  which  forms  a  strong  objection  to  it  as  a  mcdicino.  When  entirely  in- 
soluble in  boiling  water,  it  probably  contains  nothing  but  antimonious  acid  and 
phosphate  of  lime  ;  for,  when  its  soluble  constituents  are  absent,  the  toroxide  is 
absent  also.  The  l)cst  samples  consist  of  "  a  mixture  chiefly  of  antimonious  acid 
and  phosphate  oflime,  with  some8esqtiioxide[teroxide]  ofantimony,  and  a  little 
antimoniioof  lime."  (Kd  )  To  these  ingredients  may  be  added  superphosphate 
of  lime,  which  was  found  in  small  quantity  by  Dr.  1).  Maclagan,  of  Edinburgh. 
This  writer  obtainoil  in  his  experiments  about  50  per  cent,  of  antimonious  acid, 
45  of  phosphate  of  lime,  nearly  4  of  teroxide,  and  not  quite  one  of  antimonile  and 
superphosphate  oflime.  Theantimonial  powder,  sold  by  the  representatives  of 
Dr.  James,  is  moreactlve,  and  moreuniform  in  its  effects,  than  the  imitation  pow- 
der of  the  Pharmacopceiaa  ;  its  greater  activity  being  explained  by  the  presence 
of  a  greater  proportion  of  teroxide,  which  Dr.  Maclagan  found  to  vary  from  4  to 
10  per  cent.  In  analyzing  the  London  antimonial  powder,  the  first  step  is  to  act 
on  it  with  boiling  distilled  water.  Ifany  antimonite  should  be  dissolved,  the  solu- 
tion will  form  with  sulphuretted  hydrogen  an  orange-coloured  precipitate  of  quad- 
risulphuret  ofantimony;  if  superphosphate  be  present,  nitrate  ofsilver  will  throw 
down  phosphate  of  silver.  What  remains  of  the  powder,  unacted  on  by  the  dis- 
tilled water,  is  next  digested  with  muriatic  acid,  which  dissolves  the  phosphate 
of  lime,  and  also  teroxide  ofantimony  if  present,  and  leaves  a  residue  which  is  the 
antimonious  acid.  If  teroxide  be  present  in  the  muriatic  solution,  it  will  be  pre- 
cipitated by  sulphuretted  hydrogen,  as  an  orange-coloured  tersulphuret,  and  from 
the  filtered  solution, water  ofammonia  will  throw  down  the  phosphate  oflime.  In 
this  way  all  the  ingredients  of  antimonial  powder  may  be  detected  and  separated. 
It  might  be  supposed  that  the  muriatic  solution  would  be  more  readily  tested  for 
teroxide  by  means  of  water,  which  causes  a  white  precipitate  of  oxychloride  in 
this  solution  ;  but  there  seems  to  be  some  ambiguity  in  relation  to  the  action  of 
water.  The  Edinburgh  College,  in  its  formula  of  tests,  stated  that  the  muriatic 
solution  of  the  residue,  left  after  the  exhaustion  by  water,  does  not  become  turbid 
by  dilution ;  but,  according  to  Dr.  Barker  and  Dr.  Pereira,  this  effect  sometimes 
takes  place.  These  different  results  may  be  explained  by  the  different  qualities 
of  the  preparation.  A  small  quantity  of  teroxide  may  be  in  the  muriatic  solu- 
tion, and  yet  not  be  precipitated  by  water  as  oxychloride ;  while  a  larger  quan- 
tity will  be  so  precipitated.  On  the  other  hand,  a  precipitate  may  Ke  produced 
with  water,  without  proving  the  presence  of  teroxide ;  for,  unless  the  antimonial 
powder  be  most  carefully  exhausted  by  the  distilled  water  before  being  subjected 
to  the  acid,  the  muriatic  solution  may  contain  antimonite  of  lime,  which,  like  the 
teroxide.  gives  it  the  property  of  becoming  turbid  with  water. 

The  Dublin  Antimonial  Powder.  Influenced,  apparently,  by  considerations 
such  as  above  presented,  the  Dublin  College  contrived  the  following  process, 
with  the  object  of  having  a  preparation  of  definite  constitution,  and  of  an  ac- 
tivity to  be  relied  on.  "  Take  of  Tartarized  Antimony,  Phosphate  of  Soda,  each, 
four  ounces  [avoirdupois] ;  Chloride  of  Calcium  two  ounces  [avoird.]  ;  Solution 
of  Ammon'm  four  Jluidounees  [Imperial  measure]  ;  Distilled  Water  one  gallon 
and  a  half  [Imp.  meas.],  or  a  sufficient  quantity.  Dissolve  the  Tartarized 
Antimony  in  half  a  gallon,  and  the  Phosphate  of  Soda  and  Chloride  of  Calcium, 
each,  in  a  quart  of  the  Water.  Mix  the  solutions  of  the  Tartarized  Antimony 
and  Phosphate  of  Soda  when  cold,  and  then  pour  in  the  solution  of  Chloride  of 
Calcium,  having  first  added  to  the  latter  the  Water  of  Ammonia.  Boil  now  for 
twenty  minutes,  and,  having  collected  the  precipitate,  which  will  have  then 
formed,  on  a  calico  filter,  wash  it  with  hot  distilled  water  until  the  liquid  which 
passes  through  ceases  to  give  a  precipitate  with  a  dilute  solution  of  nitrate  of 
silver.  Finally,  dry  the  product  by  a  steam  or  water  heat,  and  reduce  it  to  a 
fine  powder."  Dub. 

This  formula  was  a  new  one  of  the  Dublin  Pharmacopoeia  of  1850,  and  was 
an  improvement  on  the  process  of  Mr.  Chenevix,  proposed  in  1 801,  for  obtaining 
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antimonial  powder  in  the  humid  way.  By  this  formula  the  liquid,  resulting  from 
mixing  aqueous  solutions  of  tartar  emetic  and  phosphate  of  soda,  is  precipitated 
by  a  solution  of  chloride  of  calcium,  previously  mixed  with  water  of  ammonia. 
The  water  of  ammoijia  throws  down  teroxide  of  antimony  from  the  tartar  emetic ; 
and  the  chloride  of  calcium,  phosphate  of  lime  from  the  phosphate  of  soda  ;  and 
the  mixed  precipitate,  washed,  dried,  and  reduced  to  fine  powder,  constitutes 
what  was  the  Dublin  antimonial  powder.  It  is  quite  a  different  preparation  from 
that  previously  described ;  inasmuch  as  all  the  antimony  present  is  in  a  state 
of  teroxide.  It  should  not  have  been  called  antimonial  powder,  but  designated 
by  a  distinct  name.  The  process  by  which  it  is  obtained  is  certainly  a  great 
improvement  on  that  usually  followed.  It  is  doubtful  whether  the  phosphate  of 
lime  adds  anything  to  its  efficacy  ;  and,  if  not,  the  preparation  is  equivalent  to 
teroxide  of  antimony,  used  in  a  smaller  dose. 

British  Antimonial  Powder.  The  formula  for  this  is  the  one  given  at  the 
head  of  the  present  article.  It  is  the  preparation  now  officinal  in  Great  Britain 
to  the  exclusion  of  the  others.  The  only  essential  difference  between  it  and  the 
Dublin  powder  is  that  its  ingredients  are  taken  already  prepared  and  mixed 
in  fixed  proportion,  while  those  of  the  latter  result  simultaneously  from  one 
operation.  It  is  of  course  much  more  easily  prepared,  and  less  liable  to  un- 
certainty from  any  error  in  the  process. 

Medical  Properties  and  Uses.  This  preparation  is  stated  to  be  alterative, 
diaphoretic,  purgative,  or  emetic,  according  to  the  dose  in  which  it  is  given. 
Until  within  a  few  years  it  was  often  prescribed  in  febrile  diseases,  with  a  view 
to  its  diaphoretic  effect.  According  to  Dr.  A.  T.  Thomson,  it  is  advantageously 
given  in  acute  rheumatism,  conjoined  with  camphor,  calomel,  and  opium,  and 
with  calomel  and  guaiac  in  several  cutaneous  affections.  The  estimation  in 
which  this  preparation  is  held  is  very  various.  The  late  Dr.  Duncan,  referring 
to  the  preparation  of  the  Lond.  and  Ed.  Colleges,  characterized  it  as  one  of  the 
best  antimonials  we  possess ;  yet  he  acknowledged  that  its  effects  are  very  un- 
equal, either  from  idiosyncrasy  in  the  patient,  or  variations  in  its  composition. 
Dr.  Thomson  found  it  sometimes  to  answer  his  expectations,  but  as  often  to  dis- 
appoint them.  Mr.  Brande  admits  its  activity  sometimes,  and  entire  inertness  at 
others,  which  he  attributes  to  the  presence  or  absence  of  teroxide  of  antimony. 
Of  course  these  observations  had  referrence  to  the  former  antimonial  powder 
of  the  British  Colleges  ;  and  it  was  this  uncertainty  of  its  action  that  led  to  its 
omission  from  the  U.  S.  Pharmacopoeia,  upon  the  revision  of  1830. 

The  antimonial  powder  at  present  officinal  in  Great  Britain  is  exempt  from 
the  objection  of  irregularity  of  composition.  Nevertheless,  as  it  depends  for  its 
greater  or  less  energy  on  the  presence  or  absence  in  the  alimentary  canal  of  an 
acid  which  may  form  a  salt  with  the  antimonial  oxide,  it  cannot  always  be  relied 
on  for  a  definite  effect,  being  sometimes  mild,  and  sometimes  more  active  than 
might  be  desirable.  The  dose,  as  a  diaphoretic,  is  from  three  to  eight  grains 
every  third  or  fourth  hour,  given  in  the  form  of  pill.  In  larger  doses  it  is  pur- 
gative and  emetic  It  is  impossible  to  give  precise  directions  as  to  the  dose  of 
the  former  London  powder ;  as  it  sometimes  proved  violently  emetic  in  moder- 
ate doses,  and  at  other  times  produced  no  obvious  effect  even  in  doses  of  one 
hundred  grains. 

The  late  Z)M6/i/i  antimonial  powder,  which  maybe  considered  as  essentially 
identical  with  the  British,  was  tried  therapeutically  in  twenty  cases  of  disease, 
chiefly  rheumatism,  pneumonia,  and  bronchitis,  by  Dr.  Jonathan  Osborne,  of 
Dublin.  In  five-grain  doses,  given  evening  and  night,  it  produced,  variously, 
nausea,  vomiting,  and  perspiration.  In  half  the  cases  it  acted  gently  on  the 
bowels.  The  teroxide,  given  separately  in  three-grain  doses,  evening  and  night, 
produced  similar  effects.  (Pharm.  Journ.,  Jan.  1855,  p.  331.)  Practitioners  who 
may  wish  to  prescribe  the  antimonial  powder,  in  its  present  more  certain  form, 
should  add  {Br. )  or  (Dub.  ^  to  its  name ;  so  as  to  be  secured  against  the  old  Lond. 
and  Ed.  preparation.  B. 
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PULVIS  AROMATICUS.  U.S., Ed.  Pulvis  Cinnamomi  Composi- 
TU8,  Br.  Aromatic  Powder.    Compound  Powder  of  Cinnamon. 

"Take  of  (MnnuinoM,  in  line  powiler,  (linKtT,  in  fine  powder,  each,  two  troy' 
ouncfs ;  Cardiunoui,  deprived  of  the  cap.siiU'H  and  in  fine  powder,  Nutmeg,  in 
fine  powder,  each,  a  troyounce.  Hub  theiu  togetlier  until  they  are  thoroughly 
mixed."  (/.<S'. 

"  Take  of  Cinnamon  Bark,  in  powder,  Cardamom  Seeds,  in  powder,  Ginger, 
in  powder,  of  each,  oiut  ounce.  Mix  tiieni  thoroughly,  pass  the  powder  throtigh 
a  fine  sieve,  and  finally  rub  it  lightly  in  a  mortar.  Keep  it  in  a  stoppered  bot- 
tle."/fr. 

The^^e  powders  now  closely  resemble  each  other ;  the  only  material  differ- 
ence being  that,  instead  of  the  cardamom  and  nutmeg  of  the  U.  S.  Pharuia- 
copieia,  together  equal  in  quantity  to  each  of  the  other  ingredients,  the  Brit- 
ish takes  only  the  cardamom  in  double  the  proportion,  or  equal  to  each  of 
the  others.  The  present  British  formula  differs  from  that  of  1864,  in  the  sub- 
stitution of  ginger  for  nutmeg,  cloves,  and  saffron,  and  especially  in  the  ab- 
sence of  sugar,  which  in  the  latter  constituted  two-thirds  of  the  whole,  having 
l»robably  been  added  in  order  that,  by  tlie  addition  of  a  little  water  to  the 
powder,  an  aromatic  confection  might  be  readily  prepared,  without  the  neces- 
sity of  keeping  it.  It  is  obvious  that  this  end  may  be  as  effectually  attained  by 
the  addition  of  a  little  syrup  to  the  present  powder. 

The  cardamom  seeds  should  always  be  separated  from  their  capsules  before 
being  weighed  ;  and  the  powder,  when  prepared,  should  be  kept  in  well-stopped 
bottles.  The  aromatic  powder  is  stimulant  and  carminative,  and  the  U.  S.  pre- 
paration may  be  given  in  the  dose  of  from  ten  to  thirty  grains,  in  cases  of 
enfeebled  digestion  with  flatuleilce  ;  but  it  is  chiefly  used  as  a  corrigent  and 
adjuvant  of  other  medicines.  A  mixture  of  aromatic  powders  in  the  form  of  a 
cataplasm  is  much  used  as  a  mild  rubefacient,  especially  in  nausea  and  vomiting, 
being  applied  over  the  epigastrium.  Such  mixtures  are  commonly  called  spiced 
platilern.  The  following  is  a  good  formula.  Take  of  ginger,  cloves,  cinnamon, 
and  black  pepper,  each,  in  powder,  an  ounce;  tincture  of  ginger  half  a  fluid- 
ounce  ;  honey  a  sufficient  quantity.  Mix  the  powders,  and  then  add  the  tincture 
and  honey,  so  as  to  form  a  stiff  cataplasm.* 

Off".  Prep.  Confectlo  Aromatica,  U.  S.;  Confectio  Opii,  U.S.;  Pilula  Aloes 
et  Ferri,  lir.;  Pilula  Cambogiae  Composita,  Br.  W. 

PULVIS  CATECHU  COMPOSITUS.  JBr.  Compound  Powder  of 
Catechu. 

"  Take  of  Catechu,  in  powder,  four  ounces ;  Kino,  in  powder,  Rhatany 
Root,  in  powder,  of  each,  two  ounces  ;  Cinnamon  Bark,  in  powder,  Nutmeg,  in 
powder,  of  each,  one  ounce.  Mix  them  thoroughly,  pnss  the  powder  through 
a  fine  sieve,  and  finally  rub  it  lightly  in  a  mortar.  Keep  it  in  a  stoppered 
bottle."  llr. 

This  is  an  agreeable  form  for  the  administration  of  kino  or  catechu  ;  but  we 
do  not  see  the  propriety  of  mixing  two  substances  so  similar  in  their  properties, 
at  least  in  relation  to  taste  and  medicinal  eflect,  that  they  may  be  considered 
identical.  The  dose  is  from  fifteen  to  thirty  grains.  W. 

PULVIS  CRET^  AROMATICUS.  Pr.  Confectio  Aromatica. 
Lond.  Aromatic  Powder  of  Chalk. 

"Take  of  Cinnamon  Bark,  in  powder, /our  ounc(?s ;  Nutmeg,  in  powder, 
Saffron,  in  powder,  of  each,  three  ounces  ;  Cloves,  in  powder,  one  ounce  and  a 

*  Aromatic  Sugar.  Mr.  Wm  L.  Turner  proposes  an  ingenious  mode  of  obtainina:  the 
effects  of  the  aromatic  powder,  in  certain  cases  where  the  use  of  the  powder  itself  would 
be  inconvenient.  He  prepares  an  aiomatic  sugar  by  submitting  eight  ounces  of  the 
freshly  prepared  powder  to  percolation  with  stronger  alcohol  to  exhaustion,  pouring 
the  percolate  over  eight  ounces  of  sugar,  and  evaporating  at  a  low  heat.  The  sugar  thus 
prepared  may  be  added  to  mixtures,  solutions,  «&c.,  requiring  aromatic  addition.  (-4m. 
Journ.  of  Pharm.,  March,  1869,  p.  118.) — yoie  to  the  thirteenth  edition.  « 
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half;  Cardamom  Seeds,  in  powder,  one  ounce ;  Refined  Sugar,  in  powder, 
twenty -five  ounces ;  Prepared  Chalk  eleven  ounces.  Mix  them  thoroughly, 
pass  the  powder  through  a  fine  sieve,  and  finally  rub  it  lightly  in  a  mortar. 
Keep  it  in  a  stoppered  bottle."  Br. 

This  is  the  former  "Aromatic  Powder  "  of  the  Br.  Pharmacopoeia,  with  the 
addition  of  chalk,  and  difi'ers  from  the  former  "Aromatic  Powder  of  Chalk  " 
only  in  having  the  ingredients  severally  directed  instead  of  being  mixed  in 
the  form  of  the  "Aromatic  Powder."  It  is  a  warm  stimulant  and  astringent, 
as  well  as  antacid  ;  and  is  well  calculated  for  diarrhoea  connected  with  acidity, 
and  without  inflammation.  In  such  a  combination,  however,  the  due  propor- 
tion, and  even  the  choice  of  the  ingredients,  vary  so  much  with  the  symptoms, 
that  they  might  with  propriety  be  left  to  extemporaneous  prescription.  The 
dose  is  from  thirty  to  sixty  grains,  given  in  mucilage  or  sweetened  water,  and 
frequently  repeated, 

0^.  Prep.  Pulvis  Cretae  Aromaticus  cum  Opio,  Br.  W. 

PULVIS  CRET^  AROMATICUS  CUM  OPIO.  Br.  Aromatic 
Powder  of  Chalk  and  Opium. 

"  Take  of  Aromatic  Powder  of  Chalk  nine  ounces  and  three-quarters ; 
Opium,  in  powder,  a  quarter  of  an  ounce.  Mix  them  thoroughly,  pass  the 
powder  through  a  fine  sieve,  and  finally  rub  it  lightly  in  a  mortar.  Keep  it  in 
a  stoppered  bottle."  Br. 

The  addition  of  the  opium  greatly  increases  the  efficacy  of  the  compound 
powder  of  chalk  in  diarrhoea;  and  its  equal  diffusion  through  the  powder  pre- 
sents this  advantage,  that  it  may  be  conveniently  given  in  minute  doses  appli- 
cable to  infantile  cases.  Two  scruples  of  the  powder  contain  a  grain  of  opium. 
In  the  diai'rhoea  of  adults  from  ten  to  twenty  grains  may  be  given  for  a  dose, 
and  repeated  several  times  a  day,  or  after  each  evacuation.  W. 

PULVIS  IPECACUANHA  COMPOSITUS.  f7.^.,  J5r.  Pulvis 
Ipecacuanha  cum  Opio.  Br.  1864.  Pulvis  Ipecacuanha  et  Opii. 
U.  S.  1850.  Compound  Powder  of  Ipecacuanha.  Powder  of  Ipecacuanha 
and  Opium.    Dover's  Powder. 

"Take  of  Ipecacuanha,  in  fine  powder.  Opium,  dried  and  in  fine  powder, 
each,  sixty  grains;  Sulphate  of  Potassa  a  troyounce.  Rub  them  together 
into  a  very  fine  powder.''  U.  S. 

The  British  Pharmacopoeia  directs  the  same  ingredients  in  the  same  pro- 
portions, though  in  a  larger  quantity,  and  orders  them  to  be  well  rubbed  to- 
gether, the  powder  to  be  passed  through  a  fine  sieve,  rubbed  lightly  in  a  mor- 
tar, and  kept  in  a  stoppered  bottle. 

It  is  a  subject  for  congratulation  that,  at  last,  the  name  of  this  important 
compound  is  identical  in  the  two  Pharmacopoeias. 

The  sulphate  of  potassa  in  this  preparation  serves,  by  the  hardness  of  its 
particles,  to  promote  that  minute  division  and  consequent  thorough  intermix- 
ture of  the  opium  and  ipecacuanha  upon  which  the  peculiar  virtues  of  the  com- 
pound depend.  It  also  serves  to  dilute  the  active  ingredients,  and  thus  allow 
of  their  division  into  minute  doses  adapted  to  the  complaints  of  children.  This 
composition,  though  called  Dover's  powder,  does  not  precisely  correspond  with 
that  originally  recommended  by  Dr.  Dover,  which  was  prepared  as  follows. 
Four  ounces  of  nitrate  of  potassa  and  the  same  quantity  of  sulphate  of  potassa 
were  mixed  in  a  red-hot  crucible,  and  afterwards  very  finely  powdered ;  one 
ounce  of  opiuni,  sliced,  was  then  added,  and  ground  to  powder  with  the  saline 
mixture;  lastly,  an  ounce  of  ipecacuanha  and  an  ounce  of  liquorice  root,  in 
powder,  were  mixed  with  the  other  ingredients.  This  process  was  adopted  in 
a  former  French  Codex,  and  has  been  retained  with  little  change  in  the  present. 

This  powder  is  an  admirable  anodyne  diaphoretic,  not  surpassed,  perhaps,  by 
any  other  combination  in  the  power  of  promoting  perspiration.  Opium  itself 
has  a  strong  tendency  to  the  skin,  evinced  both  by  the  occasional  diaphoresis, 


PART  II. 


Pulveres.  1869 


and  by  the  itchinj?  and  tinglinf?  Bonftation  which  it  excites.  While  the  vesBcls 
of  the  .skin  are  stimuhited  by  this  iiiKi'odient,  the  socrt'tiii^'  pores  are  relaxed  by 
the  ipecacuuiiha,  and  tiie  combiiie<l  cfffct  is  much  greater  than  that  which  re- 
sults from  either  separately.  At  the  same  time,  the  (reneral  stimulating  influ- 
ence of  the  opium,  and  its  tendem-y  to  operate  injuriously  on  the  l)rain,  are 
counteracted  so  that  the  mixture  may  Imj  given  with  safety  in  cai«es  which 
might  not  admit  of  the  use  of  «)pium  alone.  The  preparation  is  applicable  to 
all  ca.scs,  not  attended  with  much  fever,  cerebral  disease,  or  sick  stomach,  in 
which  there  is  an  indication  for  profu.se  diaphoresis,  especially  in  painful  affec- 
tions, or  those  connected  with  unhealthy  discharges.  It  is  admiral)ly  adapted 
to  the  i)hlegmasi8B,  particularly  rheumatism  and  pneumonia,  when  complicated 
with  a  tvphoid  tendency,  or  after  sufficient  depletion.  Under  similar  circum- 
stances, "it  is  useful  in  dysentery,  diarrhoea,  and  the  various  hemorrhages, 
esjK'cially  that  from  the  uterus.  It  is  sometimes  also  given  in  drop.sy.  In  bowel 
affections,  and  whenever  the  hepatic  secretion  is  deranged,  it  is  frequently 
combined  with  small  doses  of  calomel. 

Ten  grains  of  the  powder  contain  one  grain  of  opium.  The  dose  is  from  five 
to  fifteen  grains,  given  diffused  in  water,  or  mixed  with  syrup,  or  in  the  form 
of  bolus,  and  repeated  at  intervals  of  four,  six,  or  eight  hours,  when  it  is  de- 
sirable to  maintain  a  continued  diaphoresis.  Its  action  may  be  promoted  by 
warm  drinks,  such  as  lemonade  or  balm  tea,  which,  however,  should  not  be 
given  immediately  after  the  powder,  as  they  might  provoke  vomiting.     W. 

PULVIS  JALAPS  COMPOSITUS.  U.S.,  Br.  Compound  Pow- 
der of  Jalap. 

"  Take  of  Jalap,  in  fine  powder,  a  troyounce;  Bitartrate  of  Potas.sa,  in  fine 
powder,  two  troyounces.  Rub  them  together  until  they  are  thoroughly  mixed." 
U.S. 

"Take  of  Jalap,  in  powder,  five  ounces;  Acid  Tartrate  of  Potash  nine 
ounces ;  Ginger,  in  powder,  one  ounce.  Mix  them  thoroughly,  pass  the  powder 
through  a  fine  sieve,  and  finally  rub  it  lightly  in  a  mortar."  Br. 

The  bitartrate,  by  being  rubbed  with  the  jalap,  is  thought  to  favour  its  more 
minute  division,  while  it  increases  its  hydragogue  effect.  A  combination  of 
these  two  ingredients,  though  with  a  larger  proportion  of  cream  of  tartar  (see 
Jalapa),  forms  a  good  cathartic  in  dropsy,  and  scrofulous  diseases  of  the  joints 
and  gland.s.  The  dose  of  the  powder  is  from  thirty  grains  to  a  drachm.     W. 

PULVIS  KINO  COMPOSITTJS.  Br.,  Lond.  Pulvis  Kixo  cum 
Opio.  Br.  1864.   Compound  Powder  of  Kino.    Powder  of  Kino  and  Opium. 

"  Take  of  Kino,  in  powder,  three  ounces  and  three-quarters ;  Opium,  in 
powder,  a  quarter  of  an  ounce  ;  Cinnamon  Bark,  in  powder,  one  ounce.  Mix 
them  thoroughly,  pa.sis  the  Powder  through  a  fine  sieve,  and  finally  rub  it 
lightly  in  a  mortar.    Keep  it  in  a  stoppered  bottle."  Bi'. 

This  is  an  anodyne  astringent  powder,  useful  in  some  forms  of  diarrhoea, 
but  of  which  the  composition  would  be  better  left  to  extemporaneous  prescrip- 
tion ;  as  the  proportion  of  the  ingredients  should  vary  with  the  circumstances 
of  the  case.  Twenty  grains  contain  one  grain  of  opium.  The  dose  is  from  five 
grains  to  a  scruple.  W. 

PULVIS  OPII  COMPOSITUS.  Br.     Compound  Powder  of  Opium. 

"Take  of  Opium,  in  powder,  one  ounce  and  a  half;  Black  Pepper,  in  \)o\v- 
der,  two  ounces ;  Ginger,  in  powder,  ^tje  ounces;  Caraway  Fruit,  in  powder, 
six  ounces;  Tragacanth,  in  powder,  half  an  ounce.  Mix  them  thoroughly, 
pass  the  powder  through  a  fine  sieve,  and  finally  rub  it  lightly  in  a  mortar. 
Keep  it  in  a  stoppered  bottle."  Br. 

This  seems  to  have  been  introduced  in  order  to  have  at  hand  all  the  dry 
ingredients  of  the  Confection  of  Opium.   (See  Gonfectio  Opii,  p.  1090.) 

Ten  grains  of  the  powder  contain  one  grain  of  opium. 

Off.  Prep.  Confectio  Opii,  Br.  W. 
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PITLVIS  RHEI  COMPOSITUS.  U.S., Br.  Compound  Powder  of 
Phubarb. 

"  Take  of  Rhubarb,  in  fine  powder,  four  troyounces ;  Magnesia  twelve  troy- 
ounces;  Ginger,  in  fine  powder,  two  troyounces.  Rub  them  together  until  they 
are  thoroughly  mixed."  U.  S. 

"Take  of  Rhubarb  Root,  in  powder,  two  ounces;  Light  Magnesia,  six 
ounces;  Ginger,  in  powder,  one  ounce.  Mix  them  thoroughly,  and  pass  the 
powder  through  a  fine  sieve."  Br. 

This  is  a  good  laxative  antacid,  well  adapted  to  bowel  complaints,  especially 
in  children.  The  dose  for  an  adult  is  from  half  a  drachm  to  a  drachm  ;  for  a 
child  two  or  three  years  old,  from  five  to  ten  grains.  W. 

PULVIS  SCAMMONII  COMPOSITUS.  £r.  Compound  Powder 
of  Scammony. 

"Take  of  Scammony,  in  powder,  four  ounces;  Jalap,  in  powder,  three 
ounces ;  Ginger,  in  powder,  one  ounce.  Mix  them  thoroughly,  pass  the  pow- 
der through  a  fine  sieve,  and  finally  rub  it  lightly  in  a  mortar."  Br. 

This  does  not  appear  to  us  a  very  eligible  preparation.  Though  the  ginger 
may  tend  to  correct  the  griping  property  of  the  purgative  ingredients,  the  jalap 
too  closely  resembles  the  scammony  in  its  operation  to  exert  any  important 
modifying  influence  upon  it.    The  dose  is  from  ten  to  twenty  grains.        W. 

PULVIS  TRAGACANTH^  COMPOSITUS.  Br.  Compound 
Powder  of  Tragacanth. 

"  Take  of  Tragacanth,  in  powder.  Gum  Acacia,  in  powder.  Starch,  of  each, 
one  ounce;  Refined  Sugar,  in  powder,  three  ounces.  Rub  them  well  to- 
gether." Br. 

This  is  applicable  to  the  general  purposes  of  the  demulcents ;  but  is  chiefly 
employed  in  Great  Britain  as  a  vehicle  for  heavy  insoluble  powders.  The  dose 
is  from  thirty  grains  to  a  drachm.  W. 

PYROXYLIN. 

PYROXYLIISr.  Br.   Gun  Cotton. 

"  Take  of  Cotton  one  ounce  [avoirdupois] ;  Sulphuric  Acid,  Nitric  Acid,  of 
each,  five  fiuidounces  [Imperial  measure].  Mix  the  Acids  in  a  porcelain  mor- 
tar, immerse  the  Cotton  in  the  mixture,  and  stir  it  for  three  minutes  with  a 
glass  rod,  until  it  is  thoroughly  wetted  by  the  Acids.  Transfer  the  Cotton  to  a 
vessel  containing  water,  stir  it  well  with  a  glass  rod,  decant  the  liquid,  pour 
more  water  upon  the  mass,  agitate  again,  and  repeat  the  afi'usion,  agitation, 
and  decantation,  until  the  washings  cease  to  give  a  precipitate  with  chloride  of 
barium.  Drain  the  product  on  filtering  paper,  and  dry  in  a  water-bath."  Br. 

The  adoption,  by  the  Br.  Pharmacopoeia,  of  gun  cotton  as  an  officinal  prepa- 
ration, renders  necessary,  in  accordance  with  the  plan  of  the  U.  S.  Dispensa- 
tory, the  transferrence  of  the  subject  to  this  part  of  the  work  from  the  third 
part,  where  it  has  heretofore  been  treated.  The  following  article,  prepared  by 
the  late  Dr.  Bache,  is  accordingly  brought  hither  from  the  position  which  it 
occupied  in  the  twelfth  edition.  It  will  be  perceived  that  the  British  process 
is  essentially  the  same  as  that  given  below;  the  proportion  of  cotton  to  the 
acid  employed  being  somewhat  larger  in  the  former. 

Gun  cotton,  discovered  by  Schonbein  of  Bale,  in  Switzerland,  is  conveniently 
prepared  bv  the  following  process,  given  by  Mr.  Thomas  Taylor,  of  London. 
Mix,  in  a  glass  vessel,  1^  fluidounces  of  nitric  acid  (sp.  gr.  1-45)  with  an  equal 
bulk  of  sulphuric  acid,  and,  when  the  mixture  has  cooled,  pour  it  upon  100 
grains  of  fine  cotton  contained  in  a  Wedgwood  mortar,  and,  Avith  a  glass  rod, 
imbue  the  cotton  as  quickly  as  possible  with  the  acids.  As  soon  as  the  cotton 
is  completely  saturated,  pour  off  the  superabundant  liquid,  and  with  the  aid  of 
the  pestle,  quickly  press  out  as  much  of  it  from  the  cotton  as  possible.  Then 
throw  the  cotton  into  a  basin  of  water,  wash  it  until  it  has  not  the  slightest 
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acid  tasto.  and  dry  it  with  a  gontlo  heat.  Gun  cotton  raay  bo  made  with  Btrong 
nitric  acid  alone;  l)ut,  as  this  acid  is  not  always  of  full  atrongth,  it  is  bettor  to 
mix  with  it  Hulphuric  acid,  which  acts  by  Htrurij^theniiig  the  nitric  acid,  from 
its  aflliiity  for  water.  It  may  al.'*o  lie  formed  by  immersing  the  cotton  in  a  mix- 
ture of  nitre  and  sulphuric  acid,  and  this  is  the  mode  adopted  in  the  U.  S.  Phar- 
macopoeia. (See  Collodium,  p.  1085.) 

Propertie.A,  Ac.  Gun  cotton  has  the  appearance  of  ordinary  cotton,  but  U 
harsh  to  the  touch.  It  is  perfectly  insoluble  in  water,  and  nearly  so  in  strong 
alcohol ;  but  dis.>*olves  in  larj^e  quantity  in  acetic  ether.  As  ordinarily  made  for 
the  purpose  ofexplosion,  it  is  insoluble  inether ;  but,  when  carefully  and /reK/i/y 
prepared,  with  proper  precautions,  it  dissolves  in  that  menstruum,  forming  a 
powerfully  adhesive  liquid.  (See  Collodium.)  According  to  Dr.  J.  H.  Glad- 
stone, of  England,  it  is  subject  to  spontaneous  decomposition,  if  kept  for  some 
time.  The  same  fact  has  been  observed  by  Mr.  James  Beatson,  of  Xew  York, 
and  Prof  Procter,  of  Philadelphia.  The  specimen,  observed  by  Prof  Procter 
to  undergo  decomposition,  had  not  been  well  washed.  The  change  is  shown  by 
the  bottle,  in  which  the  gun  cotton  is  kept,  becoming  full  of  nitrous  acid  vapour; 
and  the  substance  is  so  far  altered  that  it  is  no  longer  explosive  or  soluble  in 
ether.  M.  Bouet  states  that  the  decomposition  from  exposure  to  light  takes 
place  sooner  in  that  which  has  been  prepared  with  nitre  and  sulphuric  acid,  than 
where  the  mixed  acids  have  been  used.  He  says  that,  with  both,  the  sides  and 
bottom  of  the  bottle  are  nearly  covered  with  crystals  of  oxalic  acid.  (See  Am. 
Journ.  of  Pharm.,  March,  1862,  p.  187.)  According  to  M.  Bechamp,  of  Stras- 
burg.  the  product  is  soluble  in  ether,  if  the  cotton  be  immersed  in  a  mixture  of 
nitric  and  sulphuric  acid,  while  still  hot  from  their  reaction  ;  but  not  soluble,  if 
the  cotton  be  added  to  the  mixture  when  cold.  By  treating  gun  cotton  with  pro- 
tochloride  of  iron,  M.  Bechamp  caused  the  disengagement  of  nitrous  oxide  gas, 
and  gave  the  filamentsacoatingofoxideof  iron,  which  was  readily  dissolved  by 
muriatic  acid.  After  this  treatment  the  gun  cotton  was  restored  to  its  original 
state  of  cotton.  (Gkem.  Oaz.,  Jan.  1,  1854,  p.  11.)  When  kindled,  gun  cotton 
flashes  off  like  gunpowder,  burning  without  residue.  Its  inflaming  point  is  at 
370°  F.  Dr.  Marx  makes  it  lower.  It  has  been  tried  as  a  substitute  for  gunpow- 
der in  fire-arms ;  but  from  its  strong  bursting  power,  it  has  not  been  found  to  an- 
swer for  this  purpose.  It  appears,  however,  to  be  well  adapted  to  rock  blasting. 
Its  composition  has  been  variously  given.  Mr.  Walter  Crum,  of  Glasgow,  makes 
its  composition  correspond  with  that  of  cellulose  (cotton)  C,jHj„Ojq,  in  which 
three  eqs.  of  water  are  replaced  with  three  of  nitric  acid.  On  this  supposition  its 
formula  is  Cj^H^O^-foNOj.  Porretand  Teschemacher  are  of  opinion  thatthecot- 
ton  loses  two  eqs.  of  water,  and  gains  four  of  nitric  acid;  so  as  to  make  its  formula 
C„HgOg+4N05.  Another  view  is  that  throe  eqs.  of  the  hydrogen  are  replaced  by 
threeeqs.ofhyponitric  acid,  the  oxygen  which  forms  water  with  the  hydrogen  be- 
ing derived  from  the  nitric  acid ;  so  that  the  formula  will  be  C,jH^3NO^O,q+3HO. 
But  the  researches  of  Mr.  Hadow,  in  1864,  seem  to  be  more  satisfactory.  Accord- 
ing to  this  chemist,  who  employs  the  new  notation,  the  action  of  nitric  acid  on  cot- 
ton is  an  example  of  substitution.  Three  eqs.  of  cotton, which  represents  cellulose 
CgUjjOj.  enter  together  into  action,  giving  up  hydrogen,  and  receiving  peroxide 
of  nitrogen ;  the  number  of  eqs.  of  hydrogen,  replaced  in  the  triple  atom  of  cellu- 
lose, varying  from  nine  to  six  accordingto  the  strength  of  theacid  used.  The  high- 
est of  these  substitution  products  is  that  in  which  nine  eqs  of  hydrogen  are  re- 
placed by  nine  eqs.  of  peroxide  of  nitroiren.  Thisistrinitrocellulose,  the  pyroxylin 
or  gun  cotton  of  Schonbein,  previously  discovered  by  Pelouze,  as  early  as  1836.  in 
an  impure  state.  The  triple  atom  of  cellulose  C,gH.„0,j  gives  up  nine  eqs.  of  its 
hydrogen,  receiving  in  their  place  nine  eqs.  of  peroxide  of  nitrogen,  thus  becoming 

^"  i9\0  I  ^is'  ^QU^l''og  ^^«  i  3VC)  [  ^6'  i^^of.  Abel,  Pharm.  Journ.  and 
Trans.,  2d  ser.,  vi.  71.)  The  above,  however,  though  the  formula  for  the  gun 
cotton  used  for  explosive  purposes,  which  is  insoluble  in  ether,  is  not  that  of 
the  soluble  pyroxylin  used  in  preparing  collodium,  in  which  the  substitution 
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of  the  peroxide  of  nitrogen  is  eight  for  the  same  number  of  hydrogen  eqs.,  in- 
stead of  nine  for  nine.  For  some  interesting  observations  bjMM.  Pelouze  and 
Maurey  on  the  subject  of  gun  cotton,  and  particularly  in  reference  to  the  modi- 
fications in  the  mode  of  preparing  it,  introduced  by  General  Lenk,  of  Austria, 
the  reader  is  referred  to  an  article  contained  in  the  American  Journal  of  Fhar- 
macy  (Jan.  1865,  p.  36).  One  of  the.se  modifications  consists  in  giving  to  each 
fibre  a  coating  of  soluble  glass,  by  dipping  the  gun  cotton  into  a  solution  of  sili- 
cate of  soda.  On  exposure  to  the  air,  sufficient  soda  combines  with  carbonic 
acid  to  bring  the  silicate  to  the  insoluble  state,  so  that  each  fibre  is  enclosed 
in  an  impermeable  covering,  which  is  supposed  to  protect  it  from  change.  But 
MM.  Pelouze  and  Maurey  consider  this  coating  less  beneficial  than  supposed 
by  General  Lenk. 

Off.  Prep.  Collodium,  5r.  B. 

QUINIA. 

Preparations  of  Quinia. 

QUINIA  SULPHAS.  U.  S.,  Br.    Sulphate  of  Quinia. 

"  Take  of  Yellow  Cinchona,  in  coarse  powder,  forty-eight  troyounces ;  Mu- 
riatic Acid  three  troyounces  and  a  half ;  Lime,  in  fine  powder,  five  troy' 
ounces;  Animal  Charcoal,  in  fine  powder.  Sulphuric  Acid,  Alcohol,  Water, 
Distilled  Water,  each,  a  sufficient  quantity.  Boil  the  Cinchona  in  thirteen 
pints  of  water  mixed  with  one-third  of  the  Muriatic  Acid,  and  strain  tlirough 
muslin.  Boil  the  residue  twice  successively  with  the  same  quantity  of  Water 
and  Acid  as  before,  and  strain.  Mix  the  decoctions,  and,  while  the  liquid  is 
hot,  gradually  add  the  Lime,  previously  mixed  with  two  pints  of  Water,  stir- 
ring constantly,  until  the  quinia  is  completely  precipitated.  Wash  the  precipi- 
tate with  Distilled  Water,  and,  having  pressed,  dried,  and  powdered  it,  digest 
it  in  boiling  Alcohol.  Pour  off  the  liquid,  and  repeat  the  digestion  several  times, 
until  the  Alcohol  is  no  longer  rendered  bitter.  Mix  the  liquids,  and  distil  off 
the  Alcohol  until  a  brown  viscid  mass  remains.  Upon  this,  transfei-red  to  a 
suitable  vessel,  pour  four  pints  of  Distilled  Water,  and,  luiving  heated  the  mix- 
ture to  the  boiling  point,  add  as  much  Sulphuric  Acid  as  may  be  necessary  to 
dissolve  the  quinia.  Then  add  atroyounceand  a  halfof  Animal  Charcoal,  boil  the 
liquid  for  two  minutes,  filter  white  hot,  and  set  it  aside  to  crystallize.  Should 
the  liquid,  before  filtration,  be  entirely  neutral,  acidulate  it  very  slightly  with 
Sulphuric  Acid;  should  it,  on  the  contrary,  change  the  colour  of  litmus  paper 
to  a  bright  red,  add  more  Animal  Charcoal.  Separate  the  crystals  from  the 
liquid,  dissolve  them  in  boiling  Distilled  Water  slightly  acidulated  with  Sul- 
phuric Acid,  add  a  little  Animal  Cliarcoal,  filter  the  solution,  and  set  it  aside 
to  crystallize.  Lastly,  dry  the  cr3^stals  on  bibulous  paper  with  a  gentle  heat, 
and  keep  them  in  a  well-stopped  bottle.  The  mother-water  may  be  made  to 
yield  an  additional  quantity  of  Sulphate  of  Quinia  by  precipitating  the  quinia 
with  Water  of  Ammonia,  and  treating  the  precipitated  alkaloid  with  Distilled 
Water,  Sulphuric  Acid,  and  Animal  Charcoal,  as  before."  U.  S. 

"  Take  of  Yellow  Cinchona  Bark,  in  coarse  powder,  one  pound  [avoirdu- 
pois]; Hydrochloric  Acid  three  fluidounces  [Imperial  measure];  Distilled 
Water  a  sufficiency;  Solution  of  ^oda,  four  pints  [Imp.  meas];  Dilute  Sul- 
phuric Acid  a  sufficiency.  Dilute  the  Hydrochloric  Acid  with  ten  pints  [Imp. 
meas.]  of  the  Water.  Place  the  Cinchona  Bark  in  a  porcelain  basin,  and  add 
to  it  as  much  of  the  Diluted  Hydrochloric  Acid  as  will  render  it  thoroughly 
moist.  After  maceration,  with  occasional  stirring  for  twenty-four  hours,  place 
the  bark  in  a  displacement  apparatus,  and  percolate  with  the  Diluted  Hydro- 
chloric Acid,  until  the  solution  which  drops  through  is  nearly  destitute  of  bit- 
ter taste.  Into  this  liquid  pour  the  Solution  of  Soda,  agitate  well,  let  the  pre- 
cipitate completely  subside,  decant  the  supernatant  fluid,  collect  the  precipitate 
on  a  filter,  and  wash  it  with  cold  Distilled  Water,  until  the  washings  cease  to 
have  colour.  Transfer  the  precipitate  to  a  porcelain  dish  containing  a  pint 
[Imp.  meas.]  of  Distilled  Water,  and,  applying  to  this  the  heat  of  a  water- 
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bath,  grftduttlly  add  Diluted  Sulphuric  Acid  urtlil  very  nearly  tho  whole  of  the 
prt'cipitate  has  been  dissolved,  and  a  neutral  liijuid  has  been  obtained.  Filter 
the  solution  while  hot  throu^'h  paper,  wash  the  filter  with  boilinj?  Distilled 
Wiiter,  concentrate  till  a  film  forms  on  the  surface  of  tho  solution,  and  Bet  it 
aside  to  crystallise.  Tho  crystals  should  be  dried  on  filtering  paper  without 
the  application  of  heat."  Br. 

The  present  U.  S.  proces.s,  which  is  essentially  that  of  tho  French  Codex,  is 
the  same  as  that  of  the  Pharmacop(Bia  of  1850, 1)Utdiflrers  from  the  ode  origin- 
ally adopted  in  the  edition  of  1830,  in  the  use  of  muriatic  instead  of  sulphuric 
acid  for  acitlulating  the  water  first  employed,  and  in  tho  greater  minuteness  of 
the  details.  Both  this  and  the  French  Code.x  process  are  modifications  of  the 
plan  originally  proposed  by  M.  Henry,  jun.,  of  Paris,  which  has  been  almost 
universally  employed  where  alcohol  is  not  too  expensive.  Henry's  process, 
with  all  its  details,  may  be  found  in  former  editions  of  this  work.  An  explana- 
tion of  the  several  directions  given  in  the  U.  S.  Pharmacopoeia  will  be  useful 
to  the  student,  by  enabling  him  to  comprehend  each  step  of  the  proces.s. 

The  yellow  bark  (Calisaya,  or  royal  yellow)  is  the  variety  selected,  because 
this  contains  quinia  in  the  largest  proportion,  and  most  free  from  admixture  with 
cinchonia.    Tlie  alkaloid  exists  in  the  bark  combined  with  kinic  acid,  and  pro- 
bably also  with  one  or  more  of  the  colouring  principles,  as  suggested  by  M. 
Henn-.   As  in  this  latter  state  it  is  difficult  of  solubility,  if  it  be  not  insoluble  in 
water,  the  whole  of  the  quinia  cannot  be  extracted  from  the  bark  by  means  of 
that  liquid  alone.  Berzelius,  however,  attributes  the  difficulty  of  exhausting  the 
bark  to  the  circumstance  that  water  converts  the  native  neutral  kinates  into 
soluble  superkinates  which  are  dissolved,  and  insoluble  subkinates  which  re- 
main.   By  adding  muriatic  or  sulphuric  acid  to  the  water  in  such  quantities  as 
to  be  in  excess  in  relation  to  the  quinia,  the  whole  of  the  alkaloid  combines  with 
the  acid  to  form  a  very  soluble  muriate  or  sulphate,  in  which  state  it  exists, 
together  with  various  impurities,  in  the  decoctions  procured  by  the  first  steps 
of  the  process.  By  the  addition  of  lime  to  the  filtered  and  mixed  decoctions,  the 
salt  of  quinia  is  decomposed,  giving  up  its  acid  to  the  lime,  while  the  quinia  is 
liberated,  and,  being  insoluble  in  water,  is  precipitated;  the  water  retaining 
most  of  the  impurities.  If  sulphuric  acid  was  employed  in  the  commencement 
of  the  process,  sulphate  of  lime  is  deposited  along  with  the  quinia;  but  if  mu- 
riatic acid  was  employed,  the  resulting  chloride  of  calcium  is  retained  in  solu- 
tion ;  and  a  reason  is  thus  afforded  for  the  preference  of  the  latter  acid.  But,  in 
either  case,  the  excess  of  lime,  and  a  compound  formed  of  the  lime  and  colour- 
ing matter,  which  is  insoluble  both  in  water  and  alcohol,  are  thrown  down  with 
the  alkaloid.  The  precipitate  having  been  washed  in  order  to  remove  from  it 
everything  soluble  in  water,  then  pressed,  dried  and  powdered;  the  next  step  is 
to  separate  the  quinia  from  the  insoluble  impurities.    This  is  accomplished  by 
the  repeated  action  of  alcohol,  which  dissolves  the  former,  and  leaves  most  of 
the  latter  behind.   The  whole  of  the  alkaloid  having  been  abstracted,  the  alco- 
holic solution  of  quinia  is  then  concentrated  so  as  to  afford  a  brown  viscid  mass, 
which  is  impure  quinia.   Portions  of  this  may  be  reserved,  if  thought  advisable, 
for  the  preparation  of  other  salts  of  quinia.     The  mass  is  treated  with  boiling 
distilled  water  acidulated  with  sulphuric  acid,  which  forms  the  officinal  sul- 
phate (disulphate  of  many  chemists)  with  the  quinia,  and,  being  somewhat  in 
excess,  enables  the  salt  to  be  readily  dissolved.    The  animal  charcoal  now  added 
should  l)e  the  unpurijied  bone-black,  the  carbonate  of  lime  contained  in  which 
neutralizes  a  portion  of  the  sulphuric  acid,  and  thus  facilitates  the  crystallization 
of  the  sulphate  of  quinia  when  the  solution  cools.    Should  the  quantity  of  the 
bone-black  added  be  sufficient  to  render  the  solution  quite  neutral,  so  as  in  no  de- 
gree to  affect  litmus  paper,  as  much  sulphuric  acid  should  be  added  as  will  give 
the  paper  a  slightly  vinous  tint ;  for  otherwise  the  crystallization  may  commence 
before  the  liquor  is  completely  filtered.    If,  on  the  contrary,  the  bone-black  hag 
been  deficient,  and  the  solution  colours  litmus  paper  cherry-red,  more  of  that  sub- 
stance is  to  be  added.  This,  however,  is  merely  an  incidental  advantage  of  tho 
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animal  charcoal;  its  chief  use  being  to  decolorize  the  liquid.  The  second  crys- 
tallization is  necessary"  to  obtain  the  salt  of  quinia  free  from  colour;  and  some- 
times it  cannot  be  rendered  perfectly  white  without  a  third.  It  is  essential  that 
the  heat  employed  in  drying  the  crystals  should  be  gentle,  in  order  to  prevent 
their  efflorescence.  The  small  quantity  of  cinchonia  contained  in  Calisaya  bark 
is  extracted  along  with  the  quinia;  but,  as  the  sulphate  of  the  former  is  more 
soluble  tiian  that  of  the  latter,  it  remains  in  the  mother-liquors* 

According  to  M.  Calvert,  the  proportion  of  sulphate  of  quinia  obtained  from 
bark  is  never  certain  when  muriatic  acid  is  employed  as  the  solvent,  and  lime 
as  the  precipitant ;  for  quinia  is  dissolved  by  a  solution  of  chloride  of  calcium, 
and  by  lime-water;  and  a  portion,  therefore,  remains  in  the  liquid  unprecipi- 
tated,  which  is  greater  when  the  lime  employed  is  in  excess.  Having  ascertained 
by  trial  that  quinia  is  not  dissolved  by  a  solution  of  soda,  and  in  scarcely  appre- 
ciable proportion  by  chloride  of  sodium,  he  proposes  to  substitute  this  alkali  for 
lime  ;  first  neutralizing  the  excess  of  acid  by  the  carbonate,  and  then  precipita- 
ting the  quinia  by  caustic  soda.  (Journ.  de  Pharin.,  3e  ser.,  ii.  388.) 

The  British  process  seems  to  be  based  on  that  of  M.  Rabourdin,  of  Orleans, 
published  in  the  Journal  de  Pharmacie  (Juin,  1861,  p.  408),  for  which  the  ad- 
vantages are  claimed,  that  it  does  not  require  the  use  of  alcohol,  escapes  the  loss 
incurred  in  the  ordinary  process  by  the  solvent  property  of  lime,  and  is  enabled, 
by  the  use  of  soda  as  the  precipitant,  to  dispense  with  animal  charcoal,  and 
thereby  avoid  the  waste  incurred  through  its  absorbent  property.  Tlie  soda  in 
this  process  is  employed  not  only  as  a  precipitant,  for  which  purpose  a  much 
smaller  quantity  would  suffice,  but  in  order  to  hold  in  solution  the  tannin,  cin- 
chonic  red,  and  colouring  and  resinous  matters,  which  it  does  without  in  the 
least  dissolving  the  quinia.  The  precipitated  quinia  \s,  thus  obtained  so  far  ex- 
empt from  foreign  matters,  that  it  may  be  immediately  converted  into  the  sul- 
phate without  the  necessity  of  using  animal  charcoal.  From  the  precipitate  by 
soda,  M.  Rabourdin  obtains  the  quinia  white  and  pure  by  treating  it  with  a 
quantity  of  dilute  muriatic  acid  insufficient  to  dissolve  the  whole  of  the  alkaloid, 
whereby  impurities  are  left  behind,  then  filtering,  and  precipitating  by  ammonia. 
The  same  end  is  accomplished  in  the  Br.  process  by  the  use  of  sulphuric  acid. 
The  residue  of  the  precipitate  may  be  reserved  for  future  operations. 

Pelletier  proposed  to  substitute  oil  of  turpentine  for  alcohol  in  the  ordinary 
process  for  procuring  sulphate  of  quinia.  The  impure  quinia,  precipitated  by 
lime  from  the  acidulous  decoctions,  after  being  washed,  pressed,  and  dried,  is 
digested  with  the  oil,  which  dissolves  the  quinia.  The  solution  thus  obtained 
is  agitated  with  water  acidulated  with  sulphuric  acid,  by  which  the  sulphate  of 
quinia  is  formed.  The  oil  separating,  rises  to  the  top,  and  is  removed  for  future 
use  ;  and  the  watery  solution  of  the  salt  is  evaporated,  and  treated  as  in  the 
original  process.  A  disadvantage,  however,  of  this  method  is  said  to  be,  that 
the  oil  does  not  completely  exhaust  the  precipitate  of  its  quinia. 

A  similar  process  has  been  employed  in  England, /wse^  oil  or  benzole  being 
substituted  for  oil  of  turpentine.  In  this  instance,  however,  the  new  solvent  is 
added  to  the  impure  quinia,  without  separation  from  the  acidulated  decoction 
from  which  it  was  precipitated  l^y  lime.  The  mixture  being  well  agitated,  the 
fusel  oil  or  benzole  dissolves  the  alkaloids,  and,  rising  to  the  surface  of  the 
liquid,  is  drawn  off  by  a  syphon.  The  solution  thus  drawn  off  is  treated  as  above 
with  water  acidulated  with  sulphuric  acid,  and  the  process  is  completed  in  the 
same  manner.  (See  Pharm.  Journ.,  xiv.  29,  92,  and  139.) 

*  Mr.  Weightman,of  thefirmof  Powers  &Wcightman,  manufacturing  chemists  of  this 
city,  informs  us  that  the  following  modification  of  the  above  process  has  been  found  prac- 
tically advantageous  in  their  laboratory.  The  tincture,  obtained  by  acting  with  alcohol 
on  the  impure  precipitated  quinia,  is  neutralized  with  sulphuric  acid  in  the  distilling 
vessel;  and  the  alcoh^m^  then  distilled  off,  leaving  a  viscid  mass  of  impure  sulphate, 
which  is  drawn  oif,  and  crystallizes  on  cooling.  The  mass  thus  obtained,  having  been  ex- 
pressed, is  dissolved  in  boiling  water,  to  which  purified  animal  charcoal  has  been  added. 
The  solution  is  filtered  while  hot,  and  then  allowed  to  cool  and  crystallize.  Another  so- 
lution and  crystallization  are  required  to  get  the  sulphate  of  quinia  quite  pure  and 
white.   {Note  to  the  tenth  edition.) 
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According?  to  the  French  Codex,  1000  parts  of  yellow  bark  ought  to  yield 
from  29  to  30  parts  of  sulphate  of  qiiinia,  when  treated  by  the  procoHS  first  de- 
scrilu'il.  Messrs.  I'owers  <k  Weijrhtinan,  who  are  proliahly  among  the  largest 
uuintifactiMvrs  of  sulphate  of  quinia  in  the  world,  inform  us  that  they  have 
usually  obtained  from  25  to  3  per  cent,  as  an  average  product. 

Sulphato  of  (juinia  may  be  obtained  from  other  varieties  of  Peruvian  l)ark  by 
the  above  processes  ;  and  from  some  in  consideraljle  quantity  ;  but  mos^of  them 
yield  a  much  larger  proportion  of  sulphate  of  cinchonia  than  the  Calisaya;  and 
this,  being  much  more  soluble  than  the  sulphate  of  quinia,  will  remain  dissolved 
in  the  residuary  licpior  after  the  crystallization  of  the  latter.  To  obtain  the 
cinchonia  separate,  the  following  method,  originally  suggested  by  Pelletier  and 
Caventou,  may  be  employed.  Magnesia,  lime,  or  a  solution  of  potassais  added 
to  the  mother- waters  in  excess.*  The  cinchonia  is  precipitated,  together  with 
a  portion  of  quinia  which  has  remained  in  the  solution,  and  with  the  excess  of 
magnesia  or  lime,  if  one  of  the.se  earths  has  been  employed.  The  precipitate 
is  collected  on  a  iilter,  washed  with  hot  water,  then  dried,  and  treated  with  boil- 
ing alcohol,  which  dis.solves  the  organic  alkalies.  The  alcoholic  solution  is  fil- 
tered while  hot,  and  the  residue  afterwards  treated  in  the  same  manner  with 
successive  portions  of  alcohol,  till  quite  exhausted.  The  solutions,  having  been 
mixed,  are  concentrated  by  the  distillation  of  the  alcohol,  and  allowed  to  cool, 
when  they  deposit  cinchonia  in  the  crystalline  state.  Successive  evaporations 
and  refrigerations  afford  new  crops  of  crystals,  and  the  process  should  be  con- 
tinued till  no  more  can  be  obtained.  The  cinchonia  thus  procured,  if  impure, 
should  be  reconverted  into  a  sulphate  and  treated  as  before,  animal  charcoal 
being  employed  to  free  it  from  colour.  The  quinia  remaining  in  the  mother- 
liquors,  as  it  will  not  crystallize  from  alcohol,  maybe  obtained  by  evaporation 
to  dryness.  To  obtain  the  sulphate  of  cinchonia,  mix  the  alkaloid  with  a  small 
quantity  of  water,  heat  the  mixture,  and  add  gradually  dilute  sulphuric  acid 
sufficient  to  saturate  it ;  then  boil  with  animal  charcoal  previously  washed  with 
muriatic  acid,  and  filter  the  liquid  while  hot.  Upon  cooling  it  will  deposit  crys- 
tals of  the  sulphate,  and,  by  repeated  evaporation  and  crystallization,  will  yield 
all  the  salt  which  it  holds  in  solution.f 

*  Soda  is  a  better  precipitant,  as  it  is  probably  incapable  of  dissolving  any  of  the  alka- 
loid when  employed  in  excess.  In  the  U.  S.  formula  for  procuring  sulphate  of  cinchonia 
from  the  mother-waters  advantage  has  been  taken  of  this  fact.  Honce  the  process  differs 
from  the  one  given  in  the  text,  both  in  using  soda  as  the  precipitant,  and  in  forming  the 
sulphate  immediately  from  the  precipitate,  whichMs  sufficiently  pure  for  this  treatment  in 
consequence  of  the  u.^e  of  soda,  instead  of  first  separating  the  alkaloid  by  means  of  alcohol, 
and  afterwards  combining  it  with  sulphuric  acid.  (See  Cinchoniie  Sulphas,  page  1084.)  Wo 
retain  the  account  of  Pelletier  and  Caventou's  process  in  the  text,  in  order  that  the  reader 
may  have  an  opportunity  of  comparing  them. 

t  A  new  mode  of  extracting  quinia  and  other  active  vegetable  principles  has  been  pro- 
posed, which,  if  found  as  successful  on  trial  as  it  is  said  to  have  been  in  the  hands  of  its 
proposer,  promises  to  supersede  many  of  the  processes  now  in  use.  From  the  experi- 
ment* of  M.  Lebourdais,  it  would  appear  that  puritied  animal  charcoal  has  the  property 
of  extracting  from  many  vegetable  products  not  only  their  colouring,  but  their  sapid  prin- 
ciples ahso,  and  afterwards  of  yielding  the  active  matter  uncombined  to  boiling  alcohol, 
from  which  it  is  obtained  by  evaporation.  M.  Lebourdais  deprived  Peruvian  bark  of  all 
its  soluble  principles  by  repeated  maceration  in  alcohol  of  0-923,  filtered  the  resulting 
liquors,  removed  the  alcohol  by  distillation,  and  mixed  the  liquid  residue  with  a  decoction 
made  by  boiling  the  same  bark  twice  in  distilled  water.  Acetate  of  lead  was  added  to 
precipitate  the  resinous  matter;  and  the  liquor,  having  been  filtered,  was  made  to  pass 
slowly  through  purified  animal  charcoal,  by  which  it  was  deprived  ofcolour  and  taste.  The 
charcoal  was  then  washed,  dried,  and  treated  with  alcohol  oi  0-848.  The  alcoholic  solution 
thus  obtained,  upon  being  evaporated,  yielded  the  quinia  perfectly  pure.  {Am,  Jottm.  of 
Pharm.,  xxi.  92 ;  from  Ann.  de  Chiin.  et  de  Phys.)  A  chemist,  however,  who  has  tried  this 
process,  informs  us  that  he  has  not  found  it  to  answer  well  in  practice. 

Mr.  Clark  proposes  to  prepare  quinia  by  means  of  the  fatty  acids  as  follows.  Having 
exhausted  the  bark  as  usual  oy  acidulated  water,  he  treats  the  solution  with  an  alkaline 
carbonate  so  long  as  a  precipitate  is  produced,  then  adds  a  little  stearic  acid,  and  boils  the 
whole.  The  fatty  acid  melts,  floats  on  the  surface,  and  there  attracts  the  quinia  and  cin- 
chonia, forming  a  kind  of  insoluble  soap,  while  the  precipitate  and  liquid  become  black. 
On  cooling,  the  fatty  matter  coagulates,  and,  on  being  withdrawn  and  boiled  in  water  so 
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When  barks  containing  the  newly  discovered  alkaloids  cincho7iidia  axid  qui- 
nidia  (seepage  301)  are  used,  as  their  sulphates  are  much  more  soluble  than  that 

long  as  this  remains  limpid,  and  then  treated  with  boiling  acidulated  water,  yields  the 
quinia  and  cinchonia  to  the  acid.  The  hot  solution,  being  neutralized  by  an  alkali,  depo- 
sits a  brown  matter,  which  is  to  be  separated  by  filtration,  and  on  cooling  yields  the  sul- 
phate of  the  two  alkaloids  in  a  crystalline  state.  The  quinia  and  cinchonia  can  then  be 
separated  in  the  ordinary  mode.  (See  Journ.  de  Pharm.,  Dec.  18(il,  p.  463.) 

We  haye  been  told  that  considerable  quantities  of  a  preparation  have  been  imported 
from  South  America,  consisting  of  a  mixture  of  the  alkaloids  of  bark  in  an  impure  state, 
obtained  by  forming  acidulated  decoctions  of  bark,  precipitating  with  lime,  treating  the 
precipitate  with  alcohol,  and  evaporating  the  alcoholic  solution.  From  this  material  the 
sulphates  of  quinia  and  cinchonia  have  been  prepared  on  a  large  scale.  It  has  sometimes 
yielded  25  per  cent,  of  quinia  converted  into  sulphate,  and  more  than  an  equal  quantity 
of  cinchonia.   {Note  to  the  eighth  and  tenth  editions.) 

Quinoidine.  Precipitated  Extract  of  Ba7-k.  Amorphous  Quinia.  Cinchonicia  and  Quinicia  of 
Pasteur.  Upon  the  evaporation  of  the  mother-liquor  left  after  the  crystallization  of  sul- 
phateof  quinia  in  the  preparation  of  that  salt,  a  dark-coloured  substance  is  obtained,  hav- 
ing the  appearance  of  an  extract.  This  was  babitually  employed  by  the  late  Dr.  Emlen 
and  one  of  the  authors  of  this  work,  so  early  as  about  the  year  1824,  in  the  cure  of  inter- 
mittent fever,  in  which  it  proved  equally  eft'ectual  with  the  pure  sulphate,  though  only 
about  half  as  strong.  It  was  adopted  in  the  edition  of  the  U.  S.  Pharmacopoeia  for  1830, 
under  the  name  of '■'■impure  sulphateof  quitiia,"  but  was  abandoned  in  theedition  of  1840, 
on  account  of  the  difficulty  of  ascertaining  its  purity.  Sertlirner  supposed  that  he  had  dis- 
covered a  new  alkaline  principle  in  this  product ;  but  his  conclusions  were  invalidated  by 
the  experiments  of  MM.  Henry  and  Delondre,  which  went  to  prove  that  the  alkaline  mat- 
ter contained  in  it  consisted  of  quinia  and  cinchonia,  obscured  by  admixture  with  a  yel- 
lowish substance  that  interfered  with  their  crystallization.  Nevertheless,  under  the  name 
of  quinoidine or  chinoidinc,  given  to  the  supposed  new  alkaloid  by  Sertiirner,  there  has  been 
long  employed  in  Europe  a  substance  precipitated  from  the  mother-liquor  of  sulphate  of 
quinia  by  means  of  an  alkaline  carbonate,  having  a  yellowish-white  or  brownish  colour, 
and,  when  moderately  heated,  agglutinating  into  a  mass  of  a  resinous  appearance.  This 
substance  was  found  by  Dr.  F.  L.  Winckler  to  contain  an  uncrystallizable  alkaline  prin- 
ciple, having  the  same  combining  weight  as  quinia,  and  diifering  from  that  alkaloid  only 
in  the  want  of  the  property  of  crystallization,  and  in  forming  uncrj^stallizable  salts  with 
the  acids.  [Pharm.  Cent.  Blntt,  May,  1847,  p.  310.)  Liebig  afterwards  proved  it  to  be  iden- 
tical in  composition  with  ordinary  quinia,  to  which  he  considered  it  as  bearing  the  same 
relation  that  uncrystallizable  sugar  bears  to  the  crj'stallizable.  Pasteur  has  found  that 
ordinary  quinoidine,  or  amorphous  quinia,  consists  of  two  alkaloids,  derivatives  from 
quinia  and  cinchonia,  with  which  they  are  respectively  isomeric,  thougb  differing  in  being 
uncrystallizable,  and  named,  in  view  of  their  origin,  quinicia  and  cinchonicia.  The  pure 
amorphous  quinia  of  Liebig  is  the  former  of  these  alkaloids.  [^cepageZ02>.)  This  substance 
has  been  found  equally  effectual  with  quinia  in  tlie  cure  of  intermittents.  In  an  economi- 
cal point  of  view,  it  is  highly  important  that  it  should  be  employed.  It  is  sometimes  sold 
under  the  name  of  precipitated  extract  of  bark ;  and  there  can  be  little  doubt  that  it  enters 
into  other  preparations,  which,  under  the  name  of  extract  of  bark,  have  been  put  forth  as 
peculiarly  valuable  for  the  cure  of  intermittents.  It  must  not  be  confounded  with  the  sub- 
stance obtained  byevaporating  the  mother-liquors,  which  is  of  uncertain  composition  and 
strength.  The  chief  objection. to  it  is  its  liability  to  adulteration.  Tha  amorphous  quinia, 
as  Liebig  calls  it,  is  entirely  soluble  in  dilute  sulphuric  acid  and  in  alcohol ;  and,  if  its 
solution  in  a  dilute  acid  yield  upon  the  addition  of  ammonia  exactly  as  much  precipitate 
as  there  was  of  the  original  substance  dissolved,  it  may  be  considered  pure.  (See  Am,. 
Jorirn.  of  Pharm.,  xyVu.  l81.)  We  have  been  informed  that,  in  an  extensive  chemical  manu- 
facturing establishment  in  Philadelphia,  since  the  introduction  of  steam  heat,  the  loss  by 
quinoidine  in  the  preparation  of  sulphate  of  quinia  has  much  diminished,  sbowing  the 
agency  of  heat  in  converting  the  crystallizable  into  the  uncrystallizable  salt. 

As  commercial  quinoidine  is  often  very  inipure,  sometimes,  according  to  the  observa- 
tions of  M.  de  Vry,  containing  as  much  as  .3o  per  cent,  of  foreign  matters,  a  satisfactory 
method  of  purifying  it  becomes  important^  The  following  has  been  proposed  by  M.  de  Vry, 
founded  on  the  observation  of  M.  Pastier,  that  9  parts  of  quinoidine,  rubbed  for  a  long, 
time  in  a  mortar  with  a  dilute  s^Jutioh  of  2  parts  of  neutral  oxalate  of  ammonia,  are  at 
length  completely  dissolved,5vith  the  escape  of  the  ammonia,  and  entire  separation  of  im- 
purities. M.  de  Vry  boils  in  an  iron  vessel  9  parts  of  quinoidine  with  a  weak  solution  of 
2  parts  of  oxalate  of  ammonia,  until  ammonia  ceases  to  escape.  As  the  insoluble  matter 
attaches  itself  in  places  to  the  surface  of  the  vessel,  he  adds  from  time  to  time  distilled  water 
so  as  to  cover  this  matter  during  the  boiling.  As  soon  as  ammonia  is  no  longer  disengaged, 
he  allows  the  liquor  to  become  quite  cool,  and  ascertains  if  it  is  made  turbid  by  the  addi- 
tion of  water.  In  this  case  he  dilutes  the  solution  with  water,  then  filters,  and  precipi- 
tates in  a  capsule  with  an  excess  of  solution  of  caustic  soda.  The  tenacious  precipitate 
which  forms  may  be  collected,  by  means  of  a  gentle  heat,  in  the  bottom  of  the  capsule. 
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of  quinia,  it  follows  that,  in  tho  niothcr-waterH  loft  after  the  eryslaljization  of 
sulphate  of  (|ninia,  there  will  he  found  a  portion  of  sulphate  of  cinchonidia  or 
(juinidia,  or  of  hoth.  In  fact,  there  \h  generally,  under  these  circuujHtancea,  njore 
or  less  of  the  sulphates  of  the  four  alkaloids,  quinia,  cinchonia,  quinidia,  and  cin- 
ehonidia,  all  of  which  are  contained  in  many  barks  ;  and,  besides  these,  a  portion 
of  amorphous  alkaloid,  incapable  of  crystallization,  probably  resulting,  in  part  at 
least,  from  the  heat  employed  in  the  process.  These  may  in  a  great  degree  bo 
separated  through  their  ditferent  solubilities  in  water.  Sulphate  of  quinia  being 
least  soluble  will  first  crystallize,  afterwards  the  salt  of  cinchonidia  or  quinidia, 
and  linally  that  of  cinchonia,  which  is  the  most  soluble  of  the  four;  while  the 
uticrystallizable  salt  will  remain  in  solution,  and  may  be  obtained  in  tho  anaor- 
jihous  state  by  evaporation  to  dryness. 

Propf.rtii'H.  Sulphate  of  quinia  is  in  fine  silky,  slightly  flexible,  needle-shaped 
crystals,  interlaced  among  one  another,  or  grouped  in  small  star-like  tufts.  Its 
taste  is  intensely  bitter,  resembling  that  of  the  yellow  bark.  It  effloresces  slightly 
on  exposure  to  the  air,  and,  at  a  moderate  heat,  loses  its  crystalline  form  in  con- 
sequence of  the  escape  of  its  water  of  crystallization.  At  the  temperature  of 
212'^  it  becomes  luminous,  especially  when  rubbed.  At  about  240°  it  melts,  as- 
suming the  appearance  of  wax.  It  is  very  slightly  soluble  in  cold  water,  requir- 
ing, according  to  M.  Baup,  740  parts  at  54°  F.  for  solution  ;  while  at  the  boiling 
point  it  is  dissolved  in  30  parts  of  water,  which  deposits  it  upon  cooling.*  Its 
cold  solution  is  opalescent,  f  It  is  soluble  in  about  60  parts  of  cold  alcohol  of  0835, 
l)Ut  only  to  a  very  small  extent  in  ether.  The  diluted  acids,  even  tartaric  and 
oxalic  acids  in  excess,  dissolve  it  with  great  facility.  With  an  additional  equiva- 
lent of  sulphuric  acid  it  forms  another  sulphate,  which  is  more  soluble  in  water 
than  the  officinal  salt,  and  crystallizes  from  its  solution  with  much  greater  diffi- 
culty. This  is  now  considered  by  many  as  strictly  neutral,  and  therefore  entitled 
to  the  name  of  sulphate  of  quinia ;  while  the  officinal  salt  is  thought  to  contain  two 
equivalents  of  base  to  one  of  acid,  and  is  therefore  a  subsulphate  or  disulphate 
of  quinia.  The  latter  name  was  adopted  by  the  London  College,  and  has  been 
much  used  by  chemical  writers.  In  the  U.  S.,  Dublin,  and  Edinburgh  Pharmaco- 
poeias, as  well  as  in  the  French  Codex,  the  name  of  sulphate  of  quinia,  originally 
given  to  the  officinal  salt,  under  the  impression  that  it  was  neutral,  was  retained; 
and  it  has  been  assumed  in  the  new  British  Pharmacopceia.  Hence  has  arisen  a 
confusion  of  nomenclature,  which  must  be  embarrassing  to  the  student.  Our  own 
impressions  are  in  favour  of  the  higher  number  of  the  equivalent  of  quinia,  and 
consequently  of  the  view  which  considers  the  officinal  name  of  sulphate  of  quinia 

The  clear  alkaline  liquid  is  then  decanted,  and  the  precipitated  (juinoidino  washed  re- 
peatedly with  distilled  water.  Thus  purified,  being  still  adhesive,  it  is  exposed  for  sonio 
time  toa  heat  of  212°  to  230°,  at  which  it  parts  with  the  water  it  contained,  and  be- 
comes, after  cooling,  hard  and  friable.  The  oxalate  of  ammonia  is  used  in  order  to  get 
rid  of  lime,  which  is  a  frequent  impurity  in  quinoidine.  [Jouiii.  rfePAarm.,4es^r.,  iv.  50.) 
— Note  to  the  thirteenth  edition. 

*  M.  Calloud  has  ascertained  that  the  solubility  of  sulphate  of  quinia  is  much  affected 
by  certain  salts.  While  it  is  increased  by  muriate  of  ammonia,  nitrate  of  potassa,  and 
chloride  of  sodium,  it  is  diminished  by  the  sulphates  of  soda  and  magnesia.  Sulphate  of 
quinia  is  decomposed  wholly  or  in  part  by  bicarbonate  and  phosphate  of  soda.  {^Phai-m. 
./o?/,r«.,June.  1860,  p.  609.) 

f  Anbnnl  Quinoidine.  The  peculiar  appearance  characterizing  solutions  of  quinia, 
even  when  extremely  feeble,  called  opalescence  or  fluorescence,  was  observed  by  l)r.  11. 
IJenoe  Jones  in  the  fluids  of  animals,  after  having  taken  quinia,  and  was  subsequently 
noticed,  as  an  ordinary  result,  even  when  no  quinia  had  been  given,  though  in  a  le.«s  de- 
gree. This  led  Dr.  Jones  to  tho  supposition  that  there  existed  normally  in  the  animal 
svstem  a  substance  identical  or  analogous  with  quinia,  which  ho  called  anitnal  quinoidine. 
I'he  Huids  exhibiting  this  phenomenon  answered  to  other  tests  of  quinia ;  and,  though 
this  substance  could  not  be  isolated,  probably  in  consequence  of  its  extremely  minute  pro- 
])ortion,  the  evidence  seemed  very  strong  in  favour  of  the  idea,  that  a  principle  closely 
resembling  quinia  exists  normally  in  the  human  system.  A  curious  fact,  in  connection 
with  this  subject,  is  that  the  substance  in  question  ceases  apparently  to  exist  in  the  sj's- 
lem  in  a  state  of  fever.  This  discovery  opens  a  wide  field  for  observation  to  tho  phj-si- 
ologist  and  pathologist ;  but  at  present  would  scarcely  seem  to  fall  within  the  province 
of  the  pharmaceutist.  {Note  to  the  thirteenth  edition.) 
87 


1378  Quinia.  part  ii, 

as  properly  representing  the  composition  of  the  salt.  According  to  M.  Baup, 
the  higher  sulphate,  formerly  called  super  sulphate,  and  still  considered  by  many 
if  not  most  chemists  as  the  bisulphate,  is  soluble  in  11  parts  of  water  at  54°  F., 
and  in  its  own  water  of  crystallization  at  the  boiling  point.  It  is  very  soluble  in 
diluted,  and  somewhat  less  so  in  absolute  alcohol.  It  may  be  obtained  by  adding 
to  a  boiling  concentrated  solution  of  the  ordinary  sulphate,  as  much  sulphuric  acid 
as  already  exists  in  the  salt,  and  then  evaporating  the  solution. 

Composition.  The  officinal  sulphate  of  quinia,  the  disulphate  of  some  che- 
mists, is  the  only  one  used  in  medicine,  and  to  this  we  have  allusion  in  the  pre- 
sent work,  whenever  sulphate  of  quinia  is  mentioned  without  any  distinguishing 
epithet.  In  the  crystalline  form  it  consists,  if  regarded  as  neutral,  of  one  eq.  of 
quinia  324,  one  of  sulphuric  acid  40,  and  eight  eqs.  of  water  72=  4.36  ;  but  if 
considered,  in  accordance  with  Liebig's  views,  as  a  subsulphate  or  disulphate, 
of  two  eqs.  of  quinia  (each  162),  one  of  sulphuric  acid,  and  eight  of  water  ;  the 
whole  eq.  of  the  salt  being,  of  course,  the  same  in  either  case.  On  exposure  to 
the  air,  or  to  a  heat  of  212°,  it  effloresces,  losing  one-half  of  its  water  of  crystal- 
lization ;  and  at  240°  it  loses  one-half  of  the  remainder,  retaining  two  eqs.  or 
about  4  per  cent,  of  water,  of  which  it  cannot  be  deprived  without  decomposi- 
tion. {Phillips.)'^ 

*  Iodide  of  Sulphate  of  Quinia,  ^c.  This  remarkable  compound  of  otBcinal  sulphate  of 
quinia  was  discovered  by  l5r.  Wni.  Bird  Herapath,  of  Bristol,  England,  who  also  investi- 
gated its  singular  optical  properties.  If  to  a  solution  of  sulphate  of  quinia  in  a  mixture  of 
acetic  acid  and  diluted  alcohol,  tincture  of  iodine  be  added  by  drops,  and  the  mixture  kept 
at  130°  F.  until  perfect  solution  takes  place,  upon  the  cooling  of  the  liquid,  crystals  will 
gradually  form,  which  Dr.  Herapath  has  found  to  consist  of  iodine,  quinia,  and  sulphuric 
acid,  probablj'  combined  in  the  state  oi  sulphate  of  iodo-gulnia.  To  obtain  fine  crystals 
various  precautions  are  necessary,  for  which  the  reader  is  referred  to  the  paper  of  Dr. 
Herapath.  The  crystals  are  of  a  brilliant  emerald-green  when  viewed  by  reflected  light, 
but  almost  colourless  by  transmitted  light,  and  present  a  curious  play  of  colours  under 
varying  circumstances  of  position.  Their  shape  is  very  diversified,  but  traceable  to  the 
rhombic  prism.  They  are  dissolved  by  heated  acetic  acid  and  heated  alcohol,  and  deposited 
(m  cooling.  Their  most  remarkable  property  is  that  of  polarizing  light,  in  which  they  are 
equal  if  not  superior  to  the  tourmaline,  for  which  they  may  be  substituted  with  advantage 
in  experiments  in  this  branch  of  optics.  [Pharin.  Journ.,xi.  448  and  449,  and  xiii.  378.  See 
also  Am.  Journ.  of  Pha7-m.,xxvi.  18.)  From  subsequent  experiments  of  Dr.  Herapath,  it 
appears  tbat  the  other  cinchona  alkaloids  form  similar  salts  with  iodine  :  so  that  crystals 
n\ny\>eo\)ta.^nedo{thes^dphatesofiodo-quinidin,iodo-cinchonia,anAiodo-cinchonidia,(is^ve\\ 
as  of  iodo-quinia.  But  the  reader  will  note  that  the  nomenclature  of  the  alkaloids  adopted 
by  Dr.  Herapath  differs  from  that  of  Pasteur,  and  unfortunately  we  think,  as  that  of  Pas- 
teur is  based  on  the  analogies  of  the  alkaloids.  The  quinia  and  cinchonia  are  the  same  with 
both,  but  the  quinidia  of  Pasteur  is  the  cinchonidia  of  Herapath,  and  vice  versa.  In  the 
following  observations  the  nomenclature  of  Dr.  Herapath  is  used,  in  justice  to  that  writer. 
It  appears  that,  of  these  different  compounds,  there  is  a  close  analogy  in  crystalline  forms 
between  the  iodo-quinia  and  iodo-cinchonidia  salts  on  the  one  hand,  and  the  iodo-cinchonia 
and  iodo-quinidia  salts  on  the  other,  while  between  the  two  twin  sets  there  is  a  decided 
difference  ;  so  that  there  is  no  difficulty  in  deciding  whether  a  quinia  salt  contains  quinidia 
or  cinchonia,  or  a  cinchonia  salt  cinchonidia  or  quinia,  yet  it  may  not  be  so  easy  to  dis- 
criminate between  the  salts  of  analogous  forms.  Nevertheless  there  are  sufficient  points  of 
dissimilarity  to  enable  a  correct  diagnosis  to  be  made.  It  is  not  by  their  chemical  charac- 
ters that  these  iodo-salts  can  be  discriminated  ;  though  the  cinchonia  and  quinidia  salts 
dissolve  with  greater  difficulty  than  the  others  in  consequence  of  their  greater  thickness, 
and  less  extent  of  surface.  Thecrystalsof  the  cincAomrfia  salt  (g'Mmit^m,  Pasteur),  like  those 
of  the  sulphate  of  iodo-quinia,  are  derived  from  the  rhombic  prism,  but  differ  in  certain 
points  which  we  have  not  space  to  detail,  and  in  reference  to  which  we  must  be  content  to 
refer  to  Dr.  Herapath 's  paper.  They  are  distinguishable  to  the  practised  eye  by  their  dif- 
ferent tint  with  reflected  and  transmitted  light.^But  these  salts  difier  greatly  from  the  iodo- 
cinchonia  and  iodo-quinidia  {iodo-cinchonidia,  Pasteur)  sulphates.  The  crystals  of  the  latter 
of  these  salts  are  long  quadrilateral  acicular  prisms,  of  a  deep-ruby  or  garnet-red  colour, 
with  bluish-violet  or  light-purplish  reflection  tints,  or  they  have  the  form  of  thin  plates,  or 
long,  flat,  acicular  prisms,  which,  when  thin,  transmit  a  pure  yellow,  but  if  thicker,  a  red- 
dish colour  tinged  with  brown.  The  analogous  iodo-cinchonia  sulphate  is  in  long,  acicular, 
quadrilateral  prisms,  of  a  deep  purplish-black  colour  ;  and  in  relation  to  transmitted  light 
also  closely  resembles  the  preceding.  All  these  iodo-salts  have  double  refractive  proper- 
ties. Dr.  Herapath  gives  the  following  as  their  composition;  1.  sulphate  of  iodo-quinia,  (2^., 
U^l^.p^,l^  +  2SO3HO  +  5H0  =  840 ;  2.  sulphate ofiodo-cinchonidia{iodo-quinia, Pasteur) , 
Cs^HjjNaOjiia  +  2SO3HO  +  5H0  =  967 ;  3.  sulphateof  iodo-cinchonia,  CajHuN^O^Jj  +  SO3 
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Tnrompatibleg  and  Tests.  Sulphate  of  quinia  is  decomposed  by  the  alkalieH, 
their  carUonutes,  and  the  allcaline  enrths.  In  nolution,  it  affords  white  precipi- 
tates with  potassa,  soda,  and  anuuonia,  which  are  partly  Bolubie  in  an  excess  of 
alkali.  It  is  also  precipitated  l)y  astriuj^ent  infusions,  the  tannic  acid  of  which 
forms  a  white  iiisolul)le  compound  with  quinia.  The  soluble  salts  of  lead  and  of 
baryta  occasion  pn'cipitates  ;  and  that  produced  by  the  salts  of  baryta  is  insolu- 
Itle  in  the  acids.  The  solul)le  salts  of  o.valic,  tartaric,  and  gallic  acids  occasion 
more  or  less  precipitation  with  solution  of  sulphate  of  quinia  without  excess  of 
acid  ;  and  Mr.  J.  M.  Maisch  has  ascertained  the  same  to  be  true  of  the  acetates. 
(.4»i.  Journ.  of  rharni.,\Kv\\.  97)  A  fn^shly  prepared  solution  of  chlorine, 
added  to  a  solution  of  sulphate  of  quinia,  and  followed  by  the  addition  of  water 
of  ammonia,  occa.sions  an  emerald-green  colour,  and,  in  certain  proportions,  the 
deposition  of  a  green  precipitate.  If,  previously  to  the  use  of  ammonia,  a  con- 
centrated solution  of  ferrocyanide  of  potassium  be  added,  a  dark-red  colour  is 
produced,  which  pcrsist.sforseveral  hours,  but  ultimately  passes  into  green.  This 
does  not  take  place  with  cinchonia;  and,  though  sulphate  of  quinidia  gives  the 
same  red  colour,  this  does  not  disappear  as  with  the  salt  of  quinia,  but  is  per- 
sistent. (Schwartzer,  Jyu7vi.  de  Pharm.,  4e  ser.,  iii.  475.)  Sulphate  of  quinia 
gives  a  reddish-brown  precipitate  with  iodine  dissolved  in  a  solution  of  iodide 
of  potassium. 

Adulterations.  Sulphate  of  quinia  has  often  been  adulterated.  The  effects  of 
adulteration  nmy  be  produced  by  the  variable  quantity  of  water  which  sulphate 
of  (piinia  may  contain,  without  any  observable  alteration  in  its  sensiblepropertie-s, 
MM.  Millon  and  Commailje,  having  exposed  sulphate  of  quinia  to  a  very  moist 
atmosphere,  at  the  temperature  of  about  62°  F.,  found  it  always  to  increa.se  in 
weight ;  so  that  a  specimen  of  the  salt,  previously  deprived  of  all  its  water  capable 
of  being  separated  by  heat,  had  in  live  days  absorbed  2877  per  cent,  of  water,  and 
another  specimen  dried  after  its  precipitation  simply  by  draining,  and  supposed 
to  contain  18  percent,  of  water,  had  in  ten  daysabsorbed  14  percent,  more,  mak- 
ing its  whole  percentage  of  water  32,  or  about  one-third  of  its  weight.  (Journ.  de 
Pharm.,  Nov.  1862,  p.  379.)    This  is  an  important  fact,  and  will  explain,  to 

110 -j- OHO  =  757;  4.  sulphate  of  iodo-quinidia  (iodo-cinchonidia,  Pasteur),  C35H,jN.^O^,I, 
-f  SOsHO-f-5HO=G37.  When  the  acid  sulphates  of  the  mixed  alkaloids,  quinia,  qui- 
nidia, cinchonia,  and  cinchonidia,  are  dissolved  in  dilute  alcohol,  and  the  solution  heated  to 
from  80°  to  120°,  tincture  of  iodine  readily  separates  the  quinia  salt ;  further  treatment  in 
the  same  manner  separates  the  cinchonidia  ((^jurtwiirt,  Pasteur)  salt,  more  or  less  mixed  with 
the  preceding;  still  further  treatment,  the  quinidia  [cinchonidia,  Pasteur)  salt  with  its 
well-marked  characters;  and  the  cinchonia  salt,  beinjj  by  far  the  most  soluble,  is  the  last 
to  appear,  but  if  in  large  proportion  will  be  mixed  with  the  quinidia  (cinchonidia)  salt. 
Cinchonidia  (quinidia)  may  thus  be  readily  detected  in  cinchonia,  which  might  other., 
wise  be  considered  pure.  In  like  manner  a  mixture  of  quinidia  (cinchonidia)  with 
iuinia  is  easily  made  evident.  (See  Am.  Journ.  of  Pharm.,  May,  1858,  p.  246 ;  from  Pharm. 
■  f'lurn.,  March,  1858.) 

The  rotating  powers  of  the  cinchonia  salts  in  reference  to  polarized  light  also  afTord 
means  of  distinguishing  them,  to  those  who  may  possess  the  requisite  apparatus.  Allusion 
has  been  made  to  these  properties  under  the  several  alkaloids  in  the  first  part  of  the 
work.  It  may  be  proper  to  say  here  that  quinia  and  cinchonidia  (Pasteur)  are  strongly 
lievogyrate,  while  cinchonia  and  quinidia  {Pasteur)  are  strongly  dextrogyrate,  and  qui- 
nicia  and  cinchonicia  slightly  dextrogyrate. 

We  may  here,  moreover,  reVer  to  another  test,  requiring  in.strumental  aid,  offered  by  Mr. 
W.  Walter  Stoddart.  If  a  drop  of  a  solution  of  sulphocyanide  of  potassium  be  added  to  a 
siitorjited  and  neutral  solution  of  a  suspected  specimen  of  sulphate  of  quinia,  and  the  mix- 
ture be  observed,  by  means  of  the  microscope,  if  cinchonia  or  quinidia  (cinchonidia,  Pas- 
teur) be  present,  characteristic  crystals  of  sulphocyanide  of  these  alkaloids  will  be  noticed, 
wholly  distinct  in  shape  from  those  of  sulphocyanide  of  quinia  formed  at  the  same  time. 
(Pharm.  Journ.,  Oct.  1864,  p.  165,  and  Am.  Journ.  of  Pharm.,  Jan.  1865,  p.  41.) 

Still  another  newly  discovered  mode  of  distinguishing  between  quinia  and  cinchonia, 
suggested  by  M.  Palin,  is  one  bjused  on  the  influenceofpolysulphuret  of  potassium  on  those 
;ilkaloids.  if  a  solutitm  of  this  reagent  be  added  to  a  boiling  solution  of  a.«alt  of  quinia, 
this,  however  small  may  be  its  proportion,  will  bo  thrown  down  as  a  red,  viscid  mass, 
which  hardens  upon  cooling,  ana  assumes  a  resinous  appearance  ;  whereas  cinchonia  is 
separated  as  a  white  powder  containing  sulphur.  The  polysulphurot  is  prepared  by  boil- 
ing a  solution  of  potassa  with  an  exce.<s  of  sulphur.  (Journ.  de  Pharm.,  Mai,  1864,  p. 
459.) — Notes  to  the  eleventh  and  twelfth  editiona. 
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some  extent,  the  frequently  variable  efifects  from  apparently  the  same  quantity 
of  the  salt.  It  is  easy  to  detect  and  to  obviate  this  natural  sophistication  by  ex- 
posing a  suspected  specimen  to  a  heat  of  212°.  The  loss  of  weight  will  indi- 
cate the  quantity  of  water,  not  essential  to  the  salt.  Sulphate  of  lime,  and 
other  alkaline  or  earthy  salts,  gum,  sugar,  raannite,  starch,  stearin  or  margarin, 
caffein,  salicin,  phloridzin,  and  the  sulphates  of  cinchonia  and  other  cinchona 
alkaloids,  are  among  the  substances  which  are  said  to  have  been  fraudulently 
added.  By  attending  to  the  degree  of  solubility  of  the  sulphate  in  different 
menstrua,  and  to  its  chemical  relations  with  other  substances  already  described, 
there  can  be  little  difficulty  in  detecting  these  adulterations.  The  presence  of 
any  mineral  substance,  not  readily  volatilizable,  may  be  at  once  ascertained 
by  exposing  the  salt  to  a  red  heat,  which  will  completely  dissipate  the  sul- 
phate of  quinia,  leaving  the  mineral  behind.  A  volatile  ammoniacal  salt  may 
be  detected  by  the  smell  of  ammonia  emitted  upon  the  addition  of  potassa. 
The  absence  of  organic  substances  may  be  inferred,  if  pure  cold  concentrated 
sulphuric  acid  forms  a  colourless  solution.  Gum  and  starch  are  left  behind 
by  alcohol,  and  fatty  matters  by  water  acidulated  with  sulphuric  acid.  Sugar 
and  mannite  cause  a  solution  of  the  salt  in  acidulated  water  to  have  a  sweet 
taste,  after  the  precipitation  of  the  quinia  by  an  alkaline  carbonate.  Salicin 
imparts  the  property  of  becoming  red  upon  the  contact  of  sulphuric  acid  ;  but, 
according  to  Pelletier,  this  change  of  colour  does  not  take  place,  unless  the 
proportion  of  salicin  exceeds  one-tenth.  If  only  in  this  proportion,  the  salicin 
must  be  isolated.  To  1  part  of  the  suspected  salt,  6  parts  of  concentrated  sul- 
phuric acid  may  be  added,  and  to  the  brown  liquid  which  results,  125  parts  of 
water.  The  salicin  is  thus  separated,  and  may  be  obtained  by  filtration,  in  the 
form  of  a  bitter,  white  powder,  becoming  bright  red  with  sulphuric  acid.  (See 
Am.  Journ.  of  Pharm.,  xvii.  156.)*  Caffein  alters  the  solubility  of  the  medicine 
in  diff"erent  menstrua.  According  to  M.  Calvert,  a  saturated  solution  of  sulphate 
of  quinia  in  cold  water  gives,  with  a  solution  of  chloride  of  lime,  a  precipitate 
soluble  in  an  excess  of  the.  latter ;  while  a  solution  of  sulphate  of  cinchonia  of 
the  same  strength,  treated  in  the  same  manner,  gives  a  precipitate  which  is  in- 
soluble in  a  great  excess  of  the  reagent.  The  same  effect  is  produced  with  lime- 
water,  and  solution  of  ammonia  ;  and  solution  of  chloride  of  calcium,  while  it 
furnishes  a  precipitate  with  a  solution  of  sulphate  of  cinchonia,  yields  none  with 
a  solution  of  sulphate  of  quinia.    {Journ.  de  Pharm.,  3e  ser.,  ii.  SOi.)"}"  The 

*  For  a  method  of  detecting  the  presence  of  salicin  \>j  the  salirotin  produced,  and  of 
determining  the  proportion  of  salicin,  by  moans  of  the  glucose  resulting,  when  the  salicin 
is  decomposed  by  muriatic  acid,  see  a  communication  by  M.  Bourlier  in  the  Journal  de 
Fharmacie  (Juillet,  1859,  p.  34).  Another  method  of  detecting  minute  proportions  of 
salicin,  proposed  by  Parrot,  is  by  means  of  chromic  acid.  The  mode  of  proceeding  is 
as  follows.  The  suspected  salt  is  pnt  with  a  little  water  into  a  small  retort,  to  which  are 
added  two  cubic  centimetres  of  sulphuric  acid  diluted  with  4  parts  of  water,  and  4  cubic 
centimetres  of  a  concentrated  solution  of  bichromate  of  potassa.  The  retort  is  connected 
with  a  phial  by  means  of  a  tube  plunging  into  a  dozen  grammes  of  distilled  water  con- 
tained in  the  phial ;  and  the  heat  of  a  spirit  lamp  is  applied.  In  three  or  four  minutes, 
if  salicin  is  present,  hydrate  of  salicyl  distils  over,  and  the  water  in  the  receiver  as- 
sumes a  beautiful  violet  colour  on  the  addition  of  a  drop  or  two  of  solution  of  perchlo- 
ride  of  iron.  {Ibid.,  Dec.  1867,  p.  4-50.) 

f  Liebig's  test  of  the  presence  of  cinchonia  is  perhaps  the  simplest.  Eub  together  fifteen 
grains  of  the  suspected  salt  and  two  ounces  of  solution  of  ammonia,  put  the  mixture  into 
a  flask,  add  two  ounces  of  ether,  and  shake  frequently.  The  quinia  liberated  by  the  am- 
monia is  dissolved  by  the  ether,  while  any  cinchonia  that  may  bo  present  remains  undis- 
.Sdlved,  floating  between  the  ethereal  solution  above  and  the  ammoniacal  beneath.  But 
31.  O.  Henry  has  shown  that  cinchonia  is  slightly  soluble  in  ammonia,  so  that  a  small  por- 
tion might  escape  detection.  It  has,  therefore,  been  proposed  to  modify  the  test  by  heating 
the  mixture  of  the  suspected  salt  and  ammonia,  so  as  almost  entirely  to  drive  oif  the  excess 
of  this  alkali,  and  then  to  add  the  ether.  If  the  liquid  now  remain  quite  transparent,  with- 
out any  turbid  layer  between  the  upper  and  lower  stratum,  it  piay  be  inferred  that  no 
cinchonia  is  present.  For  papers  on  this  subject,  see  Journ.  de  Pharm.  (3e  ser.,xiii.  102, 
xvi.  327,  and  xxi.  284),  and  Am.  Journ.  of  Pharm.  (xx.  231,  and  xxiv.  166). 

The  precise  quantities  originallyproposed  in  Liebig's  test  were  onegrammeof  sulphate 
of  quinia,  ten  grammes  of  ether,  and  two  grammes  of  caustic  ammonia.  But  M.  Roger  has 
proved  that,  with  these  proportions,  in  order  that  the  test  may  succeed,  it  is  necessary  to 
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Eilinburiri)  Oollo^^e  gave  the  fuUowitijjf  mode  of  teatinjf  the  purity  of  sulphate  of 
quiiiia.  "A  solution  often  jfrains  ia  afluiiiounceof(iistiiltjd  water  andtwo  or  three 
tirops  of  sulphuric  acid,  if  decomposed  by  a  solution  of  half  an  ounce  of  carbonate 
of  soila  in  two  waters  [twice  its  weijjht  of  water],  and  heated  till  the  precipitate 
shrinks  and  fuses,  yields  on  coolin^c  a  solid  mass,  which  when  dry  weighs  74 
grains,  and  in  powder  dissolves  entirely  in  solution  of  oxalic  acid."  According 
to  the  London  College,  "100  grains  dissolved  in  diluted  hydrochloric  acid,  yield, 
on  the  addition  of  chloride  of  barium,  20  G  grains  of  sulphate  of  baryta,  dried  at 
a  red  heat."  Though  sulphate  of  quinia,  as  prepared  for  use,  frequently  contains 
a  portion  of  one  or  njore  of  the  recently  discovered  cinchona  alkaloids,  the  salt 
is  probably  not  less  etiicacious  on  that  account ;  as  these  alkaloids  have  been 
shown  to  possess  identical  therapeutical  properties  with  those  of  quinia,  and  to 
be  little  inferior  in  strength,  if  at  all,  in  relation  to  most  of  them. 

Medical  Properliea  and  Uses.  Sulphate  of  quinia  produces  upon  the  system, 
80  far  as  we  are  enabled  to  judge  by  observation,  the  same  effects  as  Peruvian 
bark,  without  being  so  apt  to  nauseate  and  oppress  the  stomach.  (See  Cinchona.) 
Its  elfects  upon  the  brain  are  even  more  striking  than  those  of  cinchona,  proba- 
bly because  it  is  given  in  larger  proportional  doses.  Even  in  ordinary  doses,  it 
often  produces  considerable  cerebral  disturbance,  evinced  by  a  feeling  of  tight- 
ness or  distension  in  the  head,  ringing,  buzzing,  or  roaring  in  the  ears,  hardness 
of  hearing,  &c.  Some  individuals  are  more  liable  to  these  effects  than  others, 
and  in  some  even  small  doses  produce  them.  A  certain  degree  of  this  ob.servable 
action  on  the  brain  is  rather  desirable  than  otherwise,  as  an  evidence  that  the 
medicine  is  affecting  the  system.  In  very  large  quantities,  as  from  a  scruple  to  a 
drachm  or  more,  besides  the  phenomena  mentioned,  it  has  been  observed  to  occa- 
sion severe  headache,  vertigo,  deafness,  diminution  or  loss  of  sight,  dilated  and 
immovable  pupil,  loss  of  speech,  general  tremblings,  intoxication  or  delirium, 
coma,  and  great  prostration.  In  some  instances  the  pulse  has  been  remarkably 
diminished  in  frequency,  down  to  fifty  or  even  less  in  the  minute.  In  an  instance 
recorded  by  Giacomini,  in  which  a  man  took  by  mistake  about  three  drachms, 
the  patient  became  insensible,  and  some  hours  afterwards  was  found  by  the 
physician  in  a  state  of  general  prostration,  from  which  he  recovered  under  the 
use  of  laudanum  and  aromatic  waters.  (Ann.  de  Therap.,  A.  D.  1843,  p.  176.) 
Besides  its  effects  on  the  brain,  sulphate  of  quinia  sometimes  occasions  great 
gastric  and  intestinal  irritation,  marked  by  oppression  of  stomach,  nausea,  ab- 
dominal pains,  vomiting,  and  purging.  In  general  these  effects  of  excessive 
doses  gradually  pass  off,  although  partial  deafness  often  continues  for  several 
days,  and  sometimes  much  longer.    It  is  even  said  that  permanent  deafness  has 

use  ethor  contiiining  alcohol,  which  is  the  case  with  commercial  ether.  Of  pure  ether  25 
grammes  would  bo  requisite  for  the  perfect  solution  of  the  quinia  from  a  gramme  of  tho 
sulphate,  while  10  grammes  of  ether  containing  but  two  per  cent,  of  alcohol  will  produce 
the  same etfect.  In  these  proportions  tlie  presence  of  quinidia  as  well  as  of  cinchonia  would 
be  detected.  ( Roger,  Journ.  de  Pharm.,  Mars,  1862,  p.  204. )  For  a  method  of  detecting  tho 
presence  of  quinidia  in  sulphate  of  quinia,  the  reader  is  referred  to  a  note  in  the  first  part 
of  this  work,  pnge  807. 

For  an  elaborate  account  by  Dr.  G.  Kerner  of  the  cinchona  alkaloids,  of  which  he  be- 
lieves that  there  are  several  not  yet  fully  determined,  and  of  the  method  of  testing  com- 
mercial sulphate  of  quinia  for  the  other  alkaloids  with  which  it  is  apt  to  be  contaminated, 
we  must  ha  content  with  referring  to  the  pap;>r  itself,  which  appeared  in  the  Zeitschriftfdr 
Annlytinche  Chemie,  h\\i».  translationof  which  will  be  found  in  ihe  Pharm.  Journ.  for  July, 
1802,  and  in  tho  Am.  Journ.  of  Pharm.  (Sept.  1862,  p.  417).  Perhaps  the  most  important 
practical  result  of  these  investigations  is  thesuggeitionof  a  new  test  by  which  the  alkaloids 
may  be  distinguished  ;  their  solubilities,  namely,  in  water  of  ammonia  of  given  strength, 
which,  according  to  Dr.  Kerner,  are  more  fixed  and  reliable  than  their  solubilities  respec- 
tively in  water,  or  other  ordinary  solvent.  The  mode  of  application  is  by  taking  a  certain 
quantity  of  thesulnhateof  the  alkaloid  dissolved  in  a  certain  quantity  of  water,  and  then 
adding  the  water  or  ammonia  gradually  until  the  alkaloid  precipitated  is  redissolved;  and 
the  quantity  of  the  ammoniacal  liquid  necessary  to  prf>duce  thiseffect  indicates  inversely 
the  solubility  of  the  alkaloid.  Quinidia  requires  from  10  to  11  times  more  of  the  ammoni- 
acal liquid  than  quinia,  cinchonidiafrom  12  to  13  times  more;  while  cinchonia  is  not  dis- 
solved bvamuch  larger  proportion  than  is  required  by  either  of  the  others,  and  though, 
when  mixed  in  very  small  proportion  with  quinia  it  is  dissolved  at  first,  yet  it  afterwards 
separates  on  standing.  (xVote  to  the  twelfth  edition.) 
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resulted.  Though  sulphate  of  quinia  has  been  proved  by  the  experiments  of 
Dr.  Baldwin,  of  Montgomery,  Alabama,  to  be  fatal  to  dogs,  if  prevented  from 
vomiting  by  a  ligature  round  the  cesophagus,  in  quantities  varying  from  lifteen 
or  twenty  grains  to  two  drachms,  with  the  symptoms  of  narcotic  poisoning  ;  yet 
we  have  seen  no  well  authenticated  case  of  death  from  its  direct  action  on  the 
perfectly  healthy  human  subject.  Given  largely  in  disease,  it  has  repeatedly 
.caused  fatal  results,  not  so  much  however  by  its  peculiar  action,  as  by  co-operat- 
ing with  the  disease  in  establishing  intense  local  irritation  or  inflammation,  espe- 
cially in  the  brain.  Though  capable,  therefore,  of  doing  mischief  if  improperly 
used,  sulphate  of  quinia  can  scarcely  be  ranked  among  tiie  poisons. 

From  its  occasional  effect  in  diminishing  the  frequency  of  the  pulse  and  the 
general  strength,  it  has  been  supposed  to  be  essentially  sedative  in  large  doses. 
Such  an  opinion,  unless  well  founded,  might  lead  to  hazardous  practice.  The 
probability  is  that  the  apparently  sedative  effect  upon  the  circulation  arises 
from  an  overwhelming  stimulant  influence  upon  the  cerebral  centres,  whereby 
the  system  is  deprived  of  the  support  of  these  centres,  and  the  heart's  action  is 
depressed  with  other  organic  functions.  Similar  effects  may  be  obtained  from 
excessive  doses  of  most  of  the  cerebral  stimulants.  Examination  of  the  brain  in 
the  lower  animals,  after  death  from  quinia,  has  shown  great  congestion  of  that 
organ  and  its  membranes,  and  even  meningitis.  (See  Am.  Journ.  of  Med.  Sci., 
xix.  19T.)  In  the  present  state  of  our  knowledge,  therefore,  it  is  safest  to  con- 
sider sulphate  of  quinia  as  a  direct  and  powerful  stimulant  to  the  brain.  It  pro- 
bably operates  through  the  circulation,  as  there  is  no  doubt  that  it  is  absorbed, 
the  alkaloid  having  been  found  unchanged  in  the  urine.  Quinia  is  said  to  be  a 
specific  poison  for  the  lower  organisms  (N.  Y.  Med.  Journ.,  Sept.,  1868,  p.  550  ; 
from  Schmidt^s  Jahrbuch) ;  and  some  would  be  disposed  to  find  in  this  property 
an  explanation  of  its  efficacy  in  miasmatic  diseases. 

Sulphate  of  quinia  may  be  substituted  for  cinchona  in  all  diseases  to  which 
the  latter  is  applicable;  and, in  the  treatment  of  intermittents,  has  almost  en- 
tirely superseded  the  bark.  It  has  the  advantage  over  that  remedy,  not  only  that 
it  is  more  easily  administered  in  large  doses,  and  more  readily  retained  by  the 
stomach,  but  that  in  cases  which  require  an  impression  to  be  made  through 
the  rectum  or  the  skin,  it  is  much  more  effectual;  because,  from  the  smallnes.s 
of  its  bulk,  it  is  more  readily  retained  in  the  former  case,  and  more  speedily  ab- 
sorbed in  the  latter.  Still  we  cannot  be  certain  that  there  are  not  other  active 
principles  in  bark  besides  the  alkaloids,  which  are  closely  analogous  in  their 
effects,  nor  that  the  mode  of  combination  in  which  these  principles  exist  may 
not  in  some  measure  modify  their  therapeutic  action.  Until  this  question  is 
solved,  we  may  resort  to  the  bark  if  the  sulphate  of  quinia  should  not  answer 
the  ends  in  view;  and  instances  have  occurred,  under  our  own  notice,  in  which 
it  has  proved  successful  in  intermittents  after  the  salt  had  failed. 

A  novel  use  of  sulphate  of  quinia  is  for  preservation  from  the  attacks  of 
cholera.  Dr.  La  Roche,  of  Kurnik,  recommends  it  strongly  as  a  prophylactic 
against  that  disease,  considering  it  not  less  efficacious  than  vaccination  against 
smallpox.  On  the  approach  of  the  epidemic,  two  grains  are  taken  every  hour 
until  the  quantity  amounts  to  twenty-four  grains,  after  which  two  grains  are 
taken  three  times  a  day  for  three  weeks,  and,  finally,  the  same  dose  night  and 
morning  until  the  epidemic  disappears.  (Med.  and  Surg.  Reporter,  Aug.  15, 
1868,  p.  134;  from  Ph.  Gentralhalle.) 

Sulphate  of  quinia  may  be  given  in  pill  or  solution,  or  suspended  in  water 
by  the  intervention  of  syrup  and  mucilage.  The  form  of  pill  is  usually  preferred. 
(See  Pilulae  Quiniae  Sulphatis.)  The  solution  may  be  readily  effected  by  the 
addition  of  a  little  acid  of  almost  any  kind  to  the  water.  Eight  gi'ains  of  the 
sulphate  will  dissolve  in  a  fluidounce  of  water,  acidulated  with  about  twelve 
minims  of  the  dilated  sulphuric  acid,  or  aromatic  sulphuric  acid  of  the  Phar- 
macopoeias; and  this  is  the  most  eligible  mode  of  exhibiting  the  medicine  in 
the  liquid  form.  The  addition  of  a  small  proportion  of  sulphate  of  morphia  or  of 
laudanum  will  often  be  found  advantageous  when  the  stomach  is  disposed  to  be 


PART  II.  Qumia.  1S89 


|l..._....-„ _,„ 

^^^  taint'd  tlint  plycerin  will,  if  jfoutly  hoatod,  dissolve  eight  grains  of  the  sulphate 
in  eui'h  lliiidrac'hm.  and  may  therefore  l)o  conveniently  used  m  a  vehicle.  (Lond. 
Chemint,  Sept.  lHr)7.)  l>r.  11.  II.  Thoma-s,  of  Hulliinore,  found  that  one  part  of 
taunic  aciil  will  deprive  five  parts  of  sulphate  of  quinia  of  hittemesB,  without 
impairiiiij^  its  medicinal  eflicacy.  {Avi.  Journ.of  Mi-d.  Set.,  N.  8.,  xi.x.  541.)  It 
is  obvious  that  tannate  of  quiniais  thus  formed;  and  as  this,  though  insoluble 
in  water,  is  readily  dissolved  in  dilute  acids,  and  consequently  in  the  gastric 
liquor  when  aoiil,  there  can  bo  no  doubt  that  it  will  generally  prove  efficacious. 
It  may,  however,  happen  that  the  stomach  may  be  quite  free  from  acid,  and  that 
the  operation  of  this  salt  may  prove  less  certain  than  that  of  the  sulphate  ;  and 
such  is  asserted  to  have  been  the  case  in  some  instances ;  but  a  little  lemonade 
taken  afier  the  medicine  would  probably  obviate  the  difficulty. 

Twelve  grains  of  sulphate  of  quinia  are  equivalent  to  about  an  ounce  of  good 
bark.  The  dose  varies  exceedingly,  according  to  the  circumstances  of  the  pa- 
tient, and  the  object  to  be  accomplished.  As  a  tonic  simply,  a  grain  may  l>e 
given  three  or  four  times  a  day,  or  more  frequently  in  acute  cases.  In  inter- 
mittents,  from  twelve  to  twenty-four  grains  should  be  given  between  the  par- 
oxysms, divided  into  smaller  or  larger  doses  according  to  the  condition  of  the 
stomach,  or  the  length  of  the  intermission.  From  one  to  four  grains  may  bo 
given  at  once,  and  some  even  advise  the  whole  amount  In  malignant  inter- 
raittents  and  remittents,  the  quantity  may  be  increased  to  thirty  grains  or  even 
a  drachm  between  the  paro.xysms.  M.  Maillot  gave  one  hundred  and  twenty- 
eight  grains,  in  the  course  of  a  few  hours,  in  a  ca.sc  of  malignant  fever  occur- 
ring in  northern  Africa,  with  the  happiest  results.  The  caution,  however,  is 
necessary,  not  to  employ  this  heroic  practice  against  easily  conquerable  dis- 
eases. A'ery  large  doses  of  the  sulphate  have  recently  been  given  in  acute 
rheumatism,  and  with  great  asserted  success;  but  the  occurrence  of  at  least 
one  fatal  case  from  inflammation  of  the  brain  should  lead  to  some  hesitation 
in  this  employment  of  the  remedy.  When  the  stomach  will  not  retain  the 
medicine,  it  may  be  administered  with  nearly  Jis  much  efficacy  by  enema ;  from 
six  to  twelve  grains,  with  two  fluidounces  of  liquid  starch,  and  from  twenty  to 
fort}' drops  of  laudanum,  being  injected  into  the  rectum,  in  ordinary  cases,  every 
six  hours.  Should  circumstances  render  this  mode  of  application  impracticable, 
an  equal  quantity,  diluted  with  arrow-root  or  other  mild  powder,  may  be 
sprinkled,  at  the  same  intervals,  upon  a  blistered  surface  denuded  of  the  cuti- 
cle. The  epigastrium,  or  the  inside  of  the  thighs  and  arms,  would  be  the  proper 
place  for  the  blister.  The  suiphate  has  also  been  employed  by  friction  in  the 
form  of  ointment,  in  cases  of  malignant  intermittent.  The  ointment  should  be 
made  by  incorporating  a  saturated  alcoholic  solution  of  the  salt  with  lard,  and 
should  be  applied  to  the  inside  of  the  thighs  and  arms.  It  is  said  that  quinia 
is  more  readily  absorbed  when  united  with  a  fatty  acid.  This  union  may  be 
effected  by  mixing  solutions  of  soap  and  of  a  salt  of  quinia.  The  quinia  soap 
is  precipitated.  Purified  oleic  acid  will  dissolve  one-tenth  of  its  weight  of  sul- 
phate of  quinia,  if  aided  by  a  gentle  heat;  and  this  solution  may  be  used  as  a 
liniment.  (See  Am.  Journ.  of  Pharm.,  xxvii.  73.)  The  salt  has  also  been  admin- 
istered successfully  by  the  hypodermic  method  (see  Treatise  on  Therapeutics 
and  Pharmacology,  by  the  author,  3d  ed.,  i.  273) ;  and  through  the  respiratory 
pa.ssages  by  means  of  the  atomizer.  In  acase  of  obstinate  intermittent,  in  which 
the  stomach  refused  to  receive  the  medicine.  Dr.  Bugeon  effected  a  speedy  and 
permanent  cure  by  administering  in  the  latter  method  daily,  for  three  or  four 
days,  about  seven  and  a  half  grains  of  the  sulphate  dissolved  in  two  ounces  of 
wat«r.  (Journ.  de  Pharm.  el  de  Chim.,  Juillet,  1867,  p.  68.) 

Solutions  of  sulphate  of  quinia  have  been  advantageously  employed  as  local 
applications  to  indolent  ulcers,  and  chronic  mucous  inflammations.  (Wedder- 
burn  and  Fearn,  New  Orleans  Med.  and  Surg.  Journ.,  iii.  161  and  341.) 

0/f.  Prep.  Ferri  et  Quinise  Citras;  Pilula  Quinia?,  Pr.;  Pilulae  QuinioB  Sul- 
phatis,  U.  S.;  Quiniae  Valerianas,  U.  S.;  Tinctura  Quinite,  Br  ;  Vinum  Quinise, 
Hr.  W. 
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QUINI^  VALERIANAS.  U.  S.    Valerianate  of  Quinia. 

"  Take  of  Valerianic  Acid  half  a  troyounce ;  Sulphate  of  Quinia  two  troy- 
ounces  ;  Diluted  Sulphuric  Acid,  Water  of  Ammonia,  Water,  each,  a  sufficient 
quantity.  Dissolve  the  Sulphate  of  Quinia  in  a  pint  of  Water,  with  the  aid  of 
Diluted  Sulphuric  Acid;  then  add  Water  of  Ammonia  in  slight  excess,  and 
wash  the  precipitated  quinia  with  water  until  freed  from  sulphate  of  ammonia. 
Dissolve  the  Yalerianic  Acid  in  five  pints  of  Water,  heated  to  180°,  add  the 
quinia  to  the  solution,  and,  when  it  is  dissolved,  set  the  whole  aside  for  several 
d^iys  to  crystallize.  Decant  the  mother-water  from  the  crystals,  dry  them  on  bibu- 
lous paper,  and  keep  them  in  a  well-stopped  bottle.  By  evaporating  the  mother- 
water  at  a  temperature  not  exceeding  120°,  more  crystals  may  be  obtained,  "t/.  S. 

In  this  process  quinia  is  first  obtained  by  decomposing  sulphate  of  quinia,  by 
means  of  ammonia,  and  then  combined  directly  with  valerianic  acid,  to  form 
valerianate  of  quinia,  which  crystallizes  from  the  solution  when  it  cools,  because 
much  less  soluble  in  cold  than  in  hot  water.  By  the  late  Dublin  formula,  which, 
with  the  salt  itself,  has  been  omitted  in  the  British  Pharmacopoeia,  the  vale- 
riatiate  was  obtained  by  double  decomposition  between  muriate  of  quinia  and 
valerianate  of  soda,  resulting  in  the  production  of  chloride  of  sodium,  which 
remained  in  solution,  and  valerianate  of  quinia,  which  crystallized. 

Yalerianate  of  quinia  is  a  colourless  salt,  crystallizing  in  rhomboidal  plates.  It 
has  a  bitter  taste,  and  the  strong,  adhesive  odour  of  valerianic  acid,  which  is 
very  repulsive,  and  quite  distinct  from  that  of  oil  of  valerian.  It  is  soluble  in 
110  parts  of  cold  and  40  parts  of  boiling  water,  and  is  deposited  from  its  warm 
solution  in  fine  crystals  on  cooling.  It  is  dissolved  by  6  parts  of  cold,  and  by  an 
equal  weight  of  boiling  alcohol,  and  is  soluble  also  in  ether.  In  boiling  water  it 
melts  into  oily  globules,  and  undergoes  decomposition,  with  the  escape  of  vale- 
rianic acid ;  and  hence  the  direction  in  the  formula  not  to  exceed  120°  in  evapo- 
rating the  mother- water.  Even  at  common  temperatures  it  is  probably  under- 
going a  constant,  though  slow  loss  of  the  acid,  of  which  it  smells  so  strongly. 
Exposed  to  a  dry  heat,  it  melts  and  gives  off  white  vapours.  It  may  be  given 
in  the  dose  of  a  grain  or  two  repeated  several  times  a  day,  in  cases  of  debility 
attended  with  nervous  disorder.  A  combination  of  Peruvian  bark  and  valerian 
has  long  been  known  as  peculiarly  efllcacious  in  hemicrania.  Perhaps  the  va- 
lerianate of  quinia  may  be  used  advantageously  in  the  same  affection.  Two 
instances  are  on  record  of  effects  similar  to  those  of  belladonna,  having  resulted 
from  the  exhibition  of  valerianate  of  quinia;  and,  on  chemical  examination  of  a 
portion  of  the  same  salt,  the  presence  of  atropia  was  detected.  Nothing  was 
known  of  the  origin  of  this  impurity ;  but  it  was  supposed  to  have  been  purely 
accidental.  (Journ.  de  Fharm.,  ie  ser.,  i.  269.)  W. 

RESINS. 

Resins, 

The  Besinse  or  Besins  of  the  XT.  S.  Pharmacopoeia  constitute  a  peculiar 
class  of  preparations,  made  by  exhausting  the  substances  from  which  they  are 
obtained  by  alcohol,  and  then  precipitating  the  resinous  matter  from  the  tinc- 
ture, by  the  addition  of  water,  which  abstracts  the  alcohol  by  its  stronger 
affinity.  It  is  obvious  that  the  resins  thus  prepared  are  different  substances 
from  the  alcoholic  extracts,  which  contain  all  the  ingredients  of  the  medicine 
which  alcohol  is  able  to  take  from  it.  This  set  of  substances  has  been  much 
employed  by  the  practitioners  styling  themselves  "eclectics;"  but  with  great 
want  of  discrimination.  They  have  applied  names  to  these  resinous  precipitates, 
which,  in  their  proper  scientific  use,  are  employed  to  designate  neuter  proxi- 
mate principles  of  plants,  generally  representing  more  or  less  completely  the 
effects  of  the  plants  respectively  on  the  system  ;  as  we  say  colombin,  quassin, 
santonin,  &c.,  themselves  proper  proximate  principles,  and  representing  the 
virtues,  in  part  at  least,  of  columbo,  quassia,  santonica,  &c.  from  which  they  are 
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K    obtained,  aiul  from  which  they  derive  their  nniucrt.  By  applying  similur  names 

*      to  their  precipitated  resins,  Hueh  as  podophylline,  iridine,  cinjicifugine,  &c  ,tuthu 

impure  resins  obtained  by  precipitating  the  tinctures  of  poduphyllunt,  iris  ver* 

sicolor,  ciniicifuga,  &c.,  they  justify  the  suspicion  that  they  ignoruntly  believo 

tiieni  to  bo  in  fact  the  active  principles  of  these  medicines  respectively,  or, 

^^±uo\ving  better  themselves,  they  seek  to  impose  such  a  conviction  upon  thu 

^|l|||;noraiit.    Tiie  fact  is  that  the  substances  thus  obtained,  and  thus  named,  arc 

imi)ure  resins,  which  may  possibly  be  active,  as  in  the  case  of  the  so-called 

pudopliylline,  or  may  contain  niore  or  less  of  the  active  pri/iciples  mixed  with 

them,  but  are  not  entitled  to  names  which  imply  that  they  are  distinct  proxi* 

niate  principles  themselves.  VV. 

RESIN  A  JALAPS.  U.S.   Jalapje  Resina.  Br.    Besin  of  JaUt-p. 

"  Take  of  Jalap,  in  fine  powder,  tdxleen  troyounces ;  Alcohol,  Water,  each, 
a  sufficient  nuantily.  Moisten  the  Jalap  with  four  fluidounces  of  Alcohol,  pack 
it  firmly  in  a  cylindrical  percolator,  and  gradually  pour  Alcohol  upon  it  until 
four  pints  have  passed,  or  until  the  filtered  liquid  ceases  to  occasion  turbidness 
when  (lrop{)e(l  into  water.  Reduce  the  tincture  to  half  a  pint  by  distilling  off  the 
alcohol,  mix  the  residue  with  four  pints  of  water,  separate  the  precipitate  formed, 
wash  it  thoroughly  with  Water,  and  dry  it  with  a  gentle  heat."  U.  S. 

"Take  of  Jalap,  in  coarse  powder,  eight  ounces  [avoirdupois];  Rectified 
Spirit,  Distilled  Water,  each,  a  sufficiency.  Digest  the  Jalap  with  sixteen 
fluidounces  of  the  Spirit  in  a  covered  ves.sel,  at  a  gentle  heat,  for  twenty-four 
hours ;  then  transfer  to  a  percolator,  and,  when  the  tincture  ceases  to  pass,  con- 
tinue the  percolation  with  successive  portions  of  Spirit  until  it  cea.ses  to  dis- 
solve anything  more.  Add  to  the  tincture  four  fluidounces  of  the  Water,  and 
distil  off  the  Spirit  by  a  water-bath.  Remove  the  residue  while  hot  to  an  open 
dish,  and  allow  it  to  become  cold.  Pour  off  the  supernatant  fluid  from  the 
resin,  wash  this  two  or  three  times  with  hot  water,  and  dry  it  on  a  porcelain 
plate  by  the  heat  of  a  stove  or  water-bath."  Br. 

The  two  processes  probably  do  not  differ  very  materially  in  the  result; 
though,  if  jalap  yield  anything  to  alcohol  that  is  insoluble  in  water  besides 
resin,  it  will  be  necessarily  found  in  the  British  preparation,  while  that  of  the 
U.  S.  Pharmacopoeia  consists  of  resin  almost  exclusively.  The  difference  arises 
from  the  circumstance  that,  in  the  Br.  process,  probably  to  enable  the  whole  of 
the  alcohol  to  be  saved  by  distillation,  the  water  for  precipitation  is  added  be- 
fore the  spirit  is  distilled  off,  while,  in  the  U.  S.  process,  it  is  not  added  until 
so  much  of  the  alcohol  has  been  distilled  as  to  leave  only  enough  to  hold  the 
extracted  matters  in  solution.  It  is  obvious,  therefore,  that  the  resin  of  the 
former  contains  everything  insoluble  in  water  that  the  alcohol  had  extracted  ; 
while  that  of  the  latter  contains  nothing  which  water  was  unable  to  precipi- 
tate from  the  half  pint  of  concentrated  tincture.  The  U.  S.  resin  is  probably, 
therefore,  a  purer  product  than  the  British. 

The  U.  S.  resin,  though  tolerably  pure,  and  quite  sufficiently  so  for  practical 
purposes,  is  still  coloured.  To  obtain  it  colourless,  if  this  be  desired,  the  pow- 
dered jalap  should  be  mixed,  before  percolation,  with  an  equal  quantity  of  finely 
powdered  animal  charcoal,  and,  previously  to  the  introduction  of  this  mixture 
mto  the  percolator,  half  the  quantity  of  animal  charcoal,  similarly  powdered, 
should  l)e  packed  in  the  bottom  of  the  instrument.  The  colouring  matter  is 
thus  left  behind;  and  the  resulting  tincture,  treated  as  directed  in  the  process, 
yields  the  resin  as  white  as  starch. 

Resin  of  jalap  consists  of  two  portions,  one  of  which  is  hard  and  insoluble 
in  ether,  the  other  is  soft  and  soluble  in  that  nienstruum ;  the  former  con.sti- 
tuting  about  70  per  cent.  It  is  insoluble  in  oil  of  turpentine.  (Squire.)  F'or  an 
account  of  its  chemical  properties  the  reader  is  referred  to  the  article  on  jalap, 
in  Part  1.  It  was  at  one  time  supposed  that  the  purgative  properties  of  the 
resin  resided  chiefly  if  not  exclusively  in  the  hard  resin;  but  experiments  by 
Mr.  John  C.  Long  appear  to  prove  that  the  soft  is  equally  energetic.  {Am, 
Journ.  of  Pharm.,  Nov.  1861,  p.  489.) 
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Guaiac,  rosin,  and  other  resinous  substances  are  said  to  be  sometimes  fraud- 
ulently added  to  the  resin  of  jalap.  Guaiac  may  be  detected  by  the  green  colour 
it  produces,  when  a  few  drops  of  solution  of  chloride  of  soda  or  of  lime  are  added 
to  an  alcoholic  solution  of  the  suspected  resin.  {Journ.de  Pharm.,  3e  ser.,  x. 
857.)  Aloes,  suspected  by  the  bitterness  of  the  resin,  was  detected  in  a  speci- 
men by  M.  Daenen,  of  Brussels,  who  obtained  carbozotic  acid  from  it  by  act- 
ing on  it  with  nitric  acid.  (Am.  Journ.  of  Pharm..,  July,  1866,  p.  315.)  Accord- 
ing to  G.  A.  Kaiser,  jalap  resin  may  be  distinguished  from  all  other  resins  by 
being  gradually  dissolved  by  concentrated  sulphuric  acid,  and  depositing,  after 
some  hours,  a  brown  soft  viscid  matter.  ( Chem.  Gaz.,  Jan.  1845 ;  from  Liehig^s 
Annalen.)  A  better  test  is  probably  that  proposed  by  A.  Buchner.  When  pure 
jalap  resin  is  dissolved  in  an  alkaline  solution,  it  is  not  precipitated  by  the  ad- 
dition of  sulphuric  or  muriatic  acid,  having  been  converted,  through  the  agency 
of  the  alkali,  into  an  acid  soluble  in  water.  All  the  adulterating  resins  yield 
precipitates  under  the  same  circumstances.  The  resins  of  scammony  and  of 
fusiform  jalap  act  in  this  respect  like  the  true  jalap  resin,  but  are  distinguish- 
able by  being  wholly  soluble  in  ether,  which  jalap  resin  is  not.  (Neues  Repert. 
fur  Pharm.,  no.  1,  1854.) 

It  is  now  generally  believed  that  the  resin  of  jalap  is  its  sole  purgative  princi- 
ple, the  gummy  extractive  being  either  simply  diuretic  or  wholly  inert.  Never- 
theless, the  extract  of  jalap  probably  better  represents  the  whole  virtues  of  the 
root,  its  specially  hydragogue  as  well  as  simply  purgative  property ;  or  at  least 
contains  the  resin  so  involved  with  other  ingredients,  as  in  some  measure  to 
qualify  its  irritant  and  griping  properties,  and  thus  favourably  modify  its  ca- 
thartic action.  To  obviate  the  occasional  harshness  of  the  resin,  it  has  been 
advised  to  triturate  it  with  loaf-sugar,  sulphate  of  potassa,  almond  emulsion, 
or  other  substance  calculated  to  separate  its  particles.  It  maybe  conveniently 
made  into  pill  with  mucilage  or  alcohol.  (Hasselby,  Pharm.  Journ.,  2d  ser., 
vii.  231.)  The  dose  is  from  two  to  five  grains.  W. 

EESINA  PODOPHYLLT.  U.S.  Podophylli  Resina.  Br.  Besin 
of  3Iay-apple.    Besin  of  Podophyllum. 

"Take  of  May-apple,  in  fine  powder,  sixteen  troyounces ;  Alcohol,  Water, 
each,  a  sufficient  quantity.  Moisten  the  May-apple  with  four  fluidounces  of 
Alcoliol,  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually  pour  Alcohol 
upon  it  until  four  pints  have  pas.sed,  or  until  the  filtered  liquid  ceases  to  occa- 
sion turbidness  when  dropped  into  water.  Reduce  the  tincture  to  half  a  pint 
by  distilling  oif  the  alcohol,  mix  the  residue  with  four  pints  of  Water,  separate 
the  precipitate  formed,  wash  it  thoroughly  with  water,  and  dry  it  with  a  gentle 
heat."  U.  S. 

"  Take  of  Podophyllum  Koot,  in  coarse  powder,  one  pound  [avoirdupois] ; 
Rectified  Spirit,  th7'ee  pints,  or  a  sufficiency ;  Distilled  Water,  Hydrochloric 
Acid,  each,  h  sufficiency.  Exhaust  the  Podophyllum  with  the  Spirit  by  perco- 
lation; place  the  tincture  in  a  still,  and  draw  off  the  greater  part  of  the  spirit. 
Acidulate  the  Water  with  one  twenty-fourth  of  its  bulk  of  Hydrochloric  Acid, 
and  slowly  pour  the  liquid  which  remains  after  the  distillation  of  the  tincture 
into  three  times  its  volume  of  the  acidulated  water,  constantly  stirring.  Allow 
the  mixture  to  stand  for  twenty-four  hours  to  deposit  the  resin.  Wash  the  resin 
on  a  filter  with  Distilled  Water,  and  dry  it  in  a  stove."  Br. 

There  is  a  considerable  difference  between  the  preparations  resulting  from 
these  two  processes.  The  U.  S.  preparation  is  obtained  simply  by  precipitating 
a  concentrated  tincture  of  the  root  by  water,  and  consists  mainly  of  the  pecu- 
liar resin  of  podophyllum  ;  the  British,  by  precipitating  with  water  acidulated 
by  muriatic  acid,  whereby  berberina,  an  alkaloid  recently  found  to  exist  in  podo- 
phyllum, is  thrown  down  in  the  state  of  an  insoluble  muriate.  As  berberina 
exists  in  the  may-apple,  it  is  so  combined  as  to  be  soluble  both  in  alcohol  and 
water,  and  is  therefore  contained  in  the  concentrated  tincture.  But,  having  the 
remarkable  property  of  forming  an  insoluble  salt  with  muriatic  acid,  it  is 
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thrown  down  alony  with  the  resin;  80  that  the  resulting  preparation  is  a  mix- 
ture of  the  proper  resin  of  podophyllum  with  this  salt.  Hence  tlio  British  resin 
is  of  a  yellow  colour,  given  to  it  by  the  muriate  of  bcrberina,  while  the  U.  8. 
resin  is  drab  coloured.  It  follows  that  the  IJritish  resin  is  a  more  exact  repre- 
sentation of  the  virtues  of  the  root  than  ours,  while  the  latter  is  j>erhaps  prefer- 
ai)le  simply  as  a  i)urgative.  Mr.  Mai.sch  has  found  some  berberina  in  the  renin 
precipituled  by  water  from  the  concentrated  tincture,  which  is  removed  l)y  wash- 
in-^  with  hot  water,  and  probably  also  by  the  ihoroujrh  washin;u^  with  cold 
water  directed  l)y  the  Pharmacopceia.  (Am.  Journ.  of  Phann.,  July,  1803,  p. 
03.)  The  percenta<^e  of  resin  obtained  from  the  root,  aa  given  by  different 

erators,  varies  from  312  to5-25  per  cent.* 

Resin  of  podophyllum  has  a  light-brown  colour,  an  acrid  bitter  taste,  and  a 
slight  odour  of  the  root.  It  consists  of  two  resins,  one  soluble  both  in  ether 
and  alcohol,  the  other  in  alcohol  only.  The  resin  e.xtractod  byether  constitutes, 
^according  to  Mr.  John  W.  Cadbury,  75  per  cent,  of  the  whole  (Am.  Journ.  of 
harm.,  July,  1858,  p.  301),  according  to  Mr.  Harvey  Allen,  80  per  cent. 
(Ibid. ,yiay,  1859,  p.  20(>.)  The  officinal  resin  is  soluble  in  alkaline  solutions,  from 
which  it  is  precipitated  by  acids,  in  this  respect  differing  strikingly  from  the 
resins  of  jalap  and  scammony.  It  is  insoluble  in  oil  of  turpentine.  The  name  of 
podophi/lline,  given  to  it  by  the  practitioners  calling  themselves  eclectics,  who 
have  long  been  in  the  habit  of  using  this  resin,  is  inappropriate,  and  should  be 
abandoned. 

llesin  of  podophyllum  is  a  powerful  cathartic,  occasionally  producing  some 
griping  and  nausea,  but  capable  of  being  favourably  modified  by  combination, 
and  of  being  very  usefully  employed  in  connection  with  other  cathartics,  to  give 
them  increased  energy.  It  is  supposed  by  some  to  be  specially  cholagogue  ; 
but  though,  like  all  other  active  cathartics,  it  may  occasionally  produce  bilious 
stools  by  emptying  the  gall-bladder,  there  is  no  sufficient  proof  that  it  increases 
especially  the  secretory  function  of  the  liver.  Tliere  has  been  much  difference 
of  opinion  as  to  the  relative  activity  of  the  two  resins  composing  it,  some  maiu- 

*  Dr.  E.  R.  Squibb  has  recently  publishod  some  interesting  results  in  relation  to  the 
proparatioa  of  this  re.sin,  obtained  from  a  series  of  laborious  experiments,  which  are 
well  worth  the  attention  of  those  who  may  be  engaged  in  the  revision  of  our  Pharma- 
copceia. The  following  is  a  condensed  statement  of  his  conclusions,  and  of  his  practical 
recommendations  based  upon  them. 

Dr.  Squibb  objects  to  the  U.  S.  formula  that  muriatic  acid  is  omitted  in  the  precipita- 
tion, that  a  great  excess  of  alcohol  is  directed,  and  that  details  of  great  importance  to 
the  production  of  a  good  preparation  are  wanting.  The  Br.  process  he  considers  even 
more  objectionable,  from  an  excessive  use  of  the  acid,  the  emplo3'ment  of  coarse  pow- 
der, the  waste  of  spirit,  the  drying  in  a  stove,  and  the  same  want  Of  details.  His  ob- 
jections are  based  upon  experimental  ob-servations.  These  satistied  him  that  exhaus- 
tion, with  a  coarse  powder,  was  always  difficult  and  generally  imperfect,  and  the  finer 
the  powder  the  better  in  these  respects.  They  also  proved  that  the  resin  precipitated 
without  muriatic  acid  could  not  be  separated  without  heat,  which  changes  the  phs'sical 
properties  of  the  resin,  so  that  it  could  not  be  recognized  ;  while  too  much  acid  causes 
the  precipitate  to  be  granular,  heavy,  moist,  dark,  and  of  diminished  quantity;  and  the 
general  result  was  in  favour  of  an  addition  of  not  less  than  ten,  nor  more  than  forty, 
minims  to  a  pint  of  water.  Other  conclusions  were  that  three  pints  of  the  acidulated 
water  were  sufficient  for  7680  grains  of  the  powder,  and  that  the  product,  if  dried  at  a 
heat  much  above  90°  F.,  is  liable  to  become  hard  and  discoloured,  but  below  that  degree 
uniformly  remains  light  and  friable,  and  light-coloured.  But  perhaps  the  most  important 
results  were  those  in  relation  to  the  quantity  of  alcohol  requisite  in  percolation.  Having 
determined  that  the  resin  was  the  only  purgative  principle,  the  extractive  matter  being 
quite  inert;  and  having  also  ascertained  that,  with  the  continuance  of  the  percolation, 
the  proportion  of  the  resin  to  the.  extractive  rapidly  diminishes,  he  inferred  that  the  al- 
cohol employed  towards  the  close  of  the  percolation  yields  nothing  equivalent  to  the  cost 
of  the  menstruum  and  the  trouble  of  extraction  ;  so  that  all  the  alcohol  employed  in  the 
U.  S.  process,  in  the  percolation,  beyond  the  first  pint,  may  be  considered  as  wasted. 
Upon  these  principles  Dr.  Squibb  prepared  a  formula,  which  ho  reco. amends,  for  the 
preparation  of  the  rosin.  For  an  account  of  this  process,  wo  must  content  ourselves  with 
referring  to  the  American  Journal  of  Pharmacy  (January,  18()8,  p.  7),  as  we  have  not 
space  for  its  details.  It  is  sufficient  to  say  here  that  Dr.  Squibb  applies  in  this  process 
the  principles  of  repercolation  which  he  has  himself  developed.  {Note  to  the  thirteenth 
edition.) 
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taining^  that  both  are  active,  others  that  the  activity  resides  mainly,  if  not  ex- 
clusively, in  the  resin  soluble  in  ether.  It  is  difficult  to  resist  the  evidence  of  the 
experiments  of  Mr.  Cadbury,  who  states  in  the  paper  above  referred  to  that, 
while  half  a  grain  of  the  ethereal  resin  acted  energetically,  and  a  cathartic  ef- 
fect was  produced  by  even  one-fourth  of  a  grain,  the  portion  insoluble  in  that 
menstruum  was  given  in  the  dose  of  one  grain  without  any  effect  whatever.  The 
dose  of  the  officinal  resin  is  from  one-fourth  of  a  grain  to  a  grain.  It  should 
generally  be  given  in  combination.  A  small  proportion  of  extract  of  belladonna 
or  hyoscyamus  is  said  much  to  mitigate  its  irritant  action.  W. 

EESmASCAMMOmi.  ZJ.^f.  Scammoni^  Resina.  J5r.  Resin  of 
Scammony. 

"  Take  of  Scammony,  in  fine  powder,  six  troyounces  ;  Alcohol,  Water,  each, 
a  sufficient  quantilij.  i)igest  the  Scammony  with  successive  portions  of  boiling 
Alcohol  until  exhausted.  Mix  the  tinctures,  and  reduce  the  mixture  to  a  syrupy 
consistence  by  distilling  off  the  alcohol.  Then  add  the  residue  to  a  pint  of  Wa- 
ter, separate  the  precipitate  formed,  wash  it  thoroughly  with  Water,  and  dry  it 
with  a  gentle  heat."  U.  S. 

"  Take  of  Scammony  Root,  in  coarse  powder,  eight  ounces  [avoirdupois]  ; 
Rectified  Spirit,  Distilled  Water,  each,  a  sufficiency.  Digest  the  Scammony 
Root  with  sixteen  fluidounces  of  the  Spirit  in  a  covered  vessel,  at  a  gentle  heat, 
for  twenty-four  hours  ;  then  transfer  to  a  percolator,  and,  when  the  tincture 
ceases  to  pass,  add  more  Spirit  and  let  it  percolate  slowly  until  the  root  is  ex- 
hausted. Add  to  the  tincture  four  fluidounces  of  the  Water,  and  distil  off  the 
Spirit  by  a  water-bath.  Remove  the  residue  while  hot  to  an  open  dish,  and  al- 
low it  to  become  cold.  Pour  off  the  supernatant  fluid  from  the  resin,  wash  this 
several  times  with  hot  water,  and  dry  it  on  a  porcelain  plate  with  the  heat  of 
a  stove  or  water-bath.  It  may  also  be  prepared  in  a  similar  way  from  Scam- 
mony." Br, 

The  U.  S.  and  British  resins,  though  procured,  the  former  from  the  gum-resin, 
the  latter  from  the  root  of  the  plant,  are  nearly  identical  in  their  effects.  The  ad- 
vantage of  the  preparation  is  that  the  resin  is  obtained  free  from  the  inert  mat- 
ters with  which  it  is  so  often  associated  in  the  scammony  of  commerce.  When 
pure  virgin  scainmony  can  be  procured  any  preparation  is  unnecessary.  Ob- 
tained according  to  the  U.  S.  process,  the  resin  is  of  a  dirty  greenish-brown 
colour,  with  a  feeble  odour  and  taste  of  scammony,  and  is  very  soluble  in  ether, 
alcohol,  and  boiling  proof  spirit.  When  purified  with  animal  charcoal  it  has  a 
pale  brownish-yellow  colour,  and  is  without  odour  or  taste  ;  but  retains  its  pur- 
gative properly.  The  Br.  resin  is  in  brownish  translucent  pieces,  with  a  resinous 
fracture,  and  of  a  sweetish,  fragrant  odour  derived  from  the  root,  and  wholly 
different  from  that  of  scainmony. 

Tlie  resin  of  scammony  is  liable  to  adulteration.  Jalap  resin  maybe  detected 
by  its  partial  insolubility  in  rectified  ether,  which  dissolves  that  of  scammony  in 
all  proportions.  Sulphuric  acid  is  the  best  test  of  common  rosin  or  colophony, 
producing  instantaneously  with  this  substance  an  intense  red  colour ;  while  in  the 
resin  of  scammony  it  causes  no  immediate  change.  For  the  tests  of  guaiac,  the 
reader  is  referred  to  that  article  in  the  Materia  Medica.  (See  also  Am.  Journ. 
of  Pliarni.,  xxiv.  158.)  In  regard  to  this  sophistication,  the  Br.  Pharmacopoeia 
directs  that  the  tincture  shall  not  render  the  fresh-cut  surface  of  a  potato  blue. 
The  presence  of  other  resins,  besides  those  of  the  Convolvulaceae,  maybe  known 
by  yielding  precipitates  when  sulphuric  acid  is  added  to  their  alkaline  solution  ; 
the  resin  of  scammony  agreeing  with  that  of  jalap  in  not  affording  a  precipitate 
under  such  circumstances.  Mr.  Ch.  Bullock  has  found  this  resin,  as  well  as  that 
ofjalap  and  of  podophyllum,  to  be  insoluble  in  benzole,  thus  enabling  any  resin 
soluble  ill  this  liquid,  which  may  be  employed  in  their,  sophistication,  to  be 
readily  detected.  {Am.  Journ.  of  Pharm.,  March,  1862,  p.  114.)  When  rubbed 
with  unskimmed  milk,  the  resin  of  scammony  forms  a  uniform  emulsion,  undis- 
tinguishable  from  rich  milk  itself.  This  is  an  excellent  mode  of  administration. 
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The  resin  should  always  be  given  either  rubbed  up  with  some  mild  powder,  or 
in  enuilsion.  Tlio  dose  is  from  four  to  eight  grains. 

Off-  I'rep.  Extractum  Colocynthidis  Compositum  :  Miatura  Scammonii,  Br. 

W. 
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Santonin. 
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■i  SANTONINUM.  f/.5'.,7?r.    Suntomn. 

^r     "Take  of  Santonica,  in  moderately  coarse  ])o\yder,  forty-eight  troyounces  ; 

■^Lime,  recently  slaked  and  in  tine  powder,  eighteen  iroyounces ;  Animal  Cliar- 

™^  coal,  in  fine  powder,  Diluted  Alcohol,  Acetic  Acid,  Alcohol,  each,  a  mfficient 
quantity.  Digest  the  Santonica  and  Lime  with  twelve  pints  of  Diluted  Alcohol 
for  twenty-four  hours,  and  express.  Repeat  the  digestion  and  expression  twice 
with  the  residue,  using  the  same  quantity  of  Diluted  A  Icohol.  Mix  the  tinctures, 
and  reduce  the  mixture  to  eight  pints  by  distilling  oft"  the  alcohol.  Then,  having 
filtered,  and  evaporated  to  one-half,  gradually  add  Acetic  Acid  until  in  slight 
excess,  stirring  during  the  addition,  and  set  the  whole  aside  for  forty-eight 
hours.  Place  the  resulting  crystalline  mass  upon  a  funnel  loosely  stopped,  wash 
it  with  water,  and  dry  it.  Next,  boil  the  dry  residue  with  ten  times  its  weight 
of  Alcohol,  and,  having  digested  the  tincture  for  several  hours  with  Animal 
Charcoal,  filter  it  while  hot,  and  add  sulficient  hot  Alcohol,  through  the  filter, 
to  wa.sh  the  Charcoal  thoroughly ;  then  set  it  aside  in  a  dark  place  to  crystal- 
lize. Lastly,  dry  the  crystals  on  bibulous  paper  in  the  dark,  and  keep  them  in 
a  well-stopped  bottle,  protected  from  the  light.  By  evaporating  the  mother- 
water,  more  crystals  may  be  obtained."  U.  S. 

"  Take  of  Santonica,  bruised,  one  pound  [avoirdupois]  ;  Slaked  Lime  seven 
ounces  [avoird.]  ;  Hydrochloric  Acid  asujfficiency  ;  Solution  of  Ammonia  half 
a  jlaidounce ;  Rectified  ^{nxxX,  fourteen  fiaidoances ;  Purified  Animal  Char- 
coal sixty  grains  ;  Distilled  Water  a  sufficiency.  Boil  the  Santonica  with  a 
gallon  [Imperial  measure]  of  the  Water  and  five  ounces  [avoird.]  of  the  Lime, 
in  a  copper  or  tinned  iron  vessel,  for  an  hour,  strain  through  a  stout  cloth,  and 
express  strongly.  Mix  the  residue  with  half  a  gallon  [Imp.  meas.]  of  the  Water 
and  the  rest  of  the  Lime,  boil  for  half  an  hour,  strain  and  express  as  before. 
Mix  the  strained  liquors,  let  them  settle,  decant  the  fluid  from  the  deposit,  and 
evaporate  to  the  bulk  of  two  pints  and  a  half  [Imp.  meas.].  To  the  liquor  while 
hot,  add,  with  diligent  stirring,  the  Hydrochloric  Acid  until  the  fluid  has  be- 
come slightly  and  permanently  acid,  and  set  it  aside  for  five  days  that  the  pre- 
cipitate may  subside.  Remove  by  skimming  any  oily  matter  which  floats  on  the 
surface,  and  carefully  decant  the  greater  part  of  the  fluid  from  the  precipitate. 
Collect  this  on  a  paper  filter,  wash  it  first  with  cold  Distilled  Water  till  the 
washings  pass  colourless  and  nearly  free  from  acid  reaction,  then  with  the  Solu- 
tion of  Ammonia  previously  diluted  with  five  fluidounces  of  the  Water,  and 
lastly  with  cold  Distilled  Water  till  the  washings  pass  colourless.  Press  the 
filler  containing  the  precipitate  between  folds  of  filtering  paper,  and  dry  it  with 
a  gentle  heat.  Scrape  the  dry  precipitate  from  the  filter,  and  mix  it  with  the 
Animal  Charcoal.  Pour  on  them  nine  ounces  of  the  Rectified  Spirit,  digest  for 
half  an  hour,  and  boil  for  ten  minutes.  Filter  while  hot,  wash  the  charcoal 
Willi  an  ounce  of  boiling  Spirit,  and  set  the  filtrate  aside  for  two  days  in  a  cool 
(lark  place  to  crystallise.  Separate  the  mother-liquor  from  the  crystals,  and 
concentrate  to  obtain  a  further  product.  Collect  the  crystals,  let  them  drain, 
redissolve  them  in  four  ounces  of  boiling  Spirit,  and  let  the  solution  crystallise 
as  before.  Lastly,  dry  the  crystals  on  filtering  paper  in  the  dark,  and  preserve 
lliem  in  a  bottle  protected  from  the  light."  lir. 

By  the  U.  S.  process,  which  was  taken  from  Wittstein's  Pharmaceutical  Che- 
mistry (page  563),  the  santonica  is  first  exhausted  by  digestion  with  diluted 
alcohol,  in  connection  with  slaked  lime ;  the  latter  substance  being  employed  to 
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saturate  the  santonin,  and  remove  colouring  matter  which  might  subsequently 
embarrass  the  proceedings.  The  tincture  thus  obtained,  having  been  reduced  by 
the  distillationof  the  alcohol  to  little  more  than  an  aqueous  solution,  is  liltered 
and  treated  with  acetic  acid,  in  slight  excess,  by  which  the  santonin  is  separated 
from  the  lime  which  holds  it  in  solution,  and,  being  itself  insoluble,  is  gradually 
deposited  in  a  crystalline  state.  The  remainder  of  the  process  is  intended  simply 
to  obtain  the  crystals  free  from  colouring  matter,  and  otherwise  pure. 

The  British  process,  which  is  that  of  M.  Mialhe  somewhat  modilied  (Pharm. 
Journ.,  June,  1864,  p.  635),  spares  the  expenditure  of  alcohol  in  the  exhaustion 
of  the  santonica,  by  boiling  it  originally  with  water  in  connection  with  lime ;  and 
differs  also  from  the  preceding  in  precipitating  the  santonin  by  muriatic  instead 
of  acetic  acid.  The  purification  isetfected  in  the  same  manner,  except  that  solu- 
tion of  ammonia  is  employed  in  the  washing,  probably  to  remove  the  last  trace 
ofacid.  Wormseed  of  Aleppo  yields  from  1-2  to  1-4  per  cent  of  santonin.  {Journ. 
de  Pharm.,  Mars,  1864,  p.  241.)  It  has  been  intimated  to  us  that  the  large 
manufacturers  of  santonin,  abroad,  first  distil  off  from  the  santonica  its  volatile 
oil,  which  has  some  commercial  value  in  Europe  ;  and  that,  so  far  from  being 
injured  by  the  operation,  the  process  for  preparing  santonin  is  probably  facili- 
tated, in  consequence  of  an  allinity  of  the  oil  for  the  santonin,  which  may  render 
it  more  difficult  to  obtain  that  principle  pure. 

Properties.  Santonin  is  in  colourless  crystals,  which  have  the  form  of  flat 
rhombic  prisms.  It  is  inodorous,  and  at  first  nearly  tasteless,  but  after  a  time 
produces  a  sense  of  bitterness.  It  is  fusible  by  a  moderate  heat,  and  assumes 
the  form  of  a  crystalline  mass  on  cooling.  At  a  somewhat  higher  heat,  it  rises 
in  dense,  white,  irritating  vapours,  and  condenses  unchanged.  The  air  has  no 
effect  upon  it,  but  it  becomes  yellow  on  exposure  to  sunlight.  According  to 
M.  Sestini,  the  santonin  is  changed,  through  the  influence  of  light,  into  formic 
acid,  an  uncrystallizable  substance  much  more  soluble  in  alcohol  and  ether 
than  santonin  itself,  which  he  calls  pJiolosantonic  acid,  and  a  red  resinous  sub- 
stance. (See  ^m.  Journ.  of  Pharm., Nov.  1864, p. 527.)  In  asubsequentaccount 
of  this  new  substance,  in  which  he  gives  further  details,  M.  Sestini  proposes  to 
change  its  name  to  phot osanto nine,  being  apparently  uncertain  as  to  its  acid 
properties.  (Chem.  News,  Aug.  11,  1865,  p.  61.)  It  is  nearly  insoluble  in  cold 
water,  or  in  weak  acid  solutions,  but  is  dissolved  by  250  parts  of  boiling  water, 
by  4.3  parts  of  cold  and  3  parts  of  boiling  alcohol,  and  by  75  parts  of  ether  ;  and 
its  alcoholic  and  ethereal  solutions  are  extremely  bitter.  (  U.  S.)  It  is  also  freely 
soluble  in  chloroform.  Though  neuter  to  test  paper,  it  unites  with  alkaline 
bases  to  form  cry  stall  izable  and  soluble  salts.  In  its  relations  to  polarized 
light,  it  is  very  strongly  laevogyrate,  more  so  than  any  other  body  previously 
noticed,  and  retains  this  property  with  acids,  though  losing  it  entirely  when 
combined  with  salifiable  bases.  (Buignet,  Journ.  de  Pharm.,  Janv.  1862,  p. 
26.)  When  exposed  to  red  heat,  with  access  of  air,  it  is  entirely  dissipated. 
It  consists  of  carbon,  hydrogen,  and  oxygen;  its  formula  being  Cg^IIjgOg.  In 
chemical  character  it  appears  to  be  analogous  to  the  stearoptenes,  or  concrete 
principles  of  the  volatile  oils.  Under  the  influence  of  sulphuric  acid  and  heat, 
it  was  said  to  be  resolved  into  glucose  and  a  new  body,  for  which  the  name  of 
santoniretin  has  been  proposed,  and  was  consequently  supposed  to  rank  with 
the  glucosides.  (Kosmann,  Journ.  de  Pharm.,  Aout,  1860,  p.  81.)  But  this 
statement  has  been  disproved.  Though,  when  long  boiled  with  sulphuric  acid, 
it  is  somewhat  changed,  and  assumes  a  resinous  appearance,  yet  the  only  re- 
sult is  the  abstraction  of  water,  and  the  santonin  may  be  recovered  unchanged. 
Not  a  particle  of  glucose  can  be  detected.  It  is,  therefore,  not  a  glucoside. 
(Schmidt,  Ibid.,  4e  ser.,iii.  394.) 

Medical  Properties  and  Uses.  The  effects  of  santonin  on  the  system  do  not 
appear  to  have  been  very  precisely  determined.  Without  any  very  obvious  effects 
on  the  circulation  or  digestive  organs,  it  seems  to  produce  some  impression  of 
a  slightly  narcotic  character  on  the  brain,  and  occasionally  operates  feebly  as  a 
diuretic.  A  singular  effect  on  vision  which  has  often  been  observed  from  santo- 
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Oica,  is  prulmbly  owing  to  the  santonin,  as  similar  ulTt'cts  have  been  produced  by 
that  principle.  To  persons  under  tlio  influence  of  santonin,  it  often  happens  that 
till  oltjrcts  appear  discoloured,  generally  yellow,  but  fretpiently  also  jj^reen,  and 
sometimes  blue.  At  the  same  lime  the  urine  islin^jcd  of  a  yellow  orjjreen  colour; 
and  so  rapidly  does  the  santonin  pass,  thai  llie  change  of  colour  in  the  urine  ha.H 
been  ol).'<cr/ed  at  the  end  of  IG  minutes.  (Journ.  dc  I'/iarin.,  Aout,  iHCi'i,  p.  101.) 
These  effects  are  ascribed  to  a  change  of  the  santonin  in  the  system  analogous  to 
that  which  takes  place  by  itsexposure  to  light ;  the  yellow  substance  circulating 
with  the  blood,  and  passing  out  of  the  circulation  with  the  urine.  Santonin  has 
been  found  to  possess  the  vermifuge  proiKirlies  of  santonica,  and  isproljably  its 
exclusive  anthelmintic  principle;  as  the  volatile  oil,  to  which  this  property  was 
;it  OIK!  time  ascribed,  has  little  or  no  effect,  being  probably  al)sorbed  from  tho 
^^__stomach  before  it  reaches  the  worms  in  the  bowels,  while  the  santonir),  being  in- 
l^hjloluble,  or  only  becoming  soluble  by  ])artial  conversion  into  the  santonateofsoda 
^■when  it  reaches  the  bile  in  the  duodenum,  passes  into  the  small  intestines  and 
poisons  the  worms.  Besides,  the  volatile  oil  is  poisonous  to  the  system  in  large 
doses,  while  santonin  is  innocent  in  any  quantity  in  which  it  is  likely  to  be  admin- 
istered. {Edin.  Base,  of  Berlin.)  A  case  of  poisoning  ascribed  to  santonin  was 
found  to  be  owing  to  strychnia  mixed  with  it.  {Chem.  Newa,  no.  230,  p.  212.) 
Nevertheless,  M.  Pelikan,  of  St.  Petersburg,  has  concluded  from  his  investiga- 
tions, that  this  substance  is  capable  of  producing  powerful  effects  on  the  system 
in  excessive  doses;  causing  a  species  of  paralysis  with  muscular  rigidity,  and 
acting  in  a  manner  analogous  to  atropia,  and  physostigmia.  {Rankimf  a  Half- 
yearly  Abstract,  \\\\\.  93.)  Santonin  has  also  been  found  advantageous  in 
amaurosis  by  M.  Martin  and  M.  Guepin,  the  latter  of  whom  recommends  it 
especially  in  cases  which  have  succeeded  acute  choroiditis  and  iritis,  with  plas- 
tic exudation,  after  symptoms  of  inflammation  have  ceased.  {Ann.  de  Therap., 
1862,  pp.  179,  183.)  Dr.  Z.  C.  McElroy,  of  Zanesville,  Ohio,  states,  as  the  re- 
sult of  observation,  that  santonin,  added  to  cathartic  pills,  materially  modifies 
their  action,  increasing  their  activity,  and  obviating  their  griping  effect.  {Med. 
and  Surg.  Reporter,  xv.  166,  A.D.  1866.)  Santonin  maybe  given  in  doses  of 
two  or  three  grains  twice  or  three  times  a  day.  Some  have  recommended  its 
salts,  but  Rose  objects  to  these  as  being  soluble,  and  therefore  not  so  likely 
to  reach  the  worm,  in  consequence  of  absorption  ;  and,  besides,  in  large  doses 
they  are  injurious.  In  amaurosis,  M.  Guepin  uses  it  in  the  form  of  syrup  ;  its 
solubility  being,  in  this  case,  a  recommendation.  The  syrup  may  be  made  by 
mixing  a  dracl)m  of  santonin,  dissolved  in  a  little  alcohol,  with  eight  fluid- 
ounces  of  syrup,  of  which  two  teaspoonfuls  may  be  given  for  a  dose.  Santonin 
may  also  be  given  in  the  form  of  lozenge  with  sugar  and  tragacanth.  A  for- 
mula will  be  found  in  the  Am.  Journ.  of  F harm.  (vi.  N.  S.,  p.  124).  M.  Guyot 
Darencey  recommends  that  the  lozenges  should  be  made  of  the  santonin  in 
crystals,  unpowdered,  as  in  this  state  its  unpleasant  taste  is  almost  entirely 
avoided.  {Ibid.,  July,  1868,  p.  330.)  W. 

SODA. 

Preparations  of  Soda. 

SODA  CAUSTICA.  Br.     Caustic  Soda. 

"Take  of  Solution  of  Soda  tivo  pints.  Boil  down  the  Solution  rapidly,  in  a 
silver  or  clean  iron  ves.sel,  until  there  remains  a  fluid  of  oily  consistence,  a  drop 
of  which  when  removed  on  a  warmed  glass  rod  solidifies  on  cooling.  Pour  the 
fluid  on  a  clean  silver  or  iron  plate,  or  into  moulds,  and,  as  soon  as  it  has  .«*olidi- 
fied,  break  it  in  pieces,  and  preserve  it  in  stoppered  green-glass  bottles."  Br. 

The  solution  of  Soda,  being  a  solution  of  the  caustic  alkali,  yields  it  on 
evaporation  in  the  solid  state.  Metallic  vessels  are  used  in  consequence  of  the 
chemical  action  of  soda  on  earthenware  or  porcelain,  and  the  product  is  di- 
rected to  be  kept  in  green-glass  bottles,  because  these  resist  its  action  better 
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than  those  of  white  glass.  Instead  of  being  poured  into  cylindrical  moulds  to 
harden,  as  caustic  potassa,  this  is  allowed  to  solidify  in  mass,  and  is  broken 
into  irregular  fragments. 

A  method  of  preparing  soda  directly  from  common  salt,  through  the  agency 
of  lead  or  its  oxide,  has  been  proposed  in  England  by  Mr.  S.  Rowbotham. 
The  chloride  of  sodium  is  either  fused  with  metallic  lead,  or  mixed  with  the 
oxide  and  water,  and  allowed  to  stand  till  decomposition  takes  place,  the  whole 
being  kept  moist  with  steam.  The  salt  abandons  its  chlorine  to  the  lead;  and 
the  caustic  soda  resulting  from  the  oxidation  of  the  sodium,  is  extracted  by 
lixiviation.  The  lead  is  recovered  for  future  use  by  exposing  the  chloride  to 
oxygen  with  heat.  (Chem.  Nexus,  May  24,  1867,  p.  266.) 

As  prepared  by  the  officinal  process,  caustic  soda  is  in  grayish-white  frag- 
ments, opaque,  brittle,  and  extremely  corrosive.  It  is  deliquescent,  very  soluble 
in  water,  soluble  in  alcohol,  and  possessed  of  all  the  alkaline  properties  of  po- 
tassa, from  which  it  differs  in  imparting  a  yellow  colour  to  flame,  and  in  not 
giving  in  solution  a  yellow  precipitate  with  bichloride  of  platinum,  or  a  crys- 
talline precipitate  with  tartaric  acid  in  excess.  When  heated  it  melts,  and  at  an 
intense  heat  evaporates.  In  composition,  it  is  the  hydrated  oxide  of  sodium 
(NaO,HO),  and  cannot  be  deprived  of  its  water  by  heat.  Though  deliquescent, 
like  potassa,  it  does  not  like  that  alkali  become  permanently  liquid,  but  forms  a 
paste,  which  after  a  time  effloresces.  The  difference  in  this  respect  between  the 
two  alkalies  is  owing  to  the  circumstance  that,  while  both  are  converted  into 
carbonates  by  uniting  with  the  carbonic  acid  of  the  air,  potassa  forms  a  deli- 
quescent, and  soda  an  efflorescent  salt.  It  is  apt  to  contain  impurities  origi- 
nating from  the  carbonate  of  soda  used  in  preparing  the  solution  from  which 
it  is  made;  and  the  presence  of  these  is  recognised  by  the  Br.  Pharmacopoeia, 
when  it  states  that  the  aqueous  solution,  acidulated  with  nitric  acid,  gives  a 
scanty  white  precipitate  with  nitrate  of  silver  and  chloride  of  barium,  indicating 
the  existence  of  a  chloride  and  sulphate  or  carbonate.  According  to  the  same 
authority,  it  leaves  scarcely  any  sediment  when  dissolved  in  water,  and  40 
grains  require  for  neutralization  about  900  grain-measures  of  the  volumetric 
solution  of  oxalic  acid.  If  the  solution  be  coloured  brown  by  sulphuretted 
hydrogen  or  hydrosulphate  of  ammonia,  the  presence  of  lead  may  be  suspected, 
derived  probably  from  the  glass  vessels  in  which  it  has  been  kept.  It  maybe 
used  externally  as  a  caustic  in  the  same  manner  as  potassa,  for  which  purpose 
it  may  be  melted  and  cast  into  sticks.  It  has  the  advantage  of  being  less  deli- 
quescent, and  probably  milder.  It  may  be  used  also  for  making  the  solution  of 
soda  extemporaneously,  for  which  purpose  a  drachm  may  be  dissolved  in  three 
and  a  half  fluidounces  of  distilled  water.  W. 

SOD^  ARSENIAS.  ^r.   Arseniate  of  Soda. 

"Take  of  Arsenious  Acid  ten  ounces  [avoirdupois];  Nitrate  of  Soda  eight 
ounces  and  a/mT/ [avoird.]  ;  Dried  Carbonate  of  Soda  j/fi;eow??ce.s' ancZ  a /m// 
[avoird.]  ;  Boiling  Distilled  Water  thirty-five  [^fiuid']ounces.  Reduce  the  dry 
ingredients  separately  to  fine  powder,  and  mix  them  thoroughly  in  a  porcelain 
mortar.  Put  the  mixture  into  a  large  clay  crucible,  and  cover  it  with  the  lid. 
Expose  to  a  full  red  heat,  till  all  effervescence  has  ceased,  and  complete  fusion 
has  taken  place.  Pour  out  the  fused  salt  on  a  clean  flagstone,  and  as  soon  as 
it  has  solidified,  and  while  it  is  still  warm,  put  it  into  the  boiling  Water,  stir- 
ring diligently.  When  the  salt  has  dissolved,  filter  the  solution  through  paper, 
and  set  it  aside  to  crystallise.  Drain  the  crystals,  and,  having  dried  them 
rapidly  on  filtering  paper,  enclose  them  in  stoppered  bottles."  Br. 

This  was  first  made  officinal  by  the  Br.  Pharmacopoeia  of  1864.  In  the  pro- 
cess, the  arsenious  acid  is  converted  into  arsenic  acid  at  the  expense  of  the  nitric 
acid  of  the  nitrate  of  soda,  and  then  combines  with  the  soda  of  both  salts,  car- 
bonic acid  and  nitrous  fumes  being  given  off.  As  the  salt  consists  of  two  eqs.  of 
base  to  one  of  acid,  each  eq.  of  arsenious  acid,  having  been  converted  into  arsenic 
acid  by  two  eqs.  of  oxygen  from  one  eq.  of  the  nitric  acid  of  the  nitrate,  combines 
with  the  separated  eq.  of  soda  of  that  salt,  and  with  another  eq.  of  soda  of 
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tbe  carbonate  ;  and  the  three  subBtances  employed  are  therefore  required  in 
the  proportion  of  thoir  t'(|uivnlents.  This  \n  almost  exactly  the  case  in  the 
formula,  tlio  nitrate  beinff  very  Rllji:htly  in  excess,  and  tiie  carbonate  about  in 
the  same  proportion  deficient.  According  to  Mr.  Jlifrgins,  the  gase.s  emitted  in 
tliis  proce.s.s  contain  more  or  le.xs  arsenic;  an  inconvenience  which  may  be 
avoided  l)y  first  dissolving  the  arsenious  acid  in  a  solution  of  caustic  soda,  and 
then  adding  the  nitrate.  'V\w  c'alcination  should  be  performed  in  a  reverbera- 
tory  furnace.  The  gases  which  escape  up  the  chimney  are  now  free  from  arsenic, 
and  consist  only  of  ammonia  and  nitrous  vapours.  {Journ.  de  Pharin.,  4o  ser., 
ii.  177.) 

Arseniatc  of  soda  is  in  colourless,  transparent  crystals,  soluble  in  two  parts 
of  water  (Squire),  of  a  somewhat  saline  taste  leaving  a  slight  sense  of  acri- 
mony, and  with  an  alkaline  reaction.  Heated  to  300°  it  melts,  and  loses  its 
water  of  crystallization  antl  4038  per  cent,  of  its  weight.  "A  solution  of  1ft 
grains  of  the  residue,  treated  with  53  grain-measures  of  the  volumetric  solution 
of  soda,  continues  to  give  a  precipitate  with  the  volumetric  solution  of  nitrate  of 
ailver  until  1(513  grain-measures  of  the  latter  have  been  added."  {lir.)  In  this 
test  the  soda  is  added  in  order  that,  by  the  decomposition  of  the  nitrate  of 
silver,  one  additional  eq.  of  oxide  of  silver  may  be  furnished,  so  as,  with  the 
two  eqs.  given  up  in  exchange  for  the  two  eqs.  of  soda  of  the  arseniate  of 
soda,  to  make  up  the  three  ecjs.  necessary  for  the  formation  of  the  arseniate  of 
silver  (3AgO,AsOj).  The  precipitate  is  arseniate  of  silver,  and  the  quantity 
precipitated  should  be  equivalent  to  6'16  grains  of  arsenic  acid.  The  aqueous 
solution  of  arseniate  of  soda  gives  white  precipitates  with  chloride  of  barium, 
chloride  of  calcium,  and  sulphate  of  zinc  (arseniates  of  baryta,  lime,  and  zinc), 
and  a  brick-red  precipitate  with  nitrate  of  silver  (arseniate  of  silver). 

Arseniate  of  soda  is  composed  of  two  eqs.  of  soda  62,  one  eq.  of  basic  water 
9,  one  eq.  of  arsenic  acid  115,  and  fourteen  eqs.  of  water  of  crystallization  126 
=312;  arsenic  acid  being  tribasic.    Its  formula,  therefore,  is  2NaO,HO,AsO, 

+uno. 

In  medical  properties  this  salt  agrees  with  the  other  preparations  of  arsenic 
(see  Acidum  Arseniosum),  and  may  be  employed  for  the  same  purposes.  It  is 
preferred  by  some,  under  the  impressioti  that  it  is  milder  than  the  arsenious 
acid  or  the  arsenites ;  and,  in  the  same  dose,  it  certainly  contains  somewhat  less 
metallic  arsenic.  The  dose  of  the  cr^'stallizcd  salt  is  stated  at  from  one-twelfth 
to  one-third  of  a  grain  ;  but  it  is  generally  prescribed  in  the  form  of  solution. 
(See  Liquor  Sodse  Arseniatis.)  This  may  be  made  extemporaneously  by  dis- 
solving 4  grains  of  the  anhydrous  or  6*5  grains  of  the  crystallized  salt  in  a  fluid- 
ounce  of  distilled  water.  Pearson'' s  arsenical  solution  is  an  aqueous  solution 
of  arseniate  of  soda,  containing  one  grain  of  the  salt  in  a  fluidounce,  and  there- 
fore much  weaker  than  the  officinal  solution.  This  preparation  is  considerably 
used  on  the  continent  of  Europe  in  the  form  of  bath,  for  which  it  is  preferred 
to  arsenious  acid  or  the  arsenites.  M.  Gueneau  de  Mussy  recommends  it 
strongly,  administered  in  this  way,  in  nodose  rheumatism,  or  rheumatic  gout, 
using  it  alone  in  the  more  acute  forms  of  the  disease,  and  combined  with  car- 
bonate of  soda  in  the  chronic.  He  uses  from  half  a  drachm  to  two  or  three 
drachms  of  the  arseniate  to  each  bath,  beginning  with  the  smaller  quantity,  and 
gradually  increasing.  {Ann.  de  Tkerap.,  1865,  p.  270.) 

Off.  Prep.  Ferri  Arsenias,  i^r./  Liquor  Sodse  Arseniatis,  Br.  W. 

SOD^  BICAR.B0:N"AS.  U.S.,Br.    Bicarbonate  of  Soda. 

"  Take  of  Carbonate  of  Soda  a  convenient  quantity.  Put  the  Carbonate,  pre- 
viously broken  in  pieces,  into  a  wooden  box,  having  a  horizontal  partition  near 
the  bottom  pierced  with  numerous  small  holes,  and  a  cover  which  can  be  tightly 
fitted  on.  To  a  bottle  having  two  tubulures.and  half  filled  with  water,  adapt  two 
tubes,  the  first  passing  from  an  apparatus  for  generating  carbonic  acid,  through 
one  tubulure,  to  a  point  below  the  surface  of  the  water  in  the  bottle  ;  the  second 
reaching  from  the  other  tubulure  to  an  opening  near  the  bottom  of  the  box,  be- 
88 
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neath  the  partition.  Then  lute  all  the  joints,  and  cause  a  stream  of  carbonic 
acid  to  pass  through  the  water  into  the  box  until  the  Carbonate  is  fully  satu- 
rated. Lastly,  remove  the  product  from  the  box,  and,  having  dried  it,  rub  it  into 
powder.  Carbonic  acid  may  be  obtained  from  Marble  by  the  addition  of  dilute 
Sulphuric  Acid."  U.  S. 

"Take  of  Carbonate  of  Soda  two  pounds  [avoirdupois];  Dried  Carbonate 
of  Soda  three  pounds  [avoird.];  White  Marble,  in  fragments,  four  piounds 
[avoird.]  ;  Hydrochloric  Acid  one  gallon  [Imperial  measure]  ;  Water  two  gal- 
lons [Imp.  meas.]  ;  Distilled  Water  a  sufficiency.  Fill  with  the  Marble  a  tubu- 
lated glass  bottle  having  a  few  small  holes  drilled  in  the  bottom,  connect  the 
tubulure  tightly  by  a  bent  tube  and  corks  with  an  empty  two-necked  bottle, 
and  connect  this  with  another  bottle  filled  with  the  Carbonates  of  Soda  well 
triturated  together,  and  let  the  tube  be  long  enough  to  reach  the  bottom  of  the 
bottle.  Before  fixing  the  cork  in  the  bottle  containing  the  Carbonate  of  Soda, 
partially  immerse  the  bottle  containing  the  Marble  in  the  Hydrochloric  Acid 
previously  diluted  with  the  Water  and  placed  in  any  convenient  vessel.  When 
the  whole  apparatus  is  filled  with  carbonic  acid  gas,  fix  in  tightly  the  cork  of 
the  bottle  containing  the  Carbonate  of  Soda,  and  let  the  action  go  on  until  the 
gas  ceases  to  be  absorbed.  Pour  upon  the  damp  salt  which  is  formed  half 
its  weight  of  cold  Distilled  Water,  and  shake  it  occasionally  during  the  course 
of  half  an  hour,  then  drain  the  undissolved  portion,  and  dry  it  by  exposure  to 
the  air  on  filtering  paper  placed  on  porous  bricks."  Br. 

The  object  of  these  processes  is  to  unite  the  soda  with  an  additional  equiva- 
lent of  carbonic  acid,  whereby  it  becomes  converted  into  the  bicarbonate. 

The  process  adopted  in  the  U.  S.  Pharmacopoeia,  since  1840,  is  that  which 
has  been  practised  for  many  years  in  the  United  States,  and  was  described  in 
1830  by  Dr.  Franklin  II.  Smith,  in  the  first  volume  of  the  Journal  of  the  Phila- 
delphia College  of  Pharmacy.  This  process  is  attributed  to  Dr.  Smith  by  Sou- 
beiran,  who  characterizes  it  as  the  best  that  can  be  employed.  It  was  adopted  in 
the  French  Codex  on  its  revision  of  1837.  A  stream  of  carbonic  acid,  freed  from 
any  accompanying  impurity  by  passing  through  water  in  the  intervening  bottle, 
is  conducted  into  a  suitable  ves.sel,  containing  the  crystallized  carbonate  placed 
on  a  diaphragm,  pierced  with  numerous  holes.  As  the  bicarbonate  combines 
with  much  less  water  of  crystallization  than  is  contained  in  the  carbonate,  it 
follows  that,  during  the  progress  of  the  saturation  of  the  carbonate,  a  consider- 
able quantity  of  water  is  liberated.  This  water  would  finally  dissolve  a  portion 
of  the  bicarbonate  formed,  were  it  not  for  the  pierced  diaphragm,  through  which 
it  is  allowed  to  drain  ofi"  holding  in  solution  a  part  of  the  carbonate.  When  the 
saturation  is  completed,  the  pieces  of  crystals,  still  supported  on  the  diaphragm, 
are  found  to  have  retained  their  original  form,  but  to  have  become  opaque  and 
of  a  porous  texture.  The  necessary  carbonic  acid  for  forming  the  bicarbonate 
may  be  economically  obtained  from  other  processes  in  which  this  acid  is  evolved ; 
as,  for  example,  from  the  process  for  making  tartaric  acid,  in  which  tartrate  of 
lime  is  formed  from  cream  of  tartar  by  the  addition  of  carbonate  of  lime. 

The  British  process  is  that  of  Berzelius.  In  the  U.  S.  process,  the  excess  of 
water  over  the  quantity  necessary  for  the  bicarbonate  is  allowed  to  drain  off;  but 
it  holds  a  certain  portion  of  carbonate  in  solution,  which  thus  escapes  the  action 
of  the  carbonic  acid.  To  avoid  this  result  it  is  only  necessary  to  prepare  a  car- 
bonate containing  just  sufficient  water  of  crystallization  to  accommodate  the  bi- 
carbonate ;  and  the  process  recommended  by  Berzelius  accomplishes  that  pur- 
pose. Thus,  the  salt  which  he  prepares  to  be  submitted  to  the  carbonic  acid,  is 
an  intimate  mixture,  in  fine  powder,  of  four  parts  of  effloresced  carbonate,  with 
one  of  the  crystallized  salt.  The  proportion  adopted  by  the  Br.  Pharmacopoeia 
is  different,  namely,  three  parts  of  the  dried  carbonate  to  two  of  the  crystallized 
carbonate ;  and  is  such  as  to  aff'ord  an  excess  of  water  aver  that  required  to 
constitute  the  bicarbonate.  Hence  this  process  furnishes  a  damp  salt,  which  is 
first  washed  with  a  small  portion  of  water  to  free  it  from  any  remaining  carbo- 
nate, and  then  dried  in  the  air  without  heat.    The  apparatus  employed  for  ob- 
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talnin;?  tlic  carbonic  acid  is  preciBely  the  Belf-re|?ulatinj?  generator,  devised  by 
I>r.  Hare  on  the  priuciph?  of  (tay-Lussac's.  The  empty  bottle,  placed  b<!tween 
the  fffueratiiiir  apparatus  and  that  containinj^  the  salt,  is  intended,  a8  in  the 
U.  S.  proceHs,  to  detain  any  impurity  which  may  be  carried  over  with  the 
stream  of  oarbonic  acid. 

ArliiH  has  <fivt'n  a  process  for  ol)tainin<^  bicarl)onate  of  soda,  similar  to  that 
of  Wiihler  for  funiiinj^  the  correspondinj^  salt  of  potassa.  (See  Potaxnte  liicar- 
bonan.)  In  this  process,  the  effloresced  carbonate,  mixed  with  half  its  wei;?ht  of 
freshly  ijfnited  and  finely  jjowdercd  charcoal,  is  saturated  by  a  stream  of  car- 
bonicacid,  derived  from  the  fermentation  of  sugar.  The  presence  of  the  char- 
coal greatly  promotes  the  absorption.  {Pharm.  Cent.  Blalt,  1843,  p.  254.) 

We  are  informed  that  much  bicarbonate  of  soda  is  now  prepared  in  breweries, 
in  the  same  manner  as  bicarbonate  of  potassa  or  sal  aeratus,  by  placing  the  car- 
bonate in  suitable  vessels  over  the  fermenting  beer  in  the  vats,  so  as  to  be  con- 
stantly immersed  in  an  atmosphere  of  carbonic  acid.  It  is  sold  under  the  same 
name  as  the  analogous  salt  of  potassa  ;  but  is  sometimes  distinguished  as  the 
soda  sal  aerattts. 

Properties,  <(;c.  As  obtained  by  the  U.  S.  formula,  bicarbonate  of  soda  is  in 
opaque,  porous  mas.ses,  made  up  of  numerous,  aggregated  crystalline  grains,  hav- 
ing a  snow-white  colour.  For  the  convenience  of  the  apothecary  these  masses 
are  reduced  to  powder.  As  procured  by  the  Br.  process,  it  is  in  small,  white, 
opaque,  irregular  scales.  IJlcarbonate  of  soda  is  permanent  in  the  air,  and 
slightly  alkaline  to  the  taste  and  to  turmeric  paper.  It  is  soluble  in  thirteen 
parts  of  cold  water.  When  the  solution  is  exposed  to  heat,  the  salt  gradually 
parts  with  carbonic  acid,  and,  at  the  temperature  of  212°,  is  converted  into  ses- 
quicarbonate.  At  a  red  heat,  the  water  of  crystallization  and  the  second  equiva- 
lent of  carbonic  acid,  amounting  together  to  37  per  cent.,  are  expelled,  and  the 
anhydrous  carbonate  is  left.  One  eq.,  or  84"3  parts  of  the  crystallized  bicarbo- 
nate, should  lose,  on  complete  decomposition  by  dilute  sulphuric  acid,  two  eqs. 
or  44  parts  of  carbonic  acid,  equal  to  521  per  cent.  The  salt  is  seldom  so  per- 
fect as  to  satisfy  this  test;  as  good  commercial  samples  generally  contain  from 
2  to  3  per  cent,  of  carbonate.  "Twenty  grains  neutralise  16-7  grains  of  citric 
acid,  or  17 '8  grains  of  tartaric  acid.  Eighty-four  grains,  exposed  to  a  red  heat, 
leave  53  of  an  alkaline  residue,  which  require  for  neutralisation  1000  grain- 
measures  of  the  volumetric  sol ution  of  oxalic  acid."  Br.  This  is  almost  the  pre- 
cise proportion  of  carbonate  of  soda  which  the  bicarbonate  should  yield  when 
deprived  of  its  water  and  one  eq.  of  carbonic  acid.  The  presence  of  carbonate 
ntay  be  known  by  a  decided  alkaline  taste  and  reaction,  by  a  cold  solution  of 
the  salt  yielding  a  precipitate  with  sulphate  of  magnesia,  and  by  a  solution  in 
40  parts  of  water,  affording,  without  agitation,  an  orange-coloured  or  reddish- 
brown  precipitate  with  corrosive  sublimate.  The  pure  bicarbonate  is  not  pre- 
cipitated by  bichloride  of  platinum,  nor,  when  treated  with  nitric  acid  in  excess, 
by  chloride  of  barium  or  nitrate  of  silver.  The  non-action  of  these  tests  shows 
the  absence  of  salts  of  pota.ssa,  and  of  sulphates  and  chlorides.  The  incompati- 
bles  of  this  salt  are  the  same  as  those  elsewhere  mentioned  of  the  carbonate, 
except  sulphate  of  magnesia  in  the  cold,  which  decomposes  the  carbonate,  but 
not  the  bicarbonate. 

Composition.  Bicarbonate  of  soda,  when  perfect,  consists  of  two  eqs.  of  car- 
bonic acid  44,  one  of  soda  3 1  ■^,  and  one  of  water  9  =  84  3.  The  London  College 
formerly  prepared  this  salt  by  a  faulty  process,  and  gave  it  the  name  of  sesqui- 
carbonate.  In  its  Pharmacopoeia  of  1851,  jt  placed  the  salt,  under  the  correct 
name  of  bicarbonate,  in  the  catalogue  of  Materia  Medica ;  where,  perhaps,  it 
would  properly  stand,  as  it  is  now  prepared  in  great  perfection  on  a  large  scale. 

Medical  Properties.  This  salt  has  the  general  medical  properties  of  the 
carbonate;  but,  from  its  mild  taste  and  less  irritating  qualities,  proves  more 
acceptable  to  the  palate  and  stomach.  It  is  often  resorted  to  in  calculous  cases, 
characterized  by  excess  of  uric  acid.  The  continued  use  of  the  carbonate,  in 
these  cases,  is  liable  to  induce  phosphatic  deposit,  after  the  removal  of  the  uno 
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acid.  According  to  D'Arcet,  who  made  the  observation  at  the  springs  of  Vichy, 
this  objection  does  not  apply  to  the  bicarbonate,  especially  when  taken  in  car- 
bonic acid  water;  for  this  salt,  by  its  superabundant  acid,  has  the  power  of 
maintaining  the  phosphates  in  solution,  even  after  the  alkali  has  caused  the  uric 
acid  to  disappear.  Tiie  same  remark  is  applicable  to  the  bicarbonate  of  potassa. 
Bicarbonate  of  soda  has  been  given  in  infantile  croup,  with  apparent  advantage 
in  promoting  the  expulsion  of  the  false  membrane,  in  the  dose  of  a  grain  everv 
five  minutes,  dissolved  in  milk  and  water.  Dr.  Lemaire  has  proposed  it  as  an 
antiphlogistic  remedy  in  the  treatment  of  pneumonia,  membranous  angina,  and 
croup,  supposing  it  to  act  on  the  principle  of  removing  from  the  blood  the  ex- 
cess of  fibrin,  which  exists  in  that  liquid  in  inflammation.  Its  utility  in  mem- 
l)ranous  angina  has  been  confirmed  by  M.  Marchal  (de  Calvi).  According  to 
M.  Jeanncl,  the  use  of  bicarbonate  of  soda  lessens  the  sugar  in  the  urine  of  dia- 
betic patients.  The  dose  for  an  adult  is  from  ten  grains  to  a  drachm,  and  is 
taken  most  conveniently  in  a  glass  of  carbonic  acid  water.  When  given  in  an- 
gina, fifteen  grains  may  be  administei'ed  every  half  hour  in  a  tablespoonful  of 
water.  This  salt  is  principally  consumed  in  making  soda  and  Seidlitz  powders 
(See  page  1363.)  It  is  sometimes  made  into  lozenges.  (See  Trocliiaci  Sodm 
Bicarbonatis.) 

Pharm.  Uses.  In  the  preparation  of  Aqua  Acidi  Carbonici,  U.  S. 

Off. Prep.  Liquor  Sodae  EfFervescens,  Br.;  Pulveres  Effervescentes,  U.S.', 
Pulveres  Effervescentes  Aperientes,  U.  S.;  Sodae  Citro-tartras  Eifervescens, 
Jh'.;  Trochisci  Sodae  Bicarbonatis.  B. 

SOD.^  CARBO^AS  EXSICC ATA.  Z7.  >S^.,  ^r.  Dried  Carbonate  of 
Soda. 

"  Take  of  Carbonate  of  Soda  a  convenient  quantity.  Expose  it  to  heat  in  an 
iron  vessel,  until  it  is  thoroughly  dried,  stirring  constantly  with  an  iron  spatula; 
then  rub  it  into  powder."  U  S. 

"  Take  of  Carbonate  of  Soda  eight  ounces.  Expose  the  Carbonate  of  Soda 
in  a  porcelain  capsule  to  a  rather  strong  sand  heat,  until  the  liquid  which  first 
forms  is  converted  into  a  dry  cake,  and,  having  rubbed  this  to  powder,  enclose 
it  in  a  stoppered  bottle."  Br. 

Carbonate  of  soda  contains  ten  equivalents  of  water  of  crystallization,  and, 
when  heated,  readily  undergoes  the  watery  fusion.  Upon  continuing  the  heat, 
the  water  is  dried  off,  and  a  white  porous  mass  remains,  which  is  easily  reduced 
to  powder.  Dried  carbonate  of  soda  is  in  the  form  of  a  white  powder,  and  dif- 
fers in  nothing  from  the  cry.stallized,  except  in  being  devoid  of  water  of  crystal- 
lization. (See  Sodse  Carbonas.)  When  decomposed  by  dilute  sulphuric  acid,  it 
evolves  40Y  per  cent,  of  carbonic  acid.  {Lond.  Pharm.) 

Medical  Propej^ties  and  Uses.  This  preparation  was  introduced  into  practice 
by  Dr.  Beddoes,  who  extolled  its  virtues  in  calculous  complaints.  It  is  applica- 
ble to  the  cure  of  such  affections,  only  when  dependent  on  a  morbid  secretion  of 
uric  acid.  Its  advantage  over  the  common  carbonate  is  that  it  admits  of  being 
made  into  pills,  in  consequence  of  being  in  the  dried  state.  As  the  water  of  crys- 
tallization forms  more  than  half  of  the  carbonate,  the  dose  of  the  dried  salt  must 
l>e  reduced  in  proportion.  From  five  to  fifteen  grains  maybe  given  three  times 
a  day,  in  the  form  of  pill  prepared  with  soap  and  aromatics.  For  the  medical 
properties  of  this  salt,  see  Sodae  Carbonas. 

Off.  Prep.   Sodae  Arsenias,  Br.;  Sodae  Bicarbonas,  Br.  B. 

SOD^E  CITRO-TARTRAS  EFFERVESCENS.  Br.  Effervescent 
Citro-tartrate  of  Soda. 

"  Take  of  Bicarbonate  of  Soda,  in  powder,  seventeen  ounces  ;  Tartaric  Acid, 
in  powder,  eight  ounces  ;  Citric  Acid,  in  powder,  six  ounces.  Mix  the  powders 
thoroughly,  place  them  in  a  dish  or  pan  of  suitable  form,  heated  to  between 
200°  and  220°,  and  when  the  particles  of  the  powder  begin  to  aggregate,  stir 
ihem  assiduously  until  they  assume  a  granular  form  ;  then,  by  means  of  suit- 
able sieves,  separate  the  granules  of  suitable  and  most  convenient  size,  aod 
preserve  the  preparation  in  well-closed  bottles."  Br. 
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The  olypct  of  bringing  this  preparation  Into  a  granular  form  Ib,  we  pre- 
8umo,  to  oppose  the  force  of  cohesion  to  that  of  ciiomical  affinity,  which 
strorigly  ciisposos  to  reaction  between  the  ingredients.  When  di^Hoived  in 
water  tliey  undergo  tins  reaction  vigorously;  the  two  acids  comliining  witli 
tlje  sotla  of  tlie  bicarl)Miiato  to  produce  tartrate  and  citrate  of  soda,  and  tlie 
carbonic  acid  escaping  witli  brisli  effervescence.  It  is  in  this  form  tluit  the 
preparation  is  intended  to  be  used.  Tlio  salts  conil)ine  laxative  with  refriger- 
ant properties,  which  adapt  them  to  the  febrile  state,  while;  the  carl)onic  acid 
renders  them  acceptal>le  to  the  stomach,  and  will  often  check  nausea  and  vomit- 
ing when  existing.  The  dose  is  one  or  two  dracl)ms,  which  may  be  tak<Mj  in 
a  small  wineglassful  or  more  of  water,  and  repeated  occasionally  as  required. 

W. 

SOD.E  rilOSPIIAS.  U.S.,  Br.  Phosphate  of  So4a.  Medicinal  Tri- 
hasic  Phosphate  of  Soda. 

"  Take  of  Bone,  calcined  to  whiteness  and  in  fine  powder,  one  hundred  and 
twenty  troyounces;  Sulphuric  Acid  ne-venty-lwo  Iroyounces;  Carbonate  of  Soda, 
Water,  each,  a  sufficient  quantity.  Mix  the  powder  with  the  Sulphuric  Acid  in 
an  earthen  vessel ;  then  add  eight  pints  of  Water,  and,  having  stirred  the  mixture 
thoroughly,  digest  for  three  days,  occasionally  adding  a  little  Water  to  replace 
that  which  is  lost  by  evaporation,  and  frequently  stirring  the  mixture.  At  the 
expiration  of  that  time,  pour  in  eight  pints  of  boiling  Water,  and  strain  through 
muslin,  gradually  adding  more  boiling  Water  until  the  liquid  passes  nearly  taste- 
less. Set  by  the  strained  liquor  that  the  dregs  may  subside,  and,  having  poured 
off  the  clear  solution,  boil  it  down  to  eight  pints.  To  the  concentrated  liquid, 
poured  off  from  the  newly  formed  dregs  and  heated  in  an  iron  ves.sel,  add  by 
degrees  Carbonate  of  Soda,  previously  dissolved  in  hot  Water,  until  effervescence 
ceases,  and  the  phosphoric  acid  is  completely  saturated  ;  then  filter  the  liquid, 
and  set  it  aside  to  crystallize.  Having  removed  the  crystals,  add,  if  necessary, 
a  small  quantity  of  Carbonate  of  Soda  to  the  liquid,  so  as  to  render  it  slightly 
alkaline;  then  alternately  evaporate  and  crystallize,  so  long  as  crystals  are 
produced.  Lastly,  keep  the  crystals  in  a  well-stopped  bottle."  U.  S. 

"  Take  of  Bone  Ash,  in  powder,  ten  pounds  [avoirdupois]  ;  Sulphuric  Acid 
fifty-six  fluidounces  ;  Distilled  Water  four  gallons  and  a  half  [Imperial 
measure],  or  a  sufficiency ;  Carbonate  of  Soda  sixteen  pounds  [avuird.], 
or  a  .sufficiency.  Place  the.  Bone  Ash  in  a  capacious  earthenware  or  leaden 
vessel,  pour  on  the  Sulphuric  Acid,  and  stir  with  a  glass  rod  until  the  whole 
powder  is  thoroughly  moistened.  After  twenty-four  hours,  add  gradually  and 
with  constant  stirring  a  gallon  [Imp.  ineas.]  of  the  Water;  digest  for  forty- 
eight  hours,  adding  Distilled  Water  from  time  to  time  to  replace  what  has  evapo- 
rated. Add  another  gallon  [Imp.  meas.]  of  the  Water,  stirring  diligently,  digest 
for  an  hour,  filter  through  calico,  and  wash  what  remains  on  the  filter  with  suc- 
cessive portions  of  Distilled  Water,  till  it  has  almost  ceased  to  have  an  acid  re- 
action. Concentrate  the  filtrate  to  a  gallon,  let  it  rest  for  twenty-four  hours, 
and  filter  again.  Heat  the  filtrate  to  near  the  boiling  point,  add  the  Carbonate 
of  Soda  previously  dissolved  in  two  gallons  [Imp.  meas.]  of  the  Water,  till  it 
ceases  to  form  a  precipitate,  and  the  fluid  has  acquired  a  feeble  alkaline  reaction. 
Filter  through  calico,  evaporate  the  clear  liquor  till  a  film  forms  on  the  surface, 
and  set  it  aside  to  crystallise.  More  crystals  will  be  obtained  by  evaporating  the 
mother-liquor,  a  little  Carbonate  of  Soda  being  added  if  necessary  to  maintain 
its  alkalinity.  Dry  the  crystals  rapidly,  and  without  heat,  on  filtering  paper 
placed  on  porous  bricks,  and  preserve  them  in  stoppered  bottles."  Br. 

The  incombustible  part  of  bones  is  obtained  by  burning  them  to  whiteness, 
and  consists  of  a  peculiar  phosphate  of  lime,  called  bone-phosphate,  associated 
with  some  carbonate  of  lime,  &c.  (See  Os.)  When  this  is  mixed  with  sulphuric 
acid,  the  carbonate  of  lime  is  entirely  decomposed,  giving  rise  to  effervescence. 
The  phosphate  of  lime  undergoes  partial  decomposition  ;  the  greater  part  of  the 
lime,  being  detached,  precipitates  as  sulphate  of  lime,  while  the  phosphoric  acid, 
set  free,  combines  with  the  undecomposed  portion  of  the  phosphate,  and  remaina 
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in  solution  as  a  superphosphate  of  lime,  holding  dissolved  a  small  portion  of  the 
sulphate  of  lime.  In  order  to  separate  the  superphosphate  from  the  precipitated 
mass  of  sulphate  of  lime,  boiling  water  is  added  to  the  mixture,  the  whole  is 
strained,  and  the  sulphate  washed  as  long  as  superphosphate  is  removed,  which 
is  known  by  the  water  passing  through  in  an  acid  state.  The  different  liquids 
which  have  passed  the  strainer,  consisting  of  the  solution  of  superphosphate  of 
lime,  are  mixed  and  allowed  to  stand  ;  and  by  cooling  a  portion  of  sulphate  of 
lime  is  deposited,  which  is  got  rid  of  by  decantation.  The  bulk  of  the  liquid  is 
now  reduced  by  evaporation,  and,  in  consequence  of  the  diminution  of  the 
water,  a  fresh  portion  of  sulphate  of  lime  is  deposited,  which  is  separated  by 
subsidence  and  decantation  as  before.  The  superphosphate  of  lime  solution, 
being  heated,  is  now  saturated  by  means  of  a  hot  solution  of  carbonate  of  soda. 
The  carbonic  acid  is  extricated  with  effervescence,  and  the  alkali,  combining 
with  the  excess  of  acid  of  the  superphosphate,  generates  one  variety  of  the  tri- 
basic  phosphate  of  soda;  while  the  superphosphate  of  lime,  by  the  loss  of  its 
excess  of  acid,  becomes  the  neutral  phosphate  and  precipitates.  The  phosphate 
of  lime  is  separated  by  a  new  filtration  ;  and  the  filtered  liquor,  which  is  a  so- 
lution of  phosphate  of  soda,  is  evaporated  so  as  to  crystallize. 

In  the  U.  S  process,  the  calcined  bone  is  to  the  acid  as  10  to  6  ;  in  the  Br. 
process  as  10  to  6^  nearly.  The  proportion  recommended  by  Berzelius  is  as  10 
to  6-66.  The  acid,  in  the  officinal  processes,  is  added  to  the  calcined  bone  in 
the  concentrated  state,  and  afterwards  diluted  with  more  or  less  water.  In  the 
process  given  by  Berzelius  it  is  first  diluted  with  twelve  times  its  weight  of 
water.  All  the  writers  state  that  phosphate  of  soda  crystallizes  more  readily  by 
allowing  its  solution  to  be  slightly  alkaline ;  and  a  remarkable  fact  is,  that  a 
neutral  solution,  when  it  crystallizes,  leaves  a  supernatant  liquid  which  is  .slightly 
acid  and  uncrystallizable.  Hence  it  is  necessary,  after  getting  each  successive 
crop  of  crystals,  to  render  the  mother-water  neutral  or  slightly  alkaline,  before 
it  will  furnish  an  additional  quantity. 

M.  Funcke,  a  German  chemist,  has  given  the  following  cheap  and  expeditious 
method  for  obtaining  phosphate  of  soda.  To  the  powdered  calcined  bone,  dif- 
fused in  water,  sufficient  dilute  sulphuric  acid  is  added  to  decompose  all  the  car- 
bonate of  lime  which  it  contains.  When  the  effervescence  ceases,  the  matter  is 
treated  with  nitric  acid,  which  dissolves  the  phosphate  of  lime,  and  leaves  the 
sulphate.  The  nitric  solution  of  the  phosphate  is  then  treated  with  sulphate  of 
soda,  equal  in  quantity  to  the  bone  employed ;  and  after  the  reaction  is  com- 
pleted, the  nitric  acid  is  recovered  by  distillation.  In  consequence  of  a  double 
decomposition,  sulphate  of  lime  and  phosphate  of  soda  are  formed,  the  latter  of 
which  is  separated  by  water,  and  crystallized  in  the  usual  manner. 

Properties,  &c.  The  medicinal  phosphate  of  soda  is  in  large  colourless  crys- 
tals, which  have  the  shape  of  oblique  rhombic  prisms.  They  are  transparent  at 
first,  but  speedily  effloresce  and  become  opaque  when  exposed  to  the  air.  It 
possesses  a  pure  saline  taste,  resembling  that  of  common  salt.  With  tests  it  dis- 
plays an  alkaline  reaction.  It  dissolves  in  four  parts  of  cold,  and  in  two  of  boil- 
ing water,  but  is  insoluble  in  alcohol.  Before  the  blowpipe  it  first  undergoes 
the  aqueous  fusion,  and  afterwards,  at  a  red  heat,  melts  into  a  globule  of  limpid 
glass,  which  becomes  opaque  on  cooling.  It  is  not  liable  to  adulteration,  but 
sometimes  contains  carbonate  of  soda,  from  this  salt  having  been  added  in  excess 
in  its  preparation  ;  in  which  case  it  will  effervesce  with  acids.  If  it  contain  sul- 
phate of  soda,  or  any  other  soluble  sulphate,  the  precipitate  caused  by  chloride 
of  barium  will  be  a  mixture  of  sulphate  and  phosphate  of  baryta,  and  will  not 
be  totally  soluble  in  nitric  acid.  Chloride  of  barium  will  detect  carbonate  of 
soda  also,  by  producing  a  precipitate  (carbonate  of  baryta),  soluble  with  effer- 
vescence in  nitric  acid.  If  a  chloride  be  present,  the  yellow  precipitate  caused 
by  nitrate  of  silver  will  be  a  mixed  one  of  chloride  and  phosphate  of  silver,  not 
entirely  soluble  in  the  same  acid.  The  salt  is  incompatible  with  soluble  salts  of 
lime,  with  which  it  gives  a  precipitate  of  phosphate  of  lime,  and  with  neutral 
metallic  solutions.  It  is  found  in  several  of  the  animal  secretions,  particularly 
the  urine. 
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The  modicinnl  phoHphate  of  soila  is  one  of  the  three  tribasic  phosphateB  of 
soda,  charactorizod  hy  havinj?  its  throe  bases,  made  up  of  two  eqs.  of  soda  and 
one  of  water.  \Vhen  crystallized,  it  consists  of  two  e(js.  of  soda  62'6,  one  of  ba- 
sic water  9,  one  of  phosphoric  acid  72,  and  twentv-four  of  waterof  crystalliza- 
tion 21  fi=  359  6.  Its  formula  is,  therefore,  2NaO, HO. I*Oj+ 24 HO.  When 
gently  lieattul  it  loses  its  water  of  crystallization  ;  and  at  a  red  heat  Its  basic 
water  is  driven  off,  and  the  salt  is  converted  into  j>i/roj>hoHphate  of  xoda,  or  that 
variety  of  biho.sic  jiho»}>halc  which  has  the  formula  2NaO,l'Oj.  This  bibasic 
phosjjhate  is  characterized  by  giving  a  Mj/»t7«  precipitate  with  nitrate  of  silver. 
When  the  medicinal  salt  is  thus  dried  and  ignited,  it  loses  (53  percent,  of  its 
weight ;  and  the  residue,  dissolved  in  water,  gives  with  chloride  of  barium  a  pre- 
cipitate almost  entirely  soluble  in  dilute  nitric  acid,  {lir.) 

Medical  Properties  and  Uaes.  Phosphate  of  soda  was  introduced  into  prac- 
tice, about  the  year  1800,  by  the  late  Dr.  Pearson,  of  London.  It  is  a  mild  pur- 
gative, and,  from  its  pure  saline  taste,  is  well  adapted  to  the  cases  of  children, 
and  of  persons  of  delicate  stomach.  The  dose  is  from  one  to  two  ounces,  and  Is 
best  given  in  gruel  or  weak  broth,  to  which  it  gives  a  taste,  as  if  seasoned  with 
common  salt.  B. 

Until  recently,  phosphate  of  soda  was  not  thought  to  possess  any  other  medi- 
cinal virtues  than  those  of  a  cathartic.  Of  late,  however,  it  has  been  consider- 
ably used,  generally  in  connection  with  other  phosphates,  and  in  small  doses, 
to  meet  any  real  or  supposed  deficiency  of  phosphorus  or  of  phosphates  in  the 
system,  and  for  this  purpo.se  it  is  well  adapted  by  its  ready  solubility.  But 
from  the  observations  of  Dr.  Wm.  Stephenson,  of  Edinburgh,  recently  pub- 
li.><hed,  there  is  reason  to  believe  that  this  salt,  in  small  doses,  especially  in 
children,  exercises  an  extraordinary  influence  upon  the  hepatic  secretion.  In 
infantile  cases,  with  white  or  green  stools,  with  diarrhoea,  and  sometimes  with 
jaundice,  Dr.  Stephenson  has  found  these  evidences  of  deficient  or  disordered 
bile  to  yield  quickly  to  small  doses  of  phosphate  of  soda ;  the  passages  assum- 
ing their  healthy  yellow  colour,  and  the  attendant  disease  generally  disappear- 
ing. The  dose  is  from  three  or  four  to  ten  grains  for  children,  according  to  the 
age,  and  is  best  administered  with  their  food,  especially  milk,  and  may  be 
repeated  whenever  there  is  occasion  to  give  food.  Though  the  experience  of 
Dr.  Stephenson  has  been  mainly  confined  to  children,  yet  he  has  also  tried  the 
remedy  in  adults  presenting  similar  indications,  and  with  encouraging  results. 
In  these  cases  he  recommends  from  20  to  40  grains  to  be  given,  dissolved  in 
water,  after  meals.  (Edin.  Med.  Journ.,  Oct.  186Y,  p.  386  )  Should  Dr.  Ste- 
phenson's experience  be  confirmed  by  that  of  other  practitioners,  he  will  have 
made  a  very  important  contribution  to  therapeutics.  In  the  Bodon  Med.  and 
Surg.  Journ.,  of  Feb.  6,  1868  (page  5),  is  a  communication  from  Dr.  S.  G. 
Webi)er,  of  Boston,  giving  details  of  several  infantile  cases,  which,  in  the  symp- 
toms, treatment,  and  results,  closely  corresponded  with  those  of  Dr.  Stephen- 
son. 

OJf.  Prep.  Ferri  Phosphas  ;  Ferri  Pyrophosphas,  U.S.;  Syrupus  Ferri  Phos- 
phatis,  Br.  W. 

SOD^  VALERIANAS.  U.S.,  Br.    Valerianate  of  Soda. 

"Take  of  Bichromate  of  Potassa,  in  fine  powder,  ten  Iroyounces ;  Sulphuric 
Acid  fourteen  troyounces ;  Amj'lic  Alcohol  four  Jiuidounces ;  Water  four 
pints  ;  Solution  of  Soda  a  sufficient  quantify.  Dissolve  the  Bichromate,  with 
the  aid  of  heat,  in  three  pints  of  the  Water,  and  add  to  the  solution  seven  troy- 
ounces of  the  Sulphuric  Acid,  previously  diluted  with  the  remainder  of  the 
Water,  Pour  the  liquid  into  a  tubulated  retort,  to  which  a  receiver  is  attached 
without  luting.  Mix  the  Amylic  Alcohol  with  the  remainder  of  the  Sulphuric 
Acid,  gradually  added,  and,  by  means  of  a  funnel-shaped  tube,  passing  through 
a  cork  in  the  tubulure  of  the  retort  and  dipping  into  the  liquid,  introduce  the 
mixture,  when  cool,  into  the  retort,  in  small  portions  at  a  time,  until  it  is  all 
edded.  Return  to  the  retort  any  liquid  which  may  have  spontaneously  distilled 
over,  and  agitate  the  whole  until  the  reaction  has  subsided,  and  the  temperature 
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has  fallen  to  about  100°.  Then,  by  means  of  a  sand-bath,  distil  the  liquid  nearly 
to  dryness.  Introduce  the  distilled  liquid  into  a  capacious  glass  matrass,  and 
add  to  it  Solution  of  Soda,  with  frequent  agitation,  until  it  is  accurately  satu- 
rated. Separate  the  oil  that  floats  on  the  liquid,  and  evaporate  the  latter  until 
aqueous  vapour  ceases  to  escape,  and  nothing  remains  but  the  salt  in  a  state 
of  fusion.  Lastly,  pour  the  fused  salt  on  a  porcelain  slab,  and,  after  it  has 
concreted,  break  the  mass  while  yet  warm  in  pieces,  and  keep  these  in  a  well- 
stopped  bottle."  U.  S. 

"  Take  of  Amylic  Alcohol  (Fousel  Oil)  four  Jluidounces  [Imperial  measure] ; 
Bichromate  of  Potash  nine  ounces  [avoirdupois]  ;  Sulphuric  Acid  six  fluid- 
ounces  and  a  half  [^Imp.meas.']  ;  Solation  of  Soda  a  sujfficiency  ;  Distilled  Water 
half  a  gallon  [_Imp.  meas.].  Dilute  the  Sulphuric  Acid  with  ten  fluidouncesof  the 
Water,  and  dissolve  the  Bichromate  of  Potash  in  the  remainder  of  the  Water 
with  the  aid  of  heat.  When  both  liquids  are  cold,  mix  thera  with  the  Fousel 
Oil  in  a  matrass,  with  occasional  brisk  agitation,  until  the  temperature  of  the 
mixture  has  fallen  to  about  90°.  Connect  the  matrass  with  a  condenser,  and 
distil  until  about  half  a  gallon  of  liquid  has  passed  over.  Saturate  the  distilled 
liquid  accurately  with  the  Solution  of  Soda,  remove  any  oil  which  floats  on  the 
surface,  evaporate  till  watery  vapour  ceases  to  escape,  and  then  raise  the  heat 
cautiously  so  as  to  liquefy  the  salt.  When  the  product  has  cooled  and  solidified, 
break  it  into  pieces,  and  immediately  put  it  into  a  stoppered  bottle."  Br. 

These  processes  are  essentially  the  same  as  that  of  the  late  Dublin  Phar- 
macopoeia, into  which  the  preparation  was  introduced  in  1850.  They  consist  of 
two  steps ;  first,  the  artifical  formation  of  valerianic  acid,  and  secondly,  the 
saturation  of  this  acid  with  caustic  soda.  By  distilling  fusel  oil  with  a  mix- 
ture of  sulphuric  acid  and  bichromate  of  potassa,  valerianic  acid  is  formed,  and 
passes  over  with  water.  The  change  is  effected  by  the  oxidizing  agency  of  the 
chromic  acid  of  the  bichromate  ;  for  when  fusel  oil  loses  two  eqs.  of  hydrogen 
bv  oxidation,  and  gains  two  of  oxygen,  it  is  converted  into  valerianic  acid. 
Thus,  Ci„H„0 -f  HO  and  40  =  Cj„HgO_,-f  HO  and  2H0.  (8ee  Potassw.  Bi- 
chromas  and  Alcohol  Amylicum.)  The  distillate,  by  exact  saturation  with  the 
solution  of  caustic  soda,  is  converted  into  a  solution  of  valerianate  of  soda, 
which,  by  the  application  of  heat  until  the  water  is  driven  off,  and  the  residual 
matter  is  partially  liquefied,  furnishes,  on  cooling,  the  concrete  salt.  The  small 
portion  of  oil  that  floats  on  the  surface  of  the  solution  is  valerianate  of  amylic 
ether  (CJI,,0,C,„H,03). 

Properties,  &c.  Valerianate  of  soda  is  a  deliquescent,  very  soluble  salt,  in 
snow-white  masses,  having  the  disagreeable  odour  of  valerianic  acid,  and  a  taste 
at  first  styptic,  but  afterwards  sweetish.  When  heated  to  285°,  it  fuses  without 
loss  of  acid,  and,  upon  cooling,  concretes  into  a  white  solid.  The  salt,  as  offiici- 
nally  ordered,  is  in  the  form  produced  by  fusion.  It  consists  of  one  eq.  of  vale- 
rianic acid  and  one  of  soda  (Na0,C,gHy03).  It  is  little  used  medically,  having 
been  originally  introduced  into  the  Dublin  officinal  catalogue  for  the  so'e  pur- 
pose of  forming,  by  double  decomposition,  the  valerianates  of  iron,  quinia,  and 
zinc,  and  retained  in  the  U.  S.  and  Br.  Pharmacopoeias  for  the  preparation  of 
the  last-mentioned  salt.  It  may,  however,  be  given  as  a  nervous  stimulant  in 
the  dose  of  from  one  to  five  grains. 

Off.  Prep.  Zinci  Valerianas.  B. 

SPIRITUS. 

Spirits. 

Spirits,  as  the  term  is  here  used,  are  alcoholic. solutions  of  volatile  principles, 
formerly  in  general  procured  by  distillation,  but  now  frequently  prepared  by 
simply  dissolving  the  volatile  principle  in  alcohol  or  diluted  alcohol.  The  dis- 
tilled spirits  are  prepared  chiefly  from  aromatic  vegetable  substances,  the  essen- 
tial oils  of  which  rise  with  the  vapour  of  alcoho  ,  and  condense  with  it  in  the 
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receiver.  Someof  tho  oilfi,  however,  will  not  rise  at  the  temperature  of  boiliujf 
alcohol,  but  may  he  distilled  with  water.  In  this  case,  it  is  necessary  to  employ 
proof  spirit  or  diluted  alcohol,  with  ihe  water  of  which  the  oil  comes  over  in  tho 
latter  part  of  the  process.  As  the  proof  Hpirit  of  the  shops  is  often  impregnated 
with  forei-fu  matlers,  which  j^ive  it  an  unpleasant  flavour,  it  is  better  to  use  al- 
cohol whieh  has  been  carefully  rectilied,  ami  to  dilute  it  with  the  due  proportion 
of  water,  as  directed  by  the  U.  S.  rharmacopojiii.  In  preparin;^  the  spirits,  care 
Bhould  be  taken  to  avoid  the  colour  and  empyreumatic  flavour  arisinjf  from  tho 
deconiposition  of  the  ve^elul)le  mutter  by  heat.  Sullicient  water  must,  therefore, 
be  added  to  cover  the  vej^etable  matter  after  the  alcohol  shall  have  been  distilled  ; 
and,  as  a  general  rule,  the  heat  should  be  applied  by  means  of  a  water-bath,  or 
of  steam.  The  aronmtic  should  l)e  macerated  for  some  days  with  the  alcohol, 
before  beinjj^  submitted  to  distillation  ;  as  the  oil,  beint^ thus  dissolved,  rises  more 
readily  with  the  spirituous  vapour  than  when  conlined  in  the  vegetable  tissue. 
It  is  necessary,  during  the  process,  frequently  to  renew  the  water  in  the  refrige- 
ratory ;  as  otherwise  much  of  the  vapour  will  escipe  condensation.  A  good 
apparatus  for  the  purpose  is  described  and  figured  in  pacje  925 

The  aromatic  spirits  are  u.sed  chiefly  to  impart  a  pleasant  odour  and  taste  to 
mi.xtures,  and  to  correct  the  nauseating  and  griping  effects  of  other  medicines. 
They  serve  also  as  carminatives  in  flatulent  colic,  and  agreeable  stimulants  ia 
debility  of  stomach;  but  their  frequent  use  may  lead  to  the  formation  of. in- 
temperate hal)its,  and  should,  therefore,  be  avoided. 

We  follow  the  example  of  the  Pharmacopoeias,  in  considering  in  the  present 
class  several  articles,  which,  though  with  the  title  of  spirit,  were  formerly  ar- 
ranged with  the  substances  which  constitute  their  active  ingredients,  as  the 
spiritsofammonia,  ether,  and  nitrous  ether.  The  Spirits,  formerly  officinal, which 
have  been  omitted  in  the  present  U.  S.  and  Br.  Pliarmacopceias,  are  Spiritus 
Carui,  Lond.,  Ed.,  Spiritus  Cassias,  Ed,,  and  Spiritus  Pulegii,  Lond.     W. 

SPIRITUS  ^TIIERIS  .Br.   Spirit  of  Ether. 

"Take  of  Ether  ten  Jluidounces ;  Kectified  Spirit  one  pint  [Imperial  mea- 
sure]. Mix.  The  specific  gravity  0-809."  7ir.- 

This  preparation  is  merely  ether,  diluted  with  twice  its  volume  of  alcohol. 
"When  prepared  with  materials  of  proper  strength,  its  sp.  gr.  is  0809.  Its  medi- 
cal properties  are  similar  to  those  of  ether.  The  dose  is  from  one  to  three  flui- 
drachms,  given  with  a  sufficient  quantity  of  sweetened  water 

Off".  Prep.  Tinctura  Lobelise  iEiherea,  Br.  B. 

SPIRITUS  ^TIIERIS  COMPOSITUS.  U.S.  Compound  Spirit  of 
Ether.  Hoffmann's  Anodyne  Liquor. 

"  Take  of  Ether  half  a  pint ;  Alcohol  a  pint ;  Ethereal  Oil  six  fluidrachms. 
Mix  them."  U.  S. 

This  preparation  is  an  alcoholic  solution  of  ether,  impregnated  with  heavy  oil 
of  wine.  In  the  formula,  determinate  measures  of  ether,  alcohol,  and  oil  are  taken, 
the  ether  having  half  the  volume  of  the  alcohol.  The  proportion  of  ethereal  oil 
has  been  doubled  in  the  present  edition  of  the  U.  S.  Pharmacopoeia  ;  but  as  the 
oil,  as  now  prepared,  is  diluted  with  its  bulk  of  ether,  the  oleaginous  strength 
of  the  compound  spirit  is  really  the  same.  In  the  late  revision  of  the  British 
Pharmacopoeias,  and  their  consolidation  into  one,  this  preparation  has  been 
omitted ;  unfortunately,  we  think,  as  there  is  scarcely  a  doubt  that  the  influ- 
ence of  the  ether,  as  a  composing  medicine  in  nervous  disorder,  is  much  in- 
creased by  the  oil  of  wine. 

Compound  spirit  of  ether  is  a  colourless,  volatile  liquid,  having  a  burning, 
slightly  sweetish  taste,  and  the  peculiar  odour  of  ethereal  oil.  If  it  has  an  em- 
pyreumatic odour,  it  has  been  badly  prepared.  Its  sp.  gr.  isOSlo,  according  to 
the  U.  S.  Pharmacopoeia.  When  pure  it  is  wholly  volatilized  by  heat,  and  devoid 
of  acid  reaction.  It  becomes  milky  on  being  mixed  with  water,  owing  to  the 
precipitation  of  the  ethereal  oil ;  but  this  change  does  not  prove  its  good- 
ness, as  tho  same  property  may  be  given  to  the  spirit  of  ether  by  the  add!- 
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tion  of  various  fixed  oils.  This  sophistication  may  be  detected,  according  to 
Prof.  Procter,  by  mixing  the  suspected  preparation  with  water,  drawing  a  piece 
of  paper  over  the  surface  of  the  liquid  to  absorb  the  oily  globules,  and  exposing 
the  paper  to  heat.  If  the  globules  are  fixed  oil,  the  greasy  stain  will  remain  ;  if 
ethereal  oil,  the  stain  will  disappear.  When  fixed  oils  are  used  to  adulterate 
this  preparation,  the  milkiness  is  generally  too  great,  and  not  like  the  translu- 
cent, leaden  milkiness  of  the  genuine  article.  (Dr.  Squibb.)  "  It  gives  only  a 
slight  cloudiness  with  chloride  of  barium  ;  but  when  afluidounce  of  it  is  evapo- 
rated to  dryness  with  an  excess  of  this  test,  it  yields  a  precipitate  [residue]  of 
sulphate  of  baryta,  which,  when  washed  and  dried,  weighs  625  grains.  When 
a  fevv  drops  are  burned  on  glass  or  porcelain,  there  is  no  visible  residue,  but  the 
surface  will  be  left  with  an  acid  taste  and  reaction.  A  pint  of  water,  by  the  ad- 
mixture of  forty  drops,  is  rendered  slightly  opalescent."  U.  S. 

It  is  much  to  be  regretted  that  our  manufacturing  chemists  do  not  follow  the 
Pharmacopoeia  in  making  Hoffmann's  anodyne.  In  rectifying  crude  ether,  the 
distillation  is  continued  as  long  as  the  ether  comes  over  of  the  proper  specific 
gravity;  after  which,  the  manufacturer  has  been  in  the  habit  of  changing  the 
receiver,  and  obtaining  an  additional  distillate,  consisting  of  ether  and  alcohol, 
impregnated  with  a  little  ethereal  oil.  Now  it  is  this  second  distillate,  variously 
modified  by  the  addition  of  alcohol,  ether,  or  water,  so  as  to  make  it  conform  in 
taste,  smell,  opalescence,  &c.  to  a  standard  preparation,  kept  by  the  manufac- 
turer, that  is  sold  as  Hoffmann's  anodyne.  (See  Prof.  Procter's  paper  on  Hoff- 
mann's anodyne  in  the  Am.  Journ.  of  Pharm.  for  July,  1852,  p.  213.)  Nothing 
could  be  more  uncertain  in  its  results  than  a  proceeding  like  this ;  and  we  can- 
not be  surprised  that  the  medicine,  as  obtained  from  different  apothecaries,  varies 
very  much  in  properties,  and  often  disappoints  the  expectations  of  the  physician. 
The  chief  excuse  for  the  departure  from  the  officinal  directions  is  the  costliness 
of  the  ethereal  oil ;  but  were  this  much  greater  than  it  really  is,  the  excuse  would 
not  be  valid;  anditcannotbe  justified,  on  any  principle  of  morality,  to  sell  under 
the  officinal  title  a  preparation  which  has  no  claim  to  it  whatever. 

Medical  Properties.  This  preparation  is  intended  as  a  substitute  for  the  ano- 
dyne liquor  of  Ho8"mann,  which  it  closely  resembles  when  properly  prepared.  In 
addition  to  the  stimulating  and  antispasmodic  qualities  of  the  ether  which  it  con- 
tains, it  possesses  anodyne  properties,  highly  useful  in  nervous  irritation,  and 
want  of  sleep  from  this  cause.  These  additional  virtues  are  probably  derived 
from  the  officinal  oil  of  wine,  which  is  a  more  important  substance  than  is  gene- 
rally supposed.  Mr.  Brande  believes  that  the  only  effect  of  it,  in  the  preparation 
under  notice,  is  to  alter  the  flavour  of  the  ether.  In  this  opinion  he  is  certainly 
in  error.  The  late  Drs.  Physick  and  Dewees  of  this  city  found  the  officinal  oil 
of  wine,  dissolved  in  alcohol,  very  efficacious  in  certain  disturbed  states  of  the 
system,  as  a  tranquillizing  and  anodyne  remedy.  Such  indeed  are  the  generally 
admitted  effects  of  Hoffmann's  anodyne,  when  made  with  a  due  admixture  of  the 
ethereal  oil.  This  preparation  is  on  mar.y  occasions  a  useful  adjunct  to  lauda- 
num, to  prevent  the  nausea  which  is  excited  by  the  latter  in  certain  habits.  The 
dose  is  from  thirty  minims  to  one  or  two  fluidrachms,  given  in  water  sweetened 
with  sugar.  B. 

SPIRITUS  .^THERIS  NITIiOSL  U.S.,  Br.  Spiritus  ^theris 
NiTRici.  U.S.  1850.  Spiritus  IS'itri  Dulcis.  Spirit  of  Nitrous  Ether. 
Sweet  Spirit  of  Nitre. 

"  Take  of  Nitric  Acid  nineteen  troyounces  and  a  half;  Stronger  Alcohol 
nine  pints;  Carbonate  of  Potassa  a  troyoiince.  Introduce  four  pints  of  the 
Alcohol  into  a  retort,  having  the  capacity  of  eight  pints,  and  containing  some 
pieces  of  glass,  and  add  the  Nitric  Acid.  Adapt  the  retort  to  Liebig's  con- 
denser, and  apply  heat  by  means  of  a  water-bath  so  arranged  that  the  water 
may  be  drawn  off  during  the  process.  When  the  mixture  boils  briskly,  draw  off 
almost  all  the  water  of  the  bath,  and  allow  the  distillation  to  proceed  sponta- 
neously until  it  begins  to  slacken.  Then  cautiously  reapply  heat  by  means  of  the 
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wnter-bath,  and  continue  tho  distillation  until  fonr  pint8  of  the  distilled  liquid 
havt'  pusst'd  over.  Having  thrown  away  tho  rt'siduc,  rinse  the  apparatus  thor- 
oughly, rrturu  the  liipiid  to  tho  retort,  add  tho  Carbonate  of  Potassa  to  it, 
agitato  tho  mixture,  and  again  distil  by  means  of  a  water-bath,  slowly  at  first, 
until  throe  pints  and  a  half  of  distilled  li(|uid  have  been  obtained.  With  this 
mix  thoroughly  the  ronuiinder  of  the  Alcohol,  and  transfer  the  mixture  to  half- 
pint  bottles,  which  must  be  well  stopped,  and  protected  from  the  light.  Spirit 
of  Nitrous  Ether  has  the  sp.  gr.  0837,  and  contains  from  43  to  5  per  cent,  of 
its  peculiar  ether.  It  should  not  bo  kept  long,  as  it  becomes  strongly  acid  by 
age."  U.S. 

"  Take  of  Nitric  Acid  three  Jluidounces  [Imperial  measure] ;  Sulphuric  Acid 
two  fiuithmnces  [lmj>.  meas.];  Copper,  in  fine  wire  (about  No.  25),  two  ounces 
[avoirdupois];  Kectitied  Spirit  a  sufficiency.  To  one  pint  of  the  Spirit  add 
gradually  the  Sulphuric  Acid,  stirring  them  together;  then  add  in  the  same 
way,  two  and  a  half  fluidounces  of  the  Nitric  Acid.  Put  the  mixture  into  a  re- 
tort or  other  suitable  apparatus,  into  which  the  Copper  has  been  introduced,  and 
to  which  a  thermometer  is  fitted.  Attach  now  an  efficient  conden.ser,  and  ap- 
plying a  gentle  heat,  let  the  spirit  distil  at  a  temperature  commencing  at  170°, 
and  rising  to  175°,  but  not  exceeding  180°,  until  twelve  fluidounces  have  passed 
over  and  been  collected  in  a  bottle  kept  cool,  if  necessary,  with  ice-cold  water; 
then  withdraw  the  heat,  and  having  allowed  the  contents  of  the  retort  to  cool, 
introduce  the  remaining  half  ounce  of  Nitric  Acid,  and  resume  the  distillation 
as  before,  until  the  distilled  product  has  been  increased  to  15  fluidounces.  Mix 
this  with  two  pints  of  the  Rectified  Spirit,  or  as  much  as  will  make  the  product 
correspond  to  the  tests  of  specific  gravity  and  percentage  of  ether  separated  by 
chloride  of  calcium.   Preserve  it  in  well-closed  vessels."  7lr. 

The  officinal  spirit  of  nitrous  ether  is  a  mixture,  in  variable  proportions,  of  ni- 
trous ether  (C^lijO,NO,)  and  alcohol  (rectified  spirit).  Nitrousether  is  always 
generated  by  the  reaction  of  nitric  acid  with  alcohol ;  and  it  matters  not  whether 
the  alcohol  be  mixed  with  nitric  acid  directly,  or  with  the  materials  for  gene- 
rating it,  namely,  nitre  and  sulphuric  acid.  In  the  former  U.  S.  Pharmacopoeia 
the  requisite  nitric  acid  was  obtained  by  using  the  materials  for  generating  it; 
nitrate  of  potassa,  namely,  and  sulphuric  acid.  The  formula  was  modelled  after 
a  recipe  communicated  by  Mr.  John  Carter,  manufacturingchemist,  to  the  Phila- 
delphia College  of  Pharmacy,  and  recommended  for  adoption  by  a  committee 
of  that  body.*  The  nitre  and  alcohol  being  mixed  in  the  retort,  the  sulphuric 
acid  was  gradually  added,  and  a  gentle  heat  applied.  Nitric  acid  was  set  free, 
and  by  reacting  with  a  part  of  the  alcohol  produced  the  nitrous  ether.  Upon 
the  subsequent  increase  of  the  heat,  the  ether  and  the  remainder  of  the  alcohol 
distilled  over  as  sweet  spirit  of  nitre.  The  distilled  product,  however,  contained 
some  acid,  and  hence  was  rectified  by  a  distillation  from  carbonate  of  potassa. 
Diluted  alcohol  was  added  beforecommencingthisdistillation,  to  enable  the  ope- 
rator to  obtain  a  quantity  of  distilled  product  equal  to  that  procured  at  first, 
without  distilling  to  dryness,  which  would  endanger  the  production  of  empy- 
reuma.  The  alcohol  was  first  mixed  with  the  nitre,  in  the  retort,  and  the  sul- 
phuric acid  afterwards  gradually  added.  Had  the  alcohol  and  sulphuric  acid 
been  previously  mixed,  the  risk  would  have  been  run  of  generating  ether  before 
their  addition  to  the  nitre.  In  repeating  this  process  the  retort  employed  should 
be  capable  of  holding  twice  the  amount  of  the  materials.  The  sweet  spirit  of 
nitre,  obtained  by  the  old  formula,  was  estimated  to  contain  4  per  cent,  in  vo- 
lume of  nitrous  ether. 

The  above  process,  as  conducted  by  Mr.  Carter  on  alarge  scale,  was  performed 

*  The  following  is  the  formula  of  tho  U.  S,  Pharmacopoeia  of  1850.  ♦'  Take  of  Nitrate 
of  Potassa,  in  coarse  powder,  two  pounds;  Sulphuric  Acid  apo»^nrf  ami  a  An//";  Alcohol  nine 
pinfs  and  a  half ;  Diluted  Alcohol  a  pint;  Carbonate  of  Potassa  ow  ounce.  Mix  the  Nitrate 
of  Potassa  and  the  Alcohol  in  a  large  glass  retort,  and  having  gradually  poured  in  the 
Acid,  digest  with  a  gentle  heat  for  two  hours  ;  then  raise  the  heat  and  distil  a  gallon. 
To  the  distilled  liquor  add  the  Diluted  Alcohol  and  Carbonate  of  Potassa,  and  again 
distil  a  gallon."  U.  S. 
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in  a  copper  still  of  about  twenty  gallons  capacity,  and  furnished  with  a  pewter 
head  and  worm.  The  materials  for  the  first  distillation  were  18  pounds  of  puri- 
fied nitre,  12  gallons  of  alcohol  of  34°  Baume  (0'847),  and  1 2  pounds  of  sulphu- 
ric acid  ;  and  10  gallons  were  drawn  off.  The  distilled  product  was  then  mixed 
with  a  gallon  of  diluted  alcohol,  and  rectified  by  a  new  distillation  from  limeor 
a  carbonated  alkali ;  the  same  quantity  being  distilled  as  at  first.  When  large 
quantities  of  this  preparation  are  made,  the  several  portions  require  to  be  mixed 
in  a  large  glass  vessel,  to  render  the  whole  of  uniform  strength  ;  as  the  portion 
whicli  first  comes  over  in  the  rectification  is  strongest  in  nitrous  ether.  Pre- 
viously to  the  redistillation,  the  head  and  worm  must  be  washed  thoroughly 
with  water,  to  remove  a  little  acid  wliich  comes  over  in  the  first  distillation. 
{Jum-n.  of  the  Phil.  Col.  of  Fharm.,  i.  308.) 

In  the  present  U.  S.  process,  which  was  modelled  after  the  plan  of  Dr.  Squibb, 
the  nitric  acid  and  alcohol  are  directly  mixed  in  a  retort  containing  pieces  of 
glass  to  facilitate  ebullition  and  prevent  concussion,  and  arrangements  are  made 
for  applying  heat  by  means  of  a  water-bath,  so  that  it  may  be  diminished  when 
necessary  to  repress  the  violence  of  the  reaction,  and  increased  when  this  requires 
invigoration.  The  liquid  condensed  in  the  receiver  is  mixed  with  carbonate  of 
potassa,  and  again  distilled  in  order  to  free  it  from  the  acid  which  has  come  over 
with  the  nitrous  ether  ;  and,  being  too  strong  with  ether  to  meet  the  purposes 
required,  is  diluted  with  alcohol,  and  thus  brought  to  the  state  of  spirit  of  ni- 
trous ether.  It  is  a  great  improvement  over  the  old  formula,  and  has  the  merit 
of  ensuring  a  preparation  of  definite  sti'ength. 

The  former  British  process,  which  was  anew  one,  consisted  in  distilling  a  mix- 
ture  of  nitrite  of  soda,  alcohol,  and  sulphuric  acid.  Instead,  therefore,  of  using  ni- 
tric acid  either  directly  or  by  the  decomposition  of  nitre,  it  substituted  nitrous 
acid  from  the  nitrite  of  soda,  separating  it  by  means  of  sulphuric  acid  in  the  pres- 
ence of  alcohol,  and  thus  bringing  together  the  materials  for  forming  the  ether 
more  nearly  in  the  condition  in  which  they  are  to  exist  in  the  ether  when 
formed.  But  the  intended  results  were  not  obtained  by  the  process ;  for  the 
nitrite  of  soda,  prepared  by  the  British  formula  for  that  salt,  was  a  mixture  con- 
taining only  a  small  relative  proportion  of  the  proper  nitrite,  which,  according 
to  Mr.  Squire,  existed  in  it  in  variable  quantities  from  5  to  25  per  cent.;  so  that 
the  resulting  spirit  of  nitrous  ether  necessarily  was  of  uncertain  strength.  The 
present  British  formula  rejects  the  nitrite  of  soda,  but  retains  the  principle  of 
presenting  the  ingredients  to  each  other  in  the  form  in  which  they  are  to  exist 
in  the  spirit  when  formed  ;  the  ether  resulting  from  the  action  of  sulphuric  acid 
on  alcohol,  and  the  nitrous  acid  from  that  of  the  copper  on  the  nitric  acid  unit- 
ing to  form  nitrous  ether,  which,  having  been  distilled  over,  is  brought  to  the 
state  of  spirit  of  ether  by  admixture  with  somewhat  less  than  three  volumes  of 
alcohol.  From  the  reports  of  the  English  pharmaceutists,  it  would  appear  that 
the  present  Br.  process  has  proved,  in  practice,  to  be  quite  satisfactory.  Pro- 
fessor Attfield  says  that  "  the  junior  students  were  always  able  to  make  a  satis- 
factory preparation  by  following  the  directions  of  that  formula."  (Pharm. 
Journ.,  Sept.  1868,  p.  156.) 

Theory  of  the  Production  of  Nitrous  Ether,  &c.  One  eq.  of  nitric  acid,  by 
reacting  with  oneeq.  of  alcohol,  forms  one  eq.  of  nitrous  acid  (formerly  hyponi- 
trous),  one  eq.  of  aldehyd  (C^II^O.^),  and  two  eqs.  of  water.  Thus,  NOg  and  C^Hg 
02=N03  and  C^H^O^  and  2110.  The  nitrous  acid,  as  soon  as  formed,  reacts  with 
a  second  eq.  of  alcohol,  so  as  to  form  one  eq.  of  nitrous  ether,  Avith  separation  of 
oneeq.  of  water.  It  has,  however,  been  shown  byDr.  GoldingBird  that,  when  an 
excess  of  alcohol  is  used,  oxalhydric  {saccharic)  acid  is  first  formed,  and  that, 
when  the  formation  of  the  nitrous  ether  has  nearly  ceased,  aldehyd  appears  in  the 
distilled  product,  and  simultaneously  oxalic  acid  in  the  contents  of  the  retort,  be- 
fore which  time  the  latter  cannot  be  discovered.  All  these  products  result  from 
the  oxidizing  action  of  the  nitric  acid  upon  the  alcohol,  increasing  the  proportion 
of  oxygen  in  the  substances  formed,  either  by  removing  the  hydrogen,  or  by  ab- 
stracting this  element  and  adding  oxygen  at  the  same  time. 
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Propertiex  of  Nitrous  Ether.  Pure  nitrous  (liypoiiitrous)  ether  i«  palo-yellow, 
Ims  tlio  smell  of  upples  niid  Hungary  wiiiert,  boils  ut  02°  (below  G5°  llaro),  atid 
has  the  «p.  k^-  01M7  at  GU°.  The  dennity  of  its  vupour  is  2627.  LitinUH  is  uot 
anVoted  by  it.  When  it  is  mixed  with  an  aleoiiolic  solution  of  pota.ssa,  hypo- 
iiiirite  of  potassa  and  alcohol  are  fornied,  without  producinj?  a  brown  colour, 
showing  Iho  absence  of  aldehyd.  It  is  solul)le  in  48  parts  of  water,  and  in  all 
proportions  in  alcohol  or  rectilied  spirit.  It  is  highly  inflammable,  ati<i  burrid 
with  a  white  tlamo  without  residue.  The  impure  ether,  as  formerly  obtained 
by  the  Edinburgh  and  l)ul)lin  processes  for  subsequent  dilution  to  form  sweet 
spirit  of  nitre,  boiled  at  70°,  and  had  the  density  of  0886  at  40°.  The  specific 
gravity  assigned  to  it  by  the  Edinburgh  College  was  0899.  Mi,\ed  with  an 
alcoholic  solution  of  potassa,  it  became  dark-brown,  with  jtroduclion  o{  aldehyd 
7'esin.  (See  par/e  15.)  This  discoloration  showed  the  presence  of  aldehyd. 
AVhen  kept  it  became  acid  in  a  short  time,  as  shown  by  litmus  ;  and  nitric  oxide 
was  given  off,  which  often  caused  the  bursting  of  the  bottle.  Its  tendency  to  be- 
come acid  was  rendered  greater  by  the  action  of  the  air,  and  depended  on  the 
absorption  of  oxygen  l)y  the  aldehyd,  which  thereby  became  acetic  acid.  These 
cts  evince  the  propriety  of  preserving  this  ether  in  small,  strong  bottles,  kept 
'ull  and  in  a  cool  place.  Nitrous  ether  consists  of  one  eq.  of  nitrous  acid  and  one 
of  ether,  and  its  formula  is  C^HjO,NOj.  It  was,  therefore,  improperly  called  nitric 
ether.  Considered  as  a  salt,  its  proper  name  is  nitrite  of  ether.  In  its  pure  and 
concentrated  state  it  is  never  used  in  medicine. 

Fropurties  of  Spirit  of  Nitrous  Ether.  This  is  a  pale-yellow,  volatile  liquid, 
of  a  fragrant  ethereal  odour,  and  pungent,  aromatic,  sweetish,  acidulous  ta.ste. 
As  usually  prepared  it  slightly  reddens  litmus,  but  does  not  cause  etfervescence 
with  carbonate  of  soda.  Its  officinal  sp.gr.  is  0"837,  U.S.;  OSib,  Br.  The 
U.  8.  preparation  contains  from  43  to  5  per  cent  of  the  proper  nitrous  ether. 
It  keeps  well  in  half-pint  bottles,  securely  stopped  with  waxed  glass  stoppers, 
and  covered  with  dark  paper  ;  as  Dr.  Squibb  proved  by  examining  some  bottles 
thus  put  up,  after  the  lapse  of  two  years.  High  density  is  not  necessarily  an  in- 
dex of  deficient  strength  ;  since  it  may  arise  from  the  presence  of  a  large  pro- 
portion of  nitrous  ether.  When  heated  by  means  of  a  water-bath,  the  U.  S. 
sweet  .«ipirit  of  nitre  begins  to  boil  at  about  145°.  If  a  test  tube,  half  filled  with 
theU.  8.  spirit,  be  plunged  into  water  heated  to  145°,  and  held  there  until  its 
contents  acquire  that  temperature,  the  spirit  will  begin  to  boil  distinctly  on  the 
addition  of  a  few  small  pieces  of  glass.  (  U.  S.)  Sweet  spirit  of  nitre  mixes  with 
water  and  alcohol  in  all  proportions.  It  is  very  inflammable,  and  burns  with 
a  whitish  flame.  It  should  not  be  kept  long,  as  it  becomes  strongly  acid  with 
age.  The  Br.  Pharmacopoeia  states,  in  regard  to  its  own  preparation,  that, 
"when  agitated  with  solution  of  sulphate  of  iron  and  a  few  drops  of  sulphuric 
acid, it  becomesdeep  olive-brown  or  black;"  and  that  "if  it  be  agitated  with  twice 
its  volume  of  saturated  solution  of  chloride  of  calcium  in  a  closed  tube,  two  per 
cent,  of  its  original  volume  will  separate  in  the  form  of  nitrous  ether  and  rise 
to  the  surface  of  the  mixture."  Br.  This  indicates  a  strength  considerably  less 
than  that  of  the  U.  S.  spirit. 

Impurities  and  Tests.  Sweet  spirit  of  nitre  is  never  quite  free  from  aldehyd ; 
and,  if  the  distillation  be  too  long  continued,  it  is  apt  to  contain  a  good  deal  of 
this  substance,  which  afterwards  becomes  acetic  acid  by  absorbing  oxygen.  The 
change  goes  on  rapidly  if  the  prejjaration  be  insecurely  kept.  Aldehyd,  if  in 
considerable  proportion,  may  be  detected  by  imparting  a  pungent  odour  and 
acriel  flavour,  and  by  the  i)reparation  assuming  a  brown  tint  on  the  addition  of 
a  weak  solution  of  potassa,  owing  to  the  formation  of  aldehyd  resin.  The  po- 
ta-ssatest,  with  the  best  specimens,  produces  a  straw-yellow  tint  within  twelve 
hours.  "  When  mixed  with  half  its  volume  of  officinal  solution  of  potassa,  pre- 
viously diluted  with  an  equal  measure  of  di.stilled  water,  it  assumes  a  yellow 
colour,  which  slightly  deepens  without  becoming  brown,  in  twelve  hours."  f/./S'. 
Another  test  for  aldehyd,  less  reliable,  is  the  addition  of  an  equal  volume  of  sul- 
phuric acid  to  the  sweet  spirit  of  nitre.     If  the  sample  be  good,  the  change  of 
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colour  will  be  slight,  and  the  mixture  will  be  considerably  viscid  ;  but  if  it  con- 
tain much  aldehyd,  it  will  become  dark-coloured.  If  water  or  spirit  be  present 
in  undue  proportion,  the  viscidity  will  be  less  {Phillips.)  Acetic  acid,  as  well 
as  other  acids  (usually  nitrogen  acids)  that  may  happen  to  be  present,  may  be 
discovered  by  the  taste,  by  their  acting  on  litmus  strongly,  and  by  their  decom- 
posing the  alkaline  carbonates  or  bicarbonates  with  effervescence.  Nitrogen 
acids  are  known  by  colouring  blue  a  piece  of  paper  previously  dipped  into  tinc- 
ture of  guaiac.  These  acids  operate  injuriously  by  their  chemical  reactions  with 
other  substances,  when  spirit  of  nitre  is  prescribed  in  mixtures.  Thus,  they 
liberate  iodine  from  iodide  of  potassium,  gradually  decolorize  compound  infusion 
of  roses,  and  in  the  compound  mixture  of  iron,  hasten  the  conversion  of  protox- 
ide of  iron  into  sesquioxide.  To  obviate  these  effects,  Mr.  Harvey,  of  Leeds, 
keeps  sweet  spirit  of  nitre  standing  on  crystals  of  bicarbonate  of  potassa,  and 
states  that,  if  the  preparation  be  of  full  strength,  no  appreciable  portion  of  the 
alkali  will  be  dissolved.  (Pharm  Journ.,  Jan.  1842.)  Whenacid  svveetspirit  of 
nitre  is  rectified  from  calcined  magnesia,  it  becomes  acid  again  in  a  short  time  ; 
but,  according  to  M.  Klauer,  when  rectified  from  neutral  tartrate  of  potas.sa,  it 
continues  unchanged  for  months.  A  deep-olive  colour  with  sulphate  of  protox- 
ide of  iron  shows  the  presence  of  a  nitrogen  oxide  or  acid. 

According  to  Mr.  Bastick,  sweet  spirit  of  nitre  contains  about  one-fifth  of  one 
per  cent,  of  anhydrous  hydrocyanic  acid,  when  made  from  nitrous  (hyponitrous) 
ether,  formed  by  impregnating  alcohol  with  nitrous  acid, evolved  by  the  action  of 
starch  on  nitric  acid,  according  to  the  process  of  Liebig.  In  making  sweet  spirit  of 
nitre  on  a  large  scale.  Dr.  Squibb  found  that  hydrocyanic  acid  vapours  were  pro- 
duced if  the  heat  happened  to  rise  too  high,  and  the  etlier  ceased  to  be  formed. 

Alcohol  and  water  are  often  fraudulently  added  to  sweet  spirit  of  nitre.  When 
in  undue  proportion,  they  may  be  detected  in  the  British  preparation,  as  stated 
in  the  Pharmacopoeia,  by  agitating  it  with  twice  its  volume  of  a  saturated  solu- 
tion of  chloride  of  calcium.  If  the  sweet  spirit  of  nitre  be  of  the  full  strength, 
two  per  cent,  of  ether  will  slowly  separate,  and  rise  to  the  surface.  If  less 
ether  or  none  separate,  the  presence  of  too  much  alcohol  and  water  will  be  in- 
dicated. Specific  gravity  is  no  criterion  of  the  goodness  of  the  preparation  as 
obtained  by  any  formula.  The  addition  of  water  will  raise  its  density  ;  and 
the  same  effect  will  be  produced  by  adding  nitrous  ether.  A  high  density,  in 
connection  with  deficient  ethereal  qualities,  would  of  course  indicate  free  acids, 
or  an  excess  of  water,  or  both.  A  specific  gravity  lower  than  the  U.  S.  and  Br. 
standard  would  show  the  presence  of  alcohol,  either  stronger  than  it  should 
be,  or  in  too  large  a  proportion. 

The  fraudulent  dilution  of  sweet  spirit  of  nitre  with  alcohol  and  water  is  a 
great  evil, considering  its  extensive  use, and  valuable  remedial  properties.  Water 
is  injurious,  not  merely  as  a  diluent,  but  as  the  most  efficient  promoter  of  chemi- 
cal changes.  We  have  been  informed  that  the  medicine  is  variously  diluted  with 
twice,  thrice,  and  even  four  times  its  weight  of  alcohol  and  water.  In  this  way 
its  ether  strength  is  often  reduced  to  less  than  half  what  it  should  be.  Dr.  Squibb 
examined  six  samples  of  sweet  spirit  of  nitre,  five  of  which  were  obtained  from 
respectable  wholesale  druggists;  and  of  these  one  sample  contained  316  per 
cent,  of  nitrous  ether,  four  between  one  and  two  per  cent.,  and  one  under  one 
per  cent ;  while  a  standard  preparation,  made  according  to  the  U.  S.  Pharma- 
copceia,  contained  at  least  4*3  per  cent.  In  some  shops  a  strong  and  a  weak 
preparation  are  kept,  to  suit  the  views  of  customers  as  to  price.  Some  druggists 
are  said  to  dilute  their  sweet  spirit  of  nitre,  upon  the  plea  that  the  physician's 
prescriptions  are  written  in  view  of  the  use  of  a  weak  preparation  !  All  these 
evils  would  be  corrected,  if  the  manufacturing  chemists  of  the  Union  would  pre- 
pare it  by  the  formula  of  the  U.  S.  Pharmacopoeia,  at  the  same  time  adopting 
measures  necessary  to  preserve  it  from  change.  A  uniform  preparation  being 
thus  furnished  to  the  druggists,  all  that  would  be  necessary  on  their  part,  would 
be  to  refrain  from  weakening  it  by  the  admixture  of  alcohol  and  water. 

Medical  Properties  and  Uses.   Sweet  spirit  of  nitre  is  diaphoretic,  diuretic, 
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and  antirtpasmodic.  It  ifl  doservedly  imicli  cfltoonu'd  as  a  mcdicino,  and  \n  exten 
tiivi>Iy  I'luployed  in  febrile  afleclion.s,  either  alone  or  in  conjunction  with  tartar 
emetic  for  the  piu  pone  of  promoting  the  wecretiouM,  especially  tlume  of  Mweat  and 
urine.  It  often  ))rove.s  u  grateful  stimulus  to  tlie  Htoniach,  relieving  iiauHea  and 
removinjf  (lululence,  and  not  unfrequently  quiets  reatleBsnesH  and  promotes 
sleep.  On  a<-count  of  its  tendency  to  the  kidneys,  it  is  often  conjoined  with  other 
diuretics,  such  as  squill,  digitalis,  acetate  of  potassa,  nitre,  Ac,  for  the  purpose 
of  promoting  their  action  in  dn»psical  complaints.  Dr.  Duncan,  of  Kdinhurgh, 
])raised  a  combination  of  it  with  a  small  proportion  of  aromatic  spirit  of  ammonia, 
as  eminently  diaphoretic  and  diuretic,  and  well  suited  to  certain  states  of  fel)rile 
disease.  TJie  dose  is  from  thirty  minims  to  a  (luidrachm,  every  two  or  three 
hours,  mi.xed  with  a  portion  of  water.  When  used  as  a  diuretic,  it  should  be 
given  in  larger  do.ses. 

When  the  vapour  of  sweet  spirit  of  nitre  is  inhaled,  it  produces,  according 
to  Mr.  1).  R.  Krown,  of  Edinburgh,  among  other  symptoms,  a  leaden-purple 
colour  of  the  lips,  mouth,  hands,  &c.,  and  extreme  muscular  debility,  en<luring 
for  hours.  In  his  own  case,  these  symptoms  were  unaccompanied  with  the 
slightest  eiTect  on  the  brain;  but  in  others  the  effects  were  different;  head- 
ache lieing  invariably  produced.  (Fharm.  Jonrn.,  March,  1857,  p.  456.)* 

Off.  Prep.   Mistura  Glycyrrhizae  Coraposita,  U.  S.  B. 

SPIRITUS  AUMO^UKU.S.    Spirit  of  Ammonia. 

"  Take  of  Muriate  of  Ammonia,  in  small  pieces,  Lime,  each,  twelve  troy- 
ounct'.'i ;  Wiiiei'  six  pints  ;  A\cohol  twenty  Jluidounces.  Upon  the  Lime,  in  a 
convenient  vessel,  pour  a  pint  of  the  Water,  and  stir  the  mixture  so  as  to  bring 
it  to  the  consistence  of  a  smooth  paste.  Then  add  the  remainder  of  the  Water, 
and  mix  it  well  with  the  Lime.  Decant  the  milky  liquid  from  the  gritty  sedi- 
ment into  a  glass  retort,  of  the  capacity  of  sixteen  pints,  and  add  the  Muriate 
of  Ammonia.  Place  the  retort  on  a  sand-bath,  and  adapt  to  it  a  receiver, 
previou.sIy  connected  with  a  two-pint  bottle  containing  the  Alcohol,  by  means 
of  a  glass  tube  reaching  nearly  to  the  bottom  of  the  bottle.  Surround  the 
bottle  with  ice  cold  water;  and  apply  a  gradually  increasing  heat  until  am- 
monia ceases  to  be  given  off.  Ijastly,  remove  the  liquid  from  the  bottle,  and 
introduce  it  into  small  bottles,  which  must  be  well  stopped."  U.  S. 

Spirit  ofammonia  is  now  officinal  in  the  U.  S.  Pharmacopoeia  only;  the  British 
Pharmacopoeia  not  having  adopted  it.  It  is  a  solution  of  caustic  ammonia  in 
rectified  spirit.  As  prepared  by  the  U.  S.  process  of  1850,  the  ammoniacal  gas 
was  received  in  the  alcohol  and  condensed  by  it;  and  the  proportions  of  the 
ingredients  were  so  adjusted  as  to  give  a  preparation  containing  between  10 
and  11  per  cent,  of  ammonia,  and  capable  of  saturating  about  30  per  cent,  of 
officinal  sulphuric  acid.  Accordingly  it  agreed,  as  it  was  intended  it  should,  in 
ammoniacil  strength,  with  the  U.  S.  Liquor  Ammonise.  Itssp.  gr.  was  0-831, 
or  thereabouts.  But,  in  the  present  officinal  process,  the  materials  for  the  gene- 
ration of  ammonia  are  mixed  with  a  large  proportion  of  water,  the  vapour  of 
which  comes  over  to  some  extent  with  the  gas,  and  is  condensed  along  with 
it.  The  resulting  spirit  is,  therefore,  somewhat  diluted  with  water,  and  to  an 
indefinite  extent,  so  that  the  preparation  can  have  no  precise  sp.  gr.;  and,  though 
the  whole  amount  obtained  contains  all  the  ammonia  generated,  we  have  no 
accurate  criterion  of  its  relative  strength. 

Properlifs.  The  U.  S.  spirit  of  ammonia,  formerly  called  ammoniated  aJco- 
7iol,  is  a  transparent  colourless  liquid,  having  a  strong  ammoniacal  odour,  and 
acrid  taste.  When  good  it  does  not  effervesce  with  dilute  muriatic  acid  ;  but, 
if  old,  or  carelessly  kept,  it  is  apt  to  be  partially  carbonated,  as  shown  by  this  test. 
It,  however,  absorbs  carbonic  acid  more  slowly  than  Liquor  Ammonise. 

*  In  relation  to  sweet  spirit  of  nitre,  the  reader  is  referred  to  the  paper  of  D.  R  Brown, 
of  Edinburgh,  contained  in  the  Phann.  Journ.  (March,  1856,  p.  400) ;  also  to  an  instructivo 
practical  paper  by  Dr.  E.  R.  Squibb,  U.  S.  Navy,  published  in  the  Am.  Journ.  of  Phai-m. 
(July,  185G,  p.  289),  from  which  we  have  freely  drawn  in  revising  this  article. 
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Medical  Properties  and  Uses.  Spirit  of  ammonia  is  stimulant  and  antispas- 
modic, and  is  given  in  hysteria,  flatulent  colic,  and  nervous  debility.  It  is,  how- 
ever, little  used  internally ;  the  ai-omatic  spirit,  which  is  pleasanter  and  has  simi- 
lar properties,  being  preferred.  The  dose  of  the  U.  S.  preparation  is  from  ten  to 
thirty  drops  in  a  wineglassful  of  water.  Spirit  of  ammonia  dissolves  resins,  gum- 
resins,  camphor,  and  the  volatile  oils  ;  and  is  a  very  convenient  addition  to 
spirituous  liniments,  intended  to  produce  a  rubefacient  effect.  Not  more  than 
one  part  of  the  spirit  should,  as  a  general  rule,  be  added  to  six  or  eight  parts, 
by  measure,  of  the  liniment.    It  enters  into  no  officinal  preparation.  B. 

SPIRITUS  AMMOKIyE  AROMATICUS.  Z7.^.,  Br.  Aromatic 
Spirit  of  Ammonia. 

"Take  of  Carbonate  of  Ammonia  a  troy  ounce ;  Water  of  Ammonia  three 
fluidounces :  Oil  of  Lemons  tivo  fiuidrachms  and  a  half;  Oil  of  Nutmeg 
forty  minims  ;  Oil  of  Lavender  yi/"/ee?z  minims  ;  Alcohol  a  pint  and  a  half; 
Water  a  sufficient  quantity.  Dissolve  the  Carbonate  in  the  Water  of  Ammo- 
nia, previously  mixed  with  four  fluidounces  of  Water.  Dissolve  the  Oils  in  the 
Alcohol,  mix  the  two  solutions,  and  add  sufficient  Water  to  make  the  whole 
measure  two  pints."  U.  S. 

"  Take  of  Carbonate  of  Ammonia  eight  ounces  [avoirdupois]  ;  Strong  Solu- 
tion of  A.mmoma  four  fluidounces  ;  Yolatile  Oil  of  ^nime^  four  fiuidrachms ; 
Oil  of  Lemon  six  fiuidrachms  ;  Rectified  Spirit  six  pints  [Imperial  measure]  ; 
Water  three  pints  [Imp.  meas.].  Mix,  and  distil  seven  pints  [Imp.  meas.]. 
Sp.gr.  0-870."  Br. 

In  both  of  these  formulas  carbonate  of  ammonia  and  uncombined  ammonia 
are  used  ;  but  they  differ  in  therelative  proportion  of  the  materials  and  the  mode 
of  conducting  the  process.  The  U.  S.  spirit  is  a  mere  solution  of  the  ingredients 
in  alcohol  diluted  with  a  small  proportion  of  water  ;  while  the  British  contains 
such  and  so  much  of  the  ingredients  as  may  rise  in  distillation,  and  be  condensed 
with  the  seven  pints  of  spirit  that  result.  The  former  is  of  definite  strength,  the 
latter  more  or  less  indefinite,  as  a  portion  of  the  materials  must  be  left  behind. 
The  proportion  of  ammonia  to  the  carbonate  (sesquicarbonate)  is  such  as  to  pro- 
duce a  neutral  carbonate.  The  sp.  gr.  of  the  Br.  preparation  is  0870. 

Medical  Properties  and  Uses.  Aromatic  spirit  of  ammonia  is  fitted  to  fulfil 
the  same  indications  as  the  simple  spirit ;  but  is  much  more  used  on  account  of 
its  grateful  taste  and  smell.  It  is  advantageously  employed  as  a  stimulant  ant- 
acid in  sick  headache.  The  dose  of  the  U.  S.  spirit  is  from  thirty  drops  to  a  flui- 
drachm,  sufficiently  diluted  with  water.  Aromatic  spirit  of  ammonia  may  be  use- 
fully added  to  aperient  draughts,  to  render  them  less  offensive  to  the  stomach  ; 
but  care  must  be  taken  not  to  mix  it  with  incompatible  substances ;  and,  in  order 
that  these  may  be  avoided,  it  must  be  recollected  that  most  of  the  ammonia  con- 
tained in  it  is  probably  in  the  state  of  the  neutral  carbonate. 

Off.  Prep.  Tinctura  Guaiaci  Ammoniata;  TincturaValerianse  Ammoniata.  B. 

SPIRITUS  AMMONIA  PCETIDUS.  ^r.  Fetid  Spirit  of  Ammonia. 

"  Take  of  Assafoetida  one  ounce  and  a  half  [avoirdupois]  ;  Strong  Solution 
of  Ammonia  two  fluidounces  [Imperial  measure]  ;  Rectified  Spirit  a  suffici- 
ency. Break  the  Assafoetida  into  small  pieces  and  macerate  it,  in  a  closed  ves- 
sel, in  fifteen  fluidounces  of  the  Spirit  for  twenty-four  hours,  then  distil  off  the 
spirit,  mix  the  product  with  the  Solution  of  Ammonia,  and  add  sufficient  Rec- 
tified Spirit  to  make  one  jnnt  [Imp.  meas.]."  Br. 

This  is  an  alcoholic  solution  of  the  volatile  oil  of  assafetida  mixed  with  strong 
waterof  ammonia,  and  is  an  energetic  nervous  stimulant  and  antacid,  adapted  to 
certain  hysterical  conditions,  associated  with  gastric  weakness  and  acidity.  It 
is  one  of  the  preparations  formerly  recognised  by  the  British  Colleges,  and  taken 
up  again  in  the  existing  edition  of  the  Br.  Pharmacopceia  after  having  been 
dropped  by  the  first.  The  dose  is  from  thirty  minims  to  a  fluidrachm,  to  be 
largely  diluted  when  administered.  W. 
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SPIUITUS  ANISI.  U.S.    Essentia   Anisi.  Br.    SpirU  of  Anise, 

use/ice  of  A  )ns('. 

\,    "  Tuk«  of  Oil  of  A  niso  a  fluiilounce ;  Stronger  Alcohol  fifteen  fluidounces. 
Diasolvo  the  Oil  in  the  8tronj?or  Alcohol."  U.  S. 

Ill  tilt)  preparation  of  its  Kswince  the  British  Pharmacopceia  directs  one j^utV^ 
ipunce  ol' l\w  Oil  io  four  Jluidounras  o(  Ihici'iRed  Spirit. 

The  (lose  of  the  U.  S.  spirit,  a.s  a  stomachic  and  carminative,  is  one  or  two 
luidraciims,  that  of  the  lir.  essence  oiie-fonrth  as  much.  W. 

SPIRITUS  AllMORACIyE  COMPOSITUS.  i?r.  Compound Spint 
lof  Uorj!tc-r(idish. 

"  Take  of  Horse-radish  Root,  scraped.  Bitter  Orange  Peel,  cut  stnall  and 
Ibruisi'd,  of  each,  txcvnty  ounces  [avoirdupois]  ;  Nutmeg,  bruised,  half  an  ounce 
Ifavoird.]  ;  Proof  Si)irit  one  gallon  [Imperial  measure]  ;  Water  two  ])ints  [Imp. 
lieas.].  iMix,  and  distil  a  gallon  [Imp.  meas.]  with  a  moderate  heat."  Br. 

This  may  be  used  advantageously  as  an  addition  to  diuretic  remedies,  in 
Iropsy  attended  with  debility,  especially  in  the  cases  of  druakards.  The  dose 
from  one  to  four  fluidracbms.  W. 

SPIRITUS  CAJUPUTI.  Br.    Spirit  of  Cajuput. 

"Take  of  Oil  of  Cn}up\ii  one Jiuidounce ;  Rectified  Spirit ybr/j/-niwej^uid- 
7unces.    Dissolve."  Jir. 

For  an  account  of  the  medical  properties  and  uses  of  oil  of  cajeput,  of  which 
this  is  simply  an  alcoholic  solution,  see  Oleum  Cajupuli,  in  Part  I.  The  dose 
of  this  spirit,  which  has  only  one-fifth  of  the  strength  of  the  Br.  spirit  of  1864, 
is  from  i30  minims  to  a  fluidrachm.  W, 

SPIRITUS  CAMPHORS.  U.S,  Br.  Spirit  of  Camphor.  Tixc- 
TURA  CAMPHORiE.  U.S.  1850.     Tinctiire  of  Camphor. 

"Take  of  Camphor /our  troi/ounces ;  Alcohol  two  pints.  Dissolve  the 
Camphor  in  the  Alcohol,  and  filter  through  paper."  U.  S. 

"  Take  of  Camphor  one  ounce  [avoirdupois]  ;  Rectified  Spirit  7iine  fluid- 
ounreH.    Dissolve."  Br. 

The  former  of  these  preparations  is  precisely  the  TJ.  S.  Tincture  of  Camphor 
of  1850,  with  a  changed  name.  The  British  does  not  materially  differ.  This 
spirit  is  used  chiefly  as  an  anodyne  embrocation  in  rheumatic  and  gouty 
l)ains,  chilblains,  and  the  inflammation  resulting  from  sprains  and  bruises.  M. 
Nclaton  employs  it,  in  the  Clinical  Hospital  of  Paris,  in  the  dressing  of  open 
wounds,  by  compresses,  lotion,  or  fomentation.  (Ann.  de  Therap.,  1865,  p.  129.) 
It  may  also  be  employed  internally,  due  regard  being  paid  to  the  stimulant 
properties  of  the  alcohol.  The  camphor  is  precipitated  by  the  addition  of  water, 
but  may  be  suspended  by  the  intervention  of  sugar.  The  dose  is  from  five  drops 
to  a  fluidrachm,  first  added  to  sugar,  and  then  mixed  with  water.  W. 

SPIRITUS  CIILOROFORMI.  U  S.,  Br.    Spirit  of  Chloroform. 

"Take  of  Purified  Chloroform  a  troyounce;  Stronger  Alcohol  six  fluid- 
ounces.    Dissolve  the  Chloroform  in  the  Stronger  Alcohol."  U.S. 

"  Take  of  Chloroform  one  fluidounce ;  Rectified  Spirit  nineteen  fluidounce». 
Dissolve.  Sp.gr.  0-871."  i?r. 

The  chloroform  strength  ofthe.se  preparations  is  very  different,  the  U.  S.  spirit 
having  one  measure  of  chloroform  to  between  eight  and  nine  of  alcohol,  the  Bri- 
tish one  to  nineteen.  Solution  of  chloroform  in  alcohol  in  variable  proportions- 
was  at  one  time  erroneously  called  chloric  ether,  and  was  used  as  a  respiratory 
anaesthetic  agent  in  the  place  of  chloroform,  under  the  impression  that  it  would 
be  safer;  the  stimulant  j)roperties  of  the  alcohol  obviating  the  sedative  action  of 
the  chloroform.  It  is  at  present,  however,  little  if  at  all  used  in  this  way;  they 
who  employ  chloroform,  and  yet  wish  to  guard  against  its  depressing  effects, 
preferring  ether  to  alcohol  as  the  corrigent.  The  spirit  of  chloroform  is  a  con- 
venient form  for  internal  exhibition,  as  it  is  more  readily  incorporated  in  \mib- 
89 
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tures  than  chloroform  itself.  The  dose  of  the  U.  S.  spirit  is  from  half  a  flui- 
drachm  to  a  fluidrachm;  of  the  British,  much  more,  in  order  to  produce  an  equal 
effect ;  so  much  more,  indeed,  that  the  effect  of  the  alcohol  would  neutralize  in 
great  measure  that  of  the  chloroform.  The  dose,  however,  as  mentioned  by 
British  writers,  is  from  ten  to  sixty  minims;  in  which  quantity,  judgin^i?  from  our 
own  experience,  the  chloroform  would  be  of  little  use  except  for  its  flavour.* 

W. 

SPIRITUS  CINNAMOMI.  U.  S.  Spirit  of  Cinnamon. 

"  Take  of  Oil  of  Cinnamon  a  Jiuidounce  ;  Stronger  Alcohol  fifteen  fuid- 
ounces.  Dissolve  the  Oil  in  the  Stronger  Alcohol."  U.  S. 

The  spirit  of  cinnamon  is  an  agreeable  aromatic  cordial,  and  may  be  given  in 
debility  of  the  stomach  in  the  dose  of  from  ten  to  twenty  drops.  W. 

SPIRITUS  JUNIPER!,  ^r.  Spirit  of  Juniper. 

"Take  of  Oil  of  Juniper  one  fluidounce  ;  Rectified  Spirit  forty-nine  fluid- 
ounees.  Dissolve."  Br. 

This  spirit  is  only  of  one-fifth  of  the  strength  of  the  Br.  spirit  of  1864,  and 
contains  about  nineteen  times  as  much  Oil  of  Juniper  as  the  London  Spiritus 
Juniperi. 

It  is  used  chiefly  as  an  addition  to  diuretic  infusions.  The  dose  may  be  from 
thirty  to  sixty  minims. 

Off.  Prep.  Mistura  Creasoti,  Br.  W. 

SPIRITUS  JUNIPERI  COMPOSITUS.  U.S.  Compound  Spirit  of 
Juniper. 

"Take  of  Oil  of  Juniper  a  fluidrachm  and  a  half ;  Oil  of  Caraway,  Oil  of 
Fennel,  each,  ten  minims;  Diluted  Alcohol  eight  pints.  Dissolve  the  Oils  in 
the  Diluted  Alcohol."  U.  S. 

This  spirit  is  a  useful  addition  to  diuretic  infusions  and  mixtures  in  debilitated 
cases  of  dropsy.  The  dose  is  from  two  to  four  fluidrachms.  W. 

SPIRITUS  LAVANDULA.  U.S.,  Br.  Spirit  of  Lavender. 

"Take  of  Lavender  [flowers],  fresh,  twenty-four  troyomices  ;  Alcohol  eight 
pints ;  Water  two  pints.  Mix  them,  and  with  a  regulated  heat,  distil  eight 
pints."  U.  S. 

"  Take  of  Oil  of  Lavender  one  fluidounce ;  'Recii&ed  Spirit  forty-nine  fluid- 
ounces.  Dissolve."  Br. 

Mr.  Brande  asserts  that  the  dried  flowers  produce  as  fragrant  a  spirit  as  the 
fresh.  Spirit  of  Lavender  is  used  chiefly  as  a  perfume,  and  as  an  ingredient  in 
other  preparations.  The  perfume  usually  sold  under  the  name  of  lavender  water 
is  not  a  distilled  spirit,  but  an  alcoholic  solution  of  the  oil,  with  the  addition  of 
other  odorous  substances.  The  following  is  given  by  Mr.  Brande  as  one  of  the 

*  Alcoholic  Solution  of  Chloroform.  The  following  observations  formed  a  part  of  the  arti- 
cle on  chloroform  in  the  eleventh  edition  of  the  Dispensatory ;  but  with  the  changes  in 
relation  to  this  substance  in  the  new  U.  S.  Pharmacopoeia,  they  find  a  more  appropriate 
place  here  in  the  present  edition.  A  preparation  for  inhalation,  composed  of  one-tliird  pure 
chloroform  and  two-thirds  nearly  absolute  alcohol,  was  recommended  by  Dr.  Warren, 
under  the  name  of  stTong  chloric  ether.  Dr.  Snow  has  since  employed  a  similar  mixture, 
using  equal  parts  of  chloroform  and  alcohol.  The  mixture,  made  in  the  proportion 
adopted  by  Dr.  Snow,  is  commended  by  M.  Kobert  as  the  best  anaesthetic  agent  yet  pro- 
posed. As  the  name  chloric  ether  was  originally  applied  by  the  late  Dr.  T.  Thomson,  of 
Glasgow,  to  the  Dutch  liquid,  it  would  be  well  to  abandon  the  same  appellation  to  desig- 
nate chloroform,  or  its  mixture  with  alcohol.  A  correct  name  for  the  hitter  would  be  al- 
coholic solution  of  chloroform,  or  tincture  of  chloroform,.  Dr.  Warren  used  his  preparation 
in  fifty  cases  with  success,  and  considered  it  safer  than  chloroform,  and  more  agreeable 
than  ether.  Further  observation  is  required  to  determine  the  value  of  "strong  chloric 
■  ether  "  as  an  anaesthetic.  The  alcohol  may  prove  useful  by  obviating,  through  its  stimu- 
lant properties,  the  depressing  influence  of  the  chloroform ;  and.ether  has  been  occasion- 
:ally  mixed  with  chloroform,  with  the  same  view.  The  preparation,  sold  in  London  and 
elsewhere  under  the  name  of  "chloric  ether,"  is  a  weak  tincture  of  chloroform  of  vari- 
:able  quality,  containing  at  most  but  16  or  18  per  cent,  of  chloroform,  and  sometimes 
I  not  more- than  6  or  6  per  cent.  B. 


PART  II.  Spiritus.  1411 

most  Bpprox-ed  rocipos  for  propnrinp  it.  "  Take  of  rectified  spirit  five  ^llons, 
essential  oil  of  laviMulor  twenty  ounwH,  eHHential  oil  of  herj^umot  five  ounces, 
egsenve  of  amfM-njrin  [ninde  by  dijfOKtinjr  one  drachm  of  arnlM-rj^ris  and  eijfht 
grains  of  niusk  in  half  a  pint  of'alcohol]  lialf  an  ounce.  Mix."  The  lir.  spirit  ig 
of  one-fifth  of  the  strenj^th  of  the  preparation  of  the  Phftrmacopoeiaof  1864.  The 
dose  may  be  fron<  thirty  minims  to  a  Huidrachm. 

Off.  Prep.  Mistura  Ferri  Composita,  U.  S.  W. 

SPIUITUS  LAVANDUL/E  COMPOSITUS.  U.S.  Tinctura  La- 
VANDUL^  Composita.  Jir.  Compound  Spirit  of  Lavender.  Compound 
Tincture  cf  lAirender. 

"  Take  of  Oil  of  Lav ender  a fluidounce ;  Oil  of  Rommary  two  fluidrachms ; 
Cinnamon,  in  moderately  fine  powder,  two  troyounces;  Cloves,  in  moderately 
fine  powder,  half  a  troyounce ;  Nutmej?,  in  moderately  fine  powder,  a  troyounce; 
Ked  Saunders,  in  moderately  fine  powder,  three  hundred  and  sixty  grains  ;  Al- 
cohol six  pinfa  ;  Water  two  pintx  ;  Diluted  Alcohol  a  sufficient  quantity.  Dis- 
solve the  Oils  in  the  Alcohol,  and  add  the  Water.  Then  mix  the  powders,  and, 
liaving:  moistened  the  mixture  with  a  fluidouncc  of  the  alcoholic  solution  of  the 
Oils,  pack  it  firmly  in  a  conical  percolator,  and  gradually  pour  upon  it  the  re- 
mainder of  the  alcoholic  solution,  and  afterwards  Diluted  Alcohol,  until  the  fil- 
tered liquid  measures  eight  pints  "  U.  S. 

The  IJritish  Pharmacopoeia  takes  a  fluidrachm  and  a  half  of  oil  of  laven- 
der, ten  minims  of  oil  of  rosemary,  one  hundred  and  fifty  grains  of  bruised 
cinnamon,  the  same  quantity  of  bruised  nutmeg,  three  hundred  grains  of  red 
Saunders,  and  two  pints  (Imperial  measure)  of  rectified  spirit;  macerates  the 
solids  iu  the  spirit  for  seven  days  ;  then  expresses,  filters,  dissolves  the  oils,  and 
adds  sufficient  rectified  spirit  to  make  two  pints. 

When  properly  made,  this  is  a  delightful  compound  of  spices.  It  is  much  cm- 
ployed  as  an  adjuvant  and  corrigent  of  other  medicines,  and  as  a  remedy  for 
gastric  uneasiness,  nausea,  flatulence,  and  general  languor  or  faintness.  The 
dose  is  from  thirty  drops  to  a  fluidrachm,  and  is  most  conveniently  administered 
on  a  lump  of  sugar,  or  mixed  with  sugar  and  water  in  a  wineglass. 

Off.  Prep.  Licjuor  Arsenicalis,  Br.;  Liquor  Potassa;  Arsenitis,  U.  S.     W. 

SPIRITUS  JAUO^IS.U.S.  Spirit  of  Lemon.  Essence  of  Lemon. 

"  Take  of  Oil  of  Lemon  tv:o  Jluidounces  ;  Lemon  Peel,  freshly  grated,  a  troy- 
ounce; Stronger  Alcohol  two  pints.  Dissolve  the  Oil  in  the  Stronger  Alcohol, 
add  the  Lemon  Peel,  macerate  for  twenty-four  hours,  and  filter  through  paper." 
U.S. 

This  spirit  is  used  chiefly  for  flavouring  mixtures.  W. 

SPIRITUS  MENTII^E  PIPERITA.  ?7. 5'.,  5r.  Tinctura  Olei 
Mentha  Piperit^b.  U.  S.  1850.  Spirit  of  Peppermint.  Tincture  of  Oil 
of  Peppermint.  Essence  of  Peppermint. 

"Take  of  Oil  of  Peppermint  a  fluidounce;  Peppermint,  in  coarse  powder, 
one  hundred  and  twenty  grains  ;  Stronger  Alcohol  fifteen  fluidounces.  Dis- 
solve the  Oil  in  the  Stronger  Alcohol,  add  the  Peppermint,  macerate  for  twenty- 
four  hours,  and  filter  through  paper."  U.  S. 

"  Take  of  Oil  of  Peppermint  one  fluidounce ;  Rectified  ^\i\v\X,  forty-nine  fluid- 
ounces.  Dissolve."  Br.  This  spirit  is  only  of  one-fifth  of  the  strength  of  the 
Br.  spirit  of  1864,  and  contains  about  nine  times  as  nmch  Oil  of  Peppermint  as 
Spiritus  Menthffi  Piperitae  of  the  London  Pharmacopoeia. 

Under  the  name  of  Essentia  Menth/E  Piperita,  or  Essence  of  Pepper- 
mint, the  present  Br.  Pharmacopoeia  contains  a  preparation  much  stronger 
than  either  of  the  above  spirits,  consisting  of  one  fluidounce  of  Oil  of  Pepper- 
mint to  four  fluidounces  of  Rectified  Spirit. 

The  distilled  spirit  has  no  advantage  over  a  simple  solution  of  the  oil  in  al- 
cohol, and  this  mode  of  preparing  it  has  been  adopted  both  in  the  U.  S.  and 
British  Pharmacopoeias.    The  present  officinal  spirit  is  the  Tincture  of  Oil  of 
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Peppermint  of  the  U.  S.  Pharmacopoeia  of  1850 ;  and  is  much  stronger  than  the 
old  distilled  spirit.  It  has  long  been  popularly  used  under  the  name  of  essence 
of  peppermint.  The  present  preparation  is  only  about  half  as  strong  as  the  for- 
mer tincture,  and  differs  in  having  a  little  of  the  dried  herb  added  to  the  oil,  the 
object  of  which,  as  we  are  informed,  is  to  impart  colour  to  the  spirit.  The  spirit 
of  peppermint  affords  a  convenient  method  of  administering  a  dose  of  the  vola- 
tile oil ;  being  of  such  a  strength  that,  when  dropped  on  loaf-sugar,  it  may  be 
taken  without  inconvenience.  The  dose  is  from  twenty  to  thirty  drops,  which 
may  be  given  as  just  mentioned,  or  mixed  with  sweetened  water.  The  dose  of 
the  British  Spirit  is  from  thirty  minims  to  a  fluidrachm,  that  of  the  British  Es- 
sence from  ten  to  twenty  minims.  W. 

SPIRITUS  MENTHA  VIRIDIS.  U.  S.  Tinctura  Olei  Mentha 
ViRiDis.  U.  S.  1850.  Spirit  of  Spearmint.  Tincture  of  Oil  of  Spearmint. 
Essence  of  Spearmint 

"Take  of  Oil  of  Spearmint  a  fluidounce ;  Spearmint,  in  coarse  powder,  one 
hundred  ayid  twenty  grains ;  Stronger  MqoYioX  fifteen  fluidounces.  Dissolve 
the  Oil  in  the  Stronger  Alcohol,  add  the  Spearmint,  macerate  for  twenty-four 
hours,  and  filter  through  paper."  U.  S. 

The  remarks  made  on  the  Spirit  of  Peppermint  are  equally  applicable  to  this. 
Both  are  usually  emploN^ed  as  carminatives.  The  spirit  of  spearmint  may  be 
given  in  the  dose  of  thirty  or  forty  drop.s.  W. 

SPIRITUS  MYRISTIC^.  U.  S. ,  Br.    Spirit  of  Nutmeg. 

"Take  of  Nutmeg,  bruised,  tivo  troyounces  ;  Diluted  Alcohol  eight  pints ; 
Water  a  pint.  Mix  them,  and  with  a  regulated  heat,  distil  eightpints."  U.S. 

"  Take  of  Volatile  Oil  of  Nutmeg  one  fluidounce  ;  Rectified  Spirit /or/^-nine 
fluidounces."  Br. 

The  spirit  of  nutmeg  is  used  chiefly  for  its  flavour,  as  an  addition  to  other 
medicines.  The  dose  is  one  or  two  fluidrachms.  That  of  the  British  spirit, 
which  is  only  of  one-fifth  of  the  strength  of  that  of  1864,  is  from  thirty  minims 
to  a  fluidrachm. 

Off.Frep.  Mistura  Ferri  Composita,  Br.  W. 

SPIRITUS  ROSMARINI.  Br.    Spirit  of  Rosemary. 

"  Take  of  Oil  of  Rosemary  one  fluidounce ;  Rectified  ^^\v\i  forty-nine  fluid- 
ounces.    Dissolve."  Br. 

This  spirit  has  only  one-fifth  of  the  strength  of  the  Br.  spirit  of  1864,  and  con- 
tains about  six  times  as  much  Oil  of  Rosemary  as  Spiritus  Rosmarini  of  the 
London  Pharmacopoeia.  It  is  a  grateful  perfume,  and  is  used  chiefly  as  an  in- 
gredient in  lotions  and  liniments.  W. 

STRYCHNIA. 

Preparations  of  Strychnia. 

STRYCHNIA.  Z7.*Sf.,^r.    Strychnia. 

"  Take  of  Nux  Vomica,  rasped,  forty-eight  troyounces ;  Lime,  in  fine  pow- 
der, six  troyounces  ;  Muriatic  Acid  three  troyounces  and  a  half;  Alcohol,  Di- 
luted Alcohol,  Diluted  Sulphuric  Acid,  Water  of  Ammonia,  Purified  Animal 
Charcoal,  Water,  each,  a  sufficient  quantity.  Macerate  the  Nux  Vomica  for 
twenty-four  hours  in  sixteen  pints  of  water,  acidulated  with  one-third  of  the  Mu- 
riatic Acid ;  then  boil  for  two  hours,  and  strain  with  expression  through  a  strong 
muslin  bag.  Boil  the  residue  twice  successively  in  the  same  quantity  of  acidu- 
lated Water,  each  time  straining  as  before.  Mix  the  decoctions  and  evaporate  to 
the  consistence  of  thin  syrup;  then  add  the  Lime  previously  mixed  with  a  pint 
of  Water,  and  boil  for  ten  minutes,  frequently  stirring.  Pour  the  whole  into  a 
double  muslin  bag,  and,  having  thoroughly  washed  the  precipitate,  press,  dry, 
and  powder  it.  Treat  the  powder  repeatedly  with  Diluted  Alcohol,  in  order  to 
remove  the  brucia,  until  the  washings  are  but  faintly  reddened  by  nitric  acid. 
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Then  boil  it  repeatedly  with  alcohol  until  deprived  of  its  bitterness,  mix  the 
several  tincture.s,  and  di.stil  off  the  Alcojiol  l)y  means  of  a  water-bath.  Having 
washed  the  residue,  mix  it  with  a  pint  of  Water,  and,  applying  a  gentle  heat, 
drop  in  siiflieient  Diluted  Sulphuric  Acid  to  neutralize  and  dissolve  the  alkaloid. 
Tlien  add  Purified  Animal  Charcoal,  and,  having  boiled  the  u)ixture  for  a  few 
minutes,  filter,  evaporate,  and  set  aside  to  cry.stallize.  Dis.solve  the  crystals  in 
Water,  and  add  .sullii'ient  Water  of  Ammonia  to  precipitate  the  Strychnia. 
Lastly,  dry  this  on  bil)ulous  paper,  and  keep  it  in  a  well-stopped  biittle."(/.  S. 

"  Take  of  Nux  Vomica  one  pound  [avoirdupois]  ;  Ac(!tate  of  Lead  one  hun- 
dred and  eiijhtij  grainn ;  Solution  of  Ammonia,  Rectified  Spirit,  Distilled 
Water,  each,  a  sujficienci/.  Subject  the  Nux  Vomica  for  two  hours  to  steam 
in  any  convenient  vessel ;  chop  or  slice  it;  dry  it  in  a  water-bath  or  hot  air  cham- 
ber, and  immediately  grind  it  in  a  coffee  mill.  Digest  the  powder  at  a  gentle 
heat  for  twelve  hours  with  two  pitits  [Imperial  measure]  of  the  Spirit  and  one 
of  the  Water,  strain  through  linen,  exi)ress  strongly,  and  repeat  the  process  twice. 
Distil  off  the  Spirit  from  the  mixed  Huid,  evaporate  the  watery  residue  to  about 
sixteen  [liuid]ounces,  and  filter  when  cold.  Add  now  the  Acetate  of  Lead,  pre- 
viously dissolved  in  Distil  led  Water,  so  long  as  it  occasions  any  precipitate;  filter; 
wash  the  precipitate  with  ten  ounces  of  cold  Water,  adding  the  washings  to  the 
filtrate ;  evaporate  the  clear  fluid  to  ei;rht  [fluid]ounces,  and  when  it  has  cooled 
add  the  Ammonia  in  slight  excess,  stirring  thoroughly.  Let  the  mixture  stand 
at  the  ordinary  temperature  for  twelve  hours;  collect  the  precipitate  on  a  filter, 
wash  it  once  with  a  few  ounces  of  cold  Distilled  Water,  dry  it  in  a  water-bath 
or  hot  air  chamber,  and  boil  it  with  successive  portions  of  Rectified  Spirit,  till 
the  fluid  scarcely  tastes  bitter.  Distil  off  most  of  the  Spirit,  evaporate  the 
residue  to  the  bulk  of  about  half  an  ounce,  and  set  it  aside  to  cool.  Cautiously 
pour  off  the  yellowish  mother-liquor  (which  contains  the  brucia  of  the  seeds) 
from  the  white  crust  of  strychnia  which  adheres  to  the  vessel.  Throw  the  crust 
on  a  paper  filter,  wash  it  with  a  mi-xture  of  two  parts  of  Rectified  Spirit  and  one 
of  Water,  till  the  washings  cease  to  become  red  on  the  addition  of  nitric  a^id ; 
finally  dissolve  it  by  boiling  it  with  an  ounce  of  Rectified  Spirit,  and  set  it 
aside  to  crystallise.  More  crystals  may  be  obtained  by  evaporating  the  mother- 
liquor."  Br. 

In  preparing  strychnia,  the  first  step  is  properly  to  comminute  the  nux  vomica. 
This  may  be  done  by  rasping  the  seeds,  or,  as  directed  in  the  British  Pharma- 
copoeia, by  first  softening  them  by  steam,  then  slicing,  drying,  and  grinding 
them.  The  next  object  is  to  extract  the  strychnia.  For  this  purpo.se,  in  the  U.  S. 
process,  water  is  employed  acidulated  with  muriatic  acid ;  in  the  British,  rec- 
tified spirit  diluted  with  half  its  bulk  of  water.  In  the  latter,  the  native  igasurate 
of  strychnia  is  taken  up ;  in  the  former,  the  muriate,  which  is  a  very  soluble  salt. 
In  the  U.  S.  process,  after  a  concentration  of  the  infusion,  the  salt  of  strychnia  is 
decomposed  by  lime,  which  precipitates  the  strychnia  along  with  the  excess  of 
lime  employed  and  impurities.  The  strychnia  is  extracted  from  the  precipitate 
by  boiling  alcohol,  and  may  be  obtained  in  crystals  by  the  concentration  of  the 
solution.  But  in  this  state  it  is  much  coloured  and  impure.  To  obviate  these 
impurities  in  some  degree,  the  British  Pharmacopoeia  directs  that  the  concen- 
trated liquid  should  be  treated  with  acetate  of  lead,  which  precipitates  much  of 
the  contaminating  matter,  and  then  that  the  liquor,  previously  filtered,  should 
be  treated  with  ammonia,  by  which  the  strychnia  is  thrown  down  less  impure 
than  in  the  U.  S.  process.  At  this  stage  of  the  proceedings,  the  present  U.  S. 
Pharmacopoeia  directs  that  the  precipitate,  which,  besides  strychnia,  contains 
also  brucia  and  various  impurities,  should  be  freed  from  the  latter  alkaloid  by  re- 
peated washing  with  cold  diluted  alcohol,  in  which  brucia  is  much  more  soluble 
than  strychnia.  This  is  a  great  improvement  upon  the  U.  S.  formula  of  1850,  in 
which  the  brucia  was  allowed  to  accompany  the  strychnia  to  the  end  of  the  pro- 
cess. In  the  U.  S.  process,  the  impure  strychnia  is  converted  into  a  sulphate  by 
the  addition  of  sulphuric  acid,  and  precipitated  again  by  ammonia;  being,  while 
in  the  state  of  the  sulphate,  decolorized  by  means  of  animal  charcoal.    The  Br. 
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Pharmacopoeia  completes  the  process  by  washing  the  precipitate  produced  by 
ammonia  with  cold  water,  drying  it,  then  exhausting  it  with  alcohol,  and  con- 
centrating the  alcoholic  solution.  The  strychnia  now  crystallizes,  leaving  most 
of  the  brucia  in  the  mother-liquor.  But,  as  some  of  the  latter  alkaloid  still  con- 
taminates the  product,  the  Pharmacopoeia  directs  this  to  be  washed  with  cold 
alcohol  somewhat  diluted,  until  the  washings  cease  to  give  evidence  of  the 
presence  of  brucia  by  being  reddened  by  nitric  acid ;  thus  accomplishing  at 
the  end  of  the  process  what  was  done  in  the  U.  S.  formula  at  an  earlier  stage. 
To  free  the  strychnia  entirely  from  brucia  requires  repeated  crystallizations, 
and  a  little  of  the  latter  principle  is  consequently  almost  always  retained  ;  but 
it  is  not  injurious,  as  the  effects  of  the  two  alkaloids  upon  the  system  are  very 
similar.  The  bean  of  St.  Ignatius  yields  strychnia  more  easily  and  more  largely 
than  nux  vomica,  but  is  less  plentiful.* 

If  thought  desirable,  brucia  may  be  in  great  measure  separated  from  the 
strychnia  of  the  shops,  by  dissolving  the  latter  in  very  dilute  nitric  acid,  filter- 
ing, and  concentrating.  Nitrate  of  brucia  crystallizes  in  short,  thick, dense  prisms 
grouped  together ;  nitrate  of  strychnia  in  radiated  tufts  of  long,  light,  capillary 
needles.  By  gentle  agitation  with  the  liquid,  the  latter  salt  is  suspended  and 
may  be  poured  off,  leaving  the  former.  The  alkaloids  may  be  obtained  by  dis- 
solving the  salts  in  water,  and  precipitating  with  ammonia.  {Ghristison.) 

*  M.  J.  P.  Molyn  proposes,  previously  to  the  extraction  of  strychnia,  to  subject  nux 
vomica  to  fermentation,  by  which  the  saccharine  and  gummy  matters  of  the  seeds  are 
decomposed,  and  lactic  acid  is  formed,  whicli  decomposes  the  igasurates  of  strychnia  and 
brucia,  producing  with  these  bases  very  soluble  lactates.  For  the  particulars  of  his  pro- 
cess, see  the  Am.  Journ.  of  Pharm.  (xix.  99). 

We  are  informed  that  none  of  the  officinal  processes  are  followed  exactly  by  the  large 
manufacturers,  in  reference  to  the  preliminary  comminution  of  the  nux  vomica.  The  plan 
most  approved  is  to  macerate  the  whole  seeds  in  dilute  sulphuric  acid,  and  to  pass  steam 
through  them,  under  pressure,  in  a  covered  vat,  lined  with  lead.  The  seeds  softened  in 
this  way  are  then  ground,  and  the  pulp  lixiviated  or  expressed.  One  advantage  of  the 
sulphuric  acid,  thus  employed,  is  thought  to  be  the  conversion  of  the  bassorin,  which 
impedes  the  process,  into  soluble  dextrin.  The  liquors  are  precipitated  with  lime,  and 
the  process  completed  as  officinally  directed.  [Note  to  the  tenth  edition.) 

Mr.  John  Horsley,  of  Cheltenham,  England,  proposes  a  new  process  for  preparing 
strychnia,  which  has  the  advantage  of  dispensing  with  alcohol.  One-quarter  of  a  pound 
of  nux  vomica  is  kneaded  with  an  equal  weight  of  commercial  acetic  acid,  the  pulpy  mass 
thus  obtained  is  diluted  with  two  or  three  pints  of  cold  water,  and  the  mixture  is  digested 
for  a  few  days.  The  clear  liquor  is  then  decanted,  an  equal  quantity  of  cold  water  poured 
on  the  mass,  and  digestion  continued  for  a  day  or  two  longer,  or  till  everything  soluble 
has  been  extracted.  The  clear  liquor  is  again  decanted,  and  the  residue  filtered  through 
flannel.  The  clear  liquors  are  mixed,  and  evaporated  to  a  syrupy  consistence.  The  residue, 
when  cold,  is  diluted  with  an  equal  quantity  of  water,  ammonia  is  added  in  excess,  and 
the  mixture  set  aside  for  a  day  or  two,  that  the  strychnia  may  crystallize.  This  forms 
little  white  tufts  in  the  liquid,  and  on  the  sides  of  the  vessel.  When  the  crystallization  is 
complete,  the  supernatant  liquid  is  filtered  through  calico,  and  the  residue,  with  the  im- 
pure crystals  collected  from  the  vessel  added  to  it,  is  allowed  to  drain,  then  collected,  and 
dried  by  means  of  a  water-bath.  The  substance  thus  obtained,  consisting  of  strychnia, 
brucia,  and  various  impurities,  is  digested  in  hot  diluted  acetic  acid,  and  the  solution  fil- 
tered. The  strychnia  and  brucia  may  be  precipitated  from  the  filtered  liquid  by  potassa  ; 
or,  if  the  strychnia  alone  be  wanted,  a  solution  of  chromate  of  potassa  may  be  added, 
which  will  throw  down  chromate  of  strychnia,  free  from  brucia,  if  the  liquid  be  tolerably 
acid.  The  chromate  of  strychnia,  being  well  drained  on  a  filter,  may  be  digested  in  solu- 
tion of  ammonia,  by  which  the  alkaloid  will  be  precipitated  of  a  more  or  less  snowy  white- 
ness. Mr.  Horsley  thus  obtained  about  1  per  cent,  of  strychnia  from  nux  vomica,  which 
is  at  least  twice  the  ordinary  yield.  [Pharm.  Journ.,  xvi.  179.) 

Mr.  John  Williams  proposes  the  use  of  benzole  in  the  preparation  of  strychnia.  Having 
extracted  the  soluble  matters  of  nux  vomica  by  repeated  decoction  with  water  acidulated 
with  sulphuric  acid,  he  evaporates  the  liquid  to  the  consistence  of  thin  treacle,  and  adds 
a  concentrated  solution  of  caustic  potassa,  so  as  to  render  the  liquid  strongly  alkaline. 
He  then  adds  an  equal  bulk  of  benzole,  shakes  the  mixture  well,  and  keeps  it  in  a  warm 
place  for  12  hours.  The  benzole,  holding  the  alkaloids  in  solution,  rises,  and  is  poured  off; 
a  new  portion  is  added,  and  after  similar  treatment  is  also  decanted  ;  the  mixed  benzole 
solutions  are  distilled ;  and  the  residue  treated  with  acetic  acid,  filtered,  and  precipitated 
with  caustic  soda.  The  precipitate  is  white,  and  consists  of  strychnia  and  brucia,  which 
may  be  separated  in  the  ordinary  method.  (See  Am,.  Journ.  of  Pharm.,  xxvi.  339.) — Note 
to  the  eleventh  edition. 
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Properties.  Ah  usually  kept  in  the  shops,  strychnia  is  a  white  or  grayish- 

wliit*^  powtlcr.  Wln'ti  nipitily  (.Tystallized  from  its  aleoliolic  Holulion,  ii  lias 
the  (onii  «>f  a  wliite,  jfrariiilar  |m»\v«Ut;  wIumj  slowly  crystalliztMl,  thatof  olon^- 
att'd  ociolu'dra,  or  (|iiatlrilal«'ial  prisiiirt  with  (jtiadriiatfral  terminations.  It  is 
permanent  in  tlu*  air,  inodorous,  Init  excessividy  bitter,  witii  a  metallic  after- 
taste. Sointen.^e  is  its  liittcrncss,  tluit  one  part  of  it  is  said  to  comniunicato 
a  sensil)le  taste  to  600.000  parts  of  water.  It  melts  like  a  resin,  but  has  l)een 
supposed  not  to  be  volatile,  being  decomposed  at  a  comparatively  low  tem- 
perature, and  entirely  di.ssipated  at  a  red  heat.  Dr.  Guy,  however,  ha8ol)tained 
from  it  a  ervstalline  sublimate,  lie  found  it  to  sulilime  at  a  heat  but  a  few 
dej^rees  below  that  at  which  it  be/^ins  to  change  colour  and  umJergo  decom- 
position, lie  gives  its  melting  point  at  345°,  and  that  of  sublimation  at  430°. 
{Pharin.  Journ.,  Fel).  186S,  p.  37o.)  According  to  Dr.  Waddington,  when 
heated  to  decomposition,  it  emits  a  most  suffocating  odour,  resembling  the  smell 
of  asphaltum.  (Ibid.,  March,  18<)8,  p.  413.)  It  is  soluble  in  6G()7  parts  of  water 
at  50°,  and  al)out  2000  at  the  boiling  point.  Boiling  officinal  alcohol  dis.solves 
it  without  difficulty,  and  deposits  it  upon  cooling.  In  absolute  alcohol  and  in 
ether  it  is  very  sparingly  soluble.  According  to  the  experiments  of  Messrs. 
Plummet  and  Kelly,  strychnia  is  solui)Ie,  at  the  ordinary  temperature,  in  387 
parts  of  officinal  alcohol  (sp.  gr.  0-835),  179  parts  of  absolute  alcohol,  and  (182 
parts  of  ether.  (Atn.  Journ.  of  Pharm.,  Jan.  1859,  p.  '25.)  The  volatile  oils 
dissolve  it  freely.  Benzine  dissolves  0607  per  cent,  of  it,  and  amylic  alcohol 
055  percent.  (Dragendorff,  Journ.  de  Pharm.,  4e  ser.,  iv.  473.)  It  has  an 
alkaline  reaction  on  test  paper,  and  forms  salts  with  the  acids.  Nitric  acid 
does  not  redden  it  if  perfectly  pure,  but  almost  always  reddens  it  as  found  in 
the  shops,  in  consequence  of  the  presence  of  brucia.  M.  Eugene  Marchand 
proposes  the  following  test,  by  which  a  very  minute  proportion  of  strychnia 
may  be  detected.  If  a  little  of  the  alkaloid  be  rubbed  with  a  few  drops  of  con- 
centrated sulphuric  acid  containing  one-hundredth  of  nitric  acid,  it  will  be  dis- 
solved without  change  of  colour ;  but  if  the  least  quantity  of  peroxide  of  lead  be 
added  to  the  mixture,  a  magnificent  blue  colour  will  be  instantly  developed, 
which  will  pass  rapidly  into  violet,  then  gradualh'  to  red,  and  ultimately  be- 
come yellow.  {Journ.  de  Pharm.,  3e  ser.,  iv.  200.)  Professor  Otto  recommends 
as  a  test  a  minute  quantity  of  solution  of  bichromate  of  potassa,  which,  added 
to  the  solution  of  strychnia  in  concentrated  sulphuric  acid,  produces  a  splendid 
violet  colour.  {Am.  Journ.  of  Pharm.,  xix.  77.)  A  similar  change  of  colour  is 
produced,  according  to  Dr.  E.  W.  Davy,  by  substituting  a  strong  solution  of 
ferridcyanide  of  potassium  (red  prussiate  of  potassa)  for  that  of  bichromate  of 
potassa.  {Ibid.,  xxv.  414.)  It  appears  that  any  substance  capable  of  yielding 
nascent  oxygen  readily  will  serve  to  develop  the  characteristic  violet  colour, 
when  applied  after  the  addition  of  sulphuric  acid.  Landerer  has  found  that 
solid  iodic  acid  or  iodate  of  potassa,  heated  gently  with  strychnia,  gives  rise 
to  a  beautiful  violet  colour,  gradually  passing  to  red,  which  remains  unchanged 
for  many  days.  (/iitZ.,  March,  1861,  p.  110.)  According  to  Mr,  \Vm.  Copney, 
the  least  efficacious  agent  is  chlorate  of  potassa,  a  much  better  is  deutoxide  of 
lead,  a  still  better  is  deutoxide  of  manganese,  and  the  best  of  all  is  bichromate 
of  potassa  ;  and  the  general  result  of  numerous  experiments,  recently  made,  is 
that  the  last-mentioned  reagent  is  the  most  effective.  The  sulphuric  acid  must 
be  of  not  less  sp.  gr  than  1  84 ;  and  that  of  1  85  is  better.  The  play  of  colours, 
according  to  Mr.  Copney,  is  first  blue,  then  jiurple,  then  crimson,  which  is  fol- 
lowed by  red  and  green,  the  latter  sometimes  giving  place  to  yellow.  It  is 
stated  that  the  l-500,000th  part  of  a  grain  nmy  be  detected.  (See  Am.  Journ.  of 
Pharm.,  xxviii,  459.)*  The  usual  mode  of  proceeding  is  to  drop  the  solution 

*  This  subject  requires  a  more  detailed  considerfttion  tlian  space  can  be  afforded  for  in 
the  text.  The  questions  have  been  discussed  whether  strychnia,  taken  in  poisonous  quan- 
tities, is  decomposed  after  a  short  period  in  the  system,  so  that  it  cannot  be  detected  by 
chemical  reagent*  either  in  the  secretions  or  in  the  body  ;  and  whether,  allowing  it  to  re- 
main in  the  system,  the  quantity  required  to  produce  death  may  not  be  so  small,  and  so 


1416  Strychnia.  part  ii. 

suspected  to  contain  strychnia  upon  a  clean  surface  of  porcelain,  evaporate  to 
dryness,  then  apply  the  sulphuric  acid  to  the  spot,  and  afterwards  a  minute 
fragment  of  a  crystal  of  the  bichromate,  which  will  immediately  produce  the 
change  of  colour.  Some  doubt  was  thrown  upon  the  value  of  this  test  by  ex- 
periments, which  seemed  to  prove  that  the  presence  of  morphia  in  excess,  es- 

diffused,  as  to  afford  no  evidence  of  its  presence  to  chemical  tests.  The  general  results  of 
the  experiments  upon  these  points  are,  that  strychnia  is  found  unaltered  in  the  urine 
after  being  swallowed  ;  that  it  strongly  resists  decomposition  in  the  system  ;  and  that,  in 
cases  of  poisoning,  even  though  it  may  liave  been  absorbed  from  the  stomach,  and  not  to 
be  found  there,  it  may  be  detected  in  the  blood  and  solid  tissues  of  the  body,  if  taken 
largely  enough  to  cause  death. 

But  to  succeed  in  detecting  the  alkaloid  when  mixed,  in  small  proportion,  with  organic 
matters,  it  is  necessary  first  so  to  disintegrate  the  organic  matter  that  the  actioia  of  a 
solvent  of  the  strychnia  should  not  be  impeded,  and  that  the  alkaloid  should  be  com- 
pletely separated  from  the  foreign  matter.  The  process  of  Messrs.  Kogers  &  Girdwood, 
by  which  these  objects  are  effected,  is  the  following.  Digest  the  substance,  supposed  to 
contain  the  strychnia,  with  a  mixture  of  1  part  of  muriatic  acid  and  10  of  water,  until  it 
becomes  apparently  fluid.  Filter,  and  evaporate  the  liquid  to  dryness  by  a  water-bath. 
Treat  the  residue  with  alcohol  as  long  as  anything  is  dissolved,  filter,  and  evaporate.  Dis- 
solve the  residue  in  water  and  filter.  Add  solution  of  ammonia  in  excess  to  the  aqueous 
solution,  and  agitate  in  a  bottle  or  long  tube  with  half  an  ounce  of  chloroform.*  Upon  re- 
pose the  chloroform  subsides,  holding  the  alkaloid  in  solution.  Draw  it  oft'  by  a  pipette, 
and  evaporate  the  chloroform  over  a  water-bath.  Moisten  the  dry  residue  with  concen- 
trated sulphuric  acid,  and  expose  the  mixture  for  some  hours  to  the  temperature  of  a 
water-bath,  by  which  means  all  the  organic  matter  except  the  strychnia  is  decomposed. 
Treat  the  charred  mass  with  water,  filter,  add  excess  of  ammonia,  and  shake  the  mixture 
with  a  drachm  of  chloroform.  Separate  the  chloroform  as  before  ;  and,  if  the  matter  left 
after  the  evaporation  of  a  small  portion  of  it  is  charred  by  concentrated  sulphuric  acid, 
the  whole  of  it  must  be  treated  in  the  same  manner  as  the  previous  chloroform  solution. 
The  last  chloroform  solution  obtained  is  then  to  be  tested  for  strychnia.  Take  up  a  little 
of  it  in  a  capillary  tube,  and  drop  it  on  the  smallest  space  of  a  warm  porcelain  capsule,  so 
that  each  successive  drop  may  be  evaporated.  When  the  capsule  is  quite  cold,  moisten  the 
spot  with  concentrated  sulphuric  acid,  and  add  a  minute  fragment  of  bichromate  of  potassa. 
Should  the  characteristic  colour  not  be  developed,  it  is  said  that,  if  there  be  the  minutest 
quantity  of  strychnia  present,  the  colour  will  become  visible  by  adding  sulphuric  acid  ren- 
dered slightly  yellow  by  chromic  acid.  In  conducting  the  process,  care  must  be  taken  not 
to  stir  the  spot  moistened  by  sulphuric  acid  with  a  rod  before  the  addition  of  the  bichro- 
mate, and  not  to  expose  the  spot  to  a  very  strong  light,  which  interferes  with  the  chemical 
reactions.  {Lond.  Med  Times  and  Gaz.,  June,  1857,  p.  620.)  It  is  probable  that  the  process 
of  dialysis  might  be  advantageously  applied  to  the  separation  of  strychnia  from  the  or- 
ganic matters  containing  it,  when  brought  to  the  liquid  state.  (See  Dialysis,  page  933.) 
Diluted  acetic  acid  maybe  used  for  extracting  the  alkaloid  with  other  soluble  substances 
from  the  content  of  the  stomach. 

It  is  stated  by  Mr.  C.  W.  Bingley  that,  if  much  tartar  emetic  be  contained  in  a  solution 
with  a  little  strychnia,  a  pale-greenish  colour  is  produced  instead  of  the  violet;  and,  in 
like  manner,  if  chloride  of  antimony  be  present,  the  sulphuric  acid  and  bichromate  of  po- 
tassa test  fails  altogether.  [Chem.  Ga.z.,S\\r\Q  16, 1856,  p.  229.)  Mr.  Richard  Hagen,  having 
been  induced,  by  the  as.sertion  of  Von  Sichererthat  this  test  fails  when  the  strychnia  is 
mixed  with  tartar  emetic  or  other  tartrates,  or  even  tartaric  acid,  to  investigate  the  sub- 
ject, ascertained  that  this  statement,  as  a  general  rule,  is  erroneous  ;  for  the  reaction  takes 
place  with  stryclmia  or  its  muriate,  though  mixed  with  20  or  30  parts  of  tartrate  of  anti- 
mony ;  yet  when  nitrate  of  strychnia'is  used  with  20  parts  of  the  antimonial  tartrate,  the 
mass  almost  instantly  acquires  a  green  colour  with  the  reagents  mentioned.  But  even  with 
nitrate  of  strychnia,  the  test  succeeds  if  peroxide  of  lead  is  used  instead  of  chromic  acid 
as  the  oxidizing  agent.  {Ibid.,  Oct.  15,  1857, p.  398.) 

For  a  particular  account  of  the  results  produced  by  the  reaction  of  a  large  number  of 
substances  with  strychnia,  the  reader  is  referred  to  a  paper  by  Dr.  T.  G.  "Wormley,  in  the 
Chemical  News  for  April  14th  and  28th,  ISbO  (pp.  218  and  242).  Among  other  trials  made 
by  him  was  that  of  the  action  of  this  alkaloid  on  frogs,  proposed  as  a  test  by  the  late  Dr. 
Marshall  Hall.  The  poison  was  injected  into  the  stomach  of  the  animals  through  a  pipette. 
A  solution  containing  1  percent,  of  strychnia  immediately  jjroduced  rigidity  and  violent 
tetanic  spasms,  and  death  in  8  minutes.  With  1  part  of  strychnia  to  1000 of  the  menstruum, 
the  spasmodic  symptoms  were  induced  in  3  or  4  minutes  ;  with  1  in  10,000,  in  from  10  to 
24  minutes ;  with  1  in  20,000,  and  1  in  30,000,  the  symptom^  were  less  unequivocal, 
though  tetanic  spasms  were  noticed  in  some  of  the  animals. 

Experiments  by  Mr.  W.  A.  Guy  on  the  effects  of  sulphuric  and  nitric  acids  on  strychnia 
and  many  other  alkaloids,  publistied  with  tabulated  results,  show  that  in  no  one  out  of  66 
proximate  principles,  chiefly  alkaloids,  was  the  same  change  of  colour  produced  as  in 
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pecially  in  connection  with  orpranic  matter,  so  far  modified  or  diR^^ui  ed  the 
action  of  tiio  test  upon  Ktry^hnia  as  to  prevent  the  appearance!  of  the  clinrac- 
teristic  colour ;  hut  sul)se(|uent  and  carefully  con(lu(!te(l  experinientw,  by  tlio 
late  Dr.  RolHirt  P.  Thomas,  satisfactorily  (let<'riuiiied  that  tli(!  eonclusions  in  re- 
lation to  the  elTects  of  morphia  were  erroneous,  and  that  whether  alone  or  as- 
sociated  with  orji;anic  matters,  in  small  or  in  larijt!  <piantity.  it  d<*es  not  jirevent 
the  operation  of  this  colour-test  if  carefully  applied.  (Am.  Jnuni.  of  Mfd.  Sri., 
Oct.  18fil,)).  414;  and  April,  18<;2,  p.  340.)  Strychnia  consists  of  carbon,  hy- 
drojfen,  nitroj^en,  i^nd  oxyufen  ;  but  the  proportion  of  its  constituents  is  very 
ditler«Mitly  jjiven  by  diflerent  authors.  Liebi*^  states  the  comi)osition  to  be  C'^^ 
HjjX/)^;'  in  the  Hritish  Pharmacopoeia,  it  is  given  as  C  H^^N^O^.  which  is  the 
formula  inferrible  from  the  analyses  of  Gerhardt.  (iicti  Am.  Journ.of  Pharm., 
March,  1859,  p.  13").)  The  salts  of  strychnia  are  for  the  nio.^t  i)art  soluble  and 
crystallizable.  Their  solution  is  decompiled  by  the  alkalies  and  th(*ir  carbon- 
ates, and  by  tannic,  but  not  by  <callic  acid;  and  is  not  affected  by  tlx;  salts  of 
sesquioxide  of  iron.  They  are  precipitated  l)y  the  solution  of  iodine  in  iodi<le 
of  potassium,  and  the  precipitate,  thouirh  soIuI)Ie  in  alcohol,  is  insoluble  in  the 
diluted  acetic  and  muriatic  acids  of  the  U.  S.  Pharmacopoeia.  (Fairthurne,  Am. 
Juurn.  of  riiarm.,  xxvii    212.)* 

Strychnia  is  apt  to  contain  impurities,  of  which  the  chief,  besides  brucia,  are 
colouring'  matter,  and  lime  or  ma«i:nesiii.  The  two  latter  impurities  are  left  be- 
hind when  the  adulterated  alkaloid  is  incinerated  in  the  open  air.  Pure  strych- 
nia leaves  no  ashes  under  the.se  circumstances.  Hrucia  is  detected  by  the  red 
colour  which  it  yields  with  nitric  acid.  Neither  this  nor  sulphuric  acid  colours 
strychnia  ;  a  test  which  serves  to  distinguish  it  from  several  other  alkaloids. 

Medical  Properties  and  Uiies,d;c.  The  effects  of  strychnia  upon  the  system 
are  identical  in  character  with  those  of  nux  vomica,  and  it  is  employed  for  the 
same  purposes  as  a  medicine.  (See  Nux  Vomica, page  577)  It  operates  in  the 
same  way  by  whatever  avenue  it  may  enter  into  the  circulation;  Imt  is  said  to 
act  most  powerfully  when  injected  into  the  veins,  or  applied  to  a  fresh  wound. 
The  blood  of  an  animal  under  its  influence  produces  similar  effects  in  another,  if 
transfused  into  its  veins.  There  is  no  doubt  that  it  is  absorbed  ;  as,  after  having 
been  swallowed,  it  has  been  found  in  the  urine,  the  blood,  and  the  tissue  of  va- 
rious organs.  In  overdoses  it  is  a  most  violent  poison.  Pelletier  and  Caventou 
killed  a  dog  in  half  a  minute  with  one-sixth  of  a  grain  of  the  pure  alkaloid.  One 
grain  or  even  less  might  prove  fatal  in  the  human  sulyect.  A  case,  however,  is 
recorded  in  which  recovery  took  place  after  seven  grains  had  been  swallowed  ; 
but  the  medicine  was  probably  intpure.  (See  Am.  Joarn.  of  Med.  Sci.,  N.  S  , 
XXX.  562.)  Its  most  striking  and  characteristic  effect,  when  taken  in  poisonous 
doses,  is  violent  tonic  spa.sms  of  the  muscles,  like  those  of  tetanus,  which  some- 
times continue  after  death.    According  to  M.  Duclos,  the  poisonous  effects  of 

strychnia  by  concentrated  .sulphuric  acid,  followed  by  a  crj'stal  of  bichromate  of  potassa. 
(See  Am.  Journ.  of  Pharm.,  Ixov.  1801,  p.  517.)  In  the  same  number  of  the  same  journal 
(p.  527)  is  a  paper  by  Mr.  T.  E.  Jenkins,  giving  the  result  of  experiments  with  sulphuric 
acid  and  bichromate  of  potassa  on  numerous  alkaloids,  all  tending  to  prove  the  delicacy 
and  certainty  of  this  colour-test  of  strychnia.  {N«te  to  the  eleventh  and  twelfth  editions.) 

*  When  an  aqueous  solution  of  sulphate  of  strychnia  and  nitrite  of  potassa  is  boiled,  an 
effervescence  takes  place  owing  to  the  escape  of  nitrogen,  and  the  solution  becomes  yellow. 
If  ammonia  be  now  added,  a  ))recipitate  takes  place,  which  has  been  found  to  consist  of 
two  new  alkaloids,  resulting  from  the  oxidation  of  the  strychnia  in  different  degrees.  Ono 
of  those  the  discoverer,  P.  Schntzenberger,  proposes  to  name  oxi/sirychnia,  and  the  other 
binoxi/.stri/chnia.  (See  Am.  Journ.  of  Phamn.,  Jklarch,  1859,  p.  1.33.) 

Methyl-ittrychnia.  Mefhj/l-brncia.  The.se  alkaloids  are  formed  by  replacing  one  of  the  eqs. 
of  hydrogen  in  strychnia  by  methyl  (C^Hg),  which  is  effected  by  acting  on  the  alkaloids 
by  iodide  of  methyl.  A  singular  and,  if  verified,  very  important  statement  in  ndation  to 
these  modifications  of  strychnia  and  brucia,  made  by  Stahlschniidt  (Ann.der  I'kj/K.und 
Chein. ),  is  that  they  are  not  poison()us.  lie  gave  to  a  rabbit  five  grains  of  methyl-strychnia, 
without  any  bad  symptoms,  thougli  the  same  animal  was  afterwards  killed  in  five  minutes 
by  one-twentieth  of  a  grain  of  strychnia  placed  upon  its  tongue.  The  important  practical 
inference  is  that  iodide  of  methvl  ought  to  be  an  antidote  to  strychnia.  (See  Am  Journ. 
0/  Plvxrm.,  May,  1860,  p.  220.)— Note  to  the  twelfth  edition. 
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strychnia  upon  animals  subside  under  the  application  of  negative  electricity, 
while  they  are  aggravated  by  the  positive.  (See^m.  Jo?yrn.  of  Fha7'm.,xv\.  154.) 
M.  Boudet  has  found  that  chlorine  water  alternated  with  tartar  emetic,  so  as  to 
produce  vomiting,  obviates  these  effects  in  dogs.  (A7'ch.  Gen.,  Fev.  1853,  p.  222.) 
Kermes  mineral  has  been  recommended  by  M.  Thorel  as  an  antidote,  being 
thought  by  him  to  form  with  strychnia  an  insoluble  sulphuret,  at  the  same 
time  aiding  any  other  emetic  which  maybe  administered  for  its  expulsion.  In 
cases  of  poisoning  with  strychnia  he  recommends  fifteen  grains  of  kermes,  and 
one  and  a  half  grains  of  tartar  emetic.  MM.  Bouchardat  and  Gobley  state  that, 
out  of  the  body,  the  ioduretted  iodide  of  potassium  acts  far  more  powerfully  in 
producing  an  absolutely  insoluble  compound.  (See  Am.  Journ.  of  Pharm.,  xxiii. 
84.)  Tincture  of  iodine  has  the  same  effect,  as  proved  by  the  experience  of  Mr. 
Young,  and  afterwards  confirmed  by  Dr.  II.  W.  Fuller,  of  London.  {Lancet, 
March  21,  1868,  p.  373.)  But,  though  this  fact  establishes  the  impropriety  of 
combining  solutions  of  iodine  and  strychnia  in  prescriptions,  yet  it  by  no  means 
justifies  the  inference  drawn  from  it,  that  iodine  might  serve  as  an  antidote  to 
strychnia  ;  and,  indeed,  the  contrary  has  been  proved  by  the  experiments  of  Mr. 
S.  Darby,  who  found  that  the  precipitate  of  iodide  of  strychnia  was  highly  poi- 
sonous to  the  lower  animals,  and  that  it  is  in  fact  not  altogether  insoluble  in 
the  gastric  liquids,  as  it  yielded  decided  bitterness  to  water  digested  with  it 
for  three  hours  at  90°  F.  {Pharm.  Journ.,  May,  1868,  p.  535.)  Animal  char- 
coal has  been  employed  with  a  view  to  absorb  the  poison  ;  being  thrown  in  by 
means  of  a  stomach-tube.  {Lond.  Med.  Times  and  Gaz.,  April,  1855,  p.  423.) 
Tannic  acid,  chlorine,  and  the  tinctures  of  iodine  and  bromine  are  recommended 
as  the  best  antidotes  by  Prof  Bellini.  (See  Am.  Journ.  of  Med.  Sci.,  July,  1 863, 
p.  276.)  The  indications  are  to  evacuate  the  stomach,  using  at  the  same  time 
any  chemical  antidote  that  may  be  at  hand,  and  to  relieve  the  spa.sms  by 
opiates,  ether,  or  other  narcotics.  Of  the  emetics  sulphate  of  zinc  would  be 
among  the  mo.stefficient ;  and  powdered  mustard  has  been  highly  recommended. 
They  should  be  aided  by  the  very  free  use  of  warm  water.  But  it  often  hap- 
pens that,  before  aid  arrives,  enough  of  the  poison  has  been  absorbed  to  pro- 
duce death  ;  so  that  vomiting,  even  aided  by  chemical  antidotes,  cannot  be  re- 
lied on.  To  relieve  the  spasm,  besides  opium  and  ether,  camphor  has  been  used 
with  supposed  success  ;  and  several  cases  are  on  record  in  which  the  inhala- 
tion of  chloroform  has  not  only  afforded  great  relief,  but  appears  to  have  been 
the  means  of  saving  life.  Chloroform  has  been  used  also  with  seeming  advan- 
tage by  the  stomach.  In  a  case  recorded  by  Dr.  Dresbach,  of  Tiffin,  Ohio,  two 
drachms,  swallowed  by  a  patient  alarmingly  ill  from  the  effects  of  three  grains  of 
strychnia,  produced  complete  relief  in  less  than  fifteen  minutes.  {Am.  Journ.  of 
Med.  Sci.,  xix.  546;  from  Western  Lancet,  Feb.  1850.)*  A  case  occurring  at  St. 
Louis,  Missouri,  is  on  record,  in  which  a  patient,  who  had  taken  six  grains  of 
strychnia,  was,  after  having  been  vomited,  apparently  saved  by  the  internal  use 
of  infusion  of  tobacco,  administered  by  Drs.  Byrne  and  O'Reilly,  {Panking\H 
Abstract,  Xo.  29,  p.  287.)  Aconite  has  been  shown  by  experiments  on  dogs,  per- 
formed by  Dr.  Woakes,  to  have  a  similar  physiological  antagonism  with  strych- 
nia, and  has  been  recommended  in  poisoning  by  this  alkaloid,  after  evacuation 
of  the  stomach.  {British  Med.  Journ.,  Oct.  26,  1861.)  Cannabis  Lidica  has 
proved  effectual  in  a  case  reported  by  Dr.  S.  A.  M.  Williams,  of  Chicago.  The 
patient  was  an  adult  man,  and  had  taken  five  grains  of  str^^chnia.  Though  most 
violently  affected,  he  recovered  under  the  use  of  tincture  of  cannabis,  which  was 
given  in  drachm  doses,  repeated  at  first  in  five  minutes,  then  twice  at  intervals 

*  In  a  letter  to  the  authors,  from  Dr.Wm.  D.  Barclay,  dated  Muscatine,  Iowa,  May  4tli, 
18G3,  the  case  of  a  robust  j'oung  man  is  described,  who,  after  taking  four  grains  of  strych- 
nia, was  seized  with  a  most  violent  tetanic  spasm,  accompanied  with  intense  suftering, 
and  recovered  under  the  use  of  chloroform,  given  both  internally'and  by  inhalation.  It 
was  necessary  to  keep  him  under  the  influence  of  the  medicine  for  thirteen  consecutive 
hours,  during  which  two  pounds  of  chloroform  were  consumed  by  inhalation.  Two  drops 
were  given  every  iive  minutes,  by  the  stomach,  when  the  moutli  could  be  opened.  [Note 
to  the  twelfth  edition.) 
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^^B  often  minutcfl,  and  afterwards  twice  in  fifteen  minutes,  with  rapid  improvement 
^V  Anuthur  siinilur  doHe  was  (^ivun  in  un  hour  and  u  half;  and  the  remedy  was 
^y  afterwards  repealed  in  alternation  with  camphor,  an  the  Kyniptoniti  Keeuied  to 
require,  till  complete  recovery  at  the  end  of  48  hours.  {Med.  and  Sury.  Jie^Mjrter, 
Feb.  2,  1807;  from  Med.  Examiner.)  Hesides*  the  «ul)«tance8al)ove  mentioned, 
the  Calabar  bean  has  Umjii  proi)osed  as  a  counter-poison  to  strychnia  by  Dr. 
^^  Thos.  P.  Frazer,  of  Fdinburgh,  on  the  ground  of  its  physiological  properties, 
l^^and  nitrite  of  amyl  by  Dr.  H.  \V.  Richardson,  of  Loruion,  who,  in  experiments 
^^Von  frogs,  found  the  poisonous  influence  of  strychnia  to  be  entirely  controlled 
^^B  by  exposing  the  animal  under  its  intluence  to  the  vapour  of  that  compound. 
^"   (B.and  F.  Medico-chir.  Jiev.,  Jan.  1805,  pp.  2G4.  265.)    Different  persons  are 
very  differently  susceptible  to  the  action  of  strychnia,  and  some  are  powerfully 
^B   affected  by  the  smallest  doses.  Besides  being  more  or  less  impure  as  kept  in  the 
^B  shops,  it  cannot  be  relied  on  with  certainty.  Hence  the  necessity  of  great  caution 
^F  in  prescribing  it,  and  of  carefully  watching  the  patient  during  its  use.  The  best 
H     plan  is  always  to  begin  with  very  small  doses,  and  gradually  increase  till  its  ef- 
fects are  observed.  From  one-si.xteenth  or  even  one-twenty-fourth  to  one-twelfth 
of  a  grain  internally,  and  from  an  eighth  to  one-third  of  a  grain  externally, 
upon  a  blistered  surface,  may  be  employed  at  first ;  and  afterwards  increased  if 
necessary.   It  is  most  conveniently  administered  in  the  form  of  pill.  It  may  be 
given  also  in  the  saline  state,  which  is  produced  by  dissolving  it  in  water  acidu- 
lated with  sulphuric,  muriatic,  nitric,  or  acetic  acid.  For  its  therapeutical  appli- 
cations, see  Nux  Vomica  in  Fart  I.     Among  the  diseases  in  the  treatment  of 
which  it  has  recently  been  introduced  is  epilepsy  when  attended  with  uterine 
disturbance.  Mr.  Walter  Tyrrell  gives  the  details  of  several  cases  of  the  kind 
in  which  it  proved  effective  ;  and,  though  not  disposed  to  consider  it  a  specific, 
he  has  no  hesitation  in  affirming  that  it  is  very  beneficial  in  a  large  majority 
of  cases.   (Med  Times  and  Gaz.,  April,  1868,  p.  415.)  It  has  been  considerably 
employed  of  late  in  paralytic  affections  by  the  method  of  hypodermic  injection. 
From  the  thirty- sixth  to  the  twenty-fourth  of  a  grain  has  been  found  to  be  gen- 
erally well  borne,  though  some  sensitive  nervous  systems  require  much  less. 
(Charles  Huuter,  B.  and  F.  Med.-chir.  Rev.,  April,  18G8,  p.  446.)  In  a  case  of 
hemeralopia  a  cure  has  been  effected  by  strychnia  and  opium  combined ;  the 
dose  of  strychnia  being  at  first  oue-twenty-fourth  of  a  grain,  which  was  gradually 
increased  to  an  eighth.  (Dr.  W.  II.  Gardner,  Am.  Journ.  of  Med.  Sci.,  April, 
1867,  p.  556.)  Strychnia  has  also  been  used  with  supposed  advantage  in  cholera 
(Med.  Times  and  Gaz.,  Jan.  1867,  p.  8) ;  and  Dr.  C.  Hanfield  Jones  has  found 
it  successful  in  hypochondriasis.  (Ibid.,  May,  1867,  p.  626.)    Dr.  Isaac  Hays, 
of  Philadelphia,  has  found  a  solution  of  acetate  of  strychnia,  dropped  into  the 
eye,  to  possess  powers  similar  to  those  of  the  Calabar  bean,  in  producing  con- 
m       traction  of  the  pupil,  and  influencing  the  muscles  of  accommodation,  and  has 
1'      been  for  several  years  in  the  habit  of  using  it  for  this  purpose.  (Am.  Journ.  of 
^       Med.  Sci.,  July,'l863,  p.  266.) 

Ojf.  Prep.  Liquor  Stryciuise,  Br.;  Strychniae  Sulphas,  U.  S.  W. 

STRYCIIXI^  SULPHAS.  U.  S.  Sulphate  of  Strychnia. 

"  Take  of  Strychnia  a  troyounce  ;  Diluted  Sulphuric  Acid  nine  Jiuidrachms, 
or  a  sufficient  quantity  ;  Distilled  Water  a  pint.  Mix  the  Strychnia  with  the 
Distilled  Water,  heat  the  mixture  gently,  and  gradually  add  Diluted  Sulphuric 
Acid  until  the  alkaloid  is  neutralized  and  dissolved.  Filter  the  solution,  and 
evaporate  with  a  moderate  heat,  so  that  crystals  may  form  on  cooling.  Lastly, 
having  drained  the  crystals,  dry  them  rapidly  on  bibulous  paper,  and  keep  them 
in  a  well-stopped  bottle."  U.  S. 

This  salt  is  in  colourless  prismatic  crystals,  efflorescent  on  exposure,  inodor- 
ous, extremely  bitter,  freely  soluble  in  water,  sparingly  soluble  in  alcohol,  and 
insoluble  in  ether.  It  melts  with  a  moderate  heat,  losing  nearly  14  per  cent,  of 
water  of  crystallization,  and  by  a  strong  heat  is  completely  dissipated.  The  chief 
advantage  of  this  preparation  over  strychnia  is  its  solubility  in  water,  by  which 
it  is  better  adapted  to  external  use,  as  for  application  to  blistered  surfaces,  or 
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for  subcutaneous  injection,  should  tliis  at  any  time  be  deemed  advisable,  or  as 
an  ingredient  in  collyria.  But  even  these  advantages  may  be  so  easily  gained  by 
adding  a  few  drops  of  an  acid,  the  acetic  for  example,  to  strychnia,  as  much  to 
diminish  the  value  of  this  as  a  distinct  officinal  preparation.  The  dose  is  the 
same  as  that  of  the  alkaloid  itself*  W. 

SUCCI.  Br. 

Juices. 

Though  introduced  to  professional  notice  by  Mr.  Squire,  so  long  since  as  in 
the  year  1835,  and  subsequently  used  by  many  practitioners,  the  Juices  have 
now  for  the  first  time  been  made  officinal,  as  a  distinct  class  of  preparations. 
They  consist  of  the  expressed  juices  of  fresh  plants,  preserved  by  the  addition  of 
one-third  of  their  bulk  of  alcohol.  Considering  the  great  inequality  in  strength, 
and  of  course  uncertainty  in  operation  of  the  fresh  juices  themselves,  according 
to  soil,  climate,  mode  of  cultivation,  season,  and  age  of  the  plant,  it  may  be  ques- 
tioned whether  they  merit  the  prominence  which  has  been  given  them  in  the 
British  Pharmacopoeia ;  unless,  indeed,  an  exception  may  be  made  in  the  in- 
stance of  the  Succu>t  Conii,  which  seems  to  be  the  most  to  be  relied  on  of  the 
preparations  of  hemlock.    Only  three  of  the  Juices  have  been  made  officinal. 

SUCCUS  CO^ll.Br.  Juice  of  Hemlock. 

''  Take  of  Fresh  Leaves  of  Hemlock  seven  pounds;  Rectified  Spirit  a  suffi- 
ciency. Bruise  the  Hemlock  in  a  stone  mortar;  press  out  the  juice  ;  and  to 
everv  three  measures  of  juice  add  one  of  the  Spirit.  Set  aside  fur  seven  days, 
and  filter.  Keep  it  in  a  cool  place."  Br. 

The  albumen  is  probably  coagulated  under  the  influence  of  the  alcohol ;  and 
hence  the  propriety  of  directing  filtration.  The  dose  of  this  preparation  is  from 
30  to  90  minims. 

Dr.  J  ohn  Harley,  of  London,  in  his  experiments  on  the  different  preparations  of 

*  Arseniie  of  Strychnia  having  been  proposed  as  a  remedy  by  Prof.  Grimelli,  of  Mo- 
dena,  M.  Chiajipero,  of  Turin,  undertook  to  prepare  the  salt.  For  this  purpose  he  dis- 
solved arsenious  acid  in  water  acidulated  \vith  muriatic  acid,  and  neutralized  the  arse- 
nious  acid  with  strychnia.  But,  accordinsf  to  M.  T.  Cresoli,  of  Paris,  the  result  was  a 
mixture  of  arsenite  and  muriate  of  strychnia.  The  latter  chemist  prepares  a  pure  arse- 
nite  of  strychnia  in  the  following  manner.  He  takes  3-12  grammes  of  caustic  potassa, 
3-30  of  arsenious  acid,  and  40-00  of  distilled  water.  Having  dissolved  the  potassa  in  the 
water,  boiling-hot,  he  adds  the  arsenious  acid,  which  is  completely  dissolved.  He  then 
dilutes  2-f)5  grammes  of  monohydrated  sulphuric  acid  with  20  grammes  of  distilled 
water,  and,  having  heated  the  mixture  to  ebullition,  adds  12  grammes  of  pure  crystal- 
lized strychnia,  which  is  entirely  dissolved.  The  two  solutions  lacing  kept  at  about  the 
temperature  of  100°  F.,  he  pours  the  arsenical  solution  into  that  of  strychnia.  A  grumous 
mass  is  produced,  much  of  which,  however,  is  dissolved  by  heat.  The  liquid  being  fil- 
tered boiling-hot  from  the  undissolved  mass,  which  consists  almost  exclusivtdy  of  sulphate 
of  potassa,  the  filtered  liquid  is  evaporated  nearly  to  dryness,  and  the  residue  dissolved 
in  absolute  alcohol,  by  which  the  sulphate  of  potassa  is  all  left  behind.  Tlie  undissolved 
mass,  after  the  first  filtration,  is  repeatedly  washed  with  alcohol ;  and  the  alcoholic  solu- 
tions are  mixed,  concentrated,  and  set  aside  to  ciystallize.  At  the  end  of  two  days  the 
arsenite  separates  in  the  form  of  cubic  crystals. 

Arsenite  of  strychnia  is  in  white  cubic  crystals,  containing  water,  which  they  lose  in 
contact  with  the  air,  becoming  almost  efflorescent.  They  are  comjiletely  decomposed  by 
heat  with  an  empyreumatic  smell,  and  leave  nothing  but  a  black  and  porous  charcoal. 
Toward  the  end  of  the  vaporization,  dense  white  vapours  rise  with  the  alliaceous  smell 
of  arsenic.  The  taste  is  bitter  and  metallic.  Arsenite  of  strychnia  is  soluble  in  35  parts  of 
cold,  and  10  of  boiling  water  ;  is  soluble  also  in  alcohol,  and  less  so  in  ether.  Its  formula 
is  C4,^Hy^N._,0^,AsOj.  Though  scarcely  yet  employed,  at  least  to  any  considerable  extent, 
as  a  medicine,  it  would  seem,  from  its  constituents,  to  be  likely  to  fulfil  important  indi- 
cations, and  has  the  advantage  of  a  uniform  composition.  Consisting  of  two  ingredients, 
each  of  which  is  perhaps  scarcely  inferior,  as  a  remedy  in  intermittent  fever,  to  any 
other  except  cinchona  and  its  derivatives,  it  probably  possesses  strong  antiperiodic  pow- 
ers, and  might  very  properly  be  the  subject  of  trial  in  any  intermittent  disease  which 
proves  rebellious  to  quinia;  the  prescriber,  however,  being  always  on  his  guard  against 
its  poisonous  action.  Its  commencing  dose  should  not  be  larger  than  the  smallest  dose 
of  strychnia.  [Journ.  de  Phai'm.jie  ser.,  i.  343.) — Note  to  the  thirteenth  edition. 
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coniuin,  found  tho  juioc  nmonpf  tlio  most  cITiciont.  Wlicn  heated  with  a  little  caus- 
tic |»otassa,  it  jjfaveout  suirocatiiif^  fumes  of  coiiia;  and  one  lluidouiice  of  it  was 
ascertained  to  contain  04*2  ^Tain.s  uf  tiie  pure  alkaloid.  From  two  flui<lrachmH 
of  it  he  ohHcrved  in  liis  own  person  no  olj.servai)le  elFi-ct.  Tliree  fiuidracjjmg 
caused  some  defect  of  muscular  power  with  a  slijrht  jfiddiness,  which  panned  olF 
in  two  hours  and  a  lialf.  Froiu  iive  and  a  half  fluidrachmx,  he  experienced,  in 
45  minutes,  slij^jht  giddiness  from  defect  of  adjustinj?  power  in  the  eye,  which 
had  much  increased  at  the  end  of  an  hour,  aiul  was  attended  with  wide  dilata- 
tion of  till'  pupil,  and  nuiscular  letharifv,  and  soon  afterwards  weakness  of  tho 
limbs,  squeamishnes.-i,  and  faintness  like  that  caused  hy  tobacco,  coldness,  pale- 
ness, totierin;,'',  and  ])ulse  at  (18,  The  mind  was  pcjrfectly  chsar,  but  he  seemed 
heavy  and  as  if  "  well-nigh  asleep."  There  seemed  to  be  a  direct  diminution  of 
power  in  all  the  motor  nerves,  and  the  third  pair  seemed  almcjst  paralyzed.  In 
two  hours  and  three-quarters  the  jjulse  was  at  5(> ;  but  the  paralytic  efl'ect  had 
lessened  ;  and  in  one  hour  more  all  the  symptoms  had  disappeared.  (See  Am. 
Journ.  of  I'harm.,  July,  18G7,  p.  363  )  From  the  forej^oing  statements  it  may 
be  inferred  that,  in  the  administration  of  this  preparation,  the  dose  should  be 
gradually  increased  till  some  effect  is  experienced,  and,  to  maintain  the  effect, 
should  be  repeated  every  two  or  three  hours.  W. 

SUCCUS  SCOPARII.  J5r.  Juice  of  Broom. 

"Take  of  PVesh  Broom  Tops  seven  pounds ;  Rectified  Spirit  a  sufficiency. 
Bruise  the  Broom  Tops  in  a  stone  mortar;  press  out  the  juice;  and  to  every 
three  measures  of  juice  add  one  of  the  Spirit.  Set  aside  for  seven  days,  and 
filter.  Keep  it  in  a  cool  place."  Br. 

The  dose  of  this  preparation  as  a  diuretic  is  from  30  minims  to  a  fluidrachm. 
In  large  doses  it  would  be  apt  to  disturb  the  stomach  and  bowels.  Jt  is  more 
appropriately  used  as  an  adjuvant  to  other  diuretics  than  alone.  \V. 

SUCCUS  TARAXACI.  Br.  Juice  of  Dandelion. 

"  Take  of  Fresh  Dandelion  Root  seven  pounds ;  Rectified  Spirit  a  sufficiency. 
Bruise  the  Dandelion  Root  in  a  stone  mortar ;  press  out  the  juice ;  and  to  every 
three  measures  of  juice  add  one  of  the  Spirit.  Set  aside  for  seven  days,  and  filter. 
Keep  it  in  a  cool  place."  Br. 

The  dose  of  this  juice  is  from  two  fluidrachms  to  half  a  fluidounce.*     W. 

*  Preserved  Juice  of  Taraxacum.  Mr.  Donovan  proposes  the  following  plan,  by  which  the 
juico  of  taruxacuni  may  be  obtainod  ard  preserved  throughout  the  year,  with  nearly  all 
its  native  efficiency.  The  whole  herb,  immediately  after  collection,  is  to  bo  washed,  bruised, 
and  expressed  ;  and  the  residue,  having  been  mixed  with  as  much  water  at  200°  as  will 
bring  it  to  the  consistence  of  a  pulp,  is  to  be  allowed  to  stand  for  two  hours,  and  then 
again  expressed.  The  liquids  thus  obtained  are  to  be  mixed,  and  very  slowly  evaporated, 
in  a  wide  earthen  vessel,  and  with  constant  agitation,  to  one-half.  The  salts  are  thus  ob- 
tained, though  with  little  of  the  bitter  principle.  To  supply  this,  a  quantity  of  the  roots 
equal  to  the  weight  of  the  herb  first  employed,  is  to  be  bruised  and  expressed.  The  result- 
ing juice,  which  is  in  small  quantity  and  bitter,  is  to  beset  aside;  while  the  residual  marc 
is  to  be  mixed  with  the  concentrated  juice  already  prepared,  previously  brought  to  a  boil- 
ing heat.  When  cold,  the  mixture  is  to  be  strongly  expressed,  and  the  liquor  obtained  to 
be  mixed  with  one-sixth  of  its  measure  of  alcohol.  Tho  liquor  is  then  to  be  poured  into 
quart  bottles,  but  so  as  not  to  fill  them.  These  are  to  bo  immersed  in  a  vessel  containing 
water  as  high  as  the  liquid  within  them,  and  placed  over  a  fire  ;  the  water  is  to  be  slowly 
heated  to  180° ;  the  bottles  are  to  be  withdrawn ;  and  the  reserved  juice  of  the  root  is  to 
be  added  to  each  in  equal  quantities.  The  space  at  first  left  in  the  bottles  should  be  such 
that,  after  the  addition  of  the  juice,  and  the  driving  in  of  the  cork,  as  little  as  possible 
should  remain.  The  corks,  being  now  cut  off  close  to  the  glass,  are  to  be  covered  with 
hard  sealing-wax ;  and  the  bottles  set  by,  inverted,  in  a  cool  place.  The  alcohol  used  is 
alone  insufficient  for  the  preservation  of  the  juico  ;  and  hence  the  necessity  of  heating  the 
bottles,  and  sealing  them  when  quite  full,  according  to  Apperfs process.  Each  ounce  will 
contain  about  a  drachm  of  the  alcohol.  (See  Am.  Journ.  of  Pharm.,  xxiv.  65.) 

Professor  Procter  proposes  tho  following  plan.  Of  the  fresh  roots  collected  in  September 
or  October,  twenty  pounds  avoirdupois  are  to  bo  sliced  transversely,  reduced  to  a  pulpy 
mass  by  grinding  or  contusion,  then  thoroughly  incorporated  with  four  pints  of  alcohol 
of  0-835,  and  set  aside  in  stoneware  jars.  After  a  week,  or  a  longer  time,  the  pulpy  mass 
is  to  be  subjected  to  strong  pressure,  and  the  liquid  filtered  and  bottled  for  use.  Even 
after  six  months  tho  pulp  thus  treated  preserves  the  sensible  properties  of  tho  dandelion 
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SULPHUR. 

Preparations  of  Sulphur. 

SULPHUR  PR JSCIPITATUM.  C.^.,S^.,jBr.  Lac  Sulphuris.  Pre- 
cipitated Sulphur.  Mil/c  of  Sulphur. 

"  Take  of  Sublimed  Sulphur  twelve  troyounces ;  Lime  eighteen  troyounces  ; 
Muriatic  Acid,  Water,  each,  a  sufficient  quantity.  Pour  sufficient  Water  on  the 
Lime  to  slake  it,  and,  having  mixed  the  Sulphur  with  it,  add  fifteen  pints  of  Water 
to  the  mixture  ;  then  boil  for  two  hours,  occasionally  adding  Water  to  preserve 
the  same  measure,  and  filter.  Dilute  the  filtered  liquid  with  an  equal  bulk  of 
Water,  and  drop  into  it  Muriatic  Acid  so  long  as  a  precipitate  is  produced. 
Lastly,  wash  the  Precipitated  Sulphur  repeatedly  with  Water  until  the  washings 
are  nearly  tasteless,  and  dry  it."  U.  S. 

"Take  of  Sublimed  Sulphur ^lutf  OM?ices [avoirdupois] ;  Slaked  Lime  fliree 
ounces  [avoird.]  ;  Hydrochloric  Acid  eight  fuidoimces,  or  a  sufficiency  ;  Dis- 
tilled Water  a  sufficiency.  Heat  the  Sulphur  and  Lime,  previously  well  mixed, 
in  a  pint  [Lnperial  measure]  of  the  Water,  stirring  diligentl}''  with  a  wooden 
spatula ;  boil  for  fifteen  minutes,  and  filter.  Boil  the  residue  again  in  half  a  pint 
[Imp.  meas.]  of  the  Water,  and  filter.  Let  the  united  filtrates  cool,  dilute  with 
two  pints  [Imp.  meas.]  of  the  Water,  and,  in  an  open  place  or  under  a  chimney, 
add  in  successive  quantities  the  Hydrochloric  Acid  previously  diluted  with  a 
pint  [Imp.  meas.]  of  the  Water,  until  effervescence  ceases  and  the  mixture  ac- 
quires an  acid  reaction.  Allow  the  precipitate  to  settle,  decant  off  the  super- 
natant liquid,  pour  on  fresh  Distilled  Water,  and  continue  the  purification  by 
affusion  of  Distilled  Water  and  subsidence,  until  the  fluid  ceases  to  have  an  acid 
reaction  and  to  precipitate  with  oxalate  of  ammonia.  Collect  the  precipitated 
sulphur  on  a  calico  filter,  wash  it  once  with  Distilled  Water,  and  dry  it  at  a  tem- 
perature not  exceeding  120"."  Br. 

In  the  TJ.  S.  process  three  eqs.  of  lime  react  with  six  of  sulphur,  so  as  to  form 
two  eqs.  of  bisulphuret  of  calcium,  and  one  of  hyposulphite  of  lime  (3CaO  and 
6S  =  2CaS2and  CaO,S,^02).  On  the  addition  of  the  muriatic  acid,  six  eqs.  of 
sulphur  are  precipitated  (four  from  the  two  eqs.  of  bisulphuret  of  calcium  and 
two  from  the  one  eq.  of  hyposulphite  of  lime),  and  the  calcium  and  oxygen  unite 
with  the  muriatic  acid,  so  as  to  form  chloride  of  calcium  and  water.  This  ration- 
ale is  not  exactly  applicable  to  the  British  process,  in  which  the  proportion  of 
the  sulphur  to  the  lime  employed  is  much  greater  than  in  that  of  the  U.  S.  Phar- 
macopoeia. The  muriatic  acid  is  the  most  eligible  precipitant  for  the  sulphur  ; 
as  it  gives  rise  to  chloride  of  calcium,  which  is  a  very  soluble  salt,  and  easily 
washed  away.  Sulphuric  acid  is  wholly  inadmissible  ;  as  it  generates  sulphate 
of  lime,  which,  from  its  sparing  solubility,  becomes  necessarily  intermingled  with 
the  precipitated  sulphur.  According  to  Schweitzer,  the  best  material  from  which 
to  precipitate  the  sulphur  is  the  sulphuret  of  potassium,  formed  by  boiling  sul- 
phur with  caustic  potassa.  Dr.  Otto,  of  Brunswick,  finds  that  sulphuret  of  potas- 
sium is  apt  to  contain  sulphuret  of  copper,  and  therefore  prefers  sulphuret  of 
calcium.  (Fharm.  Cent.  Blatt,  Jan.  1845.) 

Properties,  &c.  Precipitated  sulphur  is  in  friable  lumps,  of  a  white  colour, 
with  a  pale  yellowish-green  tint,  and  consisting  of  finely  divided  particles 
slightly  cohering.  It  is  entirely  dissipated  by  heat.  Water  boiled  upon  it  should 
not  redden  litmus.  When  recently  prepared,  it  is  devoid  of  taste,  but  possesses 
a  peculiar  smell.  When  long  exposed,  in  a  moist  state,  to  the  air,  it  becomes 
stronglycontaminated  with  sulphuric  acid.  From  its  colour  it  was  formerly  called 
lac  suliihuris,  or  milk  of  sulphur.  It  is  insoluble  in  water,  but  dissolves  in  a 
boiling  solution  of  caustic  potassa,  and  in  oil  of  turpentine  by  the  aid  of  heat. 

in  a  marked  degree.  Should  the  alcohol  in  the  expressed  liquor  be  objected  to,  it  may  be 
partially  removed  by  a  gentle  evaporation  by  means  of  a  water-bath  until  the  bulk  of  the 
juice  has  been  diminished  one-sixth,  and  then  adding  eight  ounces  of  sugar  for  every  pint. 
(^Jbid.,  XXV.  406.) — Note  to  the  tenth  edition. 
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When  i)f  a  brilliuiit  white  colour,  the  presence  of  sulphate  of  limo  may  be  sus- 
pected ;  in  which  case  tite  preparation  will  not  bo  wholly  volatilized  by  heat.  If 
pure  it  communicates  a  harsh  i'eel  when  rubbed  l>etween  the  firjgers.owing'  to  the 
friction  of  the  crystalline  particles.  (Dr.  Bri<l(jcs.)  We  have  seen  a  saniple  of 
so-called  precipitate  of  sulphur,  which  consisted  almost  entirely  of  sulphate  of 
lime.  Precipitated  sulphur  differs  from  sublimed  sulphur  in  being  in  a  state  of 
more  minute  division,  and  in  prestMiting,  after  fusion,  a  softer  and  less  brittle 
mass  Its  i)eculinrities  are  supposed  to  depend  upon  the  presence  of  wat«'r, which, 
however,  is  found  in  too  snuill  a  quantity  to  constitute  a  regular /(»/(/ra/«f.  Ac- 
cording to  Rose,  its  white  colour  is  occasioned  by  the  presence  of  a  small  pro- 
portion of  bisulphuretted  hydrogen.  Soubeiran  states  that  it  always  contains 
some  sulphuretted  hydrogen,  which  causes  it  to  differ  as  a  therapeutic  agent 
from  sublimed  sulphur. 

Medical  Properties  and  U»es.  Precipitated  sulphur  possesses  similar  medical 
properties  to  those  of  sublimed  sulphur.  It  is  the  form  of  sulphur  used  by  Dr. 
Fuller,  of  London,  as  an  external  application  in  sciaticaand  chronic  rheumatism. 
(See  Sulphur,  Part  I.)  Its  state  of  extreme  division  renders  it  more  readily 
suspended  in  liquids  ;  but  its  liability  to  become  acid  by  keeping  is  an  objection 
to  it.  It  is  sometimes  .selected  for  forming  ointments,  which  have  the  advan- 
tage of  being  of  a  lighter  colour  than  when  made  with  sublimed  sulphur.  The 
dose  is  from  one  to  three  drachms.  IJ. 

SULPnURIS  lODIDUM.  U.  S.,  Br.  Iodide  of  Sulphur.  Bisulphurei 
of  Iodine. 

"Take  of  Iodine /our  Iroyounces ;  Sublimed  Sulphur  a  iroyounce.  Rub 
them  together  until  they  are  thoroughly  mixed.  Introduce  the  mixture  into  a 
flask,  close  the  orifice  loosely,  and  apply  a  gentle  heat  so  as  to  darken  the  mass 
without  ujcliing  it.  When  the  colour  has  become  uniformly  dark  throughout, 
increase  the  heat  so  as  to  produce  liquefaction.  Then  incline  the  flask  in  different 
directions,  in  order  to  return  into  the  liquid  any  portions  of  Iodine  which  may 
have  been  conden.sed  on  the  inner  surface  of  the  vessel.  Lastly,  withdraw  the 
heat,  and,  when  the  liquid  has  congealed,  remove  the  mass  by  breaking  the  flask, 
reduce  it  to  pieces,  and  keep  these  in  a  well-stopped  bottle."  U.  S. 

The  British  process  is  precisely  the  same  as  the  above,  which  was  derived 
from  the  French  Codex.  Though  formerly  officinal  with  the  London  and  Dub- 
lin Colleges,  it  was  omitted  in  the  first  British  Pharmacopoeia,  to  be  resumed 
in  the  present.  It  simply  effects  a  combination  of  the  two  ingredients. 

Properties,  &c.  Iodide  of  sulphur  has  a  grayish-black  colour,  and  radiated 
crystalline  appearance  like  that  of  sulphuret  of  antimony.  Its  smell  resembles 
that  of  iodine,  and  it  stains  the  cuticle  in  a  similar  manner.  It  dissolves  in  sixty 
parts  of  glycerin,  forming  a  solution  which  would  probably  prove  useful,  in  some 
cases,  as  a  substitute  for  the  ointment  of  this  iodide.  It  is  rapidly  decomposed, 
when  in  a  state  of  powder,  upon  the  addition  of  several  of  the  volatile  oils,  violet 
vapours  of  iodine  being  evolved,  and  the  smell  of  sulphur  perceived.  {Dr.  G.  W. 
Patterson.)  It  is  entirely  volatilized  by  heat,  and  by  continued  boiling  with 
water  is  wholly  decomposed,  iodine  escaping  with  the  steam,  and  sulphur  being 
left  nearly  pure.  The  proportion  of  sulphur  thus  obtained  is  about  20  per  cent. 
{Lond.  Pharm.)  This  result  shows  that  the  compound  is  a  bisulphuret.  Iodide 
of  sulphur  has  been  very  usefully  employed  as  an  external  remedy  in  various 
skin  diseases,  such  as  tinea  capitis,  lupus,  lepra,  &c.,  applied  in  the  form  of  oint- 
ment. (See  Unguentum  Sulphuris  lodidi.)  It  has  been  used  internally,  asso- 
ciated with  iodide  of  potassium  and  senna,  in  the  form  of  a  syrup,  in  scrofulous 
and  cutaneous  diseases.  {E.  Levrat.)  This  syrup  contains  ioduretted  iodide  of 
potassium,  and  free  sulphur,  in  consequence  of  a  reaction  which  takes  place 
between  the  two  iodides.  In  a  case  of  glanders  in  the  human  subject,  which 
terminated  in  recovery  under  the  care  of  M.  Bourdon,  of  Paris,  the  iodide  of 
sulphur  was  used  internally,  and  was  thought  to  have  exercised  a  favourable 
influence.  (Ann.  de  Therap.,  1858,  p.  239.) 

Off.  Prep.  Unguentum  Sulphuris  lodidi.  B. 
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SUPPOSITORIA.  Br. 

Suppositories. 

As  a  class  of  officinal  preparations,  suppositories  have  been  introduced  into 
the  British  Pharmacopoeia;  and  they  would  seem  to  have  a  claim  to  this  position 
quite  as  strong  as  the Enemata,\vh\Q.\\  have  long  been  officiuallv recognised.  In- 
deed, provision  has  been  made  in  the  U.  S.  Pharmacopoeia  for  such  a  class,  by 
the  introduction  into  the  Materia  Medica  Catalogue  ofthe6M^te?-o/cffcao  (Oleum 
Theobromae),  which,  beyond  all  other  substances,  is  peculiarly  calculated  for 
their  preparation.  Suppositories  are  solid  bodies  intended  to  be  introduced  into 
the  rectum,  with  a  view  either  of  evacuating  the  bowels  by  irritating  the  mucous 
membrane  of  the  rectum,  or  of  producing  a  specific  effect  on  the  neighbouring 
parts,  or  on  the  system  at  large.  They  fulfil  the  same  indications  as  enemata,  and 
are  sometimes  preferable  from  the  facility  of  their  api)lication,  and,  when  the  ob- 
ject is  to  produce  the  peculiar  effect  of  a  medicine,  from  the  smallness  of  their 
bulk, which  facilitates  retention.  Their  form  may  be  cylindrical,  conical,  or  sphe- 
rical; the  last  being  preferable  when  the  bulk  is  small.  They  should  be  of  such 
a  consistence  as  to  retain  their  shape,  but  so  soft  as  to  incur  no  risk  of  wounding 
the  rectum.  For  laxative  purposes  the  suppository  may  be  from  one  to  three 
inches  long,  and  about  as  thick  as  a  common  candle ;  with  a  view  to  the  specific 
effects  of  medicines,  it  should  be  considerably  smaller,  as  in  this  case  it  is  i)nport- 
ant  that  the  medicines  should  be  retained,  and  the  irritative  influence  of  disten- 
tion avoided.  Soap  is  not  unfrequently  employed  in  this  way  as  a  laxative.  A 
piece  of  solidified  molasses  (molasses  candy)  is  sometimes  preferred.  To  increase 
the  purgative  effect,  and  at  the  same  time  act  on  the  uterine  function,  aloes  may 
be  added  to  the  soap.  Mr.  A.  B.  Ta3ior,of  Philadelphia,  some  years  since  called 
attention  to  cacao  butter,  already  familiar  to  French  pharmacy,  as  the  best  ex- 
cipient  for  solids  administered  by  the  rectum,  having  more  exactly  the  requisite 
degree  of  consistence  and  fusibility  than  any  combination  of  suet,  spermaceti, 
wax,  &c.,  that  could  be  employed.  {Am.  Journ.  of  Pharm.,  July,  1852,  p.  211.) 
Experience  has  shown  that  the  consistence  of  cacao  butter  for  this  purpose  may 
be  improved  by  incorporating  it  with  a  little  wax,  from  one-fifth  to  one-eighth  of 
its  weight.  This  may  be  done  by  melting  the  two  together  at  the  time  of  pre- 
paring the  suppositories;  or  the  mixture  may  be  kept  ready-made  on  hand.  In 
preparing  the  suppository,  the  excipient  should  be  liquefied  l)y  a  gentle  heat,  the 
medicine  then  incorporated  with  it,  and  the  mixture  poured  into  suitable  moulds 
to  harden.  A  convenient  weight  for  each  suppository  is  about  twenty-five 
grains ;  but  this  may  be  much  lessened  or  increased  as  circumstances  may  seem 
to  demand.*  The  weight  at  present  directed  by  the  Br.  Pharmacopoeia  is  fif- 
teen grains,  and  this  appears  to  be  in  conformity  with  the  recommendation  of 
Mr.  11.  B.  Brady,  whose  remarks  on  the  subject  of  medicated  suppositories, 
contained  in  the  Pharmaceutical  Journal  (May,  1866,  p.  544,  and  Jan.  1868, 
p.  321),  are  well  worthy  of  being  consulted.  It  has  been  recommended  to  form 

*  It  has  been  customary  to  give  shape  to  the  suppository  by  pouring  the  materal  pre- 
viously melted  into  small  paper  moulds  of  a  conical  form,  which  may  readily  be  made  by 
rolling  up  an  oblong  slip  of  strong  glazed  paper  with  the  fingers.  The  hollow  cones  may 
be  an  inch  or  more  in  length,  and  about  half  an  inch  in  diameter  at  the  base.  A  more  con- 
venient method,  however,  is  to  cast  the  suppository  in  metallic  moulds.  Mr.  A.  B.  Taylor, 
who  has  paid  special  attention  to  the  subject,  recommends  that  their  shape,  instead  of  being 
strictly  conical,  should  be  somewhat  incurved  towards  the  base,  where  there  may  be  a 
small  cylindrical  projection  for  the  purpose  of  fitting  into  the  end  of  a  very  convenient 
instrument,  invented  by  him  for  the  introduction  of  the  suppository  into  the  rectum. 
This  instrument,  which  he  calls  a  Suppositer,  consists  of  a  slender  handle  a  few  inches 
long,  with  a  ring  at  one  end  for  the  finger,  and  an  expansion  at  the  other,  having  a 
cavity  for  the  reception  of  the  cylindrical  base  of  the  suppository.  The  metallic  mould 
should  be  very  cold  at  the  time  of  introducing  the  melted  mixture,  so  as  quickly  to  so- 
lidify it,  and  thus  prevent  the  suspended  medicine  from  sinking  to  the  bottom,  and  be- 
coming unequally  distributed.  (Am.  Journ.  of  Pharm.,  May,  1861,  p.  202.) — Note  to  the 
twelfth  edition. 
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the  excipiont  into  the  required  shape,  and  then,  while  it  is  still  soft,  make  an 
exravation  from  the  l)ii.«e  upward,  into  which  the  incdiciije  maybe  introduced, 
and  afterwards  enclosed  l)y  a  little  of  the  cacao  Itutter.  Hut  as  one  of  the  oltjecls 
the  excipient  is  an  e(puil)le  dilfiision  of  the  medicine  to  prevent  irritation, 
lis  method  would  l)e  altogether  inapplicable  to  subs^tances  in  any  degree  locally 
rritant.  Opium,  or  sonie  one  of  its  preparations,  is  very  advantageously  admin- 
Btered  in  the  form  of  a  suppository,  in  cases  of  irritation  of  the  rectum,  urinary 
issages,  or  genital  ajjparatus.  The  other  narcotics  may  be  used  in  the  same 
ray;  and  inileed  any  other  medicine,  in  reference  to  its  effects  on  the  system, 
)rovided  the  quantity  be  not  too  large,  and  the  local  (effects  not  too  irritant, 
Tannic  acid  or  other  astringent  substance  may  also  be  very  appropriately  em- 
ployed in  this  way  in  cases  of  prolapsus,  or  other  affection  depending  on  relaxa- 
lon  of  the  rectum  or  anus.  The  dose  may  in  general  be  three  times  that  of  the 
ledicine  given  by  the  mouth.*  W. 

SUPPOSITORIA  ACIDI  TANNIC!.  Br.     Tannk  Acid  Supposi- 
"ics.     Tannin  Suppositories. 

"  Take  of  Tannic  Acki  Ihirti/six  grains ;  Benzoated  \ihv([  forty-four  grains  ; 
^hite  Wax  ten  grains ;  Oil  of  Theobroma  ninety  grains.  Melt  the  Wax  and 
'Oil  of  Theobroma  with  a  gentle  heat,  then  add  the  Tannic  Acid  and  Benzo- 
ated Lard  previously  rubbed  together  in  a  mortar,  and  mix  all  the  ingredients 
thoroughly.  Pour  the  mixture  while  it  is  fluid  into  suitable  moulds  of  the  ca- 
pacity of  tiftecn  grains  ;  or  the  fluid  mixture  may  be  allowed  to  cool,  and  then 
be  divided  into  twelve  equal  parts,  each  of  which  shall  be  made  into  a  conical 
ni-  other  convenient  form  for  a  suppository.^^  Br. 

The  British  Pharmacopoeia  has  increased  the  number  of  its  suppositories 
from  two,  as  it  was  in  the  first  edition,  to  four;  but,  even  thus  doubled,  they 
are  so  few  as  to  justify  the  supposition  that  the  intention  of  its  framers  was 
not  to  limit  the  number  employed  so  narrowly,  but  to  present  a  model  form, 
after  which  others  might  be  prepared.  It  is  certain  that  a  good  choice  of  the 
active  ingredients  has  been  made;  for,  omitting  the  mere  laxative  suppository, 
few  are  perhaps  more  frequently  used  than  those  of  tannic  acid,  some  one  of 
the  preparations  of  opium,  and  the  acetate  of  lead.  A  change  has  been  very 
judiciously  made,  in  the  excipients,  from  the  glycerin  of  the  former  Pharma- 
copoeia to  the  cacao  butter  of  the  present ;  as  the  latter  is  of  a  consistence  ad- 
mirably adapting  it  to  the  purpose,  requiring  the  addition  of  but  a  small  pro- 
portion of  wax.  The  benzoated  lard,  which  is  now  first  used,  is  added  with  the 
view  of  preventing  rancidity.  The  weight  of  each  suppository  is  about  15 
grains,  and  the  quantity  of  tannic  acid  in  each  3  grains.  The  remedy  is  espe- 
cially applicable  to  piles  and  prolapsus  of  the  rectum  from  relaxation.     W. 

SLTPPOSITORIA  IIYDRARGYRI.  Br.    Mermnal  Suppositories. 

The  Pharmacopoeia  takes  of  Ointment  ofMercnry  sixty  gi^ains ;  Benzoated 
Lard  and  White  Wax,  of  each,  twenty  grains;  and  Oil  of  Theobroma  eighty 
grains;  and.  having  directed  the  Benzoated  Lard,  Wax,  and  Oil  of  Theo- 
broma, previously  melted  with  a  gentle  heat,  to  be  thoroughly  mixed  with  the 
Ointment  of  Mercury,  without  the  further  application  of  heat,  completes  the 
process  precisely  in  the  manner  directed  for  the  Tannic  Acid  Suppositories. 

*  Mrdicated  Pexsaries,  which  have  been  brought  into  notice  of  lato years,  chiefly  through 
the  roconiniendution  of  Sir  J.  Y.  Simpson,  of  Edinburgh,  so  closely  resemble  supposito- 
ries, so  far  as  pharmacy  is  concerned,  as  to  justify  an  allusion  to  them  in  this  place.  All 
that  has  been  said  of  the  materials  out  of  which  suppositories  are  made,  and  the  mode  of 
preparing  them,  is  equally  applicable  to  medicated  pessaries.  The  latter,  however,  are  con- 
siderably larger,  generally  weighing  one  or  two  drachms.  They  differ  also  from  supposi- 
tories in  the  purposes  to  which  they  are  applied  ;  being  used  for  local  effect,  in  allaying 
pain,  checking  discharge,  acting  as  alterative  to  contiguous  parts,  &c.,  while  the  latter 
preparations,  though  used  also  as  topical  agents,  are  very  often  prescribed  with  a  view 
to  their  systemic  effects.  On  the  subject  of  both  of  these  classes  of  preparations,  the 
pharmaceutical  reader  is  referred  to  an  article  in  the  Am.  Journ.  of  Pharm.  (May,  1868, 

f>.  223),  by  Mr.  .T.  B.  Moore,  of  Philadelphia,  for  useful  practical  suggestions,  which  our 
imited  space  will  not  permit  us  to  introduce  here.  [Note  to  the  thirteenth  edition.) 
90 
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The  quantity  of  the  mercurial  contained  in  each  suppository  is  five  grains. 
This  is  not  a  common  method  of  employing  mercury  for  affecting  the  system; 
but  might  be  advantageously  resorted  to  in  cases  of  great  irritability  of  sto- 
mach, and  where  objection  exists  to  the  use  of  the  ointment  by  friction  to  the 
skin.  When  this  object  is  aimed  at,  the  suppository  might  be  repeated  twice 
or  three  times  in  24  hours.  W. 

SCJPPOSiTORrA  MORPIir.^  Br.    Morphia  Suppositories. 

The  Pharmacopoeia  takes  of  Hydrochlorate  of  Morphia  six  grains  ;  Ben- 
zoated  Lard  sixty-four  grains  ;  White  Wax  twenty  grains  ;  and  Oil  of  Theo- 
bronia  ninety  grains ;  and,  having  melted  the  Wax  and  Oil  with  a  gentle  heat, 
added  the  Hydrochlorate  of  Morphia  and  Benzoated  Lard  previously  rubbed 
together  in  a  mortar,  and  mixed  all  the  ingredients  thoroughly,  completes  the 
process  in  the  same  manner  as  that  for  the  Tannic  Acid  Suppositories. 

This  is  an  excellent  remedy  in  strangury,  tenesmus,  and  other  cases  of  irri- 
tation in  the  lower  bowels  and  urinary  passages.  It  may  also  be  used  to  con- 
trol vomiting,  and  to  produce  the  general  etfects  of  opium  on  the  system. 
Each  suppository  contains  half  a  grain  of  muriate  of  morphia,  which  is  about 
the  quantity  required  to  produce  the  full  effects  of  morphia  on  the  system  ia 
the  adult.  W. 

SUPPOSITORIA  PLUMB!  COMPOSITA.  Br.  Compound  Lead 
Suppositories. 

The  Pharmacopoeia  takes  of  Acetate  of  Lead  thirty-six  grains  ;  Opium,  in 
powder, /icc/fe  grains;  Benzoated  IjG&A  forty-two  grains;  White  Wax  <en 
grains;  and  Oil  of  Theobroma  eigJity  grains;  and,  having  melted  the  Wax 
and  Oil  with  a  gentle  heat,  added  the  other  ingredients  previously  rubbed 
together  in  a  mortar,  and  mixed  the  whole  thoroughly,  completes  the  process 
in  the  same  manner  as  that  for  the  Tannic  Acid  Suppositories. 

Each  suppository  contains  three  grains  of  the  acetate  of  lead,  and  one  grain 
of  opium,  and  is  an  excellent  remedy  in  some  cases  of  diarrhoea,  dysenteric 
irritation  of  the  rectum,  piles,  and  hemorrhage.  W. 

SYRUPI. 

Syrups. 

Syrups  are  concentrated  sol.utions.o£  sugar  in  watery  fluids,  either  with  or 
without  medicinal  impregnation.  When  tne  solution  is  made  with  pure  water, 
it  is  named  syrup  or  simple  syrup,  when  with  water  charged  with  one  or  more 
medicinal  agents,  it  is  called  in  general  terms  a  medicated  syrup,  and  receives 
its  particular  designation  from  the  substance  or  substances  added. 

Medicated  syrups  are  usually  prepared  by  incorporating  sugar  with  vegetable 
infusions,  decoctions,  expressed  juices,  fermented  liquors,  or  simple  aqueous 
solutions.  When  the  active  matter  of  the  vegetable  is  not  readily  soluble  in  water, 
is  associated  with  soluble  matter  which  it  is  desirable  to  avoid,  or  is  volatilized 
or  decomposed  by  a  heat  of  212°,  it  is  sometimes  extracted  by  diluted  alcohol, 
the  spirituous  ingredient  of  which  ia  subsequently  driven  off.  Medicated  syrups 
are  also  occasionally  pre])ared  by  adding  a  tincture  to  simple  syrup,  and  evapo- 
rating the  alcohol.  A  nother  and  better  mode  of  effecting  the  same  object,  when 
aromatic  or  other  volatile  substances  are  concerned,  is  to  mix  the  tincture  with 
sugar  in  coarse  powder,  expose  the  mixture  to  a  very  gentle  heat  or  in  the  sun 
till  the  alcohol  has  evaporated,  and  then  prepare  the  syrup  from  the  impregnated 
sugar  by  dissolving  it  in  the  requisite  proportion  of  water.  Since  the  introduc- 
tion into  use  of  the  process  of  percolation,  or  filtration  by  displacement,  it  has 
been  applied  very  advantageously  to  the  preparation  of  various  syrups,  especi- 
ally those  made  from  vegetables  of  which  the  active  principle  is  injured  or  dis- 
sipated by  decoction.  I3ut,  unless  the  operator  be  at  once  skilful  and  careful, 
there  will  be  danger  of  imperfectly  extracting  the  active  matters,  and  thus  raak- 
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inff  a  feeble  prcpnrntlon.  One  important  practical  rule  Is,  when  the  liquid  ob- 
tnitjed  l»y  pcrcolatioij  requires  coticentratioii,  to  set  aaUlo  the  first  portions  of 
filtered  li(|U()r.  which  are  usually  Hln^n^rly  iniprejrnated,  and  to  subject  only  iho 
8ub8e(|uent  weaker  portions  to  evaporaiion.  For  the  inod<!  of  properly  conduct- 
ing this  process  the  reader  is  referred  to  parjes  9.il  and  942. 

The  (piality  and  (|uantity  of  the  su^^ur  employed  are  points  of  Importance. 
Refined  su^ur  should  always  l)e  preferred,  as  it  often  saves  the  necessity  of  clari- 
fication, and  makes  a  clearer  and  br^tter  flavoured  syrup  than  the  impure  kinds. 
The  U.  S.  riiarmacopoeia  simply  directs  suj^ar,  l)Ut  explains  that  it  is  the  purified 
or  refined  sugar  which  is  indicated  l)ythat  term  In  relation  to  the  quantity  of 
sugar,  if  in  too  small  proportion,  fermentation  is  apt  to  occur;  if  too  abundant, 
crystallization.  The  proper  proportion  is  about  two  parts  to  one  of  the  liquid. 
A  somewhat  snuiller  quantity  will  annwer,  where  an  acid,  such  as  lemon  juice 
or  vinegar,  is  used. 

As  it  is  desirable,  in  many  instances,  that  the  active  matters  should  be  in  as 
concentrated  a  state  aspossilde  in  the  syrup,  it  is  often  necessary  to  evaporate 
a  large  proportion  of  the  watery  fluid  in  which  they  are  dissolved.  This  may 
be  done  eitlier  i)efore  the  addition  of  the  sugar  or  afterwards.  In  either  case, 
care  is  requisite  not  to  apply  a  heat  too  great  or  too  long  continued,  lest  the 
active  principles  should  be  injured.  When  those  arc  very  volatile  or  easily  de- 
composed by  heat,  it  is  expedient  to  dispense  with  concentration  altogether. 
Some  sul)stances  which  are  volatilized  or  decomposed  at  the  temperature  of 
boiling  water  remain  fixed  and  unaltered  at  that  which  is  necessary  for  the  eva- 
poration of  alcohol.  The.se,  as  before  observed,  may  be  dissolved  in  diluted  alco- 
hol, and  the  concentration  effected  by  evaporating  the  spirituous  j)art  of  the  sol- 
vent. Independently  of  tlie  injury  which  the  medicinal  ingredient  of  the  syrup 
may  sustain,  the  .syrup  itself  is  apt  to  become  brown  by  a  long-continued  appli- 
cation of  heat,  even  when  the  degree  is  not  excessive.  It  is  recommended,  there- 
fore, that  syrups  which  admit  of  concentration  should  be  boiled  briskly  over  a 
lively  fire,  so  as  to  accomplish  the  olyect  as  quickly  as  possible.  It  is  important 
to  be  able  to  ascertain  positively  when  they-  have  attained  the  due  consistence. 
An  operator  skilled  in  their  preparation  can  judge  with  sufficient  accuracy  by 
various  familiar  signs;  such  as  the  slowness  with  which  the  parts  of  a  drop  of 
syrup  coalesce,  when  previously  .separated  by  the  edge  of  a  blunt  instrument; 
and  the  receding  of  the  last  portion  of  each  drop,  when  the  syrup,  after  being 
cooled,  is  poured  out  drop  by  drop.  A  pellicle  forming  upon  the  surface  of  the 
syrup  when  it  cools,  indicates  that  it  lias-been  too  much  boiled.  But  these  signs 
are  not  to  be  relied  on,  except  by  those  who  have  acquired  much  experience. 
The  easfest  method  of  ascertaining  the  proper  point  of  concentration  is  by  the 
use  of  that  variety  of  Baume's  hydrometer  called  a  saccharometer ;  an  instru- 
ment almost  indispensable  to  the  apothecary.  This  should  stand  at  30°  in  boil- 
ing syrup  (.30^  in  hot  weather),  and  at  35°  in  the  syrup  when  it  is  cool.  An- 
other very  accurate,  though  le.«s  ready  method,  is  to  ascertain  the  sp.  gr.  by  weigh- 
ing a  portion  of  the  liquid.  Syrup  when  boiling  should  have  a  sp.gr.  of  about 
1201 ;  when  cold,  of  about  r3in.  Thomson  and  Duncan  are  mistaken  in  giving 
the  proper  sp.  gr.  of  cold  syrup  as  1  385.  We  found  that  of  a  specimen  of  simple 
syrup,  made  with  two  pounds  and  a  half  of  sugar  to  a  pint  of  water,  as  directed 
in  former  editions  of  the  U.  S.  Pharmacopoeia,  to  be  1-326  at  68°  F.;  and  this 
consistence  is  rather  too  great  for  practical  convenience  in  cold  weather.  In  the 
syrup  now  officinal  it  is  only  1-317  at  60°,  which  is  an  improvement.  A  third 
method  of  ascertaining  the  proper  point  of  concentration  is  by  the  thermometer, 
which,  in  boiling  syrup  of  the  proper  consistence,  stands  at  221°  F.  This  in- 
dication is  founded  on  the  fact,  that  the  boiling  point  of  syrup  rises  with  the 
increase  of  its  density. 

When  carefully  prepared  with  the  best  double  refined  sugar,  syrups  usually 
require  no  other  clarification  than  to  remove  any  scum  which  may  rise  to  their 
surface  upon  standing,  and  to  pour  them  off  from  any  dregs  which  may  subside. 
But,  as  the  sugar  employed  is  seldom  free  from  impurities,  it  may  be  best,  as  a 
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general  rule,  to  remove  the  scum  as  it  rises  during  the  heating  process,  and  to 
strain  them  while  hot  through  muslin  or  flannel.  Should  they  at  anytime  want 
the  due  degree  of  clearness,  they  may  be  filtered  through  flannel,  or,  when  not 
likely  to  be  injured  by  the  treatment,  may  be  clarified  by  means  of  the  white  of 
eggs  or  animal  charcoal,  as  mentioned  under  the  head  of  Syrupus.  But  the 
active  vegetable  principles  are  so  apt  to  be  absorbed  by  the  charcoal  along 
with  impurities,  that  this  agent  should  be  used  with  caution. 

The  medicated  syrups  ai'e  liable  to  undergo  various  alterations,  according  to 
their  nature  and  mode  of  preparation.  The  acid  syrups,  when  too  much  boiled, 
often  let  fall  a  copious  white  deposit,  which  is  a  saccharine  matter  analogous  to 
the  sugar  of  grapes,  produced  by  the  reaction  of  the  acid  upon  the  sugar.  Even 
at  ordinary  temperatures,  acids  slowly  convert  common  sugar  into  the  sugar  of 
grapes,  which  being  less  soluble  than  the  former,  is  gradually  deposited  in  the 
form  of  crystalline  grains.  Syrups  containing  too  little  sugar  are  apt  to  pass 
into  the  vinous  fermentation,  in  consequence  of  the  presence  of  matters  which 
act  as  a  ferment.  Those  which  contain  too  much  deposit  a  portion  in  the  crys- 
talline state ;  and  the  crystals,  attracting  the  sugar  remaining  in  solution,  gradu- 
ally weaken  the  syrup,  and  render  it  liable  to  the  same  change  as  when  originally 
made  with  too  little  sugar.  The  want  of  a  due  proportion  of  saccharine  matter 
frequently  also  gives  rise  to  mouldiness,  when  air  has  access  to  the  syrup.  It  is 
said  that  syrups,  enclosed  while  they  are  still  hot  in  bottles,  are  apt  to  ferment; 
because  the  watery  vapour,  rising  to  the  surface  and  there  condensing,  diminishes 
the  proportion  of  sugar,  so  as  to  produce  a  commencement  of  chemical  action, 
which  gradually  extends  through  the  whole  mass ;  but,  if  the  bottles  are  well 
shaken,  this  result  is  obviated  ;  and  the  syrups  will  generally  keep  better  when 
thus  treated.  When  syrups  undergo  the  vinous  fermentation,  they  become  cov- 
ered at  the  surface  with  froth,  produced  by  the  disengagement  of  carbonic  acid, 
and  acquire  a  vinous  odour  from  the  presence  of  alcohol ;  while  their  consistence 
is  diminished  by  the  loss  of  a  portion  of  the  sugar,  which  has  been  converted  into 
that  liquid.  When  the  quantity  of  alcohol  has  increased  to  a  certain  point,  the 
fermentation  ceases,  or  goes  on  more  slowly,  owing  to  the  preservative  influence 
of  that  principle  ;  and,  as  the  active  ingredient  of  the  syrup  has  frequently  un- 
dergone no  material  change,  the  preparation  may  often  be  recovered  by  boiling 
so  as  to  drive  off  the  alcohol  and  carbonic  acid,  and  concentrate  the  liquid  suffi- 
ciently. A  syrup  thus  revived  is  less  liable  afterwards  to  undergo  change,  be- 
cause the  principles  which  acted  as  ferments  have  been  diminished  or  consumed. 
It  is  obvious  that  syrups  which  depend  for  their  virtues  upon  a  volatile  ingre- 
dient, or  one  readily  changeable  by  heat,  cannot  be  restored  to  their  original 
condition. 

At  best  syrups  are  too  apt  to  change,  and  various  measures  have  been  pro- 
posed for  their  preservation.  According  to  Dr.  Macculloch,  the  addition  of  a 
little  sulphate  of  potassa,  or  chlorate  of  potassa  which  is  tasteless,  prevents  their 
fermentation.  M.  Chereau  has  found  sugar  of  milk  effectual  to  the  same  end,  in 
the  instance  of  the  syrup  of  poppies ;  and  it  may  prove  useful  in  others.  The 
proportion  employed  by  him  is  32  parts  of  sugar  of  milk  to  1000  of  syrup.  Mr. 
E.  Durand  has  found  that  1-3  per  cent,  of  Hoffmann's  anodyne  has  the  effect  of 
completely  arresting  or  preventing  fermentation,  probably  through  the  agency 
chiefly  of  the  oil  of  wine  contained  in  it.  {Am.  Journ.  of  Pharm.,  xiii.  185.) 
But  the  best  plan  is  to  make  small  quantities  of  syrups  at  a  time,  and  to  keep 
them,  unless  when  wanted  for  immediate  use,  in  bottles  quite  full  and  well 
stopped,  which  should  be  put  in  the  cellar  or  other  cool  place. 

The  Syrups,  formerly  officinal,  which  have  been  omitted  in  the  present  U.  S. 
and  Br.  Pharmacopoeias,  are  Syrupus  Aceti,  Ed  ,  Syrupus  Althaeas,  Lond.,  Ed., 
Syrupus  Cocci,  Lond.,  Syrupus  Groci,  Lond.,  Ed.,  Dub.,  Syrupus  Bosae  (Cen- 
tifoliae),  Lond.,  Ed.,  Syrupus  Sarzse,  Lond.,  Ed.,  and  Syrupus  Violas,  Ed,  W. 

SYRUPUS.  U.S.,  Br.  Syrupus  Simplex.  Syrup.  Simple  Syrup. 
"  Take  of  Sugar  [refined],  in  coarse  powder,  thirty-six  troyounces ;  Distilled 
Water  a  sufficient  quaiitity.  Dissolve  the  Sugar,  with  the  aid  of  heat,  in  twenty 
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I; 

^^H  strain  the  8(>liiti(»n  while  hot.  Tlifii  add  Hiilfirieiit  DiKtillfd  Water,  throuj^h  tho 
^y  strainer,  to  ninki'  the  syru|)  iiieartiire  two  piutH  and  twelve  fluidounces,  or  weij^h 
•^  fifty-live  troyounceM.  Lastly,  incorporate  the  Water,  added  throujfh  the  Htrainer, 
•  r  with  the  solution.  Syrup, .thns  prepared,  ha.s  the  speeilic  gravity  i'317."  U.  S. 
^^K  "  Take  of  Kelined  Su;,^ar  fice  jMundu  [avoirdnpoi.x]  ;  Dintilled  Water  two 
^^m  pintt<  [Imperial  measure]  Dissolve  the  S»i;rar  in  the  Water  with  the  aid  ofiieat ; 
^B  and  add,  after  coolinu:,  as  much  Distilled  Water  as  tnay  bo  necessary  to  make 
^m    the  weight  of  the  })roduct  seven  pounds  and  a  half  [avoird.J,  The  sp.  gr.  should 

■  be  1-330." /M 

H         This  syrup,  when  properly  prepared,  is  inodorous,  of  a  sweet  taste  without 

■  peculiar  flavour,  thick,  viscid,  nearly  colourless,  and  perfectly  transparent.  If 
^      somewhat  turbid,  as  it  is  apt  to  be  when  made  with  sugar  not  well  refined,  it  may 

be  clarified  by  beating  the  white  of  an  e>^g  to  a  froth  with  three  or  four  ounces 
of  water,  mixing  this  with  the  syrup,  boiling  the  mixture  for  a  short  time  that 
the  albumen  may  coagulate,  and  taking  off  the  scum  which  rises  to  the  surface, 
or  separiitiiig  it  by  filtration  through  paper  or  flannel.  Two  gallons  of  the  syrup 
may  be  thus  clarified.  Any  colour  and  peculiar  flavour  which  it  may  possess  may 
be  removed  by  treating  it,  at  the  same  time,  with  a  small  proportion  (about  5 
per  cent.)  of  animal  charcoal. 

The  white  of  egg  is  beaten  to  a  froth  in  order  that,  when  it  coagulates,  it  may 
be  rendered  by  the  air  which  it  contains  specifically  lighter  than  the  syrup,  and 
thus  rise  to  the  surface.  If  not  thus  treated,  it  floats,  when  coagulated,  in  the 
syrup,  or  sinks  to  the  bottom.  Now  it  is  obvious  that,  if  the  syrup  and  albumen 
be  heated  together,  the  latter  mu.st  be  deprived  of  a  portion  of  the  air  which  it 
contains  before  the  point  of  coagulation  is  attained,  and  thus  become  less  dis- 
posed to  rise  to  the  surface.  Guibourt,  therefore,  recommends  that  it  should  not 
be  added  till  the  syrup  is  boiling  hot,  and  should  then  be  poured  in  from  a  height, 
in  order  to  increase  the  quantity  of  air  entangled  in  it. 

M.  Salles,  an  apothecary  of  Clermont-Ferrand,  in  France,  recommends  that 
syrups  which  require  clarification  should  be  .treated  in  the  following  manner. 
Allow  the  liquor  with  which  the  syrup  is  to  be  prepared,  without  previously  de- 
canting or  filtering  it,  to  become  quite  cold  ;  then  mix  with  it  the  white  of  eggs 
unbeaten,  in  the  proportion  of  one  egg  for  every  five  or  six  pounds  (avoirdu- 
pois) of  sugar  employed  ;  and.liaving  added  the  sugar  or  honey,  boil  the  whole 
for  half  an  hour,  or  until  a  portion  of  the  syrup  upon  cooling  exhibits  flocculi 
of  albumen  floating  in  a  transparent  medium.  During  the  ebullition  care  must 
be  taken  to  agitate  the  syrup  in  such  a  manner  as  to  prevent  the  formation  of 
foam  upon  its  surface.  When  allowed  to  cool,  the  coagulated  albumen  with  the 
impurities  subsides,  and  the  clear  syrup  floats  above,  and  may  be  drawn  off  or 
decanted.  In  this  process  the  albumen  sinks,  because  not  incorporated  with  air. 
M.  Salles  calls  it  clarification  per  descensum,  and  states  that  it  is  applicableto 
all  syrups  of  a  density  below  30°  Baume  at  the  boiling  point.  (Journ.  de  Pharm., 
xxiv.  490.) 

From  the  observations  of  M.  Maumene,  it  appears  that  a  solution  of  pure  cane 
sugar,  when  long  kept,  undergoes  a  molecular  change  analogous  to  that  pro- 
duced by  tho  reaction  of  weak  acids;  the  saccharine  liquid  becoming  brown 
when  boiled  with  potassa.  But,  as  this  phenomenon  is  exhibited  alike  by  uncrys- 
tallizable  sugar  and  byglucosejtheexperiment  does  not  determine  which  of  those 
forms  of  saccharine  matter  has  been  produced.  {Gomples  Bendus,  xxxix.  914.) 
Prof.  Procter  has  observed  a  similar  change  in  simple  syrup  which  had  been 
kept  in  his  cabinet  for  six  years.  (Am.  Journ.  of  Pharm.,  xxvii.  430.) 

M.  Schaeuffele,  having  noticed"  on  one  occasion,  in  the  preparation  of  simple 
syrup,  that  the  foam  exhibited  a  singular  blue  colour,  while  a  part  of  the  cane 
sugar  was  rapidly  transformed  into  the  uncrystallizal)le  variety,  made  investi- 
gations as  to  the  cause  of  the  phenomenon,  and  was  led  to  the  conclusion  that 
it  was  the  presence  of  indigo  in  the  loaves  of  sugar,  introduced  with  the  view  of 
giving  brilliance  to  their  whiteness ;  but  M.  Gaultier  de  Claubry  is  of  the  opinion 
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that  the  blaeness  might  be  owing  to  some  derivative  of  anilin,  and  that  the  use 
of  such  a  syrup  might  be  hazardous.  (Journ.  de  Pharm.,  4e  ser.,  ii.  161.) 

Syrup  is  very  useful  iu  the  formation  of  pills  and  mixtures,  and  in  various 
other  pharmaceutical  operations  in  which  sugar  in  solution  is  required. 

The  U.  S.  syrup  has  the  sp.gr.  1  31*1,  which  is  as  near  as  may  be  the  true 
standard  in  our  climate.  That  of  the  Br.  syrup  is  1"380,  probably  adapted  to 
the  climate  of  Great  Britain,  which  is  not  so  cold  in  winter  as  ours,  at  least  in 
the  Northern  and  Middle  States. 

Pharm.  Uses.  In  preparing  Pilulae  Aloes  et  Myrrhae,  U.  S.;  Pil.  Cambogiae 
Composita,  Br.;  Pil.  Galbani  Comp.,  U.  S.;  Pil.  Scillae  Comp..  U.  S. 

Ojif.  Prep.  Confectio  Opii,  Br.;  Oonfectio  Scaminonii,  Br.;  MisturaCreasoti, 
7>r.;  Mistura  Cretae,  i?r;  Piluhi  Cambogiae  Composita,  i^/*.;  Pilulae  Ferri  Car- 
bonatis,  U.8.;  Pilulae  Ferri  Conipositae,  U.S.;  Syrupus  Acidi  Citrici,  U.S.; 
Syrupus  Aurantii,  Br  ;  Syrupus  Ferri  iodidi,  U.  S.;  Syrupus  Ipecacuanliae, 
U.  S.;  Syrupus  Lactucarii,  U.  S.;  Syrupus  llhei,  U.  S  ;  Syrupus  RheiAromati- 
cus,  U.S.;  Syrupus Rubi,  U.S.;  Syrupus  Ziugiberis,  Br.  W. 

SYRUPUS  ACACIA.  TJ.  S.    Syrup  of  Gum  Arabic. 

"Take  of  Gum  Arabic,  in  pieces,  two  trot/ounces  ;  Sugar  [refined],  in  coarse 
powder,  fourteen  troi/ounces;  Water  eight  flaidounces.  Dissolve  in  the  Water, 
first,  the  Gum  Arabic  without  heat,  then  the  Sugar  with  a  gentle  heat,  and 
strain."  U.  S. 

The  gum  should  be  carefully  selected  ;  and,  if  its  solution  contain  impuri- 
ties, it  should  be  strained  before  the  addition  of  the  sugar.  On  the  whole,  tak- 
ing into  consideration  the  great  liability  to  the  use  of  materials  not  quite  pure, 
it  might  be  advisable,  in  all  cases,  to  heat  momentarily  to  the  boiling  point, 
skim  off  what  may  rise  to  the  surface,  and  then  strain.  This  syrup  is  useful  in  the 
preparation  of  mixtures-,  pills,  and  troches,  and  is  a  good  demulcent;  but  unfortu- 
nately the  proportion  of  the  gum  to  the  sugar  is  too  small  to  meet  all  the  indica- 
tions calling  for  the  conjoint  use  of  these  two  substances,  and  could  not  be  much 
increased  without  endangering  the  stability  of  the  preparation.  W. 

SYRUPUS  ACIDI  CITRICI.  U.S.    Syrup  of  GUric  Add. 

"Take  of  Citric  Acid,  in  fine  powder,  one  hundred  and  twenty  grains ;  Oil 
of  Lemon /our  minims;  Syrup  two  pints.  Rub  the  Citric  Acid  and  Oil  of 
Lemon  with  a  fluidounce  of  the  Syrup  ;  then  add  the  mixture  to  the  remainder 
of  the  Syrup,  and  dissolve  with  a  gentle  heat."  U.  S. 

This  is  more  uniform  in  its  character,  keeps  better,  and  is  more  readily  pre- 
pared than  lemon  syrup,  but  does  not  equal  it  in  flavour,  if  the  latter  is  well 
made.  If  long  kept  it  is  apt  to  acquire  a  musty  taste,  and  to  deposit  grape  sugar 
copiously,  in  consequence  of  the  action  of  the  acid  on  the  cane  sugar.  It  is  much 
employed  as  an  agreeable  and  refrigerant  addition  to  drinks,  especially  car- 
bonic acid  water.  Tartaric  acid,  on  account  of  its  greater  cheapness,  has  not 
unfrequently  been  substituted  for  the  citric;  but  the  syrup  made  with  it  does 
not  keep  so  well,  and,  moreover,  is  more  apt  to  irritate  the  stomach. 

Off.  Prep.  Liquor  Magnesiae  Citratis,  U.  S.  W. 

SYRUPUS  ALLII.  U.  S.    Syrup  of  Garlic. 

"Take  of  Garlic,  sliced  and  bruised,  six  tr-oyounces ;  Sugar  [refined],  in 
coarse  powder,  twenty-four  troyounces  ;  Diluted  Acetic  Acid  a  pznL  Mace- 
rate the  Garlic  with  ten  fluidouncesof  the  Diluted  Acetic  Acid,  in  a  glass  ves- 
sel, for  four  days,  and  express  the  liquid.  Then  mix  the  residue  with  the  re- 
mainder of  the  Acid,  and  again  express  until  sufficient  additional  liquid  has 
been  obtained  to  make  the  whole,  when  filtered,  measure  a  pint.  Lastly,  in- 
troduce the  Sugar  into  a  two-pint  bottle,  pour  upon  it  the  filtered  liquid,  and 
agitate  until  it  is  dissolved."  U  S. 

This  preparation  is  made  upon  correct  principles  ;  as  vinegar  is  a  better  sol- 
vent of  the  active  matter  of  garlic  than  water.  The  syrup  is  given  in  chronic 
catarrhal  affections  of  the  lungs,  and  is  particularly  beneficial  in  infantile  cases, 
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by  the  stimulus  wliifh  it  afTDids  to  tlio  nervous  system,  A  teaspoonful  niny  lx» 
given  for  u  dose  to  u  cliilil  a  year  old.  W. 

SYRUPUS  AMYODAL^.  U.^.  S>/ntpo/AlnwnJ.  Si/rup of Chv/fat. 

"Take  of  Sweot  Almond  Iwelce  troyouncf-H ;  liittur  Almond  /our  troij' 
ouncen  ;  Suffur  [ri'liuctl],  in  coarse  powder,  Herenlif-tivo  Iroijounri'H ;  Wiiter 
thrfe  pinta.  Haviiijj;  bliuifhcd  the  Almonds,  rul)  tlicm  in  a  mortar  to  a  very 
fine  paste,  addinj^,  durin;;  the  trituration,  three  (luidounces  of  the  Wiitur  and 
twelve  troyounces  of  the  Suj:^ar.  Mix  the  paste  thorouf,'hly  with  the  remainder 
of  the  Water,  strain  with  strong  expression,  add  to  the  strained  liquid  the  re- 
mainder of  the  Suufar,  and  dissolve  it  with  the  aid  of  a  pjentleheal.  Lastly,  strain 
the  solution  through  muslin,  and,  having  allowed  it  to  cool,  keep  it  in  well- 
stopped  bottles  in  a  cool  place."  U.  S. 

This  process  correspomls  closely  with  that  of  the  French  C(jdex.  Orange- 
flower  water,  however,  which  is  an  ingredient  of  the  French  preparation,  is 
wanting  in  ours.  It  may  be  added  to  the  syrup,  in  the  quantity  of  half  a  pint, 
immediately  after  the  sugar  is  dissolved. 

P^or  a  modified  formula  for  preparing  syrup  of  orgeat,  by  M.  Capdeville,  the 
reader  is  referred  to  the  American  Journol of  Pharmaci/{\xvnAbO),\n  which 
it  is  copied  from  the  lieperl.  de  Pharm.  of  January,  18')5 

This  is  an  elegant  syrup,  much  employed  in  Europe,  and  occasionally  in  this 
country.  It  isdenmlcent,  nutritive,  and,  in  con.seqiuMice  of  the  hydrocyanic  acid 
of  the  bitter  almonds,  somewhat  sedativ(!.  It  is  said  to  impair  greatly  the  odour 
of  musk  and  assafetida,  when  mixed  with  them.  It  may  be  added  to  cough  tnix- 
tures,  or  used  for  flavouring  drinks  in  complaints  of  the  chest.  VV. 

SYRUPUS  AURANTII  CORTICIS.  C^.6\  Sykupus  Aurantii. 
Br.    Sijrup  of  Orayir/e  Peel. 

"Take  of  Sweet  Orange  Peel. recently  dried  and  in  moderately  fine  powder, 
two  troi/ounces  ;  Carbonate  of  Magnesia  half  a  troynunce  ;  Sugar  [relined], 
in  coarse  powder,  twenty-eight  troyounces ;  Alcohol,  Water,  each,  a  sufficient 
quantity.  Moisten  the  Orange  Peel  with  half  a  fluiilounce  of  Alcohol,  introduce 
it  into  a  conical  percolator,  and  pour  Alcohol  up  )n  it  until  six  fluidouiices  of 
tincture  have  passed.  Evaporate  this,  at  a  temperature  not  exceeding  120°,  to 
two  (luidounces,  add  the  Carbonate  of  Magnesia  and  a  tro^-ouncc  of  the  Sugar, 
and  rub  them  together,  gradually  adding  half  a  pint  of  Water  during  the  tritu- 
ration. Then  filter,  and,  having  added  sudicient  water  to  make  the  liquid  mea- 
sure a  pint,  dissolve  in  it  the  remainder  of  the  Sugar  with  the  aid  of  a  gentle 
heat,  and  strain."  U.  S. 

"Take  of  Tincture  of  Orange  Peel  one  Jiuidounce  ;  Syrup  seven  Jluidounces. 
Mix."  Br. 

The  present  U.  S.  formula  is  a  great  improvement  over  that  of  1850,  in  which 
water  was  used  as  the  menstruum,  and  consequently  but  little  relatively  of  the 
volatile  oil  of  the  rind  was  extracted.  Not  only  is  alcohol  used,  but  afterwards, 
when,  the  greater  part  of  the  alcohol  having  been  evajjorated  as  no  longer 
needed,  water  is  added,  care  is  taken,  by  rubbing  this  and  the  concentrated  tinc- 
ture with  carbonate  of  magnesia,  to  enable  the  water  to  take  up  and  hold  in 
solution  the  oil  extracted  by  the  alcohol.  The  present  syrup  is  conse(picntly 
much  more  highly  flavoured  than  the  one  which  it  has  superseded.  In  tlie  eva- 
poration it  is  important  that  the  heat  should  not  exceed  120°,  in  consequence  of 
the  volatile  nature  of  the  active  principle  of  the  peel ;  and,  to  facilitate  the  solu- 
tion of  the  sugar,  it  should  be  previously  powdered.  The  British  preparation, 
which  is  a  mere  mixture  of  the  tincture  with  syrup,  is  in  all  respects  inferior. 
The  U.  S.  formula  is  that  of  Prof  Procter,  which  was  published  in  the  eleventh 
edition  of  the  U.  S.  Dispensatory  (page  1274).  The  use  of  carbonate  of  mag- 
nesia was  first  suggested  by  Mr.  John  I).  Finley. 

The  syrup  has  an  agreeable  flavour,  for  which  alone  it  is  employed.  Prepared 
according  to  the  U.  S.  process  of  1850,  it  was  apt  to  ferment  in  warm  weather ; 
an  objection  to  which  the  present  £.yrup  is  not  liable. 

Off'.  Prep.  Confectio  Sulphuris,  Br.  W. 
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SYRUPUS  AURANTII  FLORUM.  U.S.  Syrupus  Aurantii 
Floris.  Br.    Syrup  of  Orange  Flowers. 

"  Take  of  Orang-e  Flower  Water  five  fiuidounces  ;  Sugar  [refined],  in  coarse 
powder,  thirty-six  froyounces  ;  Distilled  Water  fifteen  fiuidounces.  Dissolve 
the  Sugar  in  the  Distilled  Water,  with  the  aid  of  a  gentle  heat,  and  raise  the 
temperature  to  the  boiling  point.  When  the  solution  is  nearly  cold,  mix  thor- 
oughly with  it  the  Orange  Flower  Water,  and  strain."  U.  S. 

"Take  of  Orange-flower  Water  eight  fiuidounces ;  Refined  Sugar  three 
pounds  [avoirdupois]  ;  Distilled  Water  sixteen  fiuidounces,  or  a  sufficiency. 
Dissolve  the  Sugar  in  the  Distilled  Water,  by  means  of  heat;  strain,  and  when 
nearly  cold  add  the  Orange-flower  Water,  with  a  sufficient  quantity  of  Distilled 
Water,  if  necessary,  to  make  the  product  four  pounds  and  a  half  [avoird.].  The 
sp.  gr.  should  be  1-330.''  Br. 

This  is  used  chiefly  for  flavouring  mixtures.   The  dose  is  a  fluidrachm.    W. 

SYRUPUS  FERRI  lODIDI.  U.S.,  Br.  Liquor  Ferri  Iodidi.  U.S. 
1850.    Syru}!  of  Iodide  of  Iron.    Solution  of  Iodide  of  Iron. 

"  Take  of  Iodine  two  troyounces  ;  Iron,  in  the  form  of  wire  and  cut  in  pieces, 
three  hundred  grains  ;  Distilled  Water  three  fiuidounces  ;  Syrup  a  sufficient 
quantity.  Mix  the  Iodine,  Iron,  and  Distilled  Water  in  a  flask  of  thin  glass, 
shake  the  mixture  occasionally  until  the  reaction  ceases,  and  the  solution  has 
acquired  a  green  colour  and  lost  the  smell  of  iodine.  Then,  having  introduced 
a  pint  of  Syrup  into  a  graduated  bottle,  heat  it  by  means  of  a  water-bath  to  212°, 
and  through  a  small  funnel  inserted  in  the  mouth  of  the  bottle,  filter  into  it  the 
solution  already  prepared.  When  this  has  passed,  close  the  bottle,  shake  it  thor- 
oughly, and,  when  the  liquid  has  cooled,  add  sufficient  Syrup  to  make  the  whole 
measure  twenty  fiuidounces.  Lastly,  again  shake  the  bottle,  and  transfer  its 
contents  to  two-ounce  vials,  which  must  be  well  stopped."  U.S. 

"  Take  of  fine  Iron  Wire  one  ounce  [avoirdupois]  ;  Iodine  two  ounces 
[avoird.]  ;  Refined  Sugar  twenty-eight  ounces  [avoird.]  ;  Distilled  Water  thir- 
teen fiuidounces.  Prepare  a  syrup  by  dissolving  the  Sugar  in  ten  [fluid]ounce8 
of  the  Water  with  the  aid  of  heat.  Digest  the  Iodine  and  the  Iron  Wire  in  a 
flask,  at  a  gentle  heat,  with  the  remaining  three  [fluid]ounces  of  the  Water,  till 
the  froth  becomes  white  ;  then  filter  the  liquid,  while  still  hot,  into  the  syrup, 
and  mix.  The  product  should  weigh  two  pounds  eleven  ounces  [avoird.],  and 
should  have  the  sp.  gr.  1"385.  It  contains  4 '3  grains  of  iodide  of  iron  in  a  flui- 
drachm." Br. 

These  preparations  furnish  solutions  of  iodide  of  iron,  rendered  more  perma- 
nent by  sugar.  The  mode  of  making  the  iodide  is  precisely  the  same  as  that 
given  under  the  head  of  Ferri  lodidum.  The  gentle  heat  employed  in  the  Bri- 
tish process  is  unnecessary.  The  iodine  should  be  quite  dr\^;  as,  if  moist,  as 
British  iodine  often  is,  less  iodide  of  iron  will  be  formed  and  the  syrup  will  be 
proportionably  weaker.  In  both  processes  a  large  excess  of  iron  is  taken,  being 
greatest  in  the  British.  A  moderate  excess  is  useful  in  preventing  the  solution 
of  iodide  of  iron  from  undergoing  any  change  from  the  absorption  of  oxygen 
during  filtration,  before  it  comis  in  contact  with  the  sugar.  Assuming  that  the 
iodine  without  loss  is  all  converted  into  iodide  of  iron,  it  is  easy  to  calculate  the 
strength  of  the  officinal  solutions.  Thus,  it  will  be  found  that  the  U.  S.  solution 
contains  t'33  grains,  and  that  of  the  British  Pharmacopoeia  about  4*30  grains 
of  the  dry  iodide  to  the  fluidrachm.  In  both  preparations  there  is  sufficient  sugar 
to  constitute  a  syrup  ;  the  present  U.  S.  i)rocess  differing  in  this  respect  from 
that  of  1850,  which  was  denominated  a  solution,  because  containing  insufficient 
sugar  to  be  entitled  to  the  name  of  a  syrup.  Indeed,  the  proportion  of  sugar  in 
the  old  formula  was  insufficient  duly  to  protect  the  iodide,  and  was  therefore  in- 
creased. In  the  solution  of  1850,  a  coil  of  iron  wire,  or  a,  strip  of  bright  iron, 
immersed  in  the  solution,  was  found  to  assist  in  preserving  it  from  change. 

The  plan  of  protecting  the  solution  of  iodide  of  iron  from  change  by  saccha- 
rine matter  originated  with  M.  Frederking,  of  Riga,  who  published  a  formula 
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for  the  purpose  in  liuchner^s  Reperlorium  in  1839.  The  same  plan  was  pro- 
posL'il  ill  a  paporby  i'rof.  Procter,  contained  in  tlie  Amor.  Jnurn.  of  Pharmacy 
for  April,  1840.  In  tlie  .luuriialde  PharmacieUyv  Marcli,  1841.  Pr.  DupaKquier, 
of  Lyons,  claims  to  have  made  a  pure  i()tli<lt»  of  iron,  protected  hy  Kvrup  of  jrum, 
as  early  as  1838.  In  tlu)  Pliarm.  Journ.  for  Aujj:ust,  1841,  tlie  late  Dr.  A.  T. 
Tlionisun  published  a  paper  in  which  he  conlinncd  the  results  of  Frederkinjf  and 
Procter,  and  propo.sed  a  fonuula  for  a  utruiuj  mjrup,  which  is  the  l>aHi8  of  that 
adopted  by  the  IJritisli  Pharmacopoeia. 

Propei'lies.  The  (J-  S.  xyntp  of  iodide  of  iron  is  a  transparent  liquid,  of  a 
pale-preen  colour,  and  deposits  no  sediment  on  being  kept;  nor  does  it  tinge  a 
solution  of  starch  blue,  showing  that  it  is  well  protected.  In  regard  to  the  for- 
mer U.  S.  j)reparation,  Mr.  E.  S.  Wayne  observed  that,  when  kept  for  soujc  time, 
it  occasionally  deposited  grape  sugar,  into  which  the  cane  sugar  was  converted^ 
probablv  through  the  agency  of  hydriodic  acid.  According  to  Mr.  J.  M.  Maisch, 
of  this  city,  the  solution  was  decomposed  not  only  by  light,  but  also  by  the  ac- 
tion of  atmospheric  oxygen  in  bottles  partly  filled  and  frequently  opened.  The 
oxidation  of  the  iron  and  the  evolution  of  the  iodine  were  accelerated  by  the 
action  of  light,  when  tiie  solution  was  thus  in.securely  kept;  but,  when  the  altered 
solution  was  transferred  to  air-tight  bottles,  completely  filled,  and  exposed  to  tiie 
direct  light  of  the  sun,  it  resuujed  its  transparency  ;  and  its  original  colour  was 
restored,  or  rendered  much  lighter.  After  this  restoration  the  solution  could  not 
be  the  .same;  and  Mr.  Maisch  thought  it  probable  that  it  contained  some  iodate 
of  sesquioxide  of  iron.  (See  his  papers  in  the  Am.  Joui'n.  of  Pharm.  for  Sept. 
1854,  and  May,  1855.)  The  removal  of  the  apparent  defects  of  a  solution  of 
iodide  of  iron  by  the  action  of  sunlight  is,  therefore,  not  an  admissible  expedi- 
ent; because  it  changes  the  nature  of  the  solution.  Mr.  Maisch  discovered  cop- 
per in  a  sample  of  this  preparation.  It  may  be  detected  by  putting  into  the 
solution  a  piece  of  bright  iron,  which,  by  a  prolonged  contact,  will  be  covered 
with  cop[)er,  if  tliat  metal  be  present.  Syrup  of  iodide  of  iron  is  rendered  brown 
by  sulphuric  acid,  and  emits  violet  vapors  when  heated.  It  should  not  contain 
anv  free  iodine,  which,  if  present,  may  be  detected  by  the  production  of  a  blue 
colour  with  starch 

These  observations  of  Mr.  Maisch  in  reference  to  the  former  Liquor  Ferri 
lodidi,  so  far  as  concerns  the  influence  of  light,  are  probably  true  of  the  pre- 
sent syrup,  though  the  greater  i)roportion  of  sugar  contained  gives  it,  no  doubt, 
additional  protection  against  the  oxidizing  influence  of  the  air. 

Dr.  Squibb  states,  in  a  communication  to  the  American  Journal  of  Pharmacy 
(March,  1868,  p.  99),  that,  after  considerable  experience  with  the  U.  S.  prepa- 
ration, he  has  known  it  to  become  discoloured  only  in  one  instance;  so  that 
with  care  to  avoid  all  injurious  exposure  it  may  be  expected  to  keep  well.  But, 
in  cou.sequence  of  the  facility  with  which  it  undergoes  decomposition,  with  the 
liberation  of  iodine,  it  is  very  liable  to  become  discoloured  with  the  least  want 
of  care.  He,  therefore,  proposes,  as  a  remedy  for  this  inconvenience,  to  add 
to  the  discoloured  .^syrup  a  very  small  proportion  of  a  solution  of  hyposulphite 
of  soda,  which,  without  injury  to  the  preparation,  removes  the  colour,  and  in  a 
great  degree  restores  the  transparency.  For  tiiis  i)urpose  fifteen  or  twenty  grains 
of  the  crystallized  hyposulphite  may  be  dis.solved  in  a  fluidouTice  of  water;  and 
from  fifteen  to  twenty  minims  of  the  solution  are  sufficient  for  a  pint  of  syrup, 
if  not  darker  than  brown  sherry.  The  .solution  is  simply  added  to  the  syrup, 
and  shaken  up  with  it  in  the  bottle.  If  the  discolouration  be  deeper,  more  will 
be  required  ;  and  the  quantity  requisite  for  the  effect  is  a  measure  of  the  amount 
of  chanj'e  that  may  have  occurred.  Glycerin  has  been  proposed  as  a  substitute 
for  sugar  in  this  preparation,  and  it  answers  the  same  jiurpose,  but  it  may  be 
doubted  whether  more  effectually.  Such  a  preparation,  however,  would  come 
properly  under  the  Glycerates  of  the  Br.  Pharmacopoeia. 

When  the  syrup  is  concentrated  it  becomes  brown,  and,  when  evaporated  to 
dryness,  forms  a  mass  which  may  be  dialled  i<accharine  iod.ide  of  iron,  and  which 
is  not  entirely  soluble  again,  a  little  sesquioxide  of  iron  being  left.  This  saccha- 
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rine  iodide,  being  protected  by  the  sugar  it  contains,  is  not  liable  to  the  objections 
which  apply  to  the  pure  solid  salt,  and  may  be  made  into  pills. 

Medical  Pi'operties.  These  have  been  detailed  under  the  head  of  Ferri  To- 
didum.  The  dose  of  the  syrnp  is  from  20  to  40  minims,  diluted  with  water.  The 
dilution  should  be  made  at  the  moment  it  is  taken ;  and,  in  order  to  guard  against 
injury  to  the  teeth,  the  mouth  should  be  carefully  washed  after  each  dose. 

Solution  of  iodide  of  iron  is  sometimes  used  a^an  external  application;  and 
when  so  employed,  the  necessary  dilution  should  be  made  at  the  moment  of  ap- 
plying it.  B. 

SYRUPITS  FERHI  PIIOSPTIATIS.lJr.  Sympof  Phosphate  of  Iron. 

"  Take  of  Granulated  Sulphate  of  Iron  two  hundred  and  twenty-four  grains  ; 
Phospiiate  of  Sodii  two  hundred  grains  ;  Acetate  of  Soda  seventy-four  grains  ; 
Diluted  Phosphoric  Acid  five  fiuidouncei<  and  a  half;  Refined  Sugar  eight 
ounceti  [avoirdupois] ;  Distilled  Water  eight  fluidounces.  Dissolve  the  Sul- 
phate of  Iron  in  four  [fluidjounces  of  the  Water,  and  the  Phosphate  and  Ace- 
tate of  Soda  in  the  remainder  ;  mix  the  two  solutions,  and,  after  careful  stirring, 
transfer  the  precipitate  to  a  calico  filter,  and  wash  it  with  Distilled  Water,  till 
the  filtrate  ceases  to  be  affected  by  chloride  of  barium.  Then  press  the  precipi- 
tate strongly  between  folds  of  bibulous  paper,  and  add  to  it  the  Diluted  Phos- 
phoric Acid.  As  soon  as  the  precipitate  is  dissolved,  filter  the  solution,  add  the 
Sugar,  and  dissolve  without  heat.  The  product  should  measure  exactly  twelve 
fluidounces."  Br. 

The  first  part  of  this  process  is  almost  precisely  a  repetition  of  that  of  the 
Br.  Pharmacopoeia  for  phosphate  of  iron.  (See  Ferri  Phosphas.)  But  after 
that  salt  has  been  prepared,  instead  of  being  dried,  it  is  first  strongly  pressed, 
and  tlien  dissolved  in  the  dilute  phosphoric  acid,  and  made  into  a  syrup  with 
sugar.  As  the  phosphate  of  iron  is  insoluble  in  water,  it  was  necessary  to 
have  recourse  to  an  acid  to  effect  its  solution,  and  the  phosphoric  acid  was 
selected  as  therapeutically  co-indicated.  Each  fluidrachm  contains  one  grain 
of  the  phosphate  of  iron.  (Br.)  For  its  properties  and  uses,  see  Ferri  Fhoi^phas 
(page  1186).    The  dose  is  one  or  two  fiuidrachms.  W. 

SYRUPUS  HEMIDESMI.  Br.  Syrup  of  Hemidesmus.  Syrup  of 
Indian  Sarsaparilla. 

"Take  of  Hemidesmus  Root,  bruised,  four  ounces  [avoirdupois];  Refined 
Sugar  twenty-eight  ounces  [avoird] ;  Boiling-Distilled  Water  one  pz??^  [Imperial 
measure].  Infuse  the  Hemidesmus  in  the  Water,  in  a  covered  vesssel,  for  four 
hours,  and  strain.  Set  it  by  till  the  sediment  subsides  ;  then  decant  the  clear 
liquor,  add  the  Sugar,  and  dissolve  by  means  of  a  gentle  heat.  The  product 
should  weigh  two  pounds  ten  ounces,  and  should  have  the  specific  gravity  r335." 

This  is  a  very  weak  preparation.  The  dose  is  stated  at  one  fluidrachm,  but 
the  syrup  may  be  taken  almost  ad  libitum.  (See  Hemidesmus.)  W. 

SYRUPUS  IPECACUAOTI^.  U.S.    Syrup  of  Ipecacuanha. 

"  Take  of  Fluid  Extract  of  Ipecacuanha  two  fluidounces ;  Syrup  thirty  fluid- 
ounces.     Mix  them."  U.  S. 

By  the  former  U.  S.  process  of  1850,  a  tincture  of  ipecacuanha  was  first 
formed  with  diluted  alcohol,  then  reduced  by  evaporation  so  as  to  drive  off  the 
alcohol,  and  afterwards  diluted  with  water  and  made  into  a  syrup  with  sugar. 
The  present  process  simply  mixes  the  fluid  extract,  which  is  an  officinal  prepara- 
tion, with  syrup.  The  French  Codex  dissolves  the  alcoholic  extract  of  ipecacu- 
anha in  water,  and  then  mixes  it  with  syrup;  but  it  is  obvious  that  the  U.  S. 
plan  is  preferable,  as  it  spares  the  continued  heat  recpiisite  to  reduce  the  tincture 
to  dryness.  The  present  U.  S.  syrup,  which  is  twice  as  strong  as  that  of  1850, 
is  made  in  accordance  with  the  suggestions  of  Mr.  Laidley,  of  Richmond,  Ya., 
who  found  the  syrup,  as  ordinarily  prepared,  to  spoil  by  keeping.  (Am.  Journ. 
of  P harm.,  xxvi.  lO-S.) 

This  syrup  is  chiefly  applicable  to  the  cases  of  children.  One  fluidounce  of  it, 
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prepared  nccordin^jf  to  the  U.  S.  formula,  should  contdln  the  virtues  of  thirty 
gruiiis  of  ipccucuiiuhu.  The  doso  of  it,  as  nn  emotic,  is  for  an  adult  froni  four 
fluidraclims  to  a  lliiidounco,  for  a  cliild  a  year  or  two  old,  from  thirty  niiiiiiiiri  lo 
a  fluidrachin,  ri'iunitfd  every  lifiocu  or  twonty  minutes  till  it  act».  As  an  ex- 
pectorant, the  dose  for  an  adult  is  thirty  minims  or  a  fluidrachm,  for  a  child  from 
»iwo  to  ten  minims.  W. 

J.  SYRUrUS  KUAMERI^.  C^.6\  Syrup  of  Rhatamj. 
V-  "  Take  of  llhatany,  in  moderately  fine  powder,  twelve  lroyounce.8 ;  Sugar 
Trellned].  in  coarse  powder,  tliirttj  troi/ounces  ;  Water  a  nu(/icieiU  quantUy. 
Mix  the  Khiitany  with  half  a  pint  of  NVater,  and,  haviiiLf  allowed  the  mixture 
to  stand  for  two  hours,  introduce  it  into  a  glass  |)ercolator,  and  (gradually  pour 
Water  upon  it  until  four  pints  of  filtered  li<juor  are  obtained.  Evaporate  this, 
by  means  of  a  water-bath,  to  seventeen  (luidounces,  and,  having  added  the 
Sugar,  dissolve  it  with  the  aid  of  a  gentle  heat,  and  strain  the  solution  while 
hot.  This  Syrup  may  also  be  prepared  in  the  following  manner. 

"  Take  of  Extract  of  llhatany  Lwo  troyuuncdi;  Sugar,  in  coarse  powder,  Ikirty 
troyounces  :  Water  a  pint.  Dissolve  the  Extract  in  the  Water,  and  lilter  ;  then, 
having  added  the  Sugar,  dissolve  it  with  the  aid  of  a  gentle  heat,  and  siraiu 
the  solution  while  hot."  U.  S. 

As  rhatany  yields  a  variable  proportion  of  extract,  it  follows  that  the  syrup 
resulting  from  these  two  modes  of  preparation  must  difter.  To  obviate  this 
evil  as  far  as  possible,  care  should  be  taken,  in  following  the  first  process,  to 
select  the, best  rhatany,  and  preferably  the  small  roots,  as  it  is  these  only  which 
will  yield  tv/o  ounces  of  good  extract  to  the  pound. 

In  the  second  process,  extract  of  rhatany  as  free  as  possible  from  insoluble 
matter  should  be  chosen ;  and  that  prepared  according  to  the  U.  S.  directions 
will  be  found  the  best.  (See  Extraclum  Kramerise.)  This  preparation  affords  a 
convenient  mode  of  exhibiting  rhatany  to  infants.  The  dose  for  an  adult  is  half 
a  fluidounce,  for  a  child  a  year  or  two  old,  twenty  or  thirty  minims.        W. 

SYRUPUS  LACTUCAREL  U.S.   Syrup  of  Lactucarium. 

"Take  of  Lactucarium  a  Iroyounce  ;  Syrup  fourteen  fiuidounces  ;  Diluted 
Alcohol  a  HUjfficient  quantUy.  Rub  the  Lactucarium  with  sufficient  Diluted 
Alcohol,  gradually  added,  to  bring  it  to  a  syrupy  consistence.  Then  introduce 
it  into  a  conical  percolator,  and,  having  carefully  covered  the  surface  with  a 
piece  of  muslin,  gradually  pour  Diluted  Alcohol  upon  it  until  half  a  pint  of 
tincture  has  passed.  Evaporate  this,  by  means  of  a  water-bath,  at  a  tempera- 
ture not  exceeding  160°,  to  two  fluidounces,  mix  it  with  the  Syrup,  previously 
heated,  and  strain  while  hot."  U.  S. 

This  syrup  has  the  virtues  of  lactucarium,  free  from  its  inert  albuminous 
matter.  It  is,  however,  objectionable  on  account  of  its  want  of  transparency, 
and  in  some  measure  also  from  its  disagreeable  taste.  The  former  of  these 
objections  it  has  been  proposed  to  obviate  by  the  use  of  carbonate  of  magnesia 
as  in  the  U.  S  formula  for  Syrup  of  Tolu  ;  the  latter  by  the  addition  of  one  of 
the  aromatic  Waters.  When  the  tincture  obtained  by  percolation  in  the  above 
process  is  reduced  to  two  fluidounces,  a  deposition  takes  place  of  active  mat- 
ter, which  is  afterwards  in  part  lost,  in  the  straining,  md  in  part,  so  far  as  re- 
dissolved  by  means  of  the  heat,  is  subsequently  deposited  or  held  suspended 
in  the  syrup.  Mr.  P.  M.  Bedford  proposes  to  rub  the  tincture  before  evapora- 
tion, and  four  fluidounces  of  water,  in  a  mortar,  with  a  drachm  of  carbonate  of 
magnesia  and  a  troyounce  of  sugar,  then  to  lilter,  evaporate  at  160°  to  six  fluid- 
ounces,  add  thirteen  ounces  of  sugar  to  form  a  syrup,  and  when  this  is  nearly 
cool,  to  pour  it  into  a  bottle  containing  two  fluidounces  of  Orange-flower  Water. 
If  necessary,  water  is  to  be  added  to  make  the  measure  of  a  pint.  The  rubbing 
with  carbonate  of  magnesia  enables  t^e  menstruum  to  take  up,  as  far  as  it  is 
capable'  of  doing,  the  niatter  that  would  otherwise  be  deposited.  The  pro- 
portions of  the  ingredients  are  essentially  those  of  the  U.S.process.  {Am.  Journ. 
of  Pharm.,  Jan.  1869,  p.  48.)  A  proceeding  somewhat  similar  to  Mr.  Bed- 
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ford's,  but  using  powdeYed  pumice-stone  instead  of  carbonate  of  magnesia,  and 
rubbing  this  and  a  little  sugar  with  the  tincture  after  evaporation  instead  of 
previously,  has  been  recoramendcd  by  Mr.  James  Kenvvorihy,  who  assures  us 
that  the  result  is  a  beautifully  clear  syrup,  with  the  flavour  and  appearance 
of  Aubergier's,  and  the  virtues  of  that  of  the  U.  S.  Pharmacopoeia,  {[bid., 
March,  1868,  p.  113.)*  The  dose  is  two  or  three  fluidrachms.  W. 

SYRUP  US  LIMONTS.  U.  S.,  Br.     Syrup  of  Lemon. 

"Take  of  Lemon  Juice,  recently  expressed  and  strained,  a  pin^/  Sugar  [re- 
fined], in  coarse  powder,  forLy-eight  troyouncea  ;  Water  a  pint.  Mix  the  Lemou 
Juice  and  Water,  and,  having  added  the  Sugar  to  the  mixture,  dissolve  it  with 
the  aid  of  a  gentle  heat,  and  strain  the  solution  while  hot."  U.  S. 

"  Take  of  Fresh  Lemon  Peel  two  ounces  [avoirdupois]  ;  Lemon  Juice, 
strained,  one  pint  [Imperial  measure]  ;  Refined  Sugar  two  pounds  and  a  quarter 
[avoird.].  Heat  the  Lemon  Juice  to  the  boiling  point,  and,  having  put  it  into 
a  co.vered  vessel  with  the  Lemon  Peel,  let  them  stand  until  they  are  cold,  then 
filter,  and  dissolve  the  Sugar  in  the  filtered  liquid  with  a  gentle  heat.  The  pro- 
duct should  weigh  three  pounds  and  a  half  [avoird.],  and  should  have  the  sp- 
gr.  1-34."  Br. 

The  British  preparation  has  an  advantage  over  that  of  the  U.  S.  Pharma- 
copoeia in  possessing  more  of  the  aromatic  flavour  of  the  rind  ;  and  it  would 
be  an  improvement  to  our  formula  to  add  a  Httle  grated  fresh  lemon-peel  to 
the  other  ingredients.  In  the  present  U.  S.  syrup,  the  juice,  instead  of  being 
used  undiluted,  as  in  the  process  of  1850,  is  mixed  with  an  equal  measure  of 
water,  which  is  an  impruvement. 

This  syrup  forms  a  cooling  and  grateful  addition  to  beverages  in  febrile  com- 
plaints, and  serves  to  conceal  the  taste  of  saline  purgatives  in  solution.  W. 

SYRUPUS  MORI.  Br.     Syrup  of  Mulberries. 

"  Take  of  Mulberry  Juice  one  pint  [Imperial  measure]  ;  Refined  Sugar  two 
pounds  [avoirdupois]  ;  Rectified  Spirit  two  fluidounces  and  a  half.  Heat  the 

*  Aubergie?-'s  Syrup  of  Laetuearium.  Though  probably  inferior  in  efficacy  to  the  U.  S. 
syrup,  that  of  Aubergier  has  a  great  reputation  on  the  continent  of  Europe,  and  is  oc- 
casionally prescribed  here  instead  of  the  officinal.  It  diliers  so  much  from  ours,  that,  when 
it  is  prescribed,  the  apothecary  who  may  not  have  it  on  hand  should  not  substitute  the 
officinal  for  it,  unless  with  the  full  knowledge  of  the  prescriber.  In  order  to  obviate 
this  inconvenience,  it  is  advisable  that  there  should  be  a  formula,  readily  accessible,  by 
which  a  syrup  may  be  prepared,  sufficiently  representing  Aubergier's  for  all  practical 
purposes.  Prof.  Procter,  therefore,  has  done  the  profession  good  service  by  preparing 
and  publishing  such  a  process,  which  we  copy  here.  "  Take  of  Laetuearium  (German) 
half  au  ounce ;  Granulated  Sugar  an  ounce ;  Simple  Syrup  four  and  a.  half  pints ;  Citric 
Acid,  in  powder,  sixty  grains ;  Orange-liower  Water  four  fluidounces ;  Diluted  Alcohol, 
Water,  each,  a  sufficient  quantity.  Triturate  the  Laetuearium  with  the  Sugar  until  re- 
duced to  powder,  put  it  into  a  funnel-shaped  percolator,  pour  on  Diluted  Alcohol  until 
the  Laetuearium  is  nearly  exhausted,  or  until  ten  fluidounces  have  passed,  evaporate  to 
two  fluidounces,  and  add  it  to  the  Syrup,  previously  heated  by  boiling,  and  mix.  Con- 
tinue the  ebullition  slowly  until  the  whole  measures  four  pints  and  six  fluidounces. 
Then  add  the  Citric  Acid  and  strain,  and,  lastly,  when  nearly  cool,  the  Orange-flower 
Water,  and  mix  them.  Each  fluidounee  contains  the  strength  of  three  and  one-third 
grains  of  laetuearium.  The  syrup  is  light-brown  and  transparent."  [Ain.  Journ.  of 
Pharm.,  July,  18G6,  p.  290.) 

The  French  Codex  has  a  syrup,  called  Opiated  Syrup  of  Laetuearium  [Sirop  de  Laetu- 
earium Opiace),  in  which  an  alcoholic  extract  is  used  in  double  the  quantity  of  extract  of 
opium.  One  would  suppose  that,  in  such  a  proportion,  the  action  of  the  opium  would  en- 
tirely overwhelm  that  of  tiie  laetuearium  ;  but  we  are  assured  by  M.  Deschamps,  as 
the  well-ascertained  result  of  experiments  of  his  own  and  the  late  M.  Debout,  that  lae- 
tuearium given  with  opium  very  decidedly  opposes,  even  in  small  proportion,  the  un- 
pleasant eflects  caused  by  opium,  such  as  nausea,  stomachic  spasms,  headache,  &c.  (A?ui. 
de  Thcrap.,  1868,  p.  17) ;  and  hence  the  advantage  of  a  preparation  in  which  the  two 
narcotics  are  combined.  But  to  gain  all  the  good  results  of  this  experience,  it  is  un- 
necessary to  add  a  new  syrup  to  the  officinal  list ;  all  that  is  requisite  being  the  addition 
of  a  little  of  the  simple  syrup  of  laetuearium  to  any  preparation  of  opium,  the  antici- 
pated unpleasant  effects  of  which  it  is  desirable  to  prevent.  (Note  to  the  tliirteenth 
edition.) 
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Mull)orry  Juice  to  tlio  hoiliuff  point,  and  when  it  lios  cooled  filter  it.  Dissdive 
tiie  Sugar  in  the  (iltereil  liiiuid  with  n  gentle  heat,  and  add  the  Spirit.  The 
product  should  weigh  three  pounds  six  ounces  [avoird.J,  nnd  should  have  tho 
sp.  gr.  I  33."  Br. 

This  may  be  used  for  the  same  purposes  with  lemon  syrup.  Id  like  manner 
^pjrups  may  bo  prepared  from  various  succulent  fruits,  such  as  strawberrieti, 
ruHpherrieti,  blackberries,  currants,  pineapples,  <fec.  When  the  juice  is  thick, 
it  may  be  dilut<ul  with  from  one-third  of  its  l)ulk  to  an  equal  bulk  of  water  pre- 
viously to  the  addition  of  the  sugar.  In  the  preparation  of  raapbemj  syrup, 
which,  as  ordinarily  made,  is  apt  to  gelatinize,  M.  l^londeau  recommends  that 
the  .strained  juice  be  allowed  to  stand  from  eight  to  fifteen  liours,  according  to 
the  temperature,  in  order  to  ferment.  The  juice  separates  into  two  portions,  tho 
upper  thick,  the  lower  clear.  The  latter  is  to  be  separated  by  straining,  and  made 
into  a  syrup  with  the  usual  proportion  of  sugar.  The  process  of  the  London 
College  for  Syrupus  Mori,  retained  in  the  first  British  Pharmacopceia,  is  in  ac- 
cordance with  this  recommendation.  The.se  .syrups  are  employed  to  flavour  drinks, 
and  are  much  used  as  grateful  additions  to  carbonic  acid  water,*  W. 

SYRUPUS  PAPAVERIS.  Br.  Syrup  of  Poppies. 

"  Take  of  Poppy  Capsules,  dried,  freed  from  the  seeds,  and  coarsely  powdered, 
/^ir<f/-sia:ou/?(;'<?.s  [avoirdupois]  ;  Rectified  Sp'mt  sixteen  Jluidounces ;  Refined 
Sugar  four  pounds  [avoird.];  Boiling  Distilled  Water  a  sufficiency.  Mix  the 
Poppy  Capsules  witi)  four  pints  [Imperial  measure]  of  the  Water,  and  infuse  for 
twenty-four  hours,  stirring  them  frequently ;  then  pack  them  in  a  percolator,  and 
adding  more  of  the  Water,  allow  the  liquor  slowly  to  pass  until  about  two  gallons 
[Imp.  meas.]  have  been  collected,  or  the  poppies  are  exhausted.  Evaporate  the 
liquor  by  a  water-bath  untilit  is  reduced  to  three  pints  [Imp.  meas.].  When  quite 
cold,  add  the  Spirit,  let  the  mixture  stand  for  twelve  hours,  and  filter.  Distil  off 
the  spirit,  evaporate  the  remaining  liquor  to  two  pints  [  I  mp.  meas.],  and  then  add 

*  Some  practical  remarks  in  relation  to  these  syrups,  so  mnch  used  with  artificial  mineral 
water,  may  prove  useful  to  the  inexperienced  pharmaceutist.  Care  should  be  taken  that 
the  fruit  employed  should  be  fully  ripe,  and  freed -from  all  its  natural  attachments,  as 
calyx,  stem,  &c.,  and  from  all  other  impurities.  Without  being  previously  crushed,  it 
should  be  put  into  canvass  or  woollen  bag-s,  which  should  be  about  two-thirds  full  when 
placed  under  the  press.  The  expressing  force  should  be  gradually  increased,  so  as  effectu- 
ally to  remove  the  juice  with  as  little  of  the  tissue  of  the  fruit  as  possible.  It  is  customary 
to  make  a  pint  of  syrup  from  a  pint  measure  of  fruit,  and,  if  the  expressed  juice  is  insuffi- 
cient for  the  purpose,  to  dilute  it  with  water  ;  but  this  is  obviously  an  arbitrary  rule,  which 
cannot  be  universally  applied  without  injuriously  affecting  the  character  of  the  product. 
The  rule  in  the  text  is  better;  viz.,  to  dilute  the  juice  when  too  thick.  In  dissolving  the 
sugar,  as  short  an  exposure  to  heat  as  poi?sible  is  desirable.  Some  dissolve  the  sugar  in  a 
portion  of  the  juice  with  heat,  and  add  the  remainder  a  few  minutes  before  removal  from 
the  fire.  Some  fruits  contain  so  much  pectin  that  their  sj'rups  are  apt  to  gelatinize.  This 
is  particularly  the  case  with  currants  and  raspberries.  A  mode  of  preventing  this  result 
has  been  mentioned  in  the  text.  Another  method  is  to  add  to  the  juice,  after  expression, 
one-tenth  of  its  bulk  of  the  juice  of  sour  cherries,  allow  the  mixture  to  stand  for  fifteen 
hours,  and  then  separate  the  coagulated  pectin  by  very  gentle  pressure  in  a  cloth.  Pine- 
apple syrup  may  be  made  either  in  the  ordinary  mode,  or  by  slicing  the  fruit,  alternating 
the  slices  with  layers  of  powdered  sugar,  permitting  them  to  stand  twenty-four  hours,  and 
then  expressing  the  syrup  formed.  Each  pound  of  the  pared  fruit,  with  thirty  ounces  of 
sugar,  should  yield  with  the  requisite  quantity  of  water  two  pints  of  syrup.  For  some 
further  practical  remarks  on  the  preparation  of  particular  syrups,  the  reader  is  referred 
to  a  paper  by  Mr.  Ambrose  Smith,  in  tho  Atnerican  Journal  of  Pharmacy  (xxii.  212). 

Cream  SynipH.  Under  this  name,  there  has  come  into  use,  in  Philadelphia,  a  variety  of 
syrups,  given  with  carbonic  acid  water,  to  which  they  impart  an  agreeable  richness  of 
flavour.  To  prepare  them,  a  gallon  of  fresh  sweet  cream  is  made  to  dissolve,  without  heat, 
14  pounds  (avoird.)  of  powdered  sugar;  and  thesolution,  having  been  immediately  bottled, 
is  placed  on  ice,  in  a  cold  collar.  It  will  keep  from  three  to  eight  days,  according  to  cir- 
cumstiinces.  It  is  added  to  other  syrups,  ^iven  with  carbonic  acid  water,  equal  measures 
being  employed.  The  use  of  cream  syrups  is  said  to  have  originated  with  Mr.  C.  A.Smith, 
of  Cincinnati.  Mr.  A.  B.  Taylor,  of  Philadelphia,  prepares  cream  vanilla  syrup  by  mixing 
together  three  fluidrachms  of  strong  fluid  extract  of  vanilla,  a  pint  of  simple  syrup,  and 
a  pint  of  cream  syrup,  {.im.  Journ.  of  Pharm.,  xxvii.  407  ) — Notes  to  the  ninth  and  eleventh 
editioni. 
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the  Sugar.  The  product  should  weigh  six  pounds  and  a  half  [avoird.],  and  should 
have  the  sp.  gr.  1  320."  Br. 

As  the  capsules  contain  variable  proportions  of  the  narcotic  principle,  the 
syrup  prepared  from  them  is  necessarily  of  variable  strength.  It  was,  moreover, 
as  formerly  prepared,  very  apt  to  spoil.  It  is,  we  presume,  to  correct  this  tend- 
ency, that  the  direction  is  given  in  the  Pharmacopoeia  to  add  alcohol  to  the  in- 
fusion, by  which  coagulable  matter  may  be  separated;  the  alcohol  itself  being 
subsequently  removed  by  distillation.  The  place,  however,  of  this  syrup,  might, 
with  great  propriety,  be  supplied  by  a  syrup  prepared  from  one  of  tiie  salts  of 
morphia,  which  would  keep  well,  and  have  the  advantage  of  uniform  strength. 
Four  grains  of  th<^sulphate  of  morphia  dissolved  in  a  pint  of  syrup,  would  afford 
a  preparation  at  leasfequal  to  the  average  strength  of  the  syrup  of  poppies,  and 
much  more  certain  in  its  operation.  Mr.  Southall  recommends  that  the  syrup  of 
poppies  should  be  prepared  with  a  cold  infusion  made  by  percolation  ;  the  same 
proportions  being  employed  as  directed  by  the  late  London  Pharmacopoeia.  The 
virtues  of  the  capsules  are  thus  extracted  without  those  principles  which  cause  the 
syrup  to  ferment  speedily.  (See  Am.  Journ.  of  Pharm.,  xv.  140.)  Mr.  Southall, 
after  preparing  the  infusion,  evaporates  it  to  the  proper  measure  before  adding 
the  sugar.  Mr.  Stockton  prefers  adding  the  sugar  before  the  concentration  is 
completed,  and  afterwards  evaporating  to  32°  of  the  saccharometer.  {Pharm. 
Journ  ,  xi.  299.)  It  is  jjrobable  that  a  syrup,  prepared  with  diluted  alcohol  as 
the  menstruum,  would  keep  better  than  that  made  on  either  of  the  above  plans.* 

The  syrup  of  poppies  is  employed,  chiefly  in  infantile  cases,  to  allay  cough, 
quiet  restlessness,  relieve  pain,  and  promote  sleep.  The  dose  is  from  half  a  flui- 
drachm  to  a  fluidrachra  for  an  infant,  from  half  a  fluidouace  to  a  fluidounce  for 
an  adult.  W. 

SYRUPUS  PRUNI  VIRGINIAN"^.  U.  S.  Syrup  of  Wild-cherry 
Bark. 

"Take  of  Wild-cherry  Bark,  in  coarse  powder,  five  troy  ounces  ;  Sugar  [re- 
fined], in  coarse  powder,  twenty-eight  troyounces ;  Water  a  sufficient  quantity. 
Moisten  the  Bark  thoroughly  with  Water,  and  allow  it  to  stand  for  twenty-four 
hours  in  a  close  vessel;  then  pack  it  firmly  in  a  glass  percolator,  and  gradually 
pour  Water  upon  it  until  a  pint  of  filtered  liquor  is  obtained.  To  this,  trans- 
ferred to  a  bottle,  add  the  Sugar,  and  agitate  occasionally  until  it  is  dissolved." 
U.  S. 

/rhis  process  afibrds  a  handsome  syrup,  with  the  virtues  of  the  bark  unim- 
paired by  the  injurious  effects  of  heat.  It  is  based  upon  a  formula  proposed  by 
Messrs.  Procter  and  Turnpenny  in  the  American  Journal  of  Pharmacy  (xiv. 
27).  It  probably  more  precisely  represents  the  bark  than  is  done  by  the  fluid 
extract,  which  contains  a-smaller  proportion  of  the  tannic  acid  than  the  bark,  in 
consequence  of  the  removal  of  a  part  of  that  principle  by  combination  with  the 
albumen  of  the  almonds  used  in  the  process.  In  some  cases,  this  want  of  tannic 
acid  may  specially  recommend  the  fluid  extract;  while  in  others,  as  in  the  diar- 
rhoea of  phthisis,  for  example,  the  syrup  or  infusion  might  be  preferable  from 
retaining  it.     The  dose  is  half  a  fluidounce.  W. 

SYRUPUS  RIIAMNI.  Br.    Syrup  of  Buckthorn. 

"Take  of  Buckthorn  Juice  four  pints  [Imperial  measure];  Ginger  sliced. 
Pimento,  bruised,  of  each  three-quarters  of  an  ounce  [avoirdupois];  Refined 
^VLgdiX  five  pounds  [avoird.],  or  a  sufficiency;  Rectified  '&^\v\i  six  fluidounces 

*Prof.  Procter  has  furnished  us  with  the  following  formula, which  he  has  used  for  many 
years,  and  found  to  yield  a  good  syrup,  that  will  keep  well.  "  Take  of  Poppy  Capsules,  de- 
prived of  their  seeds,  and  ground  into  coarse  powder,  eight  troyounces ;  ^wgar fifteen  troy- 
ounces ;  Diluted  Alcohol  a  sufficient  quantity.  Moisten  the  powder  with  four  fluidounces  of 
the  Diluted  Alcohol,  pack  it  firmly  in  a  percolator,  and  pour  Diluted  Alcohol  upon  it  until 
three  pints  have  slowly  passed.  Distil  off  the  alcohol  until  the  residual  liquid  is  reduced 
to  half  a  pint,  and  filter.  Allow  sufficient  Distilled  Water  to  pass  through  the  filter  to  make 
the  filtrate  measure  half  a  pint;  then  add  the  Sugar,  dissolve  with  heat,  and  strain." 
(Note  to  the  twelfth  ed'.tion.) 
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^k  [Imp.  moas  ].    Evaporate  the  Juico  to  two  pints  and  a  half  [Imp.  mean.],  add 

^^tliL'  (liiijror  and  I*iin«'iito,  dij?«8tatagentle  licat  for  four  li(jur.s,  andKtraiii.  When 

cold  aihl  the  Spirit,  \vi  tlio  mixlurt'  Htand  for  two  day.s,  tlicn  decant  off  the  clear 

lijpior,  and  in  this  dissolve  the  Sugar  with  a  guntio  heat,  ho  aii  to  nmke  the 

specific  fi:ruvity  1'3'2."   Ilr. 

'I'lii.s  syrup  was  ollicinal  with  the  Lond.  and  Ed  Colleges,  and,thou'rh  dropped 
at  the  formation  of  the  original  British  IMmrniaco|ia5ia,  seeni.s  to  have  so  strong 
a  hold  on  pra(rtitioners  that  it  was  deemed  expedient  to  resmne  it  in  the  present 
code.  Though  an  efficient  cathartic,  it  .seems  never  to  liave  been  inneh  used  in  this 
country,  prohalily  l>ecause,  the  plant  not  being  indigenous  or  cultivated  here,  the 
fresh  juice  could  not  be  readily  obtained.     The  dose  is  a  Huidrachin.        \V. 

SYRUPUS  RIIEI.  U.S.,  Br.   Syrwp  of  llhuharb. 

"Take  of  Fluid  Extract  of  Rhubarb  three  Jluidounces ;  Syrup  twenly-nine 
ftuidouncea.     Mix  them  thoroughly."  U.  S. 

"Take  of  Rhubarl)  Root,  in  coarse  powder,  Coriander  Fruit,  in  coarse  powder, 
of  each  tivo  ounrcK  [avoirdupois];  Relined  Suij^ar  I wcnly-four  ou ncca  [avoird.]; 
Rectified  Spirit  euihl  Jluidounees  [Imperial  measure]  ;  Distilled  Water  tiventij- 
four  //M<(/o«/ur.s  [Imp.  meas  ].  Mix  tlK=?Rliul)arl)  and  Coriander;  pack  them  in 
a  percolator;  pass  the  Spirit  and  Water,  previously  mixed,  slowly  through  them; 
evaporate  the  liquid  that  has  thus  passed  until  it  is  reduced  to  thirteen  fluidounces 
[Imp.  meas.],  and  in  this,  after  it  has  been  filtered,  dissolve  the  Sugar  with  a 
gentle  heat."  Br. 

This  is  a  new  officinal  of  the  Br.  Pharmacopoeia,  and  corresponds  nearly 
with  the  U.  S.  syrup,  except  in  the  presence  of  coriander,  which  is  perhaps 
better  omitted,  as  allowing  the  practitioner  to  accommodate  the  aromatic  addi- 
tion to  the  taste  of  his  patient.  The  U.  S.  formula  is  an  improvement  on  that  of 
1850,  as  being  more  precise.  The  syrup  is  a  mild  cathartic,  adapted  to  the  cases 
of  infants,  to  whom  it  may  be  given  in  the  dose  of  a  fluidrachm.  W. 

SYRUPUS  RIIEI  AROMATICUS.  U.  S.  Aromatic  Syrup  of  Rhu- 
barb. 

"  Take  of  Rhubarb,  in  moderately  fine  powder,  ttvo  troyounces  and  a  half ; 
Cloves,  in  moderately  fine  powder,  Cinnamon,  in  fine  powder,  each,  half  a  troy- 
ounce  ;  Nutmeg,  in  moderateh^  fine  powder,  one  hundred  and  twenty  grains  ; 
Syrup  six  pints  ;  Diluted  Alcohol  a  sufficient  quantity.  Mix  the  powders,  and, 
having  moistened  the  mixture  with  two  fluidounces  of  Diluted  Alcohol,  intro- 
duce it  into  a  conical  percolator,  and  pour  Diluted  Alcohol  upon  it  until  a  pint 
of  tincture  has  passed.  Add  this  to  the  syrup,  previously  heated,  and  mix  them 
thoroughly."  U.  S.* 

The  aromatic  syrup  of  rhubarb  is  a  warm  stomachic  laxative,  too  feeble  for 
adult  cases,  but  well  calculated  for  the  bowel-complaints  of  infants  which  are 
so  frequent  in  our  cities  during  the  summer  season,  and  as  a  remedy  for  which 
this  preparation,  or  one  analogous  to  it,  has  been  long  in  use  under  the  name  of 
spiced  syrup  of  rhubarb.  The  dose  for  an  infant  with  diarrhoea  is  a  fluidrachm, 
repeated  every  two  hours  till  the  passages  indicate  by  their  colour  that  the 
medicine  has  operated.  It  should  be  borne  in  mind  that  the  syrup,  as  prepared 
by  the  present  formula,  contains  one-seventh  of  diluted  alcohol,  which,  though 
not  injurious  in  most  of  the  cases  in  which  this  syrup  is  used,  might  render  it 
too  stimulant  in  some  instances  of  diarrhoea  in  the  very  young  infant.     W. 

SYRUPUS  RIICEADOS.  J5r.  Synip  of  Bed  Poppy. 

"  Take  of  Fresh  Red  Poppy  Petals  thirteen  ounces  [avoirdupois]  ;  Refined 

*  The  following  is  the  preferred  formula  of  the  Phnrniacopoeia  of  1850,  omitted  in  tho 
present  edition,  in  which  the  syrup  is  prepared  by  mnceration.  "  Take  of  Rhubarb,  bruised, 
turn  ounces  and  a  half;  Cloves,  bruised.  Cinnamon,  bruised,  each,  half  an  ounce;  Nutmeg, 
bruised,  tioo  drachma ;  Diluted  Alcohol  tioo pints;  Syrup  sir  pints.  Macerate  the  Rhubarb 
and  Aromatics  in  the  Diluted  Alcohol  for  fourteen  days,  and  strain  ;  then,  by  means  of  n 
water-bath,  evaporate  the  liquor  to  a  pint,  and,  while'it  is  still  hot,  mix  it  with  the  Syrup 
previously  heated."  Care  should  be  taken,  in  evaporating  the  tincture,  not  to  let  theheat 
oxceed  that  of  a  water-bath,  lest  the  aromatic  oils  should  be  driven  off. 
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Sugar  two  pounds  and  a  quarter  [avoird.]  ;  Distilled  Water  one  pint  [Imperial 
measure],  or  a  sufficiency  ;  Rectified  Spirit  two  Jluidounces  and  a  half.  Add 
the  Petals  gradually  to  the  Water  heated  in  a  water-bath,  frequently  stirring, 
and  afterwards,  the  vessel  being  removed,  infuse  for  twelve  hours.  Then  press  out 
the  liquor,  strain,  add  the  Sugar,  and  dissolve  by  means  of  heat.  When  nearly 
cold,  add  the  Spirit,  nnd  as  much  Distilled  Water  as  may  be  necessary  to  make 
up  for  loss  in  the  process,  so  that  the  product  shall  weigh  three  pounds  ten 
ounces.   It  should  have  thesp.  gr,  1-330."  Br. 

The  object  of  introducing  the  petals  into  water  heated  by  a  water-bath  is  that 
they  may  shrink  by  being  scalded;  as  otherwise  they  could  not  be  completely 
immersed  in  the  quantity  of  water  directed.  After  this  has  been  accomplished, 
they  should  be  immediately  removed  from  the  fire,  lest  the  liquor  become  too 
thick  and  ropy.  The  fine  red  colour  of  this  syrup  is  its  only  recommendation. 
It  is  very  liable  to  ferment.  The  dose  is  stated  in  the  Br,  Pharmacopoeia  at  a 
fluidrachm.  W. 

SYRUPUS  EOS^  GALLICS,  U.S.,  Br.  Syrup  of  Bed  Base. 

"Take  of  Red  Rose,  in  moderately  fine  powder,  two  troyounces  ;  Sugar 
[refined],  in  coarse  powder,  eighteen  troyounces ;  Diluted  Alcohol,  Water,  each, 
a  sufficient  quantity.  Moisten  the  Rose  with  Diluted  Alcohol,  pack  it  firmly  in 
a  conical  glass  percolator,  and  gradually  pour  Diluted  Alcohol  upon  it  until  a 
fluidounce  of  tincture  has  passed.  Set  this  aside,  and  continue  the  percolation 
until  five  fluidounces  more  of  tincture  are  obtained.  Evaporate  this  with  a  gen- 
tle heat  to  a  fluidounce  and  a  half,  and  mix  it  with  seven  fluidounces  of  Water. 
Then,  having  added  the  Sugar,  dissolve  it  with  the  aid  of  a  gentle  heat,  and 
strain  the  solution  while  hot.  Lastly,  when  the  solution  is  cold,  add  the  fluid- 
ounce  of  reserved  tincture,  and  mix  them  thoroughly."  U.  S. 

"  Take  of  dried  Red  Rose  Petals  two  ounces  [avoirdupois]  ;  Refined  Sugar 
thirty  ounces  [avoird.]  ;  Boiling  Distilled  Water  one  pint  [Imperial  measure]. 
Infuse  the  Petals  in  the  Water  for  two  hours,  squeeze  through  calico,  heat  the 
liquor  to  the  boiling  point,  and  filter.  Dissolve  the  Sugar  in  the  liquor  by  means 
of  heat.  The  product  should  weigh  two  pounds  fourteen  ounces  [avoird.],  and 
should  have  the  sp.  gr,  1335."  Br. 

The  syrup  of  red  roses  is  mildly  astringent ;  but  is  valued  more  for  its  fine 
red  colour,  on  account  of  which  it  is  occasionally  added  to  mixtures.  The  dose 
is  a  fluidrachm,  W. 

SYRUPUS  RUBI.  U.S.  Synif  of  Blackberry  Root. 

"Take  of  Blackberry  Root,  in  moderately  fine  powder,  eight  troyounces;  Syrup 
a  pint  and  a  half ;  Diluted  Alcohol  a  sufficient  quantity.  Introduce  the  powder, 
previously  moistened  \v\ih  four  fluidounces  of  Diluted  Alcohol,  into  a  glass  per- 
colator, and  pour  Diluted' Alcohol  upon  it  until  a  pint  and  a  half  of  tincture 
have  passed.  Evaporate  this,  by  means  of  a  water-bath,  at  a  temperature  not 
exceeding  160°,  to  half  a  pint;  then  mix  it  while  hot  with  the  Syrup  previously 
heated,  and  strain."  U.  S. 

This  process  might  perhaps  be  improved  by  filtering  the  concentrated  tinc- 
ture before  the  addition  of  the  sugar.  The  Syrup  is  a  new  officinal  of  the  U,  S. 
Pharmacopoeia,  called  for  by  the  popularity  of  similar  preparations.  It  is  very 
useful  in  diarrhoea  of  relaxation,  and  in  the  chronic  forms. of  that  complaint. 
The  dose  is  one  or  two  fluidrachms.  W. 

SYRUPUS  SARSAPARILL^  COMPOSITUS.  U.S.  Compound 
Syrup  of  Sarsaparilla. 

"  Take  of  Sarsaparilla,  in  moderately  coarse  powder,  twenty  four  troyounces; 
Guaiacum  Wood,  in  moderately  coarse  powder,  three  troyounces ;  Pale  Rose, 
in  moderately  coarse  powder.  Senna,  in  moderately  coarse  powder,  Liquorice 
Root,  in  moderately  coarse  powder,  each,  two  troyounces ;  Oil  of  Sassafras, 
Oil  of  Anise,  each,  ^De  minims;  Oil  of  Gaultheria  three  minims;  Sugar,  in 
coarse  powder,  ninety-six  troyounces  ;  Diluted  Alcohol  a  sufficient  quantity. 
Mix  the  solid  ingredients,  except  the  Sugar,  with  three  pints  of  Diluted  Alco- 
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hoi,  ami  allow  the  mixturo  to  stand  for  twenty-four  hours  ;  tlien  transfer  It  to 
a  cylindrical  ptfrcolutor,  and  jjradually  pour  Diluted  Alcohol  upon  it  until  ten 
pini^  of  tincture  have  passed.  Kvaporatc  this,  by  means  of  a  water-bath,  to  four 
pints,  filter,  and,  having?  adiled  the  Sugar,  dissolve  it  with  the  aid  of  heat,  and 
strain  the  solution  while  hot.  Lastly,  rub  the  Oils  with  a  small  portion  of  the 
solution,  and  mix  them  thoroujfhiy  with  the  remainder."  U.  S. 

In  the  orij^inal  edition  of  the  U.  S.  Pharnmcopceia  published  in  1820,  a  pro- 
cess for  a  syrup  of  sarsaparilla  was  adopted,  intended  to  represent  the  famous 
French  nirop  de  Cuisinier.  This  was  very  much  improved  in  the  revised  edi- 
tion pul)lished  in  IS.'JO  ;  and  the  amended  process  has  been  retained  with  little 
alteration  in  the  sub.sequent  editions;  the  process  of  percolation  having  been 
substituted  in  the  present  Pharmacopojia  for  simple  maceration  directed  in  the 
iirst  of  the  two  formulas  of  18.50.  In  the  original  i)rocess,  the  sar.saparilla  was 
subjected  to  long  decoction  with  water.  Now  it  has  been  proved  that  diluted 
alcohol  more  thoroughly  extracts  the  acrid  principle  of  the  root,  upon  which  its 
activity  probably  depends,  than  water,  and  that  this  principle  is  either  dissipated 
or  destroyed  by  the  long-continued  application  of  a  boiling  heat.*  In  the  pre- 
sent formula,  therefore,  which  employs  diluted  alcohol  as  the  men.struum,  the 
root  is  more  completely  exhausted  of  its  active  matter;  while  the  heat  applied 
to  the  concentration,  being  no  higher  than  is  requisite  for  the  evaporation  of 
the  alcohol,  is  insufficient  to  injure  the  preparation.  The  spirituous  menstruum 
has,  moreover,theadvantageof  not  dissolving  the  inert  fecula, which  encumbers 
the  syrup  prepared  by  decoction,  and  renders  it  liable  to  spoil.  In  the  Pharma- 
copoeia of  1840,  the  pale  or  hundred-leaved  roses  were  very  properly  suVjstituted 
for  the  red  ;  as  their  slightly  laxative  property  accords  better  with  the  character 
of  the  preparation.  The  operator  should  be  careful  to  comply  exactly  with  the 
directions  of  the  Pharmacopoeia,  not  only  those  of  the  present  formula,  including 
the  use  of  the  water-bath,  but  also  the  general  rules  given  for  the  management 
of  the  process  of  percolation.  The  essential  oils,  being  intended  solely  to  com- 
municate an  agreeable  flavour,  are  used  in  very  small  proportion.  The  only  ob- 
jection to  this  process  is  that  a  portion  of  the  resin,  extracted  by  the  alcohol 
from  the  guaiacum  wood,  is  deposited  during  the  evaporation  of  the  tincture; 
but  this  is  separated  by  the  filtration  directed,  and  is  therefore  of  no  disadvan- 
tage to  the  preparation.  But  the  practitioner  should  be  aware  that  much  of  the 
sarsaparilla,  as  it  exists  in  the  market,  is  nearly  or  quite  inert,  and  should  be 
prepared  to  meet  with  disappointment  in  the  use  of  this  or  any  other  prepara- 
tion, unless  satisfied  of  the  good  quality  of  the  drug  from  which  it  is  made. 

Corrosive  sublimate,  which  is  often  given  in  connection  with  this  syrup,  is 
said  to  bo  completely  decomposed  by  it,  being  converted  into  calomel.  M.  Le- 
page, of  Cxisors,  proposes  as  a  substitute  the  iodohydrargyrate  of  potassium 
(aec  Part  III.),  which  he  has  found  not  to  undergo  decomposition.  (Journ. 
de  Pharm.,  3e  ser.,  viii.  63.) 

The  dose  of  the  syrup  is  half  a  fluidounce,  equivalent  to  somewhat  less  than 
a  drachm  of  the  root,  to  be  taken  three  or  four  times  a  day.  W. 

SYRUPUS  SCILL^.  U.S.,  Br.  Si/ntp  of  SqmU. 

"Take  of  Vinegar  of  Squill  a  pint;  Sugar  [refined],  in  coarse  powder, 
twenty-four  troyounces.  Dissolve  the  Sugar  in  the  Vinegar  of  Squill,  with 
the  aid  of  a  gentle  heat,  and  strain  the  solution  while  hot."  U.  S. 

"Take  of  Vinegar  of  Squill  one  pint  [Imperial  measure];  Refined  Sugar 
two  pounds  and  a  /ia//[avoirdupois].     Dissolve  with  the  aid  of  heat."  Br. 

The  present  British  formula  is  almost  identical  with  the  American,  and  dif- 
fers from  that  of  1864  in  taking  the  vinegar  already  formed,  instead  of  pre- 
paring it  as  the  first  step  of  the  process. 

*  See  a  paper  by  J.  Hancock,  M.D.,  republished  in  the  Journal  of  the  Philadelphia  Col- 
lege of  Pharmacy  (i.  295) ;  a  communication  by  M.  B^ral  to  the  Journal  de  Pharniaeie  (xv. 
667) ;  another  by  M.  Soubciran  in  the  same  journal  (xvi.  38) ;  and  a  paper  by  T.  J.  Hus- 
band in  the  American  Journal  of  Phannacy  (xv.  C). 
91 
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This  s^-rup  is  much  employed  as  an  expectorant,  especially  in  combination 
with  a  solution  of  tartarized  antimony.  The  dose  is  about  a  fluidrachm.  In 
infantile  cases  of  catarrh  and  other  pectoral  complaints,  it  is  sometimes  given, 
in  the  same  dose,  as  an  emetic.  W. 

SYRUPUS  SCILLJE  COxMPOSITUS.  U.S.  Comrpound  Syrwp  of 
Squill.    Hive  Syrup. 

"Take  of  Squill,  in  moderately  coarse  powder,  Seneka,  in  moderately  fine 
powder,  each,  four  troyounces ;  Tartrate  of  Antimony  and  Potassa  forty- 
eight  grains;  Sugar  [refined],  in  coarse  powder, ybr/jz-^M;©  troyounces ;  Diluted 
Alcohol,  Water,  each,  a  sufficient  quantity.  Mix  the  Squill  and  Seneka,  and, 
having  moistened  the  mixture  with  hajf  a  pint  of  Diluted  Alcohol,  allow  it  to 
stand  for  an  hour.  Then  transfer  it  to  a  conical  percolator,  and  pour  Diluted 
Alcohol  upon  it  until  three  pints  of  tincture  have  passed.  Boil  this  for  a  few 
minutes,  evaporate  it  by  means  of  a  water-bath  to  a  pint,  add  six  fluidounces 
of  boiling  Water,  and  filter.  Dissolve  the  Sugar  in  the  filtered  liquid,  and, 
having  heated  the  solution  to  the  boiling  point,  strain  it  while  hot.  Then  dis- 
solve the  Tartrate  of  Antimony  and  Potassa  in  the  solution  while  still  hot,  and 
add  sufficient  boiling  Water,  through  the  strainer,  to  make  it  measure  three 
pints.    Lastly,  mix  the  whole  thoroughly  together."  U.  S. 

This  is  intended  as  a  substitute  for  the  popular  preparation  called  Coxe^s 
hive-syrup,  from  which  it  differs  chiefly  in  containing  sugar  instead  of  honey. 
Prepared  as  originally  directed  in  the  Pharmacopoeia,  it  invariably  fermented 
from  the  want  of  sufficient  concentration.  This  defect  was  corrected  at  the  re- 
vision of  1840,  when  also  sugar  was  substituted  for  honey,  in  consequence  of 
the  uncertain  consistence  and  constitution  of  the  latter.  In  the  Pharmacopoeia 
of  1850  two  formulas  were  given  for  this  syrup;  in  the  first  of  which  the  vir- 
tues of  the  squill  and  seneka  were  extracted  by  long  boiling  with  water,  in  the 
second,  by  percolation  with  water  to  which  a  small  portion  of  alcohol  was 
added.  The  latter  was  preferable  when  skilfully  performed;  as  it  avoided  in 
great  measure  the  injurious  influence  of  boiling  upon  the  seneka,  exhausted 
both  this  and  the  squill  more  readily  in  consequence  of  the  addition  of  alcohol 
to  the  menstruum,  and  afforded  a  solution  of  their  active  principles,  less  embar- 
rassed with  inert  matters  calculated  to  favour  fermentation.  In  this  process, 
the  filtered  liquor  was  raised  to  the  boiling  point  in  order  to  coagulate  the 
albumen,  after  which  the  evaporation  was  conducted  at  a  lower  temperature. 
The  present  formula  is  a  decided  improvement  upon  the  one  just  described; 
as,  diluted  alcohol  being  employed  as  the  menstruum,  less  of  the  albuminous 
and  mucilaginous  matter  is  extracted;  while  any  disadvantage  from  the  spirit- 
uous addition  is  obviated  by  the  subsequent  evaporation  of  the  alcohol  and  the 
addition  of  water;  the  provision  being  retained  to  boil  the  tincture  for  a  short 
time  to  get  rid  of  any  albumen  that  may  have  been  taken  up.* 

The  compound  syrup  of  squill  combines  the  virtues  of  seneka,  squill,  and 
tartar  emetic,  of  the  last  of  which  it  contains  one  grain  in  every  fluidounce.  It 
is  emetic,  diaphoretic,  expectorant,  and  frequently  cathartic,  and  may  be  given 

*  Great  difficulty  has  been  experienced  in  making  this  preparation  so  as  to  keep  well. 
"Various  improvements  upon  the  former  officinal  formula  have  been  suggested.  Dr.  Cum- 
mings,  of  Portland,  Maine,  proposed  to  use  diluted  acetic  acid  as  the  menstruum  for 
squill,  and  diluted  alcohol  for  seneka;  and  thought  that  a  syrup  might  thus  be  made 
which  would  not  ferment.  [Avi.  Journ.  of  Pharm.,xxv\\\.  397.)  Mr.  A.  P.  Sharp,  of  Bal- 
timore, has  found  great  satisfaction  from  the  following  method  of  proceeding.  As  soon 
as  one  portion  of  the  syrup  has  been  made  for  use,  he  begins  to  prepare  another  in  the 
following  manner.  Coarsely  powdered  seneka  and  squill,  of  each  ^viij,  are  macerated 
with  a  gallon  of  a  mixture  of  one  part  of  alcohol  and  two  of  water,  and  allowed  to  stand 
till  the  first  portion  is  nearly  consumed,  sometimes  for  two  or  three  months,  when  the 
mixture  is  expressed  or  submitted  to  percolation.  The  tincture  is  then  evaporated,  till 
the  alcohol  has  been  driven  off,  the  residue  is  filtered  cold,  tbvij  of  sugar  are  added,  the 
liquid  is  pvaporated  without  boiling  to  Ovj,  is  strained  if  necessary,  and  a  grain  of  tartar 
emetic  added  for  each  f^^j.  (/6trf.,  xxvii.  220.)  But  the  improvement  in  the  officinal 
formula,  it  is  hoped,  will  obviate  all  necessity  for  substituted  formulas  in  future.  [Note 
to  the  eleventh  and  twelfth  editions.) 
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with  mlvnntnpe  in  mild  cases  of  croup,  in  the  latter  Htap^es  of  severe  cases  when 
the  ohjecl  is  to  prcMiiote  expet'toratioii,  and  in  otiier  pectoral  affections  in  which 
tlie*sanie  indication  is  presented.  As  an  emetic,  however,  in  croup,  we  prefer 
a  simple  soliiiion  of  tartar  emetic  in  water.  The  dose  of  this  syrup  is,  for  chil- 
<lren,  from  ten  drops  to  a  Huidnu-lun,  accordfnjf  to  the  age,  and  should  be  re- 
peated in  cases  of  croup  every  fifteen  or  twenty  minutes  till  it  vomits.  As  aa 
expectorant  for  ailults  the  dose  is  twenty  or  thirty  drops.  W. 

SYHUPUS  SENEGA.  U.S.    Syrup  of  Seneka. 

"  Take  of  Sencka,  in  moderately  fine  powder,  four  troyounces;  Sugar  [re- 
fined], in  coarse  jiowder,  fifteen  troi/ounce-H ;  Diluted  Alcohol  two  pinfx. 
Moisteti  the  Seneka  with  two  (luidounces  of  the  Diluted  Alcohol ;  then  transfer 
it  to  a  conical  percolator,  and  gradually  pour  upon  it  the  remainder  of  the  Di- 
luted Alcohol.  When  the  tincture  has  ceased  to  pa.ss,  evaporate  it,  hy  means 
of  a  water-bath,  at  a  temperature  not  exceeding  160°,  to  half  a  pint;  then 
tilt<;r,  uihI,  having  added  the  Sugar,  dissolve  it  with  the  aid  of  a  gentle  beat, 
unil  strain  the  solution  while  hot."  U.  S. 

Tills  is  essentially  the  second  of  the  two  formulas  given  in  the  Pharmacopoeia 
of  1850;  the  first  having  been  omitted  in  the  present  edition,  as  quite  super- 
annuated. There  is  no  doubt  that,  if  the  existing  formula  be  carried  duly  into 
e.vecution,  it  will  yield  an  excellent  preparation.  But,  in  consequence  of  the 
abundance  of  a  pectin  like  matter  in  seneka,  it  is  difficult  to  get  the  syrup  quite 
clear  without  clarification  with  albumen.  The  syrup  affords  a  very  convenient 
mode  of  exhibiting  seneka  in  [)ectoral  complaints.  It  may  be  given  as  a  stimu- 
lant expectorant  in  the  dose  of  one  or  two  fluidrachms.  W. 

SYR  UP  US  SENN^.  i?r.    Synip  of  Senna. 

"Take  of  Senna,  broken  small,  nixteen  ounces  [avoirdupois];  Oil  of  Cori- 
ander three  minims;  Refined  Sugar  txoenty-four  ounces  [avoird.]  ;  Distilled 
Water  five  pints  [Imperial  measure],  or  a  sufficiency ;  Rectified  Spirit  ttvo 
fiuidounces.  Digest  the  Senna  in  seventy  [fluid]ounces  of  the  Water  for  twenty- 
four  hours  at  a  temperature  of  120°  ;  press  o.uttbe  liquor  and  strain  it.  Digest 
the  marc  in  thirty  [fluid]ounce3  of  the  Water  for  six  hours  at  the  same  tem- 
perature; again  press  out  the  liquor  and  strain  it.  Evaporate  the  mixed 
liquors  in  a  water-bath  to  ten  fiuidounces,  and,  when  cold,  add  the  Rectified 
Spirit,  previously  mi.xed  with  the  Oil  of  Coriander.  Clarify  by  filtration,  and 
wash  what  remains  on  the  filter  with  Distilled  Water,  until'  the  washings 
inake  up  the  filtrate  to  sixteen  fiuidounces.  Then  add  the  Sugar,  and  dissolve 
by  means  of  a  gentle  heat.  The  product  should  weigh  two  pounds  ten  ounces 
[avoird.],  and  should  have  the  sp.  gr.  TSIO."  Br. 

The  present  British  syrup,  which  has  superseded  the  former  syrups  of  the 
London  and  Edinburgh  Colleges,  differs  from  them,  as  well  as  from  that  of 
the  U.S.  Pharmacopoeia  of  1850,  very  greatly  in  strength;  so  that,  in  pre- 
scribing it,  physicians  accustomed  to  the  doses  of  the  former  syrups  must  be 
on  their  guard  not  very  seriously  to  overdose  their  patients.  The  syrup,  as 
made  by  the  above  formula,  contains  the  strength  of  aI)out  thirty  grains  of 
senna  in  each  fluidrachm,  and  should  rank  with  the  Fluid  Extracts  rather 
than  the  Syrups.  The  dose  for  an  adult  would  be  from  one  to  four  fluidrachms ; 
but  for  children,  for  whom  it  was  originally  intended,  not  more  than  from  one- 
eighth  to  one-quarter  of  that  quantity,  according  to  the  age.  It  has  been  omit- 
ted in  the  present  edition  of  the  U.S.  Pharmacopoeia,  under  the  impression, 
we  presume,  that  its  place  might  be  supplied  by  the  fluid  extract.  W. 

SYRUPUS  TOLUTANUS.  U.S., Br.    Syrup  of  Tolu. 

"  Take  of  Tincture  of  Tolu  two  fiuidounces ;  Carbonate  of  Magnesia  one 
hundred  and  twenty  grains  ;  Sugar  [refined],  in  coarse  powder,  twenty-six 
troyounces ;  Water  a  pint.  Rub  the  Tincture  of  Tolu  first  with  the  Carbonate 
of  Magnesia  and  two  troyounces  of  the  Sugar,  then  with  the  Water  gradually 
added,  and  filter.    To  the  filtered  liquid  add  the  remainder  of  the  Sugar,  and, 
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having  dissolved  it  with  the  aid  of  a  gentle  heat,  strain  the  solution  while  hot." 
U.S. 

"Take  of  Balsam  of  Tolu  one  ounce  and  a  quarter  [avoirdupois]  ;  Refined 
Sugar  two  pounds  [avoird.]  ;  Distilled  Water  one  pint  [Imperial  measure],  or 
a  sufficiency.  Boil  the  Balsam  in  the  Water  for  half  an  hour  in  a  lightly  covered 
vessel,  stirring  occasionally.  Then  remove  from  the  fire,  and  add  Distilled 
Water,  if  necessary,  so  that  the  liquid  shall  measure  sixteen  [fluid]ounces. 
Filter  the  solution  when  cold,  add  the  Sugar,  and  dissolve  with  the  aid  of  a 
steam  or  water-bath.  The  product  should  weigh  three  pounds  [avoird.],  and 
should  have  the  sp.gr.  1-330."  Br. 

In  the  U.  S.  process,  the  tincture  of  tolu  is  rubbed  with  the  carbonate  of  mag- 
nesia and  a  little  sugar,  and  afterwards  with  the  water,  in  order  to  enable  this 
fluid  to  take  from  the  tincture  all  that  it  is  capable  of  dissolving  ;  the  carbonate 
of  magnesia  and  the  precipitated  resin  of  the  tincture  being  separated  by  filtra- 
tion. The  process  is  then  completed  by  forming  a  syrup  with  the  filtered  liquid. 
It  is  in  accordance  with  a  formula  proposed  by  Mr.  J.  D.  Finley,  and  published 
in  a  note  in  the  eleventh  edition  of  the  U.  S.  Dispensatory.  The  resulting  syrup 
is  beautifully  and  permanently  clear,  and  has  very  decidedly  the  flavour  of  the 
balsam.  In  the  British  process  the  soluble  principles  of  the  balsijm  are  extracted 
by  boiling  it  with  water,  but  with  great  waste  of  the  material,  as  the  water  dis- 
solves but  a  small  portion  of  the  active  matter.  To  obviate  this  waste,  the  same 
portion  of  balsam  is,  according  to  Mr.  Brande,  usually  employed  in  successive 
operations  ;  and  it  long  continues  to  impart  odour  and  taste  to  boiling  water. 
The  British  syrup  may  have  an  equal  and  possibly  a  finer  flavour,  but  is  less 
efficient  medicinally  than  that  of  the  U.  S.  Pharmacopoeia.  At  best,  however, 
the  syrup  of  tolu  is  a  feeble  preparation,  and  is  used  chiefly  to  impart  its  agree- 
able flavour  to  mixtures. 

Off.  Prep.  Trochisci  Cubebs,  U.  S.  W. 

SYRUPUS  ZINGIBERIS.  C7.AS'.,^r.    Syrup  of  Ginger. 

"  Take  of  Tincture  of  Ginger  six  Jluidounces  ;  Carbonate  of  Magnesia  half 
a  troyounce  ;  Sugar  [refined],  in  coarse  powder,  one  hundred  and  eight  troy- 
ounces;  W&tev  four  pints.  Evaporate  the  Tincture  to  three  fluidounces  with 
a  gentle  heat ;  then  rub  it  first  with  the  Carbonate  of  Magnesia  and  two  troy- 
ounces  of  the  Sugar,  and  afterwards  with  the  Water  gradually  added,  and  filter. 
To  the  filtered  liquor  add  the  remainder  of  the  Sugar,  and,  having  dissolved  it 
with  the  aid  of  a  gentle  heat,  strain  the  solution  while  hot."  U.  S. 

"  Take  of  Strong  Tincture  of  Ginger  six  fuidrachms  ;  Syrup  nineteen  fluid' 
ounces.    Mix  with  agitation."  Br. 

The  U.  S.  process  for  Syrup  of  Ginger  is  upon  the  same  amended  plan  as  that 
adopted  for  Syrup  of  Tolu,  and  yields  a  fine  preparation  entirely  free  from  tur- 
bidness.  As  the  active  principles  of  ginger  are  soluble  in  water,  nothing  is  lost 
by  the  precipitation  of  the  concentrated  tincture  by  means  of  water,  and  the 
separation  of  the  resinous  matter  by  filtration.  The  British  syrup,  being  made 
by  the  simple  incorporation  of  the  tincture  with  syrup,  has  of  course  all  the 
strength  of  the  ginger,  but  is  inferior  to  the  U.  S.  preparation  in  appearance 
and  flavour.  The  old  plan  of  using  water  as  the  menstruum  has  been  entirely 
abandoned,  as  the  syrup  thus  made  is  encumbered  with  mucilage  and  starch, 
and  consequently  rendered  more  liable  to  decomposition. 

In  order  that  the  preparation  may  be  of  the  proper  strength,  it  is  necessary 
that  the  tincture  should  have  been  made  with  the  best  Jamaica  ginger.  The 
syrup  of  ginger  is  much  used  as  a  warm  stomachic  addition  to  tonic  and  purga- 
tive infusions  or  mixtures,  and  to  impart  flavour  to  drinks,  particularly  to  car- 
bonic acid  water.    The  dose  is  a  fluidrachm  or  more. 

Off.  Prep.   Trochisci  Zingiberis,  U.  S.  W. 
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TINCTURE. 
Tmctures. 

Tinctures,  in  the  pharmaceutical  sciibo  of  tho  tiirm,  are  solutions  of  medicinal 
BuhHtnncos  in  alcohol  or  diluted  alcohol,  prepared  hy  maceration,  dijfcstion,  or 
percolation.  Solutions  in  spirit  of  ammonia  and  ethereal  spirit  are  embraced 
Udder  the  same  denomination,  but  are  severally  distinj^uished  by  the  titles  of 
aimnoniated  linctureA  and  ethereal  tinclurea.  The  advantages  of  alcohol  as  a 
menstruum  are,  that  it  dissolves  principles  which  are  sparingly  or  not  at  all  solu- 
ble in  water,  and  contributes  to  their  preservation  when  dissolved;  while  it 
leaves  behind  some  inert  substances  which  are  dissolved  by  water.  In  no  in- 
stance, however,  is  absolute  alcohol  employed.  The  U.  S.  Pharmacopoeia  directs 
it  of  the  sp.  gr.  0835  ;  tho  British,  0838.  When  of  these  densities  it  contains 
water,  ami  is  capable  of  dissolving  more  or  less  of  substances  which  are  insolu- 
ble in  anhydrous  alcohol;  while  its  solvent  power,  in  relation  to  bodies  soluble 
in  that  (laid,  is  sufficient  for  all  practical  purposes.  Diluted  alcohol  or  proof  spirit 
is  often  preferable  to  officinal  alcohol ;  as  it  is  capable  of  extracting  a  larger 
proportion  of  those  active  principles  of  plants  which  require  an  aqueous  men- 
struum, at  the  same  time  that  it  is  strong  enough,  in  most  instances,  to  prevent 
spontaneous  decomposition,  and  has  the  advantages  of  being  cheaper  and  less 
stimulating.*  The  diluted  alcohol  of  the  different  Pharmacopoeias  is  not  of  the 
same  strength  ;  that  of  the  United  States  consisting  of  equal  measures  of  offici- 
nal alcohol  and  water,  and  having  the  sp.  gr.  0941 ;  while  that  of  the  British, 
called  Spiritus  2'e  nuior  or  ProoH  Spirit,  has  the  sp.  gr.  0920.  The  difference, 
however,  is  not  very  material.  Alcohol  or  rectified  spirit  is  preferred  as  the 
solvent,  when  the  substance  to  be  extracted  or  dissolved  is  nearly  or  quite  in- 
soluble in  water,  as  in  the  instances  of  the  resins,  guaiac,  camphor,  and  the 
essential  oils.  The  presence  of  water  is  here  injurious,  not  only  by  diluting  the 
menstruum,  but  by  exercising  an  affinity  for  the  alcohol  which  interferes  with  its 
solvent  power.  Thus,  water,  added  to  an  alcoholic  solution  of  one  of  these 
bodies,  produces  a  precipitate  by  abstracting  the  alcohol  from  it.  Diluted  alcohol 
or  proof  spirit  is  employed,  when  the  substance  is  soluble  both  in  alcohol  and 
water ;  or  when  one  or  more  of  the  ingredients  are  soluble  in  the  one  fluid,  and 
one  or  more  in  the  other,  as  in  the  case  of  those  vegetables  which  contain  ex- 
tractive or  tannin,  or  the  native  salts  of  the  organic  alkalies,  or  gum  united  with 
resin  or  essential  oil.  As  these  include  the  greater  number  of  medicines  from 
which  tinctures  are  prepared,  diluted  alcohol  is  most  frequently  used. 

In  the  preparation  of  the  tinctures,  the  medicine  should  be  in  the  dry  state, 
and  properly  comminuted  by  being  bruised,  sliced,  or  pulverized.  It  is  usually 
better  in  the  condition  of  a  coarse  than  of  a  very  fine  powder  ;  as  in  the  latter 
it  is  apt  to  agglutinate,  and  thus  present  an  impediment  to  the  penetration  of 
the  menstruum.  When  several  substances  differing  in  solubility  are  employed, 
they  should  be  added  successively  to  the  spirit,  those  least  soluble  first,  those 
most  so  last;  as  otherwise  the  menstruum  might  become  saturated  with  the 
ingredient  for  which  it  has  the  strongest  affinity,  and  thus  be  rendered  inca- 
pable of  dissolving  a  due  proportion  of  the  others. 

Until  recently,  tinctures  have  been  universally  prepared  by  maceration  or 
digestion.  The  Edinburgh  College  directed  digestion  to  be  continued  usually 
for  seven  days.  Our  own  Pharmacopoeia  formerly  directed  maceration  at  ordi- 
nary temperatures,  and  extended  the  period  to  two  weeks.  The  latter  plan  was 
preferable,  as  it  was  more  convenient  and  equally  effectual,  the  lower  temper- 

*  Mr.  Wm.  Btistick,  in  a  communication  to  the  Pharninceutical  Journal  and  Transact 
tions,  slates,  as  the  re.sult  of  his  experience,  that  most  of  the  tinctures  prepared  wilh  proof 
spirit  or  diluted  alcohol  undergo  deterioration  by  time,  in  consequence  of  acetous  fermen- 
tation taking  place  in  the  alcoholic  fluid.  The  tinctures  most  prone  to  this  change  ar© 
those  of  senna,  rhubarb,  columbo,  henbane,  digitalis,  bark,  hops,  aloes,  and  the  com- 
pound tincture  of  cinnamon.  The  best  preventive  is  to  keep  them  in  full  and  well-closed 
twttlcs,  at  a  kw  tempernturo.   {Am.  Journ.  of  Pharm.,  \x.  47.) 
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ature  being  compensated  by  the  longer  maceration.  In  several  instances  in 
which  maceration  is  ordered  in  our  Pharmacopoeia,  it  is  still  continued  for  two 
weeks  ;  but  the  period  is  very  properly  altered  to  suit  the  character  of  the  sub- 
stance acted  on,  being  sometimes  shortened  to  a  week  when  the  medicine  readily 
yields  its  virtues  to  the  menstruum,  and  sometimes  continued  no  longer  than 
is  necessary  for  its  solution,  when  it  is  wholly  soluble,  as  in  the  tinctures  of 
iodine  and  tolu.  When  circumstances  require  that  the  tincture  should  be 
speedily  prepared,  digestion  may  be  resorted  to.  Care  should  always  be  taken 
to  keep  the  vessels  well  stopped,  in  order  to  prevent  the  evaporation  of  the 
alcohol.  The  materials  should  be  frequently  shaken  during  the  digestion  or 
maceration  ;  and  this  caution  is  especially  necessary  when  the  substance  acted 
on  is  in  the  state  of  powder.  The  tincture  should  not  be  used  till  the  mace- 
ration is  completed  ;  when  it  should  be  separated  from  the  dregs  either  by 
simply  filtering  it  through  paper,  or,  when  force  is  requisite,  by  first  expressing 
it  through  linen,  and  subsequently  filtering. 

The  plan  of  preparing  tinctures  by  percolation  has  recently  been  extensively 
adopted;  and  has  been  found  to  answer  well  when  skilfully  executed.  In  the 
U.  S.  Pharmacopoeia  of  1850,  and  in  the  late  Ed.  Pharmacopoeia,  this  mode  of 
])reparation  was  given  as  an  alternative  in  numerous  instances ;  and  would  pro- 
bably have  been  exclusively  recommended  in  some,  except  for  its  liability  to  fail 
in  inexperienced  hands.  In  the  present  edition  of  our  national  standard,  per- 
colation has  been  adopted  as  the  rule  ;  maceration  being  directed  in  a  few  in- 
stances in  which  it  was  deemed  preferable,  and  the  alternative  expressly  al- 
lowed only  in  a  single  tincture,  that,  namely,  of  aloes  and  myrrh.  The  British 
Pharmacopoeia,  preferring  maceration  or  digestion  in  several  instances,  has 
adopted  percolation  as  a  general  rule ;  but,  as  if  unprepared  to  trust  this  pro- 
cess alone,  has  combined  with  it  a  preliminary  maceration  of  forty-eight  hours, 
and  a  final  expression,  so  as  to  separate  the  last  remains  of  the  tincture  from 
the  dregs.  Perhaps  these  modifications  may  be  desirable  in  instances  where  the 
operator  is  insufficiently  skilful ;  but  percolation,  properly  managed,  is  of  itself 
adequate  to  all  the  desired  purposes,  even  to  the  removal  of  almost  the  last 
drop  of  impregnated  menstruum  from  the  dregs  ;  and,  in  our  Pharmacopoeia, 
it  is  taken  for  granted  that  the  apothecary  has  acquired  the  requisite  skill. 
Where  the  operator  cannot  trust  himself  in  this  respect,  it  would  be  better  to 
recur  to  the  old  method  of  maceration  for  two  weeks.  The  reader  will  find 
rules  for  the  proper  management  of  the  process  of  percolation  at  pages  931 
and  942.  It  has  been  objected  to  this  process  that  it  yields  tinctures  of  variable 
strength,  according  to  the  skill  with  which  it  is  conducted ;  but,  from  numer- 
ous experiments  performed,  in  reference  to  this  point,  by  M.  H.  Buignet,  of 
Paris,  it  appears  that  the  tinctures  made  by  percolation  are  quite  as  equable 
in  strength  as  those  prepared  by  maceration,  while  they  uniformly  contain  more 
of  the  soluble  matter  of  the  drug  in  proportion  to  the  quantity  of  menstruum. 
The  same  writer  states  that  he  has  constantly  found  three  parts  of  alcohol,  used 
in  this  method,  to  one  of  the  material  acted  on,  sufficient  almost  wholly  to  exhaust 
drugsoftheir  soluble  matter.  He  hasderived  no  advantage  from  the  preliminary 
maceration  usually  practised.  (Journ.  de  Pharm.,  Sept.  1857,  p.  1T2.)  M.  Per- 
sonne,  however,  has  inferred,  from  his  own  observation,  that  five  parts  of  alco- 
hol are  required  by  most  substances.  (Ibid.,  AvrW,  I860,  p.  274.)  Our  own  Phar- 
macopoeia generally  exceeds  this.  It  has  been  contended  in  opposition  to  perco- 
lation, applied  to  the  preparation  of  tinctures,  that  the  menstruum  in  this  pro- 
cess is  apt  to  load  itself  with  substances,  which,  after  the  preparation  of  the 
tincture,  are  deposited,  carrying  down  with  them  more  or  less  of  the  active  mat- 
ter ;  but  M.  Vauflart  asserts  that  more  than  twenty  years  of  observation  has 
demonstrated  to  him,  that  tinctures  by  displacement,  properly  filtered,  deposit 
no  more  than,  at  the  end  of  a  certain  period,  those  deposit  prepared  by  macera- 
tion. (Ibid.,  Avril,  1862,  p.  262.)  Besides,  upon  the  same  authority,  this  tend- 
ency to  deposition  may  be  easily  obviated  by  mixing  all  the  liquids  proceeding 
from  the  percolation,  and  allowing  the  mixture  to  stand  for  a  day  before  filter- 


PART  ir. 


Tincturse. 


1447 


inp:.  Tlio  tinctures  thus  obtained  are,  heetatcs,  richer  than  those  furnished  hy 
ordinary  ujnceration,  and  time  i)roduces  in  them  only  insignificant  changeH. 
(Journ.  de  Pli arm.,  4o»cr.,  iv.  411,  A.l).  1806.)  Finally,  all  agree  that  the  per- 
colated tinctures  are  apt  to  contuin  more  of  the  soluble  matter  of  the  drug;  and 
the  objections  resolve  thenjselves  altogether  into  a  question  of  skill  on  the  part 
of  the  operator. 

Another  mode  of  exhausting  medicines  by  spirit  has  been  proposed  by  Dr. 
TI.  IJurlon.  It  consists  in  suspending  in  the  solvent,  immediately  under  its  sur- 
face, the  solid  matter  contained  loos^ely  in  a  bag.  The  liquid  in  contact  with 
the  l»ag,  becoming  heavier  by  impregnation  with  the  matters  dissolved,  sinks  to 
the  bottom;  its  place  is  supplied  with  a  fresh  portion,  which  in  its  turn  sinks; 
and  thus  a  current  is  established,  which  contitmes  until  the  solid  substance  is 
e.vluiusted,  or  the  liquid  saturated.  During  the  maceration,  the  bag  should  be 
occasionallv  raised  above  the  surface  of  the  liquor  in  the  bottle,  allowed  to 
drain,  and  then  again  immersed.  It  is  asserted  that  the  period  of  maceratioQ 
is  much  shortened  in  this  way.  (Land.  Med.  Gaz.,  Aug.  30,  1844.)* 

Tinctures,  prepared  by  adding  alcohol  to  the  e.xpressed  juices  of  plants,  have 
been  long  in  use  on  the  Continent  of  Europe,  and  have  been  brought  into  notice 
in  Great  Britain.  They  are  sometimes  called  in  England  preserved  vogdahle 
juices.  The  tinctures  of  some  of  the  narcotic  plants  might  no  doubt  be  advan- 
tageou.sly  prepared  in  this  way,  as  tho.se  of  conium,  hyoscyamus,  and  belladonna. 
Mr.  Squire  and  Mr.  Bentley  have  paid  particular  attention  to  these  preparations. 
According  to  Mr.  Squire,  the  leaves  only  of  the  plants  should  be  used,  and,  in 
the  case  of  biennial  plants,  those  exclusively  of  the  second  year ;  and  they  should 
be  preferably  collected  when  the  plant  is  in  full  flower.  Mr.  Bentley  recommends 
the  following  mode  of  preparation.  To  the  expressed  juice,  after  it  has  stood 
for  24  hours,  and  deposited  its  feculent  matter,  alcohol  of  0-838  is  to  be  added 
in  the  proportion  of  one  part  by  measure  to  four  of  the  juice  ;  and,  after  another 
period  of  24  hours,  the  liquor  is  to  be  filtered.  This  proportion  of  alcohol  has 
been  found  sufficient  for  the  preservation  of  the  juice,  while  it  causes  the  preci- 
pitation of  the  suspended  mucilaginous  matter.  But,  though  these  preserved 
juices  are  often  energetic,  yai  it  is  obvious  thati  tinctures  prepared  from  the  fresh 
plant  must  be  still  more  so ;  as  they  contain  necessarily  not  only  the  soluble 
active  matter  of  the  juice,  but  that  also  which,  when  the  juice  is  expressed,  is 
left  in  the  solid  residue  of  the  plant.  Three  of  them  have  been  introduced  into 
the  British  Pharmacopoeia,  under  the  name  simply  of  Sued  or  Juices. 

Tinctures  should  be  kept  in  bottles  accurately  stopped,  in  order  to  prevent 
evaporation,  which  might,  in  some  instances,  be  attended  with  serious  inconve- 
nience, by  increasing  their  strength  beyond  the  officinal  standard. 

*For  this  mode  of  preparing  tinctures,  Mr.  Samuel  Gale  has  proposed  the  use  of  acylin- 
dricnl  stoneware  vessel,  with  a  diaphragm  capable  of  being  supported  at  different  heights 
by  projections  from  the  inner  surface  of  the  jar,  with  corresponding  notches  in  the  dia- 
phragm, to  permit  its  easy  pa.ssage  to  the  lower  ledges.  The  material  is  to  be  placed  upon 
the  diaphragm,  and  kept  covered  with  the  menstruum.  (See.i4m.  Journ.  of  Phartn.,^xu. 
381,  from  Pharm.  Journ.)  The  infusion  jars  described  and  figured  in  a  note  in  page  1*224 
may  be  used  also  for  preparing  tinctures  by  maceration. 

The  following  is  a  table  showing  the  mode  in  which  the  tinctures  of  the  medicines 
enumerated  should  be  prepared,  in  the  opinion  of  the  Society  of  Pharmacy  of  Paris,  as 
given  at  their  session  on  June  25,  18G2. 

By  Percolation 
with 

alcohol  of  60°. 
Belladonna. 
Conium. 


Hyoscyamus. 

Stramonium. 

Digitalis. 

Quassia. 

Pale  Cinchona. 

Rhatany. 

Senna. 


By  Percolation 
with 

alcofwl  of  80°. 
Valerian. 
Cinnamon. 
Red  Cinchona. 
YellowCinchona. 


By  Maceration 
with 

alcohol  of  60°. 
Aloes. 

Arnica  flowers. 
Catechu. 
Colchicum  bulbs. 
Gentian. 
Ipecacuanha. 
Musk. 
Rhubarb. 
Squill. 


By  Maceration 
with 

alcohol  of  80°. 
Castor. 
Columbo. 
Colchicum  Seed. 
Cloves. 
Ginger. 
Jalap. 

Nux  Vomica. 
Saffron. 
Vanilla. 


By  Maceration 
with 

alcohol  of  90°. 
Assafetida. 
BaK<am  of  Peru. 
Balsam  of  Tolu. 
Benzoin. 
Ammoniac. 
Myrrh. 
Scammony. 
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Medicines  are  most  conveniently  administered  in  tincture,  which  act  in  small 
doses;  as  the  proportion  of  alcohol  in  which  they  are  dissolved  is  insufficient, 
to  produce  an  appreciable  effect.  Those  which  must  be  given  in  large  doses 
should  be  cautiously  employed  in  this  form,  lest  the  injury  done  by  the  menstruum 
should  more  than  counterbalance  their  beneficial  operation.  This  remark  is  par- 
ticularly applicable  to  chronic  cases,  in  which  the  use  of  tinctures  is  apt  to  lead 
to  the  formation  of  habits  of  intemperance.  The  tinctures  of  the  weaker  medi- 
cines are  more  frequently  given  as  adjuvants  of  other  remedies  than  with  the 
view  of  obtaining  their  own  full  effects  upon  the  system. 

The  following  general  directions  are  given  in  the  U.  S.  Pharmacopoeia. 

"  When  tinctures  are  prepared  by  percolation,  great  care  should  be  taken  to 
observe  the  directions  given  at  page  3  [jpage  942  of  this  Dispensatory],  so  that 
the  substances  treated  may  be,  as  far  as  possible,  exhausted  of  their  soluble  prin- 
ciples, and  a  perfectly  clear  tincture  obtained.  When  prepared  by  maceration, 
they  require  to  be  frequently  shaken  during  the  process,  which  should  be  con- 
ducted in  glass  bottles  well  stopped." 

The  officinal  Preparations  formerly  belonging  to  this  class,  which  have  been 
omitted  in  the  present  U.  S.  and  Br.  Pharmacopoeias,  are  Tinctura  Ammonise 
Composita,  hond.;  Essentia  Carui,  Dab.;  Tinct.  Cassia?,  Ed.;  Tinct.  Castorei 
Ammoniata,'Ed.]  Tinct.  Ginchonse  Fallidae,  hond.;  Tinct.  Cinnamomi  Camp., 
U.S.,  Lond.,  Ed.,  Dub.;  Tinct.  Golchici  Comp.,  Lond.;  Tinct.  Cuspariae,Ed.; 
Essentia  Fceniculi,  Dub.;  Tinct.  Lactucarii,  Ed.;  Tinct.  Matico,  Dub.;  Essen- 
tia Mijristic3e  Moscho.tse,  Dub.;  Essentia  Pulegii,  Dub.;  Essentia  Pimentx, 
Dub.;  Tinct.  Quassise  Camp.,  Ed.;  Tinct.  Rhei  Comp.,  Lond.,  Dub.;  Tinct. 
Rhei  et  G^e?7/wnas,  U.  S.,Ed.;  Essentia  Bosmarini,\)\x.h.\  Tinct.  Sennse  Comp., 
Ed.;  and  Tinct.  Seyinae  et  Jalapse,  U.  S.  The  Tinct.  Camphorse,  U.  S.,  Ed.,  Dub., 
the  Tinct.  Olei  Me^ithse  Piperitae,  U.S.,  and  the  Tinct.  Olei  Mentlise  Viridis, 
U.S., have  been  transferred  to  the  Spirits  with  changed  names,  and  some  change 
of  strength ;  whilethe  Tinct.  Saponis  Camphorata,  U.S.,  has  been  placed  among 
the  Liniments  with  the  altered  name  of  Linimentum  Saponis. 

TmCTURA  ACONITI  FOLII.  U.  S.     Tincture  of  Aconite  Leaf. 

"  Take  of  Aconite  Leaf,  recently  dried  and  in  fine  powder,  four  troyounces ; 
Diluted  Alcohol  a  sufficient  quantity.  Moisten  the  powder  with  two  fluid- 
ounces  of  Diluted  Alcohol,  pack  it  firmly  in  a  conical  percolator,  and  gradually 
pour  Diluted  Alcohol  upon  it  until  two  pints  of  Tincture  are  obtained."  U.  S. 

This  is  a  good  preparation  of  aconite  when  made  from  the  recently  dried 
leaves,  and  may  be  given  in  the  dose  of  twenty  or  thirty  drops.  A  saturated 
tincture  prepared  from  the  root  is  now  more  used.  It  is  much  stronger  than  the 
tincture  of  the  leaves,  and  great  care  should  be  taken  not  to  confound  them  in 
prescription.  (See  Tinctura  Aconiti  Badicis.)  W.  • 

TINCTURA  ACONITI  RADICIS.  U.  S.  Tinctura  Aconiti.  Br. 
Tincture  of  Aconite  Root. 

"  Take  of  Aconite  Root,  in  fine  powder,  twelve  troyounces  ;  Alcohol  a  suffi- 
cient quantity.  Moisten  the  powder  with  six  fluidounces  of  Alcohol,  pack  it 
firmly  in  a  cylindrical  percolator,  and  gradually  pour  Alcohol  upon  it  until  two 
pints  of  tincture  are  obtained."  U.  S. 

"  Take  of  Aconite  Root,  in  coarse  powder,  tivo  ounces  and  a  half  [avoirdu- 
pois] ;  Rectified  Spirit  one  pint  [Imperial  measure].  Macerate  the  Aconite 
Root  for  forty-eight  hours,  in  fifteen  \_fiuid^ounces  of  the  Spirit,  in  a  closed 
vessel,  agitating  occasionally  ;  then  transfer  to  a  percolator,  and,  when  the  fluid 
ceases  to  pass,  continue  the  percolation  with  the  remaining  five  [fluid]ounces 
of  Spirit.  Afterwards  subject  the  contents  of  the  percolator  to  pressure,  filter 
the  product,  mix  the  liquids,  and  add  sufficient  Rectified  Spirit  to  make  one 
pint  [Imp.  meas.]."  Br. 

The  tincture  of  the  U.  S.  Pharmacopoeia  has  three  times  the  strength  of  the 
British.  It  is  much  stronger  than  that  of  the  leaves,  and  too  much  caution  can- 
not be  observed  to  avoid  mistaking  one  for  the  other.  In  preparing  it,  each  step 
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of  the  propese  must  bo  carefully  attended  to.  The  root  should  be  thoroughly 
eominimitcd,  and  very  carefully  parked  in  the  pjTcolator,  and  the  dJHplaeing 
nienstniuiii  very  ^^radiially  added.  As  annoyaiKu-  is  often  occasioned  in  powdcr- 
I^H  ing  aeoiiileliy  \\w  irriditingdiist  which  Ih  apt  to  rise,  it  is  best  |)roparcd  by  grind- 
I^Vingin  a  iiiill ;  and,  if  the  operator  does  not  happen  to  have  such  an  instrument  ut 
Ins  coiniiiund,  Prof.  Procter  suggests  that  suflieient  alcohol  should  be  added  to 
the  root  in  a  mortar,  to  prevent  the  rising  of  thedust.  {Am.  Journ.  of  J'harm., 
March,  1861,  p.  103.)  The  dose  to  begin  with  is  from  five  to  ten  drops,  which 
may  be  repeated  three  times  a  day,  and  gradually  increased,  if  necessary,  until 
its  peculiar  effects  are  experienced.  That  of  the  British  tincture  is  three  times 

■  as  much.  Wo  would  here  repeat  the  caution,  already  given  when  treating  of 
Aconite  in  the  first  part  of  this  work,  that  physicians  should  be  careful,  in  pre- 
scribing either  of  the  tinctures  of  aconite,  to  give  the  whole  name  of  the  one 
they  intend,  as  otherwise  serious  consequences  may  ensue.*  W. 

ITINiCTURA  ALOES.  U.S.,  Br.    Tincture  of  Aloes. 
"  Take  of  Socotrine  Aloes,  in  fine  powder,  a  Iroyounce;  Liquorice  [extract] 
three  troi/ounceK ;  Alcohol  half  a  pint;  Distilled  Water  a  pint  and  a  half. 
Macerate  for  fourteen  days,  and  filter  through  paper."  U.  S. 

"Take  of  .Socotrine  Aloes,  in  coarse  powder,  half  an  ounce  [avoirdupois]; 
Extract  of  Liquorice  one  ounce  and  a  half  [avoird.];  Proof  Spirit  a  .su^- 
ciency.  Macerate  the  Aloes  and  Extract  of  Liquorice  in  fifteen  fiuidounces 
of  the  Spirit  for  seven  days,  in  a  closed  vessel,  with  occasional  agitation,  then 
filt(!r.  and  add  sufficient  Proof  Spirit  to  make  one  pint  [Imp.  meas.]."  Br. 

The  original  tincture  of  aloes  of  the  U.  S.  Pharmacopcsia  was  prepared  with 
the  officinal  diluted  alcohol,  without  the  addition  of  water.  At  present  it  is  little 
nioreth^n  an  infusion,  with  the  addition  of  sufficient  alcohol  to  prevent  sponta- 
neous decomposition.  But,  while  this  change  has  been  made  in  the  U.  S.  for- 
mula, so  as  to  produce  conformity  with  the  British  Colleges,  in  the  late  con- 
struction of  the  British  Pharmacopeia,  their  old  formula  has  been  abandoned, 
and  the  one  forsaken  by  us  adopted.  The  liquorice  is  in  both  formulas  added 
to  cover  the  taste  of  the  aloes ;  but  it  answers  the  end  imperfectly,  and  the  prepa- 
ration, on  account  of  its  unpleasant  bitterness,  is  little  used,  aloes  being  gene- 
rally administered  in  the  form  of  pill.  M.  Meniere  says  of  the  tincture  of  aloes 
that  it  deposits  crystals  of  aloin,  which  adhere  to  the  sides  of  the  bottle,  and 
in  the  upper  part  of  it  a  yellow  resinous  matter.  (Journ.  de  Phai'ni.,  Avril, 
1861,  p.  2S9.)  The  dose  as  a  purgative  is  from  half  a  fluidounce  to  a  fluid- 
•  ounce  and  a  half,  as  a  laxative  from  one  to  two  fluidrachras.  Tincture  of  aloes 
is  highly  recommended  by  M.  Delioux  as  a  local  remedy  in  old  atonic  ulcers, 
bed-sores,  and  suppurating  wounds,  to  which  it  may  be  applied  on  lint.  {Pharm. 
Journ.,  July,  1864,  p.  38.)  W. 

TINCTURA  ALOES  ET  MYRRHS.  U.S.  Tinctura  Aloes 
CoMPOSiTA.  Lond.     Tincture  of  Aloes  and  Mi/rrh. 

"  Take  of  Socotrine  Aloes,  in  moderately  fine  powder,  Myrrh,  in  moderately 
fine  powder,  each,  three  troyounce.s ;  Saffron,  in  moderately  coarse  powder,  a 
troyounce  ;  Alcohol  a  sufficient  quantity.  Mix  the  powders,  and,  having  moist- 
ened the  mixture  with  two  fluidounces  of  Alcohol,  pack  it  moderately  in  a  coni- 
cal percolator,  and  gradually  pour  Alcohol  upon  it  until  two  pints  of  tincture  are 

*  The  tincture  proposed  by  Dr.  ri«niing  should  always  be  expressly  designated  when 
prescribed.  It  is  considerably  stronger  than  the  officinal;  and  several  deaths  have  oc- 
curred from  the  use  of  it.  The  following  is  his  formula.  Take  of  the  root,  carefully  dried 
and  finely  powdered,  sixteen  [t>'oy)ounces ;  Alcohol  sixteen /luutounces.  Macerate  for  four 
days,  put  into  a  percolator,  and  add  alcohol  until  twenty-four  fluidounces  are  obtained. 
Not  more  tl)an  five  drops  of  this  should  be  given  as  a  commencing  dose,  to  be  increased 
till  its  peculiar  efl'ects  are  experienced. 

Prof.  Procter  proposes,  in  order  to  obtain  a  strong  tincture,  and  at  the  same  time  com- 
pletely to  exhaust  tno  root,  to  continue  the  percolation  until  50  or  100  per  cent,  more  of 
the  filtered  liquor  is  obtained  than  is  wanted,  and  then  to  reduce  thia  to  the  proper  raea- 
Buro  by  mcana  of  a  water-bath.  {Note  to  the  eleventh  edition.) 
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obtained.  This  Tincture  may  also  be  prepared  by  macerating  the  powders  with 
two  pints  of  Alcohol  for  fourteen  days,  and  filtering-  through  paper."  U.  S. 

Tliis  tincture  is  a  modification  of  the  elixir  p7-oprietatis  of  Paracelsus.  The 
saffron,  which  has  been  retained  in  compliance  with  former  prejudices,  can  add 
little  to  the  efficacy  of  the  preparation;  and,  being  very  expensive,  has  with 
great  propriety  been  much  reduced  in  the  U.  S.  formula.  It  serves,  however, 
to  impart  a  richness  to  the  tincture,  the  want  of  which  might  be  considered  a 
defect  by  those  accustomed  to  its  use. 

The  tincture  is  purgative,  tonic,  and  emmenagogue,  and  is  considerably 
employed  in  chlorosis,  and  other  disordered  states  of  health  in  females,  con- 
nected with  suppressed,  retained,  or  deficient  menstruation,  and  with  a  con- 
stipated state  of  bowels.  It  may  also  be  used  as  a  stomachic  laxative  in  cold, 
languid  habits,  independently  of  menstrual  disorder.  The  dose  is  from  one  to 
two  fluidrachms.  W. 

TmCTURA  ARl^rC^E.  U.S.,  Br.    Tincture  of  Arnica. 

"  Take  of  Arnica  [flowers]  six  troyouncea  ;  Alcohol  a  pint  and  a  half; 
Water  half  a  pint ;  Diluted  Alcohol  a  sufficient  quantity.  Mix  the  Alcohol  and 
Water,  and,  having  moistened  the  Arnica  slightly  with  the  mixture,  bruise  it 
thoroughly  in  a  mortal'.  Then  pack  it  firmly  in  a  cylindrical  percolator,  and 
pour  upon  it,  first  the  remainder  of  the  mixture,  and  afterwards  sufficient  Di- 
luted Alcohol  to  make  the  tincture  measure  two  pints."  U.  S. 

The  British  Pharmacopoeia  gives  directions  for  preparing  this  Tincture 
from  an  avoirdupois  ounce  of  Arnica  Root,  in  coarse  powder,  and  an  Imperial 
jnnt  of  Rectified  Spirit,  precisely  the  same  as  those  for  preparing  Tincture  of 
Aconite  Root.  (See  Tinctitra  Aconiti,  page  1448.) 

In  the  article  upon  Arnica  in  Part  I.  (p.  148),  it  is  stated  that  arnica  is  poi- 
sonous in  overdoses,  and  a  case  is  referred  to  in  which  death  was  attributed 
to  it,  though  somewhat  doubtfully.  In  the  Lancet  for  Nov.  19,  1864  (page 
570),  Mr.  H.  Bertin,  house  surgeon  of  St.  Mary's  Hospital,  gives  the  details 
of  a  case,  in  which  a  middle-aged  man  was  brought  into  the  hospital  ten  hours 
after  having  taken  by  mistake  an  ounce  of  tincture  of  arnica,  intended  for 
use  as  a  lotion.  He  was  in  a  state  approaching  collapse,  with  sunken  and 
glas.sy  eyes,  dilated  and  insensible  pupils,  pulse  fluttering  and  over  a  hun- 
dred, skin  cold  but  dry,  low  and  wiry  voice,  and  severe  pain  in  the  epigastrium, 
which  was  the  first  striking  symptom  that  he  had  experienced,  and  had  come 
on  upon  awaking  from  sleep,  about  eight  hours  after  he  swallowed  the  poison. 
The  mind  was  apparently  clear.  Though  in  great  danger,  he  recovered,  under 
the  use  of  opium  and  brandy  with  external  heat. 

Either  alone,  or  diluted  with  water,  soap  liniment,  &c.,  tincture  of  arnica  is 
often  applied  popularly  to  bruises,  sprains,  tumours,  and  local  rheumatic  pains, 
under  the  impression  that  it  has  extraordinary  healing  powers.  It  probably 
acts  favourably  in  some  instances  as  a  gentle  irritant.  If  given  internally,  the 
dose  would  be  from  thirty  minims  to  two  fluidrachms.  W. 

TmCTURA  ASSAFGETIDJS.  U.S.,  Br.   Tincture  of  Assafetida. 

"Take  of  Assafetida,  bruised,  four  troyounces;  Alcohol  two  pints.  Ma- 
cerate for  fourteen  days,  and  filter  through  paper."  U.S. 

"Take  of  Assafcetida,  in  small  fragments,  two  ounces  and  a  /mZ/ [avoirdu- 
pois] ;  Rectified  Spirit  a  sufficiency.  Macerate  the  Assafcetida  in  fifteen  fluid- 
ounces  of  the  Spirit  for  seven  days  in  a  closed  vessel,  with  occasional  agita- 
tion, then  filter,  and  add  sufficient  Rectified  Spirit  to  make  one  pint  [Imperial 
measure]."  Br. 

This  tincture  becomes  milky  on  the  addition  of  water,  in  consequence  of  the 
separation  of  the  resin.  It  possesses  all  the  virtues  of  assafetida.  The  dose  is 
from  thirty  minims  to  a  fluidrachm.  W. 

TINCTURA  ACTRANTII.  5r.    Tincture  of  Orange  Peel. 
"  Take  of  Bitter  Orange  Peel,  cut  small  and  bruised,  two  ounces  [avoirdu- 
pois]; Proof  Spirit  one  pint  [Imperial  measure].    Macerate  for  seven  days  in 
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a  closod  vessel,  veith  occasional  agitation,  then  strain,  press,  and  Alter,  and 
add  Hufficiont  Proof  Spirit  to  luako  one  pint  [Imp.  meas.],"  lir. 

It  is  liu!  peel  of  the  Seville  oranj^e  which  \a  directed  in  this  proces«;  and 
the  outer  part  uuly  should  be  used,  the  inner  whitish  portion  being  inert.  The 
tincture  of  orange  peel  is  employed  as  a  grateful  addition  to  infusions,  decoc- 
tions, and  mixtures*     The  dose  is  one  or  two  fluidrachnis. 

Off.  Prep.  Mistura  Ferri  Aromatica,  Br.;  Syrupus  Aurantii,  Br.;  Tinc- 
tura  QuinitB,  Br.  W. 

TINCTURA  BELLADONNA.  U.  S ,  Br.    Tincture  of  Belladonna. 

"  Take  of  Belladonna  Leaf,  n^cently  dried  and  in  line  powder.ybar  troyounce/s; 
Diluted  Alcohol  a  sufficient  quantity.  Moisten  the  powder  with  two  fluidounces 
of  Diluted  Alcohol,  pack  it  lirmly  in  a  conical  percolator,  and  gradually  pour 
Diluted  Alcoljol  upon  it  until  two  pints  of  tincture  are  obtained."  U.  S. 

The  British  Pharmacopoeia  directs  this  Tincture  to  be  prepared  from  one 
avoirdupois  ounce  of  Belladonna  Leaves,  in  coarse  powder,  and  one  Imperial 
pint  of  Proof  Spirit,  in  the  same  manner  precisely  as  the  Tincture  of  Aconite 
Root.  (See  Tinctura  Aconiti,  page  1448.)  "This  Tincture  has  about  half  the 
strength  of  Tinctura  Belladontia3,  Land.,  Duh.^^  Br. 

According  to  Meniere,  this  tincture  deposits  on  standing  a  gray  pulverulent 
substance,  starch  and  gum,  and  cubical  crystals  of  an  undetermined  character. 
(Journ.  de  Pharm.,  Avril,  18GI,  p.  289.)  The  U.  S.  tincture  is  an  efficient  pre- 
paration when  made  from  the  recently  dried  leaves ;  but  the  imported  leaves 
are  of  very  uncertain  strength,  and  a  tincture  prepared  from  them  is  to  be  less 
relied  upon  than  the  extract.  The  dose  is  from  fifteen  to  thirty  drops.  That  of 
the  British  tincture  is  at  least  twice  as  much.  W. 

TINCTURA  BENZOINI  COMPOSITA.  U.  S.,  Br.  Compound  Tinc- 
ture of  Benzoin. 

"  Take  of  Benzoin,  in  coarse  powder,  three  troyounces,;  Socotrine  Aloes,  in 
coarse  powder,  half  a  troyounce;  Storax  two  troyouncea  ;  Balsam  of  Tolu  a 
troyounce  ;  Alcohol  tioo  pints.  Macerate  for  fourteen  days,  and  filter  through 
paper."  U.  H. 

"  Take  of  Benzoin,  in  coarse  powder,  two  ounces  [avoirdupois] ;  Prepared 
Storax  one  ounce  anda/ia7/[avoird.]  ;  Balsam  o?  To\n  half  an  ounce  [avoird.]  ; 
Socotrine  Aloes  one  hundred  and  sixty  grains  ;  Rectified  Spirit  one  pint  [Im- 
perial measure].  Macerate  for  seven  days  in  a  clo.sed  vessel,  with  occasional 
agitation,  then  filter,  and  add  sufficient  Rectified  Spirit,  if  required,  to  make 
one  pint  [Imp.  meas.]  "  Br. 

This  tincture  is  a  stimulating  expectorant,  occasionally  used  in  chronic  catar- 
rhal affections.  It  has  been  recommended  also  in  chronic  dysentery,  with  a  view 
to  its  alterative  action  on  the  ulcerated  surface  of  the  colon  ;  but  it  is  mostem- 
))loyed  as  a  local  application  to  indolent  ulcers,  chapped  nipples,  &c.  It  has 
been  found  useful  injected  into  the  nostrils  in  obstinate  epistaxis.  (Braithivaite, 
no.  37,  p.  58.)  It  is  the  balsamum  traumaticum  of  the  older  Pharmacopajias, 
and  may  be  considered  as  a  simplified  forni  of  certain  complex  compositions, 
such  as  baume  de  commandeur,  Waders  balsam,  Friar's  balsam,  Jesuits^  drops, 
do.,  which  were  formerly  in  repute,  and  are  still  esteemed  among  the  vulgar  as 
pectorals  and  vulneraries.  It  is  also  an  ingredient  in  Turlington^ s balsam,  which 
is  tt  popular  remedy  in  this  country  for  the  same  purposes.*  It  is  scarcely  neces- 
sary to  state  that  the  application  of  these  preparations  to  fresh  wounds  must 
frequently  prove  injurious,  by  inducing  too  much  inflammation,  and  thus  pre- 
venting union  by  the  first  intention.  The  compound  tincture  of  benzoin  is  de- 
composed by  water.  The  dose  is  from  thirty  minims  to  two  fluidrachms.  A  va- 

*  The  following  is  the  formula  for  Turlington's  balsam  adopted  by  the  Philadelphia 
College  of  Pharmacy.  "Take  of  Alcohol  Oviij,  Benzoin  Jxij,  Liquid  Storax  .^iv,  Soco- 
trine Aloes  5j,  Peruvian  Balsam  ?ij,  Myrrh  ^j,  Angelica  Koot  5#s,  Balaam  of" Tolu  .^iv, 
Extractor  Liquorice  Root  5  i  v.  Digest  for  ten  days,  and  strain."  (Journ.  0/ the  Phil. 
Col.  0/  Pharm.,  V.  28.) 
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riety  of  court  plaster  is  made  by  applying  to  black  silk,  by  means  of  a  brush,  first 
a  solution  of  isinglass,  and  afterwards  an  alcoholic  solution  of  benzoin.    W. 

TINCTURA  BUCHU.  Br.     Tincture  of  Buchu. 

This  Tincture  is  directed,  in  the  British  Pharmacopoeia,  to  be  prepared  from 
two  and  a  half  avoirdupois  ounces  of  Buchu  Leaves,  in  coarse  powder,  and 
one  Imperial  pint  of  Proof  Spirit,  in  the  same  manner  precisely  as  Tincture 
of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1448.) 

This  tincture  has  the  virtues  of  buchu  leaves,  and  may  be  given  in  the  dose 
of  from  one  to  four  fluidrachms,  either  simply  diluted  with  water,  or  as  an  ad- 
dition to  the  infusion  of  the  leaves.  W. 

TINCTURA  CALUMB^.  C7".  ^.,  j5r.  Tirictureof  Columbo.  Tincture 
of  Calumha.  Br. 

"Take  of  Coluuibo,  in  moderately  fine  powder,  four  troyounces ;  Diluted 
Alcohol  a  sufficient  quantity.  Moisten  the  powder  with  a  fluidounce  of  Diluted 
Alcohol,  transfer  it  to  a  conical  percolator,  and  gradually  pour  Diluted  Alco- 
hol upon  it  until  two  pints  of  tincture  are  obtained."  U.  S. 

The  British  Pharmacopoeia  directs  this  Tincture  to  be  prepared  from  two 
and  a  half  avoirdupois  ounces  oi  Calumba  Root,  cut  small,  and  one  Pmpei'ial 
pint  of  Proof  Spirit,  in  the  same  manner  precisely  as  directed  for  the  Tincture 
of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1448.) 

The  tincture  of  columbo  of  the  U.  S.  Pharmacopoeia  was,  with  great  pro- 
priety, considerably  increased  in  strength  at  the  revision  of  1840.  The  larger 
the  proportion  of  the  tonic  is  to  the  alcohol  in  these  bitter  tinctures,  the  better 
are  they  calculated  to  meet  the  indications  for  which  they  are  usually  prescribed. 
When  the  proportion  is  very  small,  the  tonic  power  of  the  bitter  is  lost  in  the 
stimulant  influence  of  the  alcohol.  Mr.  Jos.  Ince  recommends  that  the  tincture 
should  be  prepared  from  the  root  as  found  in  the  shops,  without  further  slicing 
or  powdering  it.  Made  as  he  proposes,  the  tincture  is  clear  and  bright;  while 
if  the  powdered  root  is  used  it  will  be  very  turbid,  even  after  filtration.  (Pharm. 
Journ.,  xiv.  41)1. )  The  tincture  of  columbo  may  be  added  to  tonic  infusions  or 
decpctions,  to  increase  their  stimulant  power  ;  but,  like  all  the  other  bitter  tinc- 
tures, should  be  used  with  caution.  The  dose  is  from  one  to  four  fluidrachms.     W. 

TINCTURA  CANNABIS.  U.  S.    Tinctura  Cannabis  Indict.  Br. 

Tincture  of  Hemp.    Tincture  of  Indian  Hemp. 

"  Take  of  Purified  Extract  of  Hemp  th7'ee  hundred  and  sixty  grains ;  Alco- 
hol a  pint.   Dissolve  the  Extract  in  the  Alcohol,  and  filter  through  paper."  U.  S 

"  Take  of  Extract  of  Indian  Hemp  one  ounce  [avoirdupois]  ;  Rectified  Spirit 
one  pint  [Imperial  measure].   Dissolve  the  Extract  of  Hemp  in  the  Spirit."  Br. 

The  American  reader  must  take  care  not  to  confound  the  Indian  Hemp,  here 
alluded  to,  with  Apocynum  Cannabinum,  known  by  the  same  name  in  this  coun- 
try. The  dose,  equivalent  to  a  grain  of  the  extract,  is  twenty-two  minims  or  about 
forty  drops,  to  be  gradually  increased  till  its  effects  are  experienced.        W. 

TINCTURA  CANTHARIDIS.  U.S., Br.     Tincture  of  Cantharides. 

Tincture  of  Spanish  Flies. 

"  Take  of  Cantharides,  in  fine  powder,  a  troyounce  ;  Diluted  Alcohol  a  suf- 
ficient quantity.  Moisten  the  powder  with  half  a  fluidounce  of  Diluted  Alcohol, 
pack  it  in  a  conical  percolator,  and  gradually  pour  Diluted  Alcohol  upon  it 
until  two  pints  of  tincture  are  obtained."  U.  S. 

"  Take  of  Cantharides,  in  coarse  powder,  one-quarter  of  an  ounce  [avoirdu- 
pois] ;  Proof  Spirit  one  pint  [Imperial  measure].  Macerate  for  seven  days  iu 
a  closed  vessel,  with  occasional  agitation,  strain,  press,  filter,  and  add  sufScient 
Proof  Spirit  to  make  one  pint.  [Imp.  meas.]."  Br. 

This  tincture  is  one  of  the  most  convenient  forms  for  the  internal  use  of 
Spanish  flies,  the  virtues  of  which  it  possesses  to  their  full  extent.  (See  Gan- 
tharis.)  When  long  kept  it  deposits  fatty  matter,  cantharidin  in  rhomboidal 
tables,  and  othei"  crystals  of  a  quite  different  form.  (Meniere,  Journ.  de  Pharm., 


I 

I 

I 


PAET  II.  Tincturse.  1458 

Avril,  1861,  p.  289.)  It  Is  occasionally  employed  externally  as  a  ni1>efacioMt ; 
but  its  liability  to  vesicato  should  be  taken  intocoiiKideratioii.  The  IJriti.sh  tinc- 
ture is  t(jt)  Treble  ;  eoutuinin'f  the  virtues  of  only  0(58  of  a  grain  of  cantluiridfH 
in  a  Huidniclun.  Tl»e  dose  of  the  U.  S.  tincture  18  from  twenty  drops  to  a  flui- 
drachui,  repealed  three  or  four  times  a  day.  W. 

TINCTURA.  CAPSICr.  U,  S,,  Br.  Tincture  of  Capaicicm.  Tincture 
of  Oi>/ennc  Pepper. 

"  Take  of  Capsicum,  in  fine  powder,  a  troyounce ;  Diluted  Alcohol  a  nuffi- 
cient  fpianliti/.  Moisten  the  powder  with  half  a  fluidounco  of  Diluted  Alcohol, 
pack  it  in  a  conical  percolator,  and  graduully  pour  Diluted  Alcohol  upon  it 
until  two  pints  of  tincture  are  obtained."  U.  S. 

The  liritish  Pharmacopoeia  directs  this  Tincture  to  be  prepared  from  three- 
quarters  of  an  avoirdupois  ounce  of  bruised  Capsicum  Fruit,  and  one  Imperial 
pint  of  Rectified  Spirit,  in  the  same  manner  precisely  as  directed  for  the  Tincture 
of  Aconite  Hoot.  (See  Tinctura  Aconiti,  pa<^o  1448.) 

This  preparation  of  capsicum  is  a  useful  stimulant  in  very  low  states  of  the 
system  with  gastric  insensibility,  as  in  malignant  scarlet  and  typhus  fevers, 
and  in  the  cases  of  drunkards.  It  may  also  be  used  as  a  gargle,  diluted  with 
rose-water  or  some  mucilaginous  fluid.  (See  Capsicum.)  Applied  by  means  of 
a  camel's-hair  pencil  to  the  relaxed  uvula,  it  sometimes  produces  contraction, 
and  relieves  prolapsus  of  that  part.  The  dose  is  one  or  two  fluidrachms.  W. 

TINCTURA  CARD AMOMI.  U.S.    Tincture  of  Cardamom. 

*'  Take  of  Cardamom,  in  fine  powder,  four  troijounces ;  Diluted  Alcohol  a 
sufficient  quantity.  Moisten  the  powder  with  two  fluidounces  of  Diluted  Al- 
cohol, pack  it  firmly  in  a  cylindrical  percolator,  and  gradually  pour  Diluted 
Alcohol  upon  it  until  two  pints  of  tincture  are  obtained."  U.  S. 

This  tincture  is  an  agreeable  aromatic,  and  may  be  advantageously  added  to 
tonic  and  purgative  infusions.     The  dose  is  one  or  two  fluidrachms.        W. 

TINCTURA  CARDAMOxMI  COMPOSITA.  U.S.,  Br.  Compound 
Tincture  of  Cardainom. 

"Take  of  Cardamom,  in  moderately  fine  powder,  three  hundred  and  sixty 
grains;  Caraway,  in  moderately  fine  powder,  one  hundred  and  twenty  grains  ; 
Cinnamon,  in  moderately  fine  powder,  three  hundred  grains;  Cochineal,  in 
moderately  fine  ^ovfdQT,  sixty  grains ;  Clarified  Honey  two  troyounces  ;  Di- 
luted Alcohol  a  sufficient  quantity.  Mix  the  powders,  and,  having  moistened  the 
mixture  with  half  a  fluidounce  of  Diluted  Alcohol,  pack  it  in  a  cylindrical  per- 
colator, and  gradually  pour  Diluted  Alcohol  upon  it  until  two  pints  and  six 
fluidounces  of  tincture  are  obtained.  Lastly,  mix  this  with  the  Clarified  Honey, 
and  filter  through  paper."  U.  S. 

The  British  Pharmacopceia  takes  of  Cardamom  Seeds,  freed  from  the  peri- 
carps and  bruised,  and  Caraway  Fruit,  bruised,  each,  a  quarter  of  an  acoirdu- 
j)ois  ounce  ;  Raisins,  freed  from  their  seeds,  tioo  avoirdupois  ounces  ;  Cinnamon 
JJark.  bruised,  half  an  avoirdupois  ounce  ;  Cochineal,  in  powder,  sixty  grains; 
and  Proof  Spirit  one  Imperial  pint ;  and  directs  that  the  tincture  should  be 
jirepared  in  the  manner  directed  for  Tincture  of  Aconite  Root.  (See  Tinctura 
Aconiti,  page  1448.) 

This  is  a  very  agreeable  aromatic  tincture,  occasionally  used  as  a  carminative 
in  the  dose  of  one  or  two  fluidrachms,  but  more  frequently  as  an  addition  to 
mixtures,  infusions,  «fec.,  which  it  renders  pleasant  to  the  taste,  and  acceptable  to 
the  stomach.  The  substitution  of  honey  in  the  present  U.  S.  formula  for  the 
raisins  in  that  of  1850,  may  be  regarded  as  an  improvement,  at  least  in  a  phar- 
maceutical point  of  view,  as  it  facilitates  the  process,  and,  considering  the  un- 
equal quality  of  raisins,  gives  more  precision  to  the  result. 

Off.  Prep.  Decoctum  Aloes  Compositum,  lir.;  Mistura  Ferri  Aromatica, 
Br.;  Mistura  Sennae  Composita,  Br.;  Tinctura  Chloroformi  Composita,  Br.    W. 
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TIlSrCTURA  CASCA^RILL^.  Br.   Tincture  of  Cascarilla. 

The  British  Pharmacopoeia  directs  this  Tincture  to  be  prepared  from  two  and 
ahalf  aijoirdapois  ounces  of  braised  Cascarilla,  and  one  Imperial  pint  of  Proof 
Spirit,  in  the  same  manner  precisely  as  directed  for  the  Tincture  of  Aconite  Root. 
(See  Tinctura  Aconiti,  page  1448.) 

This  tincture  has  the  properties  of  cascarilla,  but  is  seldom  if  ever  used  in 
this  country.     The  dose  is  from  thirty  minims  to  two  fluidrachms,  W. 

TINCTURA  CASTOREI.  U.S.,  Br.   Tincture  of  Castor. 

"Take  of  Castor,  bruised,  two  troyounces  ;  Alcohol  two  pints.  Macerate  for 
seven  days,  express,  and  filter  through  paper."  U.  S. 

"Take  of  Castor,  in  coarse  powder,  one  ounce  [avoirdupois];  Rectified  Spirit 
one  pint  [Imperial  measure].  Macerate  for  seven  days  in  a  closed  vessel,  with 
occasional  agitation  ;  strain,  press,  filter,  and  add  sufficient  Rectified  Spirit  to 
make  one  pint  [Imp.  meas.]."  Br. 

As  castor  yields  little  if  any  of  its  virtues  to  water,  alcohol  is  a  better  solvent 
than  proof  spirit.  It  is  said  also  to  form  a  more  grateful  preparation.  The 
Russian  castor  should  always  be  preferred  when  attainable.  It  deposits  on 
standing  a  yellow  organic  substance,  which,  when  moistened  with  water,  exhibits 
animalcules  under  the  microscope.  (Meniere.)  This  tincture  is  employed  for  the 
sanie  purposes  as  castor  in  substance.  The  dose  is  from  thirty  minims  to  two 
fluidrachms.  W. 

TINCTURA  CATECHU.  U.S.,  Br.   Tincture  of  Catechu. 

"Take  of  Catechu,  in  moderately  coarse  powder,  three  troyounces ;  Cinna- 
mon, in  moderately  coarse  powder,  two  troyounces ;  Diluted  Alcohol  a  suffi- 
cient quantity.  Mix  the  powders,  and,  having  moistened  the  mixture  with  a 
fluidounce  of  Diluted  Alcohol,  pack  it  in  a  conical  glass  percolator,  and  gradu- 
ally pour  Diluted  Alcohol  upon  it  until  two  pints  of  tincture  are  obtained,"  U.  S. 

"  Take  of  Pale  Catechu,  in  coarse  powder,  two  and  a  half  ounces  [avoirdu- 
pois]; Cinnamon  Bark,  bruised,  one  ounce  [avoird.];  Proof  Spirit  07ie  pint 
[Imperial  measure].  Macerate  for  seven  days  in  a  closed  vessel,  with  occa- 
sional agitation ;  strain,  press,  filter,  and  add  sufficient  proof  spirit  to  make  one 
pint  [Imp.  meas.]."  Br. 

This  is  a  grateful  astringent  tincture,  u.=eful  in  all  cases  to  which  catechu  is 
applicable,  and  in  which  small  quantities  of  spirit  are  not  objectionable.  It  may 
often  be  advantageously  added  to  cretaceous  mixtures  in  diarrhoea.  The  dose  is 
from  thirty  minims  to  three  fluidrachms,  which  may  be  given  with  sweetened 
water  or  some  mucilaginous  liquid,  or  in  port  wine  when  this  is  not  contra- 
indicated.  Like  the  tincture  of  kino,  this  is  said  sometimes  to  gelatinize  when 
kept.   In  this  state  it  is  unfit  for  use.  W. 

TINCTURA  CHIRATJE.  Br.   Tincture  of  Chireiia. 

The  British  Pharmacopoeia  takes  two  and  a  half  avoirdupois  ounces  of 
Chiretta,  cut  small  and  bruised,  and  one  Imperial  pint  of  Proof  Spirit,  and 
proceeds  in  the  manner  directed  for  Tincture  of  Aconite  Root.  (See  Tinctura 
Aconiti,  page  1448.) 

This  is  a  tonic  tincture,  and  may  be  given  in  the  dose  of  one  or  two  flui- 
drachms, three  or  four  times  a  day.  W. 

TINCTURA  chloroform:  COMPOSITA.  Br.  Compound 
Tincture  of  Chloroform. 

"  Take  of  Chloroform  two  fluidounces ;  Rectified  Spirit  eight  fluidounces ; 
Compound  Tincture  of  Cardamoms  ten  fluidounces.   Mix."  Br. 

A  convenient  form  for  the  internal  use  of  chloroform.  The  dose  is  from 
twenty  minims  to  a  fluidrachm  diluted  with  water.  W. 

TINCTURA  CINCHONA.  C/.aS'.  Tinctura  Cinchon.e  Ylaym. 
Br.  Tincture  of  Cinchona.  Tincture  of  Yelloio  Cinchona.  Tincture  of 
Peruvian  Bark. 

"  Take  of  Yellow  Cinchona,  in  moderately  fine  powder,  si.x  troyounces ;  Di- 
luted Alcohol  a  sufficient  quantity.  Moisten  the  powder  with  two  fluidounces 
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^f  I)iliitt'(l  Alcohol,  pack  it  firmly  in  a  pln«B  percolator,  and  pra<liially  pour 
DilutcMl  Alcoliol  upon  it  until  two  pints  of  tinctnre  iiro  obtained."  IJ  S 

Till!  lii'itiak  J'li(inn(irnpou'a  \nkvn  four  aroirdiijioix  o»/j<:*<?«  of  Vcllow  Cin- 
clioini  l>iuk.  in  niodrnitcly  fine  powdj-r,  and  onf.  Imperial  phd  of  I'roof  Spirit, 
and  prococd.s  in  the  manner  directed  for  Tincture  of  Aconite  Uoot.  (See 
Xinctara  Aconili,  pajfe  1448.) 

Tlii.><  tincture  iw  very  jiroperly  made  with  a  larjr«  proportion  of  bark;  as,  in 
the  bitter  tinctures,  it  is  important  that  tlie  alcohol  should  bear  as  snuill  a  pro- 
portion to  the  tonic  principle  as  postsible.  Even  wlien  strongest,  however,  it 
carniot,  in  ordinary  cases,  be  given  in  doses  siidicienily  large  to  obtain  the  full 
effect  of  the  bark,  without  stimulating  too  highly.  A  deposit  is  opt  to  form  in 
the  tincture  when  kept,  consisting  in  chief  of  cinchonic  red  holding  probiii'ly 
a  portion  of  the  alkaloids  in  combination.  This  was  found  by  Mr.  .1.  Adam.^ 
to  be  perfectly  dissolved  by  heat,  though  it  uniforndy  reappeared  on  the  cooling 
of  the  tincture.  The  addition  of  diluted  sulphuric  acid  did  notcau.se  its  solution; 
and, even  though  it  was  removed  by  filtering  the  tincture,  the  deposition  was 
afterward  renewed.  (Pharm.  Journ.,  A.\m\,  18fi8,  p.  470.)  In  reference  to  a  mode 
of  in  some  measure  obviating  this  tendency  to  deposition,  the  reader  is  referred 
to  the  statements  of  M.  Vauflart  on  the  subject  of  deposition  in  the  tiiu-tures 
))repared  by  percolation  {?,<iQ  page  144(5).  Mr.  A.  B.  Taylor,  in  experimenting 
on  this  snlyect,  prepared  a  tincture  in  which  the  menstruum  consisted  of  two 
parts  of  alcohol,  one  part  of  water,  and  one  of  glycerin,  and  which  was  kept 
three  months  without  undergoing  deposition.  {Am.  Journ.  of  Pharm..  Jan. 
1865,  p.  50.)  This  suggests  the  addition  of  glycerin  to  the  officinal  forniula, 
should  further  observation  prove  the  action  of  this  solvent  to  be  permanent. 
Tincture  of  cinchona  is  used  chiefly  as  an  adjunct  to  the  infusion  or  decoction 
of  bark,  or  the  solution  of  sulphate  of  quinia,  to  a  dose  of  which  it  may  be 
added  in  the  quantity  of  from  one  to  four  fluidrachms.  W. 

TINCTURA  CINCHON"^  COMPOSITA.  U.  S.,  Br.  Compound 
Tbictare  of  Cinchona.     Compound  7'indure  of  Peruvian  Bark. 

"  Take  of  Red  Cinchona,  in  moderatel}'  fine  powder, /our  troyounces ;  Bitter 
Orange  Peel,  in  moderately  fine  powder,  three  troyounces ;  Serpentaria,  in  mode- 
rately fine  powder,  three  hundred  and  sixty  grains ;  Saffron,  in  moderately 
coarse  powder,  Red  Saunders,  in  moderately  fine  powder,  each,  one  hundred 
and  twenty  grains ;  Diluted  Alcohol  a  sufficient  quantity.  Mix  the  powders, 
and,  having  moistened  the  mixture  with  four  fluidounces  of  Diluted  Alcohol, 
pack  it  firndy  in  a  glass  percolator,  and  gradually  pour  Diluted  Alcohol  upon 
it  until  two  pints  and  a  half  of  tincture  are  obtained."  U.  S. 

The  British  Pharmacopoeia  takes  of  Pale  Cinchona  Bark,  in  moderately  fine 
powder,  two  avoirdupois  ounces,  Bitter-Orange  Peel,  cut  small  and  Iwuised, 
one  avoirdupois  ounce,  Serpentaria,  bruised,  half  an  avoirdupois  ounce.  Saf- 
fron sixty  grains,  Cochineal,  in  powder,  thirty  grains,  and  Proof  Spirit  one 
Imperial  pint;  and  proceeds,  with  these  ingredients,  in  the  manner  directed 
for  Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1448.) 

This  is  the  preparation  commonly  known  by  the  name  of  Huxham's  tincture 
of  hark.  It  is  unfortunate  that  the  British  Council,  following  the  London  and 
Dublin  Colleges,  should  have  selected  the  feeblest  of  the  officinal  varieties  of  bark 
for  this  important  tincture.  The  compound  tincture  of  bark  is  an  excellent  sto- 
machic cordial,  and,  though  too  feeble  in  the  principles  of  cinchona  to  serve  as 
a  substitute  for  that  tonic  when  its  full  effect  is  required,  may  be  very  usefully 
employed  as  an  addition  to  the  decoction  or  infusion,  or  to  the  salts  of  quinia,  in 
low  forms  of  fever,  particularly  in  malignant  intermittents  and  remittents.  Hux- 
ham  was  in  the  habit  of  uniting  with  it  the  elixir  of  vitriol,  the  aromatic  sul- 
phuric acid  of  the  Pharmacopoeias.    The  dose  is  from  one  to  four  fluidrachms. 

Under  the  name  o{  tinctura  cinchonse  f errata,  a  preparation  has  been  con- 
siderably employed  in  Phdadelphia,  for  which  the  following  formula  is  given 
by  Mr.  Samuel  Simes,  in  the  Am.  Journ.  of  Pharm.  (xxv.  402).  With  one  gal- 
lon of  the  compound  tincture  of  bark,  one  ounce  of  hydrated  sesquioxide  of 
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iron,  dried  at  a  temperature  not  exceeding  130°  F.,  is  digested,  and  the  liquor 
filtered.  The  tannic  acid  is  removed  by  the  iron  forming  an  insoluble  tannate, 
which  with  the  excess  of  oxide  is  separated  by  the  filtration.  In  order  not  to 
lose  any  portion  of  the  alkaloids  which  may  adhere  to  the  precipitate,  this  is  to 
be  well  washed  wiih  boiling  alcohol,  the  solution  evaporated  to  dryness,  the  pro- 
duct dissolved  in  a  little  water  acidulated  with  citric  acid,  and  added  to  the 
filtered  liquor.  Lastly,  sixteen  grains  of  ammonio-citrate  of  iron  are  to  be  added 
to  each  fluidounce  of  the  tincture.   The  doses  is  a  fluidrachm,*  W. 

TINCTURA  CmNAMOAIL  U.S.,  Br.   Tincture  of  annamon. 

"  Take  of  Cinnamon,  in  fine  powder,  three  troyounces ;  Alcohol,  Water,  each, 
a  sufficient  quantity.  Mix  the  Alcohol  and  Water  in  the  proportion  of  two  mea- 
sures of  the  former  to  one  of  the  latter.  Then  moisten  the  powder  with  a  fluid- 
ounce  of  the  mixture,  pack  it  moderately  in  a  conical  percolator,  and  gradually 
pour  the  mixture  upon  it  until  two  pints  of  filtered  liquor  are  obtained.''  U.  S. 

The  Bi'itish  Pharmacopoeia  takes  tico  and  a  half  avoirdupois  ounces  of 
Cinnamon  Bark,  in  coarse  powder,  and  one  Imperial  pint  of  Proof  Spirit,  and 
proceeds  in  the  manner  directed  for  Tincture  of  Aconite  Root.  (See  Tinctura 
Aconiti,  page  1448.) 

This  tincture  has  the  aromatic  and  astringent  properties  of  cinnamon,  and 
may  be  used  as  an  adjuvant  to  cretaceous  mixtures,  and  astringent  infusions 
or  decoctions.   The  dose  is  from  one  to  three  or  four  fluidrachms. 

Off.  Prep.  lufusum  Digitalis,  C7.  S.  W. 

TmCTURA  COCCI.  Br.   Tincture  of  Cochineal. 

"  Take  of  Cocliineal,  in  powder,  two  ounces  and  a  AaZ/ [avoirdupois]  ;  Proof 
Spirit  one  pint  [Imperial  measure].  Macerate  for  seven  days  in  a  closed  ves- 
sel, with  occasional  agitation  ;  strain,  press,  filter,  and  add  sufficient  Proof 
Spirit  to  make  one  pint  [Imp.  meas.]."i.V. 

This  is  valued  cliiefly  for  imparting  colour  to  liquid  preparations.  It  may, 
however,  be  given  internally  in  nervous  affections  in  doses  varying  from  twenty 
drops  to  a  fluidrachm.  W. 

TINCTURA  COLCHICI.  U.S.  Tinctura  Colchici  Seminum. 
Br.     Tincture  of  Colchicum.   Tincture  of  Colchicum  Seeds. 

"  Take  of  Colchicum  Seed,  in  moderately  fine  powder,  four  t7-oyounces  ;  Di- 
luted Alcohol  a  sufficient  quantity.  Moisten  the  powder  with  a  fluidounce  of 
Diluted  Alcohol,  pack  it  in  a  cylindrical  percolator,  and  gradually  pour  Diluted 
Alcohol  upon  it  until  two  pints  of  tincture  are  obtained."  U.  S. 

The  P>ritish  Pharmacopoeia  takes  two  and  a  half  avoirdupois  ounces  of 
bruised  Colchicum  Seeds,  and  one  Imperial  pint  of  Proof  Spirit,  and  proceeds 

*  Prof.  Procter  observes  of  this  preparation  that,  in  consequence  of  the  cincho-tannic 
acid  not  being  entirely  removed  by  the  dry  sesquioxide,  the  preparation  blackens  upon 
standing.  He  proposes  to  substitute  for  the  sesquioxide  in  a  dried  state,  the  same  freshly 
precipitated,  washed,  and  pressed  strongly  between  folds  of  bibulous  paper.  [Note  to  the 
eleventh  edition.) 

Ferrated Elixir  of  Cinchona.  A  formula,  by  Mr.  J.  T.  Shinn,  for  a  preparation  under 
this  name,  said  to  be  in  considerable  use,  will  be  found  in  the  American  Journal  of 
Pharmacy  for  May,  1862  (p.  204). 

Elixir  Cinchonsp,  Flavse.  The  following  preparation  has  been  much  used  in  this  city,  and 
other  parts  of  the  U.  States.  The  formula  is  that  of  Mr.  A.  B.  Taylor,  and  is  taken  from 
the/lm.  Journ.  ofPharm..  (Jan.  1859,  p.  18).  "  Take  of  Yellow  Cinchona  4  ounces ;  Orange 
peel,  recently  dried,  2  ounces;  Ceylon  Cinnamon,  Coriander  seeds,  each,  an  ounce;  Anise, 
Caraway,  Cardamom,  Cochineal,  each,  120  grains ;  Brandy  two  pints  and  a  half ;  Syrup 
two  pints  and  a  half;  Alcohol  and  Water,  each,  a  sufficient  quantity.  Reduce  the  dry  sub- 
stances to  moderately  fine  powder  ;•  mix  the  Brandy  with  its  bulk  of  water  ;  moisten  the 
powder  with  four  fluidounces  of  the  mixture ;  and  pack  it  in  a  conical  percolator.  Pour 
on  the  remainder  of  the  liquid,  and  continue  the  percolation  with  a  mixture  of  one  part 
of  alcohol  to  three  parts  of  water,  until  six  and  a  half  pints  of  tincture  are  obtained ;  then 
add  the  syrup  and  mix  them."  This  is  an  elegant  aromatic  tonic,  extensively  used  as  an 
adjuvant  of  other  medicines,  and  alone  as  a  mild  stimulant  aromatic  tonic.  The  dose  is 
from  one  to  three  fluidounces.   [Note  to  the  twelfth  edition.) 
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in  the  manner  directed  for  Tincture  of  Aconite  Root.  (See  Tinctura  Aconili, 
page  1448.) 

It  was  at  one  time  supposed  that  the  tincture  was  quite  as  effective  made  from 
the  unbruist'd  as  tlie  bruisfd  .scctls,  and  corresponding  advice  was  given  under 
Colchici  Semen,  in  the  first  part  of  this  worli;  but  tlie  opinion  lias  Ijeen  shown 
to  be  erroneous.  {Am.  Journ.  of  Pharm.,  x.wi.  120.)  Mr.  Maisch  recommends, 
a.-*  a  convenient  method  of  comminuting  the  seeds,  to  macerate  them  for  two  or 
three  days  in  a  portion  of  the  menstruum,  then  to  remove  them  and  bruise  them 
in  a  clean  iron  mortar;  taking  care  that  none  of  the  menstruum  or  the  seeds 
should  bo  wasted,  (/iu/.,  xxviii.  514.) 

This  tincture  possesses  the  active  properties  of  colchicum,  and  may  be  given 
whenever  that  medicine  is  indicated  ;  but  the  wine,  which  contains  less  alcohol, 
is  generally  preferred.  The  dose  is  from  half  a  fluidrachm  to  two  fluidrachms. 
The  tincture  is  sometimes  used  as  an  embrocation  in  rheumatic,  gouty,  and 
neuralgic  pains.  W. 

TINCTCFRA  CONII.  Z7./S'.,  J5r.  Tinctura  Conii  Fructus.  i^r. 
1864.  Tincture  of  Hemlock.  Tincture  of  Hemlock  Fruit.  Tincture  of 
Conium. 

"  Take  of  Hemlock  [leaves],  recently  dried  and  in  fine  powder, /owr  troy- 
ounces ;  Diluted  Alcohol  a  suj/icient  quantitrj.  Moisten  the  powder  with  two 
fluidounces  of  Diluted  Alcohol,  pack  it  firmly  in  a  conical  percolator,  and  gradu- 
ally pour  Diluted  Alcohol  upon  it  until  two  pints  of  tincture  are  obtained."  C7.  S. 

The  British  Pharmacojiceia  takes  two  and  a  half  avoirdupois  ounces  of 
bruised  Hemlock  Fruit,  and  one  Imperial  pint  of  Proof  Spirit,  and  proceeds 
as  directed  for  Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1448.) 

The  tincture  of  hemlock  necessarily  partakes  of  the  uncertainty  of  the  dried 
leaves  from  which  it  is  prepared.  There  can  be  little  doubt  that  the  tincture  of 
the  British  Pharmacopoeia,  made  from  the  recent  fruit,  is  the  more  efficient.  A 
preparation,  made  by  adding  one  measure  of  alcohol  to  three  of  the  expressed 
juice,  has  been  used  in  England  under  the  name  of  preserved  juice  of  hemlock, 
and  has  been  adopted  in  the  British  Pharmacopoeia  with  the  title  of  Succus 
Conii  or  Juice  of  Hemlock.  (See  page  1420.)  The  Pharmacopoeias  have  very 
properly  excluded  cardamom  from  the  preparation;  as  it  can  have  little  influ- 
ence upon  its  medical  eflFects,  and  tends  to  obscure  the  odour  which  is  an  in- 
dication of  the  activity  of  the  tincture.  A  strong  odour  of  conia  should  be 
emitted  by  the  tincture  upon  the  addition  of  potassa.  M.  Meniere  states  that 
it  lets  fall,  on  standing,  a  yellow  miliary  deposit,  resembling  drops  of  oil,  the 
form  of  which  is  modified  under  pressure.  The  dose  is  from  thirty  minims  to 
a  fluidrachm. 

From  recent  experiments  by  Dr.  John  Harley,  of  London,  there  is  reason 
to  think  that  the  tincture  is  nearly  inert,  or  at  least  not  to  be  relied  on  as  a  re- 
medial means  in  any  ordinary  dose.  Of  a  tincture  carefully  prepared  from  the 
seeds,  according  to  the  British  officinal  directions,  Dr.  Harley  took  himself  at 
different  times  quantities  varying  from  half  a  fluidrachm  to  two  fluidounces,  be- 
ginning with  the  smaller  and  gradually  increasing  to  the  larger  dose,  without 
any  observable  effect  except  a  stimulant  action  from  the  large  quantities  of  alco- 
hol. {Pharm.  Journ.,  Jan.  1867,  p.  414.)  As  the  same  experimenter  obtained 
very  decided  sedative  effect  from  the  juice  of  hemlock  in  comparatively  small 
doses,  and  as  the  tincture  gave  decided  evidences  of  containing  conia,  the  only 
inference  to  be  drawn  from  these  experiments  is  that  the  sedative  action  of  the 
conium  is  neutralized  by  the  stimulation  of  the  alcohol ;  and  consequently  that 
the  tincture  is  not  an  eligible  preparation.         *  W. 

TINCTURA  CROCI.  Br.    Tincture  of  Safrm. 

The  British  Pharmacopoeia  takes  one  avoirdupois  ounce  of  Saffron,  and 
one  Imperial  pint  of  Proof  Spirit,  and  proceeds  as  directed  for  the  Tincture 
of  Aconite  Root.  (See  Tinctura  Aconili,  page  1448.) 

This  tincture  possesses  all  the  properties  of  saffron;  but  is  of  little  other 
92 
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use  than  to  give  colour  to  mixtures.     The  dose  is  from  one  to  three  flui- 
drachms.  W. 

TINCTURA  CUBEB^.  C7:>S\,  J5r.  Tincture  of  Caheh.  Tincture  of 
Ouhebs. 

"Take  of  Cubeb,  in  moderately  fine  powder, ybr<r  troyownces ;  Diluted  Al- 
cohol a  sufficient  quantity.  Moisten  the  powder  with  a  fluidounce  of  Diluted 
Alcohol,  pack  it  in  a  conical  percolator,  and  gradually  pour  Diluted  Alcohol 
upon  it  until  two  pints  of  tincture  are  obtained."  U.  S. 

The  British  Pharmacopoeia  takes  two  and  a  half  avoirdupois  ounces  of 
Cubcbs,  in  powder,  and  one  Imperial  pint  of  Rectified  Spirit,  and  proceeds  as 
directed  for  Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1448.) 

This  may  be  used  as  a  carminative,  and  has  been  given  with  advantage  in 
gonorrhoea  in  the  advanced  stages.  The  late  London  tincture  was  nearly  three 
times  as  strong  as  the  Dublin,  and  more  than  twice  as  strong  as  the  U.  S. 
tincture;  but  the  preparation  was  dropped  in  the  British  Pharmacopoeia  ;  and 
being  resumed  in  the  present  edition,  was  greatly  reduced  in  strength,  so  as  at 
present  to  be  about  equal  in  this  respect  with  our  own.  The  dose  is  from  half 
a  fluidrachm  to  two  fluidrachms  or  more,  the  larger  doses  being  used  in  gonor- 
rhoeal  affections.  W. 

TINCTURA  DIGITALIS.  U.S.,  Br.  Tincture  of  Digitalis.  Tincture 
of  Foxglove. 

"  Take  of  Digitalis,  recently  dried  and  in  fine  powder, /bwr  troyounces  ;  Di- 
luted Alcohol  a  sufficient  quantity.  Moisten  the  powder  with  two  fluidounces 
of  Diluted  Alcohol,  pack  it  firmly  in  a  conical  percolator,  and  gradually  pour 
Diluted  Alcohol  upon  it  until  two  pints  of  tincture  are  obtained."  U.  S. 

The  British  Pharmacopoeia  takes  two  and  a  half  avoirdupois  ounces  of 
Digitalis  Leaves,  in  coarse  powder,  and  one  Imperial  pint  of  Proof  Spirit,  and 
proceeds  in  the  manner  directed  for  Tincture  of  Aconite  Root.  (See  Tinctura 
Aconiti,  p.  1448.) 

In  preparing  this  tincture,  great  attention  should  be  paid  to  the  selection  of 
the  leaves,  according  to  the  rules  laid  down  under  the  head  of  Digitalis.  From 
a  neglect  of  these,  it  is  apt  to  be  weak  or  inefficient.  The  expressed  juice  of  the 
leaves,  preserved  by  means  of  alcohol,  prepared  as  the  British  Succi,  would 
probably  be- found  a  powerful  preparation.  (See  page  1420.)  The  tincture  of 
foxglove  possesses  all  the  virtues  of  that  narcotic,  and  affords  a  convenient 
method  of  administering  it,  especially  in  mixtures.  It  is  said  by  M.  Meniere  to 
deposit  on  standing  a  green  oily  matter,  and  some  white  lance-shaped  crystals 
soluble  in  an  excess  of  acid.  (Journ.  de  Pharm.,  Avril,  1861,  p.  289.)  The  dose 
is  from  ten  to  twenty  drops,  repeated  two  or  three  times  a  day,  and  increased 
if  necessary,  but  with  caution.  W. 

TINCTIJRA  ERGOTS.  Br.  Tincture  of  Ergot. 

The  British  Pharmacopop.ia  takes  five  avoirdupois  ounces  of  Ergot,  in 
coarse  powder,  and  one  Imperial  pint  of  Proof  Spirit,  and  proceeds  in  the  man- 
ner directed  for  Tincture  of  Aconite  Root.  (See  Tinctura  ^cont7t,  page  1448.) 

The  dose  of  this  tincture  is  Irom  thirty  minims  to  two  fluidrachms.     W. 

TINCTURA  FERRI  ACETATIS.  Br.   Tincture  of  Acetate  of  Tron. 

"Take  of  Solution  of  Persulphate  of  Iron  two  and  a  half  fluidounces  [Im- 
perial measure]  ;  Acetate  of  Potash  two  ounces  [avoirdupois]  ;  Rectified  Spi- 
rit a  sufficiency.  Dissolve  the  Acetate  of  Potash  in  ten  fluidounces,  and  add 
the  [Solution  of]  Persulphate  of  Iron  to  eight  fluidounces  of  the  Spirit,  then 
mix  the  two  solutions  in  a  two-pint  bottle  and  shake  them  well  together,  re- 
peating the  agitation  several  times  during  an  hour.  Put  the  tincture,  with 
the  precipitated  salt  contained  in  it,  upon  a  filter,  and  when  the  liquid  has 
ceased  to  run  through,  put  as  much  Rectified  Spirit  upon  the  filter  as  will 
make  the  filtered  product  measure  one  pint."£r. 

This  is  an  old  formula  of  the  Dublin  College,  omitted  at  the  original  forma- 
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tioti  uftlie  Hritish  PIiiu-niacopGeia,  butroHumcd  in  the  prcocnt  edition.  As  in 
ibe  Dublin  rhariuacopwia  tliure  was  no  Solution  of  Persulphate  of  Iron,  it 

as  tuH'i'wsury  to  direct  tho  preparation  of  this  salt  as  a  part  of  the  formula; 
otherwise  the  process  did  not  essentially  differ  from  the  one  now  officinal. 

The  preparation  is  a  tincture  of  the  leracetate  of  sesquioxide  of  iron.    The 

st  ste|)  in  making;  it  is  to  dissolve  the  two  salts  in  rectified  spirit,  and  to  mix 
ibe  solutions.  A  double  decontj)Osition  of  the  salts  takes  place,  resulting  in  the 
formation  of  teracetate  of  sesquioxide  of  iron  which  dissolves  in  the  spirit,  and 
sulphate  of  potassa  which  i)recipitates,  beinj?  insoluble  in  that  menstruum.  By 
filtration,  therefore,  the  sulphate  of  potassa  is  removed,  and  the  clear  Tuiuid 
constitutes  the  tincture  under  notice.  This  tincture  is  a  transparent  liquid,  of 
11  deep-red  colour,  and  strong  ferruginous  taste.  It  is  said  to  be  an  agreeable 
<;halybeate.  The  dose  is  from  twenty  drops  to  a  teaspoonful,  sufficiently  diluted 

ith  water.  B. 


TINCTURA  FP]RUI  CIILORIDI.  U.  S,  Tinctura  Ferri  Perciilo- 
iDi.  Br.  Ferri  Muriatis  Tinctura.  Ud.  Tincture  of  Chloride  of  Iron. 
Tincture  of  Perchloride  of  Iron.     Tincture  of  Muriate  of  Iron. 

"Take  of  Iron,  in  the  form  of  wire  and  cirt  in  pieces,  three  troyounces ; 
Muriatic  Acid  seventeen  troyounces  and  a  half;  Alcohol  three  pints;  Nitric 
Acid,  Distilled  Water,  each,  a  sufficient  quantity.  Introduce  the  Iron  into  a 
flask  of  the  capacity  of  two  pints,  pour  upon  it  eleven  troyounces  of  the  Mu- 
riatic Acid,  and  allow  the  mixture  to  stand  until  effervescence  has  ceased. 
Then  heat  it  to  the  boiling  point,  decant  the  liquid  from  the  undissolved  Iron, 
filter  it  through  paper,  and,  having  rinsed  the  flask. with  a  little  boiling  Dis- 
tilled Water,  add  this  to  it  through  the  filter.  Pour  the  filtered  liquid  into  a 
capsule  of  the  capacity  of  four  pints,  add  the  remainder  of  the  Muriatic  Acid, 
and,  having  heated  the  mixture  nearly  to  the  boiling  point,  add  a  troyounce 
and  a  half  of  Nitric  Acid.  When  effervescence  has  ceased,  drop  in  Nitric  Acid, 
constantly  stirring,  until  it  no  longer  produces  effervescence.  Lastly,  when 
the  liquid  is  cold,  add  sufficient  Distilled  Water  to  make  it  measure  a  pint, 
and  mix  it  with  the  Alcohol."  U.  S.  , 

"  Take  of  Strong  Solution  of  Perchloride  of  Iroiyfive  fluidounces ;  Rectified 
Spirit  fifteen  fiuidounces.  Mix,  and  preserve  in  a  stoppered  bottle.  Sp  gr, 
0-992.  This  Tincture  has  about  one-third  the  strength  of  Tinctura  Ferri  Ses- 
quichloridi,  Z>u6."  Br. 

As  directed  in  the  U.  S.  Pharmacopoeia  of  1850,  this  preparation  was  made 
with  the  subcarbonatc  of  iron  of  the  PharmacopcBia,  which  is  a  hydrated  sesqui- 
oxide, containing  a  small  but  uncertain  proportion  of  carbonate  of  the  protoxide. 
This  was  treated  with  muriatic  acid,  which  caused  some  effervescence  in  conse- 
quence of  the  escape  of  the  carbonic  acid  of  the  carbonate,  and  the  result  was  a 
solution  of  the  sesquichloride  of  iron  with  a  little  protocbloride.  As  the  propor- 
tions of  subcarbonatc  and  of  acid  were  so  arranged  in  the  formula  as  to  leave  a 
slight  excess  of  the  former,  provided  that  the  acid  were  duly  saturated,  there 
could  of  course  be  no  excess  of  acid  in  the  tincture,  when  completed  by  the  ad- 
dition of  the  alcohol.  But,  in  consequence  of  the  presence  of  a  small  proportion 
of  protocbloride,  absorption  of  oxygen  from  the  air  took  place,  and  this  proto- 
cbloride was  converted  into  sesquichloride  and  sesquioxide  of  iron,  the  latter  of 
which,  not  finding  any  free  muriatic  acid  to  dissolve  it,  was  precipitated.  Hence 
the  officinal  tincture  was  apt  to  deposit  a  little  sesquioxide,  with  the  effect  of 
losing  somewhat  of  its  chalybeate  strength ;  and  this  was  an  objection  to  the 
U.  S.  formula,  though  a  slight  one,  as  it  was  easily  obviated,  if  thought  advisable, 
by  the  addition  of  a  little  more  of  the  acid.  But  there  were  other  difficulties  in- 
cident to  the  formula,  which  led  to  its  frequent  partial  failure,  not  only  in  incom- 
petent hands,  but  even  with  skilful  pharmaceutists.  In  the  first  place,  the  mu- 
riatic acid  could  not  always  be  obtained  of  the  due  officinal  strength  (sp.  gr. 
11 6),  and  this  often  proved  the  cause  of  a  comparatively  feeble  preparation. 
In  the  second  place,  difficulty  was  often  experienced  in  effecting  the  solution  of 
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the  subcarbonate  of  iron.  Properly  prepared,  and  in  its  recent  state,  this  is 
easily  dissolved  in  muriatic  acid;  but  it  is  exceedingly  liable  to  undergo  changes, 
either  in  its  molecular  condition,  or  state  of  hydration,  which  impair  its  solu- 
bility,  or  even  render  it  partially  insoluble.  The  use  of  heat  in  preparing  or 
drjang  it,  and  the  simple  influence  of  time  and  exposure,  have  this  effect  in  a 
greater  or  less  degree;  and  hence  the  operator  often  found  great  difficulty  in 
dissolving  it  in  the  muriatic  acid.  The  consequence  was  incessant  complaints  of 
the  imperfection  of  the  formula;  and,  though  these  might  not  be  theoretically 
well  founded,  as  the  formula  properly  executed  might  yield  the  due  result,  yet 
jiractically  they  were  so,  and  it  was  certainly  desirable  to  have  a  formula  which 
would  be  less  liable  to  miscarriage.  Accordingly,  at  the  late  revisio-n  of  the 
U.  S.  Pharmacopoeia,  a  new  process  was  introduced,  in  which  the  objections  to 
the  old  one  appear  to  be  in  great  measure  obviated,  though  nothing  will  secure 
the  operator  against  failure,  who  does  not  take  care  that  the  materials  he  em- 
ploys are  of  the  proper  character.* 

The  present  U.  S.  formula  so  far  imitates  that  of  the  late  Dublin  Pharmaco- 
poeia as  to  prepare  directly  the  necessary  sesquichloride  by  the  reaction  between 
muriatic  acid  and  metallic  iron;  and  the  proportion  of  acid  and  iron  is  almost 
the  same  in  both ;  yet  they  differ  somewhat  in  the  manipulations  ;  and  the 
IT.  S.  formula  appears,  in  respect  to  the  precise  method  of  proceeding,  to  be 
copied  from  that  of  Dr.  Squibb,  published  in  the  Am.  Journ.  of  Pharm.  (July, 
1857,  p.  290). f  Iron  wire  is  chosen  as  the  form  of  iron  to  be  used  because  it  is 
generally  the  purest.  This,  which  is  in  very  slight  excess,  is  first  treated  with 
a  portion  of  the  muriatic  acid  which  forms  with  it  the  protochloride  of  iron, 
with  the  escape  of  hydrogen,  producing  effervescence.  The  action  is  allowed 
to  go  on  spontaneously  until  effervescence  ceases,  and  is  then  aided  by  heat, 
which  causes  the  saturation  of  the  acid  used.  The  solution  being  filtered,  the 
remainder  of  the  muriatic  acid  is  added,  and  afterwards  the  nitric  acid  gra- 
dually, the  liquid  having  been  heated  to  the  boiling  point  before  the  latter  ad- 
dition. The  nitric  acid  is  decomposed,  with  the  escape  of  nitrous  fumes  pro- 
ducing effervescence,  while,  through  the  influence  of  a  portion  of  its  oxygen 
and  the  additional  portion  of  muriatic  acid,  the  protochloride  is  converted  into 
the  sesquichloride ;  the  conversion  being  completed  when  the  effervescence 
■ceases,  and  the  previously  green  colour  has  been  changed  to  a  reddish-brown. 
The  precise  reactions  by  which  these  changes  are  effected  have  been  explained 
elsewhere,  {^qq  Ferri  Ghloridum,  ipage  1170.)  The  process  is  completed  by 
adding  first  enough  water  to  make  the  measure  of  a  pint,  and  afterwards  the 
alcohol;  thus  giving  precision  to  the  product.  The  alcohol  reacts  gradually 
with  the  acid,  producing  a  small  proportion  of  muriatic  ether,  which  gives  a 
peculiar  flavour  to  the  tincture,  and  probably  modifies  in  some  degree  its  in- 
fluence on  the  system.  As  the  additional  quantity  of  muriatic  acid  necessary 
to  sesquichloridize  the  protochloride  of  iron  first  formed  is  just  one-half  of  the 
quantity  of  acid  first  used,  that  is  5-5  troyounces,  and  as  the  amount  added  is 
0-5  ounces,  a  slight  excess  of  acid  must  be  contemplated  in  the  preparation, 
which  may  be  useful  in  preventing  precipitation,  and  in  reacting  with  the 
alcohol  to  produce  ether. 

Mr.  J.  C.  Wharton,  of  Nashville,  Tenn.,  in  commenting  on  the  IT.  S.  formula, 

*  One  of  the  prominent  difficulties  in  preparing  this,  as  well  as  all  other  soluble  salts 
of  peroxide  of  iron,  is  the  occasional  insolubility  or  difficult  solubility  in  acids  of  the 
peroxide  used.  This  has  been  ascribed  to  some  peculiar  molecular  condition  or  state  of 
hydration,  opposing  itself  to  the  action  of  the  acid  ;  but  M.  Jeannel  seems  to  have  de- 
termined that  the  cause  of  the  difficulty  is  the  presence  in  the  peroxide  of  a  trace  of 
sulphuric  acid  in  one  or  another  mode  of  combination  ;  and  that,  if  this  impurity  be  very 
carefully  avoided  by  providing  that  the  materials  from  which  the  oxide  is  prepared 
should  be  rigorously  exempt  from  all  mixture  of  sulphate,  and  that  the  vessels  used 
.should  be  washed  with  distilled  water,  the  resulting  peroxide  will  be  completely  soluble 
in  acids,  even  diluted,  and  especially  in  muriatic  acid.  (Journ.  de  Pharm.,  Aout,  1868,  p. 
lOfj.) — Note  to  the  thirteenth  edition. 

t  This  process  of  Dr.  Squibb  was  given  in  a  note  in  the  eleventh  edition  of  the  U.  S. 
Dispensatory,  page  1052. 
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siipfi^osts  that  tho  second  portion  of  muriatic  acid  added  with  the  object  of  dia. 

sol  vin^f  till!  excess  of  Hostjuioxitle  produced  by  tlio  nitric  acid  beyond  tlie  salurat- 
iii<^  p  )\ver  of  tlmt  ah'oudy  combined  willi  tho  protoxide,  instead  of  bein;^  intro- 
duced before  the  nitric  acid,  so  as  necessarily  to  be  in  some  degree  evaporated 
with  the  snbsiHiuent  lieat  and  etfcrvescence,  and  thus  become  insufficient  for 
tlie  object  desij^ned,  should  not  be  added  until  the  liquid  has  become  nearly 
cool,  and  the  nitric  acid  has  ceased  to  act,  after  which  enou^^h  of  it  should  be 
used  to  dissolve  the  sesquioxido  produced.  {Am.  Juurn.  of  Thar  m.,  Nov.  1865, 
p.  44r,.) 

The  British  formula  consists  simjdy  in  the  mixture  of  a  previously  prepared 
solution  of  thesesquichloride  (Liquor  Ferri  Perchloridi,  Br.)  with  three  times 
its  l)ulk  of  rectified  8})irit  or  alcohol.  It  is  intended  to  make  a  tincture  which 
shall  have  the  sp.  gr.  0-992. 

Propc7'ties.  Tincture  of  chloride  of  iron  is  of  a  reddish-brown,  somewhat 
yellowish  colour,  a  sour  and  very  styptic  taste,  and  an  odour  resenil)linK  that 
of  muriatic  ether.  The  sesquichloride  of  iron  which  it  holds  in  solution,  and  on 
which  its  properties  mainly  depend,  has  been  descril)ed  among  the  preparations 
of  iron.  (See  Ferri  CIdon'dum,  page  1170.)  According  to  the  U.  S.  Pharmaco- 
pceia,  it  has  the  sp.gr.  0990;  and  the  quantity  of  sesquioxide  of  iron  which 
a  (luidounce  of  it  will  yield,  when  the  precipitate  obtained  by  diluting  it  with 
water,  and  adding  ammonia  in  excess,  is  washed,  dried,  and  ignited,  is  29 
grains.  The  tincture  is  decomposed  by  the  alkalies,  alkaline  earths  and  their 
carbonates,  astringent  vegetable  infusions,  and  the  mucilage  of  gum  arable, 
which  produces  with  it  a  brown  semi-transparent  jelly.  All  these  substances 
are.  therefore,  incompatible  with  it  in  prescriptions.* 

Medical  Properties  and  Uses.  This  is  one  of  the  most  active  and  certain 
l>reparations  of  iron,  usually  acceptable  to  the  stomach,  and  much  employed  for 
the  purposes  to  which  the  chalybeates  generally  are  applied.  It  has  been  par- 
ticularly commencjed  as  a  tonic  in  scrofula,  in  which  it  was  formerly  often  given, 
jointly  with  the  soIl*Cron  of  chloride  of  calcium,  or  chloride  of  barium.  It  is  sup- 
posed to  be  diuretic,  and  to  have  a  peculiar  influence  on  the  urinary  passages. 
Hence  it  has  been  employed  in  gleet,  old  gonorrhoea,  and  leucorrhoea ;  and  is 
said  to  be  useful  in  dysury  dependent  on  spasmodic  stricture  of  the  urethra,  in 
the  dose  of  ten  drops  repeated  every  ten  minutes,  till  some  effect  is  experienced.  '^ 
In  hemorrhages  from  the  uterus,  kidneys,  and  bladder,  it  is  thought  to  act  ad- 
vantageously, but  should  be  confined  to  those  of  a  passive  character,  or  em- 
ployed only  after  sufficient  depletion.  Upon  the  recommendation  of  Dr.  Bell,  of 
Edinburgh,  it  has  recently  been  much  employed  in  erysipelas,  with  great  sup- 
posed advantage  ;  and,  upon  the  same  principle,  that  of  improving  the  condition 
of  the  blood,  has  been  used  in  various  other  diseases,  as  scarlatina,  diphtheria, 

*Iieshichefstincture,vf\nch  is  much  used  in  Europe,is  simply  a  solution  of  sesquichloride 
of  iron  in  a  mixture  of  one  measure  of  ether  and  three  or  four  measures  of  alcohol.  Fr. 
Mayer  recommends  that  the  sesquichlorideshould  be  prepared  bypassingchlorinethrough 
a  solution  of  the  protochloride,  until  a  solution  of  tho  ferrideyanide  of  potassium  nolonger 
produces  a  blue  precipitate,  and  then  evaporating  by  a  water-bath.  In  this  mode  crystals 
of  the  sesquichloride  are  obtained,  one  ounce  of  which  is  to  be  dissolved  in  twelve  ounces 
of  ether,  mixed  with  four  times  its  bulk  of  alcohol.  The  solution  may  be  rendered  colour- 
Ifss,  if  desired,  b}'  exposure  to  the  direct  rays  of  the  sun.  (iV.  Y.  Journ.  of  Phnrm.,  i.  233.) 
This  decolorization,  however,  is  effected  by  a  chemical  change  which  somewhat  alters  tho 
character  of  tho  preparation.  The  sesquichloride  becomes  protochloride  by  the  loss  of  a 
portion  of  its  chlorine,  which, by  abstracting  hydrogen  from  the  alcohol,  becomes  muri- 
atic acid ;  and  this  reacts  with  unaltered  alcohol  to  form  muriatic  ether. 

Mr.  A.  Cushnian  recommends  the  following  process  for  the  above  tincture.  He  first  pre- 
pares tho  crystals  of  the  sesquichloride  by  dissolving  two  ounces  of  iron  filings  in  a  mix- 
ture of  eight  fluidounces  of  muriatic  acid  and  four  of  distilled  water,  then  adding  four 
fluidrachms  of  nitric  acid,  evaporating  to  a  pellicle,  and  setting  aside  to  crystallize.  The 
crystal^,  having  been  washed  in  alcohol,  ana  afterwards  redissolved  and  crystallized,  aro 
tobe  dissolved  in  a  mixture  of  two  parts  of  alcohol  and  one  of  ether;  the  proportion  being 
an  ounce  of  the  crystals  to  twelve  fluidounces  of  tho  mixture.  After  solution,  the  liquid 
is  to  be  filtered,  and  exposed  for  48  hours  to  the  direct  rays  of  the  sun.  {Am.  Journ.  of 
Phartn.y  xxix.  481;  from  Am.  Med.  Qaz.) — Note  to  the  eleventh  edition. 
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and  purulent  infection  of  the  blood.  Externally  it  is  sometimes  used  for  the  de- 
struction of  venereal  warts,  and  as  a  styptic  in  cancerous  and  fungous  ulcers. 
It  has  recently  been  employed,  with  success,  as  an  injection  in  aneurismal  tu- 
mours. (See  Banking''s  Abstract,  xv\\\.  120.)  A  case  of  traumatic  hemorrhage 
from  the  lungs  is  reported  by  Dr.  Geo.  W.  Sternberg,  in  which  the  bleeding  was 
promptly  arrested  by  the  inhalation  of  the  spray  of  tincture  of  chloride  of  iron, 
by  means  of  the  atomizer;  half  an  ounce  of  the  tincture  being  diluted  with  five 
ounces  of  water,  and  the  end  of  the  tube  from  which  the  spray  proceeded  being 
placed  "  well  back  in  the  mouth."  {Med.  Becord,  Feb.  ],  1868,  p.  5.34.)  Tlie 
dose  of  the  U.  S.  tincture  is  from  ten  to  thirty  minims,  which  may  be  gradually 
increased  to  one  or  even  two  fluidrachms,  two  or  three  times  a  day.  In  acute 
febrile  diseases,  as  erysipelas,  the  dose  should  be  repeated  every  two  hours. 
It  is  given  diluted  with  water,  W. 

TINCTURA  GALL^.  U.S,  Br.  Tincture  of  Natgall  Tincture  of 
Galls. 

"  Take  of  Nutgall,  in  moderately  fine  powder,  four  troijounces ;  Diluted  Al- 
cohol a  sufficient  quantity.  Moisten  the  powder  with  a  fluidounce  of  Diluted 
Alcohol,  pack  it  in  a  glass  percolator,  and  gradually  pour  Diluted  Alcohol 
upon  it  until  two  pints  of  tincture  are  obtained."  U.  S. 

The  British  Pharmacopoeia  takes  two  and  a  half  avoirdupois  ounces  of 
Galls,  in  coarse  powder,  and  one  Imperial  pint  of  Proof  Spirit,  and  proceeds 
in  the  manner  directed  for  Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti, 
page  1448.) 

The  tincture  of  galls  is  powerfully  astringent;  but  is  more  used  as  a  test 
than  as  a  medicine.  When  long  kept  it  ceases  to  evince  the  reactions  of  tannic 
acid,  in  consequence  of  the  conversion  of  this  into  gallic  acid.  The  dose  is 
from  one  to  three  fluidrachms.  W. 

TINCTURA  GENTIANS  COMPOSITA.  U.S.,  Br.  Compound 
Tincture  of  Gentian. 

"  Take  of  Gentian,  in  moderately  fine  powder,  two  troyounces ;  Bitter  Orange 
Peel,  in  moderately  fine  powder,  a  troyounce  ;  Cardamom,  in  moderately  fine 
/powder,  half  a  troyounce;  Diluted  Alcohol  a  sufficient  quantity.  Mix  the 
powders,  and,  having  moistened  the  mixture  M'ith  a  fluidounce  and  a  half  of 
Diluted  Alcohol,  pack  it  in  a  conical  percolator,  and  gradually  pour  Diluted 
Alcohol  upon  it  until  two  pints  of  tincture  are  obtained."  U.  S. 

The  British  Pharmacopoeia  takes  one  and  a  half  avoirdupois  ounces  of 
Gentian  Root,  cut  small  and  bruised,  three-quarters  of  an  avoirdupois  ounce  of 
Bitter  Orange  Peel,  cut  small  and  bruised,  a  quarter  of  an  avoirdupois  ounce  of 
Cardamom  Seeds,  freed  from  the  pericarps  and  bruised,  and  one  Imperial  pint 
of  Proof  Spirit,  and  proceeds  with  these  ingredients  in  the  manner  directed  for 
Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1448.) 

This  is  an  elegant  bitter,  much  used  in  dyspepsia,  and  as  an  addition  to  tonic 
mixtures  in  debilitated  states  of  the  digestive  organs,  or  of  the  system  generally. 
There  is,  however,  much  danger  of  its  abu.se,  especially  in  chronic  cases.  The 
dose  is  one  or  two  fluidrachms.  W. 

TINCTURA  GUAIACI.  U.  S.    Tincture  of  Guaiae. 

"  Take  of  Guaiae,  in  moderately  coarse  powder,  six  troyounces  ;  Alcohol  a 
sufficient  quantity.  Mix  the  powder  thoroughly  with  an  equal  bulk  of  dry  sand, 
pack  the  mixture  moderately  in  a  conical  percolator,  and,  having  covered  it  with 
a  layer  of  sand,  gradually  pour  Alcohol  upon  it  until  two  pints  of  tincture  are 
obtained."  U.  S. 

This  tincture  is  given  in  chronic  rheumatism  and  gout,  in  the  dose  of  from  one 
to  three  fluidrachms  three  or  four  times  a  day.  As  it  is  decomposed  by  water,  it 
is  most  conveniently  administered  in  mucilage,  sweetened  water,  or  milk,  by 
which  the  separated  guaiae  is  held  in  temporary  suspension.  The  following  is  a 
form  of  tincture  of  guaiae  which  the  late  Dr.  Dewees  found  very  efficient  in  the 
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care  of  sapprossion  of  the  menseR  and  dyRmonorrliGea.  "  Take  of  the  l)CRt  Guaiac, 
in  powder,  /bwr  ouncen  ;  Carbonate  of  Soda  or  of  i^otauHa  one  drachm  and  a 
half;  I'inuMito,  in  powdor,  an  ounce;  Diluted  Alcohol  a  pound.  I-)ig<*Ht  for  a 
few  day**."  Dr.  Dewees  directed  a  drachm  or  two  of  the  Bpirit  of  aninioiiia  to  be 
added,  "pro  r«)ia/a,"  to  four  fluidounces  of  the  tincture.  (Treat,  on  JJiHeases 

I  of  Female H,  A.  D.  1826,  p.  81.)  The  dose  is  a  tea.spoonful  three  times  a  day, 
to  be  jfradualiy  increu.'<ed  if  necessary.  Within  our  own  experience,  this  remedy 
has  se<'nu'(l  hij^'lily  useful  in  painful  nienstruation,  g-iven  in  the  intervals  of  the 
attack."*.  The  quantity  of  alkaline  addition  \a  too  small  to  produce  any  sensible 
efl'ect,  and  the  pimento  can  act  only  as  a  spice;  so  that  the  virtues  of  the  tinc- 

Iture  reside  in  the  guaiac,  and  the  officinal  tincture  would  probably  be  found 
equally  eflfectual.  W. 

TINCTURA    GUAIACI   AMMONIATA.  U.S.,  Br.    TixVctura 
GuAi.ACi  CoMPOSiTA.  Loiul.  Ammoiiiated  Tincture  of  Guaiac. 
•'  Take  of  Guaiac,  in  moderately  coarse  powder,  six  troyounces  ;  Aromatic 
Spirit  of  Axwrnomo.  tivo  pints.    Macerate  for  seven  days,  and  filter  through 
paper."  U.  S. 

"  Take  of  Guaiacum  Resin,  in  powder,  four  ounces  [avoirdupois] ;  Aro- 
matic Spirit  of  Ammonia  a  szifficiency.  Macerate  the  Guaiacum  in  fifteen 
fluidounces  [Imperial  measure]  of  the  Aromatic  Spirit  of  Ammonia  for  seven 
days  in  a  well-closed  vessel,  with  occasional  agitation,  and  filter,  then  add  suf- 
ficient Aromatic  Spirit  of  Ammonia  to  make  one  pint  [Imp.  meas.]."  Br. 

This  tincture  is  celebrated  in  the  treatment  of  chronic  rheumatism,  and  is  fre- 
quently also  used  in  ameuorrhoea.  It  is  more  stimulating,  and  is  thought  to  be 
more  effectual,  than  the  preceding.  Like  that,  it  is  decomposed  by  water,  and 
should  be  administered  in  some  viscid  or  tenacious  vehicle  which  may  hold  the 
guaiac  in  suspension.  The  dose  is  one  or  two  fluidrachms.  W. 

TIXCTURA  IIELLEBORI.  Z7.>Sf.   Tincture  of  Black  Helkharc. 

"  Take  of  Black  "ifellebore,  in  moderately  fine  powder,  four  troyounces ; 
Diluted  Alcohol  a  sufficient  quantity.  Moisten  the  powder  with  a  fluidounce  of 
Diluted  Alcohol,  pack  it  in  a  cylindrical  percolator,  and  gradually  pour  Diluted 
Alcohol  upon  it  until  two  pints  of  tincture  are  obtained."  U.  S. 

Tbi.s  tincture,  formerly  called  tinctura  Melampodii,  possesses  the  properties 
of  black  hellebore,  and,  upon  the  recommendation  of  Dr.  Mead,  has  been  much 
used  in  suppression  of  the  menses.  It  is  said  to  be  peculiarly  applicable  to  cases 
in  which  the  grade  of  action  is  too  high  for  the  use  of  chalybeates.  At  best, 
however,  it  is  an  uncertain  remedy,  and,  though  frequently  almost  inert  from  the 
bad  quality  of  the  root,  should  always  be  administered  with  caution,  as  it  is 
sometimes  violent  in  its  action.  The  dose  is  from  thirty  minims  to  a  fluidrachm, 
to  be  taken  night  and  morning.  W. 

TINCTURA  HUMULL  U.  S.  Tinctura  Lupuli.  Br.  Tincture  of 
Hops. 

"Take  of  Hops,  in  moderately  coarse  powder,  fix^e  troyounces ;  Diluted  Al- 
cohol a  sufficient  quantity.  Moisten  the  powder  with  two  fluidounces  of  Diluted 
Alcohol,  pack  it  very  firmly  in  a  cylindrical  percolator,  and  gradually  pour  Di- 
luted Alcohol  upon  it  until  two  pints  of  tincture  are  obtained  "  U.  S. 

The  British  Pharmacopoeia  takes  two  and  a  half  avoirdupois  ounces  of 
Hops,  and  o)ie  Imperial  pint  of  Proof  Spirit,  and  proceeds  in  the  manner  di- 
rected for  Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1448.) 

Hops  are  so  light  and  bulky  that,  in  the  proportion  directed,  and  as  pre- 
pared by  the  U.  S.  process  of  1850,  they  absorbed  almost  all  the  spirit,  which, 
after  the  requisite  maceration,  could  be  separated  only  by  strong  pressure.  As 
this  absorption  of  the  spirit  obstructed  its  proper  action  on  the  hops,  it  was 
necessary  that  the  mixture  should  be  frequently  stirred  during  the  maceration. 
This  remark  is  not  applicable  to  the  present  U.  S.  process,  but  continues  so  to 
that  of  the  Br.  Pharmacopoeia.    By  thoroughly  drying  the  hops  and  rubbing 
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them  between  the  hands,  or  by  cutting  and  bruising  thera,  they  may  be  brought 
to  a  state  of  division  which  will  in  a  great  measure  obviate  the  disadvantages 
alluded  to.  As  the  virtues  of  hops  depend  chiefly  on  the  lupulin,  and  as  the  quan- 
tity of  this  substance  is  different  in  different  parcels,  the  tincture  is  necessarily 
unequal  in  strength  ;  'and  the  tincture  of  lupulin  itself  is  preferable.  (See  Tine- 
tura  Lvpulinae.)  According  to  M.  Meniere,  tincture  of  hops  deposits,  on  stand- 
ing, a  yellow  precipitate,  and  a  large  quantity  of  a  white  crystalline  substance, 
which  he  thinks  may  be  maiate  of  lime. 

Tincture  of  hops  is  tonic  and  narcotic,  and  has  been  proposed  as  a  substitute 
for  laudanum  when  the  latter  disagrees  with  the  patient ;  but  little  reliance 
can  be  placed  upon  it.  The  condition  of  disease  to  which  it  appears  to  be  best 
adapted,  is  the  wakefulness,  attended  with  tremors  and  general  nervous  derange- 
ment, to  which  habitual  drunkards  are  liable,  and  which  frequently  precedes  an 
attack  of  delirium  tremens.  The  dose  is  from  one  to  three  fluidrachms.   W, 

TINCTURA  HYOSCYAMI.  U.S.,  Br.  Juncture  of  Henbane.  Tinc- 
ture of  Hyoscyamus. 

"  Take  of  Henbane  Leaf,  in  fine  powder, /oz<r  troyouncea  ;  Diluted  Alcohol 
a  sufficient  quantity.  Moisten  the  powder  with  two  fluidounces  of  Diluted  Al- 
cohol, pack  it  firmly  in  a  conical  percolator,  and  gradually  pour  Diluted  Alcohol 
upon  it  until  two  pints  of  tincture  are  obtained."  U.  S. 

The  British  PliarviacopoBia  takes  tioo  and  a  half  avoirdupois  ounces  of 
Hyoscyamus  Leaves,  in  coarse  powder,  and  one  Imperial  pint  of  Proof  Spirit, 
and  proceeds  in  the  manner  directed  for  Tincture  of  Aconite  Root.  (See  Tinc- 
tura  Aconiti,  page  1448.) 

This  tincture  may  be  advantageously  substituted,  as  an  anodyne  and  sopo- 
rific, for  that  of  opium,  when  the  latter  disagrees  with  the  patient,  or  is  objec- 
tionable on  account  of  its  property  of  inducing  constipation.  When  the  tincture 
of  henbane  purges,  as  it  sometimes  does,  it  may  be  united  with  a  very  small  pro- 
portion of  laudanum.  The  dose  is  a  fluidrachm.  The  expressed  juice  preserved 
by  means  of  alcohol  maybe  used  for  the  same  purposes  as  the  tincture.    W, 

TINCTURA  lODimi.  U.  S.    Tincture  of  Iodine. 

"  Take  of  Iodine  a  troyounce;  Alcohol  a  pint.  Dissolve  the  Iodine  in  the 
Alcohol."  U.S. 

This  tincture  has  very  nearly  the  strength  of  the  tincture  of  Coindet,  which 
contained  one  part  of  iodine  to  twelve  of  alcohol  by  weight ;  while  the  U.  S. 
tincture  contains  one  part  of  the  former  to  about  12-T  parts  of  the  latter.  It  is 
best  to  prepare  the  tincture  in  small  quantities  at  a  time ;  as  the  iodine  reacts 
with  the  alcohol,  especially  when  exposed  to  solar  light,  giving  rise  to  chemical 
changes.  The  iodine  should  be  thoroughly  dried  before  being  weighed  out.  The 
tincture  should  be  kept  in  well-stopped  bottles,  in  order  to  prevent  the  evapora- 
tion of  the  alcohol,  and  the  consequent  crystallization  of  the  iodine. 

The  tincture  of  iodine  has  a  deep-brown  colour.  Sixteen  minims,  equal  to 
about  thirty-five  drops,  contain  one  grain  of  iodine.  It  is  at  present  less  used 
internally  than  it  formerly  was,  in  consequence  of  an  impression  that  it  is  apt 
to  irritate  the  stomach.  Water  decomposes  the  tincture,  and,  when  this  is  swal- 
lowed, it  is  supposed  that  the  iodine  is  precipitated  upon  the  mucous  membrane. 
Besides,  the  tincture  undergoes  a  gradual  change  when  kept,  owing,  according 
to  Guibourt,  to  a  reaction  between  the  alcohol  and  iodine.  A  portion  of  the 
latter  is  supposed  to  take  hydrogen  from  the  former,  producing  hydriodic  acid, 
which  combines  with  another  portion  of  the  iodine  to  form  ioduretted  hydriodic 
acid  ;  while  the  place  of  the  hydrogen  in  the  alcohol  is  thought  to  be  supplied 
by  iodine,  giving  rise  to  another  ioduretted  compound.  The  new  products  are 
soluble  in  water ;  and  consequently  the  tincture  gradually  loses  by  time  the  pro- 
perty of  being  precipitated  on  dilution.  (Journ.  de  Pharm.,  3e  ser.,  x.  113. )  Yet, 
from  the  experiments  of  Dr.  A.  Gopel,  it  would  appear  that  the  change  is  slow 
if  the  tincture  is  kept  in  the  dark  and  at  a  low  temperature  ;  for  in  three  months 
a  specimen  thus  treated  had  lost  but  one  per  cent,  of  iodine.  {Fharm.  Central 
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Jilalt,  no.  13,  A.D.  1850.)  On  account  of  its  liuhilily  to  procipitution  in  the 
,Stonmclj,  tlio  tincture  of  iodine  is  nowalniu.st  exclusively  employed  locally. 
fevertlieleH3,  it  has  been  prencribod  with  supposed  advuntajje  by  M.  Berenger 
Feraud  in  the  trcutnient  of  diabetes;  the  tincture  beinj?  ^'iven  in  three  or  four 
fluidounces  of  water,  in  the  dose  of  five  drops,  taken  i)efore  a  meal,  at  first  once 
daily,  afterwards  twice,  and  afterwards  j^radually  increased  to  twenty  drops  a 
day.  (Ann.  dc  Tlu'rap.,  18()(;,  p.  24:}.)  Locally  used,  if  undiluted,  it  acts  as  a 
powerful  irritant  to  the  skin,  producinjif  inflammation,  desquamation  of  the 
cuticle,  &c.  Nevertheless,  it  is  much  used  in  this  state  in  erysipelas,  chilblains, 
and  other  cases  of  cutaneous  and  subcutaneous  inflammation,  and  with  happy 
ettt'cts.  Uut  its  a|)plication  requires  some  caution  ;  and,  in  erysipelas,  we  are 
in  the  hal>it  rather  of  sun-ounding  the  inflamed  surface  with  a  border  of  the 
tincture,  embracing  a  portion  of  both  the  sound  and  the  diseased  skin,  so  as 
to  prevent  the  progress  of  the  inflammation,  than  of  attempting  a  complete 
cure  by  covering  the  whole  surface  afi"ected.  It  has  been  found  useful  in  ren- 
dering the  variolous  eruption  abortive.  It  has  also  been  employed  externally  ia 
croup,  the  bites  of  serpents,  and  local  rheumatism.  It  is  most  conveniently 
api)lied  by  means  of  a  camel's-hair  pencil.  Diluted  with  camphorated  tincturd 
of  soap,  or  other  alcoholic  liquid,  it  is  sometimes  employed  as  an  embrocation 
in  scrofulous  tumours  and  other  affections  requiring  the  use  of  iodine.  It  is 
much  used  in  the  radical  cure  of  hydrocele,  as  an  injection  into  the  sac ;  and 
a  similar  employment  of  it  has  been  extended  to  other  serous  cavities  morbidly 
distended  with  fluid,  as  in  ovarian  dropsy,  ascites,  and  empyema  ;  but  in  these 
latter  affections  it  should  be  resorted  to,  if  at  all,  with  great  caution.  In  hy- 
drocele, M.  Velpeau  employed  it  diluted  with  double  its  volume  of  water.  In 
the  other  cases  referred  to,  it  has  been  variously  diluted  with  from  three  to  tea 
times  its  bulk  of  water,  or  some  demulcent  liquid.  To  prevent  the  precipitation 
of  the  iodine,  iodide  of  potassium  is  generally  added  in  the  proportion  of  from 
two  scruples  to  a  drachm  to  each  fluidounce  of  the  tincture.  M.  Luc,  an  officer 
in  the  French  army,  having  been  attacked  with  a  very  violent  coryza,  was  in- 
duced to  try  the  effect  of  the  local  application  of  the  vapour  of  the  tincture,  and 
accordingly  held  to^kts  nostrils  a  bottle  of  the  tincture,  which  he  kept  warm 
by  the  heat  of  the  hand.  Repeating  this  inhalation,  which  lasted  nearly  a  minute, 
every  three  minutes  for  about  an  hour,  he  immediately  experienced  relief;  and  the 
affection  went  on  diminishing,  until,  in  the  course  of  three  hours,  it  had  entirely 
disappeared.  lie  afterwards  tried  the  remedy  on  others,  and  uniformly  with 
the  same  success.   {Ann.  de  Therap.,  1866,  p.  236.) 

The  dose  of  the  tincture  is  from  ten  to  twenty  drops,  which  may  be  gradually 
increased  to  thirty  or  forty  drops,  three  times  a  day.  It  may  be  given  in  sweet- 
ened water,  and  still  better  in  wine,  when  this  is  not  contraindicated.  M.  De- 
bauque,  an  apothecary  of  Mons,  has  ascertained  that  tannic  acid  has  the  property 
of  rendering  iodine  soluble  in  water,  and  states  that  an  ounce  of  syrup  of  orange- 
peel,  in  four  or  six  ounces  of  water,  will  form  a  clear  solution  with  a  quantity  of 
tincture  of  iodine  containing  five  or  six  grains  of  the  medicine.  (Journ.  de 
Pharm.,  3e  ser.,  xx.  34.)  W. 

TINCTURA  lODINII  COMPOSITA.  U.  S.  Tinctura  Iodi.  Br. 
Compound  Tincture  of  Iodine. 

"  Take  of  Iodine  half  a  troyounce  ;  Iodide  of  Potassium  a  troyounce :  Alco- 
hol a  pint.  Dissolve  the  Iodine  and  Iodide  of  Potassium  in  the  Alcohol."  (J.  S. 

"Take  of  Iodine  half  an  ounce  [avoirdupois]  ;  Iodide  of  Potassium  a  quar- 
ter of  an  ounce  [avoird.];  Rectified  Spirit  one  pint  [Imperial  measure].  Dis- 
solve the  Iodine  and  the  Iodide  of  Potassium  in  the  Spirit."  Br. 

The  U.  S.  tincture  is  rather  stronger  than  the  British,  the  troyounce  being  hea- 
vier  than  the  avoirdupois  ;  while  the  wine  pint  employed  in  the  former  contains 
about  one-fifth  less  than  the  Imperial  pint  employed  in  the  latter.  The  differ- 
ence, however,  is  of  no  great  practical  importance.  The  advantage  of  this  tinc- 
ture over  the  simple  tincture  above  described  is,  that  the  former  may  be  diluted 
with  water  without  decomposition ;  so  that,  when  it  is  swallowed,  iodine  is  not 


1466  Tinciurae.  part  ii. 

precipitated  upon  the  mucous  coat  of  the  stomach,  and  will  not,  therefore,  be  so 
likely  to  produce  gastric  irritation.  This  is  a  good  theoretical  recommendation; 
but  we  are  by  no  means  confident  that  the  difference  of  the  two  preparations  in 
irritating  properties  will  be  found  very  striking  in  practice.  The  compound 
tincture  of  iodine  may  be  given  internally  for  all  the  purposes  which  iodine  is 
capable  of  answering.  The  dose  is  from  fifteen  to  thirty  drops,  to  be  gradually 
increased  if  necessary.* 

Off.  Prep.  Vapor  lodi.  W. 

TINCTURA  JALAPS.  U.S.,  Br.     Tincture  of  Jalaj). 

"Take  of  Jalap,  in  fine  powder,  six  troyounces  ;  Alcohol,  Water,  each,  a 
sufficient  quantity.  Mix  two  measures  of  Alcohol  with  one  of  Water.  Then 
moisten  the  powder  with  two  ff.uidounces  of  the  mixture,  pack  it  moderately  in 
a  cylindrical  percolator,  and  gradually  pour  the  mixture  upon  it  until  two  pints 
of  tincture  ai-e  obtained."  U.  S. 

The  BritishPharmacopceia  takes  two  and  a  half  avoirdupois  ounces  of  Jalap, 
in  coarse  powder,  and  one  Imperial  pint  of  Proof  Spirit,  and  proceeds  in  the 
manner  directed  for  Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti,  p.  1448.) 

In  the  present  U.  S.  process  the  alcoholic  strength  of  the  menstruum  has  been 
considerably  increased,  which  is  an  improvement  in  view  of  the  resinous  charac- 
ter of  the  purgative  principle  of  jalap.  The  tincture  possesses  the  medical  vir- 
tues of  jalap,  and  is  sometimes  added  to  cathartic  mixtures  in  the  quantity  of 
one  or  two  fluidrachms,  to  increase  their  activity.  W. 

TINCTURA  KINO.  U.S.,  Br.     Tincture  of  Kino. 

"  Take  of  Kino,  in  fine  powder,  three  hundred  and  sixty  grains ;  Alcohol, 
Water,  each,  a  sufficient  quantity.  Mix  two  measures  of  Alcohol  with  one  of 
Water.  Then  mix  the  powder  thoroughly  with  an  equal  bulk  of  dry  sand,  and, 
having  introduced  the  mixture  into  a  conical  glass  percolator,  gradually  pour 
the  menstruum  upon  it  until  half  a  pint  of  tincture  is  obtained."  U.  S. 

"  Take  of  Kino,  in  coarse  powder,  two  ounces  [avoirdupois]  ;  Rectified  Spirit 
one  pm/ [Imperial  measure].  Macerate  for  seven  days  in  a  closed  vessel,  with 
occasional  agitation,  filter,  and  add  sufficient  Rectified  Spirit  to  make  one  pint 
[Imp.  meas.]."  Br. 

When  maceration  is  employed,  a  good  plan  is  to  suspend  the  kino,  confined 
in  a  bag,  in  the  menstruum  ;  as,  when  allowed  to  stand,  in  the  ordinary  method, 
the  powder  is  apt  to  agglutinate,  and  adhere  to  the  sides  and  bottom  of  the  bot- 
tle. The  tincture  very  frequently  becomes  gelatinous  if  kept,  and  at  length  almost 
entirely  loses  its  astringency.  The  character  of  the  chemical  reaction  which  takes 
place  remains  to  be  investigated.  The  air  has  some  efi'ect ;  for  if  this  is  entirely 
excluded  the  tincture  keeps  for  a  long  time  without  undergoing  the  change.  The 
apothecary  should  introduce  it,  when  prepared,  into  very  small  bottles,  which 
should  be  kept  well  corked,  and  only  opened  when  wanted  for  use.  It  is  in  con- 
sequence of  its  tendency  to  gelatinize,  that  the  U.  S.  Pharmacopoeia  directs 
it  to  be  frequently  renewed.    The  dose  is  one  or  two  fluidrachms.    It  is  used 

*  Tinctura  lodinii  Decolorata.  Colourless  Iodine.  Under  this  name  a  preparation  is  de- 
scribed by  Dr.  N.  J.  Aikin,  of  St.  Louis,  Mo.,  -which  is  made  by  mixing  equal  measures 
of  Compound  Tincture  of  Iodine  and  Strong  Water  of  Ammonia.  The  mixture  in  time 
becomes  colourless,  and,  if  not  at  the  end  of  24  hours,  more  ammonia  may  be  added,  even 
to  the  extent  of  one-fourth  if  necessary.  When  wanted  weak,  it  may  be  dihited  to  any 
desired  extent  by  water  or  glycerin.  In  consequence  of  the  chemical  changes  which  take 
place,  it  is  no  longer  tincture  of  iodine,  but  a  hydro-alcoholic  solution  of  iodides  of  potas- 
sium and  ammonium,  with  more  or  less  ammonia.  It  is  recommended  for  external  use 
whenever  a  discutient  is  required,  and  has  also  been  used  for  its  revulsive. effects  in  in- 
flammatory diseases,  as  pneumonia  and  rheumatism.  It  is  recommended  also  topically  in 
ervsipelas,  furuncles,  sprains,  bruises,  and  neuralgic  affections.  {Am.  J.  Med.  Sci.,  Oct. 
1865,  p.  398.)  It  is  stated  that,  on  the  addition  of  ammonia,  some  iodide  of  nitrogen  is 
generally  precipitated  ;  and,  as  this  is  an  explosive  compound,  some  caution  is  necessary. 
The  deposit,  however,  disappears  upon  the  completion  of  the  decolor ization.  [Ai7i.  Journ. 
of  Pharm.,  July,  1869.) — Note  to  the  thh-teenth  edition. 
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chiefly  as  an  addition  to  cretaceous  and  other  astringent  mixtures  in  diar- 
rhoea. ♦  W. 

TIiVCTURA  KRAMERI^.  U.S.,  Dr.  Tincture  of  Rhatani/. 

"  Take  of  Rhatany,  in  moderately  fine  powder,  xix  troyouncea  ;  Diluted  Alco- 
hol a  sufficienl  quantity.  Moisten  the  powder  with  two  fluidouncesof  Diluted 
Alcohol,  pack  it  in  a  cylindrical  fjlass  percolator,  and  f^radually  pour  Diluted 
Alcohol  upon  it  until  two  pints  of  tincture  are  obtained."  U.  S. 

The  Ilritisk  Pharmacopneia  takes  two  and  a  half  avoirdupois  ounces  of 
Rhatany  Root,  in  coarse  powder,  and  one  Imperial  pint  of  Proof  Spirit,  and 
proceeds  as  directed  for  Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti, 
pajre  1448.) 

Accordini?  to  P.  Boudet,the  tincture  of  rhatany  sometimes  gelatinizes  like  that 
of  kino  (Journ.  de  Pkarm.,  3e  ser.,  i.  838) ;  and  the  same  observation  has  been 
made  by  others.  The  same  precaution,  therefore,  should  be  observed,  in  relation 
to  the  mode  of  keeping  it,  as  recommended  in  reference  to  tincture  of  kino. 
This  is  a  good  preparation  of  rhatany  in  cases  which  admit  of  the  use  of  small 
quantities  of  alcohol.  The  dose  is  one  or  two  fluidrachms.f  W. 

TINCTURA  LTMONIS.  Br.  Tincture  of  Lemon  Feel. 

"Take  of  Fresh  Lemon  Peel,  sliced  thin,  two  and  a  half  ounces  [avoirdu- 
pois] ;  Proof  Spirit,  one  pint  [Imperial  measure].  Macerate  for  seven  days  in 
a  closed  vessel,  with  occasional  agitation  ;  strain,  press,  and  filter ;  then  add 
sufficient  Proof  Spirit  to  make  one  pint  [Imp.  meas.]."  J5r. 

This  tincture  forms  a  grateful  aromatic  addition  to  tonic  and  purgative  in- 
fusions, mixtures,  &c.  It  may  be  used  in  the  dose  of  one  or  two  fluidrachms. 

W. 

TINCTURA  LOBELIA.  U.S.,  Br.   Tincture  of  Lobelia. 

"Take  of  Lobelia,  in  fine  powder, ybur  troyounces ;  Diluted  Alcohol  a  suffi- 
cient quantity.  Moisten  the  powder  with  two  fluidounces  of  Diluted  Alcohol, 
pack  it  firmly  in  a  conical  percolator,  and  gradually  pour  Diluted  Alcohol  upon 
it  until  two  pints  of  tincture  are  obtained."-  U.  S. 

The  British  Pharmacopoeia  prepares  this  Tincture  from  two  and  a  half 
avoirdupois  ounces  of  Lobelia,  in  coarse  powder,  and  one  Imperial  pint  of 
Proof  Spirit,  in  the  same  manner  as  Tincture  of  Aconite  Root.  (See  Tinctura 
Aconiti,  page  1448.) 

This  tincture  possesses  the  emetic  and  narcotic  properties  of  lobelia,  and  is 
much  used  in  asthma,  in  the  dose  of  one  or  two  fluidrachms,  repeated  every  two 
or  three  hours  till  its  effects  are  experienced.  The  emetic  dose  is  half  a  fluid- 
ounce.  A  saturated  tincture  is  strongly  recommended  by  Dr.  A.  Livezey,  as  a 
local  application  in  erysipelas,  and  the  external  poisonous  effect  of  Rhus  Toxi- 
codendron. {Host.  Med.  and  Surg.  Journ.,  Iv.  262.)  W. 

TINCTURA  LOBELIA  JETHEREA.  Br.  Ethereal  Tincture  of  Lo- 
belia. 

"  Take  of  Lobelia,  in  coarse  powder,  two  ounces  and  a  half  [avoirdupois]  ; 
Spirit  of  Ether  one  pint  [Imperial  measure].  Macerate  for  seven  days  in  a 
closed  vessel,  with  occasional  agitation ;  then  strain,  press,  filter,  and  add 
sufficient  Spirit  of  Ether  to  make  one  pint  [Imp.  meas.]."  Br. 

*  We  have  received  tho  following  letter,  which  speaks  for  itself,  and  for  which  we  owe 
our  thanks  to  the  writer. 

"Louisville,  Ky.,  June  14,  1864.  Dear  Sir, — I  transmit  you  herewith  a  proco.«s  for 
preparinw  Tr.  Kino,  which  will  not  gelatinize,  and  appears  to  retain  its  qualities  unim- 
paired. Take  of  Kino  one  ounce  and  a  half;  Ground  Logwood  half  an  ounce;  Diluted  Al- 
cohol a  suffieient  quantity.  Moisten  the  Logwood  with  a  portion  of  the  Diluted  Alcohol, 
and  introduce  it  into  a  displacement  apparatus.  Dissolve  the  Kino  by  triturating  with 
successive  portions  of  Dil.  Alcohol,  and  p*ircolate  the  solution  through  the  Logwood 
until  a  pint  of  tincture  is  obtained.     Yours,  &c.,  P.  F.  Smith." 

f  In  the  Pharm.  Journ.  for  October,  18C8(p»ge  245),  is  a  table  prepared  by  Mr.  W. 
G.  Smith,  of  Dublin,  giving  the  distinguishing  properties  of  the  Tinctures  of  Catechu, 
Kino,  and  Krameria,  prepared  according  to  the  directions  of  the  Br.  Pharmacopoeiu. 
(iVo<«  to  the  thirteenth  edition.) 


1468  Tindurse.  part  ir. 

The  stimulant  operation  of  the  ether  in  this  preparation  can  scarcely  favour 
the  relaxing  and  nauseating  action  for  which  lobelia  is  usually  employed.  The 
dose  is  the  same  as  that  of  the  alcoholic  tincture.  W. 

TINCTURA  LUPULIN^.  U.S.    Tincture  of  LupuUn. 

"  Take  of  Lupulin  /bwr  troyounces  ;  McohiA  a  sufficient  quantity.  Pack 
the  Lupulin  in  a  narrow  cylindrical  percolator,  and  gradually  pour  Alcohol 
upon  it  until  two  pints  of  tincture  are  obtained."  U.  S. 

This  is  much  superior  to  the  tincture  of  hops  of  the  first  IT.  S.  Pharmacopoeia, 
in  the  place  of  which  it  was  introduced  into  the  second  edition.  In  the  original 
preparation,  a  certain  quantity  of  hops  was  directed,  from  which  the  lupulin  was 
to  be  separated  by  beating,  and  then  digested  in  alcohol.  As  hops  contain  a  va- 
riable proportion  of  lupulin,  the  tincture  thus  made  must  be  of  unequal  strength  ; 
an  objection  to  which  the  tincture  of  hops,  even  as  now  prepared,  is  in  some 
measure  liable.  Besides, the  amount  of  lupulin,  contained  in  any  quantity  of  hops 
upon  which  alcohol  can  conveniently  act,  is  too  small  in  proportion  to  the  alco- 
hol, to  afford  a  tincture  of  the  due  strength.  The  tincture  of  lupulin  is,  therefore, 
greatly  preferable.  The  dose  is  one  or  two  fluidrachms,  to  be  given  in  sweetened 
water  or  some  mucilaginous  fluid.  W. 

TINCTURA  MYRRHS.  U.S.,  Br.    Tincture  of  Myrrh. 

"Take  of  Myrrh,  in  moderately  coarse  powder,  three  troyounces ;  Alcohol  a 
sufficient  quantity.  Introduce  the  powder  into  a  conical  percolator,  press  it 
moderatelv,  and  gradually  pour  Alcohol  upon  it  until  two  pints  of  tincture  are 
obtained.'"'  U.S. 

The  British  Pharmacopoeia  takes  two  and  a  half  avoirdupois  ounces  of 
Myrrh,  in  coarse  powder,  and  one  Imperial  pint  of  Rectified  Spirit,  and  pro- 
ceeds in  the  manner  directed  for  Tincture  of  Aconite  Root.  (See  Tinctura  Aco- 
niti,  page  1448.) 

Officinal  alcohol  is  preferable,  as  a  solvent  of  myrrh,  to  that  fluid  mixed  with 
water  ;  because  it  forms  a  perfectly  clear  solution,  which  is  not  attainable  with 
the  latter  menstruum.  The  addition  of  water  to  the  tincture  renders  it  turbid. 
The  tincture  of  myrrh  is  scarcely  ever  used  internally.  As  a  local  application 
it  is  employed  to  stimulate  indolent  and  foul  ulcers,  and  promote  the  exfolia- 
tion of  bones,  and,  diluted  with  water,  is  applied  to  spongy  gums,  aphthous 
sore-mouth,  and  ulcerations  of  the  throat.  The  dose,  as  a  stimulant  expectorant 
and  emmenagogue,  is  from  thirty  minims  to  a  fluidrachm.  W. 

TINCTURA  NUCIS  VOMICA.  U.  S,  Br.   Tincture  ofNux  Vomica. 

"  Take  of  Nux  Vomica,  in  fine  powder,  eight  troyounces ;  Alcohol  a  suffi- 
cient quantity.  Mix  the  powder  with  a  pint  of  Alcohol,  and  digest  for  twenty- 
four  hours,  in  a  clo.se  vessel,  with  a  gentle  heat ;  then  transfer  the  mixture  to 
a  cylindrical  percolator,  and  gradually  pour  Alcohol  upon  it  until  two  pints  of 
tincture  are  obtained."  U.  S. 

The  British  Pharmacopoeia  takes  two  avoirdupois  ounces  of  Nux  Vomica, 
and  one  Imperial  pint  of  Rectified  Spirit,  and,  having  softened  by  steam, 
quickly  dried,  and  then  powdered  the  Nux  Vomica,  proceeds  in  the  manner 
directed  for  Tincture  of  Aconite  Root.  (See  Tinctura  Aconiti,  page  1448.) 

It  is  of  the  greatest  importance,  in  this  process,  that  the  nux  vomica  should 
be  well  powdered;  and,  in  consequence  of  the  difficult  action  of  solvents  on  this 
substance,  probably  from  the  presence  of  bassorin,  a  preliminary  digestion  is  de- 
sirable. The  tincture  is  not  an  eligible  form  for  administering  nux  vomica;  as  it 
is  equally  uncertain  with  the  medicine  in  substance,  and  has  the  disadvantage  of 
excessive  bitterness.  The  alcoholic  extract,  or  strychnia,  is  preferable.  The  dose 
of  the  tincture  is  twenty  minims,  to  be  increased  if  necessary.  It  is  sometimes 
employed  externally,  in  cases  of  local  paralysis.  W. 

TINCTURA  OPII.  U.S.,  Br.   Juncture  of  Opium.'  Laudanum.. 
"Take  of  Opium,  dried,  and  in  moderately  fine  powder,  two  troyounces  and 
a  half ;  Water,  Alcohol,  each,  a  pint ;    Diluted  Alcohol  a  sufficient  quantity. 
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Macertito  the  Opium  with  tlio  Water  for  tlirco  days,  witli  froquont  ag^itation  ; 
then  add  tho  Alcohol,  and  continue  the  maceration  for  three  (lays  lon^^er.  In- 
troduce the  mixture  into  a  percolator,  and,  when  tho  liquid  has  ceased  to  pans, 
pour  Diluted  Alcohol  upon  it  until  two  pints  of  tincture  are  obtained."  U.  S. 

"  Talie  of  Opium,  in  coarse  powder,  one  ounce  and  a  half  [avoirdupoin]  ; 
Proof  Spirit  one  pint  [Imperial  measure].  Macerate  for  seven  days  in  a  closed 
vessel,  with  occasional  agitation,  then  strain,  press,  fdter,  and  add  sufficient 
Proof  Spirit  to  make  one  pint  [Imp.  meas.].  It  contains  the  soluble  matter  of 
33  grains  of  opium,  nearly,  in  one  fluidounce."  lir. 

The  proportion  of  opiun\  in  those  formulas  is  so  nearly  the  same  that  the  re- 
sulting tinctures  may  be  considered  identical.  The  apparent  diflference  between 
the  British  formula  and  ours  will  vanish,  when  the  relative  value  of  tho  avoir- 
dupois weight  and  Imperial  measure,  which  they  employ,  and  of  the  troy  weight 
and  wine  measure  of  our  Pharmacopoeia,  is  estimated.  The  drying  and  powder- 
ing of  the  opium  is  clearly  a  useful  provision;  as  it  ensures  greater  uniformity 
in  the  strength  of  the  tincture.  Crude  opium  contains  variable  proportions  of 
water;  and  laudanum  prepared  from  a  moist  specimen  will  be  weaker  than  that 
from  an  equal  weight  of  the  dried.  The  pulverization  ensures  the  previous  dry- 
ing of  the  drug,  and  is  thus  useful  independently  of  the  greater  facility  which 
it  gives  to  the  action  of  the  menstruum.  It  is  troublesome,  however,  and  is  often 
neglected.  Innovation  in  so  important  a  preparation,  and  one  in  which  uniform- 
ity is  so  desirable,  should  be  avoided,  unless  shown  to  be  necessary.  There  can 
be  little  doubt,  we  think,  that  the  present  somewhat  elaborate  method  of  tho 
U.  S.  formula  ensures  a  more  complete  exhaustion  of  the  opium  than  the  former 
simple  procedure  of  maceration  for  two  weeks,  and  still  more  so  than  the  British 
process,  which  macerates  for  only  one  week. 

In  the  United  States  and  Great  Britain,  this  tincture  is  universally  known  by 
the  name  of  laudanum.  As  this  term  was  formerly  applied  to  other  preparations 
of  opium,  and  still  continues  to  be  so  on  the  continent  of  Europe,  the  tincture 
is  sometimes  distinguished  by  the  epithet  liquidum,  which,  however,  is  seldom 
used  in  this  country.  Tinclura  Thcbaica  is  another  title  by  which  the  prepara- 
tion is  known. 

About  two-thirds  of  the  opium  used  in  the  preparation  of  the  tincture  are  di.s- 
solved,  the  residue  consisting  chiefly  of  inert  matter.  Allowing  the  opium  to  be 
wholly  exhausted  of  its  active  principles,  one  grain  would  be  represented  by  128 
minims,  according  to  the  U.  S.  formula;  but  a  minute  quantity  of  morphia  has 
been  detected  in  the  residuary  matter,  so  that  the  tincture  is  rather  weaker  than 
the  proportion  of  opium  employed  would  indicate.  The  difference,  however,  is 
insufficient  to  be  of  any  practical  importance. 

The  tincture  of  opium  is  u.sed  for  all  the  purposes  to  which  opium  itself  is 
applied.  (See  Opium.)  The  dose,  equivalent  to  a  grain  of  opium.  Is  about  thir- 
teen minims,  or  twenty-five  drops.  Mr.  Phillips,  in  his  translation  of  the  London 
Pharmacopoeia  of  1836,  states  that,  by  evaporating  the  tincture,  and  also  l)y  de- 
termining the  quantity  of  opium  left  undissolved,  he  found  the  preparation  to 
contain  one  grain  of  opium  in  19  minims;  and  this  quantity,  therefore,  is  given 
as  the  dose  equivalent  to  a  grain  of  opium.  But  this  mode  of  calculation  is  ob- 
viously fallacious;  as  the  portion  of  the  drug  dissolved  is  much  more  active 
than  that  left  behind  by  the  menstruum.  Indeed,  so  feeble  is  the  latter,  that  Dr. 
Garrod  gave  thirty  grains  of  the  residue  to  a  healthy  adult  without  effect. 
(Pharm.  Journ.,  xi.  252.)  It  should  be  recollected  that  a  fluidrachm  or  tea- 
spoonful  of  laudanum  (60  minims)  will  yield,  on  an  average,  about  120  drops. 
Laudanum  when  long  kept,  with  occasional  exposure  to  the  air,  becomes  thick 
from  the  evaporation  of  a  portion  of  the  alcohol,  and  the  deposition  of  opium. 
If  given  in  this  state,  it  often  acts  with  unexpected  energy ;  and  death  has  re- 
sulted in  infants  from  its  use  in  doses  which  would  have  been  entirely  safe  if  tho 
tincture  had  been  clear. 

Denarcotized  laudanum  may  be  prepared  by  substituting  the  extract  of 
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opium  in  half  the  quantity  for  the  opium  itself,  and,  previously  to  the  macera- 
tion in  diluted  alcohol,  exhausting  it  of  the  narcotina  by  ether.* 

Off.  Prep.  Enema  Opii,  Br.;  Linimentum  Opii,  Br.  W. 

TINCTURA  OPII  ACETATA.  U.  S.   Acetated  Tincture  of  Opium. 

"Take  of  Opium,  dried,  and  in  moderately  fine  powder,  two  troyounces ;  Vin- 
egar twelve  Jluidounces ;  Alcohol  half  a  pint.  Rub  the  Opium  with  the  Vin- 
egar ;  then  add  the  Alcohol,  and,  having  macerated  for  seven  days,  express,  and 
filter  through  paper."  U.  S. 

This  preparation  was  introduced  into  the  second  edition  of  our  Pharmaco- 
poeia as  a  substitute  for  the  Acetum  Opii  or  black  drop  of  the  original  work, 
the  advantages  of  which  it  was  supposed  to  possess,  without  being  liable  to  the 
same  objection  of  uncertainty  of  strength.  The  Acetum  Opii,  however,  having 
maintained  its  standing  in  the  estimation  of  the  profession,  and  of  the  public, 
was  restored,  in  the  edition  of  1840,  to  its  officinal  rank,  but  so  modified  as  to 
ensure  a  preparation  as  uniform  as  is  consistent  with  the  variable  quality  of  the 
opium  used.  (See  page  950.)  At  the  same  time  the  formula  for  the  acetated 
tincture  was  retained,  as  affording  a  useful  preparation.  It  was  originally  em- 
ployed by  the  late  Dr.  Joseph  Hartshorne,  of  Philadelphia. 

The  acetated  tincture  of  opium  may  often  be  advantageously  used  in  cases  in 
which  laudanum  or  opium  itself  produces  unpleasant  effects,  such  as  nausea  and 
vomiting,  intense  headache,  great  nervous  disorder,  &c.;  but  the  introduction  of 
the  salts  of  morphia  into  use  has  in  a  great  measure  superseded  the  necessity  of 

*  Elixir  of  Opium.  Under  this  name  have  heen  sold  diiferent  liquid  preparations  of 
opium,  consisting  mainly,  in  all  probability,  of  an  aqueous  solution,  with  sufficient  alco- 
hol to  preserve  it.  A  formula  of  this  kind  was  published  by  Mr.  Eugene  Dupuy,  of  New 
York,  in  the  Am.  Journ.  of  Pharm.  (xxiii.  211).  Professor  Procter  in  the  same  place  gave 
a  formula,  diifering  from  that  of  Mr.  Dupuy  in  the  employment  of  ether,  so  as  to  obtain 
at  one  operation  a  preparation  analogous  to  the  denarcotized  laudanum  mentioned  in 
the  text.  This  formula  of  Prof.  Procter  has  been  adopted,  with  some  slight  change,  in 
the  present  edition  of  the  XJ.  S.  Pharmacopoeia,  under  the  title  of  Tinctura  Opii  Dcodo- 
rata,  which  will  be  found  in  the  text. 

Since  the  publication  of  the  eleventh  edition  of  the  XJ.  S.  Dispensatory,  the  supposed 
composition  of  the  nostrum,long  noted  and  much  used  under  the  name  otMcMunn's  Elixir 
of  Opiiim,h&s  been  published  in  the  Medical  and  Surgical  Reporter-  of  this  citj-;  the  formula 
having  been  furnished  to  that  journal  as  found  among  the  papers  of  the  late  Dr.  Ciiilton, 
of  New  York,  who  is  supposed  to  have  received  it  from  the  proprietor.  The  following  is 
an  abstract  of  the  formuhi.  Five  pounds  of  opium  were  first  exhausted  by  ether  of  every- 
thing soluble  in  that  menstruum,  including  the  narcotina  and  the  odorous  principle.  The 
drug  was  then  introduced  into  water  heated  short  of  the  boiling  point,  which  caused  a 
strong  ebullition  through  the  escape  of  the  ether  remaining  in  the  mass.  After  the  expul- 
sion of  the  ether,  it  was  macerated  to  exhaustion  with  water  sufficient  to  make,  when 
strained,  four  gallons  of  infusion  ;  and  if  the  quantity  fell  short  of  this,  enough  boiling 
water  was  added  to  complete  the  measure.  After  standing  for  five  or  six  days  in  a  cool 
cellar,  the  clear  liquor  was  removed,  and,  the  residue  having  been  filtered,  was  mixed  with 
the  filtrate.  To  the  four  gallons  of  watery  infusion  thus  prepared  five  and  a  half  gallons 
of  alcohol  were  added,  and  the  mixture  set  aside  for  a  few  daj-s,  when  the  clear  part  was 
ladled  out  and  the  dregs  filtered  as  before.  The  strength  was  intended  to  be  the  same  as 
that  of  laudanum.   (See  Am.  Journ.  of  Pharm,.,  May,  1864,  p.  262.) 

In  the  same  journal  (March,  1860,  p.  129)  Dr.  Squibb  published  the  formula  of  what  he 
denominates  '■'■Liquor  Opii  Compositus,"  of  which  the  outline  is,  first,  the  exhaustion  of  the 
opium  with  water;  secondly,  after  concentration  of  the  infusion,  the  addition  of  alcohol 
so  as  to  dissolve  everything  soluble  in  that  liquid  ;  thirdly,  after  concentration  of  the 
clear  alcoholic  solution,  the  washing  of  the  residue  with  ether,  the  ethereal  washings 
being  rejected;  fourthly,  the  solution  of  the  washed  extract  in  water,  with  subsequent 
filtration  ;  fifthly,  the  assaying  of  the  watery  solution  to  ascertain  the  proportion  of  mor- 
phia ;  and  lastly,  adding  to  the  solution  so  much  compound  spirit  of  ether  (Hoff'mann's 
anodyne)  as  to  make  each  fluidounce  of  the  resulting  compound  solution  of  opium  con- 
tain four  grains  of  morphia  and  fifty-six  grains  of  the  compound  spirit  of  ether,  repre- 
senting the  average  morphia  strength  of  the  officinal  tincture  of  opium.  For  particulars 
the  reader  is  referred  to  the  communication  of  Dr.  Squibb,  in. the  above-mentioned 
journal.  Most  of  these  extra-officinal  preparations  of  opium  will  probably  be  superseded 
by  the  excellent  officinal  introduced  into  the  present  edition  of  our  Pharmacopoeia,  under 
the  name  of  Tinctura  Opii  Deodorata.  [Note  to  the  twelfth  edition.) 
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this  prt'pftrntion.  Tbo  dose  is  ten  miniing,  or  aboQt  twenty  drops,  equivalent  to 
a  gniiii  i)f  t)pium.  W. 

TINCTUKA  OPII  AMMONIA.TA.  Br.  Ammoniaied  Tincture  of 
Opium. 

"  Take  of  Opium,  in  coart»e  powder,  one  hundred  grains ;  Saffron,  cut  small, 
Benzoic  AvU\,  of  each,  one  hundred  and  eighhj  (jrainH  ;  Oil  of  AniHc  one  Jlui- 
drachm  ;  Strong  Solution  of  A\\\\\wn\d^  four  JiuiduunceH  [Inij)«.'rijil  nu'nsure]; 
Rectifu'd  Spirit  sixteen  Jluidouncen  [Imp.  nu'a.s.  ].  Mace  rate  for  .seven  days,  in 
a  well-closed  vessel,  with  occa.sional  agitation,  then  strain,  press,  (ilter,  and 
add  sunicient  llectificd  Spirit  to  niakij  one  pint."  Jir. 

This  is  an  old  preparation  of  the  Edinburgh  Pharmacopoeia,  formerly  used 
in  Scotland  under  the  name  of  Paregoric  Elixir.  It  differs,  however,  both  in 
composition  aiid  strength,  from  the  very  popular  preparation  known  by  the  same 
common  name  in  the  United  States.  As  ammonia  precipitates  morphia  from  ita 
solutions,  it  was  doubted  whether  the  tincture  contained  any  of  that  alkaloid; 
and  to  decide  the  question,  Mr.  Gilbert,  of  Nottingham,  England,  submitted 
portions  of  the  tincture  to  chemical  examination,  and  was  unable  to  detect  mor- 
phia. (Med.  Examiner,  iv,  493.)  But,  while  ammonia  precipitates  morphia,  a 
great  excess  of  it  redissolves  the  precipitate,  and,  according  to  Dr.  Christison, 
if  prepared  according  to  the  Edinburgh  formula,  in  which  a  strong  alcoholic 
solution  is  employed,  there  is  a  sufficient  excess  of  ammonia  to  prcjduce  this 
effect;  while  we  are  not  informed  whether  the  tincture  examined  by  Dr.  Gil- 
bert was  made  with  this  spirit  of  ammonia,  or  the  much  weaker  spirit  of  the 
London  College ;  so  that  his  experiments  cannot  be  admitted  as  conclusive.  At 
best,  however,  the  preparation  is  of  doubtful  propriety ;  as,  if  the  ammoniacal 
addition  should  not  happen  to  have  the  requisite  strength,  or  if  the  ammonia 
should  escape  or  become  carbonated  by  exposure,  the  strength  of  the  tincture 
might  be  affected.  Influenced,  we  presume,  by  considerations  of  this  kind,  the 
editors  of  the  first  British  Pharmacopoeia  rejected  the  preparation  altogether. 
But  pojndar  preference,  though  local,  seems  to  have  led  to  its  readmission  into 
the  Br.  Pharmacopoeia  at  its  late  revision,  though  in  a  slightly  modified  form; 
strong  solution  of  ammonia  and  rectified  spirit  being  substituted  for  the  Edin- 
burgh spirit  of  ammonia,  which  is  not  oSicinal  in  the  Br.  Pharmacopoeia.  The 
dose  is  stated  at  from  thirty  minims  to  a  fluidrachm.  W. 

TINCTURA  OPII  CAMPIIORATA.  U.S.  Tinctura  Camphors 
CoMPOSiTA.  Br.  Camphorated  Tincture  of  Opium.  Compound  Juncture  of 
Camphor.    Paregoric  Elixir. 

"  Take  of  Opium,  dried,  and  in  moderately  fine  powder,  Benzoic  Acid,  each, 
siixty  grains;  Camphor /bW?/  grains ;  Oil  of  Anise  a  fluidrachm;  Clarified 
Honey  two  troyounces ;  Diluted  Alcohol  two  pints.  Macerate  for  seven  days, 
and  filter  through  paper."  U.  S. 

"Take  of  Opium,  in  coarse  powder.  Benzoic  Acid,  of  each,  forty  grains; 
Camphor  thirty  grains;  Oil  of  Anise  half  a  fluidrachm, ;  Proof  Spirit  one 
pint  [Imperial  measure].  Macerate  for  seven  days  in  a  closed  vessel,  with 
occasional  agitation,  then  filter,  and  add  sufficient  Proof  Spirit  to  make  one 
pint  [Imp.  meas.]."  Br. 

This  is  the  well-known  paregoric  elixir.  It  is  a  very  pleasant  anodyne  and 
antispasmodic,  much  u.sed  to  allay  cough  in  chronic  catarrh,  asthma,  consump- 
tion, pertussis,  &c.;  to  relieve  nausea  and  slight  pains  in  the  stomach  and  bowels ; 
to  check  diarrhoea ;  and,  in  infantile  cases,  to  procure  sleep.  Haifa  fluidounce 
of  the  U.  S.  and  British  tincture  contains  rather  less  than  a  grain  of  opium. 
Liquorice,  which  was  directed  in  a  former  edition  of  the  U.  S.  Pharmacopoeia, 
was  omitted  in  that  of  1840,  in  consequence  of  giving  to  the  preparation  the 
dark  colour  of  laudanum,  and  thus  leading  to  mistake.  The  dose  for  an  infant 
is  from  five  to  twenty  drops,  for  an  adult  from  one  to  two  fluidrachms.* 

Off.  Prep.  Mistura  Glycyrrhizae  Composita,  U.  S.  W. 

*  The  following  formulas  have  been  adopted  by  the  Philadelphia  College  of  Pharmacy 
for  the  preparation  of  the  two  compound  tincture*  of  opium,  so  much  used  under  the 
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TmCTUIlA  OPII  DEODORATA.  U.  S.  Beodonzed  Tincture  of 
Opium. 

"  Take  of  Opium,  dried,  and  in  moderately  fine  powder,  two  troyounces  and 
a  half ;  Ether,  Alcoliol,  each,  half  a  pint;  Water  a  sufficient  quantify.  Ma- 
cerate the  Opium  with  half  a  pint  of  Water  for  twenty-four  hours,  and  express ; 
then  repeat  the  operation  twice  with  the  same  quantity  of  Water.  Mix  the  ex- 
pressed liquids,  and,  having  evaporated  the  mixture  to  four  fluidounces,  shake  it 
when  cold,  in  a  bottle,  repeatedly  with  the  Ether.  Pour  off  the  ethereal  solution 
when  it  has  separated  by  standing,  and  evaporate  the  remaining  liquid  until  all 
traces  of  ether  have  disappeared.  Mix  this  with  twenty  fluidounces  of  Water, 
and  filter  the  mixture  through  paper.  When  the  liquid  has  ceased  to  pass,  add 
sufficient  Water,  through  the  filter,  to  make  the  filtered  liquid  measure  a  pint 
and  a  half.    Lastly,  add  the  Alcohol,  and  mix  them  together."  Lk  S. 

This  is  an  excellent  preparation  of  opium,  calculated  to  supersede  various  ex- 
tra-officinal elixirs  or  solutions,  which  have  had  more  or  less  vogue,  based  upon 
the  real  advantages  they  afforded,  in  offeringliquid  preparations  of  opium  exempt 
from  certain  noxious  ingredients  in  the  crude  drug  and  in  the  officinal  tinctures, 
which  rendered  them  so  offensive  to  some  constitutions,  and  in  some  conditions 
of  disease,  as  almost  to  forbid  their  use.  A  liquid  watery  extract  is  first  made,  in 
which  are  left  behind  all  the  ingredients  of  opium  soluble  in  alcohol  and  not  in 
water ;  and  this  being  well  shaken  with  ether,  is  further  deprived  of  all  the  prin- 
ciples soluble  in  this  fluid,  including  narcotina,  and  the  noxious  odorous  matter, 
which  isprobably  one  of  the  mostoffensiveandleastuseful  constituents  of  opium. 
The  ether  is  then  entirely  separated,  and  the  residue  having  been  dissolved  in 
water,  the  solution  is  filtered,  and  mixed  with  enough  alcohol  to  preserve  it. 
The  name  is,  we  think,  unfortunate,  as  the  preparation  is  really  not  a  tincture; 
the  alcohol  being  used  in  no  degree  as  a  menstruum,  but  only  in  reference  to  its 
preservative  influence.  We  should  have  preferred  Infusum  Opii  Deodoratum, 
or  some  other  title  expressive  of  the  fact  that  it  is  effectively  a  watery  solution  of 
an  extract  of  opium,  deprived  of  the  odorous  and  other  injurious  ingredients  of 
that  drug.  It  maybe  used  in  all  cases  in  which  laudanum  is  indicated,  but  in 
which  it  cannot  be  used  in  consequence  of  idiosyncrasy  of  the  patient,  or  peculi- 
arity in  the  disease.  The  dose  is  the  same  as  that  of  the  officinal  tincture  of 
opium.  W. 

TINCTURA  PYRETHRI.  5r.   Tincture  of  Pellitory. 

The  British  Pharmacopoeia  takes/our  avoirdupois  ounces  of  Pellitory  Root, 
in  coarse  powder,  and  one  Imperial  pint  of  Rectified  Spirit,  and  proceeds  in 
the  manner  directed  for  Tincture  of  Aconite.  (See  Tinctura  Aconiti,  page  1448.) 

This  is  a  new  officinal  of  the  Br.  Pharmacopoeia,  intended  exclusively  for 
external  use.  It  is  a  powerful  local  irritant.  For  its  uses,  the  reader  is  referred 
to  the  article  on  Pellitory  in  Part  I.  of  this  work.  W. 

names  of  Bateman's  drops  and  Godfrey^ s  cordial.  So  long  as  these  nostrums  are  employed, 
it  is  important  that  they  should  be  prepared  in  a  uniform  manner,  and  of  a  certain 
strength;  as  serious  consequences  may  happen  from  diversity  in  the  formulas,  when  so 
active  a  substance  as  opium  is  the  chief  ingredient.  Such  diversity  has  existed  to  a  very 
great  extent;  so  much  so  that  in  one  formula  for  Bateman's  drops  the  quantity  of  opium 
was  seven  and  a  half  grains  to  the  pint,  while  in  another  it  exceeded  one  hundred 
grains.  It  was  in  order  to  remedy  this  evil  that  the  College  was  induced  to  adopt  the 
formulas  here  presented. 

^^  Bateman's  pectoral  drops.  Take  of  Diluted  Alcohol  Cong,  iv,  Ked  Saunders,  rasped, 
^ij.  Digest  for  twenty-four  hours,  filter,  and  add  of  Opium,  in  powder,  gij,  Catechu,  in 
powder,  51],  Camphor  ^ij,  Oil  of  Anise  f^iv.  Digest  for  ten  days."  This  preparation  is 
about  equal  in  strength  to  the  camphorated  tincture  of  opium  or  paregoric  elixir  of  the 
U.  S.  Pharmacopoeia,  containing  about  two  grains  of  opium  to  the  fluidounce. 

^^ Godfrey's  cordial.  Take  of  Tincture  of  Opium  Oiss,  Molasses  (from  the  sugar  re- 
finers) Oxvj,  Alcohol  Oij,  Water  Oxxvj,  Carbonate  of  Potassa  ^iiss.  Oil  of  Sassafras 
.  f^iv.  Dissolve  the  Carbonate  of  Potassa  in  the  Water,  add  the  Molasses,  and  heat  over  a 
gentle  fire  till  they  simmer  ;  take  oft'  the  scum  which  rises,  and  add  the  Laudanum,  Al- 
cohol, and  Oil  of  Sassafras,  having  previously  mixed  them  well  together."  This  prepa- 
ration contains  the  strength  of  rather  more  than  one  grain  of  opium  in  a  flu!dounce. 
{Journ.  of  the  Phil.  Col.  of  Phar-m.,  v.  26  and  27.) 
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TINCTURA  QUASSIA.  U.S.,  Br.    Tincture  of  Quassia. 

"  Take  of  Quassia,  in  moderately  fine  powder,  tivo  troi/ouncen ;  Diluted  Alco- 
hol a  sufficient  quantily.  Moisten  the  powder  with  u  (luidounce  of  Diluted  Al- 
cohol, paci<  it  in  a  percolator,  and  gradually  pour  Diluted  Alcohol  upon  it  until 
two  pints  of  tincture  are  oljtained."  U.  S. 

"  Take  of  Quassia  Wood,  in  chips,  three-quarters  of  an  ounce  [avoirdupois]  ; 
roof  Spirit  one  pint  [Imperial  nieasure].  Macerate  for  seven  days  in  a  closed 
easel,  with  occasional  aj,ntation,  then  strain,  press,  filter,  and  add  sufficient 
roof  Spirit  to  make  one  j)int  [Inij).  mcas.]."  Jir. 

This  tincture  was  omitted  in  the  first  British  Pharmacopoeia,  but  has  been  re- 
sumed in  the  present.  The  proportion  of  the  quassia,  though  somewhat  greater 
than  in  the  old  Edinburgh  formula,  is  still  much  too  small.  A  fluidrachm,  which 
is  the  medium  dose,  represents  only  about  two  grains  of  the  wood. 

In  the  edition  of  the  U.  S  Pharmacopoeia  of  1840,  the  proportion  of  the  quas- 

ia  to  the  menstruum  was  very  judiciously  doubled    A  tonic  tincture  can  scarcely 

ontain  too  large  a  proportion  of  the  active  ingredient.    The  tincture  may  be 

employed  as  an  addition  to  tonic  infusions  or  mixtures  in  the  dose  of  one  or  two 

Huidrachms.    It  is  a  pure  and  intense  bitter.  W. 

TINCTURA  QUINI^.  jBr.   Tincture  of  Quinia. 

"Take  of  Sulphate  of  Quinia  one  hundred  and  sixty  grains ;  Tincture  of 
Orange  Peel  otie  pint  [Imperial  measure].  Dis.solve  the  Sulphate  of  Quinia  in 
the  Tincture  with  the  aid  of  a  gentle  heat;  then  allow  the  solution  to  remain 
for  three  days  in  a  closed  vessel,  shaking  it  occasionally;  and  afterwards  fil- 
ter, "/^r. 

A  fluidrachm  of  this  preparation,  containing  a  grain  of  sulphate  of  quinia, 
may  be  given  for  a  dose.  W. 

TENTCTURA  RHEI.  U.S.,  Br.    Tincture  of  Rhubarb. 

"  Take  of  Rhubarb,  in  moderately  coarse  powder,  three  troyounces ;  Carda- 
mom, in  moderately  fine  powder,  half  a  troyounce;  Diluted  Alcohol  a  sufficient 
quantity.  Mix  the  powders,  and,  having  moistened  the  mixture  with  a  fluidounce 
of  Diluted  Alcohol,  pack  it  moderately  in  a  conical  percolator,  and  gradually 
pour  Diluted  Alcohol  upon  it  until  two  pints  of  tincture  are  obtained."  U.  S. 

The  British  Pharmacopoeia  takes  of  Rhubarb  Root,  in  coarse  powder,  two 
avoirdupois  ounces;  of  Cardamom  Seeds,  freed  from  their  pericarps,  and 
bruised,  Coriander  Fruit,  bruised,  and  Saffron,  of  each,  a  quarter  of  an  avoir- 
dupois ounce,  and  one  Imperial  pint  of  Proof  Spirit ;  and  with  these  ingredi- 
ents proceeds  in  the  manner  directed  for  Tincture  of  Aconite  Root.  (See  Tinc- 
tura  Aconiti,  page  1448.) 

TINCTURA  RHEI  ET  ALOES.  U.S.  1850, Ed.  Elixir  Sacrum. 
Tincture  of  Bhubarb  and  Aloes.      Sacred  Elixir. 

"Take  of  Rhubarb,  bruised,  ten  drachms;  Aloes,  in  powder,  six  drachms; 
Cardamom  [seeds],  bruised,  half  an  ounce;  Diluted  Alcohol  two  pints.  Mace- 
rate for  fourteen  days,  express,  and  filter  through  paper."  U.  S.  1850. 

The  JSd.  College  took  a  troyounce  and  a  half  of  Rhubarb,  six  drachms  of 
Socotrine  or  E.  India  Aloes,  both  in  moderately  fine  powder,  fve  drachms  of 
bruised  Cardamom  seeds,  and  two  Imperial  pints  of  Proof  Spirit,  moistened  the 
solid  materials  with  a  little  of  the  Spirit,  and,  having  allowed  the  mass  to  stand 
for  ten  or  twelve  hours,  packed  it  in  a  percolator,  and  poured  on  the  remainder 
of  the  Spirit. 

TINCTURA  RHEI  ET  GENTIANS.  U.  S.  1850,  Ed.  Tincture  of 
Bhuharb  and  Gentian. 

"  Take  of  Rhubarb,  bruised,  two  [^troy']ounces ;  Gentian,  bruised,  half  a  {Jtroy"] 
ounce;  Diluted  Alcohol  two  pints.  Macerate  for  fourteen  days,  express,  and 
filter  through  paper."  U.  S.  1850. 

The  Ed.  College  took  two  troyounces  o{  Rhubarb,  in  moderately  fine  powder, 
93 
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half  a  troyounce  of  Gentian,  finely  cut  or  in  coarse  powder,  and  two  Imperial 
pints  of  Proof  Spirit,  and  proceeded  in  tlie  same  manner  as  above  indicated  for 
Tincture  of  Rhubarb  and  Aloes. 

The  foregoing  tinctures  of  Rhubarb,  of  which  the  first  only  is  now  officinal, 
are  all  in  a  greater  or  less  degree  purgative,  stomachic,  and  tonic;  but,  except 
in  low  states  of  the  system,  or  in  cases  of  individuals  accustomed  to  the  use  of 
ardent  spirits,  they  are  too  feebly  cathartic  in  proportion  to  their  stimulant 
power,  to  be  advantageously  employed,  unless  as  adjuvants  to  other  medicines. 
Combined  with  the  neutral  salts  or  other  laxatives,  or  with  tonic  and  stomachic 
infusions,  mixtures,  «fec.,  they  serve  to  render  them  warmer  and  more  cordial  to 
the  stomach,  and  often  prove  beneficial  in  flatulent  colic,  dyspepsia,  the  costive- 
ness  of  cold  and  irritable  habits,  diarrhoea,  and  other  analogous  complaints.  One 
of  them  is  to  be  preferred  to  another,  according  as  its  peculiar  composition  may, 
in  the  judgment  of  the  practitioner,  appear  to  adapt  it  to  the  circumstances  of 
the  case  under  treatment.  In  low  forms  of  fever,  when  the  indication  is  to  evacu- 
ate the  bowels,  and  at  the  same  time  stimulate  the  patient,  the  simple  tincture 
(Tinctura  Rhei)  may  be  advantageously  used  in  doses  of  two  or  three  flui- 
drachms,  repeated  at  proper  intervals  till  it  operates.  The  ordinary  dose  of 
these  tinctures,  as  purgatives,  is  from  half  a  fluidounce  to  a  fluidounce  ;  as  stom- 
achics, from  one  to  two  or  three  fluidrachms.  According  to  Meniere,  the  tinc- 
ture of  rhubarb  yields  on  standing  an  abundant  greenish  precipitate,  containing 
starch,*  and  consisting  of  two  parts,  one  solubfe  and  the  other  insoluble  in  alco- 
hol, the  latter  having  the  form  of  long  needles.  (Journ.  dePharm.,  Avril,  1861, 
p.  290.)  From  the  statements  of  De  la  Rue  and  Muller  it  appears  that  much  of 
the  deposit  in  tincture  of  rhubarb  consists  of  chrysophanic  acid,  suggesting  the 
propriety,  at  least  in  a  pharmaceutical  point  of  view,  of  increasing  the  alcoholic 
strength  of  the  menstruum.  W. 

TINCTURA  RHEI  ET  SENN^.  U.S.  Tmctitre  of  Mubarb  and 
Senna. 

"Take  of  Rhubarb,  in  moderately  coarse  powder,  a  troyounce ;  Senna,  in 
moderately  coarse  powder,  Red  Saunders,  in  moderately  coarse  powder,  each, 
one  hundred  and  twenty  grains ;  Coriander,  in  moderately  coarse  powder,  Fen- 
nel, in  moderately  coarse  powder,  Liquorice  [extract],  in  moderately  coarse  pow- 
der, each,  thirty  grains;  Raisins,  deprived  of  their  seeds,  six  troyounces ;  Di- 
luted Alcohol  three  pints.  Macerate  for  fourteen  days,  express,  and  filter  through 
paper.  "C7.  S. 

This  is  the  stomachic  so  well  known,  and  so  much  used  in  this  country,  under 
the  name  of  Warner^ s  gout  cordial.  It  is  a  feeble  purgative,  usually  acceptable 
to  the  stomach,  and  well  adapted  to  cases  of  costiveness,  with  gastric  uneasi- 
ness, in  persons  of  a  gouty  habit,  and  accustomed  to  the  free  use  of  alcoholic 
drink.     The  dose  is  from  half  a  fluidounce  to  two  fluidounces.  W. 

TINCTURA  SABINE.  Br.     Tincture  of  Savin. 

The  British  Pharmacop)oeia  directs  this  Tincture  to  be  prepared  from  two 
and  a  half  avoirdupois  ounces  of  Savin  Tops,  dried  and  coarsely  powdered, 
and  one  Impei'ial  pint  of  Proof  Spirit,  in  the  manner  directed  for  Tincture  of 
Aconite  Root.  (See  Tinctura  Aconiti,  page  1448.) 

This  is  a  new  officinal  of  the  original  British  Pharmacopoeia.  It  is  a  con- 
venient form  for  the  exhibition  of  savin.  The  dose  is  from  twenty  minims  to 
a  fluidrachm.  W. 

*  How  starch  should  have  found  its  way  into  the  tincture  it  is  difficult  to  understand. 
The  observations  of  M.  Meniere  were  made  with  the  microscope.  He  states  that  the  depo- 
sits are  made  generally  with  extreme  slowness.  Whenever  he  noticed  starch  or  gum, 
these  substances  were  never  deposited  alone.  In  the  midst  of  the  deposits,  he  has  often 
found  a  white  pearly  matter,  uncrystalUzed,  insoluble  in  water,  which  he  believes  to  be 
hydrated  silica,  and  certain  salts,  such  as  the  sulphate  and  carbonate  of  lime,  proceeding 
probably,  as  well  as  the  silica,  from  the  water  used  in  diluting  the  alcohol.  [Journ.  de 
^J'harm.,  Avril,  1861,  p.  288.) — Note  to  the  twelfth  edition. 
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TINCTURA  SANGUINARI^],  U.S.    Tmeture  of  Bloodroot. 

"  Take  of  HInodroot,  in  nioderatoly  fine  powder, /o»/r  troyouyice» ;  Diluted 
Alcoliol  a  tiuffirient  quantHij.  MoJHten  tlie  powder  with  a  Huidounee  of  Diluted 
Alcohol,  pack  it  in  u  conical  percolator,  and  gradually  pour  Diluted  Alcohol 
upon  it  until  two  pints  of  tincture  are  obtained."  U.  H. 

This  will  prove  emetic  in  the  dose  of  three  or  four  (luidrachms;  but  it  is  rather 
intended  to  act  as  a  stimulant  to  the  Btomach,  expectorant,  or  alterative,  for 
which  purpose  from  thirty  to  sixty  drops  may  be  given.  W. 

TINCTURA  SCILL^.  U.S.,  Br.   Tincture  of  Squill. 

"Take  of  Squill,  in  moderately  coarse  powder, /our  troyounceH;  Diluted 
Alcohol  a  sufficient  quantity.  Moisten  the  powder  with  a  fluidounce  of  Diluted 
Alcohol,  pack  it  in  a  conical  percolator,  and  gradually  pour  Diluted  Alcohol 
upon  it  until  two  pints  of  tincture  are  obtained."  U.  S. 

The  British  Fharmacopceia  directs  thi.s  Tincture  to  be  prepared  from  two 
and  a  half  avoirdupois  ounces  of  bruised  Squill,  and  one  Imperial  pint  of 
Proof  Spirit,  in  the  manner  directed  for  Tincture  of  Aconite  Hoot.  (See  Tinc- 
tura  Aconiti,  page  1448  ) 

This  tincture  yields  a  grayish,  rose-coloured,  very  bitter,  and  acrid  deposit, 
consisting  of  silky  tufts  {Meniere),  possesses  all  the  virtues  of  squill,  and  may 
be  given  for  the  same  purposes,  whenever  the  spirituous  menstruum  is  not  objec- 
tionable. The  dose  as  an  expectorant  or  diuretic  is  from  ten  to  twenty  minims 
(twenty  to  forty  drops),  and  the  latter  quantity  frequently  nauseates.    W. 

TIISrCTURA  SENEGA.  i?r.    Tincture  of  Sevega. 

The  British  Pharmacopceia  prepares  this  Tincture  from  two  and  a  half 
avoirdupois  ounces  of  Senega  Root,  in  coarse  powder,  and  one  Imperial  pint 
of  Proof  Spirit,  in  the  manner  directed  for  Tincture  of  Aconite  Root.  (See  Tinc- 
tura  Aconiti,  page  1448.) 

The  tincture  of  seneka  has  been  newly  introduced  into  the  British  Pharma- 
copceia. It  is  no  doubt  an  efficient  preparation,  but  hardly  needed  while  recourse 
can  be  had  to  the  extract,  syrup,  and  decoction.  The  dose  is  from  thirty  min- 
ims to  two  fluidrachms.  W. 

TINCTURA  SENNvE.  Br.  Tinctura  Senn^  Composita.  Lond. 
Tincture  of  Senna.    Compound  Tincture  of  Senna. 

"  Take  of  Senna,  broken  small,  two  and  a  half  ounces  [avoirdupois]  ;  Rai- 
sins, freed  from  seeds,  two  ounces  [avoird  ] ;  Caraway  Fruit,  bruised.  Cori- 
ander Fruit,  bruised,  of  each,  half  an  ounce  [avoird  ]  ;  Proof  Spirit  one  pint 
[Imperial  measure]."  With  these  ingredients  the  British  Pharmacopoeia  pre- 
pares the  tincture  in  the  manner  directed  for  Tincture  of  Aconite  Root.  (See 
Tinctura  Aconiti,  page  1448.) 

This  tincture  is  the  elixir  salutis  of  the  old  Pharmacopoeias.  It  is  a  warm 
cordial  purgative,  useful  in  costiveness  attended  with  flatulence,  and  in  atonic 
gout,  especially  when  occurring  in  intemperate  persons.  It  is  also  added  to 
cathartic  infusions  and  mixtures.  The  dose  is  from  two  fluidrachms  to  a  fluid- 
ounce  or  more.  Tincture  of  senna  gives  a  yellow  deposit,  disposed  in  plates, 
containing  starch  and  white  crystals  of  calcareous  salts.  (Meniere.) 

Off.  Prep    Mistura  Sennas  Composita,  Br.  W. 

TINCTURA  SERPENT  ARI^.  U.S.,  Br.  Tincture  of  Serpentina. 
Tincture  of  Virginia  Snakeroot. 

"  Take  of  Serpentaria,  in  moderately  fine  powder, /our  troyounces ;  Diluted 
Alcohol  a  sufficient  quantity.  Moisten  the  powder  with  a  fluidounce  of  Diluted 
Alcohol,  pack  it  in  a  conical  percolator,  and  gradually  pour  Diluted  Alcohol 
upon  it  until  two  pints  of  tincture  are  obtained."  U.  S. 

The  British  Pharmacopceia  takes  two  and  a  half  avoirdupois  ounces  of 
Serpentary  Root,  in  coarse  powder,  and  one  Imperial  pint  of  Proof  Spirit, 
and  prepares  the  Tincture  in  the  manner  directed  for  Tincture  of  Aconite 
Root.  (See  Tinctura  Aconiti,  page  1448.) 
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This  tincture  possesses  the  tonic  and  cordial  properties  of  the  root,  and  may 
be  advantageously  added  to  the  infusion  of  Peruvian  bark  in  low  states  of  the 
system.    The  dose  is  one  or  two  fluidrachms.  W. 

TINCTUR  A  STlt  AMONII.  U.  S.,  Br.     Tincture  of  Stramonium.. 

"Take  of  Stramonium  Seed,  in  moderately  fine  powder, /bwr  troyounces; 
Diluted  Alcohol  a  sufftcient  quantity.  Moisten  the  powder  with  a  fluidounce 
of  Diluted  Alcohol,  pack  it  in  a  percolator,  and  gradually  pour  Diluted  Alcohol 
upon  it  until  two  pints  of  tincture  are  obtained."  U.  S. 

The  British  Ph.armacojyoeia  takes  two  and  a  half  avoirdupois  ounces  of 
bruised  Stramonium  Seeds,  and  one  Imperial  pint  of  Proof  Spirit,  and  pre- 
pares the  tincture  as  directed  for  the  Tincture  of  Aconite  Root.  (See  Tinctura 
Aconiti,  page  1448.) 

This  tincture  may  be  used  for  all  the  purposes  for  which  stramonium  is 
given,  in  the  dose  of  from  ten  to  twenty  minims  (twenty  to  forty  drops),  repeated 
twice  or  thrice  a  day,  and  gradually  increased  till  it  affects  the  system.      W. 

TINCTURA  SUMBUL.  Br.    Tincture  of  Sumbul. 

The  British  Pharmacopoeia  directs  this  Tincture  to  be  prepared  from  two 
and  a  half  avoirdupois  ounces  of  Sumbul  Root,  in  coarse  powder,  and  an 
Imperial  pint  of  Proof  Spirit,  in  the  manner  directed  for  Tincture  of  Aconite 
Root.  (See  Tinctura  Aconiti,  page  1448.) 

This  is  a  new  officinal,  very  little  if  at  all  employed  in  this  country.  An 
account  of  its  medical  properties  will  be  found  under  Sumbul,  in  Part  I.  of 
this  work.   The  dose  is  from  ten  to  thirty  minims.  W. 

TINCTURA  TOLUTANA.  U.  S.,  Br.     Tincture  of  Tolu. 

"  Take  ofBalsam  of  Tolu  three  troyounces ;  Alcohol  two  pints.  Macerate  the 
Balsam  with  the  Alcohol  until  it  is  dissolved;  then  filter  through  paper."  U.  S. 

"  Take  of  Balsam  of  Tolu  two  ounces  and  a  /?,a// [avoirdupois]  ;  Rectified 
Spirit  a  sufficiency.  Macerate  the  Balsam  of  Tolu  in  fifteen  fluidounces  of  the 
Spirit,  in  a  closed  vessel,  with  occasional  agitation,  for  six  hours,  or  until  the 
Balsam  is  dissolved,  then  filter,  and  add  sufficient  Rectified  Spirit  to  make  one 
pint  [Imperial  measure]."  Br. 

The  tincture  of  tolu  has  the  properties  of  the  balsam,  and  may  be  employed 
as  an  addition  to  expectorant  mixtures  in  chronic  catarrhal  affections  ;  but  the 
proportion  of  alcohol  is  too  large  to  allow  of  its  advantageous  use  in  ordinary 
cases.  The  dose  is  one  or  two  fluidrachms.  In  smaller  quantities  it  is  often 
employed  to  flavour  cough  mixtures.    It  is  decomposed  by  water. 

Of.  Prep.  SyrupusTolutanus,  ?7.  S.;  Trochisci  Acidi  Tannici,i?r.;  Trochisci 
Morphige,  Br.;  Trochisci  Morphiae  et  Ipecacuanhas,  Br.;  Trochisci  Opii,  Br. 

W. 

TINCTURA  VALERIANA.  U.  S.,  Br.     Tincture  of  VaUrian. 

"Take  of  Valerian,  in  moderately  fine  powder, /owr  troyounces;  Diluted 
Alcohol  a  sufficient  quantity.  Moisten  the  powder  with  a  fluidounce  of  Diluted 
Alcohol,  pack  it  in  a  conical  percolator,  and  gradually  pour  Diluted  Alcohol 
upon  it  until  two  pints  of  tincture  are  obtained."  U.  S. 

The  British  Pharmacopoeia  takes  two  and  a  half  avoirdupois^unces  of  Va- 
lerian Root,  in  coarse  powder,  and  one  Imperial  pint  of  Proof  Spirit,  and  pro- 
ceeds in  the  manner  directed  for  Tincture  of  Aconite  Root.  (See  Tinctura 
Aconiti,  page  1448.) 

'  This  tincture  possesses  the  properties  of  Valerian,  but  cannot  be  given  in 
ordinary  cases,  so  as  to  produce  the  full  effects  of  the  root,  without  stimulating 
too  highly,  in  consequence  of  the  large  proportion  of  spirit.  The  dose  is  from 
one  to  four  fluidrachms.  It  deposits  on  standing  a  black,  very  cohesive  pre- 
cipitate, with  starch,  and  a  yellow  extractive  matter.  (Meniere.)  W. 

TINCTURA  VALERIANA  AMMONIATA.  U.S.,  Br.     Tinc- 
tura Valerianae  Composita.  Bond.    Ammoniated  Tincture  of  Valerian. 
"Take  of  Valerian,  in  moderately  fine  powder, /our  ^royownces;  Aromatic 
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Spirit  of  Ammonia  two  pintn.  Macerate  for  seven  days,  express,  and  filter 
throufj:li  paper."  U.  S. 

"  Tiike  of  Valerian  Root,  in  coarse  powder,  two  ounces  and  a  ^flZ/favoirdu- 
pois];  Aromatic  Spirit  of  Ammonia  une  pint  [Inipfriul  measure].  Mucerute 
for  seven  iluy«  in  a  well-closed  vessel,  with  occasional  af^italion,  then  strain, 
press,  filter,  and  add  suQicient  Aromatic  Spirit  of  Ammonia  to  make  one  pint 
[Imp.  meas.]."  lir. 

The  ammonia  in  this  preparation  is  thought  to  assist  the  solvent  powers  of 
the  alcohol,  while  it  cooperates  with  the  valerian  in  medical  action.  The 
tincture  is  employed  as  an  antispasmodic  in  hysteria  and  other  nervous  affec- 
tions. The  dose  is  from  thirty  minims  to  a  fluidrachm,  and  should  be  given  in 
sweetened  water,  milk,  or  some  mucilaginous  fluid.  W. 

TINCTURA  VERATRl  VIRIDIS.  U.S.,Br.  Tincture  of  American 
Hellebore.    Tincture  of  Green  'Hellebore. 

"Take  of  American  Hellebore,  in  moderately  fine  powder,  sixleee.n  troy- 
ounces;  Alcohol  a  sufficient  quantity.  Moisten  the  powder  with  four  fluid- 
ounces  of  Alcohol,  pack  it  firmly  in  a  cylindrical  percolator,  and  gradually  pour 
Alcohol  upon  it  until  two  pints  of  tincture  are  obtained."  (J.  S. 

The  British  Pharmacopoeia  takes  of  Green  Hellebore  Root,  in  coarse  pow- 
der, four  ounces  (avoirdupois),  and  of  Rectified  Spirit  one  pint  (Imperial 
measure),  and  prepares  the  Tincture  in  the  manner  directed  for  Tincture  of 
Aconite  Root.  (See  Tinctura  Aconiti,  page  1448.) 

The  U.  S.  tincture  of  American  hellebore  is  of  the  same  strength  as  Dr.  Nor- 
wood's tincture,  which,  when  prepared  by  its  author,  was  suppo-sed  to  be  satu- 
rated. This  may  be  true  of  certain  ingredients  of  the  root,  though  probably  not 
in  reference  to  the  active  principle  or  principles  which  it  may  contain.  The 
commencing  dose  should  not  exceed  from  three  to  eight  drops.  The  British 
tincture  is  much  weaker;  the  proportion  of  the  root  to  the  menstruum  being, 
in  the  American  tincture  about  as  one  to  two,  in  the  British  as  one  to  five.    W. 

TINCTURA  ZINGIBERES.  U.S.,  Br.     Tincture  of  Ginger. 

"Take  of  Ginger,  in  fine  powder,  eiglit  troy  ounces ;  Alcohol  a  sufficient 
quantity.  Moisten  the  powder  with  two  fluidounces  of  Alcohol,  pack  it  firmly 
in  a  cylindrical  percolator,  and  gradually  pour  Alcohol  upon  it  until  two  pints 
of  tincture  are  obtained."  U.  S. 

The  British  Pharmacopoeia  prepares  this  Tincture  from  tivo  and  a  half 
avoirdupois  ounces  of  Ginger,  in  coarse  powder,  and  one  Imperial  pint  of 
Rectified  Spirit,  in  the  manner  directed  for  Tincture  of  Aconite  Root.  (See 
Tinctura  Aconiti,  page  1448.) 

The  tincture  of  the  British  Pharmacopoeia,  though  more  than  twice  as  strong 
as  was  that  of  the  London  and  Edinburgh  Colleges,  is  still  too  weak  with  ginger 
to  be  used  advantageously  for  other  purposes  than  to  impart  flavour.  We  greatly 
prefer  the  U.  S.  process,  which  yields  a  preparation  in  which  the  virtues  of  the 
ginger  are  not  completely  swallowed  up  in  the  menstruum.  In  consequence  of 
the  mucilaginous  matter  contained  in  ginger,  the  tincture  made  with  diluted  al- 
cohol or  proof  spirit  is  apt  to  be  turbid.  Alcohol  or  rectified  spirit  is,  therefore, 
properly  preferred.     Good  Jamaica  ginger  should  be  used. 

The  tincture  of  ginger  is  a  useful  carminative,  and  may  often  be  beneficially 
added  to  tonic  and  purgative  infusions  or  mixtures,  in  debilitated  states  of  the 
albnentary  canal.  The  dose  is  from  seven  or  eight  to  twenty  minims.  It  is,  how- 
ever, in  this  country,  chiefly  used  for  the  preparation  of  syrup  of  ginger,  for 
which  purpose  it  is  necessary  to  employ  the  strong  tincture  of  the  U.  S.  Pharma- 
copoeia. 

Off.  Prep.  Syrupus  Zingiberis,  U.  S.  W. 

TINCTURA  ZINGIBERIS  FORTIOR.  Br.     Strong  Tincture  of 
Ginger.     Essence  of  Ginger. 
"Take  of  Ginger,  in  fine  powder,  ten  ounces  [avoirdupois];  Rectified  Spirit 
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a  sufficiency.  Pack  the  Ginger  tightly  in  a  pei'colator,  and  pour  over  it  care- 
fully half  a  pint  [Imperial  measure]  of  the  Spirit.  At  the  expiration  of  two 
hours  add  more  Spirit,  and  let  it  percolate  slowly  until  one  pint  [Imp.  meas.]  has 
been  collected."  Br. 

This  is  a  new  officinal  of  the  Br.  Pharmacopoeia,  much  stronger  than  the  fore- 
going tincture  of  the  same  authority,  and  considerably  more  so  than  the 
American.  The  dose  is  from  five  to  twenty  minims.  It  is,  however,  chiefly  used 
in  the  preparation  of  the  Syrup. 

Off.  Prep.  Syrupus  Zingiberis,  Br.  W. 

TROCHISCI. 

Troches. 

Troches  or  lozenges  are  small,  dry,  solid  masses,  usually  of  a  flattened  shape, 
consisting  for  the  most  part  of  powders  incorporated  with  sugar  and  mucilage. 
They  are  designed  to  be  held  in  the  mouth,  and  dissolved  slowly  in  the  saliva, 
and  are,  therefore,  adapted  for  the  administration  of  those  medicines  only  which 
do  not  require  to  be  given  in  large  quantities,  and  are  destitute  of  any  very 
disagreeable  flavour.  They  are  much  more  used,  and  more  skilfully  prepared 
in  Europe  than  in  this  country.  Tragacanth,  from  the  greater  tenacity  of  its 
mucilage,  is  better  suited  for  their  formation  than  gum  arable.  The  following 
directions  for  preparing  them  are  taken  from  the  Dictionnaire  des  Drogues.  A 
mucilage  of  tragacanth  is  first  prepared  with  cold  water  and  strained.  With 
this  the  powders,  including  sugar,  are  thoroughly  mixed  by  rubbing  upon  a 
marble  slab,  and  are  thus  formed  into  a  paste,  which  is  spread  out  by  means  of 
a  roller  upon  the  surface  of  the  marble,  previously  powdered  over  with  a  mix- 
ture of  sugar  and  starch.  The  thickness  of  the  extended  mass  is  rendered  uni- 
form by  a  frame  upon  which  the  ends  of  the  roller  rest.  The  upper  surface  is 
now  covered  with  a  thin  layer  of  sugar  and  starch,  and  the  mass  is  divided  into 
small  cakes  of  a  particular  shape  by  means  of  a  punch.  These  cakes  are  placed 
upon  paper,  and,  having  been  exposed  to  the  air  for  twelve  hours,  ai'e  carried 
into  a  drying  room  moderately  heated.  When  perfectly  dry,  they  are  thrown 
upon  a  sieve  to  separate  the  sugar  and  starch,  and  are  then  enclosed  in  bottles. 
In  this  way  lozenges  may  be  prepared  from  almost  any  medicine  which  the 
physician  may  deem  it  advisable  to  administer  in  that  form.  The  following  for- 
mula will  serve  as  a  guide.  Take  of  citric  acid,  in  powder,  a  drachm ;  refined 
sugar  eight  ounces  ;  oil  of  lemons  twelve  minims  ;  mucilage  of  tragacanth  a 
sufficient  quantity.  Form  them  in  the  manner  above  directed  into  troches  of 
twelve  grains  each.  A  species  of  lozenge  is  made  by  uniting  the  aromatic  essen- 
tial oils  with  sugar  alone  ;  but  their  preparation  belongs  to  the  confectioner 
rather  than  to  the  apothecary. 

The  troches,  formerly  officinal,  which  are  omitted  in  the  present  Pharmaco- 
poeias, are  those  of  Tartaric  Acid,  Gum  Arabic,  Lactucarium,  and  Liquorice, 
all  of  the  late  Ed.  Pharmacopoeia.  W. 

TROCHISCI  ACIDI  TANNICI.  Br.  Tannin  Lozenges.  Troches  of 
Tannic  Acid. 

"Take  of  Tannic  Acid  three  hundred  and  sixty  grains;  .Tincture  of  Tolu 
half  a  fuidounce  ;  Refined  Sugar,  in  powder,  twenty-five  ounces  [avoirdupois]; 
Gum  Acacia,  in  powder,  one  ounce  [avoird.];  Mucilage  of  Gum  Acacia  two 
fiuidounces;  Distilled  Water  one  fluidounce.  Dissolve  the  Tannic  Acid  in  the 
Water,  add  first  the  Tincture  of  Tolu,  previously  mixed  with  the  Mucilage,  then 
the  Gum  and  the  Sugar,  also  previously  well  mixed.  Form  the  whole  into  a 
proper  mass ;  divide  it  into  720  lozenges,  and  dry  these  in  a  hot-air  chamber  with 
a  moderate  heat.     Each  lozenge  contains  half  a  grain  of  Tannic  Acid."  Br. 

These  are  useful  in  relaxation  of  the  uvula,  and  chronic  inflammation  of  the 
fauces,  being  held  in  the  mouth  and  allowed  slowly  to  dissolve.  W. 
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TROCIIISCI  BISMUTIir.  Br.  BUmuth  Lozenges.  Trocfies  of  Bis- 
muth. 

"  Take  of  Subnitrate  of  WiBnmth  fourteen  hundred  and  forty  grains;  Car- 
bonate of  Maj^nertia  /bur  ounces  [avoirdupoiH] ;  PrecipitatiMl  Carbonate  of  Lime 
six  ouiwets  [avoiril.J;  RfKnt'd  S\i<<;ar  twenty-nine  ounces  [avoii'd.]  ;  Hum  Aca- 
cia, in  powder,  one  ounce  [avoird.J  ;  Mucilage  of  Gmn  Acacia  lioo  fiuidounce.s ; 
Rose  Water  a  sufficiency.  Mix  tl»y  dry  injiiredientH,  then  add  the  Mucilajfe, 
and  form  tlie  wliole  into  a  proper  mass  willi  Rose  Water.  Divide  the  mass  into 
720  lozenjifes,  and  dry  these  in  a  hot-air  chamber  with  a  moderate  heat.  Each 
lozenjfc  contain.s  two  grains  of  Subnitrate  of  Bismuth."  .flr. 

These  may  l)e  used  to  obtain  the  effects  of  subnitrate  of  bismuth  on  the  sys- 
tem, as  well  as  of  carbonate  of  lime  as  an  antacid  ;  two  or  more  being  admin- 
istered for  a  dose.  They  may  also  be  found  useful  in  chronic  inflammation  of 
the  throat  and  oesophagus,  by  giving  the  mucous  membrane  a  coating  as  the 
insoluble  ingredients  pass.  W. 

TROCIIISCI  CATECHU,  i^r.  Troches  of  Catechu.  Catechu  Lozenges. 

"Take  of  Pale  Catechu  [Gambir],  in  powder,  seven  hundred  and  twenty 
grains;  Refined  Sugar,  in  powder,  twenty-jive  ounces  [avoirdupois];  Gum  Aca- 
cia, in  powder,  one  ounce  [avoird.];  Mucilage  of  Gum  Acacia  two  Jluid ounces ; 
Distilled  Water  a  sufficiency.  Mix  the  Catechu,  Sugar,  and  Gum,  and  add  the 
Mucilage  and  AVater  to  form  a  proper  mass.  Divide  into  720  lozenges,  and  dry 
these  in  a  hot-air  chamber  with  a  moderate  heat."  Br. 

These,  like  the  troches  of  tannic  acid,  are  useful  in  prolapsus  of  the  uvula, 
and  other  forms  of  relaxation  of  the  fauces ;  and  may  also  be  used,  in  the  num- 
ber of  three  or  more  at  a  dose,  to  obtain  the  effects  of  catechu  on  the  primae  viae 
and  on  the  system.     Each  troche  contains  one  grain  of  catechu.  W. 

TROCIIISCI  CRET^.  U.  S.    Troches  of  Chalk. 

"Take  of  Prepared  Chalk /our  troyounces ;  Gum  Arabic,  in  fine  powder,  a 
troyounce;  Nutmeg,  in  line  powder,  sixty  grains ;  Sugar,  in  fine  powder,  six 
troyounces.  Rub  them  together  until  they  are  thoroughly  mixed;  then  with 
water  form  a  mass,  to  be  divided  into  Troches,  each  weighing  ten  grains."  U.  S. 

These  are  used  as  a  gently  astringent  antacid  in  diarrhoea.  W. 

TROCIIISCI  CUBEB^.  U.S.    Troches  of  Cuheb. 

"Take  of  Oleoresin  of  Cubeb  a  fluidounce ;  Oil  of  Sassafras  a  fiuidrachm ; 
Liquorice,  in  fine  powder,  Gum  Arabic,  in  fine  powder,  Sugar,  in  fine  powder, 
each,  three  troyounces  ;  Syrup  of  Tolu  a  sufficient  quantity.  Rub  the  powders 
together  until  they  are  thoroughly  mixed  ;  then  add  the  Oleoresin  and  Oil,  and 
incorporate  them  with  the  mixture.  Lastly,  with  Syrup  of  Tolu  form  a  mass, 
to  be  divided  into  troches,  each  weighing  ten  grains."  U.  S. 

Each  lozenge  contains  about  a  drop  of  the  oleoresin  of  cubeb.  The  prepara- 
tion is  intended  rather  for  effect' upon  the  fauces  and  other  parts  of  the  upper 
alimentary  passages  than  on  the  system  ;  and  may  be  used  advantageously  in 
some  cases  of  chronic  cough,  and  in  ulceration  or  chronic  inflammation  of  the 
fauces,  being  held  in  the  mouth  and  allowed  slowly  to  dissolve.  W. 

TROCIIISCI  FERRI  REDACTI.  Br.  Reduced  Iron  Lozenges. 

"  Take  of  Reduced  Iron  seven  hundred  and  twenty  grains  ;  Refined  Sugar, 
in  powder,  twenty-five  ounces  [avoirdupois] ;  Gum  Acacia,  in  powder,  one  ounce 
[avoird.]  ;  Mucilage  of  Gum  Acacia /ico  fiuidounces  ;  Distilled  V^  aXer  one  Jluid- 
ounce,  or  a  sufficiency.  Mix  the  Iron,  Sugar,  and  Gum,  and  add  the  Mucilage 
and  Water  to  form  a  proper  mass.  Divide  into  720  lozenges,  and  dry  these  in 
a  hot-air  chamber,  with  a  moderate  heat.  Each  lozenge  contains  one  grain  of 
reduced  iron,"  Br. 

From  one  to  five  of  the  lozenges  may  be  taken  for  a  dose.  W. 

TROCHISCI  FERRI  SUBCARBONATIS.  U.  S.  Troches  of  Sub- 
carbonate  of  Iron. 

"  Take  of  Subcarbonate  of  Iron  Jive  troyounces ;  Vanilla  sixty  grains  ;  Sugar, 
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in  fine  powder,  ^/teen  troyounces;  Mucilage  of  Tragacanth  a  sufficient  quan- 
tity. Rub  the  Vanilla  first  with  a  part  of  the  Sugar  into  a  uniform  powder,  and 
afterwards  with  the  Subcarbonate  of  Iron  and  the  remainder  of  the  Sugar  until 
they  are  thoroughly  mixed.  Then  with  Mucilage  of  Tragacanth  form  a  muss, 
to  be  divided  into  troches,  each  weighing  twenty  grains."  U.  S. 

Each  lozenge  contains  somewhat  less  than  five  grains  of  the  subcarbonate, 
and  from  one  to  six  may  be  given,  according  to  the  effects  desired.  (See  Ferri 
Subcarbonas.)  W." 

TROCHISCI  GLYCYRRHIZ^  ET  OPII.  U.  S.  Trochisci  Opii. 
Br.     Troches  of  Liquorice  and  Opium.    Opium.  Lozenges. 

"  Take  of  Opium,  in  fine  powder,  half  a  troyounce ;  Liquorice,  in  fine  powder, 
Gum  Arabic,  in  fine  powder,  Sugar,  in  fine  powder,  each,  ten  troyounces ;  Oil 
of  Anise  a  fiuidrachm.  Rub  the  powders  together  until  they  are  thoroughly 
mixed;  then  add  the  Oil  of  Anise,  and  incorporate  it  with  the  mixture.  Lastly, 
with  water  form  a  mass,  to  be  divided  into  Troches,  each  weighing  six  grains  " 
U.S. 

"Take  of  Extract  of  Opium  seventy-two  grains;  Tincture  of  Tolu  half  a 
fuidounce;  Refined  Sugar,  in  powder,  sixteen  ounces  [avoirdupois] ;  Gum 
Acacia,  in  powder,  ^i^o  ounces  [avoird.];  Extract  of  Liquorice  six  ounces 
[avoird.];  Distilled  Water,  a  sufficiency.  Add  the  Extract  of  Opium,  first 
softened  by  means  of  a  little  Water,  and  the  Tincture  of  Tolu,  to  the  Extract 
of  Liquorice  heated  in  a  water-bath.  When  the  mixture  is  reduced  to  a  proper 
consistence  remove  it  to  a  slab,  add  the  Sugar  and  Gum  previously  rubbed 
together,  and  mix  thoroughly.  Divide  the  mass  into  720  lozenges,  and  dry 
these  in  a  hot-air  chamber  with  a  moderate  heat.  Each  lozenge  contains  one- 
tenth  of  a  grain  of  Extract  of  Opium."  Br. 

A  preparation  equivalent  to  the  above  is  much  used  in  Philadelphia  under 
the  name  of  Wistar''s  cough  lozenges  Sometimes  sulphate  of  morphia  is  sub- 
stituted in  equivalent  proportion  for  the  opium,  and  occasionally  a  little  tartar 
emetic  is  added;  but  these  modifications  of  the  officinal  formula  are  not  admis- 
sible without  a  change  of  title.  The  British  preparation  is  preferable  on  one 
account,  that  it  uses,  namely,  the  extract  of  opium  instead  of  the  crude  drug. 

These  troches  are  demulcent  and  anodyne,  and  useful  in  allaying  cough,  when 
the  case  admits  the  employment  of  opium,  of  which  each  of  them,  prepared 
according  to  the  U.  S.  formula,  contains  about  one-tenth  of  a  grain.  W. 

TROCHISCI  IPECACUANHA.  U.S.,  Br.  Troches  of  Ipecacuanha. 
Ipecacuanha  Lozenges, 

"  Take  of  Ipecacuanha,  in  fine  powder,  half  a  troyounce ;  Arrow-root,  in  fine 
powder, /bur  troyounces  ;  Sugar,  in  fine  powder,  foM?"teen  troyounces ;  Muci- 
lage of  Tragacanth  a  sufficient  quantity.  Rub  the  powders  together  until  they 
are  thoroughly  mixed ;  then  with  Mucilage  of  Tragacanth  form  a  mass,  to  be 
divided  into  Troches,  each  weighing  ten  grains."  U.  S. 

"  Take  of  Ipecacuanha,  in  powder,  one  hundred  and  eighty  grains  ;  Refined 
Sugar,  in  powder,  twenty-five  ounces  [avoirdupois]  ;  Gum  Acacia,  in  powder, 
one  OM?ic«  [avoird.];  Mucilage  of  Gum  Acacia,  two  fluidounces ;  Distilled 
Water  one  fluidounce,  or  a  sufficiency.  Mix  the  powders  and  add  the  Mu- 
cilage and  Water  to  form  a  proper  mass.  Divide  into  720  lozenges,  and  dry 
these  in  a  hot-air  chamber  with  a  moderate  heat.  Each  powder  contains  one- 
fourth  of  a  grain  of  ipecacuanha."  Br. 

These  are  useful  expectorant  lozenges  in  catarrhal  complaints.  Each  of  the 
U.  S.  lozenges  contains  about  one-quarter  of  a  grain  of  ipecacuanha.        W. 

TROCHISCI   MAGNESIA.  C/:  aS'.    Troches  of  Magnesia. 

"  Take  of  Magnesia  four  troyounces ;  Nutmeg,  in  fine  powder,  sixty  grains; 
Sugar,  in  fine  powder,  twelve  troyounces ;  Mucilage  of  Tragacanth  a  sufficient 
quantity.  Rub  the  Magnesia  and  the  powders  together  until  they  are  thoroughly 
mixed;  then  with  Mucilage  of  Tragacanth  form  a  mass,  to  be  divided  into 
Troches,  each  weighing  ten  grains."  U.S.  , 
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Those  are  useful  in  acidity  of  stomach,  especially  when  attended  with  con- 
stipuiion.  W. 

TROCIIISCI  MENTHA  PIPERITA.  U.S.  Ti'oches  of  Peppermint. 

"Take  of  Oil  of  Prpperiuint  a  Jluidrachm;  Sugar,  in  fine  powder,  twelve 
troijouuces;  Mucilugt'  of  Trngacaiith  a  sufficient  quantity.  Hub  the  Oil  of 
Pcppenuint  with  tin'  Sugar  until  tht-y  are  thoroughly  mixed;  then  with  Mu- 
cilage of  Tragacanth  form  a  mass,  to  bo  divided  into  Troches,  each  weighing 
ten  grains."  U.  S. 

Useful  in  slight  gastric  or  intestinal  pains,  nausea,  and  flatulence ;  but  em- 
ployed more  for  their  agreeable  flavour  than  for  their  medicinal  effects,       W. 

TROCIIISCI  MO RPIII^.i?r.  Morphia  Lozenges.  Troches  of  Mor- 
phia. 

"  Take  of  Hydrochlorate  of  Morphia  twenty  grains ;  Tincture  of  Tolu  half 
a  Jluidounce ;  Refined  Sugar,  in  powder,  twenty-four  ounces  [avoirdupois]; 
Gum  Acacia,  in  powder,  one  ounce  [nvoird.]  ;  Mucilage  of  Gum  Acacia  a 
sujTicienvy  ;  Distilled  "Water  half  a  fluidounce.  Dissolve  the  Uydrociilorate 
of  Morphia  in  the  Water;  add  this  solution  to  the  Tincture  of  Tolu,  previously 
mixed  with  two  fluidounces  of  the  Mucilage;  then  add  the  Gum  and  Sugar, 
previously  mixed,  and  more  Mucilage  if  necessary  to  form  a  proper  mass.  Di- 
vide into  720  lozenges,  and  dry  these  in  a  hot-air  chamber  with  a  moderate 
heat."  Br. 

Useful  for  alleviating  cough,  and  for  other  purposes  which  are  answered  by 
minute  doses  of  morphia,  of  the  muriate  of  which  each  lozenge  contains  about 
one-thirty-sixth  of  a  grain.  W. 

TROCIIISCI  MORPHINE  ET  IPECACUANHA.  Br.  Mcrrphia 
and  Ipecacuanha  Lozenges.   Troches  of  3forphia  and  Ipecacuanha. 

"  Take  of  Hydrochlorate  of  Morphia  twenty  grains  ;  Ipecacuanha,  in  fine 
powder,  sixty  grains ;  Tincture  of  Tolu  half  a  fluidounce ;  Refined  Sugar,  in 
powder,  twenty-four  ounces  [avoirdupois];  Gum  Acacia,  in  powder,  one  ounce 
[avoird.];  Mucilage  of  Gum  Acacia  a  sufficiency  ;  Distilled  Water  half  a  Jluid- 
ounce. Dissolve  the  Hydrochlorate  of  Morphia  in  the  Water;  add  this  solution 
to  the  Tincture  of  Tolu,  previously  mixed  with  two  fluidounces  of  the  Mucilage; 
then  add  the  Ipecacuanha,  Gum,  and  Sugar,  previously  mixed,  and  more  Mu- 
cilage if  necessary  to  form  a  proper  mass.  Divide  into  720  lozenges,  and  dry 
these  in  a  hot-air  chamber  with  a  moderate  heat.  "7ir. 

Expectorant  and  anodyne,  useful  especially  in  allaying  cough.  Each  lozenge 
contains  about  one-thirty-sixth  of  a  grain  of  muriate  of  morphia,  and  one-twelfth 
of  a  grain  of  ipecacuanha.  From  one  to  six  may  be  given  for  a  dose.       W. 

TROCIIISCI  POTASS  A  CHLORATIS.  Br.  Chlorate  of  Potash 
Lozenges. 

"  Take  of  Chlorate  of  Potash  thirty-six  hundred  grains;  Refined  Sugar,  in 
powder,  twenty-five  ounces  [avoirdupois];  Gum  Acacia,  in  powder,  one  ounce 
[avoird.];  Mucilage  of  Gum  Acacia  two  fluidounces;  Distilled  Water  one 
fluidounce,  or  a  sufficiency.  Mix  the  powders  and  add  the  Mucilage  and 
Water  to  form  a  proper  mass.  Divide  into  720  lozenges,  and  dry  these  in  a 
hot-air  chamber  with  a  moderate  heat.  Each  lozenge  contains  five  grains  of 
Chlorate  of  Potash."  Br. 

A  new  preparation  of  the  British  Pharmacopoeia,  useful  in  cases  of  ulcerated 
and  diphtheric  sorethroat,  operating  directly  on  the  local  disease,  and  generally, 
often  with  great  benefit,  through  the  system.  From  one  to  six  of  the  lozenges 
may  be  taken  for  a  dose.  W. 

TROCHISCI  SODA  BIC  ARBONATIS.  U.  S.,  Br.  Troches  of  Bi- 
carbonate of  Soda.  Bicarbonate  of  Soda  Lozenges. 

"  Take  of  Bicarbonate  of  Soda  four  troyounces ;  Sugar,  in  fine  powder, 
twelve  troyounces ;  Mucilage  of  Tragacanth  a  sufficient  quantity.    Rub  the 
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Bicarbonate  of  Soda  with  the  Sugar  until  they  are  thoroughly  mixed ;  then 
with  Mucilage  of  Tragacanth  form  a  mass,  to  be  divided  into  Troches,  each 
weighing  ten  grains."  U.  S. 

"  Take  of  Bicarbonate  of  Soda,  in  powder,  thirty-six  hundred  grains;  Re- 
fined Sugar,  in  powder,  twenty-Jive  ounces  [avoirdupois] ;  Gum  Acacia,  in 
powder,  one  ou?ice  [avoird.];  Mucilage  of  Gruni  Acacia  tioo  Jiuidounces ;  Dis- 
tilled Water  one  Jluidounce.  Mix  the  powders,  and  add  the  Mucilage  and 
Water,  to  form  a  proper  mass.  Divide  into  720  lozenges,  and  dry  these  in  a 
hot-air  chamber  with  a  moderate  heat.  Each  lozenge  contains  five  grains  of 
Bicarbonate  of  Soda."  Br. 

Antacid  and  antilithic,  useful  in  heartburn  and  uric  acid  gravel.  From  one 
to  six  may  be  given  for  a  dose.  W. 

TROCHISCI  ZINGIBERIS.  U.  S.    Troches  of  Ginger. 

"  Take  of  Tincture  of  dinger  a  Jluidounce ;  Tragacanth,  in  fine  powder,  one 
hundred  and  twenty  grains  ;  Sugar,  in  fine  powder,  twelve  troyounces ;  Syrup 
of  Ginger  a  sufficient  quantity.  Mix  the  Tincture  of  Ginger  with  the  Sugar, 
and,  having  exposed  the  mixture  to  the  air  until  dry,  reduce  it  to  fine  powder ; 
to  this  add  the  Tragacanth,  and  mix  them  thoroughly.  Lastly,  with  Syrup  of 
Ginger  form  a  mass,  to  be  divided  into  troches,  each  weighing  twenty  grains." 
U.  S. 

Each  lozenge  contains  between  one  and  two  minims  of  the  tincture,  and  they 
may  be  taken  as  required,  being  especially  calculated  to  relieve  gastric  pains 
from  flatulence,  W. 

UNGUENTA. 

Ointments. 

These  are  fatty  substances,  softer  than  cerates,  of  a  consistence  like  that  of 
butter,  and  such  that  they  may  be  readily  applied  to  the  skin  by  inunction. 
When  ointments  are  prepared  by  merely  mixing  medicinal  substances  with  sim- 
ple ointment  or  lard,  care  should  be  taken,  if  the  added  substance  be  a  powder, 
that  it  be  brought  to  the  finest  possible  state  of  division,  before  being  incorpo- 
rated with  the  unctuous  matter.  If  soluble  in  water  or  alcohol,  it  may  often  be 
advantageously  rubbed  with  a  little  of  one  of  these  liquids.  Gritty  matter  should 
not  be  allowed  to  enter  these  preparations.  When  an  extract  is  added,  if  not 
uniformly  soft,  it  should  be  made  so  by  trituration  with  a  little  water  or  alcohol 
according  to  its  nature.  Many  of  the  ointments  become  rancid  if  long  kept,  and 
should,  therefore,  be  prepared  in  small  quantities  at  a  time,  or  only  when  wanted 
for  use.  The  tendency  to  rancidity  may  be  in  a  considerable  degree  counteracted 
by  imbuing  the  unctuous  vehicle  with  benzoin,  or  with  poplar  buds,  as  recom- 
mended by  M.  Deschamps  (see  Am.  Journ.  oJPharm.,xv.  260) ;  but  care  should 
be  taken  that  there  be  no  therapeutical  objection  to  the  admixture.*  Slippery 
elm  bark  is  said  to  have  the  same  effect.  (See  page  876.)  According  to  Dr. 
Geisler,  ten  drops  of  spirit  of  nitric  ether,  incorporated  with  an  ounce  of  oint- 
ment, obviates  the  disagreeable  fatty  odour  of  these  prepai*ations.  (Pharm. 
Gent.  Blatt,  A.  D.  1847,  p.  927;  from  Arch,  der  Pharm.)  It  has  been  proposed 
to  substitute  glycerin  for  oils  and  fats  in  the  preparation  of  ointments  ;  but,  when 
these  are  to  be  applied  by  inunction,  it  is  altogether  unfit  for  the  purpose,  as  it 
remains  upon  the  skin,  producing  a  rough  sensation  of  adhesiveness,  very  dif- 

*  Benzinated  Lard.  M.  Emile  Mouchon  gives  the  following  method  of  applying  to  lard 
the  preservative  influence  of  poplar  buds  and  benzoin.  Having  prepared,  by  percolation, 
a  tincture  of  poplar  buds  from  one  part  of  the  dried  buds  in  powder  and  four  of  alcohol,  he 
adds  by  degrees  to  1000  parts  of  melted  lard  00  parts  of  the  tincture,  so  that  all  the  alco- 
hol may  be  driven  off,  then  strains,  and  agitates  the  mixture  till  it  concretes  on  cooling. 
The  same  method  is  pursued  with  the  tincture  of  benzoin,  in  the  same  proportions ;  and 
the  tincture  of  guaiac  will  answer  the  same  purpose.  Lard  thus  prepared  keeps  perfectly 
well  for  a  very  long  time.  (Journ.  de  Pharm.,  xxv.  458.) 

Mr.  T.  B.  Groves  hasshown  that  the  oil  of  pimento  and  balsam  of  Peru  have,  in  a  power- 
ful degree,  the  same  preservative  influence  on  lard.  (Pharm.  Journ.,  Nov.  1864,  p.  249.) 
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ferent  from  the  softoees  caused  by  oleaginous  matter  under  similar  circuni- 
stnncus. 

The  Cerates  having  been  abolished  as  a  class  in  the  British  Pharmacopoeia,  a 
few  of  the  individual  articles  have  been  transferred  to  the  Ointments,  making 
the  definition  of  the  latter  class  of  preparations,  as  given  above,  not  exactly 
applical>le  to  all  the  individual  substances  at  present  included  among  them  in 
that  IMiarmacopoeia.  We  consider  no  substance  as  strictly  entitled  to  the  name 
of  ointment,  which  is  not  of  such  a  consistence  as  to  adapt  it  to  application 
to  the  skin  by  friction  or  inunction.  The  ointnients  formerly  officinal,  which 
have  been  omitted  in  the  present  U.  S.  and  lir.  rharmacopoeias,  are  Adepn 
Suillus  Frapparatus,  Dub.,  Uiujuentum  Conii,  Lond.,  Ung.  (Jupri  Subacelalig, 
U.  S.,  Ed.,  Dub  ,  Ung.  Hydrargxjri  lodidi,  Lond.,  Ung.  Hydrarg.  NitratisMitiua, 
Lond.,  Ung.  Opii,  Lond.,  Ung.  Ficis,  Lond.,  and  Ung.  Sulphnris  Composilum, 
U.S.,  Lond.  W. 

UNGUENTUM  ACIDI  TANNIC!  U.S.  Ointmeniof  TammAdd. 

"  Take  of  Tannic  Acid  thirfy  grains  ;  Water  half  a  Jluidrachm ;  Lard  a  troy- 
ounce.  Rub  the  Acid  first  with  the  Water,  and  then  with  the  Lard,  until  they 
are  thoroughly  mixed,  avoiding  the  use  of  an  iron  spatula."  U.  S. 

Ointment  of  tannic  acid  is  an  excellent  ap|)lication  in  many  cases  of  piles  and 
prolapsus  ani,  and  has  been  highly  recommended  in  inflammation  of  the  vagina 
with  puruloid  discharge,  to  which  it  is  most  conveniently  applied  .spread  thickly 
upon  the  surface  of  a  tampon  of  linen.  It  may  be  used  also  in  flabby  ulcers.  W. 

UNGUENTUM  ACONITI^.  ^r.     Ointment  of  Aconitia. 

"  Take  of  Aconitia,  eight  grains  ;  Rectified  Spirit  half  a  fluidrachm ;  Pre- 
pared Lard  one  ounce  [avoirdupois].  Dissolve  the  Aconitia  in  the  Spirit,  add 
the  Lard,  and  mix  thoroughly."  Br. 

For  the  uses  of  this  preparation,  the  reader  is  referred  to  the  articles  on 
Aconitum  and  Aconitia.  Care  must  be  taken  not  to  apply  it  to  an  abraded  or 
ulcerated  surface,  lest  it  might  produce  serious  constitutional  effects.       W. 

UNGUENTUM  ADIPIS.  U.  S.  Unquentum  Simplex.  Br.,  U.  S. 
1850.    Ointment  of  Lard.   Simple  Ointm.ent. 

"Take  of  Lard  eight  troyounces ;  White  Wax  two  troyounces.  Melt  them 
together  with  a  moderate  heat,  and  stir  the  mixture  constantiv  while  cooling." 
U.S. 

"  Take  of  White  Wax  two  ounces  [avoirdupois]  ;  Prepared  Lard  three  ounces 
[avoird.]  ;  Almond  Oil  three  fluidounces.  Melt  the  Wax  and  Lard  in  the  Oil 
on  a  water-bath  ;  then  remove  the  mixtiire.and  stir  constantly  while  it  cools,  "i^r. 

This  is  emollient,  and  is  occasionally  employed  as  a  mild  dressing  to  blistered 
or  excoriated  surfaces,  but  more  frequently  as  a  vehicle  for  more  active  sub- 
stances. It  is  the  basis  of  several  officinal  ointments. 

Off.  Frep.  Ceratum  Zinci  Carbonatis,  U.  S.;  Unguentum  Antimonii  Tarta- 
rati,  Br.;  Ung.  Cadmii  lodidi,  Br.;  Ung.  Creasoti,  Br.;  Ung.  Elemi,  Br.; 
Ung.  Ilydrargyri  Ammoniati ;  Ung.  Ilydrarg.  lodidi  Rubri,  Br.;  Ung.  Hy- 
drarg. Oxidi  Rubri,  U.  S.;  Ung.  Plumbi  Carbonatis;  Ung.  Plumbi  lodidi,  Br.; 
Ung.  Resinse,  Br.  W. 

UNGUEXTUM  ANTIMONIL  U.S.  Unguentum  Antimonii Tar- 
TARATi.  Br.  Ointment  of  Antimony.  Antimonial  Ointment.  Tartar  Eme- 
tic Ointment.   Ointment  of  Tartarated  Antimony. 

"  Take  of  Tartrate  of  Antimony  and  Potassa,  in  very  fine  powder,  onehun- 
dred  and  twenty  grains ;  Lard  a  Iroyounce.  Rub  the  powder  with  a  little  of 
the  Lard,  then  add  the  remainder,  and  thoroughly  mix  them."  U.  S. 

"  Take  of  Tartarated  Antimony,  in  fine  powder,  a  quarter  of  an  ounce ;  Sim- 
ple Ointment  one  ounce.  Mix  thoroughly."  Br. 

This  may  be  most  conveniently  prepared,  as  in  the  Br.  process,  with  simple 
ointment,  as  lard  is  too  soft  to  be  spread  on  linen,  and  simple  ointment  is  suffi- 
ciently 80  to  be  applied  by  inunction. 


1484  Unguenia.  part  ii. 

The  peculiar  eruptive  effects  of  tartar  emetic  may  be  procured  by  means  of  a 
strong  solution,  or  of  the  powder  sprinkled  upon  the  surface  or  incorporated  in 
the  substance  of  some  adhesive  plaster,  or  of  the  ointment  as  above  directed. 
The  last  method  is,  perhaps,  the  most  convenient,  and  most  generally  resorted  to. 
The  proportion  of  tartar  emetic  may  vary  from  one  drachm  with  the  ounce  of  lard 
to  two  drachms,  as  in  the  U.  S.  officinal  formula,  or  even  to  three  drachms  when 
a  speedy  effect  is  required,  or  the  skin  is  not  very  susceptible  to  its  action.  A 
small  portion  of  the  ointment  may  be  rubbed  twice  a  day,  or  more  frequently, 
upon  the  surface  to  be  affected,  or  it  may  be  applied  spread  on  a  piece  of  linen. 
Care  should  be  taken  that  the  cuticle  be  entire,  and  that  the  application  be  not 
too  long  continued ;  as  otherwise  severe  inflammation,  and  even  gangrenous 
ulceration,  may  result.  We  have,  however,  in  some  instances  of  great  urgency, 
applied  the  ointment  to  a  surface  recently  scarified  in  the  operation  of  cupping  ; 
but,  under  such  circumstances,  it  should  be  used  with  much  caution.       W. 

UNGUENTUxM  AQU^  ROS^.  U.S.   Ointment  of  Bose  Water. 

"  Take  of  Oil  of  Sweet  Almonds  tlwee  troyounces  and  a  half;  Spermaceti  a 
troyounce;  White  Wax  one  hundi-ed  and  twenty  grains;  Rose  Water  two 
fluidounces.  Melt  together,  by  means  of  a  water-bath,  the  Oil,  Spermaceti, 
and  Wax  ;  then  add  gradually  the  Rose  Water,  and  stir  the  mixture  constantly 
while  cooling."  U.  S. 

This  preparation  is  much  employed  under  the  name  of  cold  cream.  It  is  a 
white,  very  soft,  and  elegant  unguent,  deriving  a  grateful  odour  from  the  rose 
water,  which  remains  incorporated  with  the  other  constituents  if  kept  enclosed 
in  glazed  vessels.  It  is  a  pleasant,  cooling  application  to  irritated  and  excoriated 
surfaces  ;  and  may  be  used  with  great  advantage  for  chapped  lips  and  hands,  so 
frequent  in  cold  weather.  As  the  ointment  is  liable  to  become  rancid  when  long 
kept,  and  the  water  to  separate  upon  exposure,  Mr.  Joseph  Laidley  has  proposed 
the  substitution  for  the  rose  water  of  oil  of  roses  and  glycerin,  the  former  in  the 
proportion  of  two  drops,  the  latter  in  that  of  four  fluidrachms,  the  quantity  of 
spermaceti  being  increased  by  two  drachms.  (Am.  Journ.  of  Pharm  ,  xii.  119.) 
For  some  purposes  the  substitution  is  useful ;  but  the  officinal  preparation  is 
preferable  for  chapped  hands,  as  the  glycerin,  not  being  absorbed,  leaves  an 
unpleasant  sensation  of  stickiness  on  the  skin.  W. 

UNGUENTUM  ATROPI^.  Br.   Ointment  of  Atropia. 

"Take  of  Atro\>isi  eight  grains;  Rectified  Spirit  half  a  fluidrachm ;  Pre- 
pared Lard  one  ounce  [avoirdupois].  Dissolve  the  Atropia  in  the  Spirit,  add 
the  Lard,  and  mix  thoroughly."  Br. 

For  the  uses  of  this  ointment,  see  Belladonna  and  Atropia.  Great  caution 
must  be  observed  that  the  ointment  shall  not  come  in  contact  with  abraded, 
ulcerated,  or  wounded  surfaces;  and  that  the  cuticle  of  the  part  to  which  it 
may  be  applied  shall  be  entire.  W. 

IJI^GUENTUM  BELLAD0:N'N'^.  U.S.,  Br.  Ointment  of  Belladonna. 

"Take  of  Extract  of  Belladonna  sixty  grains;  Water  half  a  fluidrachm  ; 
Lard  a  troyounce.  Rub  the  Extract  first  with  the  Water,  until  rendered  uni- 
formly soft,  then  with  the  Lard,  and  thoroughly  mix  them."  U.  S 

"Take  of  Extract  of  Belladonna  eighty  grains  ;  Prepared  Lard  one  ounce 
[avoirdupois].  Rub  the  Extract  smooth  with  a  few  drops  of  distilled  water, 
then  add  the  Lard,  and  mix  thoroughly."  Br. 

This  is  a  convenient  form  for  the  external  application  of  extract  of  bella- 
donna. Care  must  be  taken  in  preparing  it  that  the  extract  employed  have  the 
due  consistence;  and,  if  dry  and  lumpy,  it  may  be  restored  to  the  proper  state 
by  rubbing  it  with  a  little  water  in  a  heated  mortar.  W, 

"DNGUENTUMBE^ZOmL  U.S.  ADEPsBENzx)ATus.J5r.  Oiiitmmt 
of  Benzoin.  Benzoated  Lard. 

"Take  of  Benzoin,  in  moderately  coarse  powder,  a  troyounce;  Lard  sixteen 
troyounces.  Heat  them  together,  by  means  of  a  water-bath,  for  two  hours,  with 
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nsionnl  stirring;  then  strain  without  pressure,  and  stir  the  product  constantly 

whilt;  coolinK"  U  S. 

"  Take  of  Prepared  Lard  one  pound  [avoirdupois] ;  Benzoin,  reduced  to 
coarsie  powder,  one  hundrrd  and  Hixty  (jrainH.  Melt  the  Lard  hy  the  heat  of  a 
water-bath,  add  the  IJeiizoin,  and.  frequently  stirring  them  ttjj^ether,  continue 
the  apj)lieation  of  heat  for  two  hours;  finally  remove  the  residual  Benzoin  by 
atraiuing."  Br. 

It  has  been  objected  to  these  processes  that  the  resulting  ointment  is  almost 
always  of  a  dirty-white  colour  and  granular  in  consistence,  and,  if  heated  over 
a  direct  fire,  deposits  the  benzoin,  which  cannot  be  redissolved  by  heat.  Mr. 
Thomas  Doliber,  of  Boston,  proposes  to  use  an  alcoholic  solution  of  benzoin, 
instead  of  the  balsam  itself  for  incorporation  with  the  lard.  Having  prepared 
a  tincture  by  macerating  six  troyounces  of  benzoin  in  a  pint  of  alcohol  until 
dissolved,  and  then  filtering,  he  rubs  four  fluidrachms  of  this  tincture  with 
sixteen  ounces  of  lard  until  they  are  thoroughly  mixed,  then  melts  the  mixture 
with  a  gentle  heat,  and  stirs  it  constantly,  as  it  cools.  The  ointment  thus  made 
is  beautifully  white  and  smooth,  with  a  decided  odour  of  benzoin,  and  is  not 
liable  to  the  objection  of  depositing  the  balsam  when  heated  with  other  oint- 
ments. It  has  been  found  aKso  to  answer  in  practice  quite  as  well  as  the  offi- 
cinal ointment,  if  not  better,  in  the  preservation  of  unctuous  substances.  The 
proportion  of  alcohol  is  so  small  as  hardly  to  be  lial)le  to  the  objection  of  mak- 
ing the  lard  irritating.  (Am.  Journ.  of  Pharm.,  Jan.  1867,  p   68.) 

Benzoin  has  the  property  of  obviating  the  rancidity  to  which  lard  and  other 
unctuous  substances  are  liable.  Hence,  the  ointment  under  consideration  is  pecu- 
liarly u.seful  as  the  vehicle  of  medicines  used  in  this  form;  and  may  often  be 
substituted  for  pure  lard  in  the  preparation  of  other  unguents,  of  which  lard 
is  an  ingredient,  when  it  is  desired  to  preserve  them  from  change.  It  is  recom- 
mended, moreover,  by  its  agreeable  odour;  while  there  are  very  few  ointments 
or  cerates  with  the  uses  of  which  it  would  interfere.  Balsam  of  Peru,  rubbed 
with  an  ointment  in  the  proportion  of  five  drops  to  a  fluidounce,  will  have  the 
same  effect. 

The  British  Pharmacopoeia  uses  its  Benzoated  Lard  as  an  ingredient  in  all 
the  suppositories  and  several  of  the  ointments.  W. 

UNGUENTUM  CADMII  lODIDL  i?r.  (Xntmmt  of  Iodide  of  Cad- 
mium. 

"  Take  of  Iodide  of  Cadmium,  in  fine  powder,  sixty-two  grains;  Simple 
Ointment,  one  ounce  [avoirdupois].  Mix  thoroughly."  Br. 

A  new  formula  of  the  Br.  Pharmacopoeia.  For  its  uses,  see  Iodide  of  Cad- 
mium, page  185.  W. 

UNGUENTUM  CANTHARIDIS.  Br.  Ointment  of  Cantharides. 
Ointment  of  Spanish  Flies. 

"  Take  of  Cantharides,  Yellow  Wax,  each,  one  ounce  [avoirdupois]  ;  Olive 
Oil  six  fluidounces.  Infuse  the  Cantharides  in  the  Oil,  in  a  covered  vessel,  for 
twelve  hours,  then  place  the  vessel  in  boiling  water  for  fifteen  minutes,  strain 
through  muslin  with  strong  pressure,  add  the  product  to  the  Wax  previously 
melted,  and  stir  constantly  while  the  mixture  cools."  Br. 

In  former  officinal  processes  the  virtues  of  the  flies  were  extracted  by  boil- 
ing them  with  water;  but  olive  oil  is  a  good  solvent  of  their  active  principle, 
and  has  been  very  properly  substituted  in  the  present  British  formula. 

By  this  process,  the  active  matter  of  the  flies  is  more  uniformly  diffused 
through  the  ointment  than  when  they  are  directly  incorporated,  in  the  state  of 
powder,  with  the  other  ingredients.  The  preparation  is  thus  better  calculated 
to  meet  the  end  proposed  of  maintaining  the  discharge  from  blistered  surfaces, 
without  producing  undue  irritation.  It  has  been  said  that  the  virtues  of  the 
flies  are  impaired  by  boiling;  but  the  contrary  has  been  proved  to  be  the  case; 
the  cantharidin  being  neither  altered  nor  volatilized  at  212°.  (See  Cantharis.) 
It  should  be  recollected  that  this  ointment  is  intended  as  a  dressing  for  blisters, 


1486  TJngmnta.  part  ir. 

not  to  produce  vesication.  We  regret  its  omission  in  the  present  U.  S.  Pharma- 
copoeia, as  there  is  no  preparation  capable  of  answering  the  purpose  for  which 
it  was  intended  so  well  on  the  whole  as  this.  Dupuytren's  ointment,  employed 
as  a  local  application  to  prevent  the  loss  of  hair,  was  made  by  macerating  a 
drachm  of  flies  in  a  fluidounce  of  alcohol,  and  incorporating  one  part  of  the 
tincture  thus  formed  with  nine  parts  of  lard.  W. 

UNGUENTXJM  CETACEI.  Br.  Spermaceti  Oiniment 
"Take  of  Spermaceti  five  ounces  [avoirdupois]  ;   White  Wax  two  ounces 
[avoird.]  ;  Almond  Oil  one  pint  [Imperial  measure],  or  a  sufficiency.    Melt 
together  with  a  gentle  heat,  remove  the  mixture,  and  stir  constantly  while  it 
cools."  Br. 

This  ointment  is  employed  as  a  mild  dressing  for  blisters,  wounds,  and  exco- 
riated surfaces.  It  should  be  made  in  small  quantities  at  a  time,  as  it  in  apt  to 
become  rancid  when  long  kept.  W. 

UNGUENTUM  CREASOTL  U.S.,  Br,   Ointment  of  Or  easote. 

"  Take  of  Creasote  half  a  fiuidrachm ;  Lard  a  troyounce.  Mix  them."  U.  S. 

"  Take  of  Cvensote  one  fiuidrachm;  Simple  Ointment  one  ounce  [avoirdu- 
pois].  Mix  thoroughly."  Br. 

The  British  ointment  is  more  than  twice  as  strong  as  ours ;  but  this  is  hardly 
a  recommendation. 

For  the  use  of  this  ointment,  see  Creasotum.  It  may  sometimes  be  advan- 
tageously diluted  with  lard  when  found  to  irritate.  W. 

LTNGUENTUM  ELEMI.  J5r.   Ointment  of  Elemi. 

"  Take  of  Elemi  a  quarter  of  an  ounce;  Simple  Ointment  one  ounce.  Melt, 
strain  through  flannel,  and  stir  constantly  until  the  Ointment  solidifies."  Br. 

This  ointment  is  applied  as  a  gentle  stimulant  to  weak  ulcers,  and  may  be 
used  for  maintaining  the  discharge  of  issues  aud  setons.  It  is  the  linivientum 
arcsei  of  the  older  pharmacy.  W. 

UNGUENTUM  GALL^.  U.S.,  Br.  Ointment  of  Nutgall.  Ointment 
of  Galls. 

"Take  of  Nutgall,  in  very  flne  powder,  a  troyounce;  Lard  seven  troy- 
ounces.    Mix  them."  f/.  (S. 

"Take  of  Galls,  in  fine  powder,  eighty  grains;  Benzoated  Lard  one  ounce 
[avoirdupois]     Mix  thoroughly."  Br. 

This  is  used  chiefly  in  piles  and  prolapsus  ani,  though  it  may  also  be  advan- 
tageously applied  to  flabby  and  indolent  ulcers.  .    W. 

UNGUENTUM  GALL^  CUM  OPIO.  Br.  Ointment  of  Galls  and 
Opium. 

"Take  of  Ointment  of  Galls  one  ounce  [avoirdupois];  Opium,  in  powder, 
thirty-two  grains.    Mix  thoroughly."  Br. 

This  combination  of  galls  and  opium  is  sometimes  employed,  preferably  to 
the  simple  ointment  of  galls,  in  cases  of  irritable  piles.  From  half  a  drachm  to 
a  drachm  of  camphor  is  sometimes  added  to  the  ointment.  W. 

UNGUENTUM  HYDRARGYRL  U.S., Br.    Mercurial  Ointment. 

"  Take  of  Mercury  twenty-four  troyounces ;  Lard,  Suet,  each,  twelve  troy- 
ounces.  Rub  the  Mercury  with  a  troyounce  of  the  Suet  and  a  small  portion 
of  the  Lard  until  the  globules  cease  to  be  visible  ;  then  add  the  remainder  of 
the  Lard  and  of  the  Suet  softened  with  a  gentle  heat,  and  thoroughly  mix 
them."  U.  S. 

"  Take  of  Mercury,  Prepared  Lard,  each,  one  pound  [avoirdupois] ;  Pre- 
pared Suet  one  ounce  [avoird.].  Rub  them  together  until  metallic  globules 
cease  to  be  visible."  Br. 

The  Pharmacopoeias  unite  at  present  in  recognising  but  one  mercurial  oint- 
ment, which  contains  equal  weights  of  mercury  and  fatty  matter.    When  the 
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physician  wishes  a  weaker  preparation,  he  may  direct  the  ointment  t  >  bj 
diluU'd  with  hucIi  a  proportion  of  lard  ati  may  answer  his  pur|)08es. 

In  llio  preparution  of  mercurial  ointment,  care  in  recpiisite  that  the  mercury 
should  Ijo  completely  oxtinjfuislifd.  The  trituration  is  hent  performed  in  a  marble 
mortar;  a.s  it  is  dilHcult  to  keep  iron  so  clean  as  not  to  im|>art  more  or  le.^s 
oxide  to  the  ointment.  The  mercury  is  known  to  be  extinjfuished,  when  a  por- 
tion of  the  mass,  rubbj'd  upon  paper  or  the  back  of  the  hand,  exhibits  no  metallic 
frloi)ules  under  a  maj^nifyinij:  jrlnss  of  four  powers.  The  operation  cannot  be 
considered  as  satisfactorily  accomplished  when  the  globules  are  invisible  merely 
to  the  naked  eye.  To  facilitate  the  process,  which  is  very  tedious,  the  addition 
of  various  substances  has  been  proposed,  calculated  to  hasten  the  disappearance 
of  the  metal.  Turpentine  and  sulphur  have  been  employed,  but  are  inadmissible ; 
the  former  because  it  renders  the  ointment  too  irritatin*?,  the  latter  because  it 
forms  with  the  mercury  an  inactive  sulphuret  Their  presence  in  the  ointment 
may  be  detected  by  the  peculiar  odour  which  they  respectively  emit  when  ex- 
posed to  heat.  Sulphur,  moreover,  gives  the  ointment  a  darker  colour  than  it 
has  when  pure.  The  addition  of  a  little  sulphuric  ether,  at  intervals,  during  the 
trituration,  is  said  greatly  to  abbreviate  the  process.  {Am.  Journ.  of  P harm., 
xvii.  80.)  Rancidity  in  the  lard  employed  facilitates  the  extinguishment  of  the 
mercury,  but  is  liable  to  the  same  objection  as  turpentine,  though  in  a  much  less 
degree.  M.  Fos-sembras  found  that  the  addition  of  rancid  fat  was  required  in 
the  proportion  of  oidy  ten  drachms  to  a  pound  of  the  ointment,  in  order  to 
enable  eight  pounds  to  be  prepared  in  an  hour.  {Journ.  de  Pharm.,  3e  ser.,  v. 
75.)  M.  Guiliourt  recommends  the  addition  of  one-sixteenth  of  old  mercurial 
ointment.*  M.  Simonin  proposes  the  use  of  lard  which  has  been  exposed  in 
thin  layers  to  a  damp  air  for  fifteen  days.  This  facilitates  the  extinguishment  of 
the  metal,  but  it  probably  renders  the  preparation  more  irritant  by  the  chemical 
alteration  of  the  lard.  The  following  plan  of  preparing  the  ointment  was  pro- 
posed by  M.  Chevallier.  A  pound  of  mercury,  and  half  a  pound  of  fresh  lard 
previously  melted,  are  introduced  into  a  stone  or  glass  bottle,  shaken  till  the 
mixture  acquires  the  consistency  of  very  thick  syrup,  then  poured  into  a  mortar, 
and  incorporated  by  constant  stirring  with  an  additional  half  pound  of  lard.  In 
this  manner,  according  to  Chevallier,  a  perfect  ointment  may  be  made  in  half 
an  hour.  When  prepared  with  lard  alone,  the  ointment  is  apt,  in  hot  weather, 
to  become  so  soft  as  to  allow  the  metal  to  separate.  Hence  the  addition  of  suet 
in  the  processes  of  the  U.  S.  and  British  Pharmacopceias  ;  and  even  a  larger 
proportion  might  be  employed,  when  the  ointment  is  prepared  for  use  in  the 
summer  season. 

Upon  the  whole,  it  may  be  considered  doubtful  whether  any  of  the  expedients 
for  saving  labour  and  time  in  the  preparation  of  the  ointment  are  wholly  unob- 
jectionable. Dr.  Christison  states  that  the  better  plan  is  not  to  complete  the 
process  by  a  continuous  trituration,  but  to  operate  for  a  short  time  every  day, 
and  allow  the  ointment  in  the  mean  time  to  be  exposed  to  the  air.  But  so  much 
labour  is  required  in  the  process,  that  the  ointment  is  preferably  made  by  ma- 
chinery on  the  large  scale.  The  fatty  matters,  kept  in  the  fluid  state  by  a  heat 
of  about  100°,  are  triturated  with  the  metal  by  means  of  two  iron  balls,  which 
are  driven  rapidly  round  in  a  circular  iron  trough  by  steam  power.  The  extin- 
guishment of  the  mercury  is  thus  effected  in  about  twelve  hours. 

*  It  appears  that  Mr.  J.  Higginbottom  made  known,  so  long  ago  as  the  year  1814,  this 
mode  of  extinguishing  mercury.  He  recommends  that  equal  weights  of  the  old  ointment 
and  of  mercury  should  be  rubbed  together,  till  the  globules  quite  disappear,  and  the  requi- 
site proportion  of  lard  then  added.  It  is  not  necessary  that  the  mercurial  ointment  should 
be  rancid.  {Pharm.  Jown.,  xvi.  215.)  For  a  process  recommended  by  Mr.  J.  M.  Maisch,  of 
which  the  peculiarity  is  the  use  of  mercury  passed  through  chamois  leather,  so  as  to  be 
sprinkled  in  minute  division  over  the  fat,  see  the  Am.  Journ.  of  Pharm.  (xxviii.  107);  and 
for  another  by  Mr.  E.  H.  Hance,  in  which  melted  spermaceti  is  employed  as  the  extinguish- 
ing material,  and  which  is  said  to  answer  well  for  small  quantities,'see  the  same  journal 
(xxix.  15).  M.  E.  Mouchon  uses  wax  or  stearin  to  facilitate  extinguishment,  and  recom- 
mends benzinated  lard  as  the  vehicle.  {Journ.  de  Chim.  Mid.,  Nov.  185G,  p.  ijb2.)—Notc 
to  the  eleventh  edition. 
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A  new  method  of  preparing  mercurial  ointraent,  proposed  by  Orosi,  is  to  pre- 
cipitate metallic  mercury,  in  the  pulverulent  form,  from  a  solution  of  corrosive 
sublimate,  by  an  excess  of  protochloride  of  tin,  with  the  addition  of  muriatic 
acid ;  and,  having  poured  off  the  supernatant  fluid,  washed  the  precipitate  with 
warm  water,  and  dried  it  between  bibulous  paper,  to  incorporate  it  with  the  pre- 
scribed proportion  of  lard.  To  prevent  the  precipitated  mercury  from  running 
into  globules,  it  is  recommended  to  cover  with  fat  the  interior  of  the  vessel  in 
which  the  precipitation  takes  place. 

Mercurial  ointment  has  when  newly  prepared  a  bluish  colour,  which  becomes 
darker  by  age.  It  has  been  thought  to  contain  the  mercury  in  the  state  of  prot- 
oxide ;  but  most  of  the  metal  can  be  separated  by  methods  not  calculated  to 
reduce  the  oxide;  and  it  is  now  generally  admitted  that  by  far  the  greater  part 
of  it  exists  in  a  state  of  minute  division,  not  of  chemical  combination.  It  has 
been  shown,  however,  that  the  metal  is  slightly  oxidized ;  and  the  change  of 
colour  which  the  ointment  undergoes  with  age  is  attributable  to  further  oxida- 
tion. If  the  ointment  be  kept  long  melted  in  a  narrow  vessel,  metallic  mercury 
subsides,  and  an  oily  liquid  floats  upon  the  surface.  After  this  has  been  filtered 
so  as  to  separate  everything  undissolved,  it  is  blackened  by  sulphuretted  hydro- 
gen, and  yields  oxide  of  mercury  to  acetic  acid.  Dr.  Christison  states  that  he 
has  examined  various  samples  of  the  ointment,  and  never  failed  to  detect  oxide 
of  mercury  ;  and  he  has  inferred  from  his  observations  that  the  oxide  amounts 
to  rather  more  than  1  per  cent.  (Ghrisiison^s  Dispensatory.)  But  the  propor- 
tion is  variable,  according  to  the  age  and  mode  of  preparation  of  the  ointment. 
It  scarcely  admits  of  a  doubt,  that  the  oxide  of  mercury  formed  enters  into  che- 
mical combination  with  the  lard,  or  one  of  its  oily  acids.  Mr.  Donovan  advanced 
the  idea,  that  the  medicinal  activity  of  the  ointment  depended  exclusively  on 
this  compound  of  the  lard  with  the  mercurial  oxide.  An  ointment  made  by 
merely  mixing  lard  and  black  oxide  of  mercury  has  not  the  same  effect ;  because 
there  is  no  chemical  union  between  the  ingredients.  But,  upon  exposing  such 
a  mixture  to  a  temperature  of  350°,  and  continually  agitating  it  for  two  hours, 
he  found  that  every  ounce  of  lard  dissolved  and  combined  with  twenty-one 
grains  of  oxide,  and  the  resulting  compound  was  proved  to  be  equally  effectual 
with  the  common  ointment,  and  capable  of  being  introduced  into  the  system  in 
one-third  of  the  time.  It  has  been  proposed  to  substitute  an  ointment  thus  pre- 
pared for  that  made  according  to  the  officinal  directions,  as  being  more  manage- 
able, and  of  more  uniform  strength.  Care,  however,  would  be  required  in  pre- 
paring it  to  avoid  a  temperature  either  too  high  or  too  low ;  as  the  former  might 
decompose  the  oxide,  and  the  latter  would  be  insufficient  to  effect  its  union  with 
the  lard.  There  would  be  danger,  also,  that  the  lard  might  be  rendered  irritant 
by  the  influence  of  the  heat.  Dr.  F.  Yon  Baerensprung  has  rendered  itextremely 
probable  that  metallic  mercury,  no  matter  in  what  state  of  division  it  may  be,  is 
unable  to  enter  the  blood-vessels,  and  that  whatever  effects  on  the  system  are 
produced  by  the  ointment,  or  any  similar  preparation,  or  even  by  the  vapours  of 
mercury,  are  owing  to  the  previous  oxidation  of  the  metal.  (See  (Jhem.  Gaz., 
Sept.  1,1850,  p.  321.) 

From  experiments  by  a  committee  of  the  College  of  Pharmacy,  of  New  York, 
it  appears  that  the  ointment,  contained  in  jars,  becomes  somewhat  unequal  in 
consequence  of  the  settling  of  the  metallic  ingredient.  The  inference  is  that, 
after  long  standing,  the  contents  of  the  jar  should  be  triturated  so  as  to  restore 
an  equable  strength  before  being  dispensed.  {Am  Journ.  of  Pharm.,  xvi.  2.) 

Medical  Uses.  Mercurial  ointment,  when  rubbed  upon  the  surface  of  the  body, 
produces,  in  consequence  of  its  absorption,  the  general  effects  of  mercury  upon 
the  system.  It  is  resorted  to  either  alone,  when  circumstances  prevent  or  dis- 
courage the  internal  use  of  mercury,  or  conjointly  with  the  internal  use  of  the 
medicine,  to  produce  a  more  speedy  or  powerful  effect  in  urgent  cases.  It  may 
also  be  advantageously  employed  as  a  resolvent  in  local  affections ;  as  in  the  case 
of  venereal  buboes,  and  of  chronic  glandular  swellings,  upon  which  it  maybe 
made  to  operate  directly  by  being  applied  in  the  course  of  the  absorbents  passing 
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through  the  enlarged  prlanda.  The  proper  quantity  to  \wi  employed  at  one  time, 
with  a  view  to  Ktilivatiou,  \h  about  a  drachm,  which  HhouUI  be  np[ilied  night  and 
morning,  by  nteans  of  IVictiou,  to  the  inner  surface  of  the  thighs,  legs,  or  arms, 
d  continued  till  the  system  is  affected. 

In  urgent  cases,  or  in  local  affections,  it  may  also  be  rubbed  on  other  parts  of 
e  body,  or  applied  to  blistered  surfaces.  Th«'  friction  should  on  each  occasion 
continued  till  the  whole  of  the  ointujent  is  absorbed.  When  frequently  rubl)ed 
upon  the  same  part,  it  is  apt  to  produce  a  disagreeable  eruption,  which  inter- 
feres with  its  continued  application.  Camphor  is  sometimes  added,  in  order  to 
render  it  more  easy  of  absorption  ;  l)ut,  without  producing  this  effect,  it  increases 
the  liability  of  the  ointment  to  irritate  the  skin,  and  is  of  no  other  advantage 
than  to  soften  its  consistence  when  too  firm  from  a  large  proportion  of  suet. 
Mercurial  ointment  has  been  employed,  with  some  success,  to  prevent  the  ma- 
turation of  the  smallpox  pustule,  and  the  consequent  pitting.  For  this  purpose 
it  may  be  applied  to  the  face  or  other  part,  thickly  spread  on  patent  lint  or 
muslin,  care  being  taken  to  prevent  the  access  of  the  air  to  the  covered  part. 
To  be  successful  it  must  be  applied  before  the  third  or  fourth  day  of  the  erup- 
tion. The  ointment  has  been  recommended  also  in  erysipelas  and  chilblains. 
Iodide  of  potassium,  rubbed  with  mercurial  ointment,  is  said  to  promote  the 
separation  of  the  mercury  in  the  form  of  globules  (Journ.  de  Pharm  ,  3e  ser., 
X.  356);  but  the  effect  does  not  take  place  if  the  iodide  is  thoroughly  dried  and 
well  powdered,  and  the  ointment  added  to  it  by  small  portions  at  a  time.  {Ibid., 
X.  421.)  The  ointment,  diluted  with  twice  or  three  times  its  weight  of  lard,  is 
sometimes  applied  to  ulcers,  and  to  certain  cutaneous  eruptions. 

Off".  Prep.  Linimentum  Hydrargyri,  Br  ;  Suppositoria  Hydrargyri,  Br.; 
Unguentum  Hydrargyri  Compositum,  Br.  W. 

UNGUENTUM  HYDRARGYRI  AMMOMATL  U.S., Br.  Un- 
guentum PRiEciPiTATi  Albi.  Ed.  Ointment  of  Ammoniated  Mercury. 
Ointment  of  White  Precipitate. 

"Take  of  Ammoniated  Mercury,  in  very  fine  powder, /or/ygrrcrins;  Ointment 
of  Lard  a  Iroyounce.     Mix  them."  U.  S. 

"Take  of  Ammoniated  Mercury  sixtxj-two  grains;  Simple  Ointment  one 
ounce  [avoirdupois].     Mix  thoroughly."  Br. 

This  ointment  is  employed  chiefly  in  cutaneous  eruptions,  such  as  psora, 
porrigo,  and  herpes.  W. 

UNGUENTUM  HYDRARGYRI  COMPOSITUM.  Br.  Compound 
Ointment  of  Mercury. 

"  Take  of  Ointment  of  Mercury  six  ounces ;  Yellow  Wax,  Olive  Oil,  of  each, 
three  ounces ;  Camphor  one  ounce  and  a  half.  Melt  the  Wax  with  a  gentle 
heat  and  add  the  Oil,  then,  when  the  mixture  is  nearly  cold,  add  the  Camphor 
in  powder,  and  the  Ointment  of  Mercury,  and  mix  the  whole  thoroughly  to- 
gether." Br. 

The  addition  of  camphor  to  mercurial  ointment  tends  to  soften  it,  and  is 
thought  by  some  to  promote  the  absorption  of  the  mercury.  W. 

UNGUENTUM  HYDRARGYRI  lOBlDI  RUBRI.  Br.  Oint- 
ment  of  Med  Iodide  of  Mercury. 

"  Take  of  Red  Iodide  of  Mercury,  in  fine  powder,  sixteen  grains;  Simple 
Ointment  one  ownee  [avoirdupois].     Mix  thoroughly."  Br. 

This  ointment  contains  only  one-fourth  as  much  of  the  red  iodide  as  the  oint- 
ment of  the  Dublin  College,  which  it  supersedes.  It  is  employed  as  a  dressing 
to  scrofulous  ulcers,  especially  when  they  are  very  indolent.  W. 

UNGUENTUM  HYDRARGYRI  NITRATIS.  U.S.,  Br.  Un- 
guentum Citrinum.  jE</.  Oiiitmentof  Nitrate  of  Mercury.  Citrine  Ointment. 

"  Take  of  Mercury  a  troyounce  and  a  half ;  Nitric  Acid  three  troyounces 
and  a  half ;  Neats-foot  Oil  twelve  troyounces ;  Lard /owr  troyounces  and  a 
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half.  Dissolve  the  Mercury  in  the  Acid;  then  heat  together  the  Oil  and  Lard 
in  an  earthen  vessel,  and,  when  the  temperature  reaches  200°,  remove  the  mix- 
ture from  the  fire.  To  this  add  the  mercurial  solution,  and  with  a  wooden  spa- 
tula stir  constantly,  so  long  as  effervescence  continues,  and  afterwards  occar 
sionally  until  the  ointment  stiffens."  U.  S. 

"Take  of  Mercury /oi<r  ounces  [avoirdupois];  Nitric  Acid  twelve  f.uid- 
ounces;  Prepared  Lard  fifteen  ounces  [avoird.]  ;  Olive  Oil  thirty-two  fluid- 
ounces.  Dissolve  the  Mercury  in  the  Nitric  Acid  with  the  aid  of  a  gentle  heat; 
melt  the  Lard  in  the  Oil,  by  a  steam  or  water-bath,  in  a  porcelain  vessel  capable 
of  holding  six  times  the  quantity;  and,  while  the  mixture  is  hot,  add  the  Solu- 
tion of  Mercury,  also  hot,  mixing  them  thoroughly.  If  the  mixture  do  not  froth 
up,  increase  the  heat  till  this  occurs.     Keep  it  stirred  until  it  is  cold."  Br. 

The  chemical  changes  which  take  place  in  the  preparation  of  this  ointment 
are  not  precisely  known  They  differ  somewhat  according  to  the  circumstances 
under  which  the  operation  is  performed ;  for  example,  according  to  the  propor- 
tion and  strength  of  the  acid,  the  nature  of  the  fatty  matter,  and  the  degree  of 
heat  employed.  The  mercury,  in  the  first  step  of  the  process,  is  oxidized  at  the 
expense  of  a  portion  of  the  acid,  nitrous  fumes  escape,  and  the  undecomposed 
acid  unites  with  the  oxidized  metal,  forming  binitrate  of  deutoxide  of  mercurv 
if  heat  be  employed,  and  a  mixture  of  this  with  nitrate  of  the  protoxide,  if 
the  process  be  conducted  at  a  low  temperature.  When  the  mercurial  solution  is 
added  to  the  fatty  matter,  a  reaction  takes  place,  which  probably  results  in  the 
production  of  the  yellow  subnitrate  of  the  deutoxide  of  mercury,  of  one  or  more 
of  the  fatty  acids,  as  the  oleic,  margaric,  and  stearic,  and  of  elaidin  or  elaidic 
acid,  or  both.  (See  page  582.)  It  is  also  highly  probable  that  portions  of  these 
fatty  acids  combine  with  the  oxide  of  mercury.  But  the  degree  to  which  these 
changes  take  place  is  influenced  greatly  by  the  temperature  to  which  the  mix- 
ture is  exposed.  If  this  be  low,  there  is  little  or  no  escape  of  gas;  if  elevated, 
there  is  a  copious  evolution  of  nitrous  fumes.  In  the  former  case  the  changes 
are  obviously  less  considerable  than  in  the  latter. 

As  formerly  prepared,  this  ointment,  though  at  first  beautifully  yellow  and  of 
the  proper  consistence,  soon  began  to  change,  acquiring  in  time  a  dirty  greenish 
and  mottled  colour,  and  becoming  so  hard  and  friable  as  to  be  unfit  for  use  un- 
less mixed  with  lard.  These  results  were  ascribed  to  various  causes,  and  as  many 
different  modifications  of  the  process  were  proposed  in  order  to  obviate  them. 
The  U.  S.  process  is  based  upon  the  fact,  that  the  olive  oil  of  the  former  British 
processes  is  hardened  by  nitrous  acid  or  the  nitrate  of  mercury,  while  the  same 
effect  is  not  produced  upon  neats-foot  oil.  As  at  first  published,  the  process  was 
defective  in  the  direction  to  add  the  mercurial  solution  to  the  mixed  oleaginous 
fluid  when  it  begins  to  stiffen  on  cooling.  When  this  direction  was  complied 
with,  at  least  with  theacidof  the  ordinary  strength,  the  preparation  had  a  brown 
colour  and  semi-liquid  consistence  ;  but,  with  some  modifications  such  as  were 
introduced  into  the  revised  formula  of  the  Pharmacopoeia  of  1850,  the  process 
yields  an  excellent  ointment,  which,  though  it  sometimes  assumes  a  green- 
ish colour  on  exposure,  retains  permanently  a  soft  unctuous  consistence.  We 
have  had  specimens  of  the  ointment  in  our  possession  for  several  years,  which 
have  retained  a  uniform  yellowish  colour,  and  a  perfectly  good  unctuous  con- 
sistence. It  is  said  that  the  lard  of  this  formula  may  be  advantageously  re- 
placed by  the  same  quantity  of  neats-foot  oil.  (Am.  Journ.  of  Pharm.,  iv.  197.) 
It  is  probable  that  other  animal  oils  will  answer  the  same  purpose ;  and  it  is 
assert'Cd  that  a  good  preparation  may  be  made  with  lard  or  butter  alone.  The 
drying  vegetable  oils  do  not  appear,  like  olive  oil,  to  be  converted  by  nitrous 
acid  or  the  nitrate  of  mercury  into  elaidin  ;  and  it  was  a  fair  inference  that  they 
might  be  employed  advantageously  in  the  preparation  of  citrine  ointment.  Ac- 
cordingly, Dr.  Fessenden,  of  North  Carolina,  states,  in  an.iuaugural  essay,  that 
he  substituted  linseed  oil  for  the  neats-foot  oil  of  the  U.  S.  process,  and  succeeded 
in  obtaining  a  perfectly  good  and  durable  ointment.  It  is  now  stated  that  the 
failure  of  many  operators,  who  have  followed  the  former  British  officinal  pro- 
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Bgfles,  has  boon  owing  not  so  much  to  the  character  of  the  particular  oil  employed, 

to  (l('ficien<*v  of  stn'ngth  in  the  nitric  acid,  and  the  want  of  a  due  do;free  of 
jent.  Mr.  AIsop  ftswrts  tliat,  if  the  nitric  acid  be  of  the  up.  gr.  15,  or  if  the 
luantity  of  a  wi'alccr  acid  be  increased  ho  as  to  compensate  for  its  deficiency 

streng'th,  and  if  tlie  fatty  matters  be  mixed  with  the  mercurial  solution  at  an 
jjlevated  temperature,  a  permanently  soft  and  golden-coloured  ointment  will 
Bsult.  {Pharm.  Transact.,  Sept.  1841.)  In  relation  to  the  former  British  pro- 
cess, Mr.  Donovan,  of  Dublin,  states  that,  upon  trying  it,  he  found  it  to  yield  an 
)intment  of  a  dark  nmhogany  colour,  which  did  not  solidify  on  cooling,  but 
remained  of  the  con.^istence  of  treacle,  so  that  it  could  be  poured  from  one  ves- 
sel into  another.  (Pharm.  Juurn.,  April,  1865,  p.  541.)  This  result  may  be  as- 
cril)ed  to  a  deficiency  of  the  nitric  acid  in  that  formula,  which  has  been  cor- 
rected in  the  amended  British  process.  It  is  probable  that  the  discoloration 
which  is  so  apt  to  take  place  in  the  preparation  is  owing  to  the  deoxidizing 
influence  of  the  fatty  matter  upon  the  mercurial  oxide.  Now  if,  by  a  sufficient 
excess  of  acid  and  an  elevated  temperature,  the  fats  be  well  oxidized  during 
the  process,  they  will  have  less  affinity  for  oxygen  afterwards,  and  conse- 
quently less  ability  to  take  it  from  the  oxide  of  mercury.  That  they  are 
oxidized  at  the  expense  of  the  nitric  acid,  when  heat  is  used,  is  proved  by  the 
abundant  extrication  of  nitrous  fumes  during  the  operation. 

But,  when  the  fatty  matter  and  mercurial  solution  are  mixed,  care  must  be  taken 
that  the  heat  applied  be  not  too  great.  Gas  is  extricated  at  18i)°,  and  at  212° 
escapes  so  abundantly  that  the  mixture  boils  over  unless  the  vessel  is  very  large. 
(Alsop.)  Besides,  if  the  heat  is  too  great,  a  portion  of  the  mercury  is  reduced, 
and  the  colour  of  the  ointment  impaired.  VVhen  large  quantities  of  materials 
are  operated  upon,  the  reaction  which  occurs  produces  of  itself  a  sufficient  heat; 
but  in  ordinary  cases  the  temperature  should  be  kept  at  about  190°  by  means 
of  a  water-bath,  and  if  it  exceed  205°  sliould  be  reduced.  It  should  always  be 
sufficient  to  produce  a  copious  extrication  of  gas.  The  ointment  should  be  pre- 
pared in  a  glass,  porcelain,  or  well-glazed  earthen  vessel;  and  a  glass  rod  or 
wooden  spatula  should  be  employed  for  stirring  the  mixture. 

In  the  present  U.  S.  and  British  formulas,  the  provision  in  relation  to  the  ap- 
plication of  heat  is  incorporated  ;  and  either  of  them  will  yield  a  good  ointment 
with  due  care  in  the  manipulations.  For  some  useful  practical  hints  upon  this 
point,  the  reader  is  referred  to  a  communication  by  Mr.  Joseph  Laidley  in  the 
Am.  Journ.  of  P harm.  (xxii.  119).  It  is  due  to  Mr.  Duncan,  a  chemist  and 
druggist  of  Edinburgh,  to  state  that  he  appears  to  have  been  the  first  to  ascer- 
tain the  va'ue  of  heat  in  the  preparation  of  this  ointment. 

Medical  Uses.  This  ointment  is  much  and  very  advantageously  employed,  as 
a  stimulant  and  alterative  application,  in  porrigo  or  tinea  capitis,  impetigo  lar- 
valis  or  crusta  lactea,  psoriasis  and  pityriasis,  certain  forms  of  chronic  eczema, 
psorophthalmia  and  inflammation  of  the  eye  and  eyelids  connected  with  porrigo 
of  the  face  or  scalp,  and  various  other  ulcerative  and  eruptive  affections.  It 
should  lie  diluted  with  lard,  unless  in  cases  which  require  a  very  stimulant  ap- 

Slication.  Some  care  is  requisite  in  its  use,  to  avoid  the  risk  of  salivation.  When 
ard  and  friable,  it  must  be  rubbed  up  with  fresh  lard  before  it  can  be  applied. 
An  ointment  prepared  with  lard  and  nitric  acid,  called  AlyorCs  ointment,  after 
the  person  who  first  prepared  it,  was  formerly  much  used  in  cases  similar  to 
those  in  which  the  citrine  ointment  is  now  employed.  The  ointment  of  nitric 
acid  of  the  former  Edinburgh  and  Dublin  Pliarmacopceias,  discarded  in  the  last 
edition  of  those  works,  was  of  this  character.  W. 

UNGUENTUM  HYDRARGYRI  OXIDI  RUBRI.  U.S., Br.  Oint- 
ment of  Med  Oxide  of  Mercury. 

"  Take  of  Red  Oxide  of  Mercury,  in  very  fine  powder,  sixty  grains ;  Oint- 
ment of  Lard  a  trot/ounce.  Add  the  Oxide  of  Mercury  to  the  Ointment  pre- 
viously softened  with  a  gentle  heat,  and  thoroughly  mix  them."  U.  S. 

"  Take  of  Red  Oxide  of  Mercury,  in  very  fine  powder,  sixty-two  grains; 
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Yellow  Wax  one-quarter  of  an  ounce  [avoirdupois];  Oil  of  Almonds  three- 
quarters  of  an  ounce  [avoird.].  Melt  the  Wax  at  a  gentle  heat,  mix  the  Oil 
with  it,  and  when  the  mixture  is  nearly  cold,  add  the  Oxide  of  Mercury,  and 
mix  the  whole  thoroughly  together."  Br. 

The  red  oxide  of  mercury  here  referred  to  is  that  prepared  from  the  nitrate, 
and  usually  called  red  precipitate.  It  is  important  that  the  oxide  should  be 
thoroughly  pulverized  before  being  mixed  with  the  lard  ;  as  otherwise  it  might 
prove  injurious  in  cases  of  ophthalmia,  in  which  it  is  sometimes  used. 

This  ointment  loses  its  fine  red  colour  when  long  kept,  probably  in  conse- 
quence of  the  conversion  of  the  red  oxide  into  the  black,  or  its  reduction  to  the 
metallic  state.  It  is  best  to  prepare  it  only  in  small  quantities  at  a  time.  We 
have  been  informed  that,  if  the  preparation  be  made  by  mixing  the  red  oxide 
with  poplar-bud  ointment,  it  will  keep  a  long  time  without  change.  According 
to  R.  H.  Stabler,  of  Alexandria,  Va.,  an  equally  effectual  method  is  to  mix  two 
drops  of  Liquor  Potassae  with  each  ounce  of  the  ointment  when  prepared.  {Am. 
Journ.  of  Pharm.,  xxiii.  123.)  It  is  a  highly  useful  stimulating  ointment,  much- 
employed  in  indolent  and  foul  ulcers,  in  porrigo  of  the  scalp,  psorophthalmia 
and  chronic  conjunctival  ophthalmia,  especially  when  attended  with  thickening 
of  the  inner  membrane  of  the  eyelids,  or  with  specks  upon  the  cornea.  It  may 
be  diluted  with  lard  if  found  too  stimulating.  W. 

UI^GUENTUM  HYDRARGYRI  SUBCHLORIDI.  Br.  Un- 
GUENTUM  Calomelanos.  Br.  1864:.  Ointm.ent  of  Subchloride  of  Mercury. 
Ointment  of  Calomel. 

"Take  of  Subchloride  of  Mercury  eighty  grains ;  Prepared  Lard  one  ounce 
[avoirdupois].  Mix  thoroughly."  Br. 

There  is  little  occasion  for  such  a  preparation  as  this.  Calomel  is  much  infe- 
rior for  affecting  the  system  by  inunction  to  the  mercurial  ointment ;  and  as  an 
application  to  ulcerated  surfaces  the  form  of  cerate  would  be  better.  It  may,  how- 
ever, be  useful  in  certain  cutaneous  eruptions  by  being  rubbed  upon  the  part.  W. 

UNGUENTUM  lODINII.  U.S.    Ointment  of  Iodine. 

"  Take  of  Iodine  twenty  grains  ;  Iodide  of  Potassium /owr  grains ;  Water 
six  minims  ;  Lard  a  troyounce.  Rub  the  Iodine  and  Iodide  of  Potassium  first 
with  the  Water,  and  then  with  the  Lard  until  they  are  thoroughly  mixed."  U.  S. 

The  object  of  the  iodide  of  potassium  and  water  is  simply  to  bring  the  iodine 
into  a  state  in  which  it  may  be  thoroughly  and  equably  incorporated  with  the 
lard.  They  have  been  found  to  answer  better  in  practice  than  the  alcohol  for- 
merly used. 

This  ointment,  when  rubbed  upon  the  skin,  imparts  to  it  an  orange  colour, 
which,  however,  slowly  disappears  with  the  evaporation  of  the  iodine.  It  is 
useful  as  a  local  application  in  goitre,  scrofulous  swellings  of  the  glands  and 
other  chronic  tumefactions,  internal  or  external,  operating  probably  through  the 
medium  of  absorption.  When  continued  for  some  time  it  occasionally  produces 
a  pustular  eruption  upon  the  portion  of  skin  to  which  it  is  applied.  I)r.  Cerchi- 
ari  strongly  recommends  it  in  cases  of  enlarged  tonsils,  after  the  disappearance 
of  inflammation.  It  should  be  applied  to  the  tonsils  morning  and  evening  by 
means  of  a  camel's-hair  pencil.  In  two  months,  according  to  the  author,  the  en- 
largement disappears.  (Am.  Journ.  of  Pharm.,  viii.  83.)  It  has  also  been  recom- 
mended in  chilblains.  The  ointment  should  be  prepared  only  when  wanted  for 
use  ;  for  it  undergoes  change  if  kept,  losing  its  deep  orange-brown  colour,  and 
becoming  pale  upon  the  surface.  W. 

UJS"GUENTUM  lODmil  COMPOSITUM.  U.S.  Unguentum  Iodi. 

Br.    Compound  Ointment  of  Iodine. 

"  Take  of  Iodine  fifteen  grains;  Iodide  of  Potassium  thirty  grains  ;  Water 
thirty  minims;  Lard  a  troyounce.  Rub  the  Iodine  and  Iodide  of  Potassium  first 
with  the  Water,  and  then  with  the  Lard  until  they  are  thoroughly  mixed."  U.  S. 

"  Take  of  Iodine,  Iodide  of  Potassium,  of  each,  thirty-two  grains ;  Proof 
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Spirit  one  flnidrachm:  Prepurod  Lard /i/w  ounces  [avoirdupois].  Rub  the  lo- 
diiu*  and  the  Iodide  of  Potassium  well  together,  with  the  Spirit,  in  a  glass  or 
porcelain  mortar,  add  the  Lard  gradually,  and  mix  thoroughly." ///•. 

Tliis  preparation  is  employed  for  tin;  .same  purposes  aa  the  preeeding,  from 
which  it  diil'ers  chiefly  in  heing  somewhat  stronger  with  iodine  ;  as  the  iodide 
of  potassium  is  probably  not  peculiar  in  its  effects,  and  the  spirit  is  employed 
idy  to  facilitate  the  admixture.  W. 

UNGUENTUM  MEZEREL  U.S.  1850.    Ointment  of  Mezereon. 

"Take  of  Mezereon,  sliced  transversely, /oar  [^troy^junces ;  h&rd  fourteen 
[/ro»/]ou/JcY's ;  Whiiti  Wiix  two  [lroy]uuiices.  Moisten  the  Mezereon  with  a 
little  Alcohol,  and  beat  it  in  an  iron  mortar  until  reduced  to  a  fibrous  mass ;  ihea 
dii^est  it,  by  means  of  a  salt-water  bath,  with  the  Lard  and  Wax  previously 
melted  together,  for  twelve  hours  ;  strain  with  strong  expression,  and  allow  the 
strained  liquid  to  cool  slowly,  so  that  any  undissolved  matters  may  subside. 
From  these  separate  the  medicated  ointment."  U.  S. 

Though  discarded  from  the  Pbarmacopueia  at  the  recent  revision  of  that  work, 
we  retain  the  formula,  because  the  ointment  is,  in  our  estimation,  valuable  for 
the  purposes  for  which  it  was  intended.  It  is  equivalent  to  the  pommade  epi- 
spaatique  au  garou  of  the  French  Codex,  which  is  prepared  from  the  bark  of 
Daphne  Onidium.  The  ointment  may  also  be  made,  as  proposed  by  Guibourt, 
by  mixing  two  drachms  of  the  alcoholic  extract  of  mezereon  with  nin6  ounces 
of  lard  and  one  of  wax.  It  is  used  as  a  stimulating  application  to  blistered 
surfaces  in  order  to  maintain  the  discharge,  and  to  obstinate,  ill-conditioned, 
and  indolent  ulcers.  W. 

UNGUENTUM  PICIS  LIQUIDS.  U.  S ,  Br.   Tar  Ointment. 

"Take  of  Tar,  Suet,  each,  twelve  troyounces.  Mix  the  Tar  with  the  Suet 
previously  melted  with  a  moderate  heat,  and,  having  strained  the  mixture 
through  nuLslin,  stir  it  constantly  while  cooling."  U.  S. 

"  Take  of  Tar^ue  ounces ;  Yellow  Wax  ^wo  ounces.  Melt  the  Wax  with  a 
gentle  heat,  add  the  Tar,  and  stir  the  mixture  briskly  while  it  cools."  Br. 

This  ointment  is  highly  useful  as  a  stimulant  application  in  various  scaly  and 
scabby  eruptions,  particularly  in  psoriasis  and  lepra,  and  in  that  form  of  porrigo 
usually  called  tinea  capitis,  or  scald-head.  In  the  last-mentioned  affection,  it 
should  be  applied  night  and  morning  ;  and  in  bad  cases  the  patient  should  con- 
stantly wear  a  cap,  thickly  coated  internally  with  the  ointment.  As  it  is  often 
applied  to  the  surface  with  friction,  the  suet  of  the  U.  S.  process  is,  we  think, 
better  suited  to  give  a  proper  consistence  than  the  wax  of  the  British.     W. 

UNGUENTUM  PLUMBI  ACETATIS.  j5?'.  Ointment  of  Acetate  of 
Lead. 

"Take  of  Acetate  of  Lead,  in  fine  powder,  twelve  grains;  Benzoated  Lard 
one  ounce  [avoirdupois].  Mix  thoroughly."  Br. 

A  new  officinal  of  the  Br.  Pharmacopoeia,  used  as  a  dressing  for  inflamed 
and  excoriated  surfaces,  though  inferior,  we  think,  to  the  cerate  of  the  sub- 
acetate.  W. 

UNGUENTUM  PLUMBI  CARBONATIS.  U.S.,  Br.  Ointment  of 
Carbonate  of  Lead. 

"  Take  of  Carbonate  of  Lead,  in  very  fine  powder,  eighty  grains;  Ointment 
of  Lard  a  troyouace.  Add  the  Carbonate  of  Lead  to  the  Ointment  previously 
softened  with  a  gentle  heat,  and  thoroughly  mix  them."  U.  S. 

"  Take  of  Carbonate  of  Lead,  in  fine  powder,  sixty-two  grains  ;  Simple  Oint- 
ment one  ou7ic'e  [avoirdupois].  Mix  thoroughly."  Br. 

This  ointment  is  used  as  a  dressing  to  blistered  or  excoriated  surfaces, 
burns,  &c.  W. 

UNGUENTUM  PLUMBI  lODIDl.  Br.  Ointment  of  Iodide  of  Lead, 
"Take  of  Iodide  of  Lead,  in  fine  powder,  sixty-two  grains ;  Simple  Oint- 
ment one  ounce  [avoirdupois].  Mix  thoroughly."  Br. 
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Newly  introduced  into  the  Br.  Pharmacopoeia.  For  its  uses,  see  Plumbi 
lodidum,  page  1334.  W. 

UNGUENTUM  PLUMBI  SUBACETATIS  COMPOSITUM.  j5r. 
Compound  Ointment  of  Subacetate  of  Lead. 
See  CERATUM  PLUxMBI  SUBACETATIS. 

UNGUENTUM  POTASS^  SULPHURATE.  Br.  Ointment  of 
Sulphurated  Potash. 

"Take  of  Sulphurated  Potash  thirty  grains;  Prepared  Lard  one  ounce 
[avoirdupois].  Triturate  the  Sulphurated  Potash  in  a  porcelain  mortar  and 
gradually  add  the  Lard,  rubbing  them  together  until  the  ointment  is  perfectly 
smooth  and  free  from  grittiness.  The  ointment  when  used  should  be  recently 
prepared."  Br. 

This  is  another  officinal  novelty  of  the  Br.  Pharmacopoeia,  which,  consider- 
ing its  extreme  simplicity  of  preparation,  and  the  expediency  of  making  it 
only  when  wanted,  might  well  have  been  left  to  extemporaneous  prescription. 
It  may  be  used  as  a  local  remedy  in  scabies,  the  advanced  stages  of  favous 
and  eczematous  affections,  and  all  other  cutaneous  diseases  which  may  have 
their  origin  in  microscopic  organisms.  Its  offensive  odour  may  be  corrected 
by  incorporation  with  a  little  oil  of  anise.  (See  Oleum  Anisi.)  W. 

UNGUENTUM  POTASSII  lODIDI.  U.S.,  Br.  Ointment  of  Iodide 
of  Potassium. 

"  Take  of  Iodide  of  Potassium,  in  fine  powder,  sixty  grains  ;  Water  a  fiui- 
drachm;  Lard  a  troyounce.  Dissolve  the  Iodide  of  Potassium  in  the  Water, 
and  mix  the  solution  with  the  Lard."  U.  S. 

"  Take  of  Iodide  of  Fotass'nim.  sixty-four  grains;  Carbonate  of  Potaah  four 
grains  ;  Distilled  Water  one  fiuidrachm  ;  Prepared  Lard  one  ounce  [avoirdu- 
pois]. Dissolve  the  Iodide  of  Potassium  and  Carbonate  of  Potash  in  the 
Water,  and  mix  thoroughly  with  the  Lard."  Br. 

The  U.  S.  preparation  is  apt  to  become  discoloured  by  time  in  consequence 
of  the  liberation  of  iodine.  It  is  said  that  this  may  be  prevented  by  mixing 
two  drops  of  Liquor  Potassse  with  each  ounce  of  the  freshly  prepared  ointment. 
(Am.  Journ.  of  P harm.,  xxi'ii.  123.)  The  addition  of  carbonate  of  potash  by 
the  present  Br.  Pharmacopoeia  is  no  doubt  made  with  this  object. 

This  ointment  is  employed  for  the  discussion  of  goitres,  scrofulous  tumours, 
and  other  indolent  swellings ;  and  is  sometimes  preferred  to  the  ointment  of 
iodine,  as  it  does  not,  like  that,  discolour  the  skin.*  W. 

UJS'GUENTUM  RESINS.  Br.  Ointment  of  Resin. 
See  CERATUM  RESIN.E. 

UNGUENTUM  SABm^.  Br.   Ointment  of  Savin. 
See  CERATUM  SABINE. 

U:N"GUENTUM  STRAMONIL  ZJ.^S'.   Ointment  of  stramonium.. 

"Take  of  Extract  of  Stramonium  .s'ix^?/  grains;  Water  half  a  fiuidrachm  ; 
Lard  a  troyounce.  Rub  the  Extract  first  with  the  Water  until  rendered  uni- 
formly soft,  then  with  the  Lard,  and  thoroughly  mix  them."  U.  S. 

This  is  a  more  certain  preparation  than  that  of  the  former  editions  of  the 

*  Elder  Ointment.  UngxjenttjmSambttci, Zone?.  Though  omitted  in  the  British  Pharma- 
eopceia,  we  retain  this  preparation  in  its  present  position  from  its  long  popularity.  The 
following  was  the  London  formula.  "  Take  of  Elder  [flowers],  Lard,  each,  two  pounds. 
Boil  the  Elder  in  the  Lard  till  it  becomes  crisp;  then  express  through  linen."  Elder 
flowers  impart  odour  to  lard  without  adding  to  its  virtues.  An  ointment,  prepared  in  like 
manner  from  the  leaves,  has  a  green  colour,  and  is  popularly  employed  as  a  cooling  ap- 
plication in  England.  Mr  Joseph  Ince  says  of  the  ointment  prepared  according  to  the 
officinal  directions,  that  it  is  apt  to  be  somewhat  brownish,  and  to  become  hard  and  ran- 
cid ;  but  if,  after  the  straining  through  linen,  it  be  set  aside  for  a  few  days,  and,  after 
deposition  and  concretion,  be  filtered  through  a  funnel  kept  hot  with  steam,  these  dis- 
advantages will  be  obviated.  {Pharm.  Journ.,  xiv.  489.) 
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U.  S.  PlmnnacopoBia,  which  was  made  by  boilinj?  the  froah  leaves  in  lard.  For 
remarkH  by  Mr.  A.  P.  Sharp,  of  lialtimorf,  on  the  preparation  of  this  uintntent, 
%ev)  i\w  American  Journal  of  Pharmacy  I KXMU.'.i^l). 

The  ointment  of  Stramonium  i«  a  u««'ful  anodyne  application  in  irritable 
ulcers,  painful  hemorrhoids,  and  certain  cutaneous  eruptions.  W. 

UNGUENTUM  SULPIIURIS.  f/.^".,  5r.    Ointment  of  Sulphur. 
"  Take  of  Sublimed  Sulphur  o  Iroyounce;  Lard  two  troyouncea.  Mix  them." 

U.  S. 

"  Take  of  Sul)Iimed  Sulphur  one  ounce;  Benzoated  Lard /our  ounces.  Mix 
thorouglily."  Br. 

The  U.  S.  ointment  is  twice  as  strong  as  the  British.  Sulpliur  (»intnient  is  a 
specific  for  the  itch.  It  should  l)e  applied  every  niglit  till  the  complaint  is  cured; 
and  it  is  recommended  that  only  one-fourth  of  the  body  should  be  covered  at  a 
time.  We  have  usually  directed  it  to  be  applied  over  the  whole  surface,  and  have 
found  no  inconvenience  to  result.  Four  applications  are  generally  sufficient  to 
effect  a  cure.  It  is  thought  l)y  some  that  powdered  roll  sulphur  is  more  effica- 
cious than  the  sul)limed.  Sulphur  ointment,  applied  freely  over  the  variolous 
eruption,  in  its  early  stage,  is  said  to  prevent  the  maturation  of  the  pustules 
and  consequent  pitting.  The  disagreeable  odour  of  the  ointment  may  be  in 
some  measure  cuiicealed  by  a  little  oil  of  lemons,  or  oil  of  bergamot,       W. 

UNGUEN^n^  SULPHURIS  lODIDI.  U.  S.,  Br.  Ointment  of 
lodkle  of  Sulphur. 

"  Take  of  Iodide  of  Sulphur  thirty  grains ;  Lard  a  troyounce.  Rub  the  Iodide 
of  Sulphur,  first  reduced  to  a  fine  powder,  with  a  little  of  the  Lard,  then  add 
the  remainder,  and  thoroughly  mix  them."  U.  S. 

"  Take  of  Iodide  of  Sulphur  thirty  grains ;  Prepared  Lard  one  ounce  [avoir- 
dupois]. Triturate  the  Iodide  of  Sulphur  in  a  porcelain  mortar,  and  gradually 
add  the  Lard,  rubbing  them  together  until  the  ointment  is  perfectly  smooth 
and  free  from  grittiness."  Br. 

This  is  admirably  adapted,  as  a  local  remedy,  to  the  treatment  of  chronic 
cutaneous  eruptions,  unattended  with  inflammation  ;  and  is  especially  useful 
in  psoriasis,  lepra,  porrigo,  and  the  very  advanced  stages  of  eczema  and  im- 
petigo, when  they  have  become  dry.  W. 

UNGUENTUM  TAB  ACL  U.S.    Ointment  of  Tobacco. 

"  Take  of  Tobacco,  in  fine  powder,  half  a  troyounce;  Lard  eiglil  troyounces ; 
Water  a  sufficient  quantity.  Moisten  the  Tobacco  with  a  little  Water,  intro- 
duce it  into  a  conical  glass  percolator,  and,  having  pressed  it  firmly,  pour  Water 
upon  it  until  four  fluidounces  of  filtered  liquid  have  passed.  Evaporate  this  to 
the  consistence  of  a  soft  extract,  and  mix  it  thoroughly  with  the  Lard."  U  S. 

In  the  first  edition  of  the  U.  S.  Pharmacopoeia,  this  ointment,  under  the  name 
of  "  Tobacco  Liniment,"  was  directed  to  be  prepared  by  boiling  together  lard 
and  common  dried  tobacco;  but  in  this  condition  the  leaves  do  not  yield  their 
virtues  to  lard.  The  error  was  corrected  in  the  second  edition,  in  which  fresh 
tobacco  was  directed.  Though  the  tobacco  plant  is  not  an  object  of  general  cul- 
ture in  the  Northern  States,  it  may  readily  be  produced  in  gardens,  in  quanti- 
ties sufficient  to  supply  any  demand  for  the  fresh  leaves. 

Fresh  narcotic  vegetables  yield  their  active  principles,  and  chlorophyll  or 
green  colouring  matter,  to  oleaginous  substances,  when  heated  with  them  ;  and 
ointments  have  long  been  prepared  in  this  manner.  In  the  pharmacy  of  the  con- 
tinent of  Europe,  olive  oil  is  frequently  employed  as  the  solvent,  and  the  result- 
ing preparations  are  called  olea  infusa.  Several  of  these  are  ordered  by  the 
French  Codex,  as  the  oils  of  henbane,  stramonium,  tobacco,  &c.  Lard  is  pre- 
ferred in  British  and  American  pharmacy,  as  affording  yn-eparations  of  a  more 
convenient  consistence.  Theboilingtakesplaceat  alowertemperaturethan  that 
necessary  for  the  evaporation  of  the  lard  or  oil,  and  is  owing  to  the  escape  of  the 
■watery  parts  of  the  plants.   It  should  be  continued  till  all  the  water  is  driven  off; 
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as  this,  if  allowed  to  remain,  would  render  the  ointment  more  liable  to  sponta- 
neous decomposition;  and,  besides,  the  colouring  matter  of  the  narcotic  is  not 
freely  extracted  till  after  the  dissipation  of  the  water.  In  the  latest  revision, 
however,  of  the  Pharmacopoeia,  it  was  thought  expedient  to  discard  this  method 
of  preparing  the  ointment  altogether,  and  to  substitute  a  concentrated  infusion  of 
the  dried  leaves  mixed  with  lard.  The  new  preparation  is  probably  quite  as  effi- 
cient as  the  old,  if  not  more  so,  while  pharmaceutically  it  is  much  neater. 

Tobacco  ointment  is  useful  in  irritable  ulcers,  and  various  cutaneous  erup- 
tions, particularly  <mea  cap^Y^s;  but  great  care  must  be  taken,  especially  in 
children,  not  to  employ  it  in  such  quantities  as  to  endanger  the  production  of 
the  constitutional  eifects  of  the  narcotic.  W. 

UNGUENTUM  TEREBINTHIN^.  Br.    Ointment  of  Tarpejitine. 

"  Take  of  Oil  of  Turpentine  one  jiuidounce ;  Resin,  in  coarse  powder,  sixty 
grains;  Yellow  Wax,  Prepared  Lard,  of  each,  half  an  ounce  [avoirdupois]. 
Melt  the  ingredients  together  by  the  heat  of  a  steam  or  water-bath.  Remove 
the  vessel,  and  stir  the  mixture  constantly  while  it  cools."  Br. 

This  is  a  somewhat  stronger  preparation  than  the  British  Linimentum  Tere- 
binthinas,  but  is  probably  intended  for  the  same  purpose;  as  a  dressing,  namely, 
for  burns,  for  which  it  is  sometimes  more  convenient  by  its  firmer  consistence 

W. 

U:N'GUENTUM  VERATRI^.  U.S.,  Br.    Ointment  of  Verairia. 

"  Take  of  Veratria  twenty  grains ;  Lard  a  troyounce.  Rub  the  Veratria  with 
a  little  of  the  Lard;  then  add  the  remainder,  and  thoroughly  mix  them."  U.  S. 

"  Take  of  Veratria  eight  grains;  Prepared  Lard  one  ounce  [avoirdupois]; 
Olive  Oil  half  a  fluidrachm.  Rub  the  Veratria  and  the  Oil  together;  then 
mix  them  thoroughly  with  the  Lard."  Br. 

This  ointment  has  been  substituted  for  the  Ointment  of  White  Hellebore  of 
the  former  edition  of  the  U.  S.  Pharmacopceia,  which  was  made  by  rubbing  to- 
gether two  ounces  of  the  powdered  root,  twenty  minims  of  the  Oil  of  Lemons, 
and  eight  ounces  of  Lard,  and  which  has  sometimes  been  employed  with  ad- 
vantage in  the  itch.  It  is  less  disagreeable,  but  also  less  certain  than  the  sul- 
phur ointment.  For  the  uses  of  veratria  ointment,  see  the  article  on  Veratria. 
It  should  be  noticed  that  the  U.  S.  ointment  is  more  than  twice  as  strong  as 
the  British.    It  should  be  employed  with  caution  in  children.  W. 

UNQUENTUMZmCI0XIDLZ7.>S'.  Unguentum  Zinci.  ^r.  Oint- 
ment of  Oxide  of  Zinc.    Ointment  of  Zinc. 

"  Take  of  Oxide  of  Zinc  eighty  grains ;  Lard  a  troyounce.   Mix  them."i[7.  S. 

"  Take  of  Oxide  of  Zinc  eighty  grains  ;  Benzoated  Lard  one  ounce  [avoir- 
dupois]. Add  the  Oxide  of  Zinc  to  the  Benzoated  Lard,  previously  melted 
with  a  gentle  heat,  and  stir  the  mixture  constantly  while  it  cools."  Br. 

This  is  employed  as  a  mild  astringent  application  in  chronic  ophthalmia  with 
a  relaxed  state  of  the  vessels,  in  cutaneous  eruptions,  and  in  sore  nipples  and 
other  instances  of  excoriation  or  ulceration.  It  has  taken  the  place  of  the  dis- 
carded unguenfum  tutise,  or  lutty  ointment,  prepared  from  tutty  or  the  impure 
oxide  of  zinc,  by  mixing  it  with  five  parts  of  simple  ointment.  W. 

VAPORES. 

Va2)ours.    Inhalations. 

This  is  a  wholly  new  class  of  preparations  introduced  by  the  British  Pharma- 
copceia, the  expediency  of  which,  in  a  pharmaceutical  code,  is,  to  say  the  least, 
doubtful.  There  is  no  such  complexity  in  the  preparations  as  to  require  peculiar 
skill,  and  the  whole  process,  in  each  case,  is  more  appropriate  to  the  duties  of 
a  nurse  in  the  sick  chamber,  than  to  those  of  the  pharmaceutist  in  the  shop. 

VAPOR  ACIDI  HYDROCYANICI.  Br.  Inhalation  of  Hydro- 
cyanic Acid. 

"  Take  of  Diluted  Hydrocyanic  Acid  ten  to  fifteen  minims;  W^ater  (cold) 
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one  fluidrachm.    Mix  in  a  suitable  apparuturi  and  let  the  vapour  that  ariiteg 
be  inhaled."  Br. 

VAPOR  ClILOUl.  JJr.    InhaUitiou  of  C/dorme. 

"  Tuivo  of  Chlitrinnted  Lime  Iwo  ounces;  Water  (cold)  a  sufficiency.  Put 
the  powder  into  a  suitable  apparatus,  moiBteu  it  with  the  Water,  and  let  the 
vapour  that  arises  bo  inhaled."  Br. 

VAPOR  CONI^.  Br.    Inhahilim  of  Conia. 

"Take  of  Extract  of  Hemlock  sixty  grains;  Solution  of  Potash  one  flui- 
drachm; \y\»\\\\ei\\\ti\.ev  ten  Jhiidrachms.  Mix.  Put  20  minims  of  the  mix- 
ture on  a  sponge,  in  a  suitable  ap))aratus,  so  that  the  vapour  of  hot  water  pass- 
ing over  it  may  be  inhaled."  Br. 

The  object  of  the  potassa  is  to  decompose  the  salt  of  conia  in  the  extract, 
takin<r  the  acid,  and  liberating  the  alkaloid,  which,  lieing  volatile,  escapes  with 
the  vapour  of  water.  The  genuineness  of  the  vapour  may  be  known  by  the 
strong  mouse-like  odour  which  is  perceived.  \V. 

VAPOR  CREASOTI.  Br.    Inhalation  of  Oreasote.. 

"Take  of  Creasote  iwelce  minims;  Boiling  Water  eight  fiuidounces.  Mix 
the  Creasote  and  Water  in  an  apparatus  so  arranged  that  air  may  be  made  to 
pass  through  the  solution,  and  may  afterwards  be  inhaled."  Br. 

VAPOR  lODI.  J5r.    Inhalation  of  Iodine. 

"Take  of  Tincture  of  Iodine  one  fluidrachm  ;  Water  one  fluidounce.  Mix 
in  a  suitable  apparatus,  and,  having  applied  a  gentle  heat,  let  the  vapour  that 
arises  be  inhaled."  Br. 

VERATRIA. 

Veratria. 

VERATRIA.  C7:>S'.,5r.    Veratria. 

"Take  of  Cevadilla,  in  moderately  fine  powder,  twenty-four  ti'oyounces; 
Alcohol,  Sulphuric  Acid,  Magnesia,  Water  of  Ammonia,  Purified  Animal  Char- 
coal, Water,  each,  a  sufficient  quantity.  Digest  the  Cevadilla  with  eight  pints 
of  Alcohol  for  four  hours,  in  a  distillatory  apparatus,  with  a  heat  approaching 
to  boiling,  and  pour  ofi"  the  liquid.  To  the  residue  add  eight  pints  more  of  Alco- 
hol, mixed  with  the  portion  distilled,  and,  having  digested  for  an  hour,  pour  off 
the  liquid  as  before.  Digest  for  a  third  time  with  the  same  quantity  of  Alcohol, 
together  with  the  portion  last  distilled,  and  again  pour  off.  Press  the  remains  of 
the  Cevadilla,  mix  and  strain  the  liquids,  and,  by  means  of  a  water-bath,  distil  off 
the  Alcohol.  Boil  the  residue  three  or  four  times  in  Water  acidulated  with  Sul- 
phuric Acid,  mix  and  strain  the  liquids,  and  evaporate  to  the  consistence  of 
syrup.  Add  Magnesia  in  slight  excess,  shake  the  mixture  frequently,  then  ex- 
press, and  wash  what  remains.  Repeat  the  expression  and  washing  two  or  three 
times,  and,  having  dried  the  residue,  digest  it  with  a  gentle  heat  several  times  in 
Alcohol,  and  strain  after  each  digestion.  Distil  off  the  Alcohol  from  the  mixed 
liquids,  boil  the  residue  for  fifteen  minutes  in  water  mixed  with  a  little  Sulphuric 
Acid  and  Purified  Animal  Charcoal,  and  strain.  Having  thoroughly  washed 
what  remains,  mix  the  washings  with  the  strained  liquid,  evaporate  with  a 
moderate  heat  to  the  consistence  of  thin  syrup,  and  drop  in  sufficient  Water  of 
Ammonia  to  precipitate  the  Veratria.  Lastly,  wash  the  alkaloid  with  Water, 
and  dry  it  with  a  gentle  heat."  U.  S. 

"Take  of  Cevadilla  two  pounds  [avoirdupois];  Distilled  Water,  Rectified 
Spirit,  Solution  of  Ammonia,  Hydrochloric  Acid,  of  each,  a  sufficiency ;  Purified 
Animal  Charcoal  si-rty  grains.  Macerate  the  Cevadilla  with  half  its  weight  of 
boiling  Distilled  Water,  in  a  covered  vessel,  for  twenty-four  hour.s.  Remove  the 
Cevadilla,  squeeze  it,  and  dry  it  thoroughly  with  a  gentle  heat.  Beat  it  now  in 
a  mortar,  and  separate  the  seeds  from  the  capsules  by  brisk  agitation  in  a  deep 
narrow  vessel,  or  by  winnowing  it  gently  on  a  table  with  a  sheet  of  paper   Grind 
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the  seeds  in  a  coffee  mill,  and  form  them  into  a  thick  paste  with  Rectified  Spirit. 
Pack  this  firmly  in  a  percolator,  and  pass  Rectified  Spirit  through  it  till  the 
Spirit  ceases  to  be  coloured.  Concentrate  the  spirituous  solution  by  distillation, 
so  long  as  no  deposit  forms ;  and  pour  the  residue,  while  hot,  into  twelve  times 
its  volume  of  cold  Distilled  Water,  Filter  through  calico,  and  wash  the  residue 
on  the  filter  with  Distilled  Water,  till  the  fluid  ceases  to  precipitate  with  Am- 
monia. To  the  united  filtered  liquids  add  the  Ammonia  in  slight  excess,  let  the 
precipitate  completely  subside,  pour  off  the  supernatant  fluid,  collect  the  pre- 
cipitate on  a  filter,  and  wash  it  with  Distilled  Water  till  the  fluid  passes  colour- 
less. Diffuse  the  moist  precipitate  through  twelve  fluidouncus  of  Distilled  Water, 
and  add  gradually  with  diligent  stirring  sufficient  Hydrochloric  Acid  to  make  the 
fluid  feeblybut  persistently  acid.  Then  add  the  Animal  Charcoal;  digest  at  agen- 
tle  heat  for  twenty  minutes,  filter,  and  allow  the  liquid  to  cool.  Add  Ammonia 
in  slijrht  excess,  and,  when  the  precipitate  hns  completely  subsided,  pour  off  the 
supernatant  liquid,  collect  the  precipitate  on  a  filter,  and  wash  it  with  cold  Dis- 
tilled Water  till  the  washings  cease  to  be  affected  by  nitrate  of  silver  acidulated 
with  nitric  acid.  Lastly,  dry  the  precipitate  first  by  imbibition  with  filtering 
paper,  and  then  by  the  application  of  a  gentle  heat."  Br. 

In  the  U.  S  process  the  first  step  is  to  obtain  a  tincture  of  cevadilla.  In  the 
British  process,  which  is  mainly  that  of  the  late  Edinburgh  Pharmacopoeia,  the 
use  of  alcohol  is  preceded  by  measures  calculated  to  bring  the  seeds  into  a  pro- 
per state  for  its  action.  This  is  not  satisfactorily  effected  by  mere  bruising.  The 
seeds  are  not  thus  separated  from  the  capsules;  and,  on  account  of  their  elasticity, 
they  cannot  be  conveniently  comminuted  in  a  mortar.  The  mode  of  proceeding 
given  in  the  British  Pharmacopoeia  was  suggested  by  Christison,  and  is  said  by 
him  to  answer  the  purpose.  In  the  U.  S.  process,  the  tincture,  when  made,  is 
evaporated  to  the  consistence  of  an  extract.  This  contains  the  veratria  combined 
with  a  vegetable  acid,  probably  the  gallic,  as  it  exists  in  the  seeds.  From  the  ex- 
tract the  alkaloid  is  dissolved  by  the  acidulated  water,  which  at  the  same  time 
converts  it  in  great  measure  into  a  sulphate,  a  small  portion  possibly  remaining 
in  the  solution  combined  with  an  excess  of  the  native  acid.  The  magnesia  com- 
bines with  the  acids  and  throws  down  the  veratria,  which  is  then  taken  up  by 
alcohol,  and  again  yielded  in  a  purer  state  by  evaporation.  To  purify  it  still  fur- 
ther, it  is  redissolved  in  water  by  the  agency  of  sulphuric  acid,  is  submitted  to 
the  action  of  animal  charcoal,  and  is  finally  precipitated  by  ammonia.  In  the 
British  process,  the  tincture  is  concentrated  until  it  begins  to  let  fall  a  precipi- 
tate, and  is  then  poured  into  water,  which  throws  down  the  resin  and  oil  with  a 
portion  of  the  colouring  matter,  and  retains  the  salt  of  veratria.  This  is  then 
decomposed  by  ammonia,  and  the  precipitated  veratria  is  slightly  washed  with 
cold  water  to  freeitfrom  adheringimpurities.  If  much  water  is  employed  in  the 
washing,  a  considerable  portion  of  the  veratria  is  lost,  in  consequence  of  being 
in  some  degree  soluble  in  that  menstruum  in  its  ordinary  impure  state.  The 
remaining  steps  of  the  British  process  consist  in  the  purification  of  the  vera- 
tria by  forming  a  muriate  in  solution,  decolorizing  this  by  animal  charcoal,  and 
again  precipitating  by  ammonia.* 

*  Mr,  James  Beatson,  manufacturing  chemist  of  the  U,  S.  Naval  Laboratory  at  New 
York,  recommends  the  following  method  of  preparing  veratria  as  less  complicated  and 
troublesome  than  the  officinal,  and  quite  satisfactory  in  its  results.  Take  73  pounds  (avoir- 
dupois) of  cevadilla,  rub  it  upon  a  coarse  wire  sieve  so  as  to  separate  the  seeds  from  the 
capsules,  and  reduce  the  former  to  a  coarse  powder  by  a  Swift's  drug  mill.  Pass  the  cap- 
sules also  through  the  mill,  separate  the  finer  portion,  and  mix  it  with  the  ground  seeds. 
Moisten  the  mixture  with  alcohol,  and  allow  it  to  stand  12  hours  ;  then  introduce  it  into 
a  displacement  apparatus,  and  pour  upon  it  30  gallons  of  alcohol.  When  a  convenient 
quantity  of  the  liquid  has  passed,  submit  it  to  distillation,  and  return  the  distilled  alco- 
hol to  the  displacement  apparatus ;  and  proceed  in  the  same  way  until  the  cevadilla  is 
thoroughly  exhausted.  Collect  all  the  alcoholic  liquor  from  the  exhau.-ted  seeds,  and  con- 
tinue the  distillation  until  the  tincture  has  a  syrupy  consistence.  Pour  this  while  hot 
into  eight  times  its  volume  of  cold  water,  throw  the  whole  on  a  calico  filter,  and  wash 
until  the  washings  cease  to  indicate  the  presence  of  veratria.  Mix  the  washings  with  what 
first  passed  through  the  filter,  and  add  aqua  ammonise  in  excess  (about  4  pounds).  Wash 
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Tb«  U.  S.  process  is  essontlally  that  of  M.  Coueilie.  The  veratria  obtained 
by  it,  though  not  pure,  is  sulTicltMitly  so  for  medical  use.  A  drachm  of  it,  in 
this  state,  may  be  procured  from  a  pound  of  cevadilla.  IJesides  veratria,  M, 
Couerbe  states  that  principles,  which  he  calls  respectively  mbadillin  {HahadilUa) 
and  vf.ratrin,  are  also  contained  in  this  product.  These  are  separated  in  the 
following  manner.  Into  the  solution  of  impure  sulphate  of  veratria  obtained  in 
the  nl)ove  process,  nitric  acid  is  to  be  introduced  by  drops.  This  occasions  an 
abundant  precipitate,  from  which  the  clear  liquor  is  to  be  decanted.  A  weak 
solution  of  potassa  is  then  to  be  added  to  the  li(|Uor,  and  the  precipitate  which 
it  produces  is  to  be  washed  with  cold  water,  and  treated  with  boiling  alcohol. 
The  substance  obtained  by  evaporating  the  alcohol  yields  the  sabadiliia  to  boil- 
ing water,  which  dei)osits  it  upon  cooling;  a  substance,  called  by  M.  Couerlje 
resini-gian  of  sabadilla,  remaining  in  solution.  If  the  residue  of  the  substance, 
treated  as  just  mentioned  with  boiling  water,  be  submitted  to  the  action  of  ether, 
it  yields  to  this  liquid  the  jjroper  vet-atria,  which  may  be  obtained  entirely  pure 
by  the  spontaneous  evaporation  of  the  ether.  The  matter  remaining  undissolved 
is  the  resinous  substance  which  M.  Couerbe  called  ceratrin.  Sabadiliia  is  white, 
crystallizable,  iusupportably  acrid,  fusible  by  heat,  readily  soluble  in  hot  water, 

the  precipitated  veratria  with  cold  Water,  and  dry  it  with  a  very  gentle  heat.  Mr. 
Beiitson  obtained  by  this  process  eleven  and  a  quarter  ounces  of  veratria,  but  faintly 
tinged  with  colouring  matter.  {Am.  Journ.  of  Pharm.^  xxvi.  5.) — Note  to  the  tenth  edition. 

M.  Auguste  Delondre,  in  a  paper  upon  veratria  in  tlie  Journ.  de  Phar>n.  for  June,  1855 
(p.  417),  having  stated  that  he  had  found  the  veratria  of  commerce  to  contain  only  from 
75  to  85  per  cent,  of  the  pure  alkaloid ;  that  in  the  ordinary  modes  of  obtaining  it  with 
the  aid  of  heat,  much  is  lost  in  consequence  of  its  extreme  facility  of  volatilization  ;  and 
that  the  operator  is  from  the  same  cause  exposed  to  excessive  irritation  of  the  air-pas- 
sages, eyes,  &c.,  from  its  vapours ;  proposes  the  following  plan  of  preparing  it  as  the  re- 
sult of  many  experiments  and  long  attention  tn  the  subject. 

The  powdered  cevadilla  is  treated,  by  means  of  percol.ition,  with  cold  water  slightly 
acidulated  with  muriatic  acid  until  the  liquid  which  passes  strongly  reddens  litmus  paper, 
when  the  percolation  is  finished  with  pure  water.  It  is  known  that  the  cevadilla  has  been 
exhausted,  when  the  last  liquid  which  passes  gives  no  precipitate  with  ammonia.  The 
liquid  thus  obtained  is  precipitated  by  a  slight  excess  of  the  ammoniacal  solution;  the 
grayish  precipitate  formed  is  drained  and  washed  ;  and  the  washings  as  well  as  the  de- 
canted liquid  are  set  aside.  The  precipitate,  having  been  carefully  dried  and  powdered, 
is  treated,  in  a  well-closed  bottle,  with  twice  its  weight  of  ether  for  four  hours,  with  oc- 
casional agitation  ;  and  the  ethereal  solution  is  filtered  upon  shallow  porcelain  vessdls 
and  allowed  to  evaporate.  A  second  treatment  with  half  the  quantity  of  ether  serves  to 
extract  all  the  alkaloid.  The  veratria  is  allowed  to  dry,  and  is  then  carefully  detached 
from  the  plates  so  as  to  avoid  unpleasant  consequences  to  the  operator,  and  kept  for  use. 
M.  Delondre  considers  his  process  more  productive,  cheaper,  and  less  inconvenient  than 
the  one  generally  employed ;  as  the  injurious  effects  of  heat  are  avoided,  and  there  are 
less  frequent  solutions. 

The  alkaloid,vcra<7-in,  being  insoluble  in  ether,  is  left  behind  after  the  operation  of  that 
liquid.  It  is  extracted  by  alcohol,  which,  on  evaporation,  yields  a  brown  resinous  matter, 
from  which  the  veratrin  may  be  obtained  by  heating  it  with  water  acidulated  with  sul- 
phuric acid,  and  precipitating  by  ammonia.  It  exists,  however,  in  very  minute  propor- 
tion, and  is  diflScult  to  obtain  pure.  Its  effects  have  not  been  determined  ;  but  its  powder 
produces  sneezing,  though  much  less  violently  than  veratria. 

The  washings  and  decanted  fluid,  which  had  been  set  aside,  yield  on  evaporation  an  ex- 
tract, wh  ich, when  dried,  and  treated  with  ether,  gives  a  little  additional  veratria;  thesaba- 
dilli  n  and  resini-gum  of  M.  Couerbe  remaining  behind.  If  the  residue  be  dissolved  in  cold 
water,  and  the  solution  filtered  and  slowly  evaporated,  a  mixture  of  crystals  of  sabadil- 
lin  and  resini-gum  is  obtained,  which  it  is  very  difficult  to  separate. 

Commercial  veratria  may  be  purified  with  great  facility  by  means  of  ether  which  dis- 
solves the  pure  alkaloid,  leaving  the  impurities.  {Xote  to  the  eleventh  edition.) 

Dr.  Murrav  Thomson,  of  Edinburgh,  operates  in  a  similar  manner  with  M.  Delondre  in 
exhausting  tno  seeds  with  water,  acidulated  with  muriatic  acid,  and  in  precipitating  with 
ammonia;  but,  instead  of  exhausting  the  precipitate  with  ether,  he  uses  hot  alcohol  for 
the  purpose,  and  then  proceeds  by  evaporating  the  tincture,  treating  the  residue  with 
acidulated  water,  decolorizing  with  a  little  animal  charcoal,  and  precipitating  with  am- 
monia. The  alkaloid  thus  obtained  may  be  rendered  purer  by  again  dissolving  and  pre- 
cipitating as  before.  Dr.  Thomson  has  thus  obtained  veratria  in  the  proportion  of  20 
grains  to  an  avoirdupois  ounce  of  the  seeds.  (PA«7"m.JoM;-H.,  May,  1861,  p.  548.)  It  is, 
however,  obvious,  from  what  is  said  in  the  preceding  note,  that  the  veratria  of  Dr.  Thom- 
son contains  veratrin.  [Note  to  the  twelfth  edition.) 
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which  deposits  it  upon  cooling,  very  soluble  in  alcohol,  and  wholly  insoluble  in 
ether.  It  is  capable  of  saturating  the  acids.  (Journ.  de  Pharm  ,  xix.  521.)  Ac- 
cording to  Simon,  sabadillia  is  a  compound  of  resinate  of  soda  and  resinate  of 
veratria.  Pr.  Hiibschraann  confirms  the  views  of  Couerbe  as  to  the  separate  ex- 
istence of  sabadillia.  He  obtained  it  by  treating  the  matter  considered  as  vera- 
tria with  ether,  which  removed  the  pure  veratria,  and  left  the  sabadillia.  The 
latter  does  not  irritate  the  nostrils  like  veratria.  (Am.  Journ.  of  Pharm.,  xxv. 
133.) 

Properties,  &c.  In  the  impure  state  in  which  it  is  obtained  by  either  of  the 
above  officinal  processes,  veratria  is  a  grayish  or  brownish-white  powder,  with- 
out odour,  and  of  a  bitter,  acrid  taste,  producing  a  sense  of  tingling  or  numb- 
ness in  the  tongue,  and  exciting  violent  sneezing  and  coryza,  when  admitted  into 
the  nostrils.  When  pure,  it  is  white,  pulverulent,  inodorous,  extremely  acrid, 
fusible  at  200°  F.,  and  volatilizable  at  360°  F.  {Guy),  inflammable,  scarcely 
soluble  in  cold  water,  soluble  in  a  thousand  parts  of  boiling  water  which  it 
renders  sensibly  acrid,  in  eleven  parts  of  alcohol  of  0'847,  and  in  six  parts  of 
ether  (Delondre,  Journ.  de  Pharm.,  xxvii.  421),  and  capable  of  neutralizing 
acids,  with  several  of  which,  particularly  the  sulphuric  and  muriatic,  it  forms 
crystallizable  salts.  As  commonly  obtained,  it  is  uncrystallizable;  but  G. 
Merck,  by  dissolving  it  in  highly  rectified  alcohol,  and  allowing  the  solution 
to  evaporate  spontaneously,  obtained  fine  crystals  in  the  form  of  rhombic  prisms. 
The  quantity  obtained  in  crystals  was  but  a  small  proportion  of  the  veratria 
used,  which  Merck  considered  to  be  a  mixture  of  resin  with  the  pure  alkaloid, 
and  on  this  account  to  be  uncrystallizable.  (See  Am.  Journ.  of  Pharm.,  xxviii. 
134.)  The  composition  of  veratria  is  expressed,  according  to  Couerbe,  by  the 
formula  C3^H2.^NOg;  but  Merck,  who  obtained  it  crystallized,  and  therefore 
pure,  gives  the  formula  Cg^Hj^N^O,^.  {Ibid  ,  p.  135.)  It  may  be  recognised  by 
its  sensible  properties,  incapacity  of  crystallization  as  ordinarily  procured,  com- 
bustibility, fusibility,  peculiar  solubilities,  alkaline  reaction,  the  intense  red 
colour  it  assumes  upon  contact  with  concentrated  sulphuric  acid,  the  yellow 
solution  it  forms  with  nitric  acid,  and  the  white  precipitates  which  its  solution 
in  dilute  acetic  acid  yields  with  ammonia  and  the  infusion  of  galls.  Chlorine 
at  first  colours  a  solution  of  its  salts  yellow,  and  afterwards  produces  a  white 
precipitate.  {Gent.  Blatt,  June  28,  1856,  p.  454.)  Compound  solution  of  iodine 
causes  a  reddish-brown  precipitate,  soluble  in  alcohol.  (Fairthorne,  Am.  Journ. 
of  Pharm.,  xviii.  212.)  According  to  Trapp,  of  St.  Petersburg,  the  smallest 
trace  of  veratria,  if  dissolved  in  highly  concentrated  muriatic  acid,  gives  a 
solution  which,  though  colourless  at  first,  becomes  red  by  boiling,  and  intensely 
red  like  permanganate  of  potassa  if  the  boiling  be  long  continued.  (See  Am. 
Journ.  of  Pharm.,  Nov.  1863,  p.  556.)  It  is  entirely  dissipated  by  a  red  heat. 
It  is  said  sometimes  to  be  sophisticated  with  lime,  which  is  easily  detected  by 
incineration,  and  may  be  separated  by  dissolving  the  powder  in  diluted  alcohol, 
precipitating  by  sulphuric  acid,  filtering,  evaporating  the  alcohol,  and  precipi- 
tating the  veratria  by  ammonia.  {Ghem.  Gaz.,  Feb.  1845,  p.  73.)  Mr.  John  E. 
Carter,  of  Philadelphia,  found  a  specimen  which  he  examined  to  contain  38 
per  cent,  of  magnesia.  {Am.  Journ.  of  Pharm.,  Jan.  1858,  p.  16.)  It  may  be 
used  either  in  the  uncombined  state,  or  united  with  acids;  as  in  both  forms  it 
produces  essentially  the  same  effects. 

Medical  Properties  and  Uses.  Yeratria  is  locally  irritant,  and  exercises  a- 
peculiar  influence  on  the  nervous  system.  Rubbed  upon  the  skin  it  excites  a 
sensation  of  warmth  and  a  peculiar  tingling.  Sometimes  an  evanescent  blush  is 
produced,  and  still  more  rarely  an  eruption  upon  the  skin;  but,  in  general,  no 
decided  signs  of  inflammation  are  evinced.  Upon  the  denuded  cutis,  however, 
veratria  and  its  salts  are  powerfully  irritating ;  in  the  mouth  and  fauces  produce 
an  almost  insupportable  sense  of  acrimony ;  and  snuffed  up  the  nostrils  excite 
violent  sneezing.  Magendie  states  that,  when  taken  internally  in  the  dose  of  a 
quarter  of  a  grain,  they  promptly  produce  abundant  alvine  evacuations,  and  in 
larger  doses  provoke  more  or  less  violent  vomiting.  Other  experimenters  have 
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observed  similar  cfiFects.  Dr.  Turnhull,  on  the  contrary,  mya  that  he  has  very 
seliioiu  found  thoni  to  purge,  eVen  when  largely  a<ln>ini8tercd.  According  to 
this  autiior,  their  first  ellVct, when  given  in  niodernte  dones.isa  feelijig  of  warmth 
in  the  stonineii,  gradually  extending  itself  over  the  abdomen  and  lower  part  of 
the  chest,  and  ultimately  to  the  head  and  extremities.  If  the  medicine  is  con- 
tinued, this  feeling  of  warmth  is  followed  by  a  sense  of  tingling,  sinular  to  that 
produced  by  the  external  use  of  the  medicine,  which  manifests  itself  in  different 
parts  of  the  body,  and  sometimes  over  the  whole  surface,  and  is  frequently  ac- 
companied by  [lerspiration  and  some  feeling  of  oppression.  Occasionally  also 
diuresis  is  produced.  A  still  further  continuance  of  the  medicine,  or  the  u.se  of 
large  doses,  excites  nausea  and  vomiting.  It  occasions  no  narcotic  effects.  In 
overdoses  it  is  a  violent  poison.  Dr.  J.  L.  Van  Praag  has  experimented  with 
veratria  on  the  lower  animals,  and  gives  as  the  result  of  his  ob.scrvations,  that 
it  lowers  the  circulation  and  respiration,  diminishes  the  irritability  of  many  of 
the  nerves,  especially  the  cutaneous,  and  produces  muscular  relaxation  ;  while, 
at  the  same  time,  it  frequently  vomits,  and  in  large  doses  purges.  The  secretion 
of  saliva  is  nmch  increased,  but  that  of  urine  little  affected.  In  poisonous  doses, 
before  producing  the  depressing  effects  above  referred  to,  it  accelerates  the  pulse 
and  respiration,  occasions  tonic  and  clonic  spasms  of  the  muscles,  and  exalts  the 
nervous  irritability  generally.  Tetanic  stiffening  of  the  limbs,  followed  by  a 
dancing  movement,  is  a  characteristic  symptom  of  poisoning  with  this  alkaloid. 
Death  seems  to  result  from  paralysis  of  the  spinal  cord.  {B.  and  F.  Medico- 
chirurg.  liev. ,Ju\y,  1855,  Am.  ed.,  p.  185;  from  Virchow^s  Archiv.) 

The  diseases  in  which  veratria  has  been  employed  are  chiefly  gout,  rheuma- 
tism, and  neuralgia.  M.  Piedagnel  has  used  it  with  great  supposed  advantage  in 
acute  articular  rheumatism,  which  he  has  found  generally  to  get  well  under  its 
use  in  seven  or  eight  days.  (See  Avi.  Journ.  of  Med.  Sci.,  N.  S.,  xxvi  496.) 
Dr.  TurabuU  has  found  it  useful  also  in  dropsv,  and  in  diseases  of  the  heart, 
particularly  those  of  a  functional  character.  He  thinks  he  has  also  seen  it  do 
good  in  structural  diseases  of  that  organ,  but  chiefly  by  acting  as  a  diuretic,  and 
thus  removing  effusion  in  the  pericardium.  .Prof.  Vogt,  of  Berne,  employs  it 
in  pneumonia,  giving  5  milligrammes  (about  the  thirteenth  of  a  grain)  every 
two  hours,  and  five  or  six  times  that  amount  during  the  day,  increased  in  insus- 
ceptible persons  to  tenor  twelve  times  the  quantity;  the  dose  being  continued 
or  increased  till  vomiting  and  reduction  of  the  pulse  are  produced.  (See  Am. 
Journ.  of  Pharm.,  May,  1860.  p.  222.)  Dr.  D.  Martin,  of  the  French  army,  has 
experienced  great  advantage  from  it  in  choroido-iritis.  {Ann.de  Therap.,  1867, 
p.  16.)  Veratria  has  also  been  employed  in  dys.ienorrhoea,  and  in  various 
nervous  affections,  as  paralysis,  hooping-cough,  epilepsy,  hysteria,  and  dis- 
orders dependent  upon  spinal  irritation.  From  one-twelfth  to  one-sixth  of  a 
grain  may  be  given  in  the  form  of  pill,  and  repeated  every  three  hours  till  the 
effects  of  the  medicine  are  experienced.  Some  prefer  the  salts  for  internal  use. 
Dr.  TurnbuU  states  that  the  tartrate  is  least  disposed  to  irritate  the  stomach. 
The  sulphate  or  acetate,  however,  maybe  used.  Any  one  of  these  salts  may 
be  prepared  by  treating  veratria  with  water  acidulated  with  the  acid  to  per- 
fect neutralization,  and  then  carefully  evaporating  to  dryness. 

But  veratria  is  much  more  employed  externally  than  by  the  stomach,  and  is 
applicable  in  this  way  to  all  the  complaints  already  mentioned.  It  has  been 
highly  praised  as  a  local  application  in  chronic  swellings,  stiffening,  and  indura- 
tion of  the  joints,  whether  from  rheumatism,  scrofula,  or  simply  from  local  inju- 
ries, as  sprains.  It  may  be  used  either  dissolved  in  alcohol,  or  rubbed  up  with 
lard  or  other  unctuous  substance,  in  the  proportion  of  from  five  to  twenty  grains 
to  the  ounce.  It  is  advisable  that  the  alkaloid  should  be  dissolved  in  a  little 
alcohol  before  being  mixed  with  the  lard.  Of  the  ointment  thus  prepared,  a  por- 
tion of  the  siise  of  a  filbert  may  be  rubbed  upon  the  skin  over  the  part  affected, 
night  and  morning,  from  five  to  fifteen  minutes,  or  until  the  more  urgent  symp- 
toms are  relieved.  Veratria  may  be  used  in  this  way  to  the  amount  of  from  four 
to  eight  grains  in  the  day.  Care  must  be  taken  that  the  cuticle  is  sound  over  the 
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parts  to  which  it  is  applied.  When  the  skin  is  irritable,  smaller  quantities  than 
those  above  mentioned  must  be  used. 

Q^'.  Prep.   Unguentum  Veratrias.  W. 

VINA  MEDICATA. 

Medicated   Wines. 

The  advantages  of  wine  as  a  pharmaceutic  menstruum  are  that,  in  conse- 
quence of  the  alcohol  it  contains,  it  dissolves  substances  insoluble  in  water,  and, 
to  a  certain  extent,  resists  their  tendency  to  spontaneous  change  ;  while,  at  the 
same  time,  it  is  less  stimulant  than  rectified  or  proof  spirit,  both  from  its  smaller 
proportion  of  alcohol,  and  from  the  modified  state  in  which  this  fluid  exists  in 
its  composition.  The  acid  which  it  usually  contains  serves  in  some  instances  to 
increase  its  solvent  power.  But  most  wines,  particularly  the  light  varieties,  are 
liable  to  undergo  decomposition  ;  and  even  the  strongest  acquire  such  a  liability 
from  the  principles  which  they  extract  from  vegetable  substances  ;  so  that  medi- 
cated wines,  though  they  keep  much  better  than  infusions  or  decoctions,  are  in- 
ferior in  this  respect  to  the  tinctures.  The  proportion  of  alcohol,  moreover,  is 
not  constant;  and  the  preparations,  therefore,  made  with  them,  are  of  unequal 
strength.  From  these  causes,  few  medicated  wines  are  at  present  retained.  In 
the  choice  of  wine,  the  purest  and  most  generous  should  be  selected.  Sherry,  as 
directed  by  the  U.  S.  and  British  Pharmacopoeias,  Teneriffe,  or  Madeira  should 
be  preferred.  The  medicated  wines,  in  consequence  of  their  liability  to  change, 
should  be  prepared  in  small  quantities,  without  heat,  and  should  be  kept  in  well- 
stopped  bottles  in  a  cool  place. 

The  Wines,  formerly  officinal,  which  have  been  omitted  in  the  present  Pharma- 
copoeias, are  Vinum  Gentianse,  Ed.,  and  Vinum  VeralH  Albi,  U.  S.,  Lond.  W. 

VmUM'  ALOES.  U.  S.,  Br.     Wine  of  Aloes. 

"  Take  of  Socotrine  Aloes,  in  fine  powder,  a  tr oy ounce ;  Cardamom  [seeds], 
in  moderately  fine  powder.  Ginger,  in  moderately  fine  powder,  each,  sixty 
grains;  Sherry  Wine  a  pint.  Macerate  for  seven  days,  with  occasional  agita- 
tion, and  filter  through  paper."  U.  S. 

"  Take  of  Socotrine  Aloes  one  ounce  and  a  /(a^/ [avoirdupois]  ;  Cardamom 
Seeds,  freed  from  the  pericarps  and  bruised,  Ginger,  in  coarse  powder,  of  each, 
eighty  grains;  Sherry  two  pints  [Imperial  measure]  Macerate  for  seven  days 
in  a  closed  vessel,  with  occasional  agitation  ;  filter  the  liquor,  and  add  sufficient 
Sherry  to  make  two  pints  [Imp.  meas.]."  Br. 

The  wine  of  aloes  is  a  warm  stomachic  purgative,  useful  in  constipation  de- 
pendent on  a  want  of  due  irritability  of  the  alimentary  canal,  and  in  complaints 
connected  with  this  state  of  the  bowels.  It  has  long  been  used  in  chlorosis,  ame- 
norrhoea,  dyspepsia,  gout,  paralysis,  &c.  It  is  said  to  leave  behind  it  a  more  lax 
condition  of  the  bowels  than  most  other  cathartics  The  dose  as  a  stomachic 
is  one  or  two  fluidrachms,  as  a  purgative  from  half  a  fluidounce  to  a  fluid- 
ounce.  W. 

VINUM  AISTTIMONII.  U.  S.  Vinum  Antimoniale.  Br.  Aniimonial 
Wine.    Wine  of  Antimony. 

"  Take  of  Tartrate  of  Antimony  and  Potassa  thirty-two  grains ;  Boiling  Dis- 
tilled AVater  a  fluidounce;  Sherry  Wine  a  sufficient  quantity.  Dissolve  tlte 
Salt  in  the  Distilled  Water,  and,  while  the  solution  is  hot,  add  sufficient  Sherry 
Wine  to  make  it  measure  a  pint."  U.  S. 

"Take  of  Tartarated  Antimony  forty  grains;  Sherry  one  pint  [Imperial 
measure].   Dissolve."  Br. 

In  the  first  edition  of  the  IJnited  States  Pharmacopoeia,  the  proportion  of 
tartar  emetic  was  four  grains  to  the  fluidounce  of  wine.  In  the  revision  of  1830, 
the  quantity  was  reduced  to  two  grains,  and,  as  this  was  very  nearly  the  propor- 
tion directed  by  the  British  Colleges,  the  highly  important  object  was  accom- 
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plished,  of  uniformity  in  the  stronffth  of  this  very  popular  preparation.  Tfie 
rgetMiun;,' iliscrcpaiK-y  lu'twi-cn  the  British  formula  and  that  of  the  U.S.  IMiar- 
^tnacopieia  will  disuppoar,  when  it iHcon.'iidered  tliat  the  Imperial  pint,  employtd 
in  the  former,  contains  twenty  fluidcmnces,  each  very  nearly  e(puil  to  the  fluid- 
ounce  of  the  ordinary  apothecarien'  mea.sure.  The  U.  S.  officinal  name  was 
adopted  as  mo.st  convenient,  sufficiently  expressive,  and  in  accordance  with  the 
nomenclaturcof  several  othermetallic  preparations,  such  as  Emplaalrum  Ferri, 
Mixinra  Ferri  ('om  posit  a,  &c. 

Difficulty  is  often  experienced  in  effecting  a  solution  of  tartar  emetic  in  wine ; 
and  precipitation  is  apt  to  occur  after  the  solution  has  l)een  effected.  These  re- 
sults are  attril)utable  either  to  impurity  in  the  antimonial  salt,  which  frequently 
contains  bitartrate  of  potassa  and  various  insoluble  suljstances,  or  to  inferiority 
in  the  character  of  the  wine,  which  holds  in  solution  vegetable  principles  that 
form  insoluble  compounds  with  the  teroxide  of  antimony.  Dr.  Paris  stated  that 
he  had  seen  the  decomposition  of  the  tartar  emetic  so  complete,  that  no  traces 
of  the  salt  could  be  detected  in  the  supernatant  liquid.  The  difficulty  is  not 
avoided  by  the  plan  adopted  in  the  U.  S.  Pharmacopoeia,  of  first  dissolving  the 
antimonial  in  water,  and  then  adding  the  wine  ;  for,  even  allowing  that  the  solu- 
tion may  be  accomplished,  the  same  ingredients  are  present,  and  their  mutual 
reaction  must  ultimately  result  in  the  same  effects.  The  proper  course  is  to  select 
perfectly  pure  crystallized  tartar  emetic,  and  sound  Sherry  or  Teneriffe  wine, 
which  make  a  permanent  solution.  To  obviate  the  risk  of  decomposition,  the 
Dublin  College  directed  water  and  rectified  spirit  in  about  the  proportion  in 
which  these  exist  in  the  wines  just  mentioned.  The  ouly  objection  to  this  men- 
struum is  the  want  of  colour,  which  renders  the  preparation  liable  to  be  con- 
founded with  less  active  liquids. 

The  advantages  of  antimonial  wine  are,  that  it  affords  the  means  of  adminis- 
tering minute  doses  of  tartar  emetic,  and  is  more  permanent  than  an  aqueous 
solution  of  that  salt,  which  is  liable  to  spontaneous  decomposition.  It  is  usually 
administered  in  small  doses  as  a  diaphoretic  or  expectorant,  or  as  an  emetic  in 
infantile  cases.  When  a  considerable  quantity  of  tartar  emetic  is  requisite,  it 
should  always  be  given  in  extemporaneous  aqueous  solution.  The  dose  of  the 
wine,  as  an.  expectorant  or  diaphoretic,  is  from  ten  to  thirty  drops,  given  fre- 
queutly  ;  as  an  emetic  for  children,  from  thirty  drops  to  a  fluWrachm,  repeated 
every  fifteen  minutes  till  it  operates. 

Off.  Prep.  Mistura  Glycyrrhizae  Composita,  U.  S.  W. 

VINUM  AURANTII.  Br.    Orange  Wive. 

"Wine  made  in  Britain,  by  the  fermentation  of  a  Saccharine  Solution  to 
which  the  fresh  Peel  of  the  Bitter  Orange  has  been  added."  Br. 

This  preparation  has  a  taste  and  aroma  derived  from  the  bitter  orange  peel, 
is  slightly  acid  to  test  paper,  and  contains  about  12  per  cent,  of  alcohol.  It  is 
a  mild,  pleasant  aromatic  tonic,  but  is  used  rather  as  a  vehicle  of  other  tonics 
than  by  itself. 

Off.  Prep.  Vinum  Ferri  Citratis,  Br.;  Vinum  Quiniae,  Br.  W. 

VINUM  COLCHICI  RADICIS.  U.S.  Vinum  Colchici.  JSr.  Wiiie 
of  Colchicum  Boot. 

"Take  of  Colchicum  Root,  in  moderately  fine  powder,  twelve  troyounces; 
Sherry  Wine  a  sufficient  quantity.  Moisten  the  powder  with  four  fluidounces 
of  Sherry  Wine,  pack  it  firmly  in  a  conical  percolator,  and  gradually  pour 
Sherry  Wine  upon  it  until  two  pints  of  filtered  liquid  are  obtained."  U.  S. 

"  Take  of  Colchicum  Corm,  sliced,  dried,  and  bruised, /our  ounces  [avoirdu- 
pois] ;  Sherry  one  pint  [Imperial  measure].  Macerate  the  Colchicum  in  the 
Wine  for  seven  days  in  a  closed  vessel,  with  occasional  agitation,  press  and 
strain  through  calico ;  then  add  sufficient  Sherry  to  make  up  one  pint  [Imp. 
meas.]."  Br. 

This  is  intended  to  be  a  saturated  vinous  tincture  of  colchicum.  As  the  col- 
chicum bulb  imported  into  the  United  States  is  of  variable  strength,  the  only 
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method  by  which  an  active  preparation  can  be  ensured,  is  to  employ  a  large 
quantity  of  it  in  proportion  to  that  of  the  menstruum.  If  the  former  should 
happen  to  be  in  excess,  no  other  injury  could  result  than  a  slight  pecuniary 
loss;  while  a  deficiency  in  the  strength  of  the  preparation  would  frequently  be 
of  serious  detriment  in  urgent  cases  of  disease.  A  wine  made  from  the  fresh 
bulb  is  occasionally  imported  from  England,  and  is  thought  by  some  to  be  more 
efficacious  than  our  officinal  preparation;  but  we  have  seldom  been  disappointed 
in  obtaining  the  effects  of  colchicum  from  the  wine  prepared  according  to  the 
directions  of  the  U.  S.  Pharmacopoeia.  The  dose  of  the  officinal  wine  is  from 
ten  minims  to  a  fluidrachra,  repeated  three  or  four  times  a  day,  or  more  fre- 
quently in  severe  cases,  till  its  effects  are  experienced.  In  gout  it  is  frequently 
given  in  connection  with  magnesia  and  its  sulphate;  and  in  neuralgic  cases  we 
have  found  much  advantage  from  combining  it  with  the  solution  of  sulphate  of 
morphia,  especially  when  we  have  desired  to  give  it  a  direction  rather  to  the  skin 
than  the  bowels.  It  has  been  employed  externally  with  asserted  advantage  in 
rheumatism.  In  overdoses  it  may  produce  fatal  effects.  Death  is  said  to  have 
occurred  in  one  instance  from  two  drachms  and  a  half  of  the  wine;  but  much 
more  would  probably  in  general  be  requisite  to  produce  this  result.         W. 

VmUM  COLCHICI  SEMINIS.  U.S.    Wine  of  Colchicum  Seed. 

"Take  of  Colchicum  Seed,  in  moderately  coarse  powder, /ozir  troyounces; 
Sherry  Wine  two  pints.  Macerate  for  fourteen  days,  with  occasional  agitation; 
then  express,  and  filter  through  paper."  U.  S. 

As  the  seeds  of  colchicum  are  less  liable  to  injury  than  the  bulb,  and  are, 
therefore,  of  more  uniform  strength,  there  is  not  the  same  necessity  for  prepar- 
ing a  saturated  tincture.  Dr.  Williams,  who  introduced  the  seeds  into  use,  sup- 
posed that  their  active  properties  resided  in  their  coating,  and  that  it  was,  there- 
fore, not  advisable  to  bruise  them  in  preparing  the  wine  or  tincture.  But  this 
has  been  shown  to  be  an  error  by  the  experiments  of  Mr.  Bonnewyn,  who  found 
a  larger  proportion  of  colchicia  in  a  tincture  of  the  bruised  than  in  one  of  the 
unbruised  seeds.  (See  Am.  Journ.  of  Pharm.,  xxvi.  120.)  In  order  that  the 
seeds  may  be  properly  comminuted,  Mr.  Maisch  recommends  that  they  should 
be  macerated  for  two  or  three  days  in  a  portion  of  the  wine,  before  being  bruised 
{Ibid.,  xxviii.  514.)  The  dose  is  from  thirty  minims  to  two  fluidrachms.  Two 
fluidounces  have  proved  fatal.  W. 

VIXUM  ERGOTS.  U.S.    Wine  of  Ergot. 

"  Take  of  Ergot,  in  moderately  fine  powder,  four  troyounces  ;  Sherry  Wine 
a  sufficient  quantity.  Moisten  the  powder  with  half  a  fluidounce  of  Sherry 
Wine,  pack  it  in  a  conical  percolator,  and  gradually  pour  Sherry  Wine  upon  it 
until  two  pints  of  filtered  liquid  are  obtained."  U.  S. 

In  a  certain  number  of  copies  of  the  existing  edition  of  the  TJ.  S.  Pharmaco- 
poeia first  issued  from  the  press,  two  troyounces  of  the  ergot  were,  no  doubt  in- 
advertently, directed  instead  of  four ;  the  intention  being  that  the  Wine  should 
continue  to  have  the  same  strength  as  that  of  1850,  in  the  preparation  of  which 
two  ounces  were  directed ;  but  the  fact  being  overlooked  that  the  quantity  of 
the  menstruum  was  only  one  pint,  while  in  the  present  formula  it  is  two  pints. 
The  error,  however,  was  corrected;  and  in  the  copies  now  issued  four  ounces  are 
ordered,  as  above  stated.  The  large  proportion  of  fixed  oil  in  ergot  interferes 
with  the  solvent  action  of  the  menstruum,  unless  the  grains  are  finely  powdered. 
It  is,  therefore,  best  to  employ  the  ergot  in  this  process  well  powdered,  instead 
of  merely  bruised,  as  was  formerly  officinally  directed. 

The  dose  of  this  wine  is  for  a  woman  in  labour  two  or  three  fluidrachms ;  for 
other  purposes,  one  or  two  fluidrachms,  to  be  repeated  several  times  a  day,  and 
gradually  increased  if  necessary.  W. 

VimiM  FERRI  Br.    Wine  of  Iron. 

"  Take  of  Fine  Iron  Wire  (about  No.  35)  one  ounce  [avoirdupois] ;  Sherry 
one  pint  [Imperial  measure]     Macerate  for  thirty  days  in  a  closed  vessel,  the 
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Irun  \)v\n^  almost  but  not  quite  wholly  immorscd  in  the  Wine,  and  the  vessel 
freqiu'iitly  slmki'ii,  and  the  stopper  removed  ;  then  filter."  Hr. 

When  wine  is  made  to  reaict  on  nietallic  iron  vvitii  presence  of  air,  the 
metal  \a  oxidized,  and  then  unites  with  the  excess  of  acid  of  the  bitartrate  of 
pota-ssa,  which  is  the  characteristic  salt  of  wines.  The  ferruginous  salt,  there- 
fore, formed  is  the  tartrate  of  iron  and  potassa,  or  tartarated  iron  of  the  Br. 
Pharmacopujia;  and  this  was  the  old  method  of  preparing  the  Wine  of  Iron. 
But  it  is  obvious  that  the  strength  in  iron  cannot  be  entirely  uniform,  as  the 
(jurtiitity  dissolved  must  depend  on  the  proportion  of  the  bitartrate  in  the  wine, 
which  is  variable,  and  on  various  circumstances  of  the  manipulation.  In  con- 
sideration of  these  objections,  it  was  thought  best,  in  the  Br.  formula  of  1864,  to 
substitute  a  simple  solution  in  the  wine  of  the  tartrate  of  iron  and  potassa 
already  formed,  and  to  abandon  the  old  tedious  formula.  But  it  is  obvious  that 
a  solution  of  the  ferruginous  salt  in  wine  is  not  exactly  the  same  as  the  wine 
of  iron  prepared  with  the  metal,  as  it  contains  the  bitartrate  of  potassa  un- 
altered. For  this,  or  other  reasons,  the  Br.  Pharmacopoeia  has  returned  to  the 
old  method.  The  dose  of  the  wine  of  iron  is  from  one  to  four  fluidrachras.  W. 

VINUM  FERRI  CITRATIS.  Br.     Wine  of  Girate  of  Iron. 

"Take  of  Citrate  of  Iron  and  Ammonia  one  hundred  and  sixty  grains; 
Orange  Wine  one  pint  [Imperial  measure].  Dissolve,  and  let  the  solution  re- 
main for  three  days  in  a  closed  vessel,  shaking  it  occasionally;  afterwards 
filter.    Dose  one  to  four  fluidrachms."  Br. 

VINUM  IPECACUANHA.  U.  S.,  Br.    Wine  of  Ipecacuanha. 

"Take  of  Ipecacuanha,  in  moderately  fine  powder,  two  troyounces ;  Sherry 
Wine  a  sufficient  quaritity.  Moisten  the  powder  with  half  afluidounce  of  Sherry 
Wine,  pack  it  moderately  in  a  conical  percolator,  and  gradually  pour  Sherry 
Wine  upon  it  until  two  pints  of  filtered  liquid  are  obtained."  U.  S. 

"Take  of  Ipecacuanha,  bruised,  07ie  ounce  [avoirdupois];  Sherry  one  pint 
[Imperial  measure].  Macerate  for  seven  days  in  a  closed  vessel,  with  occa- 
sional agitation,  strain,  press,  and  filter  ;  then  add  sufficient  Sherry  to  make 
one  pint  [Imp.  meas.]  "  Br. 

The  preparations  of  the  two  Pharmacopoeias  are  not  of  the  same  strength; 
the  U.  S.  wine  containing  the  virtue  of  30  grains,  the  British  of  only  somewhat 
more  than  20  grains  in  a  fluidounce.  In  the  preparation  of  the  British  Pharma- 
copoeia, the  strength  of  this  wine  was  reduced  almostone-third.  Wine  of  ipecacu- 
anha possesses  all  the  medical  properties  of  the  root,  and  may  be  used  as  a  sub- 
stitute when  it  is  desirable  to  administer  the  medicine  in  the  liquid  form.  As 
it  is  milder,  without  being  less  efficacious  than  antimonial  wine,  it  is  in  some 
instances  preferable  as  an  emetic  for  infants,  especially  when  the  antimonial,  as 
not  unfrequently  happens,  is  disposed  to  irritate  the  bowels.  It  is  much  used 
as  an  expectorant  and  diaphoretic;  and  the  effects  of  the  Dover's  powder  may 
be  obtained  by  combining  it  with  laudanum,  or  other  liquid  preparation  of 
opium.  The  dose  as  an  emetic  for  an  adult  is  a  fluidounce;  as  an  expectorant 
and  diaphoretic,  from  ten  to  thirty  minims.  A  fluidrachm  may  be  given  as  an 
emetic  to  a  child  one  or  two  years  old,  and  repeated  every  fifteen  minutes  till  it 
operates.  W. 

VINUM  OPII.  CT'./S'., -Br.    Wim  of  Opium.   Sydenham^  Laiidanu7n. 

"  Take  of  Opium,  dried,  and  in  moderately  fine  powder,  two  troyounces ;  Cin- 
namon, in  moderately  fine  powder.  Cloves,  in  moderately  fine  powder,  each, 
sxTly  grains;  Sherry  Wine  a  sufficient  quantity.  Mix  the  powders  with  fifteen 
fluidounces  of  Sherr}'  Wine,  and  macerate  for  seven  days,  with  occasional 
agitation  ;  then  transfer  the  mixture  to  a  conical  percolator,  and,  when  the 
liquid  has  passed  the  surface,  gradually  pour  on  Sherry  Wine  until  a  pint  of 
filtered  liquid  is  obtained."  U.S. 

"Take  of  Extract  of  Opium  one  ounce  [avoirdupois];  Cinnamon  Bark, 
bruised.  Cloves,  bruised,  of  each,  seventy-five  grains;  Sherry  one  pint  [Impe- 
95 
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rial  measure].    Macerate  for  seven  days  in  a  closed  vessel,  with  occasional 
agitation,  and  filter."  Br. 

The  wine  made  according  to  the  directions  of  the  U.  S.  Pharmacopceia  is  a 
saturated  vinous  tincture  of  opium.  It  contains  about  the  same  proportions  of 
the  ingredients  as  the  laudanum  of  Sydenham,  from  which  it  differs  only  in 
wanting  a  drachm  of  saffron.  The  aromatic  additions  are  thought  to  adapt  it 
to  certain  states  of  the  stomach  or  system,  in  which  laudanum  is  found  to  pro- 
duce unpleasant  effects.  On  being  long  kept  it  deposits  insoluble  matter,  a  sam- 
ple of  which  M.  Bihot,  of  Malines,  has  shown  to  consist  mainly  of  narcotina, 
with  possibly  a  little  codeia,  without  any  discoverable  trace  of  morphia.  (Journ. 
de  Pharm.,  xxx.  200.)  Mr.  Ware  recommended  it  as  a  local  application  to  the 
eye,  in  the  latter  stages  of  ophthalmia,  when  the  vessels  of  the  conjunctiva  still 
I'emain  turgid  with  blood.  Two  or  three  drops  are  introduced  into  the  eye  every 
morning  till  the  redness  disappears.  The  dose  of  the  wine  of  opium  is  the  same 
as  that  of  the  tincture.*  W. 

VINUxM  QUINI^.  Br.   Wine  of  Quinia. 

"Take  of  Sulphate  of  Quinia  twenty  grains;  Citric  Acid  thirty  grains ; 
Orange  Wine  one  pint  [Imperial  measure].  Dissolve  first  the  Citric  Acid,  and 
then  the  Sulphate  of  Quinia  in  the  Wine  ;  allow  the  solution  to  remain  for  three 
days  in  a  closed  vessel,  shaking  it  occasionally  ;  and  afterwards  filter.  The  dose 
is  from  half  a  fluidounce  to  a  fluidounce."  Br. 

VINUM  RHEI.  U.  S.,  Br.    Wine  of  Rhubarb. 

"  Take  of  Rhubarb,  in  moderately  coarse  powder,  two  troyounces  ;  Canella, 
in  moderately  fine  powder,  sixty  grains;  Sherry  Wine  fourteen  fluidounces  ; 
Diluted  Alcohol  a  sufficient  quantity.  Mix  two  fluidounces  of  Diluted  Alcohol 
with  the  Sherry  Wine,  and  moisten  the  powders,  previously  rubbed  together, 
with  half  a  fluidounce  of  the  mixture  ;  then  transfer  them  to  a  conical  perco- 
lator, and  gradually  pour  upon  them  the  remainder  of  the  mixture,  and  after- 
wards Diluted  Alcohol  until  a  pint  of  filtered  liquid  is  obtained."  U.  S. 

'•  Take  of  Rhubarb  Root,  in  coarse  powder,  one  ounce  and  a  half  [avoirdu- 
pois] ;  Canella  Alba  Bark,  in  coarse  powder,  sixty  grains  ;  Sherry  one  pint  [Im- 
perial measure].  Macerate  for  seven  days  in  a  closed  vessel,  with  occasional 
agitation,  then  strain,  press,  filtei*,  and  add  sufficient  Sherry  to  make  one  pint 
[Imp.  nieas.]."  Br. 

Tills  is  a  warm  cordial  laxative,  applicable  to  debilitated  conditions  of  the 
system  or  alimentary  canal  requiring  evacuation  of  the  bowels.  The  dose  is 
from  one  to  four  fluidrachms  or  more,  according  t6  the  amount  of  effect  required, 
and  the  condition  of  the  patient.  W. 

VINUM  TABACL  U.  S.     Wine  of  Tobacco. 

"  Take  of  Tobacco,  in  moderately  fine  powder,  a  troyounce  ;  Sherry  Wine  a 
pint.  Macerate  for  seven  days,  with  occasional  agitation ;  then  express,  and 
filter  through  paper."  U.  S. 

The  dose  of  the  wine  of  tobacco,  as  a  diuretic,  is  from  ten  to  thirty  minims. 
It  is  very  seldom  used.  W. 

*  Rousseau's  laudanumis  a  tincture  of  opium  made  with  very  weak  alcohol,  which  may 
be  classed  with  propriety  along  with  the  above  preparation.  It  is  made  according  to  the 
following  formula.  "  Take  of  white  honey  twelve  ounces;  warm  water  three  pounds.  Hav- 
ing dissolved  the  honey,  set  the  solution  aside  in  a  warm  place ;  and,  as  soon  as  fermenta- 
tion begins,  add  of  selected  opium /ow  ounces,  previousl^^  dissolved  in  twelve  ounces  of 
water.  Allow  the  mixture  to  stand  for  a  month  at  the  temperature  of  24°  Reaumur  (86° 
F.) ;  then  strain,  filter,  and  evaporate  to  ten  ounces ;  finally  strain,  and  a.dd  four  ounces 
and  a  half  oi  alcohol  of  20°  B.  Seven  drops  contain  about  a  grain  of  opium."  [Pharma- 
cop.  Univers.,  ii.  265.) 
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ZINCUM. 

Preparatioiis  of  Zinc, 

Of  the  officinal  Preparations  of  Zinc  formerly  treated  of  under  thi8  head, 
Sufpliate  of  Zinc  has  been  transferred,  in  tlie  U.  S.  Pharmacopoeia,  to  the 
Materia  Medica  catalogue;  Prepared  Calamine,  U.S.,  Lond  ,  Kd.,  has  been 
omitted  in  the  present  Pharmacopoeias;  and  Solution  of  Chloride  of  Zinc, 
Dub.,  has  been  placed  with  the  Liquores  or  Solutions. 

ZINCI  ACETAS.  U.  S.,  Br.  Acetate  of  Zinc. 

"Take  of  Acetate  of  Lead  tioelve  troyoiinceH  ;  Zinc,  granulated,  nine  troy' 
ounces;  Distilled  Water  a  sufficient  qaantily  Dissolve  the  Acetate  of  Lead 
in  three  pints  of  Distilled  Water,  and  tilter.  Then  add  the  Zinc  to  the  solution, 
and  agitate  the  mi.vtnre  occasionally,  in  a  stopped  bottle,  for  five  or  six  hours, 
or  until  the  liquid  yields  no  precipitate  with  a  solution  of  iodide  of  potassium. 
Filter  the  ru[uid,  evaporate  it  with  a  moderate  heat  to  one-fifth,  acidulate  it 
slightly  with  acetic  acid,  and  set  it  aside  to  crystallize.  Pour  off  the  liquid,  and 
dry  the  crystals  on  bibulous  paper.  Should  the  crystals  be  coloured,  dissolve 
them  in  a  pint  and  a  half  of  Distilled  Water,  and,  having  heated  the  solution  to 
ebullition,  drop  into  it,  while  boiling,  recently  precipitated  carbonate  of  zinc,  in 
successive  portions,  until  a  small  quantity  of  the  liquid,  being  filtered,  passes 
colourless.  Then  filter  the  liquid,  acidulate  it  slightly  with  acetic  acid,  and 
evaporate  that  crystals  may  form."  U.  S. 

"  Take  of  Carbonate  of  Zinc  two  ounces  [avoirdupois]  ;  Acetic  Acid  Jine 
/luidijunct's,  or  a  sufficiency  ;  Distilled  Water  six  fiuidounces.  Add  the  Car- 
bonate of  Zinc  in  successive  portions  to  three  [Huidjounces  of  the  Acetic  Acid, 
previously  mi.Kod  with  the  Water  in  a  flask;  heat  gently,  add  by  degrees  the 
remainder  of  the  Acid  till  the  carbonate  is  dissolved;  boil  for  a  few  minutes, 
filter  while  hot,  and  set  it  aside  for  two  days  to  crystallize.  Decant  the  mother- 
liquor  ;  evaporate  to  one-half,  and  again  set  it  aside  for  two  days  to  crystallize. 
Place  the  crystals  in  a  funnel  to  drain,  then  spread  them  on  filtering  paper  on 
a  porous  tile,  and  dry  them  by  exposure  to  the  air  at  ordinary  temperatures."  Br. 

In  the  U.  S.  process  the  lead  is  wholly  precipitated  by  the  zinc,  which  forms 
with  the  acetic  acid  the  acetate  of  zinc  in  solution.  In  order  to  be  sure  that  the 
solution  is  entirely  free  from  lead,  it  is  tested  with  iodide  of  potassium,  which 
will  produce  a  yellow  precipitate  if  any  of  the  lead  remain  unprecipitated.  The 
crystals  of  acetate  of  zinc,  as  first  obtained,  are  apt  to  be  coloured  with  iron. 
Should  this  be  the  case,  a  boiling  solution  of  them  in  distilled  water  is  to  be 
treated  by  the  addition  of  successive  portions  of  precipitated  carbonate  of  zinc, 
until  a  small  quantity  of  the  liquid,  being  filtered,  passes  colourless.  The  zinc 
of  the  carbonate  of  zinc  precipitates  the  iron,  and  takes  its  place  in  the  solu- 
tion ;  and  the  iron  is  known  to  be  all  removed,  when  a  portion  of  the  solution 
is  found,  upon  trial,  to  filter  colourless.  This  mode  of  purifying  the  acetate  of 
zinc  from  iron  was  suggested  by  Professor  Procter,  and  was  adopted  in  the  U.  S. 
Pharmacopoeia  of  1850,  in  place  of  the  mode  by  means  of  a  solution  of  chlori- 
nated lime,  which  he  found  to  separate  the  iron  imperfectly.  The  necessary 
carbonate  of  zinc  may  be  obtained  extemporaneously,  by  converting  one-thir- 
tieth of  the  coloured  solution  of  the  acetate  into  carbonate  by  precipitating  it 
with  carbonate  of  potassa  in  slight  excess,  as  originally  proposed  by  Prof.  Proc- 
ter. The  precipitated  carbonate,  first  washed  from  acetate  of  potassa,  is  added 
in  the  state  of  magma  to  the  coloured  solution,  boiling  hot.  During  the  evapo- 
ration of  the  solution  of  the  acetate  of  zinc,  a  small  portion  of  the  acetic  acid 
is  lost;  and  hence  the  necessity  of  acidulating  with  a  few  drops  of  acetic  acid 
before  crystallizing.  In  the  British  process,  there  is  simply  a  decomposition  of 
the  carbonate  of  zinc  by  acetic  acid,  with  the  formation  of  acetate  of  zinc  in 
solution,  and  the  escape  of  carbonic  acid.  Though  not  an  economical  process, 
it  has  the  recommendation  of  being  easily  performed,  and  of  yielding  a  pure 
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product.  In  relation  to  the  acetate  of  zinc,  see  a  paper  by  Mr.  Ambrose  Smith, 
contained  in  the  Amer.  Journ.  of  Pharm.  (vii.  14). 

Properties,  &c.  Acetate  of  zinc,  when  carefully  crystallized,  is  in  colourless 
hexagonal  plates,  which  effloresce  in  a  dry  air.  As  found  in  the  shops  it  is  in 
white  micaceous  crystals.  It  is  very  soluble  in  water,  moderately  so  in  rectified 
spirit,  and  has  an  astringent,  metallic  taste.  The  solution  yields  white  precipi- 
tates with  ferrocyanide  of  potassium  and  hydrosulphuret  of  ammonia.  The  pre- 
cipitate thrown  down  by  ammonia  from  the  pure  salt  is  entirely  redissolved  by 
an  excess  of  the  precipitant ;  but,  if  sesquioxide  of  iron  be  present,  it  will  be  left 
undissolved.  Acetate  of  zinc  is  decomposed  by  the  mineral  acids,  with  the  escape 
of  acetous  vapours.  It  consists  of  one  eq.  of  acetic  acid  51,  one  of  protoxide  of 
zinc  40-3,  and  two  of  water  18=  109  3  {ZnO,C^Yi.p^-\-  2H0). 

Medical  Properties.  Acetate  of  zinc  is  used  almost  exclusively  as  a  local 
remedy.  It  is  employed  principally  as  an  astringent  collyrium  in  ophthalmia, 
and  as  an  injection  in  gonorrhoea,  after  the  acute  stage  in  these  affections  has 
passed.  The  strength  of  the  solution,  usually  prescribed,  is  one  or  two  grains 
to  a  fiuidounce  of  distilled  water.  B. 

ZINCI  CARBONAS  PRzECIPITATA.  U.  S.  Zinci  Carbonas. 
JBr.    Precipitated  Carbonate  of  Zinc.   Carbonate  of  Zinc. 

"  Take  of  Sulphate  of  Zinc,  Carbonate  of  soda,  each,  twelve  troyounces  ;  Wa- 
ter eight  pints.  Dissolve  the  salts  separately,  with  the  aid  of  heat,  each  in  four 
pints  of  the  Water.  Then  mix  the  solutions,  and,  having  stirred  the  mixture, 
set  it  by  that  the  powder  may  subside.  Lastly,  having  poured  off  the  superna- 
tant liquid,  wash  the  precipitate  with  hot  water  until  the  washings  are  nearly 
tasteless,  and  dry  it  with  a  gentle  heat."  U.  S. 

"  Take  of  Sulphate  of  Zinc  ten  ounces  [avoirdupois] ;  Carbonate  of  Soda 
fen  ounces  and  a  Aa//[avoird.] ;  Boiling  Distilled  Water  a  sufficiency.  Dis- 
solve the  Carbonate  of  Soda  with  a  pint  [Imperial  measure]  of  the  Water  in  a 
capacious  porcelain  vessel,  and  pour  into  it  the  Sulphate  of  Zinc  also  dissolved 
in  a  pint  [Imp.  raeas.]  of  the  Water,  stirring  diligently.  Boil  for  fifteen  minutes 
after  effervescence  has  ceased ;  and  let  the  precipitate  subside.  Decantthe  super- 
natant liquor,  pour  on  the  precipitate  three  pints  of  boiling  Distilled  Water,  agi- 
tating bri.skly ;  let  the  precipitate  again  subside;  and  repeat  the  process  of 
affusion  of  hot  Distilled  Water  and  subsidence,  till  the  washings  are  no  longer 
precipitated  by  chloride  of  barium.  Collect  the  precipitate  on  calico,  let  it  drain, 
and  dry  it  with  a  gentle  heat."  Br. 

In  view  of  the  impurities  and  frequent  falsification  of  the  native  carbonate  of 
zinc,  the  revisers  of  the  U.  S.  Pharmacopoeia  conceived  that  it  would  be  best  to 
discard  altogether  the  old  preparation,  which  in  the  edition  of  1850  was  still  re- 
tained under  the  changed  name  of  Ca/ami>ia,  and  to  recognise  exclusively  the 
new  one  first  adopted  in  1850.  In  the  U.  S.  formula  a  double  decomposition  takes 
place  between  the  salts  employed,  resulting  in  the  formation  of  sulphate  of  soda 
in  solution,  and  carbonate  of  zinc  which  precipitates.  Carbonate  of  soda  is  pre- 
ferable to  carbonate  of  potassa  for  decomposing  the  sulphate ;  since  the  former 
gives  rise  to  sulphate  of  soda,  which  is  more  easily  washed  away  than  sulphate 
of  potassa  derived  from  the  latter.  Boiling  water  is  properly  used  in  the  process, 
in  order  to  obtain  a  pulverulent  precipitate,  which  is  readily  washed.  If  cold 
solutions  are  used,  a  gelatinous  precipitate  is  formed,  which  is  washed  with  diffi- 
culty. The  present  British  formula  is  essentially  the  same  with  that  of  the  U.  S. 
Pharm.,  having  superseded  the  Dublin  process,  in  which  the  reacting  salts  were 
chloride  of  zinc  and  carbonate  of  soda. 

Properties,  &c.  Precipitated  carbonate  of  zinc  is  in  the  form  of  a  very  soft, 
loose,  white  powder,  resembling  magnesia  alba.  It  dissolves  in  dilute  sulphuric 
acid  with  effervescence,  forming  a  solution  having  the  characters  of  a  solution  of 
sulphate  of  zinc.  If  adulterated  with  chalk,  it  will  be  only  partly  soluble  in  this 
acid.  Precipitated  carbonate  of  zinc  is  often  sold  under  the  incorrect  name  of 
flowers  of  zinc,  a  name  which  properly  belongs  only  to  the  oxide,  as  obtained 
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by  combustion.  When  obtained  from  boiling  solutions  of  sulphate  of  zinc  and 
carbonate  of  soilu,  it  lian  tlie  coniponition,  according  to  Schindler  and  Lefort, 
HZuO,aC"U.^  +  «)I10.  {Journ.de  r/iarin., 'da  Her.,  x\.'d2i).)  According  to  the  Hr. 
riiarniufopceia,  it  conhistH,  as  thus  prepared,  of  oneeq.  of  carbonate  and  two  eqs. 
of  oxide  of  zinc,  with  three  eqs,  of  water(ZnO,CO, -)- 2ZnO -f- 3II0),  The 
basic  character  of  the  salt  isexphiined  by  the  fact  that  effervescence  of  carbonic 
acid  takes  place  on  mixing  the  solutions.  It  is  employed  for  the  same  purposes 
as  prepared  calamine,  and  is  gradually  superseding  the  spurious  article  usually 
sold  under  that  name.  The  U.  8.  IMuinnacopoeia  orders  a  cerate  made  from  it  as 
a  sub.siitute  for  calamine  cerate.  (See  Ceratxnn  Zinci  Carbonatin.) 

0(1'.  Prep.  Zinci  Acetas,  Br.;  Ceratum  Zinci  Carbonatis,  U.  S.;  and  Zinci 
Oxidum.  13. 

ZINCI  CIILORIDUM.  U.S.,  Br.   Chloride  of  Zinc.  Butter  of  Zim. 

"  Take  of  Zinc,  in  small  pieces,  two  Iroyounces  and  a  half;  Nitric  Acid,  Pre- 
pared Chalk,  each,  .sia-ty  grains  ;  Muriatic  Acid,  Water,  each,  a  sufficient  quan- 
tity. To  the  Zinc,  in  a  glass  or  porcelain  vessel,  add  gradually  sufficient  Muriatic 
Acid  to  dissolve  it ;  then  strain  the  solution,  add  the  Nitric  Acid,  and  evaporate 
to  dryness.  Dissolvethe  dry  mass  in  fivefluidouncesofthe  Water,  add  the  Chalk, 
and  allow  the  mixture  to  stand  for  twenty-four  hours.  Then  filter  into  an  eva- 
porating basin,  and  again  evaporate  to  dryness.  Lastly,  fuse  the  dry  ma.ss  in  the 
basin,  pour  out  the  liquid  on  a  flat  stone,  and,  when  it  has  congealed,  break  the 
mass  in  pieces,  and  keep  the  fragments  in  a  well-stopped  bottle."  U.  S. 

"  Take  of  Granulated  Zinc  sixteen  ounces  [avoirdupois]  ;  Hydrochloric  Acid 
forty-four  fiuidounces[\m^ev\i\\  measure];  Solution  of  Chlorine  a  SM^ciOicy; 
Carbonate  of  Zinc  half  an  ounce  [avoird.],  or  a  sufficiency ;  Distilled  Water 
one  pint  [Imp.  meas.].  Put  the  Zinc  into  a  porcelain  basin,  add  by  degrees  the 
Hydrochloric  Acid  previously  mixed  with  the  Water,  and  aid  the  action  by 
gently  warming  it  on  a  sand-bath  until  gas  is  no  longer  evolved.  Boil  for  half 
an  hour,  supplying  the  water  lost  by  evaporation,  and  allow  it  to  stand  on  a  cool 
part  of  a  sand-bath  for  twenty-four  hours,  stirring  frequently.  Filter  the  product 
into  a  gallon  bottle,  and  pour  in  the  Solution  of  Chlorine  by  degrees,  with  fre- 
quent agitation,  until  the  fluid  Acquires  a  permanent  odour  of  chlorine.  Add  the 
Carbonate  of  Zinc,  in  small  quantities  at  a  time,  and  with  renewed  agitation, 
until  a  brown  sediment  appears.  Filter  through  paper  into  a  porcelain  basin, 
and  evaporate  until  a  portion  of  the  liquid,  withdrawn  on  the  end  of  a  glass  rod 
and  cooled,  forms  an  opaque  white  solid.  Pour  it  out  now  into  proper  moulds, 
and  when  the  salt  has  solidified,  but  before  it  has  cooled,  place  it  in  closely 
stoppered  bottles."  Br. 

In  the  U.  S.  process  the  chloride  of  zinc  is  first  formed  in  solution  by  dissolv- 
ing zinc  in  muriatic  acid.  The  nitric  acid  added  sesquioxidizes  any  iron  which 
may  have  existed  as  an  impurity  in  the  zinc.  By  evaporating  to  dryness  and  re- 
dissolving  in  water,  most  of  the  sesquioxide  of  iron  is  left  behind.  Lastly,  in 
order  to  remove  any  remains  of  iron,  a  small  portion  of  chalk  is  added,  which 
precipitates  it  as  a  sesquioxide  ;  and  the  mixture,  after  standing,  is  filtered  and 
evaporated  to  dryness  This  process  is  the  same  as  that  of  the  French  Codex. 
The  British  agrees  with  the  U.  S.  process  in  first  preparing  the  chloride  of 
zinc  in  solution  ;  but  differs  in  the  mode  of  getting  rid  of  the  iron.  Instead  of 
nitric  acid  it  uses  chlorine,  which  combines  with  the  iron  to  form  a  chloride; 
and,  carbonate  of  zinc  being  then  added,  the  zinc  combines  with  the  chlorine  to 
increase  the  product  of  chloride  of  zinc,  while  the  oxygen  of  the  oxide  of  zinc, 
the  carbonic  acid,  and  the  iron  unite  as  the  carbonate  of  iron,  which  is  depo- 
sited. As  this  preparation  is  used  chiefly  as  a  caustic,  it  is  melted  and  cast  into 
moulds  as  the  last  step  in  the  Br.  process.  In  relation  to  this  chloride,  the  reader 
is  referred  to  a  paper  by  Mr.  B.  J.  Crew  in  the  Am.  Journ.  of  P harm.,  May, 
1853,  p.  203. 

M.  Rhighini  prepares  this  chloride  by  double  decomposition  between  solu- 
tions of  chloride  of  barium  and  sulphate  of  zinc.  Sulphate  of  baryta  is  precipi- 
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tated,  and  chloride  of  zinc  remains  in  solution,  from  which  it  is  obtained  in  white 
flaky  crystals  by  due  evaporation. 

Properties.  Chloride  of  zinc  is  generally  in  white,  amorphous  or  granulated 
masses,  sometimes  in  cylinders  or  tablets,  and  very  deliquescent.  When  pure,  it 
is  wholly  soluble  in  water,  alcohol, 'and  ether;  but,  as  prepared  by  the  U.  S.  for- 
mula, it  contains  some  oxychloride,  which  is  left  undissolved  by  water.  Accord- 
ing to  M.  Lassaigne,  commercial  chloride  of  zinc  sometimes  contains  as  much  as 
12  per  cent,  of  arseniate  of  zinc,  which,  being  insoluble  in  solution  of  chloride  of 
zinc,  will  be  left  undissolved  when  the  chloride  is  treated  with  water.  (Phillips^s 
Ti-ans.  of  the  Land.  Pharm.,  1851,  p.  375.)  Its  solution  yields  with  nitrate  of 
silver  a  white  precipitate  (chloride  of  silver)  insoluble  in  nitric  acid  ;  and  with 
ammonia  and  potassa  a  white. precipitate,  soluble  in  thosereagents  when  added 
in  excess.  The  carbonates  of  potassa  and  soda  also  throw  down  white  precipi- 
tates, which  are  not  dissolved  by  an  excess  of  the  precipitants.  Chloride  of  zinc 
has  a  strong  tendency  to  combine  with  organic  bases,  forming  crystallizable 
compounds,  as  with  strychnia,  morphia,  quinia,  cinchonia,  &c.;  in  this  respect 
resembling  certain  other  metallic  chlorides,  as  of  platinum,  palladium,  gold,  and 
mercury.  {Journ.  de  Pharm.,  4e  ser.,  iii.  56.)  When  exposed  to  heat  chloride 
of  zinc  first  melts  and  then  sublimes.  When  pure  it  gives  white  precipitates 
with  ferrocyanide  of  potassium  and  hydrosulphuret  of  ammonia.  A  blue  pre- 
cipitate with  the  former  test  would  indicate  iron,  a  dark  one  with  the  latter, 
lead.    It  consists  of  one  eq.  of  zinc  32-3,  and  one  of  chlorine  35'5  =  67'8. 

Medical  Properties  and  Uses.  This  chloride  was  introduced  into  medicine 
by  Dr.  Papenguth,  of  St.  Petersburg,  and  subsequently  recommended  by  Prof. 
Hancke,  of  Breslau,  and  Dr.  Canquoin,  of  Paris.  Internally  it  has  been  given 
as  an  alterative  and  antispasmodic  in  scrofula,  epilepsy,  chorea,  and,  combined 
with  hydrocyanic  acid,  in  facial  neuralgia.  Its  chief  use,  however,  has  been  as 
an  escharotic,  applied  to  cancerous  affections,  and  to  ulcers  of  an  anomalous  and 
intractable  character.  When  thus  used,  it  not  only  destroys  the  diseased  struc- 
ture, but  excites  a  new  action  in  the  surrounding  parts.  As  a  caustic  it  has  the 
advanta<re  of  notcausing  constitutional  disorder  from  absorption,  an  effect  which 
is  sometimes  produced  by  the  arsenical  preparations. 

Dr.  Canquoin  prepares  the  chloride  of  zinc,  as  an  escharotic,  by  thoroughly 
and  quickly  mixing  it  with  wheat  flour  and  water  into  a  paste  of  four  different 
strengths,  containing  severally  an  ounce  of  the  chloride,  incorporated  with  two, 
three,  four,  and  five  ounces  of  flour ;  fifteen  drops  of  water  being  added  for  every 
ounce  of  flour,  or  sufficient  to  form  the  paste.  It  is  applied  in  cakes  from  a  twelfth 
to  a  third  of  an  inch  in  thickness,  and  produces  an  eschar  more  or  less  deep  (from 
a  line  to  an  inch  and  a  half),  according  to  the  thickness  and  strength  of  the  paste, 
the  length  of  the  application,  and  the  nature  of  the  part  acted  on.  The  strongest 
paste  is  applied  to  lardaceous  and  fibro-cartilaginous  structures;  the  second  to 
carcinomatous  tumours.and  very  painful  cancers  which  have  not  much  thickness, 
and  the  third  to  cancerous  affections  in  persons  who  have  a  dread  of  the  use  of 
the  knife.  These  preparations,  applied  to  the  skin  denuded  of  its  cuticle  by  means 
of  a  blister,  excite  in  a  few  minutes  a  sensation  of  heat,  and  afterwards  violent 
burning  pain.  The  eschar,  which  is  white,  thick,  and  very  hard,  falls  off,  with 
the  aid  of  an  emollient  poultice,  between  the  eighth  and  twelfth  days.  To  de- 
stroy thick  cancerous  tumours,  having  an  uneven  surface,  and  situated  in  fleshy 
parts.  Dr.  Canquoin  uses  a  caustic  formed  of  one  part  of  chloride  of  zinc,  half  a 
part  of  chloride  of  antimony,  and  two  and  a  half  parts  of  flour,  made  into  a 
paste  with  water.  In  all  cases,  the  caustic  is  to  be  reapplied,  after  the  falling 
off  of  the  eschar,  until  the  whole  morbid  structure  is  destroyed.  When  the  skin 
is  unbroken,  it  is  now  usual  to  destroy,  not  merely  the  cuticle,  but  the  true  skin 
also,  by  means  of  the  acid  nitrate  of  mercury,  to  the  extent  desired  for  the  chlo- 
ride to  operate.  This  is  applied,  spread  on  lint,  and  the  dressing  is  covered  with 
a  portion  of  cotton  wadding,  to  absorb  any  discharge,  and  to  preserve  a  uniform 
temperature.  The  surrounding  skin  should  be  protected  from  the  caustic  by  a 
thickly-spread  dressing  of  simple  cerate,  containing  as  much  chloroform  as  it 


PART  II.  Zincum.  1511 

will  take  up,  as  recominondetl  by  Dr.  E.  S.  Havlland,  of  London.  M.  Bonnet 
has  applied  the  paste  of  chloride  of  zinc  to  the  treatment  of  aneuriHm.  Ho  ha« 
reported  the  complete  cure  of  one  case  of  suhehivinn  aneurinni  from  a  penetrat- 
inj<  wound,  by  a  continued  Heries  of  applications  of  the  paste.  Every  two  or  three 
days,  the  superlicial  layers  of  the  slough  were  removed  by  a  bistoury.  At  the 
end  of  the  second  month,  the  eschar  Ixjgan  to  detach  itself  without  any  hemor- 
rhaufe,  and  the  clot  came  away  with  the  eschar.  Chloride  of  zinc  has  also  been 
used  successfully  by  M.M.  Bonnet  and  Gensoul  in  the  treatment  of  aneurism  by 
anastomosis.  {Med.  Tiinex  and  Gaz.,Ju\y2S,  1853.)  Instead  of  Hour,  Dr.  Alex. 
Ure,  of  Glasgow,  mi.xes  the  chloride  with  pure  anhydrous  sulphate  of  lime  in 
impalpable  powder.  He  states  that  this  has  the  advantages  of  furnishing  a 
porous  medium  from  which  the  escharotic  gradually  exudes  into  the  morbid 
structure,  and  of  forming  afterwards,  by  acquiring  a  firmer  consistence,  an  im- 
pervious case  for  the  eschar.  Mr.  Cock,  of  Guy's  Hospital,  has  imitated  this 
mode  of  preparing  the  chloride,  so  as  to  form  a  caustic  which  may  be  limited  in 
its  action,  and  does  not  run.  It  may  be  prepared  as  a  caustic  seton,  by  thickly 
covering  a  waxed  cotton  wick  with  Dr.  Canquoin's  caustic  paste,  and  then  roll- 
ing it  out  in  the  form  of  a  cylinder,  according  to  the  plan  of  M.  Ancrenis,  of 
Lyons.  A  thread  is  wound  spirally  round  the  cylinder  to  give  it  firmness.  Mr. 
Calloway,  of  Guy's  Hospital,  has  employed  the  chloride  of  zinc  with  considera- 
ble success  in  the  treatment  of  naevi  materni.  He  rubs  it,  at  intervals,  on  the  part 
until  the  skin  becomes  slightly  discoloured.  The  late  Mr.  Guthrie  used  it  with 
advantage  for  penetrating  the  hard  case  of  new  bone  which  forms  over  a  seques- 
trum, in  order  to  expose  the  latter,  and  permit  its  convenient  extraction. 

Chloride  of  zinc  is  an  ingredient  in  the  complex  caustic  formed  of  chlorides, 
employed  by  Prof.  Landolfi,  of  Naples,  in  the  treatment  of  cancer.  For  his  for- 
mula, seepages  181-2.  This  treatment  was  reported  on  unfavourably,  in  1856, 
by  a  committee  of  the  French  Academy  of  Medicine,  headed  by  M,  Broca  (See 
Ranking's  Abstract,  no.  24,  p.  100.)  The  cancer  caustic  of  Dr.  J.  W.  Fell  con- 
sists of  chloride  of  zinc,  mixed  with  bloodroot,  and  made  into  a  paste  with  flour 
and  water.  It  is  not  supposed  that  the  bloodroot  has  any  decided  caustic  effect ; 
so  that  the  local  treatment  of  cancer  by  Dr.  Fell  is  virtually  the  same  as  that 
recommended  in  certain  cases  by  Dr.  Canquoin. 

Chloride  of  zinc,  with  a  view  to  its  escharotic  effect,  may  be  formed  extempo- 
raneously by  means  of  galvanism,  on  the  plan  recommended  by  an  English  phy- 
sician. Dr.  Thomas  Smith.  A  simple  galvanic  circle  is  formed  by  riveting  a  disc 
of  zinc,  of  the  size  of  the  eschar  desired,  to  a  disc  of  silver  of  equal  size ;  the 
pair  being  excited  by  a  piece  of  spongio-piline,  placed  on  the  silver,  and  moist- 
ened with  a  solution  of  common  salt  The  little  battery  is  then  fixed  upon  the 
skin  by  means  of  strips  of  adhesive  plaster.  Once  in  twelve  hours  it  must  be 
removed,  and  washed  in  salt  and  water,  and  then  reapplied.  By  the  electroh^sis 
of  the  common  salt  chlorine  is  liberated,  which,  combining  with  the  zinc,  converts 
it  to  a  certain  extent  into  the  chloride.  This,  acting  on  the  skin,  exercises  its 
caustic  effect ;  and  at  the  end  of  twelve  days  a  white  e-schar  is  formed.  This 
mode  of  forming  an  issue  has,  according  to  Dr.  Smith,  the  advantage  of  lieing 
less  painful  than  those  usually  emploj^ed. 

According  to  M.  E.  Robiquet,  chloride  of  zinc  may  be  made  into  a  very  mal- 
leable, pliable  caustic,  susceptible  of  taking  any  shape  desired  by  the  surgeon, 
by  melting  it  with  an  equal  weight  of  gutta-percha.  (See  page  446.) 

For  internal  exhibition,  the  most  convenient  form  is  a  solution  in  the  spirit 
of  ether,  in  the  proportion  of  half  an  ounce  to  three  fluidounces.  Of  this  from 
four  to  eight  drops  may  be  given  twice  a  day.  Dr.  Lloyd,  of  London,  has  found 
chloride  of  zinc  useful  as  an  injection  in  the  acute  stage  of  gonorrhoea,  made  of 
the  strength  of  about  two  grains  to  three  fluidounces  of  distilled  water,  and  em- 
ployed once  in  five  or  six  hours.  A  solution  of  one  grain  to  the  fluidounce  is 
used  by  Mr.  Critchett,  of  the  Royal  Ophthalmic  Hospital,  London,  as  a  colly- 
rium  in  vascular  and  thickened  conjunctiva,  forming  a  sort  of  gleet  of  the  eye. 

In  overdoses  chloride  of  zinc  acts  as  a  corrosive  poison,  producing  burning 
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pain  in  the  gullet  and  stomach,  nausea  and  vomiting,  cold  sweats,  depression 
of  the  pulse,  and  cramps  of  the  legs.  According  to  Dr.  T.  Stratton,  surgeon 
E..  N.,  who  treated  two  cases  of  poisoning  with  this  chloride  at  Montreal,  the 
best  antidotes  are  the  carbonated  alkalies,  which  act  by  converting  the  poison 
into  carbonate  of  zinc.  Should  the  alkalies  not  be  at  hand,  a  solution  of  common 
soap  should  be  immediately  and  freely  given.  (Med.  Exam.,  Feb.  1849;  from  the 
Brit.  Am.  Journ.  of  Med.  and  Phys.  Sci.)  Dr.  Letheby  reports  a  fatal  case  of 
poisoning  by  this  chloride  occurring  in  a  child.  The  form  of  chloride  swallowed 
was  Burnett's  disinfecting  fluid.  (See  Liquor  Zinci  Ghloridi.)  Its  local  effect 
was  that  of  a  corrosive  on  the  lips,  mouth,  and  fauces.  Among  the  constitutional 
effects  were  paralysis  of  the  voluntary  muscles,  coldness  of  the  surface,  dilated 
pupil,  and  coma.* 

Off.  Prep.  Liquor  Zinci  Chloridi,  Br.  B. 

ZINCI  OXIDUM.  U.  S.,Br.     Oxide  of  Zinc. 

"  Take  of  Precipitated  Carbonate  of  Zinc  twelve  troyounces.  Expose  it,  in  a 
shallow  vessel,  to  a  low-red  heat  until  the  water  and  carbonic  acid  are  wholly 
expelled."  U.  S. 

"  Take  of  Carbonate  of  Zinc  six  ounces.  Place  the  Carbonate  of  Zinc  in  a 
loosely  covered  Hessian  crucible,  and  expose  it  to  a  dull  red  heat  until  a  por- 
tion, taken  from  the  centre  of  the  contents  of  the  crucible  and  cooled,  no  longer 
effervesces  when  dropped  into  diluted  sulphuric  acid.  Let  the  crucible  cool,  and 
transfer  the  product  to  stoppered  bottles."  Br. 

Both  the  Pharmacopoeias  prepare  the  oxide  of  zinc  from  the  carbonate  al- 
ready formed.  By  referring  to  the  article  on  Precipitated  Carbonate  of  Zinc, 
it  will  be  found  that  it  is  obtained  in  the  U.  S.  and  Br.  processes  from  sul- 
phate of  zinc,  by  the  decomposing  influence  of  carbonate  of  soda.  Other 
methods  of  obtaining  the  carbonate  of  zinc  are  by  the  mutual  decomposi- 
tion of  the  chloride  and  carbonate  of  soda  and  the  sulphate  and  carbonate 

*  The  following  table,  showing  the  percentage  of  anhydrous  chloride  of  zinc  in  solutions 
of  different  densities,  prepared  by  Mr.  Charles  Bullock,  should  have  been  given  under  the 
heading  of  Liquor  Zinci  Chloridi,  but  had  not  attracted  our  attention  when  revising 
that  article  for  the  present  edition  of  the  Dispensatory.  The  table  is  taken  from  the 
Am.  Journ.  of  Pharm.,  Sept.  1868,  p.  397.  The  densities  marked  *  were  found  by  expe- 
riment, the  others  were  calculated. 
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1-6124 

18 
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19 
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65 

1-4807 

88 
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43 
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66 
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89 
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21 
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44 
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67 

1-4937 

90 
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22 

1-1789 

45 
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68 

1-5003 

91 
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23 

1-1864 

46 
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69 
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of  ammonia ;  but  the  officinal  plan  is  to  be  preferred.  M.  Lcfort  found  it  to 
furnish  u  carbonate  which  is  washed  with  facility,  and  ia  convertiljle  by  calci- 
nation Into  a  pure  oxide,  readily  reduced  to  an  impalpable  and  very  light  pow- 
der. {Juurn.  dt'.  Pharm.,  3e  Her.,  xi.  329.)  It  i.s,  besides,  more  economiAl.  The 
carbonate  of  zinc,  in  whatever  way  obtained,  is  exposed  to  heat  to  drivo  off  the 
carbonic  acid  and  water,  in  order  to  obtain  the  oxide.  Accordiuf^  to  Mohr,  a 
full  red  heat  is  not  necessary  ;  a  temperature  between  536°  and  572°  being  suf- 
ficient. It  is  probable  that  an  unnecessarily  high  heat  injures  the  oxide  as  a 
therapeutic  agent. 

Oxide  of  zinc  may  be  obtained  by  the  combustion  of  the  metal ;  and  in  this 
way  it  was  formerly  prepared  by  the  Dublin  College.  Zinc  melts  at  773°,  and 
immediately  becomes  covered  with  a  fdm  of  gray  oxide.  When  the  temperature 
reaches  nearly  to  redness,  it  takes  fire  and  burns  with  an  intense  white  light, 
generating  the  oxide  in  the  form  of  very  light  and  white  flocculi,  resembling 
carded  wool,  which  quickly  fill  the  crucible,  and  are  in  part  driven  into  the  atmo- 
sphere by  the  current  of  air.  The  late  Mr.  G.  D.  Midgely,  of  London,  several 
years  ago,  called  attention  to  the  production  of  oxide  of  zinc  by  combustion,  and 
gave  a  description  of  the  apparatus  by  which  he  was  enabled  to  prepare  from 
one  to  two  hundred  weight  of  the  oxide  at  one  operation.  It  consisted  of  a  large 
muffle,  heated  to  redness  in  a  suitable  furnace,  and  supplied  with  zinc  from  time 
to  time  as  the  combustion  proceeded.  The  necessary  draught  of  air  was  conveyed 
from  the  muffle  by  a  tube,  passing  through  the  top  of  the  furnace,  and  terminating 
in  a  vessel  of  water,  in  which  the  portion  of  oxide  carried  up  by  the  current 
was  retained.  The  resulting  oxide  was  freed  from  particles  of  metallic  zinc  by 
being  passed  through  a  sieve. 

Properliea.  The  officinal  oxide  of  zinc  is  an  inodorous,  tasteless,  yellowish- 
white  powder,  insoluble  in  water  and  alcohol,  and  anhydrous.  As  obtained  by 
combustion  it  is  perfectly  white.  It  dissolves  readily  in  acids  without  efferves- 
cence; and  in  potassa  and  soda,  but  not  in  their  carbonates.  Being  anhydrous, 
it  is  insoluble  in  ammonia ;  but  the  impure  oxide  found  in  the  shops,  being  gene- 
rally hydrated,  is  soluble  in  that  alkali.  At  a  low  white  heat  it  fuses,  and  at 
full  whiteness  sublimes.  When  prepared  by  combustion  it  was  formerly  called 
pompholix,  nihil  album,  lana  philosophica,  and  flowers  of  zinc.  Its  neutral 
solution  in  acids  should  give  a  white  precipitate  with  ferrocyanide  of  potas.sium 
and  hydrosulphuret  of  ammonia.  If  the  precipitate  with  the  former  test  is  blu- 
ish-white, iron  is  indicated ;  if  black  with  the  latter,  lead  is  shown.  Prepared 
by  the  old  officinal  process,  namely,  by  precipitating  sulphate  of  zinc  with  am- 
monia, it  contains  the  subsulphate,  the  acid  of  which  may  be  detected  by  dis- 
solving the  oxide  in  nitric  acid,  and  precipitating  by  nitrate  of  baryta.  Some- 
times it  is  obtained  by  precipitating  chloride  of  zinc  with  ammonia,  in  which 
case  the  oxide  contains  subchloride,  easily  detected  by  nitrate  of  silver.  If  it 
contain  white  lead  or  chalk,  it  will  not  be  entirely  soluble  in  dilute  sulphuric 
acid,  but  an  insoluble  sulphate  of  lead  or  of  lime  will  be  left.  If  iron  be  pre- 
sent, brownish  red  flocks  of  sesquioxide  of  iron  will  remain  undissolved,  when 
the  muriatic  solution  of  the  oxide  is  treated  with  ammonia  in  excess.  Oxide  of 
zinc  consists  of  one  eq.  of  zinc  82-3,  and  one  of  oxygen  8  =  40  3. 

The  powder  sold  in  the  shops  as  oxide  of  zinc  is  often  very  impure.  Some- 
times the  carbonate  is  substituted  for  it,  showing  that  the  exposure  to  a  red 
heat  has  been  omitted.  In  this  case  the  preparation  will  effervesce  with  acids. 
Most  samples  contain  a  large  proportion  of  subsulphate,  showing  that  the  dis- 
carded but  productive  process  of  precipitating  the  sulphate  of  zinc  solution  by 
ammonia  has  been  employed.  Again,  other  samples  contain  subchloride.  These 
spurious  oxides  are  pointed  out  by  Mr.  Redwood,  of  London,  as  occurring  in 
the  English  market,  and,  no  doubt,  are  sold  in  the  shops  of  the  United  States. 
(See  Pharm.  Journ.,  Jan.  1855,  p.  SOL)  Unfortunately,  a  white  oxide  is  pre- 
ferred by  purchasers,  though  whiteness  is  generally  a  sign  of  impurity;  the 
officinal  oxide  being  yellowish-white. 

Medical  Properties  and  Uses.  This  oxide  is  tonic  and  antispasmodic.   It 
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has  been  given  in  chorea,  epilepsy,  hooping-cough,  spasm  of  the  stomach  de- 
pendent on  dyspepsia,  and  other  similar  affections.  Externally  it  is  employed 
as  an  exsiccant  to  excoriated  surfaces,  sometimes  by  sprinkling  it  on  the 
affected' part,  but  generally  in  the  form  of  ointment.  (See  Unguenhim  Zinci 
Oxidi.)  The  dose  is  from  two  to  eight  grains  or  more,  repeated  several  times 
a  day,  and  given  in  the  form  of  pill. 

Oxide  of  zinc,  prepared  by  combustion,  is  extensively  used  in  painting  as  a 
substitute  for  white  lead,  over  which  it  has  the  advantage  of  not  being  dis- 
coloured by  sulphuretted  hydrogen.  It  has,  moreover,  the  merit  of  not  pro- 
ducing injurious  effects  on  the  workmen  at  all  comparable  to  those  caused  by 
white  lead.  The  oxide  thus  prepared,  even  though  pure,  should  not  be  substi- 
tuted for  the  officinal,  as  its  state  of  aggregation  is  probably  different. 

Off.  Prep.  Unguentum  Zinci,  i^r.;  TJnguentum  Zinci  Oxidi,  {/.  5.       B. 

ZmCI  YALERIANAS.  U.S.,  Br.    Valerianate  of  Zinc. 

"  Take  of  Valerianate  of  Soda  txco  troyounces  and  a  half;  Sulphate  of  Zinc 
two  troyounces  and  four  hundred  and  twenty  grains  ;  Distilled  Water  a  suffi- 
cient quantify.  Dissolve  the  salts  separately,  each  in  twenty  fluidounces  of  Dis- 
tilled Water,  and,  having  heated  the  solutions  to  212°,  mix  them,  and-  set  the 
mixture  aside  to  crystallize.  Decant  the  mother-water  from  the  crystals,  and 
put  them  upon  a  filter  in  a  funnel  to  drain.  Mix  the  mother-water  and  the 
drainings,  evaporate  at  a  heat  not  exceeding  200°  to  four  fluidounces,  and 
again  set  aside  to  crystallize.  Add  the  crystals,  thus  obtained,  to  those  in  the 
funnel,  wash  the  whole  with  a  little  Distilled  Water,  and,  having  removed 
them  with  the  filter,  spread  them  on  bibulous  paper,  and  dry  them  with  a  heat 
not  exceeding  200°."  U.  S. 

"Take  of  Sulphate  of  Zinc  five  ounces  and  three-quainter s  [avoirdupois]; 
Valerianate  of  Soda j^ue  ounces  [avoird.]  ;  Distilled  Water  a  sufficiency.  Dis- 
solve the  Sulphate  of  Zinc  and  the  Valerianate  of  Soda,  each  in  two  pints  [Im- 
perial measure]  of  the  Water  ;  raise  both  solutions  to  near  the  boiling  point, 
mix  them,  cool,  and  skim  off  the  crystals  which  are  produced.  Evaporate  the 
mother-liquor  at  a  heat  not  exceeding  200°,  till  it  is  reduced  to  four  [fluid] 
ounces;  cool  again,  remove  the  crystals  which  have  formed,  and  add  them  to 
those  which  have  been  already  obtained.  Drain  the  crystals  on  a  paper  filter, 
and  wash  them  with  a  small  quantity  of  cold  Distilled  Water,  till  the  wash- 
ings give  but  a  very  feeble  precipitate  with  chloride  of  barium.  Let  them  now 
be  again  drained,  and  dried  on  filtering  paper  at  ordinary  temperatures."  Br. 

These  formulas  are  essentially  the  same  as  that  of  the  late  Dublin  Pharma- 
copceia.  In  the  formation  of  the  salt  a  double  decomposition  takes  place  be- 
tween the  reacting  salts,  resulting  in  the  production  of  valerianate  of  zinc  and 
sulphate  of  soda.  Upon  mixing  the  hot  solutions,  crystals  of  the  sparingly 
soluble  valerianate  of  zinc  form  on  the  surface  of  the  liquid;  and,  during  the 
progress  of  its  concentration  to  one-tenth,  more  of  them  are  successively  pro- 
duced. These  are  then  washed  with  cold  distilled  water  to  separate  adhering 
sulphate  of  soda,  drained  on  a  filter,  and  dried. 

Properties.  This  salt  is  in  white,  pearly  scales,  having  a  faint  odour  of  vale- 
rianic acid,  and  a  metallic,  styptic  taste.  It  dissolves  in  160  parts  of  cold  water, 
and  in  60  of  alcohol  of  0-833.  The  solutions,  which  have  an  acrid  reaction,  be- 
come turbid  on  the  application  of  heat,  but  clear  again  on  cooling.  The  salt, 
as  obtained  by  the  officinal  formulas,  is  anhydrous;  but,  when  formed  by  ex- 
actly saturating  carbonate  of  zinc,  made  into  a  paste  with  water,  with  valeri- 
anic acid,  it  contains  twelve  eqs.  of  water,  and,  when  dried  at  122°,  perfectly 
resembles  the  anhydrous  salt.  {G.  G.  Wittstein.)  Acetate  of  zinc,  impregnated 
with  oil  of  valerian,  has  been  substituted  for  this  salt;  but  at  present,  from 
the  relative  costliness  of  the  oil,  there  is  no  inducement  to  this  fraud.  The 
butyrate  of  zinc  has  been  sold  in  Paris  for  the  valerianate,  and  is  so  like  it  as 
not  to  be  distinguished  by  its  physical  properties.  The  two  salts,  however, 
may  be  discriminated  by  adding  a  concentrated  solution  of  the  acid  of  the  sus- 
pected salt,  obtained  by  distillation  with  sulphuric  acid,  to  a  concentrated  solu- 
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tion  of  acetate  of  copper.  If  the  acid  is  the  butyric,  its  addition  to  the  solution 
of  the  act'liito  disturlw  the  transparency  of  the  latter,  by  the  formation  of  a 
bluish-white  precipitate;  while,  if  the  valerianic,  no  change  i»»  produced.  (La- 
rocque  and  llnraxxt,  Journ.de  P/iarni.,  3e  scr.,  i.x.  430  ) 

Medical  Properlien.  Valerianate  of  zinc  was  proposed  aa  a  reniedy,  on  theo- 
retical grounds,  by  Prince  Louis-Lucien  Jionaparto.  Upon  trial  it  was  found  to 
possc.-'s  antispa.sniodic  properties.  By  some  of  the  Italian  physicians  it  has 
been  extolled  as  a  remedy  in  neuralgic  affections.  Dr.  Namias,  of  Venice,  em- 
ployed it  with  advantage  in  anomalous  nervous  affections,  attended  with  pal- 
pitation of  the  heart,  constriction  of  the  throat,  and  pain  in  the  head.  Dr. 
Francis  Dcvay,  of  Lyons,  found  it  useful  in  epilepsy,  and  in  the  nervous  affec- 
tions which  accompany  chlorosis.  The  dose  is  one  or  two  grains,  repeated 
several  times  a  day,  and  given  in  the  form  of  pill.  (See  a  paper  on  this  valeri- 
anate by  Prof.  Procter,  in  the  Am.  Journ.  of  F harm,  for  April,  1845.)        13. 

ZINCUM  GRANULATUM.  Br.    Granulated  Zinc. 

"  Take  of  Zinc  of  commerce  one  pound.  Fuse  it  in  an  earthen  crucible, 
heated  to  a  sufficient  but  not  excessive  degree  in  a  suitable  fire,  and  pour  the 
fluid  metal  in  a  thin  stream  into  a  vessel  containing  two  gallons  of  cold  water. 
Remove  the  Granulated  Zinc  from  the  water  and  dry  it."  Br. 

Off.  Prep.  Liquor  Ziuci  Chloridi,  Dr.;  Zinci  Chloridum,  Br.;  Zinci  Sul- 
phas, Br. 


TESTS. 

In  the  Appendix  of  the  British  Pharmacopoeia,  two  series  of  tests  are  given, 
one  qualitative,  the  other  quantitative,  to  which  frequent  reference  is  made 
throughout  that  work,  and  which,  so  far  as  they  are  not  incidentally  described 
in  the  Dispensatory,  require  a  special  notice  in  this  place;  as,  otherwise,  much 
that  has  been  stated  in  regard  to  the  British  Preparations  would  be  unintelligible. 

1.  Qualitative  Tests. 

Those  here  given  are  all  in  the  state  of  solution,  and  are  u.sed  for  determining 
the  character  of  particular  substances,  whether  isolated  or  in  composition;  thus 
enabling  us  to  ascertain  the  identity  of  medicines,  their  purity  or  impurity,  and 
the  character  of  the  foreign  ingredients  which  may  be  mixed  with  them  acci- 
dentally, or  with  a  view  to  adulteration. 

Solution  of  Acktate  of  Copper.  "  Take  of  Subacctate  of  Copper  of  Commerce,  in 
fine  powder,  half  an  ounce  [avoirdupois];  Acetic  Acid  one  Jlnidounce  [Imperial  measire]; 
Distilled  Water  a  sufficiency.  Dilute  the  Acid  with  half  a  fluidounce  [Imp.  meas.]  of  tho 
"Water;  digest  the  Subaeetate  of  Copper  in  the  mixture  at  a  temperature  not  exceeding 
212°  with  repeated  stirring,  and  continue  the  heat  until  a  dry  residue  i.s  obtained.  Di- 
gest this  in  four  [fluid]ounces  of  boiling  Distilled  "Water,  and  by  the  addition  of  more 
of  the  Water  make  up  the  solution  to  live  fluidounces.     Filter  it." 

Solution  of  Acetate  of  Potassa.  Dissolve  half  an  avoirdupois  ounce  of  Acetate 
of  Potassa  in  five  fluidounces  of  Distilled  Water,  and  filter. 

Solution  of  Acetate  of  Sooa.  Dissolve  half  an  avoirdupois  ounce  of  Acetate  of 
Soda  in  five  fluidounces  of  Distilled  Water,  and  filter. 

Solution  of  Albumen.  Mix,  by  trituration  in  a  mortar,  the  White  of  one  Egg  and 
four  fluidounces  of  Distilled  Water,  and  filter  through  clean  tow  previously  moistened 
with  Distilled  Water.     The  solution  should  be  prepared  when  wanted  for  use. 

Solution  of  Ammonio-nitrate  of  Silver.  "  Take  of  Nitrate  of  Silver,  in  crystals, 
a  q-uarter  of  an  ounce  [avoirdupois]  ;  Solution  of  Ammonia  half  a  fluidounce,  or  a  suffi. 
deney;  Distilled  Water  a  sufficiency.     Dissolve  the  Nitrate  in  eight  fluidouncea  of  iihe 
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"Water,  and  to  the  solution  add  the  Ammonia  until  the  precipitate  first  formed  is  nearly 
dissolved,     niter,  and  add  Distilled  Water,  so  that  the  bulk  may  be  ten  fluidounces." 

Solution  of  Ammonio-sulphate  of  Copi'er.  "  Take  of  Sulphate  of  Copper,  in  crys- 
tals, half  an  ounce  [avoirdupois];  Solution  of  Ammonia,  Distilled  Water,  each,  a  suffi- 
ciency. Dissolve  the  Sulphate  in  eight  fluidounces  of  the  Water,  and  to  the  solution  add 
the  Ammonia  until  the  precipitate  tirst  formed  is  nearly  dissolved.  Filter,  and  then  add 
Distilled  Water,  so  that  the  bulk  may  be  ten  fluidounces." 

Solution  of  Ammonio-sulphate  of  Magnesia.  "Take  of  Sulphate  of  Magnesia 
one  ounce  [avoirdupois]  ;  Chloride  of  Ammonium  [Muriate  of  Ammonia]  half  an  ounce; 
Solution  [  Water]  of  Ammonia  half  a  fluidounce ;  Distilled  Water  a  sufficiency.  Dissolve 
the  Sulphate  and  Chloride  in  eight  fluidounces  of  the  Water,  and  to  the  Solution  add 
the  Ammonia,  and  as  much  Distilled  Water  as  will  make  up  the  bulk  to  ten  fluidounces. 
Filter  it." 

Solution  of  Boracic  Acid.  Dissolve^/i"?/  grains  of  Boracic  Acid  in  one  fluidounce 
of  Rectified  Spirit,  and  filter. 

Solution  of  Bromine.  Upon  ten  mhiitns  of  Bromine,  in  a  bottle  furnished  with  an 
accurately  fitting  glass  stopper,  y^owv  five  fluidounces  of  Distilled  Water,  and  shake  several 
times.     Keep  the  solution  excluded  from  the  light. 

Solution  of  Carbonate  of  Ammonia.  "Take  of  Carbonate  of  Ammonia,  in  small 
pieces,  lialf  an  ounce  [avoirdupois]  ;  Distilled  Water  ten  fluidounces.  Dissolve  and  filter." 

Solution  of  Chloride  of  Ammonium.  Solution  of  Hydrochlorate  of  Ammonia. 
Dissolve  one  avoirdupois  ounce  of  Chloride  of  Ammonium  in  ten  fluidounces  of  Distilled 
Water,  and  filter. 

Saturated  Solution  of  Chloride  of  Calcium.  Dissolve /owr  ounces  [avoirdupois] 
of  Chloride  of  Calcium  in  flve  fluidounces  of  Distilled  Water,  and  filter. 

Solution  of  Chloride  of  Gold.  "Take  of  fine  Gold,  reduced  by  a  rolling  machine 
to  a  thin  lanuna,  sixty  g7'ains ;  Nitric  Acid  one  fluidounce  and  a /*.«(/ [Imperial  measure]; 
Hydrochloric  Acid  seven  fluidounces  [Imp.  moas.];  Distilled  Water  a  sufficiency.  Place 
the  Gold  in  a  flask  with  the  Nitric  and  six  fluidounces  of  the  Hydrochloric  Acid,  first 
mixed  with  four  fluidounces  of  the  Water,  and  digest  until  it  is  dissolved.  Add  to  the 
solution  the  additional  fluidounce  of  H^'drochloric  Acid,  evaporate  at  a  boat  not  exceed- 
ing 212°  until  acid  vapours  cease  to  be  given  ofl",  and  dissolve  the  Chloride  of  Gold  thus 
obtained  in  five  fluidounces  of  Distilled  Water.  The  solution  should  be  kept  in  a  stop- 
pered bottle." 

Solution  of  Chloride  of  Tin.  "Take  of  Granulated  Tin  one  ounce  [avoirdupois]; 
Hydrochloric  Acid  three  fluidounces ;  Distilled  Water  a  sufficiency.  Dilute  the  Acid  in 
a  flask  with  one  fluidounce  of  the  Water,  and,  having  added  the  Tin,  apply  a  moderate 
heat  until  gas  ceases  to  be  evolved.  Add  as  much  of  the  Water  as  will  make  up  the  bulk 
to  five  fluidounces,  and  transfer  the  solution,  together  with  the  undissolved  tin,  to  a  bottle 
with  an  accurately  ground  stopper." 

Solution  of  Gelatin.  "Take  of  Isinglass  [Ichthyocolla],  in  shveds,  fifty  grains; 
Warm  Distilled  W&tor  flve  fluidounces.  Mix  and  digest  for  half  an  hour  on  a  water-bath 
with  repeated  shaking,  and  filter  through  clean  tow  moistened  with  Distilled  Water." 

Solution  of  Iodate  or  Potash.  "Take  of  Iodine,  Chlorate  of  Potash,  esich,flfty 
grains ;  Nitric  Acid  eight  minims;  Distilled  Water  ten  fluidounces  and  a  half.  Rub  the 
Iodine  and  Chlorate  of  Potash  together  to  a  fine  powder ;  place  the  mixture  in  a  Florence 
flask,  and,  having  poured  upon  it  half  a  [fluid]ounce  of  the  Water  acidulated  with  the 
Nitric  Acid,  digest  at  a  gentle  heat  until  the  colour  of  the  iodine  disappears.  Boil  for 
one  minute,  then  transfer  the  contents  of  the  flask  to  a  capsule,  and  evaporate  to  perfect 
dryness  at  212°.  Finally  dissolve  the  residue  in  the  remaining  ten  [fluid]ounces  of  Dis- 
tilled Water,  filter  the  solution,  and  keep  it  in  a  stoppered  bottle." 

Solution  of  Iodide  of  Potassium.  Dissolve  one  avoirdupois  ounce  of  Iodide  of  Potas- 
sium in  ten  fluidounces  of  Distilled  Water,  and  filter. 

Solution  of  Oxalate  of  Ammonia.  "  Take  of  Oxalate  of  Ammonia  half  an  ounce 
[avoirdupois];  Warm  Distilled  Water  one  pint  [Imperial  measure].  Dissolve  and 
filter." 

Solution  of  Perchloride  of  Platinum.  "Take  of  thin  Platinum  foil  a  qxiarter 
of  an  ounce  [avoirdupois]  ;  Nitric  Acid,  Hydrochloric  Acid,  each,  a  sufficiency ;  Distilled 
Water  seven  fluidounces.  Mix  a  fluidounce  of  the  Nitric  Acid  with  four  fluidounces  of 
the  Hydrochloric  Acid  and  two  fluidounces  of  the  Water;  pour  the  mixture  into  a  small 
flask  containing  the  Platinum,  and  digest  at  a  gentle  heat,  adding  more  of  the  Acids 
mixed  in  the  same  proportion,  should  this  be  necessary,  until  the  metal  is  dissolved. 
Transfer  the  solution  to  a  porcelain  capsule,  add  to  it  a  fluidrachm  of  Hydrochloric  Acid, 
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and  evaporate  on  a  water-bnth  until  ac!fl  vapours  coa«e  to  be  pJven  off.  Let  tbe  retidua 
bo  dissolved  iu  the  remulnlng  five  [fluid]uunco»of  Distilled  Water.  Filter  and  preaervo 
in  a  stoppered  bottle." 

Solution  of  Piiobph  atk  or  Soda.  Dissolvo  one  avoirdupois  ounce  of  crystallized  Phos- 
phate of  Soda  in  ten  Jimdouncen  of  Distilled  "Water,  and  filter. 

Solution  of  Rkd  Prussiate  of  Potash.  Solution  of  Ferridryaniile  of  Potai^Hium. 
Dissolve  a  quarter  of  an  ounce  [avoirdupois]  of  crystallized  Ked  Prussiate  of  Potash  in 
five  fluidounces  of  l!)l8tllled  Water,  and  filter. 

Solution  of  Sulphatk  of  Indioo.  "Take  of  Tndipo,  dry  and  in  fine  powder, /w 
arainn;  Sulphuric  Acid  ten  jtuiduuncea.  Mix  the  Indijjo  with  a  fluidrachm  of  tho  Acid 
m  a  small  test  tube,  and  apply  tho  heat  of  a  water-bath  for  an  hour.  Pour  the  blue 
liquid  into  tho  remainder  of  the  Acid,  agitate  the  mixture,  and  when  the  undissolved 
indigo  has  subsided,  decant  tho  clear  liquid  into  a  stoppered  bottle." 

Solution  of  Sulphate  of  Iron.  Dissolve  ten  grains  of  Gnmulated  Sulphate  of  Iron 
in  one  Jluidounee  of  boiling  Distilled  Water,  and  filter.  This  solution  should  be  prepared 
•when  wanted  for  use. 

Solution  of  Sulphate  of  Lime.  "Take  of  Plaster  of  Paris  a  quarter  of  an  ounce 
[avoirdupois];  Distilled  Water  one ;)in<  [^Imperial  measure].  Rub  the  Plaster  of  Paris 
in  a  porcelain  mortar  for  a  few  miautes  with  two  [fluid]ouncos  of  the  Water,  introduce 
the  mixture  thus  obtained  into  a  pint  bottle  [Imp.  mnas.]  containing  tho  rest  of  the 
Water,  shake  well  several  times,  and  allow  the  undissolved  sulphate  to  subside.  When 
this  hjis  occurred,  filter." 

Solution  of  Sulphide  of  Ammonium.  "Take  of  Solution  of  Ammonia  five  fluid- 
ounces.  Put  three  fluidounces  of  the  Ammonia  into  a  bottle,  and  conduct  into  this  a 
stream  of  Sulphuretted  Hydrogen  so  long  as  this  gas  continues  to  be  absorbed  ;  then 
add  the  remainder  of  the  Ammonia,  and  transfer  the  solution  to  a  green-glass  bottle  furn- 
ished with  a  well-ground  stopper." 

Solution  of  Tartaric  Acid.  Dissolve  one  avoirdupois  ounce  of  crystallized  Tartaric 
Acid  in  eight  fluidounces  of  Distilled  Water,  add  two  fluidounces  of  Rectified  Spirit,  and 
keep  the  solution  in  a  stoppered  bottle.     The  spirit  is  added  to  preserve  the  solution. 

Solution  of  Yej.low  Prussiate  of  Potash.  Solution  of  Ferrocyanide  of  Potas- 
sium. Dissolve  a  quarter  of  an  ounce  [avoirdupois]  of  crystallized  "Yellow  Prussiate 
of  Potash  "  in  five  fluidounces  of  Distilled  Water,  and  filter. 

2.    Quantitative  Testa. 

The  quantitative  tests  are  intended  to  estimate  the  quantity  of  anv  particular 
substance  in  the  mixture  or  compound  submitted  to  examination.  They  are  all 
liquid,  being  denominated  in  the  British  Pharmacopoeia  Volumetric  Solutions, 
and  have  individually  been  frequently  referred  to,  throughout  the  Dispensatory, 
when  it  was  deemed  proper  to  indicate  a  method  of  determining  the  strength  of 
medicines  or  their  preparations  recognised  in:  the  British  Pharmacopoeia.  The 
method  of  operating  in  volumetric  analysis  is  simple.  The  quantities  of  tho 
substance  to  be  tested  are  expressed  by  grains,  those  of  the  test  solution  by  grain- 
measures,  that  is,  tbe  volume  of  a  grain  of  distilled  water  at  fiO°.  A  glass  tube 
(burette)  is  to  be  provided,  capable,  when  filled  up  to  a  point  marked  0,  of  con- 
taining 1000  grains  of  distilled  water  at  60°  F.,  and  beneath  this  point  graduated 
into  100  equal  parts.  Each  part,  therefore,  corresponds  to  10  grain-measures. 
Into  this  tube  the  volumetric  solution  is  to  be  introduced  of  a  certain  strength, 
so  that  the  quantity  of  the  substance  dissolved  which  maybe  consumed  in  the 
application  of  the  test  is  at  once  known,  by  observing  the  number  of  grain- 
measures  of  the  volumetric  solution  which  have  disappeared.  This  quantity, 
being  known,  measures  the  quantity  of  the  substance  acted  on  by  the  test,  sup- 
posing the  nature  of  the  reactions  to  be  understood,  and  the  equivalents  of  the 
several  substances  well  ascertained.  For  convenient  measurement  it  will  be 
necessary  to  have  a  cylindrical  glass  jar,  capable  of  holding  10,000  grains  of 
distilled  water  up  to  a  point  marked  0,  and  below  this  point  graduated  into  100 
equal  parts ;  and  a  flask  which,  when  filled  to  a  mark  on  the  neck,  contains  pre- 
cisely 10,000  grains  of  distilled  water  at  60°,  or  in  other  words,  has  a  capacity 
of  10,000  grain-measures.  The  volumetric  solutions,  before  being  used,  should 
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be  well  shaken,  in  order  that  they  may  be  uniform  throughout.    They  should 
be  kept  in  stoppered  bottles.  All  the  measurements  should  be  made  at  60°  F. 

Volumetric  Solution  of  Bichromate  of  Potassa.  Formula  of  the  salt  KO,2Cr05 
=147-5.  "Take  of  Bichromate  of  Potash  147-5  grains;  Distilled  Water  a  sufficiency. 
Put  the  Bichromate  into  the  10,000  grain  flask,  and,  having  half  filled  the  flask  with 
the  Water,  allow  the  salt  to  dissolve;  then  dilute  the  solution  with  more  Water,  until 
it  has  the  exact  hulk  of  10,000  grain-measures."  (Br.)  "The  quantity  of  this  solution 
which  fills  the  volumetric  tube  to  0  (1000  grain-measures),  contains  one-tenth  of  an 
equivalent,  in  grains  (14-75  grains),  of  the  Bichromate  of  Potash,  and,  when  added  to  a 
solution  of  a  protosalt  of  iron  acidulated  with  hydrochloric  acid,  is  capable  of  convert- 
ing one-tenth  of  six  eqs.  of  iron  (16-8  grains)  from  the  state  of  a  protosalt  to  that  of  a 
persalt  [sesquisalt].  In  practising  this  volumetric  process,  it  is  known  that  the  whole  of 
the  protosalt  has  been  converted  into  a  persalt,  when  a  minute  drop  of  the  solution, 
placed  in  contact  with  a  drop  of  the  solution  of  ferridcyanide  of  potassium,  on  a  white 
plate,  ceases  to  strike  with  it  a  blue  colour  "  B?:  1864. 

It  is  obvious,  therefore,  that,  by  means  of  this  test,  it  is  possible  to  estimate  the  quan- 
tity of  protoxide,  protochloride,  protiodide,  or  protobromide  of  iron  in  any  mixture  or 
compound  in  which  it  may  exist.  The  rationale,  in  reference  to  the  protoxide  of  iron,  is 
that  two  eqs.  of  the  bichromate  containing  two  eqs.  of  chromic  acid  (2Cr03),  and  of  course 
six  eqs.  of  oxygen,  give  up  three  eqs.  of  oxygen,  whereby  the  acid  becomes  sesquioxide  of 
chrome  (CrjOg),  to  six  eqs.  of  the  protoxide  of  iron  (6FeO),  converting  them  into  three 
eqs.  of  the  sesquioxide  (SFe.^O,) ;  and,  in  reference  to  haloid  salts,  it  is  only  necessary  that 
each  of  them  should  be  preliminarily  converted,  through  the  instrumentality  of  the  water 
present,  into  the  protoxide  and  the  acid  corresponding  Avith  its  other  element,  in  order 
that  the  same  reaction  should  be  exerted  upon  it  as  on  the  protoxide. 

VoLUMKTRic  Solution  of  HYPOSULrniTE  of  Soda.  Formula  of  the  crystallized 
salt  NaO,S.,02-f-5HO  =  124.  "Take  of  Hyposulphite  of  Soda,  in  crystals,  2^0  grains ; 
Distilled  Water  a  sufficient/.  Dissolve  the  Hyposulphite  in  10,000  grain-measures  of  the 
Water.  Fill  a  burette  with  this  solution  and  drop  it  cautiously  into  1000  grain-mea- 
sures of  the  volumetric  solution  of  Iodine  until  the  brown  colour  is  just  discharged. 
Note  the  number  of  grain-measures  (n)  required  to  produce  this  eflect ;  then  put  8000 
grain-measures  of  the  same  solution  into  a  graduated  jar,  and  augment  this  quantity  by 
the  addition  of  Distilled  Water  until  it  amounts  to  """"  ' """  grain-measures.  If,  for 
example,  n=950,  the  8000  grain-measures  of  solution  should  be  diluted  to  the  bulk  of 
8000X1000  __342l  grain-measures.  Of  this  solution  1000  grain-measures  contain  24-8 
grains  of  the  hyposulphite  (j'fjth  of  2(NaO,S„0.^-(- 5H0),  in  grains),  and,  therefore,  cor- 
respond to  12-7  grains  of  iodine  (jV*^^  "^  *'^  equivalent)." '-Br. 

"This  solution  is  used  for  estimating  free  iodine,  an  object  which  it  accomplishes  by 
forming  with  the  iodine,  iodide  of  sodium  and  tetrathionate  of  soda.  One  thousand 
grain-measures  of  it  include  one-tenth  of  two  eqs.  of  the  hyposulphite  in  grains,  and 
therefore  correspond  to  12-7  grains  of  free  iodine."   Br.  1804. 

Tetrathionic  acid  consists  of  four  eqs.  of  sulphur  and  five  of  oxygen  ;  and  tetrathionate 
of  soda  would  be  represented  by  the  formula  NaOjS^Oj.  When  the  hyposulphite  [dilhio- 
nate)  of  soda  (NaO,S.^O.^)  reacts  with  iodine,  two  eqs.  of  the  salt  are  called  into  action,  and, 
by  the  substitution  of  one  eq.  of  iodine  for  one  eq.  of  oxygen  of  the  soda,  become  one  eq. 
of  iodide  of  sodium,  one  of  soda,  and  one  of  tetrathionate  of  soda;  as  represented  by  the 
following  equation,  I-f  2(NaO,S.p,)  =  NaI -f  NaO,S<05.  Two  eqs.  of  the  test  salt  are 
therefore  capable  of  neutralizing  and  rendering  invisible  one  eq.  of  iodine  ;  and,  as  the 
eq.  of  the  salt  is  124  and  that  of  iodine  127,  it  follows  that  248  grains  of  it  should  neu- 
tralize 127  grains  of  iodine,  or  every  grain  of  the  former  consumed  would  indicate  the 
neutralization  of  -512  grain  of  the  latter  as  nearly  as  may  be. 

Volumetric  Solution  of  Iodine.  Formula  1  =  127.  "Take  of  Iodine  \11  grains; 
Iodide  of  Potassium  \9iO  grains  ;  Distilled  Water  a'siifficienry.  Put  the  Iodide  of  Potas- 
sium and  Iodine  into  the  10,000  grain  flask,  fill  the  flask  to  about  two-thirds  of  its  bulk 
with  the  Distilled  Water,  gently  agitate  until  solution  is  complete,  and  then  dilute  the 
solution  with  more  of  the  Water,  until  it  has  the  exact  volume  of  10,000  grain-measures. 
Of  this  solution  1000  grain-mea.sures  contain  y'^^th  of  an  eq.  in  grains  (12-7  grains)  of  io- 
dine, and  therefore  correspond  to  1-7  grains  of  sulphuretted  hydrogen,  3-2  grains  of  sul- 
phurous, and  4-95  grains  of  arsenious  acid." 

This  solution  may  be  employed  for  determining  the  amount  of  sulphuretted  hydro- 
gen or  of  a  metallic  sulphuret  in  a  fluid,  but  is  chiefly  used  for  the  estimation  of  sul- 
phurous and  arsenious  acids.  It  is  dropped  from  the  volumetric  tube  into  the  liquid  to 
be  tested  until  free  iodine  begins  to  appear  in  the  solution. 

Volumetric  Solution  of  Nitrate  of  Silver.  Formula  of  the  salt  AgO,NO5=rl70. 
"Take  of  Nitrate  of  Silver  110  grains  ;  Distilled  Water  a  sufficiency.  Put  the  Nitrate 
into  the  10,000  grain  flask,  and  having  half  filled  the  flask  with  the  Water,  allow  the 
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lalt  to'disRolve ;  then  dilute  the  solution  with  more  of  the  Water  until  it  haa  the  exact 
bulk  of  10,000  Krwin-tuoannri'H.  The  Bulution  slioiiM  b«  kont  in  an  opuqiio  etoppftn-d 
buttlc^  Of  thin  s()liiti<ni  1000  uniiri-meHfurps  oontHin  ^'^th  ot  an  cq.  in  f,';ruiiiii  of  nitrato 
of  silver,  or  170  j^ruius."  Upon  dropping  it  into  dilute  hydroc-yanio  aoid  rendered  aU 
kaline  by  sodu,  the  precipitate  first  formed  is  upon  agitation  redissolvod,  and  continuc-s 
to  he  so  until  the  whole  of  the  eyanopen  of  the  acid  has  united  with  th«  sodium  and 
ailver,  forniinjj  the  double  cyanide  of  sodium  and  silver.  In  such  experiments  1000 
grain-measures  of  the  solution  correspond  to  6-4  grains  of  absolute  hydrocyanic  acid. 

VoLUMBTRic  SoLUTioK  OK  OxALiP  AciD.  Formula  of  crystallized  oxalic  acid  2H0, 
CiOj-f-  4H0=  lUG.  "  Take  of  rurified  Oxalic  acid,  in  crystals,  quite  dry,  but  not  efflo- 
Te8ced,(]30<;raJ»*«;  Distilled  W uU'r  a  mtfficiency.  I'utthe  Oxalic  Acid  into  the  lO.OOOgrain 
flask,  till  the  flask  to  about  two-thirds  of  it«  bulk  with  the  Water,  allow  the  acid  to  dis- 
solve, and  then  dilute  the  solution  with  more  of  the  Water  until  it  has  the  exact  volume 
of  10,000  grain-measures.  Of  this  solution  1000  grain-measures  contain  half  an  eq.  in 
grains  (03)  of  oxalic  acid,  and  are  therefore  capable  of  neutralizing  one  eq.  in  grains  of 
an  alkali  or  alkaline  carbonate." 

Volumetric  Solution  of  Soda.  Formula  of  hydrate  of  soda  NaO,HO  =  40.  "Take 
of  Solution  of  Soda,  Distilled  Water,  each,  a  aufficiency.  Fill  a  burette  with  the  Solution 
of  Soda,  and  cautiously  drop  this  into  G3  grains  of  Purified  Oxalic  Acid  dissolved  in 
about  two  ounces  of  the  Water,  until  the  acid  is  exactly  neutralized  as  indicated  by  lit- 
mus. Note  the  number  of  grain-measures  (n)  of  the  solution  used,  and  having  then  in^ 
troduced  9000  grain-measures  of  the  Solution  of  Soda  into  a  graduated  jar,  augment 
this  quantity  by  the  addition  of  Water,  until  it  becomes  '"'""^"'""  grain-measures.  If, 
for  example,  n  =  930,  the  9000  grain-measures  should  bo  augmented  to  "MMlMo  _  ggyy 
grain-measures.  Of  this  solution  1000  grain-measures  contain  one  eq.  in  grains  (40 
grains)  of  hydrate  of  soda,  and  will,  therefore,  neutralize  one  eq.  in  grain.s  of  any 
monobasic  acid."  Br. 
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DRUGS  AND  MEDICINES  NOT  OFFICINAL* 

In  the  progress  of  the  medical  art,  numerous  remedies  have  at  different  times 
risen  into  notice  and  employment,  which,  by  the  revolutions  of  opinion  incident 
to  our  science,  or  by  the  discovery  of  more  efficient  substitutes,  have  so  far  fallen 
into  disrepute  as  to  have  been  discarded  from  general  practice,  and  no  longer  to 
hold  a  place  in  the  officinal  catalogues.  Of  these,  however,  some  are  still  occa- 
sionally employed  by  practitioners  and  referred  to  by  writers,  and  many  retain  a 
popularity  as  domestic  remedies,  or  among  empirics,  which  they  have  lost  with 
the  medical  profession  generally.  The  attention  of  physicians  must,  therefore, 
frequently  be  called  to  them  in  the  course  of  practice  ;  and  it  is  highly  desirable 
to  possess  some  knowledge  of  their  properties  and  effects,  in  order  to  be  enabled 
to  judge  of  their  agency  in  any  particular  case,  and  at  the  same  time  to  avoid  the 
suspicion  of  incompetence  which  might  attach  to  the  exhibition  of  entire  igno- 
rance in  relation  to  them.  The  remark  is  true  also  of  other  substances,  which, 
though  at  no  time  ranked  among  regular  medicines,  are  yet  habitually  employed 
in  families,  and  the  influence  of  which,  either  remediate  or  otherwise,  must  often 
enter  into  our  estimate  of  the  causes  which  produce  or  modify  disease.  Newmedi- 
cines,  moreover,  are  frequently  brought  forward, which,  without  havingobtained 
the  sanction  of  the  medical  authorities,  are  occasionally  prescribed,  and  therefore 
merit  notice.  To  supply,  to  a  certain  extent,  the  requisite  means  of  information 
in  regard  to  these  extra-officinal  remedies,  is  the  object  of  the  following  brief  no- 
tices, among  which  are  also  included  accounts  of  substances  not  employed  as 
medicines,  but  usually  kept  in  the  drug  stores  for  various  purposes  connected 
with  the  arts,  or  with  domestic  convenience.  In  a  work  intended  for  the  use  as 
well  of  the  apothecary  and  druggist  as  of  the  physician  and  medical  student,  the 
introduction  of  such  accounts  is  obviously  proper,  if  kept  in  due  subordination 
to  the  more  important  object  of  teaching  the  properties  of  medicines,  and  the 
modes  of  preparing  them.  The  authors  regret  that  the  limits,  which  practical 
convenience  appears  to  require  in  a  Dispensatory,  do  not  admit  of  a  more  com- 
plete enumeration  of  the  various  drugs  and  medicines  of  the  kind  above  alluded 
to,  or  of  ampler  details  in  relation  to  those  actually  treated  of,  than  will  be  found 
in  the  following  pages.  They  have  endeavoured,  however,  in  the  selection  of  ob- 
jects, to  choose  those  which  are  likely  most  frequently  to  engage  the  attention 
of  the  medical  and  pharmaceutical  professions,  and,  in  the  extent  of  the  descrip- 
tions, to  consult  as  far  as  possible  the  relative  importance  of  facts,  of  which  they 
could  not  detail  the  whole.  In  relation  to  the  nomenclature  employed,  it  may  be 
proper  to  observe  that  all  those  vegetable  remedies,  which,  not  being  generally 
kept  in  the  shops,  have  no  current  commercial  name,  are  described  under  the 
scientific  title  of  the  plant  producing  them ;  while  other  substances  are  desig- 
nated by  the  names  which  ordinary  usage  has  assigned  them.  W. 

*  By  the  term  officinal  medicines,  here  as  well  as  elsewhere  in  this  work,  are  meant* 
such  as  are  embraced  in  the  United  States  and  British  Pharmacopceias. 
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ACETATE  OFALU^flNA.  This  salt  maybe  obtained  by  the  direct  combination  of  hy- 
drated  alumina  with  acetic  acid,  or  by  reaction  between  sulphate  of  alumina  and  acetate  of 
lead.  According  to  Crum,  when  pure  tersulphate  of  alumina  and  neutral  acetate  of  lead 
are  mixed,  the  resulting  salt  is  apparently  biacetate  of  alumina,  which  remains  in  solution 
with  one  eq.  of  pure  acetic  acid,  as  there  is  no  teracetate  of  alumina.  The  solution,  filtered 
to  separate  the  sulphate  of  lead  and  evaporated,  yields  a  gummy  mass,  which  reddens 
litmus,  and  has  an  astringent  taste.  But  if  means  are  used  to  evaporate  the  solution 
quickly,  at  a  low  temperature,  the  salt  is  obtained  dry  and  in  a  perfectly  soluble  state 
(Ah,03,2C4H30.^-(-4HO).  [Oinelin's  Handbook^y\\\.ZQ2>.)  It  is  deliquescent.  Acetate  of  alu- 
mina is  viuuabie  only  as  a  disinfectant,  operating  in  this  way  like  the  sulphate  of  alumina, 
and  employed  in  the  same  manner.   (See  Aiuminie  Sulphas  in  PaTt  II.,  page  1010.)    W. 

ACETATE  OE  COPPEK.  Cujm  Aeetas.  Crystals  of  Venus.  This  salt  is  prepared  by  dis- 
solving verdigris,  with  the  assistance  of  heat,  in  vinegar  or  dilute  acetic  acid.  The  solu- 
tion, after  having  been  sufficiently  concentrated,  is  ti-ansferred  to  suitable  vessels,  where 
it  crystallizes  on  cooling.  Another  method  of  preparing  it  is  recommended  by  M.  Jonas, 
who  dissolves  sulphate  of  copper  in  water  of  ammonia  to  complete  neutralization,  and  then, 
having  added  an  excess  of  concentrated  vinegar,  boils  all  together.  Pine  crystals  of  neutral 
acetate  of  copper  soon  make  their  appearance  on  the  surface  of  the  liquid.  The  change  is 
so  rapid  that  the  liquor  in  a  little  while  appears  to  consist  of  two  parts,  of  which  the  upper 
is  translucent,  and  of  a  greenisli  colour,  and  the  lower  is  formed  of  fine  crystals  of  ace- 
tate of  copper.  From  1000  parts  of  the  sulphate,  750  parts  of  the  acetate  are  thus  obtained. 
The  crystals  procured  in  this  manner  difl^er  from  those  of  commerce  in  having  a  brighter 
green  colour,  and  a  more  ready  solubility  in  water.  {Journ.  do  Phann.,  4e  ser.,  ii.  314.) 
Acetate  of  copper  is  a  slightly  efflorescent  salt,  crystallizing  in  rliomboidal  prisms,  and 
having  a  rich  deep-green  colour  and  strong  styptic  taste.  It  dissolves  in  water  without 
residue,  a  character  which  serves  to  distinguish  it  from  verdigris.  It  consists  of  one  eq.  of 
acetic  acid,  one  of  protoxide  of  copper,  and  one  of  water.  Its  popular  name  of  distilled  ver- 
digris is  inappropriate ;  as  no  distillation  is  practised  in  its  preparation.  This  salt  is  used 
for  colouring  maps.  It  was  formerly  the  chief  source  of  acetic  acid.  It  has  been  used  in 
the  form  of  tincture  by  Dr.  Kademacher  in  fevers;  but  with  no  very  definite  object.     B. 

ACETATE  OF  MAGNESIA.  Magnesia;  Acetas.  This  salt  has  been  proposed  as  a  purga- 
tive by  M.  Kenault,  of  Paris.  It  is  deliquescent,  and  cannot  be  crystallized  without  diffi- 
culty. [Carl  von  Hauer.)  It  has  the  merit  of  extreme  solubility  both  in  water  and  alcohol. 
Though  without  much  taste,  it  is  inferior  in  that  respect  to  citrate  of  magnesia,  for  which 
it  is  proposed  as  a  substitute.  It  is  prepared  for  therapeutic  use  by  saturating  120  parts  of 
carbonate  of  magnesia  with  acetic  acid,  and  evaporating  the  resulting  liquid,  after  filtra- 
tion, to  300  parts.  The  product  is  a  syrupy  acetate  of  magnesia,  which  is  to  be  mixed  with 
three  times  its  weight  of  syrup  of  oranges,  to  form  the  preparation  of  M.  Eenault.  Of  this 
about  four  ounces  is  the  dose.  An  objection  to  the  liquid  acetate  is,  that,  owing  to  its  at- 
traction for  moisture,  it  cannot  be  preserved  of  uniform  strength  for  mixing  with  the  syrup 
of  oranges.   [Journ.  de  Pharm.,ZQ  &QT..xn\.  2(!>0.)  B. 

ACETIC  ETHEE.  JEther  Aceticus.  .This  ether  may  be  formed  by  several  processes,  the 
chief  of  which  are  the  following. — 1.  Mix  100  parts  of  alcohol  (sp.  gr.  0-83)  with  63  parts 
of  concentrated  acetic  acid,  and  17  parts  of  strong  sulphuric  acid,  and  distil  125  parts  into 
a  receiver,  kept  cold  with  wet  cloths.  2.  Distil  to  dryness  a  mixture  of  three  parts  of 
acetate  of  potassa,  three  of  alcohol,  and  two  of  sulphuric  acid,  niix  the  distilled  product 
with  one-fifth  of  sulphuric  acid,  and  distil  a  second  time  an  amount  of  ether  equal  to  the 
.  alcohol  employed.  3.  Distil  .two  parts  of  effloresced  acetate  of  lead  with  one  part  of  alco- 
hol, and  a  little  more  than  one  part  of  sulphuric  acid.  In  the  last  two  processes,  the  acetic 
acid  is  set  free  by  the  action  of  the  sulphuric  acid  on  the  acetate  employed.  Acetic  ether 
is  colourless,  of  a  grateful  odour,  and  a  peculiar,  agreeable  taste.  Its  sp.  gr.  is  0-866,  and 
its  boiling  point  160°.  It  undergoes  no  change  by  keeping.  By  contact  with  fiame  it  burns 
readily,  diffusing  an  acid  odour.  It  dissolves  in  7-5  parts  of  water,  and  unites  in  all  pro- 
portions with  alcohol.  It  consists  of  one  eq.  of  acetic  acid  51,  and  one  of  oxide  of  ethyl 
(ether)_37--88  (C^H50,C^H303). 

Acetic  ether  is  occasionally  used  in  medicine  as  a  stimulant  and  antispasmodic.  The 
xiose  is  from  fifteen  to  thirty  drops,  sufficiently  diluted  with  water.  It  is  sometimes  em- 
ployed externally,  by  friction,  as  a  resolvent,  and  for  rheumatic  pains.  B. 

ACT^  A  SPICATA.  Bnneherry.  Herh  Christopher.  This  is  a  perennial,  herbaceous,  Eu- 
ropean plant,  growing  in  the  woods  of  mountainous  regions,  and  attaining  a  height  of  two 
•feet  or  more.  The  root  is  of  a  dark-brown  colour,  and  bears  some  resemblance  to  that  of 
Jlelleborus  niger,  for  which  it  is  said  to  be  occasionally  substituted.  Its  odour,  in  the  re- 
cent state,  is  sweetish  and  rather  nauseous,  but  is  in  great  measure  dissipated  by  drying. 
'The  taste  is  bitterish  and  somewhat  acrid.  In  its  operation  on  the  system,  the  root  is  pur- 
gative and  sometimes  emetic,  and  is  capable,  in  overdoses,  of  producing  dangerous  effects. 
It  is  unknown  in  this  country.  "We  have,  however,  a  native  species  of  Actsea,  A.  Americana 
of  Pursh,  of  which  there  are  two  varieties — alba  and  rubra — distinguished  by  the  colour 
,  of  their  berries,  which  in  the  former  are  white,  and  in  the  latter  red.  They  are  sometimes 
called  white  and  red  cohosh,  a  name  derived  from  the  language  of  the  aborigines.    By  some 
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l"itnni«t'<  they  nro  treated  of  as  distinct  upociw,  under  the  namoa  of  Aeiaa  alba  nnHAeitea 
'ibra.  They  grow  in  t\w  rich  ilcop  mould  of  rocky  wcmhIh,  frorn  Cnnndn  to  Vjr^iiiiii.  They 
it<?  said  to  hiivo  bi'on  nuioh  est«'<'rned  by  tiu«  IndiaiiM.  Thfir  medical  jtrojiertifn an* probably 
similar  to  thcwo  of  /l.  i^pieata.  The  nanje  bnnf berry,  given  to  ditterf-nt  «p<<cien  of  Acta'a,  wati 
derivinl  from  the  n'puted  jxtifonous  properties  of  their  berrios.  M  r.  Frederick  Stearns,  in 
\m  account  of  the  medical  plants  of  Micnigan,  speaUs  of  the  rhixoma  of  Aetioaalbu  as  being 
violently  jmrgative.  [Proceed,  of  the  Am.  Fhunn.  Aaaoe.,  18r)8,  p.  240.)  W. 

AUANSONI.V  DIQITATA.  lidohah.  A  tree  of  enormous  magnitude, belonging  to  the 
Linuiean  class  and  order  Monadelphia  I'olvandria,  and  to  the  natural  family  Stirculiacese 
[Liiidletf).  It  is  a  native  of  Africa,  extending  quite  through  that  continent  from  Senegal 
to  AI)Vrt:»inia,  and  has  been  introduced  into  the  West  Indies,  The  leaves  and  bark  of  this 
tree  abound  in  nuicilage,  and  have  little  smell  or  taste ;  yet  extraordinary  virtues  have 
been  ascribed  to  them.  Adanson  found  the  leaves  very  useful  as  a  preventive  of  fevers, 
and  they  are  employed  habitually  by  the  native  Africans  with  a  view  to  their  diaphoretic 
property.  Dr.  Duchassaing,  of  Ouadaloupe,  has  published  a  statement  of  his  experience 
witn  the  bark,  in  the  miasmatic  disea.ses  of  the  West  Indies.  Out  of  93  cases,  ciiiefly  of 
intcrmittentfever,he  failed  only  in  three.  M.  Pierre  has  subsequently  employed  the  remedy 
with  success  in  intermittent  fever  at  IJurgogno,  in  France.  [Arch.  Ocn.,'6vt  s6r.,  xxiii.  585.) 
The  bark  has  the  advantage  over  cinchona  of  being  almost  without  tjiste,  and  quite  accept- 
able to  the  stomach.  It  produces  no  other  observable  physiological  eftect  than  increase  of 
appetite,  increased  perspiration,  and  perhaps  diminished  frequency  of  pulse.  An  ounce 
may  be  boiled  in  a  pint  and  a  half  of  water  to  a  pint,  and  the  whole  taken  in  a  day.  {Journ. 
de  Pharm.,  So  ser.,  xiii.  412  and  421.)  The  IVuit,  which  contains  a  subacid  not  disagreeable 
pulp,  is  used  by  the  Africans  in  dysentery  and  other  bowel  complaints.  "W. 

ADIANTUM  PEDATUM.  Maidenhair.  An  indigenous  fern,  the  leaves  of  which  are 
bitterish  and  aromatic,  and  have  been  supposed  to  be  useful  in  chronic  catarrhs  and  other 
pectoral  affections.  A  European  species,  known  by  the  same  vulgar  name,  is  the  A.  Capil- 
lun  Veneris,  which  has  similar  properties,  though  feebler,  and  has  been  much  used  as  a 

})octoral,  on  the  continent  of  Europe,  from  very  early  times.  It  is  given  in  the  form  of  in- 
"usion,  sweetened  with  sugar  or  honey ;  and  a  syrup  prepared  from  it  is  popular  in  France, 
under  the  name  of  sirop  de  capillaire.  The  name  of  maidenhair  has  also  been  given  to  A»- 
plenium  Trichomanes,  the  leaves  of  which  have  a  mucilaginous,  sweetish,  somewhat  astrin- 
gent ta^te,  and  have  been  used  for  the  same  purposes  with  those  of  the  plants  above  men- 
tioned. Another  species  of  Asplenium,  A.  Adiantum  nigrum,  hsisbeen  substituted  for  the 
genuine  maidenhair ;  but  neither  of  them  has  the  aromatic  flavour  of  that  fern.         W. 

iESCULUS  HIPPOCASTANUM,  Horsechestnut.  The  horsechestnut  is  a  native  of 
Asia,  and  was  introduced  about  the  middle  of  the  sixteenth  century  into  Europe,  where,  as 
well  as  in  this  country,  it  is  now  extensively  cultivated  as  an  ornamental  tree.  Quercitrin 
has  been  found  by  Rochleder  in  very  small  proportion  in  the  leaves.  [Journ.  de  Pharm., 
Mai,  1809,  p.  393. )  Fraxin,  a  peculiar  principle  of  the  bark  of  Fraxinus  excelsior,  has  been 
detected  also,  by  Mr.  Stokes,  in  the  bark  of  the  horsechestnut ;  and  Ilochleder  has  discovered 
in  the  capsule?  of  the  fruit  a  peculiar  acid,  which  he  names  capsidcescic  acid.  [Ibid.,  Aout, 
18G0,  p.  151.)  The  fruit  and  bark  have  been  u-sed  in  medicine.  The  fruit  abounds  in  starch, 
but  has  a  rough,  disagreeable,  bitter  taste,  which  renders  it  unfit  for  food,  though  it  is 
said  to  bo  eaten  with  avidity  by  horses,  oxen,  hogs,  and  sheep.  It  may  be  dejirived,  in 
great  mea.sure,  of  the  bitter  principle  by  maceration  in  an  alkaline  solution.  The  starch 
may  bo  readily  obtained  in  a  state  of  purity,  and  is  said  to  excel  as  an  article  of  diet  that 
procured  from  the  potato.  [Diet,  de  Mat.  Med.)  Considerable  quantities  have  recently  been 
prepared  in  France  for  use  ;  the  nut  being  reduced  to  a  pulp,  washed,  and  treated  like  the 
potato.  [Am.  Journ.  of  Sci.  anrf.(4r<s,  Sept.  1856,p.  2G4.)  The  bitter  principle  is  denominated 
esculin,  and,  according  to  RochledcT,  may  be  obtained  by  precipitating  with  acetate  of  lead 
a  decoction  of  the  rind,  filtering,  treating  the  filtered  liquor  with  sulphuretted  hydrogen, 
again  filtering,  evaporating  to  the  consistence  of  syrup,  and  petting  the  residue  aside  in  u 
cool  place,  in  a  few  days,  the  liquid  is  converted  into  a  mass  of  crystals,  which  are  to  be 
expressed,  and  purified  by  repeated  crystallization  from  alcohol,  and  afterwards  from  boil- 
ing water.  If  now  waslied  on  a  filter  with  cold  water  till  they  have  lost  one-third  of  their 
weight,  they  are  rendered  as  nuro  as  it  is  possible  to  obtain  them.  Esculin  is  in  shining 
white,  prismatic  crystals,  inoaorous,  bitter,  but  slightly  soluble  in  cold  water,  more  soluble 
in  boiling  water,  and  very  readily  so  in  boiling  alcohol,  and  in  alkaline  solutions.  Its  solu- 
tion is  precipitated  by  subacetate  of  lead.  It  consists  of  carbon,  hydrogen,  and  oxygen  ; 
and  its  formula,  according  to  Rochleder,  is  C^^^O^.  [Journ.  de  Pharm.,  3e  sor.,  xxiii,  474, 
and  xxiv.  292.)  When  treated  with  dilute  sulphuric  acid,  it  is  converted  into  grape  sugar, 
and  a  peculiar  substance  called  esculetin.  [Chem.  Oaz.,  Jan.  15, 1857,  p,  27.)  Ihe  pow- 
dered kernel  of  the  fruit,  snuffed  up  the  nostrils,  produces  sneezing,  and  has  been  used 
with  advantage  as  a  sternutatory  in  complaints  of  the  head  and  eyes,  A  fixed  oil  ex- 
tracted from  the  kernels  by  percolation  with  ether,  and  obtained  separate  by  evaporating 
the  ether,  has  recently  been  used  in  Franco  as  a  topical  remedy  in  gout  and  rheumatism, 
being  applied  by  means  of  a  hair  brush  to  the  part  affected,  which  is  then  covered  with 
waxed  paper,  cotton  wadding,  or  flannel.  The  kernels  yield  only  one-tenth  of  1  percent, 
of  the  oil.  (See  Atn.  Journ.  of  Pharm.,  May,  1859,  p,  231.) 
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The  hark  of  the  horsechestnut  has  attracted  much  attention  on  the  continent  of  Europe, 
as  a  substitute  for  cinchona.  That  of  the  branches  from  three  to  five  years  old  is  consid- 
ered best.  It  should  bo  collected  in  the  spring.  It  has  little  odour,  but  an  astringent  and 
bitter,  though  not  very  disagreeable  taste.  It  contains,  among  other  ingredients,  a  bitter 
principle  and  tannin,  and  imparts  its  virtues  to  boiling  water.  The  tannin  is  found  in  all 
parts  of  the  tree,  including  the  leaves  as  well  as  the  bark  and  fruit.  According  to  Iloch- 
leder,  when  pure,  it  is  white  and  soluble  in  water,  alcohol,  and  ether  ;  becomes  red  by  the 
absorption  of  oxygen  ;  colowcs  green  the  persalts  of  iron,  but  violet  on  the  addition  of  a  little 
alkali ;  precipitates  gelatine  but  not  tartar  emetic ;  in  concentrated  solution,  is  precipitated, 
at  least  partially,  by  sulphuric,  muriatic,  and  metaphosphoric  acids,  while  acetic  acid  is 
opposed  to  this  result ;  and  forms  also,  with  the  sulphites  of  potassa  and  soda  and  the  hydro- 
sulphate  of  ammonia,  precipitates  which  are  dissolved  by  dilute  acetic  acid.  (Journ.  de 
Pharm.,  Janv.  1868,  p.  72.)  By  many  physicians  it  has  been  found  very  efficacious  in  the 
treatment  of  intermittent  fever ;  but  it  has  entirely  foiled  in  the  hands  of  many  others,  and 
certainly  cannot  be  considered  comparable  to  the  Peruvian  bark  in  its  power  over  that 
complaint.  It  is  at  present  seldom  used,  and  never  in  this  country.  It  has  been  given 
in  substance,  decoction,  and  extract.  From  half  an  ounce  to  an  ounce  of  the  powder  may 
be  given  in  the  course  of  twenty-four  hours.  The  decoction  is  prepared  and  administered 
in  the  same  manner  as  that  of  Peruvian  bark.  Esculin  was  given,  with  complete  success 
by  M.  Monvenoux,  in  four  cases  of  periodical  neuralgia,  in  one  of  which  quinia  had  failed. 
He  gave  30  grains,  at  two  doses,  mixed  with  sweetened  water.  (Ann.  de  Thcrap.,  1859,  p. 
160.)  At  a  later  period,  the  same  principle  has  been  found  useful  in  neuralgia  of  the  uterus, 
stomach,  and  bowels,  and  in  periodical  fevers,  by  M.  Vicaire,  in  doses  varying  from  seven 
to  thirty  grains.  [Ibid.,  1860,  p.  198.)  •  W. 

AGARIC.  Touchwood.  Spunk.  Tinder.  Thisistheproductof  different  species  of  a  genua 
of  mushrooms  denominated  Boletus.  Several  species  are  used  as  food,  several  are  poisonous, 
and  two  at  least  have  been  ranked  among  officinal  medicines  in  Europe.  Boletus  laricis, 
which  grows  upon  the  larch  of  the  old  world,  is  the  white  agaric  or  purging  «^ffric  of  medical 
writers.  It  is  of  various  sizes,  from  that  of  the  fist  to  that  of  a  child's  head,  or  even  larger, 
hard  and  spongy,  externally  brownish  or  reddish;  but,  as  found  in  commerce,  it  is  de- 
prived of  its  exterior  coat,  and  consists  of  a  light,  white,  spongy,  somewhat  farinaceous, 
friable  mass,  which,  though  capable  of  being  rubbed  into  powder  upon  a  sieve,  is  not  easily 
pulverized  in  the  ordinary  mode,  as  it  flattens  under  the  pestle.  It  has  a  sweetish  very 
bitter  taste,  and  consists,  according  to  Braconnot,  of  72  parts  of  resinous  matter,  2  of 
bitter  extractive,  and  26  offungin,  a  nutritious  animalized  principle,  constituting  the  base 
of  the  fleshy  substance  of  mushrooms.  It  contains  also  benzoic  acid  and  various  saline 
compounds.  In  the  dose  of  four  or  six  grains,  it  is  said  to  act  powerfully  as  a  cathartic ; 
but  Lieutaud  asserts  that  it  may  be  given  in  the  quantity  of  thirty  grains  or  a  drachm 
without  sensibly  purging.  M.  Andral  has  found  it  useful  in  checking  the  night-sweats  of 
phthisis.  He  uses  it  in  doses  of  eight  grains,  and  gradually  increases  to  a  drachm  during 
the  day,  without  any  observable  inconvenience  to  the  digestive  functions.  In  this  country 
it  is  scarcely  employed,  though  we  have  met  with  it  in  the  shops.  That  which  is  most 
esteemed  is  said  to  be  brought  from  Siberia ;  but  it  is  probably  produced  wherever  the 
European  larch  grows.  Dr.  Wm.  M.  McPheeters  has  published,  in  the  St.  Louis,  Med.  and 
Surg.  Jouryi.  (x.  421),  an  account  of  several  cases,  in  which  he  tried  a  specimen  of  Boletus 
laricis,  brought  from  the  Rocky  Mountains,  in  almost  all  of  which  it  proved  decidedly 
cathartic.  The  dose  was  25  grains,  which  it  was  sometimes  necessary  to  repeat.  A  tinc- 
ture of  the  agaric  of  the  Canadian  larch  has  been  used  successfully  in  rheumatism  by  Dr. 
J.  A.  Grant.   [British-Am.  Journ..,  April,  1862.) 

Boletus  igniariiis,  or  agaric  of  the  oak.,  like  the  species  just  described,  is  compared  in  shape 
to  the  horse's  hoof.  Its  diameter  is  from  six  to  ten  inches.  It  is  soft  like  velvet  when 
young,  but  afterwards  becomes  hard  and  ligneous.  It  usually  rests  immediately  upon  the 
bark  of  the  tree,  without  any  supporting  footstalk.  On  the  upper  surface  it  is  smooth,  but 
marked  with  circular  ridges  of  different  colours,  more  or  less  brown  or  blackish ;  on  the 
under,  it  is  whitish  or  yellowish,  and  full  of  small  pores;  internally  it  is  fibrous,  tough, 
and  of  a  tawny-brown  colour.  It  is  composed  of  short  tubular  fibres  compactly  arranged 
in  layers,  one  of  which  is  added  every  year.  The  best  is  that  which  grows  on  the  oak,  and 
the  season  for  collecting  it  is  August  or  September.  It  has  neither  taste  nor  smell.  Among 
its  constituents,  according  to  Bouillon-Lagrange,  are  extractive,  resin  in  very  small  pro- 

fiortion,  azoti^ed  matter  also  in  small  quantity,  chloride  of  potassium,  and  sulphate  of 
ime  ;  and  in  its  ashes  are  found  iron,  and  phosphate  of  lime  and  magnesia.  It  is  prepared 
for  use  by  removing  the  exterior  rind  or  bark,  cutting  the  inner  part  into  thin  slices,  and 
beating  these  with  a  hammer  until  they  become  soft,  pliable,  and  easily  torn  by  the  fingers. 
In  this  state  it  was  formerly  much  used  by  surgeons  for  arresting  hemorrhage,  being  ap- 
plied immediately,  with  pressure,  to  the  bleeding  vessel.  It  probably  acts  mechanically, 
like  any  other  soft  porous  substance,  by  absorbing  the  blood  and-  causing  it  to  coagulate, 
and  is  not  relied  on  in  severe  cases.  In  the  obstinate  hemorrhage  which  occasionally  takes 
place  from  leech  bites,  especially  those  of  the  European  leech,  it  may  be  used  advan- 
tageously, though  perhaps  not  more  so  than  well-prepared  lint.  It  has  been  sometimes 
applied  to  the  purposes  of  moxa. 


PART  III.  Agave  Americana. — Ailanthus  GUindulosa.  1525 

k 

5^  When  propared  Agaric  is  stcoped  in  a  Bolutlon  of  nitro,  and  afterwarda  dried,  it  becomea 
vory  readily  inHummublt*,  and  isoinployed  iw  tindor.  Some  recoiiinu'ud  the  Mibntitution  of 
chioriito  of  jH>tussu  for  nitre.  Tlio  jfri-purution  ia  usually  known  by  the  nam«  of  npunk,  and 
i  -  brou^jht  to  us  from  Europe.   Spunk  or  tinder,  tlie  amadou  of  the  French,  in  in  nut  jiiec'e«, 

•  Itt  consistenco  somewhat  like  tinil  of  very  soft,  rotu-n  buek-tkin  leather,  of  a  brownii*h- 
\  'll.>\v  colour,  capable  of  absorbing  liquids,  and  indammablu  by  tho  slightest  spark.    It  is 

:i!  I  !'  be  prej)ared  also  from  vuriouji  other  species  of  Boletud,  as  B.  unt/ulattca,  B.  fometi^ 
rirms,  U.  ribis,  ,J-c.  W. 

AOAVK  AMEllICAXA.  American  Agave.  American  Aloe.  Maguey.  An  evergreen  suc- 
il.iit  plant,  indigenousiin  Florida,  Mexico,  and  other  parUi  of  tropical  America,  and  largely 
aed,chielly  for  hedgeji.  in  the  South  of  Euro|Ki,  especially  inSpuin.  This  and  other 
-  of  Agave  bear  a  considerable  resemblance,  in  appearance,  to  the  plants  of  the  goniu 
Aloo,  with  which  they  are  sometimes  confounded.  From  tho  root  and  leaves  of  tho  Ameri- 
can agave,  when  cut,  a  saccharine  juico  flows  out,  which  may  be  converted  by  evaporation 
into  syrup  and  even  sugar,  and  by  fermentation  into  a  vinous  liquor.  According  to  M.  Leno- 
ble,  this  juice  when  fresh  has  an*  herbaceous  somewliat  nauseous  odour  and  acrid  taste,  and 
reddens  litmus  paper.  It  is  said  to  be  laxative,  diuretic,  and  emmenagoijue.  Dr.  G.  Perin, 
of  the  LI.  S.  army,  has  found  the  juice  an  admirable  remedy  in  scurvy,  being  more  prompt 
and  ellicacious  even  than  lime-juice.  He  gave  two  fluidounces  three  times  a  day.  {N.  r. 
Journ.  of  Med.,  N.  S.,  vii.  181.)  According  to  M.  Bazire,  however,  it  is  not  the  'A.  Ameri- 
cana which  produces  tho  sweet  juice  from  which  tho  intoxicating  pulque  of  the  Mexicans  is 
obtained,  but  another  species,  bearing  considerable  resemblance  to  the  Americana.  The 
latter  plant,  he  informs  us,  yields  a  very  bitter,  viscid,  and  astringent  juice,  while  it  is  from 
the  Ai^uya  pulque  that  the  sweet  fermentable  juico  is  procured.  [Journ.  de  iVtarm.,4esor,, 
iv.  10o-4.)  The  expressed  juice,  evaporated  to  the  coiLsistenco  of  a  soft  extract,  forms  a 
lather  with  water,  and  is  employed  as  a  substitute  for  soap.  The  fibres  of  the  old  loaves, 
separated  by  bruising  and  maceration  in  water,  are  used  for  forming  thread.  In  the  vicin- 
ity of  Cordova,  in  Spain,  the  author  had  an  opportunity  of  seeing  the  preparation  of  those 
fibres  by  the  peasantry.  Hung  up  to  dry,  they  appeared  at  a  little  distance  like  bundles  of 
silk.  M.  Lenoble  found  in  the  leaves  an  acrid  volatile  oil,  a  gum-resinous  principle,  lignin, 
salts  of  pota.ssa  and  lime,  and  silica;  and  thinks  that  a  vinegar  or  ointment  of  the  leaves 
might  be  advantageously  used  as  an  epispastic.  [Journ.  de  Fharm.  et  de  Chim.,  xv.  350.) 
It  is  said  that  a  gum  exudes  and  hardens  on  the  leaves  of  the  Maguey,  which  has  been  com- 

fiared  to  gum  arable,  but  in  factditt";rs  from  it  in  containing  a  much  larger  proportion  of 
ime,  and  in  being  only  partially  soluble  in  water  ;  the  soluble  portions  resembling  pure 
gum,  but  the  larger  insoluble  portions  having  all  the  characteristics  of  bassorin.  (IbiiL,46 
86r.,  iv.  104.)  Agave  Virginiea,  which  grows  in  our  Southern  States,  and  is  known  in  South 
Carolina  by  the  name  at'  7'attleiinake' s  master,  has  a  very  bitter  root,  which  is  used,  in  the 
form  of  tincture,  in  flatulent  colic,  and  as  a  counter-poison  in  the  bites  of  serpents.  (Robert 
King  Reid,  Inaug.  Thes.,  A.  D.  1849.)  AV. 

AGllI  MONI A  ETJPATORI  A.  Common  Agrimony.  This  species  of  agrimony  is  a  peren- 
nial herb,  inhabiting  Asia,  Eurojje,  and  North  America,  and.  in  this  country,  found  in  fields 
and  on  the  borders  of  woods,  and  flowering  during  the  summer  months.  Its  stem,  which 
rises  from  one  to  three  feet  in  height,  is  hairy,  furnished  with  interruptedly  pinnate  leaves, 
and  terminated  by  a  long  simple  spike  of  j-ellow  flowers.  Both  the  herb  and  root  have  been 
employed.  Tho  former  has  a  weak  but  agreeable  aromatic  odour,  and  a  rough,  bitterish, 
somewhat  aromatic  taste.  The  fragrance  is  strongest  in  the  flowers.  The  root  has  similar 
properties ;  but  its  taste  is  more  bitter  and  astringent.  A  volatile  oil  may  be  obtained  from 
tho  plant  by  distillation.  Agrimony  is  a  mild  corroborant  and  astringent.  The  herb  has 
been  employed  in  relaxed  conditions  of  disease,  as  in  passive  hemorrhages,  and  chronic  af- 
fections of  the  mucous  membranes.  It  has  been  recommended,  also,  as  a  deobstruent  in 
jaundice  and  visceral  obstructions,  and  as  an  alterative  in  diseases  of  the  skin.  In  Europe 
it  is  popularly  used,  in  the  form  of  a  gargle,  in  aflectionsofthe  throat.  The  Indians  of  North 
America  and  tho  Canadians  are  reported  to  have  employed  tho  root  with  advantage  in 
fevers.  The  plant  may  bo  given  in  suDstance,  infusion,  or  decoction.  The  dose  of  the  powder 
is  a  drachm  or  more.  AV. 

AILANTHUS  OLANDULOSA.  This  tree  is  well  known  in  the  United  States,  where  it 
has  within  a  few  years  been  extensively  cultivated  as  a  shade  tree,  for  which  purpose  it  would 
be  admirably  adapted  by  its  rapid  growth  and  abundant  foliage,  as  well  as  by  its  exemi)tion 
from  the  attacks  of  insects,  were  it  not  for  the  oflensivo  odour  emitted  by  it  in  its  flowering 
period.  The  tree  belongs  to  Polygamia  Moncecia  in  the  Linnaean  system,  and  to  the  natural 
order  of  Rutaceae,  Juaa.,  Xanthoxylaceae,  Lindley.  In  its  general  aspect  and  the  character 
of  its  foliage,  it  appears  like  a  gigantic  sumach,  and  it  was  at  one  time  considered  as  a 
Rhus.  The  name  of  Japan  varnish  [vernis  du  Japon),  by  which  it  is  known  in  France,  arose 
from  its  having  been  mistaken  for  the  true  Japan  varnish  tree,  which  is  a  species  of  Sumach. 
Attention  has  recently  been  called  to  this  tree  in  France  by  M.  Hotet,  Professor  in  the  Ma- 
rine Medical  School  at  Toulon,  who  has  found  it  to  possess  properties  which  promise  to  ren- 
der it  of  great  use  in  medicine,  especially  as  a  vermifuge.  Before  it  had  engaged  his  no- 
tice as  a  medical  plant,  it  had  begun  to  assume  considerable  importance  in  an  economical 
point  of  view ;  its  leaves  having  been  found  to  bo  suitable  food  for  a  species  of  silk  worm, 
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Bomhyx  cinthia,  imported  from  China.  The  bark  is  the  part  in  which  its  anthelmintic  virtues 
have  been  shown  to  reside.  This,  in  powder,  is  of  a  greenish-yellow  colour,  a  strong,  narr 
cotic,  nauseating  odour,  in  its  recent  state,  and  of  a  strongly  bitter  taste.  Wlien  chewed, be- 
sides the  bitterness,  it  appears,  through  its  influence  on  the  gustatory  nerves,  to  produce  in 
H  few  moments  a  general  uneasiness,  a  sense  of  increasing  weakness,  dazzling,  cold  sweats, 
with  shivering  and  nauseous  sensations,  which  are  very  remarkable,  but  seem  to  be  well 
attested.  The  inference  from  these  effects  is  that  it  has  probably  a  powerful  depressing 
agency  on  the  nervous  system,  similar  to  that  of  tobacco.  Examined  chemically,  the  bark 
has  been  found  to  contain  lignin,  chlorophyll,  a  yellow  colouring  principle,  a  gelatinous 
substance  (pectin),  abitter  substance,  an  odorous  resin,  traces  of  a  volatile  oil,  an  azotized 
fatty  matter,  and  several  salts.  An  oleoresin  is  obtained  from  the  bark  by  the  action  of  al- 
cohol, which  has  the  consistence  of  tar,  a  very  dark  greenish-brown  colour,  and  in  a  high 
degree  the  smell  and  taste  of  the  bark.  M.  Hetet  experimented  upon  dogs  with  the  pow- 
dered bark,  powdered  leaves,  and  various  preparations  of  the  bark.  As  a  general  result, 
they  were  found  to  produce  a  purgative  effect,  with  copious  stools  and  the  discharge  of 
worms.  The  resin  purged,  but  rarely  acted  as  an  anthelmintic.  The  depressing  effects 
on  the  nervous  system  in  man  were  found  to  depend  on  the  volatile  oil,  as  the  rosin  alone 
had  no  such  influence.  The  oil  i'S  so  powerful  that  persons  exposed  to  the  vapours,  in 
preparing  the  extract,  are  liable  to  be  seized  with  vertigo,  cold  sweats,  and  vomiting.  The 
powdered  bark  has  been  given  in  several  cases  of  tape-worm  in  the  human  subject,  and 
proved  remarkably  successful  in  its  expulsion,  at  the  same  time  operating  on  the  bowels. 
The  oleoresin  produced  the  same  effect  in  a  somewhat  smaller  dose,  and  has  the  advantage 
that  it  keeps  better  than  the  bark,  which  loses  its  powers  with  age.  A  fact  worthy  of  remark 
is  that  neither  the  bark  nor  its  preparation,  taken  internally,  produce  vomiting  in  man; 
while  this  effect  is  determined  by  the  inhalation  of  its  vapours,  when  it  is  boiled.  The  ca- 
thartic operation  is  not  violent.  Tlie  dose  of  the  powder  which  was  found  sufficient  for  the 
expulsion  of  the  tape-worm  was  from  seven  or  eight  to  thirty  grains.  [Joiirn.  de  Phaj-m.,Mavs, 
1859,  p.  163.)  W. 

AJUGA  CHAM^PITYS,  Ground  Pine.  Chamsepitys.  A  low,  creeping,  annual,  labiate 
plant,  a  native  of  Europe,  and  found  also  in  some  parts  of  the  United  States.  The  leaves, 
which  bear  some  resemblance  to  those  of  the  pine  in  shape,  have  a  strong,  peculiar,  resin- 
ous, not  disagreeable  odour,  and  a  bitter,  balsamic  taste.  They  yield  by  distillation  with 
water  a  small  proportion  of  volatile  oil,  resembling  that  of  turpentine.  They  are  said  to  be 
stimulant,  diuretic,  and  aperient ;  and  have  been  given  in  rheumatism,  gout,  palsy,  and 
amenorrhea.  The  dose  of  the  leaves  in  powder  is  one  or  two  drachms ;  but  their  infusion 
in  wine  is  considered  the  best  preparation. 

Ajuga  reptansor  common  bugle,  and  A.  pyramidalis,  perennial  plants  of  Europe,  have  also 
been  used  in  medicine.  They  are  nearly  inodorous,  but  have  a  somewhat  astringent,  bit- 
terish, and  saline  taste.  Their  virtues  are  probably  those  of  a  mild  astringent  and  tonic. 
They  have  been  recommended  in  pulmonary  consumption,  haemoptysis  and  other  hemor- 
rhages, and  in  hepatic  obstructions,  and  have  enjoyed  considerable  reputation  as  vulnera- 
ries ;  but  they  are  at  present  nearly  obsolete.  W. 

AKAZGA.  Boundou.  These  are  the  native  names  of  an  ordeal  poison,  used  in  a  dis- 
trict on  the  West  Coast  of  Africa,  extending  far  into  the  interior,  north  and  south  of  the 
equator,  from  the  use  of  which  in  their  trials  thousands  of  persons  arc  said  to  perish 
annually.  It  is  referred  to  in  the  works  of  Du  Chailiu  and  of  Wisemond  Keade.  It 
comes  in  bundles  consisting  of  long,  slender,  crooked  stems,  with  the  root  generally 
attached,  sometimes  of  the  .branches,  but  seldom  of  the  whole  plant.  This  is  about  six 
feet  high,  with  a  yellowish-orange  bark,  in  some  parts  light-red,  and  covered  by  a  gray 
efflorescence.  The  leaves  are  opposite,  oval-acuminate,  with  a  linear  prolongation  at 
the  end  more  than  an  inch  long.  The  precise  botanical  character  of  the  plant  is  not 
known,  but  it  is  thought  to  be  a  Loganiacea.  The  active  principle  of  the  plant  has 
been  extracted  by  Dr.  Thos.  R.  Eraser,  and,  having  been  found  to  possess  the  properties 
of  the  alkaloids,  has  been  named  by  its  discoverer  akazgia.  It  is  colourless,  crvstalliza- 
ble  with  difficulty,  soluble  in  60  parts  of  cold  absolute  alcohol,  16  parts  of  officinal  alco- 
hol, 130  parts  of  anhydrous  ether,  and  in  13,000  parts  of  water  at  60°  F.  It  is  freely 
soluble  in  chloroform,  bisulphuret  of  carbon,  benzole,  and  ether  of  0-735.  The  alco- 
holic extract  of  the  plant  acts  on  the  system  in  a  manner  very  similar  to  nux  vomica; 
and  the  alkaloid  has  precisely  the  same  physiological  properties.  {Chem.  News,  Oct.  18, 
1867,  p.  203.) 

This  is  probably  the  same  poison  referred  to  under  the  name  of  boundou  or  icnja,  by 
MM.  Pecholier  and  Saint  Pierre,  who  consider  the  plant  producing  it  as  belonging  to 
the  Apocyneie,  and  state  that  it  is  used  as  an  ordeal  poison  by  the  natives  of  Gaboon,  in 
Africa.  They  extracted  from  it  a  poisonous  principle,  which,  like  that  discovered  by 
Dr.  Eraser,  resembled  nux  vomica  in  its  action  on  the  system.  (See  Am.  Journ.  ofPhnrm., 
March,1867,  p.  124.)  W. 

ALBUMINATE  OF  IROX  AND  POTASSA,  SYRUP  OF.  This  syrup,  proposed  by 
M.  Lassaigne,  is  made  as  follows.  Dissolve  100  parts  of  white  of  eggs  in  100  of  distilled 
water,  and  precipitate  the  filtered  solution  with  36  parts  of  a  solution  of  the  tersulphate 
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of  Rmquioxide  of  iron,  marking  6°  of  tho  areomotor.  Then  add  2  parU  of  alcoholic  poUusa, 
pnn'ioutly  di«M>lvud  in  tjO  purU  of  wuUt.     Tliii«,  l>y  ajritutiun,  will  (^ruduully  diiiHulve  the 

firt'tiiiitntt-'  cuusi'd  by  tlm  liTrujjinoUi*  solution,  lortniiij^  a  deep  orunjjf-yelluw  li({uid.  Tho 
iqui(l  is  thou  eonvurtcd  into  ui>vrupby  diM<ulvln^  in  it  un<;  iind  u  half  tiinuii  lU  weight  of 
cour^•ely  powdurcd  Ku^ur,  luid  llitered.  The  ityrup  huj>  u  ulif^htly  ulkuliuo  and  tiweetihh 
taote,  totally  devoid  ot  inky  llavour.  Each  fluidounco  contains  about  hIx  grain:i  of  auhy- 
drouH  eenquioxidu  of  iron.  Air.  A.  J.  Cooley  hiu  proponed  to  make  a  simple  albuminate 
cfifoH  by  diiwolviug  tho  frchhly  prcci})itated-oxide8  of  iron  iu  a  Ultered  bolutiou  of  albu- 
men. U. 

ALBUMINATE  OF  IRON  AND  SODA.  Angolico  Fabri,  observing  that  simple  con- 
tact of  thowhito  of  eggs  with  asaltof  iron  and  sodu  wa^  »uHk-ient  to  produce  a  soluble  albu- 
niinatu  of  iron  and  mxla,  the  com]iosition  of  which  is  so  stable  that  it  h  not  disturbed  by 
ferrocyunidu  of  potassium  tinier  with  the  presence  of  an  acid,  and  inferring  that  this  u 
the  condition  in  which  tho  several  ingredients  of  the  compound  exist  in  the  blood,  pro- 
poses this  salt  as  likely  to  moot  bettor  than  any  other  those  wants  of  tho  system  which 
call  for  tho  use  of  chalybeates.  lie  j)repares  the  salt  by  pouring  upon  the  whites  of  four 
eggs,  previously  beaten  up,  solutions  separately  made  of  112  grains  of  caustic  soda  and 
104  of  sulphate  of  iron  in  sufficient  distilled  water;  shaking  the  mixture,  and  placing  it 
on  a  ttltor  to  sejmrate  the  excess  of  hydrated  oxide  of  iron  which  has  precipitated;  adding 
lime-water  to  the  filtrate  to  separate  tho  suljihuric  acid  of  tho  sulphate  of  soda  which 
exists  in  the  solution;  again  Altering,  and  precipitating  the  lime  held  in  the  solution  by 

Iiassing  through  it  a  stream  of  carbonic  acid;  filtering  a  third  time  to  separate  the  car- 
bonate of  lime;  and  finally  reducing  the  liquid  with  a  moderate  heat  to  the  measure  of  a 
pint.  A  transparent  orange-yellow  solution  is  thus  obtained,  having  a  slightly  saltish  and 
chalybeate  taste,  and  unaflected  by  ferrocyanide  of  iron  unless  with  the  presence  of  an 
acid.  Each  fluidounce  contains  4  grains  of  the  albuminate,  with  an  excess  of  albumen  and 
soda,  wliich  gives  it  an  alkaline  reaction,  and  renders  it  conformable  to  the  state  in  which 
the  compound  exists  in  the  blood.  The  albuminate  of  iron  and  soda  is  represented  by  the 
formula  CsoH^O,„4-H04-Fe,0,-l-NaO+2HO  =  Al,re,0,,NaO+2HO.  It  may  be  ob- 
tained in  radnited  crystals  by  evaporating  tho  salt  to  dryness.  [Am.  Jour,  of  Pharm., 
Jan.  1863,  p.  C9;  from  Journal  of  Rational  Medicine,  May,  1862.)  W. 

ALCHEMILLA  VULGARIS.  Ladies^  Majitle.  A  perennial  European  herb,  growing 
in  meadows,  on  the  banks  of  rivulets,  and  in  the  borders  of  woods.  The  whole  plant  has 
an  astringent,  bitterish  taste,  which  is  strongest  in  tl>e  root.  It  was  formerly  employed  in 
diarrhoia,  and  other  complaints  requiring  the  use  of  astringents.  By  the  ancient^  it  was 
highly  esteemed ;  and  extraordinary  powers  were  ascribed  to  it  by  the  alchemists,  from 
whom,  according  to  Linnseus,  it  derived  its  generifc  title.  W. 

ALCORNOQUE.  Under  this  name  a  bark  was  introduced  into  Europe  from  South 
America,  more  than  fifty  years  since,  and  for  a  short  time  attracted  considerable  attention. 
It  has  been  conjecturallj^  referred  by  ditferent  writers  to  difterent  plants,  but  its  precise 
origin  is  unknown.  It  is  in  large  thick  pieces,  composed  of  two  layers,  of  which  tho  ex- 
ternal is  reddish,  cracked,  granular,  spongy,  and  two  or  three  lines  in  thickness,  theinterr 
nal  lamellated,  woody,  and  possesseu  of  the  quality  of  imparting  a  yellow  colour  to  the 
saliva  when  chewed.  It  is  inodorous.  The  outer  layer  is  of  an  astringent,  somewhat 
bitter  taste,  and  was  thought  to  have  febrifuge  powers ;  the  inner  is  much  more  bitter,  and 
is  decidedly  emetic.  The  bark  was  brought  into  notice  chiefly  as  a  remedy  in  phthisis ; 
but,  having  been  found  useless  in  that  complaint,  hjvs  fallen  into  entire  neglect.  It  was 
given  in  the  form  of  powder,  in  the  dose  of  thirty  grains  ;  or  half  an  ounce  of  it  was  boiled 
in  a  pint  of  water  down  to  half  a  pint,  and  two  or  three  tablcspoonfuls  of  the  decoction 
were  administered  every  two  hours.  In  these  doses  it  acted  as  an  emetic.  The  bark 
known  in  Spain  by  the  name  of  a/corwo^'Me  is  obtained  from  the  cork-tree  (Quercus  Saber), 
and  has  sometimes  been  confounded  in  European  pharmacy  with  that  derived  from  South 
America.     It  has  tho  properties  of  the  ordinary  oak  barks.  "\V. 

ALEURITES  TRILOBA,  OIL  OF.  This  is  a  small  tree  belonging  to  the  Linnsean 
Class  and  Order  Monoecia  Monadelphia,  and  the  Natural  Order  EuphorbiacoiB.  It  is 
widely  ditfused  through  tho  tropics,  being  indigenous  in  the  East  Indies  and  Islands  of  the 
Pacific,  and  naturalized  in  the  West  Indies.  The  fruit  is  a  nut  nearly  as  largo  as  a  walnut, 
consisting  of  a  thick  shell  enclosing  a  kernel,  which  is  rich  in -oil,  and  yields  it  readily  by 
expression.  The  nuts,  strung  together  on  the  fibres  of  the  palm-leaf,  are  used  in  the  South 
Pacific  Islands  as  a  substitute  for  candles.  The  oil  has  been  long  known  in  the  varimis 
countries  inhabited  by  the  plant,  being  called  in  Jamaica  Spanish  walnut  oil,  in  India 
Belpaum  walnut  oil,  in  Ceylon  kekune  oil,  and  in  the  Sandwich  Islands  kukui  oil.  It  may 
bo  obtained  by  boiling  with  water  the  kernels  previously  beaten  in  a  mortar,  or  by  ex- 
pression. Sixteen  pints  of  kernels  yield  about  thn^e  pints  of  oil.  The  yearly  product  of 
the  Sandwich  Islands  is  said  to  be  10,000  gallons.  (M,  C.  Cooke,  Pharm.  Journ.,  Nov.  1860, 
p.  282.)  The  oil  has  been  used  in  the  arts;  but  it  is  only  of  lato  that  attention  luis  been 
called  to  its  medicinal  qualities  by  Mr.  O'Rorke.  Tho  following  account  of  its  properties 
and  uses  we  take  from  lionchardat^ a  Annnaire  f  1859,  p.  117).  The  oil  is  very  fluid,  of  an 
amber  colour,  without  taste  or  smell,  congealing  at  32°  F.,  insoluble  in  alcohol,  readily 
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saponifiable,  "  and  very  strongly  drying."  As  a  medicine  it  acts  as  a  prompt  and  efficient 
but  mild  cathartic,  without  any  tendency  to  produce  nausea,  vomiting,  or  griping  pains 
and  destitute  of  any  other  medical  property.  It  seems  to  be  admirably  adapted  to  cases 
in  which  castor  oil  is  used,  and  has  the  great  advantage  over  that  cathartic  that  it  does 
not  nauseate,  and  is  very  easily  administered.  The  does  is  from  one  to  two  ounces ;  the 
smaller  quantity  generally  answering.  The  cake  left  after  the  expression  of  the  oil,  given 
to  a  dog  in  the  dose  of  about  half  an  ounce,  produced  no  vomiting,  but  acted  strongly  as 
a  purgative.  Should  all  that  has  been  said  of  the  oil  prove  correct  upon  further  trial,  it 
would  be  likely  to  supersede  castor  oil  to  a  considerable  extent.  W. 

ALISMA  PLANTAGO.  Water  Plantain.  A  perennial  herbaceous  plant,  common  to 
Europe  and  the  United  States,  and  growing  in  streams,  pools,  ditches,  and  other  standing 
waters.  The  root  has  when  fresh  an  odour  like  that  of  Florentine  orris,  but  loses  it  when 
dried.  Its  taste  is  acrid  and  nauseous.  It  acquired  at  one  time  considerable  credit  as  a 
preventive  of  hydrophobia,  for  which  purpose  it  was  said  to  have  been  used  with  great 
advantage  in  Russia ;  but  subsequent  experiments  have  proved  its  total  inefficacy.  The 
Calmucks  are  said  to  use  it  for  food.  The  leaves  are  rubefacient,  and  will  sometimes  even 
blister  when  applied  to  the  skin.  They  have  been  recommended  in  gravel  and  complaints 
of  the  bladder,  in  the  dose  of  a  drachm.  The  root  has  recently  been  used  in  chorea  and 
epilepsy  with  asserted  advantage.  The  dose  of  the  powdered  root,  at  first  about  8  or  10 
grains  morning  and  evening,  is  rapidly  increased  to  a  teaspoonful,  and  in  the  end  carried 
to  three  or  four  spoonfuls  in  the  course  of  the  day.  [Ann.  de  Therap.^  1859,  p.  62.)     W. 

ALKANET.  This  is  the  root  of  Anchusa  tinctoria,  or  dyers'  alkanet,  an  herbaceous 
perennial  plant,  growing  in  the  Grecian  Archipelago  and  the  South  of  Europe.  It  is  said 
in  some  medical  works  to  be  cultivated  abundantly  in  the  South  of  France  ;  but  another 
plant  is  probably  referred  to — Lithospermum  tinctoriuni  of  Linnaeus  and  De  Candolle, 
Anchusa  tinctoriaoi  Lamarck — which  is  a  native  of  that  country,  and  the  root  of  which  is 
considered  as  the  true  alkanet  by  the  French  writers.  Alkanet,  as  found  in  the  shops,  is  in 
pieces  three  or  four  inches  long,  from  the  thickness  of  a  quill  to  that  of  the  little  finger, 
somewhat  twisted,  consisting  of  a  dark-red,  easily  separable  bark,  and  an  internal  ligne- 
ous portion,  which  is  reddish  externally,  whitish  near  the  centre,  and  composed  of  numer- 
ous distinct,  slender,  cohering  fibres.  As  it  comes  to  us  it  is  usually  much  decayed  inter- 
nally, very  light,  and  of  a  loose,  almost  spongy  texture.  The  fresh  root  has  a  faint  odour, 
and  a  bitterish,  astringent  taste  ;  but  when  dried  it  is  nearly  inodorous  and  insipid.  Its 
colouring  principle,  which  abounds  mostly  in  the  cortical  part,  is  soluble  in  alcohol,  ether, 
and  the  oils,  to  which  it  imparts  a  fine  deep  red ;  but  is  insoluble  in  water.  It  may  be 
obtained  by  first  exhausting  the  root  with  water,  and  then  treating  it  with  a  weak  solution 
of  the  carbonate  of  potassa  or  soda,  from  which  the  colouring  principle  may  be  precipi- 
tated by  an  acid.  According  to  Pelletier,  by  whom  it  was  discovered,  it  possesses  acid 
properties,  forming  with  the  alkalies  and  earths  neutral  compounds,  which  are  of  a  blue 
colour,  and  soluble  in  alcohol  and  ether.  He  calls  it  anchuslc  acid,  and  states  that  it  may 
be  sublimed  unchanged.  [Journ.  de  Pharm.,  xix.  105.)  The  tincture  of  alkanet  lias  its 
colour  deepened  by  acids,  changed  to  blue  by  alkalies^,  and  again  restored  by  neutralizing 
the  latter  substances.  It  may,  therefore,  be  used  as  a  test.  The  extract  obtained  by  eva- 
porating the  tincture  is  dark-brown.  Alkanet  is  somewhat  astringent,  and  was  formerly 
used  in  several  diseases  ;  but  it  is  now  employed  exclusively  for  colouring  oils,  ointments, 
and  plasters,  which  are  beautifully  reddened  by  one-fortieth  of  their  weight  of  the  root. 
It  is  said  also  to  be  used  in  the  preparation  of  spurious  port  wine.  "W. 

ALLI ARIA  OFFICINALIS.  Erysimnm  AlUaria.  lAnn.  Hedge  Garlic.  A  perennial 
European  herb,  having  an  alliaceous  odour  when  rubbed,  and  a  bitterish,  somewhat  acrid 
taste.  When  eaten  it  communicates  its  smell  to  the  breath.  Mr.  Wertheim  obtained 
from  the  root  a  volatile  oil,  apparently  identical  with  that  of  mustard.  [Ann.  der  Chem. 
und  Pharm.,  liii.  52.)  The  herb  and  seeds  are  esteemed  diuretic,  diaphoretic,  and  expec- 
torant, and  have  been  given  in  humoral  asthma,  chronic  catarrh,  and  other  complaints  in 
which  garlic  is  useful.  The  herb  has  also  been  recommended  as  an  external  application 
in  gangrenous  aflections,  and  to  promote  suppuration.  W. 

ALNUS  GLUTINOSA.  Common  Eur oj^ean  Alder.  A  European  tree,  twenty-five  feet 
or  more  in  height,  growing  in  swamps,  on  the  sides  of  streams,  and  in  other  damp  places. 
The  bark  and  leaves  are  very  astringent,  and  somewhat  bitter.  The  former  has  been  used 
in  intermittent  fever,  the  latter  as  a  topical  remedy  in  wounds  and  ulcers.  The  bruised 
leaves  are  sometimes  applied  to  the  breast  for  the  purpose  of  repelling  the  milk.  The  cones 
also  are  astringent,  and  form  a  useful  gargle  in  complaints  of  the  throat.  All  these  parts 
of  the  tree  are  used  in  dyeing,  and  the  leaves  and  bark  in  tanning.  The  tannic  acid,  how- 
ever, appears  to  differ  from  that  of  galls  and  oak  bark,  as,  according  to  Dr.  Stenhouse,  it 
does  not  yield  glucose  when  acted  on  by  sulphuric  acid.  [Pharm.  Jouim.,  Dec.  18G1,  p.  331.) 
Alnus  serrulata,  or  common  American  older,  has  analogous  properties.  W. 

AMARANTHUS  HYPOCHONDRIACUS.  Prince's  Feather.  An  annual  plant, 
growing  spontaneously  though  sparingly  in  the  Middle  States,  but  believed  to  have  been 
derived  from  tropical  America.  [Gray's  Manual,  p.  368.)  It  is  cultivated  in  our  gardens 
on  account  of  its  flowers,  which  are  in  densely  crowded  spikes,  and  of  a  deep-red  colour. 
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Tho  loaves  aro  naid  to  bo  astringent,  and  to  bo  used  Intornally  and  topically  in  tbo  eom- 
pUiiits  to  wliifli  tho  uHtringenta  generally  are  applicable.  W. 

AMHKUdKIS.  Ambra  Oriaea.  This  hiibstunco,  which  is  found  floating  on  tho  sea,  or 
thrown  by  tho  waves  upon  tho  uhore*  uf  variuiis  cuuntrien,  particularly  in  tho  Kouthem 
huiuiDphero,  ijt  now  geuurully  believed  to  be  produced  in  the  inteHtines  of  tho  I'hyMter 
macrocepUalus,  or  Hpurmaceti  whale,  and  perha))8  in  those  of  sumo  other  il^h.  It  is  in 
roundiMi  or  anu>rphou:«  pieces,  usually  sniuil,  but  Hometinies  uf  conMiduruble  magnitude; 
and  nuisses  have  been  found  weighing  .W,  100,  and  even  200  pounds.  These  pieces  are 
often  composed  of  concentric  layers.  They  are  of  various  colours,  usually  gray,  with 
brownish,  yellow,  and  white  streaks,  often  dark-brown  or  blackish  on  the  external  sur- 
I  face.  They  aro  oj)aque,  lighter  than  water,  and  of  a  consistence  like  that  of  wax.  Am- 
bergris has  a  peculiar  aromatic  agreeable  odour,  is  almost  tasteless,  softens  with  tho 
warmth  of  tho  hand,  melts  under  212°,  is  almost  completely  volatilizablo  by  heat,  and 
is  intlummable.  It  is  insoluble  in  water,  but  is  readily  dissolved,  with  the  aid  of  heat, 
by  alcohol,  other,  and  tho  volatile  and  fixed  oils.  It  consists  chiefly  of  a  peculiar  fatty 
matter  analogous  to  cholesterin,  and  denominated  by  Pelletier  and  Caventou  ambrein. 
This  may  bo  obtained  by  treating  ambergris  with  heated  alcohol,  filtering  the  solution, 
and  allowing  it  to  stand.  Crvstals  of  ambrein  are  deposited.  It  is  incapable  of  form- 
ing soaps  with  tho  alkalies.  \\'hen  pure  it  has  little  or  no  odour.  Ambergris  is  often 
adulterated;  but  does  not  then  exhibit  its  ordinary  fusibility  and  volatility.  It  was 
long  regarded  as  a  cordial  and  antis])asmodic,  somewhat  analogous  to  musk ;  and  has 
been  recommended  in  typhoid  fevers,  and  various  nervous  diseases.  It  formerly  entered 
into  many  otficinal  preparations,  and  is  still  retained  in  some  European  Pbarmacopceias. 
The  French  Codex  directs  a  tincture  to  bo  prepared  by  macerating,  for  ten  days,  100 
parts  of  powdered  ambergris  with  1000  parts  of  alcohol  at  80°,  expressing  and  filtering. 
M.  Stan.  Martin  assures  us  that  the  tincture  will  keep  better,  deposit  nothing,  and  have 
a  more  agreeable  odour,  if  the  ambergris,  instead  of  being  merely  powdered  in  a  mortar, 
besubjocted  toporphyrization,  especially  with  the  addition  of  washed  sand.  Heat,  ho  says, 
should  never  be  used  in  its  preparation.  (Journ.  de  Pharm.,  4e  ser.,  i.  448.)  It  is,  how- 
ever, feeble  as  a  remedy,  and  is  much  more  used  in  perfumery  than  in  medicine.  The 
dose  is  from  five  grains  to  a  drachm.  W. 

AMBROSIA  TRIFIDA.  Ragweed.  (Graf  s  Manual,  j).  212.)  This  and  another  indi- 
genous species,  A.  artemisLvfolia,  both  annual  plants,  and  usually  ranked  among  worth- 
less weed?,  have  found  a  place  in  the  Materia  Medica  of  the  eclectics,  by  whom  they 
are  deemed  astringent  and  somewhat  exciting,  and  are  given  in  low  forms  of  fever,  and 
other  conditions  of  the  system  in  which  the  vital  actions  aro  enfeebled.  W. 

AMMONIATED  IRON".  Fbrrum  Ammoniatum.  Ammoniated  Iron.  Ammonio-chlo~ 
ride  of  Iron.  Though  discharged  from  the  officinal  lists  at  the  late  revisions  of  the  Phar- 
macopa'ias,  this  preparation  has  too  long  occupied  a  conspicuous  place  in  the  Materia 
Medica  to  justify  its  omission  in  a  work  of  this  kind.  It  was  recognised  until  recently 
both  by  the  U.  S.  and  London  Pharmacopoeias,  which  contained  formulas  for  its  prepara- 
tion. The  following  was  tho  U.  S.  process.  "  Take  of  Subcarbonate  of  Iron  ihree  ounces; 
Muriatic  Acid  ten  Jfuidounces ;  Muriate  of  Ammonia  two  pounds  and  a  half;  Distilled 
W Ater  four  pints.  3Iix  the  Subcarbonate  of  Iron  with  the  Muriatic  Acid  in  a  glass  ves- 
sel, and  digest  for  two  hours;  then  add  the  Muriate  of  Ammonia,  previously  dissolved 
in  tho  Distilled  Water,  and,  having  filtered  the  liquor,  evaporate  to  dryness.  Rub  the 
residue  to  powder."  (U.S.)  The  process  of  the  London  College  was  essentially  the  same 
as  the  above,  of  which,  in  fact,  it  was  the  original.  By  tho  mutual  action  of  muriatic 
acid  and  tho  sesquioxide  of  iron  of  the  subcarbonate,  water  and  sesquichloride  of  iron 
are  formed;  and  the  solution  of  the  latter,  being  evaporated  along  with  that  of  the  mu- 
riate of  ammonia,  yields  a  mixture  of  tho  two  salts.  If  any  carbonate  of  iron  bo  present 
in  the  subcarbonate,  a  portion  of  protochloride  of  iron  must  also  be  formed,  which,  how- 
ever, would  probably  be  converted  into  sesquichloride  during  the  operation.  The  pre- 
paration was  formerly  made  by  subliming  a  mixture  of  red  oxide  (sesquioxide)  of  iron 
and  muriate  of  ammonia.  A  portion  of  the  muriate  of  ammonia  was  decomposed ;  the 
ammonia  escaping,  and  the  muriatic  acid  reacting  upon  the  sesquioxide  of  iron  so  as 
to  form  water  and  sesquichloride  of  iron,  the  latter  of  which  was  sublimed  with  the  un- 
decom])osed  muriate  of  ammonia.  By  this  mode  of  preparation  the  proportion  between 
the  two  suits  was  variable.  The  late  officinal  plan  has  the  double  advantage  of  uni- 
formity in  tho  result,  and  greater  facility  in  the  process.  There  is  no  reason  to  believe 
that  the  sesquichloride  of  iron  and  muriate  of  ammonia  aro  chemically  combined  in  the 
preparation.  According  to  Mr.  Phillips,  they  are  in  the  proportion  of  15  parts  of  the 
sesquichloride  to  8o,of  the  muriate. 

Properties.  Ammoniated  iron,  thus  prepared,  is  in  crystalline  grains,  of  a  fine  red- 
dish-orange colour,  and  a  sharp,  styptic,  saline  taste.  It  is  entirely  soluble  in  water  and 
diluted  alcohol,  is  deliquescent,  and  should  be  kept  in  well-stopped  bottles.  By  the 
alkalies  and  their  carbonates,  and  by  lime-water  it  is  decomposed,  with  the  prc>cipitation 
of  about  7  per  cent,  of  sesquioxide  of  iron ;  and  potassa  in  excess  occasions  the  evolutiou 
of  ammonia.     Like  tho  other  chalybeates,  it  is  incompatible  with  vegetable  astringent*. 
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As  procured  by  sublimation,  it  is  of  a  yellow  colour  and  feeble  odour,  and  is  probably 
the  result  of  a  chemical  reaction  between  the  ingredients. 

Medical  Projierties  and  Uses.  This  preparation  unites  aperient  properties  with  those 
belonging  to  tlie  chalybeates  generally,  and  is  said  to  have  been  used  with  advantage  in 
amenorrhoea,  epilepsy,  scrofula,  rickets,  &c.;  but  it  is  at  best  uncertain,  and  is  now  very 
seldom  prescribed.  The  sublimed  preparation  was  former!}^  employed  under  the  names 
oi flares  martiales  and  eiis  martis.  JFrom  four  to  twelve  grains  may  be  given  in  the  form 
of  pill,  electuary,  or  solution,  several  times  a  day.  W. 

AMPELOPSIS  QUINQUEFOLIA.  Virghiia  Creeper.  America7iln/.  {Gray' s Manual, 
p.  78.)  This  woody  creeper,  which  is  a  common  indigenous  plant,  and  conspicuous  in 
autumn  by  its  bright  crimson  leaves,  has  been  used  by  the  "eclectics"  as  an  alterative, 
tonic,  and  expectorant.  The  bark  and  twigs  are  the  parts  cmjjloyed.  The  remedy  has 
been  recommended  by  Dr.  J.  McCall,  in  the  Memphis  Journal  of  Medicine,  in  the  treat- 
ment of  dropsy.  He  believes  it  to  act  rather  by  stimulating  absorption  than  as  a  diuix'tic. 
Dr.  McCall  employs  the  bark  collected  late  in  the  fall,  and  exliibits  it  in  the  state  of  de- 
coction or  infusion.  (^Fenins.  and  Indcpend.  Med.  Journ.,  June,  1858,  p.  1G9.)  W. 

AMYLEN.  Valeren.  This  compound  was  alluded  to  under  amylic  alcohol,  page  85- 
It  is  an  iso-equivalent  carbohydrogen,  having  the  formula  Cj^Hj^.  Amyl  is  CjqHjj,  and 
amylic  alcohol  (fusel  oil)  is  the  hydrated  oxide  of  amyl  C,5H,jO-j-HO,  or  the  bihydrate 
of  amylen  C]oH,„-|-2HO.  Amylen  was  discovered  by  M.  Balard,  of  Paris,  in  1844.  It  is 
prepared  by  distilling  amylic  alcohol  with  a  concentrated  solution  of  chloride  of  zinc. 
The  product  is  redistilled,  and  that  which  comes  over  first,  constituting  the  more  vola- 
tile part,  is  separately  collected,  and  agitated  with  concentrated  sulphuric  acid,  when 
the  amylen,  freed  from  water,  will  rise  to  the  surface.  Amylen  is  a  colourless,  very 
mobile  liquid,  having  the  density  0-695  at  56°.  Its  boiling  point  is  102°  (95°  Duroy) 
and  the  density  of  its  vapour  2-4.5.  Its  smell  is  peculiar  and  disagreeable.  It  is  soluble 
in  alcohol  and  ether,  in  all  proportions,  but  very  sparingly  so  in  water.  When  pure  it 
does  not  act  on  potassium,  and  is  not  coloured  by  a  prolonged  contact  with  caustic  potassa. 

Amylen  was  proposed  as  a  new  ansesthetic  by  Dr.  Snow,  in  a  paper  read  before  the 
London  Medical  Society  on  the  10th  of  Jan.  1857.  The  advantages  claimed  for  it,  com- 
pared with  other  an;esthetics,  were  that  its  vapour  is  less  pungent;  that  it  abolishes  pain 
with  a  stupor  less  deep;  and  that  there  is  no  struggling  on  the  part  of  the  patient,  and 
no  sick  stomach  after  its  administration.  Its  bad  smell  was  admitted  as  an  objection. 
These  alleged  advantages  have  not  been  found  to  counterbalance  the  dangers  of  its  use. 
Dr.  Snow  admits  "  the  absolute  safety  which  seems  to  attend  sulphuric  ether  under  all 
circumstances;"  an  admission  which  makes  it  less  necessary  to  seek  for  a  new  ana?sthe- 
tic.  Already,  within  the  brief  period  during  which  it  has  been  tried,  two  deaths  have 
occurred,  although  the  amylen  was  administered  by  Dr.  Snow  himself.  The  French 
Academy  of  Medicine,  after  a  deliberate  examination  of  its  alleged  advantages,  have 
condemned  it  as  dangerous.  From  a  chemical  examination  of  various  specimens  of  com- 
mercial amylen,  as  well  as  of  the  purest  form  of  it  as  prepared  by  the  process  of  M.  Ba- 
lard, Dr.  Schauenstein  has  found  that  they  all  contain  chlorine;  and  the  uncertainty 
thus  thrown  upon  the  nature  of  the  compound  adds  to  the  motives,  previously  existing, 
for  abandoning  the  use  of  it  as  an  anaesthetic  agent.  (See  B.  and  F.  Med.-c/iir.  i?ey..  Am. 
ed,,  Jan.  1858,  p.  193.) 

Hydrnret  of  Amyl  (hydride  of  amyl),  C,oHijH,  is  another  new  anaesthetic,  proposed  by 
Prof.  Simpson,  of  Edinburgh.  It  was  discovered  b}-  Dr.  E.  Franklin,  of  Manchester, 
who  obtained  it  by  a  complicated  process,  which  has  been  rendered  more  easy  of  execu- 
tion by  Messrs.  T.  &  H.  Smith,  of  Edinburgh,  who  prepared  the  substance  at  the  request 
of  Prof.  Simpson.  (See  T.  &  H.  Smith's  paper,  in  the  Pharm.  Journ.,  June,  1857.)  Hy- 
drnret of  amyl  is  a  colourless,  volatile,  mobile  liquid,  possessing  a  grateful  fruity  odour, 
but  no  taste.  It  is  the  lightest  liquid  known,  having  the  sp.  gr.  0-638  at  57°.  It  boils 
at  86°,  and  the  density  of  its  vapour  is  2-5.  It  is  very  inflammable,  and  burns  with  a 
brilliant  white  flame.  It  is  readily  soluble  in  alcohol  and  ether,  but  insoluble  in  water. 
'-It  is  a  very  stable  compound,  resisting  the  action  of  fuming  sul[)huric  acid  and  the 
most  powerful  oxidizing  agents."  We  have  not  seen  any  precise  account  of  its  mode 
of  action  as  an  auiesthetic.  B. 

Besides  the  hydruret  of  amyl,  other  compounds  have  been  examined  by  Dr.  B.  W. 
Kichardson,  of  London,  among  which  are  amylic  alcohol,  the  iodide,  the  acetate,  and  the 
nitrite.  Of  these  the  nitrite  is  the  most  energetic,  and  has  been  brought  into  special 
notice  by  Dr.  Kichardson. 

Nitrite  of  Amyl.  This  is  an  inflammable  liquid,  lighter  than  water,  boiling  at  182°  F., 
having  a  fruity  pear-like  odour,  and  the  composition  CjgHjjjNO^-f  HO.  {B.  and  F.  Med.- 
chir.  Pep.,  Oct.  1866,  p.  450.)  It  may  be  prepared  by  heating  fuseKoil  gently,  in  a  re- 
tort, with  nitric  acid,  removing  the  heat  as  soon  as  bubbles  form,  repressing  effervescence 
if  too  strong  by  cold  water,  rectifying  from  potassa  the  distillate  passing  over  under  212°  F. , 
and  collecting  apart  the  product  which  distils  under  177°  F.  {Gmelin,  xi.  63.)  From  the 
experiments  of  Dr.  Kichardson  on  animals,  it  appears  to  find  entrance  into  the  system 
from  any  point  of  application.  When  inhaled  it  acts  immediately  as  a  powerful  stimu- 
lant to  the  heart,  more  powerful,  indeed,  than  any  other  known  agent ;  and  a  little  of  it 
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applied  to  the  no«triU  caiuos  an  initantunoous  and  extraordinary  fliuliinf;  of  tho  face. 
Tljis  oxcitouieiit  of  tlio  licurt  ia  followed  by  diiuiniiihod  but  not  oxtin^iiiithcd  power  of 
that  organ,  mid  contraction  of  tiie  oxternul  vcaHflM.  Given  to  aniinuU  by  inbulution,  it 
is  capable  of  buspcndinjj  rt'spiraiinn,  and  producing  dcutb  ;  but,  bhort  of  the  latter  re- 
»ult,  it  niuy  pruduco,  when  properly  regulated,  u  reduction  of  the  re^^liration  and  circu- 
lation so  extreme,  that  a  condition  analogous  tt>  trance  may  bo  induced  and  nuKtuined  for 
many  hourd.  It  doua  not  aeeni  to  have  unu!)«thetic  pro])ertiu8.  ConiiciouMneiM  iii  never 
lost  unlus8  a  statu  of  approaching  death  is  induced,  from  which  the  uninuil  rarely  if  ever 
recovers.  lU  force  is  directed  ettpecially  to  tho  muscular  action,  which  it  firtit  "wildly 
excites"  and  then  auhduert.  Tlie  appearancea  after  death  diffiT  according  to  the  inodo 
in  which  the  fatal  etlect  has  been  produced.  If  the  nitrite  be  given  very  rapidly,  tho 
lungs  and  brain  are  free  from  congestion  and  even  blanched,  and  tho  left  side  of  the  heart 
ia  empty,  though  tho  right  cavities  are  engorged  with  blood.  If  slowly  adntinistercd, 
it  leaves  a  con<^e.sted  statu  of  tho  lungs  and  bruin,  and  blood  is  found  in  both  bides  of  tho 
heart.  No  distinction  of  colour  is  observed  between  the  arterial  and  venous  bhx>d.  Not- 
withstanding the  violent  action  of  the  heart.  Dr.  Richardson  has  never  known  it  to  cause 
rupture  of  a  blood-vessel,  or  extrava.«ation.  Though  no  therapeutic  use  of  this  fluid  ha» 
yet  been  made,  so  fur  as  we  know,  yet  its  extraordinarily  rapid  and  powerful  action  on 
the  heart  suggests  important  applications  of  it  in  threatening  cases  of  syncope,  and 
others  of  great  failure  in  the  heart's  actions. 

In  relation  to  amylen,  Dr.  llichardson  observed  that,  though  it  is  capable  of  producing 
insensibility,  this  is  attended  with  a  kind  of  consciousness,  leading  to  certain  actions, 
of  which  there  is  no  remembrance  after  awaking.  Amylic  alcohol,  when  inhaled  by  men 
or  the  lower  animals,  produces  a  state  of  mu.«cuiar  paralysis  with  paroxysms  of  convul- 
sive trembling,  which  are  excited  by  the  slightest  cause,  as  a  simple  touch,  or  breathing 
on  tho  surface.  Iodide  of  amyl  acts  similarly  to  amylic  alcohol,  with  this  superadded 
symptom,  that  when  the  animal  begins  to  move,  whether  spontaneously  or  under  excita- 
tion, he  does  so  for  a  considerable  time  in  a  circle.  The  acetate  of  amyl  exerts  an  influ- 
ence similar  to  those  of  the  nitrite  and  iodide,  but  less  marked.  All  of  these  compounds 
have  the  property  of  preventing  putrefaction  in  vegetable  substances.  None  of  them 
can  be  used  as  anaesthetic  agents ;  as  they  do  not,  like  the  comj)ounds  of  formyl  or  ethyl, 
produce  general  insensibility  to  pain.  [B.  and  F.  Med.-ehir.  Jiev.,  Jan.  1867,  p.  245.)  W. 

ANACAHUITE  WOOD.  Under  this  name,  in  the  year  1860,  considerable  quantities 
of  a  peculiar  wood  were  imported  from  Tampico,  in  Mexico,  into  Germany ,  where  for  a  short 
time  it  attracted  great  attention  as  a  supposed  remedy  in  phthisis.  The  circumstance 
that  the  wood  was  destitute  of  taste  and  smell  naturally  suggested  that  it  could  jiossess 
little  remedial  power;  and  frequent  trials  of  it  in  consumptive  affections  have  ended  in 
failure  ;  so  that  the  wood  is  likely  to  be  forgotten  almost  as  speedily  as  brought  into  tem- 
porary notoriety.  In  the  mean  time,  the  question  of  its  botanical  origin  attracted  the  at- 
tention of  pharmacologists  ;  and  the  question  has  been  at  length  determined  by  the  im- 
Eortation  of  a  living  specimen  of  the  tree  into  Germany,  which  partially  flowered  in  the 
otanical  garden  of  Gottingen.  This,  with  dried  specimens  received  from  Mexico,  enabled 
the  botanists  to  decide  that  the  wood  was  tlie  product  of  the  Cordia  Boissleri  of  Alphonse 
Do  Candolle.  (See  Pharm.  Journ.,  Dec.  1862,  p.  272,  where  the  plant  is  figured.)   W. 

ANACARDIUM  OCCIDENTALE.  Ijlnn.  Cassuviumponiiferum.  liUm.  GoKhew-nid.  A 
small  and  elegant  tree,  growing  in  the  West  Indies,  and  other  parts  of  tropical  America.  A 
gum  exudes  from  tho  bark,  which  bears  some  resemblance  to  gum  arable,  but  is  only  in 
part  soluble  in  water,  and  consists  of  true  gum  and  bassorin.  It  is  the  gomme  d'acajou  of 
the  French  writers.  The  fruit  is  a  fleshy,  pear-shaped  receptacle,  supporting  at  its  summit 
a  hard,  shining,  ash-coloured,  kidney-shaped  nut,  an  inch  or  more  in  length,  and  three- 
quartersof  an  inch  broad, consistingoftwoshells,  with  a  black  juice  between  them,  and  of 
a  sweet  oily  kernel.  The  receptacle  is  red  or  yellow,  and  of  an  agreeable  subacid  flavour 
witli  some  astringency.  It  is  edible,  and  affords  a  juice  which  has  been  recommended  in 
uterine  complaints  and  dropsy.  This  juice  is  converted  by  fermentation  into  a  vinous 
liquor,  which  yields  a  spirit  by  distillation,  used  in  making  punch,  and  said  to  be  power- 
fully diuretic.  The  nuts  are  well  known  under  the  j\ame  o{  caahew-nuts.  The  black  juice, 
contained  between  their  outer  and  inner  shell,  is  extremely  acrid  and  corrosive,  producing, 
when  applied  to  the  skin,  severe  inflammation,  followed  by  blisters  or  desquamation.  It 
has  bc'-n  examined  chemically  by  Stoedeler,  who  found  in  it  two  peculiar  principles,  one 
having  acid  properties,  which  he  calls  anacardic  acid,  and  the  other  a  yellow,  oleaginous 
liquid,  named  cardol.  (See  Journ.  de  Pharvi.,  Ses^r.,  xiii.  459.)  The  juice  is  used  in  the 
West  Indies  for  the  cureof  corns,  warts,  ringworms,  and  obstinate  ulcers,  and  is  said  to  be 
sometimes  applied  to  the  face  by  females,  in  order  to  remove  the  cuticle,  and  produce  a 
fresher  and  more  youthful  aspect.  In  a  case  of  external  poisoning  which  came  under  our 
notice,  in  a  lady  who  was  exposed  to  the  fumes  of  the  nut  while  roasting,  tho  face  was  so 
much  swollen  that  for  some  time  not  a  feature  was  discernible.  A  similar  case,  occurring  in 
a  boy  who  had  cut  open  one  of  the  nuts,  eaten  a  small  portion  raw,  and  by  handling  it  had 
spread  the  juice  over  different  parts  of  the  body,  is  recorded  by  Dr.  ^lonkur  in  tho  N.  J.  Med. 
Reporter  (.\prU,  1855,  p.  187).  The  tongue,  face, neck,  hands,  forearms, scrotum,  &c.  wero 
red  and  enormously  swollen,  and  very  painful.  The  tincture  of  iodine  was  found  useful  asa 
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local  application  to  the  parts  affected.  The  kernel  has  asweet,  agreeable  taste,  and  is  eaten 
like  chestnuts,  either  raw  or  roasted.  It  is  also  used  as  an  ingredient  of  puddings,  &c.,  and 
forms  an  excellent  chocolate  when  ground  with  cocoa.  By  age  it  becomes  rancid.  The  black 
juice  of  the  nut,  and  a  milky  juice  which  tlows  from  the  tree  by  incision,  are  sometimes 
used  for  marking  linen,  upon  which  they  leave  a  nearly  indelible  brown  or  black  stain. 

W. 

ANAGALLIS  ARVENSIS.  Scarlet  Pimpernel.  An  annual  plant,  growing  in  Europe 
and  this  countrj',  with  small,  delicate,  procumbent  stems,  furnished  with  opposite  branches, 
opposite  ovate  leaves,  and  small  scarlet  flowers,  which  are  supported  upon  axillary,  soli- 
tary peduncles,  and  appear  in  June  and  July.  Ithaslittlesmell,  but  a  bitterish,  somewhat 
acrid  taste.  The  ancients  esteemed  it  a  counter-poison,  and  in  modern  times  it  has  been 
used  as  a  preventive  of  hydrophobia  ;  but  at  present  no  faith  is  placed  in  its  alcxipharmic 
powers.  It  is,  nevertheless,  not  wholly  inactive  ;  as  Ortila  found  three  drachms  of  an  ex- 
ti'act  prepared  from  it  sufliicient  to  destroy  a  dog,  with  marks  of  inflammation  of  the 
bowels.  It  has  been  recommended  as  a  local  application  to  old  and  ill-conditioned  ulcers, 
and  has  been  given  internally  in  visceral  obstructions,  consumption,  dropsy,  epilepsy, 
mania,  &c.  But  too  little  is  known  of  its  precise  properties,  to  authorize  its  indiscriminate 
employment  in  these  complaints.  Mr.  J.  A.  Heintzelman  obtained  a  small  quantity  of  vola- 
tile oil  from  the  dried  herb,  and  found  it  of  a  strong  peculiar  odour,  a  pungent  and  some- 
what acrid  taste,  and  the  sp.  gr.  0-987.  Pour  drops  of  it  produced  intense  headache  and 
nausea,  which  continued  for  24  hours,  with  pains  throughout  the  body.  Another  species, 
considered  by  Linnaius  as  a  variety  of  A.  arvensis,  is  A.  coerulea,  distinguished  by  its  blue 
flowers.     The  medical  properties  of  the  two,  so  far  as  is  known,  are  the  same.        W. 

AiSTCHUSA  OFFICINALIS.  Bugloss.  This  species  of  Anchusa  is  a  native  of  Europe, 
and  unknown  in  the  United  States.  It  is  a  biennial  plant,  from  one  to  three  feet  high, and  was 
formerly  much  esteemed  as  a  medicine.  The  root,  leaves,  and  flowers  were  ofiicinal.  These 
are  inodorous  and  nearly  tasteless.  The  root  is  mucilaginous  and  slightly  sweetish,  and  the 
flowers  very  feebly  bitter.  The  plant  has  no  claim  whatever  to  the  credit,  formerly  attached 
to  it,  of  possessing  cordial  and  exhilarating  properties.  It  was  used  by  the  ancients  in  hy- 
pochondriacal attections  ;  but,  as  it  was  givenin  wine,  the  elevation  of  spirits  was  probably 
due  to  the  vehicle.  In  France,  the  Anchusa  Jtalica,  which  is  there  known  as  buglosse,  is 
employed  for  the  same  purposes  and  in  the  same  manner  as  Borago  officinalis.  (See  Bo- 
rago  opicmalis  in  Part  III. )  W. 

ANDROMEDA  ARBOREA.  Sorrel-tree.  A  beautiful  indigenous  tree,  growing  in  the 
valleysof  the  Alleghanies, from  Pennsylvania  to  Florida.  Theleaveshaveapleasantacid 
taste,  which  has  given  rise  to  the  common  name  of  the  tree.  They  are  used  by  hunters  to 
allay  thirst,  and  form  in  decoction  a  grateful  refrigerant  drink  in  fevers.  The  other  species  . 
of  Andromeda  are  shrubs,  and  some  of  them  ornamental.  Dr.  Barton,  in  his  "  Collections, " 
states  that  a  decoction  of  A.  Mo.riana  is  employed  in  the  Southern  States,  as  a  wash  in  a 
disagreeable  ulceration  of  the  feet  to  which  the  negroes  are  liable.  The  powder  upon  the 
leaves  and  buds  of  A.  speciosa  is  said  to  be  a  powerful  errhine.  "W. 

ANEMONE  PRATENSIS.  Meadow  Anemone.  This  plant  enjoyed  atone  time  consid- 
erable credit  from  the  recommendation  of  Storck,  who  believed  that  he  found  it  useful  in 
amaurosis  and  other  complaints  of  the  eye,  in  secondary  syphilis,  and  in  cutaneous  ei-up- 
.tions.  Dr.  J.  deRamm  found  it  also  very  useful  in  hooping-cough.  A.  Pulsatilla  (pulsatilla), 
an  analogous  species,  has  been  employed  for  similar  purposes ;  and  favourable  reports  have 
been  made  of  its  efficacy  in  obstinate  diseases  of  the  skin,  and  in  hooping-cough.  It 
has  been  supposed  also  to  possess  emmenagogue  properties,  and  to  exert  an  alterative 
influence  over  the  mucous  membranes  ;  rendering  it  useful  in  ophthalmia,  in  catarrhal 
inflammation  of  the  nostrils,  throat,  and  respiratory  passages,  and  in  similar  condi- 
tions of  the  alimentary  canal  and  urinary  organs.  The  preparation  employed  by  Storck 
was  an  extract  of  the  herbaceous  part  of  the  plant,  which  was  given  in  the  dose  of  one 
or  two  grains  daily,  gradually  increased  to  twenty  grains  or  more.  The  dried  herb, 
and  a  tincture  and  distilled  water  of  the  plant  were  used  ;  the  dose  of  the  powder  being 
two  or  three  grains,  of  the  tincture  half  a  fluidrachm,  and  of  the  water  two  or  three 
drachms.  In  large  doses  it  was  found  frequently  to  produce  nausea  and  vomiting,  or 
griping  and  looseness  of  the  bowels,  and  sometimes  acted  as  a  diuretic.  It  is,  we  be- 
lieve, a  favourite  remedy  with  the  homoeopathists.  For  a  more  particular  account  of 
the  u.ses  of  pulsatilla,  the  reader  is  referred  to  an  article  by  Dr.  J.  C.  Peters,  of  N.  York, 
in  the  Bost.  Med.  and  Surg.  Journ.  (Aug.  29,  18G7,  p.  77).  The  species  of  Anemone 
above  mentioned  are  European  plants,  and  are  not  cultivated  in  this  country.  We 
have  several  native  species.  One  of  them,  A.  nemorosa,  which  is  common  to  Europe 
and  the  United  States,  is  said  to  act  as  a  poison  to  cattle,  producing  bloody  urine  and 
convulsions.  It  is  stated  also  to  have  proved,  when  applied  to  the  head,  a  speedy  cure 
for  tinea  capitis.  Most  of  the  species  are,  in  the  recent  state,  acrid  and  rubefacient, 
resembling  in  this  respect  other  Ranunculaceae.  They  contain  a  peculiar  crystallizable 
principle,  named  anenionin,  convertible  into  anemonle  acid  by  the  action  of  alkalies. 
{Ann.  der  Pharm.,  xxxii.  276.)  It  is  deposited  by  water  distilled  from  the  fresh  herb 
upon  standing,  and  resembles  camphor.  According  to  J.  Miiller,  it  is  formed  by  a 
metamorphosis  of  the  acrid  matters  which  are  distilled  with  the  water.  {^Pharm.  Cent. 
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Blait,  Sept.  11,  1850,  p.  G18.)  M  Dubruschinky  obtaias  it  by  a  method  founded  on 
its  solubility  in  chloruturm.  Thu  distilled  wutor  uf  Anoniono  prttteniiis  '\»  agitiitiHl  with 
one-tenth  uf  ttiiM  liquid,  with  which  it  iii  continued  in  cotitact  for  Moino  hount ;  the 
liquid  on  standing  soimrates  into  two  layers,  thu  heavier  of  which,  containing  the  chlo- 
ruforniiu  solution,  is  distilled.  Thu  chloroform  passes,  and  the  residue,  constituting  one- 
eighth  of  thu  solution,  is  treated  with  strong  alcohol,  heated,  and  seta^idu  to  crystallize. 
Anemonin  separates  in  handsome  crystals  having  all  thu  properties  of  that  verv  poison- 
ous alkaloid.  (Journ.  de  J'hann.,  4u  ser.,  i.  81'J.)  The  A.  Ltuloviciana,  an  American 
species,  growing  in  Minnesota  and  other  parts  beyond  the  Missi»sippi,  has  been  cm- 
ployed  with  su)iposcd  advantagu  by  Dr.  W.  11.  Miller,  of  St.  Paul,  in  chronic  diseases 
of  the  eyes,  in  cutaneous  eruptions,  and  syphilitic  affections.  Mr.  A.  W.  Miller, 
liaving  submitted  the  plant  to  chemical  examination,  succeeded  in  obtaining  anemonin 
from  it.     (Am.  Journ.  uf  I'/innn.,  July,  18G2,  p.  300.)  AV. 

ANGK-'ECUM  FKAGRANS.  This  is  an  orchideous  plant,  indigenous  in  the  Isle 
of  Bourbon  and  Mauritiu.«,  where  tAio  leaves  have  been  long  used,  under  the  name  of 
faham,  for  the  same  purposes  as  Chinese  tea,  to  which  they  are  preferred  by  the  natives 
of  these  islands.  They  have  a  somewhat  pungent  aromatic  taste,  and  a  strong  and 
highly  agreeable  odour,  scenting  the  whole  apartment  with  a  delicious  perfume. 
Given  in  infusion,  they  appear  to  have  an  ed'ect  on  the  system  somewhat  similar  to  that 
of  Chinese  toa,  and  have  recently  been  introduced  into  Paris,  as  a  rival  of  that  popular 
beverage  The  drink  is  made  by  putting  the  loaves  and  stalks,  in  the  proportion  of  16 
grains  to  a  teacupful,  into  cold  water,  boiling  for  about  ten  minutes,  and  then  pouring 
into  a  closed  vessel,  and  sweetening  it  when  used.  (Am.  Journ.  of  Fharm.,  Sept.  1800, 
p.  441.)  W. 

ANILIN.  Aniline.  Anilia.  This  is  an  organic  alkaloid  obtained  from  coal  tar.  It 
was  first  discovered  by  Unverdorben,  in  182(),amongtheproductsofthedry  distillation  of 
indigo,  and  was  named  by  him  crystnlline.  Fritzshe,  who  obtained  it  afterwards  from  in- 
digo by  another  process,  seems  to  have  been  the  first  to  give  it  the  nameof  anilin.  In  1837 
RungeobtainedthrecvolatileprinciplesfromcoHl  tar,  which  hen&mcA  kinol,leucol,i\T\Aj>yr- 
rhol.  Of  these,  kinol  was  afterwards  found  by  Hoffmann  to  be  identical  with  anilin,  and 
leucol  has  been  ascertained  to  be  the  same  as  quinolin  (cincholin).  {Sec  page  302.)  Nitro- 
benzole  has  also  been  made  to  yield  anilin  by  various  processes;  andthisandcoal  tar  areits 
chief  practical  sources.  When  coal  tar  is  distilled,  a  setof  the  more  volatile  principles  first 
come  over,  and,  when  condensed  in  the  liquid  form,  constitute  the  tiff/ii  oil  nf  tar.  This 
includes  benzole.  Afterwards,  another  set  come  over,  heavier,  and  with  a  higher  boiling 
point,  and  these  are  all  embraced  under  the  name  of  the  heavy  oil  of  tar.  Among  these  are 
anilin,  quinolin,  creasote,  phenol,  (fee.  After  these  follow  other  substances  having  w^hen  con- 
densed a  buttery  consistence,  among  which  are  paraffin,  &c.  The  heavy  oil  comes  over  be- 
tween the  temperatures  of  300°  and  450°  F.  At  a  higher  heat  than  about  480°  F.  anilin  is 
no  longerfound  among  the  results  of  distillation.  Hoft'mann  procures  anilin  in  the  follow- 
ing manner.  The  heavy  oil  already  referred  to  is  agitated  witn  muriatic  acid,  and  set  aside 
for  12  or  14  hours.     The  liquid  separates  into  an  oily  and  an  acid  layer.     The  latter  is  se- 

f>arated  and  agitated  with  another  portion  of  oil,  though  not  to  full  saturation.  The  acid 
iquid  containing  the  alkaloids  in  the  form  of  muriates,  having  been  filtered  to  separate  all 
theoil,  is  mixed  with  an  excess  of  lime  and  distilled.  Amilkyliquidcomcsovercontaining 
the  alkaloids,  and  anilin  among  them.  These  are  again  saturated  with  diluted  muriatic  acid, 
and  the  solution,  after  being  concentrated  by  a  water-bath,  is  treated  with  a  slight  excess  of 
soda  or  potassa.  The  bases  then  set  free  float  on  the  surface  of  the  liquid,  and,  having  been 
removed  by  a  pipette,  are  rectified  by  distillation.  The  distillate  which  first  comes  over,  at 
a  heat  short  of  400°  to  420°  F.,  is  anilin  sufllciently  pure  for  commercial  purposes.  Boj'ond 
the  latter  heat  it  is  principally  quinolin  that  comes  over.  To  get  anilin  chemically  pure, 
oxalic  acid  in  alcoholic  solution  is  added  to  the  impure  alkaloid.  Oxalate  of  anilin  is  thrown 
down  as  a  mass  of  white  crystals.  This  is  washed  with  alcohol,  pressed,  and  then  dis- 
solved in  water  with  a  little  alcohol,  from  which  the  oxalate  crystallizes  on  concentration. 
The  oxalate  is  decomposed  by  a  caustic  alkali,  and  the  anilin,  thus  set  free,  is  distilled  once 
more.  Water  first  comes  over,  then  water  with  some  anilin,  and  lastly  pure  anilin.  (See 
Am.  Journ.  of  Pharm.,  Jan.  and  March,  1861,  pp.  89  and  129,  for  the  abstract  of  a  paper  by 
M.  E.  Kopp,abridged  from  the  Moniteur  Scientiftque,  t.  ii.  liv.  86.)  For  the  mode  of  preparing 
anilin  from  nitrobenzole,  the  reader  is  referred  to  a  paper  by  Prof.  Procter  in  the  Am. 
Journ.  of  Pharm.,  July,  1862,  p.  296;  also  to  a  memoir  by  MM.  Depoully,  translated 
in  the  Chem.  News,  Oct.  5,  1866,  p.  157.) 

Properties.  Pure  anilin  is  a  thin  colourlf^ss  fluid,  of  an  oily  appearance;  but  as  found  in 
the  shops  it  is  generally  more  or  less  coloured,  and  sometimes  of  a  deep  reddish-brown.  It 
has  a  peculiar  not  disagreeable  odour,  and  a  pungent,  aromatic,  burning  taste,  and  thesp. 
gr,  1-020  (Hoffmann), 1-02S  {Fritzshe).  It  is  not  solidified  at —4°  F.,  boils  at  360°,  and  its 
vapours  are  condensed  unchanged.  It  is  slightly  soluble  in  water.  Though  possessed  of 
strong  basic  powers,  it  does  not  restore  the  colour  of  reddened  litmus,  nor  does  it  redden 
turmeric.  It  changes,  however,  the  violet  colour  of  dahlias  to  green.  With  the  acids  it  forms 
soluble  and  readily  crystallizable  salts.  It  is  inflammable,  and  absorbs  oxygen  from  the  air, 
becoming  at  first  yellowish,  afterwards  reddish,  and  ultimately  brown.  A  characteristic 
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property  is  that  it  produces  instantly  a  deep-blue  or  purple  colour  when  brought  into  con- 
tact with  chlorinated  lime  or  other  hypochlorite.  Dr.  Letheby  has  described  a  very  deli- 
cate tost  for  this  alkaloid.  If  a  drop  of  a  very  weak  solution  of  the  sulphate  be  placed  on  a 
piece  of  clean  platinum  foil,  and  touched  with  the  negative  polo  of  a  galvanic  battery,  the 
solution  acquires  a  bluish,  then  a  violet,  and  ultimately  a  pink  colour.  [Pharm.  Journ.,  Se-pt. 
1862,  p.  128.)  It  consists  of  carbon,  hydrogen,  and  nitrogen  ;  its  formula  being  Cj^HjN. 
The  chief  value  of  anilin  at  present  is  for  the  colouring  matters  derived  from  it.  Beautiful 
reds,  purples,  yellows,  and  blues,  and  various  other  tints  are  obtained  from  it,  some  of  them 
truly  magnificent.  (See  Am.  Journ.  of  ScL  and  A7-ts,  May,  1863,  p.  417.)  An  anilin  black 
has  also  been  obtained,  but  by  a  process  somewhat  different  from  that  used  for  the  other 
colours.  (C/iem.  News,  Feb.  10,  1865,  p.  65.)  Some  of  these  colours  are  advantageously 
used  in  tne  preparation  of  inks.  For  the  mode  of  making  from  them  inks  of  ditierent  hues, 
even  a  black  indelible  ink,  the  reader  is  referred  to  the  Am.  Journ.  of  Pharm.,  i\i\j^ 
1868,  pp.  332  and  335.  Anilin  colours  have  been  advantageously  employed  by  Dr.  J.  J. 
Woodward,  U.  S.  A.,  in  histological  researches;  as  they  have  the  property  of  perma- 
nently colouring  the  cells  and  cell-derivatives  of  animal  structures,  without  affecting 
the  other  constituents.  For  general  use,  he  prefers  the  anilin  red,  and  dissolves  it  in 
dilute  acetic  acid,  or  sometimes  in  water.  [Am.  Jour n.  of  Med.  (Set.,  Jan.  1865,  p.  106.) 
Bottger  uses  anilin  red  in  detecting  cotton  in  any  fabric  with  which  it  is  mixed.  He 
dips  a  portion  of  the  texture  in  an  alcoholic  solution  of  this  colouring  matter,  then  washes 
it  with  water  till  the  washings  are  colourless,  and  puts  it  into  a  watery  solution  of  am- 
monia. If  cotton  be  present,  its  threads  will  be  deprived  of  colour,  while  the  linen  will 
continue  of  a  bright  rose  colour.  (Seo^w.  Journ.  of  Pharm,.,  Jan.  1866,  p.  86.) 

Medical  Properties  and  Uses.  Anilin  is  said  by  Wohler  and  Frerichs  to  have  no  poison- 
ous action  on  dogs.  This  is,  however,  contradicted  by  the  experiments  of  Dr.  Letheby,  who 
found  that  from  20  to  60  drops  given  to  dogs  and  cats  caused  a  rapid  los-s  of  respiratory 
powers,  passing  into  coma,  and  ending  in  death.  {Guy's  Hasp.  Reports,  A.  D.  1864,  p. 
198.)  Some  experiments  have  been  made  which  show  that  it  has  a  deleterious  influence  on 
leeches  and  frogs,  and  young  rabbits  were  killed  by  it;  but  these  prove  nothing  as  to  its 
effects  on  man.  A  case  is  on  record  in  which  a  workman  having  been  exposed  strongly 
to  the  vapours  of  anilin,  in  consequence  of  a  vessel  containing  it  having  broken  and  spilled 
the  contents  over  his  person,  was  seized  with  symptoms  of  great  prostration,  from  which, 
hoAvever,  he  recovered  under  stimulating  treatment.  [Med.  Times  and  Gaz.,  June  7, 1862.) 
Several  other  instances  have  since  occurred,  in  which  persons  inhaling  the  vapour  of  anilin 
in  the  process  of  manufacture  have  been  seriously  affected ;  the  prominent  symptoms  being 
violent  attacks  of  neuralgia,  heaviness  in  the  head,  giddiness,  and  apparent  prostration, 
sometimes  confining  the  workmen  to  bed  for  days ;  but  in  all  instances  recovery  took 
place,  leaving,  so  far  as  appears,  no  serious  evil  behind ;  showing  that  the  action  of  the 
poison  is  directed  mainly,  if  not  exclusively,  to  the  nervous  system.  {B.  ^  F.  Med.-chir. 
Review,  April,  1866,  p.  539. )  It  would  seem,  however,  from  the  experiments  of  Dr.  Letheby, 
that  the  salts  of  anilin  are  destitute  of  the  poisonous  properties  of  the  pure  alkaloid ;  though 
a  change  of  colour  is  sometimes  produced  by  them ;  a  patient  who  had  taken  a  considerable 
quantity  of  the  sulphate  having  his  skin,  nails,  and  gums  stained  yellow.  The  colour,  how- 
ever, disappeared  in  a  few  days.  [Journ.  de  I'harm.,  4e  ser.,  iii.  397.)  Some  of  the  anilin 
colours,  or  those  derived  from  substances  belonging  to  the  same  series,  used  in  dyeing,  are 
said  to  have  a  violently  irritant  eflect  upon  the  skin  to  wbich  the  fabric  dyed  with  them  may 
be  brought  into  contact ;  and,  in  some  instances,  constitutional  effects  seem  to  have  been 
induced.  For  further  observations  on  this  point,  see  the  article  on  coralline,  in  the  present 
part  of  the  Dispensatory.  Dr.TurnbuU,  of  Liverpool,  has  employed  the  sulphate  reme- 
dially,  and  speaks  favourably  of  its  effects  in  chorea.  A  remarkable  effect  which  he  found 
it  to  produce  was  a  transient  blueness  of  the  skin  and  lips,  which  he  ascribed  to  the  oxi- 
dation of  anilin  in  the  blood.  (PAarm.  yoztrn.,  Nov.  1861,  p.  284.)  In  some  instances 
headache  and  symptoms  of  general  depression  were  experienced,  Avhich,  however,  disap- 
peared without  leaving  any  unpleasant  effect.  The  sulphate  is  made  by  simply  saturating 
the  alkaloid  with  the  acid.  Prof.  Procter  gives  the  following  formula.  Take  500 grains  of 
pure  anilin,  250  grains  of  sulphuric  acid,  and  4  fluidounces  of  distilled  water.  Mix  the 
acid  and  water,  add  the  anilin,  and  agitate  till  a  thick  mass  is  formed,  and  the  odour  of 
anilin  is  lost.  "Wash  this  with  strong  alcohol  till  the  acid  and  colouring  matter  are  re- 
moved, press  the  salt  in  bibulous  paper,  and  dry  it  in  the  dark.  [Am.  J.  cf  P/int^m.,  July, 
1862,  p.  298.)  The  salt  is  liable  to  be  decomposed,  and  to  change  colour  wh(  ii  exposed 
to  air  and  light.  Water  at  60°  dissolves  about  6  per  cent.  It  is  only  sparingly  soluble 
in  cold,  but  freely  in  hot  absolute  alcohol.  It  is  more  soluble  in  diluted  alcohol,  and 
insoluble  in  ether.  The  limits  of  the  dose  have  not  been  satisfactorily  determined. 
It  has  been  given  in  the  dose  of  three-fourths  of  a  grain  gradually  increased  to  four 
or  oven  seven  grains,  without  any  derangement  of  the  functions,  except  the  change  of 
colour  above  referred  to  ;  but  how  far  the  latter  dose  may  be  exceeded  with  impunity  has 
not  been  ascertained.  [Ann.de  The7-ap.,18Qi,  p.  101.)  From  trials  which  have  been  made 
of  the  remedy  by  Drs.  Fraser  and  Davis,  it  has  been  inferred  that  the  sulphate  is  much 
less  powerful  than  the  free  alkaloid;  and  it  is  even  stated  that,  while  anilin  itself  is 
a  powerful  poison,  the  sulphate  has  little  effect  on  the  system.  [Pharm.  Journ.,  Sept. 
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1808,  p.  133.)    Since  tho  stntcmenU  horo  mndo,  the  aulphato  of  anilin  hiu  been  u»ed  in 

clioreaand  epilepsy  witli  varying  ruocpxs.  Aftor  failuru  In  «cv«rul  caMcn  of  i-imrca,  ]>r. 
Fraser  trt'Uti'd  the  disease  »ucceH<fiilly  in  twit  cases  of  u  ratlier  unjironiitiiii^  elmracter, 
giving  5  grains  of  tlio  sulpliatu  three  times  a  day.  About  lialf  an  iiour  after  tins  niedicino 
was  taken,  tlio  niiicuus  nienibrano  of  tiiu  nuiutli,Hnd  the  nails  hecHniuof  a  mauvccolour. 
which  increased  for  alunit  two  hours,  and  tlien  disappeared.  Tiie  jiatienti)  complained 
more  or  less  of  headache  and  giddiness  in  tlie  course  of  the  treatment.  Jn  onoof  th«m  2()0 
grains  of  the  medicine  were  talcen  in  about  three  weeiis.  [Med.  TimeiiJjfGiiz.,  Au^.  18<}6, 
'p.  142.)  Dr.  Filibertijof  Lyons,  gives  tile  sulphate  with  encouraging  result*  in  chorea  and 
epilepsy.  Beginning  with  a  grain  and  one-half  daily  in  two  doses,  ho  increases  by  the  same 
amount  daily  till  tlio  dose  reaches  15  grains,  when  he  diminishes  it  in  the  same  propor- 
tion till  reduced  to  from  3  to  7  grains  daily,  which  is  continued.  [Ann.  de  TIterup.,  18(55, 
p.  124;  from  Uaz.  Med.  de  Lyon.)  W. 

ANIMfi.  Ouvi  Anime.  Thcsubstancol;nown  atprosent  bythennmeof  anim^jis  arenin 
supposed  to  be  derived  from  the  Ilymenita  (hurbnrit,  a  tree  of  South  America ;  though  this 
origin  is  denied  by  Hayno.  According  to  Dr.  W.  Hamilton,  the  resin  exudes  from  wounds 
in  tlio  bark,  and  is  found  also  underneath  the  surface  of  the  ground,  between  the*  principal 
roots.  {Fharm.  Journ.,  vi.  622.)  It  is  in  small,  irregular  pieces,  of  a  pale  lemon-yellow 
colour,  sometimes  inclining  to  reddish,  more  or  less  transparent,  covered  with  a  whitish 
powder,  brittle,  and  pulveri/.able,  with  a  shining  fracture,  a  weak  but  agreeable  odour, 
and  a  mild,  resinous  taste.  It  softens  in  the  mouth,  adheres  to  the  fingers  when  in  pow- 
der, and  readily  melts  with  heat,  diffusing  its  agreeable  odour  in  an  increased  degree. 
It  consists  of  two  resins,  one  soluble,  the  other  insoluble  in  cold  alcohol,  and  of  a  small 
proportion  of  volatile  oil.  There  is  a  variety  of  a  darker  colour,  less  transparent,  and  with 
small  cavities  in  the  interior;  in  other  respects  resembling  the  preceding.  Another  variety 
is  the  East  Indian,  supposed  to  be  derived  from  Vateria  Indica;  but  this  never  reaches  us 
as  a  distinctarticle  of  commerce.  Anime  formerly  entered  into  the  composition  of  various 
ointments  and  plasters;  but  is  now  used  only  as  incense,  or  in  the  preparation  of  varnishes. 
The  Brazilians  are  said  to  employ  it  internally  in  diseases  of  the  lungs.  W. 

ANNOTTA.  Orleana.  The  colouring  substance  called  annotta,  arnoHn,  or  roticoit,\fii\iQ 
reddish  pulp  surrounding  the  seeds  in  the  fruit  of  Bixa  Orellana,  a  middling-sized  tree 
growing  in  Guiana,  and  other  parts  of  South  America.  For  a  paper  on  the  cultivation  of 
this  tree  and  the  mode  of  preparing  the  annotta,  by  Mr.  Th.  Peckolt,  see/lw.  Journ.  of 
Fharm.  (July,  1859,  p.  860).  The  pulp  is  separated  by  bruising  the  fruit,  mixing  it  with 
water,  then  straining  through  a  sieve,  and  allowingthe  liquid  to  stand  till  the  undissolved 
portion  subsides.  The  water  is  then  poured  off,  and  the  mass  which  remains,  having  been 
sufficiently  dried,  is  formed  into  flat  cakes  or  cylindrical  rolls,  and  sent  into  the  market. 
Another  mode  is  to  bruise  the  seeds,  mix  them  with  water,  and  allow  the  mixture  to  fer- 
ment. The  colouring  matter  isdeposited  duringthefermentation, after  which  itis  removed  ' 
and  dried.  In  commerce  there  are  two  kinds  of  annotta,  the  Spanish  or  Brazilian,  and 
French  ;  the  former  coming  in  baskets  from  Brazil,  the  latter  incasks  from  French  Guiana. 
The  French ,  wh  ich  is  also  cnUedflafj  annotta,  has  a  disagreeable  smel  1 ,  probably  from  having 
been  prepared  by  the  fermenting  process;  but  is  superior,  as  a  dye-stuff,  to  the  Spanish, 
which  is  without  any  disagreeable  odour.  Annotta  is  of  a  brownish-red  colour,  usually 
rather  soft,  but  hard  and  brittle  when  dry,  of  a  dull  fracture,  of  a  sweetish  peculiar  odour, 
and  a  rough,  saline,  bitterish  taste.  It  is  inflammable,  but  does  not  melt  with  heat.  It 
soften?  in  water,  to  which  it  imparts  a  yellow  colour,  but  does  not  dissolve.  Alcohol,  ether, 
the  oils,  and  alkaline  solutions  dissolve  the  greater  part  of  it.  It  contains  a  peculiar  crys- 
tallizable  colouring  principle,  to  which  M.  Preisser,  its  discoverer,  gave  the  name  oibixin. 
(See  Journ.  de  Phnrm.,  3e  s6r.,  v.  258.)  The  chief  uses  to  which  annotta  is  applied  are  for 
dyeing  silk  and  cotton  orange-yellow,  and  for  colouring  cheese.  The  colour,  however, 
which  it  imparts  to  cloth,  is  fugitive.  It  has  been  given  internally  as  a  medicine  ;  but  is 
not  now  used,  and  probably  exercises  little  influence  upon  the  system.  In  pharmacy  it  is 
used  to  colour  plasters,  and  has  occasionally  been  substituted  for  saffron.  It  is  said  to  bo 
sometimes  largelj' adulterated;  and  red  ochre,  powdered  bricks,  colcothar,  farinaceous 
substances,  chalk,  sulphate  of  lime,  turmeric,  &c.,  have  been  employed  for  the  purpose. 
The  mineral  substances,  if  present,  will  be  left  behind  when  the  annotta  is  burned.  (See, 
in  reference  to  its  adulteration,  Pharm.  Journ.,  xv.  109,  299,  and  323.)  W. 

ANTENARIA  MARGARITACEA.  This  is  one  of  our  indigenous  plants  which  are 
known  commonly  by  the  name  of  life-everLaating.  It  is  an  herbaceous  plant,  a  foot  or  two 
in  height,  and  grows  everywhere  in  the  U.  States  northward  of  N.  Carolina.  For  a  de- 
scription of  the  plant,  see  Gray's  Manual  of  Botany  (p.  229).  The  flowers  are  of  a  pearly 
whiteness,  and  slightly  fragrant.  The  leaves  arc  the  part  used,  having  the  credit,  with  the 
"  eclectics,"  of  being  somewhat  astringent  and  expectorant.  W. 

ANTHRAKOK.VLT.  This  preparation, introduced  by  Dr.  Polya,  is  of  two  kinds, the  sim- 
ple and  the  sulphuretted.  The  simple  anthrakokali  is  formed  by  adding  160  parts  of  por- 
phyrized  mineral  coal  to  192  parts  of  a  concentrated  and  boiling  solution  of  caustic  po- 
tassa, contained  in  an  iron  vessel,  the  whole  being  well  stirred  together.  When  themixture 
u  completed,  the  vessel  is  taken  from  the  fire,  and  the  stirring  continued  until  the  whole 
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is  converted  into  a  homogeneous  black  powder.  The  sulphureited  anthraJcoJcali  is  prepared 
in  a  similar  manner,  16  parts  of  sulphur  being  mixed  with  the  mineral  coal  before  it  is 
added  to  the  caustic  potassa  solution.  Dr.  Polya  recommends  these  preparations,  both  in- 
ternally and  externally,  in  scrofula,  chronic  rheumatism,  rheumatic  tumours  of  the  joints, 
and  certain  herpetic  aflections.  The  dose  is  a  grain  and  a  half  three  or  four  times  a  day, 
mixed  with  two  or  three  times  its  weight  of  powdered  liquorice  root.  Tor  external  use, 
sixteen  grains  may  be  rubbed  with  an  ounce  of  lard  to  form  an  ointment,  to  be  used  by 
frictionnight  and  morning.  B. 

ANTHRISCUS  CEREFOLIUM.  De  Cand.  Chuerophyllum  sativum.  Lam.  Scandix 
CerefoUum.  Linn.  Chervil.  An  annual  European  plant,  cultivated  in  gardens  as  a  pot- 
herb, and  supposed  by  some  to  possess  remedial  powers.  It  has  a  strong  agreeable  odour, 
especially  when  rubbed,  and  a  pungent,  slightly  bitterish  taste.  These  properties  it  owes 
to  a  volatile  oil,  which  may  be  separated  by  distillation  with  water.  It  is  said  to  be  deob- 
struent,  diuretic,  and  emmenagogue,  and  has  been  recommended  by  different  authors  in 
consumption,  scrofula,  dropsy,  cutaneous  and  scorbutic  affections,  and  as  an  external  ap- 
plication to  swollen  breasts,  bruises,  and  other  local  complaints  or  injuries.  Itis, however, 
very  feeble,  and  is  more  used  as  an  addition  to  broths  than  as  a  medicine.  W. 

ANTIMONIATED  HYDROGEN.  This  is  a  gaseous  substance,  and,  being  taken  by  in- 
halation, is  prepared  at  the  moment  of  administration.  A  drachm  of  pure  antimony  and 
twice  the  quantity  of  pure  zinc  formed  into  an  alloy,  and  a  drachm  of  tartar  r.metic  or 
chloride  of  antimony,  are  mixed,  and  introduced  into  a  bottle  with  a  large  tubulure ;  and 
from  time  to  time,  as  the  gas  is  wanted  for  inhalation,  from  half  a  drachm  to  a  drachm  of 
muriatic  acid  is  added,  of  which  the  whole  quantity  must  not  exceed  about  eight  drachms. 
Muriatic  acid  gas  is  evolved  at  the  same  time  with  the  antimoniated  hydrogen  ;  and  to  pre- 
vent the  inhalation  of  the  former,  a  sponge  wet  with  an  alkaline  solution  is  made  to  close 
the  respiratory  orifices.  This  arrests  the  acid  gas,  but  allows  the  other  to  pass  into  the 
lungs.  The  patient  is  to  breathe  the  atmosphere  impregnated  in  this  manner  for  five  min- 
utes every  hour.  Besides,  the  bottle  may  be  left  unstopped  in  the  mean  time,  so  that  the 
air  of  the  chamber  may  become  more  or  less  aft'ected.  It  is  asserted  that  few  therapeutical 
agents  are  more  powerful  than  this  in  pneumonia  and  capillary  bronchitis  with  fever.  The 
gas  is  inodorous  andunirritating,  and  the  respiration  is  in  no  degree  oppressed.  The  pulse 
diminishes  in  frequency  and  force,  without  nausea  or  vomiting  ;  the  expectoration  is  facili- 
tated and  increased  ;  and  a  cure  is  effected  more  quickly  tlian  by  any  other  known  method 
of  treatment.  Such  are  the  statements  made  by  M.  J.  Hannon,  an  abstract  of  which  may 
be  seen  in  BouchardaV s  Annunire  (18G0,  p.  143).  A  method  of  preparing  pure  antimo- 
niated hydrogen,  with  the  figure  of  an  instrument  used  for  that  purpose,  by  Mr.  W.  L. 
Scott,  will  be  found  described  in  the  Med.  Times  and  Gaz.  (Octob.  1865,  p.  402).       "W. 

ANTIRRHHSrUMLINARIA.  Linn.  Linaria  Vulgar  is.  (Lindley.)  Common  Toadflax. 
This  is  a  perennial  herbaceous  plant,  from  one  to  two  feet  high, with  numerous  narrow  linear 
leaves,  and  a  terminal  crowded  spike  of  large  yellow  flowers.  It  is  a  native  of  Europe, 
but  has  been  introduced  into  this  country,  and  now  grows  in  great  abundance  along  the 
road-sides,  through  the  Middle  States.  It  is  readily  distinguishable  by  the  shape  of  its 
leaf,  and  its  conspicuous  yellow  flowers,  which  appear  in  succession  from  June  to  October. 
The  herb  is  the  part  used.  It  should  be  collected  when  in  flower,  dried  quickly,  and  kept 
excluded  from  the  air.  When  fresh  it  has  a  peculiar,  heavy,  rather  disagreeable  odour, 
which  is  in  a  great  measure  dissipated  by  drying.  The  taste  is  herbaceous,  weakly  saline, 
bitter,  and  slightly  acrid.  This  plant  is  said  to  be  diuretic  and  cathartic,  and  has  been 
used  in  dropsy,  jaundice,  and-cutaneous  eruptions.  It  is  most  conveniently  employed  in 
infusion.  The  fresh  plant  is  sometimes  applied,  in  the  shape  of  poultice  or  fomentation, 
to  hemorrhoidal  tumours  ;  and  an  ointment  made  from  the  flowers  has  been  employed  for 
the  same  purpose,  and  also  locally  in  diseases  of  the  skin.  The  flowers  are  used  in  Ger- 
many for  dyeing  yellow.  W. 

AQUA  BINELLI.  An  Italian  nostrum,  named  after  a  physician  of  Turin,  which  at  one 
time  enjoyed  great  reputation  in  Europe  as  a  styptic ;  but  has  been  proved  to  possess  very 
little  efficacy.  It  is  a  transparent  liquid,  with  little  taste  and  an  empyreumatic  odour, 
and,  after  the  discovery  of  creasote,  was  conjectured  to  contain  a  small  proportion  of  that 
principle.  It  is  now  out  of  use.  A  recipe  for  its  preparation  is  given  in  the  Annuaire  de 
Therapeutique,  1843,  p.  227.  "W. 

AQUILEGIA  VULGARIS.  Columbine.  A  perennial  herbaceous  plant,  indigenous  in 
Europe,  but  cultivated  in  our  gardens  as  an  ornamental  flower.  All  parts  of  it  have  been 
medicinally  employed.  The  root,  leaves,  and  flowers  have  a  disagreeable  odour,  and  a 
bitterish,  acrid  taste.  The  seeds  are  small, black,  shining,  inodorous,  and  of  an  oleaginous 
sweetish  taste,  followed  by  a  sense  of  acrimony.  Columbine  has  been  considered  diuretic, 
diaphoretic,  and  antiscorbutic,  and  has  been  employed  in  jaundice,  in  smallpox  to  pro- 
mote the  eruption,  in  scurvy,  and  externally  as  a  vulnerary.  It  is  not  used  at  present,  and 
is  even  suspected  to  possess  dangerous  properties,  like  most  other  Ranunculacese.       W. 

ARECA  NUT.  Betel  Nut  This  is  the  product  of  Areca  Catechu,  an  East  India  tree  be- 
longing to  the  family  of  palms.  The  fruit,  which  is  about  the  size  and  shape  of  a  small 
egg,  and  of  an  orange-yellow  colour,  contains  the  nut  embedded  in  a  fibrous,  fleshy  en- 
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volope,  and  inve«tcd  with  a  brittle  shell  which  adherer  to  the  pxterior  flosh.  The  kernel, 
wluch  is  the  boU^l-nut  of  eomniorc*',  is  of  ii  roundiith  coninil  Khape,  rather  larger  than  a 
clii'.xtnut,  oxtcrnally  of  a  dcon-brown  divcrxifli'd  with  a  fawn  folour,  »<>  h%  t<j  nrewnt  a 
ri'tit-ular  uppparnm-p,  intprnnlly  browninh-rcd  with  whitJMh  vciiiH,  v<Ty  hard,  of  a  feeble 
odour  wliiMi  broken,  and  of  an  a.stringunt,  somewhat  acrid  taste  It  alxmndH  in  tannin,  and 
contains  alno  gallic  acid,  a  fixed  oil,  gum,  a  little  volatile  r>il,  lignin,  and  various  naline 
substances.  It  yields  its  astringeney  to  water  ;  and,  in  some  parts  of  Hindostan,  an  ex- 
tract ix  prepared  from  it  having  the  appearance  and  ])ropertie8  of  catechu.  Immense  quan- 
tities of  the  nut  are  consumed  in  the  East,  mixed  with  the  leaves  of  the  Piper  Betel,  and 
with  lime,  forming  the  masticatory  so  well  known  by  the  name  of  Betel.  The  red  colour 
which  this  mixture  imparts  to  the  saliva  and  the  excrements  is  owing  to  the  arcca  nut, 
which  is  also  powerfully  astringent,  and,  by  its  internal  use,  tends  to  counteract  the  re- 
laxation of  bowels  to  wliich  the  heat  of  the  climate  so  strongly  predisposi>8.  The  nut  is 
used,  in  this  countrv,  almost  exclusively  in  the  preparation  of  tooth  powder,  for  which 
I>urpo8o  it  is  first  reduced  by  heat  to  the  state  of  charcoal.  The  superiority  of  this  form  of 
charcoal  over  that  from  other  sources  is  probably  owing  to  its  hardness.  The  nut  has  been 
used  successfully  in  Great  Britain,  by  Dr.  Edwin  Morris,  in  the  treatment  of  the  tape- 
worm, in  doses  of  from  four  to  six  drachms.  (See  Am,  Journ.  of  Med.  Sci.,  April,  1862,  p 
406.)  W. 

ARGEMONE  MEXICANA.  Prickly  Poppy.  An  annual  plant,  belonging  to  the  Papa- 
veracea?,  growing  in  our  Southern  and  Western  States,  Mexico,  the  West  Indies,  Brazil, 
and  in  many  parts  of  Africa  and  Southern  Asia.  According  to  Dr.  E.  Bonavia,  it  grows 
abundantly  about  Lucknow,  in  Hindostan.  (Pharm.  Journ.,  Nov.  1866,  p.  297.)  It  has 
nn  erect,  somewhat  glaucous,  bristly  stem,  with  alternate  sessile  leaves,  sinuated  and  prickly 
at  the  angles,  and  usually  marked  with  white  spots.  The  flowers  are  solitarv,  yellow  or 
white,  with  two  or  three  prickly  deciduous  sepals,  four  or  six  large  petals,  about  twenty 
stamens,  and  four  to  six  reflected  stigmas.  The  whole  plant  abounds  in  a  milky,  viscid 
juice,  which  becomes  yellow  on  exposure  to  the  air.  The  plant  was  submitted  to  chemical 
examination  bv  M.  Charbonnier,  who  obtained  from  it  a  minute  quantity  of  an  alkaloid, 
which  gave  evidence  to  tests  of  being  very  similar  to  morphia,  if  not  identical  with  it,  as 
it  is  believed  to  be  by  its  discoverer.  (Journ.  de  Pharm.,  Mai,  1868,  p.  352.)  From  the 
statements  of  different  authors,  it  may  be  inferred  that  the  plant  is  emetic  and  purgative, 
and  possesses  al.so  narcotic  properties.  The  juice,  which  is  acrid,  has  been  used  internally 
in  obstinate  cutaneous  eruptions,  and  as  a  local  application  to  warts  and  chancres,  and  in 
diseases  of  the  eyes.  The  flowers  are  stated  by  Do  CandoUe  to  have  been  employed  as  a 
soporific.  But  the  seeds  are  most  esteemed.  They  are  small,  round,  black,  and  roughish. 
In  the  dose  of  two  drachms,  infused  in  a  pint  of  water,  they  are  said  to  act  as  an  emetic. 
In  smaller  doses  they  are  purgative.  An  oil  may  be  obtained  from  them  by  expression, 
which  has  the  cathartic  property  of  the  seeds,  and,  according  to  M.  Lepine,  might  be  ad- 
vantageously used  in  the  arts.  {Journ.  de  Pharm.,  Juillet,  1861,  p.  16.)  It  may  be  sepa- 
rated by  means  of  sulphuret  of  carbon,  and,  thus  procured,  it  is  described  by  M.  Charbon- 
nier as  of  a  light-yellow  colour,  limpid,  transparent,  retaining  its  fluidity  at  41°  F.,of  a 
somewhat  nauseous  odour,  and  of  a  slightly  acrid  taste,  which,  however,  are  not  disagree- 
able. It  is  a  drying  oil,  and  is  entirely  soluble  in  5  or  6  measures  of  alcohol  at  90°.  It 
is  thought  applicable  to  various  purposes  in  the  arts,  especially  to  painting  ;  and  the  cul- 
tivation of  tne  plant  with  a  view  to  its  production  is  suggested  as  a  promising  enterprise. 
M.  Charbonnier  found  it  gently  cathartic  in  the  dose  of  15  to  25  drops,  and  emeto- 
cathartic  in  larger  doses.  {Journ.  de  Pharm.,  Mai,  1868,  p.  348.)  Accoraing  to  Dr.  W. 
Hamilton,  the  seeds  unite  an  anodyne  and  soporific  with  the  cathartic  property;  and,  in 
the  hands  of  Dr.  Affleck,  of  Jamaica,  have  proved  useful  in  flatulent  colic,  given  in  emul- 
sion, in  the  dose  qf  about  eight  grains,  repeated  every  half  hour  till  three  doses  were 
taken.  The  pain  was  relieved,  and  the  bowels  opened.  {Pharm.  Journ.,  xiii.  642.)  Dr. 
Bonavia  also  found  it  useful  in  colic  with  constipation,  and,  following  a  practice  common 
in  Upper  India,  applied  it  very  successfully,  as  a  local  remedy,  in  a  troublesome  cutane- 
ous affection  about  the  waist,  called  the  dhad,  which  is  apt  to  occur  in  those  regions.    W. 

ARSENIATE  OF  AMMONIA.  Amm<mix  Arseniaa.  This  salt  is  obtained  in  crystals  by 
saturating  a  concentrated  solution  of  arsenic  acid  with  ammonia  or  carbonate  of  ammonia, 
and  allowing  it  to  evaporate  spontaneously.  It  has  been  used  with  advantage  by  Biett  in 
several  inveterate  diseases  of  the  skin.  It  is  administered  in  solution,  formed  Dy  dissolving 
a  grain  of  the  salt  in  a  fluidounce  of  distilled  water.  Of  this  the  dose  is  from  twenty  to 
twenty-five  drops,  given  in  divided  portions  in  the  course  of  the  day,  and  gradually  in- 
creased. B. 

ARSENIC  ACID.  Acidum  Arsenicum.  This  acid  is  described  at />rt/7e  149.  It  has  simi- 
lar therapeutic  effects  to  those  of  arsenious  acid,  but  is  more  poisonous.  The  dose  is  the 
twentieth  of  a  grain,  given  in  aqueous  solution.  B. 

ASARABACCA.  This  is  the  product  of  Asarum  Europteum,  an  herbaceous  perennial 

plant,  growing  in  Europe,  between  87°  and  60°  north  latitude,  in  woods  and  shady  places, 

and  flowering  in  May.  All  parts  of  the  plant  are  acrid.  The  leaves  were  specially  directed 

by  the  London  College,  when  the  plant  was  recognised  as  officinal ;  but  the  whole  plant, 
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including  the  root,  stem,  leaves,  and  flowers,  is  usually  kept  in  the  shops.  The  root  is 
about  as  thick  as  a  goose-quill,  of  a  grayish  colour,  quadrangular,  knotted  and  twisted, 
and  sometimes  furnished  with  radicles  at  each  joint.  It  has  a  smell  analogous  to  that  of 
pepper,  an  acrid  taste,  and  affords  a  grayish  powder.  The  leaves,  which  have  long  foot- 
stalks, are  kidney-shaped,  entire,  somewhat  hairy,  of  a  shining  deep-green  colour  when 
fresh,  nearly  inodorous,  with  a  taste  slightly  aromatic,  bitter,  acrid,  and  nauseous.  Their 
powder  is  yellowish-green.  Both  parts  rapidly  lose  their  activity  by  keeping,  and  ulti- 
mately become  inert.  Geiger,  however,  asserts  that  they  keep  well  if  perfectly  dry.  Their 
virtues  are  imparted  to  alcohol  and  water,  but  are  dissipated  by  decoction.  According  to 
MM.  Feneulle  and  Lassaigno,  the  root  contains  a  concrete  volatile  oil,  a  verj'  acrid  fixed 
oil,  a  yellow  substance  analogous  to  cytisin,  starch,  albumen,  mucilage,  citric  acid,  and 
saline  matters.  The  latest  analysis  is  by  Grager,  who  found  in  the  root  a  liquid  volatile 
oil,  two  concrete  volatile  substances  called  respectively  asarum  camphor  or  asarone,  and 
asarite,  a  peculiar  bitter  principle  called  waarm,  tannin,  extractive,  resin,  starch,  gluten, 
albumen,  lignin,  citric  acid,  and  various  salts ;  in  the  /ea^•es,-asarin,  tannin,  extractive, 
chlorophyll,  albumen,  citric  acid,  and  lignin.  The  active  principles  appear  to  be  the  vola- 
tile oil,  which  is  lighter  than  water,  glutinous,  yellow,  of  an  acrid  and  burning  taste,  and 
a  smell  like  that  of  valerian,  and  the  asarin,  which  is  soluble  in  alcohol  and  very  bitter, 
and  is  probably  the  same  as  the  cytisin  of  Feneulle  and  Lassaigne.  (See  Cytisus  Laburnum, 
in  Part  III.)  The  root  and  leaves  of  asarabacca,  either  fresh  or  carefully  dried,  are  pow- 
erfully emetic  and  cathartic,  and  were  formerly  much  used  in  Europe  with  a  view  to  these 
effects.  The  dose  is  from  thirty  grains  to  a  drachm.  But  as  an  emetic  they  have  been  en- 
tirely superseded  by  ipecacuanha  ;  and  they  are  now  used  chiefly,  if  not  exclusively,  as  an 
errhine.  One  or  two  grains  of  the  powdered  root,  snuffed  up  the  nostrils,  produce  much 
irritation,  and  a  copious  flow  of  mucus,  which  is  said  to  continue  sometimes  for  several 
days.  The  leaves  are  milder,  and  generally  preferred  They  should  be  used  in  the  quan- 
tity of  three  or  four  grains,  repeated  every  night  until  the  desired  effect  is  experienced. 
They  have  been  strongly  recommended  in  headache,  chronic  ophthalmia,  and  rheumatic 
and  paralytic  affections  of  the  face,  mouth,  and  throat ;  and  are  in  great  repute  in  Russia, 
as  a  remedy  for  the  deranged  state  of  health  consequent  on  habits  of  intoxication.      W. 

ASCLEPIAS  CURASSAVICA.  Bastard  Ipecacuanha.  Redhead.  Blood  Weed  This 
is  a  pretty  species  of  Asclepias,  from  one  to  three  feet  high,  and  bearing  umbels  of  bright- 
red  flowers.  It  is  a  native  of  the  West  Indies,  abounding  especially  in  Nevis  and  St.  Kitts, 
where  it  is  considerably  used  as  a  medicine.  Both  the  root  and  expressed  juice  are  emetic, 
the  former  in  the  dose  of  one  or  two  scruples,  the  latter  in  that  of  a  fluidounce  or  more.  They 
are  also  cathartic  in  somewhat  smaller  doses  ;  and  the  expressed  juice,  made  into  a  syrup 
with  sugar,  has  been  strongly  recommended  asaremed,vin  worms.  The  medicine,  however, 
is  somewhat  uncertain  in  its  operation.  According  to  Dr.W.  Hamilton,  the  plant  may  also 
be  usefully  employed  in  arresting  hemorrhages,  and  in  obstinate  gonorrhoea,  in  which  it  has 
been  found  very  efficient  by  Dr.  Barham.  (See  Am.  Journ.  of  Pharm.,  xix.  19.)  W. 

ASCLEPIAS  INCARNATA.  Flesh-coloured  Asclepias.  {Gray's  Manual,^.  ZbZ.)  This 
species  of  Asclepias  held  formerly  a  place  in  the  secondary  catalogue  of  the  U.  S.  Pharmaco- 
poeia, from  which,  however,  it  was  dismissed  at  the  recent  revision  of  that  work.  It  has  an 
erect  downy  stem,  branched  above,  two  or  three  feet  high,  and  furnished  with  opposite, 
nearly  sessile,  lanceolate,  somewhat  downy  leaves.  The  flowers  are  red,  sweet-scented,  and 
disposed  in  numerous  crowded  erect  umbels,  which  are  generally  in  pairs.  The  nectarj-  is 
entire,  with  its  horn  exserted.  In  one  variety  the  flowers  are  white.  Theplant  grows  in  all 
parts  of  the  United  States,  preferring  a  wet  soil,  and  flowering  from  June  to  August.    Upon 

.'being  wounded  it  emits  a  milky  juice.  The  root  was  the  officinal  portion.  Its  properties  are 
j)robably  similiar  to  those  of  A.  Syriaca;  but  they  have  not,  so  far  as  we  know,  been  fully 

■  tested.  Dr.  Griffith  states  that  it  has  been  employed  by  several  physicians,  who  speak  of  it 
as  a  useful  emetic  and  carthatic.  [Journ.  of  the  Phil.  Col.  of  Pharm,'!,  iv.  283.)  Dr.  Tully,  of 

-New  Haven,  has  found  it  useful  in  catarrh,  asthma,  rheumatism,  syphilis,  and  worms.  W. 
ASCLEPIAS  SYRIACA.  A.  Syriaca.  Willd.  Sp.  Plant.  i.l265.  A.  Cornuti  (Decaisne, 

>Oray's  Manual,  p.  351).  Common  Silk-weed.  Common  Milk-weed.  This,  like  the  preceding 
species,  was  discharged  from  the  secondary  catalogue  of  the  U.  S.  Pharmacopoeia,  but,  we 
think,  on  insufficient  grounds,  considering  the  extent  to  which  it  has  been  used  by  regular 

.  practitioners,  to  say  nothing  of  its  reputation  with  others.  The  silk- weed  has  simple  stems, 
i'rom  three  to  five  feet  high,  with  opposite,  lanceolate-oblong,  jietiolate  leaves,  downy  on 

■.iheir  under  surface.  The  flowers  are  large,  of  a  pale-purple  colour,  sweet-scented,  and  ar- 

■Tanged  in  two  or  three  nodding  umbels.  The  nectary  is  bidentate.  The  pod  or  follicle  is  cov- 

•  ered  with  sharp  prickles,  and  contains  a  large  quantity  of  silky  seed-down,  which  has  been 

used  as  a  substitute  for  fur  in  the  manufacture  of  hats,  and  for  feathers  in  beds  and  pillows. 

This  species  of  Asclepias  is  very  common  in  the  United  States,  growing  in  sandy  fields, 

on  the  road-sides,  and  on  the  banks  of  streams,  from  New  England  to  Virginia.    It  flowers 

in  July  and  August.  Like  the  preceding  species,  it  gives  out  a  white  juice  when  wounded, 

.  and  has  hence  received  the  name  of  milk-weed,  by  which  it  is  frequently  called.  This 
juice  has  a  faint  smell,  a  sub-acrid  taste,  and  an  acid  reaction.  Acciording  to  Shultz,  80 
parts  of  it  contain  69  of  water,  3-5  of  a  wax-like  fatty  matter,  5  of  caoutchouc,  0-5  of  gum, 
.'.1  of  sugar  with  salts  of  acetic  acid,  and  1  of  other  salts.  (Pharm.  Central  Blatt,  1844,  p.  302. ) 
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Dr.  0.  Lit*t  has  found  tho  chief  ftulid  iiij^rodiont  of  the  juio«  to  bo  k  peculiar  crynialline 

I  nco,  of  II  rodinoun  chiirwter,  cIuhoIv  iilliiHi  to  lactucono,  and  whicli  hi<  proptwn*  to  call 
■  ii>ne.  Tu  obtain  it,  tlie  jiiioti  is  oou^iiliitHd  by  limt,  HItcrod  hu  hm  to  Mi\mr&u--  tlift  liquid 
11)11,  and  then  dit^extvd  with  I'tlu-r,  wiiich  ditMolven  thu  iMc-lc]ii<in<!,  and  yields  it  by 
uporatinn.  To  itiirify  it,  th«»  ri'siduo  njUHt  bo  treated  ropeatediv  witb  anhydrous  ether, 
hieh  loaves  anotlu'r  nubstanco  undissolved.  It  i»  white*,  crvHtalllne,  taMtelesD,  inodoroua, 
iible,  insoluble  in  water  and  alcohol,  soluble  in  ether,  oil  of  turpentine,  and  concentrHted 
tic  aeid.  A  ntron«j:  hot  solution  of  potassa  does  not  afToct  it.  Iw  constituent*  are  (larbon, 
ydrogen,  and  o.xyyen,  and  ita  formula  C^„H„Og.  (  Li.»t,  Llebiff'a  Annnlf.n,  Jan.  1849.) 
Medical  I'ropertits  and  Vnes.  Dr.  Ki<hard.son,  of  .Ma.«Rtu;huiM!tt»,  found  tho  root  p<iJii»e»»ed 
amnlyne  proportio.».  He  gave  it  with  advantage  to  an  asthmatic  patient,  and  m  a  case 
typhus  fever  altcn  Iwl  witli^^iitarrh.  In  both  instances  it  appeared  to  promote  expec- 
ration,  and  to  relieve  pain,  couj^h,  and  dysjina'a.  lie  gave  a  drachm  of  the  powdered 
rk  of  the  root,  in  divided  doses,  during  tho  day,  and  employed  it  also  in  strong  inhnion. 
a  letter  to  one  of  the  autliors,  dated  Jan.  22d,  1850,  Dr.  A.  E.  Thomas,  of  Kocky  Spring, 
isttissippi,  stated  tliat  he  had  employed  tho  root  in  scrofula  with  greut  success,  and  in  dys- 
psia  with  advantage.  He  found  it  cathartic  and  alterative,  but  observed  no  anodyne  pro- 
perty. He  was  induced  to  try  it  by  having  noticetl  that  it  was  much  used  by  the  planters  ia 
scrofula  andother  diseases,  and  by  tho  recommendation  of  Dr.  McLean,  of  Kentucky,  who 
ad  employed  it  in  scrofula  for  twenty  years, with  thomost  satisfactory  results.  In  a  hotter 
bsequently  received  from  Dr.  McLean  himself,  this  accountof  the  virtues  of  theasclepia* 
oot  has  been  confirm  !d.  Dr.  McLean  has  also  found  it  an  excellent  alterative  in  hepatic 
affections;  but  ho  seems  to  bo  of  tho  opinion  that  the  root  he  employed  was  from  a  dif- 
ferent species  of  asclepias,  and  one  not  described  in  this  Dispensatory.  Mention  may 
here  bo  made  of  another  indigenous  species  of  Asclepias,  A.  verticMlnta  {Oray's  Manufil, 
p.  854),  which  has  reputation  in  some  parts  of  the  Southern  States  as  a  remedy  in  snake- 
oitos  and  the  bites  of  venomous  insects.  It  is  given  in  the  form  of  a  saturated  decoctiort 
of  the  fresh  plant  (root,  stem,  and  leaves),  of  which  three  gills  are  said  to  have  been  taken 
at  a  draught,  with  thj  eff.;ct  of  producing  an  anodyne  and  sudorific  effect,  followed  by  a 
gentle  sleep.  (Sac  Va.  Med.  Journ.,  Dec.  1858,  p.  458.)  W' 

ASPARAGUS  OFPICIN.VLIS.  Asparagus.  This  well-known  garden  vegetable  is 
a  native  of  E:irop3  It  is  perennial  anl  herbaceous.  Thereof,  which  is  inodorous,  and 
of  ft  weak,  sweetish  taste,  was  formerly  used  as  a  diuretic,  aperient,  and  purifier  of  the 
blood  ;  and  it  is  stated  to  be  still  employed  to  a  considerable  extent  in  France.  It  is  given 
in  tho  form  of  decoction,  made  in  the  proportion  of  one  or  two  ounces  of  the  root  to  a 
quart  of  water.  Hayne  asserts  that,  in  the  dried  state,  it  is  wholly  inert.  The  young 
shoots  are  much  used  us  food.  Before  being  bcdled  they  have  a  disagreeable  taste:  and 
their  juic3  was  foun  1  by  Robiquet  and  Vanquelin  to  contain  a  peculiar  crystallizablo 
principle,  called  asparagin.  [^c.Qpage  '.)8  )  This  has  been  thought  not  *o  exert  any  special 
influence  on  the  system  ;  but  Dr.  Allen  Dedrick,  of  New  Orleans,  has  found  it  to  be  seda- 
tive to  the  circulation,  eight  grains  of  it  having  reduced  his  own  pulse  from  72  to  50  in 
the  minute,  while,  at  th-s  same  tim  3,  brief  frontal  headache,  a  sen^e  of  fulness  of  the  eves, 
and  a  feeling  of  muscular  weakness  were  experienced.  Tho  eff^jct  on  the  pulse  was  per- 
ceived at  the  end  of  five  minutes,  was  at  its  height  in  an  hour,  and  continued  so  for  half 
an  hour,  when  it  gradually  subsided.  The  pulse  was  also  rendered  intermittent.  (N.  O. 
Med.  and  Surg.  Journ.,  xi.  198.)     Asparagin  is  said  to  be  obtained  with  facility  by  tho 

Erocess  of  dialysis.  If  the  thick  viscid  mucilage  of  the  marshmallow  [Althxn  offxclnnlis) 
e  put  into  a  dialyser,  with  distilled  water  outside,  the  asparagin  passes  into  the  water, 
and  may  bo  obtained  in  crystals  by  evaporating  the  solution.  (Sec  Pharm.  Journ.,  May, 
1802,  p.  572  )  It  might  probably  be  obtained  in  the  same  way  from  an  infusion  of 
asparagus. 

The  sprouts  themselves  are  not  without  effect ;  as  the  urine  acquires  a  disagreeable  odour 
very  soon  after  they  have  been  eaten.  They  have  been  accused  of  producing  irritation, with 
a  morbid  flow  of  mucus,  of  tho  urinary  pas.sages.  {Ann.  de  Therap  ,  18G1,  p.  107.)  They 
are  considered  by  some  writers  as  diuretic,  aperient,  and  doobstruent,and  as  constituting 
a  very  wholesoma  and  useful  article  of  diet,  early  in  tho  spring, when  vegetables  are  scarce. 
Broussais  thought  that  they  were  sedative  to  the  heart,  and  rccommendod  them  especially 
in  hypertrophy  and  other  diseases  of  that  organ  attended  with  excessive  action,  and  with- 
out phlogosis  of  the  stomach  M.Gendrin,  however,  after  much  experience  with  asparagus, 
affirms  that  he  never  knew  it  to  exercise  the  slightest  influence  over  the  heart,  and  ascribes 
its  palliative  effects,  in  diseases  of  that  organ,  to  a  diuretic  action.  Ho  found  it,  in  all  the 
cases  in  which  he  administered  it,  to  increase  tho  quantity  of  urine,  which,  in  some  in- 
stances, was  quintupled.  The  most  convenient  forms  for  exhibition  aro  those  of  syrup 
and  extract,  prepared  from  the  shoots.  The  former  maybe  given  in  the  doso  of  one  or  two 
fluidounces,  the  latter  of  half  a  drachm  or  a  drachm.  The  syrup  may  be  made  by  adding  a 
sufficient  quantity  of  sugar  to  the  expressed  juice  of  tho  shoots,  previously'  deprived  of  its 
albumen  by  exposure  to  heat  and  by  filtration ;  tho  extract,  by  evaporating  the  same  juico 
to  the  consistence  of  a  pil  ular  mass.  Dr.  S.  J.  Jefferson,  of  England,  has  employed  a  tincturo 
of  asparagus  for  16  years  with  great  benofit,  as  an  adjuvant  of  other  diuretics.  He  prepare* 
tho  tincture  either  by  macerating  5  ounces  of  the  dried  tops  in  2  pints  of  proof  spirit ;  or 
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by  taking  5  pounds  of  the  fresh  tops,  expressing  the  juice,  evaporating  it  to  a  pint,  strain- 
ing, and  adding  a  pint  of  rectified  spirit.  He  gives  from  half  a  drachm  to  two  drachms  with 
each  dose  of  the  diuretic  employed.  {Am.  Journ.  of  Med.  Sci.,  N.  S.,  xxx.  490;  from  the 
Assoc.  Med.  Journ.)  The  berries  are  capable  of  undergoing  the  vinous  fermentation,  and 
affording  alcohol  by  distillation.  In  their  unripe  state  they  possess  the  same  properties 
as  the  shoots,  and  probably  in  a  much  higher  degree.  We  have  employed  a  syrup  prepared 
from  them,  with  apparent  advantage,  in  a  case  of  diseased  heart.  The  seeds  have  been 
tried  as  a  substitute  for  coffee,  which,  when  treated  in  the  same  way,  they  are  said  to  re- 
gemble  in  flavour.   (See  Boston  Med.  and  Surg.  Journ. ^  July  19,  1854  )  W. 

ASPLENIUM  FILIX  F(EMINA.  K.  Brown.  Female  Fern.  This  is  the Poh/podium 
Filix  foemina  of  Linn. ,  the  Aspidium  Filix  foemina  of  Swartz,  and  the  A  thyrium  FilLvfoemi- 
na  of  Roth.  It  has  a  root  analogous  in  character  to  that  of  the  male  fern  [Aspidium  Filix 
7nas),  and  has  been  supposed  to  possess  similar  vermifuge  properties.  At  present,  how- 
ever, it  is  not  used.  The  vulgar  name  of  female  fern  is  also  given  to  the  Pteris  aquilina, 
or  com,mon  bi'ake,  which  is  said  by  some  authors  to  have  the  property  of  destroying  the  tape- 
worm. The  leaves  of  two  species  of  Asplenium,  A.  Trichomanes,  or  cotnmon  spleenwort, 
and^.  Adiantum-nic/rum,  or  black  spleenwort,  are  mucilaginous,  and  have  been  used  as  sub- 
stitutes for  the  maidenhairs  [Adiantum,  Capillus  Veneris  and  A.  Pedatum)  as  pectorals, 
though  destitute  of  the  aromatic  flavour  which  is  their  chief  recommendation.        W. 

ASTER  PUNICEUS.  [Gray' s  Manual,  \,.\^b.)  ThisspeciesofAsteris  a  very  common 
indigenous  plant,  growing  from  three  to  six  feet  high,' in  low  swampy  pi  aces.  The  rootlets 
are  said  to  be  aromatic,  bitterish,  and  astringent,  and  have  been  employed  in  domestic 
and  irregular  practice  as  a  stimulating  diaphoretic,  in  rheumatic  and  catarrhal  affections. 
Other  species  also  of  Aster  have  attracted  attention  for  supposed  remedial  powers.  W. 

ATHEROSPERMA  MOSCHATA.  Australian  Sassafras  The  bark  of  this  tree  con- 
tains  a  volatile  oil  which  is  obtained  by  distillation,  and  has  some  reputation  in  Austra- 
lia as  a  remedy.  It  is  said  to  be  diaphoretic,  diuretic,  and  sedative  to  the  heart.  The 
dose  is  a  drop  everj'  6  or  8  hours.  An  alkaloid  called  athero-spermin  has  been  extracted 
from  the  bark  by  M.  Zeyer,  of  Munich.   (Pharm.  Jourii.,  April,  1863,  p  447.)  W. 

ATOMIZERS.  Pulverizers.  Nebulizers.  These  are  instruments  by  which  liquid  sub- 
stances, which  cannot  be  wholly  volatilized,  as  saline  solutions  for  example,  can  be  brought 
into  a  state  of  minute  division,  as  in  spray,  whereby  they  may  be  introduced  into  the  air-pas- 
sages, and  by  inhalation  into  the  lungs.  Various  soluble  substances  can  thus  be  brought  into 
contact  with  these  surfaces  in  a  diseased  state,  often  with  great  advantage,  which  cannot 
otherwise  be  conveniently  applied.  The  instruments  are  of  various  forms,  but  consist 
essentially  of  two  tubes  open  at  both  ends,  with  a  capillary  opening  at  one  end ;  and  joined 
together  so  that  they  shall  be  perpendicular  to  each  other  with  their  capillary  points  in 
contact.  One  tube  is  perpendicular,  and,  when  the  instrument  is  in  action,  is  inserted  at 
its  larger  extremity  into  a  vessel  containing  the  liquid  to  be  atomized  ;  the  other  is  hori- 
zontal. Through  the  latter  a  current  of  air  is  forced,  which,  on  escaping  at  the  capillary 
opening,  carries  with  it  a  portion  of  the  air  in  the  orifice  of  the  perpendicular  tube,  so  that, 
to  avoid  a  vacuum,  the  liquid  is  forced  up  by  the  atmospheric  pressure,  and  mixes  with 
the  current  of  air  as  it  escapes.  It  is  thus  minutely  divided,  and,  accompanying  the 
expanding  current,  may  be  received  in  the  mouth  or  nostrils,  and  made  to  impinge 
on  any  part  of  these  cavities  or  of  the  fauces,  or  be  conveyed  by  inhalation  into  the  lungs. 
The  further  consideration  of  this  subject  belongs  rather  to  therapeutics  than  to  pharma- 
cology; and,  for  a  description  of  different  varieties  of  these  instruments,  the  reader  is 
referred  to  my  work  on  the  Practice  of  Medicine  (6th  ed.,  vol.  i.  p.  949),  and  to  essays  on 
the  subject  by  Dr.  J.  M.  Da  Co.sta,  Dr.  J.  Soils  Cohen,  both  of  Philadelphia,  and  by  Dr. 
Ephraim  Cutter,  of  Boston.  For  convenience  of  reference  it  may  be  proper  to  present 
here,  in  a  tabular  form,  the  most  important  substances  used  in  this  way,  and  the  propor- 
tion to  the  fluid  menstruum  which  each  one  should  bear.  For  such  a  list  I  am  indebted,  in 
large  part,  to  the  essay  of  Dr.  Da  Costa  above  referred  to.  The  number  given  opposite  to 
each  name  represents  the  number  of  grains  or  of  minims  in  which  the  substance  named 
should  be  dissolved  in  a  fluidounce  of  water. 

Alum 10  to  30  grs.         Iron,  sulphate  of 1  to    2  grs. 

Ammonia,  muriate  of 10to20grs.         Lead,  acetate  of. 2  to    5  grs. 

Arsenic    (solution  of  arsenite  Lime-water 60  to  120  mins. 

ofpotassa)  Ito20min9.     Mercury,  corrosive  chloride 

Chloride  of  Sodium 5  to  20  grs.  of |^  to    1  gr. 

Chlorinated  Soda,  solution  of..30  to  60  mins.     Morphia,   solution   of   sul- 

Conium,  fluid  extract  of 3  to    8  mins.         phate  of. tV**'    i  g^- 

Copper,  sulphate  of 1  to    3  grs.        Opium,  tincture  of. 2  to  12  mins. 

Hemp,  tincture  of. 5  to  10  mins.         "         watery  extract  of...  }  to    ^  gr. 

Hyoscyamus,  fluid  extract  of...  3  to  10  mins.     Silver,  nitrate  of 1  to  10  grs. 

Iodine,  compound  solution  of.  2  to  15  mins.     Tannin 1  to  20  grs. 

Iron,  perchloride  of J  to    2  grs.        Tar-water 60tol20min3. 

Iron,  solution  of  subsulphate  Turpentine,  oil  of. 1  to    2  mins. 

of. 8  to  16  mins.     Zinc,  sulphate  of 1  to    6  grs. 
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In  general  a  subHinnce  may  bo  used  in  ihU  way  of  the  itrengtb  in  which  it  would  be  ap- 
plied to  the  nuicoiis  iiK^iiibruneri.  W. 

BALM  OFOILKAI).  BaUamof  O'dead.  BaliinmumOileaden$e.  Bnume de la  Mecqu4. 
Fr.  The  jji'iiuine  balm  of  Giieud  iatho  re«in<>iw  juice  of  the  Ainyris  OiUa«Utmi»  of  L'ltin., 
the  BaUnmmiemlion  GiUadenae  of  Kunth,  u  kiiiuII  evergreen  tree,  growing  on  the  Aniatic 
and  African  chores  of  the  Ked  Sea.  It  was  in  high  repute  with  the  ancientM,HndHtill  retain* 
its  value  in  the  eotiniation  of  the  Eiutern  nutionK,  among  whom  it  iriem|>loyed  both  as  a 
medicine  and  co.^metic.  In  Western  £uro|)o  and  in  thid  country,  it  is  Heldom  found  in  • 
':ite  of  purity,  and  itx  uiiu  has  been  entirely  abandoned.  It  is  dei>cribed  as  a  turbid, 
,  iiitish,  thick,  gray,  odorous  liquid,  becoming  solid  by  oxposuro.  It  po-ssesses  no  nK-dical 
j)ropurties  which  do  not  exist  in  other  balsamic  or  terebinthinate  juices.  It  was  form  rly 
Known  by  the  namj  of  opubalaamam  ;  while  the  dried  twigsof  the  tree  were  called  xylubal- 
aamutn,  and  the  dried  fruit,  carpobalaamum.  W. 

BALSAM.  OF  SULPUIJR.  This  name  was  formerly  given  to  a  substance  resulting 
from  the  reaction  of  sulphur  upon  olive  oil  at  a  high  temperature.  It  was  directed  in 
the  old  Edinburgh  Pharmacopojia,  under  the  name  of  Oleum  Sulphuratum ;  but  was 
discharged  at  the  last  revi^^ion.  The  directions  of  the  College  were  to  boil  eight  pnrta 
of  olive  oil  and  one  part  of  sublimed  sulphur  t<igether,  with  a  gentle  fire,  in  a  largo  iron 
pot,  stirring  them  constantly  till  they  united.  The  iron  pot  was  directed  to  be  large  enough 
t'«  hold  three  times  the  quantity  of  the  materials  employed ;  as  the  mixture  might  other- 
wise boil  over.  As  the  vapours  which  rose  were  apt  to  take  tire,  a  lid  was  to  be  at  hand  to 
cover  the  pot,  and  thus  extinguish  the  flame  if  necessary.  Sulphur  is  soluble  to  a  consid- 
erable extent  in  heated  oil,  from  which,  if  the  solution  be  saturated,  it  is  deposited  in  a 
crystalline  statti  on  cooling.  But  it  is  not  a  mere  solution  which  this  process  was  intended 
to  effect.  The  oil  was  partly  decomposed,  and  the  resulting  i)reparation  was  an  extremely 
fetid,  acrid,  viscid,  reddish-brown  fluid.  In  order  that  it  might  be  obtained,  it  was  neces- 
sary to  heat  the  oil  to  the  boiling  point.  Sulphurated  oil^  or  balsam  of  sulphur,  was  formerly 
thought  useful  in  chronic  catarrh,  consumption,  and  other  pectoralcomplaints  ;  but  incon- 
venience arose  from  its  acrid  properties,  and  its  internal  u.se  was  abandoned.  It  is  said  to  be 
sometimes  applied  as  a  stimulant  to  foul  ulcers.  The  dose  is  from  five  to  thirty  drops.  W. 

BALSAMUM  TRANQUILANS.  Baume  Tranquille.  This  is  a  preparation  of  some 
note,  directed  by  the  French  Codex,  and  consisting  essentially  of  olive  oil  holding  in  solu- 
tion the  active  matters  of  certain  narcotic  and  aromatic  plants.  The  fresh  plants  are  boiled 
with  the  oil  until  all  their  water  is  driven  ofi';  the  oil  is  then  expressed  and  poured  upon 
the  dried  plants  properly  comminuted  ;  and  the  mixture,  having  oeen  allowecl  to  stand  for 
a  month,  is  strained,  and  the  oil  decanted.  The  preparation  is  used  by  friction  as  an  ano- 
dyne in  local  pains.  A  formula  for  it  is  contained  in  the  Am,.  Journ.  of  Pharm.  (Jan.  1862, 
p.  22),  and  in  the  Journ.  de  Pharm.  (Aout,  1862,  p.  l2l).  W. 

BAPTISIA  TINCTORIA.  Sophora  tinctoria.  Linn.  Podalyria  tinctoria.  Michaux. 
Wild  Jiuligo.  This  is  an  indigenous  perennial  plant,  found  throughout  the  United  States, 
growing  abundantly  in  woods  and  dry  barren  uplands.  It  is  from  one  to  three  feet  high, 
with  a  smooth,  very  branching  stem,  small,  ternate,  cuneate-obovate,  bluish-green  leaves, 
and  yellow  flowers,  which  appear  in  July  and  August,  and,  like  the  whole  plant,  become 
black  when  dried.  The  root,  which  is  the  part  most  highly  recommended,  is  of  a  dark- 
brown  colour,  of  a  slight  peculiar  odour  in  the  dried  state,  and  of  a  nauseous,  bitter,  some- 
what acrid  taste.  Its  virtues  appear  to  reside  chiefly  in  the  cortical  portion.  Mr.  B.  L. 
Smedley  hjis  rendered  it  probable  that  it  contains  a  peculiar  alkaloid.  {Atn.  Journ.  of 
PAarwi.,  July,  1862,  p.  311.)  In  largo  doses,  it  is  said  to  operate  violently  as  an  emetic  and 
cathartic  ;  in  smaller,  to  produce  only  a  mild  laxative  efTect.  It  is  said  to  have  proved  use- 
ful in  scarlatina,  typhus  fever,  and  in  that  state  of  system  which  attends  gangrene  or  mor- 
tification. Dr.  Thacher  spoke  highly  of  its  eflicacy  as  an  external  application  to  obstinate 
and  painful  ulcers ;  and  Dr.  Comstock,  of  Rhode  Island,  found  it  extremely  useful,  both  as 
an  internal  and  external  remudy,  in  threatened  or  existing  mortification.  By  the  latter 
physician  it  was  given  in  decoction,  made  in  the  proportion  of  an  ounce  of  the  root  to  a 
pint  of  water,  of  which  half  a  fluidounce  was  adrtiinistered  every  four  or  eight  hours,  any 
tendency  to  operate  on  the  bowels  being  checked  with  laudanum.  Dr.  Stevens,  of  Ceres, 
Pennsylvania,  has  employed  adecoction  of  the  root  advantageously  in  epidemic  dysentery. 
( N.  Y.  Journ.  of  Med. ,  i  v.  358. )  It  may  be  used  externally  in  the  form  or  decoction  or  cata- 
plasm. The  8t<'m  and  leaves  possess  the  same  virt.ues  as  the  root,  though  in  a  less  degree. 
A  pale-blue  colouringsubstance  has  been  prepared  from  the  plant  as  asubstitute  for  indigo, 
but  is  greatly  inferior.  Another  species,  B.  Alba,oT  prairieindigo,'<K\i\c\i  is  abundant  in  our 
N.  W.  prairies,  is  said  to  have  similar  properties,  and  to  be  sometimes  used  as  a  substitute 
for  B.  tinctoria.  W. 

BARBADOES  NUTS.  Purging  Nuta.  Physic  Nuts.  These  are  the  seeds  of  the  Curcoa 
pur$fa;M  of  Adanson  (Jiri^roaAa  Cwrcoa  of  Linnwus),  growing  in  Brazil,  the  West  Indies,  and 
on  the  western  coast  of  Africa.  The  fruit  is  a  three-celled  capsule,  containing  one  seed  in 
each  cell,  and  is  about  thesize  of  a  walnut.  The  seeds  are  blackish,  oval,  about  eight  lines 
long,  flat  on  one  side,  convex  on  the  other ;  and  the  two  sides  present  a  slight  longitudinal 
prominence.   They  yielded  to  Soubeiran  fixed  oil,  an  acrid  resin,  sugar,  gum,  a  fatty  acid, 
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gluten,  a  free  acid,  and  salts.  The  oil  maybe  separated  by  expression.  When  fresh  it  is 
without  smell  or  colour,  but  becomes  yellowish  and  slightly  odorous  by  time.  When  cold  it 
deposits  a  white  substance,  which  is  probably  margarin.  Alcohol  does  not  readily  dissolve 
it.  Some  call  it  jairopha  oil.  For  an  account  of  the  chemical  properties  of  this  oil,  see  the 
Chemical  Gazette  (Dec.  15,  1854,  p.  469).  From  three  to  live  of  the  seeds,  slightly  roasted 
and  deprived  of  their  envelope,  operate  actively  as  a  cathartic,  and  not  unfrequently  pro- 
duce nausea  and  vomiting,  with  a  sense  of  burning  in  the  stomach.  The  oil  purges  in  the 
do-J  of  twelve  or  fifteen  drops,  and  is  analogous  in  its  action  to  croton  oil,  though  less  pow- 
erful. The  cake  left  after  the  expression  of  the  oil  is  an  acrid  emeto-cathartic,  operating 
in  the  dose  of  a  few  grains.  Either  of  these  substances  may  produce  serious  consequences 
in  overdoses.  The  leaves  of  the  plants  are  rubefacient,  and  the  juice  is  said  to  have  been 
usefully  employed  as  a  local  remedy  in  piles. 

The  seeds  of  Curcas rmiltijidus  [Jairopha multifida,  Linn.)  have  similar  properties,  and 
yield  a  similar  oil.    This  species  also  grows  in  Brazil  and  the  West  Indies.  W. 

BASSORA  GUM.  The  plant  which  yields  this  substance  is  unknown.  It  came  into 
commerce  originally  from  the  neighbourhood  of  Bassora,  on  the  Gulf  of  Persia  ;  but  is 
often  found  mixed  with  gum  brought  from  other  countries,  and  is  probably  not  the  pro- 
duct of  one  pu\nt  exclusivel3^  It  is  in  irregular  pieces,  of  various  sizes,  never  very  large, 
white  or  yellow,  intermediate  in  the  degi-ee  of  its  transparency  between  gum  arable  and 
tragacanth,  inodorous,  tasteless,  and  possessed  of  the  property  of  yielding  a  slight  sound 
when  broken  under  the  teeth.  But  a  small  portion  of  it  is  soluble  in  water,  whether  hot  or 
cold.  The  remainder  swells  up  considerably,  though  less  than  tragacanth,  and  does  not,  like 
that  substance,  form  a  gelatinous  mass,  as  it  consists  of  independent  granules  which  have 
little  cohesion .  The  soluble  portion  is  pure  gum  or  arabin,  and,  according  to  M.  Guerin ,  con- 
stitutes 11 '2  per  cent.  The  insoluble  portion  consists  of  a  peculiar  principle  called  6as507"m, 
associated  with  a  small  proportion  of  saline  substances,  which  yield,  when  the  gum  is  burnt, 
3-6  per  cent,  of  ashes.  The  gum  is  useless  both  in  medicineand  pharmacy,  and  is  described 
here  only  as  containing  a  princiijle  which  enters  into  the  composition  of  several  medicinal 
substances. 

Bassorin  is  insoluble  in  water,  alcohol,  and  ether,  but  softens  and  swells  up  in  hot  or  cold 
water.  Diluted  nitric  and  muriatic  acids,  with  the  aid  of  heat,  dissolve  it  almost  entirely. 
The  acidulous  solution,  concentrated  by  evaporation,  and  treated  with  alcohol,  lets  fall  a 
flocculent  precipitate  which  has  all  the  characters  of  pure  gum,  into  which  the  bassorin  ap- 
pears to  have  been  converted  by  the  action  of  the  acid.  This  does  not,  however,  constitute 
more  than  a  tenth  part  of  the  bassorin  dissolved.  By  gradually  evaporating  the  alcoholic 
acidulous  solution,  a  thick,  bitterish  liquid  is  obtained,  which  exhales  a  strong  odour  of  am- 
monia when  treated  with  potassa.  Strong  nitric  acid  converts  bassorin  into  mucic  and  ox- 
alic acids;  and,  treated  with  sulphuric  acid,  it  yields  a  sweet  crystalline  substance  which 
is  incapable  of  the  vinous  fermentation.  (Guerin.)  Vauquelin  was  the  first  to  call  attention 
to  this  principle,  upon  which  he  conferred  its  present  name,  from  having  first  observed  it 
in  the  Bassora  gum.  Bucholz  afterwards  discovered  the  same,  or  a  closely  analogous  prin- 
ciple, in  tragacanth  ;  and  John,  a  principle  which  was  supposed  to  be  the  same  in  the  gum 
of  the  cherry-tree.  Hence  it  has  sometimes  been  called  tragacanthin  and  cerasin.  M.  Gue- 
rin, however,  has  demonstrated  that  the  insoluble  principle  of  the  cherry  gum  is  essen- 
tially ditferent  from  bassorin.  Berzelius  considered  the  latter  as  belonging  to  the  class  of 
substances  which  he  associated  under  the  name  of  mucilage,  and  of  which  the  mucilages  of 
flaxseed  and  quince  seed  are  examples.  (See  Li7iu7n,  p.  628.)  W. 

BDELLIUM.  This  name  has  been  given  to  two  ditferent  gum-resins,  distinguished  as 
Indian  and  African  bdellium.  Dr.  Royle  was  infornaed  that  the  former  was  obtained  from  the 
Amyj-is  Cominiphora  of  Roxburgh,  growing  in  India  and  Madagascar.  The  latter  is  said  to 
be  the  product  oiHeudelot la  Africana, which  grows  in  Senegal.  Bdellium  sometimes  comes 
mixed  with  gum  arabic  and  gum  Senegal.  It  is  either  in  small  roundish  pieces,  of  a  reddish' 
colour,  semi-transparent,  and  brittle,  with  a  wax-like  fracture,  or  in  large  irregular  lumps, 
of  a  dark  brownish-red  colour,  less  transparent,  somewhat  tenacious,  and  adhering  to  the 
teeth  when  chewed.  It  has  an  odour  and  taste  like  those  of  myrrh,  but  weaker.  It  is  in- 
fusible and  inflammable,  diflusing  while  it  burns  a  balsamic  odour.  According  to  Pelletier, 
it  consists  of  59  per  cent,  of  resin,  9-2  of  gum,  30'6  of  bassorin,  and  1-2  of  volatile  oil,  in- 
cluding loss.  In  medical  properties  it  is  analogous  to  mj^rrh,  and  was  formerly  used  for  the 
same  purposes  ;  but  it  is  now  scarcely  ever  given  internally.  In  Europe,  it  is  still  occa- 
sionally employed  as  an  ingredient  of  plasters.  The  dose  is  from  ten  to  forty  grains.    W. 

BEDEGUAR.  Fungus  Rosarum.  An  excrescence  upon  ihasweetbriar  or  eglantine,  &Xidi. 
other  species  of  Rosa,  produced  by  the  puncture  of  insects,  especially  by  one  or  more  species 
of  Cynips.  It  is  of  irregular  shape,  usually  roundish,  about  an  inch  in  diameter,  with  numer- 
ous cells  internally,  in  each  of  which  is  the  larva  of  an  insect.  It  has  little  smell,  and  a 
slightly  astringent  taste.  Though  formerly  considered  diuretic,  anthelmintic,  and  lithon- 
triptic,  and  emploj^ed  as  a  remedy  for  toothache,  it  has  fallen  into  disuse.  It  was  given  in 
doses  of  from  ten  to  forty  grains.  W. 

BENZOATE  OF  SODA.  Sodce  Benzoas.  This  salt  has  been  employed  by  MM.  Socquct 
and  Bonjean,  in  conjunction  with  silicate  of  soda  and  other  substances,  as  a  remedy  in 
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f;outand  rheunmlihm,  for  tho  puriK)aeof  eliniinatiiit^  uric  acid.  It  in  itrojmred  by  Mtturiit- 
nt;  a  solution  of  bonzoic  acid  wiin  a  solution  of  curbonutu  of  Kodu.  For  tho  corii|ilicHted 
fornuilii  proposed,  including  colcbicuin  and  aconite,  Me  Am.  Joum.of  PhaiTn.  (July, 
1857,  p.  314).  B. 

BENZOIN  ODORIKERUM.  Neos.  fjaurua  Benzoin.  Linii.  Spice-wood.  Spief-hu»h. 
Fever-bush.  An  indigenous sb rub, fronj  four  to  ton  feet  h ii;b, growing  in  moist,  uhady  piucpi', 
in  all  parts  of  the  Unitfd  State*.  Its  flowers  appear  early  in  soring,  long  before  tho  l<;aves, 
and  are  suecoeded  by  small  clusters  of  oval  berrie^i,  whicb,  wlien  ripe,  in  the  latter  part  of 
6ei)teniber,  are  of  a  shining  crimson  colour.  All  parts  of  the  shrub  liavo  a  spicy,  agree- 
nbii)  flavour,  which  is  strongest  in  the  bark  and  berries.  The  small  branches  are  some- 
times used  as  a  gently  stimulating  aromatic,  in  tho  form  of  infusion  or  decoction  They 
are  said  t«»  be  employed  in  this  way  by  tho  country  people  as  a  vermifuge,  and  an  agree- 
able drink  in  low  fevers  ;  and  tlie  bark  has  been  used  in  iutermittents.  The  berries,  dried 
and  powdered,  were  sometimes  substituted,  during  the  revolutionary  war,  for  allspice. 
According  to  Dr.  Drake,  the  oil  of  the  berries  is  used  as  a  stimulant.  W. 

BENZOLE.  Benzin.  Benzene.  Phene.  Hydruret  of  Phenyl.  This  substance  must  not  be 
confounded  with  a  commercial  article  sometimes  sold  as  benzine,  which  is  a  mixture  of 
various  carbohydrogens  of  light  sp.  gr.,  oi)tained  in  tlie  distillation  of  coal  gas  and  j»etro- 
leum.  C^ca  Am.  Journ.  of  /^/mr;«.,  July,  1801,  |>.  3*37.)  Benzole  is  a  distinct  carbohydrogen, 
with  a  definite  constitution.  It  was  originally  obtained  by  distilling  benzoic  acid  with 
lime.  It  was  afterwards  discovered  by  Faraday  as  a  constituent  of  coal-gas  tar.  This  tar, 
when  distilled,  furnishes  coaL-nnphtha  (the  commercial  benzine  above  referred  to),  a  com- 
plex substance,  containing  a  number  of  carbohydrogens,  among  which  is  benzole.  Upon 
distilling  this  naphtha  from  a  metallic  still,  surmounted  by  an  open  vessel  tilled  with  water, 
and  containing  a  worm  terminating  in  a  refrigerated  receiver,  the  benzole  will  pass  over 
and  condense  in  tho  receiver  ;  while  the  other  substances  associated  with  it,  having  higher 
boiling  points,  will  conden.«e  in  the  worm,  and  fall  back  into  thestill.  The  benzole  is  then 
purified  by  distillation  at  a  heat  between  176°  and  194°,  and  by  subjecting  the  product  to 
a  new  distillation  from  one-fourth  of  its  volume  of  sulphuric  acid.  A  method  of  obtaining 
it  pure  is  described  by  Mr.  A.  H.  Church,  consisting  in  the  dry  distillation  of  a  compound 
made  by  treating  the  ordinary  benzole  of  commerce  with  fuming  sulphuric  acid,  then  add- 
ing carbonate  of  ammonia,  evaporating  the  whole  to  dryness,  and  exhausting  the  residue 
with  alcohol.  The  alcoholic  solution  is  distilled  to  dryness,  and  the  remaining  mass  dis- 
tilled at  a  higher  heat.  The  distillate  is  washed  with  solution  of  potassa,  and  then  rectified 
from  caustic  potassa.  The  product  is  perfectly  pure  benzole.  (See  Am.  Joui~n.  of  Phattn., 
March,  1860,  p.  144.)  M.  E.  Kopp  purifies  benzole  by  taking  ad  vantage  of  its  high  congeal- 
ing point.  He  exposes  the  impure  mixture  containing  it  to  a  degree  of  cold  sufficient  to 
soiiaify  it  (S'F.),  presses  the  congealed  mass  to  separate  tho  liquid  carbohydrogens,  al- 
lows it  to  become  fluid,  then  again  freezes  and  presses  it,  and  thus  obtains  it  almost  entirely 
Eure.  The  mixed  fluids  treated  in  this  way  h(!  obtains  l>y  decomposing  the  heavier  tar  oils 
y  a  high  degree  of  heat.  {Chem.  News,  -May  14,  1864,  p.  229.) 

Prof.  Calvert,  of  Manchester,  purifies  coal-naphtha,  so  as  to  render  it  a  sufficiently  pure 
benzole  to  be  usefully  applied  to  the  purpose  of  removing  fatty  and  oily  matters  from  ani- 
mal and  vegetable  substances,  by  subjecting  it  to  the  action  of  sulphuric  acid,  added  in 
small  quantities,  so  long  as  coloration  is  produced,  then  wjishing  it  with  pure  water,  and 
afterwai'ds  subjecting  it  to  distillation  in  an  ordinary  still.  Tho  sulphuric  acid  destroys 
the  less  volatile  carbohydrogens  present,  which  interfere  with  the  solvent  power  of  the 
benzole. 

In  consequence  of  the  great  volatility  and  extreme  inflammability  of  benzole  and  its 
attendant  carbohydrogens,  much  care  is  necessary  both  in  their  preparation  and  subse- 
quent use  to  avoid  any  po.ssible  exposure  to  flame.  Very  serious  results  have  taken 
place  from  want  of  caution  in  this  respect. 

Benzole  is  a  colourless  oleaginous  liquid,  possessing  an  agreeable  odour.  Itssp.  gr.  is 
0-8.5,  congealing  point  32°,  and  boiling  point  176°.  Its  formula  is  G,,Hg.  Its  powers  as  a 
solvent  are  very  extensive.  Among  the  substances  soluble  in  it  are  sulphur,  phosphorus, 
and  iodine.  It  dissolves  quinia,  but  not  cinchonia,  with  which  it  forms  a  bulky  gelatinous 
mass.  Morphia  and  strychnia  are  sparingly  soluble.  Its  solvent  power  over  some  of  the 
organic  alkalies  led  Mr.  John  Williams,  of  London,  to  employ  it  in  extracting  them  from 
the  vegetables  in  which  they  are  found  ;  and  he  succeeded  in  obtaining  them  in  several 
instances  on  a  small  scale.  In  this  way  he  extracted  quinia,  quinidia,  and  amorphous 
quinia,  together,  from  cinchona  bark,  but  not  cinchonia.  In  like  manner  he  separated 
strychnia  and  brucia  from  nux  vomica,  and  handsome  crystals  of  canlharidin  from  can- 
tharides.  Mr.  Williams  supposes  that  benzole  might  form  a  good  test  of  the  value  of  Peru- 
vian barks.  Benzole  is  also  a  solvent  of  many  of  the  resins,  of  mastic,  camphor,  wax,  fatty 
and  oily  substances,  essential  oils,  caoutchouc,  and  gutta-percha.  The  last  two  substances 
may  bo  obtained,  without  alteration  of  properties,  in  tough  sheets  of  any  desired  tenuity, 
by  spreading  their  benzole  solutions  on  glass  or  other  polished  surface,  and  allowing  the 
solvent  to  evaporate.  The  same  solutions,  brushed  over  the  skin,  form  artificial  cuticles, 
which  have  been  found  useful  as  coverings  to  wounds  and  burns.  The  vapour  of  benzole, 
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when  inhaled,  acts  as  an  anaesthetic.  As  benzole  is  often  mixed,  sometimes  in  but 
small  proportion,  with  other  hydrocarbons  associated  with  it  in  coal  tar  and  petroleum," 
it  becomes  desirable  to  be  able  to  detect  it  in  such  an  association.  The  following 
method,  originating  with  M.  Scharlomnier,  is  based  on  the  conversion  of  this  carbohy- 
drogen  into  anilin,  and  that  into  one  of  the  characteristic  colours  derived  from  it. 
That  part  of  the  mixture  which  volatilizes  at  150°  C.  (302°  F.)  is  operated  on.  This  is 
treated  with  fuming  nitric  acid,  which,  if  benzole  be  present,  gives  rise  to  a  nitroben- 
zole  with  its  bitter-almond  odour.  The  nitrobenzole  is  then  converted  by  the  action 
of  granulated  tin  and  muriatic  acid  into  anilin,  which  is  isolated  by  distilling  the  pro- 
duct with  potassa.  The  anilin  floats  on  the  top  of  the  liquid  that  passes.  A  little  of 
this  gives  with  hypochlorite  of  soda  a  fine  purple  colour;  and  a  drop  of  it  will  yield 
the  beautiful  colour  of  rosanilin,  if  heated  with  a  little  bichloride  of  mercury.  [Joum. 
de  Pliainn.,  4e  ser.,  ii.  177.)  In  relation  to  benzole,  see  the  paper  of  C.  B.  Mans- 
field, in  the  Chem.  Gaz.  (No.  159,  p.  224),  from  which  many  of  the  facts  of  this  article 
have  been  taken.  A  case  is  on  record  showing  that,  taken  internally  in  a  considerable 
quantity,  it  has  a  decided  narcotic  action,  apparently  intermediate  between  that  of  ardent 
spirit  and  opium.  Swallowed  accidentally,  to  the  amount  probably  of  one  or  two  fluid- 
ounces,  it  produced  vertigo  with  a  sensation  as  of  intoxication,  followed  by  sleep  for  two 
hours,  from  which  the  patient  awoke  with  a  gay  delirium,  attended  with  bursts  of  laughter, 
and  some  impediment  of  speech,  continuing  for  four  hours.  The  pulse  was  slightly  quick- 
ened, the  surface  warm,  and  the  expression  of  face  animated.  Sleep  then  came  on,  from 
which  the  patient  awoke  next  day,  still  feeling  some  dizziness.  The  breath  had  a  strong 
smell  of  benzole.   (See  Joum.  de  Pharm.,  Mars,  1861,  p.  222.) 

M.  Reynal,  of  the  Veterinary  School  at  Alfort,  has  long  been  in  the  habit  of  destroying 
parasites  in  domestic  animals  by  benzole,  and  proposes  its  employment  in  the  parasitic 
diseases  of  man.  It  has  the  advantage  of  not  aft'ecting  the  skin.  For  this  purpose  a  mix- 
ture may  be  used,  consisting  of  10  parts  of  benzole,  5  of  soap,  and  85  of  water.  B. 

M.  Dragendorff  proposes  further  to  utilize  benzole  by  substituting  it  for  amylic  alco- 
hol in  the  search  for  strychnia  and  brucia,  which  it  dissolves  more  freely,  without 
affecting  the  sense  of  smell  so  strongly.  The  sulphates  of  these  alkaloids,  however,  are 
insoluble  in  benzole.  {JouTn.  de  Pharm.,  4e  ser.,  v.  473.) 

Prof.  Moslor  proposes  benzole  as  a  remedy  in  trichiniasis.  It  is  among  the  most 
powerful  anthelmintics,  and  will  no  doubt  destroy  all  the  trichinse  remaining  in  the 
alimentary  canal ;  and  there  is  hope  that  it  may  be  able  to  follow  the  parasite  fatally 
into  the  muscles.  After  some  encouraging  results  with  the  lower  animals,  he  tried 
it  in  several  cases  of  the  disease  as  it  prevailed  at  Quedlinburg  early  in  1864.  He  gave 
the  antidote  in  the  following  manner.  Two  drachms  of  benzole,  and  an  ounce,  each,  of 
liquorice  juice  (solution  of  the  extract)  and  mucilage  of  gum  arable,  were  mixed  with 
four  ounces  of  peppermint- water ;  and  a  tablespoonful  of  the  mixture  well  shaken  was 
given  every  hour  or  two.  The  medicine  was  easily  taken  and  well  borne ;  and  many 
of  the  patients  found  themselves  relieved  under  the  treatment.  Dr.  Kudolff  gave  a's 
much  as  two  drachms  daily,  continued  from  four  to  six  days.  No  bad  efl'ects  showed 
themselves,  even  in  cases  when  the  fever  was  high.  But  the  ultimate  result  is  not 
stated.  If  necessary,  larger  doses  of  the  medicine  could  probably  be  used  without 
danger ;  at  any  rate,  it  would  seem  to  be  very  promising  as  a  prophylactic  if  taken 
soon  after  the  ingestion  of  the  infected  meat  [Bost.  Med.  and  &urg.  Joui-n.,  vol.  Ixxi. 
p.  381.)  AV. 

Nitrobenzole.  Benzole,  by  the  action  of  fuming  nitric  acid,  is  converted  mio  nitrobenzole, 
also  called  nitrobenzule  and  nitrobenzide,  having  the  formula  CjjHjjNO^.  The  product,  after 
having  been  washed  with  water,  forms  an  oily,  yellowish,  intensely  sweet  liquid,  with  an 
odour  like  thatof  oil  of  bitter  almonds.  Its  density  is  1-209,  and  boiling  point  415°.  Lat- 
terly it  has  become  of  commercial  importance  under  the  vtm-me.  of  artijicial  oil  of  bitter 
aiwiownf.9,  being  employed  in  confectionery,  for  scenting  soaps,  and  for  flavouring  ai-ticlos 
of  diet.  Nitrobenzole  may  be  viewed  as  benzole,  in  which  one  eq.  of  hydrogen  is  replaced 
by  one  of  hyponitric  acid.  For  some  observations  on  nitrobenzole,  especially  for  a  test  of 
it  by  Mr.  Maisch,  see  Part  I.  page  573.  Dr.  F.  Mahla,  of  Chicago,  considers  the  commercial 
nitrobenzoleas  a  different  compound  from  the  proper  chemical  article,  which  he  has  found 
to  hiive  an  odour  between  that  of  cinnamon  and  of  bitter  almond  oils,  but  more  closely 
analogous  to  the  former   {Am.  Joum.  of  Pharm.,  May,  1859,  p.  202.)  B. 

A.  very  interesting  paper  by  Mr.  H.  Letheby,  on  the  physiological  and  toxicological 
properties  of  nitrobenzole,  is  contained  in  the  Pharmaceutical  Journal  (Sept.  1863,  p.  130). 
In  manufactories,  where  the  fluid  is  prepared,  the  workmen  are  often  affected  with  head- 
ache and  sleepiness  from  exposure  to  the  vapour  which  escapes ;  but  the  eflects  are  quickly 
relieved  by  fresh  air  and  a  mild  stimulant.  Two  fatal  cases  are,  however,  recorded,  ono 
from  the  inhalation  of  the  vapour,  proceeding  from  the  poison  spilled  upon  the  person  of 
the  individual  affected,  the  other  from  the  accidental  swallowing  of  a  small  portion.  The 
effects  were  the  same.  For  some  time  there  was  no  feeling  of  discomfort ;  but  gradually 
syrnptoms  of  stupor  came  on ,  with  flushed  face,  ending  in  profound  coma,  in  which  state  the 
patients  died,  about  9  hours  from  the  time  of  taking  the  poison,  the  coma  having  come  on 
in  4  hours.     The  brain  was  found  congested,  the  heart  full,  and  the  blood  black  and  fluid. 
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Chemical  examination  detected  both  nitrobcnzule  and  anilin  in  the  blood,  •howinfctbat 
the  former  had  iM'ftn  converted  into  tho  latter.  Mr.  Lethuby  ulfo  made  experinienUt  with 
the  iKiisoii  on  domestic  animalH,  and  obtained  Momeextraordinury  rehultu.  Front  ao  to  <J0 
drops  were ijiven  by  the  mouth  tocats  and  dojjc  There  was  rarely  vomitingorotherHi>;fi  of 
gastric  irritation.  Two  clansf's  of  effects  were  observed,  I'itber  rapidcoma.ora  slow  <K'cur- 
rence  of  palsy  and  coma  after  a  period  of  apparent  inaction  of  the  poisun.  Even  in  the  rap- 
idly comatose  cases,  paralyticsymptoms  were  noticed  in  the  earlier  sta^e.  The  time  varied 
in  these  eases  from  26  minutes  to  12  hours  between  tho  exhibition  of  the  poison  and  death. 
In  tho  slower  cases  there  was  no  visible  effect  for  hours  and  sometimes  for  days.  Suddenly, 
however,  the  animal  would  be  attacked  with  vomitinj;,  followed  by  convulsions,  which, on 
their  subsidence,  left  more  or  less  paralysis,  Hri't  of  tho  hinder  and  then  of  the  fore  limbs. 
After  this  the  animal  generally  lay  for  days,  more  or  less  conscious,  with  now  and  then 
epileptic  attacks,  and  at  length  diet^  of  exhaustion  or  gradintlly  reeovered.  The  time  from 
the  exhibition  of  the  poison  to  the  first  epileptic  lit  was  from  lU  to  72  hours,  in  most  cases 
about  two  days,  and  to  the  period  of  death  was  from  4  to  9  days.  This  apparent  inaction 
of  the  poison  at  first  is  very  extraordinary,  almost  justifying  the  belief  in  those  cases  of 
poisoningsaid  to  have  occur  red  in  ancient  times, in  which  the  substance  given  exerted  no 
effect  till  a  considerable  time  after  it  was  exhibited.  The  explanation  is  that  the  nitro- 
benzole  undergoes  changes  in  the  system  into  a  more  violent  poison,  and  as  anilin  is  found 
after  death,  this  may  be  the  real  agent. 

Notwithstanding  these  statements  of  Mr.  Letheby,  we  find  it  positively  asserted  by  M. 
Collas  that  nitrobcnzolo  is  not  poisonous;  as  M.Lassaigne  had  made  numerous  trials  with 
it  on  dogs,  to  which  he  had  given  from  one  to  two  drachms  without  other  effect  than  to 
perfume  their  evacuations.  (Ann.de  T/iernp.,  18G1,  p.  35.)  It  is  obvious  that  either  tho 
substances  with  which  Mr.  Letheby  and  M.  Lassaignc  experimented  were  not  the  same; 
or  that  the  causes  which  in  some  of  Mr.  Letheby's  cases  operated  to  prevent  action  for  a 
time,  were  of  permanent  operation  in  the  cases  of  M.  Lassaigne.  W. 

BETONICA  OFFICINALIS.  Wood  Betony.  A  perennial  European  herb,  belonging 
to  the  labiate  plants.  It  has  a  pleasant  but  feeble  odour,  and  a  warm,  somewhat  astrin- 
gent, and  bitterish  taste.  By  tne  ancients  it  was  much  esteemed,  and  employed  in  nu- 
merous di-seases ;  but  it  is  at  present  little  used.  It  is  slightly  warming  and  corroborant, 
but  is  inferior  in  this  respect  to  many  other  plants  of  the  same  family.  The  root  has 
been  considered  emetic  and  purgative.  W. 

BETULA  ALBA.  Covimon  European  Birch.  Various  parts  of  this  tree  have  been 
applied  to  medical  uses.  The  young  shoots  and  leaves  secrete  a  resinous  substance,  hav- 
ing acid  properties,  which,  combined  with  soda,  is  said  to  produce  the  effects  of  a  tonic 
laxative.  (Journ.de  Pharm.,  xxvi.  208.)  The  inner  bark,  which  is  bitterish  and  astrin- 
gent, has  been  employed  in  intermittent  fever.  Tho  epidermis  is  separable  into  thin 
layers,  which  may  be  employed  as  a  substitute  for  paper,  and  are  applied  to  various  eco- 
nomical uses.  Tho  bark  contains  a  peculiar  principle,  called  betulin,  which  is  ranked 
among  the  subresins.  When  the  bark  is  distilled,  it  yields  an  cmpyreumatic  oil,  hav- 
ing the  peculiar  odour  of  Russia  leather,  in  the  preparation  of  which  it  is  employed. 
This  oil  has  been  found  very  useful  as  a  local  application  in  chronic  eczema.  The  leave.'!, 
which  have  a  peculiar,  aromatic,  agreeable  odour,  and  a  bitter  taste,  have  been  employed, 
in  the  form  of  infusion,  in  gout,  rheumatism,  dropsy,  and  cutaneous  diseases.  The  same 
complaints,  particularly  dropsy,  are  said  to  have  been  successfully  treated  by  envelop- 
ing the  body  in  the  fresh  leaves,  which  thus  applied  excite  perspiration.  When  the 
stem  of  the  tree  is  wounded,  a  saccharine  juice  flows  out,  which  is  considered  useful  in 
complaints  of  the  kidneys  and  bladder,  and  is  su.sceptible,  with  yeast,  of  the  vinous  fer- 
mentation. A  beer,  wine,  spirit,  and  vinegar  are  prepared  from  it,  and  used  in  some 
parts  of  Europe. 

Of  the  American  species  of  birch,  Betula  lenta,  variously  called  aweet  birch,  black  birch, 
cherry  birch,  and  mountain  mahogany,  is  remarkable  for  the  aromatic  flavour  of  its  bark 
and  leaves,  which  have  the  odour  and  taste  of  Gaultheria  procumbens,  and  are  some- 
times used  in  infusion,  as  an  agreeable,  gently  stimulant,  and  diaphoretic  drink.  An 
oil  is  obtained  by  distillation  from  the  bark,  which  has  been  proved  by  Prof.  Procter 
to  be  identical  with  oil  of  gaultheria.  As  in  the  case  of  tho  oil  of  bitter  almonds,  this 
oil  does  not  pre-exist  in  the  dried  bark  of  the  birch,  but  is  formed  by  reaction  between 
water  and  a  neuter  principle  in  the  bark,  analogous  to  amygdalin,  to  which  Prof.  Procter 
has  given  the  name  oi gaultherin.  {Am.  Journ.  of  Pharm.,  xv.  243  and  246.)  This  species 
also  affords  a  saccharine  liquor,which,  indeed,  appears  to  be  common  to  all  the  birches.  The 
bark  of  B  pnpyracea  is  employed  by  the  Northern  Indians  for  making  canoes;  and  thin 
layers  of  the  epidermis  are  placed  inside  of  boots  to  prevent  tho  access  of  moisture.     W. 

BEZOAR.  This  name  has  been  given  to  concretions  formed  in  the  stomach  or  intes- 
tines of  animals,  which  were  formerly  thought  to  possess  extraordinary  medical  virtues. 
Many  varieties  have  been  noticed ;  but  they  were  all  arranged  in  two  classes,  the  oriental 
betoar  {lapis  bezoar  orientalia),  and  western  bezoar  {lapis  bezoar  oecidentalis),  of  which  the 
former  was  most  esteemed.     They  have  fallen  into  merited  neglect,  W. 

BICARBONATE  OF  AMMONIA.   This  salt  has  been  brought  into  notice  by  Prof. 
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Wm.  Procter,  in  reference  to  its  antacid  properties.  It  is  formed  by  exposure  of  the 
ordinary  carbonate  to  the  air,  and  is  found  in  considerable  quantities  on  the  sides  of 
casks  in  which  that  salt  is  imported,  and  less  largely  even  in  the  bottles  in  which  it  is 
kept  in  the  shops.  The  ordinary  carbonate  of  ammonia,  being  in  fact  a  sesquicarbon- 
ate,  undergoes  this  change  by  giving  off  an  equivalent  of  the  monocarbonate.  When 
pure,  the  bicarbonate  of  ammonia  is  white,  having  the  same  crystalline  form  as  the 
bicarbonate  of  potassa,  of  a  saline  slightly  ammoniacal  taste,  and  a  feeble  odour  of  am- 
monia, ascribable  to  a  very  slow  volatilization.  On  exposure  to  heat,  it  gives  off  car- 
bonic acid.  It  is  soluble  in  8  parts  of  water  at  60°,  is  nearly  insoluble  in  officinal  alco- 
hol but  soluble  in  diluted  alcohol;  and  its  solution  has  an  alkaline  reaction  with  syrup 
of  violets.  It  may  be  prepared  by  treating  sesquicarbonate  of  ammonia  with  ofiicinal 
alcohol,  whereby  the  monocarbonate  is  dissolved,  and  the  bicarbonate  left.  To  ren- 
der this  still  purer  it  should  be  washed  with  alcohol  and  dried.  It  is  obtained  as  a  crys- 
talline precipitate  by  adding  alcohol  to  a  saturated  solution  of  the  ordinary  carbonate ; 
or  by  passing  carbonic  acid"  through  the  same  solution.  It  may  be  used  as  an  antacid 
in  the  same  manner  and  the  same  doses  as  bicarbonate  of  soda,  being  preferable  to  that 
salt  when  a  slightly  stimulant  impression  on  the  stomach  is  desired.  It  is  due  to  Prof. 
Procter  to  state  that  this  article  has  been  taken,  simply  with  verbal  alteration,  from  his 
communication  on  the  subject  to  the  Am.  Journ.  of  Pharm.   (July,  1869,  p.  294).     W. 

BIDENS  BIPINNATA.  {Gray's  Manual,  p.  222.)  Spanish  Needles.  An  herbaceous 
indigenous  plant,  of  which  the  root  and  seeds,  as  well  as  those  of  other  species  of  the 
same  genus,  have  a  popular  reputation  as  emmenagogue,  and  are  given  by  the  "eclec- 
tics" in  laryngeal  and  bronchial  diseases  as  expectorants.  W. 

BIKD-LIME.  A  viscid  substance,  existing  in  various  plants,  particularly  in  the  bark 
of  Viscum  album  and  Ilex  aquifolium  or  European  holly,  from  the  latter  of  which  it  is 
usually  procured.  The  process  for  preparing  it  consists  in  boiling  the  middle  bark  for 
some  hours  in  water,  then  separating  it  from  the  liquid,  and  placing  it  in  proper  vessels 
in  a  cool  situation,  where  it  is  allowed  to  remain  till  it  becomes  viscous.  It  is  then  washed 
to  separate  impurities,  and  constitutes  the  substance  in  question.  Bird-lime  thus  pre- 
pared is  greenish,  tenacious,  glutinous,  bitterish,  and  of  an  odour  analogous  to  that  of 
flaxseed  oil.  Exposed  to  the  air  in  thin  layers  it  becomes  dry,  brown,  and  pulverizable, 
but  reacquires  its  viscidity  upon  the  addition  of  water.  It  is  a  complex  body,  but  is 
thought  to  owe  its  characteristic  properties  to  a  proximate  principle,  identical  with  that 
which  exudes  spontaneously  from  certain  plants,  and  is  called  glu  by  the  French  che- 
mists. This  principle  is  without  odour  or  taste,  extremely  adhesive,  fusible  by  heat, 
inflammable,  insoluble  in  water,  nearly  insoluble  in  alcohol,  but  dissolved  freely  by 
ether  and  oil  of  turpentine.  According  to  M.  Macaire,  it  is  insoluble  in  the  fixed  oils, 
either  hot  or  cold  ;  a  property  which  distinguishes  it  from  the  resins.  M.  Macaire  pro- 
poses for  it  the  name  of  viscin.  [Journ.  de  Pharm.,  xx.  18.)  Bird-lime  is  so  tenacious  that 
it  may  be  employed  to  catch  small  birds,  which,  when  they  alight  on  a  stick  thickly 
covered  with  it,  are  unable  to  escape.  "W. 

BISTORT.  This  is  the  root  of  Polygonicm  Bistorta,  a  perennial  herbaceous  plant, 
growing  in  Europe  and  the  North  of  Asia.  The  root  is  cylindrical,  somewhat  flattened, 
about  as  thick  as  the  little  flnger,  marked  with  annular  or  transverse  wrinkles,  furnished 
with  numerous  fibres,  and  folded  or  bent  upon  itself,  so  as  to  give  it  the  tortuous  ap- 
pearance from  which  its  name  was  derived.  When  dried,  it  is  solid,  brittle,  of  a  deep- 
brown  colour  externally,  reddish  within,  inodorous,  and  of  a  rough,  astringent  taste. 
It  contains  much  tannin,  some  gallic  acid  and  gum,  and  a  large  proportion  of  starch. 
It  resembles  the  other  vegetable  astringents  in  medical  properties,  and  is  applicable  to 
the  same  complaints;  but  is  less  efficient  than  catechu  or  kino,  and  in  this  country  is 
seldom  used.  It  may  be  employed  in  powder,  decoction,  or  extract.  The  dose  of  the 
powder  is  20  or  30  grains. 

Besides  the  bistort,  some  other  plants  belonging  to  the  genus  Polygonum  have  been 
used  as  medicines.  Among  those  are  P.  aviculare,  or  knot  grass,  a  mild  astringent,  for- 
merly employed  as  a  vulnerary  and  styptic;  P.  Persicaria  (Persicaria  mitis),  of  a  feebly 
astringent  saline  taste,  and  at  one  time  considered  antiseptic;  and  P.  Hydropiper  or 
water-pepper  (Persicaria  urens),  the  leaves  of  which  have  a  burning  and  biting  taste, 
inflame  the  skin  when  rubbed  upon  it,  and  are  esteemed  diuretic.  The  viafcr-pepper  or 
smart-iveed  of  this  country — P.  punctatum  (Elliott),  P.  hydropiperoides  (Michaux) — 
which  grows  abundantly  in  moist  places,  possesses  properties  similar  to  those  of  the 
European  water-pepper,  and  is  occasionally  used  as  a  detergent  in  chronic  ulcers,  and 
internally  in  gravel.  Dr.  Eberle  very  strongly  recommended  it  in  amenorrhoea,  in 
which  complaint  he  found  no  other  remedy  equally  effe'ctual.  He  gave  a  fluidrachm  of 
the  saturated  tincture  of  the  plant,  or  from  four  to  six  grains  of  the  extract,  three  or 
four  times  a  day.  He  found  it  to  produce  a  warmth  and  peculiar  tingling  sensation 
throughout  the  system,  with  slight  aching  pains  in  the  hips  and  loins,  and  a  sense  of 
weight  and  tension  within  the  pelvis.  {Eberle's  Mat.  Med.,  4th  ed.,  i.  441.)  Dr.  Wilcox, 
of  Elmira,  New  York,  has  found  advantage  from  a  decoction  of  the  dried  leaves,  made 
in  the  proportion  of  an  ounce  to  the  pint,  and  applied  locally,  in  mercurial  salivation, 
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and  the  suro-mouth  of  nuraing  women.  {Am.  Journ.  of  Med.  Sei.,  'N.  S.,  xvi.  248. )  P.  Fa- 
gouyrum  is  cuiiuiion  buckwheat.  Tlie  louvea  of  thi»  itlunt  htive  been  found  b^  Mr.  Kd. 
Soliitnok  to  cuntitiii  u  urystullixublu  colouring;  principlu,  idcnticul  witli  thuru^nor  rutic 
(uid  previously  discovered  by  WeiHs  in  the  leaves  of  tlio  common  rue,  and  probably  with 
the  Uixanthin  of  Moldenliaus,  cxiatinj^  in  the  louv<!)i  of  Ilex  lujiiifolinm  or  common  holly. 
ItuokwliKut  Icnveo  yielded  to  Mr.  Schunck  aomewhut  more  than  one  part  of  rutin  in  a 
thousand.  {Chem.  Oaz.,  No.  8yu,  p. 201.)  W. 

niSULPH.VTE  OF  POTAS.SA.  Potaaam  Bimlphas.  This  salt,  though  formerly  offi- 
cinal in  the  Kd.  and  Dub.  PiiarmacopoeiHS,  has  been  omitted  in  the  British.  The  fed- 
lowing  art)  the  formula.s  of  the  two  Collot;es.  "  Take  of  the  residuum  of  the  preparation 
of  pure  Nitric  Acid  two  pouiula;  Sulphuric  Acid  (commercial)  seven  Jluidounces  aiul  one 
Auulrachin  [Imperial  meas.];  boilin>;  Water  six  pints  [Imp.  meas.].  Di^ssolve  the  salt 
in  the  Water,  add  the  Acid,  concentrate  the  solution,  and  set  it  aside  to  cool  and  form 
crystals."  (Ed.)  "Take  of  Sulphate  of  Pota-sh,  in  powder,  three  ounces  [avoirdupois]  ; 
Pure  Sulphuric  Acid  one  fluidounce  [Imperial  measure!.  Place  the  Acid  and  Salt  in  a 
small  porcelain  capsule,  and  to  this  HPply  a  heat  capable  of  liquefying  its  contents,  and 
which  should  bo  continued  until  acid  vapours  cease  to  bo  given  off.  The  Bisulphate, 
which  concretes  as  it  cools,  should  be  reduced  to  a  tino  powder,  and  preserved  in  u  well- 
stopped  bottle."  {Dub.) 

In  explaining  the  Edinburgh  formula,  it  is  only  necessary  to  recall  to  the  reader's 
attention  a  part  of  the  explanations  given  under  the  head  ofAcidum  Nitricum,\n  Pari  I. 
It  is  there  stated  that,  for  the  decomposition  of  nitre  on  the  small  scale  for  the  purpose 
of  obtaining  nitric  acid,  it  is  necessary  to  use  two  eqs.  of  sulphuric  acid  to  one  of  the 
salt.  Consequently,  the  salt  which  remains  after  the  distillation  of  nitric  acid  is  really 
a  bisulphate,  and  would  seem  only  to  require  to  bo  dissolved,  and  the  solution  filtered 
and  duly  evaporated,  in  order  to  obtain  the  salts  in  crystals.  But  Mr.  Phillips  states 
that,  when  bisulphate  of  potassa  is  dissolved  in  water,  and  the  solution  is  allowed  to 
crystallize,  some  sulphate  and  much  sesquisulphate  are  obtained  instead  of  bisulphate, 
owing  to  the  water  retaining  a  part  of  the  excess  of  acid  in  solution.  This  result  is 
prevented  by  the  sulphuric  acid  directed  to  bo  added,  and,  consequently,  the  real  bisul- 
phate is  obtained  in  crystals.  In  the  Dublin  process,  .«ulphate  of  potassa  is  mixed  with 
more  sulphuric  acid  than  is  necessary  to  convert  it  into  bisulphate,  and  the  mixture  is 
exposed  to  a  liquefying  heat,  which  is  continued  so  long  »is  acid  vapours  are  given  off. 
The  portion  of  acid,  more  than  sufficient  to  form  a  bisulphate,  is  thus  driven  off;  so 
that  the  saline  matter  left  is  the  salt  under  consideration,  which,  after  concreting,  is 
reduced  to  fine  powder. 

Properties,  Sfc.  Bisulphate  of  potassa  is  a  white  salt,  having  the  form  of  a  right  rhom- 
bic prism,  so  flattened  as  to  be  tabular,  and  a  bitter  and  extremely  acid  taste.  It  is 
soluble  in  twice  its  weight  of  cold,  and  in  less  than  its  weight  of  boiling  water.  Alco- 
hol does  not  dissolve  it,  but,  when  added  to  an  aqueous  solution,  precipitates  the  neutral 
sulphate.  Exposed  to  the  air,  it  effloresces  slightl}'  on  the  surface,  and  when  moderately 
heated  readily  melts,  and  runs  like  oil.  At  a  red  heat  it  loses  water  and  the  excess  of 
acid,  and  is  reduced  to  the  neutral  sulphate.  From  its  excess  of  acid,  it  acts  precisely 
as  an  acid  on  the  carbonates,  causing  them  to  effervesce.  It  is  incompatible  with  alka- 
lies, earths,  and  their  carbonates,  with  many  of  the  metals,  and  most  oxides.  This  salt 
was  formerly  called  sal  enixum.  It  consists  of  two  eqs.  of  sulphuric  acid  80,  one  of 
potassa  47-2,  and  two  of  water  18  =  14.5-2. 

Medical  Properties  ami  Uses.  Bisulphate  of  potassa  unites  the  properties  of  an  aperient 
and  tonic,  and  may  be  given  in  constipation  with  languid  appetite,  such  as  often  occurs  in 
convalescence.  Dr. Paris  states  that  it  forms  a  grateful  adjunct  to  rhubarb.  It  answers,  also, 
according  to  Dr.  Barker,  for  preparing  an  aperient  effervescing  draught  at  little  expense. 
Equal  weights,  a  draohra  for  instance,  of  the  bisulphate  and  of  carbonate  of  soda,  may  be 
dissolved  separately,  each  in  two  fluidouncesof  water,  then  mixed,  and  taken  in  the  state 
of  effervescence.  The  dose  of  the  bisulphate  is  one  or  two  drachms.  B. 

BISULPHURET  OF  CARBON.  Bisulphide  of  Carbon.  Sulphuret  of  Carbon.  Sulphide 
of  Carbon.  Carburet  of  Sulphur.  This  compound  is  formed  by  passing  the  vapour  of  sul- 
phur over  charcoal,  heated  to  redness  in  a  porcelain  tube.  Prepared  on  the  large  scale, 
the  charcoal  may  be  heated  in  a  cast-iron  cylinder,  as  recommended  by  M.  Cliandelon. 
According  to  M.  Millon,  it  is  purified  by  first  washing  it  repeatedly  in  distilled  water, 
then  putting  it  upon  quicklime  in  a  large  retort,  and,  after  a  contact  of  24  hours,  distilling 
it  from  the  lime.  The  vapours  are  received  in  a  vessel  containing  a  large  quantity  of 
pure  copper  turnings.  It  is  a  transparent,  colourless,  exceedingly  volatile  liquid,  having 
a  pungent,  somewhat  aromatic  taste,  and,  as  found  in  commerce,  a  very  fetid  smell.  But, 
when  purified  in  the  manner  above  directed,  if  not  perhaps  very  agreeable  to  the  smell, 
it  is  much  loss  disagreeable  than  as  ordinarily  found,  and  is  employed  by  MM.  Millon 
and  Commaile  for  extracting  the  sweetest  perfume  of  flowers.  {Journ.  de  Pharm,,  Nov. 
1868,  p.  361.)  On  exposure  to  sunlight  for  a  considerable  time,  it  becomes  somewhat 
yellow,  owing  to  a  partial  decomposition ;  and  traces  of  formic  acid  and  sesquisulphide 
of  carbon  have  been  noticed  in  the  results.  (O.  Locw,  Am.  Journ  of  Sci.,  Nov.  1808.)   Its 
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sp.gr.  is  1-272.  In  composition  it  is  a  bisulphuret.  Taken  internally,  it  acts  as  a  diffiisible 
stimulant,  accelerating  the  pulse,  augmenting  the  animal  heat,  and  exciting  the  secre- 
tions of  the  skin,  kidneys,  and  genital  organs.  It  has  been  emploj'ed  in  obstinate  rheu- 
matic and  arthritic  affections,  paralysis,  and  cutaneous  eruptions,  and  more  recently  as 
a  resolvent  in  indolent  tumours.  It  is  used  both  internally  and  externally.  For  exhi- 
bition in  gout  and  rheumatism,  Dr.  Otto,  of  Copenhagen,  employed  an  alcoholicsolution, 
in  the  proportion  of  two  drachms  to  the  fluidounce,  of  which  four  drops  were  given  every 
two  hours.  At  the  same  time  the  affected  parts  were  rubbed  with  a  liniment,  made  by 
dissolving  the  bisulphuret  in  the  same  proportion  in  olive  oil.  Dr.  Krymer  applied  it 
successfully  to  an  indoloi^t  tumour  by  allowing  forty  or  fifty  drops  to  fall  upon  it  three 
times  a  day.  In  this  case  it  may  be  supposed  to  have  acted  by  the  cold  produced.  He 
also  succeeded  in  reducing  several  strangulated  hernias,  by  applying  some  drops  of  the 
bisulphuret  to  the  hernial  tumour.  Dr.  Turnbull  found  the  vapour  useful  in  the  reso- 
lution of  indurated  lymphatic  glands.  It  is  applied  by  means  of  a  bottle  with  a  proper 
sized  mouth,  containing  a  fluidrachm  of  the  bisulphuret,  imbibed  by  a  piece  of  sj)onge.  The 
skin  over  the  gland  is  first  well  moistened  with  water.  He  employed  the  vapour  also  with 
benefit  in  deafness,  when  dependent  on  want  of  nervous  energy,  and  a  deficiency  of  wax. 
For  this  purpose,  the  bottle  containing  the  bisulphuret  is  made  with  a  neck  to  fit  the  mea- 
tus, and,  being  applied  to  the  ear,  is  held  there  until  considerable  warmth  is  produced. 
Dr.  Geo.  Kenniun,  of  Harrogate,  has  employed  it  in  a  similar  manner  with  hap})y  ettect, 
in  nervous  headache,  the  mouth  of  the  bottle  being  previously  applied  to  the  temple  or  be- 
hind the  ear.  [Bont.  Med.  ^  Surg.  Journ.,  Oct.  1, 1868,  p.  143 ;  from  the  British  Med.  Journ.) 
Dr.  C.  G.  Page,  of  Boston,  has  used  the  vapour  with  advantage  for  the  alleviation  of 
local  pains.  Mr.  James  Schiel,  of  St.  Louis,  Mo.,  recommends  the  bisulphuret,  mixed  with 
an  equal  measure  of  alcohol,  in  neuralgia  of  the  face,  toothache,  and  similar  aflections. 
The  mixture,  poured  upon  some  raw  cotton,  is  to  be  rubbed  vigorously  on  the  part  af- 
fected for  five  or  six  seconds.  {St.  Louis  Med.  aiulSurrj.  Journ.,  Jan.  1857.) 

Bisulphuret  of  carbon  possesses  diversified  solvent  powers,  and  is  extensively  used  in 
the  arts,  the  demand  for  it  having  made  it  a  cheap  product.  Mr.  Alexander  Parkes,  of 
Birmingham,  claims  the  credit  of  having  first  produced  it  largely  for  manufacturing  pur- 
poses. (Chem.  News,  June  21, 1867,  p.  321.)  Among  other  substances,  it  readily  di.ssolves 
sulphur,  phosphorus,  bromine,  and  iodine.  The  solution  of  phosphorus  is  a  powerful 
deoxidizing  agent.  [Journ.  de  Pharm.,  4e  ser.,  iv.  464.)  According  to  M.  A.  Yogel,  it 
dissolves  eighteen  times  its  weight  of  phosphorus  without  losing  its  fluidity.  {Ibid.,  Mars, 
1869,  p.  237.)  It  has  been  proposed  by  M.  Lepage,  of  Gisors,  for  extracting  the  fixed  oils 
of  nutmegs,  bay  berries,  and  croton  seeds.  M.  Deiss,  of  Paris,  employs  it  for  extracting 
the  fat  of  bones.  (See  page  635.)  In  India-rubber  manufactories,  it  is  used  as  a  solvent 
of  the  caoutchouc.  The  extensive  employment  of  it  in  this  way  has  shown  that  air, 
loaded  with  its  vapour,  is  poisonous.  According  to  M.  Delpech,  the  workmen  exposed 
to  the  fumes  of  the  bisulphuret  are  affected  with  headache,  vertigo,  and  over-excitement 
of  the  nervous  system,  as  evinced  by  voluble  talking,  incoherent  singing,  or  immoderate 
laughter,  or  sometimes  by  weeping;  and  a  continuance  of  the  exposure  is  apt  to  cause 
at  length  a  state  of  cachexia,  characterized  by  general  weakness,  loss  of  sexual  appetite, 
dulness  of  sight  and  hearing,  and  impairment  of  the  memory.  M.  S.  Cloez  has  made 
with  it  experiments  on  some  of  the  smaller  animals,  as  rats  and  rabbits,  which  were 
confined  under  a  bell-gla.ss  with  some  cotton  saturated  with  the  bisulphuret.  In  a  few 
moments  the  animal  exhibited  signs  of  its  action  in  great  excitement,  followed  by  re- 
tarded movements,  with  some  convulsive  shocks,  then  fell  on  its  side  and  died  in  five 
minutes  from  the  beginning.  Congestion  of  the  lungs  and  of  the  cavities  of  the  heart, 
without  any  cerebral  lesion,  while  the  right  auricle  continued  to  contract  two  hours  after 
apparentdeath,  were  the  phenomena  observed  on  dissection.  {Lancet,  iio.\tt.  1866,  p.  267.) 

Protosulphuret  of  carbon  (CS)  was  discovered  in  May,  1857,  by  M.  E.  Baudrimont,  of 
Paris.  It  is  conveniently  obtained  by  passing  the  vapour  of  the  bisulphuret  over  spongy 
platinum  or  over  pumice  heated  to  redness.  It  is  a  colourless  gas,  a  little  heavier  than 
carbonic  acid,  having  an  odour  like  that  of  the  bisulphuret.  It  burns  with  a  blue  flame, 
producing  carbonic  acid,  sulphurous  acid,  and  sulphur.  By  water  it  is  decomposed,  so  as 
to  form  carbonic  oxide  and  sulphuretted  hydrogen.  When  breathed  it  appears  to  act  as 
an  anaesthetic.  B. 

BITTERA  F  EBRIFUGA.  Bitter  Ash.  The  name  Byttera fehrifuga  was  given  by  M. 
Belanger  to  a  tree  growing  in  Martinico,  in  the  West  Indies,  the  wood  of  which  has  tonic 
properties  closely  analogous  to  those  of  quassia.  It  appears  to  be  one  of  the  Simarubaceae; 
out  differs  from  the  plants  of  the  genus  Simaruba  of  De  Candolle,  in  having  hermaphro- 
dite flowers,  resembling  in  this  respect  the  Quassia  of  that  amhor  A  bitter  principle  has 
been  separated  from  the  wood  by  M.  Gerardias,  which  is  closely  analogous  if  not  identical 
with  quassin,  the  active  principle  of  quassia.  The  wood  has  long  been  used  in  the  West 
Indies  in  the  cure  of  intermittents,  and  probably  has  all  the  remedial'properties  of  the  sim- 
ple bitters.  {Journ.  de  Phai-m.,  xxxi.  110.)  It  seems,  however,  at  present  to  be  admitted 
that  this  Byttera  of  M.  Belanger  is  really  the  Quassia  excelsa  of  Linn.,  the  Simaruba  ex- 
eelsa  of  De  Candolle,  from  which  quassia  is  generally  obtained  {Ann.  de  Therap.,  1858,  p. 
190) ;  and  a  specimen  of  the  wood  of  this  supposed  Byttera,  said  to  be  from  the  Island  of 
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GiiHtlfluupo  or  Martinique,  whirl)  theuuthor  bud  an  opportunity  of  Hooin^at  tho  PnlaU 
d'lnildstru*  in  I'uriH,  cfrliiinly  bore  u  very  clone  re»(«nil)Iunce  to  lliebllletHoi  qiiasHia.   W. 

JiOLK  A  KM  KN I  AN.  The  term  holun  nr  bole  vffm  formerly  applied  to  varioun  forms  of 
ftrjjillH<M(>iis  ojirtli,  ditferinu  in  colour,  or  piufe  of  orijjfin.  Such  v/t-ra  iho  AT^nrninn,  Leni' 
M»«rt,  Hiitl  French  bolen,  and  tlie  red  and  w/iUe  boles.  Some  of  these  futiHtancea  were  i»o  hif;hlj 
valued  uh  to  be  formed  into  small  nuksriesand  iinpre»sed  with  a  Heal,  and  hence  received  the 
UHtinml'  terrwaiffUlatie.  TiicywereallKiniilar  in  ettect,  though  the  urnall  proportion  of  oxide 
of  iron  contained  in  the  coloured  bole.n  may  have  given  them  greater  activity.  The  only  one 
ut  present  kept  in  the  shops  is  that  called  bole  Armenian,  from  its  re«emblanco  to  the  «ub- 
Htance  originally  brought  from  Armi-nia.  It  is  prepared,  by  trituration  and  elutriation, 
fr«»m  certain  native  earths  existing  in  ditterent  parts  of  Europe.  It  is  in  pieces  of  various 
dizes,  reddish,  soft,  and  utictuous,  adhesive  to  the  tongue,  and  capable  of  forming  a  paste 
with  water.  It  consists  chiefly  ofaluniina  and  silica,  coloured  with  oxide  of  iron.  The  ooles 
were  formerly  employed  as  absorbents  and  astringents,  and  were  undoubtedly  useful  in 
soinj  cases  of  acidity  of  the  stomach  and  relaxed  bowels  Bole  Armenian  is  used  chiefly 
as  a  colouring  ingredient  in  tooth  powders.  W. 

BOK.\.GO  OFFICINALIS.  Borage.  This  is  an  annual,  hairy,succulent  European  plant, 
one  or  two  feet  high,  with  ttne  blue  tlowers,  on  account  of  which  it  is  sometimes  cultivated 
in  our  gardens.  All  parts  of  it  abound  in  mucilage,  and  the  stem  and  leaves  contain  nitrate 
of  potassa  with  other  salt*.  To  I  hese  constituents  the  plant  owes  all  its  virtues.  It  is  much 
used  in  France.  An  infusion  of  the  leaves  and  flowers,  sweetened  with  honey  or  syrup,  is 
employed  as  a  demulcent,  refrigerant,  and  gently  diaphoretic  drink  in  catarrhal  attections, 
rheumatism,  diseases  of  the  skin,  &c.  The  expressed  juice  of  the  stem  and  leaves  is  also 
given  in  the  dose  of  from  two  to  four  ounces.  The  Cowers  are  sometimes  appllod  externally 
as  an  emollient.  A  distilled  water,  extract,  and  syrup  were  formerly  used,  but  have  fallen 
into  neglect.   Borage  is  scarcely  known  in  this  country  as  a  medicinal  plant.  W. 

BORATE  OF  AMMONIA.  Bibornte  of  Ammonia.  By  dissolving  boracic  acid  in  excess 
in  heated  water  of  ammonia,  and  allowing  the  solution  to  cool  slowly,  biborate  of  am- 
monia is  obtained  in  crystals.  These  are  rhombic  octahedrons,  with  truncated  summits, 
and  often  truncated  edges,  and  are  semitransparent.  The  taste  of  the  salt  is  alkaline,  and 
it  has  an  alkaline  reaction.  On  exposure,  it  eflioresces,  losing  ammonia,  and  becoming  in 
time  the  quadriborate.  It  is  soluble  in  about  twelve  parts  of  water.  {Omelin,  ii.  436.) 
Attention  ha^  recently  boon  called  to  this  salt  by  M.  Beeker,  who  has  used  it  in  cases  of 
stone  in  the  bladder  and  renal  colic,  and,  as  he  believes,  almost  constantly  with  an 
amelioration  of  the  symptoms.  Under  its  influence  the  urine  becomes  loaded  with  uric  acid 
and  the  earthy  phosphates.  It  is  said  also  to  be  an  excellent  remedy  in  chronic  catarrh 
of  the  bladder.     It  is  believed  by  M.  Beeker  to  be  the  ludus  of  Paracelsus,  which  had  a 

freat  reputation  in  the  treatmjnt  of  urinary  calculi.  It  may  be  given  in  the  dose  of 
rom  10  to  20  grains  every  hour,  in  water  sweetened  with  liquorice,  (Ann.  de  Therap., 
1867,  p.  94 ;  from  Journ.de  Therap.  Med.-chir.,  Sept.  1,  1866.)  W. 

BRAZIL  NUTS.  Cream  Nuts.  These  are  edible  nuts  imported  from  Brazil,  and  some- 
times employed  in  making  cream  syrups  for  giving  flavour  to  carbonic  acid  water.  In  Bra- 
zil an  expressed  oil  is  obtained  from  them,  which  is  said  to  be  used  for  burning,  making 
ointments,  and  adulterating  copaiba.  Dr.  Edward  Donnelly,  of  Philadelphia,  states,  in  a 
communication  to  the  American  Pharmaceutical  Association  (Proceedings,  1858,  p.  327), 
that  the  nuts  are  the  produ-ct  of  the  BerthoUetia  excelsa  (Humboldt  and  Bonpland),  a  large 
and  beautiful  tree,  growing  over  extensive  regions  in  South  America.  The  leaf  and  fruit 
are  figured  in  the  work  just  referred  to.  W. 

BRAZIL  WOOD.  A  red  dye-wood,  the  product  of  diflTerent  species  of  Csesalpina,  grow- 
ing in  the  West  Indies  and  South  America.  Two  varieties  are  known  in  commerce  : — 1. 
The  proper  Brazil  wood,  said  to  be  derived  from  Cxsalpina  echinata,  and  sometimes  called 
Pernamhuco  or  Fernambuco  wood,  from  the  province  of  Brazil  where  it  is  collected  ;  2.  the 
ftro.»i^</o,  produced  by  0.  BrasUiensis  and  C.  Crista,  which  grow  in  Jamaica  and  other  parts 
of  the  West  Indies.  The  former  is  the  most  highly  valued.  The  snppan  or  sampfen  wood 
may  be  referred  to  the  same  head,  being  obtained  from  the  C/esalpina  Sappan,  and  possess- 
ing properties  analogous  to  those  of  the  brasiletto.  The  Nicaragua  or  prach  wooa  is  also 
analogous  to  the  brasiletto,  and  is  said  by  Bancroft  to  be  derived  from  a  species  of  Ctesal- 
pina.  It  is  produced  in  the  East  Indies.  Brazil  wood  is  nearly  inodorous,  has  a  slightly 
sweetish  taste,  stains  the  saliva  red,  and  imparts  its  colouring  matter  to  water.  It  was  for- 
merly used  in  medicine;  but  hasboon  abandoned  as  inert.  Inpharmacy  it  serves  to  colour 
tinctures,  &c.;  but  its  chief  use  is  in  dyeing.  A  red  lake  is  prepared  from  it,  and  it  is  an 
ingredient  in  a  red  ink.  Its  dyeing  proportiosare  owing  to  acrystallizable  colouring  prin- 
ciple, named  breselin  or  brasilin.  This  is  of  a  sulphur-yellow  colour,  which  it  preserves  in 
the  dark,  but  soon  loses  in  the  sunlight,  to  which  it  is  remarkably  sensitive,  changing  to  a 
reddish  hue  after  a  few  minutes'  exposure,  and  undergoing  a  similar  alteration  in  diffused 
daylight,  though  more  slowW.  The  principle  should,  therefore,  be  kept  in  perfectly  opaque 
vessels.  It  is  sparingly  soluble  in  water,  yielding  a  sweet  and  almost  colourless  solution, 
which  is  notchanged  by  acids,  but  is  deeply  reddened  by  alkalies.  In  alcohol  and  ether  it 
is  somewhat  more  soluble  than  in  water,  giving  a  light-yellow  solution.    The  colourless 
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watery  solution  soon  becomes  reddish  in  the  air,  nfterwards  yellowish-red,  in  which  condi- 
tion the  solution  acquires  the  curious  property  of  phosphorescing  in  a  golden-yellow  light. 
(C.  r.  Schonbein,  Neues  Repertor.,  A.  D.  1868,  vol.  xvii.,  partvii.,  p.  390.)  W 

BROMIDE  OF  IRON.  Ferri  Bromidum.  This  bromide  is  obtained  by  heating  gently, 
in  thirty  parts  of  water,  two  parts  of  bromine,  and  one  of  iron  filings.  When  the  liquid  has 
become  greenish,  it  is  filtered  and  evaporated  to  dryness  in  an  iron  vessel ;  and  the  dry 
mass  a<'ain  dissolved  and  evaporated  to  dryness,  furnishes  the  bromide.  Bromide  of 
iron  is  a  brick-red,  deliquescent  salt,  very  soluble,  and  extremely  styptic.  For  medical 
employment  it  should  be  in  aqueous  solution,  protected  by  sugar.  Mr.  Dillwyn  Parrish 
has  proposed  the  following  formula.  Take  of  bromine  two  hundred  grains;  iron  fllingsei^^A/y- 
fivegrabifc,  distilled  water/ow?-  andahalffiuidounces;  sugar  fhreeounces.  Make  asolution  in 
"the  manner  directed  for  preparing  solution  of  iodideof  iron.  {Med.  Exatn.,  vii.  162.)  This 
solution  isdeemed  tonic  and  alterative.  It  has  been  used  with  ad  vantage  by  Dr.  E.  Giilespie, 
of  Brady's  Bend,  Pa.,  in  tetter,  scrofulous  tumours,  inflammation  of  the  glands  both  acute 
and  chronic,  erysipelas,  andamenorrhoea.  In  tumours  and  erysipelas,  Dr.  Gillespie,  besides 
giving  the  solution  internally,  applies  it  to  the  parts  affected,  by  means  of  a  feather,  two  or 
three  times  a  day.  Dr.  David  Alter,  of  Freeport,  Pa. ,  has  employed  it  with  seeming  benefit 
in  phthisis  and  other  tuberculous  diseases.  It  has  also  been  found  useful  in  bronchocele. 
The  dose  of  Mr.  Parrish's  solution  is  twenty  drops,  three  times  a  day,  gradually  increased 
until  its  effects  are  manifested.  Bromide  of  iron  is  formed  as  the  first  step  of  the  process 
for  preparing  the  ofiicinal  bromide  of  potassium.  (See page  1348.)  B. 

BROMIDES  OF  MERCURY.  The  protobromide  is  formed  by  adding  bromide  of  potas- 
sium to  nitrate  of  protoxide  of  mercury.  It  falls  as  a  white  curdj'  precipitate.  The  hibro- 
mide  may  be  obtained  by  digesting  the  protobromide  in  water  containing  bromine.  Mr. 
A.  E.  Ebert  prepares  it  by  reaction  between  bromide  of  potassium  and  officinal  solution  of 
nitrate  of  mercury.  For  the  particulars  of  the  process  see  a  paper  by  Mr.  Ebert  in  the  Amer. 
Journ.  of  Pharm.,  March,  1867,  p.  107.  It  is  in  the  form  of  colourless  crystals,  soluble  in 
water  and  alcohol.  Exposed  to  heat  it  melts  and  sublimes.  These  bromides  are  analogous 
in  composition  and  medicalpropertiesto  the  corresponding  iodides  of  mercury.  (Seapoges 
1212  and  1213.)  The  protobromide  isgivenin  the  dose  of  a  grain  daily,  gradually  increased. 
The  bibromide,  like  corrosive  sublimate,  is  an  irritant  poison,  and  may  be  administered  in 
doses  of  the  sixteenth  of  a  grain,  gradually  increased  to  the  fourth,  either  in  the  form  of 
pill,  or  in  ethereal  solution  made  hy  dissolving  a  grain  in  a  fiuidrachm  of  ether.  B. 

BRYONY.  White  Bryony.  This  is  the  root  of  Bryo7iiaolba,  or  white  bryony,  a  peren- 
nial, climbing,  herbaceous  plant,  growing  in  thickets  and  hedges  in  different  parts  of 
Europe.  It  bears  rough,  heart-shaped,  five-lobed  leaves,  small  yellow  moncecious  flowers, 
arranged  in  racemes,  and  roundish  black  berries  about  the  size  of  a  pea.  Another  species 
called  B.  dioiea,  with  dioecious  flowers  and  red  berries,  bears  so  close  a  resemblance  in  char- 
acter and  properties  to  the  preceding,  that  it  is  considered  by  some  botanists  merely  a  va- 
riety. The  roots  of  both  plants  are  gathered  for  use.  When  fresh  they  are  spindle-shaped, 
sometimes  branched,  a  foot  or  two  in  length,  as  thick  as  the  arm,  or  even  thicker,  exter- 
nally yellowish-gray  and  circularly  wrinkled,  within  white,  succulent,  and  fleshy,  of  a 
nauseous  odour,  which  is  lost  in  great  measure  by  drying,  and  of  a  bitter,  acrid,  very  disa- 
greeable taste.  The  peasants  are  said  sometimes  to  hollow  out  the  top  of  the  root,  and  to 
employ  the  juice  which  collects  in  the  cavitj'  as  a  drastic  purge.  [Merat  et  De  Lens.)  The 
berries  are  also  purgative,  and  are  used  in  dyeing. 

As  kept  in  the  shops,  the  root  is  in  circular  transverse  slices,  externally  yellowish-gray 
and  longitudinally  wrinkled,  internally  of  a  whitish  colour,  becoming  darker  by  age,  con- 
centrically striated,  light,  brittle,  and  readily  pulverizablo,  yielding  a  whitish  powder. 
Besides  a  peculiar  bitter  principle  called  bryonbi,  the  root  contains  starch  in  considerable 
proportion,  gum,  resin,  sugar,  a  concrete  oil,  albumen,  and  various  salts.  It  yields  its 
active  properties  to  water.  Bryonin  may  be  obtained  by  mixing  the  powdered  root  with 
one-sixth  of  its  weight  of  purified  animal  charcoal,  in  fine  powder,  putting  the  mixture 
into  a  percolator,  already  containing  a  quantity  of  animal  charcoal  equal  to  that  mixed 
with  the  bryony,  and  then  percolating  successively  with  strong  alcohol,  diluted  alcohol, 
and  sufficient  water  to  displace  the  alcoholic  liquid.  The  tincture  thus  obtained  yields  the 
bryonin  by  spontaneous  evaporation.  This  is  extremely  bitter,  soluble  in  water  and  alco- 
hol, insoluble  in  ether,  unaltered  by  the  alkalies,  and  dissolved  by  sulphuric  acid,  with 
the  production  of  a  blue  colour.  It  purges  actively  in  the  dose  of  two  grains.  {Am.  Journ. 
o/P/iarm., xxviii.;  from  Repert.  de Pharm.,l^o\.  1855.)  When  treated  with  acids  bryonin 
is  resolved  into  sugar  and  two  peculiar  substances,  one  soluble  in  ether,  called  bryoretin. 
the  other  insoluble  in  that  liquid,  and  named  hydro-bryoretin.  It  is  therefore  a  glucoside 
(G-.  F.  Walz.  See  Am.  Journ.  of  Pharm.,  May,  1859,  p.  251.) 

Bryony  is  an  active  hydragogue  cathartic,  in  large  doses  sometimes  emetic,  and  dis- 
posed, if  too  largely  administered,  to  occasion  inflammation  of  the  alimentary  mucous 
membrane.  A  fatal  case  is  recorded  by  Mr.  Wm.  Horapath,  in  which  narcotic  symptoms 
with  vomiting  and  purging  were  produced  in  a  woman  by  an  overdose  of  bryony  with 
jalap,  ending  in  death  in  thirty-six  hours.  On  dissection,  the  brain  was  found  congested, 
the  heart  empty,  and  the  gastric  and  intestinal  mucous  membrane  inflamed.   {Pharm. 
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Journ.,  April,  1858,  p.  512.)  The  recent  root  is  highly  irritnnt,  and  i»  said,  whftn  hniiund 
ntid  n|)|ilii'd  to  xhc  skin,  to  be  oapiiblo  of  producing  vi'sicalion.  The  niwlicine  wax  well 
known  to  the  ancients,  and  has  been  employed  by  modern  physician*;  but  i»  now  nearly 
superseded  by  Jalap,  wliioh  is  more  certain,  and  le^.H  liablu  to  lute  its  strength  by  ago.  The 
doso  of  the  powdered  root  is  from  a  scruple  to  a  drachm.  \V. 

BUXUS  SE.MPKRVIUENS.  B<^x.  Thin  evergreen  shrub  is  too  well  known  to  require 
description.  Though  much  cultivntodin  this  country  as  an  ornamental  plant,  it  is  a  native 
of  Europe  and  Western  Asia.  The  wood  is  considered  diaphoretic  in  its  native  countries, 
and  is  used  in  diH-oction  in  rheumatism,  secondary  syphilis,  &c.  The  leaves,  which  have  a 
peculiar  odour  and  a  bitter  and  disagreeable  taste,  are  said  to  be  purgative  in  the  dose  of 
a  drachm.  A  volatile  oil  distilled  from  the  wofKl  has  been  given  in  epilepsy  A  tincture 
formerly  enjoyed  some  reputation  as  an  antiperiodic.  [Mernt  ft  De  Letit.)  In  18<i0  it  was 
determined  by  Wulz  that  hiixine,  an  alkaloid  which  had  been  discovered  in  the  leaves  of 
this  tree,  was'identical  with  the  bebeerin  of  the  bebeeru  or  nectniidra  bark.  (See  page  573; 
also  Pharm.  Journ., Oct.  1809,  p.  194.)  W. 

C ABBAGE-TRE E  BARK.  The  bark  otAndira  inermis  (De  Cand.),  Oeqffroi/a  inermis 
(Willd.),  figured  in  Woodville's  Medical  Botany,  p.  416,  t.  151.  This  is  a  leguminous  tree, 
with  astern  rising  to  a  considerable  height,  branched  towards  the  top,  and  covered  with 
u  smooth  gray  bark.  The  leaves  Are  pinnate,  consisting  of  six  or  seven  pairs  of  ovate- 
lanceolate,  pointed,  veined,  smooth,  petiolate  leaflets,  with  an  odd  one  at  the  end.  The 
flowers  are  rose-coloured,  and  in  terminal  panicles,  with  very  short  pedicels.  The  tree  is 
a  native  of  Jamaica  and  other  West  India  Islands.  The  bark,  which  is  the  part  used,  is 
ia  long  pieces,  thick,  fibrous,  externally  of  a  brownish-ash  colour,  scaly,  and  covered 
with  lichens,  internally  yellowish,  of  a  resinous  fracture,  a  disagreeable  smell,  and  a 
sweetish,  mucilaginous,  bitterish  tasto.  Its  powder  resembles  that  of  jalap.  Huttenschmidt 
obtained  from  it  a  crystallizable,  very  bitter  substance,  having  the  composition  and  neu- 
tralizing properties  of  the  vegetable  alkaloids,  and  named  it  jamaicina.  Two  grains  of  it 
produced  violent  purging  in  pigeons. 

Theodore  Peckolt  says  of  the  wood  of  the  tree,  which  he  calls  Andira  anthelmintiea, 
that  the  workmen  engaged  in  sawing  it  arc  apt  to  be  affx^cted  with  inflammation  of  the 
eyes,  constriction  of  the  throat,  excessive  thirst,  a  bitter,  burning  taste,  a  troublesome 
itching  over  the  body,  and  sometimes  eruptions  on  the  skin.  By  treating  a  concentrated 
decoction  of  the  wood  with  hydrate  of  lime,  filtering  after  48  hours,  evaporating  to  the 
consistence  of  syrup,  and  exhausting  the  residue  with  alcohol,  Peckolt  obtained  u  yel- 
lowish-brown colouring  matter  which  he  called  am/irm,  and  which  may  prove  serviceable 
in  painting.  Ho  also  obtained  a  peculiar  resin  by  treating  the  wood  with  alcohol,  filtering, 
distilling  off"  most  of  the  alcohol,  and  then  precipitating  bv  water.  The  resin  is  inodorous, 
of  a  bitter,  acrid  taste,  soluble  in  alcohol,  and  but  partially  soluble  in  ether.  This  resin, 
and  peculiarly  the  portion  soluble  in  ether,  is  the  ingredient  which  gives  its  irritating 
properties  to  the  sawdust.  [Chem.  Cent.  Blatt,  Nov.  17,  1858,  p.  813.) 

On  the  continent  of  Europe,  the  bark  of  Andira  retusa  {Oeoffroya  Swrinomcnsis), which 
grows  in  Surinam,  has  also  been  used.  It  is  considered  more  powerfully  vermifuge,  and 
less  liable  to  produce  injurious  eflfects.  It  has  a  grayish  epidermis,  beneath  which  it  is 
reddish-brown,  laminated,  compact,  and  very  tenacious,  and,  when  cut  transversely,  ex- 
hibits a  shining  and  variegated  surface.  In  the  dried  state  it  is  inodorous,  but  has  an 
austere  bitter  taste.     The  powder  is  of  a  pale-cinnamon  colour. 

Cabbage-tree  bark  is  cathartic,  and,  in  large  doses,  apt  to  occasion  vomiting,  fever, 
and  delirium.  It  is  said  that  these  cflFects  are  more  liable  to  result  if  cold  -water  is  drunk 
during  its  operation,  and  are  relieved  by  the  use  of  warm  water,  castor  oil,  or  a  vegetable 
acid.  In  the  West  Indies  it  is  esteemed  a  powerful  vermifuge,  and  is  much  employed  for 
expelling  lumbrici ;  but  it  is  dangerous  if  incautiously  administered,  and  instances  of  death 
from  its  use  have  occurred.  It  is  almost  unknown  in  this  country,  and  does  not  enter  into 
our  oflScinal  catalogues.  The  usual  form  of  administration  is  that  of  decoction,  though  the 
medicine  is  al.so  given  in  powder,  syrup,  and  extract.  The  dose  of  the  powder  is  from  a  scru- 
ple to  half  a  drachm,  of  the  extract  three  grains,  of  the  decoction  two  fluidounces.     W. 

CACTUS  GRANDIFLORA.  Night-blooming  Cereua.  This  well-known  floweringplant 
has  recently  been  introduced  into  therapeutics.  Dr.  Rubini  has  used  with  success,  in 
functional  palpitations  of  the  heart,  a  tincture  made  of  four  ounces  of  the  fresh  stems  and 
fiowers  and  a  pint  of  alcohol  of  95°,  by  macerating  for  a  month,  and  filtering.  He  gives 
from  one  to  five  drops  three  times  a  day.  {N.  Y.  Med.  Record,  Sept.  1,  1868,  p.  299.) 

CAHINCA.  This  medicine  attracted  at  one  time  considerable  attention.  The  name 
of  cahinca  or  cainca  was  adopted  from  the  language  of  the  Brazilian  Indians.  The  Portu- 
guese of  Brazil  call  the  medicine  raiz  preita  or  black  root.  When  first  noticed  in  Europe, 
it  was  supposed  to  be  derived  from  the  Chioeocca  rneeynosa  of  Linnajus,  which  was  known 
to  botanists  as  an  inhabitant  of  the  West  Indies.  But  Martins,  in  his  "Specimen  MaterisB 
Medicffi  Brasiliensis,"  describes  two  other  species  of  Chioeocca,  C  angidfuga  and  C  den- 
aifolia,  which  afibrd  roots  having  the  properties  of  the  root  ascribed  to  C.  racemosa;  and, 
as  the  medicine  was  brought  from  Brazil,  there  seemed  to  be  good  reason  for  referring  it 
to  one  or  both  of  the  plants  named  bv  that  botanist.  A.  Richard,  however,  received  from 
Brazil  specimens  of  C.  racemosa  as  tno  cahinca  plant. 
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A  specimen  brought  into  this  market  consisted  of  cylindrical  pieces,  varying  in  size 
from  the  thickness  of  a  straw  to  that  of  the  little  finger,  somewhat  bent  or  contorted, 
slightly  wrinkled  longitudinally, with  occasional  small  asperities,  internally  ligneous,  ex- 
ternally covered  with  a  thin,  brittle,  reddish-brown  bark,  having  a  light-brown  or  brown- 
ish ash-coloured  epidermis.  The  cortical  portion,  which  was  of  a  resinous  character,  had 
a  bitter  disagreeable  taste,  somewhat  acrid  and  astringent;  the  ligneous  part  was  quite 
tasteless.  The  virtues  of  the  root  reside  almost  exclusively  in  its  bark.  They  are  extracted 
by  water  and  alcohol.  Cahinca  has  been  analyzed  by  several  chemists.  Four  distinct 
principles  were  discovered  in  it  by  Pelletier  and  Caventou  : — 1.  a  crystallizable  bitter 
substance,  believed  to  be  the  active  principle,  and  called  cahincic  acid;  2.  a  green  fatty 
matter  of  a  nauseous  odour;  3.  ayellow  colouring  matter;  and  4.  a  coloured  viscid  sub- 
stance. Kochleder  and  Hlasiwetz  found  also  cafl'eotannic  acid.  By  these  chemists  a  tinc- 
ture, obtained  by  boiling  the  bark  in  alcohol,  was  precipitated  first  with  a  spirituous  solu- 
tion of  acetate  of  lead,  and  afterwards,  having  been  previously  filtered,  with  the  tribasic 
acetate  of  lead.  The  first  precipitate  consisted  chiefly  of  caflTeotannate  and  a  portion 
of  cahincate  of  lead,  the  second  of  cahincate  of  lead  exclusively.  To  obtain  the  cafl^eo- 
tannic  acid  separate,  the  first  precipitate  was  treated  with  sulphuretted  hydrogen,  and 
afterwanls  with  neutral  acetate  of  lead,  and  in  like  numner  several  times,  until  at  length 
a  pure  caffeotannateof  lead  remained,  which,  on  decomposition,  yielded  an  acid  identical 
with  the  tannic  acid  of  coffee.  The  cahincic  acid  was  obtained  by  treating  the  second  pre- 
cipitate with  sulphuretted  hydrogen,  and  concentrating  the  resulting  liquid.  The  chemists 
last  mentioned  gave  as  its  formula  CjgHuO^.  {Chem.  Gnz.,  ix.  121.)  Cahincic  acid  is  white, 
■without  smell,  of  a  taste  at  first  scarcely  perceptible,  but  afterwards  extremely  bitter  and 
slightly  astringent,  of  difiBcult  solubility  in  water,  but  readily  soluble  in  alcohol,  perma- 
nent in  the  air,  and  unaltered  at  212°.  It  reddens  vegetable  blues,  and  unites  with  the 
alkalies,  but  does  not  form  crystal lizable  salts.  It  is  thought  to  exist  in  the  root  as  sub- 
cahineate  of  lime. 

Medical  Properties.  Cahinca  is  tonic,  diuretic,  purgative,  and  emetic.  In  moderate 
doses  it  gently  excites  the  circulation,  increases  the  discharge  of  urine,  and  produces 
evacuations  from  the  bowels  ;  but  is  rather  slow  in  its  operation.  It  may  be  made  to  act 
also  as  a  diaphoretic,  by  keeping  the  skin  warm,  using  warm  drinks,  and  counteracting 
its  purgative  tendency.  In  some  patients  it  occasions  nausea  and  griping,  and  in  very 
large  doses  always  acts  powerfully  both  as  an  emetic  and  cathartic.  In  Brazil  it  has 
long  been  used  by  the  natives  as  a  remedy  for  the  bites  of  serpents  ;  and  its  Indian  name 
is  said  to  have  been  derived  from  this  property.  According  to  Martins,  the  bark  of  the 
fresh  root  is  ruhbed  with  water  till  the  latter  becomes  charged  with  all  its  active  matters  ; 
and  the  liquid,  while  yet  turbid,  is  taken  in  such  quantities  as  to  produce  the  most  violent 
vomiting  and  purging,  preceded  by  severe  spasmodic  pains.  Patrick  Brown  speaks  of 
the  root  of  C  racemosa  as  very  useful  in  obstinate  rheumatisms.  But  the  virtues  of  cahinca 
in  dropsy,  though  well  known  in  Brazil,  were  first  made  known  to  the  European  public  in 
the  year  1826,  by  M.  Langsdorf,  Kussian  Consul  at  Kio  Janeiro.  Achille  Eichard  after- 
wards published  a  few  observations  in  relation  to  it  in  the  Journal  de  Chimie  Mcdicale; 
and  its  properties  were  subsequently  investigated  by  numerous  practitioners.  M.  rran9ois, 
of  Paris,  contributed  more  than  any  other  physician  to  its  reputation.  It  was  considered 
by  him  superior  to  all  other  remedies  in  dropsy.  But  general  experience  has  not  con- 
firmed the  partial  estimate  of  Dr.  FranQois  ;  and,  having  been  found  at  least  equally  un- 
certain with  other  diuretics,  the  medicine  is  now  little  used.  It  was  employed  in  substance, 
decoction,  extract,  and  tincture.  The  powdered  bark  of  the  root  was  given  as  a  diuretic 
and  purgative,  in  a  dose  varying  from  a  scruple  to  a  drachm  ;  but  the  aqueous  or  spirituous 
extract  was  preferred.  The  dose  of  either  of  these  is  from  ton  to  twenty  grains.  Dr, 
J!ran9ois  recommended  that,  in  the  treatment  of  dropsy,  a  sufficient  quantity  should  be 
given  at  once  to  produce  a  decided  impression,  which  should  afterwards  be  maintained 
by  smaller  doses,  repeated  three  or  four  times  a  day.  W. 

CALAMINA.  Calamine.  Lapis  Calaminaris.  Calamine  is  introduced  into  this  part  of 
the  Dispensatory,  because  dismissed  from  the  Pharmacopoeias.  The  term  calamine  is  ap- 
plied by  mineralogists  indiscriminately  to  two  minerals,  scarcely  distinguishable  by  their 
external  characters,  the  carbonate  and  silicate  of  zinc.  The  terni,  however,  in  the  pharma- 
ceutical sense  refers  to  the  native  carbonate  only.  The  silicate  is  sometimes  called  electric 
calamine.  Calamine  is  found  in  the  United  States,  but  more  abundantly  in  Germany  and 
England.  It  usually  occurs  in  compact  or  earthy  masses,  or  concretions,  of  a  dull  appear- 
ance, readily  scratched  by  the  knife,  and  breaking  with  an  earthy  fracture  ;  butsometimes 
it  is  found  crystallized  Its  colour  is  very  variable  ;  being,  in  different  specimens,  grayish, 
grayish-yellow,  reddish-yellow,  and,  when  very  impure,  brown  or  brownish-yellow.  Its 
sp.  gr.  varies  from  3-4  to  4-4.  Before  the  blowpipe  it  does  not  melt,  but  becomes  yellow  and 
sublimes.  When  of  good  quality,  it  is  almost  entirely  soluble  in  the  dilute  mineral  acids  ; 
and,  unless  it  has  been  previously  calcined,  emits  a  few  bubbles  of  carbonic  acid.  If  soluble 
in  sulphuric  acid,  it  can  contain  but  little  carbonate  of  lime,  and  no  sulphate  of  baryta. 
Ammonia,  added  to  the  sulphuric  solution,  throws  down  the  oxide  of  zinc,  mixed  with  the 
subsulphate,  and  takes  it  up  again  when  added  in  excess.  If  copper  be  present  the  ammonia 
will  give  rise  to  a  blue  colour  ;  if  iron,  the  alkali  will  throw  down  the  sesquioxide,  not  sola- 
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hk-in  an  oxcogsof  theprooipitnrit.  ThoofBcinal  calamine  isdiitinguisbed  from  theelectric 
ciilamim',  whioli  is  u  KilioaU'  of /.iiu-,  by  dissolving  in  warm  nitric  acid  without  gelatin*' 
iziiifj,  and  l)y  not  Wini^  rondt-rcd  t-lectric  by  boat. 

JmpurUiea.  Accordiiijj  to  Mr.  Robert  IJrolt, calamine, as «obl  in  th«  EngliMb  Bhop«i,  id  fre- 

Siucnlly  a*>piiri«)iis  mixture  containinj;  only  trucusof  zinc.  IIi<  analyzed  nix  i*pecitn«nH,and 
ound  tbein  to  contain  from  78  to  875  per  cent,  of  sulobate  of  baryta,  tlie  rci^t  consisting  of 
•wquioxide  of  iron,  carbonate  oflimo,  8ulpbate(i*nlpl)iiret)of  lead,and  mere  traces  of  zinc. 
When  acted  on  by  muriatic  acid,  tbosjmriourt  calamine,  in  powder,  evolved  sulnhiiretted 
hydroj;en,and  was  only  in  small  part  dissolved,  tbo^reat  bulk  of  it  remaining  behind  as 
•ulphate  of  baryta.  {Amer.  Juurn.  of  Phnrin./w.  17;J.)  The  results  of  Mr.  Hrolt  have  been 
ConflrmedbyDr.  K.  D.Thomson,  Mr.  D.  Murdock,and  Mr.  E.  Moore.  Dr. Thom.son  thinks 
tho  spiirious  calamine  is  made  of  sulphate  of  baryta  and  chalk,  coloured  with  Armeniua 
bolo.  Thelato  Mr.  Jacol)  Bell,  of  London,  hebl  the  more  probable  opinion  thatit  is  the  na- 
tive sulphate  of  baryta,  deriving  its  colour  from  iron,  which  is  a  mineral  having  some  re- 
semblance tocalamino.  Mr.  Midgley,  indeed,  states  that  the  minors  in  England  distinguish 
two  calamines,  hras.i  calamine,  which  i.s  sold  to  the  makers  of  brass,  and  baryta  calamine, 
which  is  really  the  native  amorphous  sulphate  of  baryta,  and  which  is  furnished  to  the 
druggists  in  the  place  of  the  genuine  native  carbonate  of  zinc.  Even  the  genuine  calamine 
of  the  shops  is  impure,  usually  containing  iron  and  copper,  and  various  earthy  matters. 
That  which  has  been  calcined,  to  render  it  more  readily  pulverized,  contains  little  or  no 
carbonic  acid.  In  view  of  these  facts,  the  revisers  of  the  U.  S.  Pharmacopoeia  of  1850 
deemed  it  proper  to  introduce,  as  a  new  officinal,  the  pure  carbonate  of  zinc,  obtained  by 
precipitation.  (^QoZhici  Carbonas  Priecipitata.)  Thecrystallized  varietyisanhydrous,aad 
consistsofoneeq.  of  carbonic  acid  22,  and  oneof  protoxide  of  zinc  40-3  =  62'3.  The  compact 
and  earthy  varieties  are  said  to  contain  one  eq.  of  water. 

Prepared  Calamine.  Calamlna  Pnrparata.  Calamine  must  be  impalpable  before  being 
used  in  medicine.  In  this  state  it  forn\* pi'epared  calamine,  which,  though  but  recently  an 
officinal  preparation,  has  shared  the  fate  of  its  original,  and  been  discarded  from  the  Pliar- 
macopceias.  The  following  is  the  U.  S.  formula  of  1850.  "  Take  of  Calamine  a  coMpe?uen< 
quantity.  Heat  it  to  redness,  and  afterwards  pulverize  it ;  then  reduce  it  to  a  very  fine  pow- 
der in  the  manner  directed  for  Prepared  Chalk.''  {U.S.)  The  object  of  this  process  is  to 
bring  the  native  carbonate  of  zinc,  or  calamine,  to  the  state  of  an  impalpable  {wwder.  It 
is  first  calcined,  to  render  it  more  readily  pulverizable,  and  then  levigated  and  elutriated. 
During  tho  calcination,  water  and  more  or  less  carbonic  acid  are  driven  off;  so  that  little 
else  remains  than  the  oxide  of  zinc,  and  the  earthy  impurities  originally  existing  in  the 
mineral.  Calamine,  as  sold  in  England,  is  almost  always  spurious,  consisting  wholly  or 
principally  of  native  sulphate  of  baryta,  coloured  with  sesquioxide  of  iron.  The  same  re- 
mark applies  to  the  calamine  in  the  shops  of  the  United  States.  Of  sixsamples  analyzed  by 
Mr.  F.  Bringhurst,  of  Wilmington,  Del.,  five  were  totally  devoid  of  zinc,  and  the  sixth 
contained  only  2  percent,  of  the  oxide.  {Am.Journ.ofPhaTm.,3u\\,  1857.)  Prepared  cala- 
mine is  in  the  form  of  a  pinkish  or  flesh-coloured  i)owder,of  an  earthy  appearance.  Some- 
times it  is  made  up  into  small  masses.  It  is  used  only  as  an  external  application,  being  em- 
ployed as  a  mild  astringent  and  exsiccant  in  excoriations  and  superficial  ulcerations.  For 
this  purpose  it  is  usually  dusted  on  the  part,  and  hence  the  necessity  for  its  being  in  very 
fine  jjowder.  It  is  often  employed  in  the  form  of  cerate.  (See  Ceratum  Calaininie,  page 
1083.)  The  evidence  being  conclusive  that  the  powder  almost  universally  sold  as  prepared 
calamine  is  a  spuriousarticlo,  consistingchieflyofsulphateof  baryta,  whatever  therapeutic 
effectsit  may  have  exerted,  must  be  attributed  to  that  salt.  B. 

From  areccntcommunication  by  Mr.  R.  H.  Davis  to  the  Phaivn.  Joum.  and  Trans.{Oci. 
18fi6,  p.  207)  itappears,  as  theresultof  an  examination  of  numerous  specimens  of  calamine, 
obtiiined  from  different  shops  in  Great  Britain,  that  a  great  improvement  has  taken  place 
in  the  character  of  this  drug,  and  that  greater  reliance  may  now  be  placed  on  it  as  found  in 
the  market,  than  was  the  case  a  few  years  past.  W. 

CALENDULA  OFFICINALIS.  Marignld.  This  well-known  garden  plant  was  for- 
merly much  employed  in  medicine.  It  has  a  peculiar,  rather  disagreeable  odour,  which  is 
lost  by  drying,  and  a  bitter,  rough,  saline  taste.  Among  its  constituents  is  a  peculiar  prin- 
ciple, called  calendalln,  discovered  by  Geiger  most  abundantly  in  the  flowers,  and  con- 
sidered by  Berzelius  as  analogous  to  bassorin, though  soluble  in  alcohol.  The  plant  was 
thought  antispasmodic,  sudorific,  deobstruent,  :  nd  emmonagogue,  and  was  given  in  low 
forms  of  fever,  scrofula,  jaundice,  amcnorrhcea,  &c.  Both  the  leaves  and  flowers  were  used ; 
but  the  latter  were  preferred,  and  were  usually  administered  in  the  recent  state,  in  the  form 
of  tea.  An  extract  was  also  prepared,  and  employed  in  cancerous  and  other  ulcers,  sick 
stomach,  &c.  At  present  marigold  is  very  seldom  used  in  regular  practice ;  but,  in  a 
communication  from  Dr.  Ab.  Livezey,  of  Philadelphia,  to  the  iVferf.  and  Surg.  Reporter 
(Aug.  l,1868,p.  85),  the  authorstates  that  he  habitually  uses  a  strong  tincture  of  the  flowers 
probably  saturated,  as  an  application  to  incised  and  lacerated  wounds  and  contusions. and 
has  invariably  found  it  to  exercise  a  peculiar  curative  influence,  preventing  inflammation 
and  suppuration,  and  promoting  the  healing  of  the  wounds  when  the  parts  were  broiight 
into  contact.  W. 
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CALLITRICHE  VERNA.  (Grm/n  Manunl,  p.  381.)  Water  Siarwort.  This  is  a  .small, 
herbaceous,  indigenous  water-plant,  growing  in  shallow  streams,  ditches,  or  ponds,  with  a 
long  stem  under  Water,  and  leave.--  floating  on  the  surface.  This  and  several  other  species 
of  the  same  genus  are  supposed  to  have  diuretic  properties,  and  are  given  in  decoction  in 
dropsical  affections  and  complaints  of  the  urinary  organs.  W. 

CALOTROPIS  GIGANTEA.  Brown.  Asclepias  gigantea.  Linn.  Under  the  name  of 
ma (lar  or  mudnr,  a  medicine  has  been  employed  in  the  East  Indies,  with  great  asserted  ad- 
vantage. It  is  the  bark  of  the  root  of  a  species  of  Calotropis,  generally  considered  as  C.  gi- 
gantea, but  asserted  by  Dr  Casanova  to  be  a  distinct  species,  and  named  by  him  C.  Madarii 
Indico-oriejitalis.  C.  gigantea  is  a  native  of  Ilindostan,  and  has  been  introduced  into  the 
West  Indies,  where  it  is  now  naturalized.  The  bark,  as  employed,  is  without  epidermis,  of 
a  whitish  colour,  nearly  or  quite  inodorous,  and  of  a  bitter  somewhat  nauseous  taste.  It  ap- 
pears to  have  the  general  properties  of  many  other  acrid  medicines;  in  small  doses,  in- 
creasing the  secretions,  and  in  hu-ger,  producing  nausea  and  vomiting.  According  to  Dr. 
Casanova,  who  published  an  essay  upon  the  subject  at  Calcutta,  it  is  especially  directed  to 
the  skin,  the  capillaries  and  absorbents  of  which  it  stimulates  to  increased  action.  It  is 
chiefly  recommended  as  a  remedy  in  the  obstinate  cutaneous  diseases  of  tropical  climates, 
such  as  elephantiasis  and  leprosy.  It  bas  been  employed  also  in  syphilis,  dropsy,  rheu- 
matism, and  hectic  fever;  and  Mr.  J.  J.  Durant  states  that  he  has  found  it  an  excellent 
substitute  for  ipecacuanha  in  acute  dysentery,  giving  it  in  the  same  dose.  {Am.  Joiirn. 
of  Med.  Sci.,  Oct.  1866,  p.  520;  from' J 7idia  Med.  Gaz.,  May,  1866.)  It  is  given  in  sub- 
stance in  the  dose  of  from  three  to  twelve  grains,  three  times  a  day,  and  gradually  in- 
creased till  it  affects  the  system.  The  plant  has  of  late  years  been  applied  to  various  eco- 
nomical purposes  in  India,  independently  of  its  medical  use.  The  most  important  of  these 
is  the  manufacture  of  cords,  ropes,  &c.  from  the  fibres  of  its  branches,  which  are  said  to  pos- 
sess many  of  the  properties  of  flax,  and  to  be  applicable  to  the  making  of  cloth.  (Chem. 
A'ew.s,  No.  167,p.  76.)  W. 

CAM  WOOD.  A  red  dye-wood,  procured  from  the^ap/u'o'njV/f/fflof  DeCandolle,  a  legu- 
minous tree,  growing  on  the  Western  Coast  of  Africa.  The  wood  is  usually  kept  in  the 
shops  in  the  ground  state.  It  yields  its  colouring  nuitter  scarcely  at  all  to  cold  water, 
slightly  to  boiling  water,  and  readily  to  alcohol  and  alkaline  solutions.  This  colouring 
matter  is  thought  to  be  identical  with  santalin.  W. 

CANARY  SEED.  The  seeds  of  Phalaris  Canarien.sis,  an  annual  plant  belonging  to  the 
grasses,  originally  from  the  Canary  Islands,  but  now  growing  wild  in  Europe  and  the 
United  States,  and  cultivated  in  many  places.  The  seeds  are  ovate,  somewhat  compressed, 
about  two  lines  long,  shining,  and  of  a  light  yellowish-gray  colour  externally,  and  brown- 
ish within.  Their  chief  constituent  is  starch.  They  were  formerly  esteemed  medicinal,  but 
are  now  used  only  for  emollient  cataplasms.  They  are  nutritive,  and  their  meal  is  said  to 
be  mixed,  in  some  places,  with  wheat  flour,  and  made  into  bread.  They  are  used  as  food 
for  Canary  birds.  W. 

CAOUTCHOUC.  Gii,7n  Elastic.  Indian  Rubber.  Many  lactescent  plants  belonging  to  the 
natural  orders  Ai-tocarpese,  Apocynncex,  and  Euphorbia cese,  and  growing  in  hot  countries, 
yield  products  analogous  to  caoutchouc  ;  but,  as  found  in  general  commerce,  this  substance 
is  the  concrete  juice  of  difterent  species  of  Siphonia.  especially  the  Siphonia  Cahnchu  of 
Schreber  and  Willdenow,  identical  with  Siphonia  elastica  of  Persoon,  the  Jatropha.  elastica 
of  the  younger  LinnsTJUs,  and  the  Hevea  Giiianensis  of  Aublet.    This  is  a  large  tree,  grow- 
ing in  Brazil,  Guiana,  and  probably  also  in  Central  America  {Jonrn.  of  Phil.  Col.  ofPhnrm., 
iii.  292) ;  but  the  product  is  brought  chiefly  from  the  port  of  Para,  in  Brazil.    On  being 
wounded,  the  tree  emits  a  milky  juice,  which  concretes  on  exposure,  and  constitutes  the 
substance  in  question.  Caoutchouc  comes  to  us  in  large  flat  pieces,  or  moulded  into  various 
shapes.  The  latter  are  formed  by  applying  successive  layers  of  the  juice  upon  moulds  of 
clay,  which  are  broken  and  removed  when  the  coating  has  attained  a  sufficient  thickness 
and  consistence.    In  the  drying  of  these  layers  they  are  exposed  to  smoke,  which  gives 
to  the  concrete  mass  a  blackish  colour.    The  juice,  when  it  concretes  by  exposure  to  the 
.air,  assumes  on  the  outer  surface  a  yellowish-brown  colour,  while  the  mass  remains  white 
•  or  yellowish-white  within.    It  is  said  that  a  little  alum  facilitates  the  coagulation,  while 
ammonia  retards  it ;  so  that  a  little  of  the  latter  may  be  advantageously  added,  when  it  is 
desired  to  keep  the  milkyjuice  in  the  liquid  state.  (R.  Spruce,  P/t«rm.  JoM?-n.,xv.  118.)  The 
recent  juice  contains,  according  to  Faraday,  1-9  per  cent,  of  vegetable  albumen,  traces  of 
•wax,  7-13  per  cent,  of  a  bitter  azotized  substance  soluble  in  water  and  alcohol,  2-9  of  a 
•substance  soluble  in  water  but  insoluble  in  alcohol,  56-37  of  water  with  a  little  free  acid, 
and  only  31-7  of  the  pure  elastic  principle  to  which  chemists  have  given  the  name  of  caout- 
chouc. Besides  these  principles  the  concrete  juice,  as  it  reaches  us,  generally  contains  soot 
■  derived  from  the  smoke  used  in  drying  it.  Pure  caoutchouc  is  nearjy  colourless,  and  in  thin 
layers  transparent.  It  is  highly  clastic,  lighter  than  water,  without  taste  and  smell,  fusible 
.  at  about  248°,  remaining  unctuous  and  adhesive  upon  cooling,  inflammable  at  a  higher 
"temperature,  insoluble  in  water,  alcohol,  the  weak  acids,  and  alkaline  solutions,  soluble  in 
ether  when  entirely  freed  from  alcohol,  soluble  also  in  chloroform  and  most  of  the  fixed 
:  andvolatile  oils,  though,  in  the  latter,  at  the  expense  of  its  elasticity.  It  is  said,  however. 
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that  the  oils  of  Invpndornnd  iin«snfVn«dis8olvo  it  without  change,  and  that,  whf-n  prfcipi- 
talod  hy  iiUoliol  from  its  solution  in  cHJeput  <»il,  it  i«  »lill  elH!«tif.  But  its  hoHt  Holvcnt**, 
for  practical  purpo»t»s,  urccoal-naplithaor  bcnscino,  tins  cuipyrcutnaticoil  ohtaiiu-d  by  di*- 
tilling  caoutchouc  it^'clf,  and  puns  oil  of  turpontino.  Accordinj^  to  Dr.  Bolicy,  th«  bi'st 
riictliod  of  «'ffcclinK  ita  solution,  for  the  preparation  of  a  varni»h,  in  fi^^it  to  dii^edt  it,  cut 
in  small  pieces,  in  hisulphuret  of  carbon,  which  converts  it  intoa  jelly,  and  then  to  treat 
this  jelly  with  benzine.  A  larger  itroportion  is  thus  taken  up  than  by  any  other  method. 
(See  .1//*.  Jotirn.  uj  I'hnrm.,  Sept.  iSG'2,  p.  414.)  Caoutchouc  is  not  atlected  by  atmospheric 
air,  chlorine,  muriatic  or  sulphurous  acid  giu",  or  ammonia.  It  consists,  according  to  Fitra- 
day,  of  87-2  parts  of  carbon,  and  128  of  hydrogen.  The  unpleasant  odour  acquired  by 
ciioutchouc,  llirough  itj^  property  of  absorbing  gases,  which  almost  unfits  it  someiime-  f.ir 
purposes  to  which  it  is  otherwise  applicable,  may  bo  obviated  by  exposing  it  to  the  still 
ereater  power  of  ab>orption  possessed  by  charcoal.  For  the  method  of  applying  charcoal 
for  the  purpose,  the  reader  is  referred  to  the  Amer.  Journ.  of  Phnrm.  (May,  18(57,  p.  23«i). 

By  the  action  of  sulphur  caoutchouc  acquires  properties  which  greatly  increase  its 
value  in  the  arts.  It  bi-comes  of  a  black  colour  and  horny  consisience,  preserves  its 
elasticity  under  the  influence  both  of  heat  and  cold,  is  comnres.>iible  with  great  difficulty, 
ftnd  resists  the  ordinary  solvents,  such  as  petroleum  and  oil  of  turpentine.  In  this  state 
it  is  said  to  be  vulcanized.  The  discovery  of  the  process  of  vulcanization  if  ascribed  to 
Mr.  Charles  Goodyear,  of  New  York.  (Chem.  Gaz.,  x.  193.)  It  consists  in  submitting 
caoutchouc  in  thin  sheets  to  the  action  of  a  mixture,  composed  of  40  parts  of  bisulphuret 
of  carbon  and  1  of  chloride  of  sulphur.  For  fuller  details  the  reader  is  referred  to  the 
Journ.  de  Phann.{Sa  si^r.,  xvii.  205).  But  the  same  object  may  be  effected  in  other 
methods.  When  thin  laycus  of  caoutchouc  are  immersed  for  two  or  three  hours  in 
melted  sulphur  at  the  heat  of  240°  F.,  they  are  penetrated  by  the  sulphur,  but  undergo 
no  change  of  properties.  If  now  heated  in  an  inert  medium  to  a  temperature  of  from 
275°  to  320°,  a  chemical  reaction  takes  place,  and  the  vul  anized  product  is  obtained. 
The  same  result  takes  place  if  the  caoutchouc  be  first  pounded  with  from  12  to  20  i)er 
cent,  of  finely  powdered  sulphur,  and  then  heated  to  the  temperature  requisite  for  vul- 
canization. In  either  case,  a  portion  of  uncombined  sulphur  remains  mechanically  mixed 
with  the  vulcanized  caoutchouc,  from  which  it  may  be  separated  by  various  solvents, 
8uch  as  solutions  of  caustic  soda  or  potassa,  bisulphuret  of  carbon,  oil  of  turpentine,  an- 
hydrous ether,  &c.  The  desulphurated  product  thus  obtained,  while  exempt  from  the 
disadvantages  arisin;:  from  the  reaction  of  free  sulphur,  is  more  porous  than  bti'i.re. 
(/AiW.,  xxi.  366.)  Another  mode  of  vulcanization,  proposed  by  Mr.  Humphrey,  is  ba:^ed 
on  the  property  of  dissolving  chloride  of  sulphur  posso.s.sed  b}'  petroleum,  which  is  sub- 
stituted for  sulphuret  of  carbon.  It  is  neces^sary  that  the  petroleum  should  be  perfectly 
freed  from  water,  by  which  the  chloride  of  sulphur  is  immediately  decomposed.  This 
is  efl'ected  by  agitating  the  petroleum  of  commerce  long  and  energetically  with  one- 
tenth  of  concentrated  sulphuric  acid ;  after  which,  the  acid  being  allowed  to  subside,  the 
petroleum  is  decanted,  and  treated  with  200  to  2-")0  grammes  (about  half  a  pound)  of 
powdered  quicklime  for  each  hectolitre  (26-4  gallons),  wjth  a  little  peroxide  of  manga- 
nese. The  liquid,  being  now  distilled,  is  fit  for  the  vulcanization  of  the  caoutchouc. 
According  to  the  Chemist^  there  is  no  economy  in  the  substitution  of  petroleum  for  the 
sulphuret  of  carbon  ;  but  the  new  process  has  a  great  advantage  in  regard  to  the  health 
of  the  workmen,  and  the  facility  of  the  work.  {Ihid.,  4e  ser.,  ii.  386.) 

Caoutchouc  is  used  for  erasing  pencil  marks;  in  the  formation  of  flexible  tubes  for 
the  laboratory,  and  of  catheters,  bougies,  pessaries,  dilators,  and  other  instruments  for 
surgical  purposes ;  in  the  melted  state,  as  a  luting  to  the  joints  of  chemical  apparatus  ; 
in  the  .shape  of  thin  layers,  for  covering  the  mouths  of  bottles,  and  for  other  purposes  in 
which  the  exclusion  of  air  and  moisture  is  requisite;  in  the  manufacture  of  water-proof 
cloth  ;  as  a  varnish,  and  for  numerous  other  purposes,  to  which  its  elasticity,  and  the  re- 
sistance which  it  offers  to  the  ordinary  solvents,  and  to  other  powerful  chemical  agents, 
peculiarly  adapt  it.  It  is  now,  however,  asserted  that  caoutchouc,  whether  vulcanized 
or  not,  is  unfit  for  effecting  the  junction  of  apparatus,  when  it  is  necessary  to  obtain 
gases  quite  pure  ;  as  it  admits  the  escape  <>f  a  portion  of  the  gas  and  the  entrance  of  the 
air,  according  to  the  law  of  diffusion  established  bv  Prof.  (Jraham.  The  inconvenience, 
however,  maybe  remedied  by  covering  the  caoutchouc  with  a  coating  of  asphaltum  dis- 
solved in  tar.  [Journ.  de  Pharm.yAa  ser.,  iv.  157.)  Bands  of  caoutchouc  have,  by  their 
elasticity,  been  found  useful  in  the  reduction  of  dislocations.  {Br.  and  F.  Med.-chir  Rev., 
Jan.  1867,  p,  264.)  Still  another  surgical  use  of  the  vulcanized  caoutchouc  is  for  plates  to  fill 
clefts  and  vacancies  in  the  palate,  etc.  {Ed.  Med.  Journ  ,  Aug  1867,  p.  176.)  It  may  bo 
brought  to  the  state  of  thin  layers,  by  softening  the  small  flasks  of  it  in  ether  containing 
alcohol,  or  boiling  them  in  water  for  fifteen  minutes,  and  then  distending  them  by  means 
of  air  forced  into  them ;  and  the  same  end  may  be  attained  by  spreading  its  naphtha  or 
ethereal  solution  upon  a  smooth  surface,  and  allowing  the  solvent  to  evaporate.  Tubes 
of  caoutchouc  may  be  made  from  its  solution,  or  from  the  juice  importea  in  the  liipiid 
state.  A  conri-pia.xier  prepared  with  caoutchouc  has  been  considerably  used,  and  from 
its  impermeability  by  moisture  is  sometimes  valuable.  (See  Am.  Journ.  of  I'/iarm.,  xv. 
38.)    A  convenient  sticking-plaster  may  be  pnspared  bj*  spreading  the  liquid  caoutchouc, 
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by  a  stiff  brush,  upon  calico,  soft  leather,  or  thin  sheets  of  vulcanized  Indian  rubber  as 
found  in  the  shops.  Small  thin  pieces  of  caoutchouc  may  be  very  advantageously  em- 
ploved  to  suppress  hemorrhage  from  leech-bites,  &c.,  by  first  softening  one  surface  of  the 
piece  by  a  taper,  and  when  cool  applying  it  firmly  over  the  bleeding  point.  The  cavity 
of  a  decayed  tooth  may  be  lined  with  caoutchouc,  so  as  to  prevent  the  access  of  air,  and 
thus  rclieVe  pain,  by  fastening  a  piece  firmly  around  the  end  of  a  rod,  liquefying  the 
surface  by  heat,  then  introducing  it  with  pressure  into  the  cavity,  and  again  withdraw- 
ing it.  The  milky  juice  obtained  from  the  plant,  and  prevented  from  coagulating  in  the 
bottle  by  a  little  solution  of  ammonia,  has  been  recommended  as  a  local  application  in 
cutaneous  eruptions,  burns,  erysipelas,  «S:c.,in  which  it  proves  useful  by  concreting, and 
forming  an  elastic  covering,  impermeable  to  moisture  and  the  air.  A  solution  of  caout- 
chouc in  chloroform  is  used  for  the  same  purpose;  the  menstruum  evaporating  quickly 
and  leaving  a  thin  layer  of  the  elastic  substance  on  the  surface.  An  excellent  glue  may 
be  made  by  dissolving,  with  the  aid  of  heat  and  agitation,  3  parts  of  caoutchouc  in  30  of 
naphtha,  and  adding  64  parts  of  finelj^-powdered  shellac.  It  may  be  obtained  in  sheets 
by  pouring  it  when  hot  on  plates  of  metal.  [Am.  Journ.  of  Pharm.,  March,  1807,  p.  185.) 
Caoutchouc  has  been  given  internally  in  phthisis,  in  the  dose  of  one  or  two  grains, 
gradually  increased.  W. 

CAPPAEIS  SPINOSA.  Ci7joer-&M.s/i.  A  low,  trailing  shrub,  growing  in  the  South  of  Eu- 
rope and  North  of  Africa.  Thebuds  or  unexpanded  flowers,  treated  with  salt  and  vinegar, 
form  a  highly  esteemed  pickle,  which  has  an  acid,  burning  taste,  and  is  considered  useful 
in  scurvy.  The  dried  bark  of  the  root  was  formerly  officinal.  It  is  in  pieces  partially  or 
wholly  quilled,  about  one-third  of  an  inch  in  mean  diameter,  transversely  wrinkled, 
grayish  externally,  whitish  within,  inodorous,  and  of  a  bitterish,  somewhat  acrid,  and 
aromatic  taste.  It  is  considered  diuretic,  and  was  formerly  employed  in  obstructions  of 
the  liver  and  spleen,  amenorrhcea,  and  chronic  rheumatism.  W. 

C  AEAMANIA  GUM.  Under  this  name  a  large  quantity  of  a  peculiar  product  was  a 
few  years  since  brought  into  this  market  for  sale,  a  specimen  of  which,  kindly  sent  us  by 
Mr.  JB.  R.Smith,  we  have  had  the  opportunitj-  of  examining.  No  history  of  its  origin  came 
with  it,  but,  judging  from  its  name  and  character,  we  have  little  doubt  that  it  is  identical 
with  the  Caramania  gum,  noticed  under  the  head  of  tragacanth,  as  one  of  the  substances 
used  in  the  adulteration  of  that  drug.  It  is  in  pieces  dittering  in  size  from  that  of  a  small 
peatothatof  a  Spanish  chestnut,  of  various  shapes,  sometimesirregularly  spherical,  some- 
times elongated,  often  bent  or  somewhat  contorted,  occasionally  appearing  as  if  several 
smaller  pieces  had  adhered  longitudinally,  smoothish  on  the  surface,  generally  pale,  but 
in  some  pieces  brown,  and  in  most  of  a  faint  reddish  hue,  and  translucent  in  all.  The  gum 
is  very  hard  yet  brittle, without  smell,  nearly  tasteless,  and  very  gradually  softening  when 
held  in  the  mouth.  At  our  request,  Professor  Procter  subjected  aportion  to  examination, 
and  found  it,  when  macerated  in  cold  water,  graduallj'  to  swell  up  like  tragacanth,  and 
like  it,  to  give  up  a  part  of  its  substance  to  water,  but  less  than  tragacanth.  After  four  or 
five  days  it  ceased  to  swell,  and  the  bulkj-  hydrated  masses  formed  appeared  like  clouded 
calf's  feet  jelly,  and  with  little  gohesiveness,  in  this  respect  resembling  Bassora  gum.  The 
dissolved  portion  was  mucilaginous  but  not  thick.  It  was  precipitated  by  subacetate  of 
lead,  but  less  decidedly  than  arabin.  Oxalate  of  ammonia  caused  a  white  precipitate,  indi- 
cating the  presence  of  lime.  It  was  not  coagulated  by  borax  or  sesquichloride  of  iron,  nor 
was  it  precipitated  by  alcohol  in  flakes  like  arabin.  The  undissolved  portion,  boiled  with 
diluted  sulphuric  acid,  was  broken  down,  assuming  a  syrupy  consistence,  and  yielded  to 
Trommer's  test  evidence  of  the  presence  of  glucose,  which  must  have  been  formed  under 
the  influence  of  the  acid,  as  the  first  watery  solution  contained  none.  Prof.  Procter  failed 
to  find  any  signs  of  lead  on  the  surface,  so  that  the  statement  made  by  Mr.  Maltass  in  re- 
lation to  the  Caramania  gum  used  to  adulterate  tragacanth  is  not  applicable  to  this.  But 
there  was  no  reason  to  expect  it,  as  this  was  offered  in  the  market  under  its  own  and  not 
a  false  name.  It  is  very  obviously  the  concrete  exuded  juice  of  a  tree,  but  the  particular 
plant  which  yields  it  is  unknown.  So  far  as  examined,  it  corresponds  to  a  considerable 
extent  with  Bassora  gum  ;  and,  as  it  probably  comes  from  Caramania,  a  province  in  the 
eastern  part  of  Asia  Minor,  it  is  not  impossible  that  the  two  are  of  the  same  origin,  the 
Bassora  gum  being  carried  down  to  the  Persian  Gulf.*  W. 

CARANNA.  Gum  Caranna.  A  resinous  substance,  in  pieces  of  a  blackish -gray  colour, 
externally  dark-brown,  internally  somewhat  shining  and  translucent,  brittle  and  pulver- 
izable  when  dry,  but,  in  the  recent  state,  soft  and  adhesive  like  pitch,  easily  fusible,  of  an 
agreeable  balsamic  odour  when  heated,  and  of  a  bitterish  resinous  taste.  [Geiqer.)  It  is 
said  to  be  derived  from  the  Amyris  Caranna  of  Humboldt,  a  tree  growing  in  Mexico  and 
South  America.  Geiger  refers  it  also  to  Bnrsera  giunmifera  of  the  West  India  Islands ;  but 
the  resin  obtained  from  this  tree  is  described  by  the  French  writers  under  the  name  of 
resine  de  Gomart,  or  resine  dechibou,  or  cachibou,  and  is  said  to  bear  a  close  resemblance  to 
the  resin  tacamahac.  W. 

*  After  the  article  upon  Caramania  gum  had  been  sent  to  the  press,  a  specimen  was  shown  us,  hibeled  ya?s« 
tragacanth,  which  liad  beenkej)!  for  many  years  in  a  materia  medica  cabinet,  and  had  probably  been  separated 
from  a  parcel  of  adulterated  tragacanth,  and  which  so  closely  resembled  tlie  gum  described  in  the  text,  that  we 
have  no  doubt  of  tlieir  identity  in  character  and  oi'igin.  According  to  Mr.  Maltass,  Cai-amania  gum  is  used  in  the 
adulteration  of  tragacanth  to  the  extent,  in  different  Tarieties,  of  from  25  to  100  per  cent.  (Pharm.  Journ.,  xv.  20.) 
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CAKBAZOTIC  ACID.  Picric  Acid.  Nitropierie  Aeid.  This  iu«id  it  obtained  by  tbo  ac- 
tion  of  nitric  iioid  on  indigo,  sillt,  uiid  othi-TiiubHtanc'i-*.  It  may  becht-uply  prfpurcd  from 
coul-tur  fri<u8olo  (inipiirn  phonylicor  carbolic  acid),  or  from  Australian  giun  It  in  in 
pale-ytdlow  liliining  scalfH,  tiolublo  in  water,  to  wliich  it  given  h  strong  yi.'llow  colour 
und  very  bitter  iJistu.  Itn  aalts  crystallizo  readily,  and  explode  wlxm  heated.  The  po- 
tas»a  suit  iti  so  sparingly  soluble,  that  an  alcoholic  solution  of  thoucid  may  be  used  us  a 
tost  for  this  alkali.  Its  formula  is  C„(Hy{NOjO  f  HO  ;  being  phenylic  acid,  with  three 
eqs.  of  hydrogfii  replaced  by  three  of  hynonitric  acid.  It  is  largely  used  in  dyeing  ;  pro- 
ducing inagniUcenl  yellow  colours,  and,  in  connection  with  indigo  or  Prussian  blue,  dif- 
ferent shades  of  green. 

The  salts  which  picric  or  carbazotic  acid  forms  with  potassa  and  soda,  are  yellr>w  and 
bitter ;  and  it  is  in  this  state  that  the  acid  is  often  used  in  dyeing.  It  should  be  un<ler- 
•tuod,  however,  that  these  salts  are  capable  of  exploding  violently  at  elevated  tempe- 
ratures or  from  a  severe  blow ;  and  ver^'  fatal  con-sequonces  occurred  from  such  an  ex- 
Klosion  of  a  largo  quantity  of  picrato  of  potassa,  in  one  of  the  magazines  of  Paris,  in 
[arch,  18')9.  [Journ.  de  Phnrm.,  Avril,  18(i9,  p,  247.) 

From  the  therapeutic  trials,  made  with  carbazotic  acid,  it  is  inferred  to  be  tonic  and  as- 
tringent. In  large  doses  it  is  poisonous  ;  lOgrains  of  it  having  been  sufficient  to  kill  a  dog 
in  less  than  two  hours.  [Taylor  on  Poisons,  \}.  7D3.)  It  was  first  used  in  intermittent  fever 
by  Dr.  Bell,  of  Manchester,  who  thought  it  might  be  employed  as  a  cheap  substitute  for 
quinia.  Its  salts  arc  preferred  to  the  free  acid,  which  is  apt  to  cause  cramps  of  the  stomach  ; 
and  those  most  approved  are  th(i  carbazotates  of  ammonia  and  iron.  Dr.  T.  Moftat  cured 
several  cases  of  cephalalgia  by  the  iron  salt,  and  cases  of  intermittent  fever  and  antemia  by 
the  ammonia  salt.  Mr.  Alfred  Aspland  has  given  an  ample  trial  to  the  acid  and  the  salt  of 
ammonia,  and  confirms  the  statements  previously  made  of  their  efficacy,  having  found 
them  especially  useful  in  intermittent  fever,  and  applicable  to  all  cases  in  which  quinia  is 
indicated.  [Med.  Timcsand  Gaz.,  Sept.  1802,  p.  289.)  The  doseof  either,  administered  in 
pills,  is  from  aquarter  to  half  a  grain,  three  times  a  day.  Mr.  Aspland  began  with  a  grain 
three  times  a  dav,  and  increased  to  4  grains  for  a  dose.  A  curious  eftect  of  these  salts,  first 
observed  by  Dr.  Motfut,  is  to  produce,  in  many  cases,  a  temporary  yellowness  of  the  skin  and 
conjunctiva,  as  in  jaundice.  The  effect  is  generally  induced  when  about  15  grains  of  the 
acid  have  been  taken.  The  urine  also  becomes  orange-coloured.  The  colour  disappears  in 
two  or  three  weeks  after  ceasing  to  use  the  medicine. 

Carbazotate  of  iron  may  bo  prepared  by  digesting  pure  crystallized  carbazotic  acid  with 
anexcessof  recently  precipitated  sesquioxideof  iron  and  water  at  a  gentle  heat,  till  the  acid 
has  disappeared,  filtering,  and  evaporating  the  filtrate  at  a  temperature  not  exceeding  212°. 
Thus  prepared  it  is  amorphous,  reddish-brown  in  mass,  lighter-coloured  in  powder,  of  an 
astringent  and  intensely  bitter  and  persistent  taste,  and  readily  soluble  in  water.  On  ac- 
count of  its  bitterness,  it  is  best  given  in  pill.  (See  Am.  Joui~n.  of  Phai-m.,  March,  18G3, 
p.  109.)  B. 

CARBONIC  OXIDE-  Dr.  Ozanam  has  proposed  this  gas  as  an  anaesthetic;  his  opin- 
ion of  its  fitness  being  founded  on  twenty-five  experiments  on  rabbits,  and  five  on  man ; 
but  his  results  show  it  to  be  dangerous,  on  account  of  the  sudden  manner  in  which  it 
sometimes  acts,  and  its  supposed  advantages  are  problematical.  (See  B.  and  F.  Medico- 
chir.  Rev.,  Am.  ed.,  July,  1857,  p.  176.)  B. 

CARBURET  OF  IRON.  Ferri  Carhuretnm.  Plumbago.  Black  Lead.  This  substance 
has  been  used  both  internally  and  externally  in  cutaneous  att'cctious.  For  medicinal  use 
it  is  reduced  to  very  fine  powdi:r,and  purified  by  being  boiled  in  water,  and  digested  with 
dilute  nitromuriatic  acid.  The  dose  is  from  five  to  fifteen  grains  or  more,  three  or  four 
times  a  day,  given  in  the  form  of  powder  or  pill.  The  ointment  is  made  by  mixing  from 
two  to  six  drachms  with  an  ounce  of  lard.  B. 

CARDAMINE  PRATENSIS.  Cackoo-flmoer.  This  is  a  perennial  herbaceous  plant, 
with  a  simple,  smooth,  erect  stem,  about  a  foot  in  height.  Ihe  leaves  are  pinnate  ;  the 
radical,  composed  of  roundish  irregularly  toothed  leaUets,  those  of  the  stem  alternate, 
with  leaflets  which  become  narrower,  more  entire,  and  pointed  as  they  ascend.  The  flow- 
ers are  purplish-white  or  rose-coloured,  and  terminate  the  stem  in  a  raceme  approaching 
the  character  of  a  corymb.  The  plant  is  a  native  of  Europe,  and  is  found  in  the  northern 
parts  of  our  continent,  about  Uudson's  Buy.  It  is  a  very  handsome  plant,  abounding  in 
moist  meadows,  which  it  adorns  with  its  flowers  in  the  months  of  April  and  May.  The 
leaves  are  bitterish,  and  slightly  pungent,  resembling  in  some  measure  tho.se  of  water- 
cresses,  and  like  them  supposed  to  be  possessed  of  antiscorbutic  properties.  In  Europe 
they  are  sometimes  added  to  salads.  The  flowers  have  the  same  taste  as  the  leaves,  and, 
when  fre-th,  a  somewhat  pungent  odour.  When  dried  they  become  inodorous  and  nearly 
insipid.  They  formerly  possessed  the  reputation  of  being  diuretic,  and,  since  the  publi- 
cation of  a  paper  by  Sir  George  Baker,  more  than  half  a  century  ago,  have  been  occa- 
sionally used  as  an  antispasmodic  in  various  nervous  diseases,  such  aschorea  and  spasmodic 
asthma,  in  which  they  were  successfully  employed  by  that  physician.  They  produce,  how- 
ever, little  obvious  otiToct  upon  the  system,  and  are  not  employed  in  this  country.     W. 

CARYA.    Hickory.    Juglans.  Linn.     Several  species  of  the  genus  Carya,  of  Nuttall, 
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separated  by  that  botanist  from  the  Juglans  of  Linnaeus,  grow  within  the  limits  of  the 
United  States,  of  which  C.  olivasformis  bears  the  pecan-nut  of  the  South-West,  C.  alba, 
the  fruit  so  well  known  by  the  name  of  shell-bark,  derived  probably  from  the  ragged 
state  of  the  bark  of  the  stem,  C  sulcata,  another  variety  of  shell-bark,  and  C  tomentosa, 
the  common  thick-shelled  hickory-nut.  Other  indigenous  species  are  C.amara,  C. glabra, 
and  C.  microcarpa.  The  leaves  of  most  if  not  all  of  these  trees  arc  somewhat  aromatic 
and  astringent,  and  the  bark  astringent  and  bitter;  and  both  no  doubt  possess  medical 
virtues.  Attention  was  called  to  them  by  Mr.  Frederick  Stearns,  of  Detroit,  in  a  paper 
on  the  medical  plants  of  Michigan,  read  before  the  American  Pharmaceutical  As- 
sociation, and  published  in  their  Proceedings  (1859,  p.  249).  Mr.  Stearns  buses  his 
opinion  of  the  probable  virtues  of  these  products  upon  a  communication  made  to  him  by 
Mr.  Cartinbury,  of  the  same  State, who  had  found  great  advantage  from  chewing  the  in- 
ner bark  of  the  hickory  in  dyspepsia,  and  has  used  a  tincture  made  from  the  same  bark  with 
great  success  in  the  treatment  of  intermittent  fever.  The  use  of  the  remedy  had  extended 
in  his  neighbourhood,  and  many  employ  it  habitually  in  the  same  complaint,  some  of 
wliom  very  wisely  prefer  the  infusion  to  the  tincture,  as  it  has  been  found  equally  effec- 
tual. "W. 

CASTANEA.  Chinquapin.  This  held  a  place  in  the  secondary  catalogue  of  our  Phar- 
macopoeia, until  the  late  revision,  when  it  was  discarded.  It  is  the  bark  of  Castanea 
pumila,  or  chinquai)in,  of  our  Atlantic  States.  We  present  here  the  short  account  of  it 
formerly  contained  in  the  first  part  of  this  work.  The  genus  Castanea  belongs  to  Moncecia 
Polvandriaof  theLinnajan  system,  and  to  the  natural  order  Cupulifera?,with  the  following 
genl'ric  character : — -'Male.  Ament  naked.  Calyx  none  Co7-o^te  five-petaled.  Stamens 
ten  to  twenty.  Female.  C'a^^/a;  live  or  six  leaved,  muricato.  Coro^/«  none.  Ger»is  three. 
Stigmas  pencil  formed.  Nuts  three,  included  in  the  echinated  calyx. "  (  Willd.) — The  chin- 
quapin is  a  shrub  or  small  tree,  which,  in  the  Middle  States,  rarely  much  exceeds  seven  or 
eight  feet  in  height,  but,  in  the  Carolinas,  Georgia,  and  Louisiana,  sometimes  attains  an 
elevation  of  thirty  or  forty  feet,  with  a  diameter  of  trunk  equal  to  twelve  or  tifteen  inches. 
The  leaves  are  oblong,  acute,  mucronately  serrate,  and  distinguished  from  those  of  the 
chestnut,  which  belongs  to  the  same  genus,  by  their  whitish  and  downy  under  surface. 
The  barren  flowers  are  grouped  upon  axillary  peduncles,  three  or  four  inches  long;  the 
f(;rtile  aments  are  similarly  disposed,  but  less  conspicuous.  The  fruit  is  spherical,  covered 
with  short  prickles,  and  encloses  a  brown  nut,  which  is  sweet  and  edible,  but  differs  from 
the  chestnut  in  being  much  smaller,  and  convex  on  both  sides.  The  tree  extends  from 
the  banks  of  the  Delaware  southward  to  the  Gulf  of  Mexico,  and  south-westward  to  the 
Mississippi.  It  is  most  abundant  in  the  southern  portions  of  this  tract  of  country.  The 
bark  is  tlie  part  used.  It  is  astringent  and  tonic,  and  has  been  employed  in  the  cure  of 
interrnittents. 

The  leaves  of  our  common  indigenous  chestnut-tree,  Castanea  vesca,  have  been  used  with 
great  asserted  advantage  in  hooping-cough,  by  Dr.  J.  Unzicker,  of  Cincinnati,  who  found 
them  to  give  decided  relief  to  the  patient  in  the  course  of  two  weeks,  after  which  the  com- 
plaint rapidly  declined  to  its  termination.  He  makes  a  hot  infusion  in  the  proportion 
of  three  or  four  drachms  to  a  pint,  and  gives  the  infusion,  sweetening  freeh',  through  the 
day,  as  much  as  the  child  will  drink.  (Med.  and  S.  Reporter,  Oct.  26,  1867,  p.  355.)  Dr. 
J.  Ludlow,  also  of  Cincinnati,  has  followed  the  practice  of  Dr.  Unzicker,  with  at  least 
equal  success.  [Am.  Jour,  of  Med.  Sci.,  April,  1869,  p.  568;  from  Cincin.  Lancet  and  Ob- 
server, March,  1869.)  The  first  notice,  however,  that  we  have  seen  of  the  use  of  chestnut 
leaves  in  hooping-cough,  was  contained  in  a  paper  in  the  Proceedings  of  the  American 
Pharmaceutical  Association  I.A.D.  1862),  by  Mr.  Geo.  C.  Close,  of  Brooklyn,  N.  Y.,who 
received  his  information  originally  from  an  eminent  physician  of  New  York,  who  had 
been  in  practice  in  that  city  more  than  thirty  years,  by  whom  he  was  told  that  chestnut 
leaves  were  the  best  remedy  he  had  ever  met  with  in  that  disease.  (See  Am.  Journ.  of 
Pharm.,  Jan.  1862,  p.  66.)  "  W. 

CATALPA  COKDIFOLIA.  Bignonia  Catalpa.  Linn.  Catalpa-tree,  or  Catawba-tree. 
This  is  a  beautiful  indigenous  flowering  tree,  occasionally  cultivated  for  ornamental  pur- 
poses. It  is  reputed  to  be  poisonous.  The  seeds  hnvebeen  employed  by  several  practi- 
tioners of  continental  Europe  in  asthma.  M.  Automarchi  recommends  a  decoction,  made 
by  boiling  twelve  ounces  of  water  with  three  or  four  ounces  of  the  seeds  down  to  six 
ounces,  the  whole  to  be  given  morning  and  night ;  but,  if  there  be  any  foundation  for  the 
prevalent  opinion  as  to  the  poisonous  character  of  the  tree,  this  might  be  a  hazardous 
dose  ;  and  it  would  be  advisable,  in  any  one  who  might  be  disposed  to  imitate  the  prac- 
tice, to  begin  with  much  smaller  doses,  and  to  increase  until  the  effects  of  the  medicine 
on  the  system  are  ascertained.  W.    ' 

CAULOPHYLLUM  THALICTROIDES.  {Michaux.)  Leontice  thalictroides.  Linn. 

Blue  Cohosh.  Pappoose  Root.  (Gray's  Manual,  p.  20.)  An  indigenous,  perennial,  herba- 
ceous plant,  with  matted,  knotty  rhizomas,  from  which  rises  a  single,  smooth  stem,  about 
two  feet  high,  naked  till  near  the  summit,where  it  sends  out  a  large  triternately  compound 
leaf,  and  ending  in  a  small  raceme  or  panicle  of  greenish-yellow  flowers,  at  the  base  of 
which  is  often  a  smaller  biternate  leaf.  The  whole  plant  when  young,  as  well  as  the  seeds, 
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which  are  about  as  Inrfje  a«  peas,  is  glaucous.  It  is  the  only  known  species  of  the  genus. 
It  IS  fuiiiul  in  most  pjirts  of  tlie  Uiiitid  Suites,  growing  in  moiHt  rich  wo<«ln.  The  root  is 
thf  purl  UKi'd.  Tills  liiis  u  «wt'i'll»li,  pungt-iil  taslf,  and  yi«'ldH  itu  virtu<'«  to  wut<!r  and 
alooliol.  It  is  deemt'd  f«peciiilly  eniiin-nugogiH',  and  is  ihtiuglit  also  to  nroniole  tlic  con- 
truftioiinof  the  uterus,  f<»r  wliich  pur|M>Hf,  wi-  learn,  it  is  niuc-h  cinployi-d  by  the  "eclectic" 
praclitionfri*,  who  consider  it  also  poss'O'sed  of  diaphoretic  and  various  other  remedial 
properties.  It  is  given  in  decttction,  infusion,  or  tincture;  the  first  two  being  tuudi'  in 
the  proportion  of  an  ounce  to  a  pint  of  water,  the  lust  of  four  ounces  to  a  pint  of  spirit. 
The  dose  of  the  decoction  or  infusion  is  one  or  two  liuidounces,  of  the  tincture  one  or  two 
fluidrachins.  W. 

CK.VNOTHUS  AMERICANUS.  New  Jn'sey  Tea.  Red-root.  Apmall  indiironons'shrub, 
growing  throughout  the  United  States.  The  root  is  astringent,  and  imparts  a  red  colour 
to  water.  It  is  said  to  be  useful  in  syfdiilitic  coiujilaints,  in  which  it  is  given  in  the  form 
of  decoction,  made  with  two  drachms  of  the  rout  to  :i  pint  i>f  water.  Schoenf  states  that  it 
is  purtciitive.  The  leaves  were  used  during  the  r(!VolutioMary  war  as  a  substitute  for  tea. 
Dr.  Hubbard  recommends  a  strong  infusion  of  the  dried  leaves  and  seeds,  as  a  bwiri  appli- 
cation in  aphthous  allections of  the  mouth  and  fauces, and  thesorethroalof  scarlatina, and 
as  an  internal  remedy  in  dysentery.  {Boston  Med.  and  Surg.  Journ.,  Sept.  30, 1835.)  W. 

CEDRON.  The  seeds  of  a  tree  growing  in  New  Granada  and  Central  America,  and 
described  by  M.  I'lanchon  under  the  name  of  Siimiba  Cedron,  in  tin;  London  Journal  of 
Botany  (v.  5nf)),  from  specimens  sent  by  Mr  Win.  Purdie,  curator  of  the  Botanical  Gar- 
den atTrinidad,  to  Sir  Wm.  J.  Hooker.  Mr.  Purdie  had  received  the  first  intimation  of  the 
value  of  this  medicine  from  Dr.  Cespedes,  a  physician  of  Bogota.  The  first  account  of  it, 
however,  which  reached  Europe  appears*  to  have  been  that  of  Dr.  Luigi  Rotellini,  a  physi- 
cian of  St.  Domingo,  who  had  previously  resided  in  N(!W  (Jranada.  It  was  published  in  an 
Italian  journal  so  early  as  the  year  184*5.  In  France  it  appears  to  have  been  made  known 
through  M.  Jamord,  who  received  information  of  its  efifects  from  M.  Ilerran,  Charge 
d'Atfaires  in  Prance  of  the  R-public  of  Costa  Rica.  The  fullest  account  that  we  have 
seen  of  the  plant  and  its  product  is  from  the  pen  of  Sir  Wm.  J.  Hooker.  (See  Pharm. 
Joitrn.,  Jan.  1851,  x.  344.) 

Shnahn  Cedron  belongs  to  the  natural  family  of  Simarul)a('eiB.  It  is  a  small  tree,  with 
an  erect  stem,  not  exceeding  six  inches  in  diameter,  branching  at  top  in  an  umbellate 
form,  with  large,  glabrous,  pinnate  leaves,  and  pale-brown  flowers,  in  long,  branching 
racemes.  The  fruit  is  a  large,  solitary  drupe,  containing  a  single  seed.  The  whole  plant 
appears  to  be  impregnated  with  a  bitter  principle,  but  it  is  the  seed  only  that  is  used.  A 
sp'cimen  of  the  dried  fruit  was  kindly  sent  to  the  author  from  Cartago,  in  Costa  Rica,  by 
Dr.  Guier,  formerly  of  Philadelphia.  It  is  light,  of  a  yellowish-ash  colour,  flattish-ovate, 
with  one  edge  convex  an  1  the  other  nearly  straight,  the  convex  outline  terminating  at 
each  end  in  an  obtuse  point,  of  which  that  at  the  apex  is  most  prominent.  It  is  about 
two  inches  long,  andsixteen  lines  in  its  greatest  breadth.  Within,  the  seed  is  loose  and 
movable.  The  seed  itself  is  about  an  inch  and  a  half  long,  ten  lines  broad,  and  half  an 
inch  thick.  It  is  convex  on  one  side,  flat  or  slightly  concave  on  the  other,  and  presents 
an  oval  scar  near  one  extremity  of  the  flat  surface.  It  is  hard  and  compact,  but  may  be 
readily  cut  with  a  knife. 

Cedron  seed  is  inodorous,  but  of  a  pure  and  intensely  bitter  taste,  not  unlike  that  of 
quivssia.  It  yields  its  virtues  to  water  and  alcohol.  M.  Lewry  obtained  from  it  a  crys- 
talline substance,  intensely  bitter,  freely  soluble  in  bi>iling  water,  and  neutral  to  test 
paper,  which  he  supposes  to  be  the  active  principle,  and  proposes  to  name  cedrin.  He 
obtained  it  by  first  exhausting  the  cedron  with  ether,  then  treating  it  with  alcohol,  and 
crystallizing  from  the  tincture.   (Jotirn.  de  Pharm.,  xix.  33-5.) 

This  medicine  has  long  had  great  reputation  in  New  Granada  and  Central  America,  as 
a  remedy  for  the  bite  of  serpents,  being  mentioned  in  the  Hhtoryof  the  Buccaneers,  pub- 
lish vl  in  1699,  as  useful  for  this  purpose;  and  such  continues  to  be  the  confidence  of  the 
natives  in  its  virtues,  that  they  have  no  fears  of  the  poisonous  bite  of  these  reptiles,  if 
provided  with  the  antidote.  It  is  also  highly  esteemed  for  the  prevention  of  hydrophobia, 
and  in  the  treatment  of  intermittent  fever,  spasm  of  the  stomach  and  bowels,  and  dyspep- 
tic affections  Dr.  Guier  informed  us  that  he  had  seen  it  once  apparently  successful  in 
curing  the  bite  of  a  poisonous  serpent,  and  had  used  it  effectually  in  <'holera  morbus, 
colic,  and  neuralgia  of  the  face.     In  the  hands  of  Dr.  J.  B.  Thompson,  of  London,  it  has 

Eroved  useful  in  gout.  (MH.  Tlmen  and  Oaz.,X\tr\\,\i'ii2.)  Dr.S.S.  Purple,  of  New  York, 
as  found  it  promptly  effectual  in  a  number  of  cases  of  intermittent  fever,  and  believes 
it  to  possess  valuable  antiperiodic  properties.  {N.  Y.  Journ.  of  Med.,  N.  S.,  xiii.  173.)  To 
us  the  medicine  appears  to  be  closely  analogous  to  quassia,  with  which  it  is  botanically 
allied.  The  dose  used  in  Central  America  is  one  or  two  grains.  M.  Herran  states  that  he 
had  employed  the  remedy  in  eight  cases  of  poisoning,  and  that  his  mode  of  using  it  was 
to  administer  five  or  six  grains  with  a  spoonful  of  brandy ;  and  to  dress  the  bite  with  the 
tincture.  He  had  rarely  occasion  to  repeat  the  dose  to  effect  a  cure.  Dr.  Rotellini  .says  that 
it  Is  poisonous  in  overdoses,  and  has  occasioned  death  in  the  quantity  of  twenty-five  or 
tbijrty  grains.     A  vinegar  has  been  prepared  in  London  by  macerating  for  seven  days  two 
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scruples  of  the  cedron  in  an  ounce  of  distilled  vinegar.  The  dose  is  from  twenty  minims 
to  a  fliiidrachm.  [Fharm.  Journ.,  xii  63.)  From  the  statements  of  Dr.  Purple,  it  appears 
that  the  doses  above  stated  are  too  small,  and  that,  from  any  ordinary  quantity,  no  fear  of 
injurious  consequences  need  be  entertained.  He  gave  from  ten  to  thirty  grains  every 
four  hours,  and  states  that  though,  in  very  large  doses,  it  may  produce  griping  and  diar- 
rhoea, these  eifects  are  easily  controlled.  W. 

CELASTRUS  SCANDENS.  Climbing  Staff-tree.  A  climbing  indigenous  shrub,  grow- 
in"-  from  Canada  to  Carolina,  and  said  to  possess  emetic,  diaphoretic,  and  narcotic  proper- 
ties. Tlie  bark  is  the  part  employed.  It  has  been  used  in  chronic  alfectionsof  the  liver 
and  secondary  syphilis.  For  a  full  description  of  the  plant,  see  Darlington's  i^(!ora  Cestric.a, 
p.  149.  Other  species  of  Celasti'us,  growing  in  various  parts  of  the  world,  have  been  em- 
ployed in  medicine,  though  with  little  reputation.  W. 

CENTAUREA  BENEDICTA.  Blessed  Thistle.  Carduusbenedicius.  Cnicmbenedicttcs. 
(De  Cand.)  This  is  an  annual  herbaceous  plant,  the  stem  of  which  is  about  two  feet  high, 
branching  towards  the  top,  and  furnished  with  long,  elliptical,  rough  leaves,  irregularly 
toothecT,  barbed  with  sharp  points  at  their  edges,  of  a  bright-green  colour  on  their  upper 
surface,  and  whitisli  on  the  under.  The  lower  leaves  are  deeply  sinuated,  and  stand  on 
footstalks  ;  the  upper  are  sessile,  and  in  some  measure  decurrent.  The  flowers  are  yellow, 
and  surrounded  by  an  involucre  of  ten  leaves,  of  which  the  five  e.xterior  are  largest.  The 
calyx  is  oval,  woolly,  and  composed  of  several  imbricated  scales,  terminated  by  rigid, 
pinnate,  spinous  points.  The  plant  is  a  native  of  the  South  of  Europe,  and  is  cultivated  in 
gardens  in  other  parts  of  the  world.  It  has  become  naturalized  in  the  United  States.  The 
period  of  flowering  is  June,  when  its  medicinal  virtues  are  in  greatest  perfection.  The 
leaves  are  the  officinal  portion.  They  should  be  gathered  when  the  plant  is  in  flower, 
quickly  dried,  and  kept  in  a  dry  place.  The  herb  has  a  feeble,  unpleasant  odour,  and  an 
intensely  bitter  taste,  more  disagreeable  in  the  fresh  than  the  dried  plant.  Water  and 
alcohol  extract  its  virtues.  The  infusion  with  cold  water  is  a  grateful  bitter  ;  the  decoc- 
tion is  nauseous,  and  offensive  to  the  stomach.  The  bitterness  remains  in  the  extract.  The 
active  constituents  are  volatile  oil,  and  a  peculiar  principle  for  which  the  name  of  cniciti 
has  been  proposed.  This  is  crystallizable,  inodorous,  very  bitter,  neither  acid  nor  alkaline, 
scarcely  soluble  in  cold  water,  more  soluble  in  boiling  water,  and  soluble  in  all  proportions 
in  alcohol.  It  consists  of  carbon,  hydrogen,  and  oxygen,  and  is  analogous  to  salicin  in 
composition.  In  the  dose  of  4  or  5  grains,  it  is  said'  often  to  vomit,  and  in  that  of  8 
grains,  to  be  useful  in  intermittent  fevers.  {Aim.  de  Therap.,  1843,  p.  206.)  The  blessed 
thistle  may  be  so  administered  as  to  prove  tonic,  diaphoretic,  or  emetic.  The  cold  infusion, 
made  with  half  an  ounce  of  the  leaves  to  a  pintof  water,  has  been  employed  as  a  mild  tonic 
in  debility  of  the  stomach.  A  stronger  infusion,  taken  warm  while  the  patient  is  confined 
to  bed,  produces  copious  perspiration.  A  still  stronger  infusion  or  decoction,  taken  in  large 
draughts,  provokes  vomiting,  and  has  been  used  to  assist  the  operation  of  emetics.  The 
herb,  however,  is  at  present  little  employed,  as  all  its  beneficial  effects  maybe  obtained 
from  chamomile.  The  dose  of  the  powder  as  a  tonic  is  from  a  scruple  to  a  drachm,  that 
of  the  infusion  two  fluidounces. 

Attention  has  recently  been  called  to  another  species,  Carduus  or  Cidcus  'maria7ius, which 
was  of  old  used  for  the  same  purposes  as  the  C.  benedictus,  under  the  impression  that  its 
seeds  have  valuable  hsemostatic  properties.  Eademacher  is  stated  to  have  found  a  decoc- 
tion of  the  seeds  of  great  use  in  hemorrhages,  particularly  when  connected  with  diseased 
liver  or  spleen.  Dr.  Lobach  considers  no  other  remedy  so  efficacious  in  uterine  hemorrhage 
and  melaana.  He  has  also  found  it  useful  in  amenorrhoea  when  connected  with  derange- 
ment of  the  portal  circulation.  He  gives  the  seeds  in  decoction,  made  in  the  proportion 
of  two  ounces  to  the  pint  of  water,  of  which  the  dose  is  a  tablespoonful  every  hour.  (See 
Am.Journ.  of  Med.  Sci.,  April,  1859,  p.  537.)  W. 

CENTAURY.  Common  European  Centaury.  Centaurium.  This  long-used  remedy, 
which  held  a  place  in  the  Edinburgh  Pharmacopoeia  even  to  its  latest  edition,  has  been 
omitted  in  the  British  Pharmacopoeia.  It  consists  of  the  herb,  and  more  especially  of  the 
flowering  heads  of  Erythrsea  Centaurium,  (Persoon),  C/dronia,  Centaurium  ("VVilld.  .*v^>. 
Plant,  i.  1068).  It  is  a  small,  annual  herbaceous  plant,  rising  about  a  foot  in  height,  witli 
a  branching  stem,  which  divides  above  into  a  dichotomous  panicle,  and  bears  opposite, 
sessile,  ovate-lanceolate,  smooth,  and  obtusely  pointed  leaves.  The  flowers  are  of  a  beau- 
tiful rose  colour,  standing  without  peduncles  in  the  axils  of  the  stems,  with  their  calvx 
about  half  as  long  as  the  tube  of  the  corolla.  The  plant  grows  wild  in  most  parts  of  Europe, 
adorning  the  woods  and  pastures,  towards  the  close  of  summer,  with  its  delicate  flowers. 

The  herb,  though  without  odour,  has  a  strong  bitter  taste,  which  it  imparts  to  water 
and  alcohol.  The  floweringsummits  are  the  officinal  part.  We  have  seen  no  satisfactory 
analysis  of  this  plant.  Among  its  constituents  is  a  bitter  extractive  matter,  for  which  the 
nanieof  eentaurin  has  been  proposed.  But  it  can  scarcely  be  considered  as  a  pure  proxi- 
mate principle.  The  fresh  herb  yields  by  distillation  an  odorous  watery  product,  of  sharp 
taste  (Geiger,  ii.  482),  in  which  M.  Mehu,  a  French  pharmaceutist,  has  detected  valerianic 
acid.  The  same  chemist  claims  to  have  discovered  a  peculiar  colourless  crystallizable, 
non-nitrogenous  substance,  which  he  numes  eryihroeentaurin.    He  obtained  it  by  exhaust- 
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Injj  the  tops  with  wntor,  evaporating  a  portion  of  the  water,  allowing  the  residue  to  stand, 
gepiinitinj;  tlui  precipitated  matter  or  apolheme,  adding  aleoiinl  to  the  remaining  li<|uid 
which  now  deposited  a  bitter  Hubiilance,  and,  after  the  xeparation  of  this  by  decantation, 
evaporating  tlio  lifpud  to  the  consistence  of  syrup,  and  treating  the  rcHidue  with  ether. 
The  etliereal  solution,  U|>on  evaporation,  yielded  the  erytlirocentaurin  in  crystal-i.  These 
are  nocdh'-phaped,  soluble  in  the  ordinary  menstrua,  and  i)osse!*sed  of  the  remarkable  pro- 
perty of  being  Mtrongly  reddened  by  exposure  to  colar  liglit,  and  reacquiring  their  colour- 
less character  upon  being  again  dissolved  and  crystallized.  The  bitter  subhtance  bef<)ro 
mentioned  may  oe  separated  by  menstrua  into  two,  one  soft  and  the  other  dry,  the  former 
of  which  it  is  that  gives  its  strong  smell  to  the  distilled  water.  IJesides  these  principles,  M. 
M6hu  found  also  in  centaury  a  toaxMhe  substance,  and  saline  matter.  {Journ.  de  P/iarm., 
xliii.  38.) 

Mrdical  Properties  and  Uses.  The  common  centaury  of  Europe  has  tonic  properties 
Tory  closely  resombling  those  of  gentian,  with  which  it  is  associated  in  the  same  natural 
family.  It  is  employed  on  the  other  side  of  the  Atlantic  in  dyspeptic  complaints,  and 
formerly  had  considerable  reputation  in  the  treatment  of  fever.  It  was  one  of  the  ingre- 
dients of*  the  Portland  powder.  In  the  United  States  it  has  been  superseded  by  Sabbatia 
angularis,  or  American  centaury.  The  dose  of  the  powder  is  from  thirty  grains  to  ft 
drachm.  Another  .species  of  Erythnea  [K.  C/nlensls)  possesses  similar  projierties,  and 
is  employed  to  a  considerable  extent  in  Chili  as  a  mild  tonic.  An  elaborate  account  of  it 
may  oe  seen  in  the  Journal  de  Pharmarie  (3e  ser.,  xxv.  434).  The  E.  acaulin,  which 
grows  in  great  abundance  in  the  territory  of  French  Algiers,  where  it  borders  on  the 
.Sahara,  yields  a  root,  which,  under  the  name  of  rejagnou,  is  much  employed  bv  the 
mttives  for  dyeing  yellow.  {Ibid.,  4e  ser.,  v.  87.)  W. 

CEPHALANTHUS  OCCIDE'i^TALlS.  Button-bush.  (Graj/'s  Manual,  ip.  172.)  A 
common  indigenous  shrub,  which  received  both  its  generic  titli?  and  common  name  from 
the  arrangement  of  its  lh)wer.s  in  dense  spherical  heads  {X'.'i>alfi,  head,  and  ujflof, flower). 
Jt  prefers  moist  places,  as  along  streams  or  on  the  borders  of  swamps.  Its  bark  is  bitter, 
is  said  to  be  laxative  jis  well  as  tonic,  and  has  been  given  in  periodical  fevers,  in  decoction 
or  infusion.  W. 

CHELIDONIUM  M.A.JUS.  Celandine.  A  perennial  herbaceous  plant,  growing  wild 
in  this  country,  about  old  hou.sesand  in  rocky  places  ;  supposed  to  have  been  introduced 
from  Eum]H',  where  it  is  indigenous.  It  is  one  or  two  feet  high,  bears  pinnate  leaves  and 
small  pediincled  umbels  of  yellow  flowers,  and,  when  wounded,  emits  a  yellow,  opaque 
juice.  The  whole  plant  is  used.  It  has  a  faint  unpleasant  odour,  and  a  bitter,  acrid, 
durable  taste,  which  is  stronger  in  the  roots  than  in  the  leaves.  The  odour  is  nearly  lost 
by  drying,  but  the  ta.«te  remains.  The  yellow  juice  is  bitter  and  exceedingly  acrid,  and 
when  applied  to  the  skin  produces  inflammation  and  even  vesication.  The  plant,  analyzed 
by  MM.  Chevallier  and  Lassaigne,  attbrded  a  bitter  rcsinoussubstance  of  a  deep-yellow 
colour  ;  a  kind  of  gum-resin  of  an  orange-yellow  colour,  and  bitter,  nauseous  taste  ;  mu- 
cilage; albumen  ;  and  various  saline  substances,  besides  free  malic  acid  and  silica.  Dr. 
Probst,  of  Heidellierg,  afterwards  found  in  it  a  peculiar  acid  denominated  chelidonic  acid; 
two  alkaline  principles,  one  of  which  forms  neutral  salts  with  the  acids,  and  is  called 
chelerythrin  {chelenjihria)  in  consequence  of  the  intense  rednc^ss  of  its  salts, the  other  unites 
with  but  does  not  neutralize  the  acids,  and  is  named  chelidonin  (cheiidonia)  ;  and  lastly  a 
neuter,  crystallizable,  bitter  principle,  which  from  its  yellow  colour  he  calls  chelidoxar],- 
ihin.  Chelerythrin  appears  to  be  an  acrid  narcotic  poison.  {Annul,  der  Pharrn.,  xxix.  113.) 
It  has  been  shown  by  Dr.  James  Schiels,  of  St.  Louis,  to  be  identical  with  sanquinarina, 
and  may  be  prepared  in  the  same  manner.  (Bee  Sanguinaria,  page  7G9.)  Zwenger  has 
lately  isolated  another  acid,  which  he  names  cheluloninic  acid.  (See  a  paper  by  Mr.  J.  M. 
Maisch,  in  the  Am.  Journ.  of  Pharm.,  Jan.  1861,  p.  7.) 

Celandine  is  an  acrid  purgative,  possessed  also  of  diuretic,  and  perhaps  diaphoretic  and 
expectorant  properties.  In  overdoses  it  produces  unpleasant  effects,  and  is  by  some  con- 
sidered poisonous.  By  the  ancients  it  was  much  esteemed  as  a  remedy  in  jaundice ;  and 
it  has  been  found  useful  in  the  same  complaint  by  some  modern  physicians.  It  was  the 
chief  ingredient  of  the  old  decoctum  ad  ictericos  of  the  Edinburgh  Pharmacopojia.  It  has 
been  given  also  in  other  complaints,  especialh'  those  of  a  scrofulous  character,  affecting 
the  mesenteric  and  lymphatic  glands,  the  skin,  and  the  eyes.  The  yellow  juice  is  often 
applied  to  corns  and  warts,  which  it  destroys  by  stimulating  them  beyond  their  vital 
powers,  and  is  said  '■  be  very  useful  in  eczema,  urticaria,  and  other  itching  eruptions. 
The  fresh  herb  is  ii  applied  locally  about  the  pelvis,  with  asserted  benefit,  in  amenor- 
rhoea,  and  is  much  used  in  the  South  of  Europe  as  a  vulnerary.  The  dose  of  the  dried 
root  or  herb  is  from  thirty  grains  toadrachm,  that  of  the  fresh  root  one  or  two  drachms; 
and  the  same  quantity  may  be  given  in  infusion.  The  watery  extract  and  exjiressed  juice 
have  also  been  employed.  The  dose  of  the  former  is  from  five  to  ten  grains,  of  the  latter 
from  ten  to  twenty  drops,  to  be  gradually  increased.  W. 

CHELONE  GLABRA.  Snake-head.  Turtle-head.  (Gray's  Manual, -p.  2So.)  This  is  a 
very  common  indigenous,  perennial,  herbaceous  plant,  a  foot  or  two  in  height,  readily 
distinguished  by  its  conspicuous  closely  clustered  flowers,  the  shape  of  which,  from  their 
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resemblance  to  the  head  of  a  snake  or  tortoise,  has  given  origin  both  to  the  common  and 
scientific  names  of  the  phint.  It  prefers  low  wet  places.  The  leaves  have  u  bitter  taste, 
and  are  said  to  be  tonic  and  a[)erient,  with  a  supposed  peculiar  action  on  the  liver.  The 
decoction,  made  in  the  proportion  of  two  ounces  of  the  fresh  herb  to  the  pint,  may  be 
given  in  the  dose  of  one  or  two  fluidounces.  W. 

CHELTENHAM  SALT,  ARTIFIGAL.  Several  artificial  mixtures  have  been  pre- 
pared, professing  to  be  exact  imitations  of  the  saline  ingredients  in  the  chalybeate  Chel- 
tenham water ;  but  the  only  ones  which  appear  worthy  of  confidence  are  those  prepared 
by  Robert  Alsop,  chemist,  of  Loudon,  and  W.  Hodgson,  jun.,  druggist,  of  this  city.  The 
composition  of  the  natural  Cheltenham  chalybeate  is  given  &t  page  140.  The  imitation  of 
Mr.  Alsop,  as  analyzed  by  Dr.  Faraday,  contains  the  same  solid  and  gaseous  constituents 
as  the  natural  water,  except  the  sulphate  of  lime,  which  is  very  properly  omitted ;  and  in 
the  same  proportions  precisely,  with  the  exception  that  there  is  about  twice  as  much  free 
carbonic  acid  in  the  artificial  j)reparation.  The  iron  is  present  in  the  state  of  protoxide,  and 
is  immediately  dissolved  by  the  free  carbonic  acid,  upon  adding  a  sufficient  quantity  of 
water.  The  carbonic  acid  ])robably  exists  in  a  free  state  in  a  dry  mixture  ;  as  there  is  no 
obvious  agent  present  to  cause  it  to  be  disengaged  in  the  mere  act  of  solution. 

Mr.  Alsop's  artificial  mixture  is  in  the  form  of  a  powder,  nearly  white,  possessing  a  saline 
and  slightly  ferruginous  taste.  It  forms  a  good  combination,  in  which  the  aperient  pro- 
perty of  the  salts  present  is  combined  with  the  tonic  virtue  of  the  iron.  It  is  considered 
to  be  useful  in  glandular  obstructions,  especially  of  the  liver,  and  in  scrofulous  aftections, 
attended  with  feeble  digestion,  sluggish  bowels,  and  pallidness  of  skin.  It  is  employed, 
also,  with  advantage  in  sick  headache,  habitual  costiveness,  and  hemorrhoids.  The  dose  is 
a  teaspoonful,  quickly  dissolved  by  brisk  stirring  in  half  a  pint  of  cold  water,  and  swal- 
lowed immediately,  before  the  iron  has  time  to  separate  in  an  insoluble  state.  This  quan- 
tity may  be  taken  in  the  morning,  fasting,  and  repeated  once  or  twice  after  an  interval 
of  twenty  minutes,  or  in  the  course  of  the  day.  To  obtain  its  full  tonic  and  alterative 
effects,  it  should  be  persevered  with  for  a  month  or  six  weeks.  The  artificial  Cheltenham 
salt  of  Mr.  Hodgson  is  identical  with  that  of  Mr.  Alsop,  and  may  be  used  with  entire 
confidence  for  all  the  purposes  to  which  the  latter  is  applied.  B. 

CHLORIDE  OP  ARSENIC,  SOLUTION  OF.  Liquor  Arsenici  Chloridi.  DeValan- 
gin's  Arsenical  Solutioti.  The  following  formula  was  given  for  this  preparation  in  the  late 
London  Pharmacopceia.  "Take  of  Arsenious  Acid,  broken  into  small  pieces,  half  a  drachm; 
Hj'drochloric  Acid  ajhiidrachm  and  a  half  [Imperial  measure]  ;  Distilled  "Water  a  pint 
[Imp.  meas.].  Boil  the  Arsenious  Acid  with  the  Hydrochloric  Acid,  mixed  with  a 
nuidounce  [Imp.  meas.]  of  the  Water,  urttil  it  is  dissolved  ;  then  add  sufficient  Water  to 
make  the  solution  accurately  fill  the  measure  of  a  pint  [Imp.  meas.]."  This  is  an  imita- 
tion of  De  Valangin's  arsenical  solution,  called  by  the  inventor,  who  was  a  practitioner 
in  London,  solutio  solventis  mineralis.  It  was  originally  made  by  subliming  three  parts 
of  arsenious  acid  with  eight  of  common  salt,  and  dissolving  the  product  in  a  determinate 
quantity  of  dilute  muriatic  acid.  The  sublimation  directed  by  De  Valangin  with  common 
salt  had  no  effect  on  the  arsenious  acid  ;  and,  accordingly,  his  preparation  may  be  con- 
sidered to  have  been  a  solution  of  arsenious  acid  in  muriatic  acid,  becoming  terchloride 
of  arsenic  by  the  mutual  decomposition  of  the  acids.  In  the  London  formula  thirty  grains 
of  arsenious  acid  were  dissolved  in  twenty  Imperial  fluidounces  of  the  menstruum,  that 
being  the  measure  to  which  the  preparation  is  ultimately  brought.  Hence  each  fluidounce 
contains  a  quantity  of  terchloride  equivalent  to  a  grain  and  a  half  of  arsenious  acid. 
Terchloride  of  arsenic  is  a  cok)urless  anhydrous  liquid  of  the  sp.  gr.  2-18.  It  is  strongly 
acid  to  litmus,  completely  soluble  in  alcohol  and  ether,  and  possesses  the  power  of  dis- 
solving a  considerable  proportion  of  arsenious  acid.  (Dr.  Penny  and  Mr.  W.  Wallace, 
Philoi  Ma;;.,  xli.  365.) 

Medical  Properties.  This  arsenical  solution  has  considerable  reputation  in  London  as  an 
alterative.  It  is  chiefly  employed  in  the  treatment  of  chorea  and  lepra  vulgaris.  Dr. 
Farre,  of  London,  states,  as  the  result  of  his  observation,  that  it  efiectually  cures  the 
worst  forms  of  chorea.  (Pereira,  Mat.  Med.,  3d  ed.,  p.  670.)  The  late  Dr.  Pereira,  who  used 
this  solution  on  numerous  occasions,  found  it  efficacious  in  the  treatment  of  chorea  and 
lepra,  but  was  not  convinced  of  its  superiority  to  Fowler's  solution.  It  is  said  to  be  less 
apt  to  disturb  the  stomach;  but  it  must  be  recollected  that  De  Valangin's  solution  is  only 
three-eighths  as  strong  as  that  of  Fowler,  and  yet  is  not  given  in  a  larger  dose.  The 
average  dose  is  five  drops  three  times  a  day.  Dr.  Farre  begins  with  three  drops  three 
times  a  day,  increasing  one  drop  each  day,  until  the  dose  reaches  ten  drops  three  times 
daily.  Whenever  the  stomach  becomes  disoi'dered,  the  medicine  should  be  suspended ; 
and,  when  renewed,  it  must  bo  given  in  the  original  dose.  Dr.  Fuller,  of  London,  praise* 
this  solution  as  a  remedy  in  rheumatic  gout,  if  the  urine  be  clear  and  of  low  sp.gr.  In 
such  cases  he  gives  it  in  the  largo  dose  of  from  ten  to  twenty  drops,  either  alone  or  com- 
bined with  cinchona.    If  mineral  acids  are  indicated,  muriatic  acid  is  added.  B. 

This  article  was  omitted  in  the  original  British  Pharmacopoeia,  but  was  introduced  in  a 
modified  form  in  the  late  edition.  (See  Liquor  Arsenici  Hydrochloricus,  Dr.,  in  Part  II. 
of  this  work.)  The  present  British  preparation  has  nearly  three  times  the  strength  of  the 
Liquor  Arsenici  Chloridi  of  the  late  London  Pharmacopoeia.  W. 
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CHLORIDE  OF  BROMINE.  lirominii  Chtoridum.  ThU  chloride  la  prepared  by  paw- 

iaj;  chlorino  giu  through  bruinino,  uiul  coiiJi-iwinf;  the  vupourA  which  form  by  u  freezing 
inixturo.  It  is  u  n'dilish-yi'llt)W,  vt-ry  iiu>bil<!  und  volutilo  licjuld,  iJinitting  durlt  yellow 
fumoH,  which  have  u  very  powt-rful  odour,  and  cuuj»e  u  flow  of  tfjirn.  lU  tiwUs  in  hut  uiid 
un|il(>u.«uitt.  Chloride  of  bromiiio  in  UM-d  by  Prof.  Lundulfl,  of  NupleHj  in  the  treutiii<-nt 
of  cauc'or  and  malignant  tumours,  botii  internally  und  »w  an  ingredient  in  his  cuuittic.  For 
the  eompcHitiun  of  the  caustic,  and  hit)  formula  for  udminiittt^ring  the  chlorido  of  bromine, 
see  paye  181-2,  and  the  article  on  Zitici  ClUor'ulum  in  Part  II.  B. 

CULOUIDE  OF  MAGNESIUM.  Magneaii  Chlorulnvi.  Muriate  of  May  neitia.  When 
a  concentrated  solution  of  this  nult  is  evaporated  to  dryness,  it  is  partially  decom|»osed  into 
magnesia  and  muriatic  acid,  the  latter  being  evolved.  By  u  careful  evaiM^rution,  stopping 
it  so  .soon  us  thi!  vapour  begins  to  redden  litnms  jmper,  the  chloride  may  wi  obtained  in  the 
state  of  a  fused  hyurate,  having  the  composition  MgCl,<)IIO.  (Casiweca,  Chein.  Cr«z.,Oct. 
16,  1853,  p.  884.)  The  physiological  action  of  this  bitter  and  very  deliquescent  salt  is  the 
subject  of  a  memoir  by  Dr.  Lebtirt.  He  tinds  it  to  act  mildly  and  favourably  as  a  purgative, 
producing  u  flow  of  bile,  and  an  increase  of  appetite.  On  account  of  its  extreme  deliques- 
cence, he  recommends  it  in  the  liquid  form,  prepared  by  dissolving  the  suit  in  its  weight 
of  water.  Of  this  solution  he  gives  un  ounce  sumciently  diluted  to  an  adult,  and  hulf  ua 
ounce  to  a  child  from  10  to  14  years  of  ago.  [Arch.  Oca.,  4e  ser.,  iii.  448.)  B. 

CULOKIDE  OF  MEKCUKY  AND  QUINIA.  llydrargyri  et  Quinue  Chlorulum. 
This  compound  has  btuin  pre|)ared  by  Mr.  Mcl)ermott,  of  Dublin,  by  uniting  chemically 
corrosive  sublimate  with  quinia.  The  corrosive  sublimate  was  found  to  be  reduced  to  the 
state  of  calomel ;  and,  hence,  it  may  be  inferred  that  half  the  chlorine  of  the  former  united 
with  the  quinia.  This  preparation  ha.s  been  found  useful  in  the  treatment  of  obstinate  skin 
diseases,  given  in  the  dose  of  a  grain  two  or  three  times  a  day.  B. 

CHLORIDE  OF  POT ASSA,  SOLUTION  OF.  Liquor  Potmsx  Chlorinntx.  Javelle'a 
Water.  Ean  de  Javelle.  This  is  prepared  from  carbonate  of  potassa  precisely  as  the  solu- 
tion of  chlorinated  soda  from  carbonate  of  soda,  and  probably  has  an  analogous  composi- 
tion. (See  Liquor  Sodm  Chlorinatx.)  It  is  employed  for  taking  out  fruit  stains,  &c.  from 
linen.  B. 

CHLORIDE  OF  SILVER.  Argenti  Chloridum.  This  has  been  already  referred  to  as 
being  inevitably  formed  when  nitrate  of  silver  is  given  internally.  (See  page  1047.)  It  is 
readily  prepared  by  adding  a  solution  of  common  salt  to  one  of  nitrate  of  silver,  as  long 
as  it  produces  a  precipitate.  As  first  thrown  down  it  is  a  white  curdy  substance,  but  it 
soon  becomes  discoloured  when  exposed  to  the  light.  It  is  decomposed  by  solutions  of  the 
caustic  alkalies,  which  convert  it  into  oxide,  but  not  by  their  carbonates.  After  the  forma- 
tion of  the  oxide  in  this  way,  the  addition  of  sugar  reduces  it,  and  revives  the  silver. 
(Levol.)  Chloride  of  silver  has  been  used,  rubbed  on  the  tongue,  in  syphilis,  and  inter- 
nally in  epilepsy,  chronic  dysentery  and  diarrhcea,  and  other  diseases  in  which  nitrate  of 
silver  has  been  given.  The  dose  is  from  one  to  three  grains  or  more,  four  or  five  times  a 
day.  Dr.  Perry  administered  it  at  the  Philadelphia  Hospital,  Blockley,  in  chronic  dysen- 
tery, with  the  immediate  effect  of  diminishing  the  number  of  stools.  The  crystallized 
ammonio-chloride  of  silver  has  been  given  in  syphilitic  afl'ections,  in  the  dose  of  the  four- 
teenth of  a  grain.  It  is  formed  by  saturating  solution  of  ammonia,  by  the  aid  of  heat, 
with  chloride  of  silver,  and  allowing  the  liquid  to  cool  in  a  stopped  bottle.  It  crystallizes 
in  cubes,  and  is  very  liable  to  decomposition.  B. 

CHLORIDE  OF  TIN.  This  chloride,  which  may  be  made  by  heating  tin  and  muriatic 
acid  together,  has  recently  been  recommended  by  M.  Mallez,  for  local  application  in  cases 
of  gonorrhoea  and  purulent  discharges  from  the  vagina,  as  having  a  direct  curative  agency 
in  those  affections.  He  injects  daily,  in  divided  portions,  a  solution  containing  half  a 
drachm  of  the  salt  in  three  fluidounces  of  distilled  water.  He  has  employed  the  same  solu- 
tion with  complete  success  in  a  case  of  obstinate  purulent  otitis,  which  had  resisted  all  the 
aurists.  {Ann.  de  Thcrap.,  1868,  p.  175.)  W. 

CHLORINATED  ANAESTHETIC  COMPOUNDS.  By  the  mutual  action  of  chlo- 
rine and  olefiant  gas,  an  oily  liquid  is  obtained,  discovered  by  the  itssociated  Dutch  chemist?, 
and  called  Dutch  liquid.  The  empirical  formula  of  this  compound  is  C^H^Cl.,,  which  makes 
it  the  bichloride  of  ethylen;  the  rational  formula  is  C4ll3Cl,HCl.  When  it" is  acted  on  by 
an  alcoholic  solution  of  potassa,  muriatic  acid  is  separated  by  the  formation  of  chloride  of 
potassium,  and  a  compound  represented  by  C.HjCl  is  set  free.  Bv  the  action  of  additional 
chlorine,  the  Dutch  liquid  is  susceptible  of  having  each  equivalent  of  hydrogen  succes- 
sively replaced  by  one  of  chlorino,  forming  four  now  compounds;  namely,  (.'^H.ClitHCl 
—  C^HClj,  HCl  —  C^CljjHCl  —  C4CL.  Tho  li»st  compound  here  is  evidently  a  G-4  chlo- 
ride of  carbon;  and  the  others  are  called  by  Rcgnault,  in  allusion  to  the  replacing  chlo- 
rine, without  noting  tho  disappearing  hydrogen,  monochlorinated,  bichlorinated,  and 
trichlorinated  Dutch  liquid.  The  Dutch  liquid  has  been  tried  as  an  anaesthetic  by  Prof. 
Simpson  and  Mr.  Nunnely.  Prof.  Simpson  was  not  satisfied  with  itseffwts;  but  Mr.  Nun- 
nely,  having  adtninlstorod  it  frequently  in  practice,  found  it  perfectly  agreeable  in  every 
respect.    Its  use,  he  alleges,  is  not  attended  by  the  troublesome  excitement  produced  by 
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ether  or  by  the  tendency  to  collapse  caused  by  chloroform.  Two  forms  of  Dutch  liquid 
have 'been  recently  experimented  with  by  Dr.  Aran,  of  Paris  ;  and  one  of  them  furnished 
satisfactory  clinical  results.  The  liquid  which  gave  favourable  results  has  been  ascer- 
tained by  ^lialhe  and  Flourens  to  be  the  monochlorinated  Dutch  liquid ;  but  its  cost  proved 
to  be  too  hio-li  to  allow  of  its  general  use  as  a  therapeutic  agent.  In  consequence  of  this 
objection  to'the  monochlorinated  liquid,  Mialhe  and  Flourens  were  induced  to  search  for 
a  substitute  in  the  corresponding  compound  of  a  parallel  series  of  ethers,  formed  by  the 
action  of  chlorine  on  muriatic  ether.  When  muriatic  ether  (C^HjCl)  is  acted  on  by  suc- 
cessive portions  of  chlorine,  the  hydrogen  is  replaced  by  the  latter,  equivalent  for  equiva- 
lent, and  there  are  formed  the  five  following  compounds:  C^H^Ol^  —  C^HgClg — C^H.^Cl^  — 
C  HCl-  —  C^Clg  Of  this  series,  the  first  member  is  isomeric  with  the  Dutch  liquid;  the 
second" third,  and  fourth  with  the  mono- bi- and  trichlorinated  Dutch  liquid,  and  the  fifth 
is  the  6-4  chloride  of  carbon,  the  terminating  compound  of  the  other  series.  The  first 
member,  though  identical  with  the  Dutch  liquid  in  elementary  composition,  and  having  a 
vapour  of  the  same  density,  has,  nevertheless,  a  lower  boiling  point,  and  is  dift'erent  in 
chemical  properties.  Thus,  it  is  not  decomposed  by  an  alcoholic  solution  of  potassa,  as  the 
Dutch  liquid  is,  and  is  not  acted  on  by  potassium,  while  the  Dutch  liquid  is  immediately 
attacked  by  it.  These  facts  show  that  the  atomic  constitution  of  these  two  substances  must 
be  diflTerent.  In  like  manner  the  second,  third,  and  fourth  members  of  this  series  are  dif- 
ferent in  chemical  properties  from  their  isomeric  representatives  in  the  Dutch  liquid  series. 
In  denoting  the  ditferent  degrees  of  chlorination  of  the  muriatic  ether  series,  Kegnault 
indicates  merely  (as  in  the  Dutch  liquid  series)  the  number  of  eqs.  of  chlorine  supposed  to 
replace  liydrogen.  Accordingly,  he  calls  the  first  member  of  the  series  monochlorinated 
muriatic  ether,  corresponding  to  the  Dutch  liquid;  and  the  second,  third,  and  fourth,  bi- 
tri-  and  quadrichlorinated  muriatic  ethers,  corresponding  to  the  mono-  bi-  and  trichlori- 
nated Dutch  liquids.  This  confusion  of  nomenclature  arises  from  the  fact  tluit  the  replace- 
ment by  chlorine  sets  out  from  five  eqs.  of  hydrogen  in  the  muriatic  ether  series,  and  from 
four  eqs.  in  the  Dutch  liquid  series. 

From  the  explanations  above  given,  it  will  be  understood  that  the  compound  of  the 
muriatic  ether  series,  corresponding  to  the  monochlorinated  Dutch  liquid,  is  the  bichlo- 
rinated  muriatic  ether.  This  compound  proved  too  volatile  to  act  advantageously  as  a 
local  anaesthetic.  The  tri-  and  quadrichlorinated  ethers  are  denser  and  less  volatile,  and 
acted  more  favourably.  The  conclusion  arrived  at  by  Mialhe  and  Flourens  appears  to  be 
that  the  four  chlorinated  muriatic  ethers  all  po.ssess  anaesthetic  properties;  and,  as  it  would 
be  ditficult  to  separate  them,  they  propose  the  use  of  the  mixed  ethers,  consisting  princi- 
pally of  the  tri-  and  quadrichlorinated  compounds,  as  an  anaesthetic,  under  the  indefinite 
name  of  chlorinated  muriatic  ether. 

Chlorinated  muriatic  ether  [chlorinated  ehlorohydric  ether)  is  a  colourless,  very  mobile, 
neuter  liquid,  having  an  aromatic  ethereal  odour,  and  hot  saccharine  taste.  It  is  sparingly 
soluble  in  water,  but  readily  soluble  in  alcohol,  ether,  and  most  of  the  fixed  and  volatile 
oils.  It  is  not  inflammable,  in  which  respect  it  agrees  with  chloroform.  Being  a  mixture 
of  different  liquids,  its  sp.  gr.  is  not  uniform.  Its  boiling  point  varies  from  230°  to  2G6°. 
According  to  the  experiments  of  Flourens,  it  has  a  similar  action  to  chloroform,  the  most 
importiunt. of  the  chlorinated  anaesthetics.  (See  Chloroformum.)  Its  local  action  is  that  of 
a  powerful  sedative.  (B.  Cucuel,  Ann.  de  Tnerap.,  18o3, 102.)  B. 

Within  a  very  short  time  various  other  chlorinated  compounds  have  been  brought  for- 
ward as  having  anesthetic  virtues,  of  which  those  most  deserving  of  attention  are  probably 
the  bichkn'ide  of  tnetJiyl,  bichloride  of  carbon,  and  a  preparation  called  chloral,  formed  by 
the  action  of  chlorine  on  alcohol.  It  will  be  more  convenient  to  consider  these  under  the 
general  name  at  the  head  of  this  article,  than  to  scatter  them  here  and  there,  according 
to  the  pt)sition  of  their  titles  in  an  al|)liabetical  catalogue. 

Bichloride  of  Methylen.  ChlorometJiyl.  This  was  introduced  into  notice  by  Dr. 
B.  W.  Richardson,  of  London.  It  may  be  prepared  by  exposing  to  sun.shine,  in  a  glass 
globe,  chlorine  and  gaseous  chloride  of  methyl.  The  glube  is  provided  with  two  lateral 
apertures  for  the  admission  of  the  gases,  and  below  with  an  open  neck,  which  commu- 
nicates with  one  of  the  tubulures  of  a  Woulfe's  bottle,  of  which  the  other  tubulure  com- 
municates by  a  bent  tube  with  a  second  Woulfe's  bottle,  and  this  by  another  bent  tube 
with  a  fiask.  The  second  bottle  is  surrounded  with  ice,  and  the  flask  immersed  in  a 
freezing  mixture,  to  condense  the  volatile  products.  The  bichloride  condenses  in  the 
flask  in  a  pure  state,  while  the  contents  of  the  two  Woulfe's  bottles  consist  chiefly  of  chlo- 
roform. (6rme/m,  vii.  288. ) 

The  chloride  of  methyl  may  be  made  for  the  purpose  by  heating  together  1  part  of 
wood-spirit,  2  parts  of  common  salt,  and  3  of  sulphuric  acid,  and  collecting  the  evolved 
gas  over  water,  which  retains  the  impurities.  Chloride  of  methyl  is  a  colourless  gas, 
having  an  ethereal  odour  and  a  sweet  taste.  (Gmelin.)  Dr.  Eichardson  found  it  to  possess 
anesthetic  properties,  but  to  be  less  manageable  than  the  bichloride  of  methylen. 

Bichloride  of  methylen  is  a  colourless  liquid,  of  an  odour  analogous  to  that  of  chloroform, 
of  thesp  gr.  1-344,  and  the  boiling  point  88°  F.  The  densityof  its  vapour  is  3-012  (trme^wi), 
2-937  [Richardson).  It  consists  of  one  eq.  of  methylen  and  two  of  chlorine,  and  its 
formula  is  C;;H^,Cl2.     In  its  preparation,  chlorine  appears  to  take  one  eq.  of  hydrogen 
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from  tlio  ohlorido  of  mothyl  and  to  give  it  an  oq.  of  uhlurine;  thus  oonverting  C-HjCl 
(chloridu  of  tntfthyl)  into  CA\.fi\^  (bichloride  of  inctliylcn).  The  vu|>oiir  of  the  hii-hlo- 
ridu  doc8  not,  liku  tiiiit  of  cnlor4)rorni,  oxtin^iiiMJi  tint  Ihiniu  of  ii  tupcr,  but  itself  tulces 
lire,  burnint;  will)  a  brilliant  Manie,  and  vieldiiii;,  as  tbu  result  of  itJi  cotiibuMtion,  cur- 
bonic  and  muriatic  acidM.  Hieliloridt!  ol  nu*tli}'l<-n  mixes  readily  with  abiiolutv  ether, 
and,  as  the  boilinj;  jminltt  of  the  two  apnroach  nearly,  they  volatilize  evenly  and  equably. 
It  is  neutral  to  tent  paper;  and  an  acid  reaction  in  any  xpocimen  would  be  an  uvidenoo 
of  the  presenee  of  nuiriatic  acid,  and  should  preclude  its  use  as  a  respiratory  anujathetiu. 
To  prevent  tho  generation  of  the  acid,  the  liquid  should  be  kept  carefully  secluded  from 
the  suniit;lit. 

Dr.  Kichard-'on,  in  his  experiments  with  animals,  found  it,  when  inhaled,  to  produce 
insensibility  without  previous  excitement,  and  the  insensibility,  when  produced,  con- 
tinui>s  Ioniser  without  an  additional  administration  than  that  caused  by  other  anieiithetics. 
Like  tho  others,  it  may  bo  nuido  to  des-troy  life;  but  it  has  this  advantage  over  them, 
that,  after  death,  tho  muscular  irritability  renuiins  longi-r  ;  and  consequently  the  chances 
are  greater  of  a  restoration  of  the  vital  functions  by  the  means  employed.  The  condition  in 
which  tho  heart  and  lungs  are  left  after  death  from  it  is  favourable  to  resuscitation.  On 
the  whole,  Dr.  llichardson  gives,  as  the  result  of  iiis  experiments  both  with  the  inferior  ani- 
mals and  man,  the  following  conclusions.  1.  The  bichloride  produces  as  deep  in.sen»ibility 
as  chloroform.  2.  Its  action  is  rather  more  raj)id ;  but  more  is  required  to  produce  tho 
desired  etlect,  in  the  proportion  of  about  six  to  four.  3.  It  produces  a  less  prolonged 
second  degree  of  narcotism  than  other  anawthetics.  4.  The  narcotism,  when  induced,  is 
very  prolonged,  and  may  be  re|)rodueod  with  great  ease.  5.  It  acts  equably  through  the 
nervous  centres  of  respiration  and  circulation ;  producing  no  break  in  the  natural  rela- 
tion between  these  functions,  (i.  It  rapidly  escapes  from  tho  system,  so  that  recovery  is 
sudden  when  it  begins.  7.  It  sometimes,  like  ether  and  chloroform,  causes  vomiting. 
8.  When  it  kills,  it  is  by  equally  paralyzing  the  circulation  and  respiration.  9.  It  inter- 
feres with  muscular  irritability  less,  probably,  than  any  other  ana^lhetic.  10.  It  combines 
with  ether  and  chloroform  in  all  proportions.  It  has  been  tried  in  several  cases  of  severe 
surgical  operations,  and  with  results  thus  far  altogether  satisfactory.  The  quantity  used 
averaged  about  a  drachm  every  live  minutes.  (Dr.  B.  W.  llichardson,  Mek.  Tbnes  and 
Gaz.,  Oct.  and  Nov.  18G7,  pp.  423  and  479.) 

Under  tho  recommendation  of  Dr.  Richardson,  the  bichloride  has  been  used  by  several 
others,  with  satisfactory  results.  Dr.  A.  Russell  Strnchan,  of  New  York,  has  published 
an  account  of  his  experience  with  it  in  the  Medical  Record  ( March  2,  1868,  p.  22).  Try- 
ing it  tirst  on  himself,  he  inhaled  it  from  lint  upon  wiiich  about  a  drachm  had  been 
poured,  and  at  once  began  to  experience  pleasant  and  extremely  composing  sensations, 
soon  followed  by  an  "irresistible  tendency  to  somnolence,"  without  any  of  the  dis- 
agreeable sensations  in  the  head  usually  attendant  on  the  inhalation  of  ether  and 
chloroform.  Feeling  that  he  would  soon  be  beyond  his  own  control,  he  poured  about 
three  drachms  more  of  the  liquid  on  the  lint,  and  continued  to  inhale  until  entirely  un- 
conscious. About  half  an  hour  from  the  beginning,  he  suddenly  reacquired  conscious- 
ness, feeling  perfectly  well  and  fit  to  attend  to  his  atfairs.  There  was  no  nausea,  oppression, 
or  other  unpleasant  feeling;  and  nothing  remained  to  remind  him  of  the  experiment  but 
a  somewhat  disagreeable  flavour  in  tho  mouth  and  throat.  Encouraged  by  the  results  of 
this  trial,  he  used  the  ana-sthetic  afterwards  in  one  surgical  and  in  one  obstetrical  case 
with  complete  success  ;  the  patients  having  been  speedily  narcotized,  in  one  instance  in 
three  minutes,  afterwards  kejit  insensible  as  long  as  was  needful,  and  in  the  end  suddenly 
awaking,  with  nothing  but  comfortable  sensations.  In  the  surgical  case  two  drachms 
were  at  first  administered  on  a  folded  napkin,  four  minutes  afterwards  another  drachm, 
and,  in  tho  course  of  the  operation,  which  lasted  nearly  three-quarters  of  an  hour,  some- 
what more  than  an  ounce  and  a  half.  In  the  obstetrical  case  a  drachm  and  a  half  of  the 
bichloride  was  sufficient  to  produce  unconsciousness  in  three  minutes;  which  was  after- 
wards maintained  without  difficulty,  so  far  as  was  necessary,  until  the  birth  of  tho  child. 

The  anajsthetic  has  been  used  successfully  also  in  Germany.  M.  HoUsendcr  used  it  six 
times  in  the  extraction  of  teeth,  and  in  only  one  instance  was  it  followed  by  heaviness 
of  head  and  vomiting.  In  the  live  others,  a  drachm  was  sufficient  to  produce  anaesthesia, 
which  continued  for  from  15  to  20  minutes,  and  then  suddenly  ceased,  without  unpleas- 
ant symptoms.  M.  Nus.«baum  has  used  the  new  anajsthetic  repeatedly  ;  and  has  observed 
the  same  three  stages  of  its  action  as  in  chloroform,  only  that  the  awakening  is  more 
agreeable  and  after  a  longer  period  of  unconsciousness.  In  several  patients  tKe  bichlo- 
ride acted  almost  instantaneously.  (An-h.  Ocn.,  Mars,  18G8,  p.  362.) 

Several  surgeons  in  London  have  employed  the  new  agent,  and  among  others  Dr. 
Spencer  Wells,  who  proposed  for  it  the  name  oi  chlormethyllMed.  Record^  ut  supra).  Mr. 
Peter  Marshall  and  others,  after  repeated  trial  with  the  bichloride  and  chloroform,  are 
disposed  to  give  the  preference  to  the  former  ;  and  tho  only  objection  to  its  general  use 
appears  to  be  its  great  costliness.  [Lancet,  Feb.  22,  1868,  p.  271.) 

On  the  whole  it  would  seem,  from  the  result  of  experience  thus  far,  that,  in  reference 
to  the  convenience  of  its  administration,  bichloride  of  raethylen  enjoys  at  least  an  equal 
superiority  with  chloroform  over  ether  ;  whilst,  as  regards' tho  safety  of  its  use,  should 
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equal  immunity  from  fatal  results  continue  to  attend  its  operation  as  heretofore,  there 
can  be  no  doubt  of  its  superior  claims  over  an  ansesthetic  which  causes  death  in  at  least 
one  out  of  every  15U0  cases  in  which  it  is  used. 

Since  the  above  was  sent  to  press,  our  attention  has  been  called  to  a  case  in  which  death 
occurred  from  the  use  of  this  anaesthetic  at  the  Charing  Cross  Hospital,  London.  The 
patient  was  a  man  39  years  of  age,  affected  with  cancer  of  the  face,  and  weakened  by 
hemorrhage,  but  not  extremely  so.  A  fluidrachm  of  bichloride  of  methylen  was  grad- 
ually administered,  and  at  the  end  of  three  minutes  half  a  drachm  more,  when  symp- 
toms of  exhaustion  rapidly  came  on,  and  death  took  place  apparently  from  pure  paralysis 
of  the  heart.  The  occurrence  of  this  case  forbids  the  hope  which  had  been  indulged  that 
a  safe  anaesthetic  had  been  found  as  a  substitute  for  chloroform.  [British  Med.  Journ., 
Oct.  28,  1869.) 

In  relation  to  its  exhibition,  the  following  observations  are  worthy  of  record.  The 
vapour  is  agreeable,  and  patients  generally  prefer  it  to  chloroform.  Dr.  Richardson  uses 
for  its  administration  a  hollow  cone  of  some  absorbent  material.  The  deepest  narcotism 
may  be  induced  b\'  three  drachms  ;  in  short  operations,  one  or  two  drachms  are  sutBcient. 
Complete  anajsthesia  can  be  induced  in  three  minutes.  A  sign  peculiar  to  its  operation 
is  the  occurrence  of  double  strabismus.  For  its  administration  a  temperature  from  60° 
to  80°  F.  should  be  preferred.   [Med.  Times  and  Gaz.,  July,  1868,  p.  109.) 

The  bichloride  of  methylen  may  be  used  in  the  dose  of  from  ten  to  thirty  minims,  or 
be  given  in  dilute  spirit.   [Lancet,  ut  supra.) 

Bichloride  OF  Carbon.  Tetrachloride  of  Carbon.  Chlorocarbon.  The  substance  to  which 
these  several  names  have  been  attached,  though  discovered  bj'  Kegnault  so  early  as  1839, 
did  not  come  into  general  notice  until  December,  1865,  when  it  was  suggested  as  an 
anaesthetic  by  Prof  Simpson,  now  Sir  J.  Y.  Simpson,  of  Edinburgh,  in  a  paper  published 
in  the  Med.  Times  and  Gaz.  (Dec.  1865).  It  appears,  however,  that  it  had  been  pre- 
viously used  as  an  anesthetic  by  Dr.  A.  E.  Sansom  and  Dr.  John  Harley,  who  experi- 
mented with  it  in  1864,  and  recorded  their  experience  in  Dr.  Sansom's  work  on  Chloro- 
form, published  in  May,  18'i5.  [B.  and  F.  Med.-chir.  Rev.,  Oct.  1867,  p.  551.)  To  procure 
it,  dry  chlorine  is  passed  first  through  a  bottle  containing  sulphuret  of  carbon,  and  then 
through  a  porcelain  tube,  filled  with  pieces  of  porcelain,  and  kept  at  a  bright-red  heat. 
The  vapours  are  condensed  in  a  cooled  receiver,  forming  a  yellowish-red  liquid,  which  is 
a  mixture  of  bichloride  of  carbon,  and  chloride  of  sulphur!  The  chloride  of  sulphur  is 
removed  by  slowly  adding  the  liquid  to  an  excess  of  ley  of  potash  or  milk  of  lime  ;  the 
mixture  being  set  aside,  and  agitated  from  time  to  time  t'll  the  sulphur  compound  is  de- 
composed, and  then  distilled.  i3ichloride  of  carbon  passes  over,  sometimes  mixed  with 
a  portion  of  sulphuret  of  carbon  which  has  escaped  decomposition,  but  which  may  be 
separated  by  occasionally  bringing  the  mixture  into  contact  with  lej'  of  potash.  There 
are  other  modes  of  preparing  if,  which  will  be  found  in  Gmelin's  Handbook  ( vii.  356).  By 
one  of  these,  chloroform  is  made  to  yield  it  by  the  substitution  of  an  eq.  of  chlorine  for 
one  of  hydrogen;  thus  C^H,Cl3  (chloroform) "becomes  C.^Cl^  (bichloride  of  carbon). 

Bichloride  of  carbon  is  a  transparent  colourless  liquid,  of  the  sp.  gr  1-599  (Reguault), 
boiling  at  172°  F.,  with  a  vapour  density  5-3o,  and  an  agreeable  aromatic  flavour.  In 
composition  it  is  a  bichloride  (CjCl^  or  C.^CljCIj)  ;  but,  according  to  the  new  notation, 
which  doubles  the  weight  of  carbon,  it  is  a  tetrachloride  (CCl^  or  CCl^Cl.^).  Sir  J.  Y. 
Simpson,  to  obviate  this  uncertainty  of  nomenclature,  proposes  Chlorocarbon  as  a  medical 
or  pharmaceutical  title,  sufficiently  expressive  without  ambiguity. 

Effects  and  Uses.  Dr.  P.  Smith  describes  its  effects  as  follows.  About  half  a  drachm 
on  a  handkerchief  was  inhaled.  The  vapours  had  an  agreeable  odour,  not  unlike  that 
of  the  quince  ;  a  sense  of  coolness  in  the  fauces  was  experienced  similar  to  that  caused  by 
oil  of  peppermint;  and  this  was  followed  by  a  feeling  of  warmth  on  the  surface  of  the 
body  generally.  A  feeling  of  calmness  and  comfort  succeeded,  which  continued  until 
the  end  of  the  day  ;  and  the  sleep  at  night  was  sounder  than  usual.  Similar  effetits  were 
afterwards  obtained  in  greater  degree  upon  a  repetition  of  the  experiment  with  an  in- 
creased dose.  Rapid  antesthetic  effects  were  produced,  followed,  in  about  two  minutes,  by 
calm  sleep,  and  in  about  a  minute  longer,  by  a  complete  return  of  consciousness.  The 
bichloride  was  then  tried  on  animals,  with  the  result,  in  small  doses,  of  causing  entire 
loss  of  power  and  consciousness,  from  which  they  soon  recovered  entirely  ;  but  larger 
doses  occasioned  death  ;  the  animal  becoming  first  unconscious,  then  gradually  ceasing 
to  respire,  and  dying  in  eight  minutes.  The  heart  was  not  felt  to  beat  after  the  breath 
had  ceased.  Similar  experiments  were  performed  by  Dr.  John  Harley  with  essentially 
similar  results.  From  numerous  trials  afterwards  made  on  human  subjects  in  various  mor- 
bid conditions,  the  conclusion  was  arrived  at ,  that  the  bichloride  of  carbon  may  be  usefully 
employed,  by  inhalation,  for  the  relief  of  pain,  especially  headache,  tic  douloureux,  tooth- 
ache, the  sufferings  of  dysmenorrhoea,  «&c.,  that  it  will  be  a  valuable  agent  for  mitigating 
the  pains  of  labour,  and  that  its  local  use  may  prove  serviceable  for  similar  purposes.  In 
the  majority  of  instances  there  was  no  supervening  nausea  or  vomiting ;  and  no  unplea- 
sant effect  on  the  skin  or  mucous  membrane.  It  is  pleasanter  to  inhale  than  chloroform, 
and  produces  anaesthesia  with  less  previous  muscular  spasm.  Though  slower  in  escaping 
trom  the  system,  yet  its  effects  on  perception  are  more  evanescent,  and  consciousness 
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Ufually  rotiiniH  in  ii  fow  momentii  after  the  oPMfltion  of  rcspfrution.  Pain,  howov<T,  oiid 
vt»lunt»iry  iiuiseiihir  power,  niHV  bo  suspended  without  t!in  eoniplete  Iorh  «'f  confeiouhneMs. 
Like  all  unieHtlieticK,  it  may  destroy  life  if  reekleaiily  UHcd.  {^Lancet,  June  1,  8,  and  29, 
1807,  pj).  001,  0i»2,  and  791.) 

Sir  J.  Y.  Simpson  savs,  of  this  aniesthctic,  that  the  pffeeta  of  it«  vap^jur  approach 
nearer  tn  iIiohc  of  ehlorulorm  than  any  other  sinuhir  ajijent.  ItM  primary  effeetH  are  very 
analogous  to  those  of  ehloroforni,  but  it  takes  u  lonj^er  time  to  prodiiee  the  same  decree 
of  anipsthesiu,  and  jjenerally  lonjjer  to  reeover  from  it.  Its  depre^iing  influence,  how- 
ever, on  the  heart,  he  observes,  is  fargreater,  and,  consequently,  its  employment  far  more 
dangerous.  It  is  less  irritant  to  the  skin,  and,  therefore,  luay  sometimes  be  preferable 
as  a  local  antesthetie.  The  injection  of  its  vajwur  into  tiie  n-ctum  ia  also  less  irritating. 
Its  vapour,  ajtplied  to  the  eye  by  sprinkling  a  few  drops  on  the  hand,  is  one  of  the  most 
eft'ectual  means  of  relieving  some  forms  of  conjunctivitis,  ulceration  of  the  cornea,  photo- 
j)hobia,  &e.  Injected  subcutaneously,  in  the  dose  of  10  to  20  drops,  it  relieved  pains  in 
the  walls  of  the  chest  and  abdomen,  without  subsequent  nausea.  Internally,  Sir  James 
tried  it  onlv  in  small  doses  in  gastrodyniu,  in  which  it  had  thesame  effects  as  chloroform. 
{Med.  Times  and  Gaz.,  Dec.  1805,  p.  *651.) 

Chloral.  Ilydmieof  Chloral.  Though  discovered  thirty  yearssince  by  Liebig,  this  com- 
pound hius  but  recently  attracted  attention  as  an  anaesthetic  airent,  having  been  first  brought 
Dofore  the  Medical  Society  of  Berlin  on  the  2d  of  June  livst  (A.  D.  1809),  by  Dr.  Otto  Lie- 
breich  of  that  city.  It  results  from  the  action  of  chlorine  on  alcohol,  the  latter  of  which  gives 
up  five  of  its  six  eqs.  of  hydrogen  to  the  former,  producing  live  eqs.  of  muriatic  acid,  and 
combines  in  their  place  with  thrceeqs.  of  the  chlorine,  to  form  the  substance  in  question.  The 
change  probably  takes  place  in  the  following  manner.  The  alcohol  (C^HgO.,),  by  the  loss 
of  two  eqs.  of  hydrogen,  becomes  aldehyd  ((.\H^O J ;  of  whicli  the  radical  acetyl  (C\Hj) 
gives  up  its  three  eqs.  of  hydrogen  and  takes  three  eqs.  of  clilorine,  forming  a  new  radical 
(C^CIj) ;  and  this,  combining  with  one  eq.  of  the  oxygen,  and  with  the  renuiining  eq.  each 
of  hydrogen  and  oxygen,  form  chloral  (C^CljO-l-HO),  or  a  variety  of  aldehyd  in  which 
the  fliree  eqs.  of  hydrogen  of  tlie  radical  are  replaced  by  three  eqs.  of  chlorine.  Anhydrous 
chloral  is  an  oily  pungent  fluid,  the  vapour  of  which  is  very  irritating  to  the  eyes.  On 
standing  it  undergoes  decomposition,  and  ultimately  becomes  solid.  It  combines  with 
water  to  form  a  crystalline  hydrate,  which  is  very  soluble  in  water.  This  hydrate  is  not 
afl^cctcd  by  concentrated  sulphuric  acid,  but  is  decomjjosed  by  the  alkalies,  causing  the 
production  of  chloroform,  which  may  thus  be  obtained  in  a  very  pure  state.  Formiate  of 
the  alkali  used  is  also  generated.  It  has  been  inferred  by  Dr.  Lieoreich  that,  when  taken 
into  the  circulation,  where  it  meets  with  soda,  it  undergoes  decomposition,  one  of  the  re- 
sults of  which  is  the  formation  of  chloroform  ;  so  that  it  is  not  the  chloral  itself,  but  the 
chloroform  which  really  operates;  and  the  fact  is  that  the  symptoms  following  the  exhi- 
bition of  chloral  are  closely  similar  to  those  which  characterize  the  action  of  chloroform. 

As  pure  chloral  readily  undergoes  decomjiosition,  the  comparatively  stable  hydraie  is 
the  form  in  which  the  medicine  is  best  kept  for  use.  A  small  dose  given  by  Dr.  Liebreich 
to  a  kitten  produced  gentle  sleep,  and  there  was  only  wanting  the  preliminarj'  excitation 
of  the  chloroformic  anesthesia  to  identify  its  operation  with  that  of  chloroform.  He  pro- 
duced a  hypnosis  of  nine  hours'  duration,  by  the  subcutaneous  administration  of  O-A  gramme 
of  the  hydrated  chloral,  equivalent  to  0-35  of  anhydrous  chloral,  and  029  of  chloroform. 
Frogs  were  similarly  affected.  First  there  was  unconsciousness,  reflex  excitability  remain- 
ing; then  came  a  loss  of  the  latter,  and  finally  a  return  to  the  natural  state.  A  fatal  dose 
left  the  whole  heart  gorged  with  blood,  having  suffered  a  complete  paralysis.  The  author 
was  convinced,  by  numerous  experiments,  that  chloral  acts,  like  chloroform,  first  on  the 
ganglionic  cells  of  the  brain,  then  on  those  of  the  spinal  marrow,  and  finally,  in  fatal 
cases,  on  those  of  the  heart.  The  agent  was  then  tried  on  man.  At  first  verj'  small  doses 
were  given.  No  local  irritation  was  caused  bj'  them.  A  dose  of  1'35  grammes  of  the  hy- 
drate, given  subcutaneously,  caused  a  sleep  which  lasted  five  hours.  In  a  case  of  melan- 
cholia, 3'5  grammes,  in  a  winegla.ss  of  water,  produced  a  sleep  of  sixteep  hours.  In  a  case 
of  very  painful  inflammation  of  the  wrist,  2-5  grammes  caused  somnolence  with  partial 
anaesthesia,  so  that  the  patient  could  bear  a  tight  bandage.  In  every  instance  the  sleep 
was  normal,  and  came  on  five  minutes  after  the  administration  of  the  dose.  (  Wiener  Medi- 
zini.^ch.  Wnchen.<ichrift,  Aws;.  14.) 

In  the  AUgemein.  Medizln.  Cent.  Zeitung,  of  September,  is  an  account  of  a  case  of  de- 
lirium tremens  treated  by  Dr.  Langenbeck,  in  which,  after  full  doses  of  morphia  had 
been  of  no  avail,  4  5  grammes  (about  70  grains)  of  hydrated  chloral  were  given  by  the 
stomach,  dissolved  in  water;  and  in  twentj'-three  minutes  afterwards  another  gramme  was 
injected  subcutaneously.  In  five  minutes  the  patient  went  to  .sleep,  and  continued  to  sleep 
soundly  and  naturally  from  the  afternoon  until  morning;  and  awoke  quite  well. 

From  the  above  statements,  derived  from  the  original  German  sources,  it  would  appear 
that  we  have  at  last  an  excellent  anodyne  and  soporific,  equal  in  these  respects  to  chloro- 
form, without  the  unpleasant  and  often  inconvenient  local  irritation  produced  by  that  rem- 
edv.  Another  advantage  is  that,  as  it  is  administered  by  the  stomach  or  subcutaneously, 
it  IS  in  great  measure  free  from  the  danger  incurred  by  the  inhalation  of  chloroform. 

Dr.  T.  Spencer  WelLs,  of  London,  gave  thirty  grains  of  the  hydrate  of  chloral  to  a  lady 
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who  had  suifered  long  from  a  severe  and  intractable  sciatica,  with  the  effect  of  giving  the 
patient  aaiightof  perfbctly  tranquil  sleep,  such  as  she  had  not  enjoyed  from  the  commence- 
ment of  her  illness.  The  same  dose  was  repeated,  with  the  same  effect ;  and,  though  it 
became  necessary  afterwards  to  increase  the  dose  to  45  grains  to  ensure  satisfactory  results, 
yet  the  effect  was  always  obtained,  except  in  a  single  instance.  She  complained,  however, 
of  headache  in  the  mornings.  {Med.  Times  and  Gaz.,  Sept.  1869,  p.  34G.) 

Dr.  B.  W.  Richard.son,  of  London,  has  also  recently  experimented  with  hydrate  of 
chloral,  both  on  men  and  the  lower  animals,  with  results  essentially  the  same  as  those 
of  Dr.  Liebreich  ;  but,  in  his  experiments  on  birds,  he  found  this  anaBsthetic  to  produce 
vomiting  in  the  same  manner  and  degree  as  chloroform.  [Ibid.,  Sept.  1869,  p.  291.)    "W. 

CHLORINATED  MAGNESIA,  SOLUTION  OF.  Mr.  Robert  E.  Fairthorne  has 
suggested  this  solution  as  a  substitute  for  solution  of  chlorinated  soda  or  chlorinated  lime,  in 
cases  in  which,  whether  internally  or  externally,  the  influence  of  the  chlorine  is  espe- 
cially required,  and  in  which  the  irritant  or  corrosive  quality  of  the  soda  or  lime  might  be 
contraindicated.  He  proposes  the  following  formula.  "Dissolve  eight  ounces  of  sulphate 
of  magnesia  in  two  pints  of  water.  Triturate  in  a  mortar  four  ounces  and  one  drachm  of 
chlorinated  lime  with  an  equal  amount  of  the  same  fluid.  Mix  the  solutions,  and  agitate 
occasionally.  After  standing  twelve  hours,  pour  off  the  supernatant  liquid."  Mr.  Fair- 
thorne found  that  each  ounce  of  the  solution  contains  somewhat  less  than  nine  grains  of 
magnesia.   [Am.  Journ.  of  Pharm.,  Jan.  1868,  p.  70.)  W. 

CHROME.  Chromium.  As  it  has  been  customary,  in  this  work,  to  notice  more  or  less 
fully  the  metals  of  which  one  or  more  compounds  are  officinal,  even'  though  the  metal 
may  not  hold  the  same  position,  it  is  proper  to  give  a  brief  notice  in  this  place  of  the 
metal  chrome,  of  which  two  compounds,  chromic  acid  and  bichromate  of  potassa,  are  con- 
tained in  the  Materia  Medica  Catalogue  of  our  Pharmacopoeia.  Chrome  was  discovered 
by  Vaquelin  in  1797.  Its  most  common  ore  is  the  chromite  of  iron,  consisting  of  protoxide 
of  iron  and  sesquioxide  of  chromium.  This  is  not  an  abundant  mineral;  and  one  of  the 
most  copious  sources  of  it  is  in  the  chrome  mines  of  south-eastern  Pennsylvania.  Chrome 
is  obtained  by  igniting  its  oxide  intensely  in  contact  with  charcoal.  It  is  a  brittle  metal, 
of  a  grayish-white  colour  like  platinum,  with  some  lustre,  and  very  hard,  so  that  it 
scratches  glass.  Its  sp.  gr.  is  r)-9,  equivalent  26  3,  and  symbol  Cr.  It  does  not  change  by 
exposure  to  the  air,  and  is  with  diflSculty  attacked  by  the  acids.  It  forms  with  oxygen  five 
compounds:  1.  the  protoxide  (CrO),  2.  the  sesquioxide  (Cr.,0^),  3.  chromic  acid  (CrOg). 
Of  the  two  others,  one  may  be  considered  as  a  compound  of  the  protoxide  and  sesquioxide 
(CrO,Cr„03),  and  the  other,  called  perchromic  acid,  is  said  to  consist  of  two  eqs.  of  chrome 
and  seven  of  oxygen  (Cr^O^).  Chrome  combines  with  chlorine  in  two  proportions,  form- 
ing the  protochloride  and  sesquichloride.  The  chief  value  of  chrome  in  the  arts  is  as  the 
source  of  bichromate  of  potassa,  extensively  used  in  dyeing  and  valuable  for  the  facility 
with  which  it  parts  with  oxygen,  and  as  the  base  of  certain  beaut'ful  pigments.        W. 

CHROME  YELLOW.  This  is  the  neutral  chromate  of  lead,  prepared  by  precipitating 
a  solution  of  the  nitrate  of  lead  with  chromate  of  potassa.  It  is  of  a  beautiful  lemon-j-el- 
low  colour.  The  subchromate  of  lead,  consisting  of  one  eq.  of  acid  and  two  eqs.  of  base,  is 
of  a  red  colour,  and  is  sometimes  used  as  a  pigment.  Chrom.e  green  is  a  mixture  of  chrome 
yellow  and  Prussian  blue.  W. 

CICHORIUM  INTYBIIS.  Chicory.  Succory.  A  perennial  herbaceous  plant,  indigenous 
in  Europe,  but  naturalized  in  this  country,  where  it  grows  in  fields,  and  in  roads  along  the 
fences,  in  neighbourhoods  which  have  been  long  settled.  It  is  one  or  two  feet  high,  with 
large,  compound,  beautifully  blue  flowers,  which  appear  in  July  and  August,  and  serve  to 
distinguish  the  plant  at  first  sight.  The  whole  plant  has  a  bitter  taste,  without  acrimony, 
or  any  very  peculiar  flavour.  The  taste  is  strongest  in  the  root,  and  weakest  in  the  flowers. 
The  leaves,  when  young  and  tender,  are  said  to  be  sometimes  eaten  as  salad  in  Europe. 
Succory  is  gently  tonic  without  being  irritating,  and  is  considered  by  some  authors  as 
aperient  and  deolsstruent.  It  is  said  to  be  useful,  if  freely  taken,  in  hepatic  congestion, 
jaundice,  and  other  visceral  obstructions  in  the  early  stages;  and  is  affirmed  to  have  done 
good  even  in  pulmonary  consumption.  The  usual  form  of  administration  is  that  of  decoc- 
tion, which  is  prepared  by  boiling  one  or  two  ounces  of  the  root,  or  a  handful  of  the  herb, 
in  a  pint  of  water.  The  root,  dried  and  roasted,  is  much  used  in  certain  parts  of  Europe  as 
a  substitute  for  coffee,  and  is  said  also  to  be  mixed  fraudulently  with  ground  coffee  for  sale. 
In  preparing  it  for  coftee,Dausse  recommends  that  the  dried  root  should  be  cut  into  rather 
large  and  equal  pieces,  which  are  to  be  roasted  until  they  lose  140  out  of  500  parts.  The 
pieces  are  then  easily  ground  in  a  mill,  and  afford  a  yellowish-brown  powder.  [Pharm. 
Cent.  Blatt,  Oct.  1850,  p.  688.)  The  plant  is  now  largely  cultivated  both  in  England  and 
on  the  Continent,  to  supply  the  demand  for  its  root,  which  has  grown  out  of  its  use  for 
admixture  with  coffee,  or  as  a  substitute.  In  France  alone  the  annual  consumption  is 
said  to  be  16  millions  of  pounds.  [Pharm.  Journ.,  Aug.  1860,  p.  125.)  An  instrument 
by  means  of  which  it  may  readily  be  detected  when  used  to  adulterate  coffee,  will  be  found 
described  and  figured  in  the  Pharmaceutical  Journal  (Sept.  1867,  p.  141).  The  garden 
endive  is  a  species  of  Cichorium,  denominated  C.  Endivia.  "W. 

CICUTA  VIROSA.    Water  Hemlock.   Cowhane.  A  perennial,  umbelliferous  European 
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))lnnt,  prowing  on  tho  borders  of  pools  and  BtroamB.  It  fa  very  poisonoui ,  proving  fntal  to 
moHt  niiimitlH  which  food  upon  it,  though  laid  to  b«  ontcii  with  impunity  by  goats  and  f<h<?op. 
Si'Vi-ral  iiidtances  are  on  roford  of  ohildn-n  wlio  havp  died  from  eating  tho  root  by  miAtalce 
for  pursnop.  It  oporiitos  us  an  acrid  narcotic,  prcMiucing  inflammation  of  the  stomach,  to- 
gotlicr  witli  Bymptoms  which  indicate  cerebral  disturbance,  such  as  vertigo,  intoxication, 
and  convulsions.  Infusion  of  galls  is  recommended  us  an  antidote,  but  should  not  be  relied 
on  to  the  exclusion  of  emetics.  When  tho  jilant  vomits,  as  it  frequently  does,  fatal  efl'ecta 
Rre  lejis  apt  to  ensuo.  It  is  said  to  bo  less  poisonous  dried  than  fresh  ;  and  it  has  been  in- 
ferred that  the  active  principle  is  volatile.  But  the  volatile  oil,  obtained  by  distillation, 
was  found  by  Simon,  of  Berlin,  not  to  bo  poisonous.  Indeed,  from  the  experiments  of  M. 
Julius  Trupp,  of  St.  Petersburg,  it  appears  to  be  identical  with  tho  volatile  oil  of  cummin 
seeds  [Ciiminum  Cj/minutn),  which  ranlc  among  tho  aromatics.  (Chem.  Central  Blatt, 
June  0,  18r)8,  p.  414.)  On  tlie  other  hand,  the  alcoholic  extract  of  tne  dried  root  ojiorated 
iw  a  violent  poison  upon  animals.  (Ajinal.  d/;r  Pharm.,  xxxi.  258.)  At  present  the  plant 
is  never  u.«ea  internally,  liaving  boon  superseded  by  Conium  maeulaium.  Externally  it  is 
sometimes  emi)loyod  as  an  anodyne  poultice  in  local  pains,  particularly  those  of  a  rheu- 
matic or  gouty  nature. 

Cicidn  maculataf  or  Amerienn  water  hemlock,  which  grows  in  meadows  and  on  the  borders 
of  streams  throughout  the  United  States,  is  closely  analogous,  in  botanical  character  and 
in  effects,  to  tho  European  species.  In  several  instances,  children  have  been  fatally  poi- 
soned by  eating  its  root.  This  consists  of  several  oblong,  fleshy  tubers,  sometimes  as  long 
as  the  finger,  spreading  out  from  the  base  of  the  stem,  and  having  a  smell  and  taste  not 
unlike  those  oi  parsnep.  Until  recently  it  has  not  been  used  in  medicine  ;  but  we  are  told 
in  Mr.  Stearns'  account  of  the  medical  plants  of  Michigan,  that  Dr.  Norton,  of  Minnesota, 
highly  recommends  it  as  a  specific  in  nervous  and  sick  headache.  {Proceed,  of  Am.  Pharm. 
Assoc.,  1858,  p.  253.)  For  a  full  account  of  the  plant,  see  Bigelow's  Medical  Botany  (i.l25j. 
The  seeds  havo  been  analyzed  by  Mr.  J.  E.  Young,  who  found  in  them  albumen,  tannic 
acid,  gum,  fixed  oil,  resin,  volatile  oil,  chlorophyll,  colouring  matter,  a  peculiar  acid,  and 
an  organic  alkaloid  supposed  to  be  identical  with  conia.  [Am..  Jour,  of  Pharm..,  xxvii.  294.) 

In  cases  of  poisoning  by  either  of  these  species  of  Cicuta,  vomiting  should  be  induced 
as  speedily  as  possible,  and  maintained  till  the  stomach  is  thoroughly  evacuated,  after 
which  the  system  must  be  supported.  W. 

CITRATE  OF  IKON  AND  MAGNESIA.  Ferri  ei  Magnesise  Citras.  This  double 
salt  was  introduced  to  the  notice  of  the  profession  by  M.  Van  der  Corput.  It  is  made  by 
dissolving  two  ounces  of  freshly  precipitated  hydrated  oxide  of  iron  in  a  moderately  heated 
solution  of  three  ounces  of  citric  acid,  and  saturating  the  liquor  with  carbonate  of  magnesia. 
The  solution,  after  filtration,  is  evaporated  by  means  of  a  water-bath  to  a  syrupy  consist- 
ence, and  spread  on  glass  to  dry  in  scales.  The  quantity  of  carbonate  required  is  nearly 
an  ounce.  Three  and  a  quarter  ounces  of  sulphate  of  iron  will  furnish  by  decomposition 
the  necessary  hydrated  oxide  for  three  ounces  of  the  acid.  (See  formula  for  Ferri  Oxidum 
Hydratum.)  This  salt  is  in  transparent,  greenish-yellow  scales,  having  a  slightly  ferru- 

ifinou.*,  somewhat  acid  taste.  It  is  very  soluble  in  water,  but  insoluble  in  alcohol  and  ether. 
tt  may  be  given  in  doses  of  from  five  to  ten  grains,  in  the  form  of  solution,  syrup,  or  pill. 
See  the  remarks  of  Prof.  Procter  on  this  preparation,  contained  in  the  American  Journal 
of  Pharmacy  (Oct.  1850,  p.  315).  B. 

CITRATE  OF  SODA.  Sodx  Citras.  This  salt  may  be  formed  by  saturating  a  solution 
of  citric  acid  with  bicarbonate  of  soda,  evaporating  the  liquid,  and  setting  it  aside  to  crys- 
tallize. It  is  a  white  salt,  crystallized  in  six-sided  pyramids, and  having  a  saline  ta.ste 
without  any  bitterness.  Citrate  of  soda  has  been  proposed  by  M.  Guichon,  of  Lyons,  as 
a  plea.«ant  purgative,  having  properties  similar  to  thoseof  citrate  of  magnesia,  and,  though 
possessing  a  taste  more  decidedly  saline  than  the  latter,  having  the  advantages  of  cheap- 
ness, and  of  a  constant  solubility,  which  permits  it  to  be  associated  with  other  medicinal 
preparations.  M.  Dannecy  recommends  it  in  diabetes,  in  daily  doses  of  from  half  a 
drachm  to  a  drachm.  (Bidletin  Oen.  de  Therap.,  Avril  15,  1866.)  The  dose,  as  a  cathartic, 
is  from  ten  to  fourteen  drachms,  given  in  simple  aqueous  solution,  or  acidulated  with  citric 
acid  and  sweetened.  B. 

CIVET.  Zihethum.  This  is  an  odorous  substance,  obtained  from  two  animals  of  the  ge- 
nus Viverra ;  V.  Civeitaov  civet  cat  of  Africa,  and  the  V.  Zibetha,  which  inhabits  the  East 
Indies.  It  is  secreted  into  a  cavity  opening  between  the  anus  and  external  genitals,  and 
is  collected  from  animals  confined  for  the  purpose.  It  is  semi-liquid,  unctuous,  vellowish, 
becoming  brown  and  thicker  by  exposure  to  the  air,  of  a  very  strong,  peculiar  oaour,  simi- 
lar to  that  of  musk,  though  less  agreeable  and  less  diffusible,  and  of  a  bitterish,  subacrid, 
disagreeable  fatty  taste.  When  heated  it  becomes  quite  fluid,  and  at  a  higher  tempera- 
ture takes  fire,  and  burns  with  a  clear  flame,  leaving  little  residue.  It  is  insoluble  in  water, 
and  only  slightly  soluble  in  ether  and  cold  alcohol ;  but  heated  alcohol  dissolves  it  almost 
-entirely,  depositing  it  again  upon  cooling.  It  contains,  among  other  ingredients,  a  volatile 
oil,  fat,  and  free  ammonia.  In  medicine  it  was  formerly  employed  as  a  stimulant  and  anti- 
spasmodic, like  castor  and  musk  ;  but  is  now  used  exclusively  as  a  perfume.  W. 
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CLEMATIS  ERECTA.  Upright  Virginia  Bower.  A  perennial  European  plant.  The 
leaves  and  flowers  have  an  acrid,  burning  taste.  When  bruised  in  a  mortar  they  irritate 
the  eyes  and  throat,  giving  rise  to  a  flow  of  tears  and  to  coughing  ;  and  applied  to  the  skin 
they  produce  inflammation  and  vesication.  Hence  the  name  oi  flammula  Jovis,  by  which 
the  plant  was  known  in  older  pharmacy.  The  acrimony  is  greatly  diminished  by  drying. 
Storck  found  this  species  of  Clematis  useful  in  secondary  syphillis,  cancerous  and  other 
foul  ulcers,  and  severe  headaches.  He  gave  it  internally,  and  at  the  same  time  applied  the 
powdered  leaves  to  the  surface  of  the  sore.  It  acted  as  a  diuretic  and  diaphoretic.  Two 
or  three  drachms  of  the  leaves  were  infused  in  a  pint  of  water,  of  which  he  administered 
four  ounces  three  times  a  day.  He  also  employed  an  extract,  in  the  dose  of  a  grain  or  two 
in  the  course  of  a  day.  At  present  the  plant  is  little  used  ;  but  the  seeds  have  lately  been 
given  by  M.  Sauveur,  in  the  form  of  infusion,  in  two  cases  of  Bright's  disease,  which  ap- 
peared to  be  cured,  or  at  least  greatly  relieved  by  the  remedy,  acting  powerfully  as  a 
diuretic.  (Ann.  de  Therap.,  1866,  p.  130.) 

Other  species  of  Clematis  have  the  same  acrid  properties.  Among  these  are  C.  Flammula 
or  sweet-scented  virgin's  bower,  which,  though  a  native  of  Europe,  is  cultivated  in  our  gar- 
dens, C.  Vitalba  or  traveller's  joy,  also  a  native  of  Europe,  and  several  indigenous  species, 
of  wliich  C.  Virginica  or  common  virgin's  bower,  C.  Viorna  or  leather  fiower ,  and  C.  crispa 
have  been  particularly  cited  by  authors  as  proper  substitutes  for  the  C.  erecta  used  by 
Storck.  All  these  are  climbing  plants.  C.  Vitalba  has  been  used  in  Europe  with  success 
in  the  cure  of  itch.  For  this  purpose  the  roots  and  stems,  bruised,  and  boiled  for  a  short 
time  to  diminish  their  acrimony,  were  infused  in  boiling  oil,  which,  thus  impregnated, 
was  applied  to  the  skin  several  times  a  day.  Twelve  or  fifteen  applications  were  usually 
sufficient.  M.  Gaube  has  found  in  this  species  an  alkaloid,  which  he  names  clematine,  and 
which  forms  with  sulphuric  acid  a  salt  crystallizable  in  six-sided  needles  ;  and,  besides  this, 
an  acrid  volatile  oil  analogous  to  mezereon  in  its  properties,  tannic  acid,  mucilaginous  sub- 
stances, and  earthy  salts  in  small  proportion.   [Journ.  de  Fharm.,  Aout,  1809,  p.  122.)  W. 

COAL  TAR.  When  bituminous  coal  is  subjected  to  dry  distillation,  besides  the  incon- 
densible  gases  which  serve  for  lighting,  and  the  charcoal  left  behind  as  coke,  which  is  a 
valuable  fuel,  there  are  formed,  through  the  reactions  between  the  disengaged  principles 
of  the  coal,  numerous  other  products,  necessarily  more  or  less  varying  in  character  and 
amount,  not  only  according  to  the  kind  of  coal  used,  but  also  with  the  varying  circum- 
stances of  the  decomposing  process.  Most  of  these  newly-formed  bodies,  all  of  which  are 
volatile,  are  condensed  into  a  dark  thick  liquid  or  semi-liquid  substance  called  coal  tar. 
Formerly  this  was  considered  as  refuse  matter,  and  the  most  embarrassing  problem  for 
the  manufacturer  was  how  to  get  rid  of  it  most  conveniently.  But  science  and  industry 
have  combined  to  wrest  from  this  seemingly  useless  mass  many  substances  of  great  value 
in  the  arts,  and  several  which  have  entered  into  the  catalogue  of  remedies.  In  an  excel- 
lent paper  by  M.  E.  Kopp,  an  abridgment  of  which  is  published  in  the  American  Journal 
of  Pharmacy  (1861,  Jan.,  March,  and  May,  pp.  39,129,  and  245),  a  general  view  is  given  of 
the  constituents  of  coal  tar,  to  which  we  wish  to  acknowledge  our  indebtedness  for  most 
of  the  statements  which  follow.  Our  purpose  is  to  give  a  condensed  view  of  these  sub- 
stances, and,  when  found  of  importance  in  their  therapeutical  relations,  to  treat  of  them 
more  fully,  should  they  not  have  been  already  commented  on  under  distinct  heads.  When 
coal  tar  is  submitted  to  distillation  and  rectification,  it  yields  the  following  products  in  va- 
riable proportion.  Thej^may  be  arranged  in  the  three  divisions  of  solids,  liquids,  and  gases. 

1.  Solids.  Carbon,  naphthalin,  paranaphthalin  or  anthracein,  paraflin,  chrysene,  and 
pyrene. 

2.  Liquids.  These  may  be  subdivided  into  acid,  neutral,  and  basic  substances.  The  acids 
are  rosolic,  brunolic,  carbolic  or  phenic,  acetic,  and  butyric.  The  neutral  bodies  are  water, 
essence  of  tar,  light  oil  of  tar,  heavy  oil  of  tar,  benzole,  toluole,  cumole,  cymole,  propyl, 
butyl,  amyl,  caproyl,  hexylene,  and  heptylene.  The  bases  are  ammonia,  methylamin, 
ethylamin,  anilin,  quinolin,  picolin,  toluidin,  lutidin,  cumidin,  pyrrhol,  and  phaetin. 

3.  Gases.  Hydrogen,  carburetted  hydrogen,  bicarburetted  hydrogen,  various  other  car- 
bohydrogens,  carbonic  oxide,  sulphuret  of  carbon,  carbonic  acid,  hydrosulphuric  acid, 
and  hydrocyanic  acid. 

Since  the  appearance  of  M.  Kopp's  paper,  M.  Berthelot  has  been  investigating  the 
constituents  of  coal  tar,  and  has  succeeded  in  determining  among  them  some  which 
had  been  only  conjectured  to  be  present  in  it,  as  styroline  and  the  hydmret  of  naphthaline ; 
others  of  which  the  existence  has  been  disputed,  as  cymene  and  anthracene ;  and  others 
again  previously  unknown,  as  fluorene  and  acenaphtene,  the  last  of  which  is  of  peculiar 
interest  chemically,  in  consequence  of  its  artificial  production  by  the  union  of  naphthaline 
and  ethylene.  (Journ.  de  Pharm.,  Nov.  1807,  p.  338;  also  Dec.  p.  440.)  Valuable  re- 
searches have  also  been  made  in  this  field  \>y  Mr.  C.  R.  Warren,  which  are  contained 
in  the  Memoirs  of  the  American  Academy  (N.  S.  ix.  135),  and  in  the  Amer.  Journ.  of 
Sci.  and  Arts  (A.  D.  1805,  vol.  xl.  p.  89),  to  which  the  reader  is  referred,  as  we  have  not 
space  here  to  do  justice  to  the  subject. 

Of  the  above  substances  a  considerable  number  have  not  yet  been  individually  applied' 
to  any  important  practical  purpose.  Some  are  so  well  known  to  the  reader  as  to  require 
no  further  notice.  The  remainder  we  shall  endeavour  to  consider  more  or  less  fully  as 
their  novelty  and  importance  may  seem  to  demand. 
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Before  gubinitting  tho  tar  to  diatillation,  it  U  to  be  iVeod  m  fsr  as  pouible  from  the 
ammoniii  it  rniij'  Ci>ntuin,  which  is  niixcfd  up  with  tho  miwn  in  impure  WHti'ry  solution, 
chi»'lly  |)robnbly  an  tho  fiirboiuito.  For  thin  puriK)9«  it  is  houtod  to  a  [M»int  between  170" 
and  2\'Z°  F.,  by  whii-h  it  is  rendered  more  liquicl,  so  that  th<*  wat^^r  hoidiiif^  the  uinnioniu 
in  solution  can  bo  drawn  ott'.  This  im|nire  amnioniacul  li(iuid  is  afterwards  treuti;<l  with 
suliihurie  u<-id,  liy  wliich  tlte  sulphate  of  uninioniu  is  obtained,  and  this,  by  sublimutiou 
witn  chloride  of  sodium,  yields  muriate  of  ammonia;  and  from  this  Rourcc  almost  exclu- 
sively tho  market  is  at  present  9U|»plied  with  the  dltferent  ammoniucal  com[>oundg. 

Having  been  thus  freed  from  amtnonia,  tho  tur  is  next  distilled  at  a  relativcily  lowtem- 
j)orature,  which  is  most  convi'uiently  rej^ulated  by  means  of  steam.  Tho  object  Is  Ut  ob- 
tain first  the  lighter  liquids,  of  which  the  boiling  point  is  comparatively  low.  Tho  heat 
employe<l  should  not  exceed  800°  F.;  and,  when  tho  sp.  gr.  of  the  condensed  producUi 
reaches  O'S-V),  tho  process  is  suspended.  The  product  of  this  first  distillation  is  very  com- 
plex, containing,  among  other  substances,  three  carbohydrogens  of  special  interest  to  the 
physician;  viz.,  benzole-  (C..^llg),  which  has  already  been  treated  ot,  amyl  (C,,H,j),  the 
radical  of  fusel  oil  or  amylic  alcohol,  also  before  considered,  and  propyl  (Cjli,),  the  radi- 
cal of  the  alkaloid  propyUimia,  of  which  wo  propose  to  treat  in  the  following  pages.  This 
lighter  oil  is  known  jls  light  oil  of  tar  or  coal  naphtha.  It  is  [)urified  by  first  agitating  it 
with  5  per  cent,  of  concentrated  sulphuric  acid,  allowing  it  to  rest  for  a  day  or  two  in 
order  that  tho  acid  and  impurities  may  subside,  then  washing  it  with  water,  and  after- 
wards with  2  j)er  cent,  of  a  solution  of  c^iusticsodaof  thesp.  gr.  1'382,  to  separate  adhering 
acid,  and  finally  distilling  with  a  current  of  steam.  Thus  purified,  it  has  the  sp.  gr.  0-815 
to  0-820,  and  is  not  unfrequently  sold  under  the  name  of  benzine,  which  it  would  be  well  to 
restrict  to  this  product,  reserving  the  name  of  benzole  for  the  pure  carbohydrogen.  Benzine 
is  used  for  various  purposes  in  tho  arts,  generally  connected  with  it.s  great  solvent  power. 

"When  the  distillation  of  the  tar  is  suspended,  the  steam  is  withdrawn,  and,  the  heat  being 
increased  to  between  390°  and  410°  F.,  the  distillation  recommences;  and  the  mixed  oils 
that  now  come  over  and  condense  have  a  sp.  gr.  from  0-880  to  0-885,  instead  of  0-850,  tho 
sp.  gr.  of  tho  lighter  oil.  This  heavier  product  is  distinguished  by  the  name  of  the  heavy 
oil  oj  tar.  It  contains  tho  acids  and  organic  bases  already  enumerated,  from  which  it  is 
freed  by  treatment  with  sulphuric  acid  and  one  of  the  fixed  alkalies  and  redistillation,  in 
the  same  manner  as  above  described  for  the  light  oil,  using  10  per  cent,  of  sulphuric  acid 
instead  of  5,  and  6  per  cent,  of  solution  of  soda  instead  of  2.  The  heavy  oil  thus  purified 
is  used  as  lamp  oil,  and  is  very  largely  consumed.  Before  distillation  this  oil  has  a  di.s- 
agreeablo  sulphurous  odour,  owing  to  the  decomposition  of  the  sulphuric  acid  used  in 
purifving  it,  from  which  it  is  freed  by  shaking  it  with  solution  of  sulphate  of  iron  before 
distillation,  or,  after  distillation,  with  addition  of  caustic  soda  to  the  sulphate.  A  blackish 
deposit  of  sulphuret  of  iron  takes  place,  and  the  oil  loses  its  odour.  (Kopp.) 

The  solid  or  semi-solid  mass,  which  forms  out  of  the  last  products  of  the  distillation  upon 
cooling,  is  also  c(jmplex;  but  consists  largely  of  the  two  concrete  bodies,  naphthalin  and 
paraffin,  the  proportion  of  each  of  which  to  the  other  vari&s  according  to  tho  kind  of  coal 
used,  and  to  the  degree  of  heat  employed.  According  to  Mr.  Joseph  Taylor,  the  product 
of  naphthalin  is  very  great  when  the  coal  has  boon  decomposed  at  a  high  temperature.  He 
states  that  it  is  easily  obtained  from  the  latter  portions  of  the  light  oil,  which,  if  collected 
separately  and  set  aside,  become  semi-solid  on  cooling.  This  concrete  mass  is  pressed  to 
separate  the  liquid  portion,  and  may  be  purified  by  crystallization  from  naphtha  or  sub- 
limation. Paraffin,  according  to  the  same  authority,  exists  in  small  quantity  in  coal  tar, 
being  destroyed  by  the  high  temperature  necessary  in  decomposing  the  coal  in  the  manu- 
facture of  gas.  {P/uirm.  Journ.,  Jan.  1861,  p.  364.)  M.  Kopp,  on  the  contrary,  .states  that 
the  tar  from  Boghead  coals  is  rich  in  paraflin.  (Am.  Journ.  of  Pharm.,  Jan.  1861,  p.  41.) 
When  the  last  products  of  distillation  cool,  this  separates  as  a  buttery  mass,  while  naph- 
thalin, under  similar  circumstances,  assumes  a  crystalline  character.  The  paraffin  and 
the  heavy  oil  which  drains  from  it,  and  which  is  called  ^jaro^re  oil,  are  purified  in  tho 
same  manner  as  the  lighter  and  heavier  oils  above  referred  to  by  sulphuric  acid,  which, 
however,  is  sometimes  aided  by  oxidizing  agents,  such  as  bichromate  of  potassa,  peroxide 
of  manganese,  or  permanganate  of  potiissa,  and  subsequent  washing  with  solution  of 
caustic  soda.  After  this  the  paraffin  is  either  redistilled,  or  purified  by  a  second  treat- 
ment with  sulphuric  acid  and  washing.  It  is  now  mixed  with  1  per  cent,  of  stearic  acid, 
which,  on  the  addition  of  the  caustic  soda,  forms  a  soap  which,  when  tho  paraffin  is 
melted,  envelops  the  impurities,  and  separates  in  flocculi,  leaving  the  paraffin  pure. 
Paraffin  having  been  already  described  under  the  head  of  Creamtum,  in  Part  I.  (page 
341),  requires  no  further  consideration  here;  and  nnpAMffliin  will  be  considered  in  its 
proper  alphabetical  position  in  the  present  part  of  this  work.  It  may  be  worth  men- 
tioning that  death  has  occurred  in  a  woman  in  consequence  of  swallowing  paraffin  oil 
largely.  (Pharm.  Journ,  Jyi\y,  1865,  p.  38.) 

Tho  acid  and  alkaline  washings  resulting  from  the  purifying  processes  to  which  the 
oils  have  been  subjected  contain  all  the  acids  and  alkaloids  already  mentioned  as  among 
the  products  of  the  distillation  of  coal  tar.  It  has  become  important  to  obtain  these 
separate,  as  some  of  them  have  recently  acquired  great  value  in  the  arts  as  tho  source  of 
colouring  substances  used  in  dyeing,  and  others  are  employed  as  medicines.    M.  Kopp 
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proposes  the  following  method  of  obtaining  them.  Collect  separately  the  acid  and 
the  alkaline  liquors,  determine  how  much  of  the  latter  would  suffice  to  neutralize  a 
o-iven  portion  of  the  former,  then  mix  the  alkaline  solution  with  twice  the  quantity  of 
acid  sutficient  to  saturate  it.  If  the  mixture  be  quickly  made  a  heat  will  be  generated 
near  to  the  boiling  point;  and  a  concentrated  solution  of  bisulphate  of  soda  will  be 
fo'rmed  holding  in  solution  the  bisulphates  of  the  organic  alkaloids,  while  the  carbolic 
acid  and  creasote  will  separate  in  the  form  of  a  brown  oil.  If  this  be  removed  and  dis- 
tilled a  light  neutral  oil  will  first  pass,  and  then  the  creasote  and  carbolic  acid  nearly 
pure-  and  it  is  probably  this  mixture  or  some  one  like  it  that  is  now  improperly  sold  in 
the  market  under  the  name  of  creasote.  The  acid  solution,  being  now  allowed  to  cool, 
deposits  bisulphate  of  soda  in  crystals.  The  portion  of  acid  solution,  not  used  to  saturate 
the  alkaline,  may  now  be  added,  the  mixture  heated  to  150°  or  180°  F.,  chalk  or  lime 
added  short  of  complete  saturation,  and  the  liquor  concentrated.  After  the  deposit  of 
sulphate  of  lime  has  been  separated,  the  concentrated  solution  of  the  acid  sulphates  is 
to  be  mixed  with  an  excess  of  quicklime,  and  distilled  from  an  iron  retort.  Sulphate  of 
lime  is  left  behind,  and  the  liberated  alkaloids  pass  over  and  condense  with  water.  If  the 
water  be  sufficient  to  hold  them  in  solution,  muriatic  acid  is  to  be  added  to  saturation, 
and  the  liquor  evaporated,  first  over  the  naked  fire,  but  towards  the  close  upon  a  water- 
bath,  nearly  to  dryness.  The  muriates  thus  formed  are  mixed  with  an  excess  of  lime  and 
distilled,  and  an  oily  liquid  is  thus  obtained,  consisting  chiefly  of  the  alkaloids,  anilia 
(anilia),  quinolin  (quinolia),  and  toluidin  (toluidia),  sufficiently  pure  to  be  used  in  pre- 
paring the  various  colouring  substances,  which  constitute  all  their  value  in  the  arts.  Of 
the  difi"erent  products  resulting  from  the  above  process,  all  that  are  used  in  medicine, 
namely  creasote,  carbolic  acid,  and  anilin,  have  been  treated  of  under  distinct  heads  in  this 
work,  to  which  the  reader  is  referred.  (See  Creasotum  in  Pa?-t  I.,  &nd  Anilin  and  Car- 
bolic Acid,  in  their  proper  alphabetical  positions  in  Part  III.) 

This  is  not  the  place  to  treat  of  the  methods  in  which  the  several  beautiful  and  mag- 
nificent colours  are  prepared  from  anilin  and  the  other  coal-tar  alkaloids;  as  the  subject 
belongs  exclusively  to  the  arts.  It  will  be  sufficient  to  refer  to  the  fine  anilin  violet,  pro- 
duced by  reaction  with  bichromate  of  potassa;  the  magnificent  purple  c&W&A.  fuchsin  oi 
magenta,  resulting  from  the  reaction  between  anilin  and  chloride  of  tin;  and  the  splen- 
did anilin  red  obtained  by  treating  the  same  alkaloid  with  bichloride  of  mercury  or  per- 
chloride  of  tin.  Yellows,  greens,  and  various  other  tints  are  prepared  either  with  anilin 
or  the  other  coal-tar  alkaloids,  which  appear  to  share  its  wonderful  colouring  powers. 

The  residue  of  coal  tar  left  after  its  distillation,  commonly  called  pitch,  has  also  been 
applied  to  various  useful  purposes;  being  mixed  with  coal  dust  or  small  fragments  of 
ooiil,  otherwise  useless,  to  fit  thein  for  fuel;  or  used  as  a  paint  to  wood  in  order  to  pre- 
serve it;  or  employed  in  the  preparation  of  what  are  called  asphaltum  pavements  and 
for  covering  roofs.  [Taylor.)  • 

Coal  tar  itself  has  been  ascertained  to  answer  admirably  well,  in  certain  instances,  the 
purposes  of  a  disinfectant.  MM.  Corne  and  Demeaux  prepared  a  mixture  of  coal  tar  and 
plaster  of  Paris,  in  the  proportion  of  from  one  to  three  parts  of  the  former  to  one  hun- 
dred of  the  latter,  which,  having  been  submitted  for  trial  to  a  committee  of  the  Academy 
of  Sciences  of  Paris,  was  reported  on  favourably  by  the  committee,  of  which  M.  Velpeau 
was  at  the  head.  The  mixture  should  be  made  of  the  best  modelling  plaster,  and  should 
have  a  gray  colour  after  the  ingredients  have  been  well  rubbed  together.  It  is  in  the 
form  of  powder,  and  may  be  applied  on  lint,  or  mixed  with  cataplasms,  or  sprinkled 
thickly  on  ulcerated  surfaces.  It  is  applicable  to  fetid,  sloughing,  or  gangrenous  ulcers, 
to  offensive  suppurating  surfaces,  sanious  wounds,  &c.,  and  may  be  used  also  to  correct 
disagreeable  odours,  in  autopsies,  about  the  beds  of  dirty  patients,  and  wherever  there 
are  fetid  discharges.  [Journ.  dePharm.,  Oct.  1859,  p.  296.)  It  may  sometimes  be  advisable 
to  employ  coal  tar  for  the  same  purpose  in  the  liquid  form,  made  by  emulsionizing  it; 
but  this  cannot  be  eflected,  as  in  the  case  of  wood  tar,  by  means  of  the  carbonated  alka- 
lies. It  is  asserted  by  M.  Jeannel  that  the  only  known  means  of  obtaining  this  result,  up 
to  the  time  at  which  he  wrote  (A.  D.  186C),  was  by  the  use  of  a  tincture  of  the  soap  bark 
(bark  of  Quilla7/a  saponaria),  as  proposed  by  M.  Leboeuf.  This  tincture  is  prepared  for 
the  purpose  by  digesting,  for  some  days,  one  part  of  the  bark  finely  bruised  with  four  parts 
of  alcohol  of  90°.  The  emulsion  is  made  by  digesting  ten  parts  of  coal  tar  with  twelve  of 
the  tincture.    It  makes  a  stable  mixture  with  water.  {Journ.  de  Pharm.,  4e  ser.,  iv.  285.) 

W. 

COBALT  BLUE.  This  beautiful  pigment  is  a  compound  of  oxide  of  cobalt  and 
alumina,  obtained  by  precipitating  the  mixed  solutions  of  a  salt  of  alumina  and  of  cobalt 
by  means  of  an  alkali,  and  washing,  drying,  and  strongly  calcining  the  precipitate. 
(Berzelius.)  The  cobalt  blue  of  Thenard  is  made  by  heating  together  the  hydrated  sub- 
phosphate  of  cobalt  and  hydrate  of  alumina.  It  is  used  in  painting.  An  oxide  of  cobalt, 
prepared  by  precipitating  the  chloride  with  potassa,  has  been  employed  in  rheumatism. 
It  is  emetic  in  the  dose  of  10  or  20  grains.  The  salts  of  the  metal  are  irritant  poisons.    W. 

COBWEB.  Spiders^  Web.  Tela  Araneie.  Thegenus^rrtneaof  Linn,  has  been  divided  by 
subsequent  naturalists  into  several  genera,  of  which  the  7'(Si7f?ie7'tnof  Walkenaer  is  the  one 
that  includes  the  medicinal  species  of  spider.    The  T.  domestica  of  Europe,  and  T.  mcdicin- 
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o/(«  of  thU  country  (Hunz  ,  Journ.  Aend.  of  Nat.  Sci..,  \\,  53),  nro  tho  particular  ipeciet 
which  huvu  uttructed  most  iittcntion.  They  inhubit  ccllara,  barns,  and  uthur  dark  place*, 
and  arc  of  ii  brown  or  blackitth  colour.  It  ix  affirmed  that  thu  web  of  tho  tiold  spidi-r  ih 
inoffiraciouh,  wliilo  that  coUoctcd  in  the  cellars  of  houHc*),  etc.  ban  extraordinary  medical 
virluoH,  Several  authors  speak  in  very  decided  terms  of  its  powers  a«  a  febrifuge  and 
antispasmodic.  According  to  Dr.  Hubert  Jackson,  it  is  superior  oven  to  bark  and  arsenic 
in  the  cure  of  intermittents,  and  is,  moreover,  highly  useful  in  various  spasmodic  and 
nervous  diseases,  controlling  and  tranquillizing  irregular  nervous  action,  exhilarating 
the  spirits,  and  disposing  to  sleep,  without  producing  any  of  the  narcotic  effects  of  opium 
on  the  brain.  Amung  the  comphiiats  in  which  it  has  been  found  useful,  besides  inter- 
mittent fever,  are  periodical  headache,  hectic  fever,  asthma,  hysteria,  and  nervous  irri- 
tations attended  with  morbid  vigilance  and  irregular  muscular  action.  Dr.  J.  Donaldson, 
of  Madras,  India,  has  recently  found  it  remarKably  successful  in  fever,  considering  it 
sometimes  preferable  to  quinia.  [Lancet,  Feb.  16,  1867,  p.. 212.)  It  will  be  observed  that 
these  are,  for  tho  most  part,  affections  over  which  the  imagination  has  much  control. 
Tho  dose  of  spiders'  web  is  five  or  six  grains,  to  be  given  in  the  form  of  pill,  and  re- 
peated every  three  or  four  hours.  Dr.  Jackson  states  that  its  influence  is  not  in  propor- 
tion to  the  quantity  administered,  and  that  he  obtained  the  same  effects  from  ten  as  from 
twenty  grains.  This  might  well  be,  if  tho  supposition  be  allowed  that  its  chief  operation 
is  through  tho  iuuigination.  Spiders'  web  has  also  been  used,  with  asserted  advantage, 
as  a  styptic  in  wounds,  and  a  healing  application  to  superficial  ulcers.  In  the  Dental  Cos- 
mos (Nov.  1806),  Mr.  A.  Robertson,  of  Wheeling,  Va.,  records  a  case,  in  which  hemor- 
rhage from  the  socket  of  an  extracted  tooth,  after  resisting  the  most  energetic  styptics, 
yielded  immediately  to  spiders'  web  stuffed  into  the  socket.  (Am.  Journ.  of  Pharm.,  Jan. 
1867,  p.  67.)  Spiders  themselves  were  formerly  employed  in  the  treatment  of  intermittent 
fever,  and  this  application  of  tho  web  is  not  of  recent  origin.  W. 

COCCULUS.  Coeculus  Indieus.  Having  been  dismissed  from  the  British  Pharmacopoeia, 
this  substance  is  inserted  here  in  accordance  with  our  usual  custom.  The  plant  which  pro- 
duces coeculus  Indieus  was  embraced  by  Linnaeus,  with  several  others,  under  the  title  of 
Menispermum  Coeculus.  These  were  referred  by  Do  CandoUe  to  a  new  genus,  denomi- 
nated Coeculus.  From  this  the  particular  species  under  consideration  has  [>een  separated 
by  Wight  and  Arnott,  and  erected  into  a  distinct  genus  with  the  name  of  Anam.irta. 

The  genus  Anamirta  belongs  to  Diaecia  Dodecandria  of  the  sexual  system,  and  to 
tho  natural  order  Menispermacese.  The  following  is  tho  generic  character.  Flowers 
dioecious.  Calyx  of  six  sepals  in  a  double  series,  with  two  close-pressed  bracteoles. 
CWoZ^  none.  Male.  -Stome/ts  united  into  a  central  column  dilated  at  the  apex.  Anthers 
numerous,  covering  the  whole  globose  apex  of  the  column.  Female.  Flowers  unknown. 
Drupes  one  to  three,  one-celled,  one-seeded.  Seed  globose,  deeply  excavated  at  thehilum. 
Albumen  fleshy.   Cotyledons  very  thin,  diverging.  (  Wight  and  Arnott.) 

Anamirta  Coccukis.  Wight  and  Arnott,  Flor.  Penins.  Ind.  Orient,  i.  446;  Lindley, 
Flor.  Med.  371. — Menispermum  Coeculus.  Linn. — Coeculus  suberosus  DoCand.  Prodrom. 
i.  97.  This  is  tho  only  species.  It  is  a  climbing  shrub,  with  a  suberose  or  corky  bark ; 
thick,  coriaceous,  smooth,  shining,  roundish  or  cordate  leaves,  sometimes  truncate  at  the 
base;  and  the  flowers  in  lateral  compound  racemes.  It  is  a  native  of  the  Malabar  Coast, 
and  of  Eastern  Insular  and  Continental  India.     The  fruit  is  the  officinal  portion. 

This  plant  was  proved  to  be  the  source  of  coeculus  Indieus  by  Roxburgh,  who  raised 
it  from  genuine  seeds  which  he  had  received  from  Malabar.  It  is  believed  that  other 
allied  plants,  bearing  similar  fruit,  contribute  to  furnish  the  drug  ;  and  the  Coeculus 
Plukenetii  of  Malabar,  and  C.  lacunosus  of  Celebes  and  the  Moluccas,  are  particularly 
designated  by  authors.  It  was  known  to  the  Arabian  physicians,  and  for  a  long  time  was 
imported  into  Europe  from  the  Levant,  from  which  circumstance  it  was  called  coccultts 
Levnnticus.  It  is  now  brought  exclusively  from  the  East  Indies. 

Properties,  tf-p.  Coeculus  Indieus,  as  found  in  the  shops,  is  roundish,  .somewhat  kidney- 
shaped,  about  as  large  as  a  pea;  having  a  thin,  dry,  blackish,  wrinkled  exterior  coat, 
within  which  is  a  ligneous  bivalvular  shell,  enclosing  a  whitish,  oily,  very  bitter  kernel. 
It  is  without  smell,  out  has  an  intensely  and  permanently  bitter  taste.  It  bears  some 
.resemblance  to  the  bay  berry,  but  is  not  quite  so  large,  and  may  bo  distinguished  by  tho 
fact,  that  in  tho  coeculus  Indieus  the  kernel  never  wholly  fills  tho  shell.  When  the  fruit 
is  kept  long,  tho  shell  is  sometimes  almost  empty.  The  Edinburgh  College  directed  that 
"  the  kernels  should  fill  at  least  two-thirds  of  the  fruit."  M.  BouUay  discovered  in  tho 
seeds  a  peculiar  bitter  principle  which  he  denominated  picrotoxin.  This  is  white,  crys- 
tallizable  in  quadrangular  prisms,  soluble  in  25  parts  of  boiling  and  150  of  cold  water 
(Olover),  and  very  soluble  in  alcohol  and  ether,  but  insoluble  in  the  oils.  Its  composition 
is  C,,H,05  (  Pelletier  and  Couerbe),  or  Cg,H,.^Og,  according  to  Gmelin,  whoconsiders  it  as 
isomeric  with  cantharidin.  {Handbook,  xiv.  475.)  It  is  poisonous,  and,  given  to  strong 
dogs  in  the  quantity  of  from  five  to  ten  grains,  produces  death,  preceded  by  convulsions, 
which,  according  to  Dr.  R.  M.  Glover,  aro  very  similar  in  character  to  tnose  produced 
by  Flourens  by  section  of  tho  corpora  quadrigemina  and  cerebellum  ;  being  attended 
with  backward  and  rotary  movements  and  tetanic  spasms.  It  also  greatly  increases  tho 
animal  heat.  {Ed.  Monthly  Jcuni.o/  Med.  ScL,  N.  S  ,  iii.  303.)  To  procure  it,  the  watery 
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extract  of  the  seeds  is  triturated  with  pure  magnesia,  and  then  treated  with  hot  alcohol, 
which  dissolves  the  picrotoxin,  and  yields  it  upon  evaporation.  In  this  state,  however, 
it  is  impure.  To  obtain  it  colourless  it  must  be  again  dissolved  in  alcohol,  and  treated 
with  animal  charcoal.  After  filtration  and  due  evaporation,  it  is  deposited  in  the  crys- 
talline form.  Besides  picrotoxin,  cocculus  Indicus  contains  a  large  proportion  of  fixed 
oil,  and  other  substances  of  less  interest.  The  active  principle  above  described  is  said  to 
reside  exclusively  in  the  kernel.  In  the  shell  MM.  Pelletier  and  Couerbe  discovered  two 
distinct  principles;  one  alkaline  and  named  menispermin  (menispermia^),  the  other 
identical  with  it  in  composition,  but  distinguishable  by  its  want  of  alkalinity,  its  vola- 
tility, and  its  solubility  and  crystalline  form,  and  denominated  paramenispermin.  They 
found  also  in  the  shell  a  new  acid,  whicli  they  called  hypopicrotoxic.  The  picrotoxin  of 
M.  Boullay  they  believed  to  possess  acid  properties,  and  proposed  for  it  the  name  of 
picrotoxic  acid.  [Journ.  de  Pharm.,  xx.  122.)  In  Europe,  picrotoxin  is  said  to  be  added 
to  malt  liquors,  in  order  to  give  them  bitterness  and  intoxicating  properties  ;  although 
the  practice  is  forbidden  by  the  law,  in  England,  under  heavy  penalties. 

Gunckel proposes  thefollowingmodeof  detecting  andseparating  picrotoxin  from  liquids 
containing  it,  founded  on  the  facts,  that  it  is  soluble  in  dilute  acids  though  not  combining 
with  them,  and  that  ether  extracts  it  from  its  acidulous  solutions,  but  not  from  those  in 
water  or  alcohol,  even  with  the  presence  of  potassa.  The  substance  suspected  to  contain  it, 
having  been  brought  to  the  consistence  of  paste,  is  to  be  digested  with  alcohol  and  a 
little  tartaric  acid,  the  liquid  separated,  the  alcohol  evaporated,  the  residue  diluted  with 
a  little  water  and  then  treated  with  ether,  and,  finally,  the  etheral  solution  submitted  to 
evaporation  in  a  watch-glass.  Picrotoxin,  if  present,  is  deposited,  recognisable  by  its 
feathery  crystallization,  its  bitter  taste,  and  the  property  of  reducing  the  tartrate  of 
copper  and  potassa.  If  strychnia,  which  perhaps  resembles  it  mos-t  closely  in  its  efl'ects, 
should  have  been  present,  it  would  be  left  behind  in  the  acidulated  solution.  (Jouj-n.  de 
Pharm.,  Juillet,  1858,  p.  78;  from  Archiv.  der  Pharm.,  xciv.  14.)  In  the  instance  of 
adulterated  malt  liquor,  in  consequence  of  the  resin  of  hops  it  contains,  it  might  be  ex- 
pedient first  to  evaporate  the  liquor  to  dryness,  and  prepare  a  watery  extract  of  the 
residue,  and  then  to  proceed  as  stated. 

Mr.  J.  W.  Langley  proposes,  as  a  means  of  detection,  the  oxidation  of  picrotoxin. 
"When  to  a  little  of  this  substance,  mixed  with  nitrate  of  potassa  in  a  watch-glass,  a  drop 
of  sulphuric  acid  is  added,  no  observable  reaction  takes  place  ;  but,  if  a  very  strong 
solution  of  caustic  potassa  or  soda  be  now  added,  a  bright  reddish-yelloAV  colour  is  pro- 
duced, which  is  highly  characteristic.  A  very  minute  quantity  may  thus  be  detected. 
Mr.  Langley,  however,  thinks  it  extremely  probable  that  this  phenomenon  is  owing  to  a 
minute  quantity  of  some  nitrogenous  principle  strongly  attached  to  the  picrotoxin  ;  for, 
if  this  principle  be  purified  by  combining  it  in  solution  with  potassa,  and  then  precipi- 
tating it  with  an  acid,  it  does  not  answer  the  test.  (Am.  Journ.  of  Sci.  and  Arts,  Julv, 
1862,  p.  109.) 

Medical  Properties,  ^c.  Cocculus  Indicus  acts  in  the  manner  of  the  acrid  narcotic 
poisons,  but  is  never  given  internally.  In  India  it  is  used  to  stupefy  fishes  in  order  that 
they  maybe  caught;  and  it  has  been  applied  to  the  same  purpose  in  Europe  and  this 
country.  It  is  asserted  that  the  fish  thus  taken  are  not  poisonous.  The  powdered  fruit, 
mixed  with  oil,  is  employed  in  the  East  Indies  as  a  local  application  in  obstinate  cuta- 
neous aftections.  Anointment  made  with  the  powder  has  been  used  in  tinea  capitis,  and 
to  destroy  vermin  in  the  hair.  Picrotoxin  has  been  successfully  substituted  by  Dr.  Jeager 
for  the  drug  itself.  Rubbed  up  with  lard  in  the  proportion  of  ten  grains  to  the  ounce, 
it  usually  effected  cures  of  tinea  capitis  in  less  than  a  month.  A  case  is  recorded  by  W. 
B.  Thompson,  of  New  York,  in  which  death  in  a  child  six  years  old,  preceded  by  tetanic 
spasms,  and  extremely  contracted  pupil,  resulted  from  the  application  of  a  strong  tinc- 
ture of  the  fruit  to  the  scalp.  {Med.  Exam.,  N.  S.,  viii.  227.)  It  should  be  used  with 
great  caution  when  the  surface  is  abraded. 

Fluid  Extract  of  Cocculus  Indicus  is  a  convenient  form  for  external  use.  Prof.  Procter 
prepares  it  by  moistening  a  moderately  coarse  powder,  obtained  from  16  troyounces  of 
the  fruit,  with  6  ounces  of  a  menstruum  composed  of  two  parts  of  alcohol  and  one  of 
water  ;  packing  the  mixture,  after  two  hours,  in  a  conical  percolator;  pouring  upon  it  a 
similar  menstruum  till  twelve  fluidounces  have  passed ;  digesting  the  coatings,  from 
which  the  powder  was  sifted,  in  two  pints  of  diluted  alcohol ;  pouring  the  whole,  when 
cool,  into  the  percolator;  after  the  liquid  has  disappeared,  pouring  on  diluted  alcohol 
until  two  pints  of  filtered  liquor  are  obtained  ;  evaporating  this  to  four  fluidounces  ; 
mixing  the  residue  with  the  reserved  tincture  ;  and,  after  24  hours,  filtering  through 
paper.   [Am.  Journ.  of  Pharm.,  March,  1863,  p.  112.)  W. 

COCHLEARIA  OFFICINALIS.  Gommxyn  Scurvy-grass.  This  is  an  annual  or  biennial 
plant,  sending  up  early  in  the  spring  a  tuft  of  radical  leaves,  which  are  heart-shaped, 
roundish,  of  a  deep  shining-green  colour,  and  supported  on  long  footstalks.  The  leaves 
of  the  stem  are  alternate,  oblong,  somewhat  sinuate,  the  lower  petiolate,  the  upper  sessile. 
The  stem  is  erect,  branched,  angular,  six  or  eight  inches  high,  and  bears,  at  the  extremity 
of  the  branches,  numerous  white  cruciform  peduncled  flowers  in  thick  clusters.  The  fruit 
is  a  roundish  two-celled  pod,  containing  numerous  seeds.     The  whole  plant  is  smooth  and 
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iucculnnt.  It  i«  a  native  of  the  northern  countries  of  Europe,  where,  aa  well  an  in  thrt 
United  Stntex,  it  i«  occasionHlly  oiiltivatwl  in  K'lnlfnH.  Tho  whole  herb  is  offlc?inul.  It 
has,  when  frosh,  a  pun^ji-nt,  unpleasant  odour  if  hruiscd,  and  a  warm,  acrid,  hitter  tahte. 
Th«80  proportieH  are  lost  by  drying.  Thoy  are  iinpartud  to  water  and  alcohol  by  macer- 
ation, are  retained  by  tho  exprussed  juico,  and  probably  depend  on  a  peculiar  volatile  oil, 
which  if  separable  in  very  small  quantity  by  diotillution  with  water.  Dr.  Geijioler  ha« 
shown  that,  when  tho  dried  herb  h  mixed  with  water  and  a  little  myrosin  (see  SinapuV 
the  taste  and  smell  of  the  fresh  plant  are  developed  ;  provinj;  that,  as  in  black  mustara, 
the  volatile  «)il  is  pro<luced  by  reaction  between  a  fixed  principle  in  the  plant  and  water, 
under  the  inHuenco  of  myro^in  acting  as  a  ferment.  (C'hnn.  Cent.  lilatl,  Feb.  20, 185<),  p. 
124.)  The  oil  was  at  one  time  supposed  to  bo  identical  with  the  oil  of  mustard,  but  M. 
Geiseler  has  shown  it  to  have  a  dittt-rent  composition  ;  its  formula  being  C,IIjO,S,  which  is 
oil  of  garlic  plus  one  eq.  of  oxygen.  {SoeAm.Journ.of/'Jiarm.,  Sept.  1859,  p.  416.)  Tho 
boiling  point  also  differs,  being,  according  to  Dr.  A.  W.  Hoffmann,  about  160°  C;  while 
that  of  mustard  is  147°  C.  {Chem.  News,  June  1,  1869,  p.  286.) 

Commonacurvy-grassisgentlystimulant,  aperient,  and  diuretic.  Itishighly celebrated 
as  a  remedy  in  sea-scurvy,  and  has  been  recommended  in  chronic  obstructions  of  the  vis- 
cera, and  certain  forms  of  chronic  rheumatism.  The  fresh  plant  maj'  be  eaten  as  a  salad, 
or  used  in  the  form  of  infusion  in  water  or  wine,  or  of  the  expressed  juice.  Alcohol  and 
water  arc  impregnated  with  its  virtues  by  distillation  ;  and  tho  distilled  spirit  has  been 
found  useful  in  paralysis,  in  thedoso  of  thirty  drops  several  times  a  day.  The  expressed 
juice  may  be  used  as  a  local  application  in  scorbutic  affections  of  the  gums.  W. 

COCO-NUT  OIL.  Cocoa-nut  Oil.  Cocoa-nut  Butter.  This  must  not  be  confounded  with 
the  fixed  oil  of  the  chocolate  nut,  which  is  often  called  cocoa-butter,  and  which  has  been 
described  in  Part  I.  {page  620).  The  substance  here  considered  is  the  fixed  oil  of  tho 
coco-nut,  which  is  the  fruit  of  a  species  of  palm,  denominated  botanically  Cocos  nnci/era, 
and  universally  known  by  the  name  of  coeo-nut  tree,  or,  as  it  is  frequently  spelled,  cocoa- 
nut  tree.  The  oil  is  obtained  either  by  expression  or  decoction.  It  is  of  a  tine  white  colour, 
of  the  consistence  of  lard  at  ordinary  temperatures,  becoming  solid,  like  suet,  between  40° 
and  60°,  and  liquid  at  about  80°,  of  a  bland  taste,  and  a  peculiar,  not  disagreeable  odour. 
It  is  readily  dissolved  by  alcohol.  According  to  Brandes,  it  consists  mainly  of  a  peculiar 
fatty  principle,  called  cocin,  which  yields  cocinic  acid  by  saponification.  {Journ.  de  Pharm., 
xxiv.  652.)  It  has  since  been  found  to  contain  several  solid  and  volatile  acids,  ascap- 
roic,  caprylic,  capric,  and  pichuric  acids.  [Ibid.,  3e  ser.,  xv.  69.) 

This  oif  has  been  used  for  various  purposes  in  medicine  and  pharmacy.  Dr.  Tlieophilus 
Thomson  has  found  it  to  possess  virtues  similar  to  those  of  cod-liver  oil,  and  has  used  it 
with  advantage  in  consumption.  In  some  instances  it  appeared  to  arrest  the  progress  of 
phthisis  as  decisively  as  that  oil,  over  which  it  has  the  advantages  of  being  cheaper,  more 
palatable,  and  less  apt  to  produce  nausea.  {Clin.  Led.  on  Pulmonary  Consumption,  Am.  ed., 
p.  128.)  Dr.  J.  H.Warren,  of  Boston,  gives  similar  testimony  in  its  favour.  (Bost.Med.  and 
Surg.  Journ.,  Hi.  377.)  In  Germany  it  has  been  used  in  pharmacy,  to  a  considerable  extent, 
as  a  substitute  for  lard,  to  which,  according  to  Pettenkofcr,  it  is  preferable  on  account  of 
its  less  tendency  to  rancidity,  its  more  ready  absorption  when  rubbed  on  tho  surface  of 
the  body,  and  its  less  liability  to  produce  chemical  changes  in  the  substances  with  which 
it  is  associated.  Thus,  the  ointment  of  iodide  of  potassium,  when  made  with  lard,  becomes 
yellow  in  afewdavs;  while,  if  made  with  coco-nut  oil,  it  remains  unchanged  for  two 
months  or  more.  Vegetable  substances  also  keep  better  in  ointment  prepared  with  this 
oil  than  with  lard.  Besides,  it  takes  up  one-third  more  water,  which  is  a  useful  quality, 
when  it  is  desirable  to  apply  saline  solutions  externally.  To  prepare  it  for  u.se,  nothing 
more  is  ordinarily  necessary  than  to  melt  it  at  a  moderate  heat,  and  strain  it  through 
linen.  If  coloured,  it  may  be  digested  with  powdered  animal  charcoal,  and  subsequently 
filtered  through  paper.  {Am.  Journ.  of  Pharm. ,xx'\x.  331 ;  from  Buchner's  Repertorium, 
1856,485-8.)  Coco-nut  oil  has  been  used  in  the  manufacture  of  soap  ;  but  we  are  told 
that  the  soap  acquires  a  very  offensive  odour  when  long  kept.  A  preparation  has  been 
shown  to  us,  said  to  be  the  liquid  part  of  coco-nut  oil,  prepared  in  London,  and,  under 
the  name  of  coco-olein,  used,  instead  of  the  oil  itself,  as  a  substitute  for  cod-liver  oil.  The 
dose  of  this,  as  well  as  of  the  oil,  is  half  a  fluidounce  three  times  a  day.  If  the  oil  is  used, 
it  may  be  readily  brought  to  the  liquid  state  by  a  gentle  heat,  W. 

COELOCLINE  POLYCARPA  (Alphonse  De  Candolle).  Uyiona polycarpa  (De  Cand). 
Berberin  Tree.  Yellow-dye  Treeof  Smidan.  This  is  a  small  tree,  growing  in  Soudan,  Sierra 
Leone,  and  other  parts  of  Western  Africa,  the  bark  of  which  has  recently  come  into  notice, 
through  the  researches  of  Dr.  Wm.F.  Daniell,  who  has  described  both  the  tree  and  its  bark 
in  a  paper,  published  in  the  Pharmaceutical  Journal  for  Feb.  1857  (p.898).  When  wounded 
the  tree  exudes  a  juice  which  produces  a  yellow  stain  upon  linen,  that  cannot  be  washed 
out.  The  epidermis  of  the  bark  is  greenish-gray,  interrupted  by  occasional  blackish 
patches;  the  inner  layers  are  of  a  golden  yellow,  and  verv  fibrous,  so  that  they  can  be 
separated  in  riband-like  bands.  The  bark  is  moderately  but  (disagreeably  bitter,  and  stains 
the  saliva  yellow.  Water  extracts  its  colour  and  bitterness.  Dr.  Stenhouse  has  ascerUiined 
that  it  contains  berberina,  found  also  in  columho,  and  in  Bcrberis  vulgaris.     Tho  bark  is 
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much  used  in  Africa  for  dyeing  yellow.  In  Sierra  Leone  it  is  employed  topically,  with 
asserted  advantage,  in  the  treatment  of  obstinate  ulcers,  being  applied  both  in  the  state 
of  powder  and  in  decoction.  W. 

COLLINSONIA  CANADENSIS.  Horse-weed.  Horse-halm.  Richweed.  Heal-all. 
Stone-root.  Knot-root.  An  indigenous  plant,  with  a  perennial,  knotty  root,  and  an  herb- 
aceous simple  stem,  about  two  feet  high,  furnished  with  two  or  three  pairs  of  broad 
cordate-ovate,  smooth  leaves,  and  terminating  in  a  pannicle  of  yellow  flowers  in  branched 
racemes.  The  flowers  are  diandrousand  monogynous,  with  a  labiate  calyx  and  corolla,  the 
latter  of  which  has  the  lower  lip  fringed.  The  plant  grows  in  woods  from  Canada  to  the 
Carolinas,  and  flowers  from  July  to  September.  The  whole  plant  has  a  strong  disagree- 
able odour,  and  a  warm  pungent  taste.  It  is  considered  tonic,  astringent,  diaphoretic, 
and  diuretic  ;  and  the  root,  in  substance,  is  said  to  irritate  the  stomach,  and  produce  vom- 
iting, even  in  small  doses.  The  plant  is  used  in  numerous  complaints  in  domestic  prac- 
tice. It  is  preferred  in  the  fresh  state,  as  the  active  principle  is  volatile.  A  decoction 
of  the  fresh  root  is  said  to  have  been  used  with  advantage  in  catarrh  of  the  bladder,  leu- 
corrhcea,  gravel,  dropsy,  and  other  complaints  ;  and  the  leaves  are  applied  by  the  country 
people,  in  the  form  of  cataplasm  or  fomentation,  to  wounds,  bruises,  and  sores,  and  in 
cases  of  internal  abdominal  pains.  AV. 

COLUTEA  AEBORESCENS.  Bladder  Senna.  A  shrub  growing  spontaneously  in 
the  southern  and  eastern  parts  of  Europe,  and  cultivated  in  gardens  as  an  ornamental 
plant.  Its  leaves  are  pinnate,  consisting  of  from  three  to  five  pairs  of  leaflets,  with  an 
odd  one  at  the  end.  The  leaflets  are  obovate,  slightly  emarginate,  smooth,  and  of  a  deep- 
green  colour  on  the  upper  surface,  grayish-green  and  somewhat  pubescent  beneath.  The 
flowers  are  yellow,  and  the  fruit  vesicular,  whence  the  plant  derived  its  vulgar  name. 
The  leaflets  are  purgative,  and,  in  some  parts  of  Europe,  are  used  as  a  substitute  for  senna, 
which  is  said  to  be  sometimes  adulterated  with  them.  Bladder  senna  is  comparatively 
very  feeble.  It  is  administered  in  infusion  or  decoction,  of  which  the  dose  is  about  half  a 
pint,  containing  the  virtues  of  from  one  to  three  ounces  of  the  leaves.  "VV. 

COLZA  OIL.  This  is  an  oil  expressed  from  the  seeds  of  the  Brassica  campesiris^  or 
field  cabbage,  a  cruciferous  plant  which  grows  wild  through  the  greater  part  of  Europe, 
and  is  largely  cultivated  in  France  and  Germany,  where  the  fields,  at  its  period  of  flower- 
ing, are  beautiful  with  its  bright-yellow  blossom*.  It  is  cultivated  for  the  sake  of  the  oil, 
obtained  by  expression  from  its  seeds,  which  is  largely  used  in  the  arts,  though,  in  conse- 
quence of  its  unpleasant  taste,  unfitted  for  the  table.  W. 

COMPTONIA  ASPLENIFOLIA.  Sweet  Fern.  A  shrubby,  indigenous  plant,  named 
from  the  resemblance  of  its  leaves  to  the  spleenwort  feim,  and  belonging  to  the  Linnsean 
class  and  order  Monceeia  Triandria.  It  grows  in  thin  sandy  or  stony  woods,  from  New 
England  to  Virginia.  All  parts  of  it  possess  a  resinous  spicy  odour,  which  is  increased 
when  the  plant  is  rubbed.  It  is  said  to  be  tonic  and  astringent,  and  to  be  occasionally 
used  in  domestic  practice  as  a  remedy  in  diarrhoea,  and  various  other  complaints.  It  is 
employed  in  the  form  of  decoction.  "W. 

CONIOSELENIUM  CANADENSE.  Hemlock  Parsley.  [Gray's  Manual,  p.  154.) 
This  plant  grows  in  swamps  in  the  northern  parts  of  the  United  States  and  in  Canada. 
It  has  recently  come  into  notice  as  one  of  a  combination  of  native  plants,  recommended 
as  having  peculiar  eflicacy  in  dysentery,  by  Mr.  Wm.  Kerr.  After  experimenting  with 
a  great  variety  of  medicines,  officinal  and  non-officinal,  in  this  complaint,  Mr.  Kerr  be- 
lieved that  he  had  hit  on  a  combination  having  special  powers  in  its  cure ;  and  other  prac- 
titioners in  Canada  join  with  him  in  recommending  it  from  their  own  experience.  The 
constituents  of  this  compound  are  four  officinal  medicines,  opium,  stramonium,  dulcamara, 
and  digitalis,  and  three  non-officinal.  Slum,  lineare,  Cicuta  m.aculata,  and  Co7iio selenium 
Catiadense.  [Edin.  Med.  Journ.,  June,  I860,  p.  HOC.)  The  parts  of  the  plant  used,  and 
the  mode  of  preparing  them,  are  not  mentioned  in  the  paper ;  and  the  preparation  would 
scarcely  have  been  noticed  here,  except  that  attention  is  called  to  a  new  medicine,  Coniose- 
lenium  Canadense,  which  may  possibly  possess  useful  remedial  properties,  and  is  worthy 
of  being  further  investigated.  W. 

CONTRAYERVA.  Contrayerva.  This  is  the  root  of  Dorstenia  Contrayerva,  and  form- 
erly held  a  place  in  the  secondary  catalogue  of  the  U.  S.  Pharmacopoeia,  but  was  dismissed 
at  the  late  revision,  and  has  now  ceased  to  be  officinal.  The  plant  belongs  to  Tetrandria 
Monogynia  of  the  Linnsean  system,  and  to  the  natural  order  Urticaceffi.  The  following 
is  its  generic  character  : — "  Receptacle  common,  one-leafed,  fleshy,  in  which  solitary  seeds 
are  nestled."  (  Willd.)  This  plant  has  a  perennial,  fusiform,  branching,  rough,  compact 
root  or  rhizoma,  which  sends  up  several  leaves  of  an  irregular  shape,  about  four  inches  in 
length,  lobed,  serrated,  pointed,  and  placed  upon  long  radical  footstalks,  which  are  winged 
towards  the  leaves.  The  scapes  or  flower-stems  are  also  radical-,  rise  several  inches  in 
height,  and  support  irregular  quadrangular  receptacles,  which  contain  male  and  female 
flowers,  the  former  having  two  stamens,  the  latter  a  single  style.  The  capsule,  when  ripe, 
possesses  an  elastic  power,  by  which  the  seeds  are  thrown  out  with  considerable  force. 
The  plant  grows  in  Mexico,  the  West  Indies,  and  Peru.  The  root  (rhizoma)  is  the  officinal 
portion.     According  to  Pereira,  however,  the  contrayerva  of  the  shops  is  the  product  of 
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D.  BriwilionsU,  and  is  brought  from  Brazil.  Tho  term  contrayorba,  in  the  languago  of 
thoSpuuirih  Amoricims,  sij^uiflon  eouH(erj)oiiionor(intidoie,Hnd  was  applied  to  thin  root  under 
the  improiwioti  that  it  hud  tho  property  of  counteracting  all  kinds  of  poison.  Tho  proba- 
bility in  that  tho  root  »«)ld  ait  contrayeroa  is  dtfrived  from  8uvoral  »j)ecie«  of  Dorhteniu, 
among  wliicli,  hoaidea  D.  Contruyerva,  two  others  are  mentioned  by  Dr.  Houston,  D. 
UouDtonUt  and  D.  Drakenn,  tho  former  growing  near  Campeachy,  the  latter  near  Vera 
Cruz.  It  is  referred  by  Dr.  Martins  also  to  D.  JiraaUiensiM,  growing  in  Jamaica,  Trinidad, 
and  Brazil.    D.  Contrayerva  was  the  only  one  recognised  in  the  I'harmacojKijia. 

Properties.  Tho  root,  as  found  in  our  shops,  is  oblong,  an  inch  or  two  in  length,  of  vary- 
ing thicliness,  very  hard,  rough,  and  solid,  of  a  reddish-brown  colour  externally,  and  palo 
within  ;  and  has  numerous,  long,  slender,  yellowish  fibres  attached  to  its  inferior  oart. 
Tho  odour  is  aromatic ;  tho  tasto,  warm,  slightly  bitterish,  and  pungent.  Tho  fibres  nave 
loss  tasto  and  sintsll  than  the  tuberous  portion.  The  sensible  properties  are  extracted  by 
alcohol  and  boiling  water.  Thodecocti<m  is  highly  mucilaginous.  The  tincture  reddens 
infusion  of  litmus,  and  lets  fall  a  jirecipitato  on  tho  addition  of  water.  The  root,  so  far  as 
we  know,  has  not  yot  been  analyzed,  but  contains  starch  and  a  volatile  oil.  Contrayerva 
is  a  stinmlant  tonic  and  diaphoretic,  and  has  been  ^iven  in  low  states  of  fever,  malignant 
eruptive  diseases,  some  forms  of  dysentery  and  dnirrhoea,  and  other  diseases  requiring 
gentle  stimulation.  It  is  very  seldom  used  in  this  country.  The  dose  of  the  powdered 
root  is  about  half  a  drachm.  W. 

CON  VALLARIA  MAJALIS.  Lily  of  the  Valley.  This  charming  little  garden  flower 
is  a  native  of  Europe,  and  is  found  growing  wild  in  the  United  States,  upon  tho  highest 
raountainj  of  Virginia  and  Carolina.  The^M>e;-s  have  a  strong,  delightful  odour,  which 
is  in  a  great  measure  lost  by  drying.  Their  taste  is  nauseous,  bitter,  and  acrid,  G.  P. 
Walz  has  found  in  the  herb  and  root  two  peculiar  principles,  one  crystalline  and  acrid, 
which  he  calls  convallarin,  the  other  amorphous  and  bitter,  and  named  convnllamarin. 
For  the  mode  of  preparing  them  the  reader  is  referred  to  the  Ain.  Journ.  of  P harm.  (Nov. 
1859,  p.  577).  Convallarin  is  in  colourless  rectangular  prisms,  scarcely  soluble  in  water, 
but  sutHciently  so  to  render  the  solution  acrid,  and  to  cause  it  when  shaken  to  foam  like 
soap  and  water.  It  is  easily  dissolved  by  alcohol.  Its  composition  is  represented  by  the 
formula  C„Hj,On.  It  is  a  glucoside.  Convallamarin  is  a  white  powder,  very  bitter,  and 
afterwards  sweetish,  soluble  in  water  and  alcohol,  but  not  in  ether.  This  also  is  a  gluco- 
side. Its  composition  is  O^gH^O.^^.  Taken  internally  the  flowers  are  said  to  bo  emetic  and 
cathartic,  and  their  extract  purges  actively  in  the  dose  of  half  a  drachm.  They  were  form- 
erly used  in  epilepsy  and  again.st  worms.  At  present  they  are  employed  only  as  a  sternu- 
tatory, for  which  purpose  they  are  dried  and  reduced  to  a  coarse  powder.  The  root,  which 
is  also  bitter,  has  similar  purgative  properties,  and,  reduced  to  powder,  is  said  to  be  sternu- 
tatory. From  tho  analysis  of  Mr.  Walz,  it  is  probable  that  the  virtues  reside  in  the  whole 
plant,  and  that  it  combines  emetic  and  cathartic  with  tonic  properties.  The  effects  on  the 
system  of  the  two  principles  above  mentioned  have  been  investigated  by  Dr.  II.  Marme, 
oV  Germany,  with  the  following  results.  Co7ivaUarin,  in  doses  of  3  or  4  grains,  acts  as  a 
purgative,  without  observable  inconvenience  to  the  animals  acted  on  ;  convallamann, 
even  in  small  doses,  produces  active  vomiting,  whether  given  by  the  mouth  or  injected 
into  the  subcutaneous  tissue,  or  directly  into  the  veins.  The  latter  principle  acts  specially 
on  the  heart,  at  first  diminishing  tho  number  of  its  pulsations,  and  afterwards  rendering 
them  more  frequent  and  irregular,  and  causing  death  in  a  few  minutes  after  the  intro- 
duction of  the  poison.  The  heart  appears  to  be  paralyzed,  and  cannot  be  excited  after 
death.  Tho  principle  acts  on  the  heart  through  the  vagi  nerves,  and  resembles  digitalis 
in  its  mode  of  operation.  From  6  to  8  milligrammes  caused  death,  when  injected  into 
the  cervical  vein  in  rabbits,  15  to  20  in  dogs.  {N.  V.  Med.  Journ.,  Nov.  18G7,  p.  166; 
Schmidt's  Jahrbuch,  1867,  v.  166.)  "W. 

CONVALLAKIAPOLYGONATUM.  Linn.  Polygonntumuniflorum.  Dcsfontaines. 
— Solomon's  Seal.  A  perennial,  herbaceous,  European  plant,  the  root  of  which  is  hori- 
zontal, jointed,  white,  and  marked,  at  short  intervals,  with  small  circular  impressions, 
which  bear  a  remote  resemblance  to  those  made  by  a  seal,  and  have  served  to  give  a  name 
to  the  plant.  The  root  is  inodorous,  and  of  a  sweetish  mucilaginous  taste,  followed  by  a 
slight  degree  of  bitterness  and  acrimony.  It  is  said  to  be  emetic.  In  former  times  it  was 
used  externally  in  bruises,  especially  those  about  the  eyes,  in  tumours,  wounds,  and  cuta- 
neous eruptions,  and  was  highly  esteemed  as  a  cosmetic.  At  present  it  is  not  emj)loyed, 
though  recommended  by  Hermann  as  a  good  remedy  in  gout  and  rheumatism.  The  berries 
and  flowers  are  said  to  be  acrid  and  poi.«onous.  C.  multi flora  (Polygonntum  multiflorum, 
Desf. ),  which  grows  both  in  this  country  and  Europe,  is  analogous  to  the  preceding  in 
properties.  Dr.  John  H.  Ranch  found  two  fluidounces  of  a  decoction,  made  by  boiling 
two  ounces  of  the  root  in  a  pint  of  milk,  to  produce  nausea,  a  cathartic  efl'ect,  and  either 
diaphoresis  or  diuresis.  He  used  it  advantageously  as  an  iniernal  remedy  in  piles,  and 
externally  in  tho  form  of  decoction,  in  the  affection  of  the  skin  resulting  from  the  poison- 
ous exhalations  of  certain  plants.  {Inaugural  Essay,  March,  1849.)  W. 

CONVOLVULUS  PANDURATUS.  Wild  Potato.  Under  this  name,  the  root  of 
Convolvulus  panduratus  was  formerly  recognised  in  the  secondary  list  of  the  U.  S.  Pbarma- 


1578  Copal.  PART  iir. 

copoeia,  from  which,  however,  it  was  dismissed  at  the  recent  revision.  The  wild  potato 
plant  (for  a  figure  of  which  see  Barton'' s  Med.  Bot.  i.  249)  has  a  perennial  root,  and  a  round, 
purplish,  procumbent  or  climbing  stem,  which  twines  around  neighbouring  objects,  and 
grows  sometimes  twelve  feet  in  length.  The  leaves,  which  stand  alternately  on  long  pe- 
tioles, are  broad,  heart-shaped  at  the  base,  entire  or  lobed  on  the  sides  like  a  guitar  or 
violin,  somewhat  acuminate,  deep-green  on  the  upper  surface,  and  paler  beneath.  The 
flowers  are  in  fascicles,  upon  long  axillarj-  peduncles.  The  calyx  is  smooth  and  awnless ; 
the  corolla,  tubular,  campanulate,  very  large,  white  at  the  border,  but  purplish-red  at  the 
ba.se.  The  plant  is  indigenous,  growing  throughout  the  United  States  in  sandy  fields  and 
along  fences,  and  flowering  from  June  to  August.  A  variety  with  double  flowers  is  culti- 
vated in  the  gardens  for  the  sake  of  ornament.  The  root,  which  was  the  ofiicinal  part,  13 
very  large,  two  or  three  feet  in  length,  about  three  inches  thick,  branched  at  the  bottom, 
externally  of  a  brownish-yellow  colour,  and  full  of  longitudinal  fissures,  internally  whitish 
and  milky,  and  of  a  somewhat  acrid  taste.  The  wild  potato  is  feebly  cathartic,  and  has 
been  proposed  as  a  substitute  for  jalap,  but  is  scarcely  used.  It  is  thought  also  to  be  diu- 
retic, and  has  been  employed,  with  supposed  advantage,  in  strangury  and  calculous  com- 
plaints. Dr.  Ct  M.  Maclean  considers  it  one  of  the  best  diuretics  he  has  used, when  given 
in  infusion.  {N.  Y.  Journ.  of  Med., x.  375.)  Forty  grains  of  the  dried  root  are  said  to  purge 
gently.  W. 

COPAL.  A  resinous  substance,  brought  from  the  East  Indies,  South  America,  and 
the  eastern  and  western  coasts  of  Africa,  but  most  abundantly  from  the  first  mentioned 
source.  It  is  the  concrete  juice  of  difl'erent  trees,  and  is  furnished  by  exudation.  The  East 
India  copal  has  been  ascribed  to  the  Vateria Indica  of  Linn.,  the  Elxocarpus  copaliferus 
of  Ketzius  ;  and  the  Brazilian,  by  Martins  and  Hayne,  probably  with  justice,  to  difterent 
species  of  Hymenaca.  There  is  some  reason  to  believe  that  the  East  India  copal  is  also  the 
product  of  a  Hymenaja;  at  least  a  specimen  of  this  resin  was  collected  by  M.  Pcrottet 
from  the  Hyme'niea.  verrucosa,  which  he  found  growing  in  the  Isle  of  Bourbon.  This  tree 
is  a  native  of  Madagascar,  and  probably  of  the  neighbouring  parts  of  Africa  ;  and  M.  Pe- 
rottet  was  informed  that  the  copal  of  India  is  taken  thither  by  the  Arabs  of  Muscat,  who 
obtain  it  from  the  east  coast  of  Africa.  ( Journ.de  Pharm.,  3e  ser.,  i.  406.)  It  is  stated  by 
Mr.  James  Vaughan,  who  was  stationed  as  army  surgeon  at  Aden  in  Arabia,  that  copal 
is  taken  to  that  port  from  the  African  coast  opposite  the  island  of  Zanzibar,  where  it  is 
said  to  be  dug  up  from  the  earth.  {Pharm.  Journ.,  xii.  385.)  Col.  Playfair,  British  Consul 
at  Zanzibar,  has  sent  to  the  Kew  Museum  specimens  of  the  bark  of  a  tree,  with  the  resin 
in  situ,  and  specimens  of  the  collected  resin,  and  of  the  fruit  of  the  tree,  which  leave  little 
doubt  that  the  Zanzibar  copal  is  obtained  from  the  Hymenica  Mozambicensis.  On  the 
same  authority  it  is  stated  that  the  value  of  the  copal  exported  from  Zanzibar  in  the 
year  1863-4,  amounted  to  163,353  dollars,  of  which  5000  dollars'  worth  was  sent  to  the 
United  States.  {Am.  Journ.  of  Pharm. ,  May ,  1866,  p.  255;  from  Lond.  Phar-m.  Jou7-n.) 
In  a  later  communication  from  Dr.  John  Kirk,  dated  Zanzibar,  March  20,  1865,  it  is 
stilted  that  the  smooth  copal,  exported  from  that  region,  is  obtained  from  the  Trachylobium 
Mommbicense,  Kl.,  a  small  tree  or  bush,  distinguished  by  its  rounded  head  of  glossy 
leaves,  with  groups  of  white  flowers  at  the  ends  of  the  branches.  The  trunk  and  limbs 
are  covered  with  a  clear  resinous  exudation,  portions  of  which,  after  solidifying,  drop  to 
the  ground  and  are  collected,  while  other  portions  are  broken  from  the  tree.  This  kind 
of  resin  is  always  smooth,  and  is  exported  to  India.  Another  variety,  with  an  indented 
goose-flesh  surface,  known  in  the  English  market  as  anime,  is  dug  from  the  earth,  and, 
though  the  product  of  forests  now  extinct,  originated  probably  from  the  same  tree,  as 
specimens  of  the  recent  gum,  which  had  dropped  from  the  tree,  and  been  some  time  buried 
in  the  sand,  present  similar  surface  marking,  and  in  other  respects  exhibit  similar  phy- 
sical properties.  {Phar^n.  Journ.,  May,  1869,  p.  654.)  In  papers  contained  in  the  Pharm. 
Journ.  (xvi.  369  and  423),  Dr.  W.  F.  Daniell  has  given  an  account  of  several  varieties  of 
copal  produced  on  the  coast  and  interior  parts  of  Western  Africa,  from  Sierra  Leone  to 
Angola  and  Benguella,  and  exported  in  large  quantities.  Those  from  Sierra  Leone,  which 
are  most  highly  valued  for  their  superior  hardness  and  transparency,  are  said  by  Dr. 
Daniell  to  be  derived  from  the  Ouibourtia  copallifera  of  Bennett,  a  large  tree,  growing 
preferably  in  mountainous  regions,  and  very  nearly  related,  botanically,  to  the  Hymenseae, 
which  produce  copal  in  other  regions.  The  drug  is  mostly  collected,  not  from  the  tree 
itself,  but  from  the  beds  and  borders  of  streams,  into  which  it  is  washed  down,  during 
the  rains,  from  the  hillsides,  in  the  soil  of  which  it  had  been  deposited.  Copal  varies  in 
appearance  and  properties  as  procured  from  different  sources.  It  is  in  roundish, 
irregular,  or  flattish  pieces,  often  rough  over  the  surface,  probably  from  the  impression 
of  sand  in  its  soft  state,  colourless,  yellowish,  or  brownish-yellow,  more  or  less  trans- 
parent, very  hard,  with  a  shining,  conchoidal  fracture,  inodorous  and  tasteless,  of  a 
sp.gr  varying  from  1-045  to  1-139,  insoluble  in  alcohol,  soluble  in  ether  and  slightly  . 
so  in  oil  of  turpentine.  Some  varieties  unite  with  alcohol,  if  suspended  in  its  vapour 
while  boiling.  By  heat  it  melts  and  is  partially  decomposed,  becoming  thereby  soluble  in 
alcohol  and  oil  of  turpentine.  It  is  not  a  proximate  principle,  but  consists  of  various  resina- 
united  in  diflerent  proportions.  The  East  India  or  African  copal  is  described  by  Mr.  Schin- 
dler  as  of  a  globular  form,  softer  and  more  transparent  than  the  other  varieties,  with  a 
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■urfiuc  Hlwaysclcnr,  ftnd  havlntj  nn  ftgrftoahlo  »moll  whon  hoftted.  It  is  roadlly  and  frooly 
dissolvotl  by  tlio  oiU  of  turjM'iitmt)  ami  rosuMimry  wlini  )i(ir<',  but  not  by  thowj  fluids  whon 
rendort'd  rc!!*iii<)U«  by  ago.  It  is  niorn  readily  fusiblo  tlum  thi;  othi-ra,  and  make*  tho  bent 
variiisli.  Tlio  Wfst  India  copal  is  in  flat  pitsces,  Htddoni  Wfijjfhin^^  more  than  three  ounces, 
randy  containing  insects,  very  hard,  of  a  rougli  apiKMirance,  of  a  yellowish  colour,  and 
without  smell  or  taste.  It  is  much  lf.ii8  readily  dissolved  by  oil  of  tur|)entine  than  the  East 
India  variety,  swells,  but  doss  not  dissolve  in  oil  of  rosemary,  and  is  slightly  soluble  in 
absolute  alcohol.  A  third  kind,  probably  also  American,  is  in  convex  or  concave  nieces, 
about  a  pound  in  weight,  often  containing  insects  and  other  impurities.  In  solubility  it 
resembles  the  la.xt  mentioned  variety,  in  fusibility  is  intermediate  between  it  and  thcKast 
Indian,  and  is  altogether  inferior.  (I'harm.  Juiirn.,  Aug.  18jO.  )  The  African  or  Sierra  Le- 
one  copal  is  described  by  Dr.  Daniell  as  occurring  "  in  small  round  tears,  or  irregular  conical 
and  smooth  nodulated  masses,  seldom  exceeding  in  size  an  ordinary  duck  egg.  They  are 
covered,  to  a  greater  or  less  extent,  bv  a  peculiar  white  efllorescence,  which  increases  by 
age.  Their  colour  graduates  from  a  pale-green  to  a  lemon  or  dull-yellow."  {Ibul.,xv\.  3(59.) 
Dr.  Welwitsch,  "  in  Notes  and  Observations  on  the  subject  ofconal,  made  during  his  travels 
i  11  AV'est  Africa,"  states  that  this  drug  is  mostly  found  in  sandy  soil,  in  the  hilly  districts,  along 
the  w  hole  coast  of  Angola,  where  its  prevalence  coincides  with  that  of /lrfan.yonmr/i^i<a<n.  It 
i.-  dug  from  the  earth,  or  found  in  spots  where  it  has  been  collected  by  the  washing  of  the;  rains, 
or  laid  bare  by  earth-falls  ;  and  the  quantity  annually  collected  in  this  region,  and  exported 
(Vom  lienguella,  from  1850  to  1860, was  1,000,000  pounds.  Thesurface,  like  that  descrioed  by 
Dr.  Daniell,  is  covered  with  a  whitish  earthy  crust,  sometimes  exhibiting  veins  or  network, 
jirobably  produced  by  attrition  in  their  conveyance  by  floods  from  their  original  site.  {Am. 
Journ.  of  Pharin. ,Sc\)t.  1866,  p.  439  ;  from  Gardener's  Chronicle.)  Crude&nd  scraped co\i&l 
are  also  known  in  the  market ;  the  former  of  a  dull  opaque  appearance  externally,  the  latter 
much  clearer  and  more  transparent,  inconsequence  of  being  deprived  of  its  outer  coat.  The 
j)rocessofa<rrrt/ji«5f  is  said  to  consist  in  the  removal  of  the  exterior  portion  by  means  of  an  alka- 
line .solution,  which  readily  dissolves  copal.  This  resin  is  used  chiefly  in  making  varni.shes. 
For  a  paper  by  il.  H.  Violette  on  the  preparation  of  copal  varnish,  see  the  American  Jour- 
nal of  Pluirviacy  (March,  18G3,  p.  140).  M.  Violette  states  that  certain  varieties  of  copal 
used  for  varnish,  which  are  not  naturally  soluble  in  ether,  oil  of  turpentine,  benzine,  pe- 
troleum, &c.,  become  soluble  in  these  menstrua,  whether  cold  or  hot,  by  being  heated  in 
close  vessels  to  the  temperature  of  350°  to  400°,  and  thus  yield  excellent  varnishes  without 
loss  of  matter ;  and  the  same  resin,  heated  as  above  with  one-third  of  linseed  oil  and  three- 
fourths  of  oil  of  turpentine,  gives  directly  a  clear,  limpid,  slightly  yellowish  varnish,  fit  for 
the  mo.st  delicate  uses.  [Journ.  de  Pharm.,4e  ser.,  iv,  284.)  "W. 

COPPER,  BLACK  OXIDE  OF.  This  is  the  protoxide  of  copper,  CuO,  obtained  mo.st 
conveniently  by  heating  to  redness  the  nitrate.  This  oxide,  in  the  form  of  ointment,  made 
by  mixing  four  parts  with  thirty  of  lard,  has  been  used  in  frictions,  practised  twice  a  day, 
for  the  removal  of  chronic  indurations  of  the  glands.  (Hoppe,  Ann.  de  Therap.,  1855,  p. 
251.)  B. 

CORAL.  A  substance  found  at  the  bottom  of  the  Mediterranean  and  other  seas,  form- 
erly considered  as  a  plant,  but  now  universally  admitted  to  belong  to  the  animal  king- 
dom. Thererf  coral  ( Coralliurnruhrutn  of  Lamarck,  Isis  nohilis  of  Linn  )  is  in  the  form  ot  a 
small  shrub,  a  foot  or  two  in  height,  with  a  stem  sometimes  an  inch  or  two  in  thickness, 
fixed  to  the  rock  by  an  expansion  of  the  base,  divided  above  into  branches,  and  covered 
with  a  pulpy  membrane,  which  is  properly  the  living  part,  and  which  is  removed  when  the 
coral  is  collected.  The  central  portion  is  extremely  hard,  of  various  shades  of  red,  sus- 
ceptible of  a  brilliant  polish,  longitudinally  striated,  and  formed  of  concentric  layers, 
which  are  rendered  obvious  by  calcination.  Its  chief  constituent  is  carbonate  of  lime, 
which  is  coloured  by  oxide  of  iron,  and  united,  as  in  similar  calcareous  products,  with 
more  or  less  animal  matter.  It  was  formerly  highly  esteemed  as  a  remedy,  but  is  in  no 
respect  superior  to  prepared  oyster-shell,  or  other  form  of  carbonate  of  lime,  derived  from 
the  animal  kingdom.  It  was  employed  in  fine  powder,  or  in  ditterent  preparations,  such 
:id  troches,  syrups,  conserves,  &c.  At  present  it  is  valued  chiefly  as  an  ornament.        W. 

CORALLINE.  Poeonin.  A  colouring  or  dyeing  material,  derived  from  rosoHe  acid, 
which  is  itself  derived  from  carbolic  or  phenic  acid,  by  its  oxidation.  It  is  formed  by 
exposing  together  rosolic  acid  and  ammonia  to  a  heat  of  300°  F.  A  solid  substance  is 
thus  obtained,  in  scales  of  a  peony  redness,  with  reflected  green  or  dull-yellow  rays,  al- 
most in.soluble  in  water,  soluble  in  alcohol  and  the  fixed  oils,  and  having  all  the  char- 
acters of  an  amide  acid.  Dr.  Ambrose  Tardieu,  having  met  with  some  extraordinary 
ca.ses  of  a  severe  vesicular  eruption  upon  the  feet,  attended  with  violent  inflammation 
and  swelling,  and  with  general  febrile  symptoms;  and  having  been  disposed  to  ascribe 
the  affection  to  the  poisonous  properties  of  the  colouring  matter  contained  in  a  reti  silk, 
out  of  which  socks,  slippers,  stockings,  «S;c.,  worn  by  the  sufferers,  had  been  made,  re- 
solved to  determine  the  accuracy  of  his  impressions  by  experiment.  He  first  satisfied 
hjmself  that  the  suspected  material  contained  no  mineral  substance,  and  then,  aided  by 
a  chemist,  M.  Z.  Roussin,  proceeded  to  search  for  some  organic  principle  to  which  the 
effects  might  be  traced.  The  red  .silk  socks,  to  which  the  eruption  in  the  first  case  that 
occurred  to  him  was  ascribed,  were  first  treated  by  water  in  diflerent  states;  cold,  hot, 
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feebly  acidulated,  and  alkaline  ;  but  yielded  nothing  to  the  menstruum.  They  were  then 
immersed  in  boiling  alcohol  of  85°,  which  quickly  dissolved  the  red  colouring  matter. 
By  evaporating  the  alcoholic  solution  thus  made,  an  extract  was  obtained,  which,  on 
beino-  injected  in  alcoholic  solution  into  the  areolar  tissue  of  a  dog,  rabbit,  and  frog,  pro- 
duced death  in  all,  in  the  frog  in  4  hours,  in  the  dog  after  36  hours,  and  the  rabbit  later; 
the  two  latter  animals  having  been  copiously  and  almost  incessantly  purged.  The  col- 
ourino-  matter  was  thus  shown  to  be  very  poisonous.  To  determine  whether  the  poison- 
ous colouring  material  was  coralline,  as  they  suspected,  some  of  this  substance  was  ob- 
tained from  M.  Persoz.  Three  varieties  of  coralline  were  presented  ;  one  pure,  the  other 
the  coralline  red  of  commerce,  and  the  third  coralline  yellow.  It  was  with  the  pure 
coralline  that  they  operated.  An  alcoholic  solution  was  injected  into  animals  as  before, 
with  the  same  result.  A  dog  was  killed  by  20  centigrammes  (about  3  grains),  a  rabbit 
by  half  the  quantity,  and  a  frog  by  5  centigrammes,  or  less  than  a  grain.  In  the  dog  and 
rabbit,  there  was  violent  purgation,  with  intense  fever  and  progressive  prostration,  and 
the  leg  of  the  side  in  which  the  injection  had  been  made  was  very  painful.  After  death 
the  neighbourhood  of  the  wound  was  found  suppurating,  the  stomach  sound,  and  the 
intestines  distended,  with  signs  of  violent  inflammation  of  the  mucous  membrane;  the 
liver  presented  evidences  of  fatty  degeneration ;  and  the  lungs  appeared  as  if  dyed  by  the 
colouring  matter,  exhibiting  a  very  beautiful  scarlet  hue  throughout  their  whole  ex- 
tent, and  over  their  whole  surface.  M.  Roussin  succeeded  in  extracting  a  portion  of  the 
colouring  matter  from  the  lungs  and  liver,  and  dyeing  with  it  a  skein  of  silk.  These  ex- 
periments are  very  interesting  in  a  medico-legal  point  of  view;  as  coralline  might  be 
readily  detected  in  this  way,  if  at  any  time,  accidentally  or  otherwise,  the  cause  of  fatal 
results.  Hitherto  the  effects  on  the  human  subject  have  been  confined  to  the  painful  cu- 
taneous affection,  which  has  been  so  satisfactorily  traced  to  contact  of  the  skin  with  the 
silk  fabrics  dyed  with  it;  but,  even  in  these  cases,  there  were  serious  constitutional 
symptoms,  as  fever,  headache,  giddiness,  and  nausea,  which  probably  proceeded  in  part 
from  the  absorption  of  the  poison.  (Journ.  de  Pharm.,  Avril,  1869,  p.  262.) 

From  a  late  communication  by  M.  Tardieu,  it  appears  that  coralline  is  not  the  only 
colouring  material  capable  of  producing  local  poisoning  ;  as  red  socks  or  stockings  dyed 
with  anilin  red  have  given  rise  to  accidents.  These  two  colours  may  be  distinguished  in 
tissues.  Anilin  red  disappears  very  rapidly  by  contact  with  ammonia ;  but  the  colour 
reappears  by  the  addition  of  an  acid,  or  by  the  evaporation  of  the  alkali.  Coralline  red 
is  not  dissolved  by  cold  water,  yields  a  slight  colour  to  boiling  water,  but  rapidly  disap- 
pears from  the  tissue  under  the  action  of  boiling  alcohol.  Alkalies  brighten  the  colour 
without  changing  it;  acids  precipitate  the  colouring  matter  in  yellow  flakes.  (^Ibid.,  Mai, 
1869,  p.  371.) 

Other  cases  of  local  poisoning  from  the  wearing  next  the  skin  of  silks  dyed  with  cor- 
alline, or  other  similar  matter,  have  been  recorded  in  the  journals,  among  which  may  be 
mentioned  two  described  in  the  Med.  Times  and  Qaz.  (April,  1869,  p.  421).  W. 

CORALLORHIZA  ODONTORHIZA.  {Gray's  Manual,  ^A'oZ.)  Coral-root  This  is  a 
leafless  herb,  sending  up  from  a  coral-like  rhizoma,  a  simple  scape  or  flower-stem,  from  6 
to  16  inches  high,  furnished  with  sheaths  instead  of  leaves,  of  a  light-brown  or  purplish 
colour,  and  bearing  small,  greenish-brown  flowers  in  a  long  spike.  The  plant  grows 
throughout  the  United  States  east  of  the  Mississippi.  It  issupposed  by  some  to  be  para- 
sitic, attaching  itself  to  the  roots  of  trees,  and  nourished  from  them.  The  root  or  rhi- 
zoma is  the  part  used.  It  is  much  branched  and  toothed,  and  of  a  brown  colour,  and  from 
its  resemblance  to  coral  in~  appearance  gave  name  to  the  plant.  It  has  a  strong  pecu- 
liar odour,  and  an  astringent  bitterish  taste.  It  holds  a  high  place  in  the  Materia  Medica 
of  the  "  eclectics,"  being  considered  by  them  as  an  energetic  diaphoretic,  and,  as  it  is  des- 
titute of  general  stimulant  properties,  is  given  in  fevers  and  inflammatory  affections.  It  is 
administered  in  powder,  in  the  dose  of  thirty  grains,  every  two  hours.  W. 

CORIARIA  MYRTIFOLIA.  Redoul,  Fr.  This  is  a  shrub  indigenous  in  the  South  of 
France,  and  growing  also  wild  in  Spain,  Italy,  and  Barbary.  It  is  sometimes  cultivated 
in  gardens  on  account  of  its  handsome  foliage.  The  leaves,  which  are  used  for  dyeing  black, 
were  at  one  time  employed  to  a  considerable  extent  in  France  in  the  adulteration  of  senna. 
The  fruit,  resembling  berries  in  form,  are  black,  and  about  the  size  of  a  pea.  Both  these  and 
the  leaves  are  poisonous  in  large  doses,  and  several  instances  of  death  are  on  record  from 
eating  the  fruit.  They  are  supposed  to  act  as  a  narcotic,  as  a  child  under  their  influence 
appeared,  half  an  hour  after  taking  them,  as  if  in  a  state  of  drunkenness,  with  loss  of 
speech,  foaming  at  the  mouth,  livid  face,  and  convulsive  movements,  and  died  at  the  end 
of  17  hours.  The  stomach  upon  examination  showed  scarcely  any  signs  of  phlogosis. 
(Merat  et  DeLens  )  M.  Riban  has  discovered  in  the  fruit  a  peculiar  principle,  on  which  he 
believes  their  poisonous  properties  depend,  and  to  which  he  has  given  the  name  of  coW- 
amyrtin.  This  is  in  the  form  of  white  crystals,  inodorous,  excessively  bitter,  and  extremely 
poisonous.  It  is  but  slightly  soluble  in  water  hot  or  cold,  but  freely  so  in  alcohol,  ether, 
chloroform,  and  benzole.  Its  composition  is  represented  by  the  formula  C4oH280ig.  It 
ranks  with  the  glucosides.  About  three  grains  of  it  killed  a  dog,  first  vomiting,  then  caus- 
ing severe  convulsions,  and  death  in  an  hour  and  a  quarter.    M.  Riban  obtained  it  by  treat- 
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iug  the  juico  of  the  fresh  or  an  infusion  of  the  dried  fruit  nnd  lenvon  first  with  acetate  of 

loud,  tlion  with  sulphuretted  hydrnjjon  to  throw  down  the  lend,  conoentratinp  the  flitored 

liijuid  to  a  syruity  consintence,  and  iigitiitiiiK  this  with  ether,  wliich  extracted  the  poinon, 

l_^  and  yielded  it  on  evaporation.  {Jmirn.  de  I'harrn.,  Juin,  1804,  p.  487.) 

V^h      TiKit-poison.    In  New  Zealand  a  poisonous  plant,  known  aa  the  toot-plant,  has  proved 

■TTery  destructive  to  the  duuieslic  aniniaU  of  the  settlers.     Dr.  W.  Lauder  Lindsay,  in  a 

Journey  throui;h  New  Zi-aland,  had  an  opportunity  of  examining  the  plant  and  itselfect«. 
Id  fuund  it  to  bo  the  Coriaria  ruaci/ulia  of  Linnaju.s  {C.aarmentotia,  Forst.),  and  in  its 
action  on  the  system  to  bo  an  irritant  narcotic.  For  an  elaborate  account  of  the  toot- 
plant,  anil  its  poisonous  etlects,  the  reader  is  referred  to  papers  by  Dr.  Lindsay  in  the  JiHi- 
is/t  ami  Foreign  Meilico-r.hirun;ical  Review  (July,  1865,  ]>.  158,  and  Oetob.  18(j8,  p.  405). 
From  these  it  appears  that  more  than  one  species  of  Coriaria  inhabit  New  Zealand  ;  C.  thy- 
mi/olin,  and  C.  anyustiatiimn,  besides  the  ruac'ifoUa ;  though  Dr.  Lindsay  appears  to  think 
that  the  two  former  may  be  merely  varieties  of  tho  third;  as  thespecie-iof  the  genus  are 
very  variable;  and  the  throe  indigenous  in  Now  Zealand  pass  into  each  other  by  gradations. 
It  is  notonly  cattle  that  arc  poisoned  by  tho  plant ;  hut  not  unfrequently  also  children,  who 
are  apt  to  eat  the  fruit,  and  occasionally  even  an  adult.  The  cattle  are  probably  in  general 
poisoned  by  eating  the  young  shoots.  It  has  been  conjectured  that  the  same  narcotic  princi- 
ple found  m  C.  myrtifolia  [coriamyrtin)  is  that  which  renders  the  New  Zealand  species  poi- 
sonous. The  prominent  symptoms  of  tno  poisoning  in  man  are  giddiness,  stupor,  and  coma 
with  or  without  delirium  or  convulsions.  Occasionally  the  delirium  resembles  that  of  alco- 
holic intoxication,  in  other  instances  approaches  thatof  acute  mania,  and  is  attended  with 
violent  muscular  action.  Tho  loss  of  memory  is  one  of  the  characters  of  convalescence.  W. 

CORK.  Sa6er,  Lat.  Liege,  Yv.  The  great  use  made  of  this  substance  by  the  apothecary 
will  justify  a  brief  notice  of  it  hero.  Though  in  general  ascribed  exclusively  to  the  Qwer- 
cus  Saber,  a  large  oak  growing  in  Spain,  tho  Soutn  of  France,  North  of  Italy,  Algeria,  and 
somj  of  the  Mediterranean  islands,  it  is  said  by  M.  Cassimer  do  CandoUe  to  be  obtained 
also  for  commercial  purposes  from  another  species,  the  Q.  occidentalis,  growing  in  the  South- 
west of  Franco  and  in  Portugal.  It  consists  of  the  exterior  layers  of  the  bark  beneath  the 
epidermis,  which  acquire  in  these  species  an  extraordinary  development,  becoming  thick, 
and  of  that  peculiar  spongy  consistence  which  characterizes  cork.  The  tree  begins  to  yield 
cork  when  fifteen  or  sixteen  years  old,  and  every  six  or  eight  years  furnishes  a  fresh  sup- 
ply, even  for  a  century  and  a  half,  before  it  perishes  ;  that  interval  of  time  being  required 
for  tho  renewal  of  the  suberose  layers  by  tho  living  portions  of  tho  bark  beneath.  There 
are  four  constituent  layers  of  tho  bark,  the  epidermis,  within  this  the  cork,  next  the  cel- 
lular envelope,  and  lastly  tho  liber  which  lies  upon  the  wood.  Each  of  these  increases 
year  by  vear ;  but  tho  cork  thus  naturally  produced  is  not  valued.  The  commercial  pro- 
duct is  obtained  by  an  artificial  process.  The  exterior  layers  are  removed,  and  the  liber 
exposed.  In  the  interior  of  this,  at  a  variable  distance  from  tho  surface,  a  layer  of  the 
proper  cork  is  now  formed,  apparently  by  a  change  in  the  substance  of  the  liber,  the  outer 
portions  of  which  perish,  wliile  annually  a  new  layer  is  added  to  the  cork  already  ex- 
isting, until  it  acquires  a  thickness  which  will  justify  its  removal.  Incisions  are  made  in 
such  a  way  that  the  cork  is  removed  in  large  concave  plates,  which  are  then  flattened 
under  pressure,  and  dried  very  slowly.  From  ordinary  accounts,  it  might  be  supposed 
that  the  cork-tree  was  very  common  in  Spain ;  but  in  a  long  journey  through  that  country 
from  the  North  to  the  extreme  South,  the  author  had  no  opportunity  of  seeing  the  trees 
from  which  the  cork  was  obtained  except  in  the  Eastern  Pyrenees,  where  it  appeared  to 
bo  abundant. 

In  selecting  cork  for  use,  those  parts  should  be  preferred  which  are  soft  and  of  uniform 
consistence ;  and  in  the  choice  of  the  larger  plates  those  should  be  selected  which  are 
thick,  flexible,  elastic,  and  finely  porous,  and  of  a  reddish  colour.  [Ouibourt.)  Cork  con- 
sists mainly  of  a  peculiar  proximate  principle  analogous  to  lignin,  but  ditfering  from  it  in 
this  respect,  that,  when  treated  with  nitric  acid,  it  yields  a  peculiar  acid,  which  has  been 
denominated  the  suberic  acid.  According  to  M.  Chevreul,  who  has  analyzed  cork,  it  con- 
tains, besides  the  principle  mentioned,  a  littlo  volatile  oil  and  acetic  acid  which  it  yields 
by  distillation  ;  a  yellow  colouring  substance,  an  astringent  principle,  an  animalized  sub- 
stance, gallic  acid,  another  acid,  gallate  of  iron  and  lime,  all  of  which  it  yields  to  water  ; 
a  wax-like  crystallizable  matter,  a  soft  resin,  and  two  other  undetermined  bodies,  which 
were  extracted  by  alcohol  after  the  cork  had  been  exhaust<'d  by  water;  altogether  consti- 
tuting about  30  per  cent.,  while  the  characteristic  ingredient  mentioned,  which  may  be 
called  Kuherin,  amounts  to  70  per  cent. 

M.  Stanislaus  Martin  has  called  attention  in  France  to  theuse  of  refuse  corks  in  Paris, 
where  they  are  collected  by  the  scavengers,  and  sold  to  persons  whose  business  it  is  to 
revive  them ;  recutting  such  as  are  of  unsuitable  shape,  tilling  up  the  vacuities  with 
mastic,  and  covering  them  over  with  some  powder  which  may  give  them  a  fresh  and 
proper  appearance.  In  consequence  of  the  high  price  of  cork,  those  which  are  thus  pre- 
narcd  over  again  are  said  to  be  used  in  the  bottling  of  beverages  ;  and,  as  they  have  often 
oeen  in  contact  with  substances  likely  to  act  injuriously  on  the  .system,  and  may  havo 
become  more  or  less  deleteriously  impregnated,  their  employment  in  this  way  may  some- 
times lead  to  injurious  consequences.  It  is,  for  example,  easy  to  conceive  that  a  cork,  at 
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one  time  used  to  enclose  arsenical  solutions,  may  become  saturated  with  the  poison,  and 
afterwards  impart  enough  of  it  to  another  liquid,  if  not  to  produce  dangerous  effects  on 
the  health  at  least  to  give  to  tests  evidence  of  its  presence,  and  thus  lead  to  serious  sus- 
picions. The  subject  appears  worthy  of  attention,  in  order  that  we  may  be  guarded  from 
any  possible  evil  from  this  source.  W. 

CORTEX  CARYOPHYLLATA.  Cassia  CJaryophyllata.  Clove  Bark.  These  names  have 
been  given  to  a  bark,  brought  from  the  West  Indies,  and  derived  from  a  tree  belonging  to 
the  family  of  Myrtaceje,  supposed  to  be  the  Myrtus  acHs  of  Schwartz.  It  is  usually  in  cylin- 
ders from  one  to  two  feet  long  by  an  inch  in  diameter,  composed  of  numerous  separate  pieces 
rolled  around  one  another,  having  a  dark-brown  colour,  a  pungent  taste,  and  an  odour 
similar  to  that  of  cloves.  It  is  sometimes  in  fragments,  of  a  similar  colour,  taste,  and 
smell,  but  softer  and  lighter,  and  supposed  to  be  derived  from  older  branches.  A  similar 
bark  is  said  to  be  derived  from  the  Myrtus  earyophyllata  of  Linn.,  which  grows  in  Coylon. 
The  clove  bark  has  aromatic  properties  not  unlike  those  of  the  spice  from  which  it  derived 
its  name  ;  but  it  is  much  inferior,  and  is  not  used  in  this  country.  Some  authors  have  con- 
founded with  it  a  different  bark,  produced  in  the  Moluccas,  and  known  by  the  Indian  name 
ofculilawan.   {See  Culilawan.)  W. 

CORYDALIS  FORMOSA.  (PwrsA.)  Turkey  Corn.  Turkey  Pea.  This  pretty  little  in- 
digenous plant,  growing  in  the  Middle  and  Western  States,  is  one  of  those  employed  by  the 
practitioners  calling  themselves  eclectics,  and  is  highly  esteemed  by  them.  The  root  is 
the  part  used.  It  is  a  small  roundish  tuber,  having  a  slight  peculiar  smell,  and  a  bitterish 
somewhat  pungent  and  persistent  taste.  It  is  said  to  yield  its  active  properties  to  water  and 
alcohol.  According  to  Mr.  W.  T.  Wenzell,  who  examined  the  root  chemically,  and  made  it 
the  subject  of  an  inaugural  essay  presented  to  the  Philadelphia  College  of  Pharmacy,  it  con- 
tains an  alkaloid  denominated  corydalia,  fumaric  acid,  bitter  extractive,  an  acrid  resin  with 
volatile  oil,  a  tasteless  resin,  brown  colouring  matter,  starch,  albumen,  arabin,  bassorin, 
cellulose,  and  various  inorganic  salts.  The  alkaloid  was  obtained  by  making  a  hydro-alco- 
holic tincture,  distilling  offthe  alcohol,  filtering,  precipitating  with  ammonia  in  slight  ex- 
cess, washing  the  precipitate,  treating  it  with  boiling  alcohol,  evaporating  the  solution  to 
dryness,  treating  the  residue  with  dilute  muriatic  acid,  precipitating  with  ammonia,  dis- 
solving the  precipitate  in  boiling  alcohol,  concentrating  the  tincture,  and  allowing  it  to 
stand.  The  corydalia  was  deposited  in  crystals,  and  was  purified  by  repeated  solution  in 
alcohol  and  crystallization.  The  crystals,  which  are  slender  four-sided  prisms,  are  inodor- 
ous, tasteless,  insoluble  in  water,  soluble  in  alcohol,  ether,  and  chloroform,  reddened  by 
nitric  acid,  and  capable  of  forming  soluble  salts  with  the  acids.  It  appears  to  be  identical 
with  the  alkaloid  found  in  European  species  of  Corydalis.  This  has  been  examined  by  G. 
Leube,  who  gives,  as  the  result  of  his  analysis,  the  formula  C^gHj^NO,,  as  representing  its 
composition. 

The  corj^dalin  of  the  Corydalis  tuberosa,  of  Europe,  was  discovered  in  182G  by  Wacken- 
roder.  Wicke  obtains  it  from  the  tubers  by  heating  their  watery  infusion  acidulated  with 
sulphuric  acid  to  120°  P.,  precipitating  with  phosphotungstate  of  soda  (made  by  treating 
metatungstate  of  soda  with  sufficient  phosphate  of  soda  to  prevent  turbidness  from  acids), 
washing  the  yellowish  precipitate,  then  treating  it,  hot,  with  chalk  rubbed  up  with  water, 
evaporating  by  a  water-bath,  and  exhausting  with  alcohol.  The  solution,  after  evapora- 
tion, deposits,  on  standing,  a  portion  of  the  alkaloid  in  star-shaped  prisms.  It  is  solu- 
ble in  alcohol,  ether,  chloroform,  amylic  alcohol,  sulphuret  of  carbon,  benzine,  and  oil  of 
turpentine.  The  alcoholic  solution  has  a  bitter  taste  and  alkaline  reaction.  Corydalin  forms 
crystallizable  salts  with  muriatic,  acetic,  and  other  acids.  It  is  precipitated  by  tannic 
acid,  and  white  by  sulpho-cyanide  of  potassium,  bichloride  of  mercury,  iodide  of  potas- 
sium, and  metatungstate  of  soda,  and  yellow  by  picrate  of  soda,  chromate  of  potassa,  iodo- 
hydrargyrate  of  potassium,  and  the  chloride  of  gold  and  platinum.  {Journ.  de  Phai'tn.,  4e 
ser.,  iii.  395.) 

The  root  of  C.  formosa  is  supposed  to  be  tonic,  diuretic,  and  alterative,  and  is  given  in 
syphilitic,  scrofulous,  and  cutaneous  affections,  in  thedoseof  from  ten  to  thirty  grains.  It  is 
also  used  in  the  form  of  tincture  and  decoction.  We  are  indebted  for  the  above  abstract  of 
the  properties  and  uses  of  this  plant  to  the  essay  of  Mr.  Wenzell,  above  referred  to,  pub- 
lished in  the  America7i  Journal  of  Pharmacy  for  May,  1855,  p.  205.  The  "  eclectics"  use  a 
preparation  which  they  call  corydalin  or  corydalia  made  by  precipitating  a  tincture  of  the 
root  with  water,  in  the  dose  of  half  a  grain  or  a  grain.  It  is  of  course  not  the  active  prin- 
ciple, and  therefore  has  no  claim  to  the  title  ;  yet  it  no  doubt  contains  more  or  less  of  the 
proper  alkaloid.  W. 

CORYLTJS  ROSTRATA.  Beaked  Hazel.  This  is  a  small  indigenous  shrub,  growing 
especially  in  mountainous  districts.  The  nut  is  invested  with  a  scaly  involucre,  projecting 
beyond  it  like  a  beak,  and  thickly  covered  with  short  spicula  like  those  of  Mucuna  pru- 
riens.  These  spicula  have  been  employed  by  Dr.  Heubenor,  of  Bethlehem,  Pennsylvania, 
as  an  anthelmintic,  and  found  to  be  efficacious.  They  operate  in  the  same  way  ascowhage, 
and  may  be  administered  in  the  same  manner  and  dose.  (See  a  communication  by  the  late 
Mr.  Duhamel,  in  the  Am.  Journ.  of  Pharm.,  xiv.  280.)  W. 
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COTYLEDON  UMBILICUS.  Navel-voort  Penny-wort.  ThUUu perennial, berbftccouf. 

•ucculfut  plunt,  bolonginfj  to  the  cUisb  and  onb'r  Docttndria  Pcntugynia,and  thonaturul 
I'amily  (tr('rHj>iil«c-cn<.  It  is  about  six  inchoH  bigb,  with  tlfuby,  jieltHli',  crotmto  Icttvi-.'*,  hihI 
u  llowiT-slom  bt-arini;,  in  tbo  form  of  u  si)ike,  palc-yt'llow,  bi-IUHbapcd,  in-ndubnin  Howcth, 
wbic-b  appear  in  June  and  July.  Tlw.  ])lant  is  a  native  of  £n|;lttnd,  whcro  it  growH  upon 
old  walls  and  rocks,  and  dry  sandy  banks.  It  was  first  brought  before  the  profefsiou,  as 
a  remedy  in  epilepsy,  by  Mr.  Thos.  Salter,  of  Poolo,  who  had  found  its  expresccd  juice  very 
eflicient  in  that  disease,  and  published  the  resultaof  his  observations  in  the  Jjondon  Medu 
cal  Gazetie(or'M.arch,\S4'J{pnffeMT).  In  the  following  May,  Dr.  Joseph  Bullar,  of  South- 
ampton, communicated  the  results  of  his  observations  on  the  same  subject  to  the  Prov. 
Med.  and  Surg.  Joui-n.,  which  were  confirmatory  of  those  of  Mr.  Salter.  Since  that  period, 
other  testimony  has  been  advanced  in  favour  of  the  remedy  ;  among  which  is  that  of  Dr. 
Graves,  of  Dublin,  who  considers  it  a  valuable  aid  in  the  treatment  of  epilepsy,  and  states 
that  it  has  long  been  known  in  Ireland  as  a  popular  remedy,  not  only  in  that  disease,  but 
in  asthma.  {Dublin  Quart.  Journ.  of  Aled.  Sci.,  xiv.  264.)  It  is,  however,  jtroper  to  say  that 
Dr.  Ranking,  of  Norwich,  England,  in  aletter  published  in  the  Lonrf.  Med.  Times  and  Oaz. 
for  April,  1854  {page  S28),  declares  that,  so  fur  us  his  experience  goes,  ho  considers  the 
medicine  utterly  worthless,  having  employed  if  perseveringly  in  more  than  thirty  cases 
of  epilepsy,  without  the  smullest  benefit  in  a  single  instance. 

Tno  medicine  is  said  to  have  no  other  observable  effect  than  that  of  a  gentle  tonic  to  the 
nervous  system.  The  part  used  is  the  expressed  juice,  which  should  be  obtained  when  the 
leaves  are  most  succulent,  before  the  appearance  of  the  flowers.  An  extract,  and  n  fluid 
extract  have  also  been  employed.  The  juice  hm  been  given  in  doses  varying  from  a  flui- 
draclim  to  a  fluidounce  twice  or  three  times  a  day,  and  should  be  long  persevered  with. 
The  dose  of  the  fluid  extract  is  stated  at  a  fluidrachm,  that  of  the  dry  extract  at  five 
grains,  to  be  increased  if  necessary. 

The  probability  of  medicinal  inertness  arising  from  the  absence  of  any  positive  physical 
churacters  in  this  plant  can  now  scarcely  be  urged  against  it.  From  the  researches  of  M. 
Fletet,  it  appears  to  contain  a  principle  analogous  to  propylamin,  at  one  time  thought  to  bo 
identical  with  it,  yet  now.  admitted  to  be  distinct,  though  isomeric  with  it;  namely  trime- 
thylamin,  which  exists  in  it,  combined  with  a  yet  unknown  acid.  When  the  powder  of  the 
plant  is  exposed  to  theair,  it  attracts  moisture,  and  exhales  a  disagreeable  smell  strikingly 
analogous  to  that  of  fish  ;  and  an  extract,  treated  with  a  fixed  alkali,  disengages,  even  in 
the  cold,  an  odour,  which,  at  first  ammoniacal,  soon  acquires  the  fishy  character  referred 
to.  The  presence  of  this  ammoniacal  compound,  concurrently  with  that  of  a  salt  of  am- 
monia, together  with  a  notable  portion  of  nitre,  is  suflicient  to  prove  that  the  plant  is 
not  entirely  inert,  as  it  has  generally  been  thought  to  be.  We  might  expect  in  it  virtues 
somewhat  analogous  to  those  of  ergot,  which  owes  a  similar  odour  to  propylamin.  Be- 
sides this  salt  of  trimethylamin,  which,  with  an  ammoniacal  salt,  constitutes  2  parts  in 
1000  of  the  plant,  it  contains  cellulose,  starch,  glucose,  mucilage,  chlorophyll,  yellow 
colouring  matter,  a  volatile  oil  smelling  like  sanduruc,  tannin,  iron,  and  salts  of  potassa, 
Boda,  lime,  and  oxide  of  iron,  with  0-9  per  cent,  of  nitre,  and  95  of  water.  {Aim.  de  The- 
rap.,  1865,  p.  125.)  With  this  account  of  the  chemical  character  of  the  plant,  we  are 
prepared  to  receive  without  absolute  incredulity,  the  statement  of  M.  Fonssagrives,  who, 
naving  employed  this  remedy  in  a  large  number  of  epileptic  cases,  declares  that  some 
have  been  cured,  and  in  almost  all  there  has  been  a  very  observable  amelioration,  evinced 
in  a  diminished  frequency  and  intensity  of  the  attacks.  The  whole  treatment  consists  in 
the  dailv  use  of  a  tablcspoonful  of  the  juice,  which  is  to  be  continued  for  a  year  at  least. 
{lOid. ,  1868,  p.  56 ;  from  Gaz.  Hebdomad. )  W. 

CRABS'  CLAWS.  Chelw  Cancrorum.  These,  in  a  prepared  state,  were  formerly  included 
in  the  Edinburgh  Pharmacopoeia,  but  were  very  properly  omitted  upon  the  last  revision 
of  that  work.  Supposing  them  identical  with  the  crust  of  the  lobster,  they  consist,  in  the 
100  parts,  of  60  parts  of  carbonate  of  lime,  14  of  phosphate  of  lime,  and  26  of  animal  mat- 
ter. They  are  prepared  by  levigation  and  elutriation,  so  as  to  bring  them  to  a  fine  powder. 
They  were  formerly  used  as  an  absorbent  and  antacid  ;  but  the  animal  matter  in  their 
composition  confers  on  them  no  peculiar  virtues.  They  are  given  in  the  same  dose  with 
prepared  chalk.  B. 

CRABSTONES.  Lapilli  Cancrorum..  Crabs^  Eyes.  These  are  concretions  found  in  the 
stomach,  one  on  each  side,  of  the  European  crawfish,  at  the  time  the  animal  is  about  to 
change  its  shell.  They  are  mo.st  abundantly  procured  in  the  province  of  Astracan,  in 
Asiatic  Russia.  The  crawfish  are  bruised  with  wooden  mallets  and  laid  up  in  heaps  to 
putrefy.  The  animal  remains  are  then  washed  away,  and  the  stones  picked  out.  They  are 
modorous,  insipid  bodies,  somewhat  hemispherical  in  shape,  of  a  white  or  reddish  colour, 
hard  and  stony  consistence,  and  laminated  texture.  They  are  very  variable  in  size,  weigh- 
ing from  one  to  twelve  grains  each.  They  effervesce  with  acids,  and,  without  dissolving, 
become  converted,  owing  to  the  animal  matter  which  they  contain,  into  a  soft  transparent 
mass,  retaining  the  original  shape  of  the  stone.  By  this  character  they  are  distinguished 
from  counterfeit  stones,  which  are  sometimes  fabricated  of  chalk,  mixed  with  mucila- 
ginous substances.  They  consist  of  carbonate  and  phosphate  of  lime,  cemented  together 
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by  animal  matter.  Crabstones  have  been  used  as  an  absorbent  and  antacid,  given  in  the 
same  dose  with  prepared  chalk.  They  were  prepared  by  being  levigated  in  the  usual 
manner ;  but  they  are  now  no  longer  officinal,  having  been  expunged  from  the  Edin- 
burgh Pharmacopoeia.  B. 

CROCUS  OF  ANTIMONY.  Saffron  of  Antimony.  This  compound  is  formed  during  the 
deflagration  of  a  mixture  of  equal  weights  of  tersulphuret  of  antimony  and  nitrate  of  po- 
tassa,  to  which  one-twelfth  of  muriatic  acid  has  been  added.  The  nitric  acid  of  the  nitre 
is  decomposed,  nitrogen  and  nitric  oxide  being  given  ofl",  and,  by  furnishing  oxygen  to  part 
of  the  tersulphuret,  converts  its  constituents  into  sulphui'ic  acid  and  teroxideof  antimony. 
The  sulphuric  acid  combines  with  the  potassa  of  the  nitre,  to  form  sulphate  of  potassa ; 
while  the  teroxide  unites  or  mixes  with  the  undecomposed  tersulphuret  to  constitute  the 
crocus.  The  muriatic  acid  prevents  the  formation  of  sulphuret  of  potassium  and  free  po- 
tassa, by  giving  rise  to  chloride  of  potassium.  The  product  of  the  deflagration  is  reduced 
to  powder,  washed  with  boiling  water  to  separate  sulphate  of  potassa  and  chloride  of  po- 
tassium, and  then  fused.  When  crocus  of  antimony  is  intended  to  be  employed  for  making 
tartar  emetic,  it  should  not  be  fused  ;  because  it  requires,  for  preparing  this  antimonial,  to 
be  reduced  to  a  very  fine  powder,  and  thefused  substance  is  pulverized  with  difiiculty.  The 
deflagrated  mass,  instead  of  being  fused  should  be  reduced  to  very  fine  powder,  and 
washed  with  boiling  water.  In  this  state  it  more  readily  dissolves  in  the  solution  of  cream 
of  tartar.  Fused  crocus  is  in  masses  of  a  liver-brown  colour.  As  obtained  without  fusion, 
it  is  a  safl"ron-brown  insoluble  powder,  containing  about  four-fifths  of  its  weight  of  terox- 
ide, the  remaining  fifth  being  tersulphuret.  In  the  London  Pharmacopceia  of  1836,  the 
unfused  crocus  was  adopted  for  preparing  tartar  emetic  ;  but  in  the  edition  of  1851  it  was 
abandoned,  and  the  subsulphate  of  antimony  substituted  for  it.  B. 

CUCUMBER  OINTMENT.  An  emollient  ointment,  prepared  from  the  common  cu- 
cumber (fruit  of  CMCMmissa^ii^Ms),  has  been  considerably  employed  in  irritated  states  of  the 
skin.  The  following  is  the  mode  of  preparing  it,  recommended  by  Prof.  Procter.  Take  of 
green  cucumbers  7  pounds  avoirdupois,  pure  lard  24ounces,  veal  suet  15  ounces.  Grate  the 
washed  cucumbers  to  a  pulp,  express,  and  strain  the  juice.  Cut  the  suet  into  small  pieces, 
heat  it  over  a. water-bath  till  the  fat  is  melted  out  from  the  membrane  ;  then  add  the 
lard,  and,  Avhen  melted,  strain  through  muslininto  an  earthen  vessel  capable  of  holding  a 
gallon,  and  stir  until  thickening  commences,  when  one-third  of  the  juice  is  to  be  added, 
and  the  whole  beaten  with  a  spatula  till  the  odour  has  been  almost  wholly  extracted.  The 
portion  which  separates  is  to  be  decanted,  and  the  remaining  two-thirds  of  the  juice  are  to 
be  consecutively  incorporated  and  decanted  in  the  same  manner.  The  jar  is  then  closely 
covered  and  placed  in  a  water-bath,  until  the  fatty  matter  entirely  separates  from  the 
juice.  The  green  coagulum  floating  on  the  surface  is  noAV  removed,  and  the  jar  put  in  a 
cool  place  that  the  ointment  may  solidify.  The  crude  ointment  is  then  separated  from  the 
watery  liquid  on  which  it  floats,  melted  and  strained,  and  placed  in  glass  jars,  which  must 
be  keptclosely  sealed.  A  layer  of  rose-water  upon  its  surface  will  favour  its  preservation. 
A  portion  may  be  triturated  with  a  little  rose-water  until  white  and  creamy,  and  put  into 
a  separate  jar  for  present  use.   {Am.  Journ.  of  Pharm.,  xxv.  409.) 

M.  EmileMouchon  prepares  the  ointment  by  obtaining  the  juice  mixed  with  a  little  alco- 
hol, and  incorporating  this  with  benzinated  lard  and  stearin.  He  directs  16  parts  of  the 
cucumber  to  be  reduced  to  a  pulp,  1  part  of  alcohol  of  36°  B  to  be  added,  and  the  mixture 
to  be  placed  on  the  diaphragm  of  a  percolator.  Twenty-four  hours  afterwards  10  parts  of 
the  liquid  are  obtained  of  19°  B.  Of  this  liquid  6  parts  are  to  be  incorporated  with  37-5 
parts  of  benzinated  lard  and-12*5  of  stearin;  the  fatty  matters  having  been  previously 
melted  together  by  means  of  a  water-bath,  and  beaten  vigorously  on  cooling.  The  liquid 
is  to  be  added  before  the  completion  of  the  beating,  which  should  then  be  continued  until 
the  whole  becomes  as  light  and  white  as  possible.  The  benzoin  and  alcohol  enable  the 
ointment  to  keep  a  long  time.   [Journ.de  Pharm.,  Juillet,  1854,  p.  41.)  W. 

CUCURBITA  CITRULLUS.  Watermelon.  The  seeds  of  the  watermelon  are  em- 
ployed, to  a  considerable  extent,  as  a  domestic  remedy  in  strangury  and  other  atfections  of 
the  urinary  passages.  They  have  similar  properties  with  the  seeds  of  the  other  Cucurbi- 
tacea3,  of  which  four  difterent  kinds  were  formerly  ofiRcinal  under  the  name  of  the  greater 
cold  seeds — viz.,  those  of  the  Cuciirbita  Pepo  or  pumpkin,  the  Cueurbita  Lagenaria  or 
gourd,  the  Cucumis  Melo  or  muskmelon,  and  the  Cucumis  sativus  or  cucumber.  These, 
when  bruised  and  rubbed  up  with  water,  form  an  emulsion,  which  was  formerly  thought 
to  possess  considerable  virtues,  and  was  much  used  in  catarrhal  aff"ections,  disorders  of  the 
bowels  and  urinary  passages,  fever,  &c.;  but  they  have  been  superseded  by  other  more 
agreeable  demulcents.  Watermelon  seeds  are  also  esteemed  by  some. diuretic.  They  are 
given  in  infusion,  made  with  one  or  two  ounces  of  the  bruised  seeds  to  a  pint  of  water, 
and  taken  ad  libitum.  The  juice  of  the  melon  itself  is  undoubtedly  diuretic,  and  might 
be  vei'y  properly  recommended  as  an  adjuvant  to  other  remedies  in  many  cases  of  dropsy. 

The  pulp  of  the  root  of  Cueurbita  Lagenaria.,  or  gourd,  is  said  by  Dr.  Chapin  to  be  a 
powerful  and  even  drastic  purgative,  and  to  be  used  by  the  natives  of  the  Sandwich  Islands 
successfully  in  dropsy  ;  though  in  the  large  quantities  in  which  it  is  used  by  them,  it  some- 
times proves  fatal  through  hypercatharsis.  (See  a  paper  by  Dr.  Luther  H.  Gulick,  in  the 
N.  Y.  Journ.  of  Med.  for  March,  1855,  p.  203.)  W. 
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CULT  LAW  AN.  Cnrtex  Culilahan.  An  aromatic  bark,  produced  by  Cinnamomum 
Culitawan  {fjaitruM  Oililnwon,  Linn. ),  a  tree  of  eonaidornblo  *izo,  prowinf?  in  the  Molucca 
l8lundsi,Cm;hin.China,Hnd  other  pnrUof  the  East.     It  in  usually  in  flat  or  »Iij?htly  rolled 

S>ioc<«8,  SDveriil  inchL's*  lonij,  an  inch  or  more  in  breadth,  and  one  or  two  lineii  thick. 
JomotimoB  the  bark  h  thinner  and  more  quilled,  bearing  considerable  reiemblance  to 
cinnamon.  The  epi.lerniis  \»  for  the  most  part  removed,  but  when  present  i»  of  a  light 
browni^h-prav  colour,  soft  to  the  touch,  and  Homewhat  Kpongy.  The  colour  of  the  bark 
it«elf  is  a  dull  dark  cinnamon-brown,  the  odour  highly  fragrant,  the  UwU)  agreeably 
aromatic,  and  not  unlike  that  of  cloves.  The  active  conntituent  is  a  volatile  oil,  which 
may  be  separated  by  distillation.  Culilawan  has  the  medical  properties  common  to  the 
aromatic^,  but  u  scarcely  used  at  present.  W. 

CUMIN  SEED.  Cymtnum,  Lond.  Cuminum,  £«i.  Cumin  seeds  have  been  omitted 
in  the  British  rharmacopteia,  and,  having  no  place  in  our  own,  and  consequently  none 
in  rart  I.  of  this  work,  require  a  brief  notice  here.  They  are  the  fruit  of  the  Cuminum 
Cyminum,  an  umbelliferous  plant,  belonging  to  Pentandria  Digynia  of  the  Linnajan 
system,  with  the  following  generic  character.  ^^Fruit  ovate,  striated.  Partial  umbels 
four.  //n'o/«fre3  four-cleft."  (Willd.)  It  is  an  annual  plant,  about  six  or  eight  inches 
high,  having  a  round,  slender,  branching  stem,  with  numerous  narrow,  linear,  pointed, 
smooth,  grass-like  leaves,  of  a  deen-green  colour.  The  flowers  are  white  or  purple,  and 
disposed  in  numerous  terminal  umbels,  which  have  very  few  rays,  and  are  attended  with 
general  and  partial  involucres,  consisting  of  three  or  four  linear  leaflets.  The  fruit  con- 
sists of  two  oblong  plano-convex  half-fruits,  commonly  called  seeds,  united  by  their  flat 
sides.  The  plant  is  a  native  of  Egypt,  but  is  cultivated  for  its  fruit  in  Sicily,  Malta,  and 
other  parts  of  Europe. 

The  cumin  seeds  of  the  shops  are  elliptical,  flat  on  one  side,  convex,  furrowed,  and  rough 
on  the  other,  about  one-sixth  of  an  inch  in  length,  and  of  a  light-brown  colour.  Each  has 
seven  longitudinal  ridges.  Two  seeds  are  sometimes  united  together  as  upon  the  plant. 
Their  odour  is  peculiar,  strong,  and  heavy;  their  ta.ste  warm,  bitterish,  aromatic,  and 
disagreeable.  They  contain  much  essential  oil,  which  is  lighter  than  water,  yellowish, 
and  has  the  sensible  properties  of  the  seeds.  It  consists  of  two  distinct  oils,  one  a  carbo- 
hydrogen,  called  cymene  (CjqH,^),  the  other  consisting  of  carbon,  hydrogen,  and  ox^'gen 
(CjoII„Oj),  which  may  be  regarded  as  hydruretof  cumyl  (C.^IIjiO.^,H).  (Gregory's  Organic 
Chemisiry,  4th  ed.,  pp.  166  and  341.)  In  medical  properties  cumin  seeds  resemble  the 
other  aromatic  fruits  of  umbelliferous  plants,  but  are  more  stimulating.  They  are  seldom 
used  in  the  United  States,  and  appear  to  have  been  retained  by  the  London  College  merely 
as  an  ingredient  in  a  stimulant  and  discutient  plaster  (ZJm/>ias<rMmC^>ni7ii),  now  no  longer 
ofllcinal.     The  dose  is  from  fifteen  grains  to  half  a  drachm.  W. 

CUNILA  MARIANA.  American  Dittany.  A  small  indigenous  perennial  herb,  grow- 
ing on  dry,  shady  hills,  from  New  England  to  Georgia,  and  flowering  in  June  and  July. 
The  whole  herb  has  a  warm  pungent  taste,  and  a  fragrant  odour,  dependent  on  an  essen- 
tial oil.  By  means  of  distillation  with  water,  this  oil  has  been  separated  by  Mr.  Philip 
Millenian,  of  Chicago,  who  describes  it  as  of  a  reddish-amber  colour,  becoming  light- 
yellow  by  exposure  to  light,  of  a  delicate  fragrant  odour,  very  similar  to  that  of  oil  of 
monarda,  of  a  warm,  pungent  taste,  andofthesp.gr.  0-920.  It  is  readily  soluble  in  alcohol, 
ether,  and  chloroform.  On  spontaneous  evaporation,  it  leaves  a  small  crystalline  resi- 
due. Iodine  decomposes  it,  producing  white  vapours;  by  sulphuric  acid  it  is  reddened 
and  decomposed,  by  nitric  acid  resinified,  and  by  muriatic  acid  decolorized,  though  its 
colour  returns  on  exposure.  It  is  slightly  rubefacient;  in  the  dose  of  five  or  ten  drops 
is  carminative,  and  of  15  to  20  drops  diaphoretic.  The  same  author  found  in  the  dried 
herb  tannic  acid,  a  trace  of  glucose,  gum,  bitter  extractive,  resin,  and  salts  of  potassa, 
lime,  magnesia,  and  iron.  {Am.  Jonrn.  of  Pharm.,  Nov.  1866,  p.  495.)  American  dittany 
is  a  gently  stimulant  aromatic,  analogous  to  the  mints,  pennyroyal,  &c.  In  warm  infu- 
sion^ it  is  popularly  employed  to  excite  perspiration  in  colds  and  slight  fevers,  to  promote 
suppressed  menstruation,  to  relieve  flatulent  colic,  and  for  various  other  purposes  to  which 
the  aromatic  herbs  are  thought  applicable.  AV. 

CUTTLE-FISH  BONE.  Os  Sepiie.  This  is  a  calcareous  body,  situated  underneath 
the  skin,  in  the  back  of  the  Sepia  offldnalis,  or  euitle-fish,  which  inhabits  the  seas  of  Eu- 
rope, especially  the  Mediterranean,  in  the  waters  of  which  the  bone  is  not  unfrequently 
found  floating.  It  is  oblong-oval,  from  five  to  ten  inches  long,  and  from  one  and  a  half 
to  three  inches  broad,  somewhat  convex  on  both  sides,  with  thin  edges,  of  a  rather  firm 
consistence  upon  the  upper  surface,  very  friable  beneath,  and  composed  of  numerous 
layers,  loosely  connected,  so  as  to  give  to  the  mass  a  porous  consistence.  It  is  lighter  than 
wati^r,  of  a  white  colour,  a  feeble  odour  of  sea  plants,  and  a  saline  taste.  It  contains,  ac- 
cording to  John,  from  80  to  85  per  cent,  of  carbonate  of  lime,  besides  animal  matter,  a 
little  common  salt,  and  traces  of  magnesia.  Reduced  by  levigation  and  elutriation  to  a 
fine  powder,  it  may  be  given  as  an  antacid  like  chalk  or  oyster-shell.  It  is  .sometimes 
used  as  an  ingredient  of  tooth-powders.  Small  pieces  of  it  are  often  put  into  bird-cages 
that  the  birds  may  rub  their  bills  against  them  ;  and  the  powder  is  employed  for  polish- 
ing. Another  product  of  the  cuttle-fish  is  a  blackish-brown  liquor,  secreted  by  a  small 
100 
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eland  into  an  oral  pouch,  communicating  externally  near  the  rectum  by  a  long  excretory 
duct  throuo'h  which  the  animal  is  said  to  have  the  power  of  ejecting  it  at  will.  This, 
when  taken'^from  the  fish,  is  dried,  and  used  in  the  preparation  of  the  water  colour  called 
sepia.  _  "• 

CYANIDE  OF  ZINC.  Zinci  Cyanidum.  Cyanuret  of  Zinc.  This  cyanide  is  precipi- 
tated as  a  white  insoluble  powder,  by  adding  cautiously,  until  it  ceases  to  produce  a  pre- 
cipitate, a  recently  filtered  solution  of  cyanide  of  potassium,  obtained  from  the  impure 
black  cyanide,  to  a  solution  of  sulphate  of  zinc.  It  is  used  in  Germany  as  a  substitute 
for  hydrocyanic  acid,  and  is  said  to  be  anthelmintic.  It  has  been  employed  in  epilepsy, 
chorea,  and  neuralgia,  in  several  painful  affections  of  the  stomach,  and  in  the  colics  at- 
tendant on  diflBcult  menstruation.  The  dose  is  a  quarter  of  a  grain,  gradually  increased 
to  a  "rain  and  a  half,  given  in  mixture.  It  is  included  in  the  officinal  list  of  the  French 
Codex.  B. 

CYCLAMEN  EUKOPJEUM.  Pain  de  PourceaUjYr.  Sow-bread.  This  is  an  herbace- 
ous perennial,  stemless  plant,  indigenous  in  the  South  of  Europe,  and  cultivated  in  gar- 
dens for  the  beauty  of  its  purple  flowers,  with  reflected  petals.  It  belongs  to  Pentandria 
Monogynia  of  the  Linnsean  system,  and  to  the  natural  order  Primulacese.  The  root  is 
•■■lobular,  with  many  branched  fibres,  almost  black  without,  and  white  within,  inodor- 
ous, and,  when  fresh,  of  a  bitter,  acrid,  burning  taste.  By  drying  it  loses  much  of  its 
acrimony,  and  is  said  to  be  rendered  edible  by  roasting.  Hogs  are  said  to  root  it  up  from 
the  ground  and  to  eat  it  with  impunity;  and  hence  its  common  French  name.  The  root 
is  a  drastic  cathartic,  and  is  thought  to  have  the  power  of  producing  abortion,  for  which 
purpose  it  is  sometimes  employed  among  the  peasantry,  who  habitnally  use  it  as  a  cathar- 
tic. Sometimes,  however,  it  has  produced  very  serious  eff'ects,  as  inflammation  of  the 
alimentary  canal,  with  bloody  stools,  cold  sweats,  and  convulsive  movements,  which 
have  even  ended  fatally.  It  is  supposed  to  be  capable  of  acting  on  the  bowels  when  ap- 
plied to  the  skin  ;  and,  in  the  form  of  ointment,  is  said  to  be  rubbed  on  the  surface  of  the 
abdomen  in  children  for  the  expulsion  of  worms.  (Merat  et  De  Lens.)  The  root  proba- 
bly owes  its  acrimony,  if  not  all  its  medicinal  properties,  to  an  active  principle,  first  dis- 
covered many  years  since  by  Saladin,  and  named  by  him  arthanitin,  and  more  recently 
by  S.  De  Luca,  who  has  given  it  the  more  appropriate  name  of  cyclamin.  It  is  white, 
amorphous,  inodorous,  and,  when  held  a  short  time  in  the  mouth,  intensely  acrid,  ex- 
tending its  action  even  to  the  throat.  "With  cold  water  it  swells  and  becomes  gelatinous, 
but  is  readily  dissolved,  and  forms  a  solution  which  froths  like  soap  and  water,  and  is 
coagulated  by  a  heat  of  about  150°  F.  Alcohol  dissolves  it  with  difficulty  when  cold,  but 
freely  when  hot;  it  is  soluble  in  glycerin  with  the  aid  of  heat;  and  is  insoluble  in  ether, 
chloroform,  bisulphuret  of  carbon,  and  the  essential  oils.  It  contains  no  nitrogen ;  its 
formula  being,  according  to  an  analysis  by  Dr.  Klinger,  C.gHjgOjj.  Dr.T.  W.  C.  Martius 
recommends  the  following  method  of  preparing  it.  The  tubers,  collected  in  the  autumn, 
dried,  and  powdered,  are  mixed  with  animal  charcoal,  and  exhausted  at  a  boiling  heat 
by  alcohol  of  0-825;  the  tincture  is  filtered,  concentrated,  and  set  aside  for  six  or  eight 
weeks,  when  the  cyclamin  is  deposited.  This  should  be  washed  on  a  filter  with  alcohol 
till  it  passes  colourless;  and  if  the  filtrate  be  concentrated,  and  set  aside,  it  will  deposit 
a  further  quantity  in  a  few  weeks.  The  whole  is  then  mixed  with  animal  charcoal,  and 
treated  with  boiling  alcohol,  which  will  slowly  deposit  the  pure  cyclamin  on  cooling. 
This  principle  was  found  by  M.  De  Luca,  by  experiments  on  animals,  to  be  poisonous, 
and  he  supposed  it  to  resemble  curari  in  its  action,  though  less  violent.  (See  Am.  Journ. 
of  Pharm.,  Jan.  1858,  p.  21,  and  March,  1860,  p.  154.)  The  dose  of  the  powdered  root  is 
said  to  be  from  20  to  40  grains.  W. 

CYNANCHUM  YINCETOXICUM.  E.  Brown.  Asclepias  Vincetooeicum.  Linn. 
White  Swallow-wort.  Vincetoxicum.  A  perennial  herbaceous  European  plant,  the  root 
of  which  was  formerly  esteemed  a  counterpoison,  and  hence  gave  origin  to  the  officinal 
name.  It  has  a  bitterish  acrid  taste,  and,  when  fresh,  a  disagreeable  odour,  which  is  di- 
minished by  drying.  Taken  internally,  especially  in  the  recent  state,  it  excitps  vomit- 
ing, and  is  capable,  in  larger  quantities,  of  producing  dangerous  if  not  fatal  inflamma- 
tion of  the  stomach.  Its  former  reputation  as  an  alexipharmic  was  without  foundation. 
It  is  said  to  be  useful  in  cutaneous  diseases,  scrofula,  &c.,  but  is  little  employed.  The 
leaves  of  the  plant  also  are  emetic.  Feneulle  found  in  the  root  a  peculiar  principle 
analogous  to  emetin.  W. 

CYNARA  SCOLYMUS.  Garden  Artichoke.  This  is  a  perennial  plant,  indigenous  in 
the  South  of  Europe,  and  cultivated  in  our  gardens  as  a  culinary  vegetable.  The  flowers, 
constituting  what  are  commonly  called  the  heads,  are  the  part  used.  The  receptacle 
and  the  lower  portion  of  the  fleshy  leaflets  of  the  calyx  are  eaten,  and  the  other  parts 
rejected.  When  young,  the  heads  are  cut  up  raw  and  eaten  as  salad  ;  when  older,  they 
are  boiled,  and  dressed  variously.  The  flowers  are  said  to  curdfe  milk,  and  the  plant  to 
vield  a  good  yellow  dye.  The  leaves  and  their  expressed  juice  are  very  bitter,  and  have 
l>een  thought" to  be  actively  diuretic.  They  have  long  had  some  reputation  in  the  treat- 
ment of  dropsies.  Dr.  Badely,  of  Chelmsford,  England,  recommends  a  tincture  and  ex- 
tract, prepared  from  the  leaves,  in  rheumatic,  gouty,  and  neuralgic  afl"ections.   He  gives 
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R  (IrHchm  of  the  tincture,  with  five  p:rains  of  the  extract,  three  timet  a  day,  with  or 
without  othtT  rcnu'di«'!<,  ii«  cirruni»iHiicf«  nwtn  to  reqiiir«\  The  Iwiv*-*  i>iiould  im  fre«h, 
and  the  prfiiarationi*  mudc  from  them  quiclily  uat'd.  {Lond.  La}tcet,  1843,  |i.  Ctod.)       W. 

CYNOGLOSSUM  OFFICINALK.  Iluunda  Tungue.  A  bi«nniul  plant,  common  both 
in  KurojM)  and  tliis  country,  imd  mumkhI  from  tli«  shape  of  its  leaves.  The  loaves  and 
root  have  been  employed,  but  the  latter  haji  been  generally  preferred.  The  freith  plant 
hiw  a  di.oagreeable  narc<»tic  odour  reHembling  that  of  mice,  which  is  disHipuUnl  by  drying. 
The  ta«te  is  naus<>ous,  bitterish,  and  mucilHginou.-'.  Different  opinions  as  to  it*  powers 
have  been  entertained,  some  considering;  it  nearly  inert,  othctra  as  a  dangerous  poison. 
Dr.  Diediilln,  of  »St.  Peterxburg,  Russia,  atflrms  that  an  extract  of  this  plant  will  para- 
lyze tlie  motor  nerves  in  vertebrate  animals;  and  J.  Setschenow,  of  Grat/.,  states  that, 
U|)on  introdufing  a  piece  of  the  extract,  about  as  large  as  the  head  of  a  pin,  which  he 
had  received  from  Dr.  Diediilin,  into  the  dorsal  lymph  sac  of  each  one  of  four  frogs,  he 
produced  total  paralysis  of  motion  in  from  live  to  ten  minutes;  the  heart  continuing  to 
(•eat,  the  irritability  of  the  muscles  continuing,  and  sensation  remaining  undisturbed. 
(See  Mtd.  and  Surg' Reporter,  Aug.  22,  1808,  p.  IG3.)  Hound's  tongue  has  been  used  as  a 
demulcent  and  st-dative  in  coughs,  catarrh,  spitting  of  blood,  dysentery,  and  diarrhoea; 
and  has  been  applied  externally  in  burns,  ulcers,  scrofulous  tumours,  and  goitre.  Should 
the  plant  be  found  really  to  possess  the  property  assigned  to  it  b\'  Dr.  Diediilin,  it  might 
bo  tried  in  tetanus  with  hope  of  bencitit.  The  pU'iUie  de  ci/noijlosso,  which  are  officinal  in 
some  part-sof  Kuro{)e,  though  they  contain  the  root  of  hound's  tongue,  owe  their  proper- 
tit^  chiefly  to  opium.  W. 

CYTISUS  LABURNUM.  Laburnum.  The  laburnum  is  a  small  tree,  indigenous  in 
the  higher  mountains  of  Europe,  and  cultivated,  throughout  the  civilized  world,  in  gar- 
dens and  pleasure  grounds  for  the  beauty  of  its  flowers,  which  appear  early  in  the  sj)ring 
in  rich  pendent  yellow  clusters.  The  young  shoots  and  probably  the  leaves,  indeed  all 
part-*  of  the  plant,  are  purgative,  and  in  excessive  doses  poisonous.  Caventou  found  in 
the  flowers  an  odorous  fixed  oil,  gum,  lignin,  gallic  acid,  and  traces  of  sulphate  and 
muriate  of  lime.  MM.  Chevallier  and  Lassaigne  discovered  in  the  seeds  a  peculiar  prin- 
ciple, to  which  they  gave  the  name  oi  cytisin.  This  was  a  yellowish-white,  neuter,  amor- 
phous, deliquescent,  non-nitrogenous  substance,  of  a  bitter  nau.seous  taste,  soluble  in 
water  and  weak  alcohol,  and  insoluble  in  ether.  In  small  doses  it  produced,  in  several 
animals  of  different  species,  vomiting,  convulsions,  and  death;  and  eight  grains  taken 
by  Chevallier  himself  caused  threatening  symptoms,  which  disappeared  under  the  free 
u.xe  of  lemonade.  Five  grains  appeared  equal  to  three  of  tartaric  emetic.  {Merat  et  De 
Lena,)  Dr.  Th.  Scott  Gray  found  in  laburnum  three  distinct  principles,  an  acid  which  he 
named  laburnic,  and  two  other  substances,  both  of  them  bitter  and  neuter,  which  he  pro- 
po.sed  to  call  Uiburnin  and  cystinea.  These  are  contained  in  variable  proportions  in  all 
parts  of  the  plant,  but  mo.st  largely  in  the  bark  and  seeds.  As  all  of  them  are  soluble  in 
water,  and  only  a  portion  in  alcohol,  the  former  is  the  proper  menstruum  for  extracting 
the  virtues  of  the  plant  Dr.  A.  Husemann  claims  to  have  discovered  a  new  alkaloid  in 
laburnum,  which  he  Ciills  cytiain,  and  describes  as  a  white,  crystalline  solid,  of  a  bitter 
somewhat  caustic  taste,  soluble  in  water  and  alcohol,  but  scarcelj'  at  all  soluble  in  ether, 
chloroform,  benzole,  or  sulphuret  of  carbon.  It  is  strongly  basic,  and  has  the  composition 
OjpHjjNjO,  of  course  quite  different  from  the  cytisin  of  MM.  Chevallier  .ind  Lassaigne. 
(Chem.  Newa,  July  16,  1869,  p.  36. )  In  reference  to  the  physiological  effects  of  laburnum. 
Dr.  Gray  found  that,aftcraslightexcitemcnt  of  the  nervous  and  circulatory  systems,  there 
was  a  diminutif)n  of  the  pulse  and  a  disposition  to  sleep.  Decided  narcotic  effects  were  pro- 
duced, with  a  moderate  increase  of  urine,  and  a  tendency  to  increased  action  of  the  liver. 
Dr.  Gray  employed  the  preparations  of  the  plant  therapeutically,  and  thought  them  useful 
in  bilious  dyspepsia,  with  periodical  vomiting  and  alternations  of  constipation  and  diar- 
rhoea; in  infantile  vomiting;  in  allaying  the  cough  in  bronchitis,  and  the  violence  of  the 
paroxysms  of  hooping-cough  and  asthma ;  in  the  vomiting  of  pregnancy;  and,  finally,  given 
in  large  doses  four  times  a  day,  in  the  treatment  of  prurigo;  the  decoction  being  at  the 
same  time  applied  externally.  (Journ.  de  I^harm.,  Aoiit,  1862,  p.  160;  from  the  Ed. 
Med.  Journ.)  Several  cases  of  poisoning  from  laburnum  seeds  have  been  recorded.  In 
a  child  about  six  3'ears  old,  taken  to  the  Cork  Infirmary,  the  symptoms  were  giddiness 
and  pain  in  the  head,  dryness  and  constriction  of  the  throat,  afterwards  very  painful 
sensations  in  the  stomach,  followed  by  nausea  and  vomiting,  with  rapid  and  flutter- 
ing pulse,  laboured  breathing,  convulsive  twitohings  of  the  face,  and  wide  dilatati(m  of 
the  pupils  and  insensibility  to  light.  He  recovered,  however,  under  treatment.  (J.  Pop- 
ham,  Dub.  Quart  Journ.,  Feb.  1863,  p.  248.)  Another  case  is  reported  as  having  occurred 
at  Canterbury,  England,  in  which  very  similar  symptoms  resulted  from  the  same  cause, 
and  with  a  similar  result.  (Med.  Timea  and  Oaz.,  Sept.  13,  1862.)  W. 

DAJAKSCH.  Arrow  Poison  of  Borneo.  This  poison,  which  is  in  the  form  of  an  ex- 
tract, but  apparently  of  unknown  botanical  origin,  was  made  the  subject  of  experimental 
investigation  by  Dr.  P.  M.  IJraidwood,  who  came  to  the  following  conclusions  as  to  its 
physiological  action.  1.  It  causes  death  by  paralyzing  the  heart,  which  is  proved  by  the 
fact  that,  after  ligature  of  the  heart,  death  occurs  in  the  same  manner  and  in  about  the 
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same  time  as  after  taking  this  poison.  2.  That  the  cessation  of  the  heart's  action  results 
from  paralysis  of  the  cardiac  ganglia  of  the  great  sympathetic.  3.  That  the  other  phe- 
nomena, such  as  paralysis  of  sensation  and  motion,  are  the  natural  results  of  paralysis 
of  the  heart.  [Edin.  Med.  Jou/m.,  Aug.  18G4,  p.  127.)  It  is  not  the  same  as  the  Java  arrow- 
poison,  which  is  the  product  of  the  Upas  Antiur,  though  this  also  destroys  life  by  sus- 
pending the  cardiac  action.  The  [Jpas  Antiar  appears  to  act  directly  on  the  heart,  the 
dajaksch  through  the  sympathetic  ganglia.  [Ibid.,  p.  133.)  W. 

DIANTHUS  CARYOPHYLLUS.  Clove  Pink.  The  clove  pink  or  carnation  is  too  well 
known  to  require  minute  description.  It  is  a  perennial,  herbaceous  plant,  belonging  to 
the  family  of  Caryophyllacese,  and  characterized  as  a  species  by  its  branching  stem,  its 
solitary  flowers,  the  short  ovate  scales  of  its  calyx,  its  very  broad  beardless  petals,  and  its 
linear,  subulate,  channeled,  glaucous  leaves.  Indigenous  in  Italy,  it  is  everywhere  cul- 
tivated in  gardens  for  the  beauty  of  its  flowers,  of  which  numerous  varieties  have  been 
produced  by  horticulturists.  Those  are  selected  for  medicinal  use  which  have  the  deepest 
red  colour,  and  the  most  aromatic  odour.  The  petals  should  not  be  collected  till  the 
flower  is  fully  blown,  and  should  be  employed  in  the  recent  state.  They  have  a  fragrant 
odour,  thought  to  resemble  that  of  tiie  clove.  Their  taste  is  sweetish,  slightly  bitter,  and 
somewhat  astringent.  Both  water  and  alcohol  extract  their  sensible  properties,  and  they 
yield  a  fragrant  essential  oil  by  distillation.  In  Europe  they  are  employed  to  impart 
colour  and  flavour  to  a  nyrup,  which  serves  as  a  vehicle  for  other  less  pleasant  medicines. 
According  to  the  directions  of  the  former  Edinburgh  Pharmacopceia,  this  was  prepared 
by  macerating  one  part  of  the  flowers,  without  their  claws,  with  four  parts  of  boiling 
water  for  twelve  hours,  then  filtering,  and  adding  seven  parts  of  sugar.  W. 

DIAPHORETIC  ANTIMONY.  Antimonium  DiapJ^oreticum.  Potassse Biantimoniaa 
This  compound  is  directed,  in  the  French  Codex,  to  be  formed  by  deflagrating  in  a  red. 
hot  crucible,  and  keeping  red-hot  for  half  an  hour,  a  mixture  of  pure  antimony  with  twice 
its  weight  of  nitrate  of  potassa,  both  being  in  fine  powder.  The  product  is  washed  with 
water  and  dried,  and  forms  the  washed  diaphoretic  antimony.  As  thus  prepared,  iM. 
Oscar  Figuier  has  shown  that  it  contains,  besides  antimonic  acid,  both  teroxide  of  anti- 
mony and  antimonious  acid;  the  nitre  not  being  in  sutRcient  quantity  completely  to 
peroxidize  the  antimony.  When,  however,  the  antimony  is  deflagrated  with  three  times 
its  weight  of  nitre,  and  the  matter  is  kept  at  a  red  heat  for  an  hour  and  a  half,  the  whole 
of  the  antimony  is  converted  into  antimonic  acid;  and,  when  the  product  is  thoroughly 
exhausted  by  boiling  water,  the  resulting  solution  contains  a  large  quantity  of  neutral 
antimoniate  of  potassa,  and  the  insoluble  residue  is  impure  biantimoniate.  M.  Figuier 
rejects  this  residue,  which  forms  the  diaphoretic  antimony  of  the  ordin.ary  process,  and 
obtains  the'  preparation  from  the  solution  of  the  neutral  antimoniate,  by  passing  through 
it  a  stream  of  carbonic  acid  gas,  which  removes  one  eq.  of  potassa  from  two  of  the  anti~ 
moniate,  and  throws  down  the  biantimoniate  in  the  form  of  a  white  powder.  By  this 
process  he  obtained  a  quantity  of  the  preparation,  equal  to  three-fourths  of  the  weight  of 
the  materials  employed.  Diaphoretic  antimony  is  a  perfectly  white  powder.  When  pro- 
perly prepared,  as  by  the  process  of  M.  Figuier,  it  consists  of  two  eqs.  of  antimonic  acid, 
one  of  potassa,  and  six  of  water.  The  dose  is  two  or  three  drachms.  On  account  of  its 
weak  and  variable  nature,  it  has  been  generally  laid  aside  in  practice.  B. 

DICTAMUS  ALBUS.  White  Fraxinella.  Bastard  Dittany.  This  is  a  perennial  Eu- 
ropean plant,  the  root  of  which  is  bitter  and  aromatic,  and  has  been  used  as  an  anthel- 
mintic, emmenagogue,  and  stomachic  tonic;  though  at  present  little  employed  in  Eu- 
rope, and  not  at  all  in  this  country.  Storck  gave  it  in  intermittents,  worms,  amenorrhcea, 
hysteria,  epilepsy,  and  other  nervous  diseases.  The  bark  of  the  root  is  the  most  active 
part.    The  dose  is  from  a  scruj)le  to  a  drachm.  W. 

DIERVILLA  TRIFIDA.  (Mcench,  Gray's  Manual,  p.  166.)  D.  Canadensis.  (Muhl.) 
Bush  Honeysuckle.  A  low,  erect,  indigenous  shrub,  growing  especially  in  rocky  places 
throughout  the  Northern  States.  The  whole  plant,  including  root,  branches,  and  leaves, 
is  supposed  to  be  possessed  of  diuretic  and  astringent  properties,  which  render  it  useful, 
given  in  the  form  of  infusion,  in  diseases  of  the  urinary  passages.  It  is  one  of  the  eclectic 
remedies.  W. 

DIOSCOREA  VILLOSA.  {Gray's  Manual,  p.  480.)  Wild  Yam-root.  Colic-root.  An 
indigenous  perennial  creeper,  with  long,  branching,  contorted,  fibrous,  ligneous  roots.  It 
grows  from  Maine  to  Wisconsin,  and  southward  also.  The  roots  are  used  by  the  "eclec- 
tics," who  consider  them  eflicacious  in  bilious  colic.  They  are  administered  in  decoction 
and  tincture;  and  a  substance  called  improperly  dioscorein,  obtained  by  precipitating  the 
tincture  with  water,  is  used  for  the  same  purpose  in  a  dose  of  from  one  to  four  grains.     W. 

DIPPEL'S  ANIMAL  OIL.  Oleum  Cornu  Cervi.  This  oil  is  obtained  during  the  dis- 
tillation of  bones,  in  the  processes  for  obtaining  ammoniacal  products  on  a  large  scale. 
The  portion  which  first  comes  over  is  pale  yellow;  but,  in  the  progress  of  the  distillation, 
the  distillate  becomes  gradually  deeper  coloured  and  thicker,  and  at  last  black  and  vis- 
cid. It  is  purified  and  rendered  colourless  by  redistillation,  a  pyrogenous  resin  being  left 
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buhind.  Thiu  rectifl«d  it  is  a  colourleu  liquid,  very  limpid  and  volatilo,  with  a  penc- 
trutiiijcoxtreiiiely  It'tid  odour  and  biirninfi;  Uu»tc>.  By  r«'|>t'ttting  thw distillation  till  iidark 
rc<»iduunt  in  no  longor  left  in  llio  retort,  it  may  be  obtained  tree  from  fetor,  und  of  ua 
us(ri'e»biu  uronuitic  odour;  and  iu  tliin  mode  it  in  t>uid  to  have  been  prejiured  by  Difipcl. 
Four  or  live  dislillutions  are  nticessury.  (A?n.  Juurn.o/  I'fuirm,,  ix.  244.)  Tl»e  oil  in  tiotm 
altered  by  the  action  of  uir  und  liglu,  beconiini;  thick,  yellow,  brown,  and  linully  black. 
It  has  uu  ttlkuline  reaction,  und  probubly  contuiiiri  the  variouH  principleii  which  have 
been  discovered  by  lieichenbach  in  the  products  of  the  dixtillution  of  organic  HubMtunces. 

This  oil  was  originally  obtaimHi  from  hartshorn,  und  was  a  product  of  the  decomposi- 
tiou  of  the  gelatinous  tidsuc,  the  horn  containing  uo  fut.  When  obtained  from  bones,  it 
is  u  product  of  the  same  tissue;  us  these  ure  boiled  with  a  large  quantity  of  water,  and 
dried,  before  they  ure  submitted  to  destructive  distillation.  The  oily  product  of  this  dis- 
tilltttion,  after  rectidcution,  forms  the  bune-oil  of  commerce.  Bone-oil  hus  a  dark-brown 
almo.->t  black  colour,  with  u  greenish  shude.  It  is  perfectly  opuquo  in  the  mass,  but  brown 
when  viewed  by  transmitted  light  in  a  thin  layer.  Its  sp.  gr.  is  about  0970.  Its  smell  is 
peculiarly  disagreeable  and  somewhat  ummoniacal  A  piece  of  lir-wood,  moistened  with 
muriutic  acid,  and  held  over  the  mouth  of  a  vessel  ccmtuining  it,  acquires  a  dark  reddish- 
purple  colour,  characteristic  oi pyrrol.  It  contains  several  organic  ba.ses,  such  us  petinin, 
picoliu,  j'c,  which  have  been  examined  by  Dr.  Thomas  Anderson,  of  Scotland  (See  his 
paper  on  the  products  of  the  distillation  of  animal  substances,  in  the  Philoa.  Mag.,  3d 
series,  xxx.  174;  and  for  a  notice  of  picolin,  see  the  note  in  page  G7B.) 

Animal  oil  was  formerly  much  used  in  medicine;  but  its  repulsive  odour  and  taste,  as 
it  is  ordinarily  prej)ared,  have  caused  it  to  be  almost  entirely  laid  aside.  It  is  given  in 
the  do.-<e  of  a  few  drops,  mixed  with  water,  and  acts  as  a  stimulant  and  antispasmodic. 
Its  presence  in  the  spirit  and  salt  of  hartshorn  gives  to  those  preparations  medicinal  pro- 
perties diflerent  from  those  of  the  pure  spirit  and  of  carbonate  of  ammonia.  JB. 

DIRCA  PALUSTRIS.  leather  Wood.  An  indigenous  shrub,  usually  very  small, 
but  sometimes  attaining  the  height  of  five  or  six  feet,  growing  in  boggy  woods,  and  other 
low  wet  idaces,  in  almost  all  parts  of  (he  United  States.  The  berries,  which  are  small, 
oval,  and  of  an  orange  colour,  are  said  to  be  narcotic  and  poisonous.  The  bark  has  at- 
tracted most  attention.  It  is  extremely  tough,  and  of  very  difficult  pulverization.  In  the 
fresh  state  it  has  a  peculiar  rather  nauseous  odour,  and  an  unpleasant  acrid  taste,  and 
when  chewed  excites  a  flow  of  saliva.  It  yields  its  acrimony  completely  to  alcohol,  but 
imperfectly  to  water  even  by  decoction.  In  thedose  of  six  or  eight  grains,  the  fresh  bark 

{>roduces  violent  vomiting,  preceded  by  a  sense  of  heat  in  the  stomacn,  and  often  followed 
)y  purging.  Applied  to  the  skin  it  excites  redness  and  ultimately  vesicates;  but  its  epi- 
Bpastic  operation  is  very  slow.  It  appears  to  be  analogous  in  its  properties  to  mezereon,  to 
which  it  is  botanically  allied.  W. 

DRAGON'S  BLOOD.  Sanguis  Draconis.  This  is  a  resinous  substance  obtained  from 
the  fruit  of  several  species  of  Calaynus,  e8})ecially  C.  Rotang  and  C.  Draco,  small  palms, 
growing  in  Siam,  the  iMolucca  Islands,  and  other  parts  of  the  East  Indies.  On  the  sur- 
face of  the  fruit,  when  ripe,  is  an  exudation,  which  is  separated  by  rubbing,  or  shaking 
in  a  bag,  or  by  exposure  to  the  vapour  of  boiling  water,  or  finally  by  decoction.  The 
finest  resin  is  procured  by  the  two  former  methods.  It  comes  in  two  forms:  sometimes 
in  small  oval  tnassen,  of  a  size  varying  from  that  of  a  hazelnut  to  that  of  a  walnut,  covered 
with  the  leaves  of  the  plant,  and  connected  together  in  a  row  like  beads  in  a  necklace ; 
sometimes  in  cylindrical  sticks,  eighteen  inches  long  and  from  a  quarter  to  half  an  inch 
in  diameter,  thickly  covered  with  palm  leaves,  and  bound  round  with  slender  strips  of 
cane.  In  both  these  forms,  it  is  of  a  dark  reddish-brown  colour,  opaque,  and  readily  pul- 
verizable,  attbrding  a  fine  scarlet  powder.  It  sometimes  comes  also  in  the  form  of  a  red- 
dish powder,  and  in  small  irregular  fragments  or  tears.  An  inferior  kind,  said  to  be  ob- 
tained by  boiling  the  fruit  in  water,  is  ni  flat  circular  eukes,  two  or  three  inches  in  diame- 
ter and  half  an  inch  thick.  This  also  yields  a  fine  red  powder.  A  fourth  variety,  much 
inferior  even  to  the  last  mentioned,  is  in  large  disks,  from  six  to  twelve  inches  in  diame- 
ter, by  an  inch  in  thickness,  mixed  with  various  impurities,  as  pieces  of  the  shell,  stem, 
&c.,  and  supposed  to  be  derived  from  the  fruit  by  decoction  with  expression.  A  substance 
known  by  the  name  of  dragon's  blood  is  derived  by  exudation  from  the  trunk  of  Dra- 
cfena  Draco,  a  large  tree  innabiting  the  Canary  Islands  and  the  East  Indies,  and  an- 
other from  Plerocarpus  Draco,  a  tree  of  the  West  Indies  and  South  America,  by  incision 
into  the  bark.  These  last,  however,  are  little  known  in  commerce.  According  to  Lieut. 
Wellstead,  much  dragon's  blood  is  obtained  in  the  island  of  Socotra,  by  spontaneous 
exudation  from  a  largo  tree,  growing  at  a  considerable  elevation  on  the  mountains. 

Dragon's  blood  is  inodorous  and  tasteless,  insoluble  in  water,  but  soluble  in  alcohol, 
ether,  and  the  volatile  and  fixed  oils,  with  which  it  forms  red  solutions.  According  to 
Herberger,  it  consists  of  907  parts  of  a  red  resin,  which  he  calls  draconin,  2-0  of  fixed 
oil,  3-0  of  benzoic  acid,  1-0  of  oxalate  of  lime,  und  3-7  of  phosphate  of  lime.  It  was  for- 
merly employed  in  medicine  as  an  astringent,  but  is  nearly  or  quite  inert,  and  is  now 
never  given  internally.  It  is  sometimes  used  to  impart  colour  to  plasters,  but  is  valued 
chiefly  as  an  ingredient  of  paints  and  varnishes.  W. 
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DUTCH  PINK.  A  yellow  or  brownish-yellow  paint,  consisting  of  clay,  or  a  mix- 
ture of  clay  and  chalk,  or  carbonate  of  lime  in  the  form  of  whiting,  coloured  by  a  decoc- 
tion of  woad,  French  berries,  or  birch  leaves,  with  alum.  W. 

EMEKY.  A  very  hard  mineral,  the  powder  of  which  is  capable  of  wearing  down  all 
other  substances  except  the  diamond.  As  existing  in  commerce,  it  is  said  to  be  derived 
chiefly  from  the  island  of  Naxos,  in  the  Grecian  Archipelago;  but,  according  to  Lan- 
derer,  it  has  been  found  also  in  Asia  Minor  and  the  Morea.  Within  a  few  years  a  new 
locality  of  emery  has  been  discovered  at  Chester,  Hampden  County,  Mass.,  where  a  vein 
of  this  valuable  mineral  exists,  of  an  average  width  of  four  feet,  and  several  miles  in 
length.  For  details  in  reference  to  this  subject,  the  reader  is  referred  to  a  paper  by  Prof. 
J.  Lawrence  Smith,  in  the  American  Journal  of  Scie7ices  and  Arts  [A.  D.  1866,  2d  ser., 
xlii.  83).  Emery  is  pulverized  by  grinding  it  in  a  steel  mill,  and  the  powder  is  kept  in  the 
shops  of  ditterent  degrees  of  fineness.  It  is  used  for  polishing  metals  and  hard  stones. 
The  method,  adopted  in  Smyrna,  of  ascertaining  its  purity,  is  to  rub  a  plate  of  glass  of 
known  weight  with  a  certain  quantity  of  the  suspected  mineral  until  it  ceases  to  have 
any  eft'ect.  The  loss  of  weight  in  the  glass  is  the  measure  of  the  value  of  the  emery. 
(See  Am.  Journ.  of  Pliarm.,  March,  1862,  p.  187.)  W. 

EPIG-^A  REPENS.  Trailing  Arbutus.  Ground  Laurel.  May-flower.  This  is  a  small 
trailing  plant,  with  woody  stems  from  six  to  eighteen  inches  long,  entire,  cordate-ovate 
leaves,  and  small,  very  fragrant  flowers,  which  appear  early  in  the  spring  It  is  found  in 
the  woods,  and  affects  the  sides  of  hills  with  a  northern  exposure.  Dr.  Darlington  states 
that  the  plant  has  been  supposed  to  bo  injurious  to  cattle,  when  eaten  by  them.  [Flora 
Cestrica,  p. 259. )  The  late  Dr.  Eli  Ives,  of  New  Haven,  Connecticut,  furnished  us  with 
the  following  account  of  its  virtues  and  uses,  founded  on  his  own  observation.  "The 
Epigasa  repens  has  been  freely  used  for  some  years  in  diseases  of  the  urinary  organs,  and 
of  the  pelvic  viscera  generally,  particularly  of  irritated  action,  in  those  cases  in  which 
the  uva  ursi  and  buchu  are  indicated.  The  leaves  and  stems  are  prepared  in  the  same 
manner,  and  administered  in  the  same  dose  as  the  uva  ursi.  The  Epigsea  has  given 
relief  in  some  cases  where  the  uva  ursi  and  buchu  have  failed.    May  4th,  1849."     W. 

EPILOBIUM  ANGUSTIFOLIUM.  (Gray's  iVfawMoZ,  p.  130.)  Wllloiv-herb.  There 
are  several  species  of  Epilobium,  which  have  the  common  name  of  willow-herb  from  the 
resemblance  of  their  leaves  to  the  willow,  and  probably  have  nearly  identical  proper- 
ties. They  are  all  perennial  and  indigenous.  The  E.  angustifolium  is  the  largest  of  them, 
having  a  simple  stem,  from  four  to  seven  feet  high.  It  is  common  in  the  Northern  States, 
frequenting  low,  or  newly-cleared  grounds.  It  bears  showy  purple  flowers,  which  ap- 
pear in  July  and  August.  The  leaves  and  roots  are  .said  to  be  demulcent,  tonic,  and 
astringent,  and  yield  their  virtues  to  water  and  alcohol.  They  are  used  by  the  "  eclec- 
tics," generally  and  locally,  in  decoction,  infusion,  or  cataplasm,  in  cases  which  call  for 
the  use  of  astringent  remedies.  W. 

EQUISETUM  HYEMALE.  (G?-ffy's  il/rtWM«Z,  p.  585.)  Horsetail.  Scorn-in g  Rush.  An 
indigenous  cryptogamous  plant,  with  slender  annual  stems  from  a  foot  and  a  half  to  three 
feet  high,  growing  abundantly  in  the  Northern  States,  and  preferring  wet  places,  as  the 
banks  of  streams,  &c.  The  plant  derives  its  name  of  scouring  rush  from  its  usci  in  scour- 
ing, for  which  it  is  fitted  by  the  siliceous  character  of  the  stems.  It  has  the  reputation 
of  being  diuretic,  and  is  used  sometimes  in  dropsical  diseases  and  those  of  the  urinary 
passages.    The  whole  plant  is  employed,  usually  in  the  form  of  infusion.  W. 

ERECHTHITES  HIEEACIFOLIA.  {Gray's  Manual,^. 2^0.)  Fireweed.  An  annual 
indigenous  plant,  growing  in  moist  woods  and  recent  clearings,  and  having  a  rank  odour, 
though  somewhat  aromatic,  which  probably  called  attention  to  the  plant  in  reference  to 
its  us(i  in  medicine.  Its  taste  is  bitterish,  slightly  acrid,  and  disagreeable.  It  yields  these 
and  what  medical  virtues  it  may  possess  to  water.  It  has  been  especially  recommended 
in  dysentery.  This  plant  is  apt  to  infest  the  peppermint  fields  of  Michigan ;  and  its  oil  is 
said  sometimes  to  deteriorate  the  oil  of  peppermint  from  that  region.  W. 

ERODIUM  CICUTARIUM.  Storksbill.  {Gray's  Majiual,  j>.  7S.)  An  annual  hairy 
plant,  with  spreading  stems,  pinnate  leaves,  and  several-flowered  peduncles,  belonging  to 
the  family  ot  Balsaininaceie,  and  growing  in  the  northern  parts  of  this  country,  espe- 
cially on  the  banks  of  Oneida  Lake,  New  York.  It  is  highly  recommended  by  Dr.  "VV. 
Abbotts  Smith  in  the  treatment  of  dropsy.  He  uses  it  in  the  form  of  decoction,  made  by 
boiling  two  ounces  of  the  dried  bark  with  three  pints  of  water  down  to  two,  then  decant- 
ing and  straining.  (See  Am.  Joum.  of  Med.  Sci.,Jan.  1865,  p.  240.)  W. 

ERYNGIUM  AQUATICUM.  Button  Hnakeroot.  The  root  of  Eryngium  aquaticum 
was  recognised  as  officinal  in  the  Secondary  Catalogue  of  the  U.S.  Pharmacopoeia,  until 
the  recent  revision,  when  it  was  dismissed.  The  plant  belongs  to  Pentandria  Digynia  of 
the  Linnsean  system,  and  to  the  natural  order  Apiacea3  or  Umbelliferse.  The  following 
is  its  generic  character.  '■'■  Flotoerrs  capitate.  Involuci-utn  many-leaved.  Proper  calyx  five- 
parted,  superior,  persistent.  Corolla  of  five  petals.  Receptacle  foliaeeous,  segments  acute 
or  cuspidate.  Fruit  bipartite."  {Nuitall.)  The  button  snakeroot  or  water  eryngo  is  an  in- 
digenous herbaceous  plant,  with  a  perennial  tuberous  root,  and  a  stem  two  or  three  feet 
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hi^h,  Romctimcs,  according  to  Purih,  six  feet,  generally  branching  by  forki,  but  trlcho- 
toiii()U8  ubovo.  Tbo  luHveH  are  very  long,  lineBr-luriceolntfl  on  the  upper  jMirt  of  the  »tem, 
•word-Hhapi'd  below,  with  bristly  »pine«  at  distHUt  iritcrviilH  iiiM)n  thi-ir  murgin.  The  floral 
leaves  are  limceolHte  and  dentate.  The  floweru  are  white  or  pale,  and  in  globose  heads, 
with  the  Iciith-ts  of  the  involucruin  shorter  than  the  hi-ad,  and,  like  the  scales  of  the  re- 
ceptacle, entire.  This  plant  is  found  in  low  wei  places,  as  far  south  as  Virginia  and  N. 
Carolina.  Its  period  of  llowering  is  August.  The  root,  which  is  the  medicinal  portion, 
has  a  bitter,  pungent,  aromatic  Usto,  provoking,  when  chewed,  a  flow  of  saliva.  It  is 
diaphoretic,  expectorant,  in  large  doses  occasionally  emetic;  and  has  been  us«d  by  some 
]ihysicians  in  dect»ction  as  a  substitute  for  seneka.  {bigeUnjo.)  We  are  told  in  Barton's 
CiUleetujius,  that  it  is  ru-arly  allied  to  the  contrayerva  of  the  shops.  W. 

EUYTUKONIUM  AMERICANU-M.  {}J[\x\\\.  Catalog ueM\  Bigelow.^m.  Af«/.Bo<., 
iii.  151.1— A',  lanceolaium.  (Pursh,  p.  320.)  The  root  and  herb  of  this  plant  were  oflici- 
nal  in  tlio  U.  S.  Pharmacopoeia,  in  which  they  occupied  a  place  in  the  Secondary  Cata- 
logue until  the  late  revision.  The  plant  belongs  to  Hexandria  Monogynia  in  the  Lin- 
nwan  system,  and  to  the  natural  order  of  Liliaceaj.  The  following  is  the  generic  charac- 
ter. ^'Calyx  none.  Corolla  inferior,  si x-pctaled;  the  three  inner  putals  with  a  callous 
prominence  on  each  edge  near  the  base."  {Bigelow.)  This  is  an  indigenous  perennial 
bulbous  plant,  sometimes  called,  after  the  European  species,  dog's  tooth  violet.  The  bulb 
(cormn.*),  which  is  brown  externally,  white  and  solid  within,  sends  up  a  single  naked 
Klendor  flower-stem,  and  two  smooth  lanceolate,  nearly  equal  leaves,  sneathing  at  their 
base,  with  an  obtuse  callous  point,  and  of  a  brownish-green  colour  diversified  by  numer- 
ous irregular  spots.  The  flower  is  solitary,  nodding,  vellow,  with  oblong-lanceolate  pe- 
tals obtuse  at  the  point,  a  club-shaped  undivided  style,  and  a  three-lobed  stigma.  The 
Erythronium  grows  in  woods  and  other  shady  places  throughout  the  Northern  and  Mid- 
dle Suites.  It  flowers  in  the  latter  part  of  April  or  early  in  May.  All  parts  of  it  are 
active.  In  the  dose  of  twenty  or  thirty  grains,  the  recent  bulb  operates  as  an  emetic. 
The  leaves  are  said  to  be  more  powerful.  The  activity  of  the  plant  is  diminished  by 
drying.  W. 

EUYTHROXYLON  COCA  (Lamarck).  Coca.  This  is  a  shrub  growing  wild  in  South 
Aniericn,  and  largely  cultivated  in  Bolivia  for  the  sake  of  its  leaves,  which  are  much 
used  in  that  country'as  a  masticatory.  The  plant,  which  is  propagated  from  the  seed  in 
nurseries,  begms  to'yield  in  eighteen  months,  and  continues  productive  for  half  a  cen- 
tury. The  leaves,  on  being  picked,  are  dried  in  the  sun,  and  then  packed  in  bags.  They 
are"  known  in  South  America  by  the  name  oi  coca.  They  were  in  general  use  among  the 
natives  of  Peru  at  the  time  of  Iho  conquest,  and  have  continued  to  be  much  employed 
to  the  present  time. 

The  leaves  resemble  in  size  and  shape  those  of  tea,  being  oval-oblong,  pointed,  two 
inches  or  more  in  length  by  somewhat  over  an  inch  in  their  greatest  breadth,  and  fur- 
nished with  short  delicate  footstalks;  but  they  are  not,  like  the  tea-leaves,  dentate,  and 
are  distinguished  from  most  other  leaves  by  a  slightly  curved  line  on  each  side  of  the 
midrib,  running  from  the  base  to  the  apex.  When  well  dried,  they  have  an  agreeable 
odour  resembling  that  of  tea,  and  a  peculiar  taste,  which,  in  decoction,  becomes  bitter 
and  astringent.  Some  attempts  were  made  to  analyze  coca  before  the  publication  of  the 
eleventh  edition  of  this  Di.spensatory,  of  which  the  main  result  was,  that  the  leaves  con- 
tained a  peculiar  very  bitter  principle  on  which  their  virtues  probably  depended.  M. 
Stunii-las  Martin  afterwards  made  a  hasty  examination,  from  which  it  appeared  that  they 
contain  a  peculiar  bitter  principle,  resin,  tannin,  an  aromatic  principle,  extractive,  chlo- 
rophyll, a  substance  analogous  to  thein,  and  salts  of  lime.  (Jowrn.  rfe  PAarm.,  A vril, 
1859,' p.  283.)  Dr.  Albert  Niemann,  of  Goslar,  has  made  a  more  thorough  investigation  of 
the  leaves,  and  succeeded  in  isolating  a  peculiar  alkaloid,  to  which  he  gives  the  name  of 
eocaina.  The  following  was  his  process.  The  leaves  were  exhausted  with  85  per  cent, 
alcohol  acidulated  with  2  per  cent,  of  sulphuric  acid  ;  the  tincture  was  treated  with  milk 
of  lime  and  filtered;  the  filtrate  was  neutralized  with  .sulphuric  acid,  and  the  alcohol 
distilled  off.  The  syrupy  residue  was  treated  with  water  to  separate  resin,  and  then  pre- 
cipitated by  carbonate  of  soda.  The  deposited  matter  was  exhausted  by  ether,  and  the 
otnereal  solution,  after  most  of  the  ether  had  been  distilled,  was  allowed  to  evaporate 
spontaneously.  The  eocaina  was  thus  obtained  in  colourless  crystals,  mixed  with  a  yel- 
lowish-brown matter  of  a  disagreeable  odour,  which  was  separated  by  washing  with  cold 
alcohol.  Pure  eocaina  is  in  colourless  transparent  prisms,  inodorous,  of  a  bitterish  taste, 
soluble  in  704  parts  of  cold  water,  more  soluble  in  alcohol,  and  freely  so  in  ether.  The 
solution  has  an  alkaline  reaction,  and  a  bitterish  taste,  leaving  a  peculiar  numbness  on 
the  tongue,  followed  by  a  sensation  of  cold.  The  alkaloid  melts  at  208°  F.,  and  on  cooling 
congeals  into  a  transparent  mass,  which  gradually  becomes  crystalline.  Heated  above 
this  point  it  changes  colour,  and  is  decomposed.  It  is  inflammable,  burning  with  a  bright 
flame,  and  leaving  charcoal.  With  the  acids  it  forms  soluble  and  crystallizable  salts, 
which  are  more  bitter  than  the  alkaloid  itself.  It  was  found  to  consist  of  carbon,  hydro- 
gen, nitrogen,  and  oxygen;  and  the  formula  as  given  by  Dr.  Niemann  is  Cj,H.j,NOj. 
He  also  obtained  wax,  a  variety  of  tannic  acid  [eoeatannic  acid),  and  a  concrete  volatile 
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odorous  substance,  (See  Am.  Journ.  of  Pharm.,  March,  1861,  p.  122.)  Mr.  Maisch,  of 
Philadelphia,  succeeded  in  obtaining  from  the  leaves  an  uncrystallizable  alkaloid,  having 
80  nearly  the  properties  of  cocaina  that  he  considered  it  merely  as  the  result  of  the  action 
of  heat  on  the  crystallizablo  principle.  {Ibid.,  Nov.  1861;  p.  500.)  Still  more  recently  M. 
Lossen  has  examined  cocaina,  and  ascertained  that,  when  heated  with  muriatic  acid,  it 
splits  into  benzoic  acid  and  a  new  base  which  he  calls  ecgonin  The  mutability  of  cocaina 
with  acids,  explains  why  the  attempts  to  extract  the  alkaloid  with  acid  liquids  have  failed. 
M.  Lossen  therefore  recommends  the  omission  of  acid  in  operating  on  the  leaves,  and 
proposes  the  following  modification  of  Niemann's  plan.  An  infusion  is  first  made;  this 
IS  precipitated  with  acetate  of  lead ;  the  lead  is  removed  by  sulphate  of  soda  ;  the  liquid 
is  concentrated,  carbonate  of  soda  added,  and  the  whole  shaken  with  ether.  The  ether 
extracts  the  alkaloid,  and  yields  it  in  a  crude  state  by  evaporation.  It  is  then  purified 
as  in  the  process  of  Dr.  Niemann.  {Journ.  de  Pharm.,  Juin,  1862,  p.  522.) 

According  to  Dr.  Weddell,coca  produces  a  gently  excitant  eflcct,  with  an  indisposition 
to  sleep ;  in  these  respects  resembling  tea  and  coffee.  It  is  asserted  to  support  the  strength 
for  a  considerable  time  in  the  absence  of  food  ;  but  it  does  not  supplj'  the  place  of  nutri- 
ment, and  probably,  in  this  respect  also,  acts  like  the  two  substances  referred  to.  The  In- 
dians, while  chewing  it,  pass  whole  days  in  travelling  or  working  without  food ;  but  they 
nevertheless  eat  freely  in  the  evenings.  Weddell  states  that  persons,  unused  to  it,  are 
liable  to  unpleasant  effects  from  its  abuse;  and  he  has  known  instances  of  hallucinations 
apparently  resulting  from  this  cause.  The  natives  chew  with  it  some  alkaline  substance, 
as  the  ashes  of  certain  plants,  or  lime.  (Weddell,  Voyage  dans  le  Nord  de  la  Bolivia.)  In 
large  quantities,  it  is  said  to  produce  a  general  excitation  of  the  circulatory  and  nervous 
systems,  imparting  increased  vigour  to  the  muscles  as  well  as  to  the  intellect,  with  an 
indescribable  feeling  of  satisfaction,  amounting  altogether  sometimes  to  a  species  of  de- 
lirium; and,  what  is  most  singular,  if  true,  this  state  of  exaltation  is  asserted  not  to  be 
followed  by  any  feelings  of  languor  or  depression.  {M&nieg&7.z&,N.Am.Med.-chir.Rev., 
March,  1860,  p.  340.)  A  medium  dose  is  from  three  to  four  drachms,  taken  in  infusion. 
For  the  result  of  experiments  on  the  physiological  action  of  coca  by  M.  Reis,  see  Ann. 
de  Therap.  (1864,  p.  118).  From  experiments  by  MM.  Gorse  and  Mantcgazza,  it  is  in- 
ferred that  it  increases  the  frequency  of  the  heart's  contractions  considerably  more  than 
tea  or  coff"ee;  and,  in  doses  of  about  an  ounce,  it  causes  intense  fever,  attended  with 
hallucinations  and  delirium.  (Dr.  Reis,  Pharm.  Journ.,  2d  8er.,viii.  299;  from  Bullet. 
Gen.de  Therap.,  Fev.  28,1866.)  M.  Moreno,  in  experiments  on  animals  with  coca,  found 
that,  so  far  from  supplying  the  place  of  food,  it  causes  a  more  speedy  death  and  a  greater 
loss  of  weight  than  starvation  alone.  (Jwn.  c?«  T/te^-w^.,  1869,  p.  64.)  Coca  has  been  em- 
ployed, with  supposed  advantage,  in  connection  with  ergot,  in  obstinate  cases  of  para- 
plegia, by  Dr.  Verardini,  of  Bologna.  {N.  Y.  Med.  Journ.,  Nov.  1867,  p.  160.)  A  Euro- 
pean apothecary,  at  La  Paz,  Bolivia,  uses  the  sulphate  of  cocaina  as  a  substitute  for  sul- 
phate of  quinia  in  intermittents.  (Fuentes,  Journ.  de  Pharm.,  4e  ser.,  iv.  268.)  W. 

ESSENCE  OF  BEEF.  Essence  of  Mutton.  Under  the  names  of  essence  of  beef,  essence 
of  mutton,  &c.,  a  preparation  has  been  long  in  use,  consisting  of  a  saturated  solution,  at  a 
boiling  temperature,  of  the  soluble  principles  of  the  meat  employed  in  its  own  juice.  Beef 
being  the  kind  of  meat  generally  preferred,  the  essence  of  beef  is  the  preparation  which  has 
been  most  used,  though  the  essence  of  mutton  might  be  substituted  in  cases  in  which  its 
flavour  would  be  more  acceptable.  These  preparations  are  made  in  the  following  manner. 
The  flesh,  having  been  deprived  as  far  as  possible  of  fatty  matter,  and  cut  into  very  small 
pieces,  is  introduced  without  water  into  a  convenient  long-necked  bottle  (a  common  quart 
porter  bottle  will  answer  the  purpose  very  well)  until  this  is  filled;  the  bottle  is  then 
placed  upright  in  a  pot  of  boiling  water,  so  that  the  top  of  the  bottle  shall  be  above  the  sur- 
face of  the  liquid,  and  is  exposed  to  a  boiling  heat  for  an  hour  or  more;  the  mouth  of  the  bottle 
being  closed  with  a  cork  so  tightly  as  to  prevent  the  escape  of  vapour,  but  not  so  as  to  en- 
danger the  breaking  of  the  vessel.  At  the  end  of  the  process,  the  liquid  is  to  be  poured  out 
of  the  bottle,  and  when  sufficiently  cool,  is  ready  for  use.  It  is  highly  nutritive,  and  at  the 
same  time  stimulant,  and  may  often  be  used  with  great  advantage  in  the  prostrate  condi- 
tions of  low  fevers,  when  the  stomach  is  quite  free  from  inflammation.  We  have  known 
serious  mischief  to  arise  from  a  neglect  of  this  precaution.  The  dose  is  from  a  teaspoonful 
to  a  tablespoonful,  which  may  be  repeated  every  hour  or  two,  in  alternation  with  stimu- 
lant medicines.  W. 

EUCALYPTUS  GLOBOSUS.  A  tree  of  considerable  size  growing  in  Australia,  be- 
longing to  the  order  Myrtacese.  Its  wood  is  hard,  and  used  in  ship-building.  By  Dr.  Ul- 
lersperger,  of  Munich,  it  is  stated  that  the  leaves,  given  in  infusion,  have  been  used  with 
the  "  greatest  success  "  in  fevers  ;  and  a  case  of  intermittent  was  cured  by  them  in  which 
quinia  had  failed.  Unlike  the  last-mentioned  remedy,  this  may  be  given  during  the 
febrile  paroxysm,  and  ameliorates  instead  of  aggravating  it.  Dr.  Salarich,  in  the  "^s- 
panna  3ferfic«,"  recommends  it  also  in  nervous  headache.  {B.  and  F.  Med.-chir.  Rev., 
Jan.  1868,  p.  250 ;  from  Schmidt's  Jahrbucher,  &c.,  Dec.  10, 1866.)  W. 

EUPHORBIUM.  This  was  contained  in  the  Materia  Medica  Catalogue  of  the  late 
Edinburgh  Pharmacopoeia;  but,  having  been  omitted  in  the  British,  it  is  no  longer  offi- 


PART  III.  Euphrasia  Ojjlcinalis. — Extractam  Caniis.  15i>8 

cinul.  It  isthoconcretorcftinous  Juiooof  oneor  more  species  of  Euphorbin;  but  iu  prociM 
Boiirco  \»  uncortain.  It  liiis  b«cn  jweribod  to /■J.  oflicinarum,  firow'iiif^  in  tho  North  <»f  Afrii-n 
and  at  llm  Cupoof  0<)<»d  1Ii>|k',  K.  ('tinarir.imU,  a  imtivo  ol'  l\ut  Ciiimry  IslundH  nnd  Western 
Africa,  and  K.  aiitit/iKtruin,  iiiiuihitin^  K^ypt,  Arabia,  and  tbi;  Kiut  IndicH,  and  8U|i|H)iud 
to  bi!  thi<  phint  I'roni  whit-li  ihu  ani-ienls  dorived  th'n  rubinoux  product.  TIk-w;  Hpeeiub  uf 
Euphorbia  bear  aoino  resemblance  in  ft»rni  to  thu  C'uc^//<,  having  leatleii^juintod,  angular 
(>tvnis,  dividud  into  branche.-*  of  a  similar  structure,  and  furnibhod  with  double  pricklos 
ut  tho  angles.  When  W()undtHl  they  yield  an  acrid  milky  juico,  which  concreted  ou  the 
surface,  and,  being  removtid,  coiirttitutes  tho  uuphorbium  of  commerce, 

Tlii»>  occurs  in  the  fhape  of  tours,  or  in  oblong  or  roundish  niuscoM,  about  the  size  of  a 
pea  or  larger,  often  forked,  and  perforated  with  one  or  two  Hmull  conical  holes,  produced 
by  the  prickles  of  the  plant,  around  which  the  juice  has  concreted,  and  which  somiHiuies 
remiiin  in  the  holes.  The  masses  are  occasionally  large  and  mixed  with  impurities.  The 
surface  is  dull  and  smooth,  bearing  some  resemblance  to  that  of  tragacanth  ;  the  consist- 
once  somewhat  friable;  tho  colour  light  yellowish  or  reddish;  the  odour  scarcely  ruT- 
ceptible;  the  taste  at  first  slight,  but  afterwards  excessively  acrid  and  burning.  The 
colour  of  the  powder  is  yellowish.  Tho  sp  gr.  of  euphorbium  is  1-124,  Triturated  with 
water  it  renders  the  liquid  milky,  and  is  partially  dissolved.  Alcohol  dissolves  a  larger 
portion,  forming  a  yellowish  tincture,  which  becomes  milky  on  tho  addition  of  water.  It« 
constituents,  according  to  Pelletier,  are  resin,  wax,  mahite  of  lime,  malate  of  pot&ssa, 
lignin,  bassorin,  volatile  oil,  and  water,  Brandos  found  caoutchouc,  Itcontains  no  soluble 
gum.  The  proportions  of  tho  ingredients  are  variously  stated  by  diflferent  chemists,  and 
])robably  vary  in  different  specimens.  The  most  abundant  is  resin,  and  the  remainder 
consists  chiedy  of  wax  and  malate  of  lime.  Tho  resin  is  excessively  acrid,  is  soluble  in 
alcohol,  and  when  exposed  to  heat,  melts,  takes  fire,  and  burns  with  a  brilliant  flame, 
diffusing  an  agreeable  odour.  Dr.  Fliickiger  has  found  a  substance  analogous  to  lactucon 
which  he  names  euphorhon.  It  is  neuter,  fusible  above  223°  F.,  readily  dissolved  by  boil- 
ing alcohol,  and  soluble  in  ether,  benzine,  amylic  alcohol,  chloroform,  acetone,  and  glacial 
acetic  acid.  From  its  solution  in  ether  and  benzine,  it  separates,  on  spontaneous  evapo- 
ration, in  feathery  needles.  Its  solution  in  sulphuric  acid,  spread  on  a  plate,  is  coloured 
violet  by  nitric  acid.  Its  composition  is  CjgH.^.^O.^.  While  the  acrid  rosin  constitutes  38  per 
cent.  oX  euphorbium,  euphorhon  constitutes  22  percent.  {Am.  Journ.  of  Pharm., Sei»t.  1868, 
p.  393;  {rom  Schweizerisrhe  Wochenschrift.) 

Medical  Properties  and  Uses.  Euphorbium  taken  internally  is  emetic  and  cathartic,  often 
noting  with  great  violence,  and  in  large  doses  producing  severe  gastric  pain,  excessive  heat 
in  the  throat,  and  symptoms  of  great  prostration.  In  consequence  of  the  severity  of  its 
action,  its  internal  use  na.s  been  entirely  abandoned.  Applied  to  the  mucous  membrane  of 
tho  nostrils,  it  excites  violent  irritation,  attended  with  incessant  sneezing  and  sometimes 
bloody  discharges.  They  who  powder  it  are  under  the  necessity  of  guarding  their  eyes, 
nostrils,  and  mouth  against  the  fine  dust  which  rises.  Largely  diluted  with  wheat  floui'or 
starch,  it  may  be  itsed  as  an  errhine  in  amaurosis,  deafness,  and  other  obstinate  affections 
of  the  head.  Externally  applied  it  inflames  the  .skin,  often  producing  vesication  ;  and  on 
the  continent  of  Europe  is  sometimes  used  a.s  an  ingredient  of  epispastic  preparations.  It 
is  employed  in  veterinary  practice,  with  a  view  to  its  vesicating  j)ower.  W. 

EUPHRASIA  OFFICINALIS.  Eyebright.  A  small  annual  plant, common  to Europd 
and  the  United  States,  without  odour,  and  of  a  bitterish,  astringent  taste.  It  was  for- 
merly used  in  various  complaints,  and  among  the  rest  in  disorders  of  the  eyes,  in  which 
it  was  thought  to  be  very  efiicacious,  and  in  the  treatment  of  which  it  is  still  popular  in 
some  countries.     The  probability  is  that  it  is  nearly  inert.  W. 

EXTR  ACTUM  CARNIS.  Liebig.  Extract  of  Flesh.  Extract  of  Meat.  The  nature  of 
this  preparation  is  truly  expressed  by  its  name.  Its  object  is  to  obtain  the  nutritive  matters 
of  the  flesh  of  animals  in  a  concentrated  state,  in  which  they  may  be  long  kept  without 
change.  Two  great  advantages  are  thus  gained,  cheapness  of  carriage,  and  the  facility  of 
transfer  from  places,  however  remote,  where  meat  is  plentiful,  to  others  where  it  is  most 
needed.  Thus,  thecattle  soabundanton  the  plains  of  South  America,  Australia,  and  Russia, 
may  be  made  to  contribute  to  the  support  of  the  people  of  Europe  and  North  America; 
and  this  object  has  already  been  in  some  degree  accomplished  ;  as  factories  are  in  opera- 
tion in  these  regions  by  which,  in  the  condition  of  extract  of  flesh,  beef  is  largely  prepared 
for  distribution  over  the  world  ;  and  South  American  extract  of  bet^f  is  well  known  in  the 
markets  of  L«mdon,  and  other  European  capitals.  Though  to  Liebig  belongs  the  credit 
offsetting  this  movement  on  foot,  and  his  process  is  probably  most  extensively  used,  other* 
have  employed  processesof  their  own,  and  some  are  perhaps  equal  if  not  superior  to  his.  To 
a  paper  by  M.  Poggiale,  in  the  Jou>~nal  de  Pharmneie  ( Mars,  1808,  p.  172),  we  must  express 
our  indebtedness  for  many  of  the  fact*  contained  in  the  present  article. 

Liebig's  extract  of  beef,  besides  what  is  made  by  various  independent  operators, 
who,  employing  his  process,  take  advantage  of  the  popularity  of  his  name  in  spreading 
their  products  abroad,  is  now  largely  prepared  by  a  company  which,  under  his  super- 
vision, has  established  itself  in  South  America.  According  to' M.  Poggiale,  the  proi-ess 
there  in  use  consists  in  preparing  a  broth  with  equal  parts  of  the  meat  cut  fine  and  of  c<dd 
water,  straining  this  through  a  linen  cloth,  evaporating  it  in  a  boiler  over  a  naked  tiro  till 
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reduced  to  one-sixth  of  its  volume,  and  then  at  a  lower  temperature,  by  means  of  a  vacuum 
apparatus,  bringing  it  to  the  consistence  of  an  extract.  The  extract  thus  made  is  in- 
troduced into  varnished  stoneware  jars,  which  are  carefully  closed  to  exclude  the  air.  It 
is  said  that  100  parts  of  meat  yield  2-5  of  extract.  The  preparation  keeps  well,  contains 
neither  fat  nor  gelatin,  and  is  rich  in  the  nitrogenous  principles.  It  is  of  a  reddish-brown 
colour,  a  slightly  acrid  taste,  and  an  odour  that  is  not  agreeable ;  so  that  when  dissolved 
in  hot  water  to  make  soup,  it  is  necessary,  in  order  to  make  a  savory  dish,  to  add  legumi- 
nous fruits  to  the  extract.  To  avoid  this  flavour  it  would  be  necessary  to  eftect  the  evapo- 
ration out  of  contact  with  the  air,  and  if  possible  altogether  in  a  vacuum. 

The  following  more  particular  account  of  the  S.  American  establishment  is  given  by  Mr. 
Hutchinson,  in  his  ^'- Parana  and  South  American  HecollecHons,"  recentlj"  published.  The 
works  are  situated  at  Fraj'  Bentos,  and  would  appear,  from  a  statement  in  the  Buenos 
Ayres  Standard  (Sept.  3,  1868),  to  be  of  very  great  extent,  covering  20,000  square  feet,  and 
"working  off"  400  oxen  daily.  There  are  four  processes  in  the  manufacture;  1.  chopping 
the  flesh  into  mincemeat;  2.  the  digestive  process,  in  which  the  chopped  meat  is  exposed 
to  steam  in  vast  iron  digesters,  each  holding  12,000  lbs.;  3.  the  separation,  by  straining 
through  wire  gauze  and  clarification,  of  the  fat,  albumen,  and  fibrin ;  and  4.  evaporation, 
which  is  wonderfully  accelerated  by  the  rotatory  motion  of  thin,  circular,  steel  plates,  by 
means  of  which  more  than  two  millions  of  square  feet  of  a  thin  layer  of  the  liquid  are 
exposed  to  the  air  in  one  minute.  Liebig  directs  that,  in  the  preparation  of  beef-tea,  1  part 
of  the  extract  should  be  employed  to  100  of  water ;  but  the  nutritive  matter  in  the  extract 
is  said  to  vary  greatly ;  and  Dr.  Letheby,  in  specimens  examined  by  him,  found  45per  cent, 
of  water;  so  that  the  proportion  fixed  by  Liebig  must  be  greatly  increased  in  reference 
to  inferior  specimens.  The  varying  quality  of  the  extract  is  ascribed,  in  part  at  least,  to 
the  character  of  the  meat;  that  from  grown  animals  differing  from  that  of  young,  and 
of  the  male  from  the  female  ;  while,  altogether,  the  mode  of  living  of  the  roving  cattle  of 
the  plains  would  be  likely  to  lead  to  inferior  results.  [Med.  Times  and  Gaz.,  Jan.  1869,  p. 
92.)  In  a  letter  from  Baron  Liebig  to  the  Pharm.  Journ.  for  Nov.  1866,  it  is  stated  that 
the  meat  of  oxen  always  yields  an  extract  darker  and  more  strongly  flavoured,  resembling 
somewhat  the  flavour  of  fresh  venison,  pleasant  when  diluted ;  that  of  cows'  meat  lighter- 
coloured,  and  of  a  mild  flavour  ;  while  that  of  J'oung  animals,  under  four  years,  is  unfit  for  , 
the  preparation  of  extract,  which  from  such  a  source  is  pappy,  of  a  feeble  taste  like  veal, 
and  without  flavour.  (Am.  Journ.  of  Pharm.,  March,  1867,  p.  145.) 

In  preparing  his  extract,  M.  Bellat  exhausts  the  meat,  deprived  of  fatty  matter  and 
tendinous  and  membranous  tissues,  and  very  finely  divided,  with  cold  water  bj' the  pro- 
cess of  percolation,  and  setting  aside  the  infusion  thus  obtained,  puts  the  residuary  mat- 
ter into  vats  heated  by  vapour  and  hermetically  closed  by  strong  covers;  adds  an  equal 
weight  of  water,  and  a  small  quantity  of  bones;  digests  for  six  hours  at  about  200°  F., 
agitating  occasionally ;  then  submits  the  material  to  the  action  of  an  hj'draulic  press,  adds 
a  suitable  proportion  of  water  and  legumes,  and  boils  the  whole.  The  liquids  prepared  with 
heat  and  without  it  are  now  mixed,  heated  in  boilers  so  as  to  coagulate  any  blood  present, 
and,  having  been  rapidly  filtered,  are  evaporated  in  a  vacuum  apparatus  to  the  consistence 
of  very  thick  honey.  Thus  made,  the  extract  is  finally  introduced  into  tin  cans,  and 
closed  after  the  manner  of  Appert.  This  extract  is  of  a  yellowish-brown  colour,  rather 
soft,  very  soluble  in  water,  and  possessed  of  the  smell  and  taste  of  fresh  soup.  By  adding  25 
grammes  of  it  to  a  litre  of  boiling  water,  with  sufficient  salt,  M.  Poggiale  obtained  a 
soup  having  all  the  characters  of  that  recently  made  from  fresh  meat.  {Journ.  de  Pharm., 
Mars,  1868,  p.  172.) 

M.  Martin  de  Lignac  prepares  the  extract  by  boiling  100  kilogrammes  of  beef  (flesh 
and  bones),  20  of  fresh  pulse,  5  of  knuckles  of  veal,  and  100  grammes  of  common  salt,  all 
well  divided,  in  one  and  a  half  times  their  weight  of  water,  and,  when  the  soup  is  pre- 
pared, allowing  it  to  rest,  decanting,  filtering,  and  lastly  evaporating,  by  means  of  a  water- 
bath,  at  about  160°  F.,  down  to  10°  of  Baume.  The  extract  is  then  put  into  metallic  boxes, 
and  preserved  by  the  method  of  Appert.  It  is  in  the  form  of  a  translucent  jelly,  of  suflS- 
cient  firmness,  which  it  owes  to  the  gelatin  of  the  bones.  It  has  a  very  agreeable  smell 
and  taste,  and,  dissolved  in  boiling  water,  yields  an  excellent  soup.  This  is  said  to  be  much 
used  in  Paris.   (Journ.  de  Pharm.,  Mars,  1868,  p.  173.) 

M.  F.  J.  Tourtelot  gives  the  following  formula  of  an  extract  prepared  by  him,  which 
has  been  for  seven  years  employed  in  the  U.  S.  Army,  and  in  private  practice  in  this  coun- 
try. His  process  is  based  on  the  propriety  of  preserving  the  albumen  in  the  extract,  which 
is  undoubtedly  beneficial  so  far  as  its  nutrient  qualities  are  concerned.  The  fresh  beef, 
deprived  of  bone,  fat,  and  sinew,  and  finely  chopped,  is  macerated  with  cold  water  for 
about  two  hours ;  steam  is  then  introduced  into  the  vats  until  the  temperature  rises  to  120° 
F.,  care  being  taken  to  stir  the  meat  frequently  ;  and  the  resulting  liquid,  which  contains 
the  albumen,  is  drawn  off,  strained,  and  set  aside.  The  residue  is  boiled  with  water  for 
some  hours,  the  liquor  separated  by  gentle  pressure,  and  immediately  transferred  to  the 
vacuum  pan,  where  it  is  reduced  to  one-fourth,  wljen  the  liquid  first  obtained  is  added  ; 
after  which  the  evaporation  is  continued  until  one  pound  of  the  extract  represents  20  lbs. 
of  meat.  It  is  then  poured  into  china  jars,  and  covered  with  waxed  paf)er,  coated  with 
tincture  of  Tolu.  (See  Am.  J.  of  Pharm.,  March,  1869,  p.  158.)  This  preparation  appears 
to  be  based  on  correct  principles. 
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The  extract  of  moftt  has  all  the  advantapo  a^  an  article  of  diet  of  common  loupw,  but  by 
no  mt'UiiH  rcproKont*  the  nutritive  qimlitlei*  of  the  meat  ittelt";  an  the  two  most  nutritiuiu 
iiii;;rodifnts  of  flenh,  alhiitnen  and  tlhrin,  are  in  jjenerul  wholly  wanting;  and  eftbrU  are 
made  H!*  fur  us  nos!«ihle  to  get  rid  of  fat,  and  in  nnwt  inntuncen  of  jL^dalin  uUu,  though,  in 
relHtion  to  the  latU'r  principle,  with,  in  our  opinion,  questionable  propriety.  There  can  bo 
no  d«iuht,  ht)wever,  that  it  is  nutritiouf* ;  and  for  the  xick,  especial ly  in  low  fevern,  it  U 
peconiiuended  by  [xissesMinR  in  addition  the  yoniewhat  stimulant  i)ropertit')*  eharacterifctic 
of  the  meat  eHhenees.  For  an  account  of  the  chemical  conctituticnj  of  extract  of  fle»h,  by 
Miwsrs.  H.  D.-nne  and  H.  B.  Bradv,  for  which  we  have  no  space  here,  the  reader  ia  referred 
to  the  I'hannaceutiral  Journal  (Oct.  18tJ0,  p.  199),  W. 

FEIIUIDCYANIDE  OF  PUTASSIUM.  Red  Pruamate  of  Putnaaa.  This  is  formed 
by  pu'isini,'  a  current  of  chlorine  through  a  solution  of  forrocyanide  of  potassium,  until  the 
Ibjuid  ct'jises  to  form  a  precipitate  witn  a  solution  of  sesquichloride  of  iron,  a  proof  that 
the  whole  of  the  ferrocyanide  has  been  converted  into  the  ferridcyanide.  The  solution,  by 
du(i  evaporation,  yields  the  compound  in  question.  It  may  also  bo  prepared,  in  the  dr^ 
■wa 
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y,  by  asjitating'chlorino  with  the  finely  powdered  ferrocyanide,  as  long  as  it  is  absorbed, 
"e  theory  of  the  formation  of  this  compound  is  that  one  eq.  of  chlorine  withdraws  from 
ivo  eqs.  o'fthe  ferrocyanide,  one  eq.  of  potassium,  forming  chloride  of  jiotassium  which 
'mains  in  the  nuther-water.  The  reaction  is  explained  by  the  following  equation:  2 
(KX'fy)  and  Cl=KjUfy,  and  KCl.  The  radical  ferridcyanogen  is  supposed  to  be  formed  by 
the"  coalescence  of  two'eqs.  of  ferrocyanogen,  and  is  represented  bv  the  symbol  Cfdy.  Ac- 
cordingly, the  formula  of  ferridcyanide  of  potassium  is  KjCfdy.  This  salt,  discovered  by 
Gmelin,*is  in  beautiful  deep  hyacinth-red  anhydrous  crystals,  which  are  soluble  in  four 
partji  of  water.  Its  solution  forms  a  delicate  test  of  the  salts  of  prot<)xide  of  iron,  with 
which  it  produces  a  blue  precipitJite;  but  with  the  salts  of  the  sesquioxide,  it  only  strikes 
a  green  or  brown  colour.  Ferridcyanide  of  potassium  is  directed  by  the  U.  S.  Pharma- 
cop<eia,  in  conjunction  with  sulphate  of  protoxide  of  iron,  as  atest  of  the  chlorine  strength 
of  chlorinated  lime.   (8ee  ;>«^e.9  195-6.)  It  is  used  in  dyeing  and  calico-printing.        B. 

FERUOCYANIDE  OF  ZINC.  Zinci  Ferrocyanidum.  Ferrocyanuretof  Zinc.  Formed 
by  double  decomposition  between  hot  solutions  of  ferrocyanide  of  potassium  (ferroprussiate 
of  potassa)  and  sulphate  of  zinc.  It  is  thrown  down  as  a  white  powder.  It  has  similar 
medical  properties  to  those  of  the  cyanide,  and  is  used  in  the  same  diseases.  The  dose  is 
from  one  to  four  grains,  given  in  pill.  (See  Cynn'ule  of  Zinc.)  B. 

FLAVOURING  EXTRACTS.  Under  this  name,  preparations  from  various  a romatics 
are  considerably  used  for  culinary  purposes.  They  are  in  the  liquid  form,  and  are  gen- 
erally alcoholic  solutions  of  the  sapid  and  odorous  principles  of  substances  having  an  agree- 
able flavour,  such  as  lemon  and  orange  peel,  bitter  almonds,  roses,  cinnamon,  mace,  ginger, 
and  celery.  Formulas  for  their  preparation,  given  by  Prof.  Procter,  may  be  found  in  the 
Am.  Joiirn.  of  Phnrm.  for  May,  1856,  p.  215.  Others  have  been  added  to  the  list,  in  a  recent 
communication  by  Prof.  Procter  to  the  same  journal  (July,  1866,  p.  294).  The  new  for- 
mulas are  for  extracts  of  nutmeg,  of  soup  herbs  (thyme,  sweet  marjoram,  sweet  basil. 
Summer  savory,  and  celery  seed),  coriander,  and  vanilla.  W. 

FORMIATE  OF  AMMONIA.  From  the  fact  that  formiate  of  ammonia  is  a  chemical 
homologue  of  acetate  of  ammonia,  the  acid  of  the  former  being  a  derivative  of  methyl,  as 
acetic  acid  is  of  ethyl,  it  has  been  suggested  that  they  might  resemble  each  other  in  their 
medicinal  relations  ;  bnt,  though  formic  acid  is  irritant  to  the  skin  like  the  acetic,  it  has  not 
proved,  upon  trial,  that  the  two  salts  have  any  strong  resemblance.  The  formiate  of  ammo- 
nia has  been  employed  by  Dr.  Ramskill,  at  the  Hospital  for  the  Epileptic  and  Paralytic, 
in  London,  who  considers  it  useful  in  chronic  paralytic  disease  with  general  torjwr ;  espe- 
cially in  cases  of  reflex  paralysis,  and,  in  a  less  degree,  in  the  paralytic  condition  arising 
from  long  disuse  of  the  muscles.  It  is  said  to  be  equally  applicable  to  palsy  of  sensation 
and  motion.  It  is  contraindicated  by  any  remaining  active  irritation  or  inllammati(m  of 
the  nervous  centres  or  about  them,  whicn  may  have  been  the  original  seat  of  the  lesion. 
The  inference  is  that  formiate  of  ammonia  is  a  stimulant  with  a  special  tendency  to  the 
nervous  centres,  and  probably  analogous  to  the  carbonate.  The  dose  is  five  grains  ;  and  a 
larger  quantity  than  this  is  apt  to  vomit.  Patients  experience  a  glow  in  the  region  of  the 
stomach  when  thev  swallow  it.  Formic  acid,  diluted  with  an  equal  measure  of  water,  is 
said  to  be  an  excetlent  application  to  paralyze'd  limbs,  exciting  the  circulation,  and  pro- 
ducing erythematous  redness,  with  a  prickling  sensation  as  if  stung  with  nettles.  (N.  Y. 
Med.  Journ.,  April,  1865,  p.  80  ;  from  Med.  Times  and  Gaz.)  W. 

FRAXINUS  EXCELSIOR.  Common  European  Ash.  It  has  been  stated,  in  the  first 
part  of  this  work,  that,  in  the  South  of  Europe,  this  tree  yields  manna  by  incisions  in  its 
trunk.  In  this  place,  however,  it  is  noticed  only  in  reference  to  its  bark  and  leaves.  The 
bark  is  bitter  and  astringent,  and,  before  the  introduction  of  cinchona  into  use,  was  em- 

f>loyed  in  the  treatment  of  intermittent  fever  ;  but  has  since  fallen  into  neglect.  Keller  bc- 
ieved  that  he  had  found  in  the  bark  a  peculiar  crystallizable  organic  alkali, which  Buchner 
denominated  fraxinin;  but  Rochleder  and  Schwartz  have  since  shown  that  the  crystals, 
formed  along  with  the  bitter  substance  obtained  by  the  process  of  Keller,  were  nothing  but 
mannite.  (Phann.  Ori^.  J5/a<<,  May,  1853,  p.  312.)  Since  that  period,  however,  a  crystal- 
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livable  bitter  principle  has  been  discovered  by  Prince  Salm-Horstman,  which  has  been 
nixmedfmxinin.  Itis  obtained  by  precipitating  thedecoction  with  acetate  of  lead,  washing 
the  precipitate,  decomposing  it  by  sulphuretted  hydrogen,  and  concentrating  the  solution, 
which  deposits  the  fraxinin  in  needle-shaped  crystals.  These  arefour-sided  prisms,  shining, 
white  with  a  tinge  of  yellow,  feebly  bitter  and  astringent,  inodorous,  soluble  with  difficulty 
in  cold  but  readily  in  hot  water.  The  concentrated  warm  solution  has  an  acid  reaction. 
When  much  diluted,  it  exhibits  a  clear  blue  fluorescence  by  daylight,  especially  if  a  trace 
of  ammonia  is  present.  Alkalies,  alkaline  earths,  and  the  carbonates  colour  it  yellow  ;  and 
chloride  of  iron  first  colours  it  green,  and  then  throws  down  a  yellow  precipitate.  [Chem. 
Cent.  Blatt,  July  8, 1857,  p.  452.)  The  leaves  have  been  at  different  times  recommended  as 
an  antidote  to  the  poison  of  serpents,  and  as  a  remedy  in  scrofula.  Within  a  few  years 
thev  have  been  introduced  into  use  in  Germany  in  the  treatment  of  gout  and  rheumatism, 
in  which  they  have  acquired  considerable  reputation.  Drs.Pougct  and  Peyraud,  of  France, 
have  spoken  in  the  highest  terms  of  their  efficacy  in  these  diseases  ;  and,  upon  the  authority 
of  the  former,  it  is  stated  that  they  have  been  used  for  forty  years  by  the  peasants  of  Au- 
vergne  as  a  specific  in  gout.  M.  Garot  has  shown  that  they  contain  16  per  cent,  of  malate 
of  lime,  to  which  it  is  thought  their  anti-arthritic  virtues  may  be  ascribed.  (Journ.  de 
Pharm.,  3eser.,  xxiv.  311.)  The  leaves  have  been  said  to  be  purgative;  but  this  is  contra- 
dicted by  Drs.  Pouget  and  Peyraud.  An  ounce  may  be  infused  in  half  a  pint  of  boiling 
water,  and  taken  three  times  a  day.  (See  Am.  Journ.  of  Med.  Sci.,!^.  S.,  xxv.  492.)      W. 

FKENCH  CHALK.  A  variety  of  indurated  talc.  It  is  compact,  unctuous  to  the  touch, 
of  a  greenish  colour,  glossy,  somewhat  translucent,  soft  and  easily  scratched,  and  leaves 
a  silvery  line  when  drawn  over  paper.  It  is  used  chiefly  for  marking  cloth,  &c. ,  and  for 
extracting  grease  spots.  W. 

FPvUIT  ESSENCES,  AKTIFICIAL.  Several  of  the  compound  ethers  have  been  found 
to  possess  the  odour  and  flavour  of  certain  fruits,  a  property  which  has  led  to  their  em- 
ployment as  flavouring  materials  for  confectionery  and  desserts,  under  the  name  of  fruit 
essences.  The  simple  ethers,  present  in  these  compounds,  so  far  as  they  have  become  of 
commercial  importance,  are  common  ether  or  oxide  of  ethyl,  which  should  be  called  ethy- 
lic  ether,  and  oxide  of  amyl  or  amy  lie  ether.  Each  of  these  ethers  possesses  basic  proper- 
ties, and  has  its  alcohol ;  common  or  ethylic  ether  corresponding  to  common  or  ethylic 
alcohol,  and  amylic  etherto  amylic  alcohol  or  fusel  oil.  These  alcohols  are  hydra  ted  oxides 
of  ethyl  and  amyl  respectively.   (See  Alcohol  Amylicum,  p.  85,  and  Alcohol,  p.  77.) 

Butyrate  of  Ethylic  Ether.  Butyric  Ether.  [Cfi^O,C^\iJd^.)  This  ether  is  readily  pre- 
pared by  mixing  iOO  parts  of  butyric  acid  with  100  of  alcoliol,  and  50  of  concentrated  sul- 
phuric acid,  and  agitating  the  mixture  for  a  short  time.  The  ether  forms  a  layer  on  the  sur- 
face, and  may  be  purified  by  washing  it  with  water,  and  subjecting  it  to  the  action  of  chlo- 
ride of  calcium.  Butyric  ether  is  sparingly  soluble  in  water,  but  very  soluble  in  alcohol, 
and  boils  at  230°.  It  is  said  to  be  much  used  to  communicate  a  pine-apple  flavour  to  rum. 
Dissolved  in  8  or  10  parts  of  alcohol  it  forms  the  pine-apple  essence.  From  20  to  25  drops 
of  this  essence,  added  to  a  pound  of  sugar  containing  a  little  citric  acid,  imparts  to  the  mix- 
ture astrong  taste  of  pine-apple.  Butyric  acid  is  formed  during  what  is  called  the  butyric 
fermentation,  which  usually  consumes  two  or  three  months  before  it  is  completed,  and 
which  is  preceded  by  the  lactic  fermentation.  To  prepare  it  a  solution  of  grape  sugar  is 
mixed  with  half  its  weight  of  chalk,  and  with  about  one-tenth  of  its  weight  of  cheese  to 
act  as  a  ferment,  and  the  whole  is  kept  at  the  temperature  of  90°.  The  sugar  is  first  trans- 
formed into  a  viscous  substiince,  and  afterwards  into  lactic  acid,  which  is  gradually  con- 
verted into  butyric  acid,  with  the  disengagement  of  hydrogen  and  carbonic  acid.  At  the 
end  of  the  fermentation,  the  liquid  contains  principally  a  mixture  of  butyrate  and  lactate 
of  lime,  from  which  the  butyric  acid  may  be  obtained  by  precipitating  the  lime  as  a  car- 
bonate by  carbonate  of  soda,  and  decomposing  the  resulting  butyrate  of  soda  with  sulphu- 
ric acid.  Butyric  acid  is  a  colourless  liquid,  having  a  very  disagreeable  odour  and  a  ran- 
cid taste.  It  dissolves  in  all  proportions  in  water  and  alcohol,  boils  at  327°,  and  has  the 
density  0-963.  It  is  a  hydrated  acid,  having  the  formula  CgH^OgjHO. 

Pelargonate  of  Ethylic  Ether.  Pelargonic  Ether.  QHnonthic  Ether.  (C^HjOjCjgHj^Og.) 
A  preliminary  step  in  forming  this  ether  is  to  prepare  the  pelargonic  acid.  This  is  most 
convenientl}'  obtained,  according  to  Dr.  il  Wagner,  by  the  action  of  nitric  acid  on  oil  of 
rue.  Treat  the  oil  with  double  its  weight  of  very  dilute  nitric  acid,  and  heat  the  mixture 
until  it  begins  to  boil.  Two  layers  are  formed  in  the  liquid  ;  the  upper  one  being  brownish, 
and  the  lower  consisting  of  the  products  of  the  oxidation  of  the  oil,  with  the  excess  of 
nitric  acid.  The  lower  layer,  having  been  separated,  is  freed  from  the  greater  part  of  the 
nitric  acid  by  evaporation  in  a  chloride  of  zinc  bath,  and  then  filtered.  The  filtrate  is  a 
solution  of  pelargonic  acid,  and  may  be  converted  into  pelargonic  ether  by  a  prolonged 
digestion,  at  a  gentle  heat,  with  alcohol.  The  ether  as  thus  prepared,  has  the  agreeable 
odour  of  quince,  and,  when  dissolved  in  alcohol  in  due  proportion,  forms  the  quince  essence. 
(See  Am.  Journ.  of  Pharni.^Ju\y,  1853,  p.  820.)  Pure  pelargonic  ether  (cenanthic  ether)  is 
a  colourless  liquid,  having  a  peculiar,  vinous,  stupefying  odour,  and  a  taste,  at  first  slight, 
but  afterwards  acrid.  Its  sp.  gr.  is  0-872,  andboilingpoint,  when  constant,  433°.  [Delff's.) 
Itis  insoluble  in  water,  but  dissolves  readily  in  alcohol  and  ether.  Pelargonic  acid,  first 
obtained  from  Pelargonium,  roseum,  or  rose  geranium,  is  a  hydrated  acid,  and  has  the  form- 
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ula  C,gH„Oj,HO.  Dolffs'*  analysis  of  oenanthic  acid  given  it  tho  sanift  compoftition  ;  and, 
aocordiii'^ly,  ho  considors  tho  two  lu-id*  a«  und<mbt«dly  identical.  <t'/tem.  Gm.,  Ajiril  16, 
1852,  ]i.  144.)    (Jroj;<iry  adheres  to  tiu*  old  t'orniuhi  for  (vnunthic  acid,  C,,H,,Uj,ll(>. 

Acetate  of  Amylic  Kther.  (C^^U^^O,(J^t^^Oy)  This  is  prcpiircd  by  distillinga  iiiixtiiru  of 
ono  jiarl  of  amylic  alcohol  (tuscl  oiM,  two  of  acclato  of  potussa,  and  one  of  conucntratod 
sulphuric  acid/  Tho  distilled  liquid  is  purified  from  free  acid  by  washing  with  a  weak 
alkaline  solution,  and  from  water  by  distillation  from  chloriduof  calcium.  It  is  u  colour- 
loss,  limpid  liquid,  lighter,  than  wat<Cr,  boiling  at  272°,  insolublo  in  water,  but  soluble  in 
alcohol.  It  possesses  the  odour,  in  a  remarkable  degree,  of  the  Jargonelle  jiear,  and  is 
mnnufacturetl  on  a  large  scalo  for  Havouring  syrups  and  confectionery.  An  alcoholio  solu- 
tion of  this  ether  forms  tho  Jargonr.Ue  j)enr  ensence.  Fifte<,-n  |)arts  of  acetateof  amylic  ether, 
with  half  apart  of  acetic  ether,  dissolved  in  100  partj*  of  alcohol,  form  what  may  be  called 
tho  herifamot  pear  eaiif  lice,  which,  when  employed  to  flavour  sugar  acidulated  with  a  little 
citric  acid,  imparts  the  odour  of  the  bergamot  pear,  and  a  fruity,  refreshing  taste.  Acetate 
of  amvlic  ether,  mixed  with  butyric  ether,  forms  another  fruity  compound,  which  recalls 
tho  odour  of  the  banana,  and  forms,  in  alcoholic  solution,  the  banana  eaHence. 

Valerianate  of  Amylic  Ether.  (C,(,H„0,C,oHgOj.)  This  is  made  by  carefully  mixing  four 
parts  of  pure  amylic  alcohol  (fusel  oil)  with  four  of  sulphuric  acid,  and  adding  the  mix- 
ture, when  cold,  to  Ave  parts  of  valerianic  acid.  The  whole  is  warmed  for  a  few  minutes 
in  a  water-bath,  and  then  mixed  with  a  little  water,  which  causes  the  ether  to  sej)arate. 
Lastly,  it  is  purilied  by  washing  it  with  water  and  a  weak  solution  of  carbonate  of  soda. 
An  alcoholic  solution  of  this  elhor,  in  the  proportion  of  one  part  to  six  or  eight  of  alcohol, 
forms  a  Havouring  liquid  under  tlie  name  of  apple  essence.  For  the  mode  of  obtaining 
valerianic  acid,  see  /Icm^mw  Ka/e?'mmcum( page  981). 

It  is  thus  perceived  that  the  bases  of  tho  fruit  cs-sences  are  certain  ethereal  compounds 
of  organic  acids  with  the  oxides  of  ethyl  and  amyl.  Besides  the  essences  here  described, 
there  are  found  in  commerce  the  strawberry,  raspberry,  apricot,  greengage,  mulberry,  and 
black  currant  essences,  all  of  which  may  be  viewed  as  various  mixtures  of  the  ethers  of 
the  ethyl  and  amyl  series,  modified  by  the  addition  of  pure  nitrous  ether,  tincture  of  orris, 
vanilla,  volatile  oils,  &c.,  to  bring  about  a  res(!inblance  tothe  fruit,  the  odour  and  taste  of 
which  it  is  tho  object  to  imitate.  In  making  these  essences  it  is  important  that  the  mate- 
rials should  be  pure,  especially  the  fusel  oil  and  alcohol.  The  alcohol,  used  as  a  solvent, 
should  be  rectined  and  deodorized. 

These  fruit  essences  are  extensively  employed  for  flavouring  ices,  jellies,  lozenges,  and 
drops,  and  for  making  fruit  syrups  and  ettervescent  beverages.  They  are  manufactured 
on  a  large  scale  by  Messrs.  Mander, Weaver  &  Co.,  of  Wolverhampton,  England  ;  and  the 
more  useful  ones  are  prepared  by  Messrs.  Powers  &  Weightnian,  of  Philadelphia,     li. 

M.  Kletzinski  has  prepared  a  table  giving  the  ingredients,  and  their  proportions,  of  a 
large  number  of  fruit  essences,  which  we  present  below.  He  states  that  they  are  alcoholio 
solutions  of  ditferent  ethers,  to  which  are  sometimes  added  certain  acid  and  natural 
essences.  Glycerin  is  present  in  nearly  all,  being  useful  in  blending  and  harmonizing 
the  different  odours.  The  alcohol  and  other  ingredients  must  be  chemically  pure.  Each 
column  represents  the  number  of  measures  to  be  added  to  100  measures  of  alcohol. 
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FUCUS  VESICULOSITS.  Sea-wrack.  Bladder-wrack.  This  was  omitted  as  an  oflSci- 
nal  in  the  Dublin  Pharmacopoeia  of  1850.  It  belongs  to  Cryptogamia  Algx  in  the  sexual 
system,  and  to  the  natural  order  Algacese.  The  following  is  the  generic  character. 
"  Male.  Vesicles  smooth,  hollow,  with  villose  hairs  within,  interwoven.  Female.  Vesicles 
smooth,  filled  with  jelly,  sprinkled  with  immersed  grains,  prominent  at  tip.  Seeds  soli- 
tary." This  sea-weed  is  perennial,  with  the  frond  or  leaf  flat,  smooth  and  glossy,  from 
one  to  four  feet  long,  from  half  an  inch  to  an  inch  and  a  half  broad,  furnished  with  a 
midrib  throughout  its  length,  dichotomous,  entire  upon  the  margin,  and  of  a  dark  olive- 
green  colour.  Small  spherical  vesicles,  filled  with  air,  are  immersed  in  the  frond  near 
the  midrib.  The  air  in  these  vesicles  has  not  the  exact  composition  of  atmospheric;  con- 
sisting, according  to  the  analysis  of  M.  Ernest  Baudrimont,  in  one  instance  of  28-4  per 
cent,  of  oxygen  and  71-6  of  nitrogen,  in  another  26-5  of  the  former  and  73-5  of  the  latter. 
{Journ.  de  Pka7-m.,ie  ser.,  ii.  446.)  The  fruit  consists  of  I'oundish,  compressed  receptacles, 
at  the  ends  of  the  branches,  filled  with  a  clear  tasteless  mucus.  The  plant  grows  upon 
the  shores  of  Europe  and  of  this  continent,  attaching  itself  to  the  rocks  by  its  expanded 
woody  root.  On  the  coasts  of  Scotland  and  France,  it  is  much  used  in  the  preparation  of 
kelp.  It  is  also  employed  as  a  manure,  and  is  mixed  with  the  fodder  of  cattle.  It  has  a 
peculiar  odour,  and  a  nauseous  saline  taste.  Several  chemists  have  undertaken  its  analy- 
sis, but  the  results  are  not  satisfactory.  It  contains  much  soda  in  saline  combination,  and 
iodine,  according  to  Gaultier  de  Claubry,  in  the  state  of  iodide  of  potassium.  These  in- 
gredients remain  in  its  ashes,  and  in  the  charcoal  resulting  from  its  exposure  to  heat  in 
close  vessels.  M.  Eugene  Marchand  has  ascertained  that,  though  the  ashes  of  the  Fucus 
vesiculosus  contain  iodine,  yet  this  species  is  one  of  those  poorest  in  this  constituent; 
and  those  of  Fucus  digitatus  contain  seven  or  eight  times  more.  Consequently,  if  it  bo  for 
the  iodine  that  these  plants  are  chiefly  valuable,  the  latter  is  greatly  preferable  to  the 
former.  (Journ.  de  Pharm.,  4e  ser.,  ii.  276.) 

The  charcoal,  which  is  sometimes  called  ^thiops  vegetabilis  or  vegetable  ethiops,  has 
long  had  the  reputation  of  a  deobstruent,  and  been  given  in  goitre  and  scrofulous  swell- 
ings. Its  virtues  were  formerly  ascribed  chiefly  to  carbonate  of  soda,  in  which  it  abounds ; 
but,  since  the  discovery  of  the  medical  properties  of  iodine,  this  has  been  considered  as 
its  most  active  ingredient.  The  mucus  contained  in  the  vesicles  was  applied  externally, 
with  advantage,  by  Dr.  Russell,  as  a  resolvent  in  scrofulous  tumours.  M.  Duchesne  Du- 
parc,  having  given  a  trial  to  this  fucus  in  inveterate  psoriasis,  in  which  it  had  consider- 
able reputation  as  a  remedy,  found  it  of  little  value;  but  he  observed  an  unexpected 
effect,  that  of  diminishing  fat,  without  in  other  respects  injuring  the  health;  and  was 
thus  induced  to  try  it  as  a  remedy  for  morbid  obesity.  His  anticipations  of  its  eiBcacy  in 
this  atfection  were  not  disappointed.  He  employs  the  whole  plant,  either  in  substance  in 
the  form  of  pill,  in  decoction,  or  in  extract.  It  is  not  till  two  or  three  weeks  after  begin- 
ning with  the  remedy  that  its  eflTects  in  diminishing  the  obesity  begin  to  be  perceived, 
and  one  of  the  first  signs  of  its  favourable  action  in  this  respect  is  the  increase  of  the 
urine,  and  the  appearance  of  a  black  pellicle  on  its  surface.  Dr.  Godsfrey  tried  the  ex- 
periment on  himself  with  satisfactory  results,  confirming  the  statements  of  M.  Duchesne. 
[Journ.  de  Phartn.^  Juillet,  1862,  p.  6.5.)  M.  Dannecy  prepares  the  extract  from  the  plant, 
collected  at  the  period  of  fructification  about  the  end  of  June,  in  the  neighbourhood  of 
Bordeaux,  and  rapidly  dried  in  the  sun.  This  mode  of  desiccation  is  important,  as,  when 
dried  by  artificial  heat,  the  plant  never  becomes  friable,  and  always  retains  its  hygro- 
scopic qualities.  When  sufficiently  dry  to  be  friable,  he  treats  it,  in  the  state  of  coarse 
powder,  for  three  days,  with-four  times  its  weight  of  alcohol  of  86°,  expresses  at  the  end 
of  this  time,  and  subjects  the  residue  twice  successively  to  a  similar  treatment  with  alco- 
hol of  54°.  The  tinctures  are  then  mixed,  the  alcohol  distilled  oflT,  and  the  remainder 
evaporated  to  the  consistence  of  an  extract.  Of  this  extract,  which  is  one-fifteenth  of  the 
plant,  three  pills,  each  containing  25  centigrammes  (3-75  grains),  may  be  taken  daily  in 
the  beginning,  and  increased  gradually  to  twenty-four  pills,  a  quantity  which  has  often 
been  attained  without  the  slightest  derangement  of  the  stomach.  The  commencing  dose 
would  be  about  equivalent  to  twenty  grains  of  the  powder  three  times  a  day.  (Journ.  de 
Pharm.,  Nov.  1862,  p.  434.)  A  syrup  may  be  readily  prepared  by  dissolving  the  extract 
in  a  little  diluted  alcohol,  and  mixing  this  with  syrup,  in  such  proportion  that  a  tea- 
spoonful  of  the  syrup  shall  contain  a  dose  of  the  extract. 

Other  species  of  Fucus  are  in  all  probability  possessed  of  similar  properties.  Many  of 
them  contain  a  gelatinous  matter,  and  a  sweet  principle  analogous  to  mannite;  and  some 
are  used  as  food  in  times  of  scarcity.  Large  quantities  of  a  sea- weed,  named  in  the  East 
agar-agar,  are  gathered  on  the  rocky  coasts  of  the  East  India  Islands,  and  sent  to  China, 
where  it  is  valued  for  making  jellies,  and  as  a  size  for  stiffening  silks.  The  Ceylon  moss 
is  a  delicate  fucus  (Oigartina  lichenoides),  growing  on  the  coast  of  Ceylon,  where  it  is 
gathered  by  the  natives.  It  abounds  in  starch  and  vegetable  jelly,  which  render  it  ap- 
plicable to  the  same  purposes  aS  the  carrageen  or  Irish  moss.  (Pharm.  Journ.,  xiii.  355.) 
F.  Hclminthocoi-ton  [Oigartina  Helm.inthocorton  of  Greville)  has  some  reputation  in  Eu- 
rope as  an  anthelmintic,  and  is  said  also  to  be  febrifuge.  It  is  an  ingredient  in  the  mix- 
ture of  marine  plants  sold  in  Europe  under  the  name  of  Corsican  moss  or  helminthocorion. 
This  is  used  in  decoction,  from  four  to  six  drachms  being  boiled  in  a  pint  of  water,  and 
a  wineglassful  given  three  times  a  day. 
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.  Attention  hu»  been  called  by  Dr.  SloHn,  of  Ayr,  in  B<-otlAnd,  to  tho  LaminaHa  diffv- 
tata,  coininoiily  cHllcd  tiea-4/irtlles  or  tangUa,  which  ^ruwH  about  th<!  vhon;*  of  8<'otlund, 
aM  Bup|ilyiii{^  iin  ndmirublu  nmteriHl  for  houjricH.  Tliu  hti-in  is  from  two  to  twflvu  fec-t 
lone  Hiul  an  inch  or  more  in  breadth,  is  of  (j^rcut  MtrtMi^th  and  tenacity,  with  th<^  pro|*<jrty 
of  uryitii^  readily,  and,  in  doint;  so,  of  i<hrinkinK  much,  and  acquiring  an  ela»tic  firm* 
Qess,  with  H  ctuij'ii'lcncc,  if  tho  dcMiccation  bo  arrested  at  the  projM-r  |H)int,»omewhiit  »oftor 
than  horn.  In  thin  i<ttato  the  plant  may  be  kept  for  years;  and,  if  at  any  time  exposed 
to  tnoiitturn,  will  absorb  it  readily,  and  swell  up  to  the  orif^inal  size.  ThiH  last  pro|>erty 
renders  it  «^|>ecially  applicable  for  tho  formation  of  bougieri  to  be  uned  in  the  dilatation 
of  strictures  and  sinu-sen,  for  which  ptirpoiftj  it  wart  recommended  by  Dr.  Sloan,  and  has 
been  found  useful  by  others.  Mr.  M.  11.  Collis,of  the  Meath  IloHjiital,  Dublin,  commends 
it  highly,  in  a  paper  on  tho  subject  communicated  to  the  Dublin  Quarterly  Juurn.  oj  Med. 
Sci.  (May,  18<34,  p.  873),  to  which  the  reader  is  referred  for  further  information  on  the 
subject.  AV. 

FULIGOKALI.  This  preparation,  proposed  by  M.  Deschamps,  is  formed  by  boiling 
for  an  hour,  20  parts  of  caustic  pota8sa,and  100  ot  shining  soot,  in  powder,  in  a  sufficient 
quantity  of  water.  Tho  solution,  when  cold,  is  diluted,  filtered,  and  evaporated  to  dry- 
ness. Fuligokali  is  in  the  form  of  a  black  powder,  or  of  scales,  very  soluble  in  water,  and 
having  an  empyreumatic  odour  and  mild  alkaline  taste.  It  is  used  in  tho  same  atfectiona 
as  anthrakokali.  The  dose  is  two  or  three  grains,  repeated  .several  times  a  duy.  An  oint- 
ment, containing  from  16  to  32  grains  to  the  ounce  of  lard,  was  found  by  Dr.  Gibert,  of 
Paris,  to  be  detersive,  resolvent,  and  gently  stimulant.  (See  a  paper  by  A.  Duhamel,  in 
the  Am.  Juurn,  of  Pharm.,  xiv.  284.)  B. 

FUMARIA  OFFICINALIS.  Fumitory.  A  small  annual  European  plant,  natural- 
ized in  this  country,  growing  in  cultivated  grounds,  and  flowering  from  May  to  August. 
It  was  formerly  considerably  employed  as  a  medicine,  and  is  still  used  in  Europe.  The 
leaves  are  the  officinal  part.  They  are  inodorous,  have  a  bitter  saline  taste,  and  are  very 
succulent,  yielding  by  expression  a  juice  which  has  the  sensible  and  medicinal  proper- 
ties of  the  plant.  An  extract,  prepared  by  evaporating  the  expressed  juice  or  a  decoction 
of  the  leaves,  throws  out  upon  its  surface  a  copious  saline  efflorescence.  The  plant,  in- 
deed, abounds  in  saline  substances,  and  to  these,  in  connection  with  its  bitter  extractive, 
its  medical  virtues  have  been  ascribed.  Recently,  however,  M.  Hannon,  of  Belgium,  has 
ascertained  tho  presence  in  fumitory  of  an  alkaloid,  called  furnarin  (fumarina),  to  which 
he  ascribes  the  eflects  of  the  plant.  He  obtained  it  by  treating  the  pulp  of  the  leaves  with 
concentrated  acetic  acid,  with  the  aid  of  heat,  filtering,  evaporating  the  liquid,  treating 
the  extract  with  boiling  alcohol,  filtering  the  alcoholic  solution,  and,  finally,  decolor- 
i^.ing,  and  evaporating  so  that  crystals  might  form.  The  acetate  thus  procured  was  de- 
composed by  the  alkalies,  and  yielded  the  fumarina.  Fumitory  has  been  con.«idered 
gently  tonic,  alterative,  and,  in  large  doses,  laxative  and  diuretic.  But  M.  Hannon  con- 
siders it  mainly  sedative,  and  states  that  its  prolonged  use  diminishes  plethora,  and  may 
even  produce  anaemia.  He  has  found  fumarina,  in  the  dose  of  about  one-third  or  one- 
fourth  of  a  grain,  to  be  moderately  excitant ;  in  that  of  three  grains,  to  be  at  first  irri- 
tant and  afterwards  sedative.  {Ann.de  Therap.,  1854,  p.  78.)  Both  in  ancient  and  modern 
times  fumitory  has  been  esteemed  a  valuable  remedy  in  visceral  obstructions,  particularly 
those  of  the  liver,  in  scorbutic  affections,  and  in  various  troublesome  eruptive  diseases. 
CuUen  speaks  favourably  of  it  in  these  last  complaints.    Ho  gave  two  ounces  of  the  ex- 

f»res8ed  juice  twice  a  day.  Others  have  prescrioed  it  in  much  larger  quantities.  The 
eaves,  either  fresh  or  dried,  may  be  used  in  decoction,  without  precise  limitation  a.s  re- 
gards the  dose.  The  inspissated  juice  and  an  extract  of  the  dried  leaves  have  also  been 
employed.  W. 

I*USTIC.  A  yellow  dye-wood,  obtained  from  Morus  tinctoria  {BrouAsonetia  tincioria, 
Kunth),  a  tree  growing  in  the  West  Indies  and  South  America.  It  is  not  used  in  medi- 
cine or  pharmacy.  According  to  Bancroft,  twodifierent  woods  bear  in  England  the  name 
of  fustic,  one  the  product  of  the  tree  just  mentioned,  distinguished  as  old  fustic,  probably 
from  the  greater  magnitude  of  the  billets  in  which  it  is  imported  ;  the  other  derived  from 
the  Rhus  Cotinus  or  Venice  sumach,  and  called  young  fustic,  or  sometimes  Hungarian  fustic. 
The  wood  of  M.  tinctoria  owes  its  colouring  properties  to  two  principles,  which  have  been 
isolated  by  R.  Wagner;  one  denominated  morin,  and  the  other  m^ritatinic  acid,  from  its 
resemblance  to  tannin.  (SeeC/tem.  G'az.,ix.  1,21, and  241.)  From  the  fustic  of  Rhus  Cotinus 
or  Hungarian  fustic,  M.  Chevreul  extracted  a  yellow  colouring  matter,  in  small  crystalline 
needles  when  pure,  which  he  called  ^s.'»6^i/tc  or  fisetic  acid,  and  a  red  substance,  of  which 
he  was  unable  to  say  wh(!ther  it  pre-existed  in  the  fustic,  or  was  formed  from  the  fisse- 
tine.  {Chem.  News,  March  17, 1865,  p.  126.)  W. 

GALANGAL.  Oalanga.  Two  varieties  are  described  by  authors,  the  galanga  major 
and  galanga  minor,  or  large  and  small  galangal.  Thev  are  considered  by  some  as  the  roots 
of  different  plants;  but  there  is  reason  to  believe  tfiat  they  are  both  derived  from  Ma- 
ranta  Oalanga  of  Linn.  (Alpinia  Oalanga  of  Willd.),  and  that  they  differ  in  consequence 
of  the  different  stages  of  growth  at  which  thev  are  collected.  They  are  broUght  from  the 
East  Indies.  The  larger  variety  is  cylindrical,  three  or  four  inches  long,  as  thick  as  tho 
thumb  or  thicker,  often  forked,  reddish-brown  externally,  slightly  striated  longitudinally, 
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marked  with  whitish  circular  rings,  orange-brown  internally,  rather  hard  and  fibrous, 
difficultly  pulverizable,  of  an  agreeable  aromatic  odour,  and  a  pungent,  hot,  spicy,  per- 
manent taste.  The  small  galangal  resembles  the  preceding  in  shape,  but  is  smaller,  not 
exceeding  the  little  finger  in  thickness,  of  a  darker  colour,  and  of  a  stronger  taste  and 
smell.  According  to  Morin,  galangal  contains  a  volatile  oil,  an  acrid  resin,  extractive, 
gum,  bassorin,  and  lignin.  A.  Vogel,jun.,  found  also  starch  and  fixed  oil.  [Pharm.  Cent. 
Blatt,  1844,  p.  158.)  K.  Brandes  discovered  a  peculiar  crystallizable  substance  called  kemp- 
ferid.  {Annul,  der  Pharm.,  xxxii.  311.)  The  active  principles  are  the  volatile  oil  and  acrid 
resin.  The  medical  effects  of  galangal  are  those  of  a  stimulant  aromatic.  It  was  known 
to  the  ancient  Greeks  and  Arabians,  and  formerly  entered  into  numerous  compound  pre- 
parations. At  present  it  is  seldom  employed.  Its  dose  is  from  fifteen  to  thirty  grains  in 
substance,  and  twice  as  much  in  infusion.  W. 

GALEGA  OFFICINALIS.  Goafs  Rue.  A  perennial  herb,  growing  in  the  South  of 
Europe,  and  sometimes  cultivated  in  gardens.  It  is  without  smell  unless  bruised,  when 
it  emits  a  disagreeable  odour.  Its  taste  is  unpleasantly  bitter  and  somewhat  rough,  and 
when  chewed  it  stains  the  saliva  yellowish-brown.  In  former  times  it  was  much  em- 
ployed as  a  remedy  in  malignant  fevers,  the  plague,  the  bites  of  serpents,  worms,  &c.; 
but  it  has  fallen  into  merited  neglect.  The  roots  of  Galega  Virginiana,  a  native  of  the 
United  States,  are  said  to  be  diaphoretic  and  powerfully  anthelmintic.  They  are  given 
in  decoction.  W. 

GALIUM  APAEINE.  Cleavers.  Goose-grass.  This  is  an  annual,  succulent  plant, 
common  to  Europe  and  the  United  States,  growing  in  cultivated  grounds,  and  along  fences 
and  hedges.  It  is  inodorous,  and  has  a  bitterish,  herbaceous,  somewhat  acrid  taste.  Ana- 
lyzed by  Schwartz,  it  was  found,  besides  chlorophyll,  starch,  and  other  principles  com- 
mon to  all  plants,  to  contain  three  distinct  acids,  viz.,  a  variety  of  tannic  acid,  which  he 
names  galliannic  acid,  citric  acid,  and  a  peculiar  acid,  previously  discovered  by  Schwartz 
and  Kochleder,  and  named  rubichlorie  acid.  [Pharm.  Journ.,  xii.  190.)  The  expressed 
juice  is  said  to  be  aperient,  diuretic,  and  antiscorbutic,  and  has  been  used  in  dropsy,  con- 
gestion of  the  spleen,  scrofula,  and  scorbutic  eruptions.  In  the  last  complaint  it  has  been 
thought  peculiarlyuseful.  Three  ouncesof  the  juice  may  be  taken  twice  a  day.  Dr.  Winn, 
of  Truro,  Cornwall,  has  called  the  attention  of  the  profession  to  this  medicine.     Several 

1  persons  in  his  neighbourhood  had  been  cured  of  lepra  by  a  decoction  of  the  plant ;  and  he 
lad  himself  employed  it  with  great  advantage  not  only  in  this  but  other  cutaneous  diseases. 
At  first  he  gave  it  in  the  form  of  decoction  made  by  boiling  a  handful  of  the  recent  herb 
in  a  quart  of  water  for  twenty  minutes,  of  which  a  tumblerful  was  given  three  times  a  day ; 
but  he  afterwards  preferred  the  inspissated  juice,  in  the  form  of  a  fluid  extract,  of  which 
f  zj  should  represent  half  a  pint  of  the  decoction.  [London  Med.  Times  and  Gaz.,  Feb. 
1854,  page  144.)  The  fresh  herb,  in  the  form  of  ointment  or  decoction,  has  been  applied 
externally  to  scrofulous  swellings  with  supposed  advantage.  W. 

GALIUM  VEKUM.  Yellow  Ladies' Bedsir aw.  Cheese  rennet.  This  species  of  Galium  is 
perennial,  and  a  native  of  Europe.  The  flowers,  which  are  yellow,  have  a  peculiar,  agree- 
•  able  odour,  and  have  been  given  in  nervous  aftcctions,  with  a  view  to  their  supposed  anti- 
spasmodic powers.  The  herb  is  inodorous,  but  has  an  astringent,  acidulous,  bitterish  taste. 
Theproperty  of  coagulating  milk  was  formerly  a.scribed  to  it,  but  is  certainly  not  constant, 
as  the  experiment  has  been  frequently  tried  without  success.  The  bruised  plant  is  some- 
times used  to  colour  cheese  yellow,  being  introduced  into  the  milk  before  coagulation.  It 
is  also  used  for  dyeing  yellow.  The  roots  of  this  and  of  most  other  species  dye  red  ;  and 
the  plant,  eaten  by  animals,  colours  the  bones  like  madder.  This  plant  was  analyzed  by 
Schwartz,  and  found  to  contain  thesame  principles  as  G.^/jarme,  mentioned  above.  It  was 
formerly  highly  esteemed  as  a  remedy  in  epilepsy  and  hysteria,  and  was  applied  externally 
in  cutaneous  eruptions.  It  may  be  employed  in  the  form  either  of  the  recently  expressed 
juice,  or  of  a  decoction  prepared  from  the  fresh  plant.  Its  medical  properties,  hoAvever, 
are  feeble.  Testimony  has  been  given  in  France  to  the  special  eflJcacy  of  Galium  palustre 
in  epilepsy.  [Ann.  deTherap.,  1863,  p.  77.) 

Of  the  American  species,  G.  tinctorium,  is  closely  allied  in  properties  to  G.  verum.  It 
is  said  to  be  useful  in  cutaneous  diseases  ;  and  the  root  is  employed  by  the  Indians  for 
staining  their  feathers  and  other  ornaments  red.  W. 

GAKDENIA  GRANDIFLOEA.  A  Chinese  tree,  the  fruit  of  which  is  employed  in 
dyeing  the  yellow  robes  of  the  mandarins.  It  has  acquired  some  additional  interest  from  a 
recent  chemical  examination  of  the  fruit  by  Lorenz  Mayer,  in  the  laboratory  of  Rochleder, 
the  result  of  which  was  the  discovery  of  a  colouring  substance,  which  proved  to  be  iden- 
tical with  thatof  safiron, and  to  which,  therefore,  thenameof  crocw  wasgiven.  In  powder, 
it  is  of  a  bright-red  colour,  and  is  soluble  in  water  and  alcohol.  By  treatment  with  mu- 
riatic acid,  it  yields  another  colouring  substance  called  crocetin,  which  is  a  true  dye-stuft'. 
(^Chem.  Gaz.,  Sept.  1, 1858,  p.  331.)  The  fruit  of  another  species,  G.  'campanulata,  growing 
in  the  forests  of  Chittagong,  in  India,  is  said  to  be  used  by  the  natives  as  a  cathartic  and 
anthelmintic.   (Lindley,  Flor.  Med.,  p.  434.)  W. 

GENISTA  TIlSrCTORIA.  Dyers' Broom.  Dyers'  Weed.  Green  Weed.  A  low  shrub, 
growing  wild  in  Europe,  and  sometimes  cultivated  in  this  country  in  gardens.  The  flower- 
ing tops  of  the  plant  aro  employed  to  dye  yellow,  whence  its  name  was  derived.     Both 
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tho8o  «nd  tho  «oo<l»  hnvo  boon  used  in  metlicine.  Thejraro  said  to  be  pur^ntivo  nnd  even 
einotio,  o.<ij»«ii«lly  tli«  need*,  which  w<to  forrnorly  jjivf-n  an  h  cathartic  in  tho  dogo  of  a 
ilrnchtii  anil  iilinlf.  Hyw)iii(«  aiithoi-H  tlicy  nrv  Miid  to  be  diuretic,  and  tobouireful  indropny, 
Thi'  plant  lias  Ikm-ii  Iomr  used  M  a  prcvonti vo ol"  liydrophobiu  by  thoijoasanta  of  Podolia,  tlio 
L'lcraino,  and  other  provinces  of  Knsxia.  They  employ  it  in  tijc  form  of  strong  decoction, 
both  interiiallv  and  locally,  in  connection  with  lilnin  eoriaria,  and  persevere  with  it  for 
six  weeks.     T)ie  trials  made  with  it  in  other  parts  of  Europe  have  failed.  W. 

OKK.VNIU.VI  UOBKUTIANUM.  HerhR,bfrt.  This  species  of  Gernnium  grows  wild 
both  in  Kiirope  and  tho  United  States,  but  is  rare  in  this  country  ;  and  I'ur>h  states  that 
tho  American  ])lnnt  is  destitutoof  theheavy  smell  by  wliich  theEuroj>ean  is  so  well  known, 
thouijh  tho  two  agree  in  all  other  respects.  Tho  herb  has  u  disagreeable,  bittcri.-'h,  astrin- 
gent taste,  and  imparts  its  virtues  to  boiling  water.  It  has  been  used  internally  in  inter- 
mittent fever,  consumption,  hemorrhages,  nejdiritic  comjduints,  jaundice,  &c.,  lius  been 
employed  as  a  gargle  in  affections  of  tho  throat,  and  has  been  ai>plied  externally  as  a  re- 
solvent to  swollen  breasts  and  other  tumours.  W. 

GLASS  OF  ANTIMONY.  Vitrum  Anthnonii.  This  is  prepared  from  tbe  tersulphu  ret 
of  antimony  by  a  partial  roasting  and  subsequent  fusion.  The  tersulphuret,  reduced  to 
coarso  powder,  is  strewed  upon  a  sliallow,  unglazed  earthen  vessel,  and  heated  gently  and 
slowly,  being  continually  stirred  to  prevent  it  from  running  into  lumps.  White  va|)Our8 
of  sulphurous  acid  arise;  and,  when  tliese  cease,  tho  heat  is  increased  a  little  to  repro- 
duce them.  The  roivsting  is  continued  in  this  manner  until,  at  a  red  heat,  no  more  vaf>ours 
aro  given  off.  The  matter  is  then  melted  in  a  crucible  with  an  intense  heat,  and  ko|)t  in  a 
state  of  fusion  until  it  assumes  the  appearance  of  melted  glass,  when  it  is  poured  out  on  a 
heated  brass  |ilate.  In  this  proee.ss,  part  of  the  sulphur  of  the  tersulphuret  is  driven  off  by 
the  roasting;  while  the  portion  of  antimony  which  loses  its  sulphur  becomes  teroxidized. 
The  roaste(^  matter,  tlierefore,  consists  of  teroxide  of  antimony  and  undecomposed  tersul- 
phuret ;  and  those,  by  uniting  during  the  fusion,  form  the  glass.  Glass  of  antimony  is 
in  thin  irregular  pieces,  with  a  vitreous  fracture,  and  a  metallic  steel-gray  lustre.  When 
well  prepared  it  is  transparent,  and,  upon  being  hold  between  the  eye  and  the  light, 
appears  of  a  rich  orango-red  or  garnet  colour;  but  if  of  inferior  quality  it  is  black  and 
opaque.  It  is  hard  and  brittle,  and  rings  when  struck  with  a  hard  substance.  It  is  insolu- 
ble in  water,  but  soluble  in  acids  and  cream  of  tartar,  with  the  exception  of  a  few  red 
flocculi.  Its  essential  constituents  are  the  teroxide  and  tersulphuret,  united  in  variable 
proportions.  When  of  good  quality  it  consists  of  about  eight  parts  of  teroxide  to  ono 
of  tersulphuret.  It  usually  contains  about  5  per  cent,  of  silica,  and  three  of  sesquioxide 
of  iron,  which  are  derived  from  the  crucible,  and  to. the  former  of  which  the  vitrification 
of  the  product  is  owing.  When  good  it  is  dissolved,  with  the  exception  of  a  lew  rod  flocculi, 
in  strong  muriatic  acid.  An  excess  of  the  silica  is  shown  by  the  acid  leaving  a  gelatinous 
residue,  and  the  iron  may  be  detected  by  lerrocyanide  of  potassium,  and  its  amount  judged 
of  by  the  bulk  of  the  precipitate  and  the  depth  of  its  blue  colour.  Sometimes  glass  of  lead 
is  sold  for  glass  of  antimony,  a  fraud  readily  detected  by  the  difference  between  the  two 
substances  in  specific  gravity  ;  glass  of  lead  having  a  density  of  nearly  seven,  while  that 
of  glass  of  antimony  is  not  quite  five. 

Medical  Properties,  ^c.  Glass  of  antimony  is  an  active  antimonial ;  but,  owing  to  its 
variable  composition  and  unequal  operation,  it  is  at  present  very  seldom  used.  When  the 
levigated  powder  is  mixed  with  one-eighth  of  its  weight  of  melted  yellow  wax,  and  the 
mixture  roasted  over  a  slow  fire,  with  constant  stirring,  until  it  ceases  to  exhale  vapours, 
a  coal-like  pulverizable  mass  is  formed, which  is  the  cerated  glass  of  antimony,  &T^rcYH\r&- 
tion  formerly  included  in  the  Edinburgh  Pharmacopoeia.  B. 

GLECHOMA  HEDERACEyV.  Nepeta  Glechomn.  Ground-ivy.  A  small  perennial 
herb,  indigenous  in  Europe  and  the  United  States,  and  growing  in  shady,  grassy  places, 
as  in  orchards  and  along  fences  and  hedges.  It  belongs  to  the  family  of  labiate  plants, 
and  shares  their  general  properties.  The  herb  was  formerly  officinal,  and  still  enjovs 
some  credit  as  a  domestic  remedy.  It  has  a  peculiar  disagreeable  odour,  and  a  bitterish, 
somewhat  aromatic  taste,  and  imparts  its  properties  to  boiling  water.  It  is  said  to  be 
gently  stimulant  and  tonic,  with,  perhaps,  a  peculiar  direction  to  the  lungs  nnd  kidneys. 
It  has  also  been  considered  ajjorient.  It  has  been  most  used  in  chronic  affections  of  the 
pulmonary  .ind  urinary  organs,  and  at  one  time  had  considerable  reputation  as  a  remedy 
in  consumption.  It  has  also  been  employed  as  a  vulnerary  and  errhine.  The  usual  form 
for  exhibition  was  that  of  infusion,  of  which  a  dose  was  given  containing  the  virtues  of 
half  a  drachm  or  a  drachm  of  the  herb.  W. 

GLOBULARI A  ALYPUM.  Wild  Senna  of  Europe.  This  is  a  small  shrub,  growing 
on  the  European  shores  of  the  Mediterranean,  the  leaves  of  which  have  been  occasionally 
used  as  a  cathartic  since  the  middle  ages.  Dr.  Gustavo  Planchon, of  Montpellier,  Prance, 
in  an  essay  on  tho  plants  of  this  genus,  published  in  1859,  states  that  the  leaves  of  thi» 
species  are  a  mild  and  efficient  cathartic,  without  the  griping  properties  of  senna,  and! 
without  leaving  behind  a  tendency  to  constipate  like  rhubarb,  whicn,  however,  it  resem- 
bles in  tonic  power.  One  ounce  is  given  for  a  dose  in  decoction.  It  is  unknown  in  thia-. 
country.  (See  Pharm.  Joum.,  xvi.  426.)  W- 
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GLUE.  An  impure  form  of  gelatin,  obtained  from  various  animal  substances  by  boil- 
ing them  in  water,  straining  the  solution,  and  evaporating  it  till  upon  cooling  it  assumes 
the  consistence  of  jelly.  The  soft  mass  which  results  is  then  divided  into  thin  slices, which 
are  dried  in  the  open  air.  Glue,  when  of  good  quality,  is  hard  and  brittle,  of  a  colour 
varyin"-  from  light-yellow  to  brown,  and  equally  transparent  throughout.  It  softens  and 
swells  very  much  in  cold  water,  without  dissolving  ;  but  is  readily  dissolved  by  hot  water. 
It  is  employed  chiefly  for  cementing  pieces  of  wood,  being  generally  too  impure  for  the 
purpose  of  a  test,  or  as  an  article  of  food.  An  elastic  and  hnputrescible  pr'-eparation  of  glue, 
useful  for  various  purposes  in  the  arts  and  in  medicine,  may  be  made  by  dissolving  glue 
in  water  bv  means  of  a  water-bath,  concentrating  the  solution,  then  adding  a  weight  of 
glycerin  nearly  equal  to  that  of  the  glue  employed,  thoroughly  mixing,  evaporating  the 
residue  of  the  water,  and  finally  pouring  into  moulds,  or  on  a  marble  slab.  It  is  especially 
applicable  to  the  preparation  of  artificial  anatomical  specimens.  [Journ.  de  P/iarm., 
Jan.  1857,  p.  23.)  A  good  liquid  glue  may  be  made  by  rubbing  up  in  two  pints  of  rain- 
water, with  the  heat  of  a  water-bath,  16  ounces  of  the  best  white  glue  and  4  ounces  of 
drv  white  lead,  until  thoroughly  mixed,  then  adding  four  fluidounccs  of  alcohol,  and  con- 
tinuing the  heat  and  the  agitation  for  a  few  minutes.  The  mixture  is  to  be  poured  into 
bottles  while  still  hot.  [Drug.  Cirrular,  Oct.  1866.)  A  liquid  glue  may  also  be  readily  made 
by  mixing  in  a  stoppered  bottle  38  parts  of  glue,  properly  divided,  and  100  parts  of  acetic 
acid  of  commerce,  the  latter  of  which  dissolves  the  glue  as  water  dissolves  gum.  On  expo- 
sure the  acid  evaporates,  leaving  the  glue  unchanged.  (Journ.  de  Pharin.,  3e  ser.,  xlvi.  35.) 
A  mode  of  preparing  strong  liquid  glue,  recommended  by  M.  KnafF,  is  to  take  three  parts 
of  good  glue  in  small  pieces,  cover  it  with  8partsof  water,  and,  after  having  allowed  it  to 
stand  for  some  hours,  add  halfa  part  of  muriatic  acid  and  three-fourths  of  a  part  of  sulphate 
of  zinc,  and  expose  the  whole  for  10  or  12  hours  to  a  heat  from  178°  to  189°  F.  This  does  not 
gelatinize  and  keeps  well.  [Am.  Journ.  of  Pharm.,  July,  1868,  p.  330;  from  Journ.  de 
Pharyn. ) 

Capsules  of  Gelatin.  Glue  has  within  a  few  years  been  applied  to  an  important  practical 
purpose  in  pharmacy.  Certain  medicines  are  so  offensive  to  the  taste,  and  consequently 
so  apt  to  sicken  the  stomach,  that  it  is  highly  desirable  to  administer  them  in  such  away 
as  to  prevent  their  contact  with  the  tongue  and  palate.  This  object  is  fully  accomplished, 
so  far  as  regards  many  disagreeable  liquid  medicines,  by  the  use  of  the  capsides  of  gelatin, 
invented  by  M .  Dublanc,  of  Paris.  These  are  prepared  from  the  purest  glue  in  the  fol- 
lowing manner.  Small  pouches  made  of  fine  skin,  of  an  oval  form,  are  attached  by  a 
waxed  thread  to  the  smaller  extremity  of  a  hollow  elongated  metallic  cone,  which  is  bent 
towards  its  point,  and  has  its  base  closed  by  a  cover,  which  is  screwed  so  as  to  make  the 
instrument  air-tight.  Into  this  conical  tube  sufficient  mercury  is  poured  to  fill  the  pouch, 
which,  thus  distended,  is  dipped  into  a  concentrated  solution,  made  by  heating  six  parts 
of  pure  glue  with  one  of  sweetened  water,  and  is  afterwards  exposed  to  heat  in  a  vertical 
position,  so  as  to  dry  the  layer  of  gelatin  which  it  has  received.  In  the  same  manner  a 
second  coating  may  be  given,  and  the  process  again  repeated  till  a  sufficient  thickness 
has  been  obtained.  The  cone  being  then  reversed,  the  mercury  flows  out  of  the  pouch, 
which  collapses,  and  allows  the  capsule  of  gelatin  to  be  removed.  Into  this  the  medicine 
may  now  be  introduced,  care  being  taken  to  avoid  any  contact  with  the  outer  surface 
of  the  capsule.  The  opening  is  next  to  be  closed  by  means  of  a  thin  lamina  of  gelatin 
previously  softened  by  steam ;  and  a  solution  of  the  same  substance  should  be  applied  to 
the  edges  by  means  of  a  camel's-hair  pencil.  Another  mode  of  preparing  the  capsules  is 
as  follows.  Take  a  cylinder  of  iron  or  hard  wood,  four  lines  in  diameter  and  a  few  inches 
long,  and  smoothly  rounded  at  one  end.  Dip  half  an  inch  of  this  end  first  into  a  satu- 
rated warm  alcoholic  solution  of  soap,  and  afterwards,  when  the  soap  has  concreted  upon 
the  surface,  into  a  concentrated  hot  solution  of  gelatin,  and  repeat  the  latter  immersion 
once  or  oftener,  if  it  be  desired  to  have  a  firm  capsule.  "When  the  glue  has  concreted,  re- 
move the  capsule.  A  top  for  it  maybe  made  in  the  same  way,  and,  after  the  body  has  been 
filled  with  the  liquid  to  be  given,  is  to  be  applied,  and  secured  by  rubbing  a  camel's-hair 

Sencil  moistened  with  hot  water  over  the  line  of  junction.  (iJM.  JSxam.,  N  S.,i.  441.) 
1.  Mothes  considers  the  following  plan  of  preparing  the  capsules  the  most  convenient. 
He  has  a  number  of  assorted  "copper  olives  "  prepared,  covers  their  surface  with  a  layer 

■  of  something  to  prevent  oxidation,  immerses  them  in  a  sweetened  and  aromatized  con- 

•  centrated  solution  of  gelatin,  then  places  them  vertically  on  boards  to  cool,  and  before 
complete  desiccation  removes  the  capsules,  places  them  on  sieves,  and  dries  them  by  a  stove- 
heat.  (Journ.de  Pkarm.,  xvii.  204.)  Mr.  Redwood  gives  the  following  process,  which  is  a 

■modification  of  the  .second  method  above  described.  A  polished  bulb  of  iron,  ivory,  or 
bone,  of  the  size  and  shape  of  the  capsules  required,  and  connected  by  a  slender  rod  with 

:a  handle,  is  first  greased  by  rubbing  with  an  oiled  cloth,  and  then  dipped  into  a  solution 
of  gelatin  made  as  above  directed.    Upon  being  withdrawn,  it  is  held  for  a  short  time  so 

:  as  to  allow  the  excess  of  the  solution  to  run  off,  and  then  fixed  wi-th  the  handle  in  a  board, 
the  coated  bulb  being  upward,  until  the  coating  becomes  cold  and  firm.  The  capsule  is 
now  removed  by  the  fingers,  and  further  dried  by  exposure  on  a  tray.  A  number  of  cap- 
sules having  been  prepared,  they  are  placed  each  in  a  small  cell  upon  a  board,  with  their 
mouths  upward ;  and  the  liquid  they  are  to  contain  is  introduced  by  means  of  a  syringe 
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with  a  fine  point.  Thoir  inoutlis  arc  then  cIo«cd  with  ft  drop  of  tho  Rolution  of  golatin 
Hp|)lied  by  nifunii  of  a  cunicl'if-liHir  poncil,  whioh  Ih  iifterwanu  strengllioiiwl  by  iiii  addi- 
ttoiiul  coating,  given  by  di])ping  thu  iiiuuth  of  tiiu  capHulo  into  tl>e  ttolution  diluted  with 
a  littlo  wul<-r.  (RedwiMtUti  Supplement^  p.  004.)  Thf  capsules  may  bu  made  of  aucb  a  capu- 
city  as  to  contain  from  ten  to  llftccn  grains  of  copaiba. 

A  new  application  of  gelatin  has  been  iiroposod  by  Mr.  A.  F.  Haneldcn ;  for  the  for- 
mation, namely,  of  cai>sules  to  the  to|M  of  b<iltle«,  a*  *  substitute  for  ^calillg  wax  or  resin. 
I'or  this  jiurpo.se,  to  a  jMnind  of  gelatin,  after  it  has  been  melted  with  as  little  water  as 
necissary,  an  ounce  and  a  half  of  glycerin  are  to  be  added  to  givi»  it  pliability  and  tough- 
ness, iitid  a  little  lifjuid  cochineal  to  colour  it;  the  cork  and  neck  of  tho  bottle  are  then 
dipped  into  the  liouid,  which  gives  them  a  coating,  which  may  be  rendered  as  thick  as 
required  by  repeating  the  inmiersion  if  necessary.  These  are  the  essentials  of  the  operation, 
but  various  mani])ulations  are  necessary  to  meet  all  the  demands  of  the  case,  for  which  wo 
refer  to  Mr.  Htujeldeu's  article  in  the  Pharm.  Journ.  (March,  1860,  p.  450).  W. 

GNAPUALIUM  MAKGAIIITACEUM.  Cudweed.  Life-ecerlaating.  An  indigenous 
herbaceous  jR-rennial,  growing  in  lields  and  woods,  and  flowering  in  August.  The  herb 
of  this  species  and  oi 0.  puly<:iphalum,ov  sweel-acented  life-everlasting,  is  sometimes  used, 
in  tho  form  of  tea,  by  the  country  people,  in  diseases  ot  the  chest  and  of  the  bowels,  and 
in  hemorrhagic  atJections,  and  externally,  in  the  way  of  fomentation,  in  bruises,  languid 
tumours,  and  other  local  complaints;  but  it  jirobably  possesses  little  medical  virtue. 
Shoepf  says  that  it  is  anodvjio.  In  Europe  ditterent  species  of  Gnaphalium  are  also  occa- 
sioually  employed  for  similar  purposes.  »  W. 

GOLD.  Aurutn.  The  preparations  of  this  metal  were  introduced  to  the  notice  of  phy- 
sicians by  i)r.  Chrestien,  of  ilontpellier,  in  1810.  They  are  employed  both  internally 
and  by  friction  on  the  tongue  and  gums.  The  principal  aft'ections  in  which  they  have 
been  ri'commended  are  secondary  syphilis,  syphilitic  ulcerations,  scrofula,  and  inveterate 
eruptions,  particularly  those  of  a  leprous  character.  The  chief  preparations  which  have 
been  emjiloyed,  uj)  to  the  present  time,  are  metallic  gold  in  a  finely  divided  state,  the 
oxide  (teroxide  or  auric  acid),  the  chloride  (terchloride),  the  iodide,  the  double  chloride 
of  gold  and  sodium,  the  chloroaurate  of  ammonia  (a  compound  of  terchloride  of  gold  and 
muriate  of  ammonia),  and  the  cyanide  (tercyanide)  of  gold.  Gold  in  powder  may  be  ob- 
tiiined  by  rubbing  up  gold-leaf  with  10  or  12  times  its  weight  of  sulphate  of  potassa  until 
brilliant  particles  are  no  longer  visible,  and  then  washing  away  the  sulphate  with  boil- 
ing water.  The  oxide  may  be  procured  by  treating  the  nitrornuriatic  solution  of  gold 
with  an  excess  of  magnesia,  and  washing  the  precipitate,  first  with  water,  and  afterwards 
Avith  dilute  nitric  acid.  This  process  being  tedious^  M.  L.  Figuier  prefers  to  obtain  the 
oxide  by  precipitiiting  the  cold  solution  of  chloride  of  gold,  rendered  strongly  alkaline 
by  caustic  potassa,  with  a  solution  of  chloride  of  barium.  The  precipitate,  consisting  of 
aurate  of  baryta,  is  then  treated  with  dilute  nitric  acid,  which  dissolves  the  baryta  and 
leaves  the  oxide  of  gold  pure.  Ten  parts  of  gold,  thus  treated,  produced  11  "5  parts  of 
oxide;  while  the  same  quantity  of  gold  by  the  magnesia  process  only  yielded  9  parts. 
{Journ.de  Phann.,  Dec.  1847.)  The  chloride  is  obtained  by  dissolving  pure  gold  in  three 
times  its  weight  of  nitrornuriatic  acid,  with  the  aid  of  a  moderate  heat.  The  solution  is 
evaporated  by  a  gentle  heat  nearly  to  dryness,  being  at  the  same  time  stirred  with  a  glass 
rod.  It  is  in  the  form  of  a  crystalline  mass  of  a  deep-red  colour.  Its  solution  has  a  fine 
yellow  tint.  Being  deliquescent,  it  requires  to  bo  kept  in  ground-stoppered  bottles.  The 
iodide  may  be  made  by  precipitating  a  solution  of  terchloride  of  gold  by  one  of  iodide  of 
potassium,  and  washing  the  precipitate  with  alcohol  to  remove  the  excess  of  iodine.  It  is 
of  a  greenish-yellow  colour,  and,  when  heated  in  a  porcelain  crucible,  is  resolved  into 
iodine  vapours  and  a  residue  of  pure  gold.  Chloride  of  gold  and  sodium  is  prepared  by 
dissolving  four  parts  of  gold  in  nitrornuriatic  acid,  evaporating  the  solution  to  dryness, 
and  dissolving  the  dry  mass  in  eight  times  its  weight  of  distilled  water.  To  this  solution 
one  part  of  pure  decrepitated  common  salt  is  added,  previously  dissolved  in  four  parts 
of  water.  The  mixed  solution  is  then  evaporated  to  dryness,  being  in  the  mean  time 
constantly  stirred  with  a  glass  rod.  The  salt  is  of  a  golden-jellow  colour,  and,  when 
crystallized,  is  in  the  form  of  long  prismatic  crystals,  unalterable  in  the  air.  The  chlo- 
roauiate  of  ammonia  is  formed  by  dissolving  one  part  of  the  terchloride  of  gold  and  two 
parts  of  muriate  of  ammonia  in  distilled  water,  assisted  by  a  few  drops  of  nitrornuriatic 
acid,  and  evajjorating  the  solution  to  dryness  by  a  gentle  heat.  The  cyanide  is  best  ob- 
tained, according  to  M.  Oscar  Figuier,  as  follows.  Prepare  the  chloride  of  gold  as  neu- 
tral as  po.ssible  by  repeated  .solutions  and  crystallizations;  and  to  the  solution  of  this  salt 
add,  very  cautiou.sly,  avoiding  any  excess,  a  solution  of /iwre  cyanide  of  potft.«sium,  so  long 
as  any  precipitate  falls.  (See  Potassii  Cyanvdnm. )  The  precipitate,  consisting  of  cyanide  of 
gold,  is  to  be  washed  with  pure  water,  and  dried  in  tlie  dark.  Gold  in  powder,  and  the 
oxide,  chloride,  iodide,  sodio-chloride,  and  cyanide  are  oflicinal  in  the  French  Codex. 

The  preparations  of  gold  are  decidedly  poisonous,  though  in  different  degrees.  The 
chloride  is  most  virulent,  and,  according  to  Dr.  Chrestien,  is  even  more  active  than  cor- 
rosive sublimate.  In  an  overdose,  it  produces  pain,  inflammation,  and  even  ulceration  of 
the  stomach  and  bowels,  and  otherwise  acts  as  a  corrosive  poison.  The  general  eft'ect  of 
these  preparations,  in  moderate  doses,  is  to  produce  increased  fulness  and  frequency  of 
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the  nul«c,  and  to  augment  the  urine  and  insensible  perspiration,  without  interfering  with 
the  appet'ite  or  the  regular  action  of  the  bowels;  but,  if  the  dose  be  pushed  too  far,  gen- 
eral irritation  is  apt  to  be  produced,  inflammation  seizes  upon  some  organ,  according  to 
the  predisposition  of  tlie  individual,  and  fever  is  developed. 

Oolil  inpowder,  the  oxide,  chloride,  and  iodide  are  not  as  much  used  as  the  double  chlo- 
ride of  gold  and  sodium.  The  oxide  may  be  given  in  the  form  of  pill,  containing  the 
tenth  of  a  grain,  in  scrofula  and  lymphatic  swellings,  beginning  with  one  pill  daily,  and 
afterwards  gradually  increasing  to  seven  or  eight  in  24  hours.  The  chloride  has  been  used 
with  advantage  as  a  caustic  in  lupus,  and  in  syphilitic  tubercles  and  ulcers  by  M.  Cha- 
vannes.  The  iodide  may  be  given  in  the  same  cases  with  the  other  preparations.  The 
dose  is  from  the  iifteenth  to  the  tenth  of  a  grain. 

Chloride  of  gold  and  sodium  is  the  preparation  of  gold  most  commonly  employed.  It 
may  be  given  in  lozenges,  each  containing  the  twelfth  of  a  grain,  by  mixing  immediately 
five  grains  of  the  salt  with  an  ounce  of  powdered  sugar,  and  making  the  whole  with  mu- 
cilage of  tragacanth  into  a  proper  mass,  to  be  divided  into  sixty  lozenges.  Pills,  containing 
the  same  dose,  may  be  formed  by  dissolving  ten  grains  of  the  dried  salt  in  a  drachm  of  dis- 
tilled water,  and  forming  the  solution  into  a  pilular  mass  with  a  mixture  of  four  drachms  of 
potato  starch  and  one  drachm  of  gum  arable,  to  be  divided  into  one  hundred  and  twenty 
pills.  (Journ.  de  Phnrni.,  xx.  648  )  For  frictions  on  the  gums  and  tongue,  Chrestien  recom- 
mends the  following  formula:  Crystallized  chloride  of  gold  and  sodium  one  grain  ;  pow- 
dered orris  root,  deprived  of  its  soluble  parts  by  alcohol  and  water,  and  dried,  two  grains. 
Mix.  At  first  the  fifteenth  part  of  this  powder  is  used  daily  by  frictions ;  afterwards  the 
fourteenth,  the  thirteenth,  &c.,  until,  increasing  gradually,  the  tenth  or  eighth  part  is 
employed.  The  use  of  four  grains  of  the  salt  in  this  way  is  said  commonly  to  cure  bad 
cases  of  recent  syphilis;  such,  for  example,  as  are  characterized  by  the  coexistence  of 
chancres,  warts,  and  buboes.  In  preparing  this  powder,  lycopodium  may  be  substituted 
for  the  orris.  MM.  Rouault  and  33ebreque  have  used  this  preparation  of  gold  with  suc- 
cess, in  daily  frictions  for  some  minutes  to  the  tongue,  gums,  and  inside  of  the  cheeks, 
for  the  resolution  of  chronic  glandular  tumours,  especially  those  which  occur  in  the 
neck  in  the  form  of  a  chain.  The  patient  should  SAvallow  his  saliva,  while  the  frictions 
are  practised.  [B.  and  F.  Medico-chir.  Rev.,  Am.  ed.,  July,  1857,  p.  172.) 

Chloroaurate  of  ammonia  has  been  recommended  by  Bouchardat  in  amenorrhoea,  and 
dysmenorrhoea  in  debilitated  subjects,  in  the  dose  of  about  the  tenth  of  a  grain.  A  grain 
maybe  dissolved  in  five  teaspoonfuls  of  alcohol  and  five  of  water,  and  a  teaspoonful  given 
morning  and  evening,  mixed  with  sweetened  water. 

Cyanide  of  gold  is  employed,  like  the  chloride  of  gold  and  sodium,  mixed  with  inert  pow- 
ders by  friction,  and  in  the  form  of  pill.  The  fifteenth  of  a  grain  maybe  rubbed  into  the 
gums  daily  for  fifteen  days,  next  the  fourteenth  of  a  grain  for  fourteen  day.s,  and  so  on, 
increasing  until  the  dose  amounts  to  the  ninth  or  eighth  of  a  grain.  The  dose  for  inter- 
nal exhibition  is  the  eighteenth  of  a  grain,  gradually  increased  to  the  eighth.  Cyanide  of 
gold  has  been  found  useful  in  the  treatment  of  syphilis  and  scrofula  by  M.  Pourche,  and 
is  said  to  be  less  exciting  than  the  double  chloride,  when  used  in  those  diseases. 

The  different  medicinal  compounds  of  gold  should  not  be  prepared  in  pill,  powder,  or 
otherwise,  until  they  are  wanted  for  use;  as  they  are  liable  to  undergo  decomposition 
w'hen  kept.     They  should  be  carefully  secluded  from  the  light.  B. 

GRASS-TREE  GUM.  An  Australian  product,  said  to  be  obtained  by  exudation  from 
different  species  of  Xanthorrhcea,  especially  X.  hastilis.  •  As  described  by  Mr.  P.  L. 
Simmonds,  it  is  of  a  resingus  character,  usually  as  found  in  the  markets  in  the  state  of 
small  fragments  or  coarse  powder,  resulting  from  the  breaking  up  of  the  larger  brittle 
masses  in  which  it  first  occurs.  It  is  of  a  deep  reddish-yellow  colour  in  mass,  but  green- 
ish-yellow in  powder.  It  does  not  dissolve  in  the  mouth  when  chewed,  nor  adhere  to  the 
teeth,  but  has  a  slightly  astringent  and  aromatic  flavour.  It  melts  with  heat,  and  at  a 
higher  temperature  takes  fire  in  the  air,  burning  with  a  smoky  flame,  and  emitting  a  fra- 
grant odour  not  unlike  that  of  balsam  of  tolu.  It  yields  carbazotic  acid  largely  under 
the  action  of  nitric  acid.  It  is  recommended  as  a  source  of  gas  for  illumination.  The 
natives  and  early  settlers  are  said  to  have  used  it  as  a  medicine  in  diarrhoea.  It  is  ob- 
tainable in  inexhaustible  quantities;  as  the  plants  producing  it  are  abundant  through- 
out almost  the  whole  of  Australia.  [Am.  Journ.  of  Pharm.,  Sept.  1866,  p.  465;  from 
Med.  Press  and  Circular.)  W. 

GRATIOLA  OFFICINALIS.  Hedge-hyssop.  This  is  a  perennial  herb,  indigenous  in 
the  South  of  Europe,  where  it  flourishes  in  meadows  and  other  moist  grounds.  The  whole 
herb  is  used.  It  is  nearly  inodorous,  but  has  a  bitter  nauseous  taste.  Both  water  and  alco- 
hol extract  its  active  properties.  Its  chemical  constitution  has  been  investigated  by  Dr. 
F.  G.  Walz,  who  found  the  following  constituents;  1.  gratiolin,  2.  gratiosolin,  3.  gratio- 
laerin,  4.  fixed  oil,  5.  a  brown  resin,  6.  tannic  acid,  and  7.  a  volatile  acid,  the  antirrhinic 
acid,  which  exists  in  many  of  the  .S'crojt/AM^aHncc-r.  Each  ofthe  peculiar  substances  mentioned 
consists  of  carbon,  hydrogen,  and  oxygen;  the  formula  of  gratiolin  being  C^^H^fi^^,  that 
of  gratiosolin  C^^U^.fi^^,  and  that  of  gratiolacrin  CgjHjgO^.  For  the  mode  of  preparing 
them  the  reader  is  referred  to  the  Am.  Journ.  of  Pharm.  (July,  1859,  p.  340),  and,  for  a 
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Itillor  acoountof  tbom,  to  tho  Chetniarhea  Central  Blatt  (Oct.  fl,  1858,  p.  «89).  IT-''  ' -»■  v-«op 
is  u  druHtic  cutlmrtic  nnd  iMnolie,  iM)s8t'«iHJiig  also  diiirotiu  j)ri)purlicH,  and  i^  ;  on 

the  cuntiiu'iil  of  Europe  in  dropsy,  iuitndico,  \vormn,  chroiiiu  hojtuticattucli  ila, 

and  various  othc<r  oomplaints.  NVith  us  it  is  almost  uni<no\vn  at»  a  remedy.  Tim  do»o  of 
the  powdnH'd  herb  is  from  rtftcca  to  thirty  grains  ;  of  th«  infusion,  made  in  the  proiior- 
tion  of  iialf  an  oiiiico  to  the  pint  of  boiling  wator,  lialf  a  fluidounce.  W. 

GHINDELIA  ROBUSTA.  (Tor/vy  J-  Gray,  Flora  of  N.  Amei-ica,\\.2Al.)  Under 
the  numo  of  Grindulia  robusta.  Dr.  II.  Gibbons,  in  tho  Pacific  Med.  and  Sury.  Journal, 
noticos  an  herbaceous  plant,  abundant  in  California,  o.«pooialiy  in  hilly  situations,  which 
is  said  to  have  extraordinary  ctticaey  in  a.^thina.  It  is  described  as  having  an  erect  stem, 
u  f<Kit  or  two  higii,  withoutbrunches,  and  terminating  in  a  sj)herical  head  of  compound 
flowers,  tlio  rays  of  wiiieh  are  white,  and  about  half  an  inch  in  length.  Upon  the  calyx 
\i  usually  to  be  seen  a  drop  or  two  of  a  milky  resinous  juice,  which  is  characteristic  of  the 
plant,  '/he  herb  has  a  bal.»anlic  odour  and  taste  ;  and  a  syrup  made  from  the  decoction  is 
not  unpalatable,  and  taken  internally  acts  as  an  expectorant.  But  the  chief  value  of  the 
plant  is  as  a  remedy  in  asthma.  A  clergyman  who  had  suffered  extremely  from  that  dis- 
ease, and  in  whose'caso  all  th((  remedies  usually  given  had  been  tried  in  vain,  took,  on 
going  to  bed,  a  wineglassful  of  syrup  made  from  the  herb,  slept  soundly  through  the 
night,  and,  under  its  continued  use,  had  not  been  compelled  for  seven  months  to  pas*8  one 
night  out  of  bed.  {Med.  and  Surg.  Jiepurier,  Jan.  22,  18G7,  p.  620.)  W. 

GUOUNI)  NUTri.  Pea  Nuts.  The  fruit  of  ylrac/t/s  Ay/)o^«;rt,  a  leguminous,  annual 
plant,  indigenous  probably  in  Africa  and  South  America,  and  abundantly  cultivated  in 
our  Southern  States,  and  elsewhere.  A  remarkable  property  of  the  plant  is  that  its  fruit 
ripens  under  the  surface  of  the  ground,  into  which  the  pods  penetrate  in  the  progress  of 
their  growth.  The  seeds  constitute  the  well-known  ground  nuts  of  our  markets,  which 
consist  of  a  dry,  brittle  envelope,  and  a  yellowish-white  kernel.  These  when  roasted  con- 
stitute for  many  a  very  agreeable  article  of  food,  ai|d  in  the  South  are  said  to  be  much 
used  as  a  substitute  for  coffee.  They  are,  however,  chiefly  valuable  on  account  of  their 
richness  in  a  fixed  oil,  which  amounts  to  more  than  20  per  cent.,  and  which  is  largely  pre- 

Eared  in  this  country  as  an  article  of  commerce.  It  is  obtained  by  expression  ;  the  nut3 
eing  ground  into  a  paste,  and  moderately  heated  before  being  submitted  to  pressure.  As 
described  by  Mr.  Jonas  Winter,  the  oil  has  a  bright-yellow  colour,  the  characteristic  odour 
of  the  fruit,  and  a  mild  not  unpleasant  taste.  It  is  soluble  in  all  proportions  in  ether,  chlo- 
roform, and  benzine,  but  insoluble  in  alcohol.  Its  sp.  gr.  is  0-918  at  60°  F.  At  38°  it 
thickens,  at  82°  congeals  imperfectly,  and  at  020°  is  decomposed,  giving  out  spontaneously 
inflammable  vapours.  Mr.  Winter  made  experiments  to  ascertain  how  far  it  might  be 
employed  with  advantage  in  pharmacy,  and  found  that  it  answered  well  in  the  preparation 
of  cerates  and  ointment,s;  but  would  not  serve  as  a  substitute  for  olive  oil  in  the  prepa- 
ration of  the  lead-plaster.  It  is  a  non-drying  oil,  and  will  not  therefore  answer  for 
painting;  but  it  is  used  for  various  purposes  in  the  arts,  as  for  lubricating  machinery,  and 
in  the  manufacture  of  woollen  cloths;  and  would  servo  for  burning  in  lamps,  giving 
even  a  better  light  than  sperm  oil.  {Am.  Journ.  of  Pharm.,  July,  1860,  p.  292.)      W. 

GUACO.  This  name  is  given  in  Central  and  South  America,  and  the  West  Indies, 
to  various  plants  having  supposed  alexipharmic  properties,  and  belonging  to  the  genera 
Mikani'i  and  Aristolochia;  out  it  is  to  the  dift'erent  species  of  the  former  genus  that  the 
appellative  properly  belongs,  especially  to  Mikania  Gwrtco,  described  by  Humboldt  and 
lionpland.  [PI  JEq.  ii.  84.)  The  genus  Mikania  belongs  to  the  Linnaeau  class  and  order 
<in(jene.Hia  ^EquaHs,  and  to  the  natural  order  A-ttertkeie.  The  plants  are  closely  allied  to 
,K'.  Eupatoria.  For  their  generic  character,  see  LindLey's  Flora  Medica,  and  Griffith's 
Medical  liotany.  Mikania  Guaco  is  described  as  having  twining  stems,  with  round,  sul- 
cate,  and  hairy  branches ;  ovate,  subacuminate,  remotely  denUtte  leaves,  somewhat  nar- 
rowed at  tile  base,  rough  above,  and  hairy  beneath;  and  flowers  in  opposite  axillary  cor- 
vmbs.  The  plant  is  a  native  of  intertnmical  America,  and  has  been  introduced  into  the 
"W.  India  Islands  from  the  continent.  The  leaves  are  the  part  used.  In  the  recent  state 
they  have  a  bitter  taste,  and  a  strong  disagreeable  odour;  but  their  sensible  properties 
and  medical  virtues  are  impaired  by  drying. 

This  and  other  plants  have  long  been  employed  by  the  natives  as  a  preventive  and  cure 
of  the  bites  of  poisonous  serpents.  This  application  of  them  was  first  made  known  by 
Mutis  ;  and  his  account  was  confirmed  by  Humboldt  and  Bonpland.  Very  naturally 
the  guaco  came  afterwards  to  be  considered  as  antisyphilitic.  The  medicine  has  also 
been  employed  as  a  febrifuge  and  anthelmintic,  and  a  few  years  since  attracted  con- 
siderable attention  for  its  sujiposed  j)rophylactic  and  remedial  powers  in  epidemic  cho- 
lera and  chronic  diarrhoea.  According  to  Guibourt,  however,  the  medicine  used  in 
France,  under  the  name  of  guaco,  was  composed  almost  entirely  of  three  or  four  species 
of  Aristolochia,  which,  as  before  stated,  are  used  in  some  parts  of  Mexico,  as  antidotes  for 
snake  poison,  under  the  name  of  guaco.  The  medicine  has,  moreover,  been  recommended 
in  chnmic  rheumatism,  both  internally  and  locally,  and  as  an  application  to  bites  of 
insects,  bruises  and  sprains,  and  atonic  deafness.  The  probability  is  that,  like  eupato- 
rium,  it  has  sitaply  the  virtues  of  a  mild  tonic,  and  gentle  stimulant  to  the  secretions.  It 
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is  best  employed  in  the  recent  state.  The  natives,  when  employing  it  as  a  counterpoison, 
apply  the  bruised  leaves  and  expressed  juice  to  the  bite,  and  at  the  same  time  drink  of 
the  infusion.  It  is  highly  recommended  by  Dr.  E.  W.  Pritchard  in  the  gouty  paroxysm, 
in  which  he  has  seldom  known  it  to  fail  giving  more  or  less  relief.  _  He  gives  from  half 
a  drachm  to  a  drachm  of  the  tincture  every  four  hours,  and  applies  it  locally  at  the  same 
time.  {Pharm.  Journ.,  Nov.  1861,  p.  288.)  The  preparation:?  recommended  for  internal 
use  are  chiefly  an  infusion  and  tincture,  the  former  made  in  the  proportion  of  an  ounce 
of  the  leaves  to  a  pint  of  boiling  water,-  the  latter  of  about  a  pound  to  the  gallon  of  proof 
spirit.  The  dose  may  be  about  the  same  as  that  of  analogous  preparations  of  eupatorium. 
(See  Lond.  Med.  Times  and  Gaz.,  Dec.  1852,  p.  651 ;  and  Journ.  de  Pharm.,  3e  ser.,  xx. 
357.)  The  result  of  a  long  and  close  investigation  into  the  natural  history  of  guaco  by 
the  distinguished  Guibourt  is,  that  the  Mikania  Guaco,  instead  of  possessing,  as  has  been 
asserted,  a  strong,  penetrating,  and  nauseous  odour,  is  in  fact  inodorous,  and  destitute  of 
all  active  properties ;  and  that  the  strongly  aromatic  plants  which  have  been  employed 
under  the  name  of  guaco,  all  belong  to  the  genus  Aristolochia,  especially  A.  cymbi- 
fera  of  Martius,  growing  in  Brazil,  after  this  A.  maxima  (De  Cand.),  and  in  less  degree 
A.  (jeminifiora  of  Kunth.  {Journ.  de  Pharm.,  Aout,  1867,  p.  99.)  W. 

GUANO  Bird-manure.  This  is  a  valuable  manure,  consisting  of  the  decomposed  ex- 
crement of  countless  aquatic  birds,  which  has  accumulated  for  ages  on  certain  barren  and 
uninhabited  islets  of  the  western  coast  of  South  America,  and  in  other  localities  through- 
out the  world.  The  best  comes  from  Peru,  and- will  be  here  described.  It  is  a  coarse  dry 
powder  of  a  brown  colour.  Exposed  to  the  air  it  absorbs  moisture,  and  becomes  somewhat 
sticky.  Its  smell  is  ofl'ensive,  and  slightly  ammoniacal.  With  the  powder  are  intermingled 
friable  lumps,  which  exhibit  in  their  inside  whitish  specks,  and  which,  when  exposed  to 
the  air,  fall  to  powder,  exhaling  an  ammoniacal  smell.  It  is  soluble  in  great  part  in  water, 
and  the  solution  formed  contains  chiefly  oxalate  of  ammonia.  When  exposed  to  heat  it 
blackens,  burns  with  a  slight  flame,  exhales  the  smell  of  ammonia,  and  leaves  a  whitish 
ash,  varying  in  amount  from  27  to  So  per  cent.  The  guanos  of  commerce  vary  very  much 
in  composition,  from  the  best  Peruvian  to  the  inferior  sorts,  which  have  scarcely  any  value 
as  fertilizers.  A  good  specimen  of  guano,  analyzed  by  Fownes,  consisted  of  about  two- 
thirds  oxalate  of  ammonia,  and  one-third  earthy  and  alkaline  phosphates,  &c.  The  source 
of  oxalate  of  ammonia  is  undoubtedly  the  uric  acid,  originally  in  the  excrement,  and  which 
is  often  found  undeeomposed  in  the  guano.  The  value  of  guano  as  a  fertilizer  depends 
chiefly  upon  the  proportion  of  the  organic  ingredients;  the  phosphates  being  of  secondary 
importance.  M.  E.  Baudrimont  infers,  from  the  analysis  of  seventeen  samples  of  Peru- 
vian guano,  that  the  proportion  of  nitrogen  may  be  obtained  approximately  by  dividing 
the  amount  of  the  organic  matters  by  five.  The  samples  varied  greatly  in  value.  [Journ. 
de  Pharm.,  Oct.  1857.)  Crystals  of  carbonate  of  ammonia  have  been  observed  in  guano. 
Columbian  guano  was  found  by  Dr.  C.  Morfit,  of  Baltimore,  to  be  rich  in  phosphoric  acid 
and  lime.  [Chem.  Gaz.,  Dec.  1,  1855.)  Unger  obtained  from  Peruvian  guano,  in  1845, 
a  peculiar  substance,  analogous  to  uric  (zanthic)  oxide,  called  guanin.  It  forms  crystal- 
lizable  salts  with  acids,  and  has  the  formula  CjoHgN^O.^.  The  accuracy  of  this  formula 
has  been  confirmed  by  MM.  Neubauer  and  Kerner. 

In  South  America,  guano  has  been  used  with  benefit,  internally  and  externally,  as  a 
remedy  in  the  different  forms  of  lepra.  The  late  Prof  Horner,  of  Philadelphia,  employed 
it  as  a  cataplasm,  mixed  with  an  equal  quantity  of  potters'  clay,  in  a  case  of  chronic  inflam- 
mation of  the  knee-joint.  In  this  proportion  it  blistered  the  surface  ;  and  cataplasms  were 
afterwards  adopted,  containing  one-third  and  one-fourth  of  guano.  [Med.  Exam.,  Feb. 
1852,  p.  69.)  Prof.  Horner  attributed*  he  revulsive  eflfect  of  guano  to  urate  of  ammonia;  but 
the  best  authorities  state  that  oxalate  of  ammonia  is  the  characteristic  salt  of  this  substance. 
Since  1852,  guano  has  been  a  good  deal  used  in  cutaneous  diseases,  especially  in  ecthyma, 
eczema,  and  tinea  capitis.  It  is  employed  in  the  form  of  bath,  lotion,  and  ointment.  Reca- 
mier  prescribed  baths  in  these  diseases,  each  bath  containing  sixteen  ounces  of  guano  ;  and 
the  practice  has  been  imitated  with  success  by  M.  Desmartis,  and  by  M.  Van  der  Abeele, 
of  Belgium.  The  lotion  maybe  made  by  exhausting  an  ounce  of  guano  with  a  pint  of  boil- 
ing water,  and  filtering  the  solution.  The  ointment  is  formed  of  various  strengths,  from 
one  to  five  parts  of  guano  to  fifteen  of  lard.  M.  C.  Girardin  prepares  an  extract  of  guano 
by  exhausting  it  with  alcohol,  diluted  with  twice  its  bulk  of  water,  and  evaporating  the 
solution  to  dryness.  Of  this  extract  he  makes  an  ointment,  useful  in  eruptions,  by  mix- 
ing it  with  three  parts  of  lard,  and  also  a  syrup,  flavoured  with  vanilla,  of  which  the  dose 
is  a  fluidrachm,  containing  a  grain  of  the  extract,  to  be  given  in  scrofula.  The  variable 
composition  of  guano  must  always  form  a  serious  objection  to  its  therapeutic  use.      B. 

GYNOCARDIA  ODORATA.  Chaulmoogra.  This  is  an  East  India  plant,  the  fruit  of 
which  has  been  employed,  with  asserted  benefit,  in  elephantiasis  or  the  leprosyof  the  East. 
The  fruit  is  a  succulent  indehiscent  pericarp,  which  yields  a  fixed  oil  by  expression.  The 
seeds  are  used  internally,  and  the  oil  applied  to  the  ulcers.  Dr.  Mouat  has  used  it  advan- 
tageously in  leprosy,  ichthyosis,  scrofulous  enlargements,  and  constitutional  syphilis.  He 
gave  the  seeds  in  the  dose  of  six  grains  three  times  a  day.  [Am.  Journ.  of  Med.  Sci.,  N.  S., 
XXX,  493  ;  from  Association  Med,  Journ.,  Aug.  17, 1855.)  W. 
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HAMAMELIS  VIRGINICA.  Witch-hazel.  An  indigpnouii  *hruh,  from  five  to  flf- 
twii  feet  hii^li,  (jrowinj*  in  alnumt  all  HcctionH  of  the  Unit«'(l  Htiit***,  uxuiilly  on  hilln  or  in 
8tonv  plnccs,  nnilofUMion  thu  hunkiiof  »trcHm8.  It  ih  rtMnurkubIc*  for  thi^  lHtoa|)|>curanceof 
\X»  vi'liow  flowcru,  wliicli  oxpaiid  in  Scpti'inWror  October,  and  continue  till  the  wi>Htli<-r  bo- 
conii'A  v(>rvc<»ld  in  winter.  Tlic  fruit,  which  is  a  nut-like  cnpitulc  not  unlike  the  hazelnut, 
ri|icn8  in  tlie  following  autumn,  and  i.s  often  mi m^hnl  on  the  Hame  plant  with  the  new  blM- 
Botns.  The  bark  has  a  bitter,  aj'trinijent,  somewhat  sweotisii,  and  punj^ent  taste.  It  probably 
first  attracted  notice  as  a  remedy  of  the  Indians,  who  are  said  to  have  used  it  as  a  sedative 
and  di^cutient  in  painful  tumours,  ami  otiier  cases  of  external  inllammation.  ItiKu^edin 
the  shape  of  ixiultice,or  as  a  wash  in  the  form  of  decoction,  in  hetuorrboidalatlectionsand 
ophthalmia.  The  leaves  are  said  to  possess  similar  properties,  and,  in  thestuteof  infusion, 
to  be  i»iven  internally  in  bowel  complaints  and  bemorrhatjes.  J)r.  Jam(>8  Fountain,  of 
Peekskill,  N.  Y.,  speaks  in  stronij  terms  of  the  efficacy  of  the  bark  in  hemorrhaf^e  of  tbo 
luntjs  and  stomach,  and  also  highly  n'commends,  as  one  of  the  best  applications  in  exU-rnal 

f)ile"s,  an  ointment  prepared  from  bird  and  a  di-coction  of  equal  parts  of  this  bark,  white>oak 
)ark,  and  that  of  the  apple-tr(^e.  He  believes  the  witch-hazel  to  possess  anodyne  properties. 
(iV.  }'.  Joitrn.  of  Med..,  x.  208.)  l)r.  N.  S.  Davis  agrees  with  Dr.  Fountain  in  his  estimate 
of  this  remedy,  wbi<'h  lie  has  employed  usefully  in  incipient  phthisis.  He  gives  it  in  decoc- 
tion, made  with  an  ounce  of  the  bark  to  a  pint  of  water,  of  which  the  dose  is  a  wineglassful 
every  three,  six,  or  eight  hours.  ( Transect,  nf  Am.  Med.  Assoc. ,\.  350.)  Still  another  use 
of  tlie  remedy  is  for  the  prevention  of  abortion,  for  which  purpose  it  i.s  recommended  by 
Dr.  W.  \V.  Durham,  who  states  that  he  has  employed  it  very  successfully  in  obviating  the 
efleets  of  the  cotton  root  in  bringing  on  miscarriage.  {Med.  and  Surg.  Reporter,  Aug.  3, 
18li7,  p.  101 ;  from  Atlanta  Med.  and  Surg.  Journ.)  The  seeds  are  black  and  shining  ex- 
ternally, white,  oily,  and  farinaceous  within,  and  edible  like  the  hazelnut.  "VV. 

HARTSHORN.  Cnrnu.  L()nd.,Ed.  This  ancient  medicine,  having  been  dismissed  in  the 
recent  revision  of  the  British  Pharmacoi)a5ia,and  nqt  having  had  ai)lace  in  ourown, requires 
to  be  treated  of  here.  It  was  the  horn  of  Cervua  E/aphu.<i,  the  stag  or  hart,  that  was  directed 
by  the  British  Colleges.  This  species  of  deer  inhabits  Europe,  Asia,  and  the  North  of  iVfrica. 
Thehornsof  ourown  common  d^'Afr—Cei^u.tVirginianus—though  employed  in  the  arts,  were 
not  officimil.  Hart.«horn  has  been  usually  imjxirtcd  into  thiscountry  from  Germany,  in  the 
form  of  shavings.  These  are  withoutsmell  and  taste,  pliable,  and  of  an  ivory  yellow  colour. 
According  to  M.  Merat-Guillot,  they  contain  in  100  parts,  27  of  gelatin,  -Sy-G  of  phosphate 
of  lime,  1  of  carbonate  of  lime,  and  14-5  of  water  including  the  loss.  Boiling  water  extracts 
their  gelatin,  forming  a  transparent,  colourless  jelly,  which  may  be  rendered  palatable  by 
the  addition  of  sugar,  lemon  or  orange-juice,  and  a  little  wine.  To  prepare  it,  two  pint*  of 
water  are  boiled  with  four  ounc(>s  of  the  shavings  to  a  pint,  and  the  residue  strained  while 
hot.  The  liquid  gelatinizes  upon  cooling.  By  destructive  distillation,  the  shavings  yield  an 
impure  solution  of  carbonate  of  ammonia,  which  was  formerly  called  spirit  of  hartshorn  ; 
and  the  same  name  has  been  applied  to  similar  ammoniacal  solutions  from  other  sources. 

Carnu  Ustum.  (Lond. )  Burnt  Hartshorn.  The  directions  formerly  given  by  the  London 
College  for  the  preparation  of  this  substance  were,  to  "  burn  pieces  of  Hartshorn  in  an  open 
vessel  until  they  are  thoroughly  white;  then  powder  them,  and  prepare  them  in  theman- 
ner  directed  for  Chalk."  The  horn  must  not  only  be  heated,  but  also  burnt,  in  order  that 
the  animal  matter  may  be  entirely  consumed.  The  operation  may  be  performed  in  a  com- 
mon furnace  or  stove,  the  air  being  freely  admitted.  Care  should  be  taken  that  the  heat 
be  not  too  great ;  as  otherwise  the  external  surface  of  the  horn  may  become  vitrified,  and 
prevent  the  complete  combu.stion  of  the  interior  portion,  while  it  is  itself  rendered  le.-is  fit 
for  use.  Burnt  hartiihorn  consists  of  bone-phosphate  of  lime,  with  about  1  percent,  of  free 
lim(!,  derived  from  the  carbonate  contained  in  the  horns.  Calcined  bone  is  usually  sold  in 
the  shops  for  burnt  hartshorn.  For  the  chemical  characters  of  bone.-phosphate  of  lime,  see 
Culcis  Phosphas  Prsccipitata. 

Medical  Properties  and  Uses.  The  opinion  formerly  entertained,  that  burnt  hartshorn 
was  antacid,  has  been  abandoned  since  the  discovery  of  its  chemical  nature.  Its  comjwsi- 
tion  suggested  its  application  to  the  cure  of  rachitis  and  mollitieso.ssiurn,  of  which  the  promi- 
nent character  is  a  deficiency  of  phosphate  of  Vmo  in  the  bones  ;  and  it  is  said  U)  have  been 
employed  in  some  cases,  in  connection  with  phosphate  of  soda,  with  apparent  success.  It 
is  j)robably,  however,  inert.  The  dose  is  twenty  grains  or  m(»re.  The  jelly  prepared  from 
the  shavings  of  hartshorn  has  been  thought  to  possess  medical  virtues  ;  but  it  is  only  nutri- 
tive and  demul(!ent,  and  is  in  no  respect  superior  to  calfs-foot  jelly.  The  shavings  them- 
selves were  formerly  used  in  the  preparation  of  Pulvis  Antimonialis.  W. 

HKDERA  HELIX.  Jry.  This  well-known  evergreen  creeper  is  a  native  of  Europe. 
The  fresh  leaves  have  a  balsamic  odour,  especially  when  rubbed,  and  a  bitterish,  harsh, 
un|)leasant  taste  They  are  used  for  dressing  issues,  and,  in  the  form  of  "decoction,  have  been 
recommended  in  sanious  ulcers  and  cutaneous  eruptions,  particularly  tetter  and  the  itch. 
Dried  and  powdered,  they  have  been  emph>yed  in  the  atrophy  of  children,  and  in  complaints 
of  the  lungs,  in  the  dose  of  a  scruple  or  more.  T\w  berries,  which  have  an  acidulous,  resin- 
ous, somewhat  pungent  taste,  are  said  to  be  purgative  and  even  emetic.  MM.  Vandamme 
and  Che vallier  discovered  in  ivy  seeds  a  peculiar  alkaline  principle,  which  they  called  he- 
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derin  (hederia).  It  is  very  bitter,  and  appears  to  be  closely  allied  to  qiiinia  in  febrifuge  pro- 
perties. It  is  obtftined  by  treating  the  seeds  with  hydrate  of  lime,  dissolving  the  preeipi- 
tated  alkaloid  in  boiling  alcohol,  and  evaporating  the  alcoholic  solution.  {Am.  Joani.  of 
Pharm.  xiii.  172.)  Prof.  Posselt  has  discovered  two  acids  in  the  seeds,  one  of  which  has 
their  taste  in  a  high  degree,  and  was  named  by  him  hederic  acid,  the  other  he  did  not  obtain 
quite  pure.  (See  Chem.Gaz.,  March  1, 1849,  p.  93.)  From  the  trunks  of  old  ivyplants,  grow- 
ing in  the  South  of  Europe  and  the  North  of  Africa,  a  resinous  substance  exudes  through 
incisions  in  the  bark,  which  has  been  employed  in  medicine  under  the  nvKiCoiivy  gum.  It  is 
in  pieces  of  various  sizes,  of  a  dark  yellowish-brown  colour,  sometimes  inclining  to  orange, 
more  or  less  transparent,  sometimes  of  a  deep  ruby-red  colour  internally,  of  a  vitreous  frac- 
ture, pulverizable,  yielding  a  lively  orange-yellow  powder,  of  a  peculiar  not  disagreeable 
odour  when  heated  or  inflamed, and  of  a  bitterish  resinous  taste.  Its  chiefconstituent  is  resin, 
though  some  pieces  contain  a  considerable  proportion  of  bassorin,  and  others  large  quan- 
titiesof  ligneous  matter.  It  was  formerly  used  as  a  stimulant  and  emmenagogue,  but  is  now 
scarcely  employed.  Placed  in  the  cavities  of  carious  teeth, it  is  said  to  relieve  toothache.  The 
wood  ot^the  ivy,  which  is  light  and  porous,  is  sometimes  used  for  making  issue-jicas.       W. 

HELENIUM  AUTUMNALE.  False  Sunflower.  Sneezewort.  An  indigenous  perennial 
herb,  from  three  to  seven  feet  high,  with  large,  golden-yellow  compound  flowers,  which 
appear  in  August.  It  grows  in  all  parts  of  the  United  States,  flourishing  best  in  meadows, 
moist  fields,  and  other  low  grounds.  All  parts  of  it  are  bitter  and  somewhat  acrid,  and, 
when  snuffed  up  the  nostrils  in  the  state  of  powder,  produce  violent  sneezing.  The  leaves 
and  flowers  have  been  recommended  as  an  excellent  errhine.  Clayton  says  that  the  plant 
is  thought  to  be  useful  in  intermittent  fever.  "W. 

HELLEBOEUS  F(ETIDUS.  Bear's-foot.  This  is  a  perennial  European  plant, 
growing  in  shady  places,  and  flowering  in  March  and  April.  It  derived  its  speciflc  name 
from  its  off"ensive  odour.  The  leaves,  which  are  the  part  used,  have  a  bitterish,  pungent, 
and  acrid  taste,  and  when  chewed  excoriate  the  mouth.  The  footstalks  are  still  more  acrid. 
Marme  and  Husemann  have  discovered  the  same  active  principles  in  this  as  in  the  other 
species  of  Helleborus.  (See  Part  I.,  p.  450.)  This  species  of  hellebore  is  said  by  Allioni 
to  be  the  most  acrid  and  energetic  of  the  plants  belonging  to  the  genus.  It  is  powerfully 
emetic  and  cathartic,  and  in  very  large  doses  produces  dangerous  eflTects.  It  has  long  been 
used  in  Great  Britain  as  a  domestic  remedy  for  worms,  and  was  brought  to  the  notice  of 
the  profession  by  Dr.  Bissett,  who  found  it  an  efficacious  anthelmintic,  and  prescribed  it 
also  in  asthma,  hysteria,  and  hypochondriasis.  M.  Decerfs  has  known  it  to  cause  the  ex- 
pulsion of  tfenia.  It  is  given  in  powder  or  decoction.  The  dose  for  a  child  from  two  to 
six  years  old  is  from  five  grains  to  a  scruple  of  the  dried  leaves,  or  a  fluidounce  of  the 
decoction,  made  by  boiling  a  drachm  of  the  dried  leaves  in  half  a  pint  of  water.  This 
quantity  should  be  repeated,  morning  and  night,  for  two  or  three  days  in  succession.  A 
syrup  made  from  the  juice  of  the  green  leaves  is  used  in  England.  W. 

HELONIAS  DIOICA.  False  Unicorn  Plant.  Starwort.  This  is  a  small  perennial 
herbaceous  plant,  growing  in  most  parts  of  the  United  States,  in  shady  and  hilly  situa- 
tions. The  root,  which  is  the  part  used,  is  bulbous.  Pursh  says  that  it  is  used  as  a  remedy 
in  colic.  Dr.  Braman  has  found  it  peculiarly  efficacious  in  atony  of  tlie  generative  organs, 
and  has  obtained  great  advantages  from  it  in  leucorrhoea.  He  states  the  dose  of  the 
powdered  root  at  a  drachm  and  a  half,  three  times  a  day.  It  may  also  be  given  in  the 
forms  of  syrup  and  tincture.   [Bost.  Med.  and  Surg.Journ.,  xl.  416  )  W. 

HERACLEUM  LANATUM.  (lulichimx,  Flor.  Boreal.  Am.  i.  10(5.)  Mastei-icort  This 
is  one  of  our  largest  indigenous  umbelliferous  plants.  It  belongs  to  Pentandria  Digynia 
in  the  Linnasan  system,  with  the  following  generic  character.  ^^  Fruit,  elliptical,  emar- 
ginate,  compressed,  striated,  margined.  Co?'oWr/ diflfbrm,  inflexed,  emarginate.  Involucre 
caducous."  (  Willd.)  The  root  is  perennial,  sending  up  annually  a  hollow  pubescent  stem, 
from  three  to  five  feet  high,  and  often  more  than  an  inch  thick.  The  leaves  are  tornate, 
downy  beneath, and  supported  ondowny  footstalks ;  the  leaflets  petiolate,  roundish-cordate 
and  lobed.  The  flowers  are  white,  in  large  umbels,  and  followed  by  orbicular  seeds.  Like 
the  European  species  this  is  sometimes  called  cow  parsnej).  Itgrows  in  meadows  and  along 
fences  and  hedges,  from  Canada  to  Pennsylvania,  and  flowers  in  June.  The  root,  which 
is  the  part  used,  bears  some  resemblance  to  that  of  common  parsley.  It  has  a  strong 
disagreeable  odour,  and  a  very  acrid  taste.  Both  the  leaves  and  root  excite  redness  and 
infliimmation  when  applied  to  the  skin.  Dr.  Bigelow  considers  the  plant  poisonous,  and 
advises  caution  in  its  use,  especially  when  it  is  gathered  from  a  damp  situation.  Master- 
wort  appears  to  be  somewhat  stimulant  and  carminative,  and  was  used  successfully  by 
Dr.  Orne,  of  Salem,  Massachusetts,  in  cases  of  epilepsy,  attended  with  flatulence  and  gas- 
tric disorder.  He  directed  two  or  three  drachms  of  the  pulverized  root  to  be  taken  daily, 
for  a  long  time,  and  a  strong  infusion  of  the  leaves  to  be  drunk  at  bedtime.  "W. 

HERMODACTYLS.  Hermodactyli.  Under  this  name  are  sold  in  the  shops  of  Europe 
the  roots  or  bulbs  of  an  uncertain  plant,  growing  in  the  countries  about  the  eastern  ex- 
tremity of  the  Mediterranean.  By  some  botanists  the  plant  is  thought  to  be  a  Colchicum ; 
and  C.  varieriatum,i\r\&i\\e  o?  the  South  of  Europe  and  the  Levant,  is  particularly  indicated 
by  ree,Geiger,  and  others  ;  while  by  authors  no  less  eminent,  the  roots  are  confidently  re- 
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lerred  to  Iria  tuberom.  They  certainly  boar  n  considerable  rcHemblance  tothobulbuf  CoU 
cliicurn  uiittunniilf,  ht-ini;  hfurt-sliupcd,  t-liuniicU'd  on  one  side,  cun vex  on  llie  othi-r,  and 
from  Imlt'un  inch  to  an  inch  in  lcnirtli,by  iifariy  as  much  in  breadth.  Ah  found  in  the 
i«ho|i8,  iliey  are  dostitute  of  tlio  outiT  coat,  of  a  dirty  yellowixh  or  brownish  colour  ex- 
ternally, white  and  amylaceous  within,  inodorousimd  nearly  tiuttelciis,  thouf^h  ^ometiniei 
slightly  acrid.  They  are  ofu-n  worm-eaten.  Their  chief  couhlituent  is  starch,  and  they 
contain  no  verairiaor  colchicia.  From  this  bittorcircumtttanco,  and  from  l\u-ir  insipidity, 
it  has  been  inferred  that  they  are  probably  not  derived  from  a  species  of  Colchicum;  but 
Goij»er  observes  that  they  may  have  lost  tlieir  acrimony  by  ai^e.  They  are  in  fact  almost 
without  action  ujion  the  system,  and  are  now  seldom  used  ;  never,  we  believe,  in  this  coun- 
try. It  is  doubt<>d  whether  th<!y  are  the  hermodactyli  of  the  ancients,  which  were  certainly 
a  powerful  medicine, operatinjr  very  much  in  the  same  manner  a8ourcolchicum,and  like 
it  provinij  useful  in  pout  and  rheumatism.  Pereira  describes  abitter  variety  of  hurmodac- 
tyls,  which  was  broujjhtfrom  India  by  Dr.  Koyle.  The  bulbs  are  smaller  and  darker  than 
the  othei-s,  and  have  externally  a  striped  or  reticulated  appearance.  From  their  bitter 
taste  they  are  probably  more  active.  W. 

HIBISCUS  ABEL>[O.SCIllIS.  AbelmoschnsmoHchatut.  Wij^ht  and  Arnott.  An  ever- 
green shrub,  growing  in  Egypt,  and  in  the  East  and  West  Indies,  and  yiehling  the  seeds 
known  under  the  names  of. se/nrn  Abelmn.irhi,  nlcew  JEfji/ptiacic,  and  ffratia  moschnta.  Those 
are  of  about  the  same  sixe  as  flaxseed,  kidnt^y-shaped, striated,  of  a  grayish-brown  colour, 
of  an  o<iour  like  that  of  musk,  and  of  a  warm  .somewhat  spicy  taste.  They  wercd'ormerly 
considered  stimulant  and  antispasmodic;  butarenow  used  only  in  perfumery.  The  Arabs 
flavour  their  cotfee  with  them.  They  are  said  to  be  employed  in  the  adulteration  of  musk. 
Another  species,  HUnncus  esrulentus,  or  Ahelmosrhiis  esculetitus  oi  Wight  and  Arnott,  is 
cultivated  under  the  name  of  okrn,  bende.e,  ov gombo  in  various  parts  of  the  world,  for  the 
sake  of  its  fruit,  wliich  abounds  in  mucilage,  and  is  used  for  thickening  soup.  The  leaves 
are  sometimes  employed  for  preparing  emollient  poultices.  The  roots,  which  are  a  foot 
or/two  long,  are  said  also  to  abound  in  mucilage,  of  which  they  yield  twice  as  much  as  the 
althaea  root  from  the  same  weight,  free  from  any  unpleasant  odour.  Their  powder  is  per- 
fectly white,  and  superior  also  to  thatof  the  mar.--hmallow.  The  plant  is  largely  cultivated 
near  Constantinonle,  where  it  is  much  used  as  a  demulcent.  [Am.  Journ.  of  Fharm., 
May,  18G0,  p.  224!)  W. 

HIERACIUM  VENOSUM.  Rnttlesiiahe  Weed.  (Grmfs  Manual,  p.  237.)  The  plants 
belonging  to  the  genus //te/'rtciMm  are  generally  called  hawkweed ;  but  the  H.  venosum 
has  been  distinguished  by  a  special  name,  derived  from  its  supposed  efficiencj'as  an  anti- 
dote to  the  bite  of  the  rattlesnake.  They  are  all  perennial  herbs  belonging  to  the  natural 
family  of  the  Composita*.  The  rattlesnake  weed  has  a  smooth  slender  flower-stem,  one 
or  two  feet  high,  either  naked  or  furnislied  with  but  a  single  leaf,  and  dividing  attopinto 
a  loose  spreading  corymb  of  yellow  flowers.  The  plant  is  common,  growing  in  dry  places 
and  open  woods,  in  most  of  the  ea.«tern  and  northern  parts  of  the  United  States.  The 
leaves  and  root  are  thought  to  possess  medical  virtues,  and,  being  deemed  astringent, 
have  been  used  in  hemorrhagic  diseases.  The  juioe  is  supposed  by  some  to  have  the  power 
of  removing  warts.  The  medicine  may  bo  given  in  infusion,  made  in  the  proportion  of 
two  ounces  to  the  pint,  of  which  the  dose  is  a  wineglassful.  W. 

HOG-GUM.  GUM-HOGG.  Under  the  latter  of  these  names,  a  product  was  sent  us 
from  the  establishment  of  J.  B.  Lippincott  &  Co.,  with  the  information  that  it  tilled  a 
somewhat  important  part  in  one  of  the  processes  connected  with  the  preparation  of  books. 
It  is  in  lumps  of  various  sizes,  froni  thatof  a  chestnut  to  thatof  a  walnut  or  larger,  of  an 
e.\.tremely  irregular  shape,  often  much  contorted,  appearing  frequently  as  if  consisting  of 
several  pieces  which  had  become  agglutinated  in  their  soft  state,  translucent  and  nearly 
colourless,  with  a  slight  reddish-yellow  tint  in  some  pieces,  of  a  rather  dull  though  some- 
what shining  surface,  very  hard,  brittle  with  a  glassy  fracture,  inodorous,  and  nearlvor 
quite  tasteless.  With  water  it  swells  up  into  a  soft  transparent  mass,  which  retains  this 
condition  long  without  change,  and,  if  now  stirred,  instead  of  forming  a  consistent 
mucilage,  breaks  up  into  minute,  irregular,  transparent  fragments,  which  retain  this 
form  ind'^flnitely.  At  our  request  it  was  examined  chemically  by  Prof.  Proctor,  who 
found  a  small  portion  of  it  soluble  in  water,  the  remainder  swelling  up  as  just  stated; 
and  thi'  solution  was  precipitated  by  subacotate  of  lead,  showing  an  analogy  with  gum, 
but  ditt'cring  from  gum  arable  in  not  giving  a  precipitate  with  oxalate  of  ammonia. 
Boiling  water  does  not  dissolve  the  jelly  formed  with  it  by  cold  water ;  but  it  is  dissolved 
and  slightly  discoloured  by  .sulphuric  acid,  and,  boiled  with  diluted  sulphuric  acid,  appears 
to  bo  changed  into  soluble  gum.  The  decoction  of  the  jelly,  cooled,  is  not  affected  with 
solution  of  iodine.  The  insoluble  jelly-like  portion  appears  to  approach  more  nearly  to 
bassorin  than  any  other  known  substance;  agreeing  with  that  principle  in  not  forming 
an  adhesive  mucilage;  and  the  drug  might  almost  be  considered  as  a  sample  of  Basaora 
gum,  but  that  it  differs  in  shape  from  any  specimens  of  that  gum  that  wo  have  seen. 

Both  its  geographical  and  notanical  sources  are  uncertain  ;  but  wo  were  informe<l  tliat 
it  was  purchased  of  tho  East  India  importing  merchants,  and  was  supposed  to  be  derived 
from  that  part  of  the  world.  From  tho  similarity  of  name,  it  would  seem  probable  that  it 
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might  bo  the  same  substance  referred  to  by  Guibourt  and  other  writers  under  the  name 
oUwg-gum,  ov  doctor-gum,  and  said  to  be  derived  from  the  Rhus  Metopium,  of  Linnaeus, 
a  small  tree  or  shrub  growing  in  the  Island  of  Jamaica.  The  gum  flows  from  incisions 
in  the  bark,  and  is  called  a  gum-resin  by  Guibourt,  who  states  that  it  has  a  bitter  taste. 
(Drogues  Simples,  4e  ed.,  iii.  451. )  Dr.  Griffith ,  in  his  Medical  Botany,  ascribes  1o  it  emetic 
properties  in  large  doses.  Dr.  James  Macfadyen,  however,  in  his  Flora  of  Jamaica  (p.  139), 
denies  this  origin  of  the  hog-gum,  stating  that  Sloane  had  erroneously  referred  it  to  Rhus 
Metopium,  and  had  been  followed  by  Brown  and  otliers.  According  to  Dr.  Macfadyen, 
the  o-um  is  obtained  from  the  Moronobea  coccinea  of  Aublet  (Guiana,  ii.  789,  t.  813)  by 
wounding  the  bark.  On  hardening  after  exudation,  it  is  yellow,  hard,  and  friable,  some- 
what resembling  Burgundy  pitch.  It  has  a  slightly  aromatic  odour,  is  insipid,  softens 
under  the  teeth,  and  melts  in  the  flame  of  a  candle.  It  derives  the  name  of  hog-gum 
from  the  fact  that  hogs,  when  wounded,  rub  themselves  against  the  tree  so  as  to  cover  the 
wound  with  the  juice.  This  product  is  obviously  a  resinous  substance,  and  has  no  resem- 
blance whatever  to  the  gum  in  question  except  the  similarity  in  name.  Hog-gum  is  em- 
ployed in  Jamaica,  in  the  form  of  ointment,  mixed  with  lard,  wax,  and  rosin,  and  used 
for  the  same  purposes  as  Burgundy  pitch. 

To  return  to  gum-hogg,  its  main  use,  so  far  as  we  know,  is  to  form,  in  its  gelatinous 
state,  a  smooth,  soft,  yet  sufficiently  firm  surface,  well  adapted  to  receive  and  impart 
colour  in  the  process  of  marbling  paper,  for  which  it  is  better  adapted  than  any  other 
known  product. 

After  the  foregoing  account  was  put  into  type,  we  received  information  which  induces 
us  to  believe  that  this  drug  is  really  a  variety  of  Basaora  gum,  imported  originally  from 
the  Gulf  of  Persia,  in  the  expectation  that  it  might  be  sold  as  a  substitute  for  tragacanth. 
But,  having  proved  on  trial  wholly  unfit  for  the  ordinary  purposes  of  tliat  drug,  it  was 
submitted  to  a  chemical  examination,  in  the  hope  that  it  might  be  found  applicable  to 
some  useful  purpose;  and  this  examination  having  resulted  in  the  discovery  of  its  extra- 
ordinary adaptability  to  the  marbling  of  paper,  gave  it  an  unexpected  value,  which  led 
to  a  considerable  commercial  demand.  How  it  happened  to  receive  the  name  of  Gum- 
hogg,  by  which  it  is  exclusively  known  in  trade,  has  not  been  satisfactorily  explained.  "VV. 

HUIIA  BRASILIENSIS.  Assacou.  Hura  Brasiliensis  of  Martins,  is  a  Brazilian  tree 
belonging  to  the  family  of  Euphorbiacea;,  and  known  to  the  natives  of  the  country  it 
inhabits  by  the  name  of  as.iacou.  Another  species  of  the  same  genus,  //.  crepitans,  grow- 
ing in  the  West  Indies,  and  characterized  by  the  tendency  of  its  fruit  to  break  when  ripe 
with  violence  into  several  pieces,  and  thus  scatter  the  seeds,  has  long  been  known  as  an 
acrid  emeto-cathartic,  capable  in  large  doses  of  acting  as  a  violent  poison.  The  fresh 
juice  the  seeds,  and  a  decoction  of  the  bark,  all  have  these  properties,  Avhich,  in  fact, 
belong  in  a  greater  or  less  degree  to  mostof  the  Euphorbiaceae ;  and,  as  in  othermembera 
of  the  same  family,  an  oil  expressed  from  the  seeds  is  actively  purgative.  It  is  highly 
probable  that  the  Hura  Brasiliensis  is  similar  in  all  these  re.i'pects  to  its  congener.  Mar- 
tins states  that  the  juice  is  anthelmintic,  and  employed  to  intoxicate  fish.  But  attention 
has  recently  been  especially  attracted  to  the  plant,  in  consequence  of  reports  favourable  to 
its  efficacy  in  that  terrible  scourge  of  Brazil,  the  clej^hantiasis  or  leprosy  of  the  country. 
These  reports  were  received  by  the  Academy  of  Medicine,  of  Paris,  irom  the  French 
Consul  in  one  of  the  towns  of  Para,  of  which  province  the  natives  are  said  to  regard  the 
remedy  as  a  specific  in  the  complaint  referred  to.  Experiments  have  been  made  by  the 
Brazilian  physicians,  and  it.is  said  with  favourable  results,  though  complete  cures  have 
not  been  obtained.  The  fact  is  that  various  acridemeto-cathartic  medicines,  capable  also  of 
producing  diaphoresis,  have  been  more  or  less  useful  in  elephantiasis,  as  the  Calotropis 
gigantea,  and  one  or  more  species  of  lonidium  ;  and  it  is  probable  that  the  assacou  acts  in  a 
similar  manner,  and  with  similar  results.  The  milky  juice  of  the  plant,  and  an  infusion 
or  decoction  of  the  bark  are  used.  The  juice  is  extremely  acrid,  producing  on  the  skin, 
when  applied  to  it,  an  erysipelatous  redness  and  a  pustular  eruption  ;  and  the  natives  are 
said  to  employ  it  in  the  preparation  of  a  poison.  A  grain  of  the  juice  made  into  a  pill,  or 
a  scruple  of  the  bark  infused  in  a  pint  of  water,  is  given  every  day,  and  gradually  increased 
as  the  stomach  and  bowels  will  bear  it.  Every  week  an  emetic  preparation  is  administered, 
made  by  boiling  half  an  ounce  of  the  bark  in  a  pint  of  water  to  half  a  pint,  to  which 
twelve  drops  of  the  juice  are  added.  Evei-y  second  or  third  day  the  patient  takes  a  bath, 
consisting  of  a  saturated  infusion  of  the  bark.   (Journ.  de  Pharvi.,  xiv.  424.)  W. 

HYDRANGEA  ARBORESCENS.  Commo7i  Hydrangea.  Seven  Barks.  This  species  of 
Hydrangea  is  indigenous,  growing  in  shady  places,  in  the  woods  and  on  the  banks  of 
streams  throughout  the  Middle  and  Southern  States.  It  is  a  shrub  from  four  to  eight  feet 
high,  with  ovate  or  cordate  leaves,  from  three  to  six  inches  long,  generally  acuminate,  ser- 
rately  toothed,  and  slightly  pubescent,  or  nearly  glabrous.  The  flowers  are  in  fastigiate 
cymes,  and  appear  in  July.  For  a  particular  botanical  description  of  the  plant,  the 
reader  is  referred  to  Torrey  and  Gray's  Flora  of  North  America  (i.  591).  The  root, which 
is  the  part  used,  consists  of  a  caudex,  from  which  proceed  numerous  radicles,  from  the 
thickness  of  a  quill  to  that  of  a  finger  or  more.  For  use  it  should  be  cut  into  transver.se 
pieces  when  fresh,  and  then  dried.  The  taste  is  aromatic,  pungent,  and  not  unpleasant. 
The  root  was  analyzed  by  Mr.  Laidley,  of  Richmond,  Va.,  who  found  in  it  gum,  albumen, 
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■titrch,  roHin,  and  varioua  saltH,  among  which  was  a  protoaalt  of  iron.  (Am.  Joum.  of 
Phanii.f  xxiv.  20.)  Attention  wuritir»t  callfd  tu  it  at)  u  rcmiKly  in  the  New  Jertey  Med. 
HejMi'tei-  fur  Oct.  18r>0  (p.  44),  by  Dr.  8.  W.  Butler,  who»«  futhc-r,  Dr.  E.  hutlur,  long 
reMidiii^  Hii  a  mi^siuniiry  among  tl>o  ChcM-okue  Indians,  employed  it  with  great  apparent 
advuntuge  in  their  euleulous  complaint:!.  KeportH  of  eat^CH,  tending  tucontirm  titc  opinion 
of  itH  utility  in  "nahulous  or  gravelly  de|K)8itj4"  in  the  urine,  have  »;ince  h-en  puhlishod 
by  Dr.s.  W.  L.  At.lee,  D.  llortiley,  and  JoliiiC.S.  Alonkur.  {IbuL,  Sept.  1854,  pp.  '.Wi  and 
410,  Oct.  I8.j4,  p.  42(),und  March,  18.j.>,  p.  116)  Ur.  Butler  used  it  in  the  form  of  di-coction, 
or  of  a  syrup  made  from  tiio  decoction  with  HUgar  or  honey.  A  strong  t.yrup  may  Iw*  givea 
in  the  doscof  a  teaspoonful  throe  times  aday.  In  overdoses  it  occasionii  vertigo,  opprefsion 
of  the  chest,  &c.  W. 

HYOUIODIC  ETHER  JEther  Hydriodieus.  Iodide  of  Ethyl.  This  ether  ma v  bo  ob- 
tained by  gradually  and  cautiously  mixing  five  parts  of  alcohol,  ten  of  iodine,  and  one  of 
phosphorus,  and  distilling.  The  residue  of  the  distillation,  as  ascertained  by  D.  K.  Tuttle, 
19  phosphoviuic  acid.  The  best  mode  of  proceeding,  in  order  to  avoid  danger,  according  to 
Soubeiran,  is  to  melt  the  phosphorus  with  a  gentle  heat  under  the  alcohol,  contained  in  a 
wide-mouthed  matrass,  and  to  add  the  iodine  gradually  through  atube, sealed  at  the  lower 
end,  but  perforated  at  the  .same  end  with  a  number  of  .small  lioles.  The  tube  is  made  to 
pass  through  a  grooved  cork,  to  give  exit  to  the  vapours,  and  is  so  adjusted  as  to  reach 
nearly  to  the  surface  of  the  molted  phosphorus.  The  matter  in  the  matrass  is  distilled  to 
the  extent  of  four-fifths,  the  distillate  is  washed  with  water  to  separate  alcohol,  and  the 
decanted  ether  is  dried  by  the  addition  of  a  few  pieces  of  chloride  of  calcium.  Dr.  do  Vrij 
recommends  the  following  method  for  procuring  this  ether  on  a  large  scale.  Absolute 
alcohol  is  to  be  saturated  with  dry  muriatic  acid  gas,  the  liquid  being  kept  well  cooled; 
and  the  amount  of  the  acid  is  to  be  determined  by  a  sample.  The  liquid  thus  saturated  is 
to  bo  put  into  a  retort  with  as  much  iodide  of  potassium  as  may  be  necessary  to  form  chlo- 
ride of  potassium ;  tho  mixture  is  to  stand  for  a  day  ;  and  is  then  to  be  submitted  to  distil- 
lation. Finally,  tho  ether  which  comes  over  is  to  be  washed  and  rectified.  (See  Am.  Jour, 
of  Phann.,  March,  1859,  p.  170.)  Hydriodic  ether  is  a  colourless  non-infiammablc  liquid, 
insolublein  water,  with  a  penetrating  ethereal  odour  and  pungent  taste.  Its  density  is  1-92, 
and  boiling  point  158°.  Exposed  to  the  air  it  becomes  red  from  the  liberation  of  iodine, 
achango  which  is  prevented  by  adding;  to  tho  bottle  containing  it  a  globule  of  mercury. 
Being  an  iodide  of  ethyl,  its  formula  is  C^HjI.  M.Huette  has  proposed  this  etherasamedi- 
cine,  to  be  used  by  inhalation,  placed  under  a  layer  of  water.  Fifteen  or  twenty  inspira- 
tions suffice  to  impregnate  the  system  with  iodine.  Its  physiological  effects  appear  to  be 
those  of  an  antispasmodic  and  general  stimulant.  It  acts  also  as  a  powerful  anaesthetic, 
when  sufficiently  long  inhaled.  It  increases  the  appetite,  renders  the  pulse  fuller,  and 
gives  vivacity  to  the  feelings  and  activity  to  the  intellect.  M.  Huette  considers  it  a  suit- 
able nreparation  for  bringing  the  system  rapidly  under  the  influence  of  iodine,  and  by 
any  aeslred  dose.  {See  Am.  Joum.  of  Pharm.,  xxiii.  156.)  Since  the  therapeutic  trials  of 
M.  Iluettc  were  made,  Mr.  James  Turnbull,  of  Liverpool,  and  Dr.  Henry  Fisher,  of  New 
York,  have  used  this  ether  by  inhalation  in  chronic  pulmonary  diseases  with  satisfactory 
results.  Dr.  Fisher  specifies  chronic  bronchitis  and  phthisis  as  the  diseases  in  which  ho 
has  found  it  useful.  The  dose  is  15  drops,  three  or  four  times  a  day,  inhaled  from  a  hand- 
kerchief. Hydriodic  ether  often  has  an  unpleasant  smell  from  the  presence  of  foreign 
substances,  which  render  it  oflfensive  to  patients.  Phosphorus  is  a  common  and  injurious 
impurity.  B. 

HYDROCOTYLE  ASIATICA.  Thick-leaved  Pennywort.  Bevdacfpia.  Boilcau.  This 
is  a  small  umbelliferous  plant,  with  a  trailing  stem,  and,  from  the  shape  of  its  leaves, 
bearing  some  resemblance  to  the  violet.  It  grows  in  moist  grounds  in  India,  Southern 
Africa,  and  the  islands  of  the  Indian  Ocean.  It  has  long  been  ranked  among  the  medicinal 
plants  of  India,  where  it  has  been  used  as  an  alterative  to  purify  the  blood.  An  elaborate 
analysis  lias  been  made  of  it  by  M.  Jules  Lepine,  who  discovered  in  it  a  peculiar  oleaginous 
substance  which  he  calls  reWari«e,  and  in  which  he  supposes  the  active  properties  to  reside. 
It  has  a  strong  odour  recalling  that  of  the  plant,  and  a  bitter,  pungent,  and  persistent 
taste.   (Joum.  de  Pharm.,  Juillet,  1855,  p.  49.) 

The  plant  has  been  supposed  to  po8.sess  diuretic  properties;  and.  according  to  Ainslie,  is 
employed  in  infusion  with  fenugreek  in  ft!ver  and  bowel  complaints.  But  it  has  recently 
attracted  attention,  from  tho  claims  strongly  urged  in  its  favour  as  a  remedy  in  that  most 
obstinate  afi'ection  often  called  leprosy,  but  more  correctly  elephantiasis  of  the  Greek-s.  It 
was  first  employed  in  this  complaint  by  Dr.  Boileau,  of  the  Island  of  Mauritius,  who  was 
himself  a  victim  of  the  disease,  and  had  resorted  to  this  remedy  under  the  false  impression 
that  it  might  be  identical  or  analogous  with  the  cuichunehulli.  He  was  so  much  pleased 
with  its  effects  that  he  was  induced  to  try  it  upon  others;  and  a  great  many  lepers  were 

Sut  under  its  influence.  All  the  ca-seswero  arrested,  many  were  benefited,  and  in  some  the 
isease  almi)st  disappeared.  The  statements  of  Dr.  Boileau  have  been  supported  by  those 
of  M.  Lopine,  of  Pondicherry,  and  tho  medicine  would  certainly  seem  to  merit  a  thorough 
investigation.  Dr.  Boileau,  probably  at  first  in  ignorance  of  its  botanical  title,  gave  it  tne 
name  ot'  Oevilacqua.  Ho  used  it  in  powder,  infusion,  and  syrup.  An  ounce  of  tho  dried 
plant  may  be  given  daily,  in  the  form  of  infusion  made  with  a  pint  of  water.   This  should 
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be  continued  for  several  weeks,  combined  witb  baths,  and  attention  to  the  state  of  the 
bowels.  After  this  preparation,  the  syrup  is  to  be  given  in  spoonful  doses  three  times  a  day, 
to  be  gradually  increased  after  three  weeks,  if  no  improvement  has  taken  place,  to  eight 
spoonfuls  daily.  The  powder  may  be  added  to  the  syrup,  if  deemed  necessary,  in  the  dose 
at  first  of  fifteen  grains,  to  be  increased  cautiously  to  a  drachm.  (Journ.  de  Pharm.,  3e  ser., 
xxiv.  424  and  XXV.  153.)  This  account  of  the  remedy  has  been  in  some  measure  confirmed 
by  the  testimony  of  Mr.  E.  J.  Waring,  of  the  Madras  Medical  Service,  and  Dr.  Hunter, 
who  have  found  it  especially  useful  in  secondary  syphilis  and  scrofulous  ulcers.  [Pliarni. 
Journ.,  Aug.  1860,  p.  143.)  M.  Lecocq,  however,  has  been  led  by  his  experience  and  ob- 
servation to  the  conclusion,  that  no  suflicient  evidence  exists  of  any  case  of  leprosy  cured 
by  this  remedy,  and  that  it  is  equally  inetficient  in  other  skin  diseases.  {^Ann.  de  Tlierap., 
1859,  p.  79.)  W. 

HYDKOCYANIC  ETHEK.  JEther Hydrocyanicus.  Hydrocyanateof  Ethylen.  Cya7iide 
of  Ethyl.  Cyanuretof  Ethyl.  This  ether  was  discovered  by  Pelouze.  It  is  formed  by  dis- 
tilling a  mixture  of  sulphovinate  of  baryta  and  cyanide  of  potassium.  It  is  a  colourless 
liquid,  of  a  penetrating  garlicky  odour,  soluble  in  alcohol  and  ether,  sparingly  soluble  in 
water,  boiling  at  180°,  and  weighing  specifically  0-78.  It  is  very  poisonous,  but  less  so  than 
hydrocyanic  acid,  with  which  it  agrees  in  therapeutic  action  and  dose.  B. 

HYDIiOSULPHATE  OF  AMMONIA,  SOLUTION  OF.  Ammonia  Hydrosul- 
PHURETUM.  Dub.  Suiutlon  of  Sulphide  of  Ammoniuyn.  Br.  Appendix.  This  former  of- 
ficinal of  the  Dublin  Pharmacopoeia  was  prepared  .in  the  following  manner.  "Take of 
Solution  of  Ammonia  four  fluidounees  [Imperial  measure]  ;  Sulphuret  of  Iron  one  ounce 
and  a  half  [avoirdupois]  ;  Oil  of  Vitriol  of  Commerce  one  fluidounce  and  a  half  [Imp. 
meas.];  Water^/(!een  ounces  [avoird.]  ;  Distilled  Water  two  ounces  liivo\vd.'].  Place  the 
Sulphuret  of  Iron  and  Water  in  a  two-necked  bottle,  and,  adding  the  Oil  of  Vitriol 
by  degrees  through  a  safety  funnel,  conduct  by  suitable  tubes  the  sulphuretted  hydrogen 
which  is  disengaged,  first  through  theDistilled  Water  placed  in  a  small  intermediate  vial, 
and  then  to  the  bottom  of  a  bottle  containing  the  Ammonia,  the  neck  of  the  latter,  through 
which  the  glass  tube  conveying  the  gas  passes,  being  loosely  plugged  with  tow.  If,  when  the 
development  of  gas  has  ceased,  a  drop  of  the  ammoniacal  liquid,  added  to  a  saturated  solu- 
tion of  sulphate  of  magnesia,  gives  no  precipitate,  the  preparation  is  completed ;  but,  should 
a  precipitate  occur,  the  hydrosulphuret  still  contains  free  ammonia,  and  must,  therefore, 
be  again  subjected  to  the  action  of  a  stream  of  sulphuretted  hydrogen.  The  Hydrosul- 
phuret of  Ammonia  must  be  kept  in  a  green  glass  bottle,  furnished  with  an  accurately 
ground  stopper.  The  specific  gravity  of  this  solution  is  0-999."  [Dub.)  This  preparation 
is  a  solution  of  bihydrosulphate  of  ammonia  in  water,  and  is  formed  by  passing  a  stream 
of  hydrosulphuric  acid  gas  (sulphuretted  hydrogen)  through  water  of  ammonia,  contained 
in  a  Woulfe's  bottle.  Considered  as  a  byhydrosulphate,  its  formula  is  NHgj^HS  ;  but  it 
is  probably  a  sulphosalt,  with  the  formula  NH^S,HS,  and  was  so  considered  in  the  origi- 
nal British  Pharmacopoeia,  where  it  held  a  place  among  the  test  solutions  in  the  Appen- 
dix. In  the  present  Pharmacopoeia  it  is  called  sulphide  of  ammonium,  without  a  formula. 
The  hydrosulphuric  acid  is  obtained  by  acting  with  dilute  sulphuric  acid  on  sulphuret  of 
iron.  The  water  yields  its  oxygen  to  the  iron  forming  protoxide  of  iron,  with  which  the 
sulphuric  acid  combines;  while  the  hydrogen  of  the  water,  uniting  with  the  suljihur,  gen- 
erates hydrosulphuric  acid. 

Mr.  Spence  proposes  a  cheap  method  of  preparing  hydrosulphate  of  ammonia,  should 
this  ever  come  largely  into  demand.  It  consists  simply  in  passing  vapour  through  a 
mixtureof  sulphate  or  muriate  of  ammonia  with  twice  its  weightofoxysulphate  of  calcium, 
or  the  refuse  lime  of  the  process  for  purifying  gas,  and  to  receive  the  volatile  product  in 
an  apparatus  for  condensation.  The  result  is  hydrosulphate  of  ammonia,  orsuipliuret  of 
ammonium.  The  author  of  this  plan  has  had  the  opportunity  of  learning  that  the 
vapours  of  this  salt  are  highly  noxious;  a  workman  having  become  asphyxiated  by  them, 
and  been  recalled  to  life  with  great  difficulty.  [Jour-n.  de  Pharm.,  Juillet,  1867,  p.  7i3 ;  from 
Poly  tec.  Journ.,  clxxiii.  308.) 

Hydrosulphuret  of  ammonia  is  a  liquid  of  a  greenish-yellow  colour,  very  fetid  smell,  and 
acrid,  disagreeable  taste.  It  is  characterized  by  giving  coloured  precipitates  with  nmitral 
metallic  solutions,  for  which  it  is  much  used  as  a  test.  It  is  decomposed  by  acids,  which 
cause  the  escape  of  hydrosulphuric  acid  with  eftervescence,  and  the  deposition  of  sulphur. 
This  preparation  is  sedative,  lessening  the  action  of  the  heart  in  a  remarkable  degree,  and 
producing,  when  given  in  large  doses,  nausea,  vomiting,  vertigo,  and  drowsiness.  It  was 
proposed  as  a  remedy  in  diabetes  meliitus,  by  Dr.  Cruickshank,  for  the  purpose  of  lessen- 
ing the  morbid  appetite  in  that  disease,  and  has  been  employed  by  Dr.  Hollo  and  others. 
The  dose  is  five  or  six  drops  in  a  tumblerful  of  water  three  or  four  times  a  day,  to  be 
gradually  increased  until  giddiness  is  produced.  B. 

HYPE  iilCU  M  PERFORA  TUM.  St.  John's  Wort.  A  perennial  herb,  abundant  both 
in  Europe  and  this  country,  often  covering  whole  fields,  and  proving  extremely  trouble- 
some to  farmers.  It  is  usually  from  one  to  two  feet  high,  with  leaves  which,  from  the 
presence  of  numerous  transparent  vesicles,  appear  as  if  perforated,  and  have  hence  given 
origin  to  the  botanical  designation  of  the  plant.  The  flowers,  which  are  numerous  and 
of  a  deep-yellow  colour,  appear  during  the  summer  from  June  to  August.  The  flowering 
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KiiinmiU  aro  tho  pnrts  uaed,  though  tho  unri{)e  cnp»ule«  are  pouotsod  of  the  virtues  of  the 
plant  in  uii  oqiiul  du^ruo,  and  tiio  Huedn  uru  Haid  U>  bo  even  Mtrongi^r.  St.  Joliii'it  wort  ha« 
u  poouliar  baUiiinic  udour,  wliiuh  is  ruadurcd  inoro  Munnible  by  rubbin;;  ur  bruiMiiij^  tho 
]iluiit.  Its  tiutlu  U  bittor,  ntsiiioiitt,  and  Huniuwhat  Ht(trinK*'»t.  It  iuipurUi  a  yellow  colour 
lu  cold  wiititr,  and  roddunii  alcohol  and  tho  lixt;d  oiU.  ItK  chiot' cuu»titucnu  aro  volatile 
oil,  a  ri-HiiiuU4  uubstanco,  tannin,  and  colouring  nmttor.  Am  a  medicino  it  wa:i  in  high 
reputu  among  thu  ancientit,  and  thu  earlior  niodurn  physicianii.  Among  tho  complainU 
lor  whicli  it  wa.s  used  woro  byatcria,  mania,  intormittc-nt  fovor,  dyitentery,  gravel,  hem> 
orrha.i^us,  pectoral  complaints,  worms,  and  jaundice;  but  it  wa^,  p^irhaps,  mo^t  highly 
estuemi'd  >u  a  remedy  in  woundd  and  bruiseis,  lor  which  it  was  employed  both  internally 
and  externally.  It  in  dilHcult  to  aiscertain  its  exact  value  as  u  remedy ;  but,  from  it«  sen- 
siiblo  properties,  and  from  the  character  of  tho  complaints  in  which  it  has  been  thought 
useful,  it  may  be  considered,  independently  of  its  astringency,  as  somewhat  analogous  in 
medical  power  to  tho  turpentines.  It  formerly  enjoyed  great  reputation  for  the  cure  of 
demoniacs;  and  tho  superstition  still  lingers  among  tho  vulgar  in  some  countries.  At 
present  the  plalit  is  scarccily  used  except  as  a  domestic  remedy.  The  summits  were  given 
in  tho  doso  of  two  drachms  or  more.  A  preparation  was  at  one  timo  officinal,  under  the 
name  oi oleum  hijperici,  made  by  treating  them  with  a  tixed  oil.  It  has  a  red  colour,  and 
is  still  used  in  many  families  as  a  sovereign  remedy  for  bruises.  It  is  commonly  called 
red  oil.  W. 

H  YPOPHOSPHITES.  Attention  has  been  called  to  these  salts,  in  consequence  of  their 
recommendation  by  Dr.  Churchill,  of  Paris,  in  tho  treatment  of  phthisis,  in  which  they 
are  thought  to  bo  useful  by  furnishing  phosphorus  to  the  tissues.  A  paper  on  their  mode 
of  preparation  and  qualities  was  communicated  by  Prof.  Procter  to  the  American  Journal 
of  P/mrmacy  (March,  1858,  p.  118),  to  which  we  are  indebted  for  much  of  what  follows 
on  the  chemistry  of  the  subject,  llypophosphorous  acid  consists  of  one  eq.  of  phospho- 
rus and  one  of  oxygen,  and  always  contains  two  or  three  eqs.  of  water.  It  has  a  strong 
affinity  for  oxygen,  and  acts  therefore  as  a  powerful  deoxidizing  agent,  and  carries  this 
property  as  well  us  water  with  it  into  composition.  \Vh<!n  heated  it  is  resolved  into  phos- 
nhuretted  hydrogen  and  phosphoric  acid.  Its  salts  are  generally  soluble  in  water  and  de- 
liquescent, and  many  of  them  aro  soluble  in  alcohol.  They  aro  converted  into  phosphates 
by  heat,  with  the  escape  of  phosphurotted  hydrogen  ;  and  some  of  them  are  explosive. 

Hy}}oj)ho8phite  of  lime  has  attracted  most  attention,  and  would  meet  the  views  of  those 
who  wish  to  supply  phosphate  of  lime  to  the  system,  as  the  hypophosphorous  acid  is  con- 
verted into  tho  phosphoric  by  its  deoxidizing  power.  To  prepare  it  Prof.  Procter  gives 
tho  following  formula.  Slake  4  lbs.  avoird.  of  lime  with  a  gallon  of  water,  add  it,  in  » 
deep  boiler,  to  4  gallons  of  boiling  water,  and  mix  thoroughly.  To  the  mixture  add  a 
pound  avoird.  of  phosphorus,  and  continue  the  boiling,  adding  hot  water  from  time  to 
time  to  keep  up  tho  measure,  until  the  combination  is  complete,  and  phosphurotted  hydro- 
gen is  no  longer  evolved.  It  is  necessary  that  provision  should  bo  made  for  tho  escape 
of  the  gas,  which  takes  fire  spontaneously  in  contact  with  the  air.  There  are  formed  in 
the  liquid  phosphate  and  hypophosphite  of  lime,  the  phosphorus  having  become  oxidized 
at  the  expense  of  the  water,  the  hydrogen  of  which  has  escaped  in  combination  with 
another  portion  of  phosphorus,  which  is  therefore  lost.  The  liquid  is  filtered  to  separate 
tho  insoluble  phosphate  and  residuary  lime,  then  concentrated,  and  refiltered  to  separate 
the  carbonate  of  lime  formed  by  the  action  of  the  air  on  a  little  lime  held  in  solution,  and 
lastly  evaporated  till  a  pellicle  appears;  after  which  the  salt  may  be  allowed  io  crystal- 
lize by  setting  the  liquid  aside,  or  may  be  obtained  in  the  granular  form  by  continu- 
ing the  heat,  and  stirring.  The  salt  should  be  introduced  into  bottles.  It  is  white,  of 
a  somewhat  pearly  lustre,  and  crystallizes  in  flattened  prisms.  It  is  soluble  in  6  parts 
of  cold  water,  little  more  so  in  boiling  water,  and  slightly  soluble  in  diluted,  but  insolu- 
ble in  oflicinal  alcohol.     Its  formula  is  CaO,2HO,PO. 

Hypophospldie  of  soda  is  prepared  by  mixing  solutions  of  hypophosphite  of  lime  and 
crystallized  carbonate  of  soda,  in  the  proportion  of  G  ounces  of  the  former  dissolved  in  4 
pints  of  water,  to  10  of  tho  latter  in  one  and  a  half  pints.  Double  decomposition  takes 
place,  with  the  formation  of  carbonate  of  lime  and  hypophosphite  of  soda,  of  which  the 
latter  is  held  in  solution,  and  the  former  precipitated.  After  filtration  to  separate  the  car- 
bonate of  lime,  the  solution  is  evaporated  to  a  pellicle,  and  then  stirred  constantly  till  the 
salt  granulates,  the  heat  being  continued.  If  required  quite  pure,  the  granulated  salt  is 
dissolved  in  officinal  alcohol ;  and  tho  liquid,  having  been  evaporated  to  a  syrupy  consist- 
once,  is  set  aside  to  crystallize.  Sometimes  tho  hypophosphite  of  soda  explodes  with  vio- 
lence during  tho  evaporation  of  its  solution.  This  was  ascribed  to  the  use  of  too  high  a 
heat ;  but  the  same  accident  has  occurred  when  the  heat  was  applied  by  means  of  a  water- 
bath.  (See  Am.  Journ.  of  Pharm.,  Jan.  18G0.  p.  87.)  In  a  communication  of  Mr.  Tuson 
to  the  Chemical  News  (No.  31,  p.  46),  it  is  stated  that,  though  he  had  superintended  the 
manufacture  of  large  quantities  of  the  hyponhosphites  of  lime  and  of  soda,  he  had  never 
witnessed  anything  like  an  explosion;  but  tne  heat  employed  in  evaporation  had  never 
approached  212°;  and  this  is  probably  the  true  explanation.  Caution,  therefore,  should 
bo  observed  to  evaporate  at  a  low  temperature.  Hypophosphite  of  soda  crystallizes  in 
rectangular  tables  of  a  pearly  lustre,  deliquesces  on  exposure,  and  is  soluble  both  in  water 
and  alcohol.     Its  formula  is  NaO,2HO,PO. 
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Hypophosphite  of  potassa  is  prepared  in  the  same  manner  as  the  salt  of  soda ;  5  75  ounces 
of  granulated  carbonate  of  potassa,  dissolved  in  half  a  pint  of  water,  being  substituted  for 
the  carbonate  of  soda.  This  salt  is  still  more  deliquescent  than  the  preceding,  and  there- 
fore less  eligible.     Its  formula  is  KO,2HO,PO. 

HypopliDsphite  of  ammonia  may  be  obtained  in  like  manner  from  hypophosphite  of  lime 
and  sulphate  or  sesquicarbonate  of  ammonia  ;  and  the  hypophosphite  of  sesquioxide  of  iron 
from  solution  of  hypophosphite  of  soda  or  ammonia  with  solution  of  sulphate  of  sesqui- 
oxide of  iron.  A  hypophosphite  of  qninia  has  also  been  proposed.  [Chem.  Gaz.,  No.  43, 
p.  186.)  Prof.  Procter  gives  a  formula  for  preparing  hy pop  hasp  horous  acid,  consisting  in 
the  decomposition  of  hypophosphite  of  lime  in  solution  by  oxalic  acid,  which  precipitates 
the  lime,  leaving  the  hypopho^phorous  acid  in  solution.  The  quantities  are  so  propor- 
tioned that  a  fluidrachra  shall  contain  6  grains  of  the  acid,  equivalent  to  about  2-25  grains 
of  phosphorus.     The  dose  of  the  acid  is  therefore  from  ten  minims  to  a  fluidrachm. 

As  the  soluble  salts  of  mercury  and  silver  are  reduced  by  the  hypophosphites,  they  are 
of  course  incompatible  with  it  in  prescriptions.  With  the  hypophosphite  of  lime,  all  the 
soluble  sulphates  and  carbonates  produce  precipitates.  The  hypophosphite  of  iron  may 
be  given  with  the  preparations  of  cinchona,  as,  though  blackened  by  the  tannic  acid  of 
galls,  it  is  not  so  by  cincho-tannic  acid.  As  these  salts  are  insoluble  in  cod-liver  oil, 
they  should  be  dissolved  in  syrup  before  being  added  to  the  oil.  Prof.  Procter  prepares 
a  syntp  of  hypophosphite  of  lime  by  dissolving  a  troyounce  of  the  salt  in  9-5  fluidounces 
of  water,  then  adding  12  troyounces  of  sugar  and  dissolving  with  a  gentle  heat,  and  finally 
adding  half  a  fluidounce  of  the  fluid  extract  of  vanilla.  The  dose  of  the  syrup  is  from  one 
to  four  fluidrachms,  three  times  a  day.  A  compound  syrup  is  prepared  by  the  same 
writer,  containing  the  hypophosphites  of  lime,  soda,  potassa,  and  iron,  with  hypophos- 
phorous  acid,  a  formula  for  which  will  be  found  in  the  same  communication  to  which 
reference  has  been  made  above. 

The  author  does  not  wish  to  be  understood  as  recommending  these  remedies  in  con- 
sumption. The  weight  of  testimony  appears  to  him  to  be  opposed  to  the  flrst  favourable 
impressions ;  and,  though  some  cases  may  have  seemed  to  be  benefited,  yet  great  care 
must  be  taken  not  to  allow  a  reliance  on  the  hypophosphites  to  interfere  with  the  use  of 
remedies  known  to  be  efiicient,  as  cod-liver  oil  and  supporting  measures  generally.  But 
though  of  doubtful  efficacy  in  phthisis,  the  hj-pophosphites  may  be  valuable  remedies  in 
other  affections,  and  would  seem  to  be  indicated  in  cases  in  which  there  may  be  defect 
of  nutrition  of  the  nerve  centres,  of  which  phosphorus  forms  an  important  constituent;  and 
Dr.  J.  D.  Brown,  of  the  Albany  City  Hospital,  has  found  them  highly  useful  in  diseases 
attended  with  the  loss  of  nerve  power,  and  in  many  of  the  complaints  of  infancy  connected 
with  the  scrofulous  diathesis,  and  defect  in  the  osseous  system.  (Boston  Med.  cj-  Surg. 
Journ.,  Ixxiii.  412,  Dec.  21,  1865.)  The  dose  of  either  of  the  hypophosphites  may  be  from 
ten  to  thirty  grains,  three  times  a  day.  W. 

HYPOSULPHITE  OF  LIME.  Caleis  Hypomlphis.  Under  the  head  of  Sodie  Hypo- 
sulphis,  page  822,  reference  is  made  to  hyposulphite  of  lime,  as  possessing,  with  other 
hyposulphites,  useful  properties  in  the  destruction  of  the  lower  forms  of  animal  and 
vegetable  life,  by  which  the  human  system  is  often  seriously  infested ;  and  the  hope  is 
even  indulged  that  it  may  become  a  most  useful  agent  in  the  prevention  and  relief  of  a 
class  of  diseases  depending  on  infection  of  the  blood.  The  following  mode  of  preparing 
it  is  recommended  by  M.  J.  Laneau,  of  Paris.  Take  1000  parts  of  sulphur,  400  of  lime, 
and  4000  of  rain-water  ;  slake,  the  lime  with  sufficient  of  the  water,  add  the  sulphur  and 
the  residue  of  the  water,  and  boil  for  an  hour  and  a  half,  adding  water  to  keep  up  the 
measure;  when  cool  filter  the  liquid  through  linen  covered  with  filtering  paper  ;  and 
wash  the  residue  with  1000  parts  of  water.  A  solution  is  thus  obtained  of  polysulphuret 
of  calcium  of  the  sp.  gr.  1-141.  Into  this  pass  a  current  of  washed  sulphurous  acid  gas 
until  the  solution  becomes  colourless ;  separate  the  sulphur  precipitated  (which  may  be  used 
for  the  officinal  Precipitated  Sulphur) ;  and  evaporate  the  clear  solution  at  a  heat  not  ex- 
ceeding 140°  F.,  until  it  begins  to  crystallize,  when  it  is  to  be  set  aside.  The  product  is  700 
parts  of  hyposulphite  of  lime.  This  is  in  six-sided  crystals,  which  eflloresce  in  a  dry  air. 
M.  Laneau  prepares  a  syrup  of  the  hyposulphite  by  dissolving  10  parts  of  the  crystallized 
salt  in  20  parts  of  distilled  water,  and  mixing  with  the  solution  170  parts  of  syrup  of 
orange  flowers.  (See  Am.  Journ.  of  Pharm.,  May,  1863,  p.  223.)  The  dose  of  the  salt  is 
from  ten  to  twenty  grains  three  times  a  day,  of  the  syrup  from  two  to  four  fluidrachms. 

Of  the  hyposulphites,  generally ,  it  may  be  said  that  they  closely  resemble  the  sulphites 
in  medical  properties,  and  may  be  employed  as  substitutes  for  those  salts,  over  which 
they  have  the  advantage  of  greater  stability,  passing  less  readily  into  sulphates  on  con- 
tact with  the  air.  They  may  be  prepared  bj'  boiling  a  sulphite  or  bisulphite  for  some  time 
with  sulphur.  They  are  very  soluble  in  water,  and  are  recognised  by  the  precipitation 
of  sulphur  when  decomposed  by  an  acid.  W. 

HYPOSULPHITE  OF  SODA  AND  SILVER.  Sodie  ei  Argenti  Hyposulphis.  This 
double  salt  may  be  prepared  by  dissolving  freshly  precipitated  oxide  of  silver  in  a  solu- 
tion of  hyposulphite  of  .soda,  and  evaporating  the  solution.  It  is  in  the  form  of  minute 
crystals,  very  soluble  in  water,  but  insoluble  in  alcohol,  and  possessing  a  very  sweet  taste. 
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Ita  solution,  prntoctod  from  the  light,  undergooi  no  chango,  and,  when  quit*  pure,  doet 
not  discolour  the  »kin  or  lin«'u.  M.  Dolioux,  of  Itochefort,  has  tried  thin  uult  «'Xteru«ny 
only,  and  thinks  it  uct«  like  nitrate  of  silver,  hut  more  mildly.  U«  unod  it  with  udvan- 
tagi',  fSpiH-iully  in  uri-thriil  dischiirgw,  di»8olvi!din  the  jirojmrtion  of  one  or  two  purti»  in 
two  hundrt'd  of  wiiter.  {li.  and  F.  Medico-chir.  Kec,  Am.  ed.,  April,  1803,  p.  447  ;  from 
tho  HuUetin  de  Thirap.)  B. 

HYK.VCEUM.  Under  this  nnmc,  a  nubHtaneo  from  tho  Capo  of  Good  Hope  ha»  bwrn 
introduced  to  the  notice  of  the  i)rofe8«ion,  in  Europe,  m  a  substitute  for  castor.  It  ii«  tho 
product  of  Ili/i-fix  Oipennitt,  an  animal  of  South  Africa,  about  the  h'i/ax  of  a  large  rabbit. 
It  i-s.said  to  be  collected  in  small  i)ieces  on  tho  rugged  Hides  of  mountains,  and  is  proba- 
bly tho  excrement  of  the  animal.  It  is  rather  hard,  tenaciou.«,  of  a  blackish-brown 
colour,  and  in  taato  and  smell  not  unliko  castor.  It  is  intlammablo,  and  yields  portions 
of  its  constituents  to  water  and  alcohol.  Examined  with  the  microscope,  it  has  been 
found  to  contain  vegotablo  tissues,  animal  hair,  sand,  and  globular  particles,  either  resin- 
ous or  oily.  Schrader  has  found  it  to  contain  stearin,  a  gum-resin  soluble  in  absolute 
alcohol,  an  odorous  yellow  substance  soluble  in  ordinary  alcohol  and  in  water,  a  brown 
substance  soluble  inVater,  and  insoluble  residue.  Dr.  I'ereira,  from  whose  jtajier  the 
nbove  account  is  extracted,  considered  it  worthless  as  a  therajjeutical  agent,  though  in  phy- 
siological effects  it  is  said  exactly  toreeemblo  American  castor.  [Phnrm.  Joiirn.,  x.  123.) 
For  nn  elaborate  paper  on  this  substance  by  M.  J.  L6on  Soubeiran,  see  Journ.  de  Pharm, 
(xxix.  878).  W. 

HYSSOPUS  OFFICINALIS.  Hyssop.  This  is  a  labiate  plant,  belonging  to  the  class 
and  order  Dldynamia  Gymnospermia  of  thescxual  system.  It  is  perennial,  with  numerous 
erect,  quadrangular,  somewhat  branching  stems,  which  are  woody  in  their  interior  por- 
tion, about  two  feet  high,  and  furnished  with  opposite,  sessile,  lanceolate-linear,  pointed, 
punctate  leaves.  The  flowers  are  violet-coloured  or  blue,  sometimes  white,  turnecl  chiefly 
to  one  side,  and  arranged  in  half  verticillated,  terminal  leafy  spikes.  The  upper  lip  of  tho 
corolla  is  roundish  and  notched  at  the  apex,  the  lower  is  divided  into  three  segments,  of 
which  tho  undermost  is  oboA'atc. 

Common  hy-isoj)  is  a  native  of  Europe,  where,  as  well  as  in  this  country,  it  is  cultivated 
in  gardens.  The  flowering  .summits  and  leaves  are  the  parts  used.  They  have  an  agree- 
able aromatic  odour,  and  a  warm,  pungent,  bitterish  taste.  These  properties  they  owe  to 
an  essential  oil,  which  may  be  .aeparated  by  distillation  with  water,  and  rises  also  with 
alcohol.  Hyssop  is  a  warm,  gently  stimulant  aromatic,  applicable  to  the  same  ciises  as 
the  other  labiate  plants.  Its  infusion  has  been  much  employed  in  chronic  catarrhs,  espe- 
cially in  old  people,  and  those  of  a  debilitated  habit  of  body.  It  acts  by  facilitating  the 
expectoration  of  mucus  when  too  abundantly  secreted.  In  this  country,  however,  it  is 
seldom  used  by  regular  ])ractitioners.  W. 

IBERIS  A^IARA.  Bitter  Candytuft.  A  small  herbaceous  plant,  indigenous  in  Europe, 
where  it  is  cultivated  in  gardens  on  account  of  its  bright  milk-white  flowers.  The  leaves, 
stem,  and  root  are  said  to  possess  medicinal  properties ;  but  the  seeds  are  the  most  eflSca- 
cious.  The  plant  appears  to  have  been  employed  by  the  ancients  in  rheumatism,  gout, 
and  other  diseases.  It  was  again  brought  into  notice  by  Dr.  Silvester,  who  ascribed  to 
the  late  Dr.  "Williams,  of  St.  Thomas's  Hospital,  London,  the  merit  of  having  first  ascer- 
tained its  real  therapeutic  value.  In  large  doses  it  produces  giddiness,  nausea,  and  diar- 
rhoea ;  but  its  virtues  do  not  seem  to  be  associated  with  any  perceptible  physiological  effect. 
It  is  thought  to  exercise  a  happy  influence  over  the  excited  actions  of  the  heart,  and  is  es- 
pecially useful  in  hypertrophy.  Much  advantage  is  also  said  to  have  accrued  from  it  in 
asthma,  bronchitis,  and  dropsy.  The  dose  of  tho  seeds  is  from  one  to  three  grains.  [Prov. 
Med.  and  Surg.  Journ.,  July  28,  1847.)  W. 

ILEX.  Holly.  Several  species  of  Ilex  are  employed  in  different  parts  of  the  world.  Tho 
7.  At/uifolium,  or  common  European  Holly,  has  attracted  much  attention  in  France.  It  is 
usually  a  shrub,  but  in  some  places  attains  the  magnitude  of  a  middling-sized  tree.  Differ- 
ent parts  of  it  are  used.  The  viscid  substance  called  birdlime  is  prepared  from  thuinner  bark. 
The  leaves,  which  are  of  a  bitter,  somewhat  austere  taste,  were  formerly  much  esteemed  as 
a  diaj)horetic,  and  in  the  form  of  infusion  were  employed  in  catarrh,  pleurisy,  smallpox, 
gout,  &c.  A  few  years  since  they  gained  some  rcmitation  in  France  as  a  cure  for  intermit- 
tents,  and  were  considered  by  some  as  equal  to  Peruvian  bark ;  but  the  first  reports  in 
their  favour  have  not  been  fully  confirmod.  They  were  used  in  powder,  in  the  dose  of  a 
drachm  two  hours  before  the  paroxysm  ;  and  this  close  was  sometimes  repeated  frequently 
during  the  apyrexia.  Their  febrifuge  virtues  are  said  to  depend  on  a  bitter  principle,  for 
which  the  name  odlicin  has  been  proposed.  M.  Labourdais  obtained  this  principle  by 
boiling  a  filtered  decoction  of  holly  leaves  with  animal  charcoal,  allowing  the  charcoal 
to  subside,  washing  it,  then  treating  it  with  alcohol,  filtering  off  the  alcoholic  solution,  and 
evaporating  it  to  a  S3'rupy  consistence.  The  liquid  thus  obtained  was  very  bitter,  and,  on 
being  allowed  to  evaporate  spontaneously,  yielded  an  amorphous  substance,  having  the  ap- 
pearance of  gelatin,  which  was  tho  principle  in  question.  (See  Am.  Jotirn.  of  Pharm.,  xxi. 
89. )  A  y(dlow  colouring  substance  called  ilexanthin  and  a  peculiar  acid,  called  Hide  acid, 
have  been  obtained  by  Dr.  F.  Moldenhauer.  Ilexanthin  is  obtained  in  the  following  man- 
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ner.  The  leaves  are  exhausted  with  alcohol,  the  alcohol  is  distilled  oif,  and  thercsidueset 
aside  for  several  davs.  A  sediment  forms,  which  is  separated  from  the  rnother-liquor, 
treated  with  ether  t"o  remove  the  chlorophyll,  and  then  purified  by  repeated  solution  in 
alcohol  and  crystallization.  The  composition  of  Ilexanthin  is  Gg^R.^.f).,.^.  It  crystallizes  in 
veilow  needles,  which  change  colour  at  365°  F.,  melt  at  388°,  and  at  417°  boil  with  de- 
composition, and  are  not  sublimable.  It  is  insoluble  in  ether,  but  soluble  in  alcohol.  In 
cold  water  it  is  almost  insoluble  ;  but  hot  water  dissolves  it  freely,  and  deposits  it  in  crys- 
tals on  cooling.  [Chem.  Cent.  Biat.,  Oct.  21,  1857,  p.  766.)  The  berries  are  about  the  size 
of  a  pea,  red  and  bitter,  and  are  said  to  be  purgative,  emetic,  and  diuretic.  Ten  or  twelve 
of  them  will  usually  act  on  the  bowels,  and  sometimes  vomit.  Their  expressed  juice  has 
been  used  in  jaundice. 

The  Ilex  opaca,  or  American  holly,  is  a  middling-sized  evergreen  tree,  growing  through- 
out the  Atlantic  section  of  the  United  States,  and  especially  abundant  in  New  Jersey.  It 
is  so  similar  to  the  European  plant,  that  it  is,  by  some  writers,  considered  as  the  same 
species.  The  berries,  examined  by  Mr.  D.  F.  Pancoast,  were  found  to  contain  tannin, 
pectin,  two  crystallizable  organic  principles,  and  salts  of  potassa,  lime,  and  magnesia. 
One  of  the  crystallizable  principles  was  inodorous  and  tasteless,  the  other  inodorous  but 
intensely  bitter.  The  latter  was  obtained  by  a  treatment  similar  to  that  of  M.  Labourdais, 
above  described;  but,  after  the  evaporation  of  the  tincture  to  a  syrupy  consistence,  the 
process  was  continued  by  adding  carbonate  of  potassa  and  afterwards  ether,  and  agita- 
ting briskly.  The  ethereal  solution,  rising  to  the  surface  on  repose,  was  separated,  and 
allowed  to  evaporate  spontaneously.  Crystals  of  the  bitter  principle  were  deposited.  This 
is  probably  pure  iiiahi.  [Am.  Journ.  of  Pharm..,  xxviii.  314.)  This  species  is  said  to  pos- 
sess the  same  medical  properties  as  /.  Aquifolium. 

Ilex  Para(]uaiensi!i,  the  /.  Mate  of  St.  Hilaire,  yields  the  celebrated  Paraguay  tea,  so  ex- 
tensively consumed  as  a  beverage  in  the  interior  of  South  America.  It  is  a  small  tree  or 
shrub  growing  wild  along  the  streams  in  Paraguay,  and  also  cultivated  for  the  sake  of  its 
leaves,  which  are  the  part  used.  These  are  stripped  from  each  plant  every  two  or  three 
years.  (Parodi,  Revista  Farmaceutica  de  Buenos  Aires,  Jan.  1861.)  The  period  of  their 
collection  extends  from  December  to  August,  sometimes  beginning  earlier  but  never  con- 
tinuing later.  Companies  are  formed  who  penetrate  far  into  the  forest  at  a  distance  from 
the  settlements,  and  devote  a  long  time  to  the  collection  and  ])reparation  of  the  leaves 
These  are  first  dried  by  exposure  to  heat,  and  are  then  reduced  to  powder  more  or  less 
fine,  which  is  kept  for  several  montlis  protected  from  moisture,  and  then  packed  in  sacks, 
and  delivered  to  commerce.  (A.  Demersay,  Ann.  de  Tlicrap.,  1868,  p.  72.)  They  have  a 
balsamic  odour  and  bitter  taste,  and  are  usuallj'  at  first  disagreeable  to  the  palate.  They 
have  a  pleasant  and  corroborant  effect  upon  the  stomach  ;  but,  when  very  largely  taken 
are  said  to  purge  and  vomit.  They  are  used  in  the  form  of  infusion.  According  to  Sten- 
house,  these  leaves  contain  a  principle  identical  with  the  caffein  of  tea  and  coffee  ;  and 
like  them  contain  also  tannic  acid  ;  so  that  a  close  analogy  exists  in  composition  as  well 
as  effects  between  these  three  products,  so  little  allied  botanically,  and  so  far  separated  in 
place  of  growth.  The  leaves  have,  within  two  or  three  years,  been  analyzed  by  D.  A. 
Strauch,with  the  following  results;  0-450  of  thein,  20-880  of  caffeofannic  acid,  2-830 
of  gum,  5-902  of  resin,  chlorophyll,  and  wax,  1-200  of  starch,  9-361  of  protein  compounds, 
22-148  of  cellulose,  8-640  of  apotheme,  3-89G  of  salts,  8-100  of  water,  with  a  trace  of  vo- 
latile oil,  and  some  sand  and  extractive.  {Am.  Journ.  of  Pha7-m.,Ja\y,  1868,  p.  314 ;  from 
Wittsieln's  Vierteljahr.,  A.  D.  1867,  pp.  167-182.) 

The  Ilex  vomitoria  of  Alton  and  Linn.,  the  /.  Cassina  of  Michaux,  is  a  handsome  ever- 
green shrub,  growing  in  our  Southern  States,  and  especially  abundant  along  the  southern 
coast  of  Florida;  It  is  the  cassina  of  the  Indians,  whoformerly  employed  a  decoction  made 
from  the  toasted  leaves,  called  black  drink,  both  as  a  medicine,  and  as  a  drink  of  etiquette 
at  their  councils.  It  acts  as  an  emetic.  The  leaves  of  the  Ilex  Dalioon  of  Walter  and  Mi- 
chaux have  similar  properties,  and  are  also  said  to  have  entered  into  the  composition  of 
the  black  drink.  W. 

ILLICIUM  FLOEIDANUM.  Florida  Anise-tree.  This  is  an  evergreen  shrub  or  small 
tree,  growing  in  Florida,  along  the  coast  which  bounds  the  Gulf  of  Mexico.  The  bark, 
leaves,  and  probably  also  the  seed-vessels,  are  endowed  with  a  spicy  odour  and  taste,  anal- 
ogous to  those  of  anise,  and  might,  perhaps,  be  used  for  the  same  purpose  as  that  aro- 
matic. It  is  a  question  worthy  of  investigation,  whether  the  capsules  of  this  plant  might 
not  be  substituted  for  those  of  the  Illicium  a.nisatum  or  star  aniseed,  which  yield  much  of 
theoilused  in  this  country  under  the  name  of  oiZ  o/^rrwi.se.  (See  Anisum.)  Another  species, 
/.  pnrviflorum,  a  shrub  found  by  Michaux  in  the  hilly  regions  of  Georgia  and  Carolina, 
has  a  flavour  closely  resembling  that  of  sassafras  root.  W. 

IMPATIENS  FULVA  and  IMPATIENS  PALLIDA.  Touch-me-nni.  Jewel-weed. 
Balsam-weed.  These  two  species  of  Impatiens  are  indigenous,  annual,  succulent  plants, 
from  two  to  four  feet  high,  growing  in  low  moist  grounds  in  all  parts  of  the  Union,  and 
flowering  in  July  and  August.  They  may  be  known  by  their  tender,  juicy,  almost  trans- 
parent stems  ;  by  their  yellow  flowers,  which  in  one  species  are  pale  and  sparingly  punc- 
tate, in  the  other,  are  deeper  coloured  and  crowded  with  dark  spots;  and  by  their  cap- 
sules, which  burst  elastically,  and  curl  up  with  the  slightest  pressure.  They  probably  pos- 
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BOSS  proportioa  similar  to  those  of  tbo  /.  Nuli-me-tangere  of  Europe,  which  has  an  acrid 
burning  Insto,  und,  whon  takon  intfriuillVi  acts  a»i  an  cnu'tii',  cathartic,  and  diurcaic, 
though  considtTod  dangorouH,  and  thtTflon!  little  um-d.  Tliu  lute  Dr.  Kuuii,  of  I'hihideU 
jthia,  informed  Us  that  ho  had  employed  with  great  advuntagu,  in  pileu,  an  ointment  made 
t>y  boiling  the  American  jdantH,  in  their  recent  state,  in  lard.  The  ilower«  may  bo  uwsd 
for  dyeing  yellow.  The  /.  Bnhamina  or  baUani'Weed,  toucU-tne-not,  .Jr.  of  the  gardens, 
reiiembles  the  other  species  in  its  effects.  W. 

IMPEUATORIA  OSTKUTHIUM.  Ma.<,ierwort.  An  umbelliferous  plant,  indigenous 
in  the  South  of  Europe.  The  root  bus  a  stmngodour,  similar  to  that  of  angelica,  and  a  pun- 
gent, biting,  aromatic  ta.sto,  attended  with  a  flow  of  siilivu,  und  followed  by  u  glowing 
warmth  which  remains  long  in  the  mouth.  A  cry.«tallizable,  ta.stelei»8  prin(a|)|e,  called 
impenitorin,  was  extracted  from  the  root  by  Wackenroder,  by  allowing  the  ethereal  tinc- 
ture to  evai>orate,  and  recry.stallizing  the  residue  from  ether  and  alcohol.  It  was  purified 
by  combining  it  with  lime,  and  decomposing  the  lime  compound  by  acetic  acid.  It.  Wag- 
ner has  ascertuincd  that  this  principle  is  identical  wilU  neucedanin,  obtained  from  the  root 
of  Pettcedanum  officinale,  which  was  formerly  employed  in  medicine,  but  is  now  quite  out 
of  use.  The  prmcipio  is  composed  of  carbon,  hydrogen,  and  oxygen,  and  is  probably 
inert.  {Chetn.  Oaz.,  Nov.  1,  1854.)  The  root  of  ma.ster  wort  was  formerly  considered  alex- 
ipharmic,  stomachic,  corroborant,  eramenagoguo, diuretic,  and  diaphoretic;  and  was  used 
in  a  wide  circle  of  complaints  with  so  much  supposed  success  as  to  have  gained  for  itthe 
title  of  divinum  remedium.  The  fact,  however,  appears  to  be,  that  it  is  merely  a  stimulant 
aromatic,  analogous  but  inferior  to  angelica,  which  has  nearly  superseded  it  in  European 
practice.  In  this  country  it  is  unknown  as  a  remedy,  and  its  vulgar  name  has  been  ap- 
plied to  another  plant.  AV. 

INDELIBLE  INK.  This  is  prepared  by  dissolving  two  drachms  of  nitrate  of  silver 
and  a  drachm  of  gum  arable  in  a  fiuiuounce  of  distilled  water,  coloured  with  a  little  Indian 
ink.  It  is  used  for  writing  with  a  pen  on  linen  and  muslin.  The  place  to  be  marked  is 
prepared  by  being  moistened  with  a  solution  of  two  ounces  of  crystallized  carbonate  of 
toda  and  two  drachms  of  gum  arable  in  four  fluidounces  of  water,  and  then  dried.  The 
alkaline  solution  decomposes  the  nitrate,  and  protects  the  cloth  from  the  action  of  the 
free  nitric  acid.  At  the  end  of  24  hours  the  spot  is  to  be  washed. 

Mr.  Redwood,  of  London,  proposes  the  following  indelible  ink,  not  requiring  the  use 
of  a  mordant.  Dissolve  an  ounce  of  nitrate  of  silver,  and  an  ounce  and  a  half  of  crystal- 
lized carbonate  of  soda,  separately,  in  distilled  water,  and  mix  the  solutions.  Wash  the 
precipitated  carbonate  of  silver,  and,  having  introduced  it,  still  moist,  into  a  Wedgwood 
mortar,  rub  it  with  eight  scruples  of  tartaric  acid, until  effervescence  ceases.  Then  add 
strong  solution  of  ammonia,  just  sufficient  to  dissolve  the  tartrateof  silver  formed  (about 
two  fluidounces).  Lastly,  having  mixed  in  half  a  fluidounce  of  archil,  half  an  ounce  of 
white  sugar,  and  an  ounce  and  a  half  of  powdered  gum  arable,  add  sufficient  distilled 
water  to  make  the  whole  measure  six  fluidounces.  M.  Soubeiran  has  given  the  following 
formula  for  indelibleink, which  he  considers  simpler  than  Mr.  Redwood's.  Dis.solve  8  parts 
of  crystallized  nitrate  of  silver,  3of  nitrateof  cojjper,  and  4  of  carbonate  of  soda,  in  100  of 
water  of  ammonia,  and  add  to  the  solution  a  little  gum.  The  marks,  produced  by  nitrate 
of  silver  on  linen  or  muslin,  may  be  completely  removed  by  moistening  tbein  with  a  solu- 
tion of  corrosive  sublimate  in  30  parts  of  distilled  water,  and  afterwards  washing  them 
with  ordinary  water. 

M.  Jules  Guiller  has  devised  the  three  following  formulas  for  marking-inks  for  linen. 

1.  Nitrate  of  silver  11  parts;  distilled  weter  8-5;  powdered  gum  arabic  20;  carbonate  of 
soda  22;  solution  of  ammonia  20.  Dissolve  the  carbonate  of  soda  in  the  water,  rubbing 
the  solution  with  the  gum,  and  the  nitrate  of  silver  in  the  ammonia.  Mix  tlie  solutions) 
and  gradually  heat  the  mixture  in  a  flask  until  it  boils.  This  ink  flows  readily  from  a  pen. 

2.  Nitrate  of  silver  5  parts;  distilled  water  12;  powdered  gum  arabic  5;  carbonate  of 
soda  7;  solution  of  ammonia  10.  The  ingredients  are  treated  as  in  the  preceding  formula, 
with  the  exception  that  the  mi.xed  solution  is  heated  until  it  becomes  of  a  very  dark  colour, 
and  is  reduced  about  one-twentieth  in  volume  by  evaporation.  This  ink  is  suitable  for 
marking  on  linen  with  stamps.  3.  Nitrate  of  silver  17  parts  ;  distilled  water  85 ;  powdered 
gum  arabic  20;  carbonate  of  soda  22;  solution  of  ammonia  42;  sulphate  of  copper  33. 
Dissolve  the  nitrate  of  silver  in  the  ammonia,  the  carbonate  of  soda  in  25  parts  of  the 
water,  and  the  gum  in  the  remaining  60.  Then  mix  with  the  soda  solution,  first  the  gum 
solution,  and  afterwards  the  silver  solution.  Lastly,  ackl  thesulphateof  copper.  This  ink 
has  a  blue,  instead  of  the  dark-brown  colour  of  the  others.  (See  Atn.  Joum.  of  Pharm  » 
Jan.  1853,  p.  33.) 

Herberger  recommends  the  following  indelible  ink  for  other  purposes  than  marking 
linen.  Dissolve  wheatgluten,  carefully  freedfrom  starch,  in  a  little  weak  acetic  acid, and 
dilute  the  solution  with  rain-water,  so  as  to  have  about  the  strength  of  wine  vinegar.  For 
every  four  ounces  of  the  solution,  add  ten  grains  of  the  best  lampblack,  two  grains  of  in- 
digo, and  a  little  oil  of  cloves.  This  ink  has  a  beautiful  black  colour,  and  cannot  be  re- 
moved by  chlorine  or  dilute  acids.  (Chein.  Oaz.,  No.  70,  p.  394.)  B. 
102 
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INDIAN"  KED.  A  purplish-red  pigment,  brought  from  the  island  of  Ormus  in  the 
Persian  Gulf.     It  is  a  red  ochre^  and  owes  its  colour  to  the  red  oxide  of  iron.  W. 

INDIAN  YELLOW.  This  is  a  pigment  manufactured  from  a  yellow  substance  from 
India,  called  purree.  Purree  occurs  in  commerce  in  balls,  of  from  three  to  four  ounces  in 
weight,  which  are  dark-brown  externally,  and  deep-orange  within.  It  has  a  peculiar 
smell,  closely  resembling  that  of  castor.  This  circumstance  gave  rise  to  the  belief  that  it 
was  of  animal  origin  ;  but  Dr.  Stenhouse,  who  examined  it  chemically,  finds  that  it  con- 
tains no  nitrogen,  and  from  this  and  other  facts  is  led  to  the  opinion  that  it  is  a  vegetable 
substance.  Upon  analysis  he  found  it  to  consist  of  magnesia,  united  with  a  peculiar  acid, 
which  he  names  purreic  {euxanthic  acid  of  Erdmann),  and  which  forms  nearly  one-half 
of  the  crude  substance.  Purreic  acid  is  in  small  crystals  of  a  light  yellow  colour,  dissolving 
sparingly  in  cold  water,  pretty  readily  in  boiling  water,  and  abundantly  in  hot  alcohol. 
It  has  at  first  a  sweetish  and  then  a  slightly  bitter  taste,  and  possesses,  in  appearance, 
considerable  resemblance  to  berberina.  When  acted  upon  by  boiling  nitric  acid, it  is  finally 
converted  into  a  new  acid,  crytallizing  in  yellow  needles,  called  by  Erdmann,  oxypicHe 
acid.  Purreic  acid  has  the  formula  C^oHj^O.^j.  Erom  his  examination  of  purree.  Dr.  Sten- 
house concludes  that  it  is  probably  the  juice  of  some  plant,  saturated  with  magnesia,  and 
boiled  down  to  a  solid  consistence.  (See  his  paper  in  the  Philos.  Mag.,  xxv.  821.)  Other 
authorities  conjecture  that  it  is  obtained  from  the  deposit  of  camels'  urine,  after  the  &Ti\- 
ra&\s\iSLvee'dieni\\Qirmtoi  Mangostann.mangifer.  [Chem.  Gaz.,  April,  1855,  p.  134.")     B. 

INDIGO.  This  well-known  and  highly  important  dye-stuff  is  obtained  from  various 
species  of  /wrfif/o/^era,  especially  I.  tinctoria,  I.  Anil,  &\\A  J.  argentea;  and  is  said  to  be 
afforded  also  by  other  plants,  such  as  Wrig/dia'  tincioria,  Polygomim  iinciorivm ,  Galega 
tincioria,  &c.  It  does  not  exist  ready  formed,  but  is  generated,  during  fermentation,  from 
another  principle  existing  in  the  plant.  This  principle  appears  to  have  been  isolated  from 
Isatis  tinctoria  by  Ed.  Schunck,  who  has  named  it  indican.  Through  the  agency  of  the 
mineral  acids,  it  is  resolved  into  indigo  and  sugar;  and  perhaps  the  same  result  may  take 
place  in  fermentation.  Indican  is  yellow,  amorphous,  of  a  nauseous  bitter  taste,  with  an 
acid  reaction,  and  readily  soluble  in  water,  alcohol,  and  ether.  It  contains  nitrogen. 
{Pharin.  Jotcrn.,  xv.  166.)  In  the  process  of  preparing  indigo,  the  plant  is  macerated  in 
water;  fermentation  takes  place ;  the  liquor  becomes  of  a  greenish  colour,  and  in  due  time 
is  decanted;  the  colouring  principle  dissolved  by  the  water  absorbs  oxygen  from  the  air, 
and  assumes  a  blue  colour,  becoming  at  the  same  time  insoluble;  a  gradual  precipitation 
takes  place,  favoured  by  the  addition  of  lime-water  or  an  alkaline  solution;  and  finally 
the  precipitated  matter,  having  been  washed  upon  linen  filters,  is  dried,  shaped  usually 
into  cubical  masses,  and  sent  into  market.  IVlost  of  the  indigo  consumed  in  dyeing  is 
brought  from  the  East  Indies,  though  considerable  quantities  are  imported  also  from 
Guatemala,  and  the  northern  coast  of  South  America.  It  was  formerly  produced  in  our 
Southern  States,  especially  Florida,  where  the  plant  grows  luxuriantly  ;  and  it  still  appears 
to  be  prepared  therefor  local  use.  (See  Am.  Journ.  of  Pharm.,  xxvii.  473.)  It  is  of  an  in- 
tensely blue  colour,  but  assumes  a  coppery  or  bronze  hue  when  rubbed  by  a  smooth  hard 
body,  as  the  nail.  Heated  to  550°,  it  emits  a  reddish-violet  vapour,  which  condenses  in 
minute  crystals.  It  is  insoluble  in  water  or  alcohol,  but.  is  readily  dissolved  by  sulphuric 
iicid,  which,  without  destroying  its  blue  colour,  so  far  alters  its  nature  as  to  render  it 
freely  soluble  in  water,  and  thus  affords  a  convenient  method  of  applying  it  to  the  pur- 
poses, of  dyeing.  The  solution  in  sulphuric  acid  is  kept  in  the  shops  under  the  name  of 
sulphate  of  indigo.  According  to  Berzelius,  indigo  contains,  among  other  ingredients,  four 
distinct  principles  : — 1.  a  substance  resembling  gluten  ;  2.  a  brown  colouring  substance; 
3.  a  red  colouring  substance  ;  and  4.  a  blue  colouring  substance,  which  is  the  principle 
upon  which  its  value  as  a  material  for  dyeing  depends,  and  which  seldom  constitutes  so 
much  asone-half  of  the  indigo  of  commerce.  This  blue  colouring  matter  is  called  indigotin. 
By  deoxidizing  agents  it  is  deprived  of  its  blue  colour,  which  it  recovers  by  exposure  to 
the  air,  in  consequence  of  the  absorption  of  oxygen.  Such  is  the  case  with  the  acid  sul- 
phites, and  in  a  less  degree  with  sulphurous  acid.  Certain  volatile  oils  are  said  to  have 
the  same  effect  when  boiled  with  tincture  of  indigo,  as  the  oil  of  turpentine,  peppermint 
lavender,  juniper,  savine,  or  sage.  [Journ.  de  Pharm.,  Nov.  1859,  p.  399.)  Chlorine  al.«o 
destroys  the  blue  colour.  M.  Preisser  has  concluded,  from  an  elaborate  examination  of 
the  colouring  principles  of  plants,  1.  that  these  principles  are  colourless  in  the  young 
plants  ;  2.  that  they  acquire  colour  by  combination  with  oxygen  ;  3.  that  all  the  colouring 
matters,  extracted  from  any  one  plant,  are  produced  by  the  oxidation  in  different  degrees 
of  a  single  principle  ;  4.  that  they  are  deprived  of  colour  by  substances  having  a  strong 

•.affinity  for  oxygen,  and  reacquire  it  by  contact  with  oxidizing  bodies  ;  and  5.  that  these 
•colouring  principles  are  acids,  and  the  lakes  which  they  form  genuine  salts.  (Journ.  de 
Pharm.,  3e  ser.,  v.  263.)  Eor  modes  of  testing  the  value  of  an.y  specimen  of  indigo,  see 
the  Chemical  Gazette  (vii.  463,  viii.  443,  and  x.  159) ;  the  Chem.  News  (Dec.  12,  1862,  p. 
284)  ;  and  the  Am.  Journ.  of  Pharm.  (xxv.  223).  Those  methods  which  are  based  on  the 
effect  of  oxidizing  agents,  by  which  the  colouring  matter  is  destroyed,  as  chlorate  or  bi- 

■  chromate  of  potassa,  are  asserted  by  Erdmann  to  be  defective,  as  it  is  not  only  the  proper 
indigo  blue  that  is  destroyed,  but  other  principles  which  are  always  present  in  the  best 
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indijro  of  commcrco,  ospwiaUy  the  iiuliijo  brown,  and  a  substance  like  gelatin  usually 
foiiiul  in  the  drug.   {Jotirn.  i/e  P/tnrm.,  4<'  ser.,  il.  261.) 

liulifjo  hft^  bci«n  iirop4Mpd  bv  K.  Mtildor  us  h  tent  for  plucooe  and  fruit  sugar,  which 
have  thu  property  of  chani^inij  the  blue  culour  of  indigo  to  wliit«  in  the  prowncc  of  the 
alkalicii.  To  the  solution  lo  b<*  oxaiiiiiu>d  lie  ndd»  »ulpliHt('  of  indigo,  proviously  treated 
with  HO  cxcesfi  of  ourbonuto  of  jM»ta.«sii  or  sodn.  Tho  addition  of  tiie  carbonatcKl  alkali  to 
the  sulphate  of  indigo  seurcely  attV«et.s  tho  blue  colour  even  at  a  boiling  heat;  but  if  tho 
solution  contain  glucose  or  fruit  sugar,  tho  blue  colour  diHappeurs  oven  in  tho  cold,  but 
moru  rapidly  with  heat.  Common  sugar  ha»  no  such  etfcct.  {Jouni.  de  rharm.,  Sept. 
18«i0,  p.  17U  ;  from  Archiv.  tier  I'hnrm..,  civ.  208.) 

Indigo  ha.^  been  introduced  to  tho  notice  of  the  profession  as  a  remedial  agent.  It  was 
at  tirst  employed  chiefly  by  the  German  physicians,  from  whose  statements  our  knowledge 
of  its  physiological  action  and  therapeutical  ap])lication  was  derived.  Though  without 
odour  and  taste,  it  is  said,  in  most  individuals,  to  produce  naaseu  and  vomiting,  frequently 
to  operate  ujwn  tho  boweU,  giving  a  bluish-black  colour  to  the  stools,  to  render  tlxt  urine 
of  a  dark-violet  or  durk-grcen  colour,  without  increa.sing  its  quantity,  and  sometimes  to 
stimulate  the  secretory  function  of  the  uterus.  From  these  statements  it  would  ajtpear  to 
act  as  an  irritant  to  the  alimonljiry  mucous  membrane.  The  character  of  its  general  in- 
fluence upon  the  system  has  not  been  well  ascertained.  In  some  instances,  it  is  asserted 
to  have  been  given  in  verj'  large  doses  without  any  obvious  etfect.  In  connection  with 
its  influence,  the  curious  fact  may  be  stated,  that  a  colouring  matter  has  been  occasion- 
ally found  in  the  urine,  either  spontaneou.slv  deposited  or  separated  by  the  addition  of 
strong  muriatic  acid,  which  in  colour  and  otiier  properties,  especially  that  of  being  sub- 
limable,  bears  a  close  resemblance  to  indigo,  if  it  be  not  identical  with  it.  [Chem.  Gaz., 
July  15, 1854,  p.  267.)  The  complaints  in  which  indigo  has  been  employed,  with  supposed 
advantage,  are  epilepsy,  infantile  convulsions,  chorea,  hysteria,  and  amcnorrhoea.  It  is 
given,  usually  in  connection  with  some  aromatic  powder,  in  the  dose  of  a  scruple  three 
times  a  day,  which  may. be  increased  to  u  drachm  or  more;  and  from  half  an  ounce  to  an 
ounce  has  been  employed  daily  for  months  together  without  disadvantage.  (See  Atn. 
Journ.  of  Med.  Sci.,  xx.  487.)  The  general  failure  of  indigo  to  produce  the  desired  effects 
in  epilepsy,  in  which  it  had  atone  time  considerable  credit  as  a  remedy,  has  been  ascribed 
to  the  use  of  t(H)  small  doses.  M.  Idelcr,  of  Berlin,  began  with  about  two  drachms  daily, 
and  increased  gradually  to  two  ounces;  but  there  was  great  difficulty  in  reconciling  the 
patient  to  such  doses,  on  account  of  the  intense  uausea  produced.  (B.  and  F.  Medico- 
chirurg.  Rev.,  Am.  ed.,  Jan.  185G,  p.  198.)  W. 

INSECT  POWDER.  Under  the  name  of  Persian  or  Caucasian  Insect  Powder,  a  sub- 
stance has  recently  attracted  attention  in  "Western  Europe,  which  has  long  been  in  ex- 
tensive use  among  the  people  of  Western  Asia  and  Eastern  Europe,  for  the  destruction 
of  vermin.  Among  the  people  south  of  tho  Caucasus,  it  is  called  guirila.  It  consists  of 
the  flowers  of  the  Pyrethrum  carneum,  and  P.  roseum,  growing  upon  the  Caucasian 
mountains,  at  an  elevation  of  about  a  mile.  It  is  a  coarse  powder,  of  a  greenish  colour, 
and  pungent  odour.  It  does  not  appear  to  be  poisonous  to  man,  though  it  is  said  to  cause 
■some  confusion  of  head  in  those  who  sleep  in  close  apartments  where  much  of  it  is  used. 
Upon  the  insects,  however,  which  are  apt  to  infest  the  person  of  man  and  animals,  as 
well  as  bedding  and  sleeping  apartments,  it  acts  very  destructively,  flrst  stupefying  and 
then  killing  th9^.  It  is  .scattered  over  the  person,  upon  the  beds,  about  apartments,  &c., 
and  is  even  employed  as  a  dressing  for  ulcers  and  wounds  to  prevent  the  formation  of 
maggots.  It  also  answers  to  preserve  dried  insects  and  plants  in  cabinet  collections.  The 
deman^  for  tho  powder  having  much  increased  of  late,  it  is  said  to  bo  adulterated  with 
the  leaves  and  stems  of  tho  plant.  (Noodt,  Buchner's Neues Repeii. ,  vii.  502.)  A  tincture 
prepared  by  macerating  one  part  of  the  powder  in  four  of  alcohol  is  recommended  by  P. 
Jager,  a  German  traveller  in  tho  East,  as  a  perfect  protection  against  all  kinds  of  vermin, 
if  applied  to  any  part  of  the  body,  diluted  with  ten  times  its  bulk  of  water.  [Pharm. 
Jotirn.,  July,  1868.)  Prof.  Maisch  has  informed  the  editor  of  the  Am.  Journ.  of  Pharm. 
(March,  1809,  p.  128),  that  in  two  instances  in  which  he  had  known  it  to  be  tried,  it  pro- 
duced a  vesicular  eruption  like  that  caused  by  Rhus  Toxicodendron.  Wo  are  not, 
h<iwever,  told  whether  the  tincture  was  diluted  with  water  as  recommended  b}-  Mr. 
Juger.  W. 

ioDATE  OF  POTASSA.  This  salt  has  been  proposed  a«  a  substitute  for  the  chlorate 
of  jMJtassa.  MM.  Demarquay  and  Custin  propose  the  following  mode  of  preparation. 
Take  of  iodine  and  chlorate  of  potassa,  each,  one  part,  and  mix  them  with  tive  or  six 
parts  of  water,  previously  acidulated  with  a  few  drops  of  nitric  acid,  and  heated  to  ebul- 
lition. As  soon  as  chlorine  ceases  to  escape,  treat  the  liquid  with  a  concentrated  solution 
of  chloride  of  barium.  Wash  with  distilled  water,  and  decompose  with  dilute  sulphuric 
acid  the  iodate  of  baryta  ])rccipitated;  lilter  to  sejjarate  the  suljdiate  of  baryta;  and 
slowly  evai)orate  the  solution.  Wash  with  distilled  water  the  crystals  of  iodic  acid  that 
are  formed,  dissolve  them  in  boiling  distilled  water,  and  saturate  with  bicarbonate  of 
potassa.  On  cooling,  tho  iodate  is  deposited  in  small  cry.stals.  Tho  authors  juenlioned 
nave  employed  the  iodate  of  potassa  in  all  those  cases  of  ulcerated  and  otherwise  dis- 
eased mucous  membrane  of  the  mouth  and  fauces,  in  which  the  chlorate  is  usually  pre- 
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scribed,  and  have  found  it  to  produce  tlie  same  curative  effects  more  quickly,  more  ener- 
getically, and  in  smaller  dose.  In  the  healthy  state,  it  acts  remarkably  on  the  pharyn- 
ea&X  and'  buccal  mucous  membrane,  producing,  in  the  quantity  of  20  or  30  grains,  a 
peculiar  sense  of  constriction,  and  appearing  considerably  to  diminish  the  mucous  se- 
cretion. The  diseases  in  which  they  have  found  it  specially  beneficial  are  diphtheria, 
mercurial  affection  of  the  mouth,  and  gangrenous  stomatitis.  The  dose  used  by  them 
•was  from  four  to  eight  grains.  {Dorvault's  Rev.  Pharm.,  1858,  p.  25.)  W. 

IODIDE  OF  AMMONIUM.  Ammonii  lodidum.  Hydriodate  of  Ammonia.  This  salt  is 
prepared  in  the  following  method  by  Mr.  John  A.  Spencer,  of  London.  Add  to  a  portion 
of  iodine,  placed  in  a  flask  with  a  little  water,  a  solution  of  hydrosulphuret  of  ammonia, 
until  the  mixture  loses  its  red  colour,  and  is  turbid  from  the  separation  of  sulphur  only. 
Shake  the  flask,  which  causes  the  sulphur,  for  the  most  part,  to  agglomerate;  and,  having 
poured  ofl'  the  liquid,  boil  it  until  all  odour  of  sulphuretted  hydrogen  and  of  ammonia 
is  lost.  Then  filter  the  liquid,  and,  constantly  stirring,  evaporate  it,  first  with  a  naked 
flame  until  it  becomes  pasty,  and  then  in  a  water-bath  until  it  forms  a  dry  salt.  Dr.  Ja- 
cobson  prepares  the  salt  by  dissolving  equiv.  weights  of  pure  iodide  of  potassium  and 
pure  sulphate  of  ammonia,  severally,  in  the  smallest  quantity  of  boiling  distilled  water, 
mixing  and  stirring  the  solutions,  and,  after  the  liquid  has  cooled,  adding  water  con- 
taining 15  per  cent,  of  alcohol,  and  setting  it  aside  for  12  hours.  Sulphate  of  potassa  is 
precipitated;  and  the  liquor,  containing  iodide  of  ammonium  in  solution,  is  filtered  and 
evaporated  to  a  pellicle.  The  crystals  of  the  iodide  which  form  are  drained;  and  the 
mother-liquor  and  sulphate  of  potassa  may  be  made  to  yield  a  further  supply  by  treating 
them  with  dilute  alcohol  and  evaporating.  (See  Am.  Jonrn.  of  Phorm.,  May,  1864,  p.  240.) 
Mr.  James  F.  Babcock,  in  a  communication  to  the  American  Pharm.  Association,  at  its 
meeting  in  1866,  stated  that  on  trial  of  the  first  of  the  above  processes,  and  of  all  others  in 
which  sulphuretted  hydrogen  or  an  alkaline  sulphurot  was  employed,  the  resulting  iodide 
of  ammonium  retained  a  portion  of  sulphur,  which  caused  its  colour  to  change  -with 
time  to  yellow  and  ultimately  to  brown,  and  rendered  it  unfit  for  the  accurate  prepara- 
tions required  in  photography.  Having  tried  also  other  formulas,  which  he  found  objec- 
tionable on  the  score  of  time,  cost,  »&c.,  heat  length  satisfied  himself  that  the  second  process 
above  described  was  the  best  in  use,  and  with  slight  modifications  would  yield  an  absolutely 
pure  product.  The  following  is  the  formula,  as  recommended  by  Mr.  Babcock.  Take 
of  Iodide  of  Potassium  8  parts  ;  Sulphate  of  Ammonia  2  parts;  Water  4  parts  ;  and  Al- 
cohol of  95  per  cent.  1  part.  Dissolve  the  Salts,  with  the  aid  of  heat,  in  the  Water, 
and  allow  the  solution  to  stand.  After  cooling,  it  deposits  most  of  the  sulphate  of  ammo- 
nia formed.  Mix  the  residue  at  60°  with  the  Alcohol,  which  will  separate  all  the  re- 
maining sulphate  except  about  one  per  cent.  Then  concentrate  the  solution  by  evapora- 
tion, so  that  it  may  crystallize.  The  crystals  obtained  are  perfectly  white  iodide  of  am- 
monium. By  adding  alcohol  to  the  mother-liquors,  the  whole  of  the  sulphate  of  potassa 
is  precipitated  ;  and  the  liquid,  filtered  and  evaporated  to  dryness,  furnishes  an  additional 
portion  of  the  iodide.  The  evaporation  should  be  conducted  in  the  dark,  or  by  gas-light. 
The  quantities  of  material  employed  yield  4  parts  of  pure  iodideof  ammonium.  (Am..Journ 
fif  Pharm.,  Jan.  1867,  p.  21.)  Iodideof  ammonium  is  a  crystalline  powder  soluble  in  Avater, 
and  of  a  taste  like  that  of  iodide  of  potassium,  but  a  little  more  pungent.  It  is  beautifully 
white  at  first,  but  becomes,  in  a  few  weeks,  yellowish,  and  at  last  brown.  It  may,  however, 
be  easily  restored  by  dissolving  the  coloured  salt  in  water,  treating  the  solution  with  a  little 
sulphuretted  hydrogen  water,  until  it  is  rendered  colourless,  filtering,  and  evaporating  to 
dryness.  (See^m.  Journ.  of  Pharyn.,  March,  1853,  p. 134.)  This  salt  has  been  used  externally 
as  a  substitute  for  iodide  of  potassium.  By  Dr.  Pennock  it  is  considered  as  a  good  remedy 
in  certain  cases  of  lepra  and  psoriasis,  in  the  form  of  ointment,  applied  by  friction  in  the 
quantity  of  half  an  ounce,  morning  and  evening.  The  proportions  employed  are  from  a 
scruple  to  a  drachm  of  the  salt  to  an  ounce  of  lard ;  the  weaker  preparation  being  used 
when  the  disease  is  recent,  the  stronger  when  it  is  chronic.  As  the  iodide  is  decomposed 
by  the  air,  the  ointment  should  be  kept  in  well-stopped  bottles.  Iodide  of  ammonium 
may  be  used  internally;  in  which  case  it  acts  as  a  resolvent,  and  sometimes  as  a  diure- 
tic; its  effects  resembling  those  of  iodide  of  potassium.  Dr.  B.  W.  Richardson,  of  Lon- 
don, has  prescribed  it,  in  the  dose  of  from  one  to  three  grains,  with  considerable  suc- 
cess, in  secondary  syphilis,  chronic  rheumatism,  incipient  phthisis,  and  in  a  variety  of 
forms  of  scrofulous  disorder,  attended  with  glandular  enlargements.  Dr.  Richardson 
found  a  liniment,  made  by  dissolving  half  a  drachm  of  the  iodide  in  an  ounce  of  glyce- 
rin, very  eflBcacious  in  enlarged  tonsils,  applied  every  night  with  a  large  camels-hair 
brush.  B. 

IODIDE  OF  ANTIMONY.  Antim.onii  lodidum.  Tcriodide  of  Antimony.  According 
to  Mr.  W.  Copney,  of  London,  this  iodide  may  be  conveniently  prepared  by  gently  heat- 
ing, in  a  Florence  fiask,  metallic  antim(my  and  iodine,  in  the  proportion  of  one  eq.  to 
three.  The  elements  combine  with  sudden  heat  and  liquefaction,  and,  upon  the  with- 
drawal of  the  heat,  the  iodide  formed  solidifies,  and  is  removed  from  the  flask  by  break- 
ing it.  Iodide  of  antimony,  as  thus  prepared,  forms  a  somewhat  crystalline,  foliated  mass, 
which,  when  pulverized,  yields  a  deep  orange-red  powder.    By  the  action  of  water  it  is 
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docomposod.  It  has  boen  tried  m  nn  nitcrnti  vo  in  a  doM  varying  from  a  quarter  of  a  grain 
to  a  grain,  givi-u  in  tliu  form  uf  pill.  B. 

IODIDE  OF  BARIUM.  Bnrii lodidum.  Thl«  compound  may  bo  formed  by  double 
dccuniputtition,  h\  adding  nativu  curbonatu  of  baryta  in  powder  to  a  boiling  Rolution  of 
iodidu  of  iron.  M.  Uunryjun.,  obtained  it  by  decomposing  a  solution  of  Hulpburut  of  ba- 
rium {6L'*i  jjtit/e  lOGl)  by'u  concentrated  ulcobolic  solution  of  iodine.  Sulphur  i«  precipi- 
tated, which  is  separated  by  llltration,  and  iodide  of  barium  formed  in  solution,  from 
which  it  id  obtained  in  tlie  solid  state  by  rapid  evaporation  to  dryness.  Iodide  of  barium 
crystallizes  in  small,  colourless  needles,  which  delifiuesco  sli";htly,  and  are  very  solublu 
in  water.  The  solution  promptly  undergoes  decomposition  by  cxtiosuro  to  the  air,  car- 
bonate of  baryta  being  precipitated,  and  iodine  set  free,  which  colours  the  solution.  It 
has  been  used  with  advantage  by  Jahn,  as  an  alterative,  in  scrofulous  affections  and  mor- 
bid growths.  Lugol  employed  it  in  scrofulous  enlargements.  The  dose  is  the  eighth  of 
a  grain  three  times  a  day,  gradually  increased  to  three  grains.  Biett  applied  it  to  scrofu- 
lous swellings  iu  the  fona  of  ointment,  uiudo  with  four  grains  of  the  iodide  to  an  ounce 
of  lard.  B. 

IODIDE  OP  CALCIUM.  This  has  been  brought  into  notice  by  M.  Malem,  in  a  me- 
moir published  in  the  Bulletin  Tlicrape.utiijue  (Avril  30, 1868),  as  preferable  to  any  other 
iodic  compound  in  ))hthisis.  He  prepares  it  in  the  following  manner.  Treat  a  solution 
of  iodide  of  iron  with  milk  of  lime.  The  liquor  thus  obtained,  being  filtered  and  evapo- 
rated, yields  crystals  of  iodide  of  calcium.  Pure  iodide  of  calcium  is  white,  and  crystal- 
lizes in  large  plates  of  a  pearly  lustre.  Procured  as  recommended,  it.  is  yellowish,  pro- 
bably in  consequence  of  the  presence  of  iodine  in  excess.  It  is  deliquescent,  and  very 
soluble  in  water,  and  its  solution  is  capable  of  dissolving  iodine  added  to  it.  Iodide  of 
calcium  is  much  more  unstable  than  iodide  of  potassium.  When  taken,  it  is  rapidly  de- 
composed into  hydriodic  acid  and  salts  of  lime,  which  arc  almost  immediately  absorbed. 
Most  patients  bear  it  very  well ;  and  M.  Malem  had  administered  it  without  inconve- 
nience for  a  year  or  more.  It  is  especially  in  scrofulo-tuberculous  phthisis  that  he  uses 
it.  After  the  first  doses  the  appetite  is  often  improved,  digestion  becomes  regular,  the 
respiration  deeper  and  more  easy,  the  cough  diminishes,  and  the  expectoration  is  favour- 
ably modified.  The  muscular  system  is  invigorated,  the  night-sweats  diminish,  and  the 
patient  increases  in  weight.  Its  long-continued  use  has  in  general  only  induced  a  little 
constipation,  which  often  disappears  upon  a  diminution  of  the  dose,  or  suspension  of  the 
medicine.  From  excessive  doses  M.  Malem  has  seen  symptoms  of  active  irritation  in- 
duced, as  increase  of  the  cough,  a  deep  colour  of  the  urine,  uneasiness  in  its  discharge,  and 
pain  with  a  sense  of  fulness  in  the  region  of  the  kidneys.  But  these  symptoms  are  fugi- 
tive, and  easih'  guarded  against  by  a  proper  regulation  of  the  dose.  From  one  to  three 
or  four  grains  may  be  given  after  each  meal.  [Ann.  de  Tlicrap.,  A.  D.  1869,  p.  194.)     W. 

IODIDE  OF  SILVER.  Argenti  lodidmn.  This  compound  is  formed  by  double  de- 
composition, by  adding  a  solution  of  iodide  of  potassium  to  one  of  nitrate  of  silver.  It 
is  a  greenish-yellow  powder,  nearly  insoluble  in  ammonia.  According  to  the  experiments 
of  M.  Fizeau,  it  has  the  remarkable  property  of  contracting  with  heat  and  expanding 
with  cold,  differing  in  this  respect  from  the  chlorides  and  bromides  of  the  same  metal, 
and  the  iodides  of  other  metals.  [Journ.  de  Pliarm.,  Dec.  1867,  p.  435.)  It  possesses  the 
general  medical  properties  of  nitrate  of  silver,  and,  according  to  Dr.  Charles  Patterson, 
of  Dublin,  may  bo  used  without  any  danger  of  producing  the  discoloration  of  skin  which 
sometimes  follows  the  use  of  that  salt.  Dr.  Patterson  found  it  generally  successful  in 
curing  the  stomach  affections  of  the  Irish  peasantry,  in  the  treatment  of  which  nitrate 
of  silver  had  previously  proved  useful.  He  succeeded  with  it  in  curing  several  cases  of 
hooping-cough  in  a  short  time,  and  in  greatly  relieving  a  case  of  dvsmenorrhoea  of  three 
years'  standing.  Its  effects  in  epilepsy  were  least  satisfactory.  The  dose  is  one  or  two 
grains,  three  times  a  dav,  given  in  the  form  of  pill;  for  children,  from  the  eighth  to  the 
fourth  of  a  grain,  according  to  the  age.  B. 

IODIDE  OF  SODIUM.  Sod'd  lodidum.  This  iodide  may  be  prepared  either  by  satu- 
rating a  solution  of  caustic  soda  with  iodine,  or  by  double  decomposition  between  iodide 
of  iron  and  carbonate  of  soda,  precisely  as  iodide  of  potassium  is  obtained  by  the  corre- 
sponding processes  for  that  salt.  {Sea  page  13;j3.)  As  only  small  quantities  are  likely  to 
be  wanted  as  a  medicine,  the  latter  process  is  preferable ;  being  more  easily  conducted 
on  a  small  scale.  It  is  a  very  soluble  white  salt,  crystallizing  in  anhydrous  cubes  from  a 
hot  solution,  and  in  oblique  rhombic  prisms,  with  four  eqs.  of  water,  by  spontaneous 
evaporation.  Iodide  of  sodium  has  the  same  therapeutic  effects,  and  is  used  in  the  same 
(Usea.ses  as  iodide  of  potas.sium.  It  is  .said  to  bo  better  borne  than  the  latter  iodide.  In 
Italy  it  has  been  used  with  remarkable  success  in  constitutional  syphilis.  The  dose  is 
twenty  grains,  gradually  increased  to  forty,  three  times  a  day,  dissolved  in  three  fluid- 
ounces  of  water.  (See  Prof.  Procter's  paper  on  the  preparation  of  this  iodide,  in  the  Am. 
Journ.  nf  Phnrm.,  July,  1854,  p.  305.)  At  the  suggestion  of  Prof.  Gross,  it  has  been  very 
frequently  employed  by  Dr.  John  J.  Black,  at  the  Philadelphia  Hospital,  as  a  substi- 
tute for  iodide  of  potassium  in  the  treatment  of  syphilitic  affections;  and  seems  to  be 


Ig22  Iodide  of  Starch.  part  hi, 

not  less  efficacious  than  that  medicine,  while  producing  none  of  its  unpleasant  effects, 
(Am.  Journ.  of  Med.  ScL,  July,  1865,  p.  87.)  B, 

IODIDE  OF  STAKCH.  Dr.  Andrew  Buchanan,  of  Glasgow,  proposed  this  compound 
as  a  means  of  administering  iodine  in  large  doses  without  causing  irritation  of  the  stomach. 
He  prepares  it  by  triturating  twenty-four  grains  of  iodine  with  a  little  water,  adding  gra- 
dually an  ounce  of  very  finely  powdered  starch,  and  continuing  the  trituration  until  the 
compound  assumes  a  uniforni  blue  colour.  The  iodide  is  then  dried  by  a  gentle  heat,  and 
keptin  a  well-stopped  bottle.  The  dose  isaheaped  teaspoonful,  given  in  water  gruel,  three 
times  a  day,  and  afterwards  increased  to  a  tablespoonful.  No  nicety  is  necessary  in  ap- 
portioning the  dose.  In  some  cases  Dr.  Buchanan  has  given  half-ounce  doses  of  the  iodide 
three  timesaday,  immediately  increased  to  an  ounce.  Thus  administered  iodine  produces, 
according  to  this  writer,  little  or  no  irritation  of  the  alimentary  canal,  but  is  freely  ab- 
sorbed, as  is  proved  by  its  detection  in  large  quantities  in  the  secretions.  Dr.  Buchanan 
thinks  that,  by  means  of  the  starch,  the  iodine  is  converted  into  hydriodic  acid,  and  in 
this  state  enters  the  circulation.  Prof.  John  C.  Dalton,of  New  York,  found  that  nearly  all 
the  animal  fluids  decompose  iodide  of  starch,  and  destroy  its  blue  colour.  {A7n.  Journ.  of 
Med.  ScL,  April,  1856,  p.  327.)  This  result  is  owing,  no  doubt,  to  the  alkaline  nature  of 
most  of  the  animal  fluids,  especially  "those  of  the  duodenum.  The  iodine,  being  saturated 
with  the  alkali  of  the  fluids,  is  no  longer  in  the  free  state,  the  condition  necessary  to  en- 
able the  starch  to  form  the  blue  compound  with  it.  In  other  words,  the  starch  compound 
is  decomposed,  and  the  starch  set  free.  He  prefers  the  iodide  of  starch  to  any  other  pre- 
paration of  iodine  for  obtaining  the  alterative  apart  from  the  irritant  etiects  of  this  sub- 
stance.  [Ibid.,  XX.  213  and  217.)  See  Diluted  Hydriodic  Acid, -page  959. 

It  is  a  point  of  importance,  to  have  the  iodide  of  starch  soluble  in  water.  M.  Magnes- 
Lahens,  of  Toulouse,  gained  this  advantage  by  his  original  process  of  roasting  the  starch 
moderately,  whereby  it  is  converted  into  dextrin,  before  it  is  mixed  with  the  iodine.  Sub- 
sequently he  abandoned  the  use  of  torrefied  starch ,  and  now  contents  himself  with  making 
an  intimate  mixture  of  iodine  and  starch,  slightly  moistened,  which  he  subjects  to  the  heat 
of  a  water-bath,  until  it  is  converted  into  the  iodidet)f  starch,  forming  a  solution  with  wa- 
ter of  a  magnificent  blue  colour.  The  heat,  thus  regulated,  disaggregates  the  starch,  with- 
out completely  transforming  it  into  dextrin,  and'gives  a  preparation,  in  the  form  of  a  black 
powder,  resembling  the  soluble  iodide  of  starch,  prepared  by  M.  Quesnevillo  by  a  secret 
process.  M.  Seput,  of  Constantinople,  has  also  given  a  formula  for  this  soluble  iodide,  and 
for  a  syrup  to  be  made  from  it.  (See  Journ.  de  Pharm. ,  Mars,  1852,  p.  202.)  M.  Soubeiran 
reported  upon  these  preparations  to  the  Paris  Society  of  Pharmacy,  and  deemed  them 
ineligible  on  account  of  their  variable  strength  in  iodine,  arising  from  the  greater  or  less 
loss  of  this  element  during  the  necessary  exposure  to  heat.  Nevertheless,  as  the  syrup  is 
called  for,  he  recommended  the  following  process  for  making  it,  availing  himself  of  the 
observations  of  his  predecessors,  which  he  had  occasion  to  cite  in  his  report.  The  quantities 
of  the  ingredients  are  here  stated  in  French  grammes,  each  of  which  weighs  about  fifteen 
grains.  Triturate  thoroughly,  in  a  porcelain  mortar,  36  grammes  of  nitric  starch  with  4| 
grammes  of  iodine,  dissolved  in  three  times  its  weight  of  ether,  and  added  in  successive 
portions,  until,  after  the  evaporation  of  the  greater  part  of  the  ctlier,  a  blue  powder  re- 
'  mains.  Introduce  this  into  a  weighed,  stoppered  fiask,  and,  having  added  520  grammes  of 
water,  expose  the  whole  to  the  heatof  a  water-bath,  with  the  stopper  at  first  removed,  in 
order  to  complete  the  dissipation  of  the  ether.  Afterwards  the  stO|/per  is  replaced,  being 
loosely  tied  with  a  packthread,  so  as  topermit  of  its  being  raised  without  being  driven  out; 
and  the  heat  is  continued  for  about  an  hour  and  a  half,  when  the  iodide  of  starch  will  be 
completely  formed.  The  flask  is  then  weighed,  and  a  quantity  of  water  added  to  it,  equal 
to  that  lost  by  evaporation.  Lastly,  1040  grammes  of  sugar  are  added  to  the  liquid,  and 
dissolved  by  a  gentle  heat.  By  this  formula  a  syrup  is  prepared,  containing  a  quarter  of 
one  per  cent,  of  iodine,  a  small  part  of  which  is  in  the  state  of  hydriodic  acid.  The  nitric 
starch  is  used  byM.  Soubeiran,  because  it  unites  with  the  iodine  in  much  less  time  than  the 
ordinary  starch.  It  is  made  by  inixing  ordinary  starch,  in  the  cold,  with  150  parts  of  wa- 
ter, to  which  1  part  of  nitric  acid  has  been  added,  and  allowing  the  whole  to  dry  in  the 
open  air.  Three  grains  of  this  syrup,  diluted  with  a  pint  of  water,  communicate  to  the 
liquid  a  sensible  blue  tint.  This  test  may  serve  to  determine  whether  the  preparation  is  of 
fitll  strength.  [Journ.  de  Pharm,.,  Mai,  1852,  p.  329.)  The  dose  of  the  syrup  is  from  one 
to  four  tablespoonfuls  a  day.  B. 

M.  Quesneville,  for  whom  it  is  claimed  that  he  first  introduced  iodide  of  starch  into 
therapeutics,  recommends  the  following  method  of  preparing  it.  Take  of  the  finest  starch, 
unmixed  with  that  from  the  potato,  1050  grammes  ;  iodine,  in  very  fine  powder  passed  twice 
through  a  sieve  of  silk,  100  grammes.  Carefully  mix  the  powders,  and,  when  the  mixture 
is  complete,  sprinkle  into  it  gradually,  agitating  constantly,  a  mixture  of  400  grammes  of 
water  and  100  of  alcohol.  The  powder  becomes  gradually  more'  and  more  deeply  coloured, 
and  soon  of  a  beautiful  black.  It  is  to  be  allowed  to  stand  15  or  20  days,  and  is  then  dried, 
first  by  a  current  of  air  and  then  in  a  stove.  When  well  dried,  the  powder  has  no  smell  of 
iodine,  of  which  it  contains  exactly  one-tenth  of  its  weight.  It  is  quite  insoluble  in  cold 
water ;  but  to  render  it  soluble,  it  is  sufficient  to  heat  it  in  an  enameled  pan  over  a  very 
gentle  fire  with  constant  agitation  ;  the  heat  must  be  removed  when  a  pungent  odour  is 
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emitti'd.  The  powder  tliiw  procured  ii"  Kiifflelent  for  phftrmaceutical  use.  If  it  l>o  dosired 
to  oliiiiin  it  purer  and  extremely  liolulile  in  f<dd  water,  and  always  of  a  llnu  violet-blue,  it 
will  bis  nef(t«nnry  to  nmk«  with  heat  a  eonoentruted  Mjlution,  ho  hh  to  mark?  or  Hdefjreen 
on  the  areometer  lor  mliue  soliitiotw,  allow  il  to  otand  and  settle  for  f-everal  duy«,  then 
decant  the  liiptor,  add  a  mianiity  of  alcohol  just  HulReient  to  precipitate  the  ioilido  of 
•Urch,  put  the  maijma  which  formn  uiion  a  linen  cloth,  press  it  a.-*  utrongly  an  jKwsible.and 
dry  it  by  a  btovo-hcat  ujkju  shaMow  uwhes.  (Journ.de  iVwiz-m.,  J uillct,  18C8,  j),  DO.)   W. 

lODIDK  OF  ZINC.  Zinci  huinlum.  This  iodide  mny  be  formed  by  digesting  on  excess 
of  zinc,  in  small  piecen,  with  iodine  (liffu,*ed  in  water.  Combination  takes  place,  and,  by 
evajM»ration,  a  deliriuoscent,  very  Holuble  .saline  ma.<s  io  obtained,  having  a  metallic  styptic 
taste,  resembling  that  of  sulphate  of  zinc.  It  may  al.-o  b<!  obtained  by  heating  in  a  matrass 
a  mixture  of  iJO  parts  of  zinc  and  170  of  iodine,  and  ."-ubliming  into  a  vial.  Ihu.s  prepared, 
it  is  in  the  form  of  white  needles.  This  .nalt  is  very  liable  to  s|xintaneou8  decoiiijx/.-ition. 

Iodide  of  zinc  is  tonic,  astringent,  and  antispasmodic.  In  1853,  Dr.  Harlow  tried  it  in 
Guv's  Hospital,  in  cases  of  chorea,  scrofula,  cachexia,  and  some  forms  of  hysteria,  with 
favourable  results.  {Med.  Times  and  Gaz  ,  Nov.  1853,  p.  501.)  Since  then  a  further  expe- 
rience has  confirmed  him  in  his  first  estimate  of  its  value.  He  considers  it  particularly  ap- 
plicable to  the  treatment  of  chon-a,  when  complicated  with  scrofula.  {Ibid.,  August,  1857, 
p.  195.)  The  best  form  of  administration  is  ayi'uf.,  to  nrotect  il  from  change,  originall  v  pro- 
posed bv  the  late  Dr.  A.  T.Thomson,  and  made  on  thesame  ])lan  as  the  .syrup  of  iodide  of 
iron.  (See/jrt(7«  13'JG.)  Mr.  A.  B.  Taylor,  of  Philadcdphia,  proposes  to  form  it  by  gently 
heatin"',  in  an  evaporating  dish,  fw/'/re^6Yif7/m.srt»f/^tPo.sr?v//>/e.y  of  iodine,  and  wnoMwre  of 
finely  granulated  zinc,  with  Mine/«u/oM«c<?.'*  of  water,  until  they  unite,  filtering  the  .solution, 
while  iiot,  on  «;»o«/t(/(avi>ird.)  of  sugar,  contained  in  a  wide-mouthed  bottle  holding  a  little 
more  than  a  pint,  and  adding,  through  the  filter,  suflBcient  water  to  make  the  whole  measure 
a  pint.  This  syrup  is  perfectly  clear  and  colourless,  is  styptic  to  the  taste,  and  contains  a 
drachm  of  iodide  of  zinc  in  each  fluidounce.  [Am.  Journ.  of  Phnrtn.,  Jan. 1852,  p.  33.)  The 
dose  of  this  syrup  is  from  20to  .50  drops,  sufficiently  diluted  with  water,  three  times  aday. 

Iodide  of  zinc  lias  been  used  for  many  years  as  an  external  application.  Dr.  .1.  J.  Ross, 
of  Scotland,  employed  a  solution,  containing  from  10  to  30grains  to  the  fluidounce  of  water, 
with  great  advantage  in  enlarged  tonsils,  applied  by  means  of  a  piece  of  sponge  tied  to  a 
quill.  After  the  use  of  the  .solution  for  some  time,  he  applied  the  iodide,  rendered  liquid 
by  deliquescence,  by  means  of  a  camel's-hair  brush.  A  solution  containing  one  or  tv/o 
grains  to  the  fluidounce  of  water  has  been  used  as  an  astringent  injection  in  gonorrhoea. 
An  ointment,  made  with  a  drachm  of  the  iodide  to  an  ounce  of  lard,  has  been  substituted 
by  Dr.  Ure  for  the  ointment  of  iodide  of  potassium  in  the  treatment  of  tumours,  applied 
in  the  quantity  of  a  drachm  twice  a  day.  B. 

lODO-CHLORIDES  OF  MERCURY.  lodldea  of  Calomel.  Sel  de  Boutigny.  These 
compounds,  called  subiodide  and  protiodide  of  calomel,  were  brought  forward  as  remedies 
l»y  M.  Boutigny  in  1847.  To  prepare  the  former,  one  eq.  of  iodine  and  two  eqs.  of  calomel 
are  taken  ;  the  calomel  is  introduced  into  a  matrass,  and  gradually  heated,  with  agitation, 
till  it  begins  to  sublime  ;  then  the  iodine  is  added  in  small  quantities  at  a  time.  The  com- 
bination takes  place  with  some  sound,  but  without  sensible  loss  of  iodine.  The  second  com- 
pound is  prepared  in  the  same  mode  precisely,  one  eq.  of  calomel  only  being  used.  [Arch. 
Gtii.,  Janv.  1857,  p.  91.)  M.  J.  Perrens  proposes  tt)  make  them,  without  the  assistance  of 
heat,  by  rubbing  up,  in  a  mortar,  the  constituents, taken  in  the  proper  equivalent  quantities. 
Though  called  iodides  of  calomel,  the  protiodide  is  a  mixture  or  combination  of  biniodido 
and  bichloride  of  mercury,  and  the  subiodide  the  same,  with  an  excess  of  calomel.  Both 
these  substances  are  active  preparations,  and  have  been  employed  with  success  in  syphilitic, 
scrofulous,  and  cancerous  affections.  The  suhiodide  may  be  given  in  pill,  in  the  dose  of  the 
twenty-fifth  of  a  grain.  The  ointment  is  formed  of  one  part  of  the  subiodide  to  eighty  of 
lard.  It  has  been  used  by  M.  Rochard  with  advantage  in  acne  rosacea,  applied  by  daily 
frictions,  and  as  a  local  application  in  engorgements  of  the  neck  of  the  uterus.  The  prot- 
iodide is  used  externally  only,  and  should  be  applied  with  caution.  It  acts  as  a  caustic, 
and  may  be  cast  into  sticks,  like  nitrate  of  silver.  Anointment  maybe  made  of  it,  by  rub- 
bing one  part  with  twenty  of  fresh  lard.  A  portion  of  the  ointment,  the  size  of  a  large 
;jcrt,  maybe  rubbed  daily  on  n  scrofulous  tumour,  in  the  armpits,  or  on  the  inner  part  of 
the  thigh.  Glycerin  has" been  found  to  be  a  good  excipient.  M.  Devergie  recommends  in 
acne  rosacea  (couperose)  a  mixture  of  7-5  parts  of  the  salt  with  4  of  iodide  of  potassium, 
4  of  distilled  water,  and  4  of  glycerin,  prepared  by  first  triturating  the  two  iodides  toirether, 
adding  the  water  drop  by  drop,  then  filtering,  and  adding  the  glycerin.  It  is  applied  by 
means  of  a  hair-pencil.  {Journ.  de  Phni-m.,  4e  s6r.,\.  199.)  '    B. 

IODOFORM.  lodoformum.  Teriodide  of  Fonm/l.  (C.^HTj.)  Thiscompound,  discovered 
by  Serullas  in  1822,  was  introduced  as  a  remedy,  about  the  year  1837,  by  Dr.  R.  M.  Glover, 
of  London,  and  M.  Bouchardat,  of  Paris.  It  may  be  obtained,  according  to  the  i>roce.ss  of 
MM.  Cornells  and  Gille,  of  Liege,  by  adding  to  an  alcoholic  solution  of  iodide  of  potas- 
sium, heated  to  104°,  chlorinated  lime,  in  successive  portions,  stirring  after  each  addition, 
until  the  liquid  ceases  to  assume  a  dark-red  colour.  On  cooling,  a  confused  mass  of  crystals 
is  deposited,  consisting  of  iodoform  and  iodato  of  lime.  By  treating  these  with  boiling  alco- 
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hoi  of  90  per  cent.,  the  iodoform  alone  is  dissolved;  and  the  alcoholic  solution,  as  it  cools, 
deposits  the  iodoform  in  crystals.  (Journ.  de  Pharm.,  Sept.  18-52,  p.  196.)  It  is  in  the  form 
of  small  pearly,  yellow  crystals,  having  a  strong  saft'ron-Iike  odour,  and  sweet  taste,  in- 
soluble in  water,  but  readiiy  soluble  in  alcohol  and  ether.  It  is  a  volatile  substance,  soft 
to  the  touch,  and  totally  devoid  of  corrosive  properties.  Given  to  the  inferior  animals  it 
destroys  them  in  a  smaller  dose  than  iodine  does,  producing  depression,  followed  by  a 
sta"-e  of  excitement,  with  convulsions,  contractions,  «fec.  M.  Maitre,  who  has  studied  its 
physiological  effects  on  man,  states  that  from  a  dose  of  30  or  40  centigrammes  (about  5  or 
6  grains)  no  effects  are  observed  except  a  slight  increase  of  appetite.  Two  hours  after  it 
has  been  taken,  the  presence  of  iodine  can  be  detected  in  the  urine  and  the  saliva,  and 
nearly  three  davs  elapse  before  the  whole  is  eliminated.  It  passes  off  also  with  the  lactic 
secretion.  Given  to  animals  in  much  larger  doses,  several  grammes,  for  example,  it  pro- 
duces narcotic  effects  ;  and  two  stages  in  its  operation  have  been  noticed  ;  the  first  marked 
with  more  or  less  prostration,  with  symptoms  of  intoxication,  the  animal  tottering,  inclin- 
ing to  one  side  with  the  head  falling,  with  loss  of  appetite,  but  without  vomiting.  The 
next  day,  unless  a  very  large  dose  hsis  been  given,  complete  recovery  takes  place.  A 
still  larger  dose  induces  the  second  stage,  characterized  by  a  remarkably  intense  excita- 
tion, with  anxious  breathing,  strong  and  short  pulse,  a  true  opisthotonos,  sometimes  very 
striking,  and  convulsive  movements  of  the  paws,  especially  the  hinder.  The  animal  seeks 
an  obscure  spot,  the  breath  is  strongly  charged  with  the  smell  of  iodoform,  and  death  takes 
place.  Dissection  reveals  nothing  to  explain  the  phenomena;  though  a  sensible  smell  of 
the  drug  is  exhaled  from  any  part  that  may  be  cut,  and  iodine  is  found  in  all  the  viscera  and 
all  the  secretions.  As  to  the  fatal  dose,  it  varies  from  2  grammes  in  a  guinea-pig,  to  4 
grammes  in  a  dog  of  medium  size.  Introduced  into  the  rectum  in  the  form  of  suppository, 
it  causes  unconsciousness  of  the  act  of  defecation.  [Journ.  de  Pharm.,  Juillet,  18G7,  p.  64.) 
Though  containing  29  parts  in  30  of  its  weight  of  iodine,  it  has  not  the  least  local  irri- 
tant action.  In  the  form  of  vapour,  it  possesses  amesthetic  properties,  but  inferior  to  those 
of  chloroform.  On  account  of  its  large  proportion  of  iodine,  it  is  supposed  tu  be  capable 
of  replacing  that  element  and  the  iodides  as  a  remedy,  with  the  advantages  of  being  non- 
irritant,  and  of  having  an  organic  nature,  qualities  which  favour  its  absorption  and  as- 
similation. Besides  the  virtues  it  posses.ses  in  common  with  iodine,  it  is  capable  of  acting 
as  an  anodyne,  and  is  useful  in  neuralgic  affections.  The  principal  diseases  in  which  it 
has  been  tried  are  goitre,  rickets,  scrofula,  phthisis,  amenorrhoea,  sj-philis,  glandular 
tumours,  and  cutaneous  eruptions.  In  chronic  enlargements  of  the  prostate  gland,  M. 
Moretin  recommends  the  employment  of  iodoform  as  a  suppository,  made  of  a  scruple  of 
iodoform  to  an  ounce  of  cacao  butter.  The  dose  of  iodoform  is  from  one  to  three  grains, 
three  times  a  day,  given  in  the  form  of  pill.  In  the  treatment  of  cutaneous  diseases  and 
tumours,  it  is  applied  in  the  form  of  ointment,  made  by  mixing  from  half  a  drachm  to 
a  drachm  with  an  ounce  of  lard.  M.  Besnier  recommends  it  as  a  valuable  application  to 
soft  chancres  and  cancerous  ulcers,  being  sprinkled  in  the  state  of  powder  on  the  surface. 
{Ranking\s  Abstract,  xlvii.  p.  132;  from  Bullet,  de  Therap.)  M.  G.Voelker  hasemployed 
it,  at  the  suggestion  of  M.  Demarquay,  with  great  relief  in  cancer  of  the  uterus  ;  the  medi- 
cine being  applied  in  the  form  of  a  suppository,  made  witli  7"5  grains  of  iodoform  and 
2-5  drachms  of  butter  of  cacao,  introduced  into  the  vagina.  To  maintain  the  relief  it  was 
necessary  to  repeat  the  application  frequently;  but  no  unpleasant  symptom  followed. 
[Journ.  de  Pharm.,  Fev.  1868,  p  151.)  il.  Demarquay  has  used  it  largely  as  an  anodyne  in 
cancer  of  the  uterus,  and  in  diseases  of  the  bladder  and  prostate,  introducing  it,  in  the 
form  of  suppository,  into  the  vagina  in  the  former  case,  and  into  the  rectum  in  the  latter. 
[Bullet  Gen.  de  Therap.,  Mai  15,  1867.)  i  B. 

lODOHYDRARGYKATE  OF  POTASSIUM.  It  has  been  found  by  chemists  that  dif- 
ferent iodides  will  unite  together  in  different  proportions,  forming  compounds  which  sire 
called  by  Berzelius  double  iodides.  Bonsdorff',  of  Finland,  and  Dr.  Hare,  of  this  city, 
with  greater  reason,  have  viewed  these  combinations  as  a  peculiar  kind  of  salts,  in  which 
one  of  the  iodides  performs  the  part  of  an  acid,  the  other  of  a  base.  The  substance,  the 
name  of  which  is  placed  at  the  head  of  this  article,  is  one  of  these  compounds,  and  was 
presented  to  the  notice  of  the  profession,  as  a  new  remedy  of  remarkable  powers,  in  Feb- 
ruary, 1834,  by  Dr.  William  Channing,  of  New  York.  [Am,.  Journ.  of  Med.  Sei.,  xiii. 
388.)  It  consists  of  biniodide  of  mercury  acting  as  an  acid,  and  iodide  of  potassium  as  a 
base.  But  as  these  iodides  combine  in  at  least  two  proportions,  it  is  necessary  to  indicate 
the  particular  combination  employed  by  Dr.  Channing. 

In  a  difficult  case  of  pectoral  disease,  in  which  the  ordinary  remedies  had  failed.  Dr. 
Channing  determined  to  make  trial  of  one  of  the  iodides  of  mercury.  He  selected  the 
biniodide ;  and,  in  order  to  have  it  in  the  liquid  form,  as  it  is  insoluble  in  water,  he  dis- 
solved it  in  a  solution  of  the  iodide  of  potassium.  He  was  struck  with  the  chemical 
changes  which  the  compound  solution  underwent;  and,  on  pursuing  his  observations, 
found  that  the  two  iodides  really  united  by  tlie  intervention  of  the  water ;  for,  with  the 
flid  of  an  operative  chemist,  he  was  enabled  by  evaporation  to  obtain  them  in  union,  in 
the  form  of  straw-coloured,  necdlcform,  deliquescent  crystals.  He  next  found,  upon 
consulting  the  European  authorities,  that  Bonsdorff",  who  had  taken  the  lead  in  investi- 
gating similar  compounds,  had  discovered  the  salt  in  1820. 
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Dr.  Channing  analyzed  the  »ult  with  wliiuh  ho  oxriorimcntod,  and  found  thitt  it  con- 
8iiiU>d  uf  onu  cq.  of  biniodide  of  mercury,  und  two  of  lodido  of  ]Mitiuwiuni.  ThiM  ho  deter- 
mined by  HHcortuining  thut  an  a({UC'oUM  Holution  of  a  little  more  thun  oi^ht  gruini  of 
iodide  of  p<)tiui!>iunt  would  dissolve,  nnd  combine  with,  eleven  grains  of  biniudid«  of  mer- 
cury, without  being  liable  to  ducomi>o8ition  when  largely  diluted  with  water.  The 
contbinution  here  indicated  corri'8])ond8  with  one  of  the  double  iodidcit  of  mercurv  and 
]>otassiunj,  described  by  Thonard.  (Traite  de  Chimie,  Gemo  ed.,  iii.  493.)  The  other  U 
rouresented  by  this  author  as  consisting  of  a  single  oq.  of  each  iodide.  When  copiously 
diluted  with  water,  every  two  eqj*.  of  this  iodide  let  fall  one  eq.  of  the  mercurial  iodide; 
thus  converting  the  salt  into  the  medicinal  double  iodide.  The  same  decomposition  by 
moans  of  water  is  noticed  by  Dr.  Channing.  For  remarks  on  these  double  iodides,  see  s 
paner  by  Mr.  Ambrose  Smith  in  the  Am.Joum.of  Fharm.  (xii.  265). 

Dr.  Channing  attributes  to  this  preparation  the  effects  of  diffusing  excitement,  and 
equalizing  the  circulation.  In  the  ditferent  cases  in  which  ho  tried  it,  he  thought  he  saw 
evidence  of  ita  favourable  influence  on  the  lungs,  in  allaying  cough  and  improving  expec- 
toration ;  on  the  alimentary  canal,  in  restoring  the  healthy  secretions ;  on  the  kidneys, 
in  reviving  their  activity  ;  on  tiie  skin  and  cellular  tissue,  in  cicatrizing  superficial  ulcer- 
ations ;  and  on  the  absorbent  and  exhalant  systems,  in  causing  the  disappearance  of 
effused  fluid.  The  principal  diseases  in  which  he  found  it  useful  were  chronic  bronchitis, 
hooping-cougii,  tonsillitis,  chronic  gastro-enteritis,  dyspepsia,  ascites,  anasarca,  amenor- 
rhoaa,  leucorrhoea,  eruptions,  and  scrofula.  In  some  cases  of  phthisis,  it  mitigated  the 
symptoms,  and  appeared  to  prolong  life.  Dr.  Hildreth,  of  Ohio,  has  tried  the  prepara- 
tion, and  reports  favourably  of  its  effects  in  functional  dyspepsia,  enlargement  of  the 
spleen,  amenorrhoea,  dysmcnorrhcea,  leucorrhoea,  scrofulous  affections,  ascites,  and  gen- 
eral dropsy.  {Am.  Journ.  of  Med.  ScL,  xxvi.  312.) 

The  average  dose  of  the  remedy  may  be  stated  at  the  twelfth  of  a  grain  three  times  a 
day;  but  in  peculiar  constitutions,  not  more  than  the  forty-eighth,  the  ninety-sixth,  or 
the  two  hundredth  of  a  grain  daily  can  be  borne.  For  the  convenience  of  physicians  who 
may  wi.sh  to  make  trial  of  the  remedy,  we  give  the  following  formula,  deduced  from  the 
statements  in  Dr.  Channing's  paper.  Take  of  iodide  of  potassium  three  and  a  half  grains ; 
biniodide  of  mercury  (red  iodide)  four  and  a  half  grains ;  distilled  water  a  fluidounce. 
Dissolve  first  the  iodide  of  potassium  and  then  the  biniodide  of  mercury  in  the  water.  The 
compound  salt  in  this  solution  may  be  assumed  to  amount  to  eight  grains,  though  there  is 
a  small  excess  of  the  iodide  of  potassium.  Of  this  solution  from  two  to  five  drops,  contain- 
ing from  the  thirtieth  to  the  twelfth  of  a  grain,  may  be  given  three  times  a  day.  It  may 
bo  administered  in  the  compound  syrup  of  sarsapaMlla,  which  does  not  decompose  it.  B. 

The  iodohydrargyrate  of  potassium  was  suggested  by  F.  L.  Winckler  as  a  qualitative 
test  of  the  organic  alkaloids,  with  which  it  produces  insoluble  precipitates;  and  subse- 
quently it  has  been  used  by  Prof.  F.  F.  Mayer,  of  New  York,  for  determining  the  quan- 
tity of  these  alkaloids  in  any  mixture  containing  them.  Prof.  Mayer  employs,  for  volu- 
metric analysis,  a  solution  made  with  13'o46  grammes  of  corrosive  sublimate,  49-8 
grammes  of  iodide  of  potassium,  and  a  litre  of  distilled  water.  For  the  value,  in  our  own 
weights  and  measures,  of  the  gramme  and  litre,  the  reader  is  referred  to  Tables  in  the 
Apfiendix  of  this  work.     Of  the  solution  thus  made  one  cubic  centimetre  precipitates,  of 

Aconitia...  00267  grammes.  I  Brucia 0-0233  grammes.    Nicotia...  0  00405 grammes. 

Atropia....  0 0145        "  |  Veratria...  00269        »  Quinia 00108  " 

Narcotina.  00213         '«          I  Morphia...  00200        '«  Cinchonia  00102  " 

Strychnia..  00167        "  |  Conia 000416      "  Quinidia...00120  " 

The  resulting  precipitates  are  hydriodates  of  the  alkaloids,  respectively,  with  iodide  of 
mercury.  They  form  in  acid,  neutral,  and  feebly  alkaline  liquids,  except  with  the  pres- 
ence of  alcohol  and  acetic  acid,  by  which  they  are  dissolved.  For  those  who  may  not 
]X)ssess  the  requisite  instruments.  Prof.  Mayer  gives  the  following  table,  having  reference 
to  ordinary  officinal  weights.  The  solution  is  now  made  with  16-25  grains  of  corrosive 
sublimate,  100  grains  of  iodide  potassium,  and  enough  distilled  water  to  make  altogether 
12-5  troyounces,  or  6000  grains.     Of  this  solution  10  grains  will  precipitate,  of 


Aconitia 0-0534  grains. 

Atropia 00289  " 

Sulphate  of  I  Q.Q3gg  .. 
atropia...  j 

Strychnia 00334  " 

Brucia 004^16  " 

Morphia 00400  » 


Cinchonia 0-0204  grains. 

Sulphate  of  ^  Q.Qorj)  „ 

cinchonia  j 

Quinidia 00240  " 

Sulphate  of)   ^.^234  u 

quinidia..  / 

Veratria 00538  «' 


Conia 0-0083       «' 

Nicotia 00081       » 

Quinia 0-0216       " 

Sulphate  of)   q.q^qq       „ 
quinia....  / 

For  further  observations  upon  Prof.  Mayer's  method  of  effecting  the  assay  of  the  alka- 
loids, the  reader  is  referred  to  the  American  Journal  0/  Pharmacy  (Jan.  1863,  p.  20).  W. 
lODO-TANNIN.  The  solution  of  iodine  in  water,  made  with  the  assistance  of  tannic 
acid,  called  iodo-fannin,  has  been  noticed  elsewhere  in  this  work.  (See  pages  483  and  979.) 
M.  Guilliermond,  of  Lyons,  makes  a  ayrup  of  this  solution,  containing  about  a  grain  of 
iodine  to  the  fluidounce,  of  which  the  dose  is  a  tablespoon ful,  gradually  increased.  B. 
lONIDIUM  MARCUCCI.    This  name  has  been  conferred  by  Dr.  Bancroft  upon  a 
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South  American  plant,  supposed  to  be  the  source  of  a  medicine  used  with  great  asserted 
advantage  in  Muracaibo  and  elsewhere,  in  some  of  the  horrible  cutaneous  aflections,  espe- 
cially elephantiasis,  to  which  the  inhabitants  of  the  tropical  regions  of  this  continent  are 
Bubjcct.  A  specimen,  however,  received  from  Dr.  Bancroft,  was  found  by  Sir  W.  Hooker 
to  bo  identical  with  the  Inniciium  parviflorum  of  Ventinat.  The  medicine  is  called  by 
the  Indians  cuickunchuUi,  and  grows  in  the  neighbourhood  of  Kiobamba,  a  small  town  at 
the  foot  of  the  great  mountain  of  Chimborazo.  It  is  said  to  be  diaphoretic,  diuretic, 
occasionally  sialagogue,  and  in  large  doses  emetic  and  cathartic.  The  root  is  the  part 
used.  It  is  highly  probable  that  other  vegetable  emeto-cathartics,  having  the  same  pro- 
perty of  stimulating  the  secretions,  would  be  found  equally  etfectual.  For  an  account  of 
what  is  known  in  relation  to  this  medicine,  the  reader  is  referred  to  a  paper  by  Dr.  Ban- 
croft, republished  in  the  Ain.  Journ.  of  Pharm.  (iii.  p.  125).  W. 

ISATIS  TINCTOEIA.  Woad.  Pastel.  A  biennial  plant,  indigenous  in  Europe,  where 
it  is  also  cultivated.  The  leaves  have  a  fugitive  pungent  odour,  and  an  acrid  very  dura- 
ble taste,  and  have  been  used  in  scorbutic  aflections,  jaundice,  and  other  complaints;  but 
the  plant  is  valuable  only  as  the  source  of  a  blue  dye-stuft",  called  woad,  which  has  been 
long  employed  in  Europe,  though  at  present  nearly  superseded  by  indigo.  The  leaves 
are  prepared  by  grinding  them  to  a  paste,  which  is  made  into  balls,  placed  in  heaps,  and 
allowed  to  ferment.  When  the  fermentation  is  at  an  end,  the  mass  falls  into  a  coarse 
powder,  which  is  the  dye-stuff"  in  question.  W. 

JEFEERSONIA  DIPHYLLA.  7'win-leaf.  This  is  a  small,  indigenous,  herbaceous, 
perennial  plant,  belonging  to  the  class  and  order  Octandria  Monogynia,  and  natural 
order  Berberidaceae.  From  a  knotty  rhizoma,  furnished  with  long  radicles,  arise  a  naked 
one-flowered  scape  about  a  foot  in  height,  and  leaves  which  stand  in  pairs  on  long  foot- 
stalks. The  flower  is  white,  with  a  four-leaved  coloured  calyx,  and  eight  petals  ;  and 
the  fruit  is  a  one-celled,  obovate,  substipitate  capsule,  dehiscent  near  the  top,  with  many 
oblong  seeds,  united  at  the  base.  The  plant  grows  in  the  Middle  and  Western  States. 
The  rhizoma,  which,  with  the  rootlets  attacheti,  is  the  part  used,  has  a  brownish-yellow 
colour,  and  a  bitter,  acrid  taste,  which  resides  in  its  cortical  part,  the  inner  portion  being 
nearly  tasteless.  It  has  been  analyzed  by  Mr.  E.  S.  Wayne,  of  Cincinnati,  and  found 
to  contain  albumen,  gum,  tannic  acid,  starch,  pectin,  a  fatty  resin,  hard  resin,  sugar, 
lignin,  and  a  peculiar  acrid  principle,  having  acid  properties  and  resembling  polygalie 
acid,  in  which  it  is  supposed  that  the  virtues  of  the  root  reside.  The  root  is  said  to  be 
emetic  in  large  doses,  tonic  and  expectorant  in  smaller  doses,  and' not  unlike  seneka,  as 
a  substitute  for  which  it  is  sometimes  used.  {Am.  Journ.  of  Pharm.,  xxvii.  1.)  Accord- 
ing to  Prof.  Mayer,  of  N.  York,  the  rhizoma  of  this  plant  contains  a  small  quantity  of 
berberina,  and  another  alkaloid  which  is  white  and  in  large  proportion,  as  may  be  in- 
ferred from  the  reactions  noticed  by  Mr.  Bentloy,of  London.  The  pectin  of  Mr.  AVayne 
he  considers  to  be  saponin.  [Ibid.,  March,  1863,  p.  99.)  W. 

JELLIES.  The  form  of  Jelly  is  sometimes  a  convenient  method  of  administering 
medicines,  especially  the  fixed  oils,  as  cod-liver  oil  and  castor  oil,  which  arc  thus  rendered 
less  adhesive  to  the  mouth  and  fauces,  and  less  liable  to  leave  that  disagreeable  impression 
on  the  palate  behind  them, which  renders  such  medicines  often  so  offensive  that  it  becomes 
difficult  to  administer  them.  While  preparing  the  jelly,  opportunity  is  also  offered  for  incor- 
porating sugar  and  aromatics  so  as  very  much  to  cover  the  offensive  taste  and  odour  of  the 
oil.  The  same  remarks  are  applicable  to  the  resinous  juices,  as  copaiba  and  some  varieties 
of  turpentine,  liquid  balsam  of  Tolu,  «&c.  The  following  is  a  formula  recommended  by 
Messrs.  Ed.  Parrish  and  Wm.  C.  Bakes.  "Take  of  the  fixed  oil  or  liquid  resin  atroyounce; 
honey,  syrup,  each,  half  a  troyoimce ;  gum  arabic,  in  powder,  two  drachms;  Russian  isin- 
glass,/o?'!fy(7rf?in.s;  orange-flower  water,  six  fuidrachms.  Dissolve  the  isinglass,  with  the 
aid  of  heat,  in  half  a  fluidounce  of  the  orange-flower  water,  replacing  the  water  as  it  evapo- 
rates. Triturate  the  other  ingredients,  with  the  remainder  of  the  orange-flower  water, 
into  a  homogeneous  mass  in  a  warmed  mortar,  then  add  the  hot  solution  of  isinglass,  stir 
the  mixture  as  it  cools,  and  set  it  aside  to  gelatinize."  {A7n.  Journ.  of  Pharm.,  Jan.  1861, 
p.  4.)  Any  other  aromatic  water  may  be  substituted  for  that  of  the  orange-flower,  and 
cinnamon  water  diluted  with  an  equal  measure  of  pure  water  would  probably  better  cover 
the  offensive  taste.  In  reference  to  cod-liver  oil,  the  bitter-almond  or  cherrj'-laurel  water 
would  be  still  more  eff'ectual ;  care,  however,  being  taken  in  this  case,  that  the  water  is 
duly  diluted,  lest  too  large  a  dose  of  it  might  be  administered.  W. 

KALMIA  LATIFOLIA.  Laurel.  Mountain  Laurel.  Broad-leaf ed  Laurel.  Calico-hush. 
This  well-known  evergreen  inhabits  all  sections  of  the  United  States,  being  especially 
abundant  on  the  sides  of  hills  and  mountains,  which  it  adorns  in  summer  with  its  elegant 
flowers.  It  is  from  three  to  ten  feet  in  height.  The  leaves  are  possessed  of  poisonous, 
narcotic  properties,  and  have  been  used  in  medicine.  They  havf?  been  analyzed  by  Mr. 
Charles  Bullock,  of  Philadelphia,  and  found  to  contain  gum,  tannic  acid,  resin,  chloro- 
phyll, fatty  matter,  a  substance  resembling  mannite,  an  acrid  principle,  wax,  extractive, 
albumen,  yellow  colouring  matter,  lignin,  and  salts  of  potassa,  lime,  and  iron.  [Am.  Journ. 
of  Pharm.,  xx.  264.)  They  are  said  to  prove  fatal  to  sheep  and  some  other  animals,  but 
are  eaten  with  impunity  by  deer,  goats,  and  partridges.     Dr.  Barton  states,  in  his  "  Col- 
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loctions,"  that  the  Indinns  somotimcm  uso  a  docoction  of  the  Icnvcs  to  destroy  thom«dvct. 
It  i»  8uid  tliut  dfuth  hus  be«!ii  ufcusioiicd  by  entiri;r  the  fle»h  of  ])urtridf;<-)t  and  iiheu^antA 
which  havo  ft-d  upon  thi-in  during  winter.  Dr.  N.  Shoenuiker  j»uhli«hed,  in  the  North 
American  Medical  and  Surgical  Journal,  two  cn&eg  of  jKjisoniue  whicii  r<'hullod  from  eating 
a  phoaaant,  iu  the  craw  of  which  laurel  loaves  were  found.  The  Hyiu]>toni)i  were  nau»ea, 
temjwrary  blindnoas,  pain  in  the  head,  dyspnwa,  pallid  countenance,  cold  extninitieg,  and 
a  very  feeble  pulse,  which  in  one  ca«e  was  f(»r  xomo  time  absent  at  the  wriut,  in  the 
other  beat  only  forty  strokes  iu  the  minute.  In  both  cases  relief  was  aff(jrded  by  vomiting, 
produced  by  a'tublespoonful  of  flour  of  mustard  mixed  with  warm  water.  A  ease  of  similur 
poisoniujj  Is  related  iu  the  Kdinbtiryk  Medical  Journal  (May,  18o<5,  p.  1014),  in  which 
epifjai'tric  tension  and  unejisino?s,  {^lowing  hi!at  of  the  beau,  lo^s  of  sight,  coldness  of  the 
extremities,  general  prostration,  and  twitehingf  of  the  muscles  were  the  prominent  symp- 
toms, followed  by  nausea  and  full  vomiting,  which  utlorded  some  relief.  But  feelings  of 
formication  and  weakness  of  the  limbs,  with  great  prostration  of  the  circulation,  remained 
for  several  hours,  requiring  the  use  of  stimulants. 

Dr.  Barton  was  informed  that  the  powdered  leaves  were  employed  by  an  empiric  with 
success  in  certain  stages  of  fever ;  and  Dr.  Thomas,  in  an  inaugural  dissertuvion,  published 
at  Philadelphia,  A.  D.  1802,  states  that  an  obstinate  case  of  diarrhoea  was  cured  by  a  de- 
coction, made  by  boiling  an  oimco  of  the  leaves  in  eight  ounces  of  water  down  to  four 
ounces.  Thirty  drops  were  given  six  times  a  day  ;  but  this  quantity  produced  vertigo,  and 
the  dose  was  afterwards  repeated  only  four  tinjes  daily.  The  leaves  are  said  to  have  been 
used  advantageously  in  syphilis.  Externally  applied,  in  the  shape  of  ointment  or  decoc- 
tion, they  have  been  found  useful  in  tinea  capitis,  psora,  and  other  cutaneous  affections ; 
but  caution  is  necessary  in  their  aj)plication,  as,  according  to  Dr.  Barton,  nervous  symp- 
toms have  resulted  from  the  external  use  of  the  decoction.  Dr.  Bigelow  has  seen  the 
recently  powdered  leaves  given  in  doses  of  from  ten  to  twenty  grains,  without  perceptible 
effect. 

It  is  probable  that  other  species  of  Kahnia,  as  K.  angustifolia  or  sheep-laurel,  and  K. 
glauca  or  swamp-laurel,  have  properties  identical  with  those  of  K.  latifolia.  A  decoction  of 
the  leaves  of  K.  angustifolia  is  used  by  the  negroes  of  North  Carolina  as  a  wash  for  an 
ulcerative  affection  between  the  toes.  W. 

LABDANUM.  Ladanum.  A  resinous  substance,  obtained  from  various  species  of 
Cistus,  especially  C.  Creticus,  C.  ladaniferus,  and  C.  Immfolius,  small  evergreen  shrubs,  in- 
habiting the  islands  of  the  Grecian  Archipelago,  and  the  different  countries  bordering  on 
the  Mediterranean.  Upon  the  leaves  and  branches  of  these  shrubs  a  juice  exudes,  which 
is  collected  by  means  of  an  instrument  resembling  a  rake,  with  leather  thongs  instead  of 
teeth,  which  is  drawn  over  the  plant.  The  juice  adheres  to  the  pieces  of  leather,  and  is 
afterwards  separated.  It  is  said  that  labdanum  was  formerly  collected  by  combing  the 
beards  of  goats  which  had  been  browsing  upon  the  leaves  of  the  cistus ;  and  Landerer 
states  that  it  is  at  the  present  time  gathered  in  the  same  way  in  Cyprus  from  sheep, 
whose  fleeces  become  loaded  with  it  while  they  are  pasturing.  (See  Pharm.  Joum. ,  xi.  6.) 
It  comes  chiefly  from  the  Grecian  Islands.  Two  varieties  exist  in  commerce.  The  purest 
labdanum  is  in  masses  of  varioiu  sizes,  sometimes  weighing  several  pounds,  enclosed  in 
bladders,  dark-red  almost  black  externally,  grayish  internally  when  first  broken,  of  the 
consistence  of  a  plaster,  softening  in  the  hand  and  becoming  adhesive,  of  an  agreeable 
balsamic  odour  like  th.at  of  amber,  and  of  a  bittc^r,  balsamic,  somewhat  acrid  taste.  It  is 
very  inflammable,  burning  with  a  clear  flame.  On  exposuie  it  becomes  dry,  porous,  and 
brittle.  Little  of  this  variety  is  found  in  the  markets.  Common  labdanum  is  in  contorted 
or  spiral  pieces,  light,  porous,  blackish-gray,  hard  and  brittle,  not  softening  between  the 
fingers,  similar  in  odour  and  taste  to  the  preceding  variety,  but  less  inflammable,  and 
mixed  with  sand  and  other  earthy  matters,  which  are  obvious  to  the  sight.  A  specimen 
exhibited  at  the  International  Exhibition  of  1862,  at  London,  was  in  flattish  pieces,  an 
inch  or  more  thick,  with  remains  of  leaves  on  one  side,  of  a  very  dark  greenish-brown 
colour,  and  a  granular  somewhat  shining  fracture.  Guibourt  found  in  100  parts  of  the 
labdanum  in  masses,  86  parts  of  resin  with  a  little  volatile  oil,  7  of  wax,  1  of  watery  ex- 
tract, and  6  of  earthy  substances  and  hair.  In  the  contorted  variety,  Pelletier  found  20 
per  cent,  of  resin,  8-6  of  gum  with  raalate  of  lime,  0-6  of  malic  acid,  19  of  wax,  19  of 
volatile  oil  including  loss,  and  72  of  ferruginous  sand. 

Labdanum  is  a  stimulant  expectorant,  and  was  formerly  given  in  catarrhal  and  dysen- 
teric art'ections.  At  present  it  is  employed  in  plasters,  but  seldom  even  for  that  purpose 
in  the  United  States.     It  is  sometimes  used  in  fumigation.  W. 

LAC.  A  resinous  substance  obtained  from  several  trees  growing  in  the  East  Indies, 
particularly  from  Croton  Ineciferum,  and  two  species  of  Ficus,  F.  religiosa,  and  F.  Indiea. 
It  is  found  in  the  form  of  a  crust,  «urrounding  the  twigs  or  extreme  branches,  and  is 
generally  supposed  to  be  an  exudation  from  the  bark,  owing  to  the  puncture  of  an  insect, 
belonging  to  the  genus  Coccus,  and  denominated  C.  Lacca.  By  some  it  is  thought  to  bo 
an  exudation  from  the  bodies  of  the  insects  themselves,  which  collect  in  great  numbers 
upon  the  twigs,  and  are  embedded  in  the  concreted  juice,  through  which  the  young  in- 
sects eat  a  passage  and  escape.  Several  varieties  are  known  in  commerce.  The  most 
common  are  stick-lac,  aeed-lac,  and  shelUlcus. 
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Siiek-lac  is  the  resin  as  taken  from  the  tree,  still  encrusting  the  small  twigs  around  which 
it  originally  concreted.  It  is  of  a  deep  reddish-brown  colour,  of  a  shining  fracture,  trans- 
lucent at  the  edges,  inodorous,  and  of  an  astringent,  slightly  bitterish  taste.  Its  external 
surface  is  perforated  with  numerous  minute  pores,  as  if  made  by  a  needle ;  and  when 
broken  it  exhibits  many  oblong  cells,  often  containing  the  dead  insect.  When  chewed  it 
colours  the  saliva  beautifully  red,  and,  when  burnt,  diffuses  a  strong,  agreeable  odour. 
It  is  in  great  measure  soluble  in  alcohol. 

Seed-lac  consists  of  minute  irregular  fragments,  broken  from  the  twigs,  and  partially 
exhausted  by  water.  It  is  of  a  light  or  dark-brown  colour,  inclining  to  red  or  yellow, 
feebly  shining,  almost  tasteless,  and  capable  of  imparting  to  water  less  colour  than  the 
stick-lac  sometimes  scarcely  colouring  it  at  all.  It  is  occasionally  mixed  with  small 
fragments  of  the  twigs. 

Shell-lac  is  prepared  by  melting  the  stick-lac  or  seed-lac,  previously  deprived  of  its  soluble 
colouring  matter,  straining  it,  and  pouring  it  upon  a  flat  smooth  surface  to  harden.  It  is 
in  thin  fragments  of  various  sizes,  from  half  a  line  to  a  line  thick,  often  somewhat  curved, 
of  a  lighter  or  darker  brown  colour  inclining  more  or  less  to  red  or  yellow,  shining,  more 
or  less  transparent,  hard  and  brittle,  inodorous  and  insipid,  insoluble  in  water,  but  easily 
and  almost  entirely  soluble  in  alcohol,  especially  with  the  aid  of  heat.  According  to  Ober- 
dorfl'er,  cold  ether  takes  from  shell-lac  only  about  5  per  cent.,  consisting  of  wax;  and 
adulteration  with  resins  soluble  in  ether  is  thus  readily  detected.  (See  Am.  Journ.  of 
Pharm.,  July,  1861,  p.  313.) 

A  variety  of  lac  is  mentioned  by  writers  in  the  form  of  cakes,  called  cake-lac  or  lump- 
lac  (lacca  in  placentis) ;  but  this  is  at  present  rare  in  commerce. 

According  to  John,  lac  consists  of  resin,  colouring  matter,  a  peculiar  principle  insoluble 
in  alcohol,  ether,  or  water,  called  laccin,  a  little  wax,  and  various  saline  matters  in  small 
proportion.  The  resin,  according  to  Unverdorben,  consists  of  several  distinct  resinous 
principles  differing  in  their  solubility  in  alcohol  and  ether.  The  laccin  is  nearly  or  quite 
wanting  in  shell-lac,  which  also  contains  scarcely  any  of  the  colouring  principle.  Mr. 
Hatchett  found  in  stick-lac  68  per  cent,  of  resin,  and  10  of  colouring  matter  ;  in  seed-lac 
88-5  per  cent,  of  resin,  and  2-5  of  colouring  water  ;  in  shell-lac  90-9  per  cent,  of  resin, 
and  0"5  of  colouring  matter.  The  other  constituents,  accdrding  to  this  chemist,  are  wax 
and  gluten,  besides  foreign  matters.  M.  Schapringer  gives  a  method  of  detecting  lac  in 
any  mixture,  through  the  property  of  its  colouring  matter,  which  he  calls  coccine,  of  being 
deep-red  in  acid  solutions,  and  becoming  violet  upon  the  neutralization  of  the  acid  by  an 
alkali.  To  the  suspected  substance  an  excess  of  acetic  or  muriatic  acid  is  added ;  the 
turbid  liquid  is  heated  till  it  becomes  limpid,  and  the  resin  has  agglomerated ;  after 
which  the  liquid  is  decanted,  and  ammonia  is  added  in  excess.  The  red  colour,  more  or 
less  violet,  will  soon  become  manifest  if  lac  is  present.  A  quarter  of  a  grain  of  the 
lightest-coloured  lac  found  in  commerce  may  be  thus  revealed.  (Jourti.  de  Fharm., 
4e  ser.,  v.  239.) 

Lac  in  its  crude  state  is  slightly  astringent,  and  was  formerly  used  in  medicine  ;  but  at 
present  it  is  not  employed.  Shell-lac  is  wholly  inert.  Stick-lac  and  seed-lac  are  used  on 
account  of  the  colouring  principle  which  they  contain.  Shell-lac,  as  well  as  the  other 
varieties  deprived  of  their  colouring  matter,  is  applied  to  numerous  purposes  in  the  arts. 
It  is  the  chief  constituent  of  sealing  wax.  The  best  red  sealing  wax  is  made  by  melting 
together,  with  a  very  gentle  heat,  48  parts  of  shell-lac,  19  of  Venice  turpentine,  and  1  of 
balsam  of  Pern,  and  mixing  with  the  melted  mass  32  parts  of  finely  powdered  cinnabar. 
But  common  resin  is  often  substituted  in  part  for  the  lac,  and  a  mixture  of  red  lead  and 
chalk  for  the  cinnabar.  The  best  black  sealing  wax  consists  of  60  parts  of  lac,  10  of  tur- 
pentine, and  30  of  levigated  bone-black  ;  the  best  yellow  sealing  wax,  of  60  parts  of  lac, 
12  of  turpentine,  and  24  of  chromate  of  lead.  (Berzelius.)  Lac  is  also  used  as  a  varnish, 
and  forms  an  excellent  cement  for  broken  porcelain  and  earthenware.  For  a  method  of 
preparing  a  colourless  varnish  from  lac  the  reader  is  referred  to  the  Pharmaceutical  Joui~>ral 
(Dec.  1864,  p.  338).  Lac  has  been  highly  recommended  as  an  adhesive  material  for  the 
dressing  of  wounds,  ulcers,  &c.  It  is  prepared  for  use  by  dissolving,  with  the  aid  of  a 
gentle  heat,  in  alcohol  contained  in  a  glass  bottle,  sufficient  lac  to  give  it  a  gelatinous 
consistence,  and  then  closing  the  bottle.  It  is  used  by  simply  spreading  it  on  the  bmid- 
ages.  '  W. 

LACTATE  OP  ZINC.  Zinci  Lactas.  This  salt  may  be  prepared  by  first  obtaining 
lactate  of  potassa  by  double  decomposition  between  lactateof  lime  and  carbonate  of  potassa, 
and  then  adding  the  solution  of  the  alkaline  lactate,  filtered  from  the  carbonate  of  lime, 
to  one  of  acetate  of  zinc.  By  a  new  double  decomposition,  lactate  of  zinc,  on  account  of 
its  sparing  solubility  in  cold  water,  is  deposited  in  crystals,  and  acetate  of  potassa  remains 
in  solution.  The  crystals  may  be  purified  by  dissolving  them  in  boiling  water,  and  re- 
crystallizing.  This  salt  is  in  the  form  of  white  plates,  soluble  in  sixty  parts  of  cold 
water,  and  six  at  the  boiling  temperature.  It  is  insoluble  in  alcohol.  Its  taste  is  highly 
saccharine,  with  a  styptic  a'fter-taste.  Exposed  to  heat  it  bears  a  temperature  of  392° 
without  decomposition. 

Lactate  of  zinc  was  brought  forward  by  M.  Herpin  as  a  remedy  in  epilepsy ;  and, 
after  a  trial  of  it  in  this  disease  for  nearly  two  years,  he  concluded  that  it  is  at  least  as 
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efficacious  aa  tho  oxido,  with  the  ndvnntages  of  being  hotter  homo,  and  more  easily  taken. 
Tho  doso  is  two  grains  threo  times  a  day,  given  in  pill,  and  grudiiuily  increased  until 
it  amounts  to  ten  grains.  Tho  hest  time  for  taking  it  is  about  an  hour  after  meals.  In 
M.  llorpin's  cases  it  was  continued  for  froni  Ave  to  twelve  months.  B. 

LAKKS.  These  are  compounds  of  vegetable  or  animal  colouring  principles  with 
alumina  or  other  metallic  oxide,  and  are  usually  obtained  by  adding  ulum  or  bichloride 
of  tin  to  the  solution  of  the  colouring  matter  in  water,  and  precipitating  by  means  of 
an  alkali.  Tho  alumina  or  oxide  of  tin  unites  with  tho  colouring  matter  at  the  moment 
of  separation,  and  forms  an  insoluble  compound.  Lakes  are  obtained  in  this  way 
from  cochineal,  madder,  Brazil  wood,  »eed-lac,  French  berries,  &c.  They  are  used  in 
painting.  W. 

LAUHUS  NOBILIS.  TheBayTree.  Thefruitofthistree,commonlycfllled  ftayj^v-iea, 
was  one  of  the  offieinals  of  the  lute  London  Pharmaeoposia,  but  has  been  omitted  in  the 
British.  The  tree  belongs  to  Ennoandria  Monogynia  in  theLinntean  system,  and  to  the 
natural  order  of  Lauraceae.  The  following  is  the  generic  character  of  Luurus  as  given  by 
Lindley  in  his  Flora  Medica.  "  JP/owcrs  dioecious  or  hermaphrodite,  involucrated.  Calyx 
lour-ptirted  ;  segments  equal,  deciduous.  Fertile  s^rtjncna  twelve  in  three  rows  ;  the  outer 
alternate  with  the  segments  of  the  calyx  ;  all  with  two  glands  in  the  middle  or  above  it. 
Anthers  oblong,  two-celled,  all  looking  inwards.  Fertile  flowers  with  two  to  four  castrated 
males  surrounding  the  ovary.  Stigma  capitate.  Fruit  succulent,  seated  in  the  irregular 
base  of  the  calyx.  Umbels  axillary,  stalked."  Laurus  nobilis  is  an  evergreen  tree,  attain- 
ing in  its  native  climate  the  height  of  twenty  or  thirty  feet.  Its  leaves  are  alternate,  on 
short  petioles,  oval-lanocolate,  entire,  sometimes  wavy,  veined,  of  a  firm  texture, smooth, 
shining,  deep-green  upon  their  upper  surface,  paler  beneath.  The  flowers  are  dioecious,  of 
ft  yellowish-white  colour,  and  placed,  in  small  clasters  of  three  or  four  together,  upon  a 
common  peduncle  in  the  axils  of  tho  leaves.  The  corolla  is  divided  into  four  oval  seg- 
ments. The  fruit  is  an  oval  berry,  of  the  size  of  a  small  cherry,  and  when  ripe  of  a  dark- 
purple,  nearly  black  colour.  The  bay  tree,  so  famous  among  the  ancients,  is  a  native  of 
the  countries  bordering  on  the  Mediterranean.  Its  leaves  and  fruit,  and  an  oil  expressed 
from  the  latter,  are  the  parts  used. 

The  leaves  have  a  fragrant  odour,  especially  when  bruised,  and  a  bitter,  aromatic,  some- 
what astringent  taste.  They  yield  by  distillation  a  greenish-yellow  volatile  oil,  upon 
which  their  properties  chiefly  depend.  Water  distilled  from  them  has  their  peculiar 
odour.  The  hemes  when  dried  are  black  and  wrinkled,  and  contain  two  oval  fatty  seeds, 
within  a  thin,  friable  envelope;  or  they  may  be  considered  as  drupes,  with  a  kernel  di- 
visible into  two  lobes.  They  have  tho  same  aromatic  odour  and  taste  as  the  leaves,  but 
are  more  pungent.  Besides  an  essential  oil,  they  contain  also  a  fixed  oil,  which  may  be 
separated  by  expression  ordecoction.  The  expressed  oil,  which  is  obtained  from  the  fresh 
fruit,  is  concrete,  of  a  greenish  colour,  and  retains  a  portion  of  the  volatile  oil,  which 
renders  it  agreeably  aromatic.  Lard,  impregnated  with  the  odorous  principle  of  the 
berries,  and  coloured  green,  is  said  to  be  often  substituted  for  the  genuine  expressed  oil. 
The  sophistication  may  be  detected  by  means  of  boiling  alcohol,  which  dissolves  the 
laurel  oil.  The  leaves,  berries,  and  oil  of  the  bay  tree  are  excitant  and  narcotic  ;  but  at 
present  are  never  used  internally  as  medicines,  and  in  this  country  are  scarcely  em- 
ployed in  any  manner.  Their  chief  use  is  to  communicate  a  pleasant  odour  to  external 
remedies.  Dr.  A.  T.  Thomson  says  that  he  has  found  an  infusion  of  the  berries  useful 
in  impetigo.  W. 

LAWSONIA  INEKMIS.  Henna  Plant.  This  belongs  to  Octandria  Monogynia  in  the 
Linnrean  system,  and  to  the  natural  family  of  Salicariaa.  It  is  a  shrub  growing  in  the  Le- 
v.int,  Egypt,  Persia,  and  India,  and  well  known  as  the  source  of  a  dye-stuff  denominated 
henna,  much  used  throughout  the  Mahomcdan  countries  of  the  East.  It  is  largely  cul- 
tivated in  Egypt.  The  flowers  have  a  strong  pungent  odour;  and  a  distilled  water  is 
prepared  from  them,  used  by  the  women  as  a  cosmetic.  The  fruit  is  thought  to  have  om- 
menagogue  properties.  But  the  leaves  are  the  part  which  constitute  the  henna  of  com- 
merce. They  are  used  by  the  females  to  give  an  orange  colour  to  their  feet  and  hands, 
and  a  golden  hue  to  their  hair.  They  are  also  employed  to  stain  common  wood  in  imi- 
tation of  mahogany.  Henna  is  in  tho  form  of  powder,  which  is  strongly  astringent.  It 
has  been  chemically  examined  by  Abd-el-Aziz,  of  Cairo,  Egypt,  a  former  pupil  in  tho 
laboratory  fordyeing,  connected  with  the  famous  manufacture  of  the  Gobelins  at  Paris. 
Ho  found  in  it  a  brown  substance,  of  a  rcsinoid  fracture,  having  the  chemical  properties 
which  charaeterize  the  tannins,  and  therefore  named  by  him  hennotannic  acid.  (Joum. 
de  Pharm.,  Janv.  1863,  p.  3-5.)  Henna  is  used  in  medicine,  both  internally  and  locally, 
as  a  remedy  in  leprosy  and  other  aflfoctions  of  tho  skin.  The  fresh  juice  of  the  plant  is 
said  by  Ainslie  to  be  applied  to  the  same  pui7)O80.   (Merat  et  De  Lens.)  W. 

LEDUM  PALUSTRE.  Marsh  Tea.  Rosmannus  Sylvestris.  A  small  evergreen  shrub, 
growing  in  swamns  and  other  wet  places  in  the  northern  parts  of  Europe,  Asia,  and 
America,  and  in  tne  mountainous  regions  of  more  southern  latitudes.  The  leaves  have  a 
balsamic  odour,  and  an  aromatic,  camphorous,  bitter  taste ;  and  contain,  among  other 
ingredients,  volatile  oil  and  tannin.  They  are  thought  to  possess  narcotic  properties,  and 
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have  been  employed  in  exantliematous  diseases  to  allay  irritation,  in  hooping-cough,  in 
dysentery,  and  in  various  cutaneous  afl'ections,  particularly  leprosy  and  scabies.  In  com- 
plaints of  the  skin,  they'are  used  both  internally  and  externally  in  the  form  of  decoction. 
When  placed  among  clothes,  they  are  said  to  prevent  the  attacks  of  moths.  In  Germany 
the}'  are  sometimes  substituted  for  hops  in  the  preparation  of  beer.  Ledum  I aiifolium,  or 
Labrador  tea,  which  is  a  larger  plant  than  the  preceding,  is  a  native  of  North  America, 
growing  in  damp  places  in  Canada  and  the  northern  parts  of  the  United  States.  The 
leaves  have  an  agreeable  odour  and  taste,  and  are  esteemed  pectoral  and  tonic.  They 
are  said  to  have  been  used  as  a  substitute  for  tea  during  the  war  of  independence.      "W. 

LEEK.  Porrum.  The  Bulb  of  Allium  Porrum.  The  leek  is  a  biennial  bulbous  plant, 
growing  wild  in  Switzerland,  and  cultivated  in  the  gardens  of  Europe  and  this  country 
for  culinary  purposes.  All  parts  of  it  have  an  offensive  pungent  odour,  and  an  acrid 
taste,  dependent  on  an  essential  oil,  which  is  in  a  great  measure  dissipated  by  decoction, 
and  may  be  obtained  separate  by  distillation.  The  bulb,  which  is  the  medicinal  portion, 
consists  of  concentric  layers,  like  the  onion,  which  it  resembles  in  medical  properties, 
though  somewhat  milder.  It  is  generally  stimulant,  with  a  peculiar  direction  to  the  kid- 
neys. The  expressed  juice  may  be  given  in  the  dose  of  a  tluidrachm,  mixed  with  syrup. 
This  species  of  Allium  is  not  used  medicinally  in  the  United  States.  "VV. 

LEONURUS  CAKDIACA.  Common  Moth er^vort.  {Graf  s  Manual, -p.  S17.)  A  peren- 
nial labiate  herb,  thought  to  be  of  foreign  origin,  but  growing  wild  in  this  country  in 
waste  places,  around  dwellings,  &c.  The  whole  plant  is  used.  It  has  a  peculiar  aromatic 
odour  and  a  bitterish  somewhat  pungent  taste,  which  it  no  doubt  owes  to  a  volatile  oil. 
Its  vernacular  name  implies  its  possession,  in  common  estimation,  of  some  influence  over 
the  uterine  functions  ;  and,  in  the  form  of  infusion  or  decoction,  it  is  sometimes  used  in 
amenorrhcea,  suppression  of  the  lochia,  and  in  hysterical  affections.  "W. 

LIATRIS  SPICATA  Gay-feather.  Button  Snakeroot.  An  indigenous  perennial  plant, 
growing  in  natural  meadows  and  moist  grounds  throughout  the  Middle  and  Southern 
States.  It  has  a  tuberous  root,  and  an  erect  annual  stem,  which  terminates  in  a  spike  of 
beautiful,  purple,  compound  flowers,  appearing  in  August.  The  root  is  said  by  Schocpf 
to  have  a  torebinthinate  odour;  and  a  warm,  bitterish,  terebinthinate  taste;  to  be  pos- 
sessed of  diuretic  properties;  and  to  be  useful  in  gonorrhoea  and  sorethroat;  being  em- 
ployed internally  in  the  shape  of  decoction  in  the  former  complaint,  and  as  a  gargle  in 
the  latter.  Pursh  informs  us  that  L.  seariosa  and  L.  squari-osa  are  known  in  Virginia, 
Kentucky,  and  the  Carolinas,  by  the  name  oi  rattlesnake^ s  master;  and  that  their  roots 
are  employed  to  cure  the  bite  of  the  rattlesnake,  being  bruised  and  applied  directly  to 
the  wound,  while  their  decoction  in  milk  is  taken  internally.  According  to  Dr.  William 
P.  C.  Barton,  all  the  tuberous  rooted  species  of  Liatris  are  active  plants,  and  appear  to 
be  diuretic.  W. 

LIGUSTICUM  LEVISTICUM.  Lavage.  An  umbelliferous  plant,  growing  wild  in 
the  South  of  Europe,  and  cultivated  in  gardens.  The  whole  plant  has  a  strong,  sweetish, 
aromatic  odour,  and  a  warm,  pungent  taste.  When  wounded  it  emits  a  yellow,  opaque 
juice,  which  concretes  into  a  brownish  resinous  substance,  not  unlike  opopanax.  The 
roots,  stems,  leaves,  and  seeds  have  all  been  employed ;  but  the  last  have  the  aromatic 
properties  of  the  plant  in  the  highest  degree.  They  are  small,  ovate-oblong,  somewhat 
flattened,  curved,  strongly  ribbed,  and  oi^  a  yellowish-brown  colour.  The  medical  pro- 
perties of  lovage  are  closely  analogous  to  tho.se  of  angelica.  It  is  a  stimulant  aromatic, 
and  has  been  employed  as  a  carminative,  diaphoretic,  and  emmenagogue.  The  best  form 
for  administration  is  that  of  infusion.  The  colouring  principle  hais  been  isolated  by  M. 
J.  Nickles,  who  gives  it  the  name  of  ligiiUn,  and  suggests  an  important  application  of  it 
that  may  be  made  in  testing  drinking  water.  If  a  drop  of  its  alcoholic  or  aqueous 
solution  is  made  to  fall  into  distilled  water,  it  imparts  to  the  liquid  its  OAvn  fine  crimson 
red  colour,  which  undergoes  no  change;  but  if  limestone  water  be  substituted,  the  red 
colour  disappears  in  a  few  seconds,  and  is  followed  by  a  beautiful  blue.  iJourn.  de  Pharm., 
Mai,  1859,  p.  329.)  W. 

LIGUSTRUM  VULGARE.  Privet.  A  shrub  from  four  to  ten  feet  in  height,  growing 
wild  both  in  Europe  and  the  United  States,  usually  in  hedges  and  by  the  roadside.  The 
leaves,  which  have  an  astringent,  bitter  taste,  &ndit\\&  fowers,  which  are  small,  snow- 
white,  and  of  an  agreeable  odour,  have  been  used  in  the  form  of  decoction,  in  sorethroat, 
and  aphthous  and  scorbutic  ulceration  of  the  mouth.  The  berries  are  black,  have  a  sweet- 
ish bitter  taste,  and  are  said  to  possess  purgative  properties,  and  to  colour  the  urinebrown. 
They  are  sometimes  used  for  dyeing.  The  case  of  a  child,  between  two  and  three  years  old, 
is  recorded  by  Mr.  James  Cheese  in  the  Lond.  Pharm.  Journ.  (2d  ser.,  viii.  607),  in  which 
the  eating  of  privet  berries  appeared  to  be  the  remote  cause  of  death,  having  induced  ac- 
tive purgation,  and  probably  set  on  foot  an  inflammation  of  the  bovvels,  which  ultimately 
proved  fotal.  The  bark  was  analyzed  by  M.  G.  Potex,  who  found  a  peculiar  substance, 
which  he  denominated  ^i^fjis^rm,  besides  mannite,  sugar,  muco-saccharine  matter,  starch, 
chlorophyll,  bitter  extractive,  bitter  resin,  tannin,  albumen,  and  salts.  (Am.  Journ.  of 
Pharm.,  xii.  347.)  W. 

LILIUM  CANDIDUM.   Common  White  Lily.  This  well  known  plant  is  a  native  of 
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Syria  and  A^ia  Minor,  but  has  be^n  lonp  cultivatfd  in  gardens.  The  bulb,  which  consisU 
ox  imbricateil  fleshy  souics,  is  without  odour,  but  liiut  ii  peculiar,  dii»agreeiihl(.',  somewhat 
bittor,  anil  uiueihiKinous  tasto.  It  contains  much  mucilage,  and  a  small  proportion  of  an 
acrid  itrinciple,  which  is  dissipated  or  destroyed  by  roiwting  or  boiling.  In  the  recent 
Btate,  It  ih  said  to  havo  been  employed  with  advantage  in  droj)sy.  lioiled  with  water  or 
milk,  it  f<»rm8  a  good  emollient  cataplasm,  more  used  in  popular  than  in  regular  practice. 
The  flowers  have  an  agreeable  odour,  which  they  impart  to  oil  or  lard  ;  and  an  ointment 
or  lininjo!\t  is  sometimes  prepared  from  them,  and  used  as  a  soothing  application  in  ex- 
ternal inflammations.  A  case  is  recorded  by  Dr.  Jett'ries  Wyniun,  of  Boston,  in  which  a 
little  girl  apju-ared  to  have  been  poisoned  by  the  pollen  of  the  tiger  lily  (lAlium  bulbifc' 
rumi),  which  the  child  had  introduced  into  her  nostrils  and  probably  swallowed.  She 
•was  affected  with  vomiting,  purging,  drowsiness,  &c.,  from  which,  however,  she  recov- 
ered. {Am.  Journ.  of  Med.  Sci  ,  Jan.  1803,  p.  27I.)  W. 

LINT.  As  an  object  of  great  importance  to  the  surgeon,  aud  a  necessary  article  of  sale 
to  the  apothecary,  this  seems  not  only  to  admit,  but  to  require  a  brief  notice  in  thettresent 
place.  The  term  lint  strictly  sneaking  is  applicable,  as  its  name  implies,  to  a  substance 
prepared  from  linen.  It  is  in  fact  linen  made  soft  and  somewhat  fleecy  by  various  me- 
chanical processes,  so  as  to  render  it  suitable  for  the  dressing  of  wounds.  The  qualities 
required  in  good  lint  are  1.  perfect  softness  to  prevent  mechanical  irritation  to  the  wound, 
2.  looseness  of  texture  to  render  it  capable  of  absorbing  the  secretions  from  the  surfaces 
to  which  it  is  applied,  3.  a  certain  tenacity  so  that  it  may  receive  unctuous  dressings,  yet 
■with  a  facility  of  being  torn  in  one  direction,  and  4.  sufficient  firmness  of  fibre  to  prevent 
small  portions  from  bemg  easily  separated,  and  remaining  as  foreign  bodies  in  the  wound. 
As  formerly  and  still  frequently  made  for  domestic  purposes,  it  consists  of  old  linen  scraped 
by  means  of  a  knife  with  the  hand,  and  thusbrought  into  a  soft  flocculent  state,  almost  des- 
titute of  visible  fibres.  It  is  obvious  that,  though  this  answ^ers  some  of  the  above  requisi- 
tions, it  entirely  fails  to  answer  others,  and  is  unfit  for  general  surgical  use.  It  will  not 
readily  admit  of  the  application  of  cerates,  and  must  very  often  leave  portions  of  its  sub- 
stance in  the  wound,  to  serve  as  future  sources  of  irritation.  Much  better  is  the  old-fash- 
ioned lint,  made  by  machines  worked  by  the  hand.  This  was  formerly,  and  may  still  be 
made,  in  large  quantities.  Old  linen  was  used  for  the  purpose,  such  as  shirts,  sheets,  table- 
cloths, «fec  ,  and  generally  in  irregular  pieces.  This  was  tirstcleansed  thoroughly  by  wash- 
ing with  soap  and  water,  or  by  boiling  with  a  weak  ley  of  soda  or  pearlash.  Sometimes, 
when  coloured,  it  was  bleached  before  being  washed.  Thus  prepared,  it  was  operated  on 
by  a  simple  maciiinc,  in  which  the  rag,  wrapped  round  a  cylinder,  was  submitted  to  the 
interrupted  action  of  a  knife,  made  to  descend  upon  it  at  intervals  of  one-eighth  of  an 
inch,  so  as  to  cut  the  thread  in  one  direction.  On  being  removed  from  the  machine,  the 
cut  ends  of  the  thread  became  untwisted  and  loose,  so  as  to  give  a  flossy  character  to  the 
fabric.  To  render  it  smooth,  it  was  passed  through  rollers,  and  its  ragged  edges  were 
trimmed.  Of  course  it  had  difterent  degrees  of  fineness  according  to  the  character  of  the 
rags  used;  and  this  diversity  rendered  it  fit  for  different  purposes  ;  the  finer  pieces  being 
used  merely  as  a  dressing  with  unctuous  matter  to  exclude  the  air,  while  the  thicker  were 
better  adapted  to  the  absorption  of  the  liquid  secretions. 

In  the  progress  of  improvement,  machines  were  invented  and  patented  for  manufactur- 
ing lint  on  the  large  scale.  Thus  made,  it  is  distinguished  in  the  shops  as  patent  lint.  This 
is  generally  prepared  out  of  cloth  manufactured  for  the  purpose,  and  therefore  has  what- 
ever advantage  may  be  derived  from  uniformity  of  shape  and  consistence.  In  other  re- 
spects, it  is  doubtful  whether  it  has  any  superiority  over  the  old-fashioned  article ;  espe- 
cially, as,  in  consequence  of  competition,  cotton,  being  the  cheaper  article,  has  frequently 
been  in  part  or  altogether  substituted  for  linen.  It  is  said  that  lint  may  be  rapidly  pre- 
pared, by  attaching  a  piece  of  linen  to  the  toothed  cylinder  of  the  common  carding  ma- 
chine.  {Med.  and  Surg.  Reporter,  Oct.  4,  1862.) 

Cotton  is  in  several  respects  inferior  to  linen  for  the  preparation  of  lint ;  and,  unless  its 
presence  in  any  manufactured  article  sold  by  this  name  be  made  known,  itshould  be  looked 
on  as  a  fraudulent  substitution.  Its  fibre  is  less  soft  and  therefore  more  likely  to  irritate; 
it  has  much  less  absorbing  power  ;  and  it  conveys  heat  less  rapidly.  The  following  are 
methods  by  which  it  may  bedistinguished.  {Dr.KUner.)  1.  A  linen  thread  when  heklerect, 
and  set  on  fire,  appears,  after  the  flame  is  extinguished,  in  a  smooth  continuous  form,  while 
cotton  thread  similarly  treated  has  a  tufted  aspect.  2.  Under  a  microscope  which  magni- 
fies 300  diameters,  the  linen  fibre  appears  to  be  a  straight  nearly  solid  cylinder,  with  a 
slender  central  canal ;  the  cotton,  flattened  as  a  piece  of  tape,  with  a  wide  canal,  and 
often  twitted  like  a  corkscrew.     3.  The  potassa  test,  proposed  by  Bottger,  consists  in  ex- 

Josing  the  doubtful  substance  to  the  action  of  a  boiling  concentrated  solution  of  potassa. 
f  made  of  linen,  it  will  in  two  minutes  assume  a  deep-yellow  colour  ;  if  of  cotton,  it  will 
either  remain  colourless,  or  will  become  very  faintly  yellow  ;  and  if  the  texture  be  com- 
posed of  both ,  it  will  exh  ibit  a  streaked  or  mottled  aspect.  The  examination  must  be  quickly 
made,  as  the  yellow  colour  of  the  potassa  becomes  faint  with  time.  4.  Sulphtiric  acid  dis- 
solves the  linen  fibre,  while  it  leaves  that  of  cotton  little  changed.  6.  Linen  thoroughly 
oiled  has  the  transparent  appearance  of  oiled  paper;  cotton  remains  white  and  opaque. 
6.  Tinctures  of  all  organic  red  dye-stuflfs,  as  cochineal,  madder,  &c.,  give  a  much  deeper 
colour  to  linen  than  to  cotton,  and  cause  a  mottled  appearance  when  the  two  are  mixed. 
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Tow,  and  hemp  in  the  state  of  oakum,  have  been  employed  for  dressing  wounds  ;  but 
they  arc  only  applicable  as  exterior  dressings  to  absorb  the  pus,  when  the  discharge  of 
this  is  very  coj)ious.  Dr.  L.  A.  Sayre,  Surgeon  of  Bellevue  Hospital,  N.  Y.,  has  found 
picked  oakum  preferable  to  lint  as  an  immediate  dressing  to  suppurating  wounds,  and  as- 
cribes its  superiority  to  certain  mechanical  advantages  as  regards  absorption.  {Bost.  Med. 
and  Surg.  Journ.,  Ixvii.  84.)  Without  adopting  the  theory,  we  may  well  admit  the  fact 
in  certain  cases;  as  few  local  applications  are  more  efficient  than  tar  properly  used  in 
promoting  granulation  in  indolent  suppurating  surfaces  ;  and  oakum  consists  of  hemp 
saturated  with  tar.  Charpie.  so  much  used  by  Prench  surgeons  in  dressing  wounds  from 
the  bottom,  generally  consists  of  bundles  of  straight  threads,  each  four  or  five  inches 
long,  made  by  unravelling  old  rather  coarse  linen.  It  is  much  inferior  as  a  dressing  for 
wounds  to  our  best  forms  of  lint.  On  the  subject  of  lint,  we  would  refer  the  reader  to  an 
article  in  the  Pharmaceutical  Journal  (x.  241) ;  and  to  another  in  the  Atnerican  Journal 
of  Pharmacy  (July,  1861,  p.  359).  W. 

LINUM  CATHAETICUM.  Purging  Flax.  Thishasbeenbroughthitherfrom  thefirst 
part  of  the  work,  because,  though  formerly  one  of  the  Edinburgh  officinals,  it  was  dis- 
carded in  the  preparation  of  the  present  British  standard.  The  character  of  the  genus 
to  which  this  plant  belongs  will  be  found  under  Linmn,  in  Part  I.  Purging  flax  is  an  an- 
nual plant,  six  or  eight  inches  high,  having  erect,  slender  stems,  dichotomous  near  the 
summit,  furnished  with  opposite,  obovate-lanceolate,  entire  leaves,  and  bearing  minute 
white  flowers,  the  petals  of  which  are  obovate  and  acute.  It  is  a  native  of  Europe,  and 
not  found  in  the  United  States,  where  it  is  never  employed  as  a  medicine.  The  whole  plant 
is  very  bitter,  and  somewhat  acrid,  and  imparts  its  virtues  to  water,  which  acquires  a 
yellow  colour.  It  appears  to  owe  its  activity  to  a  peculiar  drastic  principle,  which  has  re- 
ceived the  name  of  lini7i,  and  which  is  aiforded  most  largely  by  the  plant  after  the  flower 
has  fallen.  {Pharm.  Cent7-al  Blatt,  ISM, -p.  110.)  Purging  flax  formerly  enjoyed  some  repu- 
tation in  Europe  as  a  gentle  cathartic,  but  fell  into  disuse.  Attention  has  been  again 
called  to  it  as  an  excellent  remedy  in  musfular  rheumatism,  catarrhal  atfections,  and 
dropsy  with  disease  of  the  liver.  From  four  to  eight  grains  of  the  extract,  given  twice  or 
thrice  daily,  are  said  to  operate  as  a  purgative  and  diuretic,  without  inconvenience  to  the 
patient.  (Medical  Times,  Jul}',  1850.)  A  drachm  of  the  powder,  or  an  infusion  containing 
the  virtues  of  two  or  three  drachms  of  the  herb,  may  be  taken  for  a  dose.  W. 

LIQUIDAMBAE  STYKACIFLUA.  Sweet  Gum.  An  indigenous  tree,  growing  in 
different  parts  of  the  U.  States  from  New  England  to  Louisiana,  and  flourishing  also  in 
Mexico,  where,  as  well  as  in  our  Southern  States,  it  sometimes  attains  a  great  magnitude. 
In  warm  latitudes  a  balsamic  juice  flows  from  its  trunk  when  wounded.  This  has  at- 
tracted some  attention  in  Europe,  where  it  is  known  hy  the  iMymeai  liquidamber,  or  copabn 
balsam,  and  is  sometimes,  though  erroneously,  called  liguid  siorax.  It  is  not  aiforded 
by  the  trees  which  grow  in  the  Middle  Atlantic  States,  but  is  obtained  in  the  Western 
States  bordering  on  the  Ohio,  and  in  those  further  south,  as  far  as  Mexico.  It  is  a  liquid 
of  the  consistence  of  thin  honey,  more  or  less  transparent,  of  a  yellowish  colour,  of  a  pe- 
culiar, agreeable,  balsamic  odour,  and  a  bitter,  warm,  and  acrid  taste.  By  cold  itbecomes 
thicker  and  less  transparent.  It  concretes  also  by  time,  assuming  a  darker  colour.  It  is 
sometimes  collected  in  the  form  of  tears,  produced  by  the  spontaneous  concretion  of  the 
exuded  juice.  According  to  M.  Bonastre,  it  contains  a  colourless  volatile  oil,  a  semi-con- 
crete substance  which  rises  in  distillation  and  is  separated  from- the  water  bj^  ether,  a  mi- 
nute proportion  of  benzoic  acid,  a  yellow  colourins:  substance,  an  oleo-resin,  and  a  pecu- 
liar principle,  insoluble  in  water  and  cold  alcohol,  for  which  M.  Bonastre  proposes  the 
name  of  sfyracin.  The  proportion  of  benzoic  acid  is  greatly  increased  by  time.  Mr.  Hodg- 
son obtained  from  a  specimen  which  he  examined  4-2  per  cent.  {Journ.  of  the  Phil.  Col. 
of  Pharm., y\.  190.)  According  to  Mr.  Daniel  Hanbury,  the  acidcontained  in  itis  the  cin- 
namic,  as  is  the  case  in  all  the  products  of  the  liquidambar  trees.  [Am.  Journ.  of  Pharm., 
xxix.  478.)  Examined  by  Mr.  W.  P.  Creecy,  of  Mississippi,  it  was  found,  besides  a  vola- 
tile odorous  principle,  and  30  per  cent,  of  a  hard  resin,  to  contain  cinnamic  acid  as  the 
prominent  acid  ingredient,  yet  associated  with  a  small  proportion  of  benzoic  acid.  {Ibid., 
May,  1860,  p.  199.)  Prof.  Procter,  on  a  subsequent  examination  of  the  product,  could  not 
detect  benzoic  acid,  and  states  that  little,  if  any  of  that  acid  exists  in  it,  and  that  what 
had  been  taken  for  benzoic  acid  bvthe  earlier  examiners  was  really  the  cinnamic.  [Am. 
Journ.  of  Pharm.,  Jan.  1866,  p.  38.) 

Another  product  is  said  to  be  obtained  from  the  same  tree  by  boiling  the  j'oung  branches 
in  water,  and  skimming  off  the  fluid  which  rises  to  the  surface.  It  is  of  athicker  consist- 
ence and  darker  colour  than  the  preceding,  is  nearly  opaque,  and  abounds  in  impurities. 
This  also  has  been  confounded  with  liquid  storax,  which  it  resembles  in  properties, 
though  derived  from  a  different  source.  It  is  said  to  be  used  in  Texas  in  coughs.  (Gam- 
mage,  N.  0.  Med.  and  Surg.  Journ.,  xii.  686.) 

Liquidamber  may  be  employed  for  the  same  purpose  as  storax,  but  is  very  seldom  used, 
and  is  almost  unknown  in  the  shops  of  the  United  States.  The  concrete  juice  is  said  to  be 
chewed  in  the  Western  States  in  order  to  sweeten  the  breath.  Dr.  Gammage  states  that 
the  juice  is  employed  popularly  in  Texas  as  an  addition  to  excitant  ointments.  According 
to  C.  W.  Wright,  of  Louisville,  Ky.,  the  bark  of  the  tree  is  used  with  great  advantage 
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in  tho  Western  States  In  the  diiirrhasii  «nd  dysentery  of  summer,  especially  in  children. 
It  is  taken  in  the  form  of  syrup,  which  ntnylm  pn-jmred  fron»  thubarii  in  thusanio  man- 
ner as  the  syrup  of  wild-clierry  hark,  accordinjj  to  the  U.  S.  Pharmacopoeia.  The  dose  \» 
A  (luidouneu  for  an  adult,  rejieatcd  after  each  stool.  {Am.  Juurn.  oj  Med.  ScL,  N.  S.,  xxxii. 
126.)  The  editor  of  the  Vn.  Medical  Journal  (Au{;.  185(5,  p.  liii)  states  tliat  the  use  of  a 
decoction  of  tin*  bark  in  milk  is  common  in  many  parts  of  Virginia,  as  a  remedy  in  the 
diarrha>a  of  children.  I'rof.  Procter  states  that  the  leaves  and  capsules  of  the  tree  have 
u  somewhat  aromatic  odour  when  bruissed,  and  are  decidedly  acid  to  the  taste  and  to 
litmus,  and  thinks  it  probable  that  they  contain  gallic  acid  in  considerable  quantities; 
the  tincture  of  the  fresh  leaves  being  decidedly  acid  and  astringent,  and  giving  a  deep 
bluish-black  colour  with  a  persalt  of  iron,  whi<h  is  in  great  measure  discharged  by  a 
heat  of  212°  F.  (Am.  Journ.  of  J'harm.,  Jan.  18<j«,  p.  iiS.) 

Liqu'uiambar  Altingln  is  said  to  exude  a  balsam  in  theTennaBSorim  Provinces  of  India, 
somewhat  resembling  liquid  storax.  (See  l'hai-m.  Journ.,  y\V\.  243.)  W. 

LITHOSPERMUM  OFFICINALE.  G/-omt«c«.  Milium Solis.  A  European  perennial, 
tho  seeds  of  which  arc  ovate,  of  a  grayish-white  or  pearl  colour,  shining,  rather  larger  than 
millet  seeds,  and  of  a  stony  hardne.«s,  from  which  the  generic  nameof  theplunt  originated. 
From  an  opinion  formerly  prevalent,  that  nature  indicates  remedies  adapted  to  certain 
diseases  by  some  resemblanno  between  tho  remedy  and  the  character  of  the  complaint  or 
of  the  part  affected,  the  seeds  of  this  plant  were  applied  to  tho  treatment  of  calculous  dis- 
orders ;  and  they  retained  their  ground  in  the  estimation  of  physicians  as  a  diuretic, 
useful  in  complaints  of  the  urinary  passages,  long  after  the  fanciful  notion  in  which  their 
use  originated  had  been  abandoned.  But  they  are  at  present  considered  nearly  inert,  and 
are  not  employed.  W. 

LITMUS.  Lacmus.  Ed.  Turnsole.  Tournesol,  Orseille,  Fr.  This  is  a  peculiar  colour- 
ing matter  derived  from  Koccella  tinctoria  and  other  lichens.  Three  purple  or  blue  colour- 
ing substances  are  known  in  commerce,  obtained  from  lichenous  plants.  They  are  called 
severally  litmus,  orchil,  and  cudbear.  The  lichens  employed  are  different  species  pf  Roc- 
cella,  Lecanora,  Variolaria,  and  others.  They  grow  on  alpine  or  maritime  rocks,  in  various 
parts  of  the  world,  and  for  commercial  purposes  are  collected  chiefly  upon  the  European 
and  African  coasts,  and  the  neighbouring  islands,  as  the  Azores,  Madeira,  Canaries,  and 
Cape  de  Verdes.  The  particular  species  most  employed  are  probably  Lecanora  inrtareaor 
Tartarean  moss,  growing  in  the  North  of  Europe,  and  Roccella  tinctoria  or  orchilla  weed, 
which  abounds  upon  tho  African' and  insular  coasts,  and  is  called  commercially,  in  com- 
mon with  other  species  of  the  same  genus,  Angola  weed,  Canary  weed,  &c.,  according  to 
tho  place  from  which  it  may  be  brought. 

The  principles  in  these  plants  upon  which  their  valuable  properties  depend,  are  them- 
selves colourless,  and  yiela  colouring  substances  by  the  reaction  of  water,  air,  and  ammo- 
nia. They  are  generally  acids,  and  are  named  lecanoric,  orsellic,  eiythric,  &c.,  according 
to  their  use  or  origin.  What  is  the  exact  chemical  change  by  which  tho  colouring  matters 
are  developed  is  notdetermined  ;  but  the  original  body,  in  some  instances  at  least,  under- 
goes a  series  of  changes,  before  the  ultimate  result  is  obtained.  Dr.  Stenhouse  proposes 
that  the  principles  should  bo  extracted  from  tlie  plants  at  their  place  of  collection,  so  as 
to  diminish  tho  costof  carriage.  For  this  purpose  the  lichens,  having  been  finelj- divided, 
are  to  be  macerated  with  milk  of  lime,  the  infusion  thus  obtained  to  be  precipitated  with 
muriatic  or  acetic  acid,  and  the  precipitate  to  bo  dried  with  a  gentle  heat.  Almost  the 
whole  of  the  colouring  principles  are  thus  extracted,  and  obtained  in  a  small  bulk.  To 
test  the  value  of  the  plants  as  dye-stuffs,  they  may  be  macerated  in  a  weak  solution  of 
ammonia,  or  a  solution  of  hypochlorite  of  lime  may  be  added  to  their  alcoholic  tincture. 
In  the  former  case,  a  rich  violet-red  colour  is  produced ;  in  tho  latter,  a  deep  blood-red 
colour  instantly  appears,  but  soon  fades.  All  the  three  colouring  substances  above  re- 
ferred to  may  be  obtained  from  the  same  plant. 

Lacmus  or  litmus  is  prepared  chiefly  if  not  exclusively  in  Holland.  The  process  consists 
in  macerating  tho  coarsely  powdered  lichens,  in  wooden  vessels  under  shelter,  for  several 
weeks,  with  occasional  agitation,  in  a  mixture  of  urine,  lime,  and  potash  or  soda.  A  fer- 
mentation ensues,  and  the  mass,  becoming  first  rod  and  ultimately  blue,  is  after  the  last 
change  removed,  mixed  with  calcareous  or  siliceous  matter  to  give  it  consistence,  and  with 
indigo  to  deepen  the  colour,  and  then  introduced  into  small  moulds,  where  it  hardens.  It 
comes  to  us  in  rectangular  cakes,  from  a  quarter  of  an  inch  to  an  inch  in  length,  light, 
friable,  finely  granular,  of  an  indigo-blue  or  deep-violet  colour,  and  scattered  over  with 
white  valine  points.  It  has  the  combined  odour  of  indigo  and  violets,  tinges  the  saliva  of 
a  deep-blue,  and  is  somewhat  pungent  and  saline  to  the  taste.  From  most  vegetable  blues 
it  differs  in  not  being  rendered  green  by  alkalies.  It  '\&reddened  by  acids, ixnA  restored  to 
its  original  blue  colour  hy  alkalies. 

Its  chief  use  in  medicine  is  as  a  test  of  acids  and  alkalies.  For  this  purpose  it  is  em- 
ployed either  in  infusion,  or  in  the  form  of  litmus-paper.  The  infusion,  usually  called 
tincture  of  litmna,  may  bo  made  in  the  proportion  of  one  part  of  litmus  to  twenty  of  dis- 
tilled water,  and  two  parts  of  alcohol  may  be  added  to  preserve  it.  Litmus-paper  is  pre- 
pared by  first  forming  a  strong  dear  infusion  with  one  part  of  litmus  to  four  of  water,. 
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nnd  dippin"  slips  of  white  unsized  paper  into  it,  or  applying  it  by  a  brush  to  one  surface 
only  of  the°papcr.  The  paper  should  then  be  carefully  dried,  and  kept  in  well-stopped 
vessels  from  which  the  light  is  excluded.  It  should  have  a  uniform  blue  or  slightly  pur- 
ple colour,  neither  very  light  nor  very  dark.  As  a  test  for  alkalies,  the  paper  may  be 
stained  with  an  infusion  of  litmus  previously  reddened  by  an  acid.  The  following  method 
of  preparing  litmus-paper  is  given  in  Les  Mondes.  Digest  for  some  time  20  grammes  of 
litmus  in  lOOcubic  centimetres  of  water,  shake  sometimes,  and  iilter.  To  the  tiltei-ed  liquid 
add  a  slight  excess  of  nitric  acid,  and  boil ;  and  then  exactly  neutralize  with  potassa. 
Now  make  a  weak  solution  of  gelatin  by  boiling  one  part  of  ichthyocolla  in  6  parts  of 
water  ;  immerse  in  this  solution  some  white  unsized  paper,  and  afterwards  hang  it  up 
to  dry;  then  colour  one  side  of  it  with  the  solution  of  litmus.  [Journ.  de  Pharin.,  Sept. 
18G8,'p.  224.)  By  gas-light  it  is  said  that  the  change  of  colour  cannot  be  determined  by 
the  eye  exactly,  as  the  blue  of  litmus  becomes  mauve  ;  but  this  may  be  obviated  by 
watching  the  process  through  a  green  glass,  by  which  the  faintest  trace  of  blue  becomes 
discernible.     {Pharm.  Journ.,  2d  ser.,  vi.  479.) 

M.  de  Luynes  has  succeeded  in  procuring  a  colouring  matter  from  orczwe,  a  peculiar  sac- 
charine principle  extracted  by  Robiquet  from  the  Variolaria  dealbata,  a  lichenous  plant 
inhabiting  the  Pyrenees.  (Guibourt,  Hist.  Nat.  des  Drogues  Sirnp.,  4e  ed.,  ii.  80.)  A  fine 
violet  colouring  matter  had  been  previously  prepared  from  orcine,  by  the  action  of  ammo- 
nia and  oxygen,  denominated  orceine  (Ibid.) ;  but  M.  de  Luynes  was  the  first  to  prepare 
litmus  from  it.  The  process  consists  in  mixing,  in  an  imperfectly  stopped  matrass,  orcine 
with  25  times  its  weight  of  crj'stallized  carbonate  of  soda,  and  5  times  its  weight  of  water,  to 
which  a  little  water  of  ammonia  has  been  added,  at  most  equal  in  quantity  to  the  orcine. 
The  whole  is  heated  to  between  14l)°  and  170°  F.,  for  five  or  six  days,  care  being  taken  to 
agitate  the  mixture  from  time  to  time.  The  resulting  liquid,  of  a  deep-violet  blue,  is 
diluted  with  water,  and  saturated  by  a  slight  excess  of  muriatic  acid,  which  precipitates 
the  colourinsr  matter.  Thus  prepared,  litmus  is  in  little  irregular  lumps,  possessing  the 
iris-like  and  metallic  reflections  of  most  colouring  matter  ;  very  slightly  soluble  in  cold 
water,  to  which  it  imparts  a  vinous  tint,  becoming  of  an  onion-skin  colour  with  acids, 
and  a  violet-blue  with  alkalies;  very  slightly  soluble  also  in  alcohol,  which  it  renders 
yellow.  Its  alcoholic  solution,  diluted  with  water,  is  an  extremely  sensitive  agent  for  the 
detection  of  the  least  traces  of  alkaline  substances.  By  adding  to  it  a  very  minute 
quantity  of  potassa,  a  blue  liquid  is  obtained,  which  is  affected  by  acids  in  the  same 
manner  as  ordinary  tincture  of  litmus.   [Jourii.  de  Pharm.,  4e  ser.,  i.  141.) 

Orchil  or  archil,  as  prepared  in  England,  is  in  the  form  of  a  thickish  liquid,  of  a  deep 
reddish-purple  colour,  but  varying  in  the  tint,  being  in  one  variety  redder  than  in  another. 
The  odour  is  ammoniacal.  It  is  made  by  macerating  lichens  in  a  covered  wooden 
vessel,  with  an  ammoniacal  liquor,  either  consisting  of  stale  urine  and  lime,  orprepared 
by  distilling  an  impure  salt  of  ammonia  with  lime  and  water.  [Pereira.)  It  is  occasion- 
ally adulterated  with  the  extracts  of  coloured  woods,  as  logwood,  sappan-wood,  «S:c.  A 
mode  of  detecting  these  adulterations  is  given  by  Mr.  P.  Leeshing  in  the  Chemical 
Gazette  of  June  1,  1855  (p.  219). 

Cudbear  is  in  the  form  of  a  purplish-red  powder.  It  is  procured  in  the  same  manner 
as  orchil ;  but  the  mixture,  after  the  development  of  the  colour,  is  dried  and  pulverized. 

The  point  in  which  the  preparation  of  these  colouring  substances  difl:ers  from  that  of 
litmus  appears  to  be,  that  potash  or  soda  is  added,  in  the  latter,  to  the  ammoniacal  liquid 
used.  Orchil  and  cudbear  are  employed  as  dye-stuffs,  and  sometimes,  in  like  manner 
with  litmus,  as  a  test  of  acids  and  alkalies.  W. 

LOLIUM  TEMULENTUM.  Darnel.  Ivraie,  Fr.  One  of  the  Graminaceae  or  grasses, 
belonging  to  the  Linnsean  class  and  order  TriandriaDigynia,  indigenous  in  the  old  world, 
but  introduced  into  the  U.  States,  and  owing  its  chief  importance  to  the  circumstance 
that  it  is  apt  to  grow  among  wheat  and  other  grains,  and  thus  sophisticate  the  product 
with  its  seeds.  From  ancient  times,  these  have  been  supposed  to  be  deleterious  to  the 
human  system,  producing  symptoms  analogous  to  intoxication  from  alcoholic  drinks, 
whence  the  plant  derived  its  specificnameof  Temulentum,  and  the  French  nameof  ivrflie. 
The  seeds  have  a  sweetish  taste,  and  are  said  to  contain  gluten,  starch,  and  sugar;  and 
there  is  nothing  in  their  sensible  properties  which  would  suggest  the  idea  that  they  might 
be  poisonous.  Indeed,  De  Candolle  states  that  they  are  often  eaten  in  bread  without  in- 
convenience; and  that  a  beer  into  which  they  enter  as  an  ingredient  is  drank  with  impu- 
nity. (Merat  et  De  Lens,  iv.  141.)  The  testimony,  however,  to  the  fact,  that  they  have  a 
narcotic  effect  on  the  system,  evincing  itself  by  vertigo,  dizziness,  headache,  sleepiness, 
and  a  species  of  drunkenness,  is  too  strong  to  be  resisted  ;  though  very  few  instances,  so 
far  as  we  know,  have  been  recorded  of  positively  fatal  effects  from  their  use.  MM.  Riviere 
and  Maiziere  have  each  recorded  a  fatal  case,  which  occurred  in  peasants  who  had  for 
several  da\'s  lived  upon  bread,  consisting  to  the  extent  of  two-thirds  or  five-sixths  of 
darnel.  (Journ.de  Pharm.,  Oct.  1863,  p.  280.)  Though  thus  acting  on  man,  dogs,  sheep, 
and  horses,  the  seeds  are  said  to  be  wholly  innoxious  to  hogs,  cows,  and  ducks  ;  and  poul- 
try have  even  been  fattened  bj'  thom.  The  remedy,  in  case  of  poisoning,  would  be  as  soon 
.  as  possible  to  evacuate  the  stomach.  Lindley  states  that  this  is  the  only  one  of  the  grasses 
which  has  been  satisfactorily  proved  to  have  deleterious  properties.   (Med.  and  Economic 
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Bot.,  p.  27.)  Two  annlyses  hftve  recpntly  beftn  made  of  the  seedi".  One,  by  MM.  Filhol 
and  liHillott,  givon  us  their  CiHistitucnts,  about  60  p<*r  cent,  of  stupch  ;  u  thick,  ulmoMt  nolid 
green  oil,  i-oimihtingof  a  portion  «a])oiiiHuble  and  anolhor  not  ho,  the  latter  m>!'t,  orimj^e  col- 
oured, insoluble  in  water,  very  xoluble  in  alcohol,  ether,  and  tsuljihuret  of  carbon,  pro- 
ducing treniulousnens  when  wwallowed,  but  witliout  any  syinptonift  of  narcoii)«in,  and 
capable  of  causing  death  in  animals;  sugar;  dextrin;  albumen;  and  a  Hubxtancu 
hitherto  observable  only  in  the  form  of  extractive,  soluble  in  water  and  alcoliol,  and 
acting  on  animals  aH  a  narcotic.  The  neeond  examination  was  made  by  Ludwig  and 
Stahl,  who,  beflidofl  cellulose,  gluten,  and  nturch,  found  1.  a  neutral  fatty  matter  burning' 
with  smoke;  '2.  an  oilvacid,  burning  without  8mok(.>,  and  precipitut^'d  from  its  alcoholic 
solution  by  acetate  of  Fead  ;  8.  an  acrid  oil,  burning  with  smoke  and  an  odour  <»f  incense ; 
4.  a  fixed  oil,  acrid  and  bitter,  saponiHable,  and  alter  being  saponiHed,  yielding,  by  pre- 
cipitation with  muriatic  acid,  a  white,  rancid  matter,  volatilizable  with  watery  vapour; 
arid  a  portion  of  this  substance  is  contained  in  the  seeds  as  a  soap  soluble  in  water.  All 
the  above  principles, in  the  free  state,  are  soluble  only  in  alcohol  and  ether.  In  addition, 
there  were,  6.  a  substance  soluble  in  water,  producing  a  viscid  mass,  of  an  acrid  and  bitter 
t&Hte,  and  transformable  into  sugar  and  volatile  acids  by  boiling  in  contact  with  dilute 
sulphuric  acid  ;  6.  uncrystallizai>le  sugar;  7.  tannic  acid,  producing  a  green  colour  with 
the  salts  of  iron,  and  jMelding  sugar  with  dilute  sulphuric  acid  ;  8.  an  acid  resembling  the 
metapectic  ;  9.  sulphate  of  potas^a  ;  10.  resinous  substances.  The  authors  consider  the 
activity  of  the  seeds  to  reside  in  the  acrid  oils,  and  the  bitter  principle  mentioned  in 
no.  6.   {Ann.  de  Tkerap.,  18G6,  p.  04.)  W. 

LONICERACAPRIFOLIUM.  Honeysuckle.  This  ornament  of  our  gardens  is  a  native 
of  the  South  of  Europe.  Its  sweet-scented  flowers  are  sometimes  used  in  perfumery  ;  and 
a  sjTup  prepared  from  them  has  been  given  in  asthma  and  other  pectoral  atfections.  The 
expressed  juice  of  the  plant  has  been  recommended  for  the  stings  of  bees,  being  rubbed 
directly  on  the  injured  spot.  The  fruit  of  all  the  species  of  Louicera  is  said  to  be  emetic 
and  cathartic.  (Merat  et  De  Lenn.)  W. 

LYCIUil  BARBARUM.  Matrimony  Vine.  The  genus  Lycium  belongs  to  the  Linnaean 
class  and  order  Pentandria  Monogynia  and  to  the  natural  order  Solanaceae.  Dift'erent 
species  have  been  used  in  various  parts  of  the  world  in  reference  to  supposed  medical  vir- 
tues. Lycium  barbarum,  which  is  indigenous  in  the  South  of  Europe  and  in  Asia,  is  a 
thorny  shrub,  with  long  flexible  branches,  and  is  cultivated  for  hedges  and  arbours.  The 
leaves  and  stems  were  examined  chemically  by  Drs.  Ilusemann  and  Marme,  who  succeeded 
in  extracting  from  them  an  alkaloid  by  means  of  phosphomolybdate  of  soda.  For  the 
mode  of  j)roceeding,  as  well  as  for  the  method  of  preparing  the  pho.sphomolybdute  used  by 
them,  the  reader  is  referred  to  the  American  Journal  of  Pharmacy  {May,  1864,  p.  22t>).  The 
alkaloid,  which  they  name  lycin  {lycina,  or  more  properly,  lycin),  is  characterized  by  its 
strong  affinity  for  water,  which  causes  it  to  deliquesce  in  a  few  minutes  after  exposure, 
and  renders  it  very  soluble  in  that  liquid.  It  is  also  readllysoluble  in  alcohol,  but  nearly 
insoluble  in  ether.  It  is  crystallizable,  of  a  sharp  but  not  bitter  taste,  and  forms  crystal- 
lizable  salts  with  the  acids.  The  young  shoots  of  one  of  the  species  of  Lycium  are  eaten 
in  Spain  as  asparagus,  and  its  leaves  as  salad  ;  and  the  aborigines  of  New  Granada  use 
another  species  against  erysipelas.  The  leaves  of  L.  barbarum,  as  well  as  the  fruit,  are 
said  to  be  used  by  the  physicians  of  Japan.  {Mcrat  et  De  Lens.)  W, 

LYTHRUM  SALICARIA.  Loosestrife.  Purple  Willow-herb.  This  is  an  elegant  pe- 
rennial plant,  two  or  three  feet  high,  with  an  erect,  quadrangular,  hexagonal,  downy, 
herbaceous  stem,  bearing  opposite,  ternnte,  .sessile,  lanceolate  leaves,  cordate  at  the  base, 
and  downy  on  the  under  surface  and  at  the  margin.  The  flowers  are  axillary,  forming  a 
leafy  verticillate  spike.  The  calyx  is  red,  with  unequal  segments,  the  petals  purple  and 
undiilate,  the  fruit  a  small  elliptical  capsule.  The  plant  grows  wild  in  all  parts  of  Eu- 
rope, and  is  found  in  New  England  and  Canada.  It  prefers  meadows,  swamps,  and  the 
banks  of  streams,  which  it  adorns  in  July  and  August  with  its  showy  purple  flowers. 
The  whole  herbaceous  part  is  medicinal,  and  is  dried  for  use.  In  this  state  it  is  inodor- 
ous, and  has  an  herbaceous,  .somewhat  astringent  tjiste.  It  renders  boiling  water  very 
mucilaginous,  and  its  decoction  is  blackened  by  the  sulphate  of  iron.  Loosestrife  is  de- 
mulcent and  astringent,  and  may  be  advantageously  given  in  diarrhoea  and  chronic  dys- 
entery, after  duo  preparation  by  evacuating  treatment.  It  has  long  been  used  in  Ireland 
in  these  complaints,  and  is  snid  to  be  a  popular  remedy  in  Sweden.  The  dose  of  the  pow- 
dered herb  is  about  a  drachm  two  or  three  time?  a  day.  A  decoction  of  the  root,  pre- 
pared by  boiling  an  ounce  in  a  pint  of  water,  may  be  given  in  the  dose  of  two  fluid- 
ounces.  W. 

MALAMBO  OR  MATIAS  BARK.  A  bark  received  from  South  America  by  Dr. 
Alex.  Ure,  under  the  name  o^  matins  bark,  was  found  to  have  the  characters  of  the  ma- 
lambo bark,  which  is  held  in  high  esteem  in  New  Granada  where  it  is  produced,  and  has 
been  long  known  to  the  French  pharmacologists.  Though  conjectural ly  ascribed  by  some 
to  a  Drimys,  and  by  others  to  a  Croton.  its  botanical  source  was  unknown  till  within  a 
few  years.  It  has  been  ascertained  bv  H.  Karston,  of  Berlin,  to  be  derived  from  a  hitherto 
undescribed  species  of  Croton,  whicii  he  names  Croton  Malambo^  and  which  is  describ«*d 
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in  liis  work  entitled  "Florx  Columbise  Terrarumque  adjacentium  Specimina  Selecta.-' 
This  is  a  small  tree  or  shrub,  growing  on  the  coast  of  Venezuela  and  New  Granada. 
(Pharm.  Journ.,  Dec.  1839,  p.  321.)  The  bark  is  described  by  Dr.  Ure  as  being  three  or  four 
lines  thick,  brittle  though  somewhat  librous,  of  a  brown  colour,  and  covered  with  an 
ash-coloured  tuberculous  epidermis.  It  has  an  aromatic  odour,  and  a  bitter  pungent  taste, 
and  yields  these  properties  to  water  and  alcohol.  Its  active  ingredients  appear  to  be  a 
volatile  oil,  and  a  bitter  extractive  matter.  According  to  Dr.  Mackay,  it  has  been  used 
successfully  in  intermittents,  convalescence  from  continued  fever,  hemicrania,  dyspepsia, 
»nd  other  cases  in  which  tonic  remedies  are  useful,  and  also  as  an  adjuvant  to  diuretics. 
It  is  probably  nothing  more  than  an  aromatic  tonic.  Dr.  Ure  has  administered  it  with 
good  effect  as  a  substitute  for  Peruvian  bark.  [Pharm.  Journ.,  iii.  169.) 

Under  the  name  of  Winter^s  bark,  a  considerable  quantity  of  bark  was  some  time 
since  imported  into  the  United  States  from  South  America,  which  Mr.  E.  S.  Wayne,  of 
Cincinnati,  has  identified  with  the  malambo  bark  above  described,  having  found  it  to  cor- 
respond with  that  product  both  in  sensible  characters  and  composition.  [Am.  Jotirn.  of 
Pharm.,  xxix.  1.)  We  can  confirm  this  decision  of  Mr.  Wayne;  as  a  specimen  in  our 
possession  answers  precisely  to  the  description  given  by  Dr.  Ure.  The  malambo  bark, 
analj'zed  by  Cadet  de  Gassicourt,  yielded  volatile  oil,  bitter  resin,  and  extractive;  but 
no  tannic  nor  gallic  acid,  and  no  alkaloid;  and  the  same  was  the  case  with  the  so-called 
Winter's  bark  examined  by  Mr.  Wayne.  (/6i(^.)  The  same  bark  has  been  analyzed  by 
Mr.  F.  B.  Dancy,  who  found  in  it  volatile  oil,  gum,  starch,  albumen,  resin,  extractive, 
fixed  oil,  wax,  and  several  inorganic  substances.  [Ibid.,  p.  219.)  W. 

MALVA  SYLVESTRIS.  Common  Mallow.  This  herb  was  recognised  by  the  Edin- 
burgh College,  but  has  been  discarded  by  the  British  Council,  and  is  no  longer  ofScinal. 
It  belongs  to  the  Linnsean  class  and  order  Monadelphia  Polyandria,  and  the  natural 
family  Malvace^.  The  following  is  its  essential  generic  character.  ^^Calyx  double,  the 
exterior  three-leaved.  Capsules  very  many,  on,e-seeded."  (  Willd.)  It  is  a  perennial,  herb- 
aceous plant,  with  a  round,  hairy,  branching,  usually  erect  stem,  from  one  to  three  feet 
high,  bearing  alternate,  petiolate,  cordate,  roughish  leaves,  which  are  divided  into  five 
or  seven  crenate  lobes,  and  on  the  upper  part  of  the  stem  are  almost  palmate.  The  flowerg 
are  large,  purplish,  and  placed,  from  three  to  five  together,  at  the  axils  of  the  leaves, 
upon  long  slender  peduncles,  which,  as  well  as  the  petioles,  are  pubescent.  The  petals 
are  five,  inversely  cordate,  and  three  times  as  long  as  the  calyx.  The  capsules  are  dis- 
posed compactly  in  a  circular  form.  This  species' of  mallow  is  a  native  of  Europe,  grow- 
ing abundantly  on  waste  grounds  and  by  the  way-sides,  and  flowering  from  May  to  Au- 
gust. Itissometimes  cultivated  in  our  gardens.  Other  species,  indigenous  or  naturalized 
in  this  country,  are  possessed  of  the  same  properties,  which  are  in  fact  common  to  the 
genus.  Malva  rotundifolia  is  one  of  the  most  common,  and  may  be  substituted  for  M. 
sylvestris.  The  herb  and  flowers  have  a  weak,  herbaceous,  slimy  taste,  without  odour. 
They  abound  in  mucilage,  which  they  readily  impart  to  water;  and  the  solution  is  pre- 
cipitated by  acetate  of  lead.  The  infusion  and  tincture  of  the  flowers  are  blue,  and  serve 
as  a  test  of  acids  and  alkalies,  being  reddened  by  the  former,  and  rendered  green  by  the 
latter.  The  roots  and  seeds  also  are  mucilaginous.  Common  mallow  is  emollient  and 
demulcent.  The  infusion  and  decoction  are  sometimes  employed  in  catarrhal,  dysenteric, 
and  nephritic  complaints;  and  are  applicable  to  all  other  cases  which  call  for  the  use 
of  mucilaginous  liquids.  They  are  also  used  as  an  emollient  injection;  and  the  fresh 
plant  forms  a  good  suppurative  or  relaxing  cataplasm  in  external  inflammation.  It  was 
formerly  among  the  culinary  herbs.  W. 

MANDRAGORA  OFFICINALIS.  Atropa  Mandragora.  Linn.  Mandrake.  Man- 
dragora.  A  perennial  European  plant,  with  spindle-shaped  root,  which  is  often  forked 
beneath,  and  is  therefore  compared,  in  shape,  to  the  human  figure.  In  former  times  this 
root  was  supposed  to  possess  magical  virtues,  and  was  used  as  an  amulet  to  promote  fe- 
cundity, &c.;  and  the  superstition  is  still  cherished  by  the  vulgar  in  some  parts  of  Eu- 
rope. The  plant  is  a  poisonous  narcotic,  somewhat  similar  in  its  properties  to  belladonna, 
to  which  it  is  botanically  allied.  It  was  much  used  by  the  ancients  with  a  view  to  its 
narcotic  effects  ;  and  the  root  has  been  recommended  by  some  eminent  modern  physi- 
cians, as  an  external  application  to  scrofulous,  scirrhous,  and  syphilitic  tumours.  It  is 
said  to  have  been  used  by  the  ancients  as  an  anaesthetic  agent  before  surgical  operations. 
[Journ.  de  Pharm., XV.  290.)  It  is  unknown  as  a  remedy  in  the  United  States.         W. 

MANGANESE.  Manganesium.  This  metal  and  its  compounds  with  oxygen  (three 
regular  oxides  and  two  acids)  have  been  already  described.  (See  Manganesii  Oxidum 
Nigrufn.)  Several  of  its  combinations  have  been  proposed  as  medicines,  and  the  thera- 
peutic trials,  thus  far  made  with  them,  place  them  alongside  of  those  of  iron  as  tonic  and 
anti-anemic  remedies.  It  will  be  recollected  that  manganese  aswell  as  iron  is  always 
present,  in  minute  proportion,  in  healthy  blood,  and  has  been  detected  in  various  solids 
and  fluids  of  the  body.  [Seepage  543.)  According  to  an  analysis  by  M.  Burin-Dubuisson, 
the  amount  of  manganese  in  the  blood  corpuscles  is  about  one-twentieth  that  of  the  iron. 
It  is  stated,  as  an  advantage  of  the  preparations  of  manganese,  that  they  may  be  pre- 
scribed in  conjunction  with  tannic  acid  and  the  various  astringent  medicines,  which  aro 
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all  incompatiblo  with  tho  nrcpnrations  of  iron.  Of  tho  oxidos  of  mangftnc«e,  the  pro- 
toxide only  is  strongly  8Hlil1til)le;  und  this  is  tin*  oxide  present  in  the  ordinary  hhIih  of 
the  mt'tiil.  It  miiy  hti  ol)tiiiiUHi  by  precipitation,  aa  a  white  hydrate,  from  any  of  the  solu- 
ble suits  of  inaiijjaneso  by  tijo  addition  of  a  eaiistic  ull<ali.  Thin,  accordinfj  to  M.  Han- 
non,  \A  a  good  medieinal  preparation  ;  but  a  stronsj  objection  to  it  is  that  it  rapidly  al)Horb» 
oxygen,  and  passes  to  tho  state  of  tho  brown  hydrated  sesquioxide.  Tho  officinal  deu- 
toiido  (native  black  oxide)  is  described  at  />«(/«  648,  where  its  medical  pronerties  are 
also  noticed.  The  mifphate  of  manganene,  having  been  adopted  as  an  offlcinal  medicine 
at  the  late  revision  ot  the  ILS.  Pharmacoiwia,  is  alnio  described  in  the  flrst  part  of  this 
work  {page  644).  The  samtMs  tho  case  with  hypermaiignnate  or  permnngannte  of  potaaaa^ 
which  is  fully  treated  of  under  the  head  o{ Potnusn:  Perman(/ann.i  {]>agu  708j. 

loilUle  of  Mangnneae.  This  iodide  may  be  administered  in  syrup  or  pill.  Professor 
Procter  has  proposed  tbe  following  formula  for  the  ayrup.  Dissolve  sixteen  drarhntK  of 
sulphate  of  manganese,  and  nineteen  drachma  of  iodide  of  potassium,  separately,  in  three 
Jlaulouncen  of  svater,eaeh  portion  of  water  being  previou.sly  sweetened  with  two  drachma 
of  syrup.  Mix  the  solutions  in  a  glass-stoppered  bottle,  and,  when  the  crystals  of  sulphate 
of  potassa  have  ceased  to  precipitate,  throw  the  liquor  on  a  strainer  of  flne  muslin,  and 
allow  it  to  ttlter  into  a  pint  bottle,  containing  twelve  ounces  of  powdered  sugar.  When 
the  solution  has  ceased  to  pass,  wash  the  filter  with  a  little  sweetened  water,  and  add  suffi- 
cient of  that  liquid  to  make  the  whole  measure  a  pint.  Lastly,  agitate  the  liquid  until 
the  sugar  is  dissolved.  Prof  Procter  states  that  tnis  syrup  contains  about  e  drachm  of 
iodide  of  manganese  in  each  fluidounce,  and  corresponds  in  strength  to  the  offlcinal 
solution  of  iodide  of  iron.  The  small  proportion  of  sulphate  of  potussa  which  remains 
dissolved  in  tho  syrup,  does  not  interfere  with  its  medicinal  efficacy.  The  dose  is  from 
ten  to  thirty  drops,  repeated  several  times  a  day.  (Am.  Journ.  of  Pharm.,  Oct.  1850.) 
M.  Hannon  makes  ».  pill  of  iodide  of  manganese  by  double  decomposition  between  fqual 
weights  of  iodide  of  potassium  and  crystallized  sulphate  of  manganese.  The  salts  are 
perfectly  dried,  accurately  mixed  in  powder,  and  then  rubbed  up  with  honey,  so  as  to 
reduce  the  whole  to  a  pilular  mass,  which  may  be  divided  into  four-grain  pills.  Assuming 
that  the  honey  add<?d  compensates  for  the  loss  of  water  in  drying,  each  pill  will  consist 
of  about  two  grains  of  iodide  of  manganese,  one  of  sulphate  of  potassa,  and  one  of  honey, 
and  sulphate  of  manganese  in  excess.  The  dose  is  one  pill  daily,  gradually  increased  to 
six.  According  to  M.  Hannon,  iodide  of  manganese  is  particularly  useful  in  the  amemia 
attendant  on  scrofula,  phthisis,  and  cancer,  and  in  syphilitic  cachexy.  Given  in  con- 
junction with  cinchona,  it  rapidly  removes  the  enlargement  of  the  spleen  often  follow- 
ing protracted  fevers. 

Carbonate  of  Manganese.  This  salt  may  be  obtained  by  the  following  formula,  which  is 
that  of  M.  Hannon, accommodated  to  the  weights  and  measures  of  the  U.S.  Pharmaco- 
poeia. Dissolve «cocrt<«e>i  ounces  of  crystallized  sulphate  of  manganese,  and  nineteen  ounces 
of  carbonate  of  soda,  separately,  in  two  pints  of  water,  a  fluidounce  of  syrup  having  been 
previously  added  to  each  pint;  and,  having  mixed  the  solutions  in  a  well-stopped  bottle, 
allow  the  precipitate  to  subside.  Decant  the  supernatant  liquid,  wash  the  precipitate  with 
sweetened  water,  allow  it  to  drain  from  a  cloth  saturated  with  syrup,  cxpsess,  mix  with 
ten  ounces  of  honey,  and  evaporate  rapidly  to  form  a  pilular  mass,  which  is  to  be  divided 
into  four-grain  pills.  By  a  double  decomposition  between  the  sulphate  of  manganese  and 
carbonate  of  soda,  carbonate  of  manganese  is  precipitated,  and  sulphate  of  soda  remains 
in  solution.  The  sulphate  is  washed  away,  and  the  carbonate  is  brought  to  a  pilular 
consistence  with  honey,  which,  together  with  the  syrup,  prevents  tho  protoxide  of  man- 
ganese in  the  pill  from  rising  to  a  higher  stage  of  oxidation.  The  dose  is  from  two  to  ten 
pills  daily.  Carbonate  of  manganese  was  tried  by  M.  Hannon  as  a  medicine  on  himself. 
After  its  use  for  fifteen  days  he  found  his  appetite  improved,  and  his  pulse  increased  in 
force ;  and  he  experienced  a  feeling  of  sanguineous  plethora.  He  afterwards  exhibited  the 
remedy  in  several  anemic  cases,  with  the  effect  of  exciting  the  functions  to  a  more  healthy 
action,  increasing  tho  strength  and  improving  the  blood. 

Phosphate,  tartrate,  and  inalate  of  manganese  have  also  been  proposed  by  M.  Hannon 
as  useful  remedies.  The  phosphate  is  prepared  by  double  decomposition  between  sul- 
phate of  manganese  and  phosphate  of  soda.  A  ai/rup  of  phosphate  of  manganese  has  been 
made  by  Mr.  T.  S.  Wiegand,  of  this  city.  (See  his  formula  in  tho^wi.  Journ.of  Pharm. 
for  July,  18J4.)  Dr.  Simpson,  of  Edinburgh,  informed  one  of  the  authors  that  a  syrup 
made  with  two  grains  of  phosphate  of  iron  and  one  grain  of  the  phosphate  of  manga- 
nese in  a  fluidruchm  of  syrup,  was  much  and  advantageously  used  by  himself  and  others 
in  Edinburgh.  This  may  be  easily  prepared  by  adding  to  the  two  ingredients  mentioned 
five  grains  of  glacial  phosphoric  acid  for  each  grain  of  the  phosphate  of  iron.  (Pharm. 
Journ.,  Nov.  1839,  p.  288.)  Lactate  of  tnanganese  has  been  given,  associated  with  lactate 
of  iron,  in  chlorosis,  in  the  dose  of  a  grain,  increased  to  five  grains. 

Fer7-o-manganic  Preparations.  M.  Hannon  conceives  that  manganese  is  peculiarly 
suited  to  the  treatment  of  anemic  cases  in  which  iron  has  failed,  or  acts  very  slowlj*;  but, 
instead  of  passing  at  onco  from  tho  use  of  iron  to  that  of  manganese,  he  prefers  to  give 
intermediately  a  mixture  of  the  two  metals.  For  this  purpose  he  recommends  the  follow- 
ing formula.  Take  of  crystallized  sulphate  of  iron  six  drachma  and  a  half;  crystallized 
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sulphate  of  manganese  two  drachms ;  carbonate  of  soda  nine  drachms;  hojiej five  drachms. 
Kub  toffother,  and  with  syrup  make  a  mass,  to  be  divided  into  four-grain  pills.  In  this 
pill  both  the  metals  are  present  as  carbonates;  and,  as  the  sulphate  of  soda  is  not  washed 
away,  it  contains  that  salt  also.  The  dose  is  from  two  to  ten  pills  daily.  (See  the  paper 
of  M.  Hannon,  Journ.  de  P/iarm.,  3e  ser.,  xvi.  41  and  189  ;  also  a  note  of  the  favourable 
results  obtained  by  M.  Petrequin,  of  Lyons,  Ibid.,xv\.  381.)  Further  experience  hsis  con- 
firmed the  favourable  opinion  of  M.  Petrequin  in  relation  to  the  therapeutic  value  of  the 
ferro-manganic  preparations.  A  number  of  formulas  have  been  devised  by  M.  Burin- 
Dubuisson,  of  Lyons,  for  making  them,  containing  the  metals  variously  combined  ;  but 
the  most  important  of  them  is  the  syrup  of  iodide  of  iron  and  tnanganene,  for  the  prepa- 
ration of  which  we  prefer  the  following  formula  by  Prof.  Procter.  Take  of  iodide  of 
potassium  1000  grains;  sulphate  of  protoxide  of  iron  630;  sulphate  of  protoxide  of  man- 
ganese 210;  iron  tilings  100;  sugar,  in  coarse  powder,  4800.  Powder  the  iodide  and 
sulphates  separately,  and,  having  mixed  them  with  the  filings,  add  half  a  fluidounce  of 
distilled  water,  and  triturate  to  a  uniform  paste.  Then  add  another  half  fluidounce  of 
distilled  water  to  the  paste,  and  triturate  again ;  and,  after  an  interval  of  fifteen  minutes, 
add  a  third  half  fluidounce,  and  mix.  Next  transfer  the  magma  of  salts  to  a  moistened 
filter,  supported  on  a  funnel,  and  allow  them  to  drain  into  a  bottle,  holding  a  little  more 
than  twelve  fluidounces,  and  containing  the  sugar.  After  they  have  drained,  add  cold 
boiled  water  by  small  portions  at  a  time,  until  the  solution  of  the  iodides  has  been  dis- 
placed and  washed  from  the  crystalline  magma  of  sulphate  of  potassa.  Finally,  add  suf- 
ficient cold  boiled  water  to  make  the  whole  measure  twelve  fluidounces.  The  object  of  the 
iron  is  to  prevent  the  liberation  of  iodine.  This  syrup  has  a  very  pale  straw  colour.  It 
contains  a  little  sulphate  of  potassa,  which  does  not  injure  it  as  a  therapeutic  agent.  If 
the  salts  have  not  been  all  decomposed  during  their  reaction,  it  will  be  greenish.  Each 
fluidounce  contains  50  grains  of  the  mixed  iodides,  in  the  proportion  of  3  parts  of  iodide 
of  iron  to  1  of  iodide  of  manganese.  The  dose  is  from  ten  drops  to  half  a  fluidrachm, 
[Ayn.  Journ.  of  Pharm.,  May,  1853,  p.  198.)  "^Syrup  of  iodide  of  iron  and  manganese  is 
considered  by  M.  Petrequin  to  be  particularly  suited  to  the  treatment  of  anaemia,  result- 
ing from  obstinate  intermittent  fevers,  prolonged  suppuration,  and  scrofulous,  syphilitic, 
and  cancerous  aflfections. 

Dr.  T.  S.  Speer,  of  Cheltenham,  in  imitation  of  the  practice  of  M.  Hannon  and  M. 
Petrequin,  has  employed  the  combined  carbonates  of  iron  and  manganese  with  excellent 
eftects;  but,  instead  of  using  the  carbonate  in  pill,  protected  by  honey  and  syrup,  as  M. 
Hannon  has  done,  he  prefers  a  saccharine  carbonate  of  the  two  metals,  in  imitation  of 
the  London  saccharine  carbonate  of  iron,  made  by  the  following  formula.  Dissolve  three 
ounces  and  one  drachm  of  sulphate  of  iron,  oneounce  and  one  scruple  of  sulphate  of  man- 
ganese, and^ye  ounces  of  carbonate  of  soda,  each,  in  thirty  Imperial  fluidounces  of  water, 
and  thoroughly  mix  the  solutions.  Collect  the  precipitated  carbonates  on  a  cloth  filter, 
and  wash  them  immediately  with  cold  water,  to  separate  the  sulphate  of  soda.  Then  press 
out  as  much  water  as  possible,  and,  without  delay,  triturate  the  pulp  with  two  and  a  half 
ounces  of  finely  powdered  sugar.  Lastly,  dry  the  mixture  at  a  temperature  not  exceed- 
ing 120°.  Thy  saccharine  carbonate  of  iron  and  manganese,  as  thus  prepared,  is  a  reddish- 
brown  powder,  devoid  of  all  taste,  except  that  imparted  by  the  sugar.  The  dose  is  five 
grains,  gradually  increased  to  a  scruple,  three  times  a  day,  given  with  the  meals,  or 
immediately  after  them.  (See  Am.  Journ.  of  Pharm.,  March,  1854,  p.  127;  from  Med. 
Times  aiid  Gaz.)  ,  B. 

MATA.  This  name  is  given,  in  New  Mexico,  to  an  herb  much  used  in  that  region  as 
an  addition  to  tobacco  in  smoking.  Attention  has  been  called  to  it  by  Prof.  E.  S.  Wayne, 
in  a  brief  communication  to  the  American  Pharmaceutical  Association,  published  in 
their  Proceedings  for  1867.  It  is  said,  when  burning,  to  have  an  odour  like  that  of  the 
Tonka-bean,  and,  when  smoked  with  tobacco,  to  correct  the  extremely  disagreeable 
smell  imparted  by  this  to  the  clothing  and  apartments.  From  imperfect  specimens  of 
the  plant  raised  by  Prof.  Wayne  from  seeds  which  had  come  into  his  possession,  and  sent 
to  Prof.  Maisch,  it  is  supposed  to  be  a  Eupatorium,  probably  the  E.  incarnatum  of  Walter, 
which  is  indigenous  in  Texas,  and  with  the  description  of  which  the  specimens  closely 
corresponded.  {Am.  down,  of  Pharm.,  March,  1868,  p.  122.)  The  name  Mata  must  not  be 
confounded  with  mate,  the  name  given  by  the  people  of  the  La  Plata  to  the  famous 
Paraguay  tea,  the  product  of  Ilex  Paraguaiensis.  (See  page  1616.)  W. 

MEAT  BISCUIT.  This  alimentary  substance,  containing  much  nutriment  in  a  small 
bulk,  is  the  invention  of  Mr.  Gail  Borden,  jun.,  of  Texas.  It  is  made  by  mixing  a  con- 
centrated fluid  extract  of  flesh,  strained  through  wire-cloth,  and  freed  from  fat,  with 
good  wheat  flour,  or  other  meal,  and  baking  the  dough  into  a  biscuit,  which  must  be 
preserved,  in  mass  or  coarse  powder,  free  from  moisture,  in  gutta-percha  bags,  or  air- 
tight casks  or  cases.  To  make  the  dough,  about  two  parts  of  the  extract  are  mixed  with 
three  of  the  flour;  and  about  20  per  cent,  is  lost  in  baking.  The  extract  contains  the 
soluble  ingredients  of  the  flesh,  not  coagulable  by  heat ;  namely,  gelatin,  kreatin,  krea- 
tinin,  the  phosphoric,  lactic,  and  inosinic  acids,  and  certain  salts.  Of  course,  it  contains 
no  albumen  nor  fibrin,  unless  in  some  altered  state  in  Avhich  they  are  rendered  soluble 
at  a  boiling  temperature.  In  this  nutritious  biscuit,  the  absence  of  albumen  and  fibrin  is 
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supposed  to  be  BuppHed  by  tho  pluton  of  tho  flour.  To  prepare  a  pint  of  palatable  soup, 
an  ounce  of  the  powdered  buoiiit,  Hrst  made  into  tt  thin  paste  witfi  cold  wul<!r,  iit  added, 
with  constant  Htirrinij,  to  Biitli<;ient  boiling  Wiilt-r,  Hml  th"  whole  boiled  for  twenty 
minutes.  Salt  and  pepper  are  tlnm  added  to  Huit  tlie  taste.  The  meat  biMcuit  forinu  an 
im)K>rtiint  resource  in  all  ca»e»  in  which  food  must  bo  carried  on  long  journeys  for  daily 
contiumpiion.  B. 

JionUn's  Extract  of  Beef.  This,  which  is  also  a  preparation  of  Mr.  Borden's,  might 
perhaps  have  heen  more  appropriately  referred  to  under  Kxlractutn  Carnut  (see  jmge 
15*J3) ;  but  convenience  has  induced  us  to  place  it  here  in  connecliou  with  the  meat 
biscuit  of  that  manufacturer.  It  is  prepared  in  Jllinois,  in  consequence  of  the  abun- 
dance, in  that  iState,  of  the  beeves  best  suited  to  the  purpose.  It  appears  to  be  pre- 
pared essentially  »,^  the  extracts  of  beef  already  noticed,  only  that  the  eva|>oration, 
which  is  conducted  in  vacuo,  is  carried  to  dryness.  It  consists  exclusively  of  the  solu- 
ble injfredients  of  tho  flesh,  without  addition,  even  of  common  salt  or  other  condiment; 
and,  as  it  is  in  the  process  of  extraction  exposed  to  a  sufficient  heat  to  cook  it  thoroughly, 
it  requires  no  further  application  of  heat  to  tit  it  for  use  ;  ail  that  is  necessary  Idling  hot 
water  to  dissolve  it.  As  it  is  in  the  dry  solid  state,  it  docs  not  require  cans  for  ita  pre- 
servation ;  and  is  kept  for  sale  in  the  form  of  packages  of  ditt'erent  sizes.  One  pound 
of  it  represents  20  pounds  of  beef.  Being  free  from  mustiness  or  other  oftensivo  smell 
or  taste,  it  may  be  made  immediately  into  soup  of  any  desired  strength,  either  for  the 
sick  or  well.  From  one-half  of  an  ounce  to  an  ounce  cut  into  small  pieces,  and  stirred 
with  a  quart  of  hot  water  till  perfectly  dissolved,  with  salt  and  black  pepper  or  such 
other  flavouring  material  as  may  be  required,  will  form  beef  soup.  If  peas,  beans, 
or  other  leguminous  fruit,  with  fresh  vegetables,  bo  required,  these  should  first  be  made 
into  a  soup,  and  the  extract  afterwards  added  in  due  proportion  while  the  liquid  is  still 
hot.  A  preparation  equivalent  to  essence  of  beef  may  bo  made  by  dissolving  two-thirds 
of  an  ounce  in  a  pint  of  boiling  hot  water.  W. 

Preserved  Meat-juice  is  a  nutritive  liquid,  prepared  by  Mr.  Gillon,  a  manufacturer  of 
preserved  meats,  at  Leith,  in  Scotland.  The  process  for  making  it,  as  described  by  Prof. 
Christison,  is  as  follows.  A  number  of  cylindrical  cases  of  tinned  iron,  each  containing 
six  pounds  and  a  half  of  beef,  and  closed  by  soldering  with  a  lid,  having  a  hole  half  an 
inch  wide  in  the  middle  of  it,  are  placed  in  an  iron  cylinder,  surrounded  with  an  iron 
jacket  so  as  to  leave  an  interstice,  and  heated  by  steam,  admitted  into  the  interstice,  to 
the  temperature  of  220°  for  about  three  bours.  The  cases  are  then  withdrawn,  and  the 
juice  is  poured  out,  amounting  to  a  few  ounces  for  eacb  case,  and,  after  cooling,  is  entirely 
freed  from  fat.  It  is  next  poured  into  four-ounce  tin  cases,  which  are  closed  as  before, 
with  a  small  aperture  in  the  lid  secured  with  solder.  These  are  subjected  to  a  tempera- 
ture of  220°  in  a  chloride  of  calcium  bath  for  some  time,  and,  when  removed  from  the 
bath,  are  opened  by  melting  the  solder  which  secures  the  aperture;  whereupon  steam 
rushes  out,  and  carries  with  it  the  air  which  may  have  collected  in  the  upper  part  of  the 
case.  As  soon  as  the  gaseous  matter  ceases  to  be  expelled,  the  aperture  is  resoldered. 
The  process  of  beating  in  the  bath,  tapping,  and  resoldcring  is  then  repeated  ;  and  the 
cases  are  finally  painted,  to  preserve  them  from  rust.  Dr.  Christison  states  that  he  has 
repeatedly  opened  cases,  eigliteen  months  in  his  possession,  and  found  the  contents  to 
pos.sess  the  rich  delicate  aroma  and  taste  of  fresh  beef-juice.  Mr.  Gillon's  meat-juice  con- 
tains only  6-5  per  cent,  of  .solids,  consisting  of  osmazomo,  with  the  salts,  and  sapid  and 
odorous  principles  of  meat.  It  contains  neither  fibrin,  albumen,  nor  gelatin.  It  may  be 
taken  in  the  concentrated  form,  but  is  generallv  best  diluted.  The  contents  of  a  case  (four 
ounces)  will  make  sixteen  ounces  of  strong  beef  tea,  by  the  addition  of  the  requisite 
quantity  of  boiling  water.  (See  Med.  Exmn.,  March,  1855.)  B. 

Flour  of  Meat.  Dr.  A.  H.  Hassal,  of  London,  has  given  this  n^mo  to  a  preparation 
of  meat,  which  concentrates  within  a  smaller  space,  and  more  completely  represents 
tho  virtues  of  meat,  than  any  other  preparation  of  which  we  have  seen  an  account.  Of 
the  dift'erent  forms  of  extract  and  essence  of  meat,  almost  all  have  this  great  deficiency 
that,  while  they  contain  the  stimulating  and  eflTete  constituents  of  the  meat,  they  are 
destitute  of  the  fibrin  and  albumen,  which  are  probably  its  most  nutritious  ingredi- 
ents; and  absolutely  all  are  without  the  fibrin.  His  method  consists  in  drying  the  meat, 
at  a  temperature  generally  below  that  necessary  for  coagulating  albumen,  so  as  to  de- 
j)rive  it  of  all  its  water,  without  removing  any  of  its  essential  constituents,  perhaps  in 
vacuo,  and  then  grinding  it  into  a  very  fine  powder.  When  made  from  beef,  the  j>owder 
is  of  a  light-brown  colour  and  very  agreeable  taste  ;  and  one  pound  represents  four 
pounds  of  flesh,  or  six  pounds  of  the  leanest  joints  not  deprived  of  bone  and  fat.  In  a 
few  words,  Dr.  Ilassal  speaks  of  it  as  1.  useful  for  the  speedy  preparation  of  beef  tea; 
2.  with  vegetables  and  flavouring  substances  for  quickly  making  »oups;  8.  in  forming, 
when  combined  with  farinaceous  matter,  a  nutritious  food,  well  adapted  for  children, 
dyspeptics,  and  invalids;  4.  for  making,  by  mixture  with  cocoa,  a  nutritious  breakfast 
drink;  and  5.  for  forming  meat  biscuit.  Dr.  Hassal  has  here  omitted,  what  appears  to 
U8  to  be  its  highest  recommendation,  that  it  is  an  excellent  article  of  diet  for  the  old  and 
toothless,  who  cannot  suflSciently  comminute  meats  for  the  purpose  of  easy  digestion. 
(Lancet,  Feb.  17,  1866,  p.  184.)     In  a  subsequent  communication  to  the  same  journal, 
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Dr  Hasoal  recognises  this  as  among  its  useful  applications.  He  speaks  also  of  its  being 
retained  by  the  stomach  when  meat  in  its  ordinary  forms  is  rejected,  of  its  applicability 
to  case«  in  which  it  is  necessary  to  inject  nutritive  food  into  the  stomach  or  the  rectum, 
and  of  if:  special  usefulness  as  an  article  of  food  in  dyspepsia,  in  diabetes,  in  the  weak- 
ness  following  jjarturition,  and  in  low  forms  of  fever.  Dr.  Hassal  says  that  it  is  finer 
even  than  wheat  flour.  (/6ic?.,  April  28,  1866,  p.  469.) 

Raw  Meat  has  been  recommended  as  an  article  of  diet  for  consumptive  patients,  and 
especially  for  scrofulous  children,  and  in  other  cachectic  cases,  and  is  asserted  to  have 
proved  highly  useful.  It  was  brought  into  notice  by  M.  Faster,  of  Montpellier,  France. 
The  foUovving  formula  is  recommended  by  M.  Reveil.  Takeof  fillet  of  beef  100  grammes, 
deprive  it  carefully  of  all  fatty  and  membranous  matter,  cut  it  up  finely,  beat  it  in  a 
mortar,  and  add  of  powdered  sugar  20  grammes,  chloride  of  sodium  1-5  grammes,  chloride 
of  potassium  half  a  gramme,  and  powdered  black  pepper  one-fifth  of  a  gramme.  The  mix- 
ture is  to  be  taken  in  teaspoonful  doses  through  theday.  {Ann.  de  T/ieraj)., 186&,  p.  145.)  W. 
Pemmican  is  an  alimentary  substance,  containing  much  nutriment  in  a  small  bulk, 
which  is  used  by  fur  traders  and  others,  as  their  exclusive  food,  on  long  journeys  in  the 
northwest  of  this  continent.  It  is  made,  according  to  Dr.  C.  C.  Keeney,  U.  S.  Army,  by 
mixing  equal  weights  of  buflfalo  meat  and  buftalo  tallow.  The  meat,  thoroughly  dried  in 
the  sun,  is  reduced  to  powder,  and  the  tallow  in  the  melted  state  is  added  to  it,  and  the 
whole  well  stirred.  The  melted  mixture  is  then  poured  into  sacks  of  untanned  buffalo 
hide,  capable  of  containing  from  twenty  to  forty  pounds.  No  salt  is  used,  and  yet  the 
mixture  keeps  perfectly  well.  {Med.  Statistics,  U.  S.  Arnuj,  p.  56.)  B. 

MEDEOLA  VIKGINICA.  Oyromia  Virginica.  Nuttall.  Indian  Cucumber.  An  indi- 
genous perennial  herb,  growing  in  all  parts  of  the  United  States.  The  root,  which  in 
shape  and  flavour  bears  a  strong  resemblance  to  a  small  cucumber,  is  said  by  Pursh  to 
be  eaten  by  the  Indians.  According  to  the  late  Professor  Barton,  it  has  been  thought 
useful  in  dropsies,  and  probably  possesses  diuretic  properties.  It  is  figured  and  described 
by  Dr.  William  P.  C.  Barton  in  his  Medical  Botany.  W. 

MELILOTUS  OFFICINALIS.  Melilot.  An  annual  or  biennial  plant,  indigenous  in 
Europe,  and  growing  also  in  this  country.  We  have  two  varieties,  one  with  yellow,  the 
other  with  white  flowers,  which  are  consider(;d  by  some  as  distinct  species.  The  plant, 
•when  in  flower,  has  a  peculiar  sweet  odour,  which,  by  drying,  becomes  stronger  and  more 
agreeable,  somewhat  like  that  of  the  Tonka-bean.  Indeed,  according  to  M.  Guillemette, 
the  odorous  principle  of  the  two  substances  is  identical.  {Journ.  de  Pharm.,  xxi.  172.) 
The  taste  of  melilot  is  slightly  bitterish.  It  has  little  medical  power,  and,  though  for- 
merly recommended  in  various  diseases,  is  at  present  not  employed  internally.  As  a 
local  application,  it  is  used,  in  decoction  or  cataplasm,  in  moderate  inflammations,  though 
probably  with  little  other  advantage  than  such  as  results  from  the  combination  of  warmth 
and  moisture.  W. 

MENISPERMTJM  CANADENSE.  Moonseed.  Fellow  Parilla.  This  is  a  climbing 
plant,  growing  in  various  parts  of  the  United  States,  from  the  northern  boundary  to  the 
Gulf  of  Mexico.  It  is  described  in  the  Flora  of  North  America  by  Torrey  and  Gray  (i. 
48),  and  in  Gray's  Manual  of  the  Botany  of  the  U.  States  (p.  18).  The  root  or  rhizuma  is 
long,  of  a  yellow  colour,  and  a  bitter  taste.  Considerable  quantities  of  a  root  were  some 
time  since  brought  to  the  market  of  Philadelphia  from  New  Orleans,  and  ofl'ered  for  sale 
as  Texas  sa7-sa])arilla .  This  was  satisfactorily  shown  by  Prof.  Kobert  P.  Thomas  to  be  the 
root  oi  Menispermum  Canadehse.  {Am.  Journ.  of  Pharm,.,  xxvii.  7.)  In  an  unpublished 
inaugural  dissertation  by  Dr.  Geo.  F.  Terrell  (Feb.  1844),  it  is  stated  that  the  root  of  this 
plant  is  considerably  employed  in  Virginia,  both  in  domestic  practice  and  by  physicians, 
as  a  substitute  for  sarsaparilla,  in  scrofulous  aftections.  It  has  a  bitter  taste,  and  is  said  to 
be  a  gently  stimulating  tonic.  Its  natural  affinity  with  the  columbo  plant,  both  belonging 
to  the  family  of  Menispermaceaj,  and  the  sensible  properties  of  its  root,  naturally  suggested 
that  this  might  contain  the  same  or  similar  active  principles  with  columbo;  and  Mr. 
Maisch,  in  a  chemical  examination,  determined  that,  among  its  constituents,  are  berbe- 
rina  in  small  proportion,  and  a  white  or  colourless  alkaloid  in  larger  quantity,  which  has 
an  alkaline  reaction  on  litmus  and  turmeric  paper,  is  precipitated  by  tannin,  phosphomo- 
lybdic  acid,  and  iodohydrargyrate  of  potassium,  and  is  soluble  in  ether,  alcohol,  and  a 
large  proportion  of  water.   {Am.  Journ.  of  Pharm,.,  July,  1863,  p.  302.)  W. 

MEN  YANTHES  TRIFOLIATA.  Bnckhean.  Marsh  Trefoil.  The  leaves  of  this  plant 
were  recognised  in  the  late  Edinburgh  Pharmacopoeia,  but,  having  been  omitted  in  the 
British,  are  noticed  in  this  place,  in  accordance  with  our  plan  of  introducing  into  the  third 
part  of  the  work  all  the  medicines  which  have  ceased  to  be  ofiicinal.  Menyanthes  trifoliata 
belongs  to  the  Linnasan  class  and  order  Pentandria  Monogynia,  and  the  natural  order 
Gentianaceae,  with  the  following  generic  character.  "  Co»'o^Z«,  hirsute.  StigmahifiA.  Cap- 
sule one-ceWed."  {Willd.)  The  plant  has  a  perennial,  long,  round,  jointed,  horizontal, 
branching,  dark-coloured  root  or  rhizoma,  about  as  thick  as  the  finger,  and  sending  out 
numerous  fibres  from  its  under  surface.  The  leaves  are  ternate,  and  upon  long  stalks,  which 
proceed  from  the  end  of  the  root,  and  are  furnished  at  their  base  with  sheathing  stipules. 
The  leaflets  are  obovate,  obtuse,  entire  or  bluntly  denticulate,  very  smooth,  beautifully 
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green  on  their  iiitpor  Rurfiiop,  nnd  paler  l>oneuth.  The  flowor-etnlk  inor('ct,roiinJ,«mfK)th, 
ttom  »\\  to  twelve  iiioiicii  hi^h,  U>ng«*r  thtiii  tlu*  I(>av«>i>,und  teriiiiniited  by  uconii-ulrnoeme 
of  whitir*h,  hoinewluit  r<>se-<t)l<mred  floweni.  Tho  calyx  is  tive-parted  ;  thecoroUu  funnel- 
•haptid,  with  a  short  tube, and  u  live-cleft,  revoluto  border,  covered  on  the  iipiK-r  i*ide  with 
numerous  hmi;,  llu.shy  libres.  Tho  anthers  are  red  and  saf;ittute  ;  thefjerii)  ovate,  support- 
ing a  slender  stylu  longtsr  than  the  stamens,  and  terminating  in  a  bitid  stigma.  'J  lie  fruit 
is  an  ovate,  two-valved,  one-celled  capsule,  containing  numerous  seed*.  This  beautiful 
j)lant  is  a  native  bothof  Kuropeund  North  America,  growingin  boggy  and  marshy  places, 
always  moist,  and  occasionally  overflowed  with  water.  It  prevails,  in  the  United  StatJ-s, 
from  tlip  northern  boundary  to  Virginia.  In  this  country  the  flowers  appc-ar  in  May,  id 
England  not  tillJune<ir  July.  All  parts  ofit  are  efficacious,  but  the  leaves  only  were  officinal. 

The  taste  of  buckbean  is  intensely  bitter  and  somewhat  nauseous,  the  odour  of  the  leaves 
faint  and  disiagreeable.  Its  virtues  depend  on  a  bitter  principle  denomimited  inenyanthin, 
which  may  bo  obtained  sufficiently  jiure  for  use  by  treating  the  spiritutius  extract  of  the 
plant  with  hydrated  oxide  of  lead,  removing  tho  load  by  nydrosuli)huric  acid,  tilt4:ring 
and  evaporating  the  liquor,  exhausting  the  residue  with  alcohol,  atid  again  evaporating 
with  a  gentle  heat.  It  has  a  pure  bitter  taste,  is  soluble  in  alcohol  and  water,  but  not  in 
pure  etiior,  and  is  chemically  neuter.  {Pharm.  Cent.  Blalt,  A.D.  184;i,  p.  24.) 

Medical  Properties  ami  Usea.  With  the  ordinary  properties  of  the  bitter  tonics,  meny- 
anthes  unites  a  cathartic  power,  and  in  large  doses  is  apt  to  V(miit.  It  was  formerly  held 
in  high  esteem  in  Europe  as  a  remedy  in  numt^rous  complaints,  among  which  were  inter- 
mittents,  riieumatism,  scrofula,  scurvy,  dropsy,  jaundice,  and  various  cachectic  and  cuta- 
neous atlbctions.  In  most  of  these  it  was  adnunistered  under  a  vague  impression  of  its 
alterative  powers.  It  is  little  employed  in  this  country;  but,  as  it  is  a  native  plant,  and 
applicable  to  cases  whereacombined  tonic  and  purgative  etfect  is  demanded,  it  isdesirable 
that  country  practitioners  should  be  aware  of  its  jiroperties.  The  dose  of  the  powdered 
leaves  or  root  as  a  tonic  is  from  twenty  to  thirty  grains;  of  an  infasion,  prepared  with 
half  an  ounce  to  a  pint  of  boiling  water,  from  one  to  two  fluidounces;  and  of  the  extract 
ten  or  fifteen  grains,  to  be  repeated  three  or  four  times  a  day.  A  drachm  of  the  powder, 
or  a  gill  of  tho  strong  decoction,  generally  purges,  and  often  occasions  vomiting.  W. 
•  MERCUIilALIS  ANNUA.  An  herbaceous  European  plant,  of  the  family  of  Euphor- 
biacese,  which  has  been  employed,  from  the  most  ancient  times,  as  a  purgative  and  em- 
menagogue.  It  has  also  been  considered  by  some  as  diuretic,  and  has  been  used  in  the 
treatment  of  syphilitic  affections.  When  boiled,  it  loses  its  acrid  properties,  and  in  this 
condition  has  been  used  as  an  emollient.  Another  species,  M.  perermis^  also  a  native  of 
Europe,  is  ranked  among  poisonous  plants.  (Merat  et  De  Lens.)  But  what  has  recently 
recalled  attention  to  the  annual  species  is  the  discovery  in  it,  by  Reichardt,  of  a  new 
volatile  alkaloid,  which  he  proposes  to  name  mercurialin  [mercurialia).  This  is  a  liquid, 
of  an  oily  appearance,  narcotic  odour,  and  alkaline  reaction  ;  boils  at  284°  F.;  forms  salts 
with  the  acids ;  absorbs  carbonic  acid ;  has  a  strong  affinity  for  water ;  on  exposure  to 
the  air  is  changed  into  a  resin  of  a  buttery  consistence ;  and  is  very  poisonous  in  its  action 
on  man.  For  the  mode  of  procuring  it,  see  Annuaire  de  Therapeutiqiie  (18C4,  p.  44). 
The  existence  of  a  volatile  alkaloid  in  the  Mercurialis  suggests  that  other  Euphorbiacese 
may  owe  their  acrid  properties  to  a  similar  constituent,  W. 

MESEMBRYANTHEMUM  CRYSTALLINUM.  Ice-plant.  A  biennial  plant, 
growing  spontaneously  in  the  South  of  Europe,  and  cultivated  as  a  curiosity  in  colder 
countries,  by  the  aid  of  artificial  warmth.  The  stem  and  under  surface  of  the  leaves  are 
covered  with  crystalline  drops,  which  give  the  plant  the  appearance  of  being  coated  with 
ice.  The  herb  is  without  smell,  and  has  a  saline  somewhat  nauseous  taste.  It  is  con- 
sidered demulcent  and  diuretic,  and  has  been  commended  as  a  remedy  in  various  com- 
plaints, especially  those  of  the  mucous  membrane  of  the  lungs  and  urinary  pa.ssages.  It 
nas  also  been  used  in  dropsy.  The  expressed  juice  is  the  form  in  which  it  has  been  gen- 
erally employed.  "W. 

MESENNA.  Musenna.  Blsennn.  Under  these  different  names  has  been  brought  into 
notice,  as  a  powerful  ticniafuge,  the  bark  of  an  Abyssinian  tree,  the  botanical  charac- 
ter of  which  has  recently  been  determined  by  M.  Brongniart  from  dried  specimens 
brought  to  Paris  by  il.  Courbon.  The  tree  is  leguminous, "and  belongs  to  the  family  of 
tho  MimoseyB.  M.  lirongniart  names  it  Albizzia  antfiehnintica.  The  bark  is  in  flat  pieces 
from  five  to  ton  inches  long,  smooth,  slightly  fissured,  of  a  rusty-gray  colour  exteriorly, 
and  pale-yellow  and  fibrous  within.  It  consists  of  four  layers,  one  of  which  contains  very 
large  cells,  with  thick  coats,  and  is  supposed  to  bo  the  active  part.  MM.  E.  Caventou 
and  Legendre  have  examined  the  bark,  and  found  in  it  no  alkaloid,  but  a  peculiar,  acid, 
resinous  substance,  having  an  acrid  taste,  analogous  to  that  of  the  bark,  of  which  it  is 
probably  the  active  principle.  The  Abyssinians  employ  the  powdered  bark,  in  the  dose 
of  about  two  <»unces,  which  they  take  in  various  ways,  8uspcnat»d  in  water  or  othtrr  liquid, 
or  mixed  with  flour  in  the  form  of  bread,  or  made'into  a  confection  with  honey,  butter, 
&c.  It  is  taken  in  the  morning,  three  or  four  hours  before  breakfast,  and  no  other  pre- 
cautions are  used.  It  produces  no  pain  nor  any  disturbance  of  the  functions,  not  even 
purging  actively.  Fragments  of  the  worm  are  voided  the  same  evening,  and  the  greater 
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portion  of  it  the  next  day.  Successful  trials  of  the  remedy  have  been  made  elsewhere  than 
m  Abyssinia  though  M.  Ruyer  has  collected  cases  which  tend  to  discountenance  the 
opinion  of  its  vermifuge  powers.  But  the  bark  may  in  these  instances  have  been  injured 
by  time.  (See  Ann.  de  Therap.,  1862,  p.  161.)  W. 

MESQUITE  GUM.  Gum  Mesquite.  Gum  Mezquite.  This  is  the  product  of  Algarobia 
glandulosa  (Torrev  and  Gray,  Flor.  of  N.  Amer.,  i.  399),  a  small  thorny  tree  or  shrub, 
belonging  to  the 'family  of  Mimosese,  and  growing  in  New  Mexico,  Texas,  and  other 
neighbouring  regions,  where  it  covers  vast  extents  of  country.  Captain  R.  B.  Marcy,  of 
the  U.  S.  Army,  who  commanded  an  expedition  sent  by  our  government  into  that  region, 
gives  a  particular  account  of  the  tree,  in  a  letter  to  Messrs  Rushton  &  Co.,  of  New  York. 
He  states  that  it  was  first  described  by  Dr.  Edwin  James,  who  attended  Colonel  Long's 
exploring  expedition  to  the  Rocky  Mountains  about  fifty  years  since.  The  specimens 
collected  by  Dr.  James  were  submitted  to  Dr.  Torrey,  by  whom  the  botanical  cha- 
racter of  the  plant  was  determined.  According  to  Captain  Marcy,  the  tree  is  found 
between  26°  and  36°  of  N.  latitude,  and  extends  from  97°  to  103°  of  longitude,  over  a 
region  containing  more  than  600,000  square  miles.  In  its  botanical  aifinities  and  habits, 
it  is  closely  analogous  to  the  Acacias,  which  yield  gum  arable.  The  fruit  jfS  a  long,  com- 
pressed pod,  filled  with  a  sweep  pulp,  which  is  said  to  be  used  as  food.  A  gum  exudes  from 
the  stem  and  branches,  especially  when  wounded,  which  hardens  in  the  drj-^  season,  some- 
times in  masses  as  large  as  a  hen's  egg. 

Specimens  of  this  gum  were  collected,  and  sent  for  examination  to  various  persons  in  the 
Atlantic  cities,  by  Dr.  Geo.  G..  Shumard,  of  the  U.  S.  Army,  who  was  attached  to  Captain 
Marcy's  expedition.  A  portion  received  by  one  of  the  authors  was  in  irregular,  roundish 
pieces,  of  various  sizes,  and  of  diflerent  iiucs,  from  colourless  transparency  to  a  dark 
amber-brown.  Some  of  them  had  the  fissured  appearance  of  the  best  Turkey  gum.  Ex- 
amined by  Prof.  Procter,  the  gum  was  found  to  resemble  gum  arable  in  its  solubilities, 
but  to  ditfer  from  it  essentially  in  some  of  its  chemical  reactions.  The  most  striking 
points  of  difference  are  that  solution  of  gnm  mesquite  is  not  precipitated  by  subacetate 
of  lead,  and  a  strong  solution  is  not  coagulated  by  borax.  (Am.  Journ.  of  Pharm.,  xxvii. 
224.)  Dr.  Campbell  Mortit,  of  Baltimore,  found  it  to  approximate  very  closely  to  gum 
arable  in  ultimate  composition,  its  constituents  being  carbon,  hydrogen,  and  oxygen, 
with  three  per  cent,  of  inorganic  matter.  He  found  also  a  very  little  bassorin  (0206  per 
cent.),  which  did  not  exist  in  the  specimens  examined  by  Prof.  Procter.  (^Am.  Journ.of 
Sci.  and  Arts,  March,  1855,  p.  264.) 

There  can  be  little  doubt  that  this  gum  has  all  the  valuable  medicinal  properties  of 
gum  arable,  and  might  be  substituted  for  it  in  all  cases,  with  this  considerable  advan- 
tage, that  it  may  be  added  to  diluted  solution  of  subacetate  of  lead,  so  as  to  communicate 
to  that  preparation  demulcent  properties,  in  addition  to  those  of  a  sedative  and  astrin- 
gent, for  which  it  is  so  much  used  as  a  local  application.  W. 

METHYLIC  ALCOHOL.  Spiritus  Pyroxilicus  Rectificatus  {Br.  1864).  Py- 
KOLIGNEOUS  Spirit.  Pyroxylic  Alcohol.  Pyroxylic  Spirit.  Wood  Spirit.  Wood  Alcohol. 
Wood  Naphtha.  Having  been  discarded  from  the  Br.  Pharmacopoeia,  at  the  late  revision 
of  that  work,  methylic  alcohol  has  been  transferred  from  the  lirst  part  of  the  Dispens- 
atory to  the  thii-d.  It  was  discovered  in  1812  by  P.  Taylor,  and  was  afterwards  examined 
by  Macaire  and  Marcet,  Liebig,  Dumas  and  Peligot,  Kane,  and  others.  "When  wood  is  sub- 
jected to  destructive  distillation,  there  is  formed,  besides  aceticacid,tar,and  other  products 
(see^rt^re  19),  about  1  per  cent,  of  an  inflammable,  volatile  liquid,  which, when  separated 
and  purified,  constitutes  pyroxylic  spirit.  The  crude  liquor,  derived  from  the  wood, 
separates  on  standing  into  two  liquids;  the  lighter  containing  the  tarry  matters,  and  the 
heavier  consisting  of  water,  acetic  acid,  pyroxylic  spirit,  &c.  The  heavier  liquid  is  satu- 
rated with  lime,  and  subjected  to  distillation,  whereby  the  impure  pyroxylic  spirit  first 
comes  over,  mixed,  however,  with  various  compounds,  among  which  are  aldehyd  and 
pyroacetic  spirit  (acetone).  This,  after  having  been  redistilled,  and  deprived  of  water 
by  repeated  rectifications  from  lime,  forms  the  pyroxylic  spirit  of  commerce.  The  spirit 
of  commerce  is  purified  by  adding  to  it  as  much  chloride  of  calcium  as  it  can  dissolve,  and 
allowing  the  mixture  to  stand  for  a  few  days.  The  pyroxylic  spirit  unites  with  the  chloride 
of  calcium,  and  the  compound  formed  is  subjected  to  distillation  to  separate  certain  con- 
taminating .substances,  which  distil  over.  Finally,  the  pyroxylic  spirit  is  separated  from 
the  chloride  of  calcium  by  the  addition  of  water  and  a  new  distillation,  and  from  water 
by  rectification  from  dry  lime.  M.  Berthelot  has  succeeded  in  producing  wood-spirit 
synthetically  by  uniting  the  elements  of  water  with  marsh  gas  (CjH^),  through  the  instru- 
mentality of  chlorine.  \Chem.  Gaz.,  Jan.  15,  1858,  p.  33.) 

Properties.  Pure  anhydrous  pyroxylic  spirit  is  a  mobile,  colourless  liquid,  possessing 
a  hot,  pungent  taste,  and  a  peculiar  aromatic  smell,  recalling  that  of  acetic  ether.  It 
mixes  in  all  proportions  with  water,  alcohol,  and  ether,  without  having  its  transparency 
disturbed.  It  burns  like  alcohol,  but  with  a  less  luminous  flame.  Its  sp.gr.  as  a  liquid  is 
0-798;  as  a  vapour,  1-041.  {Regnault.)  Its  vapour  is  irritating  to  the  eyes.  It  boils  at  140°, 
and  during  ebullition  its  vapour  causes  concu.ssions,  which  render  its  distillation  diflS- 
cult,  but  may  be  prevented  by  placingin  the  bottom  of  the  vessel  a  layerof  mercury.  Asa 
solvent  it  resembles  alcohol,  all  bodies  soluble  in  that  menstruum  being  likewise  soluble 
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in  pyroxylie  spirit.  A«  it  hiw  the  same  relation  to  tho  compound  radical,  m/rMyi  (C,H,), 
that  common  alcohol  hag  to  etJii/l  (t'.Hj),  it  i.s  dcomwl  an  alcohol,  and  called  utethi/lie 
atco/wl.  It  connirtt8  of  two  oqn.  of  carbon  12,  fnur  of  hvdroj^on  4,  and  two  of  oxygen 
ltiss32;  and  its  empirical  formula  isCjII/i...  Connidercd  an  a  hydratcd  oxiduof  mothvl, 
it«  formula  u  C,H,0-j-HO.  Viowod  ait  a  bihydrato  of  metliylen,  it  in  nii)rc»cntod  ov 
C,H,+2llO.  According  to  Mr.  Keubcn  riiillips,  pyroxylie  spirit  usually  contaiiiii  »ul- 
phur,  not  cufily  scparaiud  from  it. 

The  otticinal  pyroxylie  spirit  was  directed  in  the  Br.  PharmacopoDia  to  have  a  sp.frr. 
from  0-841  toO-84tJ.  i'rom  the  density,  thus  recognised,  it  might  bo  implied  that  not  the 
pure,  but  the  commercial  pyntxylic  .spirit  was  contemplated,  which  has  a  straw-yellow 
colour,  and  a  powerful  odour  of  wood-smoke.  But  tho  l*h»rmaco|)(eia  also  directetl  that 
the  spirit  should  be  without  acti«)n  on  litmus-imi)er,  fn.'o  from  smoky  taste,  and  not  ren- 
dered turbid  by  water.  It  therefore  intendeu  a  purilied  spirit;  and  the  greater  density 
must  bo  ascribed  to  the  presence  of  the  10  pur  cent,  of  water  allowed.  According  to  Mr. 
Morson,  of  London,  the  impure  commercial  spirit,  which  is  unlit  for  medical  use,  may  bo 
purided  "by  largely  diluting  it  with  water,  when  an  oily  substance  separates,  after  the 
removal  of  whit-li  the  spirit  may  bo  recovered  by  distillation."  By  pa.ssing  tho  mixed 
liquids  through  animal  charcoal,  the  purification  is  rendered  more  complete.  Pyroxylie 
spirit  has  been  confounded  with  nyroacetic  spirit.  They  may  be  distinguished,  according 
to  Mr.  Scanlan,  by  chloride  of  calcium,  which  is  without  action  on  the  latter,  but  dissolves 
in  the  former.  In  applying  tho  test,  a  drop  or  two  of  a  saturated  solution  of  chloride  of 
calcium  is  added  to  tne  doubtful  liquid  in  a  test  tube.  This  solution  is  immiscible  with 
nyroacetic  spirit,  separating  after  agitation,  but  dissolves  instantly  in  pyroxylie  spirit. 
The  liquid  examined  must  be  so  pure  as  not  to  separate  into  two  layers,  nor  to  become 
milky  with  water. 

It  is  sometimes  desirable  to  be  able  to  distinguish  the  presence  of  methylic  alcohol  in 
ordinary  alcohol,  and  in  ether  or  nitrous  ether  which  may  have  been  prepared  from  the 
methylated  instead  of  the  pure  spirit.  For  this  purpose,  Mr.  \V.  Young  proposes  a  solution 
of  permanganate  of  potassa  as  a  test.  Dissolve  a  tijrain  of  the  crystallized  permanganate 
in  a  fluidt)unceof  distilled  water.  If  ten  minims  of  this  solution  be  added  to  four  flui- 
drachms  of  pure  alcohol  in  a  test  tube,  the  bright  pink  colour  of  tho  former  fluid  will  be 
retained  at  least  ten  minutes,  after  which  it  will  gradually  fade.  If  only  ten  per  cent,  of 
methylated  alcohol  be  contained  in  the  alcohol,  the  solution,  instead  of  retaining  its 
colour  for  some  time,  will  almost  instantly  change  to  a  pale-brown  tint.  With  a  larger 
proportion  of  the  methylic  alcohol,  the  change  will  be  even  more  striking.  One  part  of 
methylic  alcohol  can  be  thus  readily  detected  in  800of  proper  alcohol:  The  same  test  will 
detect  methylic  alcohol  in  ether  and  sweet  spirit  of  nitre  ;  but,  in  the  latter  case,  the  spirit 
should  be  purified  from  acid  by  mixing  it  with  an  equal  measure  of  solution  of  potassa  twice 
as  strong  as  the  officinal,  and,  after  the  mixture  has  .stood  an  hour,  distilling  off  the 
original  measure  of  tho  nitrous  spirit.  (See  Am.  Journ.  of  Pharvi.,  Jan.  1806,  p.58  ;  from 
Pharin.  Journ.,  Nov.  1865.)  For  a  method  of  detecting  methylic  alcohol  in  any  mixture, 
by  Mr.  John  T.  Miller,  see  Pharm.  Journ.  (2d  ser.,  vii.  318). 

Medical  Properties,  ^e.  Pyroxylie  spirit,  under  the  incorrect  name  of  napbtha,  was 
introduced  as  a  therapeutic  agent,  some  years  ago,  by  Dr.  John  Hastings,  of  London,  who 
proposed  it  as  a  remedy  for  consumption.  It  exerts  no  curative  power  over  this  disease,  but 
may  be  usefully  employed  to  palliate  the  cough  and  lessen  the  febrile  excitement  wliich 
attend  it.  The  therapeutic  properties  of  pyroxylie  spirit  have  not  been  fully  investigated ; 
but,  so  far  as  observation  has  gone,  it  may  oe  ranked  as  a  narcotic,  .sedative,  and  anti-emetic. 
In  chronic  vomitinsij,  whether  dependent  on  functional  or  organic  disease.  Dr.  Christison 
bas  found  it  useful,  liaving  frequently  .seen  tho  vomiting  arrested  or  greatly  mitigated  by 
its  use.  Dr.  D.  W.  Yandell  .speaks  favourably  of  its  efficacy  in  diarrhoea  and  dysentery. 
It  is  not  improbable  that  the  impurities  in  the  commercial  sjnrit  may  have  some  reme- 
dial efficacy;  and  tho  purified  spirit  directed  by  the  Br.  Pharmacopoeia  maybe  less 
efficacious  than  the  impure.  The  dose  is  from  ten  to  forty  drops,  three  times  a  day,  suffi- 
ciently diluted  with  water.  At  one  time  it  was  doubtful  whether  the  substance,  used  by 
.  Dr.  Iia.-itings  under  tho  name  of  naphtha,  was  pyroxylie  or  pyroacetic  spirit ;  but  it  is  now 
decided  to  have  been  the  former. 

Crude  pyroxylie  spirit,  varying  in  density  from  0-846  to  0-890,  is  employed  by  hatters 
and  varnish-makers  for  dissolving  resinous  substances,  and  by  chemists  for  burning  in 
lamps  as  a  substitute  for  alcohol.  For  the  latter  purpose  it  is  more  economical  than 
alcohol  ;   giving  out  more  heat  for  equal  weiiyhts. 

In  Great  Britain  alcohol  is  subjected  to  a  heavy  duty,  which,  until  lately,  prevented  it 
from  beinfj  used  in  many  manufactures ;  becau.<e  the  products  of  its  use  can  be  more 
cheaplyobtained  from  abroad.  The  Hritish  ])arliament,  wishing  to  encourage  the  use  of 
alcohol  in  the  arts,  but  not  as  a  beverage,  passed  an  act  in  1855,  allowing  it  to  bo  ased 
duty-free,  provided  it  be  mixed  with  at  least  one-ninth  of  its  bulk  of  pyroxylie  spirit, 
which  renders  it  unfit  for  drinking,  but  does  not  spoil  it  for  use  in  the  arts.  This  mixture 
is  called  methylated  spirit,  and  is  now  employed  exten.sively  in  Great  Britttin,  by  hatters, 
brass  founders,  and  cabinet-makers  for  dissolving  shell-lac  and  other  resinous  substances, 
and  by  manufacturing  chemists  for  making  ether,  chloroform,  and  sweet  spirit  of  nitre. 
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Prom  the  purification  of  pyroxylic  spirit  already  referred  to,  so  as  to  deprive  it  of  offen- 
sive taste,  it  has  been  supposed  that  the  intended  operation  of  the  British  revenue  laws 
might  be 'evaded  ;  but,  in  opposition  to  this  idea,  it  is  asserted  that  the  purifying  process 
is  too  expensive,  on  the  large  scale,  to  render  it  available  for  the  purpose.  The  use  of 
this  spirit,  however  purified,  would  be  unjustifiable  in  medical  preparations,  unless  offi- 
cinally  recognised.  "• 

MILK  CONCENTRATED.  Preserved  Milk.  As  in  the  case  of  fresh  meat,  it  is  an 
important  object  to  obtain  milk  in  a  concentrated  form,  capable  of  being  preserved  for 
an  indefinite  time,  and  so  that,  on  any  occasion  when  it  may  be  wanted  for  use,  it  may  be 
restored  to  the  ordinary  condition  of  milk  by  simply  diluting  it  with  water.  Various 
processes  have  been  employed  for  the  purpose ;  but  the  following,  by  M.  Martin  de  Lignac, 
IS  probably  as  little  liable  to  objection  as  any  one  hitherto  made  public.  Milk  imme- 
diately from  the  cow  is  put  into  shallow  boilers  with  a  flat  bottom,  to  the  depth  of  about 
two  inche?,  and  heated  by  means  of  a  water-bath.  For  every  pint  of  milk  an  ounce  of 
white  sugar  is  added ;  and,  so  long  as  the  heat  is  continued,  the  contents  of  the  boilers 
are  constantly  stirred,  so  as  to  favour  evaporation.  When  the  volume  is  reduced  four- 
fifths,  the  concentrated  liquid  is  poured  into  cylindrical  cans,  the  opening  of  which  is 
hermetically  closed  bj'  tin  solder.  These  cans  are  arranged  in  a  boiler,  constructed, 
like  steam  boilers,  so  as  to  support  a  pressure  within;  and  vapour  is  introduced  at  Ihe 
temperature  of  218°  or  219°  F.  As  soon  as  the  boxes  have  been  thus  exposed  to  heat, 
the  preparation  is  completed.  When  the  can  is  opened  for  use,  it  will  be  found  tilled 
with  a  pasty  substance,  somewhat  translucent,  and  of  a  yellowish-white  colour.  Diluted 
with  five  times  its  weight  of  water,  this  substance  oft'ers  all  the  exterior  and  nutritive 
characters  of  ordinary  milk.  After  the  opening  of  the  can,  the  milk  will  keep  readily 
for  ten  days  or  more,  especially  if  a  little  of  it  is  taken  out  everyday,  so  as  to  change  the 
Surface  in  contact  with  the  air.  The  sugar  employed  in  the  process  contributes  greatly 
to  the  preservation  of  the  milk.  The  high  temperature  to  which  it  is  exposed  for  a  time 
contributes  also  greatly  to  the  same  end  by  destroj'ing  the  ferments  which  the  milk 
may  contain.  An  objection  to  the  preparation  is  the  taste  of  boiled  milk  which  it  ac- 
quires in  the  process.  M.  Payen  recommends,  in  order  to  obviate  this  defect,  that  the 
evaporation  should  be  eflccted  in  vacuo  by  means  of  vapour,  aided  by  agitation  with  me- 
chanical stirrers.  [Journ.de  Phartn.,  Mars,  1868,  p.  195.) 

Under  the  name  of  ^^preserved  milk,"  Mr.  Borden,  already  referred  to  as  the  inventor 
of  meat  biscuit  and  a  special  extract  of  beef,  has  for  some  years  prepared  and  sold  in  this 
country  a  concentrated  form  of  milk  ;  but  we  have  seen  no  account  of  his  method  of  pro- 
ceeding. Not  improbably  it  is  the  same  preparation  noticed  in  Buchner's  Neues  Reper- 
toriumf'dr  Pharmacie  (A.  D.  1868,  xvii.  49).  This.is  named  "  preserved  milk,"  and  comes 
into  Germany  through  Switzerland  ;  being  prepared  by  an  American  Company  at  Cham, 
on  the  Lake  of  Zug,  by  evaporating,  by  means  of  a  vacuum  apparatus,  fre.sh  cows'  milk 
to  which  sugar  has  been  added,  to  the  consistence  of  honey.  Examined  by  Liebig,  it 
was  found  to  contain  in  one  measure  about  four  and  a  half  measures  of  milk.  The  solid  in- 
gredients amounted  to  77-56  per  cent.,  so  that  almost  one-half  of  these  ingredients  must 
consist  of  sugar.  Excluded  from  the  air,  the  preparation  may  be  kept  indefinitely  without 
change ;  and,  properly  diluted  with  water,  has  the  taste  of  the  best  milk  sweetened.  W. 
MITCHELLA  KEPENS.  {Graifs  Manual, -^.ITI.)  Partridge-berry.  Checker-berry. 
Winter  Clover.  This  must  not  be  confounded,  in  consequence  of  its  common  name,  with 
Gaulthcria  procumbens.  It  is  a  small  evergreen,  trailing,  indigenous  plant,  creeping 
about  the  roots  of  trees,  with  fragrant  flowers,  and  a  berry-like,  edible  fruit,  of  a  scarlet 
colour,  which  lasts  through  the  winter.  The  whole  plant  is  supposed  to  possess  remedial 
properties,  and  is  said  to  be  employed,  in  decoction,  by  the  Indian  squaws  to  facilitate 
parturition.  It  appears  to  be  diuretic,  tonic,  and  astringent,  resembling  in  these  respects 
the  pipsissewa,  and  may  be  used  for  the  same  purposes,  and  in  the  same  manner  as  that 
plant.  W. 

MOMORDICA  BALSAMINA.  Balsam  Apple.  Balsamina.  An  annual  climbing 
plant,  a  native  of  the  East  Indies,  but  cultivated  in  our  gardens  for  the  sake  of  the  fruit. 
This  is  ovate,  attenuated  towards  each  extremity,  angular,  warty,  not  unlike  a  cucumber 
in  appearance,  of  a  lively  red  or  orange-yellow  colour,  easily  falling  when  touched,  and 
spontaneously  separating  into  severarpieces.  It  was  formerly  highly  esteemed  as  a  vul- 
nerary, and  is  still  in  use  among  the  common  people.  A  liniment  formed  by  infusing 
the  fruit,  deprived  of  its  seeds,  in  olive  or  almond  oil,  is  applied  to  chapped  hands,  burns, 
old  sores,  piles,  prolapsus  ani,  &c.;  and  the  fruit  itself  is  sometimes  mashed,  and  used  in 
the  form  of  poultice.  According  to  M.  Descourtlitz,  it  is  poisonous  when  taken  internally, 
having  proved  fatal  to  a  dog  in  the  quantity  of  two  or  three  drachms.  An  extract  prepared 
from  it  is  said  to  be  useful  in  dropsy,  in  the  dose  of  from  six  to.  fifteen  grains.  W. 

MONESIA.  Under  this  name,  a  vegetable  extract  from  South  America  was,  a  few 
years  since,  introduced  to  the  notice  of  the  medical  profession  in  France  by  M.  Bernard 
Derosne,  and  for  a  time  attracted  much  attention.  Its  origin  was  for  some  time  uncer- 
tain; but  at  present  it  is  believed  to  be  derived  from  the  hark  of  Chry,sop/)yUum  gly- 
cyphlxum,  a  tree  of  middling  size,  growing  in  the  forests  near  Eio  Janeiro,  and  else- 
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whore  in  Brazil.  {Journ.  de  Pharm. ,  80  i^r.,  vi.  68.)  S]iecimeiui  of  the  bark  were  ubtainod 
jiloiifj  witli  the  extnict. 

Th«  bark  is  in  |»ii!ce!j,-«ome  of  which  are  throo  or  four  lines  thick,  is  very  compact  and 
heavy,  of  a  dei-p- brown  or  chooohite  colour,  contraMtiii<^  strongly  with  the  grayiHli  colour 
of  the  opidermis  when  this  nMiiains,  and  of  Huiooth  fracture.  The  extract  w»w  received 
from  8.  Aniorica  in  cako.s  weighing  rather  more  than  a  jMmnd,  from  three-fjuarten*  of  an 
inch  to  an  inch  in  thickness,  of  a  dark-brown  almost  black  colour,  very  brittle,  of  a  frac- 
ture neitlier  vcjry  dull  nor  very  shining,  and  of  a  taste  at  first  sweet,  then  astringent, 
and  ullinuitely  acrid ;  the  acrimony  being  very  persistent,  and  especially  f<dt  in  the  fauces. 
It  is  entirely  soluble  in  water.  The  bark  was  analyzed  by  MM.  Derosne,  Henry,  and 
Payen,  and  found  to  contain,  in  100  partn,  1-2  of  stearin,  chlorophyll,  and  wax,  1-4  of 
glycyrrhizin,  4-7  of  an  acrid  principle  analogous  to  saponin,  called  monesin,  7'5of  tannic 
acid,  S)"2  of  a  red  colouring  substance,  1-3  of  malic  acid  and  malate  of  lime,  80  of  various 
8alt«,  including  silica  and  oxides  of  iron  and  manganeso,  and  717  of  pectic  acid  or  pectin 
and  of  lignin,  including  loss,  besides  traces  of  an  aromatic  principloand  of  gum.  Monesin 
was  obtained  by  treating  the  bark  or  extract  with  alcohol,  adding  to  the  tincture  an  ex- 
cess of  hydrate  of  lime  in  tine  powder,  filtering,  evaporating  the  clear  liquor  to  dryness, 
treating  tlie  residue  with  water  and  animal  charcoal,  filtering,  and  again  evaporating  todry- 
ness.  Thus  procured  it  was  in  transparent  yellowish  scales,  which  were  easily  pulverized, 
forming  a  white  powder.  It  was  uncrystallizable,  readily  soluble  in  alcohid  and  water, 
to  the  latter  of  which  it  gave  the  property  of  frothing,  and  insoluble  in  ether.  It  had  no 
power  to  saturate  acids,  was  without  odour,  but  had  a  slightly  bitterish  taste,  followed 
oy  a  decided  and  permanent  acrimony  in  the  posterior  mouth  and  fauces.  {Journ.  de 
P/iarm.,  Janvier,  1841.)  Monesia  owes  its  activity  probably  to  this  principle  and  to  tannic 
acid. 

The  eflects  of  this  medicine  upon  the  system  appear  to  be  those  of  a  moderate  stomachic 
excitant,  a  general  alterative,  and  a  feeble  astringent.  In  overdoses  it  is  said  to  produce 
beat  in  the  epigastrium,  with  obstinate  constipation  and  tenesmus.  It  has  been  used  in- 
ternally with  asserted  advantage  in  diarrhoea,  hicmoptysis,  menorrhagia,  scrofula,  scurvy, 
the  chronic  catarrh  of  old  people,  and  dyspepsia.  As  a  local  remedy  it  has  been  found 
useful  in  leucorrhoea,  ulcerations  of  the  mouth  and  fauces,  spongy  and  scorbutic  gums, 
carious  teeth,  and  obstinate  scrofulous  and  otherwise  unhealthy  ulcers  upon  the  surface. 
The  extract  may  be  given  in  pill  or  powder,  in  aqueous  solution,  in  tincture  or  in  syrup. 
The  dose  of  it  is  from  two  to  ton  grains,  repeated  every  hour,  two,  or  three  hours,  or  less 
frequently.  From  ten  grains  to  a  drachm  may  be  given  daily.  In  scrofulous  aflFections, 
it  must  be  used  in  large  quantities,  and  persevered  in  for  several  weeks,  in  order  to  ob- 
tain its  curative  eftects.  Monesia  is  applied  to  ulcers  either  by  being  sprinkled  in  powder 
upon  the  surface,  or  in  the  form  of  ointment  made  with  one  part  of  the  extract  and  seven 
parts  of  simple  ointment.  Monesin,  or  the  acrid  principle,  has  been  given  internally 
in  the  dose  of  about  half  a  grain,  and  has  also  been  applied  to  ulcers. 

Mr.  Dupuy,  of  New  York,  states  that  specimens  of  an  extract  sold  as  monesia,  which 
have  come  under  his  notice,  bear  so  close  a  resemblance  to  extract  of  logwood  as  to  sug- 
gest the  inquirv,  whether  thev  might  not  really  have  been  the  product  of  the  same  plant. 
{X.  Y.  Journ.  of  Pharm.,  i.  167.)  W, 

MOXA.  The  term  moxa  is  employed  to  designate  small  masses  of  combustible  matter, 
intended,  by  being  burnt  in  contact  with  the  skin,  to  produce  an  eschar.  They  are  of 
various  forms,  and  made  of  ditterent  materials.  The  Chinese  moxa  is  in  small  cones  from 
eight  to  twelve  lines  in  height,  and  is  prepared  from  the  leaves  of  one  or  more  species  of 
Artemisia.  A.  Chinensis  and  A.  Indlca  were  indicated  by  the  Dublin  College ;  but  Lind- 
ley  states  that  it  is  the  A.  Moxa  of  De  CandoUe  which  is  employed.  According  to  some 
authors,  the  part  used  is  the  down  which  covers  the  leaves  and  stems;  but  others,  with 
greater  probability,  assert  that  it  is  a  fine  lanuginous  substance,  prepared  from  the  leaves 
by  beating  them  in  a  mortar.  A  coarser  and  a  finer  product  are  obtained,  the  former  of 
which  is  used  for  tinder,  the  latter  worked  up  into  moxa.  A  similar  moxa  has  been  made 
in  France,  by  a  similar  process,  from  the  leaves  of  A.  vulgaris. 

Various  substitutes  have  been  proposed  for  the  Chinese  moxa,  all  composed  of  some 
light,  porous,  soft,  inflammable  substance,  which  burns  slowly,  and  thus  allows  the  heat 
to  be  r  •:j;ulated  according  to  the  effect  desired.  Linen  rolled  into  a  cylinder,  cotton  formed 
into  the  same  shape  and  enclosed  in  a  piece  of  linen,  cords  of  cotton  in  small  masses  of 
various  shapes,  and  oven  common  spunk  made  from  the  agaric  of  the  oak,  have  been 
employed  by  diflerent  persons  with  the  desired  effect.  But  all  these  bodies  are  subject 
to  the  incovenience  of  requiring  to  be  constantly  blown  upon,  in  order  that  their  com- 
bustion may  be  sustained.  To  remedy  this  defect,  cotton  impregnated  with  nitre  hits  been 
recommended;  and  the  mo.xa  usually  employed  is  prepared  from  that  substance.  It  is 
important  that  the  impregnation  should  be  uniform  ;  as  otherwise  different  parts  of  the 
cylinder,  burning  with  different  degrees  of  rapidity,  would  produce  unequal  effects  upon 
the  skin.  The  following  process  is  recommended.  One  pound  of  cotton  is  introduced  into 
a  vessel  containing  two  ounces  of  nitre  dissolved  in  half  a  gallon  of  water,  and  a  mode- 
rate heat  applied  till  all  the  liquid  is  evaporated.  The  cotton,  when  perfectly  dry,  i» 
formed  into  tliin,  narrow  sheets,  which  are  rolled  round  a  central  cord  of  linen,  so  as  to 
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form  a  cylinder  from  half  an  inch  to  an  inch  in  diameter,  and  several  inches  long.  This 
is  enclosed  in  a  covering  of  silk  or  linen  sewed  firmly  around  it;  and,  when  used,  may 
be  cut  by  a  razor  into  transverse  slices  a  few  lines  in  thickness.  By  leaving  a  hole  in  the 
centre  of  the  cylinder,  the  combustion  will  be  rendered  more  vigorous,  and  a  deeper 

eschar  produced.  ^  ,       ,  ,  ,     ,, 

The  pith  of  Heliantkus  annuus,  or  the  common  sunflower,  has  been  proposed  by  M. 
Percv  for  the  preparation  of  moxa,  for  which  it  is  well  adapted  by  the  nitre  which  it  con- 
tains"^ and  which  enables  it  to  burn  without  insufflation.  The  stem,  when  perfectly  ma- 
ture is  cut  into  transverse  sections  about  half  an  inch  in  thickness,  which  must  be  care- 
fully dried,  and  kept  in  a  perfectly  dry  place.  They  have  this  advantage,  that,  in  conse- 
quence of  the  retention  of  the  cortical  portion,  they  may  be  held  with  impunity,  while 
burning,  between  the  fingers  of  the  operator.  They  are,  however,  often  defective  from 
an  insiilficiency  of  nitre  in  the  pith,  or  the  unequal  inflammability  of  difi"erent  parts.  It 
may  not  be  improper  to  state,  in  this  connection,  that  the  sunflower  has  the  reputation, 
ori"-inating  in  this  country,  of  protecting  against  the  influence  of  marsh  miasmata.  In 
Belgium,  it  is  related  that  a  locality  on  the  Scheldt,  which  had  been  infested  with  fevers, 
had  become  entirely  healthy,  apparently  through  the  agency  of  sunflowers  largely  planted 
in  the  vicinity.  The  seeds  of  the  plant  yield  a  useful  fixed  oil ;  and  the  stems  serve  for 
fuel  when  wood  is  scarce.  {N.  Y.  Med.  Record,  Oct.  1, 1868,  p.  353.) 

M.  Robinet  has  perfected  the  preparation  of  moxa,  by  combining  the  advantages  of 
the  two  kinds  last  described.  He  rolls  cotton  round  a  small  central  cylinder  of  pith,  and 
envelops  the  whole  in  a  piece  of  muslin,  which  is  more  or  less  firmly  applied,  according 
to  the  degree  of  compactness  required.  The  cylinders,  thus  made,  burn  without  assist- 
ance, uniformly,  and  with  a  rapidity  proportionate  to  their  firmness. 

Dr.  Jacobson,  of  Copenhagen,  has  proposed,  as  a  substitute  for  the  ordinary  forms  of 
^oxa,  small  cylinders  formed  out  of  strips  of  paper  imbued  with  a  solution  of  chromate 
of  potassa;  and  cotton  impregnated  with  the  solution  of  chlorate  of  potassa  instead  of 
nitre,  is  said  to  answer  an  excellent  purpose.  [Journ.  de  Pharm.,  xix.  608.)  Small  cylin- 
ders made  out  of  strips  of  coarse  muslin  saturated  with  the  same  solution  are  also  em- 
ployed. M.  Guepratt  proposes  paper  or  cotton  dipped  into  the  solution  of  subacetate  of 
lead,  and  afterwards  dried.  {Med.  Exam.,  N.  S.,  iii.  455.) 

Lime  in  the  act  of  slaking  has  been  employed  by  Dr.  Osborne.  A  portion  of  powdered 
quicklime,  half  an  inch  in  thickness,  and  of  suitable  lateral  dimensions,  is  applied  to  the 
skin,  and  confined  by  some  convenient  arrangement.  A  few  drops  of  water  are  then  added, 
and  a  degree  of  heat  is  soon  evolved  sufficient  for  a  caustic  efl^ect,  if  the  lime  is  allowed 
to  remain  as  long  as  the  heat  continues.  This  may  be  increased  or  diminished  by  increas- 
ing or  diminishing  the  quantity  of  lime  employed.  The  eschar  formed  is  somewhat  more 
than  double  the  extent  of  the  base  of  the  moxa.   {Dublin  Jou7-n.,  Jan.  1842.) 

Medical  Uses.  Cauterization  by  fire,  in  the  treatment  of  disease,  has  been  commonly 
practised  among  savage  and  half  civilized  nations  from  the  earliest  periods  of  history,  and 
has  not  been  unknown  as  a  remedy  in  the  most  polished  communities.  The  ancient  Egyp- 
tians and  Greeks  were  acquainted  with  the  use  of  moxa  ;  and  in  China,  Japan,  and  other 
countries  of  Asia,  it  appears  to  have  been  employed  from  time  immemorial.  From  these 
countries  the  early  Portuguese  navigators  introduced  it  into  Europe  ;  and  the  term  moxa 
is  said  to  have  been  derived  from  their  language,  though  supposed  by  some  to  be  of  Chinese 
origin.  The  true  Chinese  name  is  said  to  be  kiew.  {Percy  and  Laurent.)  Some  years  since, 
the  remedy  became  very  popular  in  France,  and  attracted  some  attention  in  this  country. 
It  acts  on  the  principle  of  revulsion  ;  relieving  deep-seated  infiammation,  and  local  irrita- 
tion whether  vascular  or  nervous,  by  inviting  the  current  of  excitement  to  the  skin.  In 
some  cases  it  may  also  operate  advantageously  by  the  propagation  of  a  stimulant  im- 
pression to  neighbouring  parts. 

The  celebrated  Larreywas  among  those  who  contributed  most  to  bring  this  remedy  into 
repute.  The  diseases  in  which  it  was  recommended  by  that  author  were  amaurosis,  loss  of, 
taste,  deafness,  paralytic  alfections  of  the  muscular  system,  asthma,  chronic  catarrh  and 
pleurisy,  phthisis,  chronic  engorgement  of  the  liver  and  spleen,  rachitis,  diseased  spine, 
coxalgia,  and  other  forms  of  scrofulous  and  rheumatic  inflammation  of  the  joints.  It  has 
also  been  used  advantageously  in  neuralgia,  and  is  applicable  to  chronic  complaints  gen- 
erally in  which  powerful  external  revulsion  is  indicated. 

The  parts  of  the  body  upon  which,  according  to  Larrey,  it  should  not  be  applied,  are 
the  cranium  where  protected  only  by  the  skin  and  pericranium;  the  eyelids,  nose,  and 
ears  ;  the  skin  over  the  larynx,  trachea,  and  mammary  glands  ;  over  superficial  tendons, 
projecting  points  of  bones,  and  articular  prominences  in  which  the  capsular  ligament 
might  be  involved  ;  the  anterior  surface  of  the  abdomen  ;  and  the  genitals. 

As  a  general  rule,  it  should  be  applied  as  near  as  possible  to  the  seat  of  the  disease ;  and, 
in  neuralgic  or  paralytic  cases,  at  the  origin  or  over  the  course  of  the  nerves  proceeding 
to  the  part  aff"ected.  Some  advise  that  the  cylinder  be  attached  to  the  skin  by  some  adhe- 
sive liquid  ;  but  a  more  general  practice  is  to  retain  it  in  the  proper  position  b}'  a  pair  of 
forceps  or  other  instrument.  Larrey  recommends  that  the  skin  around  it  be  covered  with 
a  piece  of  moistened  lint,  having  a  hole  in  the  centre  to  admit  the  base  of  the  cylinder. 
The  moxa  should  be  set  on  fire  at  the  summit,  and  the  combustion  sustained  if  necessary 
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by  tlio  brenth,  tlio  blow-pipo,  or  the  bellows.  Tho  sixoof  the  cylinder  nhould  vary  acoord- 
lug  to  the  eUi'i-t  (li'»ir«'d,  from  hulf  iin  inch  to  un  inch  or  nioro  in  dlutnt'Ur,  and  from  a 
few  liiU'H  to  un  inch  in  hciKlit.  Any  di^jn-tf  of  i-rtVct  niuy  bo  obtuin<<l,  from  h  hli^lit  in- 
flammation to  till)  di'utli  of  tlu<  Hkin,  by  rof,'ulatinn  the  timo  diirinj?  whicli  tht-  moxa  is 
alluwvd  to  burn.  When  a  ttlouu^h  i.-*  required,  it  Hhould  be  sntfered  to  burn  until  con- 
sumed. The  llrst  .«ensntion  experienced  ik  not  disagreeable;  but  the  operation  becomes 
gradually  nior<-  painful,  and  towards  the  close  \»  for  a  short  time  very  severe,  W. 

M  U  KK.X  I  I>K.  A  line  purple  dye-Htuf^",  made  by  the  reaction  of  nitric  acid  on  uric  acid. 
As  rosultintj  from  the  action  of  nitric  acid  on  urine,  it  was  supposed  by  Mr.  Prout  to  con- 
sist of  jturpurio  acid  and  ammonia,  and  hence  was  named  ptirpurnfe  tif  ammonia;  but 
chemists  are  not  aijreed  as  to  its  precise  composition.  It  is  now  nuide  (fom  )^uano.  This 
is  first  treated  with  nuiriatic  acid  to  remove  foreign  substances,  and  then  with  soda  to 
dissolve  the  uric  acid,  which  is  separated  by  neutralizing  the  soda  with  muriatic  acid. 
The  uric  acid  is  dissolved  in  nitric  acid,  the  solution  is  heated,  and  after  it  cools  ammonia 
or  its  carbonate  is  added,  which  develops  the  purple  colour.  Murexido  is  obtained  in 
crystals,  which  have  a  square  form,  and  are  of  a  rich-green  colour  by  reflected,  but  of  a 
purple-red  by  transmitted  light.  They  are  slightly  soluble  in  cold  water,  more  so  in 
Doiling  wafer,  and  insoluble  in  alcohol  and  ether.  With  potassa  they  form  a  rich  purple 
solution.  {lirande  and  Taylor.)  See  for  an  article  on  the  subject  of  murexide,  the  Phar- 
tnaeeutical  Journal  (xviii.  328).  W. 

MURIATIC  ETHER.  Aither  Muriaiicus.  Muriaie  of  Ethylen.  Chloride  of  Ethyl. 
This  ether  was  discovered  by  Rouelle,  but  first  obtained  in  suflScient  quantities  to  permit 
the  examination  of  its  properties  by  Basso.  It  may  be  procured  by  several  processes, 
but  the  following  is  the  best.  Distil  a  mixture  of  equal  measures  of  concentrated  muri- 
atic acid  and  alwhol,  and  receive  the  product,  by  means  of  a  curved  glass  tube,  in  a  tubu- 
lated bottle,  half  filled  with  water  at  a  temperature  between  70°  and  80°,  and  connected  by 
means  of  a  second  tube  with  another  bottle,  loosely  corked,  and  surrounded  by  a  mixture 
of  common  salt  with  snow  or  pounded  ice.  The  ether,  as  it  enters  the  first  bottle,  is  mixed 
with  alcohol  and  acid,  which  are  retained  by  the  water;  while  the  pure  ether  passes  for- 
ward, and  is  condensed  in  the  refrigerated  bottle.  It  must  be  kept  in  strong  bottles, 
well  secured  with  groimd  stoppers  covered  with  leather.  Before  being  opened,  the  bot- 
tle should  be  cooled  to  the  freezing  point. 

Muriatic  ether  is  a  colourless  liquid,  having  a  strong,  slightly  saccharine,  alliaceous 
taste,  and  a  penetrating,  ethereal,  alliaceous  smell.  Its  sp.  gr.  at  the  temperature  of  41° 
is  0-774.  It  is  extremely  volatile,  entering  into  ebullition  at  64°  ;  so  that  in  summer  it 
may  be  collected  in  the  gaseous  state,  in  bell-glasses  over  water.  Its  density  in  the  state  of 
vapour  is  2-22.  AV^hen  kindled  as  issuing  from  a  fine  orifice,  it  burns  with  an  emerald- 
green  flamo  without  smoke,  diffusing  a  strong  odour  of  muriatic  acid  ;  but,  when  set  on 
lire  in  quantities,  it  burns  with  a  greenish-yellow,  smoky  flame.  Water  dissolves  one- 
fiftieth  of  its  weight  of  this  ether,  and  acquires  a  sweetish,  ethereal  taste;  and  alcohol 
unites  with  it  in  all  proportions.  These  solutions  are  not  precipitated  by  nitrate  of  silver, 
showing  that  the  chlorine  present  is  in  a  peculiar  state  of  combination.  Like  hydric  and 
nitric  ether,  it  dissolves  suljihur  and  phosphorus,  the  fat  and  volatile  oils,  and  many  other 
substances.  It  consists  of  one  eq.  of  muriatic  acid  36-5,  and  one  of  ethylen  28  =  64-5 ;  or, 
in  volumes,  of  two  volumes  of  the  acid,  and  one  volume  of  the  vapour  of  ethylen,  con- 
densed into  two  volumes.  Its  formula  is  C^H^,HC1.  Viewed  as  the  chloride  of  ethyl,  it 
is  represented  by  C^H.jCl. 

Muriatic  ether  is  a  diff'usible  stimulant;  but,  owing  to  its  extreme  volatility,  cannot 
be  kept  in  the  shops.  It  may,  however,  be  preserved  in  a  cool  cellar,  the  temperature 
of  which  does  not  rise  above  45°  or  50°,  being  well  secured  in  bottles,  which  should  be 
placed  reversed.  When  used  as  a  medicine,  it  is  generally  mixed  with  an  equal  bulk  of 
alcohol,  forming  what  is  called  alcoholic  ynuriatic  ether.  The  dose  is  from  five  to  thirty 
drops,  given  in  sweetened  water,  or  other  convenient  vehicle.  W. 

MUSHROOMS.  Fungi.  This  extensive  family  of  cryptogamous  plants  is  interesting 
to  the  physician,  from  the  consideration,  that,  while  some  of  them  are  very  largely  con- 
sumed as  food, others  are  deleterious  in  their  nature,  and  capable,  wlien  eaten,  of  })roducing 
poisonous  effects.  Their  substance  is  made  up  of  a  cellular  tissue,  which  is  usually  of  that 
soft  consistence  denominated  fungous,  bu^  is  sometimes  corky,  ligneous,  or  even  gelatinous. 
Many  of  them  have  an  agreeable  odour  and  taste,  while  others  are  unpleasant  or  ottensive 
both  to  the  nostrils  and  palate.  Their  juice  generally  exhibits  an  acid  reaction.  According 
to  Braconnot,  most  of  them  contain,  among  other  substances,  a  peculiar  principle  denomi- 
nated/«w<7tn,  a  peculiar  acid  called/M«^ic  acid  usually  combined  with  potassa,  and  a  saccha- 
rine matter,  less  sweet  than  most  other  varieties  of  sugar,  less  soluble  in  alcohol  and  water 
than  that  of  the  cane,  and  distinguished  by  some  writers  as  the  sugar  of  mushrooms.  M. 
Bolby  found  mannite  in  two  different  species,  with  o.ralic  acid  in  one,  an  acid  which  he 
supposed  to  be  the/M>m/ric  in  a  second,  and  lichstearic  acid  in  a  third.  {Journ.  de  /'harm., 
8e  s6r.,  xxiv.  236.)  M.  Dessaignes  has  ascertained  the  identity  of  the  fumaricand  fungic 
acids.  {Ibid.,  xxvi.  133.)  Fungin  constitutes  the  basis  of  these  vegetables,  and  is  the  prin- 
ciple upon  which  their  nutritive  properties  chiefly  depend.  It  is  the  fleshy  substance  which 
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remains  after  they  have  been  treated  with  boiling  water  holding  a  little  alkali  in  solution. 
It  is  whitish,  soft,  and  insipid;  inflammable;  insoluble  in  water,  alcohol,  ether,  Aveak 
sulphuric  acid,  and  weak  solutions  of  potassa  and  soda;  soluble  in  heated  muriatic  acid; 
decomposed  by  nitric  acid,  and  by  concentrated  alkaline  solutions  ;  and  converted  by  de- 
structive distillation  into  substances  resembling  those  which  result  from  the  distillation 
of  animal  matters.  MM.  Payen  and  Fromberg  affirm  that  the  fungin  of  Braconnot  is 
nothing  but  cellulose ;  and  this  assertion  is  confirmed  by  M.  Gobley,  who  attributes  the 
animaf  properties  ascribed  to  it,  to  the  presence  of  unseparated  albumen.  M.  Gobley  also 
found  the  supposed  peculiar  saccharine  matter  to  be  mannite.  He  gives,  as  the  result  of 
his  analysis  of  the  edible  mushroom,  water,  albumen,  cellulose,  mannite,  extractive  mat- 
ters, salts,  and  fatty  matter  consisting  of  olein,  margarin,  and  a  peculiar  concrete  fatty 
substance  analogous  to  cholesterin,  and  called  by  him  agaracin.  {Ibid.,  xxix.  91.)  Mush- 
rooms are  very  largely  cultivated  in  Europe  for  the  table.  They  require  a  rich  soil ;  but 
the  discovery  is  asserted  to  have  been  recently  made,  that  they  will  flourish  better,  and 
attain  a  much  greater  size,  in  artificial  beds  of  sulphate  of  lime,  in  which  the  spores  are 
buried  mixed  with  powdered  nitrate  of  potassa  to  the  depth  of  about  one-third  or  one-half 
of  an  inch  ;  at  least  this  is  said  to  be  true  of  a  variety  of  the  Agaricus  campestris,  called  by 
the  French  "  V  agaric  de  coiiehe."  {Journ.  dc  Pharm.,  Sept.  18B1,  p.  196.) 

It  is  highly  important  for  those  who  employ  mushrooms  as  food,  to  be  able  to  distinguish 
those  which  are  wholesome  from  the  poisonous.  The  following  general  rules  are  given  by 
M.  Kichard  in  the  Dictionnaire  des  Drogues.  Those  should  be  rejected  which  have  a  narcotic 
or  fetid  odour,  or  an  acrid,  bitter,  or  very  acid  taste  ;  which  occasion  a  sense  of  constric- 
tion in  the  throat  when  swallowed  ;  which  are  very  soft,  liquefying,  changing  colour,  and 
assuming  a  bluish  tint  upon  being  bruised  ;  which  exude  a  milky,  acrid,  and  styptic  juice  ; 
which  grow  in  ver^'  moist  places,  and  upon  putrefying  substances ;  in  fine,  all  such  as 
have  a  coriaceous,  ligneous,  or  corky  consistence.  The  last,  however,  are  injurious  in 
consequence  rather  of  their  indigestible  than  of  their  poisonous  nature.  Even  mushrooms 
which  are  usually  edible  may  prove  poisonous,  if  collected  too  late,  or  in  places  which  are 
too  moist.  It  is  said,  moreover,  that  the  poisonous  species  sometimes  become  innocent 
when  they  grow  under  favourable  circumstances.  It  is  affirmed,  for  example,  that  mush- 
rooms which  prove  poisonous  in  England  are  eaten  with  impunity  in  Russia,  a  fact  which 
Mr.  "W.  Hamilton  is  disposed  to  ascribe  less  to  diiference  in  the  plant,  than  in  the  mode 
of  preparation  ;  salt  being  much  more  largely  used  with  them  by  the  Eussian  than  the 
English  cooks.  (Pharm.  Journ.,  xiv.  67.)  In  the  autumn  of  1859,  out  of  six  officers  of 
the  French  army  stationed  at  Corte,  who  partook  of  mushrooms,  five  died.  In  conse- 
quence of  this  event,  the  Army  Board  of  Health  drew  up  instructions  for  the  use  of  the 
army  as  to  the  mode  of  distinguishing  the  poisonous  from  edible  mushrooms.  We  have 
no  space  for  them  here;  and  must  content  ourselves  with  referring  to  the  Jf>?«-waZ  (j?e 
Pharmacie  (Nov.  1860,  p.  339),  and  the  Pharmaceutical  Joui-nal  (Jan.  1861,  p.  887).  Dr. 
Alfred  S.  Taylor,  the  distinguished  toxicologist,  makes  the  following  observations 
about  the  poisonous  fungi.    As  a  rule,  he  states,  these  fungi   may  be  recognised  by  the 

E ileus  or  cap  having  a  peculiar  conical  or  fiattened  shape,  and  by  being  coloured  yellow, 
rown,  green,  red,  or  orange-red ;  by  the  want  of  a  pink  or  purple  colour  in  the  gills, 
and  by  a  very  disagreeable  odour  when  the  plant  is  bruised.  They  generally  grow 
under  trees,  in  groves  or  woods,  and  are  often  attached  to  decayed  animal  matter.  (Guy's 
Hospital  Reports,  A.D.  1865.)  According  to  Mr.  W.  G.  Smith,  who  is  familiar  with  the 
mushroom  as  an  article  of  food,  nearly  all  the  fungi  with  white  spores  or  seeds  are 
edible ;  and  the  seeds  of  the  innocent  kinds  are  for  the  most  part  roundish  or  oval,  while 
those  of  the  poisonous  are  generally  angular,  and  in  one  instance  are  covered  with 
spines.  (Pharm,.  Jown.,  Jan.  1869,  p.  433;  from  Gardener's  Chronicle.)  Immense  quan- 
tities of  mushrooms  are  eaten  in  France,  Germanj',  Italy,  and  other  parts  of  continental 
Europe  ;  and  they  are  said  to  constitute  the  chief  food  of  the  people  in  certain  provinces. 
Some  experiments  of  M.  Gerard  would  tend  to  show  that  poisonous  mushrooms  may  be 
rendered  innocent,  by  treating  them  with  water  slightly  acidulated  with  vinegar,  before 
cooking  them.  About -a  pound  avoirdupois  of  poisonous  mushrooms,  cut  into  pieces,  are 
to  be  macerated  for  two  hours  in  a  quart  of  water,  acidulated  with  two  or  three  spoon- 
fuls of  strong  vinegar,  and  afterwards  to  be  washed  with  a  large  quantity  of  water.  Next 
day  they  are  to  be  put  into  cold  water,  boiled  for  half  an  hour,  then  taken  out,  washed, 
and  dried.  They  are  now  fit  for  food.  (See  Am.  Journ.  of  Pharm.,  xxv.  274.)  But  subse- 
quent experiments  by  MM.  Demartis  and  Corne,  of  Bordeaux,  have  proved  that  this 
method  is  not  always  to  be  relied  on  ;  as  certain  mushrooms,  after  having  been  treated  in 
the  manner  suggested,  have  nevertheless  produced  fatal  elTects  on  animals;  and,  as  the 
same  mushrooms  may  be  poisonous  at  one  season  or  in  one  situation,  and  innocent  in  an- 
other, the  inference  is  that  those  experimented  on  by  M.  Gerard,  though  ordinarily  poi- 
sonous, may  not  have  been  so  in  that  particular  instance.  (Journ.  de  Pharm..  3e  ser., 
xxi.  468.) 

In  a  communication  on  the  poisonous  principle  of  mushrooms,  made  by  M.  Letellier, 
to  the  Paris  Academy  of  Medicine,  the  author  gave  the  following  summary  of  the  con- 
clusions to  which  his  investigations  had  conducted  him.  The  poisonous  mushrooms  of 
the  genus  Agaric,  section  Ammonites,  owe  their  fatal  efiects  to  the  same  narcotic  principle, 
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which  is  A  fixed  »lkaloid,  uncpyittAllizable,  and  capable  of  being  precipitated  by  nothing 
but  iodiiio  or  tannin,  t<>  which  hu  thinks  the  name  oi ainanitine  (amanUia)  Mhould  bo  ap- 
plied. Tlu' clittLTi-nt  upecics  contoundird  iin<l»'r  iht)  nmuii  of  hulhuuit  agaric,  poBm-M,  b*>HideA 
this,  adclet<'ii<>us  acrid  principle.  The  best  trcuttnent  of  poisoning  by  theHc^^peciesconl^i•t• 
in  the  use  of  oli-Htjinons  cnieto-cathttrticfl,  attended  and  followed  by  tunnin  in  vi-ry  ntronjj 
aqueous  decoction.  {Arch.  Gin.,  Avril,  18GG,  p.  498.)  MM.  Sicard  and  SchoraM  make  a  Himi- 
lur  statement  as  to  the  alkalinity  of  the  poisonous  principle,  as  they  found  it  capable  of 
forming  sales  with  the  acid.s.  A  Halt  prepared  by  them  waH  extremely  jK)i8onoU!».  A  portion 
almost  inilnitfly  small  always  provwl  fatal  to  frogs;  and  the  effects  were  the  same  as  those 
produced  by  curarin.  (Jutirn.  tie  I'harm.,  4o  sor.,  i.  442,  A.  D.  1805.) 

The  symptoms  i)roduced  by  the  poisonous  mushrooms  are  anxiety,  vertigo,  nnusen, 
fttintness,  vomiting,  and,  if  they  are  not  rejecti'd  from  the  stomach,  somnolence,  stupor, 
small  and  intermittent  pulse,  tension  of  the  abdomen,  cold  extremities,  livid  skin,  and 
death  in  thirty-six  or  forty-eight  hours.  Sometimes  violent  pains  in  the  stomach  and 
bowels  are  experienced;  and  occasionally  severe  vomiting  and  purging  occur,  and  save 
the  patient.  Blackish  or  bloody  dejections,  with  tenesmus,  sometimes  attend  the  action  of 
the  poison.  In  some  instances  the  symptoms  are  said  to  be  remarkably  like  those  from  alco- 
holic drinks.  The  symptoms  are  not  generally  experienced  until  several  hours,  usually  from 
live  to  ton,  after  the  mushrooms  have  boon  eaten,  showing  that  their  deleterious  effects 
depend  upon  the  entrance  of  the  poisonous  principle  into  the  circulation.  The  remedies 
are  emetics,  if  the  physician  is  called  in  time,  accompanied  with  the  free  use  of  warm 
drinks,  and  followiMi  03'  cathartics.  After  the  evacuation  of  the  alimentary  canal,  demul- 
cent and  nutritive  beverages  should  be  given,  and  the  strength  of  the  patient  sustained 
by  mild  tonics  or  stimulants.  Ether  is  particularly  recommended ;  and  opiates  would 
no  doubt  prove  serviceable  in  the  absence  of  coma,  should  any  irritability  of  the  stomach 
and  bowels  remain. 

Some  of  the  poisonous  species  have  been  used  as  medicines;  but  in  this  country  they 
are  never  employed;  and  too  little  seems  to  be  precisely  known  of  their  modes  of  action, 
and  their  qualities,  even  in  the  same  species,  vary  too  much,  according  to  the  circum- 
stances of  their  growth  and  situation,  to  justify  their  introduction  into  the  materia  medica, 
without  further  investigation.  A  species  of  lyycoperdon  or  puflf-ball,  L.  proteiis,  was  thought 
to  have  been  proved  by  Dr.  B.  W.  Richardson,  of  London,  to  have  remarkable  narcotic 
and  aniesthotic  properties.  Having  noticed  that  the  smoke  of  this  fungus  was  used  in  the 
country  for  stupefying  bees,  he  experimented  with  the  fumes  upon  various  animals,  which, 
when  caused  to  inhale  them,  became  insensible,  and  could  be  operated  on  without  evincing 
any  signs  of  pain.  When  carried  far,  they  causeddeath.  He  had  himself  inhaled  the 
fumes  clarified  by  pa.ssingthem  through  water,  and  experienced  symptoms  of  intoxication 
and  drowsinass.  They  were  procured  by  burning  the  fungus.  (Land.  Med.  Times  and  Gaz., 
June,  18")3,  p.  610.)  Mr.  Thornton  Herapath,  however,  maintains,  as  the  result  of  his  ex- 
pcrimL-nts,  that  these  anajsthetic  effects  are  in  rep.lity  not  owing  to  any  narcotic  principle 
present  in  the  fungus,  but  to  the  carbimic  oxide  gas  generated  during  their  combustion. 
(Philosnph.  Magaz.,  July,  1855.)  A  tincture  o^ Lycoperdon  bovista,  made  in  the  proportion 
of  four  troyounces  to  a  pint  of  alcoholic  menstruum,  has  been  used  by  Dr.  Addinell  Hew- 
son,  of  Philadelphia,  in  nervous  diseases,  in  the  dose  of  a  teaspoonful.  (Am.  Joum.  of 
P/*arm.,March,  1867,  p.  113.)  W. 

MUSK,  ARTIFICIAL.  Mosehus  Factitius.  This  is  prepared,  according  to  M.  Eisner, 
by  adding,  by  small  portions  at  a  time,  one  part  of  rectined  oil  of  amber  to  three  parts  of 
fuming  nitric  acid.  The  resulting  resin  is  washed  with  water,  to  separate  acid,  and  brought 
to  the  consistence  of  a  firm  extract  in  a  water-bath.  Thus  prepared  it  is  a  dark  brownish- 
red  substance,  having  a  burning,  bitter,  aromatic  taste,  and  a  musky  odour.  It  is  very  solu- 
ble in  alcohol,  ether,  and  the  volatile  oils ;  and  its  alcoholic  solution  reddens  litmus.  Tritu- 
rated with  caustic  potassa,it  gives  off  ammonia.  Whensetontire,  it  burns  with  a  very  smoky 
flame,  and  leaves  a  shining  porous  charcoal.  Its  formula,deduced  from  its  combination  with 
protoxide  of  lead,  is  C,5HgN.^0j.  Comparing  its  composition  with  that  of  the  oil  of  amber, 
the  action  of  the  nitric  acid  evidently  consists  in  eliminating  a  portion  of  carbon  and  hj'dro- 
gen,  adding  to  the  oxygon,  and  furnishing  nitrogen.  M.  Eisner  found  oil  of  amber  to  con- 
sist of  several  oily  principhis,  having  different  boiling  points,  one  of  which,  resembling 
eupion,  he  calls  amber  etipion.  As  this  substance  yields  artificial  musk  by  the  action  of 
fuming  nitric  acid,  he  believes  the  property  possessed  by  oil  of  amber  yielding  the  same 
substance  to  be  duo  to  its  piesence.  {Joum.  de  Phariii.,  3o  ser.,  ii.  144.)  During  the  re- 
action of  nitric  acid  with  oil  of  amber,  Dr.  John  T.  Plummer,  of  Indiana,  has  observed 
that  oxalic  acid  is  generated. 

Dr.  S.  W.  Williams  gives  the  following  formula  for  the  preparation  of  artificial  musk. 
Add  gradually,  drop  by  drop,  Ikree  drachms  and  a  half  01  concentrated  nitric  acid  to  a- 
drachm  of  rectified  oil  of  amber,  contained  in  a  glass  tumbler  or  very  large  wineglass. 
The  mixture  grows  hot,  and  emits  offensive  fumes,  which  the  operator  must  avoid.  When 
the  ordinary  nitric  acid  is  employed,  which  is  not  of  full  strength,  the  reaction  must  be 
assisted  by  heat ;  in  which  case  Dr.  Williams  recommends  that  the  vessel  containing  the 
mixed  ingredients  be  placed  in  a  plate  before  the  fire,theybeing,  meanwhile,  continually" 
stirred  with  a  glass  rod.  After  the  mixture  has  remained  at  rest  for  24  hours,  it  acquirer, 
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a  rcMnous  appearance,  and  divides  into  two  portions,  an  acid  liquid  below,  and  a  yellow 
resin  above,  resemblinsr  musk  in  smell.  This  being  thoroughly  washed,  tirst  with  cold 
and  then  with  hot  water,  until  all  traces  of  acid  are  removed,  is  the  artificial  musk.  (See 
Am.  Jourri.of  Pharm.,\'u\.lA.) 

Artificial  musk  is  an  antispasmodic  and  nervine,  and  possesses  the  general  therapeutic 
properties  of  the  natural  substance,  though  in  a  weaker  degree.  It  is  praised  by  Dr.  Wil- 
liams in  the  treatment  of  hooping-cough,  typhoid  states  of  fever,  and  nervous  diseases 
generally.  When  combined  with  water  of  ammonia,  compound  spirit  of  lavender,  or  lau- 
danum, he  found  no  remedy  so  efficient  in  the  sinking  faintness  occurring  in  the  last  stage 
of  pulmonary  consumption.  The  average  dose  for  an  adult  is  ten  grains ;  for  a  child 
two  years  old,  from  half  a  grain  to  a  grain,  repeated,  in  each  case,  every  two  or  three 
hours.  It  may  be  prepared"  as  the  musk  mixture,  or  with  almonds  in  the  form  of  emul- 
sion. According  to  Berzelius,  tincture  of  artificial  musk  is  formed  by  dissolving  a  drachm 
of  the  musk  in  an  ounce  of  alcohol,  equivalent  to  ten  fiuidi-ackms,  of  the  sp.  gr.  0-835. 
Of  this  the  dose  for  an  adult  is  a  teasjjoonful.  This  tincture  has  been  employed" by  Prof. 
Hauner,  chief  physician  of  the  Children's  Hospital  at  Munich,  in  uncomplicated  spasm 
of  the  glottis,  with  invariable  success  in  more  than  thirty  cases.  Though  artificial  musk 
is  not  equal  in  power  to  the  natural  substance,  when  genuine,  yet  it  is  in  all  probability 
superior  to  the  adulterated  article,  so  frequently  sold  under  the  name  of  musk.         B. 

MYRICA  CERIFEEA.  Wax-myrtle.  Bay-herry.  This  is  an  indigenous  shrub,  grow- 
ing in  great  abundance  in  the  sandy  soil  along  the  sea-shore,  and  even  on  the  shores  of  our 
northern  lakes.  It  belongs  to  Dioecia  Tetrandria  in  the  Linnajan  system,  and  the  natural 
order  Myricaeese.  The  genus  is  characterized  by  its  sterile  flowers  in  cylindrical,  and  its 
fertile  in  ovoidal  closely  imbricated  catkins,  without  calyx  or  corolla,  solitary  under  a 
scale-like  bract  with  a  jaair  of  bractlets ;  the  stamens  2  to  8,  with  filaments  somewhat 
united  below;  the  ovary  with  3  scales  at  its  base,  and  2  thread-like  stigmas  ;  the  fruit  a 
small  spherical  nut.  [Gray's  Manual.)  The  leaves  of  the  wax-myrtle  are  oblong-lanceo- 
late, narrower  at  their  base,  entire  or  somewhat  toothed  near  the  apex,  shining,  with  resin- 
ous dots  on  both  sides,  and  very  fragrant  when  rubbed.  The  fruit  is  covered  with  a  coating 
of  white  wax,  and  sometimes  continues  on  the  plant  for  two  years  or  more.  The  shrub  is 
from  three  or  four  to  ten  feet  high,  often  thickly  crowded,  and,  under  such  circumstances, 
scenting  the  air  with  its  spicy  odour.  The  coating  of  wax  upon  the  surface  is  collected,  and 
known  in  commerce  as  tnyrtle  wax.  (See  Vegetable  Wax,  page  249.)  A  volatile  oil  might 
probabU'  be  collected  by  distillation  from  the  leaves,  and  used  for  purposes  similar  to  those 
to  which  oil  of  pimento  is  applied.  The  bark  of  the  stem  and  root  is  supposed  to  possess 
valuable  remedial  properties,  and  has  been  employed  to  a  considerable  extent.  In  the  dried 
state  it  is  in  quilled  pieces  of  variable  length,  covered  with  a  thin  epidermis  of  a  grayish 
colour  somewhat  mott^d,  and  marked  with  slight  circular  fissures.  Within  the  epider- 
mis the  colour  is  reddish-brown.  The  bark  is  brittle,  and  of  a  peculiar,  astringent,  bit- 
terish and  pungent  taste,  followed  by  a  slight  sense  of  acrimony.  Its  powder  has  a  peculiar 
aromatic  odour,  and  irritates  the  nostrils  and  throat  when  inhaled.  It  yields  its  virtues  to 
■water  and  alcohol.  Chemically  examined  by  Mr.  Geo.  M.  Hambright,  it  was  found  to  con- 
tain volatile  oil,^tarch,  lignin,  gum,  albumen,  extractive,  a  red  colouring  substance,  tan- 
nic and  gallic  acids,  an  acrid  resin  soluble  in  alcohol  and  ether,  an  astringent  resin  solu- 
ble in  alcohol  and  not  in  ether,  and  a  peculiar  acrid  principle  having  acid  properties, 
analogous  to  saponin,  for  which  the  name  of  myricinic  acid  is  proposed.  [Am.  Journ.  of 
Pharm.,  Maj%  18G3,  p.  193.) 

In  relation  to  its  effects  on  the  system,  the  bark  appears  to  be  moderately  tonic  and 
/astringent,  with  probably  expectorant  properties  connected  with  its  acrid  principle,  and 
in  large  doses  emetic.  It  has  been  considerably  used  by  the  "eclectics,"  in  diarrhcea, 
jaundice,  scrofula,  &c.  Externally  the  powdered  bark  is  used  as  a  stimulant  to  indolent 
! ulcers ;  and  the  decoction  as  a  gargle  and  injection  in  chronic  inflammation  of  the  throat, 
leucorrhoea,  &c.  The  dose  of  the  powder  is  twenty  or  thirty  grains,  of  a  decoction  made 
'with  an  ounce  to  the  pint  of  water,  one  or  two  fluidounces.  An  alcoholic  extract,  very 
inappropriately  named  myricin,  is  given  in  the  medium  dose  of  about  five  grains.    W. 

MYKOBALANS.  Myrobalani.  These  are  the  fruits  of  various  East  India  trees,  par- 
ticularly of  diflPerent  species  of  Terminalia.  They  are  noticed  here  partly  on  account  of 
their  ancient  reputation,  partly  because  they  are  still  occasionally  to  be  found  in  the  shops, 
though  seldom  if  ever  used  in  medicine.  Five  varieties  are  distinguished  by  authors. 
1.  Myrobalani  belliricse.  These  are  obtained  from  Terminalia  Bellirica.  They  are  roundish 
'  or  ovate,  from  the  size  of  a  hazelnut  to  that  of  a  walnut,  of  a  grayish-brown  colouh,  smooth, 
■marked  with  five  longitudinal  ribs,  and  sometimes  furnished  with  a  short,  thick  footstalk. 
They  consist  of  an  exterior,  firm,  resinous,  brown,  fleshy  portion,  and  an  interior  kernel, 
whi<ih  is  light-brown,  inodorous,  and  of  a  bitterish  very  astringent  taste.  2.  Myrobalani 
■chebulse.  This  variety  is  produced  by  Terminalia  Chebula.  The  fruit  is  oblong,  pointed 
At  each  extremity,  from  fifteen  to  eighteen  lines  in  length,  of  a  dark-brown  colour, 
smooth  and  shining,  with  five  longitudinal  wrinkles  but  without  footstalks.  In  their 
internal  arrangement  and  their  taste,  they  resemble  the  preceding.  3.  Myrobalani  citrime 
wel.flavse.     These  are  from  a  variety  of  the  same  tree  which  affords  the  last-mentioned 
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mrrolmlAnii,  fVom  which  thoy  differ  only  in  being  aomewhat  imallcr,  of  a  lighUbrown  or 
vcmIowjhIi  colour,  and  of  a  UiKte  ruthiT  inorri  bitt<?r.  They  were  formerly  Bumetime8  t»old 
\n  the  shops  of  riiiliidel|iliiH,  under  the  niune  of  white  (jnlh,  to  which,  however,  thi-y 
bear  no  otlier  resernblaiio«!  than  in  taste.  4.  Miirobulani  Indirm  vel  nigrm.  Theue  are 
thouijht  to  bo  the  unripe  fruit  of  Termlnnlla  (Jhebuta,  or  '/'.  JirAtiriea,  They  are  ovate- 
oblan'4,  fmni  four  to  eijjht  lines  lonj^,  and  from  two  to  three  lines  tliiek,  of  a  biaekinh 
colour,  wrinkled  lonijitudinally,  and  j)re8enfinj;,  whenbrok<!n,  a  thick  brown  iuuhs,  with- 
out kt-rnel,  but  with  a  mnall  cavity  in  theeentre.  They  are  suurinh  and  very  lUstringent. 
6.  Mifrobntnni  rmbliae.  This  variety  is  wholly  diflerent  from  thoprecedintj,  and  derived 
from  a  plant  having  no  atlinity  to  the  Terminalia3,  namely,  the  PhyllanfhtM  JJmhlica  of 
LinniHus.  It  is  often  in  se<j;nients,  as  kept  in  the  shops.  When  the  fruit  is  entire,  it  is 
bla<;ki.«h,  spherical,  depressed,  of  the  size  of  a  cherry,  jjresenting  six  obtuse  ribs  with  as 
many  deep  furrows,  and  separating  into  six  valves,  and  has  a  strongly  astringent  and 
acidulous  taste. 

These  fruits  were  in  high  repute  with  the  Arabians,  and  were  long  employed  by  Euro- 
pean praolitioner;*,  as  primarily  laxutive  and  secondarily  astringent,  in  various  comj)laint8, 
particularly  diarrhoea  and  dyt^entery.  Their  dose  was  from  two  drachms  to  an  ounce. 
They  are  not  now  employed  as  medicines.  We  have  been  told  that  they  have  been  used 
as  a'substituto  for  galls  in  the  preparation  of  ink-powder.  W. 

NAPHTIIALIN.     This  may  be  obtained  by  subjecting  coal  tar  to  distillation,  when 
it  passes  over  after  the  coal  naphtha.     For  a  method  of  preparing  it  pure,  and  on  a  large 
scale  for  e(»mmercial  purposes,  see  a  paper  by  Vohl,  in  the  Journ.  de  Pharm.  TMai,  1868, 
p.  899 ;  from  Poh/t.  Journ.).    It  is  a  white,  shining,  crystalline  substance,  fusible  at  176° 
and  boiling  at  4l23°.     According  to  Kopp,  its  sp.  gr.  in  the  liquid  state  is  0'9774,  according 
to  Alluard,  at  210°  F.,  0-9628.  [Journ.  de  Pharm.,  Avril,  18G0,  n.  318.)     It  is  soluble  in 
alcohol,  ether,  naphtha,  and  the  oils,  but  insoluble  in  water.     Notice  has  already  been 
taken  of  the  artificial  preparation  of  alizarin,  a  colouring  principle  of  madder,  from  naph- 
thalin,  by  M.  Koussin.  (See  Riibia,  p.  745.)  It  has  been  proposed  by  Dupasquier  as  an  ex- 
pectorant, and  has  been  found,  on  trial,  to  act  decidedly  as  such.     In  the  impending 
sutTocation,  sometimes  occurring  in  the  chronic  pulmonary  catarrh  of  old  persons,  and  in 
humoral   asthma,  it  facilitated  expectoration  in  a  remarkable  degree.     Being  a  stimu- 
lating remedy,  it  is  not  proper  in  acute  bronchitis,  or  where  pulmonary  inflammation 
exists.     The  dose  is  from  eight  to  thirty  grains,  given  in  emulsion  or  syrup,  and  repeated 
at  intervals  of  a  quarter  of  an  hour,  until  an  abundant  expectoration  takes  place.  (Journ.       j 
de  Pharm.,  3e  ?er.,  ii.  513.)     M.  liossignon  considers  naphthalin  to  act  like  camphor,    iic/^ 
and  to  be  capable  of  replacing  it  on  many  occasions  as  a  remedy.     It  produces  excellent    .  I*"/, 
eftects  in  verminose  affections.     It  has  been  found  useful  by  M.  Emery,  in  the  form  of   I '^ 
ointment,  made  by  mixing  ascrupleof  naphthalin  with  fivedraciimsof  lard, in  dry  tetter, 
psoriasis,  and  lepra  vulgaris.  [Annuaire  de  Therap.,  1843,  pp.  64  and  66  )  "B.-^x^l^    f 

NAPLES  YELLOW.  A  yellow  pigment  prepared  by  calcining  a  mixture  of  lead, 
sulphuret  of  antimony,  dried  alum,  and  muriate  of  ammonia,  or  a  mixture  of  carbonate 
of  lead,  diajihoretic  antimony,  dried  alum,  and  muriate  of  ammonia.  [Oray.)  AV. 

NARCISSUS  PSEUDO-NARCISSUS.  Daffodil.  This  well-known  bulbous  plant  is 
a  native  of  Europe,  but  very  common  in  the  gardens  of  this  country,  where  it  attracts 
attention  by  the  early  appearance  of  its  conspicuous  yellow  flowers.  Both  the  bulb  and 
flowers  have  been  used  in  medicine.  The  latter  have  a  feeble  peculiar  odour,  and  both 
have  a  bitter  mucilaginous  taste.  They  are  emetic,  though  uncertain  in  their  operation. 
It  is  probable  that  the  flowers  of  the  wild  plant  are  more  powerful  than  those  of  the  cul- 
tivated. They  may  be  given  dried  and  powdered,  or  in  the  form  of  extract.  The  dose  of 
the  powder,  to  produce  an  emetic  effect,  varies,  according  to  the  statements  of  diflerent 
physicians,  from  a  scruple  to  two  drachms ;  while  the  extract  is  said  to  vomit  in  the  dose 
of  two  or  three  grains.  It  is  conjectured  that  the  emetic  property  is  developed  by  the 
agency  of  water.  The  bulb  is  most  powerful  in  the  recent  state,  and,  within  our  own  know- 
ledge, is  occasionally  used  as  an  emetic  in  domestic  practice  in  the  country.  When  dried 
and  powdered,  it  has  been  given  in  the  dose  of  thirty-six  grains  without  vomiting.  The 
autiior,  whr-n  a  student  of  medicine,  wishing  to  ascertain  whether  this  root  miglit  not, 
like  ipecacuanha,  possess  diaphoretic  properties,  took  a  dose  of  it  suspended  in  some  warm 
water  at  bedtitne,  and  on  awaking  in  the  morning  found  himself  bathed  in  a  copious 
sweat,  and  freed,  at  the  same  time,  from  the  symptoms  of  a  severe  attack  of  catarrh  under 
which  ho  was  at  the  time  labouring.  The  flowers  are  said  also  to  possess  antispasmodic 
powers,  and  have  been  used  in  France,  with  supposed  advantage,  in  hooping-cough, 
epilepsy,  and  other  convulsive  affections.  It  is  probable,  however,  that  they  ojwrated  in 
these  cases  by  their  nauseating  or  emetic  property.  They  have,  moreover,  been  advan- 
tageously employed  in  diarrhrea,  dysentery,  and  intermittent  fever.  Other  spt^cies  of 
Narcissus  are  said  to  possess  the  same  properties,  though  they  have  not  been  so  much 
used.  W. 

NARD.  Spikenard.  Several  aromatic  roots  were  known  to  the  ancients  under  the  name 
of  nardn.<i,  distinguished,  according  to  their  origin  or  place  of  growth,  by  the  names  of 
nardiis  Indica,  nardua  Celiica,  nardus  montana,  &c.     They  are  supposed  to  have  been  de- 
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rived  from  different  species  of  Valeriana.  Tims  the  nardus  Indica  is  referred  to  F.  Ja- 
tnmensi  of  Bengal,  the  nardus  Celtica  to  V.  Celtica,  inhabiting  the  Alps,  Apennines, 
&c.,  and  the  nardus  montana  to  V-  tuberosa,  which  grows  in  the  mountains  of  the  South 
of  Europe.  The  Indian  nard,  or  spikenard,  sometimes  also  called  Syrian  nard,  is  still 
occasionallyto  be  found  in  the  shops.  It  is  a  small  delicate  root,  from  one  to  three  inches 
long,  beset  with  a  tuft  of  soft,  light-brown,  slender  fibres,  of  an  agreeable  odour,  and  a 
bitter,  aromatic  taste.  It  was  formerly  very  highly  esteemed  as  a  medicine,  but  is  now 
almost  out  of  use.  Its  properties  are  analogous  to  those  of  the  officinal  valerian.      W. 

NASTUKTIUM  OFFICINALE.  E.Brown.  Sisymbrium  Nasturtium.  l,\nr\.  Water- 
cress. A  small,  perennial,  herbaceous,  succulent  plant,  growing  in  springs,  rivulets,  and 
ponds,  in  North  America,  Europe,  and  some  parts  of  Asia.  The  fresh  herb  has  a  quick 
penetrating  odour,  especially  when  rubbed,  and  a  bitterish,  pungent  taste,  but  loses  both 
when  dried.  In  sensible  and  medical  properties  it  bears  some  resemblance  to  scurvy 
grass,  though  milder,  and  on  this  account  is  preferred  for  the  table.  It  is  thought  to  be 
useful  in  scorbutic  affections,  and  visceral  obstructions.  The  expressed  juice  is  sometimes 
given  in  the  dose  of  one  or  two  ounces  ;  but  the  herb  is  more  frequently  used  in  the  form 
of  a  salad.  Other  species  of  Nasturtium,  as  N.  Palustre  or  marsh  water-cress^  and  N. 
amphibium  or  water-radish,  grow  in  similar  situations  with  the  N.  officinale,  and  possess 
similar  virtues.  W. 

NERIUM  OLEANDER.  A  notice  of  the  oleander,  so  well  known  as  an  ornamental 
shrub  of  our  conservatories,  is  introduced  here  mainly  on  account  of  its  presumed  poison- 
ous properties.  The  peasantry  in  the  South  of  France,  where  the  plant  grows  wild,  em- 
ploy the  powdered  bark  as  a  poison  for  rats,  and  death  is  said  to  have  occurred  from 
eaViUg  food  roasted  by  the  oleander  wood.  {Mh-at  et  De  Lens.)  The  loaves,  boiled  in 
lard  or  oil,  yield  an  ointment  which  is  said  to  be  very  efficacious,  rubbed  on  the  skin, 
against  insects  that  infest  the  person.  A  case  has  been  recorded  in  which  a  man,  in 
Hindostan,  swallowed  somewhat  more  than  an  ounce  of  the  juice  of  Nerium,  odorum, 
with  the  effect  of  producing  the  most  violent  narcotic  symptoms,  as  stupor,  stertorous 
breathing,  and  convulsions,  followed  by  great  prostration,  with  involuntary  evacuations, 
from  which,  however,  after  two  days  of  danger,  he  recovered  under  the  use  of  emetics, 
followed  by  supporting  treatment.  (B.  and  F.  Med.-chir.  Rev.,  Am.  ed.,  April,  1860,  p. 
387.)  M.  Latour  has  made  a  careful  chemical  examination  of  oleander,  from  which  he 
obtained  the  following  results.  1.  The  poisonous  principle  exists  in  the  leaves, bark,  and 
flowers,  but  most  largely  in  the  bark.  2.  This  principle  is  of  a  resinous  nature,  and  not 
volatile,  and  is  found  more  largely  in  the  wild  than  the  cultivated  plant.  3.  'J'he  so- 
lubility of  this  resin  in  water  is  much  facilitated  by  alkaline  salts,  and  hence  it  exists 
in  the  watery  extract.  4.  The  distilled  water  of  the  bark  and  leaves  possesses  some  ac- 
tivity,which  it  owes  to  a  small  portion  of  the  resin  carried  over  with  the  steam.  (See  Am,. 
Journ.  of  Pharm.,  March,  1858,  p.  172.)  Prof.  E.  Pelikan,  of  St.  Petersburg,  has  made 
experiments  with  this  plant  on  frogs,  from  which  he  concludes  that  the  poisonous  properties 
reside  in  the  yellow  resin  of  M.  Latour ;  and  that  the  poison  acts  especially  on  the  heart, 
the  pulsations  of  which  it  first  accelerates,  then  retards,  and  finally  causes  to  cease  alto- 
gether. He  thinks  that  the  alcoholico-aqueous  extract  closely  resembles  digitalis,  and 
might  be  substituted  for  it  in  therapeutics.  [Journ.  de  Pharm.,  4e  s6r.,  iii.  206.)  Accord- 
ing to  Gmelin  (xvii.  596),  two  alkaloids  have  been  discovered  in  oleander  ;  one  by  Lucas, 
named  pseudocurarin ;  the  other  by  Leukwasky,  named  oleandrin.  Both  neutralize  acids ; 
the  former  dissolves  in  water  and  alcohol,  but  not  in  ether,  and  is  neither  volatile  nor 
poisonous;  the  latter  is  yellow,  amorphous,  very  bitter,  very  slightly  soluble  in  water, 
but  more  freely  in  alcohol  and  ether,  and  poisonous  in  its  action  on  the  S3'stem.      W. 

NIGELLA  SATIVA.  Nutmeg-flower.  Small  Fennel-flower.  A  small  annual  plant, 
growing  wild  in  Syria  and  the  South  of  Europe,  and  cultivated  in  various  parts  of  the 
world.  The  seeds,  which  are  sometimes  kept  in  the  shops  under  the  name  of  semen 
nigellse,  are  ovate,  somewhat  compressed,  about  a  line  long  and  half  as  broad,  usually 
three-cornered,  with  two  sides  flat  and  one  convex,  black  or  brown  externally,  white  and 
oleaginous  within,  of  a  strong,  agreeable,  aromatic  odour,  like  that  of  nutmegs,  and  a 
spicy,  pungent  taste.  Their  chief  constituents  are  a  volatile  and  fixed  oil,  and  a  peculiar 
hitter  principle  denominated  nlgellin,  which  exists  in  the  seeds  in  very  minute  propor- 
tion. [Journ.  de  Pharm.,  3e  ser.,  ii.  128.)  In  India  they  are  considered  as  stimulant, 
diaphoretic,  and  emmenagogue,and  are  believed  to  increase  the  secretion  of  milk.  They 
are  also  used  as  a  condiment,  and  as  a  corrigent  or  adjuvant  of  purgative  and  tonic  medi- 
cines. W. 

NITRATE  OP  COPPER.  Cupri  Nitras.  This  well-known  salt  has  been  employed  with 
advantage,  as  a  caustic,  in  a  severe  case  of  ulceration  of  the  throat  and  tongue,  and  in 
several  similar  cases,  by  Dr.  William  Moore,  of  Bally  money,  Ireland.  The  application  is 
attended  with  no  danger,  provided  the  ulcer  or  part  is  dried  before  applying  the  caustic, 
and  afterwards  smeared  with  oil.  (See  Braithwaite's  Retrospect,  xxv.  201.)  B. 

NITRATE  OF  SODA.  Cubic  Nitre.  This  salt  may  be  formed  by  treating  carbonate 
of  soda  with  nitric  acid.  It  is  found  naturally  in  the  desert  of  Atacarria  and  elsewhere 
in  Peru,  where  it  forms  beds  of  vast  extent.      Attempts  were  made  between  1820  and 
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1880  to  oxjKirt  it  to  Engluncl  imd  tlio  United  Stateu ;  but  tho  enrgoc*  wffro  unsalable. 
Souii  ut'torwartls,  liowuviT,  iU»  viiluu  bt'c-uinu  known;  »o  tliut  ut  pri-Mont  lur^u  quantiliei 
uru  uxportotl  tVoui  I'uru,  buing  consumed  in  tliu  niunuiucturu  of  Hul|iluiri(^  and  nitric  ucidjt, 
uiid  iu  a  tVrtili/x<r.  Tliu  suU  liii-s  uloo  btutn  found  lar^^tdy  in  Hnt;iil,  in  tli»  i'rovincu  of 
Hiiliiii,  noiir  tlin  river  S»n  Fruncixco.  (Am.  Journ.  oj'  I'kurm.,  Nov.  1801,  p.  002.)  For  ft 
j»iirticulur  iiccount  of  tlio  nitriitu  of  bouii  depohitii  ot  Peru,  in  a  commercial  point  of  view, 
bee  Ibid.  {.March,  18«-',  p.  2(53,. 

The  crude  bait,  a-s  it  conurb  from  Peru,  i^  in  saline  lum|)8,  rather  soft  and  friable,  and 
damp  on  the  burfacf.  It  ib  dibtin,<;uibhed  into  varietieb  according  to  itb  colour  and  btate  of 
agjjregation,  as  white  comjtact,  yellow,  (iray  compact,  gray  ci-yaiaUine^  mid  white  cryHtalline, 
and  variob  very  much  in  purity,  contiiinin<^  from  85  to  only  20  per  cent,  of  the  pure  salt. 
Some  of  the  varieties  contain  iodine.  The  impurities  consibtof  common  salt,  bulphate  and 
ciirbonatt!  of  soda,  and  chloride  of  calcium.  Occasionally  borate  of  lime,  absociated  with 
borate  of  soda,  is  found  under  the  beds  of  the  nitrate. 

Nitrate  of  soda,  when  pure,  ib  u  white  salt,  crystallizing  in  rhomboidal  prianvs,  and  hav- 
ing a  sharp,  cooling,  and  bitter  taste.  It  attractb  moisture  blightly  from  the  air,  and  dis- 
solves in  about  twice  its  weight  of  water,  at  00°.  It  has  been  [traised  as  a  remedy  in  dys- 
entery by  two  German  i)hysicians,  Drs.  Velsen  and  Meyer,  given  in  the  quantity  of  froni 
half  an  ounce  to  an  ounce  in  tho  course  of  the  day,  dissolved  in  gum  water,  or  other  muci- 
laginous liipiid.  It  has  been  used  with  success  in  the  same  disease  by  Dr.  Kademacher, 
of  Vinniia,  who  recommends  it  in  a  number  of  other  disoasea  having  nothing  in  common. 
(Ann.  de  Thenip.,  1854.)  Dr.  J.  13.  Brown  also  bears  very  emphatic  testimony  to  the  value 
of  nitrate  of  soda  as  a  speedy  and  safe  remedy  in  dy.sentery  and  dysenteric  diarrhoea. 
(Charleston  Med.  Journ.,  May,  1854,  p.  398;  from  North-  Western  Med.  and  Surg.  Journ.) 

As  nitrate  of  soda  has  been  imposed  upon  our  merchants  for  nitre,  it  may  be  useful  to 
mention  that  the  former  .salt  may  be  distinguished  by  its  giving  rise  to  an  orange-yellow 
flame  when  thrown  on  burning  coals,  and  by  the  rhomboidal  shape  of  its  crystals;  those 
of  nitre  being  long  six-sided  prisms.  B. 

NITKITE  OF  ETHYL.  Nitrite  of  Oxide  of  Ethyl.  Nitrous  Ether.  This  compound 
is  here  introduced,  in  order  that  the  reader  may  be  made  acquainted  with  the  results  ob- 
tained by  Dr.  B.  W.  llichardson,  in  reference  to  its  physiological  action  when  inhaled. 
The  mode  of  preparing  it,  its  sensible  and  chemical  properties,  and  its  composition,  have 
been  already  incidentally  considered,  under  Spiritus  ./Ethcris  Nitrosi  [seepage  1404),  of 
which  it  is  the  characteristic  ingredient.  The  liquid  in  its  pure  state  is  so  volatile  as  to 
require  an  admixture  of  a  proportion  of  proper  ether  (say  from  10  to  50  per  cent.),  in 
order  that  it  may  be  duly  manipulated.  Its  action,  according  to  Dr.  Richardson,  i3 
closelj'  analogous  to  that  of  nitrate  of  amyl.  (See  joa^e  1530.)  Inhaled  in  the  quantity  of  a 
grain,  it  induces  a  sense  of  fulness  in  the  head,  rapid  action  of  the  heart,  and  some  suf- 
fusion of  the  surface.  Animals,  made  to  inhale  air  containing  fifteen  minims  of  the  fluid 
diffused  through  a  cubic  foot,  die  almost  instantly  from  suspended  action  of  the  heart; 
retaining,  however,  sensibility  and  consciousness  to  the  last.  The  nitrite  is,  therefore, 
in  no  degree  anjesthetic.  After  death,  the  lungs  appear  bloodless,  almost  as  if  washed 
free  from  blood  with  water;  an  effect  ascribed  by  Dr.  Richardson  to  the  rapid  contrac- 
tion of  the  pulmonary  capillaries.  The  muscles  are  also  blanched.  The  colour  of  the 
blood  is  changed,  the  arterial  having  become  very  dark,  and  the  venous  of  a  deep  choc- 
olate tint;  but  coagulation  takes  place  as  usual.  A  curious  effect  on  cold-blooded  ani- 
mals is  that,  after  apparent  death,  the  animal  will  sometimes  recover  spontaneously, 
even  after  an  interval  of  nine  days.  If  a  young  hot-blooded  animal,  a  kitten,  for  exam- 
ple, be  suddenly  subjected  to  its  influence,  it  will  fall  senseless,  and  apparently  dead, 
without  respiration,  or  any  discoverable  action  of  the  heart;  but,  after  a  period  of  six 
or  eight  minutes,  respiration  and  circulation  are  spontaneously  renewed,  and  this  con- 
dition may  last  so  long  as  half  an  hour,  when  the  animal  again  relapses  into  inertia, 
and  po.-itively  dies. 

In  the  human  subject,  after  inhalation,  there  are  extreme  suffusion  of  the  face,  a  sense 
of  fulness  of  the  head,  a  tendency  to  fall  forward,  rapid  and  painful  respiration,  and  ex- 
cessive rapidity  in  the  action  of  the  heart.  The  effects  soon  cease  when  the  agent  is  with- 
drawn }  but  it  mav  be  readilv  conceived  that  a  little  excess  of  this  action  would  prove 
fatal.   (li.  and  F.  Medico-ehir.  Rev.,  July,  1867,  p.  259.)  \V. 

NITKITE  OF  SODA.  This  salt  at  one  time  attracted  attention,  from  the  circum- 
stance that,  in  the  original  edition  of  the  British  Pharmacopoeia,  it  was  employed  in  the 
preparation  of  Sweet  Spirit  of  Nitre.  As  nitrite  of  soda  contains  the  same  acid  that  forms 
with  oxide  of  ethyl,  the  nitrous  ether,  which  is  the  basis  of  Sweet  Spirit  of  Nitre,  it  was 
believed  tliat  a  simplification  of  the  process  might  bo  effected  by  distilling  a  mixture  of 
tho  nitrite,  suljthuric  acid,  and  alcohol,  and  thus,  through  the  liberation  of  the  nitrous 
acid  by  the  sulphuric,  bringing  the  former  directly  to  bear  on  oxide  of  ethyl  produced 
by  the  action  of  the  sulphuric  acid  on  the  alcohol.  But  tho  process  failed,  probably 
from  the  difficulty  of  obtaining  the  nitrite  of  soda  pure;  the  British  directions  for  the 

Preparation  of  the  nitrite  yielding  but  a  small  proportion  of  that  salt.     In  the  revised 
'harmncopoeia,  the  process  for  Sweet  Spirit  of  Nitre  originally  adopted  was  abandoned ; 
and  nitrite  of  soda  has  ceased  to  be  an  object  of  special  interest.  W. 
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NITROGLYCERIN.  Glonoin.  When  equal  parts  of  strong  nitric  and  sulphuric  acids 
are  craduully  added,  in  small  portions  at  a  time,  and  at  a  temperature  kept  below  freez- 
inic  to  L'lyceriu,  this  is  converted  into  a  bright-yellow  liquid,  which  has  remarkable  ex- 
plosive properties,  and  has  received  the  name  at  the  head  of  this  article.  Nitroglycerin 
was  discovered  about  21  years  ago,  by  Dr.  Sobrero,  now  a  Prt)fessor  in  Turin.  It  was 
afterwards  made  a  subject  of  study  by  Dr.  de  Vrij,  of  the  Netherlands,  Dr.  Gladstone, 
and  Dr.  Kopp  ;  but  did  not  attract  general  attention  until  after  1864,  when  its  capacities 
as  an  explosive  agent  became  known.  It  is  a  yellow  liquid  (said  to  be  colourless  or  slightly 
yellowish  when  iHire) ;  ofasp.gr  from  1-525  to  1-6;  inodorous;  of  a  sweet,  pungent,  aro- 
matic taste  ;  very  slightly  soluble  in  water,  but  readily  soluble  in  ether,  alcohol,  and 
methylated  spirit;  not  freezing  above  4°  F.  when  quite  pure  (J.  R.  Wagner),  but,  as  it 
occurs  in  commerce,  solidifying  by  continued  exposure  to  a  temperature  of  46-4°  F.,  and 
assumin"-  the  form  of  long  needles,  which  it  is  dangerous  to  handle,  as  they  explode  vio- 
lently when  gently  broken.  In  the  liquid  state,  it  does  not  inflame  or  explode  by  the 
mere  contact  of  flame  ;  but  with  concussion,  or  by  touching  it  with  a  red-hot  iron,  it  ex- 
plodes with  great  vehemence.  Detonating  mixtures,  or  exploding  gunpowder,  in  its 
near  vicinity,  produce  the  same  etfect.  By  keeping  it  undergoes  partial  decomposition; 
and,  in  eonflned  vessels,  the  pressure  of  the  accumulated  gases  which  result  is  sometimes 
so  great  as  to  cause  its  explosion  upon  the  slightest  concussion.  Its  explosive  force  greatly 
exceeds  that  of  gunpowder.  According  to  Nobel,  one  measure  of  the  fluid  explodes  into 
10,384  measures  of  gas,  while  one  measure  of  gunpowder  yields  only  800  measures.  It 
has,  therefore,  been  much  employed  in  exploding  rocks,  in  mining,  quarrying,  road- 
making,  «&c.;  and  its  economical  advantages  have  kept  it  in  extensive  use,  notwith- 
standing the  danger.  Important  inferences  from  these  facts  are,  that  it  should  not  be  kept 
in  large  quantities,  nor  conveyed  to  any  considerable  distance  ;  and  the  most  fearful  con- 
sequences have  followed  a  neglect  of  these  precautions.  Practical  operators  recommend 
that  it  should  be  made  extemporaneously  where  wanted  as  an  explosive  agent. 

Nitroglycerin  is  formed  by  the  substitution  of  three  eqs.  of  hyponitric  acid  (NO^)  for 
three  of  the  eqs.  of  hydrogen  of  the  glycerin.  Its  formula,  therefore,  is  CgHjOgjSNO^ ;  or, 
supposing  glycerin  to  be  a  hydrate  of  glyceryl  (CgH.jO--j-HO),  and  the  substitution  to  take 
place  in  the  radical  exclusively,  CgH^0.,3N0^-|"H0.  Among  the  products  of  the  explo- 
sion of  nitroglycerin,  are  glycerin,  oxalic  and  hydrocyanic  acids,  ammonia,  and  others 
unknown.  (A.  Adriani,  Cliem.  News,  Jan.  3,  1808,  p.  11.)  Hence  it  may  be  inferred 
that  the  dangers  from  its  explosion  are  not  only  those  from  mechanical  violence,  but 
also  from  the  inhalation  of  its  vapours. 

M.  E.  Kopp  gives  the  following  as  his  method  of  preparing  nitroglycerin  on  the  spot 
where  it  is  needed.  First,  fuming  nitric  acid,of  thesp.gr.  1-51  to  1-53,  is  mixed  with  twice 
its  weight  of  the  strongest  sulphuric  acid.  At  the  same  time  commercial  glycerin,  free 
from  lead  and  lime,  is  evaporated  in  a  pot  to  30°  or  31°  Baume,  so  that,  on  cooling,  it 
shall  have  a  syrupy  consistence.  Into  3300  grammes  of  the  acid  mixture,  contiiinod  in  a 
glass  or  porcelain  capsule,  placed  in  a  trough  of  cold  water,  500  grammes  of  the  prepared 
glycerin  are  slowly  poured  with  constant  stirring;  great  care  being  taken  to  prevent 
any  sensible  heating  of  the  mixture.  The  whole  is  then  to  be  left  for  live  or  ten  minutes, 
after  which  the  mixture  is  to  be  poured  into  five  or  six  times  its  volume  of  cold  water, 
to  which  a  rotatory  motion  has  been  given.  The  nitroglycerin  preci])itates  rapidly  in  the 
form  of  a  heavy  liquid,  which  is  separated  by  decantation,  then  washed  with  a  little 
water  which  is  decanted,  and  lastly  is  put  into  bottles.  In  this  state  it  still  contains  a 
little  acid  and  water ;  but  these  do  not  interfere  with  its  use  as  an  explosive  agent. 

Effects  on  the  System.  Nitroglycerin  appears  to  act  as  a  powerful  but  temporary  stimu- 
lant both  to  the  circulatory  and  nervous  systems,  causing  increased  frequency  of  pulse 
and  severe  headache,  followed,  if  the  dose  is  considerable,  by  symptoms  of  prostration, 
which  are  alarming  from  overdoses;  but  we  have  met  with  no  account  of  a  fatal  termi- 
nation in  any  instance.  As  a  local  application  it  is  said  to  have  little  eft'ect ;  and,  to  operate 
on  the  system,  it  must  be  absorbed.  The  idea  has  been  suggested  that  nitrous  oxide  might 
be  oneof  the  results  of  its  decomposition,  and  the  cause  of  the  symptoms;  but  these  differ 
materially  froqi  the  known  effects  of  that  agent.  The  dose  required  to  affect  the  sj'stem  is 
very  small.  Mr.  J.  M.  Merrick  experienced  decided  effects  from  one-fortieth  of  a  drop  ; 
and,  in  a  case  recorded  by  Mr.  Field,  a  temporary  loss  of  consciousness  and  other  alarming 
symptoms  of  narcotic  poisoning  are  said  to  have  been  produced  by  about  the  forty-fifth 
of  a  drop.  Yet  two  drops  of  the  poison  have  been  taken  with  no  other  eff'oct  than  slight 
confusion  of  the  head;  so  that  the  drug  would  seem  to  be  of  extremely  uncertain  opera- 
tion. Mr.  B.  Sepuchardt,  of  Hanover,  made  experiments  on  himself,  with  the  following 
results.  Taking  a  single  drop,  he  felt,  five  minutes  afterwards,  a  great  deal  of  giddiness, 
attended  with  weakened  vision,  headache  with  throbbing  in  the  temples,  a  sense  of  wea- 
riness, sleepiness,  a  strong  aromatic  taste  in  the  mouth,  burning  i-n  the  throat,  and  severe 
pain  in  the  cardiac  region.  An  hour  afterwards,  these  symptoms  having  subsided,  he 
was  attempting  to  take  another  dose  from  a  bottle  of  the  nitroglycerin  by  means  of  a 
glass  tube,  when  accidentally  a  large  quantity  entered  the  fauces;  and,  though  he  dis- 
charged most  of  it  from  the  mouth,  he  must  have  swallowed  a  considerable  portion, per- 
haps as  much  as  ten  drops  The  previous  symptoms  returned  so  severely  that  he  was 
compelled  to  lie  down ;  and  a  half  unconscious  condition  came  on,  which  lasted  several 
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l»«iiir8,  Hiid  loft  beliiiul  it  u  vioK'iit  tUrobliiiin  1u>ii<1h«-1io,  wii>.itivi'no««  to  liyht,  g'uldinoM, 
Hiiil  luiiviTSHl  trt'iiibliny.  At  llr^t  tliori'  wan  iiicrruM'd  htut  and  frequency  of  puUe, 
uftiTWiinlM  a  fcelint^uf  culdiicMi*,  with  a  burning  Hcnxutiun  in  tbi;  region  of  tint  hi-urt,  and 
nausea,  l>ul  no  vomiting.  There  were  no  ti3'ni|iti>niH  of  a  convulhivu  charuetvr.  Next  day 
tho  etl'ects  hail  entirely  ceamed.  (^Im.Jou;-/*.  o/ yV««/>;i.,  March,  lStJ7,  [».  104;  from  the  i!<;t/> 
achrift/ur  ftraktinche  Ileilkuud.  MaiiciuaL,  heft  1.)  Inhalation  of  the  vapour  jiroduccs 
similar  etl"e<^lji.  Mr.  Merrick  e.\perienced  intense  headache  from  tliis  cause,  with  int<<kT- 
nnce  of  light,  and  feelings  of  general  distress,  faintness,  and  exhaustion.  (Ibul.,  Nov. 
lS(i;i,  p.  5G4  )  The  same  symptom.^  have  been  experienced  by  workmen  cngag<fd  in  its 
preparation  and  use.  Few  trials  have  as  yet  been  made  with  it  therapeutically  ;  and  ita 
precise  etlects  are  not  sutiici«;ntly  well  understood  to  justify  its  use,  except  experimentally 
and  with  great  caution.  Trials  with  the  drug  uu  unimulH  havu  abuwa  that  relatively 
very  large  doses  are  necessary  io  cause  death.  W. 

NITKOPHUSSIDE  OF  SODIUM.  This  is  the  most  interesting  of  a  series  of  salts,  diii- 
covered  by  Iir.  Playfair,  called  nitropniasUies,  which  are  j)roduced,  for  the  most  part,  by 
8aturAting  nitraprussic  ac'ul,  fornx-d  by  the  action  of  nitric  acid  on  ferrocyanide  of  [tol&»- 
sium,  with  different  bases.  The  sodium  salt  is  best  obtained  by  the  process  of  A.  Overbeck, 
as  fitilows.  Dissolve  /'o«r/;rt;-^«  of  j»owdered  ferrocyanide  of  |tota6:?iuni,  contained  in  a  flaski 
\n  Jice  ami  a  half  parts  of  commercial  nitric  acid,  diluted  with  an  equal  weight  of  water. 
Afl«>r  the  action  is  completed,  which  generally  occupies  about  ten  minutes,  and  is  accom- 
niinied  by  a  copious  evolution  of  ga.^es,  heat  the  resulting  cort'ee-brown  liquid  in  a  water- 
oath,  until  a  drop  of  it  gives  a  dingy  green,  in.>^tead  of  a  blue  precipitate,  with  a  solution 
of  sulphate  of  protoxide  of  iron.  Then  allow  the  liquid  to  cool ;  whereupon  the  larger  part 
of  the  nitrate  of  potassa  generated  will  be  deposited  in  crystals.  Pour  off  the  green  mother- 
liquor  from  these,  and  separate  the  remaining  nitrate  of  jtota.ssa  by  repeated  concentra- 
tions. Next  neutralize  the  liquid,  while  heated  in  a  water-batli,  with  carbonate  of  soda, 
taking  care  to  add  the  carbonate  so  h>ng  only  as  a  pure  blue  precipitate  is  produced.  Lastly, 
lilter  the  solution,  and  set  it  aside  for  the  formation  of  crystals,  which  must  be  washed 
with  water,  and  dried  between  blotting-paper.  {C'hein.  Oaz.,  July  15,  1853,  p.  271.)  This 
salt  is  in  the  form  of  large,  ruby-coloured,  prismatic  crystals,  very  much  resembling  those 
of  ferridcyiinide  of  j>otassium  (red  prussiate  of  potassa).  It  is  soluble  in  two  and  a  half 
parts  of  cold  water,  and  in  a  less  quantity  of  hot  water.  Its  solution,  exposed  to  sunshine, 
is  decomposed,  with  evolution  of  nitric  oxide  gas,  and  deposition  of  Prussian  blue,  at  the 
same  time  acquiring  a  green  colour.  Nitroprusside  of  sodium,  as  well  astheother  soluble 
nitroprussides,  is  a  most  delicate  test  for  the  alkaline  sulphurets,  with  which  it  strikes  a, 
beautiful  violet  colour.  Its  composition  is  not  certainly  known;  but  the  following  for- 
mula, given  by  Gerhardt,  is  probably  the  correct  one:  Na..,Fe^Cy5N0.2-f-4HO.  Nitro- 
prussic  acid  is  the  nitroprusside  of  hydrogen,  with  the  formula  H^iFcjCyjNO^.  B. 

NITROSULPHATE  OF  AMMONIA.  This  compound,  discovered  by  Pelouze  in 
1835,  may  be  formed  by  passing  nitric  oxide  through  a  solution  of  sulphate  of  ammonia  in 
five  or  six  times  its  volume  of  water  of  ammonia.  A  large  number  of  crystaLs  are  formed, 
which  must  be  quickly  washed  with  water  of  ammonia  previously  refrigerated,  and  dried 
without  heat.  Nitrosulphate  of  ammonia  has  been  used  at  the  Hotel-Dieu  in  Paris,  in 
doses  of  twelve  grains,  with  apparent  advantage,  in  typhoid  fever.  Its  composition  cor- 
responds with  one  eq.  of  nitric  oxide,  one  of  sulphurous  acid,  and  one  of  ammonia  ;  but  an 
the  salt  is  not  precipitated  by  barytic  Avater,  Pelouze  conceives  that  the  nitric  oxide  and 
sulphurous  acid,  together,  form  a  peculiar  acid,  which  he  calls  nitrosulphuric  acvl,  con- 
sisting of  one  eq.  of  nitrogen,  one  of  sulphur,  and  four  of  oxygen  (NSO^).  B. 

NITROUS  OXIDE.  Protoxide  of  Nitrogen.  Laughing  Q as.  These  names  have  been 
given  to  a  gaseous  substance,  discovered  by  Priestly  in  1776,  but  first  brought  into  gen- 
eral notice  in  1809  by  Sir  Humphry  Davy,  who  discovered  and  made  known  the  re- 
markable exhilarating  properties  which  earned  for  it  the  name  of  laughing  gas. 

Preparation.  In  its  preparation,  nitrate  of  ammonia,  in  its  purest  state,  is  submitted 
in  a  glass  retort  to  a  heat  sufficient  to  decompo.se  it,  not  exceeding  400°  F. ;  and  the  re- 
sulting gas  and  vapour  are  collected  in  a  glass  receiver  over  warm  water,  or  a  saturated 
aqueous  solution  of  common  salt.  Warm  water  is  preferred  because  cold  water  absorbs 
much  of  the  gas,  and  would  consequently  occasion  loss ;  and  even  warm  water,  though 
it  takes  up  much  less,  is  not  entirely  unobjectionable  on  this  score;  and  the  saline  solu- 
tion is  therefore  probably,  on  the  whtde,  best  adapted  to  the  purpose.  When  nitrate 
of  ammonia  is  heated  to  the  point  of  decomposition,  it  is  wholly  resolved  into  watery 
vapour  and  nitrous  oxide;  the  nitric  acid  giving  three  of  its  five  eqs.  of  oxygen  to  the 
three  eqs.  of  hydrogen  of  the  ammonia,  to  form  three  eqs.  of  water,  and  being  itself 
reduced  to  the  state  of  nitric  oxido  or  deutoxide  of  nitrogen,  which  is  then  converted 
into  the  nitrous  oxido  or  protoxide  of  nitrogen,  by  combining  with  the  single  eq.  of 
nitrogen  of  the  ammonia  which  had  been  set  free.  But  it  is  necessary  not  to  let  the  neat 
employed  be  too  high,  as  otherwise,  besides  nitrous  oxide,  there  wiircome  over  portions 
of  nitric  oxide,  uncombined  ammonia,  and  probably  even  nitric  acid,  which  contaminate 
the  product,  and  render  it  unfit  for  use.  This  may  bo  avoided  by  arresting  the  process 
as  soon  as  any  white  fumes  appear  in  the  retort.  Peculiar  care  also  must  be  taken  that 
the  nitrate  of  ammonia  should  be  pure,  and  especially  free  from  muriate  of  ammonia, 
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which  miffht  cause  an  admixture  of  chlorine  in  the  product.  To  ensure  against  impu- 
rities of  this  kind,  it  is  best  in  any  case  in  the  least  doubtful,  and  perhaps  it  might  be 
best  in  all  cases,  to  cause  the  nitrous  oxide,  before  it  is  used  by  inhalation,  to  pass  suc- 
cessively through  two  solutions;  one  of  protosulphate  of  iron,  to  remove  any  nitric 
oxide  that  might  be  present;  the  second,  of  caustic  potassa  or  soda,  to  neutralize  acid 
impurities  and  chlorine.  .       .      ,  ,.   , 

Properties.  Nitrous  oxide  gas  is  colourless,  nearly  or  quite  inodorous,  slightly  sweet- 
ish to  the  taste,  and  of  the  sp.gr.  1-527.  Cold  water  will  absorb  about  three-fourths  of 
its  bulk  of  the  gas,  and,  under  pressure,  much  more  ;  and,  thus  impregnated,  has  a  slight, 
not  unpleasant  smell,  and  sweetish  taste.  By  the  joint  influence  of  cold  and  pressure 
the  gas  may  be  condensed  into  a  liquid,  which  is  colourless,  very  mobile,' and  capable, 
under  the  ordinary  atmospheric  pressure,  of  remaining  liquid  at  9°  ¥.  The  liquefac- 
tion was  effected  by  M.  Bianchi  at  32°  F.,  under  a  pressure  of  thirty  atmospheres.  (Am. 
Jown.  of  Phartn.,  July,  1865,  p.  275.)  Inflammable  bodies  will  generally  burn  with 
increased  vigour  in  nitrous  oxide,  which  is  capable  also  of  supporting  life  for  a  time  when 
respired,  by  giTing  oxygen  to  the  blood.  It  consists  of  one  eq.,  each,  of  nitrogen  and 
oxygen,  and  its  formula  is  NO. 

For  use  it  may  be  kept  in  two  states,  according  as  it  is  to  be  used  by  inhalation  or  by 
the  stomach  ;  the  gaseous,  namel}',  and  the  liquid.  In  the  former  state,  it  is  best  kept  in 
gasometers,  from  which  it  may  be  readily  transferred  to  bags  when  wanted  for  inhalation ; 
though,  even  for  this  purpose,  it  may  not  be  amiss  to  follow  the  plan,  suggested  by  Dr. 
Ziegler,  of  compressing  it  in  water,  which  maybe  made  to  absorb  live  times  its  bulk,  and 
when  the  gas  is  needed,  will  readily  give  it  up  if  heated.  More  will  be  said  in  a  subse- 
quent page  of  the  liquid  form  in  which  it  is  kept  for  internal  use. 

Effects  on  the  System.  Nitrous  oxide  is  a  general  stimulant,  with  a  special  direction  to 
the  brain  and  nervous  system  generally.  When  inhaled,  it  very  speedily  excites  the 
cerebral  functions,  exhibiting  its  eftects  in  exhilaration  of  the  spirits,  often  attended  with 
laughter,  the  occurrence  of  various  delusions,  and  a  strong  tendency  to  muscular  action, 
not  unfrequently  leading  to  assaults  on  those  around.  It  is  said  also  sometimes  to  cause 
aphrodisiac  excitement.  Carried  further  it  induces  a  loss  of  consciousness,  with  com- 
plete insensibility  to  pain,  so  that  severe  surgical  operations  may  be  performed  unfelt  by 
the  patient.  These  eftects  quickly  subside,  leaving  behind  none  of  that  depression, 
nausea,  and  general  uneasiness  so  apt  to  follow  the  use  of  stimulant  narcotics.  This  is  one 
of  the  most  extraordinary  properties  of  nitrous  oxide,  forming  an  exception  to  the  almost 
universal  rule  of  depression  following  excitement ;  and  explicable  only  on  the  supposition 
that,  through  its  constituents, it  immediately  yields  to  the  nerve-tissue  nutritive  material 
to  supply  the  waste  occasioned  by  its  excessive  action.  No  instance  has  yet  been  recorded, 
so  far  as  we  are  aware,  of  fatal  results  from  the  action  of  nitrous  oxide,  though  it  might, 
no  doubt,  be  pushed  so  far  as  to  cause  death. 

Anxsthetic  Use  and  Administration.  The  ansesthetic  property  of  nitrous  oxide,  as  well 
as  its  exhilarating  influence,  was  discovered  by  Sir  Humphry  Davy,  who  even  suggested 
that  it  might  be  used  to  prevent  pain  in  surgical  operations ;  but  the  first  practical  applica- 
tion of  it  to  this  purpose  is  due  to  the  late  Dr.  Horace  Wells,  of  Connecticut.  Having 
occasion  for  the  extraetionof  atooth,  Dr.Wells  successfullj^  tried,  in  his  own  person,  the  eflS- 
cacy  of  the  nitrous  oxide  in  preventing  the  pain  of  the  operation  ;  and  soon  afterwards,  as 
the  result  of  his  experiment,  two  surgical  operations  were  performed  under  the  same  influ- 
ence, and  with  the  same  success.  The  measure,  however,  so  promising  at  the  outset,  seems 
to  have  been  entirely  neglected,  until  after  the  discovery  of  the  anaesthetic  properties  of 
ether,  and  its  introduction  into  surgery,  in  Boston.  Sixteen  or  eighteen  years  after  the 
experiment  of  Dr.  Wells,  the  use  of  nitrous  oxide  as  an  annesthetic  was  revived  in  New 
York  by  Mr.  G.  L.  Colton,  in  its  application  to  dentistry,  and  by  Dr.  J.  M.  Carnochan, 
of  the  same  place,  to  surgery;  and  so  successfully  that,  at  the  present  time,  it  is  ad- 
mitted among  the  regular  anesthetic  agents,  exhibited  by  inhalation,  and  probably  the 
safest  of  all  of  them.  It  is,  however,  liable  to  two  objections,  which,  unless  obviated,  will 
prevent  its  universal  use  ;  one,  the  relative  inconvenience  of  its  ajiplication  ;  the  other, 
the  brevity  of  its  action.  It  cannot  well  be  exhibited  without  the  co-operation  of  the 
patient;  and  this  is  scarcely  possible  in  those  protracted  operations  in  which  the  anajsthe- 
tic  influence  may  require  repeated  renewal ;  and,  in  general,  the  higher  surgical  operations 
demand  a  longer  anaesthesia  than  can  be  obtained  by  one  administration  of  this  gas. 
Nitrous  oxide  will,  therefore,  probably  be  confined  to  dentistry  and  to  the  shorter  opera- 
tions of  the  higher  surgery;  especially  the  former,  as  arrangements  maybe  made,  in  the 
office  of  the  dentist,  for  the  preservation  and  convenient  exhibition  of  the  gas,which  can- 
not always  be  commanded  elsewhere. 

But  the  inhalation  of  nitrous  oxide  as  an  anassthetic  agent  is  applicable  not  only  in 
painful  operations;  but  also  to  relieve  violent  attacks  of  pain,  whether  in  the  form  of 
neuralgia  or  spasm;  as  in  tie  douloureux  and  severe  gastrodynia,enteralgia,  nephralgia, &c. 
Its  stimulant  influence,  in  the  same  way,  may  also  often  be  resorted  to,  independently  of 
any  painful  complication,  in  various  low  forms  of  disease  in  which  a  sudden  and  powerful 
impression  is  required,  as  in  malignant  chill,  sudden  prostration  occurring  in  the  low 
forms  of  fever,  and  in  protracted  syncope.  The  difficulty  of  administration,  however, 
forms  an  objection,  which,  in  many  of  these  cases,  is  at  present  insurmountable. 
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The  common  mode  of  exhibition  is  by  mcnns  of  an  air-tifcht  bladder  or  bag,  with  a 
tube  and  nu»utii-i)ic'ce  uttni-ln'd.  Tho  patifnt,  with  bin  nostrils  cbwed,  inhiili'»  ibo  air 
from  tln'  l)it>;,  into  which  th«  oxpirt-d  iiir  rt'tiirn*  ;  ho  tliiit,  wiit-n  th(t  ailiuiiiiHtraiiori  in 
sumuwiiat  protracted,  the  air  in  tlie  ba^  l)«'coiin>n  contaminated,  and  at  liiiytli  Inj-iitHcient 
to  8Uj)portli  ff.  In  such  oimcs,  tho  bag  Hhould  be  romoved  ;  or  an  in>tniiiient  maybe 
roaorteil  to,  in  wliich,  by  a  nrojier  arranttement  of  valves,  the  insiiired  air  may  eome  from 
the  iMig,  and  that  expired  iua  allowed  to  em-apo  l)y  n  ditterent  (tntlet.  Tho  cjipaeity  of  tho 
bag  is  olten  not  nu)ri!  than  one  or  two  pallon.s;  but,  to  obviate,  in  some  measure,  tho 
inconvenience  alluded  to,  it  may  be  mado  to  contain  several  pallon«,  three  or  four,  for 
example,  or  uccordinu;  to  Dr.  Spoar,  six  or  eight  guib)n!».  The  period  at  which  tho  aniu:ithe- 
tic  eftect  is  produced  varies  greatly.  It  may  occur  at  tlio  end  of  tw<t  or  tliree  minuteti, 
or  may  bo  postponed  a  good  deal  longer;  much  depending,  in  this  respect,  on  tbo  ability 
of  tho  patient  to  take  a  full  breath.  The  etVect  is  said  to  have  been  produced  after  three 
deep  and  prolonged  resj)i rations  ;  and  somotimo.s  twenty  are  rociuirod  where  any  impedi- 
ment may  exist  to  a  free  expansion  of  the  lungs.  For  the  figure  of  an  a|tparatus,  com- 
bining tlio  means  of  preparation,  the  reception  and  ])ro8ervation  in  a  gasometer,  and  the 
means  of  exhibition,  suitable  for  a  dentist's  ollico,.sue  iha  American  Juurnai  of  Pharrruuy 
(Sojit.  18(18,  p. 412).  W. 

yUroiis  Oxide  Waier.  Water,  impregnated  by  pressure  with  about  five  times  its  volume 
of  this  gas,  forms  the  nitrous  oxide  water,  known  in  England  under  the  name  otSearle's 
patent  oxi/(/enous  aerated  water,  which  has  been  used  to  some  extent  as  an  internal  remedy, 
bir  II.  Davy  tried  the  aqueous  solution,  made  without  pressure,  and  thought  it  acted  as  a 
diuretic,  arid  proujoted  digestion  ;  and  Serullas  used  it  in  Asiatic  cholera  with  apparent 
advantage.  The  patent  water  is  asserted  to  be  suited  to  the  treatment  of  torpor,  debility, 
depression  of  spirits,  asthma,  and  dyspepsia  ;  but  to  be  contraindicated  in  inflammatory 
and  plethoric  states  of  the  system.  Dr.  George  J.  Ziegler,  of  Philadelphia,  has  made  a 
number  of  therapeutic  trials  with  nitrous  oxidie  water,  charged  with  live  times  its  volume 
of  the  gas,  and  tinds  it  to  possess  tonic,  resolvent,  exhilarant,  and  diuretic  properties. 
He  has  observed,  however,  that  its  free  and  prolonged  use  is  apt  to  produce  emaciation. 
Dr.  Ziegler  has  also  made  some  interesting  experiments,  tending  to  show  the  antidotal 
and  revivifying  properties  of  nitrous  oxide.  In  these  experiments  dogs  were  asphyxiated 
or  poisoned 'with  carburetted  hydrogen,  chloroform,  carbonic  acid,  hydrocyanic  acid,  and 
other  agents,  and,  when  in  a  state  of  suspended  animation  more  or  less  complete,  were 
generally  revived  by  the  nitrous  oxide  water,  injected  into  the  bowels  in  tho  quantity 
of  from  two  to  three  pints.  When  administered  bj  the  stomach,  the  dose  of  the  water  is 
from  half  a  pint  to  a  pint  and  a  half,  taken  in  the  course  of  the  day.  Dr.  Ziegler  con- 
cludes from  his  observations  and  experiments  that  nitrous  oxide  is  a  powerful  arterial, 
nervous,  and  cerebral  stimulant,  possessing,  at  the  same  time,  valuable  antidotal  jiowers, 
{Bosi.  Med.  and  Surg.  Journ.,  xlvi.  453,  and  xlvii.  383.)*  Dr.  Chapelle,  of  Angouleme, 
in  France,  has  found  this  remedy  especially  useful  in  lypomania,  or  that  form  of  mono- 
mania, in  which  the  delusion  is  attended  with  melancholy.  B. 

NYMPII/EAODOH.\TA.  Sweet-scented  Water-lily.  An  indigenous  herbaceous  peren- 
nial, growing  in  most  ]>arts  of  the  United  States,  in  fresh-water  ponds  and  (m  the  borders 
of  streams,  and  distinguished  by  the  beauty  and  delicious  odour  of  its  large,  white,  many- 
petaled  flowers.  Its  root  is  large  and  fleshy  in  the  recent  state,  but  becomes  light,  spongy, 
and  friable  by  drying.  It  is  very  astringent  and  bitter,  and,  according  to  Dr.  Bigelow, 
contains  much  tannin  and  gallic  acid.  It  is  .sometimes  employed,  in  the  form  of  poul- 
tice, as  a  discuti(!nt  application.  The  root  of  the  Nymphsen  alba,  or  European  wJiite  wa^ 
ter-lily,  was  esteemed  antaphrodisiac  by  tho  ancients,  but  has  long  lost  this  reputation. 
Like  that  of  tho  American  plant,  it  is  bitter  and  styptic,  and  may  have  been  useful  by 
its  astringency  in  some  cases  of  leucorrhoea,  gonorrhoea,  dysentery,  &c.,  in  which  it  was 
fornvorly  employed  for  its  reputed  sedative  virtues.  W. 

OCIIKKS.  These  are  native  mixtures  of  argillaceous  or  calcareous  earth  and  oxide  of 
iron,  employed  in  [minting.  They  are  prepared  for  use  by  agitating  them  with  water,  de- 
canting the  turbid  liquor  after  tho  coarser  particles  bave  subsided,  then  allowing  it  to  rest 
in  order  that  the  flner  parts  may  bo  deposited,  and,  lastly,  drying  the  sediment  which 
forms.  Tho  colour  of  tho  ochres  varies  with  the  .state  of  oxidation  of  the  iron,  and  with  the 
proportion  which  it  bears  to  the  other  ingredients,  and  is  .sometimes  artificially  modified 
by  tho  agency  of  heat.  Several  varieties  are  kept  in  our  shops  under  different  names,  ac- 
cording to  their  colour  or  place  of  origin.  Such  are  the  brown  ochre,  the  yellow  ochre,  the 
red  ochre,  tho  Rotnan  ochre  of  a  brownish-yellow  changing  by  heat  to  a  purple-red,  the 
O-rford  ochre  of  a  brownish-yellow  colour  less  deep  than  the  Roman,  and  the  French 
O'-hre  which  is  yellow.  Tho  Indian  red  from  the  Persian  Gulf,  and  the  Spanish  brown  may 
also  be  ranked  in  this  class  of  pigments.  Sometimes  ochres  come  in  a  powdery  state,  and 
Bomctimes  in  hard  masses  ;  in  the  latter  state  they  are  called  stone  ochres.  AV. 

OCYMUM  BASILICUM.  Basil.  An  annual  plant,  a  native  of  India  and  Persia,  and 
cultivated  in  Europe  and  in  this  country  in  gardens.  The  whole  plant  has  a  strong,  pecu- 
liar, agreeable,  aromatic  odour,  which  is  improved  by  drying.  The  taste  is  aromatic,  and 

•  In  R  Ipttor  addrendPil  to  one  of  the  niitlinni  Iiy  Mr.  R.  C.  Clark,  It  Is  dtatod  thnt  the  writpr  had  been  effect- 
nally  cured  uf  severe  neuralgia  by  taking  a  fluidouuce  of  the  nitrous  ozidu  water  every  six  hours. 
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somewhat  cooling  and  saline.  It  yields  by  distillation  a  yelloAvish-green  volatile  oil, 
li"-hter  than  water,  which  on  being  kept  solidifies  into  a  crystalline  camphor,  isomeric 
iAiot  identical  with  turpentine-camphor.  (Gmelin's  Handbook,  xiv.  359.)  Basil  has  the 
ordinary  properties  of  the  aromatic  plants,  and  is  in  some  places  considerably  used  as  a 
condinu-nt.  The  seeds  are  said  by  Ainslie  to  be  used  in  India,  in  the  form  of  infusion,  as 
a  remedy  in  gonorrhoea  and  nephritic  affections.  '    W- 

CENANTHE  CKOCATA.  Hemlock  Water-dropwort.  A  perennial,  umbelliferous, 
aquatic  European  plant,  exceedingly  poisonous  both  to  man  and  inferior  animals.  The 
root,  which  has  a  sweetish  not  unpleasant  taste,  is  sometimes  eaten  by  mistake  for  other 
roots,  with  the  most  dangerous  effects;  and  numerous  instances  of  fatal  results  are  on 
record.  The  .symptoms  produced  are  such  as  attend  irritation  or  inflammation  of  the 
stomach,  united  with  great  cerebral  disturbance,  indicated  by  giddiness,  convulsions, 
and  coma.  Externally  applied,  the  root  produces  redness  and  irritation  of  the  skin,  with 
an  eruptive  affection.  It  is  said  to  be  sometimes  used  empirically  as  a  local  remedy  in 
piles;  and  a  case  is  recorded  in  which  an  obstinate  leprosy  was  cured  by  the  continued 
use  of  the  juice  of  the  plant.  Other  species  of  GSnanthe  are  poisonous,  and  the  whole 
genus  should  be  regarded  among  the  suspected  plants.  We  have  two  or  three  indigenous 
species.  The  proper  remedies,  in  cases  of  poisoning  from  these  plants,  are  emetics,  fol- 
lowed, after  the  stomach  has  been  thoroughly  evacuated,  by  demulcent  drinks.  A  pecu- 
liar resinoid  principle,  denominated  cenanthin,  has  been  found  by  Mr.  Gerding  in  (Enanthe 
Jishdosa,  of  which  half  a  grain,  given  to  an  adult,  produced  long-continued  irritation  of 
the  fauces,  with  hoarseness,  and  a  grain  occasioned  vomiting.  (See  Ain.  Journ.  of  Phnrm., 
xxi.  68.)  W. 

(ENANTHE  PHELLANDKIUM.  (Sprengel.)  Phellandrium  aquaticnm.  Linn.  Fine- 
leaved  Water-hemlock.  A  biennial  or  perennial,  umbelliferous,  European  water-plant, 
the  fresh  leaves  of  which  are  said  to  be  injurious  to  cattle,  producing  a  kind  of  pa- 
ralysis when  eaten.  By  drying,  they  lose  their  deleterious  properties.  The  seeds  have 
been  used  in  Europe  to  a  considerable  extent  in  the  treatment  of  disease.  They  are  from 
a  line  to  a  line  and  a  half  in  length,  ovate-oblong,  narrow  above,  somewhat  compressed, 
marked  with  ten  delicate  ribs,  and  crowned  with  the  remains  of  the  calyx,  and  with  the 
erect  or  reverted  styles.  Their  colour  is  yellowish-brown ;  their  odour  peculiar,  strong, 
and  disagreeable;  their  taste  acrid  and  aromatic.  Among  their  constituents  is  a  volatile 
oil,  upon  which  their  aromatic  flavour  depends.  By  Mr.  C.  Fronfield  it  has  been  rendered 
probable  that  they  contain  a  volatile  alkaloid,  analogous  to  conia,  if  it  be  not  conia  itself; 
for  if  tlie  powdered  seeds  are  rubbed  with  solution  of  potassa,  the  peculiar  mouse-like 
odour  of  that  alkaloid  is  exhaled.  The  powder  was  submitted  to  distillation  with  caustic 
potassa,  the  alkaline  liquid  obtained  was  neutralized  with  sulphuric  acid  and  evaporated 
to  a  syrupy  consistence,  alcohol  was  added  to  precipitate  the  sulphate  of  ammonia,  the 
liquid  was  then  filtered,  treated  with  caustic  potassa,  and  again  distilled.  On  the  surface 
of  the  distillate  a  yellow  oily  fluid  floated,  which  was  only  slightly  soluble  in  water 
but  readily  so  in  ether  and  alcohol,  evinced  an  alkaline  reaction  with  turmeric  paper, 
and  neutralized  the  alkalies.  [Am.  Journ.  of  Pharm.,  May,  1860,  p.  211.)  By  different 
■writers  the  seeds  are  described  as  aperient,  diuretic,  emmenagogne,  expectorant,  and 
sedative.  They  probably  unite  mild  narcotic  properties  with  the  stimulant  powers  which 
are  common  to  most  of  the  aromatics,  and  maj'  be  directed,  according  to  circumstances, 
to  different  secretory  organs.  In  overdoses  they  produce  vertigo,  intoxication,  and  other 
narcotic  effects.  They  appear 'to  have  been  used  most  successfully  in  chronic  pectoral 
aftections,  such  as  bronchitis,  pulmonary  consumption,  and  asthma.  They  have  been  given 
also  in  dyspepsia,  intermittent  fever,  obstinate  ulcers,  &c.  The  dose  of  the  seeds,  to  com- 
mence with,  is  five  or  six  grains,  so  repeated  as  to  amount  to  a  drachm  in  twenty-four 
hours.  They  should  be  given  in  powder.  A  tincture  and  alcoholic  extract  have  been  pre- 
pared, of  which  the  former,  containing  the  virtues  of  half  a  drachm  of  the  seeds  in  a 
fluidounce,  is  given  in  a  dose  varying  from  half  a  fluidrachm  to  a  fluidrachm,  and  the 
latter  in  that  of  three  to  five  gr&\ni.{Phar7n.  Journ.,  xii.  591.)  W. 

CENOTHEEA  BIENNIS.  Tree  Primrose.  A  biennial  indigenous  plant,  growing  in 
fields  and  along  fences  from  Canada  to  the  Carolinas.  It  is  from  two  to  five  feet  high, 
with  a  rough  stem,  alternate,  ovate-lanceolate  leaves,  and  fine  yellow  flowers,  which 
make  their  appearance  in  July  and  August.  Sehoepf  states  that  it  is  esteemed  useful  as  a 
vulnerary.  The  late  Dr.  E.  E.  ijriffith  found  a  strong  decoction  of  the  small  branches,  with 
the  leaves  and  cortical  part  of  the  stem  and  larger  branches,  very  beneficial  in  eruptive 
complaints,  especially  tetter.  He  applied  the  decoction  several  times  a  day  to  the  aftected 
part.  He  believed  the  virtues  of  the  plant  to  reside  in  the  cortical  part,  which  has  a 
mucilaginous  taste,  and  leaves  a  slight  sensation  of  acrimony  in  the  fauces.  W. 

OIL  OF  ANDA.  A  fixed  oil  procured  by  expression  from  the  seeds  of  Anda  Brasiliensis 
(Eadde),  Anda  Gomesei  (Ad.  Jussieu),  a  tree  of  Brazil,  belonging  to  the  fiimily  of  Euphor- 
biaceaj.  The  bark  yields  on  being  wounded  a  milky  juice,  which  is  said  to  be  poisonous, 
and  to  be  used  for  stupefying  fish.  The  fruit,  which  is  about  as  large  as  an  apple,  ash- 
coloured,  with  two  larger  and  two  smaller  angles,  encloses  a  two-celled  nut,  containing 
two  seeds,  about  the  size  of  a  chestnut.     Like  the  seeds  of  other  Euphorbiaceous  plants, 
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the.«o  Hro  actively  purgative ;  one  seed,  according  to  Murtiuo,  b<-!ng  the  doso  for  a  inau. 
Bv  i)xpre.s«i(>n  tliosjo  seeds  yield  a  pule-yellow,  trun^purent  oil,  wilii  little  hniell  or  tunle, 
wKioh  in  !<a\d  to  be  u.tod  in  linizil  tor  burning  and  painting.  Dr.  Nurriit,  who  tried  the 
oil  at  the  Pennsylvania  Uospital,  found  it  to  operate  on  the  bowelo  nioderulely  in  the  diwo 
of  fifty  drop!*,  and  eopiouslj',when  more  largely  given.  (CyclopwdiaoJ  rrac.  MeU.niulSurg., 
i.  470.)  Dr.  Alexander  Ure,  who  haa  ex{)erinieuted  with  it  in  several  eaiM'^,  state*  that, 
in  the  average  dose  of  twenty  drops,  it  usually  optsrates  mildly,  without  producing  lieat 
or  pain  in  tlie  throat,  and  seldom  eau.sing  nausea  or  vomiting.  W. 

OIL  OF  BEN.  This  is  a  fixed  oil  extracted  from  the  seeds  of  the  Moringa  jtiert/go- 
aprrma  and  M.  aptera  of  Gwrtner,  confounded  by  Linnaju.-*  under  the  name  of  Guitaiulina 
Moringa.  Jfi/peranthera  Moringa  ( Vah  1 )  is  a  .^y nonymo  of  the  former  isp<?eie.s.  TIh-m,*  are 
trees  belonging  to  tiie  family  of  Leguminoaie,  inhabiting  ditt'erent  parts  of  India,  Arabia, 
Syria,  &o.,  and  introduced  into  the  WMndies.  Mr.  James  Macfady<-n,  in  \i\»  Flora  of 
Jamaica  (i.  325^,  states  that  it  is  ni>t  the  M.  pterygosperma  which  yields  the  contuiercial 
oil  of  ben,  but  tiio  M.  aptera,  which  has  not  boon  introduced  into  Jamaica.  il(!  says,  how- 
ever, that  an  excellent  and  palatable  oil  may  be  obtained  by  expression  from  the  seeds 
of  M.  pterygosperma,  growing  in  that  island.  The  leaves  and  other  parU  have  an  acrid 
property,  wliich  hjia  |)robabiy  given  the  name  of  horae-radinh  tree  to  M.  j>teryg()S|ierma. 
The  oil  of  the  seeds  has  long  been  known,  though  used  rather  in  the  arts  than  in  imdicine. 
It  is  prepared  in  Europe  from  the  seeds  brought  IVom  Egypt  (Merat  ei  De Lenn);  and  it 
would  appear,  from  the  statements  of  Mr.  3Iacfadyen,  that  the  idea  generally  prevailing 
that  it  is  also  extracted  in  the  W.  Indies  is  incorrect.  The  oil  is  inodorous,  clear,  and  nearly 
colourless,  and  keeps  long  without  becoming  rancid.  It  is  employed  for  similar  i)urpuse9 
with  olive  oil.  M4rat  and  De  Lens  say  that  it  is  purgative;  but  most  of  the  lixed  oils  are 
so  in  sufficient  dosos.  According  to  Viilcker,  the  oil  contains  margarin,  olein,and  a  pecu- 
liar fatty  matter  yielding  an  acid  by  saponification,  which  ho  names  benic  acid.  (Journ. 
de  Pharm.,  xvi.  77.)  W. 

OIL  OF  CADE.  Oleum  Cadinum.  Huile  de  Cade.  French.  This  is  a  kind  of  tar,  ob- 
tained by  distillation,  per  descensum,  from  the  interior  reddish  wood  of  Juniperu.i  com- 
munis, or  more  strictly  of  J.  Oxj/cedrus,  which  grows  in  the  South  of  France,  where  the 
substance  is  prepared.  It  is  a  thick  liquid,  black,  and  of  a  smell  analogous  to  that  of  com- 
mon tar.  It  has  long  been  employed  in  the  treatment  of  the  cutaneous  diseases  of  horses, 
sheep,  «&c.;  and  is  also  applied  by  the  peasantryto  their  own  skin  affections.  More  recently, 
it  has  acquired  much  reputation  in  these  complaints,  in  consequence  of  its  extensive  and 
successful  use  in  the  hospitals  of  Paris.  M.  Bazin  has  employed  it  with  success  in  psora, 
lichen  agrius,  the  different  .scaly  affections,  the  advanced  stage  of  ec/^ema,  and  favus.  In 
most  of  these  complaints  we  have  long  been  in  the  habit  of  employing  common  tar  oint- 
ment, and  with  probably  equal  success.  A  kind  of  soap  is  prepared  from  the  oil  of  cade, 
which  affords  a  convenient  method  of  applying  it.  In  the  Ed.  Monthly  Journ.  for  July, 
18o2  (pageQt^),  it  is  stated  that  the  soap  is  made  by  distilling  the  tar,  incorporating  the 
volatile  oil  obtained  with  a  fixed  oil,  and  then  saponifying  this  with  .soda.  It  is  in  the 
form  of  black  balls,  readily  unites  with  water,  and  may  be  applied  to  the  surface  like 
any  other  soap.  The  best  plan  is  probably  to  apply  it  at  bedtime,  and  wash  it  off  next 
morning.  A  glycerate  of  the  tar  has  been  recommended  for  external  use,  made  by  mixing, 
with  the  aid  of  heat,  an  ounce  of  glycerin,  half  a  drachm  of  the  purified  oil  of  cade,  and 
half  an  ounce  of  powdered  starch.  (See  Am.  Journ.  of  Med.  Sci.,  Jan.  1859,  p.  228.)    W. 

OIL  OF  EUPHORBIA.  A  fixed  oil,  obtained  from  the  seeds  of  Euphorbia  Lathyri.t, 
a  biennial  plant  growing  wild  in  this  country,  though  believed  to  have  been  introduced 
from  Europe.  It  is  often  found  near  gardens  and  in  cultivated  fields,  and  is  generally 
called  nwle  plant,  under  the  impression  that  moles  avoid  the  grounds  where  it  grows. 
{Pursh.)  It  is  the  caper  plant  of  England.  (Loudon's  Encyc.  of  Plants.)  Like  the  other 
species  of  Euphorbia,  it  contains  a  milky  juice,  which  is  extremely  acrid;  and  the  whole 
plant  possesses  the  properties  of  a  drastic  purge  ;  but  the  oil  of  the  seeds  is  the  only  part 
used  in  regular  practice.  This  may  be  extracted  by  expression,  or  by  the  agency  of  alco- 
hol or  ether.  In  the  first  case,  the  bruised  seeds  are  pressed  in  a  canvass  or  linen  bag, 
and  the  oil  which  escapes  is  purified  by  decanting  it  from  the  whitish  flocculent  matter 
which  it  deposits  upon  standing,  and  by  subsequent  filtration.  By  the  latter  process,  the 
bruised  seeds  are  digested  in  alcohol,  or  macerated  in  other,  and  the  oil  is  obtained  by 
filtering  and  evaporating  the  solution.  According  to  Soubeiran,  however,  the  oils  ob- 
tained by  these  different  processes  are  not  identical.  That  procured  by  expression  is 
probably  the  purest. 

Oil  of  euphorbia  is  colourless,  inodorous,  and,  when  recent,  nearly  insipid;  but  it 
speedily  bcconu>s  rancid,  and  acquires  a  dangerous  acrimony.  Soubeiran  has  a.scertained 
that  it  has  a  complex  composition,  containing,  besides  the  pure  oil,  four  distinct  proxi- 
mate principles.  [Journ.  ae  Pharm.,  xxi.  259.)  From  40  to  44  parts  are  obtained  by  ex- 
pression from  100  of  the  seed.  It  is  a  powerful  purge,  operating  with  much  activity  in  a 
dose  varying  from  five  to  ten  drops.  It  was,  some  years  since,  much  used  by  certain 
Italian  and  French  physicians,  who  did  not  find  it  to  produce  inconvenient  irritation  of 
the  stomach  and  bowels.  Its  want  of  taste,  and  the  sniallness  of  the  dose,  recommended 
it  especially  in  the  cases  of  infants.    It  was  said  to  bo  less  acrid  and  irritating  than  the 
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croton  oil  over  which  it  also  has  the  advantage  of  greater  cheapness.  Some  trials  made 
with  it  on  this  side  of  the  Atlantic  have  not  confirmed  these  fovourable  reports.  It  was 
found  uncertain  in  its  cathartic  etiect,  and  very  liable  to  vomit.  (Scattergood,  Journ.  of 
the  PhlL  CoL  oJFkarm.,  iv.  124.)  It  may  be  given  in  pill  with  the  crumb  ot  bread,  or  in 
emulsion. 

OIL  OF  JASMINE.  This  oil  is  obtained  from  the  flowers  ofJasminum  officinale  or 
common  white  jamnine,  and  from  those  also  of  J.  Sambac  and  J.  grandiforum.  Alternate 
layers  of  tlie  fresh  flowers,  and  of  cotton  saturated  with  the  oil  of  ben  {sea page  1(559),  or 


do  not  yield  tlieir  aroma  by  distillation.    The  oil  is  used  only  as  a  ]jerfume. 

In  the  Medical  and  Surgical  Reporter  (Jan.  5,  1861)  the  case  of  a  child  is  recorded, 
under  the  care  of  Dr.  W.  H.  Hall,  of  Brooklyn,  N.  Y.,  who  was  severely  poisoned  by  eat- 
ino-  the  fruit  of  a  species  of  Jasmine,  growing  in  the  garden,  probably  the  common  white 
jasmine  above  referred  to.  The  symptoms  were  those  of  an  energetic  narcotic;  as  coma, 
largelv  dilated  pupil,  and  snoring  respiration,  with  a  cold  pale  surface,  and  slow  and  feeble 
pulse,  followed  by  violent  convulsions,  with  rigidity  of  the  muscles  about  the  head  and 
throat.  Under  the  use  of  the  hot-bath,  with  active  emetics,  the  spasms  relaxed,  vomiting 
took  place,  and  the  patient,  though  feeble  for  a  few  days,  ultimately  recovered  his  wonted 
health.  [B.  and  F.  Medico-chirurg.  Rev.,  April,  1861,  p.  283.)  W. 

OLIBANUM.  Olihanum,  the  frankincense  of  the  ancients,  was  erroneously  ascribed 
by  Linna;us  to  Juniperus  Lycia.  There  appears  to  be  two  varieties,  one  derived  from  the 
countries  bordering  on  the  lied  Sea,  and  taken  to  Europe  by  way  of  the  Mediterranean, 
the  other  brought  directly  from  Calcutta.  In  reference  to  the  tree  producing  the  former 
there  is  some  uncertainty.  Captain  Kempthorne,  of  the  E.  India  Company's  Navy,  saw 
it  growing  upon  the  mountains,  on  the  African  coast,  between  Bunder  Maryali  and  Cape 
Guardafui.  According  to  his  statement,  it  grows  on  the  bare  marble  rocks  composing 
the  hills  of  that  region,  without  any  soil  or  the  slightest  fissure  to  support  it,  adhering 
■  by  means  of  a  substance  thrown  out  from  the  base  of  the  stem  This  rises  forty  feet,  and 
sends  forth  near  the  summit  short  branches,  covered  with  a  bright-green,  singular  fo- 
liage. The  juice,  which  exudes  through  incisions  made  into  the  inner  bark,  has  at  first 
the  colour  and  consistence  of  milk,  but  hardens  on  exposure.  [Pliarm.  Joitrn.,  iv.  37.) 
Sir  Wm.  J.  Hooker  says  that  the  African  olibanum  is  derived  from  Flosslea  fio7-ibandu  of 
Endlicher  [Boswellia,  Koyle) ;  but  thinks  it  highly  probable  that  it  is  furnished  by  more 
than  one  species.  {Ibid..,()ct.  1859,  p.  217.)  The  India  olibanum  has  been  satisfactorily 
ascertained  to  be  the  product  of  Boswellia  serrota  of  Roxburgh,  a  large  tree  growing  in 
the  mountains  of  India,  and  found  by  Mr.  Colebrook  abundant  in  the  vicinity  of  Nag- 
pur.  The  tree  belongs  to  the  class  and  order  Decandria  Mo7iogynia,  and  the  natural  order 
Terebintacese  of  Kunth. 

The  Arabian  or  African  frankincense  is  in  the  form  of  yellowish  tears,  and  irregular 
reddish  lumps  or  fragments.  The  tears  are  generally  small,  oblong  or  roundish,  not  very 
brittle,  with  a  dull  and  waxy  fracture,  softening  in  the  mouth,  and  bearing  much  resem- 
blance to  mastic,  from  which,  however,  they  dift'er  in  their  want  of  transparency.  The 
reddish  masses  soften  in  the  hand,  have  a  stronger  taste  and  smell  than  the  tears,  and 
are  often  mixed  with  fragments  of  bark,  and  small  crystals  of  carbonate  of  lime. 

The  Indian  frankincense,  or  olibanum,  consists  chiefly  of  yellowish,  somewhat  trans- 
lucent, roundish  tears,  larger  than  those  of  the  African,  and  generally  covered  with  a 
whitish  powder  produced  by  friction.  It  has  a  balsamic  resinous  smell,  and  an  acrid,  bit- 
terish, somewhat  aromatic  taste.  When  chewed  it  softens  in  the  mouth,  adheres  to  the 
teeth,  and  partially  dissolves  in  the  saliva,  which  it  renders  milky.  It  burns  with  a  bril- 
liant flame,  and  a  fragrant  odour.  Triturated  with  water,  it  forms  a  milky  imperfect 
solution.  Alcohol  dissolves  nearly  three-fourths  of  it,  and  the  tincture  is  transparent. 
From  100  parts,  Braconnot  obtained  8  parts  of  volatile  oil,  56  of  resin,  30  of  gum,  and 
5-2  of  a  glutinous  matter  insoluble  in  water  or  alcohol,  with  0-8  loss.  Various  saline  sub- 
stances were  found  in  its  ashes.  The  oil  may  be  separated  by  distillation,  and  resembles 
that  of  lemons  in  colour  and  smell.  According  to  Stenhouse,  it  is  isomeric  with  oil  of 
peppermint,  having  the  formula  C35H.^j,0,  and  consists  of  an  oxygenous  and  non-oxyge- 
nous oil.  [Gmelin's  Handbook,  xiv.  390.) 

Dr.  W.  F.  Daniell  has  described  an  odorous  product,  used  a.s  frankincense  in  Sierra 
Leone,  and  obtained  from  a  large  tree,  growing  in  the  mountainous  districts  of  that  re- 
gion. The  tree  has  been  described  by  Mr.  John  J.  Bennett  in  the  Phai'maceuticalJournal 
for  December,  1854  (p.  251),  under  the  name  oi  Daniel iia  thurifera.  According  to  Dr. 
Daniell,  the  juice  exudes  through  openings  made  by  an  insect,  and,  concreting  in  con- 
nection with  the  woody  particles  resulting  from  the  boring  of  the  Insect,  falls  at  length  to 
the  ground,  where  it  is  collected  by  the  negroes.  (See^lm. Vo?«-n.o/"P/(a/-m.,  xxvii.  338.) 

Olibanum  is  stimulant  like  the  other  gum-resins;  but  is  now  very  seldom  used  inter- 
nally. M.  Delioux,  of  Toulon,  however,  is  in  the  habit  of  using  it  for  the  same  purposes 
as  the  balsams  of  Tolu  and  Peru,  having  satisfied  himself  by  much  experience  that  it 
produces  similar  effects,  while  it  is  less  costly.  He  gives  it,  in  the  form  of  pill,  in  the 
medium  dose  of  fifteen  grains,  which  may  be  increased  to  a  drachm  or  more.  It  appears 
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to  ftct  more  fuvourably  when  combined  with  n  little  soap.  Ho  ha*  ako  obtained  advan- 
tHgc  from  the  inhululion  of  its  t'luncH,  wlu-n  hfuted,  in  chruniu  bruncliititf  uiid  hiryn- 
gitis.  {Hullrt.  Urn.  de  Therap.,  Fi-v.  28,  18(>1. )  It  is  cliiefly  employed  for  fumigutiun,  and 
vntor8  into  the  oom|>oi)ition  of  houiu  iinotlicinul  pluMtvrK.  W. 

ONIOX.  Cepa.  The  hu\h  C>{  Alliu^n  Cfpa.  ThiH  is  ii  perennial  bulbous  plant,  with  a 
naked  tH-u|>o,  Hwellini;  towiirds  the  base,  exceedin<^  the  leaves  in  length,  and  t«!rniinuting 
in  H  Hiinple  umbel  of  white  flowers.  The  leaves  are  hollow,  cylindrical,  and  poinUfd. 
The  original  country  of  tiie  onion  is  unknown.  The  plant  has  been  cultivated  from  time 
immemorial,  and  is  now  difi'used  over  the  whole  civilizctd  world.  All  parts  of  it  have  a 
|)Oculi«r  pungi-nt  odour,  but  the  bulb  only  is  used.  This  is  of  various  size  and  shape, 
ovate,  spherical,  or  flattened,  composed  of  concentric  fleshy  and  8U<-cul<'nt  layers,  and 
covered  with  dry  membranous  coats,  which  are  reddish,  yellowish,  or  white,  according 
to  the  variety.  It  has,  in  a  high  degree,  the  characteristic  odour  of  tiii!  plant,  with  a 
sweetish  ami  acrid  taste.  Fourcroy  and  Vauquclin  ol)tained  from  it  a  wliiu;  acrid  vola- 
tile oil  containing  sulphur,  albumen,  much  uncrystallizuble  sugar  and  mucilage,  phos- 
phoric acid  both  free  and  combined  with  lime,  acetic  acid,  citrate  of  lime,  and  lignin. 
The  expressed  juice  is  susceptible  of  the  virfous  fermentation. 

The  onion  is  stimulant,  diuretic,  expectorant,  and  rubefacient.  Taken  moderately  it 
increases  the  appetite  and  promotes  digestion,  and  is  much  used  as  a  condiment;  but  in 
large  quantities  it  is  apt  to  cause  flatulence,  gastric  uneasiness,  and  febrile  excitement. 
The  juice  is  occasionally  given,  made  into  syrup  with  sugar,  in  infantile  catarrhs  and 
croup,  in  the  absence  of  much  inflammatory  action.  It  is  also  recommended  in  dropsy 
and  calculous  disorders.  Deprived  of  its  essential  oil  by  boiling,  the  oni<»n  becomes  a 
mild  escuh^nt;  and  it  is  much  more  used  as  food  than  as  medicine.  Roasted  and  split,  it 
is  sometimes  applied  as  an  emollient  cataplasm  to  suppurating  tumours.  W. 

OPOPANAX.  The  concrete  juice  of  Pastinaca  Opopanax  (Willd.),  Opopanax  Chir<y- 
nhnn  (De  CandoUe).  This  species  of  parsnep,  usually  called  roxcgh  parsnep,  has  a  thick, 
yellow,  fleshy,  perennial  root,  which  sends  up  annually  a  strong  branching  stem,  rough 
near  the  base,  about  as  thick  as  a  man's  thumb,  and  from  four  to  eight  feet  in  height. 
The  leaves  are  variously  pinnate,  with  long  sheathing  petioles,  and  large,  oblong,  serrate 
leaflets,  of  which  the  terminal  one  is  cordate,  others  are  deficient  at  their  base  upon 
the  upper  side,  and  the  whole  are  hairy  on  their  under  surface.  The  flowers  are  small, 
yellow,  and  form  large  flat  umbels  at  the  termination  of  the  branches.  The  plant  is  a  na- 
tive of  the  Levant,  and  grows  wild  in  the  South  of  France,  Italy,  and  Greece.  When  the 
base  of  the  stem  is  wounded,  a  juice  exudes,  which,  when  dried  in  the  sun,  constitutes 
the  opopanax  of  commerce.  Some  authors  state  that  it  is  obtained  from  the  root.  A 
warm  climate  appears  nece.ssary  for  the  perfection  of  the  juice;  as  that  which  hjis  been 
collected  from  the  plant  in  France,  though  similar  to  opopanax,  is  of  inferior  quality. 
The  drug  is  brought  from  Turkey.  It  is  said  to  come  also  from  the  East  Indies;  but 
Ainslie  states  that  he  never  met  with  it  in  any  Indian  medicine  bazaar. 

It  is  sometimes  in  tears,  but  usually  in  irregular  lumps  or  fragments,  of  a  reddish-yel- 
low colour,  speckled  with  white  on  the  outside,  paler  within,  and,  when  broken,  exhib- 
iting white  pieces  intermingled  with  the  mass.  Its  odour  is  strong,  peculiar,  and  unplea- 
sant, its  taste  bitter  and  acrid.  Its  sp.  gr.  is  1  -622.  It  is  inflammable,  burning  with  a  bright 
flame.  In  chemical  constitution  it  is  a  gum-resin,  with  an  admixture  of  other  ingredients 
in  small  proportion.  The  results  of  its  analysis  by  Pelletier  were  from  100  parts,  33-4  of 
gum,  42  of  resin,  4-2  of  starch,  1-6  of  extractive,  03  of  wax,  2-8  of  malic  acid,  9-8  of  lig- 
nin, o-y  of  volatile  oil  and  loss,  with  traces  of  caoutchouc.  Water  b\'  trituration  dissolves 
about  one-half  of  the  gum-resin,  forming  an  opaque  milky  emulsion,  which  deposits  resin- 
ous matter  on  standing,  and  becomes  yellowish.  Both  alcohol  and  water  distilled  from  it 
retain  its  flavour;  but  only  a  very  minute  proportion  of  oil  can  be  obtained  in  a  separate 
state. 

Opopanax  was  formerly  employed,  as  an  antispasmodic  and  deobstruent,  in  hypochon- 
driasis, hysteria,  asthma,  and  chronic  visceral  atteetions,  and  as  anemmenagogue  in  sup- 
pression of  the  menses  ;  but  it  is  now  generally  regarded  as  a  medicine  of  very  feeble  pow- 
ers, and  in  this  country  is  scarcely  ever  used.  The  dose  is  from  ten  to  thirty  grains.      W. 

ORAXOPj  RED.  Orange  Mineral.  Sandix.  Red  oxide  of  lead,  prepared  by  calcining 
carboiiHte  of  lead.  It  is  of  a  brighter  colour  than  minimn,  and  is  used  as  a  pigment.      W. 

ORIGANUM  VULGARE.  Cnnmon  Marjoram.  Origanum.  This  plant  was  ofiicinal 
in  the  former  U.  S.  and  Ed.  Pharmacopoeias ;  but  as  the  volatile  oil  which  was  ascribed  to 
it,  and  for  which  it  was  chiefly  valued,  has  proved  to  bo  really  the  oil  of  thyme,  it  has 
been  omitted  both  in  the  present  U.  S.  and  the  Br.  Pharmacopoeias,  though,  in  considera- 
tion of  its  aromatic  properties,  it  might  well  have  been  introduced  into  the  Secondary 
Catalogue  of  the  former.  The  genus  Origanum  b'-bmgs  to  Didynamia  Gymnospermia  in 
the  Linniean  system,  and  to  the  natural  family  Lamiacese  or  Labiatse,  and  is  character- 
ized as  follows.  ^^Sirobite  four-cornered,  spiked,  collecting  the  calyces.  Corolla  with  the 
upper  lip  erect  and  flat,  the  lower  three-parted,  wirh  the  segmrsnts" equal."  (  Willd.)  Two 
species  have  been  used  in  medicine,  O.  Majorana,  or  sweet  marjoram,  and  O.  vulgare.,  or 
common  marjoram.  The  former  grows  wild  in  Portugal  and  Andalusia, and  is  cultivated 
as  a  garden  herb  in  other  parts  of  Europe,  and  in  the  United  States.  Some  authors,  how- 
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le^-e  arnonf  th.-ir  preparations.  It  is  tome  and  gently  excitant,  but  is  used  more  as  a  con- 
diment in^cookery  than  as  a  medicine.  In  domestic  practice,  its  intusion  is  much  em- 
plovcd  by  the  vulgar  to  hasten  the  tardy  eruption  in  measles  and  other  exanthematous 
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Origaimm  vidflare  or  common  marjoram  is  a  perennial  herb,  with  erect,  purplish ,  downy, 
four-sided,  trichotomous  stems,  about  eighteen  inches  high,  and  opposite,  ovate,  entire, 
somewhat  hairy  leaves,  of  a  deep  yellowish-green  colour.  The  flowers  are  of  a  pinkish- 
purple  or  rose  colour,  disposed  in  roundish,  panicled  spikes,  and  accompanied  with  ovate 
reddish  bractes,  longer  than  the  calyx.  This  is  tubular  and  live-toothed,  with  nearly  equal 
segments.  The  corolla  is  funnel-shaped,  with  the  upper  lip  erect,  bilid,  and  obtuse,  the 
lower  trifid,  blunt,  and  spreading.  The  anthers  are  double,  the  stigma  bitid  and  reflexed. 
The  plant  is  a  native  of  Europe  and  America.  In  this  country  it  grows  along  the  road- 
sides, and  in  dry  stony  fields  and  woods,  from  Pennsylvania  to  Virginia,  and  is  in  flower 
from  June  to  October  ;  but  it  is  not  very  abundant,  and  is  seldom  collected  for  use.  It 
has  a  peculiar,  agreeable,  aromatic  odour,  and  a  warm,  pungent  taste.  These  properties 
it  owes  to  a  volatile  oil,  which  was  formerly  employed,  but  has  been  superseded,  in  great 
mea.sure,  if  not  altogether,  by  the  oil  of  thyme.  It  may  be  separated  by  distillation  with 
water.  Origanum  Is  gently  tonic  and  excitant,  and  has  been  used  in  the  form  of  infusion 
as  a  diaphoretic  and  emmenagogue,  and  externally  as  a  fomentation ;  but  it  is  at  present 
little  employed.  "  • 

OROBANCHE  VIRGINIANA.  Epifagus  Americanus.  Nuttall.  Beech-drops.  Can- 
cer-root. This  is  a  parasitic,  fleshy  plant,  with  a  tuberous,  scaly  root,  and  a  smooth  stem, 
branched  from  the  base,  from  twelve  to  eighteen  inches  high,  furnished  with  small  ovate 
scales,  of  a  yellowish  or  purplish  colour,  and.  wholly  destitute  of  verdure.  It  is  found  in 
all  parts  of  North  America,  growing  upon  the  roots  of  the  beech  tree,  from  which  it  ob- 
tained its  popular  name.  It  is  in  some  places  very  abundant.  The  plant  has  a  bitter,  nau- 
seous, astringent  taste,  which  is  said  to  be  diminished  by  drying.  It  has  been  given  in- 
ternally in  bowel  afl'ections;  but  its  credit  depends  mainly  upon  the  idea  that  it  is  useful 
in  obstinate  ulcers  of  a  cancerous  character,  to  which  it  is  directly  applied  in  the  state 
of  powder.  The  late  Professor  Barton  conjectured  that  it  was  an  ingredient  of  a  secret 
remedy,  atone  time  famous  as  Martin's  cancer  powder,  of  which,  however,  tlie  most 
active  constituent  was  arsenious  acid. 

Other  species  of  Orobanche,  growing  in  America  and  Europe,  have  been  employed. 
They  are  all  parasitic,  fleshy  plants,  without  verdure,  and  of  a  bitter,  nauseous  taste.  In 
Europe  they  are  called  b7-oom-rape.  The  O.  Americana  and  0.  uniflora,  of  this  country, 
are  said  to  be  used  for  the  same  purposes  as  the  species  above  noticed,  and  like  it  are 
called  cancer-root.  W. 

ORPIMENT.  King's  Fellow.  A  native  tersulpburet  of  arsenic,  consisting  of  one  eq. 
of  metal  75,  and  three  eqs.  of  sulphur  48=123.  It  is  in  masses  of  a  brilliant  lemon-yel- 
low colour,  composed  of  flexible  laminje,  and  slightly  translucent.  It  exists  in  variou.s 
parts  of  the  world,  but  is  obtained  for  use  from  Persia  and  China.  [Guibourt.)  It  is  some- 
times mixed  with  realgar,  which  gives  it  a  reddish  or  orange  hue.  A  similar  sulphuret 
maj-  be  made  artiflcially  by  passing  sulphuretted  hydrogen  through  a  solution  of  arseni- 
ous acid  in  muriatic  acid.  There  is  reason  to  believe  that  neither  the  native  sulphuret, 
nor  the  artificial,  when  prepared  in  the  manner  just  mentioned  and  well  washed,  is  poi- 
sonous, at  least  in  a  degree  at  all  comparable  to  other  arsenical  compounds. 

Artificial  orpiment  is  prepared  for  use  by  fusing  together  equal  parts  of  arsenious  acid 
and  sulphur.  {Turner.)  In  Germany,  according  to  Guibourt,  it  is  prepared  by  subliming  a 
mixture  of  these  two  substances.  In  this  case,  however,  it  retains  a  large  portion  of  the  acid 
undecomposed,  and  is  therefore  highly  poisonous  Guibourt  found  a  specimen  which  he 
examined  to  contain  94  percent,  of  arsenious  acid,  and  only  6  per  cent,  ofthetersuljihuret. 

Orpiment  is  an  ingredient  of  certain  depilatories.  Atkinsoii's  depilatory  \9,  said  to  con- 
sist of  one  part  of  orpiment  and  six  parts  of  quicklime,  with  some  flour  and  a  yellow 
colouring  matter.  [Ann.  dcr  Pharm.,  xxxiii.  348.)  But  this  arsenical  sulphuret  is  chiefly 
used  in  fireworks,  and  as  a  pigment.  W. 

OPvYZA  SATIVA.  JRice.  This  is  an  annual  plant,  originally,  perhaps,  derived  from 
the  East  Indies,  but  now  cultivated  in  all  parts  of  the  globe  where  the  climate  and  soil  are 
adapted  to  its  growth.  Barth  says,  in  his  Travels  (Am.  ed.,  1857,  ii.  345),  that  it  grows 
wild  in  Central  Africa.  The  rice  of  commerce  consists  of  the  seeds  of  the  plant  deprived 
oC'tiveir  husk.  Carolina  rice  was  found  by  Braconnot  to  contain  8'5-07  per  cent,  of  starch, 
3-60  of  gluten,  0-71  of  gum,  0-29  of  uncrystallizable  .sugar,  0-13  of  fixed  oil.  4-80  of  vege- 
table fibre,  5-00  of  water,  and  040  of  saline  substances.  This  grain  is  highly  nutritious, 
and  of  easy  digestion,  and  constitutes  the  almost  exclusive  diet  of  whole  nations.  Being 
entirely  free  from  laxative  properties,  it  is  admirably  adapted  to  cases  of  weak  bowels,  in 
which  there  is  a  strong  tendency  to  diarrhoea.  Care,  however,  should  be  taken  that  it  be 
boiled  till  it  becomes  soft.  A  decoction  of  rice,  usually  called  i;ice-water,  is  a  good  nutri- 
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tive  drink  in  fevcri,  nnd  inflummntory  Hffcctions  of  tho  bowclo,  lung*,  nnd  kidnovt. 
There  HppfurH  tu  bo  no  ground  tor  tbe  opinion,  untorlained  by  aomu,  uiat  a  diet  of  rico 
in  injurioun  to  tin*  i'ye.s.  W. 

OXALATK  OF  lUUN.  Frcioxalate  of  Iron.  In  tbc  Londim  Pharmaceutical  .Journal 
(Jan.  lK(i7,  }i.  42.J)  is  a  t-oinnuinicaliuii  uddrcHfed  to  the  Miilicut  J'rcHS  and  t'ircuUir 
(Nov.  2y,  \Wt')  liy  Mr.  J.  Knu-rson  iU-yiiolds,  calling  attention  to  tho  oxulat<*  of  tho 
protoxide  of  iron,  as  a  chalybeate  posscbxing  certain  qualitie»  which  give  it  value  in  a 
therapeutical  point  of  view.  He  sjicaks  of  it  a«  being  borne  with  remarkable  rase  by 
the  stomach,  as  having  little  or  no  a^^tringency,  and  as  producing  the  usual  cunstitu- 
tional  ctfecti  of  the  chalybeatcs  with  sutticicnt  rapidity.  Ue  prepares  it  by  adding  a 
solution  of  ])roto$ulphate  of  iron  to  an  excess  of  solution  of  oxalate  of  ammonia  contain- 
ing a  little  free  oxalic  acid.  A  yellow  precipitate  is  formed,  which  is  the  salt  in  ques- 
tion, and  which  should  bo  well  washed  and  dried.  The  excess  of  oxalic  acid  has  tho 
ettect  of  holding  in  solution  any  peroxalate  of  iron  that  may  be  produced.  Its  formula  i» 
FeO,CjOj-|-4iIO  ;  and  it  contain.,  therefore,  by  weight,  one-third,  each,  of  protoxide  of 
iron,  anhydrous  oxalic  acid,  and  water.  As  thus  prepared  it  is  a  fine  powder,  of  a  straw- 
yellow  colour,  almost  destitute  of  taste,  and  singularly  slow  in  the  absorption  of  oxygen. 
It  is  but  slightly  soluble  in  water,  easily  acted  on  by  the  dilute  acids,  and  decomposed 
by  the  alkalies  and  their  carbonates. 

In  the  American  Journal  of  Fharmacy  (Jan.  18G8,  p.  77)  is  a  communication  from  Mr. 
G.  G.  C.  Simms,  stating  that  the  oxalate  of  iron  was  in  aaily  use  in  the  District  of  Co- 
lumbia, and  w(dl  known  there  to  physicians  and  phftrmaceutist«,  and  that  it  was  origi- 
nally brought  to  the  notice  of  the  profession  by  Dr.  Geo.  O.  Shneffer,  Prof,  of  Chemis- 
try in  tlie  National  Medical  College  of  the  District.  In  a  letter  from  Dr.  fihaotter  it  is 
said  that,  so  long  since  as  1854,  having  had  occasion  to  examine  the  oxalate  of  iron,  he 
had  been  induced,  by  certain  characters  he  found  it  to  possess,  to  make  trials  with  it  the- 
rapeutically. It  is  a  proto-salt  of  iron;  but,  being  only  slightly  soluble,  little  disposed 
to  change,  and  destitute  of  astringency,  it  is  preferable  to  the  soluble  proto-salts,  which 
are  often  too  astringent,  and  liable  to  rapid  alteration.  His  success  was  all  that  he  could 
wish.  In  doses  of  two  or  three  grains,  three  times  daily,  the  protoxalate  produced  all 
the  tonic  etlects  of  iron  more  rapidly  than  the  other  salts  ;  while,  instead  of  being  astrin- 
gent, it  gave  rise  to  natural  and  healthy  passages  in  cases  where  constipation  depended 
on  want  of  tone  in  the  bowels.  Dr.  Shaeffer  had  then  taken  measures  to  make  his  con- 
victions of  this  chalybeate  known  in  Washington,  which  accounts  for  the  facts  above 
mentioned  by  Mr.  Simms. 

In  a  subsequent  paper  in  the  Am.  Joiirn.  of  Phai-m.  (March,  1868,  j).  Ill),  Mr.  J.  B. 
Moore  offers  the  following  formula  for  this  preparation.  Take  of  pure  protosulphatc 
of  iron  .^xviij  gr.  xxxij  (1112  grains);  oxalic  acid  ^viij  gr.  xxiv  (504  grains);  water 
three  pints  and  a  half.  Dissolve  the  salt  and  acid  separately,  the  former  in  two  pints 
of  the  water,  and  the  latter  in  the  residuary  pint  and  a  half.  Strain  the  solutions 
through  muslin,  mix  them,  and,  after  agitation,  set  the  mixture  aside  that  the  precipi- 
tate may  fall.  Collect  this  on  a  filter,  and,  having  washed  it  with  water  till  the  wash- 
ings no  longer  have  an  acid  reaction  with  litmus,  dry  it  at  a  temperature  not  exceeding 
120°  F.  The  properties  of  the  salt  have  already  been  stated,  as  well  as  the  points  in  which 
it  is  preferable  to  the  other  chalybeates.  The  dose  is  two  or  three  grains,  and  may  be 
most  conveniently  given  in  the  form  of  pill.  W. 

OXALIC  ACID.  Acidum  Oxalicum.  This  acid  is  found  both  in  animals  and  vegetable's. 
It  is  generated  occasionally  in  consequence  of  a  diseased  action  in  the  kidneys,  and  deposited 
in  thebladderasoxalateof  lime,  forming  a  peculiar  concretion,  called  the  m^t^AerrycaZcM^tw. 
In  vegetables,  it  occurs  in  a  free  state  in  the  bristles  of  the  chick-pea  (CicerrtWc^inum),  com- 
bined with  potassa  as  a  supersalt  in  Rumex  acciosa  or  common  sorrel,  and  Oxnlis  Acetosella 
or  wood-sorrol,  and  united  with  lime  in  several  species  of  lichen,  and  in  the  roots  of  rhu- 
barb, valerian,  and  several  other  plants.  It  is  from  the  generic  appellation  Oxalis  that  it 
takes  its  name. 

Preparation.  The  usual  process  for  obtaining  oxalic.acid  consists  in  decomposing  sugar 
by  nitric  ae.id.  Four  parts  of  sugar  are  acted  upon  by  twentv-four  of  nitric  acidof  thesp.  gr. 
1-24,  and  the  mixture  is  heated  so  long  as  any  nitric  oxiie  is  disengaged.  A  part  of  the 
carbon  of  the  sugar  is  converted  into  carbonic  acid  by  oxygen  derived  from  the  nitric  acid, 
which  is  thereby  partially  converted  into  nitric  oxide.  The  undecomposed  nitric  acid,  re- 
acting with  the  remaining  elements  of  the  sugar,generates  oxalic  and  saccharic  (oxalhydric) 
acids,  the  former  of  which  crystallizes  as  the  materials  cool,  while  the  latter  remains  in 
solution.  The  crystals  being  removed,  a  fresh  crop  may  be  obtained  by  further  evapcjration. 
The  thick  mother-water  which  now  remains  is  a  mixture  of  saccharic,  nitric,  and  oxalic 
acids  ;  and,  bv  treating  it  with  six  times  its  weight  of  nitric  acid,  the  greater  part^  tho 
saccharic  acid  will  bo  converted  into  oxalic  acid.  The  new  crop  of  crystals,  howev^^will 
have  a  yellow  colour,  and  contain  a  portion  of  nitric  acid,  the  greater  partof  which  may  be 
got  rid  of  by  allowing  them  to  effloresce  in  a  warm  place.  From  the  experiments  of  Mr.  L. 
Thompson,  of  Newcastle-on-Tyne,  it  appears  probable  that,  in  the  reaction  occurring  be- 
tween nitric  acid  nnd  sugar,  half  the  carbon  of  the  latter  is  converted  into  carbonic  acid, 
and  the  other  half  into  oxalic  acid. 
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The  manufacturing  chemists  are  said  to  obtain  oxalic  acid  on  a  large  scale  by  heating  a 
mixture  of  112  lbs.  of  sugar,  5G0  lbs.  of  nitrate  of  potassa,  and  280  lbs.  of  sulphuric  acid. 
The  products  are  135  lbs.  of  oxalic  acid,  and  490  lbs.  of  supersulphate  of  potassa,  or  sal 
enixum.  {L.  Thompson.)  .  i  ,      ,,         ,•         .     .,  ■        ■-, 

Many  substance.s,  besides  sugar,  yield  ox^alic  acid  by  the  action  of  nitric  acid  ;  as  mo- 
lasses, rice,  potato  starch,  gum,  wool,  hair,  silk,  and  many  vegetable  acids.  In  every  case 
in  which  it  is  thus  generated,  the  proportional  excess  of  oxygen  which  it  contains,  com- 
pared with  every  other  organic  compound,  is  furnished  by  the  nitric  acid.  When  the  acid 
is  obtained  from  potato  starch,  this  is  first  converted  into  starch  sugar  by  the  action  of 
sulphuric  acid.  The  following  is  an  outline  of  the  process,  as  conducted  on  a  large  scale. 
The  pulp  of  potatoes,  obtained  by  rasping  or  other  suitable  means,  is  washed  two  or  three 
times  by  stirring  it  well  with  water,  allowing  it  to  subside,  and  running  ofl'tho  water.  It 
is  then  boiled  for  some  hours  with  water  in  wooden  boilers,  lined  with  lead  and  heated  by 
steam  ;  a  quantity  of  sulphuric  acid  being  stirred  in  the  mixture,  equal  to  2  per  cent,  of 
the  weight  of  the  potatoes  employed.  By  this  treatment  the  starch  of  the  potatoes  is  con- 
verted into  starch  sugar;  and  the  change  is  known  to  be  completed,  when  a  drop  of  tinc- 
ture of  iodine,  added  to  a  little  of  the  boiling  liquor,  placed  on  a  piece  of  glass,  ceases  to 
produce  a  purple  colour.  The  product  is  then  filtered  through  a  horse-hair  cloth,  and  the 
liquid  which  passes  is  carefully  evaporated  until  a  gallon  of  it  weighs  about  fourteen 
pounds.  This  liquid  consists  of  a  concentrated  solution  of  starch  sugar,  and  is  now  ready 
for  conversion  into  oxalic  acid  by  the  action  of  nitric  acid.  For  this  purpose  it  is  placed 
in  wooden  boilers,  lined  with  lead,  eight  feet  square  and  three  deep,  and,  having  been 
mixed  with  the  requisite  proportion  of  nitric  acid,  is  heated  to  a  temperature  of  about  125° 
by  mean's  of  steam,  passed  through  a  coil  of  lead  pipe,  until  the  decomposition  is  etiected. 
The  liquor  is  then  drawn  off  by  a  syphon  or  cock  into  shallow  lead-lined  wooden  coolers 
to  crystallize.  The  crystals  having  formed,  the  mother- waters  are  drawn  off  for  use  in  a 
subsequent  operation.  When  the  manufacture  of  the  acid  is  conducted  in  vessels  of  the 
size  just  indicated,  the  density  of  the  nitric  acid  should  not  be  less  than  1-20  nor  higher 
than  1-27.  If  the  nitric  acid  is  used  of  undue  strength,  a  part  of  the  oxalic  acid  at  first 
formed  becomes  converted  into  carbonic  acid,  to  the  no  small  diminution  of  the  desired 
product.  {Chem.  Gaz.,  March  15,  1852,  p.  112.)  The  product  of  oxalic  acid  from  a  given 
quantity  of  saccharine  material  has  been  much  understated.  If  properly  treated  with 
nitric  acid,  100  lbs.  of  good  sugar  will  yield  from  125  to  130  lbs.  of  oxalic  acid,  and  the 
same  weight  of  molasses,  from  105  to  110  lbs. 

Certain  organic  substances  yield  oxalic  acid  when  heated  with  potassa.  Thus  shavings 
of  wood,  if  mixed  with  a  solution  of  caustic  potassa,  and  exposed  to  a  heat  considerably 
higher  than  212°,  will  be  partially  decomposed,  and  converted  into  oxalic  acid,  which  then 
combines  with  the  alkali.  At  present  much  of  the  oxalic  acid  of  commerce  is  obtained  by 
heating  saw-dust  with  a  mixture  of  caustic  soda  and  potassa.  Soda  alone  will  not  generate 
the  acid,  and  potassa  is  too  costly  to  be  used  by  itself  for  the  purpose  ;  but  Mr.  Dale  ascer- 
tained that  by  mixing  the  two  in  the  proportion  of  two  eqs.  of  soda  to  one  of  potassa,  the 
same  result  was  obtained  as  from  the  latter  alone.  The  following  is  an  outline  of  Mr.  Dale's 
process.  A  watery  solution  of  the  mixed  alkalies  is  evaporated  to  the  sp.  gr.  1-35,  and  then 
mixed  with  saw-dust  to  the  consistence  of  a  paste.  This  is  heated  on  irun  plates  to  400°  F., 
and  kept  at  this  temperature,  with  constant  stirring,  for  an  hour  or  two.  The  mass  is  now 
dark-coloured,  and  contains  from  1  to  4  per  cent,  of  oxalic  acid,  with  about  0  5  per  cent,  of 
formic  acid.  The  heat  is  continued  and  extended  till  the  mass  becomes  quite  dry,  care  being 
taken  that  it  is  not  charred.  It  now  contains  from  28  to  30  per  cent,  of  oxalic  acid,  com- 
bined with  potassa  and  soda.  By  washing  the  powder  on  a  filter  with  solution  of  carbo- 
nate of  soda,  the  oxalate  of  potassa  is  converted  into  oxalate  of  soda,  and  all  traces  of 
potassa  are  washed  out.  The  oxalate  of  soda  is  decomposed  by  heated  milk  of  lime,  and 
the  resulting  oxalate  of  lime  by  sulphuric  acid.  The  solution  of  oxalic  acid  is  now  evapo- 
rated, and  yields  the  acid  in  crystals.  Two  pounds  of  saw-dust  aiford  one  of  oxalic  acid. 
(See  Am.  Journ.  of  P/iai'm,,  July,  1863,  p.  360.)  M.  Drechsel  has  prepared  oxalic  acid 
artificially  by  boating  carbonic  acid  with  sodium,  diffused  in  sand,  to  the  temperature  of 
boiling  mercury.   [Journ.  de  Pharm.,  Dec.  1868,  p.  460.) 

As  the  oxalic  acid  of  commerce  often  contains  moreor  less  of  foreign  matter,  it  requires 
for  certain  purposes  to  be  purified.  M.  E.  J.  Maumene  gives  the  following  process  for  the 
purpose,  which  he  says  answers  better  than  the  method  generally  recommended.  The  acid 
is  dissolved  in  sufficient  hot  water  to  give  on  cooling  only  from  10  to  20  for  100  of  the 
crystals,  according  to  the  degree  of  impurity.  The  first  crystals  are  putaside.  The  mother- 
water  is  then  concentrated;  and,  if  the  resulting  crystals  be  submitted  to  two  or  three 
successive  crystallizations,  the  acid  will  be  obtained  quite  free  from  all  alkaline  oxalate. 
[Journ.  de  Pharm.,  Fev.  1864,  p.  154.)  Stolba  prefers  the  method  of  purification  by  sub- 
limation, especially  for  analytic  purposes.  His  precise  mode  of  proceeding  will  be  found 
in  Buchner's  Neues  Repertorium  (1869,  xviii.  182). 

Properties.  Oxalic  acid  is  a  colourless  crystallized  solid,  possessing  considerable  vola- 
tility, and  a  strong,  sour  taste.  Its  crystals  have  the  shape  of  slender,  flattened,  four  or 
six-sided  prisms,  with  two-sided  summits;  and,  when  exposed  to  a  very  dry  atmosphere, 
undergo  a  slight  efllorescence.  It  sublimes  at  180°  F.,  and  does  not  melt  till  heated  to 
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280°  V.  (Oui/)  Itdi^.solvos  in  nboiit  nitio  timo.H  iU  wel^jfht  of  ?old,  and  in  its  own  woijjht 
of  boiliiiji;  water.  Tli«  8<>ltiti<m  of  thi>  c-ryMtulit  tukcD  tilucu  with  HlijLclit  crt'pittttioii.  It  dm- 
8oivori  aUu,  but  not  to  tliu  Mtuuit  extent,  in  iiicdbul.  Thu  |ir«»(!ncu  of  nitric  ucid  rendcrH  it 
more  aolublu  in  water.  It  couibiiu^H  with  sHiitliiblu  bitH(!H,  and  fonuif  t>iilti«  culled  uxuliit«fK. 
Tho  most  interestinj;;  of  those  are  the  three  uxalniea  o/ putaima,  severally  called  oxalate, 
binoxalnte.,  and  tjutidruxalutr,  and  the  oxalate  of  lime.  The  binoxalute  and  (jUadroXalate, 
both  popularly  called  emiential  siiltoj  lenionit,  are  employinl  f<ir  removing  iron  mouldit  from 
linen,  and  act  by  thoir  oxcum  uf  ucid,  which  fornid  u  soluble  suit  with  the  HCMjuioxide  of 
iron  constitutini;  the  stain.  Oxalic  ucid  is  used  for  removing  ink  stains  and  iron  moulds, 
for  cleaning  the  leather  of  boot-to|).s,  and  for  dischargini;  colours  in  calico-printing. 

This  acid  ha.s  a  very  stroma  affinity  for  lime,  und  forms  with  it  an  insoluble  precipitate 
consisting  of  oxalate  of  linii;,  whenever  the  ucid  and  earth  are  brought  into  contact  in 
Bolution.  Itis  even  capable  of  decomposingHuorideof  calcium, evolvinghydrofluoric  ut;id. 
(J.  W. Slater.)  Oxalic  acid  and  its  soluble  combinations  are  the  best  tests  for  lime;  and, 
conversely,  a  soluble  >;alt  of  lime  for  oxalic  acid.  When  lime  is  se^irched  for,  oxalate  of 
ammonia  forms  the  n)ost  conveiii<.'rit  test.  So  t^trong  is  the  nmtuul  attraction  between  this 
acid  und  lime,  that  the  former  takes  the  latter  even  from  sulphuric  acid.  liencu  the  addi- 
tion t)f  a  soluble  oxalate  disturbs  the  transparency  of  a  solution  of  sulphate  of  lime. 

Oxalic  acid  is  distinguished  from  all  other  acids  by  the  form  of  its  crystals,  and  by  it» 
aolution  yielding  a  precipitate  with  lime-water,  insoluble  in  an  excess  of  the  acid. 

Ounposition.  Oxalic  acid  consists  of  two  eqs.  of  carbon  12,  and  three  of  oxygen  24  =  36. 
Some  chemists  consider  it  a  bibasic  acid,  and  double  these  numbers.  When  crystallized, 
three  eqs.  of  water  27  must  be  added,  making  the  eq.  of  the  crystals  63.  Two  eqs.  of  thi.-* 
water  uniy  bo  driven  ott"  by  a  regulated  heat,  by  which  the  ucid  is  made  to  cfflprosce,  but 
tlie  tiiird  cannot  be  expelled  without  destroying  the  ucid  itself.  Accordingly,  anhydrous 
oxalic  ucid  is  not  known  to  exist.  From  the  constitution  of  oxalic  ucid  thus  given,  it  is 
j)luin  that  this  ucid  corresponds  in  composition  with  carbonic  acid  und  carbonic  oxide  taken 
together.  Notwithstunding  that  it  contuins  less  oxygen  than  carbonic  acid,  it  is  incompa- 
rably stronger  as  un  ucid,  owing  probably  to  some  peculiarity  in  the  mode  in  which  its 
elements  are  combined.  The  composition  of  the  ucid  not  only  corresponds  with  the  united 
constituents  of  carbonic  acid  und  oxide,  but  there  is  reuson  to  believe  that  these  two  com- 
pounds arouctuully  its  proximate  constituents  ;  for,  if  treuted  with  strong  sulphuric  ucid, 
the  whole  of  the  water  will  beubstracted,  und  the  elements  of  the  dry  oxalic  ucid  are  in- 
stuntly  resolved  into  equal  volumes  of  carbonic  acid  and  carbonic  oxide.  Oxalic  acid,  in 
combining  with  salifiable  bases,  sometimes  drops  its  essential  equivalent  of  water,  atother 
times  retains  it.  Thus  the  oxalute  of  lead  is  acompound  of  the  dry  acid  and  protoxide  of 
lead  ;  while  the  oxalate  of  lime  retains  one  equivalent  of  water. 

Medical  and  Toxical  Properties.  Oxalic  acid,  in  ."imall  doses,  largely  diluted  with  water 
and  sweetened  to  the  taste,  forms  ah  agreeable,  cooling  beverage,  which  may  be  used  in 
febrile  diseases  as  a  substitute  for  lemonade.  M.  Nardo  recommends  it  as  an  antiphlogistic 
and  anodyne  remedy  in  inflammation  of  the  mucous  membranes,  given  in  the  dose  of  a 
grain  and  u  half  dissolved  in  eight  fluidounces  of  liquid.  It  has  been  given  in  phthisis, 
with  the  asserted  effect  of  lessening  the  night-sweats  and  expectoration,  in  the  dose 
of  half  a  grain,  three  or  four  times  a  day,  increased  to  a  grain.  Combined  with  binoxalate 
of  polassu  it  hu9  been  used  with  extraordinary  success  in  scurvy.  Notwithstanding  the 
safety  of  its  employment  in  medicinal  doses,  it  is  a  virulent  poison  in  larger  quantities, 
producingdeath  with  great  rapidity  and  certainty.  Instances  are  on  record  of  its  proving 
f.itul  in  ten  minutes,  and  few  survive  the  efiects  of  a  poisonous  dose  beyond  an  hour.  A 
case  is  recorded  in  the  Chemical  News  (April  24,  1868),  in  which  death  occurred  in  u 
young  woman  about  ten  minutes  after  she  had  taken  three-qunrters  of  an  avoirdupois 
ounce  of  the  poison.  As  this  ucid  is  generally  kept  in  the  shops,  and  not  a  few  instances 
are  on  record  of  its  fatal  effects  when  taken  by  design,  or  by  mistake  for  Epsom  salt,  it  is 
necesssry  to  be  somewhat  full  on  its  toxical  relations. 

Oxalic  acid  was  first  noticed  as  a  poison  by  Mr.  Royston  in  1814  ;  since  which  time  it 
has  been  investigated  in  this  relation  principally  by  the  late  Dr.  A.T.Thomson,  of  London, 
Dr.  Percy,  of  Lausanne,  Uv.  Coindet,  of  G-enevu,and  Dr.  Christison,  of  Edinburgh.  Since 
its  properties  of  certainty  and  rapidity  as  a  poison  have  been  more  generally  known,  its 
employment  for  committing  suicide  has  become  more  frequent. 

From  the  general  resemblance  which  the  crystallized  oxalic  acid  bears  to  Epsom  salt, 
many  fatal  mistakes  have  occurred  in  consequence  of  its  being  sold  for  that  saline  purga- 
tive. Nothing,  however,  can  be  easier  than  to  distinguish  them  by  tasting  a  minute  por- 
tion of  the  suspected  substance,  which,  if  oxalic  acid,  will  be  found  strongly  sour,  whereas 
the  salt  in  question  is  bitter.  Unfortunately,  however,  in  the  instances  of  these  fatal  mis- 
takes, no  suspicions  being  awakened,  the  solution  is  swallowed  with  haste,  and  the  mischief 
is  done  before  the  victim  is  aware  of  his  danger. 

Oxalic  acid  act»  on  the  economy  in  two  principal  ways,  according  as  its  solution  is  con- 
centrated or  dilute.  When  concentrated  it  causes  exquisite  pain,  followed  bv  violent  eflfort.s 
to  vomit,  thi»n  suiden  dulness,  languor,  and  great  debility,  and  finally  death  without  a 
struggle.  When  dipsolved  in  twenty  times  its  weight  of  water,  it  possesses  no  corrosive 
und  hardly  any  irritating  power,  and  is  yet  a  futulpoisonjcuusingdeuth  byucting  on  the 
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brain,  spinal  marrow,  and  heart.  This  statement,  however,  does  not  accord  with  the  ob- 
servations of  Dr.  Lelheby,  who  asserts  that  the  acid,  whether  in  strong  or  weak  solution» 
always  exercises  a  corroding  or  softening  power  on  the  animal  tissues. 

Tiic  morbid  appearances  caused  by  oxalic  acid  are  various.  In  adis.section  reported  by 
Dr.  Cliristison,  the  mucous  coat  of  the  throat  and  gullet  had  an  appearance  as  if  scalded, 
and  tliat  of  the  gullet  could  be  easily  scraped  off.  The  inner  coat  of  the  stomach  waspul- 
taceous,  in  many  points  black,  in  others  red,  and  that  of  the  intestines,  similarly  but  less 
violently  affected.  In  another  case,  the  whole  villous  coat  of  the  stomach  was  either  soft- 
ened or  "removed,  as  well  as  the  inner  membrane  of  the  oesophagus  ;  so  that  the  muscular 
coat  was  exposed,  and  this  coat  exhibited  a  dark  gangrenous  appearance,  being  much 
thickened  and  highly  injected.  The  stomach  usually  contains  a  dark  fluid,  resembling 
coffee-grounds,  consisting  chiefly  of  altered  blood.  Dr.  Herbert  Barkerreports  a  fatal  case 
of  poi.'oning  by  this  acid,  in  a  boy  aged  sixteen  years,  in  which  about  a  drachm  of  the 
acid  liad  been  taken  in  the  solid  state.  During  life  the  tongue  and  lips  were  unusually  pale, 
but  not  excoriated.  The  tongue,  after  death,  was  found  dotted  with  white  spots.  [B.  and 
F.  Medico-cldr.  Rev  ,  Am.  ed.,  April,  1856,  p.  402.)  Dr.  Snow,  of  London,  has  seen  a  case, 
in  which,  after  death,  the  tongue  and  lips  were  very  white,  while  the  stomach  was  black. 
In  a  few  cases  no  morbid  appearances  have  been  discovered. 

In  the  treatment  of  poisoning  by  oxalic  acid,  the  remedial  measures  must  be  employed 
with  great  promptitude.  If  the  antidotes  are  not  at  hand,  and  vomiting  is  not  free,  emetics 
will  be  proper.  The  stomach  pump  would  be  useful,  but  no  delay  in  the  application  of  other 
remedies  is  admi-ssible  in  the  expectation  of  its  use.  Dr.  Christi.son  objects  to  the  use  of 
warm  water  to  facilitate  vomiting,  from  a  fear  that  it  would  increa.se  the  danger  bv  favour- 
ing the  absorption  of  the  poison  ;  but  it  may  be  a  qu<'stion  whether  this  evil,  considering 
the  incidental  benefitof  the  water  in  promoting  vomiting,  is  not  less  than  that  of  the  cor- 
ro.sion  of  the  stomach,  which  copious  dilution  has  a  tendency  to  prevent.  The  proper  anti- 
dote is  chalk  or  magnesia,  mixed  with  water;  and  as  soon  as  either  can. be  procured,  it 
must  bo  administered  in  large  and  repeated  doses.  These  substances  act  by  neutralizing 
the  poison,  forming  with  it  an  insoluble  oxalate  of  lime  or  of  magnesia,  both  of  which  are 
inert.  The  soluble  salts  of  oxalic  acid,  as  oxalate  of  ammonia  and  oxalate  of  potassa,  are 
likewise  poisonous,  and  the  antidotes  for  them  are  the  same  as  for  the  acid. 

The  best  tests  for  the  detection  of  oxalic  acid  in  the  contents  of  the  stomach,  or  in  the 
vomited  matter,  in  cases  of  suspected  poisoning  by  this  acid,  are  chloride  of  calcium,  sul- 
]ihate  of  copper,  and  nitrate  of  silver.  The  first  causes  a  white  precipitate  of  oxalate  of 
limo,  known  by  its  being  soluble  in  nitric  acid;  the  second,  a  bluish-white  precipitate  of 
oxalate  of  copper;  and  the  third,  a  dense  white  precipitate  of  oxalate  of  silver,  which, 
when  dried  and  heated,  becomes  brown  and  detonates  faintly.  When  the  antidotes  have 
been  freely  used  during  life,  the  poison  will  be  in  the  state  of  oxalate  either  of  lime  or 
magnesia.  In  this  case,  the  oxalate  found  is  to  be  boiled  with  a  solution  of  carbonate  of 
potassa,  whereby  an  oxalate  of  potassa  will  be  generated  ;  and  this  must  then  be  examined 
with  the  reagents  above  indicated.  B. 

OXALIS  ACETOSELLA.  Wood-sorrel.  Acetosella.  The  wood-sorrel  is  a  small,  poren- 
iiial,  herbaceous,  stemless  plant,  with  numerous  radical  leaves, which  are  all  ternate,  and 
supported  upon  slender  hairy  petioles.  The  leaflets  are  obcordate,  entire,  hairy,  of  a  yellow- 
ish-green colour,  but  frequently  purplish  on  their  under  surface.  The  scape  or  flower-stalk, 
which  usually  exceeds  the  petioles  in  length,  is  furnished  with- two  scaly  bractes  near  the 
middle,  and  terminates  in  a  large  white,  or  flesh-coloured  flower,  marked  with  red  streaks. 
The  styles  are  of  the  same  length  as  the  inner  stamens.  This  plant  is  a  native  both  of 
Europe  and  North  America.  In  this  country  it  is  found  chiefly  in  the  mountainous  regions 
of  the  interior.  It  selects  shady  places,  such  as  woods,  groves,  and  hedges,  and  flowers  in 
May.  Other  indigenous  species  of  Oxalis,  more  widely  diffused  than  0.  Acetosella,  might 
be  substituted  for  it  without  disadvantage ;  as  they  po.ssess  similar  properties.  They  all 
have  ternate  leaves  with  obcordate  leaflets,  and,  with  the  single  exception  of  0.  violacea, 
bear  yellow  flowers.    The  whole  herbaceous  portion  may  be  iised. 

Wood-sorrel  is  without  smell,  and  has  an  agreeable  sour  taste.  It  owes  its  acidity  to 
hbioxalate  of  potassa,  which  is  sometimes  separated  for  use,  and  sold  under  the  name  of 
■lali  of  sorrel.  This  is  prepared  in  Switzerland  and  Germany,  from  different  species  of 
Oxalis  and  liumex,  by  the  following  process.  The  plants,  previously  bruised,  are  mace- 
rated for  some  days  in  water,  and  then  submitted  to  pressure.  The  liquid  thus  obtained 
IS  mixed  with  clay,  and  occasionally  agitated  for  two  days.  At  the  end  of  this  time,  the 
clear  liquor  is  decanted,  and  evapor'ate^d  so  that  crystals  may  form  when  it  cools.  These 
are  purified  by  solution  and  a  new  crystallization.  "Five  hundred  parts  of  the  plant  afford 
tour  parts  of  the  acidulous  salt.  The  same  salt  may  be  prepared  by  exactly  neutralizing 
with  potassa  one  part  of  oxalic  acid  in  solution,  then  adding  one  part  more  of  the  acid, 
and  evaporating  the  solution  so  that  it  may  crystallize  upon  cooling.  Binoxalate  of  potassa 
IS  in  rhomboidal  crystals,  of  a  sour,  pungent,  bitterish  taste,  soluble  in  forty  parts  of  cold 
and  six  parts  of  boiling  water  (Knn.e),  and  unalterable  in  the  air.  It  contains  72  parts  or 
two  equivalents  of  oxalic  acid,  47-2  parts  or  one  eq.  of  potassa,  and  27  parts  or  three  eqs. 
oi  water,  (^uadroxalate  of  potassa  is  often  substituted  for  the  binoxalate.  It  is  prepared 
in  the  same  manner,  except  that,  instead  of  one  part,  three  parts  of  the  acid  are  added  to 
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the  oriic'inal  proportion  ni'iitriilizt'il  by  poUmsa.  Both  Miltn  arc-  kept  in  tho  hhopg  undt-r 
tlit<  naini's  of  anlt  of  Horrel  and  fn.iential  Hiiltof  lemoitu,  and  ure  uuiployed  for  rfiuovin^  iron 
iiKiiild  and  ink  stHiiiK  f'roin  linen,  and  tioniuiinicH  un  u  W*i  fur  liuio.  Both  Hre  poiftunuuM, 
tliodgli  in  a  U's»  dcf^rco  than  unconihinod  oxalir  acid. 

This  and  olhor  jipucies  ot'M>rrol  are  rcfrij^orant;  and  their  infiiKion,  or  a  whey  made  by 
boiling  th(un  in  niilK,  may  bt.'u»c*d  aH  a  pleiifeantdrink  in  tVbriluand  intiannnatory  att'cctionii. 
A  g(diition  of  the  binoxah«t<-ot'  poUiKsa  in  used, on  the  oimtinent  of  Europe,  ai*  a  bub.stitiito 
for  lemonade.  It  lias  recently  been  recommended  l)y  W.  11.  Taylor  as  extraordinarily 
etHcaciou-s  in  scurvy,  havini^  ell'ected  cures  in  that  com|)laint  after  lemon-juice  bad  failed. 
The  Kail  used  conUiined  an  excess  of  oxalic  acid.  It  was  probably  thequadroxalute.  Four 
grains  were  given  three  tinie.s  u  day.  (Laitcet,  June  6,  1809,  p.  777.)  The  fre»h  plant, 
eaten  raw,  is  said  to  be  useful  in  scurvy.  (Jxalin  cransieaidiH,  a  Peruvian  species,  yields 
an  edible  root,  and,  by  ex}>ression  from  its  leaves,  a  very  sour  and  astringent  juice,  which 
is  employed  in  the  form  of  syrup,  in  hemorrhages,  chronic  catarrh,  bowel  attectious,  and 
gonorrhcea,  with  asserted  advantage.  W. 

OX-GALL.  Ffl  Biiviniim.  The  bile  of  the  ox  is  a  viscid  fluid,  of  a  green  or  greenish- 
yellow  colour,  a  peculiar  nauseous  odour,  and  a  bitter  taste.  The  exact  composition  of  bile 
is  not  vet  settled.  According  to  Berzelius,  it  contains,  1.  bilin,  2.  eholepyii-hin,  to  which 
the  bile  owes  its  colour,  3.  nuicus,  4.  extractive  matters,  5.  a  peculiar  fatty  matter,  origi- 
nally found  in  biliary  calculi,  called  r/jo/e.'</e/i/i,  <>.  oleate,  margarate,  andstearateof  soda, 
with  a  little  fatty  matter  not  saponifl(?d,  7.  chloride  of  sodium,  sulphate,  phosphate,  and 
lactate  of  soda,  and  phosphate  of  lime.  Of  these  substances,  the  most  abundant  and  essen- 
tial is  bilin.  This,  whwi  pure,  isuncrystallizable,  colourless,  translucent,  inodorous,  of  an 
acrid  and  bitter  taste  with  an  after-taste  of  sweetness,  inflammable,  soluble  in  all  propor- 
tions in  water  and  anhydrous  alcohol,  insoluble  in  ether,  neither  alkaline  nor  acid,  and 
composed  partly  of  nitrogen.  One  of  its  most  striking  properties  is  the  great  facility  with 
which  it  undergoes  decomposition ;  and  hence  the  numerous  principles  which  dilterent 
chemists  have  found  in  bile,  many  of  which  are  nothing  more  than  metamorphoses  of  bilin. 
Under  the  action  of  acids,  it  is  changed  into  two  resinous  acids  called  rcs])ectively/c//''/i«c 
and  cholinic  acul,  and  into  taurin  and  ammonia.  The  colouring  principle  or  choLepyrrhin 
is  also  readily  changed,  and  gives  rise  to  various  new  products,  among  which  are  biliverdin,  u 
gruen  colouring  matter  resulting  from  the  absorption  of  oxygen,  and  bilifidvin,  a  yellow  co- 
lon ring  matter,  which  is  a  double  salt  of  lime  and  soda  with  a  peculiar  azotized  acid.  {Joum. 
tie  P/mrni.,  8e  ser.,  iii.  177 ;  from  the  Joum.  fUr  prnktifiche  Cheniie.)  P].  A. Platner  succeeded 
in  separating  the  chief  constituent  of  bile  in  a  crystalline  form,  and  considered  it  a  com- 
}»ound  of  soda  with  a  peculiar  organic  body.  Liebig  denominated  this  compound  bilateof 
.soila.  Among  the  most  recent  and  authoritative  analyses  of  bile  is  that  of  8trecker,  whose 
views  dift'er  essentially  from  those  of  Berzelius.  According  to  Strecker,  the  bile  of  the  ox, 
independently  of  the  colouring,  fatty,  and  saline  matters  above  mentioned,  consists  essen- 
tially of  a  mixture  of  nitrogenous  acid  free  from  sulphur,  which  hQCH\hchulicaci(lifflycn- 
r.holic  acid),  and  an  uncrystallizable,  sulphuretted  acid  also  containing  nitrogen,  denomi- 
nated choleic  acid  [tauroeholie  acid),  both  of  wliich  are  combined  with  soda,  constituting  :i 
mixture  of  cholate  and  choleate  of  that  alkali.  These  two  salts  may  be  separated  in  tho 
following  manner.  Dry  ox-bile  is  treated  with  absolute  alcohol,  and  the  tincture  precipi- 
tnt<!dbyetherin  excess.  Both  salts  are  deposited,  and  thecholate  crystallizes  upon  standing, 
the  choleate  remaining  in  an  amorphous  form,  resembling  oily  or  resinous  matter.  They  may 
be  separated  more  completely  by  taking  advantage  of  their  different  relations  to  the  acetate 
nndsubacotate  of  lead.  Both  the  acids  are  precipitated  by  the  subacetate,the  cholic  only 
by  the  acetate.  If  the  deposit  above  referred  to  be  dissolved  in  water,  solution  of  acetate 
of  lead  will  throw  down  a  cholate  of  lead,  while  the  addition  of  the  subacetate  of  lead  to 
the  remainder  will  precipitate  the  choleate.  The  acids  may  be  separated  from  the  salts  of 
lead  by  sulphuric  acid,  and  then  rccombined  with  soda.  Both  of  the  acids  are  decomi)o.«ed 
by  the  alkalies,  with  theaid  of  heat,  into  cholalic  acid,  which  contains  neither  nitrogen  nor 
sulphur,  and  into  another  complex  body,  which,  in  the  case  of  cholic  acid,  is  a  nitrogenous 
basic  substance  named  ^r^^/cociwe  (the  glycocoll  or  sugar  of  gelatin  of  other  chemists),  and 
in  that  of  choleic  acid,  a  neuter  substance  called  taurine,  which  contains  both  nitrogen  and 
sulphur,  the  latter  in  the  extraordinary  proportion  of  24  percent.  Acids  with  a  boiling 
heat  have  an  analogous  eflfect,  though  the  nature  of  the  acid  produced  is  ditferent,  the 
chalic  acid  being  resolved  into  choloidic  acid  and  glycocine,  and  the  choleic  into  the  samo 
acid  and  taurine.  Hence  it  has  been  inferred  that  the  characteristic  acids  of  bile  consist  tif 
one  acid,  associated  in  the  cholic  with  glycocine,  and  in  the  choleic  with  taurine  ;  so  that 
they  have  now  received  tho  more  distinctive  names  o( gh/cocholic  and  tanrocholic  acid.t,  the 
former  nitrogenous,  tho  latter  containing  nitrogen  and  additionally  two  eqs.  of  sulphur. 
(See  Gregory's  Orgnnir,  Cheviistry,  4th  ed.,  Lond.,  p.  513  ;  also  a  paper  by  Dr.  J.  C.  Dalton 
SnihaAm.Journ.ofMed.  Sci.,  N.S.,  xxxiv.  303.)  Since  theexamiiuvtion  of  bile  bvStrecker, 
which  (fnded  in  these  results,  further  researches  have  led  him  to  the  discovery  of  other  new 
principles  in  that  part  of  bile  which  is  soluble  both  in  alcohol  and  ether.  Independent  of 
•he  fatty  matters  (glycerides)and  cholesterin,  he  has  detected  1.  lecithin, &  substance  pre- 
viously noticed  by  M.  Gobley,  which  is  resolved  under  the  influence  of  baryta  water  into 
lattyacids,  and  j»Ao«/)Ao^/ycmc-acid,2.  aarcolactic  acid,  and  3.  an  energetic  base  which  \i 
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calls  cholin.  For  the  methods  of  isolating  these  substances,  we  must  content  ourselves  with 
referrinf  to  the  Journal  de  Pharmocie  (Nov.  1861,  p.  374).  Besides  soda,  it  is  said  that 
there  are  small  but  variable  quantities  of  potassa  and  ammonia  combined  with  the  glyco- 
(.■holic  and  taurocholic  acids.  In  relation  to  the  fatty  matters  of  bile,  M.  Goblny  has  shown 
that  they  consist  of  olein,  margarin,  cholesterin,  and  especially  lecithin,  a  fatty  principle 
the  characters  of  which  were  made  known  by  M.Gobley,  and  that  the  oleic  and  margaric 
acids'  generally  supposed  to  exist  in  bile  combined  with  soda,  are  the  results  of  the  decom- 
position of  theiast-mentioned  principle,  through  the  influence  of  putrefaction  or  chemical 
reagents.  {Journ.  de  Phri.rm.,xxx.2i6.) 

Bile  was  formerly  highly  valued  as  a  remedy  in  numerous  complaints,  and  was  considered 
peculiarly  applicable  to  cases  attended  with  delicient  biliary  secretion.  It  is  supposed  to 
be  tonic  and  laxative.  It  is  prepared  for  use  by  evaporating  it  to  the  consistence  of  an 
extract.  The  dose  is  from  five  to  ten  grains.  Dr.  Bonorden  has  found  the  most  extraordi- 
nary effects,  in  the  resolution  of  hypertrophies,  from  bile  applied  directly  to  the  parts  af- 
fected. Hypertrophy  of  the  mamma  and  that  of  the  tonsils  are  particularly  mentioned  iis 
vielding  with  surprising  facility  to  this  application;  but  good  may  be  expected  from  it  in 
all  cases  of  the  affection,  in  which  the  part  can  be  reached.  He  employs  a  mixture  of  3  parts 
of  inspissated  bile,  1  part  of  extract  of  conium,2ofsodasoap,  and  8  of  olive  oil,  to  be  rubbed 
on  the  part  four  times  a  day.  He  has  also  found  advantage  in  similar  affections  of  the  eye 
as  opacity  of  the  cornea,  pannus,  and  staphyloma,  from  bile  dropped  into  the  eye,  or  ap 
plied  by  a  hair-pencil,  several  times  a  day.  (Med.  Times  and  Gaz.,  Oct.  18-58,  p.  353.)  Re- 
Jiaed  ox-gall,  much  used  by  limners  and  painters,  is  prepared,  according  to  Gray,  in  the 
following  manner.  Take  of  "fresh  ox-gall  one  pint ;  boil,  skim,  add  one  ounce  of  alum,  and 
keep  it  on  the  fire  for  some  time  ;  to  another  pint,  add  one  ounce  of  common  salt  in  the 
same  manner;  keep  them  bottled  up  forthree  months,  then  decantoff' the  clear ;  mix  them 
in  an  equal  proportion  ;  a  thick  yellow  coagulum  is  immediately  formed,  leaving  the  re- 
lined  gall  clear  and  colourless."  A  formula  is  given  in  the  British  Pharmacopoeia  for  puri- 
fying bile.  (See  Fel  Boviniim  Purificatum,  page  1167.)  W. 

P^ONIA  OFFICINALIS.  Peony.  This  well-known  plant  is  a  native  of  Southern 
Europe,  but  is  everywhere  cultivated  in  gardens  for  the  beauty  of  its  flowers.  The  root, 
flowers,  and  seeds  were  formerly  otRcinal.  Theroot  consists  of  a  caudex  about  as  thick  a3 
the  thumb,  which  descends  several  inches  into  the  ground,  and  sends  off  in  all  directions 
."^pindle-shaped  tubers,  which  gradually  taper  into  thread-like  fibres,  by  which  they  hang 
together.  It  has  a  strong,  peculiar,  disagreeable  odour,  and  a  nauseous  taste,  which  is  at 
first  sweetish,  and  afterwards  bitter  and  somewhat  acrid.  The  odour  is  lost,  or  much  dimin- 
ished bydrying.  Peony  root  was  in  very  great  re])Ute  among  the  ancients,  who  used  it  both 
as  a  charm  and  as  a  medicine  in  numerous  complaints,  particularly  epilepsy.  In  modern 
times  it  has  also  been  given  in  epilepsy  and  various  nervous  affections,  but  is  at  present 
seldom  used.  Dr.  A.  Livezey,  of  Lumb3rville,  Penn.,  states  that  itis  much  used  in  the  con- 
vulsions of  children  in  his  neighbourhood,  and  bears  testimony  to  its  possession  of  decided 
narvine  powers.  (Bost.  Med.  and  Surg.  Journ.,\v.  467.)  The  dose  of  the  fresh  root  is  from 
two  drachms  to  an  ounce,  boiled  in  a  pint  of  water  down  to  half  a  pint,  which  should  bo 
taken  daily.  It  is  said  to  be  less  active  when  dried.  The  expressed  juice  of  the  recent  root 
is. recommended  in  the  dose  of  an  ounce.  It  is  milky,  of  a  strong  odour,  and  very  disagree- 
able taste.  The  flowei's  are  usually  deep-rod,  though  in  some  varieties  light-red,  and  even 
whitish.  They  have,  when  fresh,  an  odour  similar  to  that  of  the  root,  but  feebler,  and  an  as- 
tringent, sweetish,  herbaceous  taste.  When  dry  they  are  inodorous.  As  a  medicine  they  have 
little  power.  The  seeds  are  roundish-oval,  about  as  large  as  a  pea,  externally  smooth,  shin- 
ing, and  nearly  black,  internally  whitish,  inodorous  when  dry,  and  of  a  mild,  oleaginous 
taste.  By  some  authors  they  are  said  to  be  emetic  and  purgative,  by  others  antispasmodic. 
They  may  be  given  in  the  same  dose  with  the  root,  but  are  not  used  in  regular  practice.  W. 

PALM  OIL.  This  highly  valuable  fixed  oil  is  the  product  of  Elals  Ouiniensis,  a  palm 
growing  on  the  western  coast  of  Africa,  and  cultivated  in  the  West  Indies  and  South 
.America.  It  is  among  the  handsomest  trees  of  its  graceful  family  which  flourish  in  the 
tropical  regions  of  Africa.  The  oil  is  obtained  by  expression  from  the  fruit.  It  is  brought 
to  this  country  chiefly  from  Liberia  and  other  places  on  the  African  coast,  though  pre- 
pared also  in  the  West  Indies,  Cayenne,  and  Brazil.  It  is  not  improbable  that  various 
species  of  palms  contribute  to  the  supply  of  this  article  of  commerce. 

Palm  oil  has  the  consistence  of  butter,  a  rich,  orange-yellow  colour,  a  sweetish  taste, 
and  an  agreeable  odour,  compared  by  some  to  that  of  violets,  by  others  to  that  of  the 
Florentine  orris.  By  age  and  exposure  it  becomes  rancid  and  of  a  whitish  colour.  It 
molts  with  the  heat  of  the  hand,  and  when  perfectly  fluid  passes  readily  through  blotting- 
paper.  Highly  rectified  alcohol  dissolves  it  at  common  temperatures,  and  in  ether  it  is 
soluble  in  ail  proportions.  According  to  M.  Henry,  it  consists  of  31  parts  of  stearin  and 
69  of  olein.  But,  from  the  expariments  of  Fremy  and  Stenhouse,  it  appears  that  the 
stearin  has  peculiar  properties  entitling  it  to  be  considered  as  a  distinct  principle;  and 
it  has  accordingly  received  the  name  of  pahnitln.  This  is  converted  into  pahniUc  acid 
by  saponification.  (Kane's  Chemi.stri/.)  It  appears  also  that  a  considerable  proportion  of 
this  acid,  together  with  some  glycerin,  exists  uncombined  in  the  oil,  as  ascertained  by 
MM.  Pelouzu  and  BjuJet;  so  that  thj  changes  which  are  eft'ected  in  oils,  through  tho 
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agency  of  Hlktilii*,  in  the  procosa  of  giiponiflcation,  take  plncc,  to  a  certain  extent,  spon* 
tancfiiisly  in  palm  oil.  {Joiirn.  de  /Vinrm. ,  xxiv.  !18y.)  Hf-ncc  it  iit  more  cafily  Miponitifd 
thtin  niiy  (iIIht  lixcd  oil.  l*n'narul(»ry  to  Mnponillmlion,  it  may  Ix-  IiIi-hcIicI  rH|iidly,  ao- 
coniiiiij  to  J.J.  l*«»lil,  by  luMititig  it  quickly  t<>  404°  F.,  and  kfcpinjj  it  for  ten  niiniilcH  iit 
that  tt-nipcraturc.  It  hwos  for  a  linic  itn  iH<<:uliar  odour  by  tliu  proct-wi*,  HC<|uiring  an  eni- 
pyrouinatic  bniell ;  but  tbis  after  a  while  ceaseji  to  be  perecivt-d,  and  the  chaiaetcriHtio 
odour  returns.  (See  Am.  Jutirn.  of  I'/iunn.,  xxvii.  840.)  En;j;lfbart  bU'acIn*  it  in  the  fol- 
lowihg  manner.  One  tboumind  pounds  of  the  oil  are  heated  in  a  boiler  Uj  144°  ¥.,  and 
kept  at  that  temperature  until  the  next  day,  when  it  h  decanted  into  a  (rlean  vessfl,  and 
cooled  to  a  point  between  '.i8°  and  104°  F.  In  another  vel»^el  lolba.  of  biehromate  of 
potiissa  are  uissolved  in  45  lbs.  of  boiling  water;  and,  when  the  solution  is  partially 
cooled,  ('>()  lbs.  of  muriatic  acid  are  added.  This  solution  is  then  mixed  with  the  oil, 
and  briskly  agitated.  In  Hve  minutes  the  colour  changes  to  green,  through  the  reduction 
of  the  chromic  acid  ;  and,  with  a  centinuation  of  the  agitation,  the  oxide  uf  chrome  sepa^ 
rates,  and  nothing  more  is  neees.oary  than  washing  with  water  to  get  the  oil  eolourle8.s. 
[Am.Journ.ofPhann..  July,  18G8,  |).  SiJJJ.)  Palm  oil  is  said  to  be  frequently  imitated  by 
a  njixture  of  lard  and  suet,  coloured  with  turmeric,  and  scented  with  Florentine  orris.  It 
is  much  empb»yed  in  the  manufacture  of  a  toilet  soap,  which  retains  its  plt^a.sant  odour. 
Palm  oil  is  emollient,  and  has  sometimes  been  employed  in  friction  or  embrocation, 
though  not  superior  for  this  purpose  to  many  other  oleaginous  substances.  W. 

PANCIIEATIC  EMULSION.  As  it  is  generally  admitted  that,  among  the  offices  of 
the  pancreatic  juice,  is  that  of  emulsionizing  fatty  matters  that  may  pass  through  the 
stonuich  undigested,  so  as  to  facilitate  their  absorption,  it  would  appear  highly  probable 
that  this  secretion  might  prove  useful  in  cases  in  which  fats  are  digested  with  dif- 
liculty  if  at  all.  Dr.  Horace  Dobell,  physician  to  the  "Royal  Infirmary  for  Diseases  of 
the  Chest,"  having  noticed  that  consumptive  patients  are  very  apt  to  have  a  dislike  for 
fat,  and  thinking  that  this  dislike  might  result  from  an  inability  to  digest  this  kind  of 
food,  reasonably'  inferred  that  the  pancreatic  secretion  might  prove  useful  in  these 
cases  by  supplying  the  wanted  power.  He  was,  therefore,  induced  to  treat  a  series  of 
consumptive  cases  of  this  kind  with  the  pancreatic  juice  of  the  pig,  which  he  gave  in 
the  form  of  emulsion  with  the  fat  of  beef,  stirred  in  milk.  His  expectations  were  con- 
firmed by  the  results.  The  great  majority  of  cases  were  improved  by  the  remedy,  which 
he  now  confidently  recf)mmeiids.  The  preparations  which  he  prefers  are  pancreatic  emul- 
sions of  cod-liver  and  lard  oils.  In  this  connection,  the  pancreatic  juice  remains  sound 
for  a  long  time;  though,  unmixed  with  fat,  the  juice  speedily  undergoes  decomposition. 
The  emulsion  with  cod-liver  oil,  as  prepared  by  Messrs.  Savory  and  Moore,  of  London, 
has  the  appearance  of  a  white  paste,  and  the  consistence  of  thick  clotted  cr^am.  The 
dose  is  from  one  to  three  teaspoonfuls,  once  or  twice  daily,  in  a  cup  of  milk,  to  which  u 
little  brandy  may  be  added.  (See  Am.  Jou7"n.  of  Pharm.,  March,  1800,  p.  143;  from  The 
Chemist  and  Dniggi.tt,  Jan.  15,  1866.) 

The  name  oi pancreatine  has  been  conferred  on  the  pancreatic  juice  itself,  which  was 
brought  to  the  notice  of  medical  men,  by  Dr.  G.  Harley,  so  early  as  1858,  "as  uniting  in 
itself  the  properties  of  all  the  digestive  fluids."  But  Dr.  Dobell  appears  to  have  lirst 
carried  the  idea  into  effec-t ;  though  it  was  not  till  September,  1864,  that  his  communica- 
tion was  published  in  the  Lancet.  It  has  been  suggested  that,  if  the  juice  really  act« 
benefieiall}'  in  aiding  the  digestion  of  the  fatty  ingredients  of  food,  it  would  be  best  to 
administer  it,  not  previously  mixed  with  fat  which  probably  neutralizes  it;  perhaps  in 
spirit,  which  dissolves  it  readily.  {Pharm.  Journ.,  Feb.  1,  1806,  p.  405.)  W. 

PARIETARIA  OFFICINALIS.  Wall  Pellitory.  A  perennial  European  herb.grow- 
ing  on  old  walls  and  heaps  of  rubbish.  It  is  inodorous,  has  an  herbaceous,  somewhat 
rough  and  saline  taste,  and  contains  nitre  derived  from  the  walls  where  it  flourishes.  It 
is  diuretic  and  refrigerant,  and  is  said  also,  but  without  good  reason,  to  be  demulcent 
and  emollient.  The  ancients  employed  it  in  various  complaints,  and  it  is  still  considera- 
bly used  on  the  continent  of  Europe,  especially  in  domestic  practice.  It  is  given  in  com- 
plaints of  the  urinary  passages,  dropsy,  and  febrile  atfections,  usually  in  the  form  of  de- 
coction. The  expressed  juice  is  also  i»ed,  and  the  fresh  plant  is  applied  in  the  shape  of  a 
cataplasm  to  painful  tumours.  "W. 

PARTHENIUM  INTEGRIFOLIUM.  Prairie  Docl:  This  is  an  herbaceous  peren- 
nial, growing  abundantly  in  the  prairies  of  our  South-wc'-tern  States.  It  is  recommended 
by  Dr.  Mason  Houlton  as  a  powerful  antiperiodic.  The  flowering  tops  are  the  part  used. 
They  have  an  intensely  bitter  tiiste;  and  two  ounces  of  them  in  the  dried  state,  given  in  the 
form  of  infusion,  are  thought  by  Dr.  Iloulton  to  be  equivalent  to  twenty  grains  of  sulphate 
of  quiiiia.  Thirty  successive  cases  of  periodic  fever  were  cured  by  this  remedy,  without 
any  unpleasant  effect  on  the  nervous  system.  (Med.  Exam.,  N.S.,  ix.  719,  from  Mcmtthis 
Med.  Recorder ;  and  Pharm.  Journ  ,  xii.  602,  from  N.  V.  Jou7-n.  of  Pharm.)  "VV. 

PATENT  YELLOW.  Mineral  Yellow.  A  pigment,  consisting  of  chloride  combined 
with  protoxide  of  lead.  It  is  prepared  by  mixing  common  salt  and  litharge  with  a  suffi- 
cient quantity  of  water,  allowing  the  mixture  to  stand  for  some  time,  then  washing  out 
the  liberated  soda,  and  exjxis-ng  the  white  residue  to  heat.  "W. 
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PAULLTNIA.  Gunrana.  This  is  a  new  medicine  introduced  into  Europe  from  Brazil, 
which  has  attracted  some  attention  from  the  asserted  fact,  that  it  contains  a  principle 
identical  with  catfein.  The  name  of  pauUinia  has  been  bestowed  upon  it  from  the  generic 
title  of  the  plant  from  which  it  is  obtained.  That  of  ffun  ran  a,  hy  which  it  was  previously 
known,  was  derived  from  a  tribe  of  aborigines,  called  Guaranis,  who  are  said  to  use  it 
extensively  us  a  corrigent  of  their  vegetable  diet.  It  is  prepared  from  the  seeds  of  the 
PnuUi'iia  sorbiiis  of  Martius,  a  climbing  shrub,  belonging  to  the  class  and  order  Octan- 
dria  Trigynia  of  the  Linnaean  system,  and  the  natural  family  of  the  Sapindacea?.  An- 
other species,  the  P.  Cupana,  txrowlng  on  the  banks  of  the  Orinoco  Kiver,  is  said  also  to 
yield  it.  {Atm.  de  Thernp.,  1858,  p.  70.)  The  seeds,  which  are  contained  in  a  three-celled, 
three-valved,  coriaceous  capsule,  are  lenticular  and  almost  thorny,  and  invested  with  a 
flesh-coloured  arillus,  which  is  easily  separable  when  dry.  They  are  prepared  by  pow- 
dering them  in  a  mortar,  or  upon  a  chocolate  stone  previously  heated,  mixing  the  powder 
with  a  little  water,  exposing  it  for  some  time  to  the  dew,  then  kneading  it  into  a  paste, 
mixing  with  this  some  of  the  seeds  either  whole  or  merely  bruised,  and  finally  forming 
the  mixture  into  cylindrical  or  globular  masses,  which  are  dried  and  hardened  in  the  sun, 
or  bv  the  smoke  of  a  fire.  These  masses  are  of  a  reddish-brown  colour,  rugose  on  the  sur- 
face,'very  hard,  and  of  a  marbled  appearance  when  broken.  PauUinia  is  of  a  somewhat 
astringent  and  bitterish  taste,  and,  in  this  as  well  as  in  its  odour,  bears  some  resemblance 
to  chocolate,  though  not  oleaginous.  It  swells  up  and  softens  in  water,  which  partially 
dissolves  it.  3Iartius  found  in  it  acrystallizable  principle,  which  he  named  gunranin,  but 
which  has  been  proved  by  MM.  Berthemot  and  Dechastelus  to  be  identical  with  caffe'm. 
The  discovery  of  caflein  in  four  plants  belonging  to  distinct  natural  families,  namely,  the 
coiFee  and  tea  plants,  the  Paraguay  tea,  and  the  PauUinia,  is  a  highly  interesting  result 
of  recent  chemical  investigations.  It  is  said  to  be  more  abundant  in  the  PauUinia  than  in 
either  of  the  other  vegetables;  5-07  per  cent,  having  been  found  by  Dr.  Stenhouse  in 
PauUinia,  while  he  got  only  2-13  from  good  black  tea,  1-00  per  cent,  from  cott'ee,  and  1-2 
from  Paraguay  tea.  (PAarw.  Jo2<7-n.,  xvi.  213.)  According  to  Berthemot  and  Dechastelus, 
it  exists  in  the  seeds  united  with  tannic  acid,  with  which  it  appears  to  form  two  com- 
pounds, one  crystallizable  and  soluble  in  water,  the  other  of  a  resinoid  appearance  and 
insoluble.  Besides  these  ingredients,  the  seeds  contain  free  tannic  acid,  gum,  albumen, 
starch,  and  a  greenish  fixed  oil.  {Journ.  de  Pharm.,xxvi.  514.)  More  recently  M.  Fournier 
has  found  in  pauUinia,  besides  tannate  of  catfein,  the  following  principles;  gum,  starch, 
an  acrid  green  fixed  oil,  a  concrete  volatile  oil,  an  aromatic  liquid  volatile  oil  soluble  in 
water  with  a  little  alcohol,  another  liquid  volatile  oil  scarcely  soluble  in  water,  a  peculiar 
principle  not  precisely  determined,  and  tannic  acid.  {Ibid.,  Avril,  1861,  p.  291.) 

It  is  said  to  have  been  by  mistake  that  paullinin  and  guornna  have  been  considered 
identical ;  the  former  term  being  ajjplicable  exclusivelj'  to  the  product  of  the  two  species 
of  PauUinia  above  referred  to,  while  the  latter  belongs  properly  to  a  preparation  made 
by  the  aborigines,  which,  though  it  contains  the  seeds  of  the  PauUinia,  is  a  mixture  of 
various  substances,  among  them  chocolate  and  farina,  but  the  precise  composition  of 
which  is  most  carefully  kept  secret  by  the  natives.  [Ann.  de  Thcrap.,  1858,  p.  70.) 

The  effects  of  paullinia  upon  the  system  are  said  to  be  those  of  a  ttmic ;  but  they  do  not 
appear  to  have  been  very  accurately  investigated.  It  is  highly  probable,  both  from  its 
composition  and  the  use  made  of  it  by  the  natives  of  Brazil,  that  it  has  an  influence  over 
the  nervous  system  similar  to  that  of  tea  and  coffee.  It  is  habitually  employed  by  the  In- 
dians, either  mixed  with  articles  of  diet,  as  with  cassava  or  chocolate,  or  in  the  form  of 
drink,  prepared  by  scraping  it,  and  suspending  the  powder  in  sweetened  water.  It  iscon- 
sidered  by  them  useful  in  the  prevention  and  cure  of  bowel  complaints.  Dr.  Gavrelle, 
who  was  formerly  physician  to  Don  Pedro,  in  Brazil,  and  there  became  acquainted  with 
the  virtues  of  this  medicine,  called  the  attention  of  the  profession  to  it  some  years  since 
in  France.  He  had  found  it  advantageous  in  the  diarrha?aof  phthisTs,  sick-headache,  pa- 
ralysis, tedious  convalescence,  and  generally  as  a  tonic.  By  Dr.  Eitchie,  Surgeon  in  the 
British  navy,  it  is  highly  recommended  in  irritation  of  the  urinary  passages.  [Ed.  Month. 
Journ.  of  Med.  ScL,  N.  S.,  v.  467.)  Dr.  Herve  has  been  in  the  habit  of  using  it  daily  for 
five  or  six  years,  and  has  never  failed  to  derive  advantage  from  it  in  idiojiathic  diarrhcea, 
even  in  the  most  obstinate  cases.  (B.  and  F.  Med.-chir.  i?ew.,  Jan.  1858,  p.  192.)  It  may 
be  given  in  substance,  in  the  quantity  of  one  or  two  drachms,  scraped  into  powder  and 
mixed  with  sweetened  water;  but  the  most  convenient  form  of  administration  is  that  of 
spirituous  extract.  According  to  M.  Dechastelus,  alcohol  is  the  only  agent  which  com- 
pletely extracts  its  virtues ;  ether  and  water  effecting  this  object  but  partially.  Of  the 
extract  eight  or  ten  grains  may  be  given  during  the  day  in  the  form  of  pill. "  Paullinia 
may  also  be  taken  along  with  chocolate  as  a  drink,  W. 

PEACH  LEAVES.  Leaves  of  Amygdalus  Persica.  (Willd.  Sp.  Plant,  ii.  982.)  Persica 
vulgaris.  (Miller,  Lamarck.)  Every  one  is  familiar  with  the  appearance  of  the  common 
peach-tree.  It  is  characterized  specifically  by  having  "all  the  serralures  of  the  leaves 
acute,  and  by  its  sessile  solitary  flowers."  Though  its  native  country  is  not  certainly 
known,  it  is  generally  su]:)posed  to  have  been  brought  originally  from  Persia.  In  no 
country,  perhaps,  does  it  attain  greater  perfection,  as  regards  the  character  of  its  fruit, 
than  in  the  United  States.  Peaches  are  among  the  most  grateful  and  wholesome  of  our 
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BumiiUT  fniita.  Thoy  abound  in  saccharine  matter,  which  renders  their  juice  «u*coptibl« 
uf  tliu  vinouH  tVrtnontittiun,  and  u  distilled  liquor  preimnti  from  them  hait  iM^en  much 
UhchI,  in  Kome  |mrt«  of  the  country,  uniler  the  name  i>( pear./i  bramly.  The  kerneU  of  th« 
fruit  hear  a  close  rtftteniblanco  in  a)i|)eHranc«!  and  propertieH,  and  probably  in  chemicul 
nature,  to  bitter  almond.*,  for  whicli  they  are  frequently,  and  without  inconveni<'nce, 
•ubstituted  in  our  shopH.  They  arc  employed  by  di^tillero  in  the  jireparation  o(  li</ueurit, 
and  bv  cake-bakers  to  jjive  Havour  to  various  productions  of  their  ovi^ns;  and  are  said 
to  yield  as  much  amy^dalin  as  bitter  almonds.  The  Howers,  loavt«,  and  bark  aNo  have 
the  peculiar  oibuir  and  taste  of  bitter  almonds,  and  yield  hydrocyanic  acid.  The  leave* 
atl'ord  a  volatile  oil  by  distillation.  The  distilled  water  pre|)ared  from  tiiem  was  found, 
in  one  instance,  to  contain  1-407  parts  of  hydrocyanic  acid  in  lOW,  and  in  another  only 
0*437  parts  in  the  same  quantity.  From  some  experiments  it  ia  inferred  that  the  propor- 
tion of  acid  is  jjreatest  where  there  is  least  fruit.  (Am  Joui-n.  of  Pharm.,\x'\v.  172.) 

Mediral  Propurties.  Peach  leaves  are  said  to  bo  laxative;  and  they  probably  exert,  to  a 
miKlerate  e.vtcnt,  a  sedative  inlluence  over  the  nervous  system.  They  have  been  used  as  an 
anthelmintic  with  ujreat  reported  success.  More  recently  their  infu.sion  ha.s  been  recom- 
mended in  irritability  of  the  bladder,  in  sick  stomach,  and  hooping-cough.  Half  an  ounce 
of  the  dried  leaves  may  be  infused  in  a  pint  of  boiling  water,  and  half  a  fluidounce  given 
for  a  dose  three  times  a  day,  or  more  frequently.  Dr.  Dougos  gives,  in  hooj)ing-cough,  a 
pint  of  the  strong  infusion,  in  small  doses,  in  the  course  of  the  day.  {Journ.  de  I'harnt., 
xxiii.  85U. )  The  tlowers  are  also  laxative;  and  a  syrup  prepared  from  them  is  considerably 
used,  in  infantile  cases,  upon  the  continent  of  Europe.  Woodville  states  that  a  drachm  of 
the  dried  flowers,  or  half  an  ounce  in  their  recent  state,  given  in  infusion,  is  the  dose  as  a 
vermifuge.  Cases  of  fatal  poi.soning  from  their  use  in  children  are  on  record.  The  kernels 
have  more  of  the  peculiar  powers  of  hydrocyanic  acid,  and  therefore  require  to  be  used 
with  some  caution.  Blanched,  and  rubbed  up  with  hot  water,  they  form  an  emulsion  well 
adapted  to  coughs  depending  on  or  associated  with  nervous  irritation.  The  brui-sed  leaves, 
flowers,  or  kernels  may  be  used  by  the  apothecarj'  for  cleansing  his  vessels  from  disagree- 
able odours.  The  dried  fruit,  stewed  with  sugar,  is  an  excellent  laxative  article  of  diet, 
Buitablo  to  cases  of  convalescence  attended  with  torpid  bowels.  W. 

PEAKL  WHITE.  Pearl  Powder.  This  is  identical  with  the  subnitrate  of  bismuth,  de- 
scribed at  page  1064,  and  is  nuide  by  adding  a  solution  of  the  ternitrate  of  teroxide  of  bis- 
muth to  distilled  water.     It  is  used  as  a  cosmetic.  B. 

PELARGONIUM  ODORATISSIMUM.  Rose  Geranium.  This  well-known  plant,  so 
much  a  favourite  for  its  odour  in  our  dwellings  and  conservatories,  is  a  native  of  the  Cape 
of  Good  Hope,  but  is  said  to  be  cultivated  extensively  in  the  South  of  Franceand  in  Turkey 
for  the  sake  of  its  volatile  oil,  which  is  much  employed  for  the  adulteration  of  the  oil  of 
roses.  According  to  Guibourt,  three  species  of  Pelargonium  yield  a  volatile  oil  by  distilla- 
tion, closely  ftnah)gou8  in  smell  to  that  of  the  rose ;  the  species  above  named,  P.  capiiaium, 
and  P.  roseum.  {Hi.<it.  Nat.  des  Drogue.f,  4e  ed.,  iii.  52.)  The  oil  is  obtained  from  the  leaves. 
M.  Kecluz  obtained  from  3o  ounces  of  P.  odoraHs.iimiim  two  drachms  of  a  volatile,  crystal- 
lizable  oil.  ( Morat  et  De  Lens,  Did.  de  Mai.  Med.,  iii.  368.)  According  to  Septimus  P'iesse, 
1  cwt.  yields  about  two  ounces.  (See  Am.  Journ.  of  Pharm.,  xxvi.  368.)  As  we  have  seen 
the  oil  in  our  shops,  purporting  to  be  the  oil  of  P.  odoratissimum,  it  is  perfectly  fluid  at 
ordinary  temperatures,  of  a  pale  brownis-h-yellow  colour,  and  the  characteristic  smell  of 
the  plant,  recalling  merely  that  of  the  rose.  Gregory  states  that  pelargonic  acid  was  first 
obtained  fnrni  the  oil  of  P.  roseum,  which  is  probably*  the  same  as  that  under  consideration. 
(Organic  C/ietn.,  4th  ed.,  Lond.,  p.  274.)  This  oil  is  now  much  used  in  perfumery,  and,  dis- 
solved in  alcohol  in  the  proportion  of  three  ounces  to  the  gallon,  forms  the  preparation 
called  '^  extract  of  rose-leaf  geranium.."  Mr.  Piesse  states  that,  as  this  oil  is  used  to  adul- 
terate that  of  roses,  so  is  it  in  its  turn  adulterated  with  the  cheaper  oil  of  Andropagon  nar- 
dus,  cultivated  in  the  Moluccas.   [Am.  Journ.  of  Pharm.,  xxvi.  368.)  W. 

PEKCHLORATE  OF  POTASSA.  This  salt  has  been  examined,  with  a  view  to  its 
remedial  character,  by  M.  Robuteau,  whose  memoir  on  the  subject  was  published  in  the 
Gazette  Hebdomadaire  (Nov.  6,  1868).  The  following  are  his  conclusions.  1.  Introduced 
into  the  system  in  the  quantity  of  five  grammes  (77  grains),  it  is  eliminated  in  36  or  48 
hours,  without  having  undergone  any  change  of  composition.  Its  efl^ects  are  wholly  dif- 
ferent from  those  of  the  chlorate  of  potassa.  2.  It  appears  to  be  useful  in  intermittents, 
and,  if  it  prove  in  fact  to  have  antipcriodic  powers,  it  will  be  preferable  to  quinia  in  per- 
nicious fever  from  the  rapidity  of  its  action.  3.  Arsenic  diminishes  the  urea  discharged 
much  more  than  has  been  supposed ;  neither  sulphate  of  quinia  nor  perchlorate  of  potassa 
lias  this  eftect  unless  long  administered.  4.  From  the  properties  it  possesses,  'hi.  Robu- 
teau thinks  it  applicable  to  all  diseases  in  which  quinia  and  nitre  are  used  in  reference 
to  their  sedative  or  diuretic  properties.  (Aiin.  de  Therap.,  1869,  p.  141.)  W. 

PEROXIDE  OF  HYDROGEN.  This  substance,  though  long  known  to  chemists,  has 
but  recently  been  brought  into  notice  as  a  remedy.  It  consists  of  water  in  which,  by  the 
presenting  to  it  of  oxygen  in  a  nascent  state,  an  additional  equivalent  of  this  element  has 
combined  with  the  hydrogen  forming  the  deutoxide  (HOj).  It  was  discovered  by  Thenard 
in  1818.    To  prepare  it,  peroxide  of  barium  is  rubbed  with  distilled  water  so  as'  to  form  4 
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liquid  paste,  which  is  added  gradually,  with  constant  stirring,  to  distilled  water  acidu- 
lated with  one-third  of  its  weight  of  muriatic  acid,  contained  in  a  vessel  immersed  in  a 
freozin"-  mixture.  The  peroxide  of  barium  (BaO^)  gives  up  one  of  its  eqs.  of  oxj-gen  to 
one  eq.'of  the  water  (HO),  forming  an  eq.  of  deutoxide  or  peroxide  of  hydrogen'^(HO^) ; 
while  the  protoxide  of  barium  left  reacts  with  an  eq.  of  muriatic  acid  to  form  one  eq.  of 
chloride  of  barium  and  one  of  water.  When  the  muriatic  acid  is  saturated,  a  fresh  quan- 
tity of  the  acid  in  a  concentrated  state  is  added,  and  then  more  of  the  peroxide  of  barium  •, 
and  the  operation  is  repeated  till  the  solution  will  hold  no  more  chloride  of  barium.  It  is 
then  immersed  in  a  mixture  of  ice  and  salt,  and  the  greater  part  of  the  chloride  of  barium 
is  deposited.  The  portion  remaining  in  solution  may  be  got  rid  of  by  the  cautious  addition 
of  sulphate  of  silver,  which  precipitates  sulphate  of  baryta  and  chloride  of  silver.  The 
liquid  being  now  filtered,  is  concentrated  by  exposing  it  in  vacuo  in  a  shallow  vessel  placed 
over  another  containing  sulphuric  acid.  The  water  rises  in  vapour  which  is  absorbed  by 
the  acid,  and  at  last  the  peroxide  of  hydrogen  is  left  nearly  pure.  {RegnauU.)  Thus  pro- 
cured it  is  a  colourless  liquid  of  a  fluid  consistence,  of  the  sp.gr.  l-4o2,  remaining  liquid 
at  zero,  beginning  to  give  outoxygen  when  heated  above  (10°,  andata  higher  heatrapidly 
and  sometimes  explosively  resolved  into  water  and  oxygen.  But  when  diluted  with  water, 
with  which  it  unites  in  all  proportions,  it  is  not  decomposed  under  100°.  The  great  facility 
witii  which  it  parts  with  oxygen  renders  it  a  powerful  oxidizer;  and  the  simple  contact  with 
various  substances,  as  platinum,  gold,  and  silver,  causes  it  to  be  resolved  into  oxygen  and 
water.  On  the  contrary,  certain  other  substances,  even  though  ordinarily  evincing  a  strong 
affinity  for  oxygen,  as  phosphorus,  for  example,  are  unait'ected  by  it,  and  there  is  a  large 
number  of  bodies,  as  ammonia,  hydrocyanic  acid,  tobacco,  aconite,  and  most  other  narcotic 
substances,  which  have  the  property  not  only  of  being  unatfectedbyit,  but  of  restraining  its 
(ixidizing  influence  on  other  bodies.  Its  relations  to  ozone  are  peculiar;  and  at  one  time  it 
was  conjectured  that  ozone  was  nothing  else  than  peroxide  of  hydrogen.  At  present  the 
oxj'gen  in  it  is  considered  by  some  as  in  the  positive  state  and  called  antozone,  while  ozone 
itself  is  oxygen  in  the  negative  state,  and  the  two  mixing  produce  oxygen  in  its  ordinary 
state  or  neutral  oxygen.  When  this  neutral  condition  of  oxygen  is  disturbed,  giving  rise 
to  the  phenomena  of  ozone,  antozone  is  also  liberated.  Hence,  according  to  ychonbein, 
whenever,  upon  the  contact  of  phosphorus  with  water,  ozone  appears,  the  water  is  found 
to  contain  peroxide  of  hydrogen.  These  facts  may  at  some  future  time  prove  to  have  an 
important  bearing  on  peroxide  of  oxygen  as  a  physiological  or  remedial  agent;  but  at 
present  they  maj'  be  left  out  of  view  in  treating  of  it  medicinally.  It  has  been  detected 
by  M.  Struve,  of  St.  Petersburg,  in  minute  proportion,  in  the  air  of  the  atmosphere 
in  Southern  llussia.  [Cheni.  News,  July  2,  1809,  p.  23.)  Schonbein  has  made  the  same 
discovery  in  the  vicinity  of  Basel,  in  Switzerland.  In  both  instances  it  was  found  in  the 
rain-water.   [Neues  Repertoriutn,  1869,  xviii.  364.) 

The  profession  is  indebted  to  Dr.  B.  W.  Richardson,  of  London,  for  most  of  what  is 
known  of  the  physiological  operation  and  therapeutical  effects  of  peroxide  of  hydrogen.  In 
relation  to  its  influence  on  organic  bodies,  Dr.  Richardson  found  that  to  venous  blood,  de- 
prived of  its  fibrin,  it  imparts  oxygen,  with  an  increase  of  heat,  and  a  change  of  the  colour 
to  red.  Fibrin  and  cellular  tissue  cause  it  to  evolve  oxygen.  Sugar  and  starch  are  decom- 
posed by  it,  giving  out  carbonic  acid.  Albumen,  gelatin,  urea,  and  cutaneous  tissue  have 
no  eflect  on  it.  Injected  into  the  left  cavities  of  the  heart  of  an  animal,  it  restores  the  irri- 
tability of  that  organ,  but  has  an  opposite  effect  in  the  right  cavities.  Thrown  into  the 
arteries,  immediately  after  death,  it  restores  for  a  time  the  contractile  power  of  the  mus- 
cles, and  suspends  cadaveric  rigidity,  while  it  counteracts  the  influence  of  various  medi- 
cinal substances  that  cause  muscular  spasm.  Dr.  Richardson  inferred  from  his  experiments 
that  the  peroxide  might  be  found  useful  as  an  antidote  to  the  narcotic  poisons,  as  a  local 
application  to  gangrenous  ulcers,  and  as  an  internal  remedy  in  low  forms  of  fever.  Sub- 
sequently, from  numerous  therapeutical  trials  of  the  remedy,  he  came  to  the  conclusion, 
that  it  is  of  great  value  in  chronic  and  subacute  rheumatism;  acts  in  the  removal  of  scrofu- 
lous tumours  like  iodine;  relieves  the  paroxysms  of  hooping-cough,  and  cuts  short  the 
disease  more  effectually  than  any  other  medicine;  affords  great  relief  in  chronic  bron- 
chitis with  dyspnoea;  and,  in  phthisis,  operates  favourably  in  the  early  stage  by  improv- 
ing digestion  and  giving  increased  activity  to  chalybeate  remedies,  while,  in  the  advanced 
stages,  it  aftbrded  great  relief  to  the  dyspnoea  and  oppression,  acting,  indeed,  in  this  re- 
spect, like  opium,  without  its  narcotic  effects.  In  general,  it  seemed  to  him  to  improve 
digestion,  and  therefore  to  be  useful  in  cases  complicated  with  dyspepsia.  Sometimes, 
when  freely  employed,  it  produced  profuse  salivation,  suggesting  the  idea  that  it  might 
in  other  respects  resemble  mercury,  and  possibly  be  found  capable  of  replacing  this  remedy 
to  a  certain  extent  in  the  treatment  of  disease.  Dr.  Richardson  recommends  that  a  solu- 
tion of  the  peroxide  should  be  used  charged  with  ten  volimies  of  oxygen,  the  dose  of  which 
may  be  from  one  to  four  fluidrachms,  freelj'  diluted  with  water.  There  are  so  many  sub- 
stances which  decompose  the  peroxide,  that,  as  a  general  rule,  it  is  best  given  without 
addition;  at  least  nothing  should  be  allowed  to  remain  long  in  contact  with  it.  There 
can  be  no  difficulty  in  obtaining  the  desired  strength  of  ten  volumes  of  oxygen  to  one  of 
the  solution,  by  estimating  the  quantity  of  oxygen  contained  in  the  peroxide  of  barium 
employed  in  the  process.  (See  Lancet,  Oct.  20,"  1860,  and  April  12,  1862.) 
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Ozontc  etJt^r  is  a  namo  proposed  fur  a  solution  of  peroxiile  of  hydrogen  in  ether,  wliich 
wiu  llrnt  noliot»d  by  Dr.  Uic-hurdsoii.  Klher  will  take  a  portion  of  the  peroxidt;  from  it« 
wiitery  suUition,  funiiinij  a  compound  of  coasidcrable  stability,  as  it  has  borne  a  voyage  to 
Au.^tralia  without  chant^i).  Dr.  Uiehardaon  recommends  it  for  ditt'usion  in  thcHtatcofupray 
in  the  sick  chamber,  as  it  has  great  purifyin;j;  power.  Care,  however,  muat  \m:  takun  to 
guard  aijainst  the  coiisequenctw  of  its  extreme  inftammubility.  (See  Am.  JtMrn.  of  I'hurm., 
March,  18(j'J,  p.  I'Vi. )  Hut  o/.onic  ether  owes  the  reputation  into  which  it  has  so  suddenly 
risen  to  its  supposed  ettieaey  in  the  treatment  of  diabetes.  In  a  letter  by  Dr.  John  Day, 
dated  in  Australia,  Auii^ust,  1807,  and  publii-hed  in  the  Lancet  (Jan.  11,  1808),  an  account 
is  given  of  an  apparently  quite  desperate  case  of  that  disease,  in  which  he  was  induced  to 
give  the  ethereal  solution  of  the  peroxide  of  hydrogen,  by  the  hope  of  oxidizing  the  sugar 
in  the  circulation,  and  thus  causing  its  elimination  through  the  lungs  instead  of  the  kid- 
neys. Hegavo  half  adrachm  of  the  solution,  mixed  with  an  ounce  of  distilled  water,  three 
times  a  day.  The  etlect  was  most  striking.  The  quantity  of  urine  discharged  raftidly 
decreased  to  the  normal  standard,  its  sp.gr.  diminislied  at  the  same  time,  the  thirst  dis- 
appeared, and  the  patient,  who  wjis  a  woman,  appeared  to  have  been  snatched  from 
the  brink  of  the  grave.  In  less  than  a  mouth,  she  had  so  far  improved  that  she  consid- 
ered herself  (piite  well,  though  there  '""s  probably  still  sugar  in  ihe  urine.  The  case  of 
a  man  was  afterwards  described,  in  a  letter  from  Mr.  S.  J.  Bayfield,  of  London,  to  the 
Med.  Times  and  Gaz.  (Oct.  17,  1808,  p.  404),  in  which  a  cure  was  etfected  under  the  use 
of  the  medicine  as  employed  in  the  case  of  Dr.  Day.  Experience  thus  far  would  seem  to 
be  greatly  in  favour  of  the  remedy  ;  but,  among  the  first  therapeutic  experiments  of  Dr. 
llichardson  with  peroxide  of  hydrogen,  had  been  its  use  in  diabetes;  in  which,  though 
it  appeared  to  have  considerable  effect  in  diminishing  the  discharge  of  urine  and  the 
secretion  of  sugar,  it  had  shown  no  power  of  arresting  the  course  of  the  disease,  which,  so 
far  as  traced  to  its  results,  had  proved  uniformly  fatal.  {Med.  Times  ami  Gaz.,  Dec.  1808, 
p.  602.)  It  is  yet  too  soon  to  determine  whether  a  better  fortune  awaits  the  remedy  in 
this  mode  of  exhibition. 

Locally  employed,  peroxide  of  hydrogen  sometimes  acts  very  beneficially,  especially 
In  feeble,  flabby,  or  ill-conditioned  ulcers,  in  chancre  and  diphtheric  sores,  in  all  of 
which  it  operates,  not  as  a  corrosive  substance,  but  probably  by  imparting  oxygen  to  the 
diseased  tissues,  and  thus  destroying  them.  W. 

PESSARIES,  MEDICATED.  Pessaries,  which  are  bodies  of  various  magnitude,  in- 
tended for  introduction  into  the  vagina,  for  the  support  of  the  uterus,  and  other  pur- 
poses, and  were  long  confined,  sofar  as  concerns  their  preparation,  to  the  domain  of  the  sur- 
gical instrument  maker,  have  recently  been  broui^ht,  by  Sir  J.  Y.Simpson,  of  Edinburgh, 
within  that  of  the  pharmaceutist  also.  Sir  James  conceived  the  idea  of  making  reme- 
dial impressions  upon  the  vagina  and  uterus  by  the  introduction  of  medicated  pessaries, 
in  the  same  way  as  suppositories  are  often  introduced  into  the  rectum,  with  the  view  of 
favourably  influencing  the  condition  of  the  neighbouring  parts  and  of  the  system.  For 
this  purpose,  some  soft  material,  as  cacao  butter,  with  or  without  a  little  wax,  impregnated 
with  the  medicine  to  be  exhibited,  is  formed  into  a  suitable  shape,  in  the  same  manner 
as  suppositories,  for  an  account  of  which  the  reader  is  referred  to  the  heading  of  Sap- 
positoria  in  the  second  part  of  this  work.  These  preparations  have  now  come  into  ex- 
tensive use.  Prof.  Simpson  prefers  those  of  a  conical  shape,  almost  precisely  like  that 
of  a  Minie  bullet.  Instead  of  being  rubbed  up  with  the  material  of  the  ))essary,  the 
medicine  may  sometimes  be  introduced  into  a  cavity  in  its  centre,  as,  for  example,  a  few 
drops  of  chloroform  liniment.  The  following  is  a  list  of  medicines,  with  their  doses, 
which  may  be  administered  in  the  mode  above  indicated. 


Acetate  of  lead 7J  grs. 

Acetate  of  lead 5")     »     ,, 

Opium 2/     ' 

Alum 15    " 

Alum -ig^^^       jg    „ 

Catechu....  j 
Alum...„..  1 


-.  >  each 10 

Iron J 

Atropia b'^j 

Bismuth,  oxide  of.,...  15 


Borax logrs. 

Bromide  of  potassium  10   " 

Carbonate  of  soda 15   " 

Gallic  acid 10   " 

Iodide  of  lead 5   " 

Iodide  of  lead..  5  "l      c  ,     ,i 


Morphia J  grs. 

Opium 2  " 

Perchlorideof  iron...    6  ** 

Persulphate  of  iron...    5  " 

Sulphate  of  iron,  1     ,^  ,, 

dried /" 

Sulphate  of  zinc, "»      ..^  ^^ 

dried,  as  caustic  j  " 

Tannin 10  " 

Zinc,  oxide  of 15  »* 


Atropia ^^j  /  "    2* 

Iodide  of  potassium...  10 

Matico.. 10 

Mercurial  ointment...  30 
{Ed.  Med.  Jottrn.,  May,  1865,  p.  1042.)  W. 

PETROLEUM.  Bock  Oil.  This  was  recognised  by  the  late  London  and  Edinburgh 
Colleges,  but  has  been  omitted  in  the  British  PharmaeoncBiu,  and,  as  it  holds  no  place  in 
that  of  the  United  States,  takes  rank  among  the  extra-othoinal  medicines.  Petroleum  be- 
longs to  the  class  of  native  inflan)mable  substances,  called  bitumens.  These  are  liquids  or 
readily  fusible  solids,  which  emit,  when  heated,  a  peculiar  smell,  burn  easily,  and  leave  a 
very  small  carbonaceous  residue.  They  exist  in  nature  either  isolated,  or  combined  with 
carbon  in  various  proportions,  forming  the  different  kinds  of  bituminous  coal.  Formerly 
the  lighter  coloured,  purer,  and  more  liquid  forms  of  petroleum  were  distinguished  by  the 
name  of  tiaphtha,  which  was  defined  to  be  a  transparent,  yellowish-white,  very  light  and 
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inflammable,  limpid  liquid,  of  the  bituminous  character  ;  but  as  this  name  has  been  con- 
ferred ot'lute  upon  the  lighter  liquid  resulting  from  the  distillation  of  coal  tar  or  petroleum 
at  a  comparatively  low  temperature,  and  as  there  is  no  sufficient  line  of  di.^tinction  be- 
tween the  native  naphtha  and  the  impure  forms  of  rock  oil,  it  is,  we  think,  desirable  that 
the  name  should  be  confined  to  the  artilicial  product,  while  the  term  petroleum  is  consid- 
ered as  embracing  all  the  native  liquid  substances  belonging  to  this  class.  When  the 
bitumen  is  in  the  solid  state  it  is  called  aspholtum.  This  is  black,  dry,  friable,  and  solu- 
ble in  water  or  alcohol.  Not  unfrequently  asphaltum  exists  in  nature  mixed  with  more 
or  less  of  the  liquid  substance  ;  and  this  semi-solid  mixture  is  distinguished  by  the  name 
of  maltha  or  mlnei-al  tar.  Exposed  to  the  air,  petroleum  gradually  passes  into  the  state 
of  asphaltum. 

Petroleum  has  been  known  from  the  earliest  historical  period.  Herodotus  refers  to  wells 
of  it  existing  in  Zante,  and  from  time  immemorial  it  has  been  known  in  Persia,  where  it 
was  probaby  connected  with  the  origin  and  ceremonies  of  tire-worship.  Till  recently  the 
best-known  sources  of  it  were  the  borders  of  the  Caspian  Sea  in  Persia,  at  Amiano  in  Italy, 
atGabian  in  B^-ance,  theisland  of  Trinidad  in  the  West  Indies,  and  in  the  Burman  Empire 
near  Rangoon,  where  vast  quantities  have  been  annually  raised  for  many  centuries,  with- 
out any  apparent  exhaustion  of  the  wells  from  which  it  was  drawn.  Within  the  limits  of 
the  United  States  it  has  long  been  known  to  exist  in  a  few  localities.  On  the  borders  of 
Seneca  Lake  in  the  State  of  New  York,  small  quantities  of  it  were  collected,  and  to  some 
extent  used  in  medicine  under  the  name  of  Seneca  oil.  In  Western  Pennsylvania,  on  Duck 
Creek  in  Ohio,  near  Scottsvillein  Kentucky,  and  on  the  KenhaM'ain  Virginia,  it  attracted 
local  attention  ;  and  a  certain  locality  in  Western  Canada  had  acquired  some  notoriety  by 
its  burning  spring.  But  little  attention  was  paid  to  it  until  about  twelve  years  since  ; 
when,  the  preparation  of  oil  for  burning,  distilled  from  coal  tar,  having  proved  very  pro- 
fitable, and  a  strong  resemblance  if  not  identity  having  been  proved  to  exist  between  this 
and  petroleum,  enterprise  was  directed  towards  some  of  the  known  sources  of  the  latter 
liquid,  which  was  greatly  stimulated  by  success,  and  soon  led  to  further  and  astonishing 
discoveries.  Hitherto  the  most  productive  locality  of  rock  oil  has  been  in  Western  Penn- 
s^'lvania  ;  but  it  has  been  found  to  exist  in  great  quantities  elsewhere,  and  in  fact  occupies 
large  portions  of  a  region  commencing  in  Western  Canada,  and  extending,  through  New 
York  and  Pennsylvania,  westward  into  Ohio  and  Kentucky,  and  far  southward  into 
Western  Virginia.  From  later  accounts  it  appears  that  petroleum  exists  also  abun- 
dantly in  California,  and  promises  to  vie  with  gold  as  a  source  of  wealth  to  that  country. 
Establishments  for  purifying  the  petroleum  have  multiplied  with  great  rapidity,  and  the 
quantity  of  oil  collected,  and  either  exported  or  consumed  at  home,  would  be  incredible, 
considering  the  short  time  since  the  trade  in  it  may  be  said  to  have  begun,  were  it  not  at- 
tested by  positive  returns.  The  quantity  of  petroleum  exported,  either  crude  or  refined, 
independently  of  that  consumed  in  this  country,  from  the  ports  of  Boston,  New  York, 
Philadelphia,  and  Baltimore,  amounted  in  1862  to  10,887,701  gallons ;  in  1863,  to  28,2.50,721; 
and  in  1864,  to  31,772,972.  {N.  Y.  Times,  Feb.  16,  1865.)  A  copious  source  of  petroleum 
has  recently  been  developed  in  the  Caucasus  ;  a  single  boring,  276  feet  deep,  near  Kuaaco, 
having  yielded  1500  barrels  daily  for  a  month.  [I'liarm.  Journ.,  March,  1868,  p.  443.) 

Petroleum  sometimes  exists  in  overflowing  s])rings,  as  in  Canada,  N.W.Virginia,  and 
very  largely  in  California,  issuing  along  with  the  water,  and  spreading  itself  over  the  sur- 
face of  streams  for  a  considerable  distance.  It  is,  however,  much  more  abundantly  obtained 
by  digging  or  boring  wells.  In  this  case,  if  the  point  struck  be  below  some  underground 
reservoir  of  the  oil,  it  may  rise,  as  in  artesian  wells,  to  the  surface.  Sometimes  it  is  driven 
up  with  considerable  though  variable  force,  probably  by  the  expansive  power  of  com- 
pressed gas,  which  not  unfrequently  escapes  along  with  the  oil,  and  in  some  places  so  copi- 
ousljr  and  steadily  as  to  be  used  for  lighting  purposes  in  the  immediate  vicinity  ;  the  gas 
being  some  form  of  carburetted  hydrogen.  But  in  most  instances  it  is  necessary  to  raise 
the  oil  by  pumps.  The  distance  at  which  it  is  found  beneath  the  surface  is  very  different, 
the  depth  of  boring  in  Western  Pennsylvania  varying  from  71  to  600  feet.  (D.  Murray, 
Tranx.  Albany  Instit.,\y.  149.)  It  is  necessary  to  bore  through  an  overlying  rock  before 
reaching  it.  The  oil  is  generally  collected  in  the  fissures  and  pores  of  some  spongy  rock,  as 
sandstone  or  shale.  Its  original  source  was  probably  an  underground  distillation  of  vege- 
table matter,  carried  on  upon  a  vast  scale  by  nature;,  by  means  of  subterranean  heat.  La 
close  resemblance  to  the  tar  resulting  from  destructive  distillation  of  organic  matter  can 
be  explained  only  upon  this  supposition. 

Crude  petroleum  is  variable  in  character,  being  sometimes  transparent  and  of  an  at. 106: 
colour,  but  more  generally  brown  or  almost  black  and  opaque  in  mass,  or  of  various  shade.' 
between  the  two,  in  some  instances  very  thin  and  mobile,  in  others  thicker,  and  occasion, 
ally  almostsemi-solid,  of  a  peculiar  characteristic  odour,  always  lighter  than  water,  and  in 
great  measure  volatilizable  by  heat.  A  specimen  of  Pennfiylvania petroleum,  fresh  from  the 
wells,  was  found  by  Mr.  E.  S.Wayne,  of  Cincinnati,  to  have  the  sp.  gr.  0-815,  which,  how- 
ever, after  the  petroleum  had  been  exposed  to  the  air  for  24  hours,  rose  to  0-825.  When  sub- 
jected to  fractional  distillation,  it  yielded  liquid  products  varying  in  sp.gr. from  0-668 
to  0  825;  the  lightest  coming  over  first.  The  paraffin  from  this  petroleum  Mr.  Wayno 
believes  to  be  very  ditFerent  from  that  obtained  from  coal  tar,  having  both  a  lower  boiling 
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point  nnd  lower  ip.  (jr.,  and,  bosidos,  differing  in  chemical  constitution.  (The  Drugtjiitt, 
Cincintiiiti,  Jiino  15,  18150.)  In  the  purer  form  of  nitphthii,  jtotroleum  in  a  carboliydrogen, 
and,  on  ucoount  of  the  nb^Hiioe  of  oxyfjt'n,  liun  bei'n  used  for  the  pnfMirvttiion  of  |H)ttiKsiuin. 
Thu  orudu  oil  con.ii.its  of  a  larjje  nuuiln'r  of  distinct  sulistanc«<,jj(Mieriilly  carboliydrogcuii, 
of  variou-.  sp.  i^r.  and  boiling  point:*,  which  may  be  separated  by  diiitillalion,  and  by  thi;  ac- 
tion of  iiulphuric  acid  and  i>oda  or  |K>tas8a.  Mr.  Schorlemmor  ttaten,  as  the  result  of  his 
examination  of  rertn(«<l  American  petroleum,  the  product  of  tiie  first  rectification,  that  it 
contains  bcn/.ol  and  tohml  in  small  proportion,  but  consists  mainly  of  hydrides  fhydruretf) 
of  the  alcohol  radicals,  of  which  he  isolated  four  ;  mimely,  hydride  of  a>ni/l,  C.^II,.^,  boiling 
ftt  1)2' F.;  hifdridi^  nf  hi'x;flyV,y.,\{^.,  boilinij  at  154°  F.;  hydride  of  heptyL,  C,^U,g,  boiling  at 
2!)8='  F.;  and  hydride  "fo,-fyl,  t',,!!,,,  boilini!:  at  '2W°.  (C'hem.  Ntws,  April  4,  18G:5,  p.  157.) 
M  -M.  I'eloiize  and  Cahors  have  isolated  seven  distinctcarbohydrog<'ns  from  rectified  A  im-ri- 
can  petroleunj,  of  a  lower  boilinsj  point  than  392°  P.;  viz.,  butyl  hyilride  CgH,o,  amyt  hy- 
dride C,nH,..,  rnproyl  hydride  C,jH,|,  rvunnthyt  hydride  C,|H,j, cupn/l  hydride C,jII,y,  pelur- 
gonyl  hydruie  C,„H.,j,,  and  rntyl  hydride  C..qH.^.j.  (Ibiit.,  Ajiril  25,  1803,  p.  197.)  W. 

Barbndoes petruteinn  is  a  black,  nearly  opaque,  inflammable  liquid,  of  the  consistence  of 
molasses,  unctuous  to  the  touch,  and  possessing  a  bituminous  taste,  and  strong  and  tena< 
cious  odour.  Its  sp.  gr.  varies  fnmi  0730  to  0  878.  When  subjected  to  distillation  it  yields 
naphtha,  and  leaves  a  solid  residue  of  asphaltum.  It  is  little  affected  by  alcohol,  acids,  or 
alkalies,  but  dissolves  in  ether  and  in  the  fixed  and  volatile  oils.  It  consists  chiefly  of  car- 
bon and  hydrogen,  associated  with  a  little  nitrogen  and  oxygen.  Ranyoon petroleum,  hUo 
called  Jt'iiu/'ion  tar  and  Burmese  naphtha,  has  a  greenish-brown  colour,  a  peculiar,  rather 
fragrant  odour,  and  the  consistence  of  goose-fat.  It  is  lighter  than  water.  Heated  to  90' 
It  becomes  a  very  mobile  liquid.  By  distilling  it  in  a  current  of  steam,  first  at  212°.  and 
afterwards  super-heated,  Drs.W.  Dela  Rue  and  H.  Miiller  obtained  9^5  percent,  of  volatilo 
products,  solid  and  liquid.  The  solid  product  (paraffin)  amounted  to  from  10  to  11  per  cent  , 
and  was  found  resolvable  by  these  chemists,  by  fractional  crj'stailization  from  hot  alcohol, 
into  at  least  two  polymeric  carbohydrogens,  having  the  ))robable  formula  Cnlln-  The 
liquid  product,  usually  called  naphtha,  is  separable  by  sulphuric  and  nitric  acids  into  two 
Bets  of  carbohydrogens  ;  one  set  removable  by  these  acids,  the  other  resisting  their  action. 
The  former  set  contain  fewer  eqs.  of  hydrogen  than  of  carbon,  and  embrace,  among  other 
carbohydrogens,  benzol  and  tolu(d.  The  latter,  which  form  by  far  the  larger  portion  of 
the  liquid  product,  are  perfectly  colourless,  almost  inodorous,  very  mobile  liquids,  not  con- 
gealable  by  intense  cold.  Their  probable  formula,  according  to  Drs.  De  la  Rue  and  3Iiiller, 
is  CaHuf,.  (See  Chem.  Oaz.,  Oct.  1,  1856,  p.  375.)  "  B. 

The  method  of  purifying  petroleum  is  very  nearly  the  same  as  that  already  described 
for  purifying  coal  tar.  The  following  description  is  taken  chiefly  from  a  communication 
of  Mr  David  Murray  to  the  Albany  Institute,  Dec.  1802,  and  published  in  itsTran,-action3 
(vol.  iv.  p.  149).  Much  water  is  often  pumped  up  with  the  petroleum,  but  separates  from 
it  on  standing,  the  oil  rising  to  the  surface.  The  crude  oil  is  put  into  large  retortsof  cast 
or  wrought  iron  and  exposed  to  a  heat  between  600°  and  800°,  by  which  all  the  volatile  in- 
gredients are  distilled,  leaving  10  or  12  per  cent,  of  solid  residue,  constituting  a  sort  of 
coke.  The  liquid  thus  obtained  is  comparatively  colourless,  though  still  retaining  the 
Htrong  odour  of  the  crude  oil.  To  separate  various  organic  alkaloids  and  acids  with  which 
it  is  mixed,  the  distilled  petroleum  is  agitated  first  with  sulphuric  acid,  and  afterwards 
with  a  strong  .solution  of  soda  or  potassa  ;  ths  sulphuric  acid  with  its  dissolved  impurities 
beingdrawn  off,  and  the  oil  well  washed  with  water,  before  the  addition  of  the  alkali,  and 
afterwards  again  washed  when  the  alkali  has  performed  its  function.  The  purified  petro- 
leum is  now  submitted  to  another  distillation,  but  at  fir.stat  a  temperature  not  exceeding 
120°  [Murray),  in  order  that  only  the  more  volatile  carbohydrogens  may  be  driven  over, 
which  are  unsuitable  for  lamp-oil.  These,  being  condensed,  constitute  what  is  now  com- 
monly called  naphtha,  which  is  used  as  a  solvent  for  varnishes  and  caoutchouc,  and  for 
mixture  with  paints,  a  purpose  whch  it  answers  as  well  as  oil  of  turpentine,  except  for  its 
offensive  smell.  It  is  unsuitable  for  lamps  from  its  extreme  volatility, its  liability  to  smoke 
when  burned,  and  the  danger  of  explosion  from  the  admixture  of  its  vapour  with  atmo- 
s|)heric  air.  After  the  naphtha,  which  is  equivalent  to  the  benzine  of  coal  tar,  has  all  come 
over,  the  heat  is  increased  and  the  distillation  continued  until  the  distilled  liquid  attains 
the  sp.  gr.  0-820.  This  is  the  part  sold  for  lighting,  and  is  by  far  the  most  important  pro- 
duct of  petroleum.  The  quantity  of  it  obtained  varies  greatly,  sometimes  not  exceeding 
80  per  cent.,  sometimes  amouting  to  80  or  90.  It  is  clear,  and  of  a  fine  deep-amber  colour, 
and  answers  admirably  for  lighting,  yielding  a  brighter  and  purer  flame  than  perhaps  any 
other  kind  of  lamp-oil.  If  the  distillation  be  now  continued,  a  darker  and  heavier  product 
comes  over,  which  upon  cooling  deposits  paraffin.  The  part  remaining  liquid,  which  is  too 
impure  for  burning,  is  employed  for  lubricating  machinery. 

The  oil  of  petroleum  is  said  to  be  largely  adulterated  in  Europe,  so  as  to  increase  its 
density,  by  the  addition  of  the  heavier  oils  called  paraffin  oils,  which  cannot  otherwise  be 
used  for  the  purpose  of  lighting.  The  mixture  diflfers  in  its  s<rnsible  properties  from  the 
pure  oil  only  by  a  much  stnmger  odour  ;  but  it  is  said  to  bo  much  more  inflammable,  and 
consequently,  dangerous.  (Journ.  de  Pharm.,  Juillet,  1867,  p.  50.)  W. 

Medical  Properties  and  Uses.  Petroleum  is  accounted  a  stimulating  antispasmodic,  ex- 
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pectorant,  and  diaphoretic.  In  large  quantities  it  may  prove  poisonous,  as  shown  by  a  case 
recorded  in  the  Journal  de  Pkarmacie  (Mars,  1869,  p.  :i27),  in  which,  after  swallowing  by 
mistake  a  quantity  of  rectified  pjtroleuin,  a  workman  was  seized  almost  immediately  with 
violent  inflamma'tion  of  the  throat,  with  colicky  pain,  and  a  desire  to  vomit,  followed  in 
an  instant  by  a  fearful  tetanic  seizure,  and  a  general  rigidity,  attended  with  the  most 
fri<"-htful  cries.  After  a  relaxation  of  ten  minutes  the  symptoms  returned  with  still 
greater  violence;  and  life  was  probably  saved  only  through  the  prompt  action  of  the 
powerful  emeto-cathartic  medicines  administered.  It  is  occasionalUy  given  in  disorders 
of  the  chest,  when  not  attended  with  inflamnuxtion.  In  Germany  it  has  been  extolled  as 
a  remedy  for  tape- worm.  Schwartz's  formula  in  such  cases  was  a  mixture  of  one  part  of 
petroleum  with  one  and  a  half  parts  of  tincture  of  assafetida,  of  which  forty  drops  were 
given  three  times  a  day.  Externally,  petroleum  is  employed  in  chilblains,  chronic  rheu- 
matism, atFections  of  the  joints,  paralysis,  and  diseases  of  the  skin,  and  is  said  to  be  very 
effectual  in  psora  and  prurigo.  It  is  an  ingredient  in  the  popular  remedy  called  British, 
oil.  (See  7iote,  p.  619.)  The  dose  of  Barbadoes  petroleum  is  from  thirty  drops  to  a  small 
teaspoonful,  given  in  any  convenient  vehicle.  Rangoon  petroleum  is  probably  more  ac- 
tive, and  should  be  given  in  a  smaller  dose.  The  New  f^ork  petroleum,  called  Seneca  oil,  is 
used  to  a  considerable  extent  as  an  external  application  in  domestic  practice.  It  is  lighter 
coloured,  thinner  in  consistence,  and  less  sapid  and  odorous  than  the  Barbadoes  petroleum, 
and  probably  contains  more  naphtha.  The  finer  kinds  of  petroleum,  called  naphtha,  have 
been  used  with  advantage  in  epidemic  cholera  by  Dr.  Andreosky,  of  the  Russian  army, 
by  M.  Cloquet,  physician  to  the  Shah  of  Persia,  and  by  M.  Moretin,  of  France.  They 
gave  from  ten  to  twenty  drops  in  half  a  glass  of  white  wine  or  mint  water.  I'rom  obser- 
vations made  in  India,  there  is  some  reason  to  hope  that  the  vapour  of  petroleum  may 
prove  a  protection  against  the  morbid  influence  of  marsh  miasmata;  as  it  is  stated  that 
the  workmen  engaged  in  the  petroleum  works,  at  Dibroogliur,  are  in  an  extraordinary 
degree  exempt  from  the  malarious  diseases  previously  existing.  [Med.  Times  and  Gaz., 
Oct.  1868,  p.  405.)  Nor  would  this  be  surprising  if  true,  for  the  air  of  large  cities  is  known 
to  exercise  a  similar  influence,  probably  through  the  smoke  from  their  numerous  fires.    B. 

PHLORIDZIN.  This  is  a  bitter  principle,  discovered  by  Dr.  Konink,  of  Germany,  in 
the  bark  of  the  apple,  pear,  cherry,  and  plum  trees.  It  is  most  abundant  in  the  bark  of 
the  root,  and  derived  its  name  from  this  circumstance  (from  two  Greek  words,  ^Aotf  bark, 
and  'pLi:^a  a  root).  It  is  light,white,  crystallizable  in  silky  needles,  of  a  bitter  taste,  soluble 
in  about  1000  parts  of  cold  and  in  all  proportions  in  boiling  water,  very  soluble  in  alcohol, 
scarcely  soluble  in  ether  cold  or  hot,  dissolved  without  change  by  solutions  of  the  alkalies, 
especially  by  ammonia,  deprived  of  its  water  of  crystallization  at  212°,  and  fusible  at  a 
somewhat  higher  temperature.  It  is  without  acid  or  alkaline  reaction,  and  consists  of 
carbon,  hydrogen,  and  oxygen  ;  its  formula  being,  according  to  G.  Roser,  when  dry, 
C^^.H^.jO.^,  with  the  addition  of  4  eqs.  of  water  when  crystallized.  When  heated  with 
dilute  muriatic  or  sulphuric  acid,  it  is  converted  into  sugar  and  a  peculiar  substance 
called  pfdoretin.  (See  Chem.  Gaz.,  viii.  392.)  To  obtain  it,  the  fresh  bark  of  the  root  of 
the  apple-tree  should  be  selected,  as  the  dried  bark  is  said  to  contain  it  in  much  smaller 
proportion.  The  bark  is  to  be  boiled  for  an  hour  or  two  successively  in  two  separate  por- 
tions of  water,  each  sufficient  to  cover  it,  and  the  decoction  set  aside.  At  the  end  of  thirty 
hours  they  will  have  deposited  a  considerable  quantity  of  coloured  phloridzin, which  may 
be  I'uritied  by  boiling  for  a  few  minutes  with  distilled  water  and  animal  charcoal,  filtering, 
repeating  this  process  two  or  three  times,  and  then  allowing  the  solution  to  cool  slowly. 
The  phloridzin  is  deposited  in  the  crystalline  state.  An  additional  quantity  may  be  ob- 
tained by  evaporating  the  decoction  to  one-fifth  of  its  bulk,  allowing  it  to  cool,  and  puri- 
fying the  substance  deposited  in  the  same  manner  as  before. 

Phloridzin  is  said  to  possess  the  anti-intermittent  property  in  a  high  degree,  and  to 
have  proved  successful  where  quinia  had  failed.  It  was  employed  by  Dr.  Konink  in  the 
dose  of  10  or  15  grains,  and  effected  cures  in  .several  cases  of  intermittent  fever.  Dr.  Do 
Ricci  recommends  it  very  strongly  as  a  tonic  in  the  dyspepsia  of  delicate  females,  in  the 
debility  of  children  requiring  a  supporting  treatment,  and  in  all  cases  in  which  quinia 
is  indicated  but  is  not  well  borne.  He  has  never  known  it  to  disagree  with  patients  in 
the  dose  of  10  grains  three  or  four  times  a  day.  As  a  tonic,  5  grains  of  it  may  be  given 
at  a  dose.  Though  nearly  insoluble  in  water" alone,  it  may  be  readily  exhibited  in  solu- 
tion by  adding  to  the  water  a  few  drops  of  spirit  of  ammonia.  {Dub.  (^uart.  Journ.,  Aug. 
1862.)  W. 

PHOSPHATE  OF  POTASSA.  Potnssie  Phosphas.  The  phosphate  of  potassa,  which 
has  of  late  come  into  use  as  a  medicine,  is  the  neutral  tribasic  phosphate,  having  the 
formula  2KO,HO,P05,  and  therefore  a  composition  precisely  analogous  to  that  of  the 
medicinal  phosphates  of  soda  and  ammonia.  It  is  derived  from  the  variety  of  phosphoric 
acid  containing  three  eqs.  of  water,  by  the  substituticm  of  two  eqs.  of  potassa  for  two  of 
water,  and,  notwithstanding  its  slightalkaline  reaction,  is  called  neutral,  in  order  to  dis- 
tinguish it  from  the  decidedly  alkaline  tribasic  phosphate,  3KO,P05.  It  may  be  formed 
precisely  as  phosphate  of  soda  is  prepared  (see  -paqe  1397) ;  or  by  saturating,  by  means  of 
carbonate  of  potassa,  glacial  phosphoric  acid  (H0,P0.),  changed  by  solution  in  water 
and  ebullition  into  common  phosphoric  acid  (3HO,PoJ.     The  medicinal  phosphate  of 
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potnitan  \»  a  whito,  nmorphouf*,  cldlqiicucfnt  suit,  incapnblo  of  cryntBllizntion.  It  hns  hocn 
glvt'H  IIS  un  altonitivo  in  serofula  and  phtliiHii*,  and  in  nome  otlior  dii»<m»o)*,  with  8up|xmed 
advantage.  Tho  dose  is  from  ton  to  thirty  grains  throe  times  Hday,diHiiolved  in  a  lahh-- 
spoonfiil  of  wutor.  U- 

PHOSPHATE  OF  ZINC.  Zinci  Phoi^phaa.  Dr.  Barnog,  of  London,  has  brought  for- 
ward this  salt  (»f  zinc,  as  liaving  spcc-ial  advantagoi*  ovi-r  othcrr  .salts  of  the  same  metal  in 
tho  troatnu-ntof  nervous  discasos.  Tho  iln'orotieal  ground  of  preforonco  is  that,  in  discuses 
of  the  brain  there  is  apt  to  bo  a  waste  of  phosphorus  in  the  oerebral  Kubstanee,  and  the 
phosplioric  aoid  otters  tiie  means  of  supplying  tho  deficiency.  Phosphate  of  zinc  niav  be 
jirepared  by  the  mutual  reaction  of  sulphate  of  zinc  and  an  alkaline  phosphate.  It  is 
white,  insoluble  in  water,  but  soluble  in  an  excess  of  phosphoric  acid.  Dr.  Barnes  has 
found  it  peculiarly  useful  in  the  insanity  occurring  in  the  convalescence  from  fevers,  in 
which  he  associates  it  with  quinia,  and  in  epilepsy  attended  with  disorder  of  the  uterine 
functions.  He  also  uses  it  preferably  to  the  sulphate  of  zinc  in  the  sweats  of  phthifiis. 
Uo  tlnds  it  less  liable  to  disturb  the  stomach  than  the  sulphate.  It  may  be  given  in  nil!, 
or  dissolved  iu  water  acidulated  with  phosphoric  acid,  in  the  dose  of  from  one  to  tnree 
grains.  ^V. 

PUYSALIS  ALKEKENGT.  Alkehengl.  Common  Winter  Cherry.  A  perennial  herba- 
ceous plant,  growing  wild  in  tho  South  of  Europe,  and  cultivated  in  our  gardens.  Tho 
f.-uit  is  a  round  red  b.'rry,  about  as  large  as  a  cherry,  enclosed  in  the  calyx,  and  contain- 
ing numerous  flat  kidney-shaped  seeds.  All  parts  of  the  plant  are  bitter,  especially  tho 
Iwives  and  the  capsules  enveloping  the  fruit.  The  berries  are  very  juicy,  and  have  an 
acidulous,  bitterish  ta.ste.  By  drying  they  shrink,  and  become  of  a  brownish-red  colour. 
Tho  bitter  principle  has  be?n  isolated  by  MM.  De.ssaignes  and  Chautard,  and  named  by 
them  phi/satin.  It  is  obtained  by  agitating  an  infusion  of  the  plant  with  chloroform, 
which  extracts  the  bitter  principle,  and  yields  it  by  evaporation.  To  purify  it,  dissolve 
it  in  hot  alcohol,  add  a  little  animal  charcoal,  filter,  precipitate  by  water,  and  wash  the 
precipitate  with  the  same  liquid.  It  is  a  light  powder,  white  with  a  shade  of  yellow,  of 
a  taste  slight  at  first,  but  in  tho  end  permanently  bitter,  very  slightly  soluble  in  cold 
water,  somewhat  more  soluble  in  boiling  water,  and  very  soluble  in  alcohol  and  chloro- 
form, especially  with  the  aid  of  heat.  It  consists  of  carbon,  hydrogen,  and  oxygen. 
{Journ.  de  Phann.,  3o  ser.,  xxi.  24.)  The  berries  are  said  to  be  aperient  and  diuretic,  and 
have  been  recommended  in  suppression  of  urine,  gravel,  and  other  complaints  of  tho 
urinary  passages.  M.  G  'nJron  recommends  them  very  highly  as  a  febrifuge.  He  thinks 
they  are  most  ett'ectivo  when  allowed  to  ripen  and  begin  to  dry  on  the  stem.  He  usually 
administers  about  three  drachtns  daily  in  two  doses.  (Arch.  Gen.,  xxiii.  536.)  A  French 
physician  has  lately  published  a  pamphlet  on  gout,  in  which  he  strongly  recommends 
alkekengi  as  more  efficacious  even  than  colchicum.  He  takes  the  flowers  and  unripo 
fruit,  dries  and  pow.lers  them,  makes  the  powder  into  a  paste  with  water  and  a  little 
slaked  lime,  treats  the  mixture  with  boiling  alcohol,  and  finally  filters  and  evaporates  tho 
alcoholicliquid.  The  residue  is  given  in  the  form  of  pill,  made  with  solution  of  silicate 
of  soda  and  powdered  Tcur.rium  Chamsetlrys.  Five  or  six  of  the  pills  are  taken  daily. 
{Braithwaiie's  Rpfro.ipeet,  Am.  ed..  No.  46,  p.  214.)  From  six  to  twelve  berries,  or  an 
ouncT  of  the  expressed  juice,  may  be  taken  for  a  dose ;  and  much  larger  quantities  are 
not  injurious.  They  are  consumed  to  a  considerable  extent  in  some  parts  of  Europe  as 
food.  The  berries  of  the  PhysaLls  viscosa,  of  this  country,  are  said  by  Clayton  to  bo  re- 
markably diuretic.  W. 

PICHURIM  BE.\NS.  The  seeds  of  an  uncertain  tree  growing  in  Brazil,  Guiana, 
Vemz'.i  'la,  and  other  parts  of  South  America.  The  tree  has  been  supposed  to  be  the 
O'Mea  Pichurim  of  Kunth  (Lnnruif  Pin/inrim,  Richard,  Aydendron  Laurel,  Nees) ;  but 
its  position  in  either  of  these  genera  is  denied  by  F.  Nees  von  Esenbeck  ;  and  the  plant 
is  n  )vv  referred  to  the  genus  Nectanira  with  the  specific  name  Puchury.  There  appear 
to  bj  two  varieties  of  Nectanira  Puchury,  one  bearing  larger  and  the  other  smaller  fruit, 
and  distinguished  as  the  m/yor  and  minor.  Proftsssor  Carson,  of  the  University  of  Penn- 
sylvania, has  had  8p?cim>n^  of  the  fruit  and  other  parts  of  the  tree  sent  him,  sufficient 
to  verify  tho  ascription  of  the  Pichurim  beans  to  this  source.  (Am.  Journ.  of  Phnrm., 
xxvii.  885.)  The  bnans  are  the  kernels  of  the  fruit  separated  into  halves.  They  are 
ovat  '-oblong  or  elliptical,  flat  on  one  side,  convex  on  the  other,  of  a  grayish-brown  colour 
ext"rnally,  chocolate-coloured  within,  of  an  aromatic  odour  between  that  of  nutmegs 
and  sassafras,  and  of  a  spicy  pungent  tast.  There  are  two  kinds,  one  about  an  inch  and 
a  half  long  by  half  an  inch  in  breadth,  the  other  little  more  than  half  as  large,  rounder, 
and  of  a  dark-brown  c-dour.  The  former  are  said  by  Dr.  Carson  to  come  from  Brazil, 
the  latter  from  Von  'ziela,  and  may  bo  severally  the  product  of  the  varieties  of  the  tree 
above  referred  to.  [Ibid.,  p.  387.)  Bonastre  has  found  them  to  contain  a  concrete  volatile 
oil,  a  fatty  matter  of  the  consistence  of  butter,  stearin,  rosin,  brown  colouring  matter, 
fecula,  gum,  sugar,  and  lignin.  Their  virtues  depend  on  the  volatile  oil.  In  tho  American 
Journal  nf  Pharma^ry  for  .Inn.  1851  (p.  1),  Prof.  Procter  describes  a  liquid  product  brought 
fromS)uth  .\.m?rica,  known  as  ^^  the  native oH. of  laurel  or  aa.<i.tifra.s,"  or  '^^ aceyte de  sassa- 
fras,'' said  to  be  obtain3d  by  making  incisions  in  the  trunk  of  a  tree  growing  on  the 
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Orinoco.  As  described  by  Prof.  Procter,  it  is  an  oleo-resin,  of  the  sp.  gr.  0898,  of  a 
light  auburn  colour,  a  peculiar  penetrating  odour,  and  an  aromatic,  bitterish,  pungent, 
and  somewhat  camphorous  taste.  On  distillation,  almost  the  whole  passes  over  in  the 
shape  of  a  colourless  volatile  oil ;  a  small  proporti<Mi  only  of  resinous  matter  being  left 
behind.  This  oleo-resin  is  conjectured  to  be  the  same  as  that  employed  for  adulterating 
the  copaiba  exported  from  Maracaibo.  It  may  be  distinguished  from  copaiba  by  its 
ready  solubility  in  alcohol  of  0838,  and  by  the  fact  that  its  volatile  oil  is  acted  on  by 
pota.ssium.  It  is  believed  to  be  the  same  product  as  the  "native  oil  of  laurel "  described 
by  Pereira,  which  was  obtained  from  Demerara,  and  by  incisions  in  a  large  tree.  Prof. 
Carson,  on  comparing  with  it  a  specimen  of  oil  presented  to  him  as  obtained  from  the 
same  tree  with  the  fruit  above  mentioned,  has  no  hesitation  in  considering  them  as  iden- 
tical, and,  therefore,  in  referring  the  so-called  native  oil  of  laurel  to  Nectandra  Puchury. 
In  medical  properties  the  pichiirim  beans  resemble  the  common  aromatics,  and  may  be 
employed  for  the  same  purposes.  In  South  America  they  are  said  to  be  used  as  a  substi- 
tute for  nutmeg,  and  have  even  been  called  by  that  name.  They  are  rare  in  this  country. 
The  oil  obtained  from  the  tree  is  said  to  impart  its  odour  to  the  perspiration  and  urine, 
and  to  be  useful  in  rheumatism,  gout,  &c.  The  bark  is  sometimes  employed  as  a  tonic 
and  febrifuge.  W. 

PIMPINELLA  Q A.'XIF^KG A.  Small  Bm^net  Saxifrage  Sa.xifraga.  A  perennial  um- 
belliferous European  plant,  growing  on  sunny  hills,  and  in  dry  meadows  and  pastures.  The 
root  is  officinal  in  some  parts  of  Europe.  It  has  a  strong,  aromatic,  yet  unpleasant  odour, 
and  a  sweetish,  pungent,  biting,  aromatic,  bitterish  taste.  Its  active  constituents  are  vola- 
tile oil  and  an  acrid  resin.  It  is  considered  diaphoretic,  diuretic,  and  stomachic  ;  and  has 
been  used  in  chronic  catarrh,  asthma,  dropsy,  amenorrhoea,  &c.  The  dose  in  substance  is 
about  half  a  drachm,  and  in  infusion  two  drachms.  The  root  is  used  also  as  a  masticatory 
in  toothache,  as  a  gargle  in  palsy  of  the  tongue  and  in  collections  of  viscid  mucus  in  the 
throat,  and  externally  to  remove  freckles.  W. 

PINCKNEYA  PUBENS.  Michaux.  A  large  shrub  or  small  tree,  growing  in  South 
Carolina,  Georgia,  and  Florida,  in  low  and  moist  places  along  the  sea-coast.  It  is  closely 
allied,  in  botanical  characters,  to  the  Cinchome,  with  which  it  was  formerly  ranked  by 
some  botanists.  The  bark  is  bitter,  and  has  been  used  with  advantage  in  intermittent 
fever. "  Dr.  Law,  of  Gr€orgia,  cured  six  out  of  seven  cases  in  which  he  administered  it. 
The  dose  and  mode  of  preparation  are  the  same  with  those  of  cinchona.  The  chemical 
composition  and  medical  properties  of  this  bark  deserve  a  fuller  investigation  than  they 
have  yet  received.  W. 

PISCIDIA  ERYTHRINA.  Jamaica  Dogwood.  Dr.  William  Hamilton,  of  Plymouth, 
England,  in  a  communication  to  the  PliarmaceuticalJonrnal  (iv.76,  August,]  844),  speaks 
of  this  plant  as  a  powerful  narcotic,  capable  of  producing  sleep  and  relieving  pain  in  an 
extraordinary  manner.  He  had  noticed,  when  resident  in  the  We.<t  Indies,  the  use  of 
the  bark  of  the  root  in  the  taking  offish,  upon  which,  even  when  of  a  large  size,  it  ex- 
ercised a  very  strong  narcotic  effect.  He  was  induced  to  try  it  as  an  anodyne  in  tooth- 
ache, and  found  a  saturated  tincture  exceedingh'  efficacious,  not  only  aftbrding  relief 
when  taken  internally,  but  uniformly  curing  the  pain  when  introduced  upon  a  dossil  of 
cotton  into  the  carious  tooth.  The  bark  of  the  root,  to  be  eftectual,  should  be  gathered 
during  the  period  of  inflorescence  in  April.  "When  chewed  it  has  an  unplea.sant  acrimony 
like  that  of  mezereon.  It  yields  its  virtues  to  alcohol,  but  not  to  water.  The  formula 
emploj'ed  by  him  in  preparing!;  the  tincture  was  to  macerate  an  ounce  of  the  bark,  in 
coarse  powder,  in  four  fluidounces  of  rectified  spirit,  for  twenty-four  hours,  and  then  to 
filter.  The  dose  is  a  fluidrachm.  He  first  tried  it  on  himself,  when  labouring  under  se- 
vere toothache,  taking  the  quantity  mentioned  in  cold  water  on  going  to  bed.  He  first 
felt  a  violent  sensation  of  heat  internally,  which  gradually  extended  to  the  surface,  and 
was  followed  by  profuse  perspiration,  with  profound  sleep  for  twelve  hours.  On  awaking, 
he  was  quite  free  from  pain,  and  without  the  unpleasant  sensations  which  follow  a  dose 
of  opium.  W. 

PLANTA60  MAJOR.  Plantain.  A  well-known  perennial  herb,  growing  in  fields, 
by  the  road-sides,  and  in  grass-plots,  and  abounding  both  in  Europe  and  in  this  country. 
The  leaves  are  saline,  bitterish,  and  austere  to  the  taste;  the  root  saline  and  sweetish. 
The  plant  has  been  considered  refrigerant,  diuretic,  deobstruent,  and  somewhat  astrin- 
gent. The  ancients  esteemed  it  highly,  and  employed  it  in  visceral  obstructions,  hemor- 
rhages, particularly  from  the  lungs,  consumption,  dysentery,  and  other  complaints.  In 
modern  times  it  has  been  applied  to  similar  purposes,  and  the  root  is  said  to  have  proved 
useful  in  intermittents.  At  present,  however,  it  is  generally  believed,  to  be  very  feeble, 
and  is  little  used  internally.  As  an  external  application  it  has  been  recommended  in 
ulcers  of  various  kinds  and  in  indolent  scrofulous  tumours.  Among  the  vulgar  it  is  still 
much  used  as  a  vulnerary  and  as  a  dressing  for  blisters  and  sores'.    The  dose  of  the  ex- 

Eressed  juice  is  from  one  to  four  fluidounces.  Two  ounces  of  the  fresh  root  or  leaves  may 
e  boilsd  in  a  pint  of  water,  and  given  during  the  day.  Externally  the  leaves  are  appl'ed 
whole,  or  in  decoction.  Plantago  media  and  P.  lancifolia  or  rih-grafis,  which  are  also  in- 
digenous, possess  properties  similar  to  those  of  P.  Major,  and  may  be  used  for  the  same 
purposes. 
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UiidiT  the  namo  i<{  nemrn  psi/Uii,  tho.  sccdsi  of  sovornl  gpecici  of  Plnntago,  growing  in 
Kiin)|i<',  Mrt!  lifimi'liiiu'rt  kii|>l  ia  tlm  hIh>|is.  Tim  b«fnl  itrts  tliouo  of  J'lanlnifo  I'tyllium  or 
fUaivin-t,  wluoh  tjrows  in  tho  Soiilli  of  Kuropu  uiiJ  IJarlmry.  Tiioy  aro  nmjill,  uboui  u  liiiu 
lung  liv  liiilf  II  lino  in  brojidlli,  convex  on  oiiu  uiUt^,  concuvo  on  tlio  otiier,  flcu-oo loured, 
shining,  iiptdorous,  itnd  mmrly  tiistultM^,  bnt  inucilnginoiu  whun  chewed.  They  aro  de- 
mulcent itnd  eniolliont,  and  niiiy  be  utod  inturnully  und  cxturuully  in  the  samo  niannur 
a«  Hux^ieed,  whicli  they  clonely  roiteuiblu  in  inedicul  properties,  W. 

PLATINUM.  In  182t»  Prof.  Ginolin,of  Tubitigen,  niudo  experiments  to  dctermino 
tho  action  of  this  nu»tal  on  the  economy.  In  1841  Dr.  Ferdinand  Hoefer  publi»hcd  some 
obscrviilions  on  the  same  subject.  The  latter  experimented  cliiefly  with  the  bicliloridv, 
and  the  double  chloride  of  platinum  and  sodium.  They  are  both  ])oisonous;  tlie  bichlo- 
ride in  the  dose  of  15  grains,  the  double  chloride  in  that  of  30  grains.  When  a  concen- 
trated solution  of  the  bichloride  is  applied  to  the  skin,  it  produces  violent  itching,  fol- 
lowed bv  an  eruption.  Administered  internally  it  irritates  the  mucous  membrane  of  the 
etomach  and  occasions  headache.  The  double  chloride  has  no  action  when  externally 
Hpplie<l,  and,  when  given  internally,  operates  on  the  system  in  a  Icss  sensible  manner 
than  tho  bichloride.  It  p(»ssesses  the  power  of  augmenting  the  urine.  Dr.  Hoefer  ranks 
the  preparations  of  platinum  with  the  alteratives,  by  the  side  of  those  of  iodine,  arsenic, 
nnd  gold.  He  considers  them  particularly  suited  to  the  treatment  of  syphilitic  diseases  ; 
tho  bichloride  to  cases  of  long  standing  and  inveterate,  the  double  chloride  to  those 
which  are  recent.  The  dose  of  the  bichloride  is  from  half  a  grain  to  two  grains  twice  a 
day,  given  in  pill.  Eight  grains  may  be  made  into  sixteen  pills,  with  a  drachm  of  tho 
extract  of  guaiacum  woixl  of  the  French  Codex,  and  sufficient  powdered  liquorice  root. 
Of  these,  one,  two,  or  three  may  be  taken  morning  and  evening.  Tho  double  chloride 
may  be  pre|)ared  by  dissolving  five  grains  of  the  bichloride  nnd  eight  of  pure  chloride 
of  sodium  in  seven  fluidounces  of  gum-water;  and  the  whole  may  be  taken  by  table- 
spoonfuls  in  the  course  of  twenty-four  hours.  For  frictions  on  indolent  ulcers.  Dr.  Hoefor 
used  an  ointment  composed  of  sixteen  grains  of  the  bichloride,  thirty-two  grains  of 
extract  of  belladonna,  and  an  ounce  of  lard.  {Jouni.  de  Pharm.,  xxvii.  213.)  B. 

PLUMBAGO  EUROPjEA.  Leadwort.  Deniellaria.  A  perennial,  herbaceous  plant, 
growing  in  the  South  of  Europe.  It  has  an  acrid  taste,  and,  when  chewed,  excites  a  flow 
of  sjiliva.  This  is  particularly  the  case  with  the  root,  which  has  been  long  used  to  relieve 
toothache.  Hence  the  plant  derived  the  name  of  dodelaire,  by  which  it  is  known  in 
France.  A  decoction  of  the  root  in  olive  oil  has  been  highly  recommended  for  the  cure 
of  the  itch.  Writers  ditler  much  in  their  statements  in  relation  to  the  activity  of  tho 
plant,  some  speaking  of  it  as  a  rubefacient,  vesicator}*,  and  caustic,  and,  when  swallowed, 
as  violently  emetic,  and  liable  to  produce  dangerous  irritation  of  the  alimentary  canal; 
while  others  consider  it  nearly  inert.  Perhaps  tho  difterence  may  be  ascribed  in  part  to 
the  use  of  the  plant  in  the  recent  state  in  one  case,  and  dried  or  long  kept  in  the  other. 
A  orvstallizable,  acrid  principle,  c&WgUl  plumbagin,  has  been  extracted  from  the  root  by 
Dulong.  W. 

POLYPODIUM  VULGARE.  Common  Polypody.  A  fern  belonging  both  to  the  old 
and  new  continents,  and  growing  in  the  clefts  of  old  walls,  rocks,  and  decayed  trunks 
of  trees.  The  root,  which  is  the  part  considered  medicinal,  is  rather  long,  about  as  thick 
as  a  gooso-quill,  somewhat  contorted,  covered  with  brown,  easily  separable  scales,  fur- 
nished with  slender  radicles,  and  marked  by  numerous  small  tubercles.  As  found  in  the 
shops,  it  is  sometimes  destitute  of  the  scales  and  radicles.  Its  colour  is  reddish-brown 
witli  a  tinge  of  yellow,  its  odour  disagreeably  oleaginous,  its  taste  peculiar,  sweetish, 
pomowhat  bitter,  and  nauseous.  The  root  of  the  variety  growing  upon  the  oak  htvs  been 
preferred,  though  without  good  reasf)n.  It  was  deemed  purgative  by  the  ancients,  who 
employed  it  for  the  evacuation  of  bile  and  pituitous  humours  in  melancholic  and  mani- 
acal cases.  Modern  jdiysicians  have  used  it  in  similar  complaints,  and  as  a  pectoral  in 
chronic  catarrh  and  asthma.  At  present,  however,  it  is  scarcely  ever  employed,  being 
considered  nearly  inert.  It  was  given  in  doses  varying  from  a  drachm  to  an  ounce, 
usually  in  connection  with  cathartics.  W. 

POLYTRICHUM  JUNIPERINUM.  Hair-cap  Moss.  Robin's  Rye.  This  moss  is  a 
native  of  the  United  States,  and  abounds  in  New  England.  For  a  particular  description  of 
it,  the  reader  is  referred  to  a  communicj.ition  in  the  Am.  Journ.  of  Med.  Sci.,  N.  S.  (xxvii. 
2t)7),  by  Dr.  Wm.  Wood,  of  East  Windsor  Hill,  Connecticut,  who  speaks  in  very  strong 
terms  of  its  efficacy  as  a  diuretic,  having  found  it  the  most  successful  remedy  which  ho 
has  employed  in  the  treatment  of  dropsy.  He  infuses  a  large  handful  of  the  whole  plant 
in  water,  and  allows  the  patient  to  drink  freely  of  the  tea,  "the  more  so  the  better."  Dr. 
Ariel  Hunter,  of  Hyde  Park,  Vermont,  has  subsequently  given  additional  testimcmy  in 
its  favour  as  a  diuretic,  doing  good  service  in  dysury.  (A'.  J.  Med.  and  Surg.  RejMrter,  ix, 
417.)  W. 

POPULUS.  Poplar.  Several  trees  belonging  to  this  genus  have  attracted  some  atten- 
tion in  a  medical  point  of  view.  In  most  of  them  the  leaf-buds  arc  covered  with  a  resin- 
ous exudation,  which  has  a  peculiar,  agreeable,  balsamic  odour,  and  a  bitterish,  balsamic, 
somewhat  pungent  taste.    This  is  abundant  in  the  buds  of  Populus  nigra  or  the  black 
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the  tree  which  is  sometimes,  though  erroneously,  called  tacamahoc.  The  virtues  of  the 
poplar  buds  are  probably  analogous  to  those  of  "the  turpentines  and  balsams.  They  have 
been  used  in  pectoral,  nephritic,  and  rheumatic  complaints,  in  the  form  of  tincture;  and 
a  liniment,  made  by  macerating  them  in  oil,  has  been  applied  externally  in  local  rheu- 
matism. The  ungtientum  popuieum  of  European  pharmacy  is  made,  according  to  the  di- 
rections of  the  French  Codex  of  1837,  by  bruising  in  a  marble  mortar,  and  boiling  in 
2000  parts  of  lard,  with  a  gentle  fire,  till  the  moisture  is  dissipated,  250  parts,  each,  of  the 
fresh  leaves  of  the  black  poppy,  deadly  nightshade,  henbane,  and  black  nightshade  ;  then 
adding  of  the  dried  buds  of  the  black  poplar,  bruised,  375  parts;  digesting  for  24 
hours ;  straining  with  strong  expression  ;  and  finally  allowing  the  ointment  to  cool  after 
defecation.  This  is  an  anodyne  ointment,  occasionally  employed  in  Europe  in  painful 
local  afl:ections.  It  has  been  "^ascertained  that  poplar  buds  are  capable  of  imparting  a  prin- 
ciple to  ointments,  which  in  a  considerable  degree  obviates  their  tendency  to  rancidity. 

The  bark  of  certain  species  of  poplar  is  possessed  of  tonic  properties,  and  has  been  used 
in  intermittent  fever  with  advantage.  Such  is  the  case  with  that  of  P.  tremuloides  or  Ame- 
rican aspen,  and  of  P.  tremula  or  Ewopeanaspen.  In  the  bark  of  the  latter  Bracon  not  found 
salicin,  and  another  crystallizable  principle  which  he  named  popuiin.  It  is  in  these,  proba- 
bly,  that  the  febrifuge  properties  of  the  bark  reside.  They  may  be  obtained  by  precipi- 
tating a  saturated  decoction  of  the  bark  with  solution  of  subacetate  of  lead,  filtering,  pre- 
cipitating the  excess  of  lead  by  sulphuric  acid,  again  filtering,  evaporating,  adding  animal 
charcoal  towards  the  end  of  the  evaporation,  and  filtering  the  liquor  while  hot.  Salicin 
gradually  separates,  upon  the  cooling  of  the  liquor,  in  the  form  of  crystals.  If,  when  this 
principle  has  ceased  to  crystallize,  the  excess  of  sulphuric  acid  in  the  liquid  be  saturated 
by  a  concentrated  solution  of  carbonate  of  potassa,  the  popuiin  will  be  precipitated.  If 
this  be  pressed  between  folds  of  blotting-paper,  and  redissolved  in  boiling  water,  it  will 
be  deposited,  upon  the  cooling  of  the  liquid,  in  the  crystalline  state.  The  leaves  also  of  P 
tremula  aflbrd  popuiin,  and  more  largely  even  than  the  bark.  It  is  probable  that  both 
principles  exist  in  the  bark  of  P.  tremuloides,  and  other  species.  Salicin  is  described  un- 
der Salix.  Populiu  is  very  light,  purely  white,  and  of  a  bitter,  sweetish  taste,  analogous 
to  that  of  liquorice.  When  heated  it  melts  into  a  colourless  and  transparent  liquid.  It  is 
soluble  in  2000  parts  of  cold,  and  about  70  parts  of  boiling  water;  and  is  more  soluble 
in  boiling  alcohol.  Acetic  acid  and  the  diluted  mineral  acids  dissolve  it,  and,  upon  the 
addition  of  an  alkali,  let  it  fail  unchanged.  Piria  regards  it  as  a  complex  body,  consist- 
ing of  benzoic  acid,  saUgenin,  and  glucose.  (See  Am.  Journ.  of  PJiarm.,  xxiv.  240.)  Of 
these  principles  saligenin  and  glucose  have  been  found  in  salicin  ;  and  it  was  inferred  that, 
by  separating  benzoic  acid,  popuiin  might  be  converted  into  salicin.  This  has  been  efi'ected 
by  Pr'ria.  When  popuiin  is  boiled  with  baryta  water  or  milk  of  lime,  the  benzoic  acid  pre- 
cipitated by  .sesquichloride  of  iron,  the  excess  of  iron  removed  by  lime,  and  the  excess  of 
lime  by  carbonic  acid,  the  remaining  liquid  yields  salicin  on  evaporation.  The  same  con- 
version may  be  effected  by  heating  popuiin  with  an  alcoholic  solution  of  ammonia  to  212°. 
Piria  obtained  from  popuiin  28-9  per  cent,  of  benzoic  acid.  (PJiarm.  Journ.,  xv.  378.)  Dr. 
T.  L.  Phipson,  basing  his  experiments  upon  the  results  of  Piria,  lias  succeeded  in  prepar- 
ing popuiin  artificially  by  combining  salicin  and  benzoic  acid.  Nothing  more  is  necessary 
than  to  dissolve  the  two  substances  in  alcohol,  and  to  concentrate  the  solution.  Crystals 
are  formed  having  all  the  characters  of  popuiin,  and  consisting  of  salicin  and  benzoic  acid 
combined  in  the  proportion  of  their  equivalents.  [Chem.  News,  Dec.  6,  1862,  p.  278.)    W. 

PORTULACA  OLERACEA.  Garden  Purslane.  An  annual  succulent  plant  growing 
in  gardens  and  cultivated  grounds,  in  the  United  States,  Europe,  and  most  other  parts  of 
the  globe.  It  has  an  herbaceous,  slightly  saline  taste,  and  is  often  used  as  greens,  being 
boiled  with  meat,  or  other  vegetables.  It  is  considered  a  cooling  diuretic,  and  is  recom- 
mended in  scurvy,  and  affections  of  the  urinary  passages.  The  seeds  have  been  thought 
to  be  anthelmintic  ;  but  they  are  tasteless  and  inert.  W. 

POTENTILLA  REPTANS.  Cinquefoil.  A  perennial,  creeping,  European  herb,  with 
leaves  which  are  usually  quinate,  and  have  thus  given  origin  to  the  ordinary  name  of  the 
plant.  The  root  has  a  bitterish,  styptic,  slightly  sweetish  taste,  and  was  formerly  used  in 
diarrhcea,  and  other  complaints  for  which  astringents  are  usually  prescribed.  W. 

POWDER  OF  ALGAROTH.  Pnlvis  Algarothi.  Oxrjchloride  of  Antimony.  Nitromu- 
rinf.ic  O.vide  of  Antwnony.  This  powder  is  formed  by  dissolving  tersulphuret  of  antimony 
in  muriatic  acid,  assisting  the  action,  at  first,  by  a  gentle  heat,  which  must  be  gradually 
increased  to  ebullition;  and  then  pouring  the  resulting  solution,  when  cold,  into  a  large 
quantity  of  water.  By  a  double  decomposition  between  the  tersulphuret  and  acid,  sulphu- 
retted hydrogen  is  given  off  copiously  with  effervescence,  and  a  solution  of  terchloride  of 
antimony  is  formed.  When  this  is  thrown  into  water,  the  greater  part  of  the  terchloride 
is  converted,  by  the  elements  of  that  liquid,  into  muriatic  acid,  which  remains  in  solution, 
and  teroxide  of  antimony,  which  precipitates  in  unior  with  the  remainder  of  the  terchlo- 
ride as  the  powder  of  Aljraroth. 
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Propertien,  ife.  Thi«  18  n  wliito  powder,  hiivin*;  a  cryatallino  appoArnnce  if  left  long  in 
coiitHct  with  tlio  solution  from  wliii-li  it  is  itriicipitiitod.  VViiuii  exposed  to  a  red  heut  it 
lu>it*ii,  niid  t'orm^  a  yellow  li(|iiid,  wliieli,  on  coolinji;,  concreted  into  a  gruyinh  cryMtullinu 
masts  of  u  pearly  ai^puct.  Its  u:«uiil  compohition  in  reprcKunted  by  the  formula  2SbU,,ShCl, 
-f  Ht).  It  was  formerly  used  in  the  preparation  of  tartar  emetic,  but  has  been  HUpersedod 
for  this  purpose  by  the  pure  teroxide.  It  has  also  been  used  in  medicine;  but,  owing  to 
its  unequal  operation,  has  been  pro|>»!rIy  laid  aside.  It  is  liable  to  contain  tcrsulphuret  of 
arsenic  (orpiment),  unless  when  ol»lained  from  the  distilled  concrete  terchloride  of  anti- 
mony.  (Larocque,  Juurn.  tie  I'harm.,  March,  1849.)  iJ. 

PRKNANTllKS  SKKPENTAKIA.  Lion'sFoot.  This  is  a  perennial,  indigenous  herb, 
growing  in  the  mountainous  districts  of  Virginia  and  North  Carolina.  It  belongs  to  .Vy/»- 
geitesia  ^E'/uali.i  in  the  scxuiil  system,  and  to  the  natural  family  of  Chicoraceae.  Ihe  genus 
IS  characterized  by  its  "  four-tlowered  noddinjj  heads,  its  cylindric  involucre  calyculate  at 
Iho  base,  its  subterete  unbeaked  akenea,  its  scabrous  pappus  in  several  series,  and  its  naked 
reorptacle."  This  particular  species  has  rough  dentate  leaves,  of  which  the  radical  are 
palmate,  the  cauline  with  long  footstalks,  sinuate  pinnatifld,  disposed  to  bo  three-lobed, 
with  the  middle  lobe  three-yiarted,  the  upper  lanceolate.  The  racemes  are  terminal,  some- 
what panicled,  short,  and  nodding,  with  an  eight-cleft  calyx,  and  twelve  florets.  {Pum/i.) 
Dr.  Darlington  considers  this  a  variety  of  Prennnilies  alba.  It  is  about  two  feet  high,  with 
purple  flowers.  Pursh  speaks  of  it  as  in  great  repute  among  the  inhabitants  of  the  re- 
gions it  inhabits  as  a  remedy  for  tlie  biio  of  poisonous  serpents,  and  relates  a  case  in  which 
he  had  seen  it  used  etlectively.  The  milky  juice  of  the  plant  was  taiicn  internally,  and 
the  leaves  steeped  in  water  were  applied  to  the  wound  and  frequently  changed.  In  Octo- 
ber, 1849,  the  author  received  a  specimen  of  a  plant  from  Dr.  Ncwsom  J.  Pittman,  of  N. 
Carolina,  with  the  information  that  he  had  employed  it  in  ten  or  twelve  cases  of  the  bite 
of  the  rattlesnake  with  uniform  success.  He  gave  internally  a  decoction  of  the  root,  which 
ia  extremely  bitter.  This  plant  was  the  Prenanlhes  Sei-pentaria  of  Pursh.  W. 

PROPYLAMIA.  Propylamin.  Secalia.  Secalin.  Under  the  head  of  Ergota  (/)a(7C  377), 
allusion  has  been  already  made  to  a  volatile  alkaloid  discovered  by  Winckler  in  the  ergot 
of  rye,  and  therefore  denominated  by  him  secalin.    This  has  since  been  identified  with 

firopylamia  previously  discovered  in  herring-pickle;  a  fact  which  explains  the  lishy  odour 
ong  known  as  one  of  the  characteristics  of  ergot.  The  same  alkaloid  has  been  obtained 
as  an  artificial  product  from  narcotina  (see  page  637),  codeia,  cod-liver  oil,  and  other 
substances,  and  has  been  found  in  saline  combination  in  the  flowers  of  Crataegus  oxycan- 
tha,  Sorbus  aucuparia,and  one  or  more  species  of  Chenopodium.  The  mode  of  obtaining 
it  from  ergot  has  been  described  in  Part  I.  {page  381).  The  following  method  of  pro- 
curing it  from  herring-pickle  has  been  published  by  Prof.  Procter  in  the  Amei-ican  Jour- 
nal of  Pfvarmacy  (March,  1859,  p.  127).  Herring-pickle  procured  from  the  dealers  in  salt 
fi.*h,  having  been  mixed  with  sufficient  potassa  to  render  the  liquid  strongly  alkaline,  is 
introduced  into  a  retort  or  alembic,  and  heated.  The  vapours  are  condensed  in  a  receiver 
containing  distilled  water  duly  refrigerated,  and  the  heat  is  continued  until  the  distillate, 
as  it  forms,  ceases  to  have  the  odour  of  herrings.  The  condensed  liquid,  which  contains 
the  propylamia  separated  by  the  potassa  from  its  saline  combination  in  the  pickle,  is  now 
neutralized  with  muriatic  acid,  and  carefully  evaporated  to  dryness.  Ammonia,  which 
comes  over  and  is  condensed  with  the  propylamia,  combines  like  it  with  the  muriatic 
acid,  and  the  dry  salt  obtained  is  a  mixture  of  the  muriates  of  both  these  bases.  This  is 
exhausted  with  absolute  alcohol,  which  dissolves  the  muriate  of  propylamia,  and  leaves 
the  muriate  of  ammonia.  If  the  alcoholic  solution  be  treated  with  hydrate  of  lime,  pro- 
pylamia in  vapour  is  given  out  abundantly  with  very  little  heat,  and  may  be  condensed 
in  a  receiver,  which  should  be  kept  well  cooled.  The  process  may  be  simplified,  as  sug- 
gested by  Prof.  Procter  in  a  subsequent  number  of  the  journal  (May,  1859,  p.  222),  by  acid- 
ulating the  liquid  in  the  receiver  with  muriatic  acid,  added  gradually  as  the  acid  becomes 
neutralized,  thus  directly  forming  the  muriate,  which  may  be  obtained  crystallized  by  sub- 
sequent coneentration,  and,  if  necessary,  freed  from  the  accompanying  muriate  of  ammo- 
nia in  the  manner  already  mentioned.  In  consequence  of  the  volatility  of  propylamia, 
it  is  better  kept  in  the  state  of  the  muriate  ;  and  this  may  either  be  used  by  the  physician, 
or  extemporaneously  converted  into  propylamia,  should  it  be  wanted,  by  adding  an  equiv- 
alent of  solution  of  potassa.  The  pure  muriate  may  be  obtained  by  the  concentration  of 
the  alcoholic  solution,  formed  as  one  of  the  steps  of  the  preceding  process.  Propvlamia 
is  a  colourless  transparent  liquid,  of  a  characteristic  odour,  usually  attended  with  some 
pungency,  which  may  possibly  be  ascribed  to  the  ammonia  frequently  mixed  with  it.  It 
\i  soluble  in  water  and  alcohol,  has  a  strong  alkaline  reaction,  and  forms  crystallizablo 
salts  with  the  acids.  If  the  end  of  a  glass  rod,  previously  dipped  into  muriatic  add,  be 
held  over  the  open  mouth  of  a  vial  containing  it,  a  white  cloud  of  the  muriate  will  bo 
seen,  as  in  the  case  of  ammonia.  Though  most  of  the  salts  of  propylamia  are  soluble  in 
water  and  alcohol,  the  sulphate  is  wholly  insoluble  in  the  latter  of  these  nien.«trua. 
(  Winckler.)  Propylamia  consists  of  carbon,  hydrogen,  and  nitrogen  ;  and  its  formula  is 
C„HgN,  which  is  represented  by  one  eq.  of  propylene  and  one  of  ammonia  C,H„NH„or 
one  of  propvl  and  one  of  amidogen  C,H,,NH2, 
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Dr.  Awenarius,  of  St.  Petersburg,  Russia,  first  called  attention  to  the  use  of  propyla- 
mia  in  rheumatism,  for  which  he  considered  it  a  specific  ;  so  much  so  that  a  case  of 
doubtful  rheumatism  might  be  diagnosticated  by  the  successful  use  of  this  remedy  in  the 
course  of  a  few  days.  Between  March,  1854,  and  June,  18.56,  he  treated  in  the  Hosjntal 
Kalinkin  in  St.  Petersburg,  250  cases  of  rheumatism  with  success.  Some  of  the  cases 
were  acute,  some  chronic,  many  metastatic,  with  pericardial,  pleuritic,  and  meningeal 
complications;  and  hemiplegic  and  paraplegic  cases  were  not  wanting  ;  but  all  recovered. 
Ill  the  acute  cases  the  pain  and  fever  disappeared  in  a  day  or  two.  He  mixed  25  drops  of 
iiropylamia  with  six  fluidounces  of  distilled  water,  fiavoured  if  necessary  with  sugar  and 
oil  of  peppermint,  and  gave  a  tablespoonful  every  two  or  three  hours,  taking  care  that  the 
alkaloid  was  pure  and  freshly  prepared.  [Ann.  de  Tlierap.,  1859,  p.  74.)  Confirmatory 
statements  from  various  sources  have  since  been  published ;  and  the  remedy  has  been 
found  serviceable  in  other  painful  affections.  Dr.  B.  F.  Eaton,  of  Barnet,  Vermont,  has 
given  in  the  Boston  Medical  and  Surgical  Journal  an  account  of  a  severe  case  of  neuralgia 
of  the  face,  in  which  the  pain  appeared  to  have  been  entirely  subdued  by  it  in  less  than 
24  hours.  After  using  it  for  about  three  days,  the  patient  was  seized  with  vomiting,  accom- 
panied with  faintness,  and  excessive  thirst ;  but  wliether  these  phenomena  were  the  effects 
of  the  propylamia  could  not  be  determined.  (See^m.  Journ.  of  Pharm.,  May,  1862,  p.  277.) 
Experiments  are  wanting  to  show  the  precise  physiological  properties  of  this  alkaloid  : 
and  how  far  or  in  what  manner  it  may  prove  deleterious  in  overdoses.  There  is  probably 
no  better  plan  of  administering  the  remedy  than  that  recommended  by  Dr.  Awenarius; 
namelv,  in  watery  solution.  A  solution  of  24  drops  in  six  fluidounces  of  peppermint 
water,' with  two  drachms  of  sugar,  may  be  given  in  the  dose  of  half  a  fluidounce,  equiva- 
lent to  two  drops  of  the  alkaloid,  every  two  hours  in  the  more  acute  cases.  Or  36  grains 
of  the  muriate  may  be.  substituted  in  the  mixture  for  the  24  drops  of  this  alkaloid,  and  6 
fluidrachms  of  the  solution  of  potassa  added.  This  would  give,  with  each  dose  of  the 
])rop}'lamia,  three  or  four  grains  of  chloride  of  potassium,  which  could  have  no  material 
effect,  and  certainly  none  of  an  injurious  character.  W. 

PEUNELLA  VULGARIS.  Self-heal.  Heal-all.  A  small  perennial  labiate  plant, 
common  both  in  Europe  and  the  United  States,  growing  especially  by  the  waysides.  It 
is  inodorous,  but  has  an  austere  bitterish  taste.  The  herb  in  flower  was  formerly  used,  in 
the  state  of  infusion  or  decoction,  in  hemorrhages  and  diarrhoea,  and  as  a  gargle  in  sore- 
throat.  In  this  country  it  is  not  employed  in  regular  practice.  W. 

PSORALEA  EGLANDULOSA.  {Elliot.)  P.  Melilotoides.  (Mic/mMa;.)  Congo  Root. 
Bob's  Root.  Samson^s  Snakeroot.  (See  Psoralea  melilotoides,  Gray\'i  Manual  of  Botany, 
revised  ed.,  p.  94.)  This  leguminous  plant,  a  foot  or  two  high,  which  grows  wild  in  Ohio 
westward  to  Illinois,  and  in  Virginia  southward,  has  been  brought  into  notice  as  a  remedy 
by  Dr.  John  P.  Mettauer,  of  Prince  Edward's  Court-House,  Va.  The  root,  which,  accord- 
ing to  Dr.  Mettauer,  is  the  most  active  part  of  the  plant,  is  spindle-shaped,  generally 
smaller  than  the  little  finger,  and,  when  dry,  of  a  light-brown  colour,  and  corrugated  on 
the  surface.  It  has  a  feeble,  pleasantly  aromatic  odour,  and  a  bitterish,  pungent,  aromatic, 
and  not  disagreeable  taste.  The  ligneous  fibres  of  the  root  are  inter.spersed  with  starchy 
matter,  which  renders  it  liable  to  the  attack  of  worms.  The  leaves,  which  are  trifoliate, 
with  oblong-lanceolate  leaflets,  have  a  taste  analogous  to  that  of  the  root,  and  little  infe- 
rior in  strength.  Both  root  and  leaves  yield  their  virtues  to  water  and  to  alcohol;  but 
the  latter  is  the  most  efiicient  menstruum.  The  season  for  collecting  the  plant  is  when 
it  is  in  flower,  which,  in  Virginia,  is  from  the  first  of  June  to  the  middle  of  July.  To  pre- 
vent the  action  of  worms,  the  roots,  after  having  been  dug  up,  carefullj-  washed,  and  then 
dried  in  the  shade,  should  be  exposed  for  a  few  days  to  the  sun,  or  for  half  an  hour  to 
120°  F.  in  an  oven. 

Dr.  Mettauer  states  that  the  psoralea  is  a  gently  stimulant  tonic,  with  some  influence 
over  the  nervous  system  analogous  to  that  produced  by  tea.  He  considers  it  as  peculiarly 
applicable  to  subacute  irritations  of  the  alimentary  mucous  membrane,  especially  when 
in  some  degree  involving  the  mesenteric  glands,  and  attended  with  diarrhaa.  It  has  been 
much  and  very  advantageously  employed  by  the  negroes  of  the  South,  in  an  affection 
known  among  them  by  the  name  of  "poison,"  characterized  by  diarrhoea,  emaciation, 
anorexia,  exceeding  dryness  and  huskiness  of  the  skin,  a  heavily  furred  or  unnaturally 
clean  tongue,  a  hectic-like  fever,  thirst,  sunken  eyes  with  remarkable  whiteness  of  the 
conjunctiva,  a  peculiar  bleaching  of  the  skin  in  the  advanced  stages,  frequently  cough,  a 
small  and  generally  accelerated  pulse,  depressed  spirits,  and  great  debility  ;  symptoms 
which  strongly  indicate  tuberculous  deposition  in  the  abdomen.  In  this  affection, the  psoralea 
lias  proved  eminently  serviceable.  The  usual  mode  of  exhibition  is  that  of  tincture,  which 
maybe  made  by  digesting,  for  fourteen  days,  four  ounces  of  the  bruised  or  coarsely  pow- 
dered root  with  a  pint  of  diluted  alcohol.  A  compound  tincture  issometimes  used,  made 
by  adding  to  the  above  ingredients  three  drachms  of  the  bruised  root  of  Gilleniatrifoliata, 
half  an  ounce  of  that  of  Apocynum  androssemifolium,  and  two  drachms  of  chamomile 
flowers.  The  dose  of  the  tincture  is  from  three  to  six  fluidrachms,  which  may  be  given 
three  times  a  day,  in  a  cupful  of  infusion  of  green  willow  twigs  or  fresh  leaves  of  the 
mistletoe  ;  the  former  being  preferred  in  the  state  of  diarrhoea,  the  latter  in  cases  attended 
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with  norvims  disorder  ntul  diminished  iirino.  Dr.  Metttuier  rpcommpndu  tho  psoralca  iiIm) 
in  dypepniH,  e«|M'('iiilly  when  alti'ndfd  wilh  nuuitfa  and  voiiiitint;  after  niculg.  For  tho 
•tati'iniMiti'  in  this  article  we  are  indebted  alnioHt  exclusively  to  the  paper  of  Dr.  Mettaiier, 
contained  in  tho  Jinaton  Med.  and  Sunj.  Jottrn.  (Oct,  8,  1807,  p.  185),  to  which  the  reader 
is  referred  for  further  information  on  tho  subject.  W. 

PTELK.V  TRIFOLIATA.  Wafer-ash.  Winpseed.  Shrubby  Trefoil.  Hop-tree.  (Soe 
0-ray'H  Miimiul  of  liotnuy,  revised  edition,  p.  75.)  This  u  a  Hhriib,  six  or  eight  feet  in 
height,  growing  in  rocky  places  from  Pennsylvania  to  Wisconsin. and  southward.  General 
itttention  seems  to  have  been  first  called  to  it  by  Dr.  O.  F.  Potter,  in  the  .S7.  JjOiiia  Me4'u-al 
Jitporier  (i.  9) ;  and  tothis  paper, and  toanother  by  Justus  Steer,  Ph.D., in  thesame  journal 

iMay,  18<i7),  wo  are  indebted  mainly  for  tlie  following  statt-nients.  The  flowers  have  a 
isagreeable  odour;  and  the  fruit,  which  is  bitter,  is  said  to  be  sometimes  used  as  a  sub- 
stitute for  hops.  The  bark  of  tho  root  is  the  part  used  in  medicine.  When  dried,  itc<»me8 
in  cylindrical  rolls  orquills,  one  or  two  lines  in  diameter,  and  from  one  to  several  inches 
long,  of  a  light-brownish  colour,  irregularly  wrinkled,  and  covered  with  a  thin  epidermis. 
Internally  it  is  yellowish-white,  but  darkens  by  exposure.  It  has  a  peculiar  somewhat  aro- 
matic smell,  and  a  bitter,  persistently  pungent,  and  slightly  acrid,  yet  not  disagreeable 
taste.  It  yields  its  virtues  to  water,  but  more  readily  to  alcohol.  It  is  said  to  have  been 
much  employed  of  late,  among  tho  physicians  of  the  Western  States,  in  the  treatment  of 
dyspepsia,  and  generally  in  diseases  requiring  tonics,  to  which  class  the  ptelea  belongs. 
Dr.  Potter  considers  it  a  valuable  and  reliable  remedy.  He  has  long  used  it  in  thedebilitv 
following  low  fevers,  and  especially  connected  with  gastro-intestinal  irritation,  to  whick 
it  seems  to  be  peculiarly  applicable  from  its  mild  and  unirritating  qualities.  It  exercises 
a  soothing  influence  on  the  stomach,  which  receives  it  when  rejecting  other  tonics;  while 
it  promotes  the  appetite,  invigorates  digestion,  and  helps  greatly  tore-establish  health  in 
convalescence.  Dr.  Potter  uses  a  tincture,  made  bj'  macerating  six  ounces  of  the  bark  and 
half  an  ounce  of  ginger  in  two  quarts  of  whisky,  which  he  gives  in  the  dose  of  one  or  two 
tdblespoonfuls  three  times  a  day.  (N.  Y.  Med.  Jonrn.,  ii.  184.)  The  bark  has  been  exam- 
ined chemically  by  Mr.  Steer,  who  found  it  to  contain,  besides  other  ingredients,  an  oleo- 
resin,  of  an  acrid  and  bitter  taste,  and  an  odour  recalling  that  of  the  bark,  .starch,  albu- 
men, a  yellow  colouring  substance,  and  salts  of  lime,  potassa,  and  iron.  He  also  extracted 
from  it  the  alkaloid  berberin  (berberid),  which  is  prooably  the  tonic  principle,  while  the 
oleo-resin  may  impart  to  the  bark  somewhat  stimulant  properties.  {Am.  Journ.  of  Phann., 
Julv,  1867,  p.  337.)  See  also  a  paper  by  Mr.  G.  M.  Smyser,  in  the  same  journal  (1862,  p. 
198).  W. 

PULMONARIA  OFFICINALIS.   Lungwort.    An  herbaceous  perennial,  European 

Elant,  sometimes  cultivated  in  this  country  in  gardens.  The  leaves  are  inodorous,  and 
ave  an  herbaceous,  somewhat  mucilaginous,  and  feebly  astringent  ta.ste.  They  have 
been  considered  pectoral  and  demulcent,  and  employed  in  catarrh,  hiemoptysis,  consump- 
tion, and  other  aft'ections  of  the  chest;  but  their  virtues  are  doubtful,  and  they  were 
probably  used  in  pectoral  complaints  as  much  on  account  of  the  supposed  resemblance 
of  their  speckled  surface  to  that  of  the  lungs,  as  from  the  possession  of  any  positively  use- 
ful properties.  W. 

PUMICE  STONE.  Pumex.  A  very  light  porous  stone,  found  in  the  vicinity  of  active 
and  extinct  volcanoes,  and  believed  to  have  been  thrown  up  during  their  eruption.  The 
pumice  stone  of  commerce  is  said  to  be  obtained  chiefly  from  Lipari.  It  is  used  whole, 
in  the  manner  of  a  file,  for  removing  the  outer  surfaces  of  bodies,  or  for  rubbing  down 
inequalities,  and,  in  the  state  of  powder,  for  polishing  glass,  metals,  stones,  &c.;  purposes 
to  which  it  is  adapted  by  the  hardness  of  its  particles.  W. 

PYRETHRUM  PARTHENIUM.  (Willd.)  Matricaria  Parthenium.  (Linn.)  Chry.'<. 
anthemum  Parthenium.  (Parsoon.)  Feverfew.  A  perennial  herbaceous  plant,  about  two 
feet  high,  with  an  erect,  branching  stem,  pinnate  leaves,  oblong,  obtu.sed,  gashed,  and 
dentate  leaflets,  and  compound  flowers  in  a  corymb  upon  branching  peduncles.  It  is  a 
native  of  Europe,  but  cultivated  in  our  gardens.  The  whole  herbaceous  part  is  used. 
The  plant  has  an  odour  and  taste  analogous  to  those  of  chamomile,  which  it  resembles 
also  tn  tho  appearance  of  its  flowers,  and  in  its  medical  virtues.  According  to  Zeller,  a 
pound  of  it  yields  4-8  grains  of  volatile  oil.  (Cent.  Blatt,  1855,  p.  205.)  Though  little  em- 
ployed, it  is  undoubtedly  possessed  of  useful  tonic  properties.  The  flowers  of  this  and  of 
K  closely  resembling  species,  Matricaria  parikenoides  (Desf.),  are  said  to  be  used  in 
France,  to  a  considerable  extent,  indiscriminately  with  those  of  the  true  chamomile 
plant,  Anthemis  nobilis,  which  they  closely  resemble,  especially  when  double.  They 
may,  however,  be  distinguished,  in  this  state,  by  their  peculiar  odour^  their  smaller  re- 
ceptacle, which  is,  moreover,  rounded  and  flattened  above,  instead  of  being  conical  and 
somewhat  pointed  as  in  the  Anthemis,  and  by  the  tubular  five-toothed  central  florets, 
which  in  the  chamomile  are  small,  few,  and  scarcely  visible,  but,  in  the  two  species  of 
Pyrethrum,  are  large,  verj'  numerous,  and  very  long.  Two  other  species  of  Pyrethrura 
P.  roaeum  and  P.  carneum,  have  recently  come  into  notice,  as  the  source  of  the  Persiau 
insect  powder.  [Hcq  Insect  Powder,  p.  1619.)  W. 

PYROACETIC  SPIRIT.  Pyroacetic  Ether.  Acttone.  This  substance  maybe  obtained 
by  carefully  distilling  acetate  of  lime,  and  rectifying  the  product  by  repealed  distillationa 
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from  quicklime  in  a  water-bath,  until  the  boiling  point  becomes  stationary,  whereby  it 
is  freed  from  water  and  cmpyreumatic  oil.  It  is  a  colourless,  volatile,  inflammable  liquid, 
liavin?  a  i)oculiar  penetrating  smell,  and  a  pungent  taste  like  that  of  peppermint.  Its 
specific  gravity  is  0-792,  and  boiling  point  132°.  As  found  in  the  shops,  its  density  is  not 
generally  lower  than  0820.  It  is  miscible  in  all  proportions  with  water,  ether,  and  alco- 
hol, without  disturbing  its  transparency.  If  it  becomes  turbid  when  mixed  with  water, 
the'fact  shows  that  it  contains  cmpyreumatic  oil.  It  has  been  confounded  with  pyroxylic 
.spirit,  from  which  it  is  distinguished  by  its  inability  to  dissolve  a  saturated  solution  of 
chloride  of  calcium,  which  is  'instantly  dissolved  in  pyroxylic  spirit.  {Scanlmi.)  Its  forni- 
uhi  is  C3H3O;  while  that  of  pyroxylic  spirit  is  C^H^O.^.  In  constitution  it  bears  con- 
siderable resemblance  to  alcohol.  Thus,  its  formula  doubled  is  CgHgO^,  and  that  of  alco- 
hol is  C^lfiy  ^^  ^^^^  thought  at  one  time  that  the  substance  brought  to  the  notice  of 
the  profession  by  Dr.  John  Hastings,  of  London,  under  the  name  of  naphtha,  as  a  remedy 
for  pulmonary  consumption,  was  pyroacetic  spirit;  but  it  now  appears  to  be  .settled 
that  what  he  intended  was  pyroxylic  spirit.  (See  Methylic  Alcohol,  page  1642.)  There 
is  no  doubt  that  these  spirits  were  used  indiscriminately  in  the  therapeutic  trials  which 
grew  out  of  the  publication  of  Dr.  Hastings'  book;  but  no  exact  experiments  have  been 
made,  so  far  as  we  know,  to  determine  the  precise  physiological  action  of  pyroacetic 
spirit.  B. 

In  the  arts,  it  is  proposed  to  use  acetone  in  the  preparation  of  varnish.  Though  some 
substances  employed  for  this  purpose,  as  dammar,  yellow  amber,  and  caoutchouc,  are 
almost  insoluble  in  this  fluid,  it  dissolves  with  great  facility  mastic  and  sandarac ;  and 
a  solution  of  the  former  of  these  resins  in  pyroacetic  spirit  constitutes  a  brilliant  and 
beautiful  varnish.  Wiederhold  thinks  that  it  may  be  advantageously  used  in  the  resto- 
ration of  oil-paintings  which  have  become  deteriorated  by  age,  in  consequence  of  the 
varnish  having  become  partially  opaque.  Acetone,  carefully  applied,  immediately  dis- 
solves this  opaque  varnish,  which  afterwards  redisposes  itself  on  the  picture,  assuming 
a  vitreous  state  upon  the  solidification  of  the  solution.  [Chem.  News,  March  17,  1865, 
p.  128.)  W. 

PYROGALLIC  ACID.  Pyrogalline  or  Gall'me  (Rosing).  This  substance  has  recently 
acquired  some  importance  as  an  agent  in  photography.  It  is  one  of  the  results  of  the 
igneous  decomposition  of  gallic  acid,  and  may  be  obtained  by  submitting  extract  of 
galls  to  the  same  treatment  as  that  used  for  preparing  benzoic  acid  from  benzoin.  The 
vapours  of  pyrogallic  acid  rise,  and  condense  on  the  upper  surface  of  the  paper  dia- 
phragm. The  chief  difficulty  in  the  process  is  properly  to  regulate  the  heat;  as  at  a  high 
temperature  this  acid  passes  rapidly  into  mctagallic  acid, and  thusthejiroductisdiminished. 
According  to  Lowig,  it  is  best  prepared  by  heating  gallic  acid,  previously  dried  at 
212°  F.,  in  a  glass  retort,  by  means  of  a  chloride  of  zinc  bath,  to  410°  F.,  when  the  pure 
acid  sublimes.  Liebig  recommends  another  method,  calculated  especially  to  obviate  the 
effects  of  heat,  which,  with  all  the  details,  maybe  seen  in  the  Am.  Journ.  of  PJiarm.  for 
July,  1857  (p.  338).  In  the  same  journal  (July,  1854,  p.  362)  are  the  details  of  a  process 
by  H.  Gruneberg,  of  the  character  of  the  one  first  referred  to  above,  by  which  he  ob- 
tained from  50  pounds  of  Chinese  galls  2  pounds  of  the  acid.  It  is  stated  by  MM.  de 
Luynes  and  Espandiou  that,  in  the  ordinary  method  of  obtaining  pyrogallic  acid,  much 
of  the  acid  is  lost.  According  to  Pelouze,  gallic  acid,  when  heated  to  410°  F.,  is  resolved 
completely  into  carbonic  and  pyrogallic  acids  ;  and  the  proportion  of  the  latter  acid  pro- 
duced ought  to  be  very  nearly  75  per  cent.  But  the  processes  in  use  jneld  only  25  per 
cent.;  the  pyrogallic  acid  itself  undergoing  rapid  decomposition  at  an  elevated  tempera- 
ture. MM.de  Luynes  and  Espandiou  have  succeeded  in  preventing  this  loss  by  decomposing 
gallic  acid  in  water  under  pressure,  instead  of  dry  sublimation.  Gallic  acid  is  introduced 
into  a  bronze  boiler  with  twice  or  three  times  its  weight  of  water;  the  temperature  is 
raised  to  a  point  from  392°  to  410°  F.,  and  maintained  at  that  point  for  half  an  hour, 
when  the  liquid  is  allowed  to  cool.  The  boiler  now  contains  a  slightly  coloured  solution 
of  pyrogallic  acid.  This  is  heated  with  a  little  pure  animal  charcoal,  filtered,  evaporated 
.«ufRciently,  and  set  aside  to  crystallize.  The  crystalline  mass  obtained  is  somewhat  co- 
loured. To  obtain  it  entirely  white,  nothing  morels  necessary  than  to  distil  in  a  vacuum. 
The  product  is  quite  75  per  cent.  The  carbonic  acid  escapes  through  the  joinings  of  the 
apparatus,  while  the  watery  vapour  is  retained.  (See^m.  Journ.  of  P/^arm.,  J  an.  1866,  p.  22.) 

Pyrogallic  acid  is  in  white,  shining  scales,  inodorous,  very  bitt(>r,  soluble  in  three  and 
ahalf  parts  of  water,  readily  dissolved  by  alcohol  and  ether,  fusible  at  239°  F.,  and  sub- 
limable  at  410°  in  irritating  vapours.  According  to  Rosing,  of  Christiania,  it  is  always 
partially  converted,  when  sublimed,  into  metagallic  acid,  to  which  probably  it  owes  its 
acid  reaction  as  generally  found  in  commerce;  for,  when  quite  pin-e,  it  has  no  influence 
on  litmus-paper.  Rosing  denied  altogether  its  claims  to  be  considered  as  an  acid,  and 
proposed  to  call  it  pyro()alline  ox  gaUine.  {Journ.  de  Pharm.,  .linWai,  1857,  p.  53.)  In  a 
subsequent  memoir,  however,  he  admits  its  neutralizinsj  power,  and  gives  as  its  formula 
CjjHgOg.  One  of  its  characteristic  properties  is  its  strong  afBnity  for  oxygen,  in  conse- 
quence of  which  it  instantly  undergoes  change  by  contact  with  chlorine,  iodine,  bromine, 
and  the  acids  which  readily  yield  oxygen.  Through  the  same  property  it  rapidly  re- 
duces some  of  the  metallic  oxides;  and  its  use  in  photography  is  based  on  this  eft'ect  ex- 
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erciwd  on  IIioshUh  of  silver.  Though  unultflrablo  in  tlie  uir  when  quite  dry,  it  is  rapidly 
cliuiiifcd  ill  i)i>lution  hy  tliu  Hhiiorptioii  or<>xy^i-n,!*u  thiit  it  iituy  bu  uaed  i'ur  aiioerluitiini; 
thu  |)n)|)tirti(>n  of  thi>>  giui  in  u  luixturo  of  gutfun.  W. 

KKAL(>AK.  Tiiiii  is  tho  hisul|ihun't  of  urHciiic,  consistinj^of  one  cq.  of  arsenic  75,  and 
two  of  .sulphur  82=107.  It  irt  found  iiaiivf  in  Saxony,  Bohemia,  TianKylvuniH,  and  in 
vuriouH  Vdlcaniu  roifionn.  Jtcalgar  is  iirtitlcially  inudc  by  niiiltinir  un-tMiiotiH  auid  willt 
about  lialf  its  weijjht  of  sulplmr.  (Turner.)  Tlius  prepared,  it  ia  of  a  cryHtuliino  texture, 
of  a  beautiful  ruby-red  colour,  of  u  uniform  oonciioidal  fruciture,  somewhat  traiii-imrenl 
in  thin  layers,  and  capable  of  b(!inij  hublinied  without  chanjjfo.  Native  reali^ar  ii*  caid  to 
be  iniiocont  when  taken  internally,  while  that  artillcially  prepared  i«  poistjnoUH,  in  c<»n- 
sequencp,  according  to  Uuibourt,  of  containing  a  little  arseuioutt  acid.  Kealgur  is  used 
only  HH  a  pigment.  VV. 

KED  ('HALK.  Reddle.  A  mineral  substance  of  a  deep-red  colour,  of  a  compact  tex- 
ture, dry  to  tho  touch,  adhering  to  the  tongue,  about  as  hard  as  chalk,  soiling  the  lingers 
when  handled,  and  leaving  a  lively  red  trace  when  drawn  over  paper.  It  consists  of 
clay  and  oxide  of  iron,  and  is  intermediate  between  bole  and  red  ochre,  containing  mora 
oxide  of  iron  than  the  former,  and  less  than  the  latter.  It  is  used  for  drawing  lines  upon 
Wt)(Ml,«&i'  ,  and  is  somotinn's  made  into  crayons  by  levigating  and  elutriating  it,  then 
forming  it  into  a  paste  with  mucilage  of  gum  arable,  moulding  this  into  cylinders,  and 
drying  it  in  tho  shade.  It  has  been  used  internally  as  an  absorbent  and  astringent.    W. 

IIENNET.  GASTRIC  JUICE.  PEPSINE.  Asa  remedial  agent,  the  ga.Hric  juice  of 
tho  inferior  animals  has  been  used  in  three  forms  ;  1.  that  of  the  fresh  lii^uid  taken  from 
the  stomach,  2.  that  of  rennet,  or  an  infusion  of  the  dried  stomach,  in  wine  or  water,  and 
8.  that  of  a  preimration  called  pep<ine. 

1.  Ottstric  Juice  is  a  liquid  secretion  of  the  mucous  membrane  of  the  stomach,  whereby 
nitrogenous  food  is  rendered  soluble  and  capable  of  being  absorbed,  and  other  changes  are 
effected  e.-!sential  to  healthful  digestion.  Various  methods  have  been  employed  for  ex- 
tracting it  from  the  stomach  for  ex[)eriment,  which  it  is  unnecessary  here  to  de.Hcribe.  For 
iise  in  medicine,  the  most  convenient  method  is  to  collect  it  from  the  stomachs  of  animals 
killed  fa-'ting,  as  the  hog,  sheep,  and  calf,  and  then  deprive  it,  by  filtration,  of  tho  mucus 
and  undigested  alimentary  matters  mingled  with  it.  In  this  state  it  is  a  limpid  liquid, 
slightly  3'ellowish  or  brownish-yellow,  heavier  than  water,  of  a  somewhat  saltish  taste, 
ami  a  characteristic  odour,  which,  when  the  juice  is  heated,  resembles  that  of  soup.  It 
usually  has  an  acid  reaction.  At  the  temperature  of  100°  or  lower,  it  has  the  property  of 
dissolving  nitrogenous  articles  of  food,  and,  without  affecting  starch,  of  changing  glu- 
cose or  the  sugar  of  grapes  into  lactic  acid.  When  separated  from  its  attendant  acid,  it 
loses  in  a  greater  or  less  degree  this  solvent  power,  which  it  recovers  upon  the  addition  of 
lactic  or  muriatic  acid.  The  idea  has  been  advanced  that,  in  normal  digestion,  it  supplies 
itself  with  the  requisite  lactic  acid,  by  converting  into  that  substance  the  glucose  taken 
into  the  stomach,  or  resulting  from  tho  reaction  of  saliva  or  the  gastric  mucus  upon  starch. 
But  in  cases  where  no  starch  is  taken,  there  must  be  other  means  of  supplying  the  neces- 
sary acid.  When  the  juice  is  heated  to  the  boiling  point,  it  becomes  turbid,  and  loses 
tho  solvent  property.  The  same  change  takes  place  more  slowly  at  the  temperature  of  122° 
F.  Strong  alcohol  causes  a  deposition  of  solid  matter,  and  impairs  the  digestive  power. 
Tannin  produces  a  precipitate  which  has  no  influence  on  food.  Some  of  the  metallic  salts, 
as  bichloride  of  mercury  and  acetate  of  lead,  also  produce  a  precipitate;  but  this,  when 
deprived  of  the  metallic  oxide,  regains  the  characteristic  solvent  property.  Pure  gas- 
tric juice  contains  about  97  per  cent,  of  water,  1*75  of  salts,  a  free  acid,  and  1-25  of  a 
substance,  which  hiis  b^en  considered  by  some  chemists  as  a  distinct  organic  principle, 
and  has  received  the  name  of  pepsin.  (Boudault,  Journ.  de  Pharm.,  Sept.  1856,  p.  162.) 
This  principle  is  nitrogenous,  and  is  believed  to  have  the  properties  of  a  ferment,  whereby 
the  gastric  juice  is  enabled,  with  the  assistance  of  an  acid,  to  exercise  its  peculiar  power 
over  food.  It  may  be  separated  from  the  gastric  juice  by  first  precipitating  tJiis  with  a 
metallic  salt,  as  the  acetate  of  lead,  and  then  decomposing  the  metallic  preeipiUite  by  sul- 
phuretted hydrogen,  which  throws  down  the  metal  as  a  sulphuret,  and  leaves  the  pepsin 
in  solution.  The  liquid  is  then  evaporated  at  a  very  gentle  heat,  and  the  pepsin  is  left 
in  tho  form  of  a  soft,  viscous  substance,  which  can  with  difficulty  be  brought  to  a  dry  state 
without  addition.  But  it  is  very  doubtful  whether  the  substance  thus  procured,  thoujrh  it 
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as  thedigestive  power  of  the  gastric  juice,  is  a  pure  proximate  principle;  as,  in  the  pur 
state  in  which  it  has  been  obtained,  it  does  not  yield  identical  results  on  analysis.  When 
gastric  juice  is  completely  protected  from  the  air,  it  may  be  kept  unchangedi  for  a  long 
time;  but,  on  exposure,  it  speedily  undergoes  decomposition,  acquires  a  very  offensive 
odour,  and  lo.«es  its  characteristic  digestive  properly.  The  juice  itself  is  almost  never  used 
internally ;  but,  more  than  forty  years  ago,  it  was  employed  by  Dr.  P.  S.  Physick,  tire 
celebrated  surgeon  of  Philadelphia,  with  considerable  success,  as  a  local  application  to 
CJincers  and  sloughing  ulcers,  with  the  view  of  removing  tho  dead  bono  and  flesh,  cor- 
recting the  offensive  odour,  and  yielding  a  healthful  stimulus  to  the  diseased  surface.  It 
has  also  been  used  with  success,  by  Dr.  Ellsworth,  of  Hartford,  Connecticut,  for  dissolving 
a  portion  of  tough  animal  food,  which  had  become  impacted  in  the  oesophagus  of  a  lad 
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affected  with  stricture  of  tliat  passage.  The  gastric  juice  of  a  pig  was  used.  {Ennt.  Med. 
and  Surg.  Journ.,  April  17,  1856.)  The  inner  coat  of  the  gizzard  of  the  S.  American 
ostrich  is  said,  in  the  state  of  powder,  to  be  used  in  Buenos  Ayres,  as  a  remedy  in  dys- 
pepsia. (E.  S.  Wayne,  Am.  Journ.  of  Fkarm.,  March,  1868,  p.  123.) 

"2.  Rennet.  This  is  an  aqueous  or  vinous  infusion  of  the  dried  stomach  of  the  calf, 
thoiifh  that  of  the  sheep  or  other  animal  would  probably  answer  the  same  purpose.  It 
is  much  used,  as  every  one  knows,  for  curdling  milk ;  a  property  which  it  owes  to  a  por- 
tion of  the  sjastric  secretion,  retained  and  dried  in  the  mucous  tissue  of  the  stomach.  To 
the  same  material  it  probably  owes  the  property  which  it  possesses  of  converting  glucose 
into  lactic  acid;  and  there  is"  little  doubt  that  it  is  capable,  in  greater  or  less  degree,  of 
exercising  the  solvent  property  of  gastric  juice  over  albuminous  and  fibrinous  food.  The 
first  of  the  properties  just  referred  to  suggested  to  Dr.  James  Gray,  of  Glasgow,  the  use  of 
rennet  in  diabetes,  with  the  object  of  promoting  the  conversion  of  any  sugar  of  grapes  that 
might  be  formed  in  the  stomach  into  lactic  acjd,  and  thus  preventing  its  entrance  into  the 
circulation  in  its  unchanged  state.  He  met  with  considerable  success  in  this  use  of  the 
remedy ;  and  it  has  since  been  employed  by  others,  in  the  same  disease,  with  supposed  ad- 
vantage. Dr.  Gray  gave  a  teaspoonful  of  the  rennet  after  each  meal.  To  be  efficient  it 
must  be  recently  prepared,  and  of  such  strength  that  a  teaspoonful  will  coagulate  a  pint 
of  milk  in  five  minutes.  {Ed.  Monthly  Journ.  of  Med.  Sci.,  Jan.  1853,  p.  31.)  Kennet  seems 
also  to  have  been  popularly  employed  for  promoting  defective  digestion,  in  the  "West  of 
England.  (Med.  Times  and  Gaz.,  April,  1857,  p.  411.)  It  is  highly  probable  that  the  prepa- 
ration, usually  employed  to  curdle  milk,  may  contribute  to  the  ready  digestibility  of  the 
curds  and  whey,  so  favourite  an  article  of  diet  among  children  in  this  country.  Dr.  Geo. 
Ellis  gives  the  following  method  of  preparing  re7inet-wine,  from  which  he  has  obtained  the 
most  satisfactory  results,  when  pepsin  from  inadequate  preparation  had  failed  him.  Take 
the  stomach  of  a  calf  immediately  after  death,  cut  off  and  reject  about  three  inches  of  the 
upper  or  cardiac  portion,  slit  the  stomach  longitudinally,  wipe  it  gently  with  a  dry  napkin 
so  as  to  remove  as  little  of  the  clean  mucus  as  possible,  then  cut  it  into  small  pieces,  the 
smaller  the  better,  put  it  into  a  common  wine  bottle,  fill  the  bottle  with  good  sherry,  and 
let  it  stand  corked  for  three  weeks.  The  dose  is  a  teaspoonful,  in  a  wineglassful  of  water, 
immediately  after  each  meal.  It  is  known  to  be  good  if  a  teaspoonful  will  coagulate  half 
a  pint  of  milk  in  two  minutes  at  100°  F.    {Dub.  Med.  Press,  July  16,  1862.) 

3.  Pepslne.  Various  attempts  have  been  made  to  concentrate,  and  bring  to  a  convenient 
form  for  administration,  the  peptic  principle  of  the  gastric  juice.  It  must  not  be  supposed 
that  the  substances  prepared  with  this  object,  and  sold  under  the  name  of  popsine,  have 
any  claim  to  be  considered  as  the  pure  principle,  which,  for  the  sake  ordistinction,  may 
be  called  pepsin.  The  one  which  approaches  nearest  that  condition  is  the  pepsine  prepared 
by  M.  Boudault.  His  process  is  as  follows.  The  rennet  bags  of  sheep,  quite  fresh,  are  opened, 
turned  inside  out,  and  washed  by  a  gentle  stream  of  water ;  the  mucous  membrane  is  then 
scraped  ott",  bruised  in  a  mortar  so  as  to  rupture  the  cells,  and  digested  for  twelve  hours 
in  pure  water.  The  infusion  thus  obtained  is  precipitated  by  acetate  of  lead,  and  the  pre- 
cipitate, consisting  of  pepsin  and  oxide  of  lead,  is  mixed  with  water  and  decomposed  by 
sulphuretted  hydrogen,  which  throws  down  the  lead,  leaving  the  pepsin  in  solution.  The 
liquid,  having  been  filtered,  is  evaporated,  at  about  100°  F.,  to  a  syrupy  consistence: 
after  which  sufficient  perfectly  dry  starch  is  added  to  absorb  the  semi-liquid  matter,  and 
bring  it  to  the  state  of  a  dry  powder.  Lactic  acid  is  sometimes  added  in  small  proportion  to 
the  liquid  before  evaporation,  and  no  doubt  contributes  to  its  efficiency.  An  attempt  to 
evaporate  to  dryness  might  injure  the  preparation;  and  at  best  a  matter  would  be  ob- 
tained, strongly  disposed  to  absorb  moisture,  and  consequently  to  undergo  putrefaction. 
Starch  is  chosen  for  the  solidification  of  the  syrupy  mass,  on  account  of  its  absorbent  pro- 
perty, and  because  it  is  not  att'ected  by  the  digestive  power  of  the  pepsin.  If  properly 
prepared,  15  grains  of  Boudault's  pepsine,  with  the  aid  of  a  little  lactic  or  muriatic  acid,, 
if  the  former  was  not  employed  in  the  process,  will  cause  the  solution  in  water  of  four 
times  its  weight  of  fibrin  at  the  temperature  of  the  human  body ;  and  the  amount  of 
starch  added  in  the  process  is  proportioned  to  this  result.  {Pharm.  Journ.,  xvi.  472.)  Much 
care  is  requisite  to  use  fresh  rennet  bags,  before  they  have  begun  to  undergo  decompo- 
sition, and  not  to  allow  the  temperature  used  in  evaporation  to  exceed  100°  F.  It  is  as- 
serted, of  the  pepsine  of  Boudault,  that  it  has  the  reactions  of  the  gastric  juice  above 
referred  to,  and  is  fully  capable  of  replacing  that  liquid  for  the  purposes  of  digestion.  It 
may  be  given  either  with  or  without  lactic  or  muriatic  acid  ;  the  addition  being  unneces- 
sary when  there  is  already  sufficient  acid  in  the  stomach.  A  spurious  substance  has  been 
sold  for  it;  but  may  be  distinguished  by  the  ditference  of  its  reactions,  and  agency  in 
dissolving  fibrin.  The  genuine  pepsine,  dissolved  in  water,  is  precipitated  by  acetate  of 
lead,  tannic  acid,  and  strong  alcohol ;  and  15  grains  of  it  should,  in  12  hours,  effect  the 
solution  of  a  drachm  and  a  half  of  boiled  white  of  egg,  or  chopped  meat,  in  half  a  fluid- 
ounce  of  water,  at  100°  F.  (Ballard,  Med.  Times  mid^Gaz.,  Feb  1857,  p.  177.)  The  spuri- 
ous substance  is  destitute  of  these  properties.  Another  test  of  the  activity  of  pepsine  is 
its  power  of  coagulating  milk ;  and  the  rapidity  with  which  it  produces  this  effect,  and 
the  quantity  required  to  produce  a  certain  degree  of  effect,  are  measures  of  its  efficiency. 
The  process  of  M.  Boudault  essentially  has  been  adopted  in  the  last  edition  of  the  French 
Codex  (1866). 
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Tlio  idnH  of  employ  in;;  the  fjaHtric  juico,  or  HomoropreHentativeof  it,  in  order  to  promote 
(li^oKtion,  IH  not  new  ;  nnd  it  would  Ixi  difficult  to  dutcnniim  to  wlioin  the  ori;;iiial  u»e  of 
tills  rt-iiUKiy  is  to  he  itHcrilK-d.  According;  to  lioiiditult,  however,  the  applieutiori  of  the 
principle  peptiiii  to  thiit  piir|M)se  win*  flrht  siij^geuted  hy  Dr.  Corvi»art,  of  i'urirt.  (Jnurn.  tit 
J'hann.,  xxx.  liill. )  Boudtiiilt's  propiiriitioii  has  b<!en  used  hy  many  practltionerH  wilii 
good  ert'i'ots,  if  we  may  judj^o  from  the  reiMirtj*  made  in  tlie  jouriiiilH.  The  particular  con- 
dition  to  which  it  U  applicable  is  ti)at  dehility  of  stomach,  from  whatever  caui^e  arlMinjr. 
in  which  gastric  juice  is  not  produced  in  Kutticient  quantity,  or  of  Huflicient  [>ower,  Ut 
enable  the  re<iuisite  amount  of  food  to  bo  dij^ested.  Jn  such  ca.-eH,  the  debility  of  the  isto- 
inach  is  kept  up  by  the  want  of  due  nutrition  of  the  orijan,  orij^inatinjj  in  its  own  defectivo 
function;  and  it  has,  therefore,  no  power  of  recovering  its  healthy  condition.  Artificial 
digestion  supplies  the  deficient  nutriment;  and  the  stomach,  bein^^  now  duly  nourished, 
resumes  its  proper  function.  Dyspepsia,  the  debility  of  stomach  Ibllowini;  chronic  gas- 
tritis, and  that  atttJiidant  upon  convalescence,  and  certain  exhau.-itinjuj  diseases,  suih  a» 
j)hthisis,  afford  suitable  occasions  for  its  use.  It  is  thouj^ht  to  have  proved  useful  in  the 
vomiting  of  pregnancy,  and  has  been  highly  recommended  in  the  diarrhcea  of  infancy, 
which  often  proceeds  from  irritation  of  the  bowels  from  imperfectly  digested  food.  Tho 
dose  of  Houdault's  preparation  is  15  grains  before  each  meal,  to  be  taken  in  powder,  or 
suspended  in  .soup  or  syrup.  Boudault  recommends  specially  the  syrup  of  cherries,  as 
well  calculated  to  cover  its  disagreeable  taste.  M.  Besson  prefers  the  syrup  of  bitter 
orange  peel,  which  he  has  found  preferable  to  other  vehicles  by  its  perfume  and  its  tonic 
i>ropertie3.  He  prepares  pepsine  for  administration  in  the  following  manner.  To  the 
liquid  product  obtained  from  fifty  rennei  bags,  of  which  tho  evaporation  is  stopped  when 
2800  grammes  remain,  he  adds  11  grammes  of  lactic  acid,  100  grammes  of  tincture  of 
l)itter  orange  peel,  and  110  grammes  of  extract  ofcuracjoa;  then  filters,  adds  450  grammea 
of  sugar,  dissolves,  and  filters.  Thirty  grammes  of  this  syrup  contain  15  grains  of  acid- 
ified pepsine.  The  syrup  will  keep  a  long  time  without  change.  (Journ.de  I'harm.,  4e 
ser.,'iv.  54.)  There  is  no  incompatil)ility  between  it  and  other  remeaies  usually  employed 
in  similar  cases,  such  as  tho  simple  bitters,  quinia,  nux  vomica,  the  chalybeates  and 
opiates.  W. 

RESEDA  LUTEOLA.  Weld.  Dyers'  Weed.  An  annual  European  plant,  naturalized 
in  the  United  States.  Itisinodorous,  and  has  a  bitter  taste,  which  is  very  adhesive.  Chev- 
reul  obtained  from  it  by  sublimation  a  peculiar  yellow  colouring  matter,  which  he  called 
Inteolin.  In  medicine  it  has  been  employed  as  a  diaphoretic  and  diuretic,  but  is  now 
neglected.  On  the  continent  of  Europe  it  is  much  employed  for  dyeing  yellow,  and,  before 
the  introduction  of  quercitron  into  England,  was  extensively  applied  to  the  same  purpose 
in  that  country.    The  whole  plant  is  used.  W. 

KIIIGOLENE.  This  name  was  given  by  Dr.  H.  J.  Bigelow,  of  Boston,  to  a  variety  of 
petroleum  naphtha.  It  is  obtained  by  distilling  petroleum,  and  separating  the  liquids  of 
the  lowest  boiling  point  by  redistillation,  until  a  liquid  is  obtained  which  boils  at  about 
70°.  It  is  not  pretended  that  this  is  a  peculiar  definite  principle;  on  the  contrary,  it  is  prob- 
ably one  or  more  of  the  liquid  products  combined  with  one  or  more  of  the  gaseous,  so  as 
to  yield  a  fluid  more  volatile  than  any  one  previously  known,  and  capable,  consequently, 
of  producing  a  greater  degree  of  cold  by  its  evaporation.  In  this  respect  rhigolene  probably 
exceeds  all  other  substances.  A  degree  of  cold  15°  below  zero  is,  according  to  Dr.  Bigelow, 
obtained  through  the  evaporation  of  this  liquid  by  means  of  the  common  atomizer  or 
"  spray-producer."  This  is  thechief  use  of  the  liquid  ;  which  may  be  employed,  as  a  sub- 
stitute for  ether,  and  with  still  greater  effect,  in  producing  congelation  of  any  part  of  tho 
body  preparatory  to  a  surgical  operation,  or  a  great  degree  of  cold  for  any  other  purpose. 
It  should,,  when  not  in  use,  be  kept  in  a  cool  place,  in  bottles  tightly  corked ;  as  other- 
wise it  will  be  rapidly  evaporated.  In  a  warm  place  it  might  break  the  bottles  through 
its  extreme  volatility,  unless  the  stopper  should  previously  be  driven  out.  It  has  been 
accused  of  being  liable  to  explosion  ;  but  this  has  been  proved  not  to  be  true  by  Dr.  J.  D. 
Jackson,  of  Danville,  Ky.  (Am.  Journ.  of  Pharm.,  July,  18G5,  p.  349.)  If,  however,  the 
vapour  should  be  mixcnJ,  in  certain  proportions,  with  atmospheric  air,  and  then  approached 
by  a  burning  body,  there  might  be  explosion,  as  with  other  inflammable  aeriform  sub- 
stances similarly  circumstanced.  W. 

RHODODENDRUM  CRYSANTHUM.  Yellow-fowered  Rhododendron.  This  is  a 
beautiful  evergreen  shrub,  about  a  foot  high,  with  spreading  branches,  and  oblong,  obtuse, 
thick  leaves,  narrowed  towards  their  footstalks,  reflexed  at  the  margin,  much  veined, 
Tugged  and  deep-green  upon  their  upper  surface,  ferruginous  or  glaucous  beneath,  and 
surrounding  the  branches  upon  strong  petioles.  The  flowers  are  large,  yellow,  on  long 
peduncles,  and  in  terminal  umbels.  The  corolla  is  wheel-shaped,  with  its  border  divided 
into  five  roundish,  spreading  segments.  The  plant  is  a  native  of  Siberia,  delighting  in 
mountainous  situations,  and  flowering  in  June  and  July.  The  leaves  are  the  i)art  used. 
"When  fresh,  they  have  a  feeble  odour,  said  to  resemble  that  of  rhubarb.  In  the  dried  state, 
they  are  inodorous,  but  have  an  austere,  astringent,  bitterish  taste.  They  yield  their  vir- 
tues to  water  and  alcohol.  They  are  stimulant,  narcotic,  and  diaphoretic,  producing,  when 
first  taken,  increaseof  heat  and  arterial  action,  subsequently  a  diminished  frequency  of  the 
pulse,  and,  in  large  doses,  vomiting,  purging,  and  delirium.     They  have  been  long  em- 
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Dloved  in  Siberia  as  a  remedy  in  rheumatism  ;  and  tlieir  use  has  extended  to  various  parts 
of  Europe  Their  action  is  said  to  be  accompanied  with  a  sensation  of  creeping  or  prick- 
in"  in  the  affected  part,  which  subsides  in  a  few  hours,  leaving  the  part  free  from  pain. 
Tirev  have  been  recommended  also  in  gout,  lues  venerea,  and  palsy.  In  Siberia  they  are 
prepared  by  infusing  two  drachms  of  the  dried  leaves  in  about  ten  ounces  of  water,  in  a 
close  vessel,  and  keeping  the  liquid  near  the  boiling  point  during  the  night.  The  strained 
liquor  is  taken  in  the  morning  ;  and  a  repetition  of  the  dose  three  or  four  days  successively 
generally  effects  a  cure.   The  remedy  is  not  used  in  this  country.  W. 

IIIGA  BALSAM.  Balsamum  Ca7-paticum.  Balsamum  Lihani.  This  is  a  product  of  PmMS 
Cembra  a  lar"-e  tree  growing  in  the  mountainous  regions  and  northern  latitudes  of  Europe 
and  Asia.  The  juice  exudes  from  the  extremities  of  the  young  twigs,  and  is  collected  in 


product,  called  Hunqarian  balsam,  is  obtained  in  the  same  manner  from  Pinus  Punnlio, 
e;rowinf^  on  the  mountains  of  Switzerland,  Austria,  and  Hungary.  It  is  scarcely  known  in 
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the  UnTted  States.  W. 

EOBINIA  PSEUDO-ACACIA.  Locust-tree.  This  well-known  indigenous  tree,  so 
much  valued  by  the  farmers  for  fence-posts  in  consequence  of  the  great  durability  of  its 
wood  and  so  much  a  favourite  for  the  beauty  of  its  foliage  and  the  sweetness  of  its  flowers, 
is  also  supposed  by  some  to  possess  remedial  properties,  and  has  a  place  in  the  Materia 
Medica  of  the  "  eclectics."  The  bark  of  the  root  is  the  most  active  part,  and  is  said  to  be 
tonic,  and  in  large  doses  purgative  and  emetic.  Three  cases  of  poisoning  in  children, 
who  had  eaten  of  the  root  by  mistake,  have  been  recorded.  The  symptoms  were  like 
those  produced  by  an  overdose  of  belladonna  ;  but  all  the  children  recovered.  One  of  them, 
who  happened  to  be  laboring  under  intermittent  fever  at  the  time,  had  no  return  of  the 
paroxysms  afterwards.  {Ann.  de  Therap.,  18G0,  p.  64.)  These  facts  render  caution  advis- 
able in  the  use  of  the  root,  yet  are  also  well  calculated  to  stimulate  inquiry.  W. 

EOTTEN  STONE.  Ter-ra  Carlosa.  An  earthy  mineral,  occurring  in  light,  dull,  fri- 
able masses,  dry  to  the  touch,  of  a  very  fine  grain,  and  of  an  ash-brown  colour.  It  is  ob- 
tained from  Derbyshire  in  England,  and  is  used  for  polishing  metals.  A  particular  ac- 
count of  it  may  be  found  in  the  American  Journal  of  Pharmacy  (Sept.  1860,  p.  463).    W. 

SACCHARATE  OF  LEAD.  Pltjmbi  Saccuaras.  Oxalhydrateof  Lead.  A  salt  com- 
posed of  saccharic  acid  and  protoxide  of  lead.  Saccharic  acid  is  obtained  by  the  action 
of  nitric  acid  on  sugar.  Oxalic  acid  is  generated  at  the  same  time,  which,  having  crystal- 
lized out  of  the  liquid,  leaves  the  saccharic  or  oxalhydric  acid,  which  are  synonymes,  in 
solution.  The  saccharate  of  lead  is  made  by  saturating  a  solution  of  saccharic  acid  in 
water  by  freshly  precipitated  carbonate  of  lead  gradually  added.  As  the  acid  becomes 
saturated,  the  saccharate  of  lead  falls  in  the  form  of  a  white  powder,  being  insoluble  in 
cold  water,  and  but  very  sparingly  soluble  in  that  liquid  boiling  hot.  It  was  first  em- 
ployed therapeutically  by  Dr.  S.  E.  Hoskins,  who  used  it  as  a  solvent  of  urinar}'  calculi. 
The  neutral  saccharate  of  lead  has.no  effect  on  urinary  concretions  ;  and  it  is  only  when 
there  is  an  exces's  of  acid  that  it  becomes  effective.  Dr.  Hoskins,  however,  employed  the 
salt  in  a  form  which  he  called  7iitro-saccharate  of  lead,  pvepaved  by  dissolving  the  saccha- 
rate in  dilute  nitric  acid,  containing  only  one  part  of  the  acid  in  20  parts  of  the  mixture, 
filtering  the  solution,  and  gradually  evaporating.  The  nitro-saccharate  is  deposited  in 
yellow  crystals  of  the  form  of  regular  six-sided  plates  or  prisms.  By  dissolving  one  grain 
of  this  salt,  with  five  drops  of  pure  saccharic  acid,  in  a  fluidounce  of  distilled  water,  a  so- 
lution was  obtained,  which,  though  slightly  acid  to  test-paper,  was  perfectly  bland,  and 
was  well  tolerated  by  the  conjunctiva,  and  by  the  mucous  membrane  of  the  urethra.  The 
property,  which,  in  connection  with  this  blandness,  gives  the  salt  its  remedial  value,  is 
that  of  rapidly  dissolving  phosphatic  calculi  out  of  the  body.  It  was  supposed  that  it 
might  act  in  the  same  way  in  the  bladder  ;  and  accordingly  the  solution  was  injected 
daily  or  every  other  day,  in  a  case  of  phosphatic  sediment,  being  retained  each  time  fifty 
minutes,  without  any  inconvenience  whatever  ;  and  with  considerable  benefit  to  the 
patient.  In  another  instance  it  was  employed  in  like  manner,  with  similar  results  ;  and 
enough  has  been  ascertained  by  experience  to  justify  the  hope,  that  it  may  prove  a  ser- 
viceable remedy,  used  by  injection,  in  cases  of  phosphatic  deposition  in  the  bladder.  For 
the  above  facts  we  are  indebted  to  Pereira's  Mat.  Med.  (3d  ed.,  i.  755).  W. 

SAGAPENUM.  Though  one  of  theoflBcinalsof  the  late  London  Pharmacopoeia,  Saga- 
penum has  been  omitted  in  the  British.  It  belongs  to  the  category  of  gum-resins.  All  that 
is  known  in  relation  to  its  source  is,  that  it  is  the  concrete  juice  of  a  plant,  probablj^  umbel- 
liferous, growing  in  Persia.  The  plant  is  conjectured  to  be  a  species  of  Ferula,  and  Will- 
denow  supposed  it  to  be  F.  Persica,  but  without  sufficient  evidence.  The  drug  is  brought 
from  Alexandria,  Smyrna,  and  other  parts  of  the  Levant.  It  is  in  irregular  masses,  com- 
posed of  agglutinated  fragments,  slightly  translucent,  of  a  brownish-yellow,  olive,  or  red- 
dish-yellow colour  externally,  paler  internally,  brittle,  of  a  consistence  somewhat  resem- 
bling that  of  wax,  and  often  mixed  with  impurities,  especially  with  seeds  more  or  less 
entire.  An  inferior  variety  is  soft,  tough,  and  of  uniform  consistence.  It  has  an  alliaceous 


PART  III.  Salep. — SanUilum  AWum  et  CUrinum.  1689 

odour,  It'vs  (iHnsrrooahIo  thun  that  <if  u»nafi'tidH,  Rnil  ii  liot,  nHU8<!ouii,  bitterlhh  tiiHtc.  It 
sufU'ii'*  iiiul  Ixcoiiifs  t«'nuei<»u»  by  IIm?  Iiunt  of  tlie  IihikI.  TIki  elll'Ct  of  tiiiif  mid  exposure 
is  to  Imrdi'ii  and  ri'udor  it  darker.  It  i»  iiinaiiiiiiabl«^,  burning  with  a  wliite  flume  and 
much  smoke,  and  leavinjj  u  liglit  •'[lonfjy  diarcoal.  I'nre  alcoliol  and  water diisHolve  it  par- 
tially,  diluted  alcohol  almost  entirely.  Distilled  with  water  it  aflordi*  a  t-mall  quantity  of 
volatile  oil ;  and  the  water  is  strongly  im|>rff;nated  with  its  flavour.  According  to  J*el- 
letier,  it  contains  54'2G  jM!r  cent,  of  rosin,  JJ1'J4  of  j{um,  1  0  of  bassorin,  0  60  of  a  peculiar 
substance,  0-40  of  acidulous  malute  of  lime,  and  1 1  80  of  volatile  oil  includinfj  loss.  IJrandea 
found  3-73  per  cent,  of  V()latilo  oil.  This  is  pulo-yellow,  very  fluid,  lighter  ihau  water, 
and  of  a  disagreeable  alliaceous  odour. 

Medical  Properties  and  Uses.  Sagapenum  is  a  moderate  stimulant,  rescmblingassnfetida, 
but  much  inferior,  and  usually  considered  as  inlerniediatc  between  that  gum-resin  and 
galbanum.  It  has  been  given  as  an  emmenagogue  and  antispasmodic  in  amenorrhfca,  hys- 
t'-ria,  chlorosis,  &c.,but  is  now  seldom  used.  It  was  known  to  the  ancients ;  and  Diosco- 
rides  sjieaks  of  it  as  being  derived  from  Media.  The  dose  is  from  ten  to  thirty  grains,  and 
inav  be  given  in  pill  or  emulsion.  Sagapenum  is  also  considered  discutient,  and  has  beeu 
occasionally  appliinl  externally,  in  the  form  of  plaster,  to  indolent  tumours.  W. 

S.V  LEP.  Though  not  recognised  either  in  the  U.S.Pharmaconoeia  or  in  the  British,  this 
substance  deserves  a  brief  notice,  as  it  is  frequently  mentioned  oy  writers  on  the  materia 
medica,  and  is  occasionally  to  be  found  in  the  shops.  The  name  is  given  to  the  prepared 
bulbs  of  Orchis  mascnta  and  other  species  of  the  same  genus.  The  male  orchis  is  a  native 
of  Europe,  the  Levant,  and  Northern  Africa.  Its  bulbs,  which  are  two  in  number,  oval 
or  roundish,  internally  white  and  spongy,  are  prepared  by  removing  their  epidermis, 
plunging  them  into  boiling  water,  then  stringing  them  together,  and  drying  them  in  the 
sun  or  by  the  flre.  By  this  process  they  acquire  their  peculiar  appearance  and  consistence 
ns  found'  in  the  shops.  Landerer,  however,  denies  that,  as  prepared  in  Greece  or  Mace- 
donia, they  are  dipped  in  boiling  water,  and  ascribes  their  horny  character  to  their  being 
quickly  dried  in  a  baking  oven.  {Pharm.  Joiirn.,  March,  1850.)  They  were  formerly  pro- 
cured exclusively  from  Macedonia,  Asia  Minor,  and  Persia,  but  are  now  said  to  be  pre- 
pared in  France,  and  perhaps  other  parts  of  Western  Europe. 

Salep  is  in  small,  oval,  irregular  masses,  hard,  horny,  semi-transparent,  of  a  yellowish 
colour,  a  feeble  odour,  and  a  mild  mucilaginous  taste.  It  is  sometimes  kept  in  the  state  of 
powder.  In  composition  and  relation  to  water  it  is  closely  analogous  to  tragacanth,  con- 
sisting of  a  substance  insoluble,  but  swelling  up  in  cold  water  (bassorin),  of  another  in 
much  smaller  proportion,  soluble  in  cold  water,  and  of  minute  quantities  of  saline  matters. 
It  also  occa.sionally  contains  a  little  starch.  It  is  highly  nutritive,  and  may  bo  employed 
for  the  same  purposes  as  tapioca,  sago,  &c.  The  reputation  which  it  enjoyed  among  the 
ancients,  and  still  enjoys  in  the  East,  of  possessing  aj)hrodisiac  properties,  is  wholly  with- 
out foundation.  On  account  of  its  hardness,  salep,  in  its  ordinary  state,  is  of  difficult 
pulverization ;  but  the  difficulty  is  removed  by  macerating  it  in  cold  water  until  it  becomes 
soft,  and  then  rapidly  drying  it.  W. 

SANDARACH.  Sandaraca.  This  is  a  resinous  substance  obtained  from  Thuya  ariicu- 
lotn,  an  evergreen  tree  growing  in  the  North  of  Africa.  It  is  in  small,  irregular,  roundish- 
oblong  grains  or  tears,  of  a  pale-yellow  colour,  sometimes  inclining  to  brown,  more  or  less 
transparent,  dry  and  brittle,  breaking  into  powder  under  the  teeth,  of  a  faint  agreeable 
odour  increased  by  warmth,  and  of  a  resinous,  slightly  acrid  taste.  It  melts  with  heat, 
ditfusing  a  strong  balsamic  odour,  and  easily  inflames.  It  is  almost  entirely  soluble  in 
ordinary  alcohol,  and  entirely  so  in  that  liquid  when  anhydrous,  and  in  ether.  Heated 
oil  of  turpentine  also  dissolves  the  greater  part  of  it,  but  very  slowly.  According  to 
Unverdorben,  it  consists  of  three  resins,  varying  in  their  relations  to  alcohol,  ether,  and 
oil  of  turpentine.  The  sandaracin  of  Geiso,  which  remains  after  sandarach  has  been  ex- 
posed to  the  action  of  ordinary  alcohol,  is  a  mixture  of  two  of  these  resins.  Sandarach 
was  formerly  given  internally,  and  entered  into  the  composition  of  various  ointments 
and  plasters.  At  present  it  is  used  chiefly  as  a  varnish,  and  as  incense ;  and  its  powder 
is  rubbed  upon  paper  to  prevent  ink  from  spreading,  after  letters  have  been  scratched 
out.  W. 

SANICULA  MARILANDTCA.  Sanide.  An  indigenous,  umbelliferous,  perennial, 
herbaceous  plant,  two  or  three  feet  in  height,  growing  in  woods  and  thickets,  in  almost 
all  parts  of  tne  United  States,  as  far  south  as  South  Carolina.  For  its  botanical  character, 
see  Eaton's  Botany,  and  Torrey  and  Gray's  N.  Am.  Flora  (vol.  i.  p.  (501).  The  root  is  the 
part  used,  and  is  popularly  known  in  some  parts  of  the  country  by  the  name  of  black 
snakeroot.  It  is  fibrous  and  of  an  aromatic  taste,  and  has  been  used  as  a  domestic  remedy 
in  intermittent  fever.  Dr.  J.  B.  Zabriskie  ha.s  found  it  highly  eflTectual  in  chorea.  He 
considers  it  most  efficient  in  substance,  and  gives  the  powder  to  children  eight  or  ten 
years  old  in  the  dose  of  half  a  drachm  three  times  a  day.  {^Am.  Journ.  oj  Med.  Sci.,  N.  S., 
xii.374.)  W. 

SANTALUM  ALBUM  et  CITRINUM.  Sandal  wood.  Saunders.  There  are  three 
kimls  of  wood  known  by  the  name  of  santalum  or  saunders  ; — 1.  santaimn  rubrum,  or  red 
Saunders,  from  Pterocarpus  santalinus,  already  described  in  this  work  {page  772)  under 
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the  officinal  name  of  Saiitalum;  2.  santalum  album,  or  white  saunders,  from,  the  Santalum 
album  of  Linnaeus,  growing  in  the  East  Indies,  the  S.  Pacific  Islands,  and  South  America ; 
and  3.  santalum  citrinum,  or  yellow  saunders,  formerly  supposed  to  be  the  iimcr  wood  of 
the  tree  of  which  the  outer  constituted  white  saunders,  but  now  stated  to  be  from  adifferent 
species,  S.  frei/cinetianum  of  M.  Gaudichaud,  growing  in  the  Sandwich  Islands,  the  Tee- 
jee  Islands,  the  Marquesas,  on  the  coast  of  Malabar,  &c.  It  is  this  species  which  sup- 
plies the  sandal  wood  so  highl}'  valued  by  the  Chinese.  Both  kinds  have  a  very  agree- 
able aromatic  odour.  The  white  is  thought  by  the  East  India  physicians  to  be  refreshing, 
and  useful  in  remittent  fevers,  gonorrhoea,  and  other  complaints.  It  was  formerly 
used  in  European  pharmacy,  and  still  enters  into  certain  compound  syrups,  confections, 
&c.  The  Chinese  employ  the  yellow  saunders  chiefly  as  a  perfume,  burning  it  in  their 
temples,  sick-chambers,  «&;c.,  and  obtain  from  it  a  volatile  oil  by  distillation,  which  they 
mix  with  oil  of  roses.  This  variety  was  also  formerly  used  in  Europe,  and  praised  as  cordial 
and  alexipharmic.  The  three  saunders  were  not  unfrequently  combined  in  the  same  pre- 
paration. (Ma-at  et  De  Lens.)  A  volatile  oil  is  obtained  by  distillation  from  a  variety 
of  yellow  sandal  wood,  the  product  of  S.  myrtifolium,  growing  in  continental  India 
(Lindley,  Flor.  Med.,  p.  323),  which  is  stated  by  Dr.  Thos.  B.  Henderson,  as  the  result  of 
his  own  experience,  to  be  a  specific  in  gonorrhoja,  equal  if  not  superior  in  efficacy  to  co- 
paiba, without  its  inconveniences.  It  is  pleasant  to  the  taste  and  grateful  to  the  stomach, 
and  perfectly  harmless  even  in  large  doses.  The  odour  of  the  oil  is  slightly  perceptible  in 
the  urine.  Its  eftects  are  observable,  in  susceptible  cases,  a  few  days  after  beginning  with 
its  use.  The  formula  employed  by  Dr.  Henderson  is  from  20  to  40  minims,  diluted  with 
three  measures  of  rectified  spirit,  and  flavoured  with  oil  of  cinnamon,  and  given  three 
times  a  day.  {Med.  Times  and  Gaz.,  June,  1805,  p.  671.)  W. 

SAPONARIA  OFFICINALIS.  Soapwort.  A  perennial  herbaceous  plant,  growing 
wild  in  this  country  in  the  vicinity  of  cultivation,  but  probably  introduced  from  Europe. 
It  is  commonly  known  by  the  vulgar  name  of  bouncing  bet.  It  is  one  or  two  feet  high,  with 
smooth,  lanceolate  leaves,  and  clusters  of  conspicuous  whitish  or  slightly  purplish  flowers, 
which  appear  in  July  and  August.  The  root  and  leaves  are  employed.  They  are  inodorous, 
and  of  a  taste  at  first  bitterish  and  slightly  sweetish,  afterwards  somewhat  pungent,  con- 
tinuing long,  and  leaving  a  slight  sense  of  numbnesson  the  tongue.  They  impart  to  water 
the  property  of  forming  a  lather  when  agitated,  like  a  solution  of  soap,  whence  the  name 
of  the  plant  was  derived.  This  property,  as  well  as  the  medical  virtues  of  the  plant,  resides 
in  a  peculiar  proximate  principle,  obtained  from  the  root  by  Bucholz,  and  called  by  him 
saponin.  This  principle  constitutes,  according  to  Bucholz,  34  per  cent,  of  the  dried  root, 
which  contains  also  a  considerable  quantity  of  gum  and  a  littiebassorin,  resin,  and  altered 
extractive,  besides  lignin  and  water.  Saponin  is  obtained,  though  not  absolutely  pure,  by 
treating  the  watery  extract  with  alcohol  and  evaporating.  It  is  brown,  somewhat  translu- 
cent, hard  and  brittle,  with  a  sweetish  taste,  followed  by  a  sense  of  acrimony  in  the  fauces. 
It  is  soluble  in  water  and  officinal  alcohol,  but  is  insoluble  in  anhydrous  alcohol,  ether,  and 
the  volatile  oils.  Its  watery  solution  froths  when  agitated.  This  principle  has  been  found 
also  in  various  other  plants,  as  difterent  species  of  Silene,  Dianthus,  Lychnis,  and  Ana- 
gallis.  [Joiirn.  dc  Pharm..,  3e  ser.,  x.  339.)  It  is  said  to  possess  poisonous  properties.  Soap- 
wort  has  been  used  in  Germany  as  a  remedy  in  venereal  and  scrofulous  aftections,  cuta- 
neous eruptions,  and  visceral  obstructions.  It  appears  to  "fact  as  an  alterative,  like  sarsa- 
parilla,  to  which  it  has  been  deemed  superior  in  efficacy  by  some  physicians.  The  plant  is 
given  in  the  form  of  decoction,  and  extract,  which  may  be  freely  taken.  From  two  to  four 
pints  of  the  decoction  daily  are  recommended  in  lues.  The  inspissated  juice,  given  in  the 
quantity  of  half  an  ounce  in  the  course  of  a  day,  is  said  by  Andry  generally  to  cure 
gonorrhoea  in  about  two  weeks,  without  any  other  remedy.  According  to  Dr.  Bonnet 
and  M.  Malapert,  this  and  other  plants  containing  saponin  are  capable  of  producing 
poisonous  etfects.  (Ibid.)  M.  Eugene  Pelikan,  upon  experimenting  with  saponin  from 
various  sources  upon  tlie  lower"  animals,  has  found  it  to  possess  the  extraordinary 
power,  when  injected  into  the  cellular  tissue,  of  producing  paralysis  of  the  muscles, 
entirely  local  in  its  nature,  that  is,  without  the  intervention  of  the  general  nervous 
sj'stem,  and  in  a  normal  state  of  all  the  functions  of  sensibility  and  motility  in  the  parts 
not  submitted  to  its  action.  In  the  parts  acted  on,  sensibility  and  motility  are  both  sus- 
pended, and  the  paralysis  is  followed  by  rigidity.  Reflex  motion  is  destroyed,  as  no  irritant 
applied  to  the  extremityhas  the  least  power  of  provoking  contraction.  The  same  pheno- 
mena are  evinced,  though  the  circulation  be  suspended  by  tying  the  vessels  of  the  limb ; 
and  the  ligation  of  the  aorta  even  accelerates  the  result.  It  would  appear  that  a  substance 
possessing  such  extraordinary  powers  might  play  an  important  part  in  therapeutics.  "W. 

SARCOCOLLA.  A  peculiar  vegetable  product,  exuding  spontaneously  from  the  Peniea 
Sarcocolla,  P.  mucrona.ta,  and  other  species  of  Pentea,  small  shrubs  growing  at  the  Cape  of 
Good  Hope,  in  Ethiopia,  Arabia,  &c.  It  is  in  the  form  of  small,  roundish,  irregular  grains, 
sometimes  agglutinated  in  masses,  friable,  opaque  or  semi-transparent,  of  a  yellowish  or 
brownish-red  colour,  inodorous  unless  heated,  when  they  have  an  agreeable  smell,  and  of 
a  peculiar,  bitter,  sweetish,  and  acrid  taste.  Sarcocolla,  according  to  Pelletier,  consists  of 
65-3  per  cent,  of  a  peculiar  substance,  considered  by  Dr.  Thomson  as  holding  an  interme- 
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(linto  iiliico  botwoon  gum  nnd  sugar,  aiid  called  anrencolUn  or  pure  »arcocolIa,  4-6  of  gum, 
8-8ot'ii  golatiiiuuit  mult*!r  liiiviiigitomi<  analogy  with  baM8orin,and  2t(-8of  lignin,  &c.  Itia 
sail!  to  bu  purgativu,  but  at  tlut  mimo  timu  tu  prodtx-u  Hcriou.t  iiiconvi;niL'ncu  hy  itH  acrid 
propcrtios.  Thu  Arabian  pliystiuianrt  Urtud  it  intornaiiy  ;  and  by  the  anci<-ntM  it  was  (;m- 
ployt-d  an  an  (>xt(«riial  application  to  woundi«  and  ulcfrii,  undur  thu  idni  that  it  |>oi«8Uii»cd  tho 
]>rupc<rty  ut'  agglutinating  the  Hush,  whence  iti<  name  wan  derived.  It  is  out  of  um).     W. 

SARUACENIA.  SiUe-snil<{le  Plant.  Fly-trap.  Two  Southern  HfK'cius  of  this  curiouH  in- 
digLMKjus  genus  of  plants,  S.jtava  and  .V.  variulnrla,  were  brought  into  notice  by  Dr.  E.  P. 
Porcher,  in  a  comnuuiication  published  in  the  Charleston  Mf.ilir.at  Journal  ami  Review.  Dr. 
I'orchcr  states  that  the  roots  (rhizomes)  of  those  plants  have  long  been  used  as  a  domestic 
renu-dy  by  the  inhabitantji  of  the  lower  portions  of  South  Caroliiui.  The  medicine  is  be- 
lieved in  that  region  to  possess  extraordinary  powers  in  dyspepsia;  and  he  received  re- 
ports, from  persons  entirely  deserving  of  confldence,  of  its  efficacy  in  sick-headache, 
waterbrai^h,  gastralgia,  abdominal  distension,  &c.  In  trying  the  remedy  upon  himself, 
ho  fouml  it  to  be  bitter  and  astringent  to  the  taste,  and,  in  its  ettects  on  tho  system, 
i^timulant  to  the  stomach,  the  circulation,  and  in  some  degree  to  the  brain,  and  at  the  same 
time  to  a  certain  extent  diuretic,  and  disposed  to  operate  mildly  on  the  bowels.  From  the 
results  stated  by  Dr.  i'orcher,  we  should  infer  that  the  medicine  is  a  stimulating  tonic, 
with  some  tendency  to  act  on  the  brain;  and  j)robably  well  suited  to  cases  of  dyspejtsia 
dependent  on  debility  of  stomach.  Professor  Sheppard  submitted  the  root  to  chemical 
examination,  and  found  it  to  contain  lignin,  colouring  matter,  resin,  an  acid  salt  of  lime, 
and  a  salt  probably  of  an  organic  alkali.  The.  best  mode  of  administration  seems  not  to 
have  been  well  determined.  Invalids  chew  it  as  they  would  chew  tobacco  ;  and  from  Dr. 
Porcher's  statements  we  should  infer  that  it  might  bo  appropriately  given  in  powder,  in 
the  dose  of  half  a  draclim  three  or  four  times  a  day.  (See  Wood's  Quarterly  Retrospect, 
ii.  78.)  Much  attention  has  recently  been  paid  to  another  species  of  Sarracenia,  the  S.  pur- 
purea, in  the  treatment  of  smallpox,  under  tho  impression  that  it  had  tho  power  of  very 
favourably  modifying  that  disease,  and,  indeed,  of  materially  shortening  its  course.  The 
claims  made  in  favour  of  this  remedy  were  so  much  in  opposition  to  all  that  we  knew, 
whether  of  the  medicine  or  the  disease,  that  wo  had  no  hesitation  in  expressing  our  con- 
viet^in,  that  tho  apparent  efficacy  of  the  remedy  was  simply  owing  to  its  employment  in 
those  cases  of  modified  smallpox,  which,  in  consequence  of  a  partial  protection  of  tho 
system,  either  through  vaccination  or  a  previous  attack  of  smallpox,  generally  run  a  short, 
and  almost  always  a  favourable  course;  and  subsequent  experience  has  fully  determined 
its  entire  wantof  any  curative  influence  over  the  disease.  The  root  was  exhibited  in  infu- 
sion or  decoction,  made  in  the  proportion  of  half  aa  ounce  to  a  pint  of  water,  and  given 
in  the  dose  of  a  winegla.ssful  every  three  hours.  Tho  whole  herbaceous  part  of  the  plant, 
having  been  found  to  possess  the  same  bitter  taste  was  afterwards  used  in  the  same  manner 
and  dose.  For  a  description  of  this  spcicies  of  Sarracenia,  in  all  its  relations,  see  a  paper 
by  Prof.  Bentloy,  in  the  Pharmaceutical  Journal  for  Jan.  18G8  (p.  294).  The  root  of  the 
S.  purpurea  has  been  chemically  examined  by  M.  Stan.  Martin,  who  found  in  it,  l.an 
alkaloid  which  he  proposes  to  name  sarr«rc«?iine;  2.  a  resin;  3.  a  yellow  colouring  principle; 
4.  extractive;  5.  snostances  which  constitute  the  frame-work  of  plants.  Sarracenine(sa;va- 
cenina)  is  white,  is  soluble  in  alcohol  and  the  ethers,  combines  with  acids  to  form  salts, 
and  with  sulphuric  acid  forms  handsome  needles,  which  are  bitter,  and  communicate  this 
taste  to  its  menstrua.  {Ann.  de  Therap.^lSQG,  p.  73.) 

Under  tho  name  of  trumpet-plant,  with  various  synonymes,  as  fy-cafcher,  huntman's 
cup,  ike,  a  yellow-flowered  plant  of  Florida  was  brought  to  public  notice  in  the  Ameri- 
can Journal  of  Pharmacy  (July,  1869,  p.  292),  by  Dr  J.  Dabney  Palmer,  who,  having 
experimented  with  the  root  therapeutically,  at  the  request  of  neighbours,  ascertained 
that  it  possesses  extraordinary  powers  in  the  cure  of  diarrhoea.  Some  of  the  cases  in  which 
it  was  given  were  of  long  standing  and  very  obstinate,  others  recent ;  but  all  yielded  to 
the  remedy;  and  in  no  case  were  more  than  four  ounces  of  the  tincture  required  to  effect 
a  cure.  A  few  doses  were  gemerally  sufficient.  The  tincture  was  prepared  by  macerating, 
for  fourteen  davs,  four  ounces  of  the  root  with  two  pints  of  alcohol,  then  expressing  and 
filtering.  The  dose  was  a  teaspoonful  after  each  evacuation.  In  a  subsequent  communi- 
cation  to  the  same  journal.  Dr.  Palmer  states  that  the  plant  is  a  Sarracenia,  and  desig- 
nates it  as  tho  S.flava,  which  is  one  of  tho  species  mentioned  above  as  having  been  em- 
ployed by  Dr.  Porcher.  It  grows  abundantly  in  Florida,  near  Monticello.  It  has  a  spotted 
hood,  and  the  flower  is  greenish-yellow.  W. 

SASSA  GUM.  This  name  has  been  applied  by  Guibourt  to  agum,  occasionally  brought 
into  market  from  the  East,  and  answering  so  exactly  to  Bruce's  description  of  the  product 
of  a  trt-e  which  he  calls  sassa,  that  there  is  reason  to  believe  in  their  identity.  According 
to  Guiljourt's  description,  it  is  in  mammillary  masses,  or  in  convoluted  pieces  resembling 
an  ammonite,  of  a  reddish  colour  and  somewhat  shining  surface,  and  more  transparent 
than  tragacanth.  Its  taste  is  like  that  of  tragacanth,  but  slightly  acrid.  When  introduced 
into  water,  it  becomes  white,  softens,  and  swells  to  four  or  five  times  its  original  bulk ; 
but  it  preserves  its  shape,  neither  like  tragacanth  forming  a  mucilage,  nor  like  Bassora 
gum  separating  into  distinct  flov.'culi.  It  is  rendered  blue  by  iodine.  W. 
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SASSY  BARK.  This  bark  is  interesting  chiefly  from  its  employment  by  the  natives  of 
Western  Africa  us  an  ordeal  in  their  trial  for  witchcraft  or  sorcery.  Specimens  sent  to  this 
country  from  Liberia,  were  first  examined  by  Mr.  C.  A.  Santos,  who  published  his  obser- 
vations in  the  Am.  Journ.  of  Fharm.  (xxi.  97,  April,  1849).  Other  specimens  both  of  the 
barii  and  the  plant  jjroducing  it,  afterwards  came  under  the  notice  of  Trofessor  Procter, 
who  was  thus  enabled  to  determine  as  well  the  chemical  characters  as  the  botanical  source 
of  the  product.  His  papers  on  the  subject  are  contained  in  the  same  journal  (xxiii.  301, 
and  xxiv.  195) ;  and  in  the  last  is  given  a  botanical  description  of  the  tree.  To  these  papers 
the  reader  is  referred  for  particular  information  on  the  subject.  The  bark  was  thought  to  be 
the  product  of  a  previously  undescribed  species  of  Erythrophleum,  for  which  Prof.  Procter 
proposed  the  name  of  J5.  judiciale.  It  appears,  however,  from  a  note  of  Prof.  Lindley,  pub- 
lished in  the  Pharmaceutical  Journal  for  January,  1857  (p.  373'),  that  the  tree  had  been 
previously  described  under  two  specific  names,  having  been  noted  in  Hooker's  Niger  Flora 
(p.  329)  as  the  Erythrophleum  Guineense  of  Don,  and  the  Fillaea  suaveolius  of  Guillemin 
and  Perottet's  Flora  of  Senegal ;  facts,  of  course,  unknown  to  Prof.  Procter  when  his 
papers  were  written.  It  is  a  large  tree  with  spreading  branches,  doubly  pinnated  leaves, 
flowers  in  spike-like  racemes,  and  leguminous  fruit.  The  bark  is  in  pieces  more  or  less 
curved,  with  or  without  epidermis,  in  the  former  case  somewhat  fissured  externally,  of  a 
dull-red  colour  diversified  by  whitish  spots,  brittle,  presenting  when  cut  transversely 
numerous  fawn-coloured  spots  surrounded  by  reddish-brown  tissue,  nearly  inodorous,  of 
an  astringent  taste,  and,  according  to  Mr.  Santos,  of  the  sp.  gr.  1  054.  Prof.  Procter  found 
it  to  contain  tannic  acid,  insoluble  apotheme  analogous  to  that  of  rhatany,  a  red  colour- 
ino-  matter  formed  by  a  combination  of  the  two  preceding  constituents,  gallic  acid,  gum, 
a  little  resin,  fatty  matter,  various  salts,  and  a  peculiar  substance  precipitable  by  tannic 
acid,  and  sohible  in  alcohol  and  chloroform.  He  did  not  isolate  the  active  principle.  The 
bark  vields  its  virtues  to  water.  In  reference  to  its  effects  on  the  system  it  has  been  con- 
sidered as  emetic  and  cathartic,  with  some  influence  over  the  cerebral  functions ;  but  little 
was  certainly  known.  Professor  Procter  found  three  grains  of  the  aqueous  extract,  given 
to  a  cat,  to  produce  prostration,  frothing  at  the  mouth,  dilatation  of  the  pupils,  and  total 
loss  of  inclination  to  eat.  Largely  taken  the  bark  was  known  often  to  cause  death.  The 
powder  snufled  up  the  nostrils  occasions  violent  sneezing.  Some  experiments  made  with 
it  by  Drs.  S.  AVeir  Mitchell  and  W.  A.  Hammond  have  given  us  more  precise  knowledge 
in  regard  to  its  properties.  Prom  these  it  appears  to  bo  nauseating  and  emetic,  narcotic, 
and  astringent,  but  without  any  cathartic  power.  The  same  writers  give  the  following  as 
the  result  of  the  observations  of  Dr.  Savage  made  in  Africa,  and  communicated  to  them. 
"When  the  bark  is  chewed,  it  causes  a  feeling  of  constriction  in  the  fauces,  attended  with 
prickling,  and  followed  by  numbness.  A  strong  infusion  or  decoction  occasions  stricture 
across  the  brow,  severe  pain  in  the  head,  coma,  and  death.  Independently  of  its  use  by 
the  natives  as  an  ordeal  poison,  it  is  sometimes  employed  by  them  as  a  remedy  in  dysen- 
tery, diarrhoja,  and  colic.  Dr.  Savage  himself  has  known  it  to  be  successful  in  intermit- 
tent fever,  dysentery,  and  diarrhcea.  A  grain  of  the  watery  extract  was  given  for  a  dose 
every  three  hours.   [Charleston  Med.  Journ.,  Nov.  1859,  p.  735.)  W. 

SATUREJA  HOKTENSIS.  Summer  Savory.  An  annual  labiate  plant,  growing  spon- 
taneously in  the  South  of  Europe,  and  cultivated  in  gardens  as  a  culinary  herb.  It  has  an 
aromatic  odour  and  taste,  analogous  to  those  of  thyme,  and  was  formerly  used  as  a  gentle 
carminative  stimulant;  but  is  now  employed  only  to  give  flavour  to  food.  S.  montaiia  or 
winter  savory,  which  is  also  cultivated  in  gardens,  has  similar  properties.  W. 

SAURURUS  CERNUUS.  Lizard's  Tall.  (See  Gray's  Manual  of  Botany,  p.  383.)  A 
perennial,  herbaceous  plant,  growing  in  low  places,  on  the  borders  of  ponds,  in  most 
parts  of  the  United  States,  but,  according  to  Eaton,  especially  abundant  in  New  York, 
west  of  Cayuga  Lake.  It  received  its  name  from  its  supposed  resemblance  to  a  lizard. 
The  whole  plant  has  a  heavy,  disagreeable,  yet  somewhat  aromatic  odour.  Dr.  I).  L. 
Phares,  of  Newtonia,  Miss.,  speaks  of  it  as  being  much  used  in  some  parts  of  the  country, 
both  in  regular  and  domestic  practice,  as  a  soothing,  discutient  cataplasm.  He  considers 
it  "laxative,  antispasmodic,  sedative,  and  slightly  astring^ent,"  and  for  many  years  has 
employed  it  largely,  and  with  most  satisfactory  results,  in  irritation  and  inflammation 
of  the  kidneys,  bladder,  prostate,  and  urinary  passages  generally.  He  considers  it  pecu- 
liarly applicable  to  cases  attended  with  strangury.  It  is  generally  acceptable  to  the  sto- 
mach. Dr.  Phares  uses  it  both  externally  and  internally.  He  gives  it  in  strong  infusion, 
made  with  the  plant  whether  fresh  or  dried,  of  which  from  one  to  four  ounces  may  be 
given  every  fifteen  or  thirty  minutes,  or  three  or  four  times  a  day,  according  to  the  ur- 
gency of  the  symptoms.  [Am.  Journ.  of  Phai'm.,  Sept.  1867,  p.  468;  from  Atlanta  Med. 
and  Surg.  Journ.,  Juh',  1867.)  W. 

SCOLOPENDRIUM  OEFICINARUM.  Smith.  Asplenium  Scolopendrium.  Linn. 
Harts-tongue.  A  fern  indigenous  in  Europe  and  America.  Its  viilgar  name  was  derived 
from  the  shape  of  its  leaves,  which  were  the  part  formerly  used  in  medicine.  They  have 
a  sweetish,  mucilaginous,  and  slightly  astringent  taste,  and,  when  rubbed,  a  di-sagreeable 
oily  odour.  They  were  used  as  a  deobstruent  in  visceral  aflTections,  as  an  astringent  in 
hemorrhages  and  fluxes,  and  as  a  demulcent  in  pectoral  complaints;  but  their  properties 
are  feeble,  and  they  have  fallen  into  neglect.  W 
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RCEOPIIULAKIA  NODOSA.  Fit/wort.  The  root  of  tha  knotfy-rooied Jtr/wori  U  liorvn- 
nial,  tulH^rous,  tirnl  knotty;  th«  stem  U  htrlmnioiis,  «'rcct,  quadrangular,  smooth,  branch- 
ing, and  from  two  to  throo  fVet  high;  th«  leavi«  are  o|ij»osit«',  ))oti(»lat«',  ovat<?-tordaie, 
iiitintcd,  wiuirply  touihod,  veined,  and  of  a  d(K'p-green  colour;  the  flowern  are  small,  dark- 
iiuriile,  slighily'drooping,  and  borne  on  divided  |K-duncleii  in  erect  terminal  brancheH.  The 
plant  is  a  inilive  of  Kurope,  where  it  grows  in  hhady  and  moist  places,  and  flowers  in  July. 
The  leaves,  which  are  the  part  used,  have  when  fresh  a  rank  fetid  odour,  and  a  bitter, 
somewhat  acid  taste  ;  but  these  i)r()perties  are  diminished  by  drying.  Water  extracts  their 
virtues,  forming  a  reddish  infusion,  which  is  blackened  by  the  sulphate  of  the  se.-'fjuio.xido 
of  iron.  Walz  has  obtained  from  them  two  j>roxiniate  principles,  which  he  names  resjiect- 
ivcly  Mrropfitilnrin  and  scrophularusmin.  (Mayer,  Am.  Jvurn.  of  P harm.,  July,  )H«:{,  p. 
21>.').)  Figwort  leaves  are  said  to  be  anodyne  and  diuretic,  and  to  have  repellent  projKM*- 
ties  when  externally  applied.  They  were  formerly  considered  tonic,  <liaphoretic,  dis<'u- 
tient,  anthelmintic,'  &c.,  and  were  thought  to  bo  useful  in  scrofula.  They  are  at  present 
very  little  employed;  but  in  Europe  are  sometimes  applied,  in  the  form  of  ointment  or 
fomentation,  to  piles,  painful  tumours  and  ulcers,  and  cutaneous  eruption.i.  W. 

8ECALE  CEllEALE.  Jiije.  Syria,  Armenia,  and  the  southern  provinces  of  Russia 
Lave  been  severally  indicated  as  the  native  country  of  rye.  The  i)lant  is  now  cultivated' 
in  all  temperate  latitudes.  The  graina  consist,  according  to  Einhof,  of  242  j)er  cent,  of 
envelope,  lioG  of  Hour,  and  102  of  water.  T\\"  Jiour,  according  to  the  same  chemi^^t,  coiu 
sists  of  01-07  per  cent,  of  starch,  0-48  of  gluten,  3-28  of  albumen,  3-28of  uncrystallizable 
sugar,  llO'J  of  gum,  0-38  of  vegetable  libre,  besides  5(>2  of  loss,  comprising  an  acid,  the 
na'ture  of  which  was  not  determined.  Kye  flour  has  been  much  used,  in  the  dry  state,  as 
an  external  application  to  erysipelatous  inflammation,  and  other  eruptive  aflections,  the 
burning  and  unpleasant  tingling  of  which  it  tends  to  allay,  while  it  absorbs  the  irritating 
secretions.  In  the  form  of  mush,  it  is  an  excellent  laxative  article  of  diet,  and,  mixed 
with  molasses,  it  may  be  given  with  great  advantage  in  hemorrhoids  and  prolapsas  ani, 
connected  with  constipation.  Kye  carbonized  by  heat,  with  exclusion  of  the  air,  has  been 
highly  recommended  as  a  tooth-powder.  W. 

SEDUM  ACRE.  Biting  Stone-crop.  Small  Houseleek.  A  small,  perennial,  succulent 
European  plant,  growing  on  ntcks  and  old  walls,  with  stems  about  as  long  as  the  linger, 
and  numerous  very  minute  leaves.  It  is  inodorous,  and  has  a  taste  at  flrst  cooling  and 
herbaceous,  afterwards  burning  and  durably  acrid.  Taken  internally  it  vomits  and  purges, 
and  applied  to  the  skin,  produces  inflammation  and  vesication.  The  fresh  herb  and  the 
expressed  juice  have  been  used  as  an  antiscorbutic,  emetic,  cathartic,  and  diuretic,  and  have 
been  applied  locally  to  old  ulcers,  warts,  and  other' excrescences;  but  the'plant  is  at  pre- 
sent little  employed.  It  has  recently  been  recommended  in  Germany  as  a  remedy  in  epi- 
lepsy. Other  species  are  less  acrid,  and  are  even  eaten  as  salad  in  some  parts  of  Europe. 
Such  are  Sedum  rupesfre  and  S.  album.  S.  Telephium  was  formerly  employed  externally 
to  cicatrize  wounds,  and  internally  as  an  astringent  in  dysentery  and  haemoptysis  ;  and  is 
still  esteemed  by  the  common  people  in  France  as  a  vulnerary.  W. 

SELINUM  PALUSTRE.  {Linn  )  Pencedanum  mnntamcm.  (Lindley,  Flor.  Med.) 
Marsh  Parsley.  Persil  de  marais.  {Fr.)  This  is  an  umbelliferous  plant,  belonging  to 
Pentandria  Digynia  ia  the  Linnajan  system.  It  is  herbaceous,  with  a  fleshy,  lactescent 
root,  from  which  rises  annually  a  single  fistulous  stem,  about  four  feet  high,  furnished 
with  large,  soft,  smooth,  bipinnate  or  tripinnate  leaves,  and  branching  at  top,  with  ter- 
minal umbels,  each  consisting  of  thirty  small  white  flowers.  The  plant  frequents  low  wet 
grounds  in  the  North  of  Europe.  The  root  is  the  part  used.  This,  when  dried,  is  of  a 
brown  colour  externally,  of  a  strong  aromatic  odour,  and  an  acrid  jjungeut,  aromatic  taste. 
The  powder  is  of  a  light  grayish-yellow  colour.  Analyzed  by  Peschier,  it  was  found  to 
contain  a  volatile  oil,  a  fixed  oil  soluble  in  ether  and  alcohol,  gum,  a  yellow  colouring 
substance,  a  nitrogenous,  mucoso-saccharinc  principle,  a  peculiar  acid  which  he  calls 
sclinic,  phosphate  of  lime,  and  lignin.  The  root  of  Selinum  palustre  has  long  been  a 
popular  remedy  for  epilepsy  in  the  Russian  Province  of  Courland  ;  and,  having  in  1800 
attracted  the  attenticm  of  Dr.  Trinius,  a  Russian  physician,  was  by  him  in  1818  brought 
before  the  notice  of  the  profession,  and  afterwards  acquired  some  reputation  in  the  treat- 
m-nt  of  that  disease.  It  did  not,  however,  long  retain  this  reputation,  and  in  a  few  years 
sei'Mis  to  have  been  quite  forgotten.  More  recently  its  use  has  been  revived  by  Dr.  Her- 
pin,  who  published  a  memoir  upon  the  subject  in  18r>9,  speaking  in  decidedly  favourable 
terms  of  its  efficienc}'.  In  relation  to  its  physiological  ett'ects,  it  seems  to  exercise  no  very 
obvious  influence  on  the  system,  sometimes  acting  as  an  aperient,  in  a  very  few  instances 
causing  temporary  nausea  or  gastric  uneasiness,  but  in  many  cases  passing  through  tho 
alimentary  canal  without  apparent  ellect,  and  never,  however  long  continued,  producing 
any  derangement  of  the  general  health.  It  seems  to  act  favourably  on  the  menstrual 
function,  restoring  its  regularity,  and  relieving  the  pains  often  attendant  on  it.  In  speak- 
ing of  its  use  in  epilepsy,  Dr.  Ilerpin  ranks  it  as  the  fourth  in  value,  estimating  oxide  of 
zinc,  sulphate  of  copper,  and  valerian,  in  the  order  of  their  succession,  and  next  Selinum. 
He  h.is  also  used  it  with  apparent  advantage  in  hooping-cough,  and  recommends  its  trial 
in  other  nervous  afl'ectious.    Tho  commencing  dose  in  epilepsy  is  from  20  to  30  grains 
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three  times  a  day,  taken  before  breakfast  and  dinner,  and  at  bedtime,  and  increased  by 
one-half  every  week,  until  the  oi-iginal  dose  is  quadrupled;  after  which  it  may  be  con- 
tinued for  six  weeks  or  longer.  For  children  the  dose  is  to  be  diminished  according  to 
the  age.  (Journ.  rfePAarw.,  Juillet,  1859,  p.  16.)  W. 

SEMPEKVIVUM  TECTORUM.  Common  Houseleek.  A  perennial,  succulent,  Eu- 
ropean plant,  growing  on  rocks,  old  walls,  and  the  roofs  of  houses,  and  remarkable  for 
its  tenacity  of  life.  It  is  occasionally  cultivated  in  this  country  as  an  ornament  to  the 
walls  of  houses,  or  as  a  domestic  medicine.  The  leaves,  which  are  the  part  used,  are  ob- 
long, pointed,  from  half  an  inch  to  two  inches  in  length,  thick,  fleshy,  succulent,  flat  on 
one^'side,  somewhat  convex  on  the  other,  smooth,  of  a  light-green  colour,  inodorous,  and 
of  a  cooling,  slightly  saline,  astringent,  and  sourish  taste.  They  contain  a  large  propor- 
tion of  supermalate  of  lime.  They  are  employed  in  the  recent  state  and  bruised,  as  a 
cooling  application  to  burns,  stings  of  bees,  hornets,  &c.,  ulcers,  and  other  external  aflt'ec- 
tions  attended  with  inflammation.    The  juice  is  said  to  cure  wartS.  W. 

SENECIO  VULGARIS.  Common  Oroundsel.  An  annual  European  plant,  introduced 
into  this  country,  and  growing  in  cultivated  grounds.  The  whole  herb  is  used,  and  should 
be  gathered  while  in  flower.  It  has,  when  rubbed,  a  peculiar  rather  unpleasant  odour, 
and  a  disagreeable,  herbaceous,  bitterish,  and  saline  taste,  followed  by  a  sense  of  acri- 
mony. It  is  emetic  in  large  doses,  and  has  been  given  in  convulsive  aftections,  liver 
complaints,  spitting  of  blood,  &c.,  but  is  now  very  little  used.  The  bruised  herb  is  some- 
times applied  externally  to  painful  swellings  and  ulcers.  The  plant  is  employed  also  as 
food  for  birds,  which  are  fond  of  it.  Other  species  of  Senecio  have  been  medicinally  used ; 
and  an  indigenous  species,  the  S.  aureus  or  ragwort^  is  said  by  Schoepf  to  be  a  favourite 
vulnerary  with  the  Indians.  The  "eclectics"  consider  it  emmenagogite,  and  use  it  not 
only  to  stimulate  the  function,  but  to  regulate  it  when  in  excess  or  otherwise  deranged. 
They  also  believe  it  to  possess  diuretic  properties,  and  to  be  useful  in  disorders  of  the 
urinary  organs.  They  give  the  name  of  seneein  to  a  preparation  made  by  precipitating 
the  tincture  with  water;  but  this  name  should  be  reserved  for  the  active  principle  when 
discovered.  The  whole  plant  is  used  in  decoction  or  infusion,  which  may  be  taken 
freely.  W. 

SIENNA.  Terra  di  Sienna.  An  argillaceous  mineral,  compact,  of  a  fine  texture,  very 
light,  smooth,  and  glossy,  of  a  yellowish-brown  or  coffee-colour,  leaving  a  dull-orange 
trace  when  moistened  and  drawn  over  paper.  By  calcination  it  assumes  a  reddish-brown 
colour,  and  is  then  called  burnt  sienna.  In  both  the  raw  and  burnt  states  it  is  used  in 
painting.  The  best  sienna  is  brought  from  Italy,  but  an  inferior  kind  is  found  in  Eng- 
land. *  '  W. 

SILENE  VIRGINICA.  Caichfy.  Wild  Pink.  An  indigenous  perennial  plant, grow- 
ing in  Western  Virginia,  the  Carolinas,  and  in  the  States  beyond  the  Alleghany  moun- 
tains. Dr.  Barton,  in  his  "Collections,"  states  that  a  decoction  of  the  roots  is  said  to  be 
efiicacious  as  an  anthelmintic.  We  are  told  that  it  is  considered  poisonous  by  some  of 
the  Indians.  S.  Pennsylvanica,  which  grows  in  the  Eastern  section  of  the  Union,  from 
New  York  to  Virginia,  probably  possesses  similar  properties.  W. 

SILEX,  PULVERIZED.  Silex  Contritus.  Lomi.  Silicic  Acid.  In  operations  of 
pharmacy,  substances  are  sometimes  employed  whose  action  is  exclusively  mechanical. 
Thus,  in  the  U.  S.  Pharmacopoeia,  sand  was  used  in  preparing  oil  of  amber  and  the  fluid 
extract  of  rhubarb,  and  carbonate  of  magnesia  is  now  used  in  forming  several  of  the 
medicated  waters.  The  use  of  the  same  carbonate  was  also  directed  in  the  London  Phar- 
macopoeia of  1836,  in  alternative  processes  for  preparing  several  of  these  waters.  Mr. 
R.  Warington  objected  to  the  use  of  this  carbonate,  as  being  dissolved  to  an  injurious 
extent,  and  proposed  to  substitute  porcelain  clay,  or  pulverized  silica,  glass,  or  pumice 
stone.  The  London  College,  probably  influenced  by  this  objection,  abandoned,  in  its 
Pharmacopoeia  of  1851,  the  use  of  carbonate  of  magnesia,  and  substituted  finely  pulver- 
ized silex,  under  the  name  of  Sile.x  Contritus.  This  powder  maybe  conveniently  obtained 
from  colourless  quartz  or  rock-crystal.  In  order  to  render  the  mineral  more  easily  pul- 
verizable,  it  is  advantageous  to  heat  it  to  redness,  and  quench  it  in  water.  It  may  then 
be  reduced  to  fine  powder  in  a  porphyrj'  or  agate  mortar.  The  London  College  prepared 
all  the  medicated  waters,  except  two,  from  the  volatile  oils  of  the  plants,  in  addition  to 
the  method  of  distillation  with  water  from  the  plants  themselves.  When  the  volatile 
oils  were  used,  pulverized  silex  was  directed  as  a  mechanical  agent.  The  oil  was  rubbed 
up  first  with  the  silex  and  then  with  the  water,  and  the  whole  was  filtered.  The  silex 
acted  by  minutely  dividing  the  oil  and  diffusing  it  through  water,  and  by  the  subsequent 
filtration,  was  entirely  removed. 

Pulverized  silex  is  a  harsh,  white,  tasteless  powder,  insoluble  in  water  and  most  other 
solvents.  Its  sp.  gr.  is  2-66.  In  composition  it  is  a  teroxide  of  silicon,  SiO,.  A  protoxide 
(SiO)  has  been  discovered  by  Wohler.  {C/iem.  Gaz.,  May  15,  1857.)  Silicon  is  a  non-me- 
tallic element,  which  has  been  obtained  in  three  allotropic  states,  called  amorphous, 
grapbitoidal,  and  octohedral  silicon;  the  first  corresponding  to  charcoal,  the  second  to 
graphite,  and  the  third  to  diamond.  The  octohedral  crystallizes  like  diamond  with  curved 
facets,  is  hard  enough  to  scratch  glass  but  not  topaz,  and  has  the  sp.gr.  2-49.  B. 
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SILICATE  OF  MAGNKSIA,  IIYDllATKD.  A  miiKTul  used  in  France  for  tho 
inHiiuriicturo  of  fiuoking  piix'!*,  which,  thoujrli  known  by  thib  num«  to  scicnco,  10  probably 
HHilii-atc  of  tniif^ncDiu  and  limo.  It  haH  hti*n  broiif^ht  into  notice  as  a  mod  ici  no  by  M.Gar- 
raud,  a  di.-'tin^nirhod  physician  of  Laval,  who,  struck  willi  itH  rc^cmblanco  tu  Kubnitrute 
of  bisitiutii,  bi'in^  like  it  white,  taKtfli'HH,  and  inKoliible,  wiim  induced  to  uhd  it  uj>  u  sub- 
."titute  for  that  nicdicino  in  obstinate  choleraic  diarrhwa,  and  met  with  so  much  huccest 
jw  to  induce  iii»n  tt>  nntke  tlie  remedy  public.  M.Trou«senu  employed  it  also  with  great 
«ucceM»  in  numerous  eawes  of  diarrhcDH.  It  ii»  reduced  to  tine  powder,  and  given  in  do»es 
of  from  one  to  four  drachms  a  day.  It  no  doubt  acts  mechanically,  either  as  an  ab)Mjrb<'nt 
or  a  protective  of  the  intestinal  coats,  and  has  the  advantage  over  tho  subnitrate  uf  being 
innocent  under  all  circumstances.  {Journ.  de  Phann.,  4o  ser.,  iii.  386.)  W. 

SILICATE  OF  SODA.  Sodte  Silica-i.  Soluble  OlatiH.  This  is  the  salt  employed  by  MM. 
Socquet  and  Bt)njoan,  in  conjunction  with  benzoato  of  soda,  in  the  treatment  of  gout  and 
rheumatism,  for  the  purjx»se  of  eliminating  uric  acid  by  tho  urine.  (Seepage  IM'J.)  It  is 
made  by  fusing  one  part  of  silica  and  two  of  dried  carbonate  of  soda,  mixed  in  powder, 
in  an  earthenware  crucible,  and  pouring  out  tho  fused  nui^s  on  a  stone  slab  to  cool.  This 
is  pulverized,  and  treated  with  boiling  water,  to  dissolve  the  soluble  part.  The  solution 
is  tillered  and  concentrated,  so  as  to  form  crystals  on  cooling.  These  are  then  purified  by 
dissolving  them  in  water  heated  to  100°,  tillering  the  solution,  and  concentrating  it  so 
that  it  may  recry stall ize.  Silicate  of  soda  is  supposed  to  promote  the  discharge  of  uric 
acid  by  the  kidneys;  while  the  benzoate  of  s>)da  transforms  tho  same  acid  into  hippuric 
acid.  This  action  of  the  latter  salt  is  doubtful ;  as  it  is  well  known  that  benzoic  acid, 
when  taken,  is  alwavs  changed  into  hippuric  acid,  the  presence  of  which  in  the  urine  is 
more  plausibly  attributed  to  the  medicine  than  to  the  transformation  of  uric  acid.     B. 

Silictite  0/ pofnssa,  which  may  be  prepared  in  the  same  way  as  the  salt  of  soda,  and  liko 
it  is  soluble,  has  been  employed  for  the  same  purposes  by  M.  Vanden  Corput,  who  thinks 
it  preferable  to  silicate  of  soda,  as  it  acts  more  promptly  and  energetically  in  bringing 
about  alkalinity  of  tho  urine.  He  published  an  article  upon  tho  therapeutic  use  of  these 
salts,  so  early  as  1849,  and  long  anticipated  MM.  Socquet  and  Bonjean.  {Ann.  de  Therap., 
18G5,  p.  236.)  Another  use  of  soluble  silicate  of  potassa,  which,  like  the  salt  of  soda,  is 
known  in  commerce  as  soluble  glass,  has  been  proposed  by  Prof.  Shun;  as  a  substitute, 
namely,  for  starch,  dextrin,  and  plaster  of  Paris,  in  the  preparation  of  immovable 
dressings  in  the  case  of  certain  fractures  of  the  limbs,  and  diseased  joints.  It  i*  applied, 
of  a  syrupy  consistence,  by  means  of  a  brush,  to  the  bandages,  upon  which  it  rapidly 
hardens,  requiring  only  five  or  six  hours  for  this  result.  The  facility  of  removing  it  by 
means  of  hot  water  is  another  advantage  which.it  possesses  over  the  -other  dressings. 
(Journ.  de  Phann.,  4e  ser.,  iv.  52.)  W. 

SISYMBRIUM  OFFICINALE.  Scopoli.  Erysimum  officinale.  Linn.  Hedge  Mus- 
tard. A  small  annual  plant,  growing  in  the  United  States  and  Europe,  along  the  road- 
sides, by  walls  and  hedges,  and  on  heaps  of  rubbish.  It  has  an  herbaceous,  somewhat  acrid 
taste,  which  isstrongestin  the  tops  and  flower-spikes,  and  resemblesthat  of  mustard,  though 
much  weaker.  The  sei^ds  have  considerable  pungency.  The  herb  is  said  to  be  diuretic  and 
expectorant,  and  has  been  recommended  in  chronic  coughs,  hoarseness,  and  ulceration  of 
the  mouth  and  fauces.  The  juice  of  the  plant  may  be  Uaed  mixed  with  honey  or  sugar, 
or  the  seeds  may  be  taken  in  substance.  Sisymbrbnn  Sophia,  or  the  ^ta;  weed,  was  for- 
merly officinal.  It  is  of  a  pungent  odour  when  rubbed,  and  of  an  acrid  biting  taste.  The 
herb  has  been  used  externally  in  indolent  ulcers,  and  the  seeds  internally  in  worms,  cal- 
culous complaints,  &c.  Sisymbrium  muralis  (Ditcyplax'is  muralls,  P.  Robert)  has  been  re- 
cently used  in  France  in  scurvy,  scrofula,  and  other  cachectic  affections,  especially  associ- 
ated, in  the  form  of  syrup,  with  iodide  of  potassium.  (Ann.  de  Therap.,  1864,  p.  126.)  W. 

SIUM  NODIFLORUM.  Waier-pnrsncp.  A  perennial,  umbelliferous,  aquatic  Eu- 
ropean plant,  growing  also  in  the  southern  section  of  the  United  States,  where  it  is  sup- 
posed to  have  been  introduced.  It  is  commonlj' considered  poisonous;  but  the  expressed 
juice,  given  by  Withering  in  the  dose  of  three  or  four  ounces  every  morning,  was  not 
found  to  affect  the  head,  stomach,  or  bowels.  Ho  found  it,  in  this  quantity,  very  advan- 
tageous in  obstinate  cutaneous  diseases ;  and  the  plant  has  been  usefully  employi'd  by 
others  in  similar  complaints,  and  in  scrofulous  swellings  of  the  lymphatic  glands.  It  is 
considered  diuretic.  Sinm  latifoliwn,  which  grows  in  Europe  and  the  United  States,  and 
is  the  common  water-pnrsnep  of  this  country,  is  positively  asserted  to  be  poisonous;  and 
madness  and  even  death  are  said  to  have  followed  the  use  of  the  root.  The  S.  Sisarum  or 
skirret,  a  plant  of  Chinese  origin,  cultivated  in  Europe,  has  a  sweetish,  somewhat  aro- 
matic root,  which  is  employed  as  food  in  the  form  of  salad,  and  is  supposed  to  be  a  useful 
diet  in  complaints  of  the  chest.  W. 

SMALT.  Azin'e.  When  the  impure  oxido  of  cobalt,  obtained  by  roasting  the  native 
ar-seniuret  of  tliat  metal,  is  heated  with  sand  and  potassa,  the  mixture  melts,  and  a  beau- 
tiful blue  glass  results,  which,  when  reduced  to  powder,  receives  tho  name  of  smalt  or 
azure.     It  is  used  chiefly  in  painting.  W. 

SOAP  BARK.  This  is  tho  product  of  Quillaya  Saponaria,  an  evergreen  tree,  growing 
in  the  mountains  of  Chili,  in  South  America,  and  known  to  the  inhabitants  by  the  name 
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of  ffMt7/aw,  said  to  be  derived  from  the  Chilian  word  quillean^  which  signifies  to  wash.  It 
is  the  liber  or  inner  bnrk  that  is  employed,  the  outer  dead  layers  being  rejected.  AVhen 
bruised,  and  macerated  in  water,  it  imparts  to  that  liquid  the  property  of  frothing  like 
soap,  when  agitated.  This  has  been  found  by  MM.  Fleury  jun.  and  Boutron  Chahird  to 
be  owing  to  the  existence  of  anponin  in  the  bark,  the  same  principle  as  that  which  gives 
a  similarproperty  io  Saponaria  officinalis.  The  bark  contains  neither  tannic  acid  nor  any 
bitter  principle.  It  is  much  used  along  the  western  coast  of  South  America,  where  it  con- 
stitutes an  article  of  commerce;  and  we  are  informed  that  it  is  also  imported  into  this 
country  ;  being  employed  for  cleansing  cloth  from  grease.  According  to  Mr.  Charles 
Raymond,  the  people  of  Chili  use  it  in  washing  silken  and  woollen  stalls,  when  it  is  de- 
sirable not  to  change  their  colour,  and  still  more  for  cleansing  the  hair,  which  it  is  sup- 
posed to  beautify  and  preserve.  On  the  same  authority,  it  is  stated  to  be  sometimes  given 
as  a  febrifuge,  and  as  a  remedy  in  colds  in  the  head.  For  the  latter  purpose,  its  powder 
is  snutled  up  the  nostrils.  It  causes  sneezing  and  profuse  nasal  discharge.  (Journ.  de 
Pharm.,  xxxii.  220;  also  Am.  Journ.  of  Pharm.,  xxix.  104.)  W. 

SOLUBLE  MERCURY  OF  HAHNEMANN.  This  is  prepared  by  adding,  drop  by 
drop,  a  dilute  solution  of  ammonia  to  an  equally  dilute  solution  of  nitrate  of  protoxide  of 
mercury,  until  the  precipitate  begins  to  be  paler  than  at  first.  It  is  a  black  powder,  which 
has  usually  the  composition  expressed  by  the  formula  NH^O,3HgO-j-N05.  It  is,  there- 
fore, an  ammoniated  nitrate  of  protoxide  of  mercury.  When  it  has  a  gray  colour,  the  fact 
shows  that  loo  much  ammonia  has  been  employed  in  its  precipitation.  This  preparation 
is  included  in  the  French  Codex.     It  has  been  used  in  syphilitic  diseases.  B. 

SOOT.  Fuligo  IJgni.  This  well-known  substance  has  a  peculiar  smell,  and  a  bitter,  em- 
pyreumatic,  and  disagreeable  taste.  Its  composition  is  very  complex.  Reduced  to  powder, 
and  treated  with  water,  it  ailbrds  an  infusion  of  a  deep-yellow  or  brown  colour,  which  is 
deeper  if  heat  is  employed.  The  insoluble  portion  amounts  to  about  44  percent.  The  solu- 
ble part  consists  chiefly,  according  to  Berzelius,  of  a  pj^rogenous  resin  united  with  acetic 
acid  (rtcirf/jT/reiJm),  saturated  with  potassa,  lime,  and  magnesia.  It  also  contains  sulphate 
of  lime,  chloride  of  potassium,  acetate  of  ammonia,  and  traces  of  nitric  acid.  When  the 
solution  is  evaporated  to  dryness,  it  furnishes  a  black  extract.  This  forms  with  water  a 
blackish-brown  solution,  which,  when  treated  with  any  free  acid  except  the  acetic,  lets 
fall  the  acid  pyretin,  in  the  form  of  a  black  mass  resembling  jiitch ;  while  the  acid  em- 
ployed remains  in  solution  with  the  bases  previously  in  combination  with  the  pyretin. 
Braconnot  thought  he  had  discovered  in  pyretin  a  yieculiar  principle,  which  he  named  «^- 
bolin;  but  Berzelius  believed  he  was  mistaken.  Besides  these  substances,  Braconnot  as- 
certained the  existence  in  soot  of  an  azotized  extractive  mutter  to  the  amount  of  20  per 
cent.  This  matter,  when  submitted  to  dry  distillation,  aflbrded  a  considerable  proportion 
of  pyrogenous  oil.  Soot  itself,  when  subjected  to  a  similar  distillation,  furnishes  one-fifth 
of  its  weight  of  empyreumatic  oil.  To  the  above  ingredients  of  soot  must  be  added  crea- 
sote,  to  the  presence  of  which  it  is  supposed  to  owe  its  medicinal  properties. 

Soot  was  formerly  officinal  with  the  Edinburgh  College,  and  the  Scotch  physicians  were 
in  the  habit  of  frequently  prescribing  it  as  a  tonic  and  antispasmodic  in  the  form  of  tinc- 
ture. It  went  very  much  out  of  use  in  regular  practice  ;  but  came  again  into  vogue  after 
the  discovery  of  creasote,  which  is  one  of  its  ingredients.  At  present  it  is  chiefly  used 
as  an  external  remedy  in  the  form  of  decoction  or  ointment.  In  the  Revue  Med.  for  Juno, 
1834,  M.  Blaud  details  a  number  of  cases  of  various  affections,  such  as  obstinate  tetters, 
porrigo  favosa,  psora,  fistula,  cancerous  and  venereal  ulcers,  chronic  irritations  of  the 
lining  membrane  of  the  mouth,  exudations  from  the  mucous  membrane  of  the  nose,  her- 
petic eruptions  of  the  genital  organs,  and  j)ruritus  of  the  vulva,  in  which  the  use  of  soot 
eflfected  cures.  The  decoction  is  made  by  adding  two  handfuls  of  soot  to  a  pint  of  water, 
boiling  for  half  an  hour,  and  filtering.  It  is  applied  as  a  lotion  to  the  affected  parts,  or 
injected  into  the  fistulas  several  times  aday  ;  and,  in  the  intervals,  the  part,  if  accessible, 
is  dressed  with  an  ointment,  made  by  rubbing  up  a  drachm  of  finely  powdered  soot  with 
an  ounce  of  lard.  In  cases  of  porrigo,  the  crusts  must  be  removed  by  poultices  before  the 
soot  is  applied.  In  treating  obstinate  cases  of  chronic  eczema,  M.  Bougard,  of  Belgium,  has 
been  very  successfixl  with  the  use  of  a  mixture  of  equal  parts  of  soot  and  glycerin.  In 
scrofulous  ophthalmia,  M.  Caron  Duvillards  andM.  Baudelocquehave  found  acollyrium, 
made  according  to  the  following  formula,  very  useful.  Infuse  two  ounces  of  soot  in  boiling 
water,  filter  the  solution,  and  evaporate  it  to  dryness.  Dissolve  the  dry  residue,  with  the 
assistance  of  heat,  in  strong  white  wine  vinegar,  and  add  extract  of  roses  in  the  proportion 
of  twenty-four  grains  to  twelve  fluidounces  of  the  liquid.  It  is  prepared  for  use  by  adding  a 
few  drops  of  the  liquid  to  a  glass  of  water.  {Bull.  Oen.  de  Therapeutique,  Mars,  1834.) 
This  formula  is  not  very  satisfactory  ;  as  it  does  not  indicate  the  proportion  of  vinegar  to 
be  employed.  In  a  case  of  severe  and  extensive  burn,  in  which,  after  the  separation  of  the 
sloughs,  the  patient  began  to  sink  from  the  profuse  discharge.  Dr.  Ebers,  of  Bordeaux, 
found  advantage  from  the  application,  to  the  granulating  surface,  of  lint  soaked  in  a  decoc- 
tion of  soot.  It  reduced  the  discharge  in  a  surprising  manner,  and  promoted  cicatrization. 
The  late  Dr.  Hewson,  of  this  city,  found  an  infusion  of  soot  an  efficacious  remedy,  em- 
ployed by  injection,  in  cases  of  ascarides.  In  one  case  of  long  standing  in  an  adult,  in  which 
a  number  of  remedies  had  been  tried  unsuccessfully,  injections  of  sootdaily,  persevered  in 
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for  two  wook^,  offocted  ii  comploto  euro.  Thf  iiijootion  vtaa  mtido  by  a(Iilin<;  a  cupful  of  soot 
to  u  j»ii»t  of  boiliii!^  water,  and  Htraiuim;  tlm  solution.  An  infunlon  of  hlr.htry  nnhea  niui 
aotit  lA  used  in  tUis  oity  as  a  popular  roujody  for  dyspepsia.  It  is  madu  by  irifuxiu^  a  pint 
of  cltiau  hickory  asluvs  and  a  jijill  of  »oot  in  half  a  j^alloii  of  boilititj  walijr,  allowin-^  ilio 
liquor  to  stand  for  tw.'Uty-four  hours,  and  tluindceantin?;.  Of  this  a  small  wini;f^las.sful  i» 
taken  thruo  or  four  tinussaday.  No  doubt  tii in  infusion  has  boon  u.sefiil  in  acidity  of  xtorn- 
ach;  but  itsindisorinunatouso  in  tin*  various •jarttricatleclions,  popularly  confoundud  under 
tho  nanitM)fdys|)<»psia,  in  calculated  to  do  nuu'ii  harm.  Soot  i.sdocidodly  anti»e|»tie.  A  few 
bhovelfulsof  it,  ilirownintoprivicsordrain.s,crtoctuaily  destroy  their  foul  exhalations.  U. 

Dr.  K.  A.  Wood,  of  McKeusporl,  I'a.,  stronj^ly  rocomiuend.s  soot  as  a  remedy  in  ute- 
rine homorrhage,  having  been  induced  first  to  try  it  by  having  witnessed  its  succiiss  in 
a  case  of  the  kind,  employed  as  a  domestic  remedy,  lie  has  himself  repeatedly  used 
it  with  succejis.  He  prepares  the  soot  for  adminislration  by  b  )iling  it  for  an  hour  in 
a  muslin  bag,  and  of  the  decoction  thus  made  gives  a  wineglassful  t^very  half  hour  until 
the  hemorrhage  is  arrest'jd.  [Med.  ami  Surg.  Reporter,  May  11,  18(57,  p.  401.)         W. 

SOKBUS  AUCUPAUI.V.  Mountain  Ash.  A  small  European  tree,  of  the  family  of 
Kosaccae,  distinguished  by  its  pinnate  leaves,  somewhat  resembling  that  of  the  ash,  and 
its  beautiful  clusters  of  scarlet  fruit  about  as  largi;  as  peas,  which  give  it  a  striking  ap- 
pearance, and  havoicaused  it  to  bo  cultivated  in  ornamented  grounds.  AVe  have  an  Ame- 
rican spcino3,S^..'lmcricrt«a,  which  is  similarly  characterized,  and  is  highly  ornamental  to 
our  mountain  regions  in  autumn  and  winter  by  its  bright  scarlet  fruit.  The  fruit  of  the 
European  plant,  and  the  same  is  probably  tb-s  case  with  our  own,  contains  a  peculiar  kind 
of  sugar  called  .sorbin,  susceptible  of  the  vinous  fermentation  ;  and  an  alcoholic  drink 
has  been  prepared  from  it.  It  seems  to  have  been  used  for  preparing  malic  acid  ;  and 
Dr.  Hofmann  has  discovered  in  it  two  new  acids,  which  he  designates  as  .nrbic  and  pai-a- 
aorhie  acid.i.  (See  Pharm.  Junrn.,  May,  1859,  p.  573.)  It  has  been  used  in  scurvy,  and, 
in  infusion,  as  a  remedy  in  hemorrhoids  and  strangury.  All  i)arts  of  the  tree  are  astrin- 
gent, and  may  be  employed  in  tanning,  and  dyeing  black.  W. 

SOKGIIUM  SACCHARATUM.  Sorghum.  Chine-te  Sugar-cane.  This  valuable  plant, 
indigenous  in  India,  China,  and  other  parts  of  the  East,  has  within  a  few  years  been  in- 
troduced into  Europeand  the  United  States.  Itwasnottill  1851  thattheseeds  werefirstsent 
to  France  from  China  ;  and  so  late  as  1855  only  a  few  acres  were  cultivated.  In  1854  some 
seeds  were  brought  to  the  United  States  bvMr  I).  Jay  Browne,  for  the  Patent  Office,  from 
Prance,  and  were  distributed  to  ditl'erent  persons  through  thecountry.  .(//.  S.  Olcott.)  The 
sorghum  is  now  very  largely  cultivated  in  this  country  and  ill  France,  and  there  has  proba- 
bly been  no  instance  in  which  a  plant  has  more  rapidly  grown  into  general  favour,  as  an 
object  of  agriculture,  than  this.  Jiarth,  in  his  Travels  in  Africa(  Am.  ed  ,ii.  339),  states  that 
it  is  extensively  cultivated  in  the  interior  of  that  continent.  It  ranks  botanically  with  the 
Gramiimreir,  and  belongs  to  Polygamia  Moncecia  in  the  Linmean  system.  It  is  an  annual 
plant,  with  a  Jointed  stem  from  eight  to  fifteen  feet  or  more  in  height,  furnished  with  alter- 
nate, .^hcathlng,  ensiform  leaves,  two  or  three  feet  long  by  ab;)Ut  two  inches  or  more  in 
breadth,  and  ending  in  a  panicle  of  flowers  arranged  in  spikelets,  each  composed  of  from 
three  to  five  fiowers,  of  which  one  only  is  fruitful.  The  glumes,  which  envelop  the  fruit 
at  maturity,  are  of  a  deepbrown  colour,  which  is  characteristic  of  the  species.  The  seeds, 
which  are  aboutas  large  as  millet  seeds,  are  planted  in  the  spring  in  rows,  like  Indian  corn, 
and  the  plant  attains  maturity  in  September  or  October.  It  is  valued  chiefly  for  the  saccha- 
rine product  of  its  sfems,  but  other  parts  also  are  used.  The  seeds,  though  not  fitted  as  food 
for  man,  answer  well  for  poultry  and  domestic  animalsgenerally ;  theleaves,  stripped  from 
the  stem  and  dried,  make  an  excellent  winter  fodder  for  cattle;  and  we  have  been  informed 
that  the  stems,  when  deprived  of  their  juice,  are  sold  to  the  paper-makers.  Prof.  Hetet,  of 
the  il(;dical  School  of  Toulon,  has  found  in  the  glumes  of  the  seeds  two  colouring  prin- 
ci]des,  one  red,  only  slightly  soluble  in  water,  but  readily  dissolved  by  alcohol,  ether,  and 
acid  and  alkaline  solutions,  the  other  7/ellmo,  very  soluble  in  water  and  the  other  menstrua 
mentioned,  both  of  which  may  be  used  in  dyeing,  and  might  be  substituted  for  madder. 
{J'lurn.  de  Pharm.,  Avril,  1859, p.  2G2.)  Thestem  abounds  in  juice,  which  becomes  more 
and  more  saccharine  with  the  growth  of  the  plant.  The  proportion  of  juice  is  80  or  90 
pi'r  cent.,  and  of  sugar  on  the  average  about  7,  though  it  may  reach  10  or  15  per  cent. 
(H<5tet,  IbiiL,  p.  258.)  According  to  M.  Leplay,  w^ho  has  been  largely  concerned  in  the 
manufacture  of  alcohol  and  sugar  from  the  sorghum,  the  period  at  wiiich  the  stem  yields 
most  sugar  is  when  the  seeds  are  quite  ripe  yet  not  hardened,  and  before  the  stem  ha* 
lost  its  green  colour.  He  also  determined  by  his  experiments  that,  though  the  juice  before 
this  i)eriod  is  less  rich  in  proper  sugar  of  cane  or  crystallixable  sugar,  which  in  solution 
turns  the  plane  of  polarizatif)n  to  the  right,  yet  it  contains  uncrystallizable  sugar  capable 
of  conversion  into  alcolud,  and  may  be  profitably  employed  for  this  purpose.  M.  Leplay 
thinks  that  the  whole  of  the  saccharine  matter  of  the  juice,  when  the  seeds  are  perfectly 
ripe,  is  crystallizable,  and  exists  in  a  proportion  often  exceeding  15  per  cent.  Another 
important  fact  stated  by  M.  Leplay  is,  that  the  .^orghum  stalks,  if  carefully  driea»,.loso 
none  of  their  sugar,  and  may  thus  be  advantageously  carried  from  various  points  of  pro- 
duction to  central  manufacturing  establishments.  (Ibid.,  3e  ser.,  xxxiii.  p.  342.)  If  theso 
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facta  shall  be  found  applicable  to  the  sorghum  as  cultivated  in  this  country,  there  is  little 
doubt  that  the  phmt  will  some  time  be  hirgely  employed  for  the  preparation  of  sugar, 
should  the  supply  of  that  from  the  cane  be  from  any  cause  insufficient  to  meet  the  demand. 
From  experiments  by  Dr.  C.  M.  AYetherill,  the  results  of  which  are  published  in  the  official 
U.  S.  Patent  Office  iloport  for  18(52  (p.  523),  it  appears  that  17  different  specimens  of  juice, 
from  dittbrent  parts  of  the  U.  States,  yielded  an  average  of  4-82  per  cent,  of  crystallizablc 
sugar,  6-46  percent,  of  uncrystallizable  sugar,  and  11-25  per  cent,  of  both  kinds.  But  we 
are  not  informed  at  what  period,  precisely,  in  reference  to  the  maturity  of  the  seeds,  the 
iuice  was  expressed ;  so  that  there  are  no  grounds  of  comparison  with  tlie  results  obtained 
bv  M.  Leplav.  At  present  the  sorghum  is  used  almost  exclusively  in  the  preparation  of  mo- 
las.ses,  vast  qiiantities  of  which  are  mside  in  the  United  States,  sufficient  in  many  instances 
to  meet  the  wants  of  the  whole  neighbourhood.  The  molasses  is  prepared  by  expressijig 
the  stems,  between  rollers,  in  a  machine  worked  either  by  the  hand,  or  by  horse  or  steam 
power,  and  submitting  the  juice  to  ebullition,  in  order  to  concentrate  it  sufficiently,  and 
at  the  same  time  coagulate  any  albuminous  matters  that  may  be  contained  in  it.  The 
addition  of  a  little  lime  to  the  juice  before  boiling  will  prove  useful,  both  by  neutral- 
izing acid,  which  would  give  a  tendency  to  the  saccharine  matter  to  pass  into  glucose,  and 
hy  combining  with  organic  principles  which  interfere  with  clarification.  From  what  has 
been  above  slated,  it  will  be  inferred  that,  when  molasses  merely  is  wanted,  or  when  the 
object  is  to  obtain  alcohol  or  vinegar,  it  will  not  be  necessary  to  wait  till  the  seeds  are 
perfectly  ripe;  and  thus  a  late  crop  may  be  made  useful,  though  insufficiently  advanced 
to  ripen  before  frost.  For  the  manufacture  of  sugar,  the  stems  should  not  be  pressed  until 
the  maturity  of  the  fruit. 

Another  jplant,  called  imphee  or  African  sugar-cane,  has  been  cultivated  to  a  consid- 
erable extent  for  the  same  purposes  as  the  sorghum.  It  is  a  native  of  Africa,  where  it 
is  said  to  be  cultivated  by  the  Kaffirs.  Its  botanical  characters  do  not  seem  to  be  well  de- 
termined, tliough  considered  by  Mr.  Leonard  Wray  as  a  Holcus,  and  specifically  desig- 
nated as  Holcus  saccharatus.  (Olcott,  Sorgho  and  Imphee,  6th  ed.,  p.  201.)  This,  however, 
as  defined  by  Linnjeus,  is  considered  by  some  botanists  as  a  more  synonyme  of  Sorghum 
eaccharatum :  and  it  is  highly  probable  that  the  two  plants  are  mere  varieties  of  the  same 
species.  The  seeds  of  the  imphee  were  brought  to  this  country  in  1856  or  1857,  and  first 
planted  in  South  Carolina  ;  but  we  have  not  learned  how  far  its  cultivation  has  extended, 
nor  what  relative  proportion  it  boars  to  that  of  the  Chinese  plant.  Still  another  variety 
of  sorghum  has  recently  been  introduced  from  the  islands  of  the  South  Pacific,  under  the 
name  of  Otaheitan  sugar-cane,  and  cultivated  to  some  extent  in  the  West.  It  is  distin- 
guished by  its  long  heads,  from  7  to  12  inches  in  length,  and  from  1  to  2  in  thickness.  This 
variety,  however,  has  not  yet  become  generally  diffused.  {Fa  tent  Office  Report, IS6'2,  p.  515.) 

Credit  is  due  to  Mr.  J.  S.  Lovering,  of  Philadelphia,  for  first  demonstrating,  in  this 
country,  that  sugar  might  be  advantageously  made  from  the  Cliinese  sugar-cane  ;  and  his 
pamphlet  on  the  subject  will  be  found  useful  by  those  who  may  purpose  to  engage  prac- 
tically in  its  manufacture.  AV. 

SPAPvTIUM  JUNCEUM.  Spanish  Broom.  A  small  slirub,  indigenous  in  the  South 
of  Europe,  and  cultivated  in  our  gardens  as  an  ornamental  plant.  The  flowers  are  large, 
yellow,  and  of  an  agreeable  odour.  The  seeds  are  in  moderate  doses  diuretic  and  tonic, 
in  large  doses  emetic  and  cathartic,  and  have  been  used  advantageously  in  dropsy. 
The  dose  is  from  ten  to  fifteen  grains  three  times  a  day.  They  may  also  be  given  in 
tincture.  -  W. 

SPONGE.  Sjwngia.  Spongia  officinalis.  U.  S.  1850.  This,  being  no  longer  recognised 
in  the  Pharmacopoeias,  is  transferred  to  this  place  from  Part  I.  The  sponge  is  now  gen- 
erally admitted  to  be  an  animal.  It  is  characterized  as  "a  flexile,  fixed,  torpid,  polymor- 
phous animal,  composed  either  of  reticulate  fibres,  or  masses  of  small  spires  interwoven 
together,  and  clothed  with  a  gelatinous  flesh ,  full  of  small  mouths  on  its  surface,  by  which 
it  absorbs  and  ejects  water."  More  than  two  hundred  and  fifty  species  have  been  described 
by  naturalists,  of  which  several  are  probably  employed,  though  Spongia  officinalis  is  the 
only  one  that  has  been  designated  in  the  Pharmacopoeias.  Sponges  inhabit  the  bottom  of 
the  sea,  where  they  are  fixed  to  rocks  or  other  solid  bodies;  and  are  most  abundant  within 
the  tropics.  They  are  collected  chiefly  in  the  Mediterranean  and  Ked  Seas,  and  in  those  of 
the  East  and  West  Indies.  In  the  Grecian  Archipelago  many  persons  derive  their  support 
altogether  from  diving  for  sponges.  When  collected  they  are  enveloped  in  a  gelatinous 
coating,  which  forms  part  of  the  animal,  and  is  separated  by  first  rubbing  them  with  fine 
sand  [Landerer),  and  then  washing  them  with  water.  Large  quantities  of  the  coarser 
kinds  are  imported  from  the  Bahamas ;  but  the  finest  and  most  esteemed  are  brought  from 
the  Mediterranean. 

Sponge,  as  found  in  commerce,  is  in  yellowish-brown  masses  of  various  shapes  and  sizes, 
Vght,  porous,  elastic,  and  composed  of  fine,  flexible,  tenacious  fibres,  interwoven  in  the 
•form  of  cells  and  meshes.  It  usually  contains  numerous  minute  fragments  of  coral  or  stone, 
or  small  shells,  from  which  it  must  be  freed  before  it  can  be  used  for  ordinary  purposes. 
Sponge  is  prepared  by  macerating  it  for  several  days  in  cold  water,  beating  it  in  order  to 
break  up  the  concretions  which  it  contains,  and  dissolving  what  cannot  thus  be  separated 
of  the  calcareous  matter  by  muriatic  acid  diluted  with  thirty  parts  of  water.  By  this  pro- 


PART  III.  Sponge.— Staphisagria,  1699 

cesB  it  i»  rendorcd  perfectly  soft,  niul  fit  for  niirjficul  uno.  It  mn^"  be  liloftch<'<l  by  gtf<'|ting 
it  in  Wtttor  iinpres;mitt«d  with  siilpluinnin  iicid,  or  by  oxponurc  in  u  moii«t  «tu(e  to  thf  no- 
tion of  chlorine.  VVht-n  inU'ndcil  for  nur;^i^''d  piirposen,  tno  softest,  Hnflitt,  and  ino»>t  »diwtio 
spon^i>8  ithonld  he  (ndi'Ctod  ;  for  formini;  burnt  uponrfe,  th(>coiir)«er  will  iinswereqUHlly  Wfll. 
Ac'cordinij  to  Mr.  Uutchctt,  thn  chemical  constitnents  of  gpon^c  nru  gelatin,  coaijulat<'d 
nlbumon,  conunon  8uU,iuul  curbonuto  of  linn'.  Magnesia,  silica,  iron,  sulphur,  and  phoft- 
phorus  liavo  bi'cn  d'-tcctcd  in  it;  as  also  have  iodine  and  bromine,  combint^l  with  sodium 
and  pota!«siuin.  From  the  oxncrimeiits  of  Mr.  Orooekewit,  it  would  appear  that  H|M)iige  in 
closely  analogou-i  to,  if  not  iilentical  with  the  fibroin  of  Mulder,  differing  from  it  only  in 
containing  iodine,  sulphur,  and  jdiosphorus.  (Annul,  tier  Cfiein.  und  F/iann.,  xlviii.  48.) 
FUtroin  is  an  animal  principle,  found  by  Mulder  in  the  interior  of  the  ttbrea  of  silk. 

Mf.iliral  I'roprrtien  and  Uses.  Sponge,  in  its  unaltered  state,  is  not  employed  as  s 
medicine ;  but,  in  consequence  of  its  softness,  porosity,  and  property  of  imbibing  liquids, 
it  is  very  useful  in  surgical  operations.  From  the  same  qualities  it  may  bo  advantageously 
applied  over  certain  ulcers,  the  irritating  sanies  from  which  it  removes  by  absorption. 
Compressed  upon  a  bleeding  vessel,  it  is  soinetinK^s  useful  for  promoting  the  coagulation 
of  the  blood,  especially  in  hemorrhage  from  the  nostrils.  In  the  shape  of  yponrfe  tent  it 
is  employed  for  dilating  sinuses.  This  is  prepared  by  dipping  sponge  into  melte<i  wax, 
compressing  it  between  two  Hat  surfaces  till  the  wax  hardens,  and  then  cutting  it  into 
pieces  of  a  prop'r  form  and  size.  By  the  heat  of  the  body  the  wax  becomes  soft,  and  the 
sponge,  expanding  by  the  imbibition  of  moisture,  gradually  dilates  the  wound  or  sinus  in 
which  it  may  be  placed.  For  other  modes  of  preparing  sponge  tent,  as  well  as  of  saturat- 
ing the  sp<mge  at  the  same  time  with  substances  calculated  to  make  a  remedial  impres- 
sion, as  carbolic  acid,  alum,  acetate  of  lead,  &c.,  see  a  paper  by  Dr.  Geo.  Syng  Bryant, 
of  Lexington,  Ky.,  in  the  Am.  Journ.  of  Phnrm.  (Oct.  1868,  p.  410);  and  for  a  method 
of  preparati<tn  by  Dr.  J.  B.  Hough,  of  Hidgeville,  Ohio,  see  the  same  journal  (Sept.  18t)9, 
p.  44(5;  from  the  Cinein.  Lancet  and  Ob.ierve?',  July,  1809).  After  having  been  partially 
charred  by  heat,  sponge  has  long  been  used  as  a  remedy  in  goitre.  Its  efficacy  in  this 
complaint,  formerly  considered  doubtful  by  many  physicians,  has  been  generally  ad- 
mitted since  the  discovery  of  iodine. 

Si'OXOiA  UsTA.  (7.  .9.  1850.  Burnt  Sponge.  This  was  an  officinal  preparation  of  the 
U.S.  Pharmacopoeia.  The  following  was  the  formula  for  its  preparation.  "Take  of  sponge 
a  convenient  quantity.  Cut  it  into  pieces,  and  beat  it  that  any  extraneous  matter  may  be 
separated ;  then  burn  it  in  a  close  ir*)n  vessel  until  it  becomes  black  and  friable;  lastly, 
ruD  it  into  very  fine  powder."  U.  S.  The  sponge  is  decomposed,  the  volatile  matters  being 
driven  oft'  by  the  heat,  and  a  black  friable  coal  remaining.  Preuss  found  that,  of  1000 
parts  of  sp<ingo  submitted;, to  calcination,  34;]-848  were  dissipated  ;  and  the  residue  con- 
sisted of  327  parts  of  carbon  and  insoluble  matters,  1 1208  of  chloride  of  sodium,  lG-43  of 
sulphate  of  lime,  21-422  of  iodide  of  sodium,  7-67  of  bromide  of  magnesium,  103-2  of  car- 
bonate of  lime,  35-0  of  phosphate  of  lime,  4  73  of  magnesia,  and  28-72  of  protoxide  of  iron. 
{Phnrm.  Cent.  Blatt,  1837,  169.)  Ilerberger  found  in  burnt  sponge  1  per  cent,  of  iodide 
of  potassium,  and  0-5  per  cent,  of  bromide  of  potassium.  (Annul,  der  Pharm.,  xx.  204.) 
As  the  remediate  value  of  burnt  sponge  depends  chiefly  upon  the  presence  of  iodine,  it 
cannot  be  esteemed  good  unless  it  afford  purple  fumes  when  acted  upon  by  sulphuric  acid 
assisted  by  heat.  It  is  said  that  the  jjreparation  is  most  efficient  as  a  remedy,  when  the 
sponge  is  kept  on  the  fire  no  longer  than  is  necessary  to  render  it  friable.  The  powder  is 
tiien  of  a  much  lighter  colour.  Guibourt  recommends  that  the  sponge  selected  for  burn- 
ing should  be  unwashed,  of  a  strong  odour,  firm,  and  compact,  that  it  should  be  put  into 
a  roaster  like  that  used  for  coffee,  and  heated  over  a  moderate  fire  till  it  becomes  of  a 
blackish-brown  colour,  that  it  should  then  be  removed,  powdered,  and  enclosed  in  a  well- 
stopped  glass  bottle.  It  is  best  when  recently  prepared ;  as  the  iodine  is  dissipated  by- 
time,  and  the  specimens,  at  first  richest  in  this  principle,  contain  little  of  it  at  the  end  of 
a  year.  (Journ.  de  Chim.  Mid.,  Dec.  1831.)  According  to  Herberger,  the  fine  and  coarse 
sponges  do  not  materially  differ  in  the  j)roportion  of  their  organic  constituents ;  so  that 
the  coarse  may  be  selected  for  this  oj)eration.  Burnt  sponge  bus  been  highly  recommended 
in  goitre,  glandular  swellings  of  a  scrofulous  character,  and  obstinate  cutaneous  eruptions. 
It  is  most  conveuientlj'  administered  mixed  with  syrup  or  honej',  in  the  form  of  an  elec- 
tuary, with  the  addition  of  some  aromatic,  as  powdered  cinnamon.  The  dose  is  from  one 
to  three  drachms.  '  W. 

STAPHISAGRIA.  Stavenacre.  The  seeds  of  Delphinium  Staphisagria.  This  officinal 
of  the  late  London  and  Edinburgli  Pharmacopoeias  has  been  discarded  in  the  British.  For 
the  characters  of  the  genus  D(dphinium,  the  reader  is  referred  tt>  Delphinium  Con«olida, 
in  Part  I.  Delphinium  Staphisagria,  or  stavesacre,  is  a  handsome  annual  or  biennial  ]'lant, 
one  or  two  feet  high,  with  a  simple,  erect,  downy  stem,  and  palmate,  five  or  seven-lobed 
leaves,  supported  on  hairy  footstalks.  The  flowers  are  bluish  or  purple,  in  terminal 
racemes,  with  pedicels  twice  as  long  as  the  flower,  and  bracteoles  inserted  at  the  base  of 
the  jiedicel.  The  nectary  is  four-leaved  and  shorter  than  the  petals,  which  are  five  in  num- 
ber, the  uppermost  projected  backward  so  as  to  form  a  spur,  which  encloses  two  sjnirs  of 
the  upper  leaflets  of  the  nectary.  The  seeds  are  contained  in  straight,  oblong  capsules. 
3^hc  plant  is  a  native  of  the  South  of  Europe.    Stavesacre  seeds  are  about  as  large  as  a 
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grain  of  wheat,  irregularly  triangular,  wrinkled,  externally  brown,  internally  whitish 
and  oily.  They  have  a  slight  but  disagreeable  odour,  and  an  extremely  acrid,  bitter,  hot, 
nauseous  taste.  Their  virtues  are  extracted  by  water  and  alcohol.  Analyzed  by  M  M.  Las- 
sai"-ne  and  Feneulle,  they  yielded  a  brown  and  a  yellow  bitter  principle,  a  volatile  oil, 
a  fixed  oil,  albumen,  an  azotized  substance,  a  mucilaginous  saccharine  matter,  mineral 
salts,  and  a  peculiar  organic  alkali  called  delphine  or  clelphinia,  which  exists  in  the  seeds 
combined  with  an  excess  of  malic  acid.  It  is  white,  pulverulent,  inodorous,  of  a  bitter 
acrid  taste,  fusible  at  150°  and  becoming  hard  and  brittle  upon  cooling,  volatilizable  at 
300^  (Guy),  slightly  soluble  in  cold  water,  very  soluble  in  alcohol  and  ether,  and  capa- 
ble of  formingsalts  with  the  acids.  It  is  obtained  by  boiling  a  decoction  of  the  seeds  with 
ma.o'nesia,  collecting  the  precipitate,  and  treating  it  with  alcohol,  which  dissolves  the 
deiphinia,  and  yields  it  upon  evaporation.  According  to  M.  Couerbe,  it  is  impure  as  thus 
obtained,  consisting  of  three  distinct  principles  ;  one  of  a  resinous  nature,  separated  from 
its  solution  in  diluted  sulphuric  acid  by  the  addition  of  nitric  acid  ;  another  distinguished  v 
by  its  insolubility  in  ether,  and  named  by  M.  Couerbe  staphisnin ;  and  the  third  soluble 
both  in  alcohol  and  ether,  and  considei'ed  as  pure  delphinia.  (Journ.  de  Pliai-ni.,  xix.  519.) 

Medical  Properties  and  Uses.  The  seeds  were  form^erly  used  as  an  emetic  and  cathartic, 
but  have  been  abandoned  in  consequence  of  theirviolence.  Powdered  and  mixed  with  lard, 
they  areemployed  in  some  cutaneous  diseases,  and  to  destroy  lice  in  the  hair.  An  infusion 
in  vinegar  has  been  applied  to  the  same  purpose.  A  preparation  made  by  mixing  three 
parts  of  the  seeds  in  fine  powder  with  five  parts  of  lard,  and  maintaining  the  mixture  at 
the  temperature  of  212°  for  twenty-four  hours,  is  recommended  by  Dr.  Bourguignon  as 
very  efficacious  in  the  itch.  [Joiirn.  de  Fharm. ,  3e  ser.,  xviii.  421.)  jVt.  Bazin  has  obtained 
good  ett'ects  from  the  external  and  internal  use  of  stavesacre  in  eczema.  He  gave  the  ex- 
tract in  the  dose  of  a  grain  and  a  half  from  four  to  twelve  times  a  day.  (Ann.  de  Therap., 
1851,  p.  18.)  Mr.  B.  Squire,  believing  that  prurigo  senilis  is  essentially  the  result  of  the 
presence  of  the  pedicidus  corporis,  is  in  the  habit  of  treating  the  affection  with  an  ointment 
made  hy  incorporating  a  little  wax  with  the  oily  matter  extracted  from  stavesacre  by 
ether,  which  amounts  to  about  one-half  of  the  seeds  by  weight,  and  contains  all  their  vir- 
tues. In  the  most  obstinate  cases,  this  ointment  efl'ectually  cures  the  disease,  generally  in 
less  than  a  week.  (Pharm.  Joiam.,  2d  ser.,  vi.  405.)  A  strong  tincture  has  been  employed 
as  an  embrocation  in  rheumatism.  In  some  countries  the  seeds  are  used  to  intoxicate  fish 
in  the  same  manner  as  Cocculus  Indicus. 

Deij^Jdnia  is  highly  poisonous,  exerting  its  effects  chiefly  on  the  nervous  system.  Experi- 
ments made  by  Drs.  Falck  and  Eorig  on  the  lower  animals  show  that,  introduced  into  the 
rectum,  the  cellular  tissue,  or  the  veins,  it  producesdeath  by  asphyxia,  preceded  by  symp- 
toms of  local  irritation,  convulsive  movements,  and  extreme  anaesthesia,  without  apparent 
disturbance  of  the  cerebral  functions  until  the  moment  before  death.  Introduced  into  the 
stomach,  it  caused  salivation,  vomiting,  and  diarrhoea,  without  other  signs  of  absorption. 
(Arch.  Gen.,  4e  ser.,  xxx.  482.)  Similar  results  were  subsequently  obtained  by  Dr.  Van 
Praag,  who  found  also  that  the  nerves  of  motion  were  paralyzed  as  well  as  those  of  sensa- 
tion. After  death,  congestion  of  the  cerebral  membranes,  heart,  great  veins,  and  liver  was 
observed.  i>v.TnTnhn\\,\n\ns\NOYk'-''Onthe Medical Proj^ertiesof the Ra.mmeidacese,^^ si&iQ?, 
that  pure  delphinia  may  be  given  to  the  extent  of  three  or  foiir  grains  a  day,  in  doses  of 
half  a  grain  each,  without  exciting  vomiting,  and  without  producing  much  intestinal  irri- 
tation, though  it  sometimes  purges.  In  most  instances  it  proves  diuretic,  and  'gives  rise 
to  sensations  of  heat  and  tingling  in  various  parts  of  the  body.  Externally,  it  acts  like 
A'eratria  ;  but,  according  to  Dr.  Turnbull,  produces  more  redness  and  burning,  and  less 
tingling  than  that  substance.  He  has  employed  it  in  neuralgia,  rheumatism,  and  paralysis. 
It  may  be  applied  by  friction,  in  the  form  of  ointment  or  alcoholic  solution,  in  propor- 
tions varying  from  ten  to  thirty  grains  of  the  alkaloid  to  an  ounce  of  the  vehicle  ;  and  the 
friction  should  be  continued  till  a  pungent  sensation  is  produced.  W. 

STEECULIA  ACUMINATA.  Cola  acuminata.  Daniell.  This  is  a  large  African  tree, 
known  as  the  source  of  the  kola  nuis  of  Guinea.  In  the  last  edition  of  the  Dispensatory 
we  announced  that  Dr.  Daniell  had  just  discovered  in  these  nuts  a  crystallizable  alkaloid, 
which  he  believed  to  be  thein,  or  as  it  is  now  generally  called  caffein.  He  was  induced  to 
make  the  examination  by  noticing  that,  after  taking  a  decoction  of  the  seeds,  he  was  af- 
fected with  long-continued  loss  of  sleep.  Since  thattime,  we  have  had  a  more  particular 
account  of  the  nuts  from  Dr.  Daniell,  and  a  detailed  analysis  by  Dr.  J.  Attfield,  which  fully 
confirm  the  conjecture  as  to  the  existence  of  thein  in  them.  They  are  extensively  used  and 
highly  valued  throughout  a  large  part  of  Africa,  being  chewed  for  their  agreeable  effects 
on  the  sj'stem,  and  the  remarkable  property  of  causing  wakefulness.  The  possession  of 
this  property  is  explained  by  the  presence  of  caffein  m  the  seeds;  and  thus  another  is 
added  to  the  list  of  vegetable  products,  which,  having  been  employed  by  the  natives  of 
the  country  where  they  grow,  as  an  agreeable  stimulant  to  the  nervous  system,  have  been 
found  to  contain  caffein.  Coffee,  tea,  Paraguay  tea,  and  guar  ana  or  pauUinia  are  the  other 
members  of  this  small  class  of  bodies.  (Pharm.  Journ.,  March,  1865,  2d  ser.,  vi.  450.)  Dr. 
Attfield  found  in  lOOpartsof  the  seeds  13-65  of  water,  20-00  of  cellulose  and  colouring  mat- 
ter, 41-50  of  starch,  1-52  of  volatile  and  fixed  oil,  6-33  of  an  albuminoid  substance',' 10-07 
of  gum,  sugar,  and  other  organic  matter,  and  2-13  of  thein  (caflein)  ;  and  obtained  2-13  per 
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lont.  of  Hjihos.  Tho  nutH  contHiii  iu»  tannin,  and  in  tlii«  n<«pc'ct  difftrr  from  coffue,  which 
thi'VollierwispnwMublf.  Dr.  Attrti'ld^i'i»uralf(l  tlu-'cartVin  by  |iri'ci|(itatin;;ml»!c<»cli<>n  with 
suliaoftulc  of  K'ad.rDninviiii;  tlio  e!iC(*!us  of  luad  ln'8ul|)liiin-tt(^d  hydrofriMi,  and  allowing  tho 
ch'ar  Holution  to  ovuporatit  to  dryiu^f*.  Tho  rumdue  was  tn-atud  witli  iiot  aU;ohol,and  tho 
nii'oholic  solution  evaporated  to  a  small  bulk.  On  coolini;,  this  soliditlcd  into  a  crystal- 
lino  mags,  which  was  found  to  have  all  the  propi!rti<?s  of  i-aHein.  The  kola  nutis  dt-^cribod 
as  roundish,  conij>ri'S!'ed,  reseniblin};  the  European  chestnut,  and  of  a  bitter  tahte.  Dr. 
Daniell  informs  us  that  it  is  used  by  tho  white  iniiabitants  on  th<!  jjold  coast  with  aitpa- 
rent  benetlt  in  diarrhoBa.  {Atn.  Journ.  of  Phann.,  Aluy,  l8Go,  p.  203;  from  Chcm.  Neusa, 
Feb.  17,  IHtio.)  W. 

SUCCINIC  ACID.  Acidiun  Succinicutn.  Thisncid  isobtained  bydistilling  amber.  (See 
Saccinutn.)  The  product  is  au  ntjuoous  solution  of  impure  succinic  acid,  associated  with 
emjiyreumatic  oil.  (See  Oleum  Snccini.)  By  filtering  the  liquor  the  solution  of  the  impure 
neiirj)a.sses  through,  while  the  oil  is  absorbed  by  the  paper.  Tho  acid  may  be  purifled  by 
boiling  the  .solution  with  nitric  acid,  diluted  with  twice  Us  bulk  of  water,  and  then  evapo- 
rating to  crystallize.  Should  tho  crystals  not  be  colourless,  the  treatment  with  nitric  acid 
must  be  repeated  until  they  are  .so.  Succinic  acid  is  formed  artificially  by  the  action  of 
nitric  acid  on  the  fatty  acids,  and  under  various  other  circumstances.  M.  De.saignes  ob- 
tained it  from  malate  of  lime,  subjected  to  fermentation  e.vcited  by  casein.  The  malate  was 
converted  into  succinate  of  lime,  which  was  then  decomposed  by  sulphuric  acid,  so  as  to 
yield  succinic  acid.  For  the  details  of  the  process  for  obtaining  succinic  acid  from  malate 
of  lime,  see  tho  paper  of  E.  J .  Kohl,  in  the  Arnericnn  Journal  of  Pharmacy  for  July, 1856 . 
Succinic  acid,  when  pure,  is  a  white,  transparent  solid,  crystallizing  in  prisms,  and  hav- 
ing a  somewhat  acrid  taste.  It  dissolves  in  five  times  its  weight  of  cold,  and  twice  its  weight 
of  uoiling  water.  It  is  soluble  also  in  alcohol,  but  very  sparingly  so  in  ether.  Nitric  acid 
is  without  action  on  it.  It  melts  at  305°,  and  boils  without  alteration  at  ITo".  Itsublimes, 
however,  at  a  much  lower  temperature.  According  to  Wackenroder,  it  is  sometimes  adul- 
terated with  tartaric  acid,. soaked  in  oil  of  amber.  Crystallized  from  its  solution  in  water, 
its  formula  is  C\U/)j-|-ll6.  The  sublimed  a<;id  has  the  formula 'iC^H.^Oj-fllU.  Some  che- 
mists double  the  equivalent  of  this  acid,  and  make  its  formula  CgH.Ug. 

Succinic  acid,  though  formerly  officinal,  is  at  present  seldom  used  in  medicine.  It  has 
been  ascertained  to  be  a  product  of  vital  action,  having  been  detected  by  M.  Ileintz  in  the 
colourless  liquid  found  in  hydatid  cj'sts  of  tho  liver.  (See  Journ.  de  Pknrtn.,  Sept.  1850. ) 
One  of  its  salts,  succinate  of  atnrnonia,  has  been  used  with  great  alleged  success  in  delirium 
tremens.  This  salt  is  occasionally  used  as  a  precii)itaut  of  sesquioxide  of  iron.  B. 

SULPHATE  OF  ALUMINA  AND  IKON.  This  double  salt  was  brought  forward  by 
Sir  James  Murray,  of  Dublin,  as  an  astringent,  styptic,  and  vermifuge.  His  method  of 
preparing  it  is  not  very  clearly  expressed  ;  but  it  may  be  presumed  to  be  formed  by  dis- 
solving alumina  and  carbonate  of  iron,  both  recently  precipitated,  in  sulphuric  acid,  and 
duly  evaporating  the  solution.  Sir  James  recommends  it  in  chronic  dysentery,  diarrhoea, 
fluor  albus,  and  the  colliquative  sweats  and  diarrhau  which  attend  hectic  fever  and  con- 
sumption. Externally  he  found  it  a  powerful  styj)tie,  u.>ieful  as  a  gargle  in  relaxation  of 
the  tonsils  and  uvula,  and  in  salivation,  as  an  injection  in  hemorrhages,  and  as  a  wash  for 
foul  and  flabby  ulcers.  The  dose  for  internal  exhibition  is  from  five  to  ten  grains,  dis- 
solved income  aromatic  water.  This  .salt  {)rol)ably  consists  of  tersulphate  of  alumina,  com- 
bined with  tersulphate  of  sesquioxide  of  iron.  It  is,  therefore,  not  an  alum.  B. 

SULPHATE  OF  BARYTA.  Bartt.«  Sulphas.  Ed.,  Dub.  Having  been  omitted  in 
the  British  Pharmacopceia,  this  salt  is  no  longer  officinal ;  but  from  its  former  position, 
requires  a  brief  notice  here.  The  native  sulphate  of  baryta  is  used  in  pharmacy  with  tho 
same  view  as  the  native  carbonate;  namelj'^,  to  obtain  chloride  of  bariurn.  The  U.  S. 
Pharmacopoeia  directs  for  this  purpose  the  carbonate  of  baryta  ;  but  tho  Ed.  and  Dub. 
Colleges  gave  a  separate  formula  for  the  use  of  either  th'i  carbonate  or  sulphate,  at  tho 
option  of  the  operator.  (See  Barii  Chloriduin. )  Sulphate  of  baryta  is  a  heavy,  lamellar,  brit- 
tle mineral,  varying  in  sp  gr.  from  4-4  to  4-6.  It  is  generally  translucent,  but  sometimes 
transparent  or  o})aque,  and  its  usual  colour  is  white  or  flesh-red.  When  crystallized,  it  is 
usually  in  very  flat  rhombic  prisms.  Before  tho  blowpipe  it  strongly  decrepitates,  and 
melts  into  a  white  enamel,  wliich,  in  tho  course  of  ten  or  twelve  hours,  falls  to  powder. 
It  is  thus  partially  converted  into  sulphuret  of  barium,  and,  if  applied  to  the  tongue,  will 
give  a  tiLste  like  that  of  putrid  eggs,  from  the  formation  of  sulphuretted  hydrogen.  It 
C(msists  of  one  eq.  of  acid  40,  and  one  of  harvta  7C-7=ll(r7.  This  salt,  on  account  of  its 
great  insolubility,  is  not  poisonous.  Ground  to  line  powder  it  is  sometimes  mixed  with 
white  lead,  but  impairs  theiiuality  of  that  pigment.  The  artiflcial  sulphate  of  baryta,  imder 
the  name  of  permanent  white  or  blanc-Jix,  is  much  used  in  the  arts  as  a  water-colour.  It  is 
made  from  both  the  nativesulphato  and  carbonate.  It  forms  a  dazzling  white  colour,  unal- 
terable by  light,  heat,  air,  or  sulphuretted  hydrogen.  It  is  used  by  the  manufacturers  of  i)aper 
hangings,  and  for  mixing  with  other  colours,  tho  tone  of  which  it  does  not  impair.       B. 

SULPHATE  OF  LIME.  Calcis  Sulphas.  Gypsum.  Plaster  of  Paris.  We  notice 
this  salt  simply  to  state  that  it  has  recently  been  introduced  into  the  practice  of  surgery, 
as  a  dressing  for  fractured  limbs,  &c.  Its  origin,  general  chemical  properties,  and  uses  m 
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the  arts  are  too  well  known  to  every  chemical  student  to  require  exposition  here.  There 
are  however,  one  or  two  properties  which  demand  notice,  as  it  is  upon  them  that  it  de- 
pends for  its  adaptation  to  the  surgical  use  made  of  it.  In  the  first  place, it  is  ?o  slightly 
soluble  in  water,  that  it  may  be  considered  for  ordinary  purposes  insoluble.  According 
to  liucholz,  it  is  soluble  in  460  parts  of  water  cold  or  hot,  according  to  Giese,in  380  parts 
of  cold  and  388  of  boiling  water.  Notwithstanding  the  statement  of  Bucholz,  the  fact  has 
been  well  established,  that  its  solubility  varies  with  the  temperature,  but,  like  that  of  sul- 
phate of  soda,  very  unequally.  Thus,  according  to  M.  Poggiale,  it  is  greatest  at  35°  C. 
(95°  F.),  and  above  or  below  that  temperature,  gradually  diminishes,  so  that  at  100°  C. 
(212°  F.),  or  the  boiling  point  of  water,  it  is  very  nearly  the  same  as  at  5°  (41°  F.),  not 
far  from  the  freezing  point.  {Journ.  de  Phar7n., 4q  ser.,  v.  86.)  The  other  point  is  that, 
when  deprived  of  its  water  by  heat,  and  reduced  to  the  state  of  a  white  powder,  it  rapidly 
absorbs  water  added  to  it,  and,  from  the  state  of  semi-liquid  paste  into  which  it  is  brought 
with  that  fluid,  quickly  hardens  without  change  of  bulk.  It  is  this  property  which  fits 
plaster  of  Paris  so  well  for  all  kinds  of  moulding;  and  to  this  also  it  owes  its  peculiar 
adaptability  to  the  purpose  of  a  splint.  To  prepare  it  for  use,  the  gypsum  must  first  be  de- 
prived of  the  greater  part  of  its  water  by  exposure  to  a  heat  of  212°  or  from  that  to  250°. 
One  eq.  of  gypsum  contains  naturally  2  eqs.  of  water.  Of  these  at  the  above  temperature 
it  loses  one  and  a  half  eqs.,  and  what  remains,  therefore,  contains  half  an  eq.,  with  the 
formula  CaO,S03-f^HO.  Thus  dehydrated,  it  is  reduced  to  fine  powder,  and  kept  in  air- 
tight vessels  for  use.  As  thus  prepared,  if  mixed  with  two  parts  of  water,  it  forms  a  semi- 
liquid  cream-like  mass,  which  becomes  solid  and  hard  in  15  or  20  minutes ;  the  tempera- 
ture rising  during  the  process,  as  in  the  slaking  of  lime.  According  to  Mr.  T.  E.  Stark, 
a  medical  otBcer  in  the  British  army,  flannel  is  the  best  material  for  bandages  to  be  used 
with  gypsum.  It  should  be  cut  into  strips  an  inch  and  a  half  broad  and  two  or  three  yards 
long,  which  should  first  be  spread  on  a  table  and  rubbed  well  with  the  powdered  gypsum 
on  both  sides  and  always  in  the  direction  of  the  thread.  The  bandages  should  then  be 
rolled  up  loosely,  and  kept  for  use  in  air-tight  cases.  Thus  applied,  the  bandages,  first 
thoroughly  wetted,  should  be  rolled  round  the  limb,  overlapping  at  the  edges,  so  as  to 
make  a  uniform  covering.  After  application,  it  should  be  left  to  harden,  which  generally 
happens  in  15  or  20  minutes.  For  further  particulars  on  this  subject,  the  reader  is  referred 
toapaperby  Mr.  Stark,  in  the  Medical  Timesand  Gaze^<e  (March,  1865, p.  222).  A  simpler 
method  of  using  the  gypsum  for  this  purpose  is,  after  the  application  of  the  bandages,  to 
paint  the  whole  thoroughly  and  carefully  with  the  milk  of  gypsum,  which  will  solidify, 
and  enclose  the  part  in  a  firm  case.  W. 

SULPHATE  OF  NICKEL.  Niccoli  Sulphas.  This  salt  is  formed  by  dissolving  car- 
bonate of  nickel  in  dilute  sulphuric  acid,  concentrating  the  solution,  and  setting  it  aside 
to  crystallize.  The  carbonate  is  procured  by  dissolving  the  impure  arseniuret  of  nickel, 
sold  under  the  name  of  speiss,  coarsely  powdered  and  mixed  with  half  its  weight  of  iron 
filings,  in  nitromuriatic  acid.  The  solution  is  evaporated  to  dryness,  and  the  resiiiue  treated 
with  water,  which  takes  up  the  impure  chloride  of  nickel,  and  leaves  the  arsenic  in  the 
form  of  the  insoluble  arseniate  of  iron.  The  liquid  is  then  acidulated  with  muriatic  acid, 
treated  with  sulphuretted  hydrogen  in  excess,  which  precipitates  the  copper,  and,  after 
filtration,  boiled  with  a  little  nitric  acid  to  sesquioxidize  any  remaining  iron.  The  cold 
liquid,  largely  diluted  with  water,  is  next  treated  with  a  solution  of  bicarbonate  of  soda, 
gradually  added,  which  throws  down  the  iron  in  the  state  of  sesquioxide.  Lastly,  the  fil- 
tered solution,  containing  the  chloride  of  nickel  nearly  pure,  is  boiled  with  carbonate  of 
soda,  which,  by  double  decomposition,  throws  down  a  pale-green  precipitate  of  carbonate 
of  nickel.  Sulphate  of  nickel  is  in  the  form  of  emerald  green  crystals,  efiloreseent  in  the 
air,  soluble  in  three  parts  of  cold  water,  but  insoluble  in  alcohol  and  ether.  It  has  a  sweet, 
astringent  taste.  When  crystallized  in  rhombic  prisms,  it  consists  of  one  eq.  of  sulphuric 
acid  40,  one  of  protoxide  of  nickel  37-5,  and  seven  of  water  63=140-5  (NiO,S03+7HO). 

Prof.  Simpson,  ot  Edinburgh,  has  made  some  therapeutic  trials  with  this  salt,  and  found 
it  to  act  as  a  gentle  tonic,  like  the  preparations  of  iron  and  quinia,  yet  somewhat  difler- 
ently.  He  used  it  successfully  in  a  case  of  severe  and  obstinate  periodic  headache.  The 
dose  is  from  half  a  grain  to  a  grain  three  times  a  clay,  given  in  the  form  of  pill,  or  of  sim- 
ple solution.  In  large  doses  it  is  liable  to  produce  nausea  and  vomiting,  especially  on  an 
empty  stomach.  (See  Braithwaite' s  Retrospect,  xxvii.  446.)  Dr.  J.  D.  Palmer,  of  "Monti- 
cello,  Florida,  considers  sulphate  of  nickel  as  a  sedative  ;  having  employed  it  in  a  variety 
of  painful  affections,  and  also  simply  as  a  soporific  in  cases  which  did  not  admit  the  use 
of  opium,  and  in  every  instance  with  the  desired  result.  (Am.  Journ.  of  Pharm.,  Nov. 
1868,  p.  516.)  B. 

SULPHITES,  BISULPHITES,  HYPOSULPHITES.  These  saltshave, at  aeompara- 
tively  recent  date,  been  introduced  into  medicine,  in  reference  to  their  extraordinary 
hostility,  through  their  acid  ingredient,  to  the  lower  forms  whether  of  vegetable  or  ani- 
mal life.  Microscopic  plants  and  animals  cannot  exist  in  the  presence  of  sulphurous 
or  hyposulphurous  acid;  and,  as  their  salts  are  easily  decomposed,  with  the  liberation 
of  the  acid,  they  are  capable  of  exercising  the  same  destructive  influence.  As  it  is  now 
generally  admitted  that  a  number  of  our  external  complaints  are  caused  by  these  micro- 
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Bcopic  orgRniMiuH,  the  Ktcul  iico  of  tJicso  romoilics  iit  oftt-n  iiulicuti-d,  and,  in  fact,  1ms  been 
fuuiid  l>y  t'X|MirifUci5  to  1m'  vt'i-y  ftRcienl.  Kxitinplu^  of  iiffc'clion»  of  tlitit  kind  we  liiive  in 
»cubit'rt,  )»i>rriijo,  pniriijo  Hi<nilis,  dill<;rfnt  foriim  of  ritij;worin,  pityrim^ii*  versicolor,  the 
•orc*-niouli)  or  tlirusli  of  infitiits,  &i-.;  imd  in  ull  thcmioouiiiluint*  bt-neflt  may  be  t'Xp«'trt«d 
fnun  till-  IcK-nl  upplieiition  of  tlicso  reiin.Mliuft.  IJul  h  niiu-h  more  extenHivo  use  of  tln-m 
lui*  bi'i-n  tiii:;<^C!»ted  by  u  orevuli-nt  opinion,  first,  thiit  tlio  vuriou«  fernientationu  hiive 
tliuir  origin  in  tl)fsn  invisible  or>;iinif  Wini;)*,  und,  K-'foiully.  that  a  wide  circle  of  di.»<'ii««i, 
all  those,  in  fact,  to  wliieh  the  term  zymotic  has  been  applied,  are  notbinjj  morn  than  tho 
resultH  of  dilferent  forms  of  fernu-ntation  t^oini;  on  in  the  human  wystem  ;  such,  for  exam- 
ple, as  clioiera,  miasmatic  fevers,  yellow  fever,  typhus  and  typhoid  fevers,  diphtheria,  and 
ull  the  cuntaijious  febrile  complaints.  In  thesi-  diseases  the  salts  here  considen-d  havi-  been 
prescribed  to  a  considerable  extent,  and  many  favourable  reports  have  l>een  made  of  their 
effects;  but  neither  tlie  theory  on  which  their  enijiloyment  is  bused,  nor  the  exiHrrience 
of  their  practical  etticiency,  are  so  thoroughly  established  as  to  be  admitted,  as  yet, 
union*;  llui  facts  of  our  science. 

Uf  the  .sm/^j/u/*^,  thos«'  which  have  been  employed  are  the  aulphiies  of  $wla,  potaasa, 
amtnonid,  mnnneii",  i»nd  limr.  The  sulphite  of  soda  is  officinal,  havinj;  been  recoi^nised 
by  the  U.S.  i*harnmcop<Bia,  and  will  i)e  found  treated  of  in  tho  first  ]>art  of  tho  Dis- 
pensatory (/'«</«  S'2*'>}.  Th<'  sulphites  of  putassu  and  ammonia  may  be  j^repared  in  the 
same  way;  that  is,  by  passinij  sulphurous  acid  through  a  solution  of  the  alkaline  car- 
bonate. When  the  earbnnati!  is  insoluble,  as  in  the  case  of  magnesia  and  lime,  it  is  bet- 
tor to  have  recourse  to  the  method  of  double  decomposition;  but  the  sulphite  of  lime 
may  be  prcpariHl  by  using  lime-water  for  the  action  of  the  sulphurous  acid. 

Sulphite  of  morjnesia  may  be  most  conveniently  prepared  by  mixing  concentrated 
warm  solutions  of  sulphite  of  soda  and  sulphate  of  magnesia.  The  sulphite  of  magnesia, 
being  the  least  soluble  salt  that  can  be  formed  by  an  interchange  of  principles,  will  be 
deposited  as  a  ervstalline  mass,  which  must  be  expressed  and  dried.  (J.  C.  Sticht,  Am. 
Journ.  of  Phnnn.,  Jan.  18(j8;  from  Wittsi.  Viertelj.  1807.)  Mr.  J.  P.  Remington,  of 
Brooklyn,  N.Y., gives  the  following  method,  in  which  the  constituents  of  the  salt  are 
made  to  act  directly  on  each  other.  Eight  avoirdupois  ounces  of  the  best  magnesia  are 
thoroughly  mixed  with  a  pint  of  distilled  water,  and  to  the  mixture  the  aqueous  sul- 
phurous acid  of  the  U.S.  Fharmacopojia  (sp.gr.  l-OJJo)  is  added  by  degrees,  with  stir- 
ring, until  the  liquid  gives  a  slight  acid  reaction.  The  crystals  which  form  are  allowed 
to  subside,  and,  the  dear  liquid  having  been  decanted,  are  drained  on  a  muslin  strainer, 
washed  with  distilled  water  until  free  from  impurities,  and  then  again  drained,  and 
dried  on  bibulous  paper.    The  product  will  be  about  one  pound  eight  ounces  of  crystal«. 

In  all  instances,  in  the  preparation  of  the  sulphitcfs,  where  evaporation  is  employed,  it 
should  be  carefully  condueted  so  as  not  to  drive  off  the  acid,  and  with  as  little  exposure 
to  the  air  as  possible;  as  the  sulphites  in  solution  are  strongly  disposed  to  absorb  oxygen, 
and  paes  into  the  state  of  sulphates.  Even  in  the  solid  state  they  slowly  undergo  the 
same  change,  and  should  therefore  be  kept,  as  far  as  can  be  conveniently  done,  excluded 
from  the  air. 

The  sulphites  in  general  have  a  mild  sulphurous  taste,  and  on  exposure  to  heat,  or 
with  the  addition  of  an  acid,  emit  the  characteristic  odour  of  suli)hurous  acid.  Tliev  are 
distinguishable  from  tho  hi/poanlphiies  by  not  depositing  sulphur  on  the  addition  of  di- 
lute sulphuric  acid  to  their  solution.  As  the  etficioncy  of  the  sulphites  is  ascribable  to 
their  acid,  they  may  be  used  indiscriminately,  one  being  preferred  to  another  according 
to  solubility,  or  other  propi^rty  affecting  tho  convenience  of  exhibition.  In  reference  to 
the  individual  sulphites  it  will  be  necessary  to  say  but  little. 

Sulphite  of  soda  nas  been  fully  described,  and  the  remarks  in  reference  to  its  therapeu- 
tical application  may  be  considered  as  applicable  to  the  others.  {Sen  page  827.) 

»S'M//>Ai/«o/poto«s«  crystallizes  in  the  form  of  plates  or  needles,  decrepitates  when  heated, 
and  effloresces  in  the  air,  at  the  same  time  absorbing  oxygen. 

Sulphite  of  am,monia  has  an  acrid  sulphurous  ta-ite,  at  first  deliquesces  in  the  air,  and 
afterwards  dries,  having  been  converted  into  th^*  sulphate  by  the  absorption  of  oxygen. 
It  is  soluble  in  its  weight  of  cold,  and  in  less  than  its  weight  of  boiling  water.  It  de- 
crepitates with  heat,  losing  a  part  of  its  ammonia,  and  then  sublimes  as  a  supersulphite. 

Sulphite  of  lime  is  a  white  powder,  and  distinguished  by  its  difficult  solubility,  re- 

?uiring  800  parts  of  water  for  solution.  An  excess  of  acid  renders  it  more  .«oluble ;  and 
rom  its  hot  saturated  solution  it  is  deposited,  on  the  cooling  of  the  liquid,  in  hexagonal 
needles. 

Sulphite  of  maffneaia,  as  ordinarily  prepared,  by  double  decomposition  between  a  solu- 
ble sulphite  and  a  soluble  salt  of  m.jgnesia,  is  in  tho  form  of  a  white  powder,  of  a  stale, 
earthy  taste,  with  a  sulphurous  after-taste,  less  disagreeable  than  the  more  soluble  salts, 
and,  therefore,  sometimes  preferred  in  therapeutics.  It  is  but  slightly  .soluble  in  water; 
but  is  more  soluble  in  li(juid  sulphurous  acid,  which,  on  evaporation,  yields  transparent 
crystals.  These  dissolve  in  20  parts  of  cold  water,  and  effl()rosce  on  exposure.  When 
strongly  heated  in  a  close  vessel,  the  salt  gives  up  its  acid;  and  magnesia  only  remains. 
The  influence  of  those  salts  on  the  system  in  health  is  feeble.  So  far  as  observation  has 
hitherto  gone,  they  are  quite  destitute  of  poisonous  properties.     Six  drachms  have  been 
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taken  in  24  hours,  without  any  injury  whatever.  When  taken  internally,  they  aro 
absorbed,  and  partlv  eliminated  unchanged  with  the  urine,  partly  changed  by  the 
absorption  of  oxygen  into  sulphates,  as  happens  on  exposure  out  of  the  body.  This  is 
proved  by  an  examination  of  tlu;  urine,  which  will  at  first  be  found  to  contain  a  sulphite, 
and  after  24  hours  a  sulphate.  Prom  the  largest  doses  of  the  sulphites  only  a  laxative  oper- 
ation on  the  bowels,  and  an  increased  secretion  of  urine,  are  obtained.  For  their  use  in 
medicine  they  are  solely  indebted  to  the  destructive  influence  they  exert  over  all  the 
lower  forms  of  animal  and  vegetable  life.  In  reference  to  this  influence  they  are  used  both 
internally  and  externally  ;  the  sulphite  of  magnesia  being  usually  preferred  for  the  former 
purpose,  the  sulphite  of  soda  for  the  latter.  Besides  what  has  heen  said  in  this  work  of 
their  special  therapeutic  application,  the  reader  is  referred,  for  a  full  account,  to  the 
work  of  the  author  on  Therapeutics  and  Pharmacology  (3d  ed.,  vol.  ii.  p.  947).  Their 
lon"--continued  use  is  said  to  prove  injurious,  by  inducing  debility  and  amemia.  From 
fifteen  "rains  to  a  drachm  may  be  given,  so  repeated  as  to  amount  to  from  two  drachms 
to  an. ounce  in  24  hours.  They  may  be  administered  in  solution,  or,  in  the  case  of  the 
sulphite  of  magnesia,  suspended  in  water,  to  which  sugar  and  an  aromatic  tincture  may 
be  added.  As  almost  all  acids  decompose  the  sulphites,  they  .should  not  be  administered 
with  any  acid  substance,  and  no  acid  should  be  allowed  to  exist  in  the  stomach  at  the 
time.  Should  the  bowels  be  disturbed,  a  little  of  some  opiate  may  be  given.  I\)r  external 
use,  one  part  of  the  salt  employed  may  be  dissolved  in  from  five  to  ten  parts  of  water. 

Bisul^i/dtes.  These  are  quite  as  efficient  as  the  sulphites,  probably  more  so,  in  conse- 
quence of  their  greater  proportion  of  acid.  They  might  be  and  probably  are  used  indis- 
criminateh'  with  the  sulphites;  as,  in  the  preparation  of  the  latter  by  the  direct  union  of 
their  constituents,  the  sulphurous  acid  may  readily  be,  and  often  nodoubti3U3ed,inexce.ss, 
and  thus  gives  rise  to  the  formation  of  the  bisulphite.  Indeed,  Berzelius  states  that  the 
salt,  formed  bypassing  sulphurous  acid  through  a  solution  of  carbonate  of  soda  until  the 
liquid  shall  sensibly  redden  litmus-paper,  is  really  the  bisulphite  of  soda;  and  that  the 
sulphite  may  be  prepared  by  adding  to  this  salt  a  quantity  of  soda  equal  to  that  already 
contained  in  it.  The  bisulphites  generally  may  be  prepared  by  passing  sulphurous  acid 
in  excess  through  the  alkaline  solution,  or  through  the  solution  of  a  sulphite  already 
formed.  They  may  be  distinguished  from  the  sulphites  by  being  quite  neutral  to  test- 
paper,  while  the  latter  salts  have  a  feeble  alkaline  reaction.  Tiiey  may  be  given  for  the 
same  purposes,  and  in  the  same  dose  and  method  of  administration  as  the  sulphites. 

The  bisulphite  of  lime  has  recently  assumed  a  somewhat  distinguished  position,  in  con- 
sequence of  the  claims  urged  in  its  favour  by  ]\Ir.  W.  Lascelles  Scott,  as  an  important 
pharmaceutical  agent.  In  a  communication  made  by  him  to  the  ^'■British  Pharmaceuti- 
cal Conference,"  he  states,  as  the  result  of  his  experiments,  that  bisulphite  of  lime  is  en- 
tirely preservative  of  oleaginous  or  fatty  substances  against  spontaneous  change ;  several 
prej)arations  of  this  kind  having  been  kept  absolutely  fresh  and  sweet  by  the  presence  of 
a  little  of  this  salt,  for  a  period  of  six  or  seven  months,  while  the  same  preparations,  un- 
der otherwise  precisely  the  same  circumstances,  were  quite  spoiled.  For  ointments  he 
has  found  that  a  fluidrachm  of  a  strong  (probably  saturated)  solution  of  this  salt  is  suf- 
ficient for  their  preservation,  while  it  is  comi)atible  chemically  with  the  great  ma- 
jority of  unctuous  matters  with  which  it  may  be  thus  associated.  Beef  tea  for  use  in 
hospitals  may  be  preserved  from  injurious  change  by  a  few  drops  of  the  solution  added 
to  each  pint;  and  the  same  may  bo  said  of  jellies  and  other  liquid  food  prepared  for  use 
in  the  sick-chamber.  Cloths  soaked  in  the  solution,  and  hung  up  in  a  chamber,  act  as 
a  most  efficient  disinfectant,  while  they  are  free  from  the  unpleasant  smell  of  carbolic 
acid,  or  the  irritating  vapours  as  well  as  the  oflfensive  odours  from  the  chloride  of  lime. 
Mr.  Scott  has  also  employed  the  solution  successfully  for  the  preservation  of  anatomical 
preparations, and  others  of  an  organic  nature;  being  preferable  to  other  agents  used  for 
the  purpose  by  exercising  no  injurious  influence  whatever  on  the  preparation,  and  by  the 
entire  absence  of  the  poisonous  properties  of  some  of  these  agents,  as  the  mercurials  and 
arsenicals.   (Pharm.  Journ.,  Oct.  18f57,  p.  189.) 

Hyposulphites.  These  may  be  considered  as  absolutely  identical  for  therapeutic  pur- 
poses with  the  sulphites ;  as,  when  they  undergo  decomposition,  it  is  sulphurous  acid 
which  is  eliminated.  The  hyposulphites  consist  of  bases  and  an  acid  supposed  to  con- 
sist of  two  eqs.  of  sulphur  and  two  of  oxygen  {S.f>.,),  and  denominated  hypo  sulphurous 
acid,  which,  however,  exists  only  in  composition,  being  resolved  into  sulphurous  acid 
(SO.^)  and  sulphur  when  separated.  They  are  prepared  by  boiling  a  sulphite  or  bisul- 
phite in  solution  with  sulphur.  If  a  sulphite  is  used,  the  sulphurous  acid  takes  an  addi- 
tional eq.  of  sulphur,  becoming  S.,0.,;  if  a  bisulphite,  one  eq.  of  sulphurous  acid  escapes, 
and  the  other  takes  an  eq.  of  sulphur ;  in  either  case,  the  resulting  acid  remaining  com- 
bined with  the  base.  The  chief  advantage  possessed  by  the  hyposulphites  is  that  they 
are  le.ss  disposed  than  the  sulphites  to  change  into  sulphates  by  the  absorption  of  oxy- 
gen. They  may  be  recognised  by  the  deposition  of  sulphur  when  an  acid  is  added  to  their 
solution.  They  arc  freely  soluble  in  water,  even  the  hyposulphites  of  lime  and  of  magnesia. 
They  may  be  used  for  the  same  purposes  and  in  the  same  doses  as  the  sulphites,  a^d  ad- 
ministered in  the  same  way.  W. 

SULPHOCAEBOLATES,    This  is  a  class  of  salts  just  introduced  into  use,  as  a  con- 
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vcnicnt  moans  of  obtaining  tho  cffccU  of  cnrlKitic  ncid  in  tho  treatment  of  A'xwnM* 
•upjKisftl  to  liHVO  a  |iarii!*itic  ori;jin,  n«  cholera  arul  tho  so-called  zymotic  diiwaaoK  gonw- 
rally.  Thu  8ulith(><iirl)<ihit<-.s  iiiav  bo  rt'u<lily  i)n'|iarcd  hy  lii-atiiiij  ti>jjcliier  jmro  curliolic 
and  sulphuric  acids,  dilutini;  tins  iiiixtiin!  with  water,  and  saturatinij  with  the  bjuc. 
Upon  evaporation,  thu  uulph<x*arholatu  separates  in  crystals.  A  single  formula  will  be 
sutHcient  as  a  ^uide  for  all  that  may  he  wanted. 

Sulphortirbolitte  of  amln  is  jtrepared  hy  niixiiij;;  two  measures  of  pure  carbolic  acid  with 
one  of  orticiiial  sulj>huric  acid  in  a  jjlaKs  rtu.ik;  heating  tho  mixture  to '280'' or  2'.X)°  F., 
maintaining  the  temperature  from  live  to  ten  minutes;  adding,  after  the  liquid  haa 
cooled,  six  or  eight  measures  of  water,  and  carefully  neutrulizing  with  carbonat*;  of  soda. 
Tho  solution  is  then  sutticiently  evaporiiied,  and  set  aside  to  crystallize.  The  salt  is  de- 
losited  in  rhombic  prisms,  which,  when  well  drained  on  white  iiltering  pai>er,  and  dried 
y  exposure  to  the  air,  are  pure  and  colourless. 

tiulpliocarbolate  uj  inagiititia  is  obtained  precisely  in  tho  same  way,  neutralizing  with 
the  carbonate  of  magnesia.  This  is  deposited  in  white  needle-shaped  crystals. 

Sulphocarbolate  of  ammonia,  prepared  in  like  manner  with  the  substitution  of  carbon- 
ate of  ammonia,  crystallizes  in  scales. 

Sulphocarbolate  of  zinc  is  also  formed  in  the  samo  way,  oxide  of  zinc,  added  in  excess, 
being  tho  neutralizing  agent.  This  crystallizes  in  brilliant  right  rhombic  plates,  which, 
also,  are  colourless  when  well  dnuiied  and  dried  iu  the  air. 

All  the.>e  salts  are  soluble  in  water  and  alcohol.  Their  solutions  arc  not  precipitated 
by  chloride  of  barium,  showing  that  the  sulphuric  acid  is  in  some  peculiar  mode  of 
combination  ;  but,  if  boiled  for  several  minutes  with  concentrated  nitric  acid,  they  are 
decomposed;  the  carbolic  acid  being  converted  into  picric  acid,  and  deposited  on  dilu- 
tion with  two  measures  of  water;  and  tho  sulphuric  acid  tlien  giving  the  ordinary  (!vi- 
dence  of  its  presence  on  the  application  of  the  test.  Sulphocarbolic  acid  may  b«!  obtained 
separate  in  slender  needle-shaped  crystals.  It  is  analogous  to  sulphovinic  acid,  having 
the  formula  C,jHj-f-S03,UO. 

Mr.  John  Wood  has  used  the  sulphocarbolate  of  zinc,  in  King's  College  Hospital,  as 
a  dressing  for  wi>unds  and  ulcers,  and  an  injection  in  gonorrhoea,  and,  generally,  has 
found  it  very  serviceable  in  all  cases  to  which  carbolic  acid  is  applicable.  The  strength 
of  the  solution  cmployi'd  by  3Ir.  Wood  was  from  three  to  six  grains  of  the  salt  to  a  fluid- 
ounce  of  water.  (Pharm.  Journ.,  Jan.  1869,  p.  428.)  W. 

SULPHOCYANIDE  OF  POTASSIUM,  Potassii  Sulphocyayiidum.  This  salt  is  pre- 
pared by  fusing  in  an  iron  vessel,  at  a  lovi  red  h^at,  a  mixture  of  two  parts  of  dried  fer- 
rocyanide  of  potassium,  and  one  part  of  flowers  of  sulphur.  The  mass,  when  cold,  is  dis- 
solved in  boiling  water;  and,  to  decompose  some  sulphoeyanide  of  iron,  the  solution  is 
treated  with  carbonate  of  potassa,  which  throws  down  the  iron  as  a  carbonate,  and  gives 
rise  to  the  formation  of  a  fresh  portion  of  sulphoeyanide  of  potassium.  The  whole  is 
then  boiled  for  a  quarter  of  an  hour,  filtered  to  separate  the  precipitated  iron,  and  evapo- 
rated that  crj-stalsmay  form.  These  are  purified  from  carbonate  of  potassa  by  being  dis- 
solved in  alcohol,  •which  takes  up  the  sulphoeyanide  and  leaves  the  carbonate.  The  alco- 
holic solution  is  then  allowed  to  crystallize.  Sulphoeyanide  of  potassium  is  in  long, 
striated,  anhydrous  prisms,  deliquescent  in  a  moist  atmosphere,  very  soluble  in  alcohol, 
and  having  a  cooling,  somewhat  biting  taste.  It  has  been  proposed  as  a  medicine  by 
Sommering,  as  a  substitute  for  hydrocyanic  acid  and  cyanide  of  ])otassium,  on  the  ground 
that  it  possesses  the  same  therapeutic  properties,  without  their  inconveniences.         B. 

SULPHURET  OF  CALCIUM.  Calcii  Sulpfiuretum.  llydrosulphate  of  Lime.  This 
com])Ound  is  formed  by  passing  sidphuretted  hydrogen,  so  long  as  it  is  absorbed,  through 
water  holding  lime  in  suspension.  It  is  in  the  form  of  a  paste  of  a  greenish-gray  colour, 
and  exhaling  a  strong  odour  of  sulphuretted  hydrogen.  It  is  used  as  a  dejnUiUny,  and  is 
applied  in  a  layer  on  the  part  which  is  to  be  deprived  of  hair.  At  the  end  of  fifteen 
minutes  it  is  removed  with  a  wot  sponge,  which  at  the  same  time  detaches  the  hairs.  On 
account  of  this  preparation  giving  out  sulphuretted  hydrogen,  it  must  not  bo  applied 
near  tho  mouth  or  nose.  An  impure  aqueous  solution  of  sulphuret  of  calcium,  necessarily 
containing  hyposulphite  of  lime  from  the  manner  of  its  preparation,  is  used  with  great 
success,  in  Belgium,  in  itch,  the  cure  of  which  it  ettVcts  in  a  few  hours.  It  is  made  by 
boiling  together  one  part  of  sublimed  sulphur,  two  of  lime,  and  ten  of  water.  The  liquid 
is  allowed  to  cool,  and  the  clear  j)art  poured  otf,  and  kept  in  well-stopped  bottles.  For  an 
explanation  of  the  reaction  which  fakes  \t\\\vo,»i'*i  Sulphur  PrsccipUatum,  page  1422.  Tho 
patient,  after  having  been  well  washed  with  soap  and  tepid  water  in  a  oath,  is  rubbed 
over  with  the  liquid,  which  is  allowed  to  dry  on  the  skin  for  a  quarter  of  an  hour.  A 
second  bath  is  then  taken,  which  completes  tho  cure.  Tho  preparation,  when  it  dries, 
leaves  on  the  skin  a  thin  layer  of  the  sulphur  compound,  which  destroys  tho  itch  insect 
and  its  eggs.  B. 

SWIETENIA  FEBRIFUGA.  A  large  tree  growing  in  the  East  Indies.  The  bark 
is  the  part  emnloyed.  It  is  smooth  and  red  internally,  rough  and  gray  on  the  outer  sur- 
face, of  a  feeble  aromatic  odour,  i^nd  an  astringent  bitter  taste.  Water  extracts  its  vir- 
tues by  infusion  or  decocttion.   It  is  said  to  have  been  much  used  in  India  Jis  a  substitute 
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for  Peruvian  bark,  to  which  it  is  somewhat  analogous  in  medical  properties.  The  dose 
of  the  powder  is  from  thirty  grains  to  half  a  drachm.  The  watery  extract  has  the  vir- 
tues of  tiie  bark. 

The  Stviefenia  Mahagoni,  or  mahogany  tree^  which  grows  in  the  W&st  Indies  and  other 
parts  of  tropical  America,  has  also  a  bitter  astringent  bark,  which  resembles  that  of  S. 
febrifiiga  in  virtues  as  well  as  in  sensible  properties.  The  wood  of  this  tree  is  the  ma- 
hogany so  much  used  in  ornamental  wood-work.  The  bark  oi  S.  Senegalensis  is  used  on 
the  coast  of  Africa  in  the  cure  of  intermittents;  suid  M.  Caventou  has  extracted  an  alka- 
loid from  it,  which  has  been  suggested  as  a  cheap  substitute  for  quinia.  [Qqq  Am.  Journ. 
of  Med.  ScL,  K  S.,  xx.  168.)  W. 

SYMPHYTUM  OFFICINALE.  Comfrey.  A  perennial  European  plant,  cultivated 
in  our  gardens  for  medical  use.  Its  root,  which  is  the  part  used,  is  spindle-shaped, 
branched,  often  more  than  an  inch  thick  and  a  foot  long,  externally  smooth  and  blackish, 
internally  white,  fleshy,  and  juicy.  By  drying  it  becomes  wrinkled,  of  a  firm  horny  con- 
sistence, and  of  a  dark  colour  within.  It  is  almost  inodorous,  and  has  a  mucilaginous, 
feebly  astringent  taste.  Among  its  constituents  are  mucilage  in  great  abundance,  and  a 
small  quantity  of  tannin.  It  was  formerly  highly  esteemed  as  a  vulnerary,  but  has  lost 
its  credit  in  this  respect.  Its  virtues  are  chiefly  those  of  a  demulcent,  and  it  may  be  ad- 
vantageously used  for  all  the  purposes  to  which  the  marshmallow  is  applied.  It  is  a  very 
comnion  ingredient  in  the  domestic  cough  mixtures,  employed  in  chronic  catarrh,  con- 
sumption, and  other  pectoral  affections.  The  most  convenient  form  of  administration  is 
that  of  decoction,  which  may  be  made  either  from  the  fresh  or  dried  root.  According  to 
Lewis,  comfrey  root  yields  to  water  a  larger  proportion  of  mucilage  than  the  root  of 
Althyea.  W. 

SY'RING-A  VULGARIS.  Common  Lilac.  The  leaves  and  fruit  of  this  common  gar- 
den plant  have  a  bitter  and  somewhat  acrid  taste,  and  have  been  used  as  a  tonic  and 
febrifuge.  In  some  parts  of  France,  they  are  said  to  be  employed  habitually  by  the 
country  people  in  the  cure  of  intermittent  fever;  and  they  were  recommended  byCru- 
veilhier  in  the  treatment  of  that  complaint.  The  fruit  was  examined  by  MM.  Petroz  and 
Eobinet,  who  found  a  sweet  and  a  bitter  principle.  The  latter  was  afterwards  obtained 
pure  by  M.  Meillet,  who  gave  it  the  name  of  lUacin.  The  green  capsules,  which  yield  it 
in  largest  proportion,  are  boiled  in  water,  the  decoction  is  concentrated,  subacetate  of 
lead  is  added,  the  liquor  is  evaporated  to  the  consistence  of  syrup,  magnesia  is  added  in 
excess,  and  the  whole  is  evaporated  to  dryness.  The  residuum  is  powdered,  digested  in 
water  at  90°  or  100°,  and  then  treated  with  boiling  alcohol  and  animal  charcoal.  The 
alcoholic  solution,  being  filtered  and  concentrated,  yields  lilacin  upon  cooling.  This 
principle,  though  not  alkaline,  is  thought  by  M.  Me"illet  to  e'xist  in  the  fruit  combined 
with  malic  acid.  It  is  crystallizable,  bitter,  and  insoluble  in  water.  [Am.  Journ.  of 
Pharm.,  xiv.  139  ;  from  Journ.  de  Pharm.)  "VV. 

TACAMAHAC.  Tacamahaca.  The  resinous  substance,  commonly  known  by  this 
name,  is  supposed  to  be  derived  from  the  Fagara  octandra  of  Linn.  {Elaphinum  tomen- 
toswn,  Jacq.,  Amyris  iomentosa,  Spreng.),  a  tree  of  considerable  size,  growing  in  the 
island  of  Cura9oa,  and  in  Venezuela.  The  juice  exudes  spontaneously,  and  hardens  on 
exposure.  As  brought  into  the  market,  it  is  in  irregularly  shaped  pieces  of  various  sizes, 
some  not  larger  than  a  mustard  seed,  others  as  much  as  an  inch  or  two  inches  in  diame- 
ter. The  colour  is  usually  light-yellowish  or  reddish-bi-own  ;  but  in  the  larger  masses  is 
more  or  less  diversified.  The  pieces  are  in  general  translucent,  though  frequently  covered' 
with  powder  upon  their  surface,  so  as'to  render  them  apparently  opaque.  They  are  heavier 
than  water,  brittle,  and  pulverizable,  yielding  a  pale-yellow  powder.  Their  odour  is 
resinous  and  agreeable,  their  taste  bitter,  balsamic,  and  somewhat  acrid.  Exposed  to  heat 
they  melt  and  exhale  a  stronger  odour.  Tacamahac  is  partially  soluble  in  alcohol,  and 
completely  so  in  ether  and  the  fixed  oils.   It  consists  of  resin  with  a  little  volatile  oil. 

Another  variety  is  obtained  from  the  East  Indies,  and  called  tacamahaca  orieniale,  or 
tacamahaca  in  testis.  It  is  supposed  to  be  derived  from  the  Calophyllum  Liophyllum,  and 
comes  into  the  market  in  gourd-shells  covered  with  rush  leaves.  It  is  of  a  pale-yellow 
colour  inclining  to_  green,  slightly  translucent,  soft,  and  adhesive,  of  an  agreeable  odour, 
and  an  aromatic  bitterish  taste.  It  is  at  present  very  rare  in  commerce.  The  tree  which 
yields  this  resin  produces  a  drupe,  about  as  large  as  a  plum,  from  the  seeds  of  which  50 
per  cent,  of  a  greenish-yellow  fixed  oil  is  obtained  bv  expression,  used  in  India  for  lamps, 
and  as  a  local  application  in  the  itch.  (Journ.  de  Pharm.,  Juillet,  1861,  p.  23.) 

Guibourt  describes  several  other  varieties  of  tacamahac,  which,  however,  are  little 
known.  Among  them  is  a  soft,  adhesive,  dark-green  resin,  said  to  be  procured  from  the 
Calophyllum  Tacamahaca,  growing  in  the  islands  of  Bourbon  and  Madagascar. 

Tacamahac  was  formerly  highly  esteemed  as  an  internal  remedy, .but  is  now  employed 
medicinally  only  in  the  composition  of  ointments  and  plasters,  and  little  even  for  this 
purpose.  Its  properties  are  analogous  to  those  of  the  turpentines.  It  is  sometimes  used 
as  incense.  ^y, 

TANISTATE  OF  ALIJMIiSrA.  Aluminse  Tnnnas.  Mr.  Rogers  Harrison,  of  London, 
has  employed  an  aqueous  solution  of  a  substance  which  he  calls  by  this  name,  as  an  in- 
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jeclion  in  (^oriorrhcptt,  uftor  tho  acute  symptonw  huvo  pnHsed.  IIo  makcH  it  of  siich  a 
strcti^tli  ixi  to  produoo  biimrtiiig.  Tlio  substuaco  i»  doncribed  to  bo  in  cTystuU,  uboul  tho 
size  of  tlioHu  of  c»»ur»c  sugar,  of  u  dirty-yuUowi^il  colour,  and  roudily  »<ilublu  in  liot  water. 
(Loitil.  Med.  Oax.,  xiii.  85:3.)  It  is  not  uusy  to  conjecture  what  ii«  tho  subntuncu  fuipioyed 
by  Mr.  llarrLson.  Tannato  of  alumina  is  ui'urly  insulublu  in  water.  Prof.  Procter  tried 
to  nu«ke  a  soUiblo  tannato  of  this  earth,  hut  without  suece»»;  and,  from  the  description 
uf  tlie  subhtance  used  by  Mr.  Ilarrihon,  lie  is  inclined  to  think  that  it  won  a  mixture  of 
tannic  acid  and  alum.  (Am.  Juurn.  of  rhann.,  Jan.  18o3,  p.  *20.)  B. 

TANNATE  OF  lUON.  Ferri  Tannas.  This  salt  is  prejiared  by  dissolvini;  44  parts  of 
precipitated  subcarbonate  of  iron,  moderately  dried,  in  a  boilinj;^  solution  of  '.)  parts  of 
pure  tannic  acid,  evaporatinj^  the  solution  at  the  temperature  of  170°,  in  a  porcelain  ve>- 
sel,  until  it  becomes  tliick,  j)ourinj5  it  out  on  a  glass  or  porcelain  plate,  and  drying  it  with 
a  gentle  heat.  As  thus  obtained,  tannate  of  iron  is  in  flat  pieces,  of  a  crimson  colour,  with- 
out taste,  and  insoluble  in  water.  It  acts  as  an  astringent  and  tonic,  and  may  be  given 
in  chlorosis,  in  the  dose  of  from  eight  to  thirty  grains,  in  the  course  of  a  day,  made  into 

1>ills.  Ink  is  an  acjuoous  solution  of  the  tanno-gallate  of  iron,  and  probably  possesses  simi- 
ar  medical  properties.   It  is  a  j)opular  application  to  ringworm.  B. 

TANNATE  OF  LEAD.  Plumbi  Tayinas.  This  is  obtained  by  precipitating  a  concen- 
trated infusion  of  oak  bark  with  acetate  of  lead,  added  drop  by  drop.  It  has  been  used 
as  an  external  application  with  success  by  Dr.  Fantonetti  in  two  cases  of  white  swelling 
of  the  knee-joint.  He  employed  it  at  first  mixed  witii  a  third  of  its  weight  of  lard,  and 
afterwards  jmre,  the  fresh  precipitate  admitting  of  application  as  an  ointment.  Auten- 
rieth  recommends  it  as  a  dressing  to  gangrenous  ulcers;  and  it  is  probably  peculiarly 
efficacious  in  bed-sores.  With  this  intentiim,  the  precipitate,  either  uncombined,  or  mixed 
in  its  drv  state  with  simple  ointment  in  the  pro)>ortiou  of  two  drachms  to  the  ounce,  may 
be  spread  on  linen,  and  applied  to  the  sore.  Van  den  Corput  uses  it  in  excoriations, 
applying  it  freshly  precipitated,  and  rubbed  up  with  glycerin.  (Ann.de  Therap.,  ISHU  f). 
26G.)  The  preparation  here  described  is  a  bitannate.   Other  tannates  of  lead  exist.      B. 

TARTRATE  OF  SODA.  Sodiv  Tartras.  This  salt,  in  crystals,  has  been  recommended 
by  M.  Delioux  as  an  agreeable  purgative,  almost  without  taste,  and  acting  with  power 
equal  to  that  of  the  surphatc  of  magnesia,  in  the  dose  of  ten  drachms.  The  soda  powders, 
so  much  used  in  the  United  States,  form  an  extemporaneous  tartrate  of  soda,  somewhat 
aerated  with  carbonic  acid.   (See /ja^re  1303.)  B. 

TAXUS  BACCATA.  Common  European  Yew  Tree.  This  handsome  and  well-known 
evergreen  is  introduced  here,  merely  to  state  that  a  case  has  recently  occurred,  in  which 
fatal  poisoning  took  place  from  the  swallowing  of  its  fruit.  The  patient  was  a  child, 
who  was  found  in  a  dying  state  in  a  field,  where,  as  proved  by  the  contents  of  the  sto- 
mach, he  had  been  eating  the  berries  of  the  yew.  He  was  found  semi-comatose,  with  con- 
vulsions, a  cold  and  clammy  skin,  difficult  respiration,  dilated  pupils,  and  attempts  at 
vomiting.  He  died  before  anything  else  could  be  done  than  to  administer  an  emetic, 
■which  acted  promptly.  Other  children  had  eaten  the  same  fruit  without  serious  conse- 
quences ;  but  they  had  swallowed  the  pulp  only,  rejecting  the  stones ;  while  these,  in  a 
masticated  state,  wore  found  in  the  stomach  of  tho  deceased  child  ;  so  that  the  jioisonous 
property  would  seem  to  reside  in  the  stone  of  the  fruit ;  as  in  the  peach  and  bitter  almond. 
A  horse,  having  eaten  some  of  the  fruit,  died  in  an  hour.  In  the  child,  death  did  not  take 
place  under  four  hours.  (Dr.  James  Thompson,  Lancet,  Oct.  17,  18G8,  p.  530.)         "NV. 

TEA.  The  plant  which  furnishes  tea — Thea  Chinenais — is  an  evergreen  shrub,  belong- 
ing to  tho  class  and  order  Monadelphia  Polyandria  of  the  sexual  system  (Polyandria 
Monogynia,  Linn.),  and  to  the  natural  order  Ternstrorniacese.  It  is  usually  from  four  to 
eight  feet  high,  though  capable,  in  a  favourable  situation,  of  attaining  the  height  of  thirty 
feet.  It  has  numerous  alternate  branches,  furnished  with  elliptical-oblong  or  lanceolate, 
pointed  leaves,  which  are  serrate  except  at  the  base,  smooth  on  both  sides,  green,  shining, 
marked  with  one  rib  and  many  transverse  veins,  and  supported  alternately  upon  short 
footstalks.  They  are  two  or  three  inches  long,  and  from  half  an  inch  to  an  inch  in  breadth. 
The  flowers  are  either  solitary,  or  supported,  two  or  three  together,  at  the  axils  of  the 
leaves.  They  are  of  considerable  size,  not  unlike  those  of  the  myrtle  in  ap{)earance,  con- 
6i.sting  of  a  short  green  calyx  with  five  or  six  lobes,  of  a  corolla  with  from  four  to  nine 
large  unequal  snow-white  petals,  of  numerous  stamens  with  yellow  anthers  and  connected 
at  their  ba«e,  and  of  a  pistil  with  o  three-parted  style.  The  fruit  is  a  three-celled  and 
three-seeded  capsule.  It  has  not  been  certainly  determined  whether  more  than  one  species 
of  the  tea-plant  exists.  Linnseus  admitted  two  species — T.  Bohea  and  T.  viridis — dif- 
fering in  the  number  of  their  petals ;  but  this  ground  of  distinction  is  untenable,  as  tho 
petals  are  known  to  vary  very  much  in  tho  same  plant.  Hayne  makes  three  species — 
T.  stricta,  T.  Bohea,  and  T.  vii'idis — which  are  di.xtinguished  severally  by  the  shape  of 
their  leaves  and  fruit,  and  the  direction  of  the  footstalk.  Do  CandoUe  admits  but  one 
species,  with  two  varieties — tho  viridis  or  green  tea,  with  "lanceolate  flat  leaves,  three 
times  as  long  as  they  are  broad,"  and  the  Bohea.  with  "elliptical-oblong,  subrugose  loaves, 
twice  as  long  as  broad."  Lindley  recognises  the  two  Linniean  species,  distinguishing 
thorn  by  the  leaves,  which  in  T.  viridis  are  acuminate,  and  omarginate  at  the  apex,  and 
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in  T.  Bohea  are  smaller,  flatter,  darker  green,  with  small  serratures,  and  terminate  gra- 
dually in  a  point,  but  are  not  at  all  acuminate  or  emarginate.  {Flora  Medica,  120.) 

The  tea-plant  is  a  native  of  China  and  Japan,  and  is  cultivated  in  both  countries,  but 
most  abundantly  in  the  former.  In  Japan  it  forms  hedgerows  around  the  rice  and  corn- 
fields •  in  China,  whence  immense  quantities  of  tea  are  exported,  whole  fields  are  devoted 
to  its  culture.  It  is  propagated  from  the  seeds,  which  are  planted  in  holes  at  certain  dis- 
tances six  or  eight  seeds  being  placed  in  each  hole,  in  order  to  ensure  the  growth  of  one. 
In  three  vears  the  plant  yields'leaves  for  collection,  and  in  six  attains  the  height  of  a  man. 
When  from  seven  to  ten  years  old  it  is  cut  down,  in  order  that  the  numerous  shoots  which 
issue  from  tlie  stump  may  afford  a  larger  product  of  leaves.  These  are  picked  separately 
by  the  hand.  Three  harvests,  according  to  Kcempfer,  are  usually  made  during  the  year  ; 
the  first  at  the  end  of  February,  the  second  at  the  beginning  of  April,  and  the  third  in 
June.  As  the  youngest  leaves  are  the  best,  the  product  of  the  first  collection  is  most 
valuable,  while  that  of  the  third,  consisting  of  the  oldest  leaves,  is  comparatively  little 
esteemed.  Sometimes  only  one  or  two  harvests  are  made  ;  but  care  is  always  taken  to 
assort  the  leaves  according  to  their  age  ;  and  thus  originate  numerous  commercial  varie- 
ties of  tea.  The  character  of  the  plant,  dependent  upon  the  soil,  situation,  climate,  and 
culture,  has  also  a  great  influence  upon  the  value  of  the  leaves.  It  is  said  that  the  best 
tea  is  procured  from  the  shrubs  which  grow  upon  the  sides  of  steep  hills  with  a  southern 
exposure.  Though  the  plant  grows  both  about  Pekin  in  the  north  and  Canton  in  the  south 
of  China,  it  is  said  to  attain  greater  perfection  in  the  intermediate  country,  in  the  neigh- 
bourhood of  Nankin,  for  instance,  where  the  climate  is  neither  so  cold  as  in  the  first-men- 
tioned vicinity,  nor  so  hot  as  in  the  second.  Some  of  the  commercial  varieties  have  their 
origin  in  this  cause ;  and  it  is  highly  probable,  though  the  fact  has  not  been  certainly  proved, 
that  difference  in  species  may  be  another  source  of  diversity.  After  having  been  gathered, 
the  leaves  are  dried  by  artificial  heat  in  shallow  iron  pans,  from  which  they  are  removed 
while  still  hot,  and  rolled  with  the  fingers,  or  in  the  palm  of  the  hand,  so  as  to  be  brought 
into  the  form  in  which  they  are  found  in  commerce.  The  odour  of  the  tea  leaves  them- 
selves is  very  slight;  and  it  is  customary  to  mix  with  them  the  flowers  of  certain  aro- 
matic plants,  as  those  of  the  orange,  difl^erent  species  of  jasmine,  the  rose,  Oleafragrans, 
and  Camellia.  Sasangua,  in  order  to  render  them  pleasant  to  the  smell.  The  flowers  are 
afterwards  separated  by  sifting  or  otherwise.  (See  Fharm.  Jm/r?i.,  xv.  112.)  The  cultiva- 
tion of  tea  has  been  successfully  introduced  into  Brazil,  and  into  the  British  possessions  in 
India.  In  1861,  about  20,000  acres  of  land  were  under  cultivation  in  Assam,  and  are  said 
to  have  yielded  1,703,130  pounds  of  tea  in  that  year.  [OalU(j7ianVs  Messenger,  Jan.  20th, 
1862;  from  the  London  Tunes.)  Jlrs.  Ida  Pfeift'er  states,  in  her  ^^Second  Journey  round  the 
World"  (Am.  ed.,  1857,  p.  127),  that  tea  cultivated  in  Java  is  occasionally  sent  to  Eu- 
rope. Attempts  have  been  made,  under  the  auspices  of  the  Government,  to  introduce  the 
tea  culture  into  the  U.  States.  Large  numbers  of  the  seeds  were,  through  arrangements 
made  by  the  Patent  Office,  imported  from  China,  and,  having  been  ])lanted  in  the  propa- 
gating garden  at  Washington,  germinated  satisfactorily.  At  the  time  of  publication  of 
the  Patent  Office  report,  in  1859,  the  young  plants  continued  to  flourish,  and  there  was 
every  reason  to  hope  that  the  experiment  would  eventuate  successfully;  but  nothing,  so 
far  as  we  know,  has  yet  come  of  it. 

Tea  is  brought  to  this  country  from  Canton  and  other  ports  of  China.  Numerous  va- 
rieties exist  in  commerce,  differing  in  the  shape  communicated  by  rolling,  in  colour,  in 
flavour,  or  in  strength ;  but  they  may  all  be  arranged  in  the  two  divisions  of  green  and 
black  teas,  which,  at  least  in  their  extremes,  differ  so  much  in  properties,  that  it  is  diffi- 
cult to  conceive  that  they  are  derived  from  the  same  species. 

Properties.  Green  tea  is  characterized  by  a  dark-green  colour,  sometimes  inclining  more 
or  less  to  blue  or  brown.  It  has  a  peculiar,  refreshing,  somewhat  aromatic  odour,  and  an 
astringent,  slightly  pungent,  and  agreeably  bitterish  taste.  Its  infusion  has  a  pale  green- 
ish-yellow colour,  with  the  odour  and  taste  of  the  leaves.  According  to  Mr.  Warington, 
who  examined  numerous  varieties  of  tea  carefully  both  by  the  microscope  and  chemical 
tests,  many  of  the  green  tesxs  imported  into  great  Britain  owe  their  colour  to  a  powdery 
coating,  consisting  of  sulphate  of  lime  and  Prussian  blue  ;  others  to  a  mixture  of  these 
with  a  yellowish  vegetable  substance ;  and  others,  again,  to  sulphate  of  lime  alone.  (PAft?'TO. 
Jown.,\v.  37.)  Black  I'ea  is  distinguished  by  a  dark-brown  colour.  It  is  usually  li'ss  firmly 
rolled,  and  lighter  than  the  green,  and  con'ains  the  petioles  of  the  plant  mingled  with  the 
leaves.  Its  odour  is  fainter,  and  of  a  somewhat  different  character,  though  still  fragrant. 
Its  taste,  like  that  of  green  tea,  is  astringent  and  bitterish  ;  but  is  less  pungent,  and  to 
many  persons  less  agreeable.  To  hot  water  it  imparts  a  brown  colour,  with  its  sensible 
properties  of  taste  and  smell.  These  vary  exceedingly  in  degree  in  the  different  varieties  ; 
and  some  black  teas  are  almost  wholly  destitute  of  aromatic  or  agreeable  flavour.  Accord- 
ing to  Mr.  Warington,  the  difference  between  green  and  black  tea,  i'n  reference  to  their 
chemical  and  physical  condition,  arises  from  a  kind  of  fermentation  which  the  latter  is 
made  to  undergo,  before  being  roasted.  [Ibid.,  x.  618.)  A  sophisticated  tea  is  largely  ex- 
ported from  China,  consisting  of  powdered  tea  mixed  with  sand  and  other  earth,  and  ag- 
glutinated with  gum  ;  that  which  is  to  pass  for  black  being  coloured  with  plumbago,  and 
the  green  with  the  coating  above  referred  to.  On  analysis,  these  teas  were  found  to  attbrd 
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from  35  to  45  per  cent,  of  ashes,  while  the  gonuino  yiolds  only  5  por  cent.     Thoy  may  b« 
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23(JU  of  muriatic  uxtruct,  300  of  ulbuinun,  17  08  of  ligain,  uiid  5-50  of  »ulu.  Ihe  mu- 
riatic extract  wu-s  tiio  mutter  taken  iip  by  (lilutc<l  muriatic  acid  from  tea,  previously  ex- 
hausted iiucco^uively  by  ether,  alcoliol,  aiid  watt-r,  and  consisted  of  artillcial  tannin.  The 
same  ci»emi»t  obtained'  from  100  parts  of  black  Chinese  tea  000  of  volatile  oil,  1-84  of 
chlorophyll,  804  of  resin,  7-*8of  gum,  12-88  of  tannic  acid,  0-40of  thein  (catl'oin),  ly-88 
of  extractive,  1  -48  of  apotln-mi-,  I'J- 12  of  muriatic  extract,  2-80  of  albumen,  28  32  of  lignin,  • 
and  5-21  of  smalts.  {Annul,  iler  I'Unnn.^xwVn.  317.)  Dr.  liochlederhas  found  alH>  u  |M!culittr 
acid,  which  he  culls  buhcic ac'ul.  Accordinj;  to  Stenhouse,  tlie  Unnin  of  tea,  though  ulwayB 
accompanied  with  a  little  gallic  acid,diller8  essentially  from  that  of  gulls;  not  being  like 
itagUicoside,  but  yielding,  under  the  inHuencoof  sulphuric  acid,  a  durk-brown  .substance, 
ftlmo.st  insoluble  in  water.  {■AwAin.Juurn.  o/ I'hann.,  May,  1802,  p.  254.)  M.  Eug.  Puligot 
obtained  a  much  larger  proportion  of  thein  or  cutf-in  than  was  found  by  Mulder,  tl>e  lowest 
quantity  from  green  tea  being  24  percent,  and  the  highest  41  percent.;  but  even  thisquun- 
tity  is  too  small  to  represent  all  the  nitrogen  contained  in  tea.  (Journ  de  Pluirni.,^:  ser.,  iv. 
224.)  M.Puccetti  found  about  twice  a.s  much  in  black  as  in  green  tea.  {Am.JuHrn.uf  Pliann., 
xxviii.  234.)  The  volulile  oil  is  probably  one  of  the  principles  upon  which  the  etfects  of  tea 
upon  the  nervous  system  depend.   Hence  old  teas  ure  less  energetic  than  those  recently  im- 

Sortcd :  and  it  is  said  that  the  fresh  leaves  have  often  produced  dangerous  etfects  in  China. 
reverthelo.ss,  the  tannic  acid  is  not  without  influence  upon  the  system ;  and  it  is  not  impro- 
bable that  both  the  extractive  and  thein  contribute  to  the  peculiar  influence  of  this  valuable 
product.  Of  these  active  ingredients,  the  volatile  oil,  tannic  acid,  and  extractive  are  found 
most  largely,  according  to  the  analysis  of  Mulder,  in  the  green  tea.  Thein  is  a  crystal!  izable 
principle  discovisred  by  Oudry.  It  was  afterwards  proved  by  Jobst  to  have  the  same  compo- 
Bition  us  catt'ein,  and  is  now  generally  considered  us  in  all  respects  identical  with  that  prin- 
ciple. It  exists  also  in  the  leaves  of  the  Ilex  Paraguuiensis  or  Paraguay  tea,  in  the  seeds  of 
Paulliniu  sorbilis,  and  in  the  kola  nut  or  fruit  of  Cola  acuminata.  (See  C'up'ee,  Ilex,  PauUi- 
nia,  and  Sterctdia  acuminata.)  According  to  Mulder,  thein  exists  in  tea  combined  witii  tan- 
nic acid.  Peligot  obtained  it  by  adding  to  a  hot  infusion  of  tea,  first  subucetute  of  lead,  and 
then  ammonia,  tillering  the  liquid,  passing  sulphuretted  hydrogen  through  it,  again  fil- 
tering, and  evaporating  with  a  moderate  heat.  On  cooling,  the  liquid  deposited  thein 
abundantly,  and  yielded  an  additional  quantity  by  a  careful  evaporation.  (Journ.de 
Pharm.,Sii  s6r.,  iv.  224.)  It  may  bo  cheaply  prepared  by  putting  some  old  spoiled  tea  in 
an  iron  pot  covered  with  filtering  paper,  enclosing  the  whole  in  a  cylindrical  paper  cap, 
and  cautiously  applying  heat.  Thein  rises  in  vapour,  and  condenses  on  the  paper.  (See 
Chem.  Oaz.,  No.  178,  p.  119.)  Thein  has  a  feebly  bitter  taste  ;  is,  in  the  state  of  crystals, 
dissolved  by  93  parts  of  water,  158  of  alcohol,  and  298  of  ether;  melts  at  about  350°  F., 
and  at  723°  sublimes  in  white  vapours,  which  condense  in  minute  needles.  From  its 
watery  solution  few  reagents  precipitate  it.  Infusion  of  galls  causes  a  deoosit  of  tannate 
of  thein,  which  is  again,  however,  dissolved  by  heating  the  water. 

Medical  Propertie.'s  and  Use.'i.  Tea  is  astringent  and  gently  excitant,  and  in  its  finer  va- 
rieties exerts  a  decided  influence  over  the  nervous  system,  evinced  by  the  feelings  of  com- 
fort and  even  exhilaration  which  it  produces,  and  the  unnatural  wakefulness  to  which  it 
gives  rise,  when  taken  in  unusual  quantities,  or  by  those  unaccustomed  to  its  use.  Its  prop- 
erties, however,  are  not  of  .so  decided  a  character  us  to  render  it  capable  of  very  extensive 
application  us  a  medicine;  and  its  almost  exclusive  use  is  as  a  grateful  beverage  at  the 
evening  and  morning  m^uls.  Taken  moderately,  and  by  healthy  individuals,  it  may  be 
considered  as  perfectly  harmless;  but  long  continued,  in  excessive  quantity,  it  is  capable 
of  inducing  unpleasant  n  ;rvous  and  dyspeptic  symptoms,  the  necessary  consequences  of 
over-excitement  of  the  brain  and  stomach.  Green  tea  is  decidedly  more  injurious  in  these 
respects  than  black,  and  should  be  avoided  by  dyspeptic  individuals,  and  by  those  whose 
norvoiu  systems  are  peculiarly  excitable.  As  a  medicine,  tea  maysometimes  be  given  ad- 
vantageously in  diarrhoea  ;  and  u  strong  infusion  will  often  be  found  to  relieve  nervous 
headache.  The  mode  of  preparing  it  for  use  is  too  well  known  to  require  description.  An 
extract  is  made  from  it  in  China,  which  is  said  to  be  useful  in  fevers.  Though  the  etfects 
of  tea  and  colfee  upon  the  system  are  probably  in  part  owing  to  the  thein  or  catlein  they 
contain,  there  must  bo  some  other  active  ingredient ;  as  the  etfects  produced  by  ditterent 
varieties  are  not  proportionate  to  the  amoun:  of  that  principle  contained  in  them.  Thus 
coffee,  which  exerts  a  more  powerful  inttuenoe  on  the  system  than  tea,  in  any  of  it-s  vari- 
eties, contains  less  cuffein. 

Exp'jrimenta  have  been  made  with  thein,  which  go  to  show  that  it  is  a  powerful  nerv- 
ous stimulant,  very  analogous  to  tea  in  its  mode  of  action.  Prof.  H.  J.  Pratt,  of  Har- 
vard College,  tried  it  on  himself  and  others,  administering  it  both  by  subcutaneous  injec- 
tion and  by  the  mouth.  He  also  tried  its  ert■ect.^  on  toads.  From  quantities  leas  than 
five  grains  no  very  marked  effects  were  obtained,  except  a  slight  dimmution  in  the  fre- 
quency of  the  pulse  and  subsequent  wakefulness.    In  a  man  to  whom  he  gave  six  graius 
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Bubcutanoously,  the  pulse  in  fifteen  minutes  fell  from  84  to  68  in  the  minute,  and  contin- 
ued at  about  the  same  rate  at  the  dnd  of  fourteen  hours.  The  rate  of  84  was  probably  the 
result  of  the  temporary  excitement  from  the  operation ;  and,  so  far  as  this  experiment 
goes  little  can  be  inferred  as  to  the  oflecton  the  circulation.  Increased  frequency  of  mictu- 
rition was  also  noticed.  From  twelve  grains  taken  by  himself  by  the  mouth,  he  experienced 
at  the  end  of  about  two  hours  great  phj'sical  restlessness  with  mental  uneasiness,  and  soon 
afterwards  marked  tremulousness  of  the  hands  and  arms.  This  continued  for  about  two 
hours  after  which  there  were  no  other  phenomena  except  wakefulness,  with  the  "  mind 
in  a  slate  of  most  active  and  persistent  thinking."  Similar  results  took  place  in  other 
cases  •  and  in  one  there  was  what  was  described  "  as  increased  brain  power,  enabling  the 
patient  to  read,  with  great  ease  and  perfect  understanding,  books  before  considered  ab- 
struse-'' a  strong  evidence  of  power  in  thein  to  stimulate  the  nervous  system.  In  relation 
to  the  pulse,  it  was  reduced  in  one  instance  from  (JO  to  56,  and  in  another  from  76  to  67. 
The  discharge  of  urine  was  increased  in  frequency  and  amount.  In  his  experiments  on 
toads  performed  in  connection  with  Mr.  Fred.  Ware,  the  subcutaneous  injection  of  thein 
produced  convulsions,  which  were  ascribed  to  increased  reflex  action  of  the  spinal  cord. 
[Boat.  Med.  andSurg.  Juurji.,  Sept.  10, 1868,  p.  81.)  M.  Leven,  who  experimented  com- 
paratively on  caft'cin  and  thein,  found  that,  though  admitted  by  chemists  to  be  identical, 
they  differed  somewhat  in  their  physiological  action.  Both  increase  the  frequency  of  the 
pulse  and  of  respiration  ;  both  stimulate  the  brain  and  spinal  cord,  and,  through  their  ac- 
tion on  the  cord,  induced  tetanic  con  vulsions  when  largely  given  to  the  lower  animals ;  and 
both  agree  in  not  abolishing  the  muscular  function,  and  in  not  causing  the  heart  to  cease 
contracting  immediately  after  death.  But  thein  is  much  less  powerful  as  a  poison  than 
caffein,  requiring  to  be  given  in  twice  the  quantity  to  produce  the  same  effect ;  and  thein 
produces  convulsions  of  the  limbs,  which  Dr.  Leven  had  not  noticed  as  an  eftect  of  caf- 
fein. [Am.  Journ.  of  Med.  ScL,  April,  1868,  p.  525,  and  Oct.  1868,  p.  260;  from  Arch, 
de  Physiol.  Norm,  e't  Pathol.)  For  the  therapeutical  use  of  thein  considered  as  identical 
with  caflTein,  see  Part  I.  p.  189.  W. 

TELLURIUM.  Several  of  the  combinations  of  this  metal  have  been  tried  on  the  liv- 
ing organism  by  M.  Hansen.  Five  grains  of  the  tellurite  of  potassa,  given  to  dogs,  pro- 
duced stupefaction  and  vomiting,  and  the  garlic-like  odour  of  tellurium  in  the  breath. 
The  same  salt,  tried  upon  himself  for  seven  successive  days,  in  a  dose  daily  of  half  a 
grain,  afterwards  increased  to  a  grain,  caused  drowsiness  at  first,  followed,  after  the 
seventh  day,  by  a  sense  of  op})ression  in  the  cardiac  region,  nausea,  an  increased  flow  of 
saliva,  and  loss  of  appetite.  The  breath  had  a  garlic-like  odour  throughout  the  experi- 
ment. {Chem.  Oaz.,  March  1, 1854,  p.  90.)  Prof.  Simpson,  of  Edinburgli,  relates  the  case 
of  a  student,  who  inadvertently  took  a  dose  of  tellurium,  and  exhaled  so  persistent  an 
odour  that  he  had  to  sit  apart  from  his  fellow  students.  (See  Atn.  Jour^i.  of  Med.  Sci., 
April,  1855,  p.  496.)  This  disagreeable  eftect  of  tellurium  precludes  its  emplo\-ment  in 
medicine.  B. 

TEPHROSIA  VIRGINIAN  A.  Turkey  Pea.  Goafs  Rue.  Several  species  of  Tephrosia 
are  employed  in  diff'erent  parts  of  the  world,  though  unknown  in  general  commerce.  They 
are  leguminous  plants,  shrubby  or  herbaceous,  with  leaves  unequally  pinnate,  and  flowers 
in  axillary  or  terminal  racemes.  They  are  generally  possessed  of  cathartic  properties ;  their 
leaves  or  roots  being  employed.  Tephrosia  Virginiana  grows  in  most  parts  of  the  United 
States.  It  is  a  foot  or  two  high,  with  pubescent  stems  and  leaves,  and  handsome  terminal 
flowers.  (See  Griflith's  J/ec^.  Bot.,'p.  237.)  The  roots,  which  are  slender,  long,  and  matted, 
are  tonic  and  aperient,  and  are  said  to  have  been  used  by  the  Indians  as  a  vermifuge, 
given  in  the  form  of  decoction.  Dr.  B.  O.  Jones,  of  Atlanta,  Geo.,  has  used  the  plant 
with  advantage,  as  a  mild  stimulating  tonic  and  laxative,  having  a  tendency  to  increase 
most  of  the  secretions,  and  has  found  it  s])ecially  useful  in  typhoid  fever.  He  prepares  it 
by  boiling  eight  ounces  of  the  plant  with  two  ounces  of  Rumex  acutus  in  four  quarts  of 
water  to  a  quart,  and  straining;  adding,  when  the  preparatitm  is  to  be  kept,  an  equal 
bulk  of  diluted  alcohol  or  brand}\  and  half  its  weight  of  sugar ;  and  macerating  for  several 
days.    The  dose  is  one  or  two  tablespoonfuls.  {Am.  Journ.  af  Pharm.,  xxviii.  218.)    "VV. 

TEUCRIUM  CHAM^DRYS.  Germander.  Chamiedrys.  A  small,  didynamous,  labi- 
ate, perennial  European  plant,  the  leaves  and  tops  of  which  have  an  agreeable  aromatic 
odour,  diminished  by  drying,  and  a  bitter,  somewhat  astringent,  aromatic,  durable  taste. 
Thej'  have  been  employed  as  a  mild  corroborant,  in  uterine,  rheumatic,  gouty,  and  scro- 
fulous aft'ections,  and  intermittent  fevers  ;  but  are  at  present  little  used,  and  never  in  this 
country.  Germander  was  an  ingredient  in  the  Portland  powder,  noted  as  a  remedy  in 
gout.  This  powder,  according  to  the  original  prescription,  consisted  of  equal  parts  of  the 
roots  of  Aristolochia  rotunda  and  Gentiana  lutea,  of  the  tops  and  leaves  of  Teucrium 
Chamtcdrys  and  Erythrwa,  Centaurium,  and  of  the  leaves  of  AJuga  Chamwpytis,  or  ground 
pine.  The  dose  was  a  drachm  every  morning  before  breakfast,  for  three  months,  then  two 
scruples  for  three  months,  afterwards  half  a  drachm  for  six  months,  and  finally  half  a 
drachm  every  other  day  for  a  year.  [Parr.)  Two  other  species  of  Teucrium  have  been 
used  in  medicine ; — T.  Marum,  cat  thyme,  or  Syrian  herb  mastich,  indigenous  in  the  South 
of  Europe,  and  T.  Scordium,  or  water  germander,  growing  in  the  higher  latitudes  of  the 
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BAtno  continent.  Tho  former  is  a  warm,  stimulnting,  Bromntic  bitter,  and  haf  boon  rocom- 
m(<iide(l  in  hysteria,  um<!iinrrh(eii,  jtnd  iiorvoiis  dobility;  iIh;  latt<*r  lins  th«  odour  of  >;ar- 
lic,  iind  a  bittor,  xoiuowlmt  piiiii^ent  tii4t<',  and  was  foriiKirly  highly  e»t«'enied  lu  a  corro- 
borant in  low  forms  of  diHnast!;  but  iicitln'r  of  tliem  in  now  iniich  fMnj)loy«jd.  T.  Afnrum, 
bowcvor,  has  bwa  rovivi'd  8oinowhat  of  iatt; ;  iiaviat;  been  ijivun  Hiicceiwfully,  i»y  Dr. 
Lucaiius,  ill  jiortnsi^is  and  otiicr  rasos  of  Hpasniodiu  couijli,  in  tho  forms  of  syrup  and  con- 
fttction.  (lieviie  Phanmiceut  ,  1858,  p.  32.)  This  spot-ies  also  acts  as  an  orrhino,  and  was 
formcrlv  an  ingri'diont  of  thu  Pulvii*  Asnri  C'oin/iositus.  Tho  doso  of  cither  of  the  thrciO 
•pecit's  IS  al>ourhalf  a  drachnt.  A  plant  said  to  hav«  been  used  a<l  vantai;<H>usly  in  cholera 
in  tho  Levant,  a  specimen  of  which  was  sent  to  Paris,  proved  to  bo  Teucriuin  Puliiim, 
{Journ.  de  Phann.,  xv.  352.)  W. 

THALLIUM.  This  is  ono  of  the  metals  recently  discovered  by  means  of  the  spectrum 
analysis,  and  hivs  bucti  found  to  prevail  widely  in  nature,  and  to  yield  itself  readily  to 
chemical  asfcncies.  The  point  about  it  principally  interesting  to  tho  j)hysician  at  pre- 
sent is,  that  it  has  been  ascertained  to  act  enerjjetically  as  a  poison.  Si.  Lamy,  having 
experienced,  while  making  chemical  investigations  in  reference  to  thallium,  extreme  gene- 
ral lassitude,  with  pains  in  the  lower  extremities,  was  disposed  to  consider  these  symp- 
toms as  tho  result  of  a  poii-onous  influence  of  the  metal.  To  determine  the  iM)int,  be  dis- 
solved 7o  grains  of  sulphate  of  thallium  in  some  milk,  intending  to  try  its  ert'ects  on  a 
couple  of  puppies,  which,  however,  after  tasting  it,  refused  to  swallow  more.  Accidentally 
it  was  placed  where  other  animals  had  access  to  it;  and  the  consequences  were  that  the 
milk  disappeared,  and  a  middle-sized  dog,  a  hen,  and  six  ducks  died  from  having  drank  it. 
There  was  no  vomiting  or  purging,  but  violent  intestinal  pains,  and  spasm  of  the  posterior 
limbs,  followed  by  paralysis;  and  this  last  seemed  to  be  the  most  characteristic  eflfect  of 
the  poison.  Death  took  place  in  two  or  three  days  ;  and,  what  is  of  much  importance,  the 
two  puppies  which  had  only  tasted  of  the  ruilk,  were  seized  with  similar  symptoms,  and 
died  at  the  end  of  four  days.  The  poison,  therefore,  must  be  very  energetic  ;  and  a  cir- 
cumstance worthy  of  remark  in  relation  to  it  is,  that,  even  in  a  fatal  dose,  it  may  produce 
no  ,<ensible  ettectVor  a  considerable  time.  M.  Lamy  afterwards  gave  about  a  grain  and  a 
half  to  a  puppy,  which  died  in  forty  hours.  There  seems  to  be  a  remarkable  coincidence 
between  the  poisonous  effects  of  thallium  and  those  of  lead.  Connected  with  its  deleterious 
action,  it  is  an  interesting  circumstance  that  thallium  is  not  unfrequently  associated  with 
metals  used  in  medicine,  as  with  copper  and  bismuth  for  example.  Spectrum  analysis 
affords  an  easy  method  of  detecting  the  poison.  ;M.  Lamy  readily  recognised  it  in  the  tis- 
sues of  animals  which  perished  with  it,  by  subjecting  small  pieces  to  examination  in  the 
spectroscope.  A  sharply  defined  green  lino  in  the  spectrum  gave  undoubted  evidence  of 
the  presence  of  the  poison.  {Journ.  de  Phann.,  Oct.  18G3,  p.  285.)  The  effects  of  thallium 
on  the  system  have  recently  been  carefully  investigated  by  Dr.  Wm.  Marme,  by  experi- 
ments on  different  orders  of  animals,  with  the  following  results.  Small  doses  of  the  dif- 
ferent preparations  are  tolerated  for  a  short  time,  but  the  effects  are  cumulative ;  and 
perseverance  with  their  use  gives  rise  to  very  serious  consequences;  as  the  system  does 
not  become  accustomed  to  the  poison.  After  continued  administration  of  the  prepara- 
tions of  thallium,  the  appetite  is  impaired,  pain  is  felt  in  the  bowels,  and  vomiting  occurs, 
with  diarrhoea,  hemorrhage,  salivation,  and  emaciation.  General  debility,  embarrassed 
respiration,  weakne-ss  of  the  circulation,  disordered  muscular  action,  as  tremors  and  want 
of  co-ordination,  are  added  to  the  other  symptoms ;  and,  when  the  poisoning  becomes 
general,  conjunctivitis,  with  free  secretion  of  mucus,  is  a  frequent  symptom.  After  death, 
small  effusions  of  blood  and  infiltration  of  tho  lungs  are  observed,  as  are  also  intense  con- 
gestion of  the  bowels,  co])ious  pericardial  effusion,  and  ecchymoses  on  the  heart's  surface. 
Tiie  poison  is  absorbed,  and  is  eliminated  by  all  the  secretions.  It  seems  to  disorganize 
the  blood.  There  is  no  known  antidote.  (Ji.  and  F.  Medico-chir.  Rev.,  Jan.  1808,  p. 
254.)  W. 

THAPSI.l  GARGANICA.  An  umbelliferous  plant,  growing  in  Southeastern  Eu- 
rope, and  well  known  to  the  ancients,  who  named  it  from  tlie  isle  of  Thapso.s,  where  it 
was  obtained.  Tln-ophrastus  speaks  of  its  root  as  emetic  and  purgative.  After  long  neg- 
lect, it  has  again  come  into  notice  in  France,  where  a  resinous  substance  derived  from 
it  has  of  late  been  in  much  esteem  as  a  local  irritant  and  revulsive,  under  the  name  of 
resin  of  thnpsia.  {Avn.  de  Tkerap.,  1808,  p.  210.)  The  bark  of  the  root  and  the  resin  are 
both  object.s  of  commerce.  Tho  bark  is  described  by  M.  Stanis.  Martin,  as  almost  always 
doubly  quilled,  unless  where  altogether  in  small  fragments,  exteriorly  rugose  with  the 
epidermis  here  and  there  detached  in  patches  larger  or  smaller,  and  of  a  deep-brown 
colour,  interiorly  smooth  and  whitish,  and  of  a  fibrous  fracture.  The  size  of  the  pieces 
varies  extremely;  the  largest  not  exceeding  24  inches  in  length  and  about  an  inch  in 
circumference.  At  the  point  where  the  root  begins  there  is  often  adherent  a  ligneous  fibre 
about  an  inch  long;  and  over  their  whole  surface  there  are  found  but  few  radicles.  It 
is  said  that  great  care  is  necossar}",  in  removing  tho  root  from  the  bales,  not  to  be  injured 
by  the  powder  which  escapes,  and  which  cjiuses  itching  and  swellings  of  the  face  and 
hands.  An  extract  of  tho  root,  which  is  sold  as  a  resin,  has  really  little  claim  to  be  so 
named  ;  as,  of  15  parts  of  it,  6  are  dissolved  by  cold  water,  and  the  9  parts  of  resinous  nuitter 
which  remain  are  of  a  deep-brown  colour,  while  the  resin  extracted  by  sulphuret  of  car- 
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bon  is  of  a  (Ino  yellow.  {Und.  1809,  p.  221  ;  h-om  Bulletin  ThcrapeuUque.)  M.  Cazenave 
objects  to  the  plaster  prepared  from  the  resin,  and  kept  in  masses ;  as  it  deteriorates  by  time. 
He  proposes  the  following  method  of  preparing  a  plaster  extemporaneously  when  wanted. 
Dissolve  the  resin  in  alcohol,  and  with  the  aid  of  a  brush  spread  it  on  a  suitable  recipi- 
ent which  may  be  ordinary  plaster,  Avaxed  taffetas,  or  simply  gummed  paper.  A  single 
layer  is  sufficient  for  the  purpose  of  an  active  revulsion ;  but  the  effect  may  be  increased  at 
pleasure,  bv  increasing  the  number  of  layers.  [Journ.  de  Phana.,  Juillet,  18G8,  p.  29.)    W. 

THLAPSUS  BUKSA  PASTORIS.  Shepherd's  Purse.  Thlapsus  is  a  genus  of  Crucifer- 
ous plants,  of  which  several  species  grow  in  this  country.  In  Europe,  the  T.  bursa  pastoris 
is  a  very  common  plant,  growing  everywhere  upon  walls,  by  the  roadsides,  in  gardens, 
&c.  and  flowering  nearly  all  the  year.  Like  others  of  the  same  natural  family,  it  yields 
bv  contact  with  water  a  volatile  oil,  which  may  bo  obtained  by  distillation.  The  plant  is 
bitter  and  pungent,  and  is  supposed  to  possess  astringent  properties ;  being  employed  with 
asserted  advantage  in  haematuria  and  other  hemorrhages.  It  is  also  thought  to  be  spe- 
ciallv  antiscorbutic,  and  has  been  used  in  cases  demanding  expectorants  and  diuretics, 
us  in  humoral  asthma,  dropsy,  &c.  The  expressed  juice  is  used  in  the  dose  of  from  two 
to  four  fluidounces.  A  tincture,  extract,  syrup,  &c.  have  also  been  prepared,  for  which 
formulas  may  be  found  in  the  Annunire  de  Tlierapeutlque  for  18-5-1  (p.  21G).  The  fresh 
herb,  bruised,  is  employed  as  a  topical  remedy  in  rheumatism.  W. 

THUYA  OCCIDENTALIS.  Thuja  Occidentalis.  Arbor  Vltse.  An  indigenous  ever- 
green tree,  growing  wild  from  Canada  to  the  Carolinas,  and  cultivated  for  ornament  in 
gardens.  The  leaves,  or  small  twigs  invested  with  the  leaves,  are  the  parts  used.  They 
have  an  agreeable  balsamic  odour,  especially  when  rubbed,  and  a  strong,  balsamic,  cam- 
phorous,  bitter  taste.  They  were  analyzed  by  A.  Kawalier,  of  Vienna,  and  found  to  con- 
tain volatile  oil,  a  bitter  principle  cnWed piinpicy-in,  found  also  in  Pinus  sylvestris,  sugar, 
gelatinous  matter,  a  variety  of  wax,  resin,  and  tannic  acid.  (See  Chem.  Oaz.,  Feb.  1, 1855, 
p.  4o).  In  a  more  recent  analysis,  Kawalier  discovered  in  the  leaves  a  peculiar  crystal- 
lizable  colouring  principle,  which  he  names  thiijine.  It  is  of  a  citron-yellow  colour  and 
astringent  taste,  soluble  in  alcohol,  inflammable,  and  separable,  through  the  agency  of 
sulphuric  acid,  into  glucose,  and  another  yellow  substance,  which  he  calls  thvjetin.  A 
third  substance,  thujegenine,  was  also  obtained,  apparently  a  result  of  some  change  in  thu- 
jine.  The  formula  of  thujine  is  C^^i.,.,0.i^.  The  same  chemist  determined  that  the  tannic 
acid  of  this  plant  is  identical  with  that  whicli  be  had  previously  obtained  from  the  leaves 
of  Plnus  sylvestris,  and  to  which  he  had  given  the  name  oi p'lnitannie  acid.  (See,  for  the 
mode  of  preparing  these  principles,  and  a  full  account  of  their  properties,  the  Chemical 
Gazette,  Nos.  392  and  39-3,  pp.  61  and  88,  A.  D.  1859.)  In  the  form  of  decoction  the  leaves 
have  been  used  in  intermittent  fever,  and,  according  to  Schoepf,  in  coughs,  fevers,  scurvy, 
and  rheumatism.  Dr.  J.  R.  Leaming,  of  New  York,  has  employed  a  tincture  of  the  leaves 
internally,  with  supposed  advantage,  in  affections  believed  to  bo  cancerous  ;  and  the  same 
remedy  has  been  used  locally  with  prompt  effect  in  venereal  excrescences.  (N.  Y.  Journ. 
of  Med.,  &c.,  N.  S.,  xiv.  406.)  Dr.  Benedict  has  found  a  saturated  tincture  useful  as  an 
emmenagogue,  given  in  the  dose  of  a  teaspoonful  three  times  a  day.  [Ibid.,  Nov.  1856,  p. 
395.)  Made  into  an  ointment  with  lard  or  other  animal  fat,  the  leaves  are  said  to  form 
a  useful  local.application  in  rheumatic  complaints.  The  distilled  water  is  praised  by  Boer- 
haave  as  a  remedy  in  dropsy.  (Schoepf.)  A  yellowisli-grcen  volatile  oil,  which  may  be 
obtained  from  the  leaves  by  distillation,  has  been  used  with  success  in  worms.         W. 

TIN.  Stannmn.  This  was  recognised  in  the  late  Ed.  and  Dub.  Pharmacopojias,  and  in 
the  U.  S.  of  1850 ;  but  is  no  longer  officinal.  It  has,  however,  too  long  ranked  among  re- 
cognised remedies  to  be  passed  without  notice.  Tin  is  one  of  the  metals  which  have  been 
known  from  the  earliest  ages.  It  exists  generally  as  an  oxide  [tin  stone  and  %uood  tin), 
rarely  as  a  sulphuret  (tin  j->y riles),  and  is  by  no  means  generally  diffused.  It  is  found  in 
England,  Spain,  Germany,  Bohemia,  and  Hungary,  in  Europe;  in  the  island  of  Banca 
and  the  Peninsula  of  Malacca  in  Asia  ;  in  Chili ;  and  at  Durango  in  Mexico.  Recently 
it  has  been  asserted  in  the  daily  journals,  that  tin  has  been  discovered  within  the  terri- 
tory of  the  United  States,  especially  in  Madison  Co.,  Missouri,  where  it  is  even  asserted 
that  the  largest  deposit  exists  yet  known  in  the  world.  {Phila.  N.  Am.  <f-  U.  S.  Gaz  , 
July  25,  1867.)  A  valuable  tin  ore  has  been  discovered  in  the  United  States,  at  Jack- 
son, New  Hampshire.  Tin  mines  are  particularly  abundant  and  rich  in  the  Tenasserim 
provinces  of  British  India.  (Dr.  Royle.)  The  Cornwall  mines  are  the  most  produc- 
tive, but  those  of  Asia  furnish  the  purest  tin.  The  metal  is  extracted  from  the  native 
oxide.  When  this  occurs  in  its  purest  state,  in  detached  roundish  grains,  called  .^treatn 
tin,  the  reduction  is  effected  by  heating  with  charcoal.  When  the  common  oxide,  called 
mine  tin,  is  melted,  it  requires  to  be  freed,  by  pounding  and  wa.shing,  from  the  adhering 
gangue;  after  which  it  is  roasted  to  drive  oflt"  sulphur,  arsenic,  and  antimony,  and  finally 
reduced  in  furnaces  by  means  of  stone  coal.  The  metal,  as  thus  obtained,  is  called  block 
tin,  and  is  not  pure.     The  purest  kind  of  tin,  known  in  commerce,  is  called  grain  tin. 

Properties.  Tin  is  a  malleable,  rather  soft  metal,  of  a  silver-white  colour.  It  may  be  beaten 
out  into  thin  leaves,  called  tinfoil.  It  undergoes  a  superficial  tarnish  in  the  air.  Its  taste  is 
Blight,  and  when  rubbed  it  exhales  a  peculiar  smell.  Its  ductility  and  tenacity  arc  small; 
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when  iM'nt  to  and  fro,  it  omitnii  orftcklinR  noi«««,  which  i»  characteri*tic.  H*tp.f;rAt  7*29, 
iiK'ltin^  point  442°,  cfiuivnlcnt  niuiilHT  551,  ntul  symbol  8n.  It  form*  three  oxi(le«,  u  prot- 
oxide, !(i'.*<iiiioxidf,  Miui  (Iniitoxido.  Th«  proiox'uie  i*  of  u  i^rayinh-iduck  colour.  Wh«n  jut- 
fectly  pure  it  hii'*,  Hcconiinij  to  Ur.  Kotli,  a  red  colour.  The  »e»i/ui<ij;i(le  in  ffruy.  Thea<M<- 
oxuie  act."*  an  an  acid,  and  cxintis  in  two  iMinicric  xtutnit,  culled  «///««/<;  and  metagfannU:  acid. 
Htannic  aci<l  may  he  prejiarcd  by  decomposing  bichloride  of  tin  with  water.  The  meta- 
«tannic  acid  is  formeil  by  actinijcn  tin  with  nitric  acid,  which  converts  it  into  a  white 
powder.  The  native  crystallized  oxide  is  metastnnnic  acid.  These  acids,  thoui^h  having; 
the  same  composition,  SnO.^,  are  jx-rfectly  distinct  in  chemical  properties.  The  stjinniu 
acid  is  soluble,  the  metastaiinic  insoluble  in  nitric  acid  and  dilute  milphuric  acid.  One 
eq.  of  potaiii!>H  requires  for  saturation  one  eq.  of  stannic  acid,  but  tlve  of  metastannic  acid. 
Uence  the  latter  is  8ometimeH  represented  by  SnjO,g. 

The  tin  of  commerce  is  often  impure,  beint;  contaminated  with  other  metals,  introduced 
by  fraud,  or  ))resent  in  consequence  of  the  mode  of  extraction  from  the  ore.  A  hi!j;h  specitic 
gravity  is  an  indication  of  impurity.  When  its  colour  has  a  bluish  or  gravish  cast,  the  |)re- 
sence  of  copper,  lead,  iron,  or  antimony,  may  be  suspected.  Arsenic  r<'nders  it  whiter,  but 
at  the  same  time  harder  ;  and  lead,  copper,  and  iron  cause  it  to  become  brittle.  Pure  tin 
is  converted  by  nitric  acid  into  u  white  powder  (metastnnnic  acid),  without  being  dis- 
solved. Boiled  with  muriatic  acid,  it  forms  a  solution  which  gives  a  white  precipitate 
with  ferrocyanide  of  potassium.  A  blue  precipitate  with  this  test  indicates  iron,  a  brown 
one  copper,  and  a  violet-blue  one  both  iron  and  copper.  If  lead  be  present,  a  precipitate 
will  be  produced  by  sulphate  of  magnesia.  The  Malacca  and  Banca  tin,  and  the  English 
grain  tin  are  the  purest  kinds  found  in  commerce.  Banca  tin,  from  recent  analyses  by 
Mulder,  appears  to  be  particularly  pure,  containing  only  one  twenty-fifth  of  1  per  cent,  of 
foreign  metals.  Block  tin  and  the  metal  obtained  from  Germany  are  always  of  inferior 
quality. 

Uses.  Tin  enters  into  the  composition  of  bronze,  boll-metal,  pewter,  and  plumbers  solder. 
It  is  Used  also  in  making  tin-plate,  which  is  sheet-iron  coated  with  tin,  in  silvering  look- 
ing-glasses, and  in  forming  the  solution  of  bichloride  of  tin,  a  combination  essential  to 
the  perfection  of  the  scarletdye.  It  is  employed  in  fabricating  various  vessels  and  instru- 
ments, useful  in  domestic  economy  and  the  arts.  Being  unaffected  by  weak  acids,  it  forms 
a  good  material  for  vessels  intended  for  boiling  operat  ons  in  pharmacy.  We  are  told 
that  a/alte  tin/oil  is  considerably  used  at  present,  made  by  coating  lead  with  tin,  and  then 
rolling  it  out  into  thin  sheets.  As  tin  foil  is  employed  for  enclosing  medicinal  powders, 
and  in  other  ways  is  brought  into  contact  with  medicinal  substances,  care  should  be  taken 
not  to  use  this  substituted  preparation,  lest  the  patient  might  be  exposed  to  the  poisonous 
action  of  lead. 

JStanniPulvis.  U.S. IS^.  Powder  of  TH,n.  Thefollowingdirectionsweregiven  for  pre- 
paring powder  of  tin  in  the  U.  S.  Pharmacopoeia  of  1850.  "  Take  of  Tin  a  convenient  quan- 
tity. Melt  it  in  an  iron  vessel  over  the  lire,  and,  while  it  is  cooling,  stir  it  until  it  is  re- 
duced to  a  powder,  which  is  to  be  passed  through  a  sieve."  U.  S.  Tin,  being  very  fusible, 
is  easily  granulated  by  fusion,  and  subsequent  agitation  while  solidifying.  On  a  small 
scale,  the  granulation  is  most  conveniently  performed  in  a  wooden  box,  the  inside  of  which 
ha.s  been  well  rubbed  with  chalk.  This  should  be  afterwards  washed  away  with  water ; 
and,  as  the  granulated  powder  is  of  unequal  fineness,  the  coarser  particles  must  be  sepa- 
rated by  a  sieve. 

Medical  Properties  and  Uses.  Powder  of  tin  is  used  exckisively  as  an  anthelmintic,  and 
is  supposed  to  act  by  its  mechanical  properties.  It  is  considered  particularly  adapted  to 
the  expulsion  of  Ancai-ln  lumbricoides,  and  is  also  employed  to  expel  the  tapeworm.  For 
internal  exhibition  it  should  be  free  from  oxidation.  The  dose  is  half  an  ounce,  mixed 
with  molasses,  given  for  several  successive  mornings,  and  then  followed  by  a  brisk  ca- 
thartic. Dr.  Alston  was  in  the  habit  of  administering  larger  doses  for  the  expulsion  of 
the  tapeworm.  lie  began  by  giving  an  ounce  on  an  empty  .-itomach,  which  was  followed, 
for  two  successive  days,  by  half  an  ounce  each  da\',  and  finally  by  a  brisk  purge.  B. 

TONKA  BEAN.  The  seed  of  Diptei'ix  odornta  oi  Willd.,  the  Coumarounaodornta  of 
Aublet,  a  large  tree  growing  in  Guiana.  The  fruit  is  an  oblong-ovate  pod,  enclosing  a 
single  seed,  from  an  inch  to  an  inch  and  a  half  long,  from  two  to  four  lines  broad,  usually 
somewhat  compressed,  with  a  dark-brown,  wrinkled,  shining,  thin,  and  brittle  skin, and 
a  light-brown  oily  kernel.  The  bean  has  a  strong,  agreeable,  aromatic  odour,  and  a  bit- 
terish, aromatic  taste.  Its  active  constituent  is  acrystallizable,  odorous  substance,  analo- 
gous to  the  volatile  oils  and  camphor,  and  called  coxitnar in  hy  Guibourt.  It  is  capable  of 
sublimation  ;  but,  to  obtain  it  in  crj'stals  in  this  way,  a  low  temperature  is  necessary. 
(Waddington,  P/iarm.  Journ.,  March,  1868,  p.  410.)  This  substance  is  sometimes  found 
in  a  crystalline  state,  between  the  two  lobes  of  the  kernel.  It  has  been  shown  by  M.  Bleib- 
treu  to  be  identical  with  the  odorous  principle  uf  Asperuln  odorata,  Trifulinm  melilotus, 
and  Anthoxanthum  odoratum.  (See  Chem.  Gaz.,  Feb.  IG,  18o^,  p.  61.)  Mr.  W.  H.  Lippitt, 
of  Wilmington,  N.  C,  having  noticed  a  crystalline  exudaticm  upon  the  leaves  of 
Lintria  odoratiH.iima,  in  that  neighbourhood,  sent  a  specimen  to  Prof.  Procter,  of  Phila- 
delphia, who  ascertained  that  it  was  coumarin.  According  to  Mr.  Lippitt,  this  pro- 
duct of  the  Liatris  was  collected  for  the  purpose  of  protecting  woollens  against  moths. 
108 
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(Am.  Journ.  of  Pharm.,  Nov.  1859,  p.  556.)  Dr.  Gossmann  obtains  coumarin  in  the  fol- 
lowing manner.  The  beans,  cut  finely,  are  heated  for  a  long  time  with  an  equal  bulk  of 
alcoholof  0-863,  nearly  to  boiling;  and,the  tincture  being  decanted,  the  residue  is  treated 
in  the  same  manner.  The  tinctures  are  mixed,  the  alcohol  distilled  oft"  until  turbidnesa 
appears,  when  four  times  the  bulk  of  water  is  added,  which  precipitates  coumarin  and 
fatty  matter.  The  precipitate  is  then  heated  to  boiling,  and  the  liquid  passed  through  a 
moistened  filter.  The  fatty  matter  remains  on  the  filter,  and  the  hot  solution  which  passes 
deposits  the  coumarin  on  cooling.  More  may  be  obtained  by  concentrating  the  liquid,  and 
may  be  purified  by  animal  charcoal.  One  pound  of  the  beans  yielded  108  grains  of  cou- 
marin. (Ibid.,  June,  1856,  p.  211.)  The  tonka  bean  is  used  to  flavour  snutf,  being  either 
mixed  with  it  in  the  state  of  powder,  or  put  entire  into  th&snuflf-box.  Dr.  John  Cooper, 
of  Philadelphia,  has  used  it  with  advantage  in  hooping-cough,  in  which  it  relieves  the 
paroxysms,  and  enables  the  patient  to  sleep.  He  gave  from  five  to  eight  grains  of  a  fluid 
extract  to  children  five  years  old.  (Am.  Journ.  of  Pharm.,  Jan.  186y,  p.  27  ;  from  Med. 
and  Surg.  Reporter.)  "\V. 

TRIGONELLA  FCENUMGR^CUM.  Fenugreek.  An  annual  plant,  growing  spon- 
taneously in  different  parts  of  the  South  of  Europe,  and  cultivated  in  Prance  and  Germany 
for  the  sake  of  its  seeds.  These  are  oblong-cylindrical,  somewhat  compressed,  obliquely 
truncated  at  each  extremity,  one  or  two  lines  in  length,  brownish-yellow  externally,  yel- 
low internally,  and  marked  with  an  oblique  furrow  running  half  their  length.  They  have 
a  strong  peculiar  odour,  and  an  oily,  bitterish,  farinaceous  taste,  and  contain  fixed  and 
volatile  oil,  mucilage,  bitter  extractive,  and  a  yellow  colouring  substance.  An  ounce  of 
the  seeds,  boiled  in  a  pint  of  water,  renders  it  thick  and  slimy.  They  yield  the  whole  of 
their  odour  and  taste  to  alcohol.  Their  virtues  depend  chiefly  upon  their  oil  and  muci- 
lage. On  the  continent  of  Europe  they  are  employed  in  the  preparation  of  emollient  cata- 
plasms and  enemata,  and  enter  into  some  olficinal  ointments  and  plasters.  They  are  never 
used  internally.  W. 

TRILLIUM.  This  is  an  indigenous  genus  of  pretty,  little,  herbaceous  plants,  growing 
generally  in  woods  and  shady  places.  The  roots  are  reputed  to  possess  valuable  remedial 
properties.  They  were  employed  by  the  aborigines,  have  been  long  used  in  domestic  prac- 
tice in  some  parts  of  the  country,  and  were  noticed  as  medicinal  in  Henry's  Herbal,  pub- 
lished in  1812.  Dr.  S.W.Williams  published  a  paper  upon  them  in  the  New  England  Journ. 
of  Med.  ayidSurg.,  in  theyear  1820,  and  afterwards  another  in  the  N.Y.  Journ.  of  Med.  (viii. 
94).  The  roots  have  a  somewhat  balsamic  odour  and  taste,  and  produce,  when  chewed,  a 
sense  of  heat  and  irritation,  with  anincreased  flow  of  saliva.  A  rootreceivedbj'^  Mr.  E.  S. 
Wayne,  of  Cincinnati,  is  described  by  him  as  an  "oblong  rhizome,  with  numerous  root- 
lets attached  to  it,  and  of  a  yellowish-brown  colour."  Upon  the  removal  of  the  epidermis, 
it  is  white  and  starchy,  and  gives  a  deep  blue  with  tincture  of  iodine.  Mr.  Wayne  found 
in  the  root  an  acrid  principle,  analogous  tosenegin  and  saponin  in  the  property  of  froth- 
ing with  water  ;  half  a  grain  in  two  ounces  of  water  being  sufficient  to  show  this  property. 
He  obtained  it  by  treating  the  powdered  root  with  alcohol  by  percolation,  distilling  oflf 
the  alcohol  and  adding  water  as  the  alcohol  escaped,  separating  an  oleo-resin  which  floated 
on  the  surface  of  the  remaining  watery  liquid,  treating  the  latter  with  acetate  and  sub- 
acetate  of  lead  so  long  as  a  precipitate  was  produced,  Altering,  separating  the  excess  of 
lead  by  sulphuric  acid,  again  filtering,  and  setting  the  clear  liquid  aside.  In  the  following 
day  a  gelatinous  precipitate  had  formed,  which,  being  collected  on  a  filter,  washed,  and 
dried,  was  redissolved  in  dilute  alcohol,  and  recovered  by  spontaneous  evaporation  of  the 
menstruum.  A  white,  amorphous  powder  was  thus  obtained,  of  an  acrid  taste,  soluble  in 
alcohol,  and,  as  above  stated,  giving  in  a  high  degree  the  frothing  property  to  water.  (Pro- 
ceed, of  Am.  Phorm.  Assoc,  for  1856,  p.  36,  also  Am.  Journ.  of  PA«r>w.,-xxviii.  512.)  Be- 
sides this  acrid  principle,  the  Trillia  roots  are  said  to  contain  Volatile  oil,  gum,  starch,  ex- 
tractive, resin,  and  tannic  acid.  They  are  astringent;  and  tonic,  expectorant,  and  altera- 
tive properties  have  been  ascribed  to  them.  They  have  been  used  by  the  vulgar  to  hasten 
parturition.  The  complaints  in  which  they  are  said  to  have  proved  most  advantageous 
are  the  hemorrhages  ;  butthey  have  been  used  also  in  cutaneous  affections,  and  externally 
in  obstinate  ulcers.  Dr.  Williams  gave  a  drachm  of  the  powdered  root  three  times  a  day. 
Of  the  ditferent  species  T.  erectum  is  generally  esteemed  most  active.  T.  pendulum  is  re- 
ferred to,  in  the  Peninsular  and  Independent  Med.  Journ.  (Jan.  1859,  p.  187),  as  among  the 
most  valued  indigenous  plants  of  Michigan  ;  being  used  especially  in  menorrhagia.  W. 

TRIPOLI.  Terra.  Tripolitana.  An  earthy  mineral,  of  a  whitish,  yellowish,  or  pale-straw 
colour,  sometimes  inclining  to  red  or  brown,  usually  friable,  often  adhesive  to  the  tongue, 
and  presenting  the  aspect  of  argillaceous  earth,  though  differing  from  clay  by  thorough- 
ness and  hardness  of  its  particles,  and  by  not  forming  a  paste  with  water.  The  Venice 
tripoli  is  said  to  come  from  Corfu.  Tripoli  is  sometimes  artificially  prepared  by  calcining 
certain  argillites.  It  is  used  for  cleaning  and  polishing  metals.  '         W. 

TRITICUM  REPENS.  Couch-grass.  Dog-grass.  (^uickens\  Chievdent,'Fv.  A  perennial 
Europeaii  plant,  very  common  in  gardens  and  cultivated  grounds,  where  it  is  considered 
a,  troublesome  weed.  The  root,  which  is  the  part  medically  u.sed,  is  horizontal,  creeping, 
jointed,  about  as  thick  as  a  straw  or  thicker,  inodorous,  and  of  an  agreeable,  tweetish, 
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•lightly  pungent  taste.  It  is  usod  in  somn  parts  of  Europe,  in  the  form  of  decoction,  ns  a 
slightly  upurii'Mt  and  nutritivodrink  ;  and  has  been  rocommundi-d  of  Iat«  in  irritiiblo  blad- 
der. Gruat  (|uantittu8  uf  it  aru  said  t4>  bo  cotibuinud  in  tho  hoMpituls  of  PariH.  Thi;  infusion 
or  dococlioii,  in  conseourncc  of  tho  sugar  wliich  it  contain-s,  is  bUHccptible  of  tho  vinous 
fermuntation,  and  aleoliol  has  bcua  obtained  from  it  by  diittillation.  W. 

TURl'KTHUM.  Turpeth.  Renin  of  Turpeth.  licshie  de  Turbith,  Fr.  This  product,  at 
ono  tinio  t-onsiderably  used,  but  of  lato  Ixitter  l(nown  from  having  givtm  its  name  to  the 
turpeth  mineral  or  yellow  sulp/infe o/ mereury,  than  for  any  valuable  prop«;rty  of  it«  own, 
is  really  possossod  of  merits  which  would  seem  to  render  it  worthy  of  a  better  reputa- 
tion. It  18  obtaint'd  from  tlu!  Ipomiea  Tarpethum  {Convoloulus  Tarptthutn,  Linn.),  an 
Indian  plant,  said  to  have  first  been  made  linown  in  Europe  by  Dacosta,  who  brought  it 
to  Franee  from  Hindustan,  and  caused  a  figure  of  it  to  be  drawn.  The  root  is  tho  only 
part  used.  By  M^rat  and  lie  Lens  it  is  descrii)ed  as  "  long,  of  the  size  of  the  little  linger 
or  larger,  covered  by  a  rather  thick  bark,  grayish  without,  white  within,  j)orous,  liablo 
to  decay,  very  resinous  when  fresh,  and  in  this  state  yielding  a  juice,  capable  of  coagu- 
lating, and  constituting,  when  coagulated,  n  gum-resin  similar  to  scammony."  In  choos- 
ing the  roots,  those  should  bo  seloctwl  in  which  tho  bark  is  perfect,  as  most  of  the  activity 
of  the  root  resides  in  this  |)art.  It  is  without  odour,  and  has  little  taste.  Examined  by  31, 
Boutron-Charlard,  it  was  found  to  contain  resin,  a  fatty  substance,  volatile  oil,  albumen, 
starch,  a  yellow  colouring  matter,  lignin,  salts,  and  oxide  of  iron.  (Joiirn.  de  Pharm.,  viii, 
121.)  The  rootcontains  10  percent,  of  resin.  (M.  Andouard,  Ann.  de  Therap.,  18(JG,  p.  118.) 

According  to  M.  Spirgatis,  this  resin  is  a  glucoside,  like  that  of  other  Convolvulaceje, 
insoluble  in  ether,  but  soluble  in  alcohol,  to  which  it  imparts  a  brown  colour  not  remova- 
ble by  animal  charcoal.  To  obtain  it  pure,  tho  alcoholic  solution  is  concentrated;  tho 
resin  precipitated  by  water,  boiled  with  this  vehicle,  then  dried,  reduced  to  powder,  di- 
gested with  ether,  and  tinally  redissolvod  by  absolute  alcohol,  and  thrown  down  by  ether. 
After  being  treated  several  times  in  this  way,  it  is  obtained  in  the  state  of  a  brownish 
resin,  yielding  on  pulverization  a  gray  powder,  which  strongly  irritates  the  mucous  mem- 
brane of  the  nostrils  and  mouth,  and  fusible  at  360°  F.  It  is  inflammable,  burning  with 
a  smoky  flame,  and  emitting  irritant  vapours.  "With  strong  bases  it  acts  like  jalapin, 
fixes  water,  and  is  transformed  into  a  soluble  acid.  The  resin  is  called  iurpethine  by  M. 
Spirgatis.  {Juurn.  de  Pharm.,  4o  ser.,  i.  2-36;  from  Zeitachr.  Chem.  Pharm.,  vii.  442.) 

Turpeth  root  is  purgative,  somewhat  less  powerful  than  jalap,  and  rather  slow  in  its 
action,  in  this  respect  resembling  jalap.  From  one  to  three  drachms  may  be  given  in  de- 
coction, and  from  fifteen  grains  to  a  drachm  in  powder.  {Merat  etDe  Lens.)  But  the  resin 
is  probably  the  more  expedient  form  for  administration.  It  has  recently  been  the  subject 
of  special  examination  by  M.  Andouard,  who  states,  as  the  result  of  clinical  experiment, 
that  it  purges  perfectly  well,  though  perhaps  somewhat  less  active  than  jalap  or  scam- 
mony. Trials  have  been  made  with  it  by  others,  with  the  general  conclusion,  that  it 
might  very  properly  take  a  place  with  other  efficient  cathartics,  as  aloes,  gamboge,  resin 
of  jalap,  &c.  A  strong  inducement  for  its  general  introduction  into  practice  is  ofl'ered 
by  the  abundance  in  which  it  may  be  obtained,  while  the  sources  of  jalap  are  scarcely 
sufficient  to  meet  the  demand,  and  scammony  is  so  liable  to  adulteration.  Turpeth,  on 
the  contrary,  has  no  great  commercial  value,  may  be  cultivated  to  any  desirable  ex- 
tent, and  is  rarely  adulterated.  About  seven  or  eight  grains  of  tho  resin  is  the  dose  for 
an  adult.  It  may  be  given  in  sweetened  milk  or  in  emulsion.  [Ann.  de  Therap.,  1866, 
p.  119.)  W. 

TUSSIL.\GO  F.\KFARA.  Coltsfoot.  Coltsfoot  is  a  perennial  herb,  with  a  creeping 
root,  which  early  in  the  spring  sends  up  several  leafless,  erect,  simple,  unifloral  scapes 
or  flower-stems,  five  or  six  inches  high,  and  bearing  appressed  scale-like  bractes  of  a 
brownish-pink  colour.  The  flower,  which  stands  singly  at  the  end  of  the  scape,  is  large, 
yellow,  compound,  with  hermaphrodite  florets  in  the  disk,  and  female  florets  in  tho  ray. 
The  latter  are  numerous,  linear,  and  twice  the  length  of  the  former.  The  leaves  do  not 
make  their  appearance  luitil  after  the  flowers  have  blown.  They  are  radical,  petiolate, 
large,  cordate,  angular,  toothed  at  the  margin,  bright-green  upon  their  upper  sur- 
face, white  and  downy  beneath.  The  plant  grows  spontaneously  both  in  Europe  and 
North  America.  In  this  country  it  is  found  upon  the  banks  of  streams  in  the  Middle  and 
Northern  States,  and  flowers  in  April.  The  whole  of  it  is  employed,  but  the  leaves  most 
BO.  They  should  be  gathered  after  their  full  expansion,  but  before  they  have  att^iined 
their  greatest  magnitude.  The  flowers  have  an  agreeable  odour,  which  they  retain  after 
desiccation.  The  dried  root  and  leaves  are  inodorous,  but  have  a  rough,  bitterish,  muci- 
laginous taste.  Boiling  water  extracts  their  virtues.  Coltsfoot  exercises  little  .sensible 
influence  upon  the  human  system.  It  is,  however,  demulcent,  and  is  sometimes  used  in 
chronic  coughs,  consumption,  and  other  affections  of  the  lungs.  The  expectorant  pro})er- 
ties  which  it  was  formerly  thought  to  possess  are  not  obviovis.  The  leaves  were  smoked 
by  the  ancients  in  pulmonary  complaints ;  and  in  some  parts  of  Germany  they  are  at  the 
present  time  said  to  be  substituted  fur  tobacco.  CuUen  states  that  ho  found  tho  expressed 
juice  of  the  fresh  leaves,  taken  to  the  Extent  of  some  ounces  every  day,  beneficial  in 
several  cases  of  scrofulous  sores';  and  a  decoction  of  the  dried  leaves,  as  recommended  by 
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Fuller  answered  a  similar  purpose,  though  it  often  failed  to  effect  a  cure.  The  usual 
form  of  administration  is  that  of  decoction.  An  ounce  or  two  of  the  plant  may  be  boiled 
in  two  pints  of  water  to  a  pint,  of  which  a  teacupful  may  be  given  several  times  a  day.     W. 

TUTTY.  Tutia.  Impure  Oxide  of  Zinc.  This  oxide  is  formed  during  the  smelting  of 
lead  ores  containing  zinc.  It  is  deposited  in  the  chimneys  of  the  furnaces,  in  the  form  of 
incrustations,  moderately  hard  and  heavy,  and  studded  over  with  small  protuberances  of 
a  brownish  colour  on  the  outside,  and  yellowish  within.  As  it  occurs  in  commerce,  the 
pieces  occasionally  present  a  bluish  cast,  from  the  presence  of  small  particles  of  metallic 
zinc.  Sometimes  a  spurious  substance  is  sold  for  tutty,  consisting  of  a  mixture  of  blue 
clay  and  copper  filings,  made  into  a  paste  with  water,  and  dried  on  an  iron  rod.  It  is  dis- 
tinguished from  the  genuine  tutty  by  its  diffusing  in  water  and  exhaling  an  earthy  smell, 
and  by  its  greater  friability.  Tutty  is  used  as  an  external  application  only,  being  em- 
ployed as  a  desiccant  in  excoriations.  To  fit  it  for  medicinal  use  it  must  be  reduced  to  fine 
powder,  which  is  dusted  over  the  affected  part,  or  applied  in  the  form  of  ointment.  It 
has  been  very  properly  dismissed  from  the  Edinburgh  oflicinal  list ;  its  use  being  super- 
seded by  that  of  the  pure  oxide.  B. 

ULTKAMARINE.  This  fine  blue  pigment  was  formerly  obtained  from  lapis  lazuli,  or 
lazulite,  a  mineral  of  Siberia.  It  is  now  prepared  artificially  by  mixing  equal  parts  of  sul- 
phur, carbonate  of  soda,  and  silica,  adding  enough  solution  of  soda  to  dissolve  the  silica, 
and  rapidly  igniting  the  mixture.  A  bluish-green  mass  results,  which  becomes  blue  by 
ignition  in  contact  with  air.  It  is  thought  to  be  a  compound  of  the  silicates  of  alumina 
and  soda  with  sulphuret  of  sodium.  (Pharm.  Journ,,  xi.  230.)  It  is  very  largely  manu- 
factured at  Nuremberg,  in  Germany.  [Am.  Journ.  of  Fharvx.,  xxviil".'  416.)  In  reference 
to  this  manufacture,  see  a  paper  by  Dr.  Ernst  llohrig  in  the  Chemical  News  (Oct.  11  and 
25,  1867,  pp.  188  and  212).  W. 

UMBER.  Terra  Umbria.  A  mineral  of  a  fine  compact  texture,  light,  dry  to  the  touch, 
shining  when  rubbed  by  the  nail,  and  of  a  fine  pale-brown  colour,  which  changes  to  a 
peculiar  beautiful  deep-brown  by  heat.  According  to  Klaproth,  it  contains  13  parts  of 
silica,  5  of  alumina,  48  of  oxide  of  iron,  20  of  manganese,  and  14  of  water  in  100.  Burnt 
umber,  as  well  as  the  mineral  in  its  unaltered  state,  is  used  in  painting.  The  umber  of 
commerce  is  said  to  be  brought  chiefly  from  the  island  of  Cyprus.  W. 

UPAS  ANTIAR  and  UPAS  TIEUTE.  Under  these  names,  two  poisons  have  long 
been  used  by  the  natives  of  Java  and  other  East  India  islands  for  poisoning  their  arrow- 
heads ;  and  very  exaggerated  notions  have  prevailed  among  the  people  of  the  Western 
World  in  relation  to  the  tremendously  destructive  power  over  animal  life  of  the  upas-tree 
in  Java,  from  which  it  was  supposed  that  the  poison  was  derived.  The  tale  was  told  that 
birds  and  animals  perished  when  within  the  influence  of  its  exhalations,  and  that  man 
came  into  its  near  vicinity  at  tlie  peril  of  life.  All  such  accounts  have  proved  to  be  fabu- 
lous; but  there  is  no  doubt  as  to  the  exceedingly  poisonous  character  of  the  arrow-poison 
to  which  reference  has  been  made.  It  seems  now  to  be  pretty  well  determined  that  the 
active  ingredient  of  the  upas  antiar  is  a  gum-resinous  exudation  proceeding  from  inci- 
sions in  the  trunk  of  the  Aniiaris  toxicaria,  a  large  tree  belonging  to  the  Urticaceie,  grow- 
ing in  Java,  Celebes,  and  the  neighbouring  islands,  and  described  in  Lindley^s  Flora 
Medina  (p.  301).  Like  certain  species  of  Rhus,  this  plant  exhales  an  aeriform  matter, 
which  very  unpleasantly  affects  many  of  those  who  approach  it,  causing  eruptions  upon 
the  skin  and  exterior  swelling, .wliile  others  seem  altogether  insensible  to  its  influence. 
The  juice  is  mixed  with  various  substances  which  probably  have  little  other  effect  than  to 
give  a  due  consistence  to  the  poison.  This,  whether  taken  internally  or  introduced  into 
the  system  through  a  wound,  acts  with  extreme  violence,  producing  vomiting,  with  great 
prostration,  a  feeble  irregular  pulse,  involuntary  evacuations,  and  convulsive  movements, 
which  are  soon  followed  by  death.  Brodie,  who  made  experiments  with  the  poison  on 
animals,  could  observe  no  sign  of  special  action  on  the  brain,  and  believed  that  death 
was  produced  by  its  action  upon  the  heart,  which  ceased  to  beat  before  respiration  ceased, 
and  after  death  was  found  full  of  blood,  differing  in  both  these  respects  from  its  condition 
under  ordinary  narcotic  poisoning.  In  other  words,  the  poison  seems  to  rank  with  digi- 
talis, tobacco,  and  aconite,  rather  than  with  opium,  belladonna,  &c.  From  a  chemical 
examination  by  Pelletier  and  Caventou,  it  appears  that  the  antiar  owes  its  activity  to  a 
peculiar  principle  which  they  named  antiarin,  crystallizable,  soluble  in  water  and  alco- 
hol, but  scarcely  so  in  ether,  and  consisting  of  carbon,  hydrogen,  and  oxygen,  with  the 
formula  Ci4H,„05.    (See  Am.  Journ.  of  Pharm.,  Sept.  1863,  p.  474.) 

The  upas  tieute  is  even  more  poisonous  than  the  antiar.  This  is  said  to  be  obtained  from 
a  climbing  woody  plant,  growing  exclusively  in  Java,  and  belonging  to  the  genus  Strych- 
nos,  specially  designated  by  Leschenault  as  Strychnos  Tieute.  It  is  from  the  bark  of  the 
root,  according  to  this  author,  that  the  poison  is  prepared.  A  decoction  of  the  bark  is  con- 
centrated to  the  consistence  of  syrup,  then  mixed  with  onions,  gjirlic,  pepper,  &c.,  and 
allowed  to  stand  till  it  becomes  clear.  Leschenault,  having  dipped  the  point  of  an  arrow 
in  the  poison  and  allowed  it  to  dry,  pricked  a  chicken  with  it,  which  died  in  a  minute  or 
two  in  violent  convulsions.  MM.  Delille  and  Magendie'found  that  the  poison  had  not  lost 
its  strength  in  four  years.  (Hammond,  Am.  Journ.  of  Med.  Sci.,  Oct.. 1860,  p.  366.)    A 
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gontleroan  of  Berlin  took  jB  grains  of  the  poison,  apparently  for  the  relief  of  headaclio. 
ThiH  dit*Hpp(>Hr(>(l,  but  a  foeling  uf  uppn-ithion  of  tliu  Mtoiiiuch  cumv  on,  with  stiffnt^M  along 
thu  8pini<,  in  iiull'iiii  liour,  Huucuedinl  by  u  fueling  hm  of  a  violent  Hhock  Uirou<(h  thi;  Hy»- 
tern,  upHKinodic!  coiilruciion  and  rigidity  uf  tliu  niuscln*,  loss  of  *\wmv\\,  difficulty  of  de- 
glutition ;  in  sliort,  witii  all  tlie  syiii|itoinii  of  u  pi>i.>><)nou.s  dose  of  mux  voniicH.  iiu  recov- 
ored  undi!r  thu  u»e  of  onu'tic^  followed  by  opiates.  {Chemist  and  Druggist,  May  15,  IKti^i.) 
In  fai-t  the  poison  has  upon  analysis  been  found  to  contain  strychnia,  as  might  have  Ixien 
suspected  from  its  origin. 

Dr.  Wni.  A.  Hammond  made  some  experiments  with  a  poisonous  substance  brought 
by  Dr.  Kuschenbergur  from  Singajtore,  which  proved  to  have  the  combined  effects  of  the 
two  |M)isons  above  mentioned,  both  diminishing  directly  the  ]iower  of  the  heart,  and 
causing  tetanic  s|)asms  of  the  muscles  ;  suggesting  the  idea  that  it  might  be  a  mixture  of 
the  antiar  and  tieute ;  but  Dr.  Hammond  seems,  from  other  con.siderations,  to  have  been 
led  to  the  opinion  that  it  had  a  different  origin  from  either.  {Am.  Journ.  of  Med.  Sci., 
Oct.  18G0,  p.  371.)  W. 

URATE  OF  AMMONIA.  Amtnonia:  Uras.  (NH,0,HO-|-N«C,oH.p,.)  Thi.s  isan  acid 
salt,  and  may  be  formed  by  digesting  uric  acid  in  solution  of  ammonia.  Uric  acid  is  gen- 
erally obtained  from  the  dried  and  powdered  excrement  of  the  boa  serpent,  and  of  othei 
large  snakt«,  by  dissolving  it  in  a  weak  solution  of  potassa  with  the  aid  of  heat,  and  pre- 
cipitating the  uric  acid  from  the  Altered  solution  by  muriatic  acid,  added  in  excels.  Urate 
of  ammonia  is  a  white,  amorphous,  very  sparingly  soluble  salt.  It  is  a  constituent  of 
some  varieties  of  guano;  and  the  medicinal  properties  of  that  substance  are  attributed  by 
some  to  its  presence.  This  salt  has  been  used  with  good  effects  by  Dr.  Bauer,  of  Germany, 
as  an  external  application,  in  the  form  of  ointment,  in  chronic  cutaneous  eruptions,  ana 
in  tuberculous  diseases  of  the  lungs.  The  ointment  is  made  with  a  scruple  of  the  salt  to 
an  ounce  of  lard,  and  is  applied  to  the  eruptions  night  and  morning,  and,  in  the  pecto- 
ral disease,  by  friction,  night  and  morning,  alternately  to  the  back  and  front  of  the  tihest. 
(Medico-chirurg.  Review,  July,  18o2,  p.  207;  from  Buchnei-'a  Repert.)  The  urates  should 
be  given  with  caution  internally,  for  fear  of  producing  oxalic  acid  in  the  urine.  When 
uric  acid  was  given  to  rabbits  in  the  dose  of  from  thirty  to  forty-live  grains  in  their  daily 
food.  Dr.  Neubauer  found  that  the  urea  in  the  urine  was  considerably  increased,  showing 
that  the  acid  was  transformed  into  urea  in  the  economy.  When,  however,  a  large  quantity 
of  uric  acid  wasgiven,  the  urine,  in  addition  to  an  increased  amount  of  urea,  contained  some 
uric  acid,  and  traces  of  oxalic  acid.  [Ranking' s  Abstract,  i\i\y  to  Dec.  1857,  p.  298.)       B. 

UREA.  ('C.^HjNjO,.)  This  substance,  the  characteristic  organic  constituent  of  urine, 
wjis  shown  oy  W'ohler  to  be  identical  with  the  hydrated  cyanate  of  ammonia  (NHj, 
NC^O-j-HO),  which  furnishes  the  lirst  example  of  a  complex  organic  product  artificially 
formed.  When  obtained  from  urine,  the  most  convenient  process  is  that  proposed  by  Dr. 
Gregory,  which  con»i.>'ts  in  saturating  concentrated  urine  with  oxalic  acid,  dissolving  in 
water  the  oxalate  of  urea  formed,  decolorizing  the  solution  with  animal  charcoal,  digest- 
ing it  with  carbonate  of  lime,  .separating  the  precipitated  oxalate  of  lime  by  filtration,  and 
concentrating  the  filtrate  that  crystals  may  form.  For  the  mode  of  obtaining  artificial 
urea,  the  reader  is  referred  to  chemical  treatises.  For  a  new  method,  which  claims  to  have 
better  results  than  that  previously  pursued,  the  reader  is  referred  to  a  paper  by  Mr.  John 
Williams,  contained  in  the  American  Journal  of  Pharmacy  (May,  1868,  p.  200) ;  from  the 
Chemist  ami  Druggist  for  March,  1868.  Mr.  Williams  makes  cyanate  of  lead  the  basis 
of  his  operations,  which  he  prepares  by  heating  together  cyanide  of  potassium  and  red 
lead,  exhausting  the  product  with  cold  water,  precipitating  with  nitrate  of  baryta,  and 
treating  the  mother-liquid  with  nitrate  of  lead.  From  the  cyanate  of  lead  thus  obtained 
he  prepares  urea  by  digesting  together  equivalent  quantities  of  that  salt  and  sulphate  of 
ammonia,  filtering  and  evaporating. 

Urea  is  in  the  form  of  four-sided  prismatic  crystals,  colourless  and  free  from  odour  when 
pure,  somewhat  resembling  nitre  in  appearance,  and  having  a  similar  saline,  cooling  taste. 
It  is  soluble  in  its  weight  of  cold  water,  and  in  every  proportion  in  hot  water.  Though 
without  acid  or  alkaline  reaction,  it  is  capable  of  uniting  with  several  acids,  forming  crys- 
tallizable  compounds,  having  all  the  characters  of  salt*.  Its  action  on  the  inferior  animals 
has  recently  been  investigated  by  M.  Gallois.  Given  to  rabbits  in  the  dose  of  five  drachms, 
it  acted  as  a  poison,  producing  accelerated  respiration,  weakness  of  the  limbs,  tremblings, 
convulsions,  tetanus,  and  death.  Administered  in  the  daily  dose  of  75  grains  for  three 
days,  it  passed  unaltered  into  the  urine,  appearing  in  the  secretion  in  30  or  40  minutes. 
{Chem.  Qaz.,  July  1,  1857.) 

Urea  was  proposed  many  years  ago  by  the  French  physicians  as  a  diuretic  ;  and  its  use 
in  this  way  has  Iteen  revived  by  Dr.  T.  H.  Tanner,  of  London.  In  the  few  cases  in  which 
Dr.  Tanner  tried  the  remedy,  it  acted  as  a  powerful  diuretic  without  giving  rise  to  any 
impleasant  symptom  whatever.  Prof.  Mauthner,  of  Vienna,  also  bears  testimony  to  its 
diuretic  properties,  having  found  it,  in  two  cases  occurring  in  children,  promptly  to  re- 
move the  anasarca  following  scarlet  fever.  The  dose  for  an  adult  to  begin  with  is  ten 
grains  every  six  hours,  dissolved  in  water,  flavoured  with  syrup  ;  the  action  of  the  medi- 
cine being  aided  by  the  free  administration  of  diluents,  and  by  keeping  the  skin  moder- 
ately cool.  (Soo  Braithwaite'a  Retrospect,  xxv.  161.)  B. 
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URTICA  DIOICA.  Common  nettle.  Awell-known  perennial  herbaceous  plant,  growing 
both  in  Europe  and  the  United  States,  by  the  roadsides,  in  hedges,  and  gardens.  The 
leaves  seeds,  and  roots  were  formerly  officinal.  They  were  deemed  diuretic  and  astrin- 
gent and  were  employed  in  nephritic  complaints,  hemorrhages,  consumption,  jaundice, 
worms,  &c.  Dr.  Bcnavente  has  obtained  extraordinary  success,  in  the  treatment  of  uterine 
hemorrhage,  both  passive  and  symptomatic,  from  a  decoction  of  the  nettle,  made  with 
thirtv  parts  of  the  plant  to  five  hundred  parts  of  water  (.^i  to  Oj)  given  in  cupful  doses, 
several  times  a  day.  {An7i.  de  Therap.,  1867,  p.  92  ;  from  Siglo  Medico.)  The  young  shoots 
are  boiled  and  eaten  by  the  common  people  as  a  remedy  in  scurvy  ;  and  the  fresh  plant 
is  sometimes  used  to  excite  external  irritation  in  cases  of  torpor  and  local  palsy,  the 
part  being  beaten  with  it  till  the  requisite  degree  of  action  is  produced.  The  irritant  effect 
of  the  nettle,  applied  to  the  skin,  is  said  to  be  owing  to  the  presence  of  free  formic  acid 
in  the  sharp  hairs.  {A77i.  Jouni.  of  Pharm.,  xxii.  181.)  The  root  of  the  Urtica  dioica  was 
examined  by  Mr.  Benj.  Shoemaker,  with  the  view  of  discovering  the  principle  to  which 
it  owes  its  diuretic  properties.  This  bethinks  he  has  found  in  a  volatile  oil.  {Ibid.,  Nov. 
1866,  p.  492.)  V.  urens,  or  dwarf  nettle,  which  is  an  annual  plant,  and  smaller  than  the 
former  species,  has  similar  properties,  and  is  used  for  the  same  purposes.  This  species  also 
grows  wild  both  in  America  and  Europe.  The  two  plants  were  formerly  distinguished  by 
the  names  oi urtica  major  applied  to  U.  dioica,  and  of  urtica  miiior  to  U.  urens.  Dr.  U.  B 
Johnson,  of  Marion,  Alabama,  has  found  U.  urens  very  eiiicacious  in  uterine  hemorrhage 
[N.  Orleans  Med.  and  Surg.  Journ.,  vi.  452.)  W. 

VALERIANATE  OF  BISMUTH.  Bismuthi  Valerianas.  This  salt  is  formed  by 
double  decomposition  between  solutions  of  ternitrate  of  bismuth  and  valerianate  of  soda. 
Valerianate  of  bismuth  precipitates  as  a  white  powder,  which  is  washed  with  water,  and 
dried  with  a  gentle  heat.  It  has  been  recommended  by  liighini  in  neuralgia,  and  in 
painful  affections  of  the  stomach.  The  dose  is  from  half  a  grain  to  two  grains,  repeated 
several  times  a  day,  and  given  in  the  form  of  pill.  B. 

VALERIANATE  OF  IRON.  Ferri  Valerianas.  Duh.  This  officinal  of  the  late 
Dublin  Pharmacopoeia  has  not  been  retained  in  the  British.  The  following  was  the  Dublin 
process.  "  Take  of  Valerianate  of  Soda/ii/'eoMnce.s  rtW(Z  liS^^  grains  [avoirdupois];  Sulphate 
of  Ivon  four  ounces  [avoird.]  ;  Distilled  Water  one  pint  [Imperial  measure].  Let  the  Sul- 
phate of  Iron  be  converted  into  a  persulphate,  as  directed  in  the  formula  for  Ferri  Per- 
oxydum  Hydratum,  and,  by  the  addition  of  distilled  water,  let  the  solution  of  the  persul- 
phate be  augmented  to  the  bulk  of  eight  [fluid]ounces  [Imp.  meas.].  Dissolve  the  Vale- 
rianate of  Soda  in  ten  [fluid]ouncesof  the  Water,  then  mix  the  two  solutions  cold,  and, 
having  placed  the  precipitate  which  forms  upon  a  filter,  and  washed  it  with  the  remainder 
of  the  Water,  let  it  be  dried  by  placing  it  for  some  days  rolled  up  in  bibulous  paper  on 
a  porous  brick.  This  preparation  should  be  kept  in  a  well-stopped  bottle."  The  first  step 
in  this  process  is  to  convert  the  sulphate  of  protoxide  of  iron  into  the  tersulphateof  sesqui- 
oxide.  Then  by  a  double  decomposition  between  this  salt  and  valerianate  of  soda,  sulphate 
of  soda  is  formed  in  solution,  and  tervalerianate  of  sesquioxide  of  iron  is  precipitated. 
The  proper  proportion  of  the  reacting  salts  is  three  equivalents  of  valerianate  of  soda,  and 
one  of  tersulphateof  sesquioxide  of  iron;  and  the  resulting  salts  are  three  eqs.  of  sulphate 
of  soda,  and  one  of  tervalerianate  of  sesquioxide  of  iron. 

Properties,  <fc.  This  salt  is  in  the  form  of  a  dark  tile-red,  loose,  amorphous  powder,  hav- 
ing a  faint  odour  and  taste  of  valerianic  acid.  It  is  insoluble  in  cold  water,  and  decom- 
posed by  boiling  water,  which  extracts  all  its  acid,  and  leaves  the  sesquioxide  of  iron  be- 
hind. It  is  soluble  in  alcohol.  Citrate  and  tartrate  of  iron,  impregnated  with  oil  of  vale- 
rian, have  been  fraudulently  sold  for  valerianate  of  iron.  The  genuine  salt  may  be  dis- 
tinguished from  these  substitutions  by  being  insoluble  in  water  and  soluble  in  alcohol, 
and  by  the  action  of  a  little  dilute  muriatic  acid,  which  sets  free  the  valerianic  acid, 
readily  recognised  by  its  disagreeable  odour,  which  is  quite  distinct  from  that  of  the  oil 
of  valerian.  In  relation  to  the  modes  of  distinguishing  the  true  from  the-spurious  vale- 
rianates, see  Pharm.  Journ.  (viii.  577).  See  also,  on  the  composition,  properties,  and  prepa- 
rations of  this  salt,  a  paper  by  Mr.  Francis  Sutton,  of  Norwich,  England,  in  the  same 
journal  (2d  ser.,  viii.  131).  Valerianateof  iron  has  been  given  in  hysterical  affections,  com- 
plicated with  chlorosis.  The  dose  is  about  a  grain,  repeated  several  times  a  day.      B. 

VENETIAN  RED.   Bolus  Veneta.    A  dull-red  ochrey  substance  used  in  painting. 

VERBASCUM  THAPSUS.  Mullein.  This  is  a  biennial  plant,  with  an  erect,  round, 
rigid,  hairy  stem,  which  rises  from  three  to  six  feet  in  height,  and  is  irregularly  beset 
with  large  sessile,  oblong  or  oval,  somewhat  pointed  leaves,  indented  at  the  margin,  woolly 
on  both  sides,  and  decurrent  at  the  base.  The  flowers  are  yellow,  and  disposed  in  a  long, 
close,  cylindrical,  terminal  spike.  The  mullein  is  common  throughout  the  United  States, 
growing  along  the  roadsides  and  in  neglected  fields,  and  springing  up  abundantly  in  newly 
cleared  places,  at  the  most  remote  distance  from  cultivation.  It  is,  however,  generally  con- 
sidered as  a  naturalized  plant,  introduced  originally  from  Europe,  where  it  is  also  abun- 
dant. It  flowers  from  June  to  August.  The  leaves  and  flowers  have  been  employed.  Both 
have  a  slight,  somewhat  narcotic  smell,  which  in  the  dried  flowers  becomes  agreeable.  Their 
taste  is  mucilaginous,  herbaceous,  and  bitterish,  but  very  feeble.  They  impart  their  virtues 
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to  water  by  Infuxion.  Mullotn  InavPfi  are  domulcent  nnd  emollient,  and  are  thought  to  po«- 
BUSA  imodyno  propcrtios,  wliu-li  ri-iulcr  tliom  imcful  in  pectoral  coniplnintB.  On  tlioeoiiti- 
nont  of  Kurop«*,  mi  infu«i<iii  of  tln'  Hnwcrrt,  striiiiwd  in  order  to  HepurHte  tlio  roijgli  huini, 
is  eonsidernlily  uxed  in  mild  cutarrliH.  Dr.  Home  fonn<l  u  decoction  <»f  the  leavert  imeful  in 
diarriifcii.  Tlie  infusion  or  d<!Coetion  may  be  jirejiared  in  the  proportion  of  an  ounce  of 
the  leaves  to  a  j)int  of  water,  and  given  in  the  quantity  of  four  lluidounceH.  Dr.  N.  R.  New- 
kirk,  of  Bridgeton,  N.  J.,  informed  the  author  that  he  had  found  the  nmoking  of  dried 
mullein  leaves  useful  in  aphonia  from  irritation  ()f  the  larynx.  Tins  leaves  are  also  em- 
ployed externally,  steeped  in  hot  water,  as  u  feebly  an<Klync  emollient.  An  ointment  is 
prepared  from  them  in  the  recent  state,  and  used  for  the  same  purjMJses.  It  may  be  made 
in  the  same  manner  as  ointment  of  stramonium,  by  boiling  the  leaves  in  lard.  It  will  be 
found  advantageous  to  moisten  them  with  water  previously  to  the  boiling.  W. 

VERBENA  OFFICINALIS.  Vervnin.  This  is  a  common  European  weed,  growing 
on  the  roadsides,  in  the  vicinity  of  towns  and  villages.  Its  sensible  projH-rties  do  not  in- 
dicate the  possession  of  medical  virtues  ;  as  it  is  nearly  inodorous,  and  has  only  u  slightly 
astringent,  bitterish  taste.  By  the  ancients  it  was  highly  esteemed  both  as  a  medicine, 
and  as  a  sacred  plant  employed  in  certain  religious  rites.  In  modern  times,  superstitious 
notions  in  relation  to  its  virtues  are  still  entertained  ;  and  thesuspension  of  the  root  around 
the  neck  by  a  white  riband,  has  been  gravely  recommended  for  the  cure  of  scrofula.  The 
leaves,  bruised  and  made  into  a  cataplasm,  are  used  by  the  vulgar  as  a  remedy  in  severe 
headache,  and  other  local  pains.  The  plant,  however,  is  nrobaoly  inert.  An  American 
species,  V.  haatata,  is  more  bitter  than  the  European,  and  is  said  to  bo  emetic.  It  is  not, 
however,  used  in  regular  practice.  Schoepf  states  that  the  root  of  V.  tirticifolin,  another 
indigenous  species,  has  been  advantageously  used  in  poisoning  from  the  Rhus  Toxicoden- 
dron. It  is  prepared  by  boiling  it  in  milk  and  water  along  with  the  inner  bark  of  the 
white  oak.  W. 

VERDITER.  Two  preparations  of  copper,  employed  as  pigments,  are  known  by  this 
name  in  commerce,  ana  are  distinguished  by  the  epithets  of  blue  and  green.  Blue  verdite? 
is  prepared  in  London  from  the  solution  of  nitrate  of  copper  obtained  in  precipitating  silvei 
by  copper.  According  to  Gray,  this  solution  is  poured  hot  upon  whiting  (carbonate  of 
lime),  and  the  mixture  stirred  every  day  till  the  liquor  loses  its  colour,  when  it  is  decanted, 
and  fresh  portions  added  till  the  proper  colour  is  obtained.  By  a  process  for  procuring 
this  pigment,  invented  by  Pelletier,  the  solution  of  nitrate  of  copper  is  decomposed  by 
quicklime,  and  the  precipitate,  after  being  washed,  is  incorporated  intimately  with  another 
portion  of  quicklime.  By  the  former  process,  a  carbonate  of  copper  is  obtained;  by  the 
latter,  a  mixture  of  the  hydrated  oxide  of  copper  and  hydrate  of  lime.  Green  verditer  is 
prepared  by  precipitating  a  solution  of  nitrate  of  copper  by  chalk  or  a  white  marl,  and 
consists  of  carbonate  of  copper  mixed  with  an  excess  of  the  calcareous  carbonate.     AV. 

VERONICA  OFFICINALIS.  Speedwell.  Several  species  of  Veronica,  common  to 
Europe  and  this  country,  have  been  medicinally  employed.  Of  these  V.  officinalis,  and  V. 
Beccdbimga  or  brooklime,  are  the  most  conspicuous.     V.  officinalis  has  a  bitterish,  warm,  ^ 

nnd  somewhat  astringent  taste.  Examined  by  Enz,  it  was  found  to  contain,  in  the  fresh 
juice  and  an  extract  from  the  herb,  a  bitter  principle  soluble  in  water  and  alcohol,  but 
scarcely  so  in  ether,  and  precii)itated  by  the  salts  of  lead  but  not  by  tannic  acid  ;  an  acrid 
principle;  red  colouring  matter  ;  a  variety  of  tannic  acid  producing  a  green  colour  with 
the  salts  of  iron  ;  a  crystallizable  fatty  acid,  with  malic,  tartaric,  citric,  acetic,  and  lactic  , 

acids ;  a  soft,  dark-green  bitter  resin  ;  and  mannite.  Prof.  Mayer,  of  N.  York,  in  an  ex-    A;'/' 
amination  of  the  herb,  found  evidences  of  the  existence  of  an  alkaloid,  and  a  small  quan-        . 
tity  of  a  saponaceous  principle.  (Am.  Journ.  of  Pharm.,  July,  1863,  p.  209.)  The  plant      ^ 
has  been  considered  duiphoretic,  diuretic,  expectorant,  tonic,  &c.;  and  was  formerly  em-   Jy  , , 
ployed  in  pectoral  and  nephritic  complaints,  hemorrhages,  and  diseases  of  the  skin,  and         'y 
in  the  treatment  of  wounds.  The  beccnbunga,  which  is  very  succulent,  was  used  in  the  / 

fresh  state  with  the  view  of  purifying  the  blood,  and  as  a  remedy  in  scurvy.  Both  plants, 
however,  are  at  present  out  of  use.  W. 

VIBERNUM  PRUNIFOLIU>L  Black  Haio.  (Sec  Graf»  Manual,  p.  167.)  This  is  a 
tree-like  shrub,  growing  southward  from  New  York  and  Ohio,  and  remarkable  for  the 
beauty  of  its  foliage  and  flowers.  Attention  was  first  called  to  the  medical  virtues  of  this 
plant  by  Dr.  D.  L.  Phares,  of  Newtonia,  Miss.,  who  considers  it  as  "  nervine,  antispas- 
modic, astringent,  diuretic,  and  tonic,"  and  recommends  it  in  the  nervous  disorders  of 
pregnancy,  and  as  peculiarly  efficacious  in  preventing  miscarriage,  whether  habitual,  or 
threatened  as  the  result  of  accident,  or  criminal  design.  In  this  latter  application  of  the 
remedy,  his  report  is  confirmed  by  the  experience  of  a  writer  in  the  Atlanta  Medical  and 
SurgicalJoitrnal,  who  used  it  with  complete  success  in  two  cases.  The  bark  is  given  in  in- 
fusion or  decoction,  of  which,  when  the  symptoms  are  urgent,  an  ounce  or  two  may  be  given 
every  two  or  three  hours.  (Bostoti  Med.  and  Sia-g.  Journ.,  Oct.  10,  1867,  p.  212.)      "VV. 

VISCUM  ALBUM.  Mistletoe.  A  European  evergreen  parasitic  shrub,  growing  on 
various  trees,  particularly  the  apple  and  other  fruit  trees,  and  forming  a  pendent  bush 
from  two  to  five  feet  in  diameter.  The  plant  is  famous  in  the  history  of  druidical  super- 
stition. In  the  religious  rites  of  the  Druids  the  mistletoe  of  the  oak  was  employed,  and 
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hence  was  afterwards  preferred  when  the  plant  came  to  be  used  as  a  remedy  ;  but  it  is  in 
fact  identical  in  all  respects  with  those  which  grow  upon  other  trees.  The  fresh  bark  and 
leaves  have  a  peculiar  disagreeable  odour,  and  u  nauseous,  sweetish,  slightly  acrid  and 
bitterish  taste.  The  berries,  which  are  white,  and  of  about  the  size  of  a  pea,  abound  in  a 
peculiar  viscid  principle,  and  are  .sometimes  used  in  the  preparation  of  bird-lime,  of 
which  this  principle  is  the  basis.  Mistletoe  is  said  to  be  capable  of  vomiting  and  purging 
when  largely  taken.  A  case  has  been  recorded  by  M.  Gam  pert,  in  France,  in  which  a 
child  three  years  old  was  poisoned  by  eating  the  berries.  Vomiting  and  prostration  were 
produced,  and  on  the  arrival  of  the  physician  the  patient  was  found  insensible,  with  a 
lixed  and  somewhat  contracted  pupil,  coldness  of  the  skin,  and  convulsive  movements  of 
the  extremities.  An  emetic  brought  away  a  considerable  quantity  of  the  berries,  and  the 
child  recovered.  {Ann.  de  Therap.,  1859,  p.  36.)  A  fatal  case  is  recorded  in  the  Medical 
Times  and  Gazette  (Jan.  1867,  p.  26),  in  which  a  child  a  year  old  died  comato.se  from  the 
effects  of  these  berries,  which  had  been  given  by  a  young  sister,  though  the  stomach  was 
evacuated,  and  a  large  number  of  the  berries  discharged.  The  plant  was  formerly  looked 
upon  as  powerfully  antispasmodic,  and  was  highly  esteemed  as  a  remedy  in  epilepsy, 
palsy,  and  other  nervous  diseases;  but  it  is  now  out  of  use.  The  leaves  and  wood  were 
given  in  the  dose  of  a  drachm  in  substance,  and  of  an  ounce  in  decoction.  One  or  more 
species  of  Viscum  grow  in  the  UnitedStates,but  are  little  used.  Dr.  Henry  Dye,  of  Texas, 
records  several  cases  of  children  poisoned  by  eating  the  berries  of  a  species  growing  on 
the  elm,  probably  Viscum  jJavesccns  of  Pursh,  Phoradendron  flavescens  of  Nuttall.  (See 
Gray's  Manual,  p.  382.)  The  prominent  symptoms  were  vomiting  and  great  thirst,  fol- 
lowed by  frequent  discharges  of  bloody  mucus  from  the  bowels,  with  tenesmus.  One  of 
the  children  was  found  in  a  collapsed  state,  in  which  death  took  place.  Dr.  Dye  states 
also  that,  in  other  instances,  as  he  had  been  informed,  children  had  eaten  the  berries 
without  any  ill  effect.  {Memphis  Med.  Recorder,  iv.  344.)  AV. 

WHITING.  This  is  essentially  the  same  as  prepared  chalk,  being  made  by  the  pulver- 
ization and  elutriation  of  crude  chalk.  It  is  used  as  a  coarse  paint,  and  for  various  pur- 
poses  in  the  arts,  for  which  carbonate  of  lime  is  requisite.  Paris  white  is  a  variety  of  the 
same  material.  W. 

WINE,  AKOMATIC.  Aromatic  Wine.  The  following  formula  for  an  aromatic  wine, 
handed  to  us  by  Prof.  Procter,  merits  notice,  if  only  for  its  extensive  use.  "  Take  of 
Sage,  Thyme,  Hyssop,  Spearmint,  Wormwood,  Origanum,  each,  in  coarse  powder,  half  a 
troyounce;  Alcohol  afluidounce;  Claret  Wine  ^u>o/)in^s.  Mix  the  Alcohol  and  Wine, 
and,  having  moistened  the  powders  with  a  portion  of  the  mixture,  pack  the  mass  in  a 
percolator,  and  pour  upon  it  the  remainder  of  the  menstruum.  When  the  liquid  has 
disappeared,  add  Alcohol  diluted  with  three  times  its  bulk  of  water,  until  a  pint  of  fil- 
tered liquid  has  passed."  The  alcohol  is  added  to  the  claret  wine  to  give  it  greater  sta- 
bility. Though  not  ofHcinal,  we  are  informed  that  this  wine,  the  formula  for  which  was 
introduced  from  France,  is  much  employed  in  this  neighbourhood,  and  to  some  extent 
elsewhere  in  the  U.  States.  It  no  doubt  possesses  strong  tonic  and  aromatic  properties, 
and  may  be  used  in  cases  of  enfeebled  digestion,  especially  when  accompanied  with  gas- 
tric pains  and  flatulence;  but  its  chief  employment  is  externally  by  way  of  fomentation, 
and  as  a  stimulant  to  feeble  and  unhealthy  ulcers.  It  possesses  the  advantage  over  the 
aromatic  and  tonic  tinctures  that  it  is  less  stimulating.  The  dose  may  be  from  one  to  four 
fluidrachms.  W. 

WINTER'S  BARK.  Wintkra.  ?7. 5^.  1850.  The  Bark  of  Drimys  Winteri.  The  fol- 
lowing is  introduced  from  Part  I.,  because  the  medicine  is  no  longer  recognised  in  the 
U.  S.  Pharmacopoeia.  The  genus  Drimys  belongs  to  Polyandria  Tetragynia  in  the  Lin- 
naaan  system,  and  to  the  natural  order  Magnoliacese  {Juss.),  WinteraceiB  {Lindley).  The 
following  is  the  generic  character.  "  Calyx  with  two  or  three  deep  divisions.  Corolla 
with  two  or  three  petals,  sometimes  more  numerous.  Stamens  with  the  filaments  thick- 
ened at  the  summit,  and  anthers  having  two  separate  cells.  Ovaries  from  four  to  eight, 
■changing into  the  same  number  of  small,  many-seeded  berries."  {A.  Richard.)  This  plant, 
which  is  figured  in  Carson's  Illustrations  of  Medical  Botany  (i.  11,  pi.  5),  is  an  evergreen 
tree,  varying  very  much  in  size,  sometimes  rising  forty  or  fifty  feet  in  height,  sometimes 
not  more  than  six  or  eight  feet.  The  bark  of  the  trunk  is  gray,  that  of  the  branches  green 
and  smooth.  Its  leaves  are  alternate,  petiolate,  oblong,  obtuse,  somewhat  coriaceous,  en- 
'tirely  smooth,  green  on  their  upper  surface,  of  a  pale-bluish  colour  beneath,  with  two 
•caducous  stipules  at  their  base.  The  flowers  are  small,  sometimes  solitary,  but  more  fre- 
■  quently  in  clusters  of  three  or  four,  upon  the  summit  of  a  common  peduncle  about  an 
inch  in  length,  simple,  or  divided  into  as  many  pedicels  as  there  are  flowers.  The  tree  is 
a  native  of  the  southern  parts  of  South  America,  growing  along  the  Straits  of  Magellan, 
and  extending  as  far  north  as  Chili.  According  to  Martins,  it  is  found  also  in  Brazil. 
The  bark  of  the  tree  was  brought  to  England,  in  the  latter  part  of  the  sixteenth  century-, 
by  Captain  Winter,  who  attended  Drake  in  his  voyage  round  the  world,  and  while  in 
the  Straits  had  learned  its  aromatic  and  medicinal  properties.  Since  that  period,  a  bark 
•has  been  occasionally  employed  in  medicine  under  the  name  of  Winter's  bark;  but  it 
is  now  believed  not  to  have  been  derived  from  Drimys  Winteri;  as  it  does  not  corre- 
spond with  the  specimens  of  the  bark  obtained  from  that  tree,  still  preserved  in  the  cabi- 
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noU  of  Etirnpo.  Tho  tiri^in  of  the  commercial  Winter's  bark  i«  unknown.  The  following 
in  tlieduic-ription  of  a  situcinu-n  which  oaiii*)  into  our  poMOiwion  many  yuHr8iinc«.  Itcor- 
re-ipuaiiii  closely  witli  Uuibourt'H  (li'Mcri|ition  ot'couwut;rciitl  Winter'^  burk.  It  is  in  quillud 
picooii,  usually  a  foot  in  loiigth,  and  an  inch  or  uioro  in  diainet«.*r,  apptmring  an  if  (K.Tup<fd 
or  rubbed  on  thtt  outnidu,  wliuni  the  colour  is  palo-ycllowi.xh  or  rt'ddinh-gray,  with  red  cl- 
liplioal  HpoLs.  On  the  inside  the  colour  ia  that  of  cinnamon,  though  honietiniea  blackiiih. 
Tlie  pieces  are  soinetinu-s  Hat  and  very  largo.  Thu  bark  is  two  or  three  lines  in  thickness, 
liard  and  compact,  and  when  broken  exhibits  on  thu  exterior  part  of  the  fracture  a  gray- 
ish colour,  wliich  insensibly  passes  into  reddish  or  yellowish  towards  the  interior.  The 
|H>wder  resembles  in  colour  that  of  Peruvian  bark.  The  odour  is  aromatic,  the  taste  spicy, 
])ungent,  and  even  burning.  Winter's  bark  was  found  by  M.  ilenry  to  contain  resin, 
volatile  oil,  colouring  matter,  tannic  acid,  several  salts  of  potassa,  malatc  of  lime,  and 
oxidized  irt)n.  The  presence  of  tannic  acid  and  oxide  of  iron  serves  to  distinguish  it  from 
caiieUa  nlha,  with  which  it  has  often  been  confounded.  The  bark  above  described  as  com- 
mercial Winter's  bark  is  destitute  both  of  tannic  acid  and  oxide  of  iron,  and  cannot,  there- 
fore, bo  the  bark  examined  by  M.  Henry.* 

Medical  Properties  ami  Uses.  Winter's  bark  is  a  stimulant  aromatic  tonic,  and  was 
employed  by  VV inter  as  a  remedy  for  scurvy.  It  may  be  used  for  similar  purposes  with 
cinnamon  or  canella  alba,  but  is  scarcely  known  in  the  medical  j)ractice  of  this  country. 
The  dose  of  the  powder  is  about  half  a  drachm.  Another  species,  the  Drimys  Chilenais  of 
l)e  Candolle,  growing  in  Chili,  yields  a  bark  having  similar  properties.  (Carson, /l»n. 
Juurn.  of  Pharm.,  xix.  81.)  W. 

WOOR.\RI.  Woorara.  Woorali.  Urari.  Curare.  This  is  a  powerful  poison,  prepared 
by  the  aborigines  in  the  interior  of  British  Guiana,  and  used  for  arming  the  points  of 
their  weapims.  It  has  the  aspect  of  a  black  extract,  brittle,  and  of  a  resinoid  appearance. 
But  the  specimens,  as  brought  into  Europe  and  this  country,  vary  much  in  character,  at 
least  in  their  energy  of  action  on  the  cerebral  system.  M.  C.  Bernard  has  experimented 
with  ten  or  twelve  specimens  brought  to  him  from  8.  America,  some  of  which  appeared 
nearly  identical,  while  others  difl'ered  in  the  relation  of  one  to  six.  {Joiirn.  de  Pharm., 
4e  ser.,  ii.  166.)  Various  opinions  have  been  advanced  in  relation  to  its  source  and  pre- 
paration; but  the  most  probable  account  is  that  of  Dr.  Hancock,  who  states,  from  in- 
formation derived  from  the  natives,  that  it  is  a  watery  extract  from  the  bark  of  a  gourd- 
like plant.  It  has  been  stated  that  the  plant  producing  it  is  a  Strychnos,  and  Sir  R.  H. 
Sohomburgk,  who  claims  to  have  seen  the  plant,  proposes  to  name  it  Strychnos  ioxifera. 
But  tho  facts  that  tho  poison  acts  in  a  mode  directly  opposite  to  that  of  strychnia  in  de- 
stroying life,  and  that  chemists  have  been  unable  to  detect  that  alkaloid  in  it,  are,  we 
think,  sufficient  proof  that  Schomburgk  must  have  been  mistaken  on  this  point.  (See 
Phartn.  Joum.,  xvi.  602.)  The  probability  is  that  it  is  derived  from  different  plants,  and 
Sohomburgk  gives  the  native  names  of  eight  which  he  says  enter  into  its  constitution. 
{B  and  F.  Medico-chir.  Rev.,  Oct.  1865,  p.  526.)  Nor  is  it  always  identical,  for  very  dif- 
ferent etfects  have  been  obtained  on  the  system  from  different  substances,  brought  from 
S.  America.  It  has  been  conjectured  that  the  poison  from  the  fangs  of  serpents  is 
mingled  with,  if  it  does  not  constitute  the  active  ingredient  of  the  woorari.  But  this  is 
contradicted  by  those  who  have  had  the  best  opportunities  of  ascertaining  its  mode  of  pre- 

Saration ;  and  is  also  opi)osed  by  the  fact,  that,  unlike  the  venom  of  snakes,  this  poison 
oes  not  occasion  local  inflammation  when  inserted  into  a  wound,  but  appears  to  act  ex- 
clusively on  the  nervous  8y.stem,  through  the  medium  of  the  blood.  In  order  that  it  may 
act,  it  must  find  entrance  into  the  circulation;  and  hence,  when  swallowed,  it  does  not  in 
general  prove  poisonous,  either  because  it  cannot  penetrate  tho  mucous  membrane,  or  be- 
cause it  is  altered  in  the  stcmiach.  It  would  not,  however,  be  altogether  safe  to  rely  on 
its  innoxiousness  when  swallowed  ;  for,  in  an  empty  condition  of  the  stomach,  and  taken 
in  largo  doses,  it  has  been  found  by  Dr.  John  W.  Green  and  others  to  cause  death  in 
some  animals.  {Am.  Med.  Gaz.,\\.  299.)  It  appears  also,  from  the  experiments  of  3IM. 
Pelouze  and  Bernard,  to  be  absorbed  as  quickly  from  the  air-passages  as  when  inserted 
into  the  cellular  tissue,  and,  when  thrown  into  the  rectum,  produces  its  peculiar  etlects, 
though  very  slowly.  {Journ.  de  Pharm.,  Aout,  1856,  p.  150.)  M.  C.  Bernard  thinks  that 
its  apparent  want  of  effect,  when  applied  to  the  mucous  membranes,  is  owing  to  the 
fact  that  it  passes  through  that  tissue  into  the  circulation  so  slowly  that  it  is  eliminated 
by  the  different  secretions  as  fast  as  it  enters.  .{B.  and  F.  Med.-ehir.  liev.,  Oct.  1865,  p.  527.) 

•  M.  Quil)Oiirt,  in  the  third  fflition  of  his  "  Drogues  Simples,"  piililiohed  in  1850,  gives  the  following  descrip- 
tion of  a  «i)erinn'n  of  the  true  Winter's  bnrk,  predentod  to  him  Ijy  Kobert  Urown,  and  labelled  "Ittrt  f\imin% 
Cttptnin  I'.  Kinfi,  Drimyt  H7n/«rt."  Tho  bark  is  3  niillinictrcs  (1-1 8 of  an  inch)  thick,  and  covered  with  a  grayish- 
white,  very  thin,  and  rutlier  smooth  epidermis.  It  is  of  a  deep  reddish-brown  colour  internally,  and  lias  a 
e|xin;;y  appeanince,  especially  in  the  jmrt  in  contact  with  the  wixmI,  where  it  appears  to  be  fornieil  of  longi- 
tudinal, radiating  ligneous  layers,  isolated  one  from  the  other.  It  has  a  strong  (xlour,  somewhat  analogous  to 
that  of  cnnella  and  slightly  camphorous,  and  a  tiiste  in  like  manner  very  aronmtic,  with  considerable  acrimony. 
Another  specimen  brought  from  the  Straits  of  Magellan,  in  1840,  bears 'a  close  resemblance  to  the  above,  beiiig 
in  quills  as  large  as  the  little  finger,  with  a  thickness  of  2  millimetres,  and  an  epidermis  thin,  smooth,  and  of 
n  whiteness  strongly  contrasting  with  the  reddish-brown  colour  of  the  interior.  Beneath  the  epidermis  tlierc 
is  a  certain  numlK>r  of  very  compact  concentric  layers;  but  most  of  the  thickness  of  the  l>ark  is  formed  of  ra- 
diating and  distinct  ligneous  layers,  altogether  like  those  of  the  preceding  specimen,  fiuibourt  also  doscribea 
the  barks  of  two  oflier  species  of  Drimys,  those  of  D.  Mfjricitnn  and  D.  Gninalfnfit,  growing  resj)ectively  In 
Mexico  and  New  Qrauada,  both  of  which  have  considoruble  reeomblauce  to  the  preceding. — ^Tum.  Hi.  pp.  681,682.) 
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"When  this  article  was  originally  written,  the  following  is  a  summary  of  what  was 
known  of  the  etfects  of  this  poison.  When  it  is  inserted  in  a  wound,  the  animal  speedily 
falls  into  stupor,  and  dies  in  a  few  minutes,  the  heart  continuing  to  act  for  some  time 
after  respiration  has  ceased.  If  artificial  respiration  is  resorted  to  before  the  heart 
ha.i  ceased  to  act,  and  is  sustained,  the  animal  recovers.  From  numerous  experiments, 
performed  by  ditierent  persons,  there  is  reason  to  believe  that  woorari  acts  by  paralyzing 
the  nervous  centres  of  respiration  and  motion,  without  producing  essentially  any  dis- 
coverable alteration  in  the  blood  or  solid  tissues.  Its  action  is  therefore  directly  opposite 
to  that  of  strychnia;  and  it  is  said  to  serve  as  an  antidote  to  that  poison  by  producing 
relaxation  of  the  contracted  muscles.  Its  peculiar  mode  of  action  lias  even  suggested  its 
remedial  use  in  tetanus.  A  horse  suifering  under  tetanus  was  inoculated  by  Mr.  Sewell 
with  woorari.  In  ten  minutes  apparent  death  was  produced,  when  the  animal  was  re- 
vived b}'  artificial  respiration ;  and  the  symptoms  of  tetanus  did  not  return,  though  death 
occurred  next  day,  as  was  supposed,  from  overeating.  [Pkm'm.  Journ..,  xvi.  506.)  In  sev- 
eral cases  of  tetanus  in  which  it  was  tried  by  M.  L.  Vella,  in  an  hospital  at  Turin,  it  ap- 
peared to  afford  relief  in  all,  and  in  one  instance  recovery  took  place.  {Arch.  Oen.,  Oct. 
1850,  p.  1.)  But  as  we  have  other  medicines  at  least  equally  effectual,  and  of  which  the 
precise  strength  is  better  known,  it  would  not  be  advisable  to  trust  a  case  to  this  remedy. 
It  is  said  that  chlorine  and  bromine  neutralize  entirely  the  effects  of  the  poison  [Ibid., 
p.  504) ;  and,  from  the  experiments  of  Drs.  Brainard  and  Green,  there  can  be  little  doubt 
that  iodine  has  the  same  effect.  It  was  ascertained  by  them  that  woorari,  mixed  with 
solution  of  iodine  and  iodide  of  potassium,  had  no  effect  when  introduced  into  a  wound  ; 
and  that,  if  introduced  alone,  its  effects  were  quite  neutralized  by  subsequent  injection 
of  the  solution  ;  a  cupping-glass  being  applied  so  as  to  prevent  the  absorption  of  the  poi- 
son before  the  iodine  could  be  brought  into  contact  with  it.  [Am.  Med.  Gaz.,\\\.  305.) 

The  attempts  first  made  to  isolate  the  poisonous  principle  of  woorari  were  without  satis- 
factory results.  Dr.  Hcintz  succeeded  in  obtaining  the  poison  in  an  exceedingly  concen- 
trated form,  but  not  entirely  separated  from  other  principles.  [Ibid.,  vii.  6.)  In  1828,  MM. 
Boussingault  and  Eoulin  separated  a  substance  which  they  regarded  as  an  alkaloid,  but 
which  neither  they  nor  other  chemists  obtained  in  a  crystalline  state.  At  length,  however, 
M.  W.  Preyer,  at  the  urgent  request  of  M.  Bernard,  who  desired  to  find  some  physical 
test  of  the  identity  of  the  different  substances  which  bore  the  common  name  of  curare, 
undertook  a  laborious  investigation  into  the  subject,  and  succeeded  in  isolating  a  crj^s- 
tallizable  alkaloid,  which  is  undoubtedly  the  active  principle  of  woorari,  and  which 
has  received  the  appropriate  name  of  curai-ine  (curaria).  From  the  different  specimens 
examined  by  him  he  extracted  the  same  alkaloid  ;  and  it  is  no  doubt  common  to  all  the 
varieties  of  this  poison  which  produce  its  characteristic  eft'ects  on  the  system.  The  fol- 
lowing is  the  process  employed  by  him.  It  was  first  necessary  to  separate  substances 
added  by  the  Indians  to  give  consistence  to  the  poison,  and  aid  in  its  preservation. 
Such  are  the  resin,  gum,  and  perha])S  the  lime  of  the  woorari.  For  this  purpose  he 
treats  the  poison  successively  with  alcohol  and  water,  both  of  which  dissolve  the  alka- 
loid, though  the  former  less  than  the  latter.  Having  added  a  few  drops  of  a  saturated 
solution  of  carbonate  of  soda  to  the  powdered  woorari,  he  treats  this  with  absolute  alco- 
hol boiling  hot,  then  distils  off  the  alcohol,  and  adds  distilled  water  to  the  residue  in 
the  retort.  Having  filtered  the  watery  solution,  he  adds  solution  of  bichloride  of  mer- 
cury in  excess,  which  precipitates  the  whole  of  the  curaria.  The  precipitate  is  suspended 
in  water,  and  treated  with  a  current  of  sulphuretted  hydrogen,  which  throws  down 
sulphuret  of  mercury,  leaving  nuiriate  of  curaria  in  solution.  To  obtain  this  pure,  how- 
ever, it  is  necessary  to  repeat  the  treatment  with  the  bichloride  several  times.  A  colour- 
less, or  nearly  colourless  solution  is  thus  obtained,  from  which  the  muriate  of  curaria 
crystallizes  under  the  receiver  of  an  air-pump.  Another  proceeding  is  given  by  M.  Preyer, 
in  which  phosphomolybdic  acid  is  employed  as  the  precipitant.  The  alkaloid  may  be 
obtained  from  the  muriate  in  the  ordinary  mode.  Besides  the  muriate,  he  has  obtained 
the  nitrate,  sulphate,  and  acetate,  all  soluble  and  crystallizable.  Curaria  difi'ers  from  all 
the  other  crystallizable  alkaloids,  with  one  exception,  in  containing  no  oxygen.  It  con- 
sists of  carbon,  hydrogen,  and  nitrogen,  and  M.  Preyer  presents  as  a  provisional  formula 
CjgHijN.  Curaria  is  extremely  deliquescent,  of  an  extreme  and  persistent  bitterness, 
crystallizing  in  quadrilateral  prisms,  which  are  colourless,  soluble  in  water  and  alcohol 
in  all  proportions,  little  soluble  in  chloroform  or  amylic  alcohol,  insoluble  in  anhydrous 
ether,  benzole,  oil  of  turpentine,  or  sulphuret  of  carbon.  It  very  feebly  changes  litmus 
blue;  and  its  soluble  salts  do  not  redden  it.  Pure  concentrated  sulphuric  acid  gives  it 
a  very  durable  magnificent  blue  colour,  which  is  not  the  case  with  strychnia.  With 
bichromate  of  potassa  the  same  acid  develops  the  same  violet  colour  as  with  strychnia, 
but  much  more  persistent.  Concentrated  nitric  acid  renders  it  purple.  By  these  tests 
curare  may  be  readily  detected  in  the  fluids  of  animals  poisoned  with  it.  (Journ.  dePharm., 
4e  ser.,  ii."296.) 

In  reference  to  the  effects  of  curaria  on  the  system,  M.  Bernard  has  proved  that  it  is 
identical  in  the  character  of  its  operation  with  woorari,  but  vastly  more  powerful,  according 
to  M.  Bernard  at  least  twenty  times  more  powerful  than  the  substance  from  which  it 
was  extracted.  There  can  be  no  doubt,  therefore,  that  it  is  the  active  principle  of  woorari 
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and  that  anything  which  may  bo  offorod  uudor  this  namo,  has  no  claims  Ui  it  iinlntis  it 
in  «:upablc  of  ruriiishiii)^  more  i»r  loss  ciiraria.  The  identity  of  cHeut  u  ho  complete,  that 
tho  Muiuu  ditttciilty  of  abiiorption  by  tho  iiiUMtinul  canal  wliieli  churucteri2o«  wuorari,  be- 
longs also  to  till)  alkaloid,   (./ourn.  dr-  I'hann..,  4u  8c*r.,  ii.  107.) 

After  the  publication  of  tho  eleventh  edition  of  the  Dispcn^utory,  elaborato  and  highly 
Intoresliui^  experiments  were  nmdo  by  Drs.  Wm.  A.  llanimond  and  S.  Weir  Mitehell 
on  the  woorari  poison,  of  which  wo  givo  a  brief  abstract,  referrin-jj  for  a  full  ac^'ount  of 
thorn  to  a  communication  by  those  gentlemen  to  tho  American  jmcrnal  of  tlw  Medical 
Sciences  (July,  18.V.»,  ]>.  iJi).  The  specimens  operated  on  were  of  two  kinds,  named  re»|Mx;t- 
ively  cornjval  and  va»,  and  were  bnuight  by  Drs.  Uuschenberger  and  Caldwell  of  tho  U. 
ti.  Navy,  from  New  Grunuda,  S.  America.  1.  lytxirari,  variety  Corroval.  This  was  in 
dark-brt>wn  lump*,  havini^  tini  appearance  of  a  vi-getablo  extract,  and  of  an  intensely  bit- 
tor  and  persistent  taste.  Under  the  njicroscopo  it  prosented  tho  appearance  of  vegetablo 
remains,  but  nothing  animal.  It  yielded  its  active  properties  to  water  and  alcohr*!,  und 
was  found  to  contain  a  peculiar  alkaloid,  which  they  propose  to  call  corrovalia,  and  which 
they  ascertained  to  produce  on  the  system  tho  same  ettects  as  corroval  itself.  These  were 
to  some  extent  similar  to  those  obtained  from  woorari  by  preceding  experimenters,  yet 
with  so  much  dirtVronce  as  to  lead  to  the  conclusion,  that  tiio  j)oison  was  derived  from  a 
different  source.  In  a  few  minutes  after  the  introduction  of  tho  poison  through  a  wound, 
paralytic  phenomeiui  became  obvious,  and  the  animal  soon  died,  without  preliminary 
spasm  or  convulsions.  But  tho  heart,  instead  of  continuing  to  act  after  apparent  death, 
had  entirely  ceased  to  beat,  and  had  quite  lost  its  irritability,  so  that  it  could  not  be  ex- 
cited by  galvanism.  They  inferred  that  tho  action  of  the  poison  is  directly  and  prima- 
rily on  tho  heart,  possibly  through  the  ganglia  contained  in  its  tissue.  Tho  capillary 
circulation  was  always  arrested  a  minute  or  two  before  tho  heart's  actions,  which 
the  authors  ascribe  to  paralysis  of  tho  sympathetic.  There  was  no  evidence  what- 
ever, whether  chemical  or  physiological,  of  the  presence  of  strychnia  in  the  poison.  2. 
JKoora/-t,  variety  Vao  or  Bao.  This,  like  the  preceding,  had  tho  characters  of  a  vegetablo 
extract,  with  a  large  proportion  of  vegetablo  but  none  of  animal  remains.  It  contained 
the  same  alkaloid  as  the  corroval,  but  in  smaller  proportion ;  and  its  effects  on  the  system, 
though  much  feebler  than  those  of  the  other  variety,  were  of  the  same  general  character. 
They  inferred  from  their  observations  that  it  was  the  same  poison,  but  in  a  diluted  state 
Experiments  hare  recently  been  made  in  France  by  MM.  Voisin  and  Liouville,  fol- 
lowed by  others  by  M.  Da  Oazal,  which  may  be  considered  as  determining  the  physio- 
logical action,  and  to  a  considerable  extent  the  .therapeutical  applicability  of  woora**! 
Wo  have  not  space  for  these  in  detail,  and  must  content  ourselves  with  giving  the  gen- 
eral results  obtained.  The  poison  was  introduced  into  tho  system  hyjxKiermically.  A 
filtered  aqueous  solution  was  employed  by  M.  DuCazal;  as  it  was  found  to  exercise  tho 
wholoeffect  of  the  poison  on  the  system,  with  only  temporary  local  irritation  if  any,  while 
the  poison  injected  unaltered,  or  in  unfiltered  solution,  in  consequence  of  the  insolubility 
of  some  of  its  ingredients,  caused  persistent  inflammation,  often  ending  in  suppuration, 
and  lasting  for  months.  It  was  found,  as  on  former  occasions,  that  the  poison  introduced 
into  the  stomach  produced  comparatively  little  effect.  It  was  also  found,  as  stated  by  Ber- 
nard, that  its  action  could  be  to  a  considerable  extent  controlled  by  applying  a  liga- 
ture around  the  limb  above  tho  point  of  insertion,  so  as  to  arrest  tho  return  of  blood. 
Tho  experiments  were  first  performed  on  the  lower  animals,  and  afterwards,  when  a  safe 
dose  had  been  determined,  were  cautiously  extended  to  the  human  subject.  The  effects 
on  the  lower  animals  were  always  characteristic  ;  and  in  no  instance  were  symptoms  pro- 
duced such  as  are  caused  by  other  poisons,  as  strychnia,  &c.  The  nerves  of  voluntary 
motion  were  always  disordered,  often  completely  paralyzed,  but  they  retained  their  irrita- 
bility, as  shown  by  thoir  contraction  under  electric  excitement,  and  cutaneous  sensibility 
was  unimpaired.  In  fatal  cases  a  remarkable  increase  of  the  temperature  of  the  rectum 
was  observed,  amounting  to  from  5°  to  7°  F.,  while  little  if  any  change  was  noticed  on  tho 
surface.  Tho  circulation,  at  first  excited,  gradually  became  depressed,  ending  in  as- 
phyxia. Moderate  doses  usually  dilated  the  puj)ils;  while,  after  large  doses,  though  at 
first  widely  dilated,  they  rather  suddenly  contracted ;  and  subsequently  there  was  an  alter- 
nation between  the  two  conditions.  Double  exophthalmia  was  also  observed  after  fatal 
doses.  As  regards  the  effects  on  the  human  subjt^ct,  MM.  Voisin  and  Liouville  divide 
the  effects  into  two  classes,  according  to  thoir  severity.  The  milder  symptoms  are  chiefly 
exhibited  in  tho  circulatory  system.  Tho  pulse  is  increased  in  force  and  frequency,  tho 
respiration  is  rendered  somewhat  more  frequent,  the  temperature  is  slightly  elevated, 
perspirations  sometimes  occur,  and  the  urine  is  augmented  in  quantity,  is  remarkably  light 
coloured,  and  contains  glucose.  From  larger  quantities  of  the  poison  violent  febrile 
phenomena  occur,  commencing  with  the  characteristic  symptoms  of  a  severe  chill.  There 
are  shivering,  chattering  of  the  teeth,  sensations  of  severe  cold,  cutis  anserina,  start- 
ings,  and  general  trembling,  with  small  and  rapid  pulse,  anxiety,  sighing,  &c.  Tho 
power  of  tho  lower  extremities  rapidly  diminishes  or  quite  ceases,  co-ordination  of  mo- 
tion is  disturbed,  and  sometimes  the  patient  is  unable  to  move  the  legs.  Thirst,  head- 
ache, insomnia,  and  sometimes  diuresis,  are  added  to  the  other  symptoms.  The  first  cold- 
ness is  followed  by  a  hot  skin,  frequent  and  full  pulse,  redness  of  the  surface,  injected 
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conjunctiva,  and  a  profuse  sweat.  The  paralysis  of  the  lower  extremities  continues  gen- 
erally for  a  few  minutes,  at  most  for  an  hour ;  but  care  was  taken  to  arrest  the  action  of 
the  poison  bv  compressing  the  vessels  above  the  point  of  insertion.  The  fever  continues 
longer;  sometimes,  when  "the  dose  is  large,  for  five  or  six  daj's,  gradually  diminishing.  The 
elimination  of  the  poison  by  the  kidneys  appears  to  cease  in  about  24  hours.  In  cases  of 
poisoning  from  the  injection  of  woorari,  a  ligature  round  the  limb  between  the  place  of 
injection  and  the  heart,  the  free  exhibition  of  diluents  and  evacuants,  and  artificial  respi- 
ration when  required  are  the  measures  recommended ;  and,  as  a  last  resource,  in  cases 
of  asphyxia,  tracheotomy.   (Ed.  Med.  Journ.^  Jan.  1807,  p.  667.) 

Great  care  was  takeia  by  M.  Du  Cazal  in  determining  the  projier  dose  of  woorari,  and  the 
following  are  the  results  obtained  by  him;  though,  with  the  exceeding  diversity  in  the 
strength  of  the  poison,  no  numbers  can  be  considered  otherwise  than  as  the  mean.  Fortu- 
nately,should  woorari  ever  come  into  use  as  a  medicine,  the  discovery  of  its  active  principle, 
curaria,  will  enable  us  to  give  entire  precision  to  our  prescriptions.  According  to  M.  Du 
Cazal,  from  5  to  10  milligrammes  (-077  to  -154  gr.)  daily  were  borne  by  a  dog  without  in- 
convenience ;  at  the  dose  of  10  milligrammes  the  cnaracteristic  phenomena  began  to  show 
themselves,  but  disappeared  in  a  few  hours  ;  with  14  milligrammes  the  animal  perished. 
For  man  the  doses  administered  by  subcutaneous  injection  were  from  1  to  5  centigrammes 
(•1543  to  -7715  gr.),  and  exceptionally  from  6  to  7.  From  these  quantities,  the  appearance  of 
glucose  in  the  urine  proved  the  presence  of  the  poison  in  the  system ;  and  some  slightchar- 
acteristics^'mptoms,  as  dazzling,  headache,  vertigo,  general  lassitude,  have  appeared,  but 
without  any  serious  disturbance  of  the  locomotor  apparatus.  M.  Du  Cazal  also  experi- 
mented with  the  poison  therapeutically;  but  his  trials  with  it  were  confined  to  chronic 
cases.  His  conclusion  was  that  it  will  never  become  a  remedy  in  common  use.  Great 
objections  to  it  are  its  high  price,  and  its  occasional  entire  disappearance  from  the  mar- 
ket ;  but  were  it  possessed  of  any  great  therapeutic  value,  this  difficulty  could  be  over- 
come by  the  discovery  of  the  locality  of  the  plant  producing  it.  The  fact,  however,  as 
stated  by  M.  Du  Cazal,  is,  that  it  in  no  way  modified  the  pathological  condition  in  epi- 
lepsy, the  only  disease  in  which  it  was  given,  and  which  presents  the  very  derangement 
of  the  nervous  system,  for  the  correction  of  which  it  would  seem  from  its  ordinary  ac- 
tion to  be  peculiarly  calculated.  The  state  of  the  patient  was  in  no  way  modified  ;  the 
paroxysms  recurring  neither  more  nor  less  frequently  than  before.  [Arch.  Oen.,  Sept. 
1869,  p.  328.)  It  has  been  prescribed  in  the  same  complaint  and  in  chorea  by  M.  Beigel, 
but  without  anj'^  satisfactory  result.  {An7i.  de  Thei-ap.,  1869,  p.  48.)  The  pathological 
condition  in  which  its  use  would  seem  to  be  especially  indicated  is  that  of  acute  spas- 
modic atfections,  of  a  very  severe  character,  as  tetanus,  the  poison  of  strychnia,  and  hy- 
drophobia. Administered  in  tetanus,  it  is  said  bj'  MM.  Jousset  and  Bellesme  to  cause 
the  rigidity  of  the  muscles  to  cease  ;  and  this  is  an  important  result,  but  we  are  yet  with- 
out evidence  to  prove  its  curative  powers  in  that  com|)laint.  The  method  of  exhibition 
is  to  prepare  an  infusion  in  the  proportion  of  one  part  of  the  medicine  to  ten  parts  of  boiling 
water,  and,  after  filtration,  to  inject  subcutaneously,  at  short  intervals,  a  quantity  of  the 
infusion  equivalent  to  half  a  centigramme  (about  one-thirteenth  of  a  grain),  to  be  increased 
or  diminished  according  to  its  eflfects.  {Ann.  de  Therap.,  18G6,  p.  37.)  Could  curaria 
be  obtained,  it  should  be  exhibited  in  the  same  way,  in  doses  not  exceeding,  at  first,  the 
twentieth  of  that  of  the  drug.  (/6t(]?.,  p.  44.)  "  W. 

WRIGHTIA  ANTIDYSENTERICA.(R.  Brown. ■)  Neriutn atitidy-seniericiim.  (Linn.) 
An  East  India  tree,  belonging  to  the  Apocynaceaa,  the  oark  of  which  was,  about  a  century 
since,  in  some  repute  in  Europe  as  a  remedy  in  dysentery,  diarrhoea,  and  febrile  diseases. 
Though  no  longer  used  in  Europe,  it  still  retains  its  reputation  in  India,  among  the  na- 
tive practitioners.  Dr.  Stenhouse  has  recently  examined  the  seeds  of  this  plant,  and  ob- 
tained from  them,  besides  a  fixed  oil  which  they  contain  in  large  quantity,  a  peculiar  prin- 
ciplecalled  by  him  wrightine,  which  though  uncrj-stallizable,  and  forming  uncrystallizable 
compounds  with  the  acids,  has  claims  to  be  ranked  with  the  alkaloids.  Both  wrightinc 
and  its  salts  have  an  evtremely  persistent  bitterness.  For  further  particulars  in  reference 
to  it,  the  reader  is  referred  to  the  Pharmaceutical  Journal  (April,  18G4,  p.  493).      "VV. 

XANTHORRHCEA  RESINS.  Two  resinous  substances,  the  products  of  dififerent  spe- 
cies of  Xanthorrhffia,  have  been  introduced  into  England  from  New  Holland.  They  are 
obtained  by  spontaneous  exudation  from  the  stems  of  the  plants,  which  are  usually  shrubs. 
One  of  the  resins  is  yellow  and  the  other  red.  The  yellov)  variety  is  in  tears,  in  fiattish 
pieces  having  on  one  side  the  mark  of  the  stem,  or  in  masses  of  various  size  and  irregu- 
lar shape.  It  has  a  reddish-yellow  colour,  resembling  gamboge  when  broken,  and  when 
heated  emits  a  fragrant  odour  like  that  of  Tolu  balsam.  It  contains  resin,  cinnamic  and 
benzoic  acids,  and  a  trace  of  volatile  oil,  and  may  therefore  be  ranked  among  the  balsams. 
When  heated  with  nitric  acid,  it  yields  a  large  product  of  carbazotic  acid.  In  medical 
properties  it  is  said  to  bear  a  close  resemblance  to  storax  and  the  balsam  of  Tolu.  A  tinc- 
ture, made  in  the  proportion  of  two  ounces  to  a  pint  of  alcohol,  may  be  given  in  the  dose 
of  one  or  two  fluidrachms.  The  red  variety  resembles  dragon's  blood  in  colour,  and  ap- 
pears to  be  analogous  to  the  other  variety  in  properties.  The  above  account  has  been 
abridged  from  that  of  Dr.  Pereira  in  the'third  edition  of  his  Materia  Medica.         W. 
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ZEAMAYS.  Indian  Cum.  Maize.  The  common  Indian  corn  of  thU  country,  analyzed 
by  Mr.  ArcliilMiKl  I'dIsoh,  oC  Puii»lt'y,  Scotland,  yielded  jw  the  uverugo  result  from  tlirw 
varieties,  12H»  |»er  cent,  of  water,  107  of  ashen,  883  of  gluten,  64!{7  of  utarch,  1577  of 
bunk  and  vegetable  fibre,  4-50  of  fat,  and  2-70  of  gum  and  sugar.  {Chem.  Gaz.,  June  1, 
1856,  p.  211.)  The  late  Dr.  Gorham,of  U().-«ton,  found  1-60  per  cent,  of  Hulphaleand  phos- 
phate of  limo.  The  mt-al,  in  the  form  of  mush,  makeH  an  excellent  emollient  |MMillice, 
much  used  in  hospitals ;  and  a  gruel  may  bo  prepared  from  it,  which  is  sometimes  more 
grateful  to  the  sick  than  that  nmde  from  oatmeal.  A  fungous  product  sometimes  attends 
the  growth  of  Intlian  corn,  commonly  known  as  the  smut,  which  was  submitted  to  exami- 
nation by  Mr.  C.  U.  Creasler,  and  found  to  contain  the  alkaloid  discovered  by  Winckler 
in  ergot,  and  named  by  him  secalin,  now  considered  as  u  mere  synonyme  of  propylamia. 
Besides  the  alkaloid,  there  were  obtaiued  a  thick,  viscid,  fixed  oil,  a  resin  soluble  in  ether 
but  not  in  alcohol,  pectin,  gluten,  and  a  species  of  sugar.  The  inorbid  product  may,  there- 
fore, be  considered  as  the  er<jot  of  maize.  (Am.  Journ.of  Pharm.,  July,  1861,  p.  30G.)  The 
fungus  has  received  the  title  of  Ustilago  ma'ulia.  It  is  said  to  j)roduce  abortion  in  cows, 
when  the  disea.'sed  grain  is  eaten  by  them;  and  six  drachms  of  this  ergot  produced  the 
same  effect  on  two  pregnant  bitches  to  which  it  was  given  to  test  its  abortefucieut  property. 
{Ib'uL,  Sept.  1801,  p.  413;  from  Annal.  Med.  Vet.  Beige.)  W. 

ZEDOARY.  Radix  Zedoariw.  There  are  two  kinds  of  xedoary,  the  long  and  the  round, 
distinguishtn]  by  the  old  oflflcinal  titles  of  radix  zedoarite  longic,  and  radix  zedoarla:  ro- 
tundie;  the  former  produced  by  the  Curcuma  Zedoaria  of  Roxburgh,  the  latter,  as  .eome 
suppose,  by  the  Kxmpferia  rotunda  of  Linn.,  but,  according  to  others,  by  the  Curcuma 
Zerumbet  of  Roxburgh.  Both  kinds  come  from  the  Ea.*t  Indies.  The  Cong  zedoary  is  in 
slices,  from  an  inch  and  a  half  to  three  inches  in  length,  and  from  half  an  inch  to  an  inch 
thick,  obtuse  at  the  extremities,  and  exhibiting  the  remains  of  the  radical  fibres.  The 
round  is  also  usually  in  slices,  which  are  the  secticms  of  a  roundish  root,  ending  in  a  point 
beneath,  and  divided  longitudinally  into  two  part:*,  each  of  which  is  flat  on  one  side,  con- 
vex on  the  other,  and  heart-shaped  in  its  outline.  Sometimes  the  root  of  the  latter  variety 
is  entire,  and  sometimes  in  quarters  instead  of  halves.  It  is  marked  with  circular  rings 
on  the  convex  surface,  and,  like  the  former,  with  small  pro)(!cting  points  which  are  the 
remains  of  radical  fibres.  Both  are  grayish-white  on  the  outside,  yellowish-brown  within, 
hard,  compact,  of  an  agreeable  aromatic  odour,  and  a  bitterish,  pungent,  camphorous  taste. 
The  round,  however,  is  less  spicy  than  the  long.  They  yield  a  volatile  oil,  when  distilled 
with  water.  Zedoary  is  a  warm,  stimulating  aromatic,  useful  in  flatulent  colic  and  de- 
bility of  the  digestive  organs.  It  is  not  now  employed,  as  it  produces  no  ett'ects  which 
cannot  be  as  well  or  better  obtained  from  ginger.  The  dose  is  from  ten  grains  to  half 
a  drachm.  W. 

ZERUMBET.  Cassumuniar.  Under  these  names  an  East  India  root  was  formerly  used, 
having  some  analogy  in  sensible  and  medical  properties  to  ginger,  and  a.scribed  to  the 
Zingiber  Zerumbet  of  Roscoe.  Some  consider  the  cassumuniar  as  a  distinct  root,  and  refer 
it  to  the  Zingiber  Cassumuniar  of  Roxburgh.  The  difference  of  opinion  is  of  little  import- 
ance, as  neither  of  the  roots,  supposing  them  not  to  be  the  same,  is  at  present  to  be  found 
in  the  markets.  By  some  authors  the  zerumbet  has  been  erroneously  confounded  with  the 
round  zedoary.  Geiger  describes  it  as  in  pieces  of  the  size  of  a  tig  or  larger,  externally 
grayish-brown  and  wrinkled,  internally  yellowish,  hard  and  tough,  of  a  biting,  aromatic 
taste,  and  a  spicy  odour.  W. 

ZIZYPHUS  VULGARIS.  Lamarck.  Rhamntis  Zizyphus.  Linn.  A  shrub,  or  small 
tree,  growing  on  the  shores  of  the  Mediterranean,  and  cultivated  in  Italy,  Spain,  and  the 
South  of  Prance.  The  fruit  is  the  part  used.  This  consists  of  oval  drupes,  of  the  size  of 
a  large  olive,  with  a  thin,  coriaceous,  red  or  reddish-brown  skin,  a  yellowish,  sweet,  acidu- 
lous pulp,  and  an  oblong,  pointed  stone  in  the  centre.  These  have  the  officinal  name  of 
jnjuhae.  By  drying,  their  pulp  becomes  softer  and  sweeter,  and  acquires  a  vinous  taste, 
evincing  the  commencement  of  fermentation.  They  are  nutritive  and  demulcent,  and 
are  used  in  the  form  of  decoction  in  pectoral  complaints.  Jujube  paste  consists,  properly, 
of  gum  arabic  and  sugar,  dissolved  in  a  decoction  of  this  fruit,  and  evaporated  to  the  pro- 
per consistence.  As  a  demulcent,  it  is  in  no  respect  superior  to  a  paste  made  with  gum 
arabic  and  sugar  alone ;  and  the  preparation  commonly  sold  in  this  country  under  tho 
name,  contains  in  fact  none  of  the  fruit. 

The  fruits  of  two  other  species  of  Zizyphus,  Z.  Lotus,  growing  in  the  North  of  Africa, 
and  Z.  Jujuha,  a  native  of  the  East  Indies,  possess  properties  similar  to  those  of  the  first- 
mentioned  species,  and  are  used  as  food  by  the  inhabitants  of  the  countries  where  they 
grow.  "W. 
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I.  ART  OF  PRESCRIBING  MEDICINES. 

The  physician  should  bo  acquainted  not  only  with  the  properties  of  medicines, 
and  thedi.sea.ses  to  which  they  are  respectively  applicable,  but  also  with  llie  art 
of  prescribiufj  them,  .so  t  liat  they  nuiy  be  adapted  to  the  peculiarities  of  individual 
patients,  and,  by  the  mode  in  which  tiiey  are  administered,  may  produce  the 
greatest  curative  effect  with  the  Iea.stpossil)le  inconvenience.  In  relation  to  these 
points,  a  few  general  rules  will  be  useful  for  the  guidance  of  the  young  practi- 
tioner, although  much  must  be  left  to  his  ownjudgment  and  discretion.  We  shall 
compress  the  remarks  which  we  have  to  offer,  under  the  two  heads  of  the  quantity 
or  do.so  in  which  medicines  may  be  given,  and  the  mode  of  their  exhibition. 

I.  Dose  op  Medicines. — In  tiie  body  of  the  work,  the  quantity  has  been 
stated  in  which  each  medicine  must  ordinarily  be  given  to  produce  its  peculiar 
effects  in  the  adult  patient.  But  there  are  various  circumstances  which  modify 
the  dose,  and  demand  attention  on  the  part  of  the  practitioner. 

The  age  of  tlie  patient  is  the  most  important  of  these  circumstances.  The 
young  require  a  smaller  dose  than  those  of  maturity,  to  produce  an  equal  effect; 
and  the  old,  though  their  systems  are,  perhaps,  less  susceptible  to  the  action  of 
medicines  than  those  of  the  middle-aged,  cannot  bear  an  equally  forcible  impres- 
sion. The  following  table  of  Gaubius,  exhibiting  the  doses  proportioned  to  the 
age,  is  frequently  referred  to. 

The  dose  for  a  person  of  middle  age  being  1  or    1  drachm, 

That  of  a  person  from  14  to  21  years  will  be       f  or    2  scruples, 
7  to  14.     "         "  I  or    ^  a  drachm, 

4  to    T     •'         "  ^  or    1  scruple, 

of    4  years  "  ^  or  15  grains, 

3  "  "  "  ^  or  10  grains, 

2     "  "  ^  or    8  grains, 

1  year  "  Jj  or    5  grains. 

We  prefer  the  following  simple  scheme  of  Dr,  Young,  extracted  from  Paris's 
Pharmacologia. 

"  For  children  under  twelve  years,  the  doses  of  most  medicines  must  be  di- 
minished in  the  proportion  of  the  age  to  the  age  increased  by  twelve ;  thus,  at  two 

2 
years  to  ^ ;  viz., =  \.  At  twenty-one  the  full  dose  may  be  given." 

To  the  above  rule  some  exceptions  are  offered  in  particular  medicines,  which 
require  to  be  given  to  children  in  much  larger  proportional  doses  than  those 
above  stated.  Such  are  castor  oil  and  calomel,  a  certain  quantity  of  which  will 
in  general  not  produce  a  greater  effect  in  a  child  two  or  three  years  old  tl)aa 
doul)le  the  quantity  in  an  adult. 

Sex,  temperament,  and  idioni/nci^asyhave  also  an  influence  upon  the  dose,  and 
should  be  kept  in  view  in  prescribing.  Females  usually  require  somewhat  smaller 
doses  than  males,  and  persons  of  sanguine  temperament  than  the  phlegmatic. 
Constitutional  peculiarities,  called  idiosyncrasies,  often  exist  in  individuals,  ren- 
dering them  more  than  usually  susceptible  or  insusceptible  to  the  action  of  cer- 
tain remedies,  the  dose  of  which  must  be  modified  accordinglv.  Thus,  in  some 
persons  a  grain  or  two  of  calomel  will  excite  salivation,  while  in  others  scarcely 
any  (juaniity  which  can  be  safely  admiiiistered  will  produce  this  effect.  Some- 
times, moreover,  a  medicine  operates  on  an  individual  in  a  manner  whollv  differ- 
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ent  from  its  ordinary  mode.  In  all  such  cases  experience  is  the  only  sure  guide ; 
but  the  occasional  existence  of  these  peculiarities  indicates  the  propriety  of 
making  particular  inquiries  in  relation  to  the  idiosyncrasies  of  those  patients,  for 
whom^we  may  be  called  for  the  first  time  to  prescribe. 

Habit  is  another  important  circumstance  which  modifies  the  dose  of  medicines. 
Generally  speaking,  the  susceptibility  to  the  action  of  medicines  is  diminished 
by  their  frequent  and  continued  use  ;  and,  in  order  to  maintain  a  given  impres- 
sion, the  quantity  must  be  regularly  increased.  This  is  especially  true  in  regard 
to  the  narcotics,  which  are  sometimes  borne  in  enormous  doses  by  those  habit- 
uated to  their  use.  It  is  a  good  practical  rule  in  prescribing,  when  circumstances 
demand  the  continuance,  for  a  considerable  length  of  time,  of  some  particular 
eftect,  to  vary  the  medicine,  and  employ  successively  several  with  the  same  gen- 
eral powers,  so  as  not  too  rapidly  to  exhaust  the  susceptibility  to  the  action  of 
any  individual  remedy.  Another  important  practical  rule  connected  with  the 
influence  of  habit  is,  when  any  medicine,  which  from  its  nature  is  of  variable 
strength,  has  been  employed  for  some  time  in  increasing  doses,  to  reduce  the 
dose  upon  resorting  to  a  new  parcel,  until  its  relative  strength  has  been  ascer- 
tained. A  neglect  of  this  precaution,  in  cases  where  the  last  parcel  happened 
to  be  more  powerful  than  that  previously  employed,  has  sometimes  been  followed 
by  very  serious  consequences. 

2.  Mode  OF  Administering  Medicines. — This  has  reference  both  to  the  com- 
bination of  medicines  with  oneanother,  and  the  form  in  which  they  are  exhibited. 

Simplicity  in  prescription  is  always  desirable,  when  no  object  is  to  be  gained 
by  deviating  from  it.  Remedies  should  never  be  mixed  together  without  a  defi- 
nite purpose,  nor  with  the  vague  hope  that,  out  of  the  number  prescribed,  some 
one  may  perchance  produce  a  salutary  impression.  Those  exceedingly  complex 
prescriptions,  formerly  so  much  in  vogue,  of  which  the  ingredients  were  so 
numerous  as  to  render  altogether  impossible  a  reasonable  estimate  of  their  bear- 
ing on  each  other,  or  their  effects  on  disease,  have  been  generally  abandoned  by 
modern  practitioners.  The  only  ground  upon  which  any  of  them  can  be  justifiably 
retained  is  that,  by  very  frequent  trials,  through  along  course  of  years,  and  in 
various  states  of  disease,  their  influence  on  the  system  may  have  been  fully  ascer- 
tained, so  that  they  may  be  considered  rather  in  the  light  of  a  single  remedy  than 
a  compound  of  many.  Upon  this  ground,  however,  no  prudent  physician  would 
attempt  to  originate  such  combinations.  In  mixing  medicines,  we  ought  to  pro- 
ceed no  further  than  we  may  be  justified  in  doing  by  a  clear  knowledge  of  the 
properties  and  mutual  relations  of  the  several  ingredients,  and  their  fitness  to 
answer  some  particular  indication  in  the  treatment  of  disease.  There  are  certain 
principles  upon  which  medicines  may  be  advantageously  combined,  and  which 
it  may  not  be  amiss  to  mention  for  the  benefit  of  the  young  practitioner. 

Remedies  of  the  same  general  character  may  be  given  in  connection,  in  order 
to  increase  their  energy,  or  to  render  their  action  more  certain.  It  has  been 
well  ascertained  that  substances  thus  combined  will  often  act  vigorously,  when, 
severally,  they  would  produce  comparatively  little  effect;  and  it  sometimes  hap- 
pens that,  while  their  activity  is  augmented,  they  are  at  the  same  time  rendered 
less  irritating,  as  in  the  case  of  the  drastic  cathartics.  (See  Pilulae  Gatharlicee 
GomposUae.) 

Different  medicines  are  very  often  mixed  together,  in  order  to  meet  different 
and  coexisting  indications,  without  any  reference  to  the  influence  which  they 
may  reciprocally  exert  on  each  other.  Thus  in  the  same  patient  we  not  unfre- 
quently  meet  with  debility  of  stomach  and  constipation  of  the  bowels,  connected 
with  derangement  of  the  hepatic  function.  To  answer  the  indications  presented 
by  these  morbid  conditions,  we  may  properly  combine,  in  the  same  dose,  a  tonic, 
cathartic,  and  mercurial  alterative.  For  similar  reasons  we'often  unite  tonics, 
purgatives,  and  emmenagogues,  anodynes  and  diaphoretics,  emetics  and  cathar- 
tics, antacids,  astringents,  and  tonics;  and  scarcely  two  medicines  can  be  men- 
tioned, not  absolutely  incompatible  with  each  other,  which  may  not  occasionally 
be  combined  with  advantaere  to  counteract  coexisting  morbid  conditions. 
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Anothor  very  important  object  of  combination,  is  the  modification  which  is 
thereby  effected  in  th*^  actions  of  medicines  differin;^  from  each  other  in  proper- 
ties. In  this  way  new  powers  are  sometimes  developed,  and  those  previously 
existinjf  are  preatly  increased.  Examples  of  such  a  result  are  afforded  in  the 
officinal  powder  of  ipecacuanha  and  opium,  and  in  the  combination  of  squill  and 
calomel ;  the  former  operating  as  a  diaphoretic,  the  latter  as  a  diuretic,  beyond 
the  capabilities  of  either  of  their  constituents.  The  effects  of  one  medicine  are, 
in  numerous  instances,  increased  by  the  influence  of  another  in  augmeniini?  the 
natural  susceptibility  of  the  system  to  its  action.  Thus,  bitters  enable  cathartics 
to  operate  in  smaller  doses;  purgatives  awaken  the  dormant  susceptibility  to 
the  action  of  mercury;  and  stimulants  excite  the  torpid  stomach,  so  that  it  will  re- 
ceive impressions  from  various  medicines  before  inoperative.  In  some  instances, 
the  action  of  one  medicine  is  promoted  by  that  of  another  apparently  of  a  nature 
wholly  opposite.  Thus,  when  calomel  and  opium  are  given  in  colic,  the  purga- 
tive operation  of  the  former  is  facilitated  by  the  relaxation  of  intestinal  spasm 
produced  by  the  latter.  Medicines,  in  ad(lition  to  the  effects  for  which  they 
are  administered,  very  frequently  produce  disagreeable  symptoms,  which  may 
be  moderated  or  altogether  prevented  by  combination  with  other  medicines; 
and  this  object  may  usually  be  accomplished;  without  in  the  least  degree  in- 
terfering with  the  remediate  influence  desired.  Thus,  the  griping  produced  by 
cathartics,  and  the  nausea  by  these  and  various  other  medicines,  may  often  be 
corrected  by  the  simultaneous  use  of  aromatics.  To  cover  the  disagreeable 
taste  or  odour  of  certain  medicines,  and  to  afford  a  convenient  vehicle  for  their 
administration,  are  also  important  objects  of  combination  ;  as  upon  these  cir- 
cumstances often  depend  the  acceptability  of  the  medicine  to  the  stomach,  and 
even  the  possibility  of  inducing  the  patient  to  swallow  it.  Substances  should 
be  preferred  as  vehicles  which  are  calculated  to  render  the  medicine  accepta- 
ble to  the  palate  and  stomach,  and  in  other  ways  to  correct  its  disagreeable 
effects;  as  syrups  for  powders,  the  aromatic  waters  for  medicines  given  in  the 
form  of  mixture,  and  carbonic  acid  water  for  the  neutral  salts. 

But,  in  the  mixing  of  medicines,  care  should  be  taken  that  they  are  neither 
chemically  nor  physiologically  incompatible;  in  other  words,  that  they  are  not 
such  as  will  react  on  each  other  so  as  to  produce  new  and  unexpected  combi- 
nations, nor  such  as  will  exert  contrary  and  opposite  effects  upon  the  system. 
Thus,  when  the  operation  of  an  acid  is  desired,  an  alkali  should  not  be  given  at 
the  same  time,  as  they  unite  to  form  a  third  substance  entirely  different  from 
either;  nor  should  a  soluble  salt  of  lime,  baryta,  or  lead  be  given  with  sulphu- 
ric acid  or  a  soluble  sulphate,  as  decomposition  would  ensue,  with  the  produc- 
tion of  an  inert  compound.  So,  also,  in  relation  to  physiological  incompatibility, 
diaphoretics  and  diuretics  should  not,  as  a  general  rule,  be  united  with  a  view 
to  their  respective  effects;  as  these  are  to  a  certain  extent  incompatible,  one 
being  diminished  by  whatever  has  a  tendency  to  increase  the  other.  There  are 
cases,  however,  in  which  we  may  advantageously  combine  medicines  ^^''ith  a  view 
to  their  chemical  reaction,  as  in  the  instance  of  the  effervescing  draught ;  and 
circumstances  sometimes  call  for  the  union  of  remedies  apparently  opposite,  as 
in  the  case  of  colic  before  alluded  to,  in  which  opium  may  be  advantageously 
combined  with  purgatives.  Still,  such  combinations  should  never  be  formed, 
unless  with  a  full  understanding  of  their  effects,  and  a  special  reference  to  them.. 

The  form  in  which  medicines  are  exhibited  is  often  an  object  of  consider^ 
able  importance.  By  variation  in  this  respect,  according  to  the  nature  of  the 
medicine,  the  taste  of  the  patient,  or  the  condition  of  the  stomach,  we  are  fre- 
quently enabled  to  secure  the  favourable  operation  of  remedies,  which,  without 
such  attention,  might  prove  useless  or  injurious.  Medicines  may  be  given  in 
the  solid  state,  as  in  the  form  of  powder,  pill,  troche,  or  electuary;  in  the  state 
of  mixture,  in  which  a  solid  is  suspended  in  a  liquid,  or  one  liquid  is  mcchaur 
ically  mixed  with  another  in  which  it  is  insoluble;  or  in  the  state  of  solution, 
under  which  may  be  included  the  various  forms  of  infusion,  decoction,  tinc- 
ture, wine,  vinegar,  syrup,  honey,  and  oxvmel.  Of  these  different  foruis»we 
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have  already  treated  suflSciently  at  large,  under  their  respective  heads,  in  the 
second  part  of  this  work. 

In  writing  extemporaneous  prescriptions,  neatness,  order,  and  precision 
should  always  be  observed ;  as,  independently  of  the  pleasing  moral  efifect  in- 
separable from  these  principles  in  all  things,  a  positive  practical  advantage  re- 
sults in  the  greater  accuracy  which  the  habit  of  attending  to  them  gives  to  the 
prescriber,  and  the  comparative  certainty  which  they  aiford  that  his  directions 
will  be  strictly  complied  with.  As  a  general  rule,  when  medicines  are  combined 
in  prescription,  that  should  come  first  in  order  whioh  is  considered  as  the  most 
prominent  and  important,  next  the  adjuvant  or  corrigeut,  and  lastly  the  vehicle. 
Sometimes,  however,  it  is  important  to  indicate  to  the  apothecary  the  succession 
in  which  the  substances  should  be  combined,  in  reference  to  the  perfection  of  the 
mixture ;  and  this  may  render  convenient  a  deviation  from  the  order  above  men- 
tioned. The  physician  should  always  be  careful  either  to  write  out  the  full  name 
of  the  medicine,  or  to  employ  such  abbreviations  as  are  not  likely,  by  the  misun- 
derstanding of  an  ill-formed  letter,  to  lead  into  error.  Very  serious  and  even  fatal 
mistakes  have  been  occasioned  by  a  neglect  of  this  precaution.  The  formulas  of 
the  several  Pharmacopoeias  which  are  detailed  in  this  work,  will  serve  as  good 
examples  for  the  guidance  of  the  young  practitioner.  The  following  table  explains 
the  signs  and  abbreviations  habitually  used  in  prescriptions.  The  formulas  after- 
wards given  will  serve  to  illustrate  the  ordinary  mode  of  prescribing,  while  they 
exhibit  combinations  of  medicines  frequently  employed  in  practice.  W. 

Table  of  Signs  and  Abbreviations. 


3 

9 
o 

m 

Chart. 
Coch. 


Recipe. 

Ana. 

Libra  vel  librae. 

Uncia  vel  uncise. 

Drachma  vel 

drachmje. 
Scrupulus  vel 

scrupuli. 
Octarius  vel  oc- 

tarii. 
Fluiduncia  vel 

fluiduncise. 
Fluidrachma  vel 

fluidrachmae. 
Minimum  vel 

minima. 
Chartula  vel 

chartulse. 
Cochlear  vel 

cochlearia. 


Take. 

Collyr. 

Of  each. 

Cong. 

A  pound  or 

pounds. 

Decoct. 

An  ounce  or 

Ft. 

ounces. 

Garg. 

A  drachm  or 

Gr. 

drachms. 

A  scruple  or 

Gtt. 

scruples. 

Haust. 

A  pint  or  pints. 

Infus. 

M. 

A  fluidounce  or 

Mass. 

fluidounces. 

Mist. 

A  fluidrachm  or 

Pil. 

fluidrachms. 

A  minim  or 

Pulv. 

minims. 

A  small  paper 

Q.S. 

or  papers. 

A  spoonful  or 

S. 

spoonfuls. 

Ss. 

Collyrium. 
Congius  vel 

congii. 
Decoctum. 
Fiat. 

Gargarysma. 
Granum  vel 

grana. 
Gutta  vel  guttae. 
Haustus, 
Infusum. 
Misce. 
Massa. 
Mistura. 
Pilula  vel 

pilulae. 
Pulvis  vel  pul- 

veres. 
Quantum  suffi- 

cit. 
Signa. 
Semis. 


An  eye-water. 

A  gallon  or  gal- 
lons. 

A  decoction. 

Make. 

A  gargle. 

A  grain  or 
grains. 

A  drop  or  drops. 

A  draught. 

An  infusion. 

Mix. 

A  mass. 

A  mixture. 

A  pill  or  pills. 

A  powder  or 

powders. 
A  sufficient 

quantity. 
Write. 
A  half. 


Examples  of  Common  Extemporaneous  Prescriptions. 
Powders. 


B  Antimonii  et  Potassae  Tartratis  gr.  i. 

Pulveris  Ipecacuanhas  ^i- 

Fiat  pulvis. 

S.    To  be  taken  in  a  wineglassful 
sweetened  water. 

An  active  emetic. 

B  Hydrargyri  Chloridi  Mitis, 
Pulveris  Jalapae,  aa,  gr.  x. 
Misce. 
S.  To  be  taken  in  syrup  or  molasses. 


of 


An  excellent  cathartic  in  the  commence- 
ment of  bilious  fevers,  and  in  hepatic  con- 
gestion. 

B  Pulveris  Jalapae  gr^  x. 

Potassae  Bitartratis  ^ii. 

Misce. 

S.  To  be  taken  in  syrup  or  molasses. 

A  hydragogue  cathartic,  used  in  drop- 
sy, and  in  scrofulous  inflammation  of  the 
joints. 
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R  Sulphuris  !;i. 

PotasMB  Bitartratii)  zii. 

MUce. 

S.  To  be  takun  in  syrup  or  molasses. 

A  laxative  used  in  piles  and  cutaneous 
diieaces. 

B  Pulveris  Rhei  gr.  z. 

Magnesiio  ^:;h8. 
Fiat  pulviM. 

8.  To  bo  taken  in  syrup  or  molasses. 
A  laxative  and  antacid,  used  in  diarrboea, 
d^'spepsia,  &c. 

K  Pulveris  Scillse  gr.  xii. 

PotassBB  Nitratis  ,^i. 

Fiat  pulvis,  inchartulas  sex  dividendus. 

S.  One  to  be  taken  twice  or  three  times  a 
day  in  syrup  or  molasses. 

A  diuretic  employed  in  dropsy. 

R  Pot««siB  Nitratis  ^'i. 

Antimonii  et  PotassK  Tartratis  gr.  i. 
Hydrargyri  Chloridi  Mitis  gr.  vi. 
Fiat  pulvis,  in  chartulas  sex  dividendus. 


8.  One  to  be  taken  every  two  hoars  in 
syrup  or  molasses. 

A  refrigerant,  diaphoretic,and  alterative, 
used  in  bilious  fevers;  usually  called  ni/rou* 
povodera. 

B  Pulveris  Oualaci  ResinsB, 

Potasssa  Nitratis,  aa,  31. 

Pulveris  Ipecacuanbaa  gr.  iii. 

Onii  gr.  ii. 

Fiat  pulvis,  in  chartulas  sex  dividendus. 

S.  One  to  be  taken  every  three  hours  ia 
syrup  or  molasses. 

A  stimulant  diaphoretic,  used  in  rheu- 
matism and  gout  after  sufficient  depletion. 

B  Ferri  Subcarbonatis, 

Pulveris  Colombse, 

Pulveris  Zingiberis,  aa,  ^i. 

Fiat  pulvis,  in  chartulas  sex  dividendus. 

8.  One  to  be  taken  three  times  a  day  in 
syrup  or  molasses. 

A  tonic,  used  in  dyspepsia  and  general 
debility. 


PiLLa 


B  Pulveris  Aloes, 

Pulveris  Rhei,  aa,  388. 

Saponis^i- 

Misce,  et  cum  aqu&  fiat  massa  in  pilulas 
viginti  dividenda. 

S.  Two  or  three  to  be  taken  daily,  at 
bedtime,  or  before  a  meal. 

An  excellent  laxative  in  habitual  consti- 
pation. 

Bt  Ma««s«8  Pilularum  Hydrargyri, 

Pulveris  Aloes, 

Pulveris  Rhei,  aa,  ^i. 

Misce,  et  cum  aqua  fiat  massa  in  pilulas 
viginti  dividenda. 

8.  Three  to  be  taken  at  bedtime. 

An  alterative  and  laxative,  useful  in  con- 
stipation with  deranged  or  deficient  hepatic 
secretion. 

B  Pulveris  Aloes, 

Extracti  Quassias,  aa,  31. 

Olei  Anisi  Tt\,x. 

Syrupi  q.  s. 

Misce,  et  fiat  massa  in  pilulas  triginta 
dividenda. 

S.  Two  to  be  taken  once,  twice,  or  three 
times  a  day. 

A  laxative,  tonic,  and  carminative,  useful 
in  dyspepsia. 

B  Pulveris  Scillse  ^\, 

Hydrargyri  Chloridi  Mitis  gr.  x. 

Pulveris  Acacice, 

Syrupi,  aa,  q.  s. 

Misce,  et  fiat  massa  in  pilulas  decern  divi- 
denda. 


S.  One  to  be  taken  twice  or  three  timea 
a  day. 

A  diuretic  and  alterative,  much  used  in 
dropsy,  especially  when  complicated  with 
organic  visceral  disease. 

B  Pulveris  Opii  gr.  iv. 

Pulveris  Ipecacuanhse  gr.  xviii. 

Pulveris  Acacise, 

Syrupi,  Ha,  q.  s. 

Misce,  et  fiat  massa  in  pilulas  duodecim 
dividenda. 

S.  One  to  be  taken  after  each  stool. 

An  anodyne  diaphoretic,  useful  in  dysen- 
tery and  diarrhoea  after  the  use  of  laxatives. 

B  Pulveris  Opii, 

Pulveris  Ipecacuanhse,  aa,  gr.  iii. 

Hydrargyri  Chloridi  Mitis  gr.  vi. 

Pulveris  Acaciae, 

Svrupi,  au,  q.  s. 

^isce,  et  fiat  massa  in  pilulas  tres  divi- 
denda. 

S.  One  or  more  to  be  taken  at  bedtime, 
or  according  to  circumstances. 

An  anodyne,  diaphoretic,  and  alterative, 
very  usefulin  diarrhoea,  dysentery,  typhoid 
pneumonia,  and  various  other  diseases. 

B  Plumbi  Acetntis,  in  pulv.  triti,  gr.  xii. 

Pulveris  Opii  gr.  i. 

Pulv.  Acaciae, 

Svrupi,  aa,  q.  s.  ut  fiat  massa  in  pilulas 
sex  dividenda. 

S.  One  every  two,  three,  or  four  hours. 

An  astringent  much  employed  in  haemo- 
ptysis and  uterine  hemorrhage. 


B  Magnesite  51. 
Syrupi  f^i. 
Tcre  simul,  et  afTunde 
Aquae  Acidi  Carbonici  f^iv. 
Fiat  haustus. 


Mixtures. 

S.  To  betaken  at  a  draught,  the  mixture 
being  well  shaken. 

An  agreeable  mode  of  administering  mag- 
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Jt  Mannse  5!. 

Poeniculi  contusi  ^i. 

Aquae  bullientis  f^iv. 

Fiat  infusum  et  cola;  dein  adjice 

Magnesias  Carbonatis  ^ii. 

Ft.  mist. 

S.  One-third  to  be  taken  every  three  or 
four  hours  till  it  operates,  the  mixture  being 
shaken. 

An  excellent  carminative  and  mild  laxa- 
tive in  flatulence  and  pain  in  the  bowels. 

B  Olei  Kicini  f^i. 

Pulveris  Acaciae, 

Sacchari,  aa,  gii. 

Aquae  Menthae  Piperitae  f§iii. 

Acaciametsaccharumcumfluidunciadi- 
midia  aquae  menthae  tere ;  dein  oleum  adjice, 
etcontere;  denique  aquam  reliquam  paula- 
tim  infunde,  et  omnia  misce. 

S.  To  be  taken  at  a  draught,  the  mixture 
being  well  shaken. 

R  Olei  Ricini  f|i. 

Vitellum  ovi  unius. 

Tere  simul,  et  adde 

Syrupi  f^ss. 
■     Aquae  Menthae  Piperitae  fjii. 

Ft.  haust 

S.  To  be  taken  at  a  draught,  the  mix- 
ture being  well  shaken. 

This  and  the  preceding  formula  afford 
convenient  modes  of  administering  castor 
oil,  when  the  stomach  is  irritable.  Any 
other  fixed  oil  may  be  given  in  the  same 
way.  Half  the  quantity  will  often  answer. 

B  Olei  Ricini  f^iss. 

Tincture  Opii  It^xxx. 

Pulv.  Acacia3, 

Sacchari,  55,^11. 

Aquae  Menthoe  Viridis  fjiv. 

Acaciam  et  saccharum  cum  paululo  aquae 
menthae  tere;  dein  oleum  adjice,  et  iterum 
tere;  denique  aquam  reliquam  paulatim  in- 
funde, et  omnia  misce. 

S.  A  tablespoonful  to  be  taken  every 
hour  or  two  hours  till  it  operates,  the  mix- 
ture being  each  time  well  shaken. 

Used  as  a  gentle  laxative  in  dysentery 
and  diarrhoea.  It  is  usually  known  by  the 
name  of  oleaginous  mixture. 

R  Elaterii  gr.  i. 

Spiritus  ^theris  Nitrosi  fgii. 

Tincturae  Scillse, 

Vini  Colchici  Rad.,  aa,  flss. 

byrupi  fgi. 

Ft.  mist. 

S.  A  tablespoonful  to  be  taken  three  or 
four  times  a  day  in  a  little  water. 
.    Diuretic,  used  by  Ferriar  in  dropsy. 

R  Copaibae, 

Spiritus  Lavandulae  Comp.,  aa,  fjii. 

Mucilaginis  Acaciae  fjss. 

Syrupi  fjiii. 

Simul  tere;  dein  paulatim  affunde 

Aquae  f§iv. 

Misce.  * 


S.  A  tablespoonful  to  be  taken  four  times 
a  day,  or  more  frequently. 

Given  in  chronic  catarrh,  and chronicne- 
phritic  affections.  The  dose  must  be  larger 
in  gonorrhoea. 

Neutral  Mixture, 

R  Acidi  Citrici  gii, 
Olei  Limonis  tt^i. 
Simul  tere,  et  adde 
Aquae  fjiv. 
Liqua,  et  adde 

Potassae  Carbonatis  q.  s.  ad  saturand. 
Misce,  et  per  linteum  cola. 

Or, 

R  Succi  Limonis  recentis  f^iv. 

Potassaa  Carbonatis  q.  s.  ad  saturandum 

Misce  et  cola. 

S.  A  tablespoonful  to  be  given,  with  an 
equal  quantity  of  water,  every  hour  or  two 
hours. 

An  excellent  diaphoretic  in  fever. 

Effei'vescing  Draught, 

R  Potassae  Carbonatis  ^ii. 
Aquae  f  Jiv. 
Liqua. 

Or, 

R  Potassae  Bicarbonatis  giii. 

Aquae  f  ^iv. 

Liqua. 

S.  Add  a  tablespoonful  of  the  solution 
to  the  same  quantity  of  lemon  or  lime  juice, 
previously  mixed  with  a  tablespoonful  of 
water  ;  and  give  the  mixture  in  the  state  of 
effervescence,  every  hour  or  two  hours. 

An  excellent  diaphoretic  and  anti-eme- 
tic in  fever  with  nausea  or  vomiting. 

Brown  Mixture. 

R  Pulv.  Extract.  Glycyrrhizse, 

Pulv.  Acaciae,  aa,  ,^ii. 

Aquae  ferventis  f^iv. 

Liqua,  et  adde 

Vini  Antimonii  fjii. 

TincturiB  Opii  ft\^xx. 

Ft.  mist. 

S.  A  tablespoonful  to  be  taken  occasion- 
ally. 

Expectorant,  demulcent,  and  anodyne, 
useful  in  catarrhal  affections. 

R  Antimonii  et  Potassae  Tartratis  gr.  i. 

Syrupi  Scillae, 

Liquoris  Morphiae  Sulphatis,  aa,  f^ss. 

Pulvei-is  Acaciae  ^ii. 

Syrupi  f.^ss. 

Aquae  f^iv. 

Fi.  mist. 

S.  A  tablespoonful  to  be  taken  occasion- 
ally.      ' 

An  expectorant  and  anodyne  cough  mix- 
ture. 
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K  Cam  ph  ore  31. 

Myrrhao  gaa.  ,  - 

Pulv.  Acaciie, 

Sacchari,  ftA,  jli. 

AqutD  f^vi. 

CamphurHin  cum  alcoholis  pauUilo  in 
pulvorum  tcro ;  dein  cum  nayrrlia,  acaoiA, 
et  sacchuro  conturc ;  denique  cum  aquA 
paulatim  instillata  miscc. 

S.  A  tabloMpuonful  to  bo  taken  for  a  doso, 
the  mixture  being  well  shaken. 

A  convenient  form  for  administering 
camphor. 

JR  Pulveris  Kino  ^ii, 

Aquaa  bullientis  f 5vi. 

Fiat  infusum  et  cola;  doin  secundum 
artem  adinisce, 

Cretae  Prajparatse  giii. 

TincturtB  Opii  f^ss. 

Spiritus  Lavnnaulee  Compositi  f ,^83. 

Pulveris  Acacia?, 

Sacchari,  h&,  Jjii. 

S.  A  tablespoonful  to  be  taken  for  a  dose, 
the  mixture  being  well  shaken. 

Astringent  ami  antacid,  useful  in  diar- 
rhoea. 


B  Acidi  Nltrosi  fjl. 

Tincturae  Opii  gtt.  xl. 

Aqua)  CamphorsB  f.^viii. 

31  iscc. 

8.  One-fourth  to  be  taken  every  three  or 
four  hour?. 

Hope's  mixture,  used  in  dysentery,  diar- 
rhoea, and  cholera. 

B  Cretffi  Prseparata)  ^iv. 

Massse  Pil.  Hydrarg.  gr.  viii. 

Tincturae  Opii  gtt.  viii. 

Pulveris  Acaciie, 

Sacchari,  aft,  ^i. 

Aquee  Cinnamomi, 

Aqua),  M,  f  5i. 

Solida  simultere,  deln  liquida  paulatim 
inter  terendum  adjice,  et  omnia  misce. 

S.  A  teasnoonful  to  be  taken  for  a  dose, 
the  mixture  oeing  well  shaken. 

An  antacid  and  alterative  mixture,  well 
adapted  to  infantile  diarrhoea,  with  white 
stools.  The  dose  mentioned  is  for  a  child  a 
year  or  two  old,  and  may  be  repeated  four 
or  six  times  in  twenty-four  hours. 


Solutions. 


B  Magnesiae  Sulphatis  ^i. 

Syrupi  Limonis  f3i. 

Aqua)  Acidi  Carbonici  f,5vi. 

Miscc. 

8,  To  be  taken  at  a  draught. 

An  agreeable  mode  of  administering  sul- 
phate of  magnesia. 

B  Quinise  Sulphatis  gr.  xii. 

Acidi  Sulphurici  Aromatici  gtt.  xxiv. 

Syrupi  f^ss. 

Aquas  Menthse  Piperitae  f^i. 

Misce. 

8.  A  teaspoonful  to  be  taken  every  hour 
or  two  hours. 

A  good  mode  of  administering  sulphate 
of  quinia  in  solution. 


B  Magnesias  Sulphatis  ^i. 

Antimonii  et  Potassa)  Tartratisgr.  i. 

Succi  Limonis  recentis  f3i. 

Aquae  f^iii. 

Misce. 

S.  A  tablespoonful  to  be  taken  every  two 
hours  till  it  operates  upon  the  bowels. 

Useful  in  fevers. 

B  Potassae  Nitratis  gi. 

Antimonii  et  Potassae  Tartratis  gr.  i. 

Aquae  f^iv. 

Liqiia. 

S.  A  tablespoonful  to  be  taken  every  two 
hours. 

A  refrigerant  diaphoretic,  used  in  fevers. 


Infusions. 


B  Sennae^iii. 

Magnesia)  Sulphatis, 

Mannae,  hii,  5SS. 

Foeniculi  zi. 

Aquae  bullientis  Oss. 

Macera  per  horam  in  vase  leviter  clause, 
et  cola. 

8.  A  teacupful  to  be  taken  every  four  or 
five  hours  till  it  operates. 

An  excellent  purgative  in  febrile  com- 
plaints. 

B  Colombae  contusas, 

Zingibcris  contusi,  &&,  ^ss. 

Senme  yi. 

Aquee  bullientis  Oi. 

Macera  per  horam  in  vase  leviter  clauso, 
et  cola. 

S.  A  wineglassful  to  be  taken  morning, 
noon,  and  evening,  or  less  frequently  if  it 
operate  too  much. 

,  An  excellent  remedy  in  dyspepsia  with 
ccnstipation  and  flatulence. 


B  Spigeliae  ,^ss. 

Sennse  ^ii. 

Mannae  5i. 
•    Foeniculi  .:^ii. 

Aquae  bullientis  Oi. 

Macera  per  horam  in  vase  leviter  clauso, 
et  cola. 

S.  A  wineglassful  to  be  given  to  a  child 
from  two  to  four  years  old,  three  or  four 
times  a  day. 

A  powerful  anthelmintic. 

B  Pulveris  Cinchonae  Rubrae  ^^i. 

Acidi  Sulphurici  Aromatici  f^i. 

Aquae  Oi. 

Macera  per  horas  duodecim,  subinde  agi- 
tans. 

8.  A  wineglassful  of  the  clear  liquid  to 
be  taken  for  a  dose. 

A  good  method  of  administering  Peru- 
vian bark  in  cold  infusion. 
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II.  TABLES  OF  WEIGHTS  AND  MEASURES. 

APOTHECARIES'  WEIGHT.  U.  S. 

Pound.  Troyounces. 

ft,  1  =  12  = 

3  1       = 


Drachms. 

Scrnples. 

Troy  Oraiiw. 

96 

= 

288 

= 

5760 

8 

= 

24 

= 

480 

3  1 

= 

3 

= 

60 

9  1 

= 

gr.  20 

The  Imperial  Standard  Troy  weight,  at  present  recognised  by  the  British 
laws,  corresponds  with  the  Apothecaries'  weight  in  pounds,  ounces,  and  grains, 
but  differs  from  it  in  the  division  of  the  ounce,  which,  according  to  the  former 
scale,  contains  twenty  pennyweights,  each  weighing  twenty-four  grains. 

AVOIRDUPOIS  WEIGHT.  Br. 


Pound.                        Ounces.                        Drachms. 

ft,  1         =          16         =         256 

oz.  1         =           16 

dr.  1 

Troy  Grains. 

=          7000 

=            437-5 

=       gr.  27-34375 

JRelative  Value  of  Troy  and  Avoirdupois  Weights. 

Pound.                                                Pounds. 

1  Troy              =      0-822857  Avoirdupois  = 
1  Avoirdupois  =      1-215277  Troy              = 

Pound.      Ounces. 

0  13 

1  2 

Grains. 

72-5 
280 

APOTHECARIES'  OR  WINE  MEASURE.  U.  S. 

Gallon.           Pints.           Fluidounces.            Fluidrachms. 

Cong.    1      =      8      =      128       =      1024       = 

0  1=        16       =         128       = 

fg  1       =            8       = 

f3  1     = 

Minims. 

61440       = 

7680       = 

480       = 

"I  60       = 

Cubic  Inches. 

231 
28-875 
1-8047 
2256 

IMPERIAL  MEASURE. 
Adopted  by  the  British  Pharmacopoeia. 


Gallon. 

Pints. 

I 

riuidounce 

IS.          Plaidrachms. 

Minims. 

1 

=        8 

= 

160 

=      1280 

= 

76800 

1 

= 

20 

=        160 

= 

9600 

1 

=.            8 

1 

=! 

480 
60 

Belative  Value  of  Apothecaries'  and  Imperial  Measure. 


apothecaries'  measure. 


IMPERIAL  MEASURE. 

Pints.        Fluidounces.    Fluidrachms.      Minims. 


1  gallon 

= 

6             13 

2 

23 

1  pint 

= 

16 

5 

18 

1  fluidounce 

= 

1 

0 

20 

1  fluidrachm 

= 

1 

2-5 

1  minim 

= 

1-04 

HAL  MEASURE. 

apothecaries' 

MEASURE. 

Gallon.         Pints.        Fluidoz. 

Fluidr. 

Minims. 

1  gallon 

= 

1             1             9 

5 

8 

1  pint 

= 

1             3 

1 

38 

1  fluidounce 

=r 

7 

41 

1  fluidrachm 

r= 

58 

1  minim 

:^s 

0-96 
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Relative  Value  of  WeighU  and  Meaaures  in  Distilled  Water  at 
60°  Fahrenheit. 


1.  Value  of  Apothecaries'  Weight  in  Apothecaries'  Measure. 


I  pound    =     0  7900031  pints 
1  ounce    =     10533.n<)  fliiidounces 
1  drachm  =     1  053337 6  fluidruchms 
1  scruple  = 
1  grain      = 


PioU.    Fluldox.    riuidr. 


12 
1 
0 
0 
0 


Minim*. 

7  2238 
25G0-20 

3  2002 
210»>67 

1  0533 


2.  Value  of  Apothecaries'  Measure  in  Apothecaries'  Weight. 


gallon         =  1012654270  pounds 
pint  =    1-26581783  pounds 

ttuidonnce  =    094936332  ounces 
fluidrachm  =    0-9493G332  drachms 
minim         =    0*94936332  grains 


**>    5     3    9         Gf-  Grains. 

10    1    4    0       8  88  =  58328  886 
13    11     1111=    72911107 
0    0    7     1     15-69=      455  6944* 
0    0    0    2     16-96=       56-9618 

•9493 


3.  Value  of  Avoirdupois  Weight  in  Apothecaries'  Measure. 


1  pound  =  0-9600732  pints 

1  ounce  =  0-9600732  fluidounces 


Pints. 

0 
0 


Fluidonnces. 

15 
0 


Fluidrachma. 

2 

7 


Mlnimii. 

53-3622 
40-8351 


4.  Value  of  Apothecaries'  Measure  in  Avoirdupois  Weight. 
1  gallon  =     8-33269800  pounds. 


1  pint 

1  fluidounce 


=     1-04158725  pounds. 
=     104158725  ounces. 


5.  Value  of  Imperial  Measure  in  Apothecaries'  and  Avoirdupois  Weights. 

Imperial  Measure.  Apothecaries'  Weight.               Avoirdupois  Weight.  Orains.             Cubic  Inches. 

1  gallon           =  12n)   13    63   29   Ogr.   =    lOlbOoz.  =  70,000         =  277-27384 

1  pint              =  1612     10          =14         =  8,750        =     34-65923 

1  fluidounce   =  7       0     17-5      =              1         =  437-5     =       1-73296 

1  fluidrachm  =  2     14-69     =  54-69  =      0-21062 

1  minim          =  -91  =      000361 

In  converting  the  weights  of  liquids  heavier  or  lighter  than  water  into  mea- 
sures, or  conversely,  a  correction  must  be  made  for  specific  gravity.  In  convert- 
ing weights  into  measures,  the  calculator  may  proceed  as  if  the  liquid  was 
water,  and  the  obtained  measure  will  be  to  the  trae  measure  inversely  as  the 
specific  gravity.  In  the  converse  operation,  of  turning  measures  into  weights, 
the  same  assumption  may  be  made,  and  the  obtained  weight  will  be  to  the  true 
weight  directly  as  the  specific  gravity. 


FORMER  FRENCH  WEIGHTS. 


Pound.                                 Marc.          Onces.        Gros.        Dcniers.        Orains. 

Troy  Orains. 

Orammes. 

1  Poids  de  Marc  =2      =     16  =   128  =  384    =    9216 

= 

7661 

=  489-o<)o8 

1  Apothecary      =     1-5  =     12  =     96  =  288    =    6912 

= 

5670-5 

=  307  1294 

1      =      8  =     64  =  192    =1^    4608 

— 

8780-5 

=  244-7529 

1   =       8  =    24    =      676 

= 

472-5 

=     30-O941 

1=3=        72 

= 

591 

=      3-8242 

1     =        24 

= 

19-7 

=       1-2747 

1 

= 

0-8 

=          0530 

*  Dr.  W.  H.  Pile,  in  a  communication  to  tho  American  Journal  of  Pharmaey,  gives  the 
following  weights  of  the  fluidounce  of  water,  on  diflTerent  authorities,  at  60°  F.:  U.  Stales 
standard  455-6216  grains ;  Sir  G.  Shuckburg  (U.S.D.)  455-6944 ;  British  standard  4550910; 
average  weight  456-6690. 
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JRelative  Value  of  Old  French  and  English  Weights. 


Poids  de  Marc. 

]   pound  = 

1  ouce  (ounce)  = 
1  gros  (drachm)  = 
1  grain  = 

Troy. 

1  pound 
1  ounce 
1  drachm 
1  grain 

Avoirdupois. 

1  pound 
1  ounce 


Troy  Weight. 

1-312680  lb 
•984504  I 
•954504  5 


Poids  de  Marc, 

0-76180  lb 
1-01574  onces 
1-01574  gros 


Poids  de  Marc. 

0  925803  lb 
0-925803  once 


Avoirdupois. 

Troy  Qraina. 

1080143  lb 

=    7561 

1080143  oz. 

=      472-5625 

59-0703125 

•820421 

French  Grains. 

= 

7561 

iS                — 

585-083 

= 

73135 

1-219 

French  Grains. 

= 

8532-3 

e              = 

533-27 

To  convert  French  grains  into  Troy  grains,  divide  by 

Troy  grains  into  French  grains,  multiply  by 

French  ounces  into  Troy  ounces,  divide  by 

Troy  ounces  into  French  ounces,  multiply  by 

French  pounds  (poids  de  marc)  into  Troy 

pounds,  multiply  by 
Troy  pounds  into  French  pounds,  divide  by 


1-2189. 
1015734. 


1-31268. 


FRENCH  DECIMAL  WEIGHTS  AND  MEASURES. 

The  French  metrical  system  is  based  upon  the  idea  of  employing,  as  the 
unit  of  all  measures,  whether  of  length,  capacity,  or  weight,  a  uniform  un- 
changeable standard,  adopted  from  nature,  the  multiples  and  subdivisions  of 
which  should  follow  in  decimal  progression.  To  obtain  such  a  standard,  the 
length  of  one-fourth  part  of  the  terrestrial  meridian,  extending  from  the  equa- 
tor to  the  pole,  was  ascertained.  The  ten-millionth  part  of  this  arc  was  chosen 
as  the  unit  of  measures  of  length,  and  was  denominated  metre.  The  cube 
of  the  tenth  part  of  the  metre  was  taken  as  the  unit  of  measures  of  capacity, 
and  denominated  litre.  The  weight  of  distilled  water,  at  its  greatest  density, 
which  this  cube  is  capable  of  containing,  was  called  kilogramme,  of  which  the 
thousandth  part  was  adopted  as  the  unit  of  weight,  under  the  name  of  gramme. 
The  multiples  of  these  measures,  proceeding  in  the  decimal  progression,  are 
distinguished  by  employing  the  prefixes,  deca,  hecto,  kilo,  and  myria,  taken 
from  the  Greek  numerals ;  and  the  subdivisions,  following  the  same  order,  by 
deci,  centi,  milli,  from  the  Latin  numerals. 


The  metre,  or  unity  of  length,  at  32°,  =  39-371 
The  litre,  or  unity  of  capacity,  =  61  028 

The  gramme,  or  unity  of  weight,  =  15  434 


English  inches  at  62°. 
English  cubic  inches. 
Troy  grains. 


Upon  this  basis  the  following  tables,  taken  with  some  slight  alterations  from 
the  Edinburgh  New  Dispensatory,  have  been  constructed.  It  was  ascertained 
by  accurate  examination  at  the  London  Mint,  that  the  gramme  is  only  15-434 
Troy  grains,  though  sometimes  stated  at  15444  grains. 
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MEA8UBES  OF  LENOTH. 


The  metre  being  at  32",  and  the  foot  at  62^ 

Kngllih  InchM. 

Millimetre 

= 

•03937 

Centimetre 

^ 

•39871 

Decimetre 

= 

3-93710           MiiM. 

Fur.        Tardf. 

feet. 

InrhiHi. 

Metre 

= 

39-37100     =     0 

0             1 

0 

3  371 

Decametre 

— 

393-71000     =      0 

0           10 

2 

9710 

Hectometre 

=s 

3937-10000     =      0 

0         109 

1 

1100 

Kilometre 

— 

39371-00000     =      0 

4         213 

1 

11  000 

Myriumetre 

39371000000     =      6 

MEASURES   OF   CAPACITli 

1         156 

1 

2000 

English  Cubic  InchpR. 

ApothecariM' 

Measare. 

Millilitro 

== 

•061028     = 

16-2318  minims. 

Centilitre 

= 

•610280     = 

2-7053  flu 

idrachms 

. 

Decilitre 

= 

6-102800     = 

3-3816  fluidouuces 

, 

Litre 

= 

61-028000     = 

2-1135  pints. 

Decalitre 



610  280000     = 

2-6419  ga 

lions. 

Hectolitre 

= 

6102-800000 

Kilolitre 

= 

61028-000000 

Myrialitre 

610280000000 

MEASURES   OF   WEIGHT. 

Troy  grains. 

Milligramme 

= 

-0154 

Centigramme 



•1543 

Decigramme 

=1 

15434 

Gramme 

r= 

154340                  lb 

3 

?: 

Gr. 

Decagramme 

= 

154-3402     =           0 

0 

2 

34-3 

Hectogramme 

= 

1543-4023     =           0 

3 

1 

43-4 

Kilogramme 

= 

154340234     =           2 

8 

1 

14 

Myriagramme 

= 

1543402344     =         26 

9 

4 

20 

Though  the  decimal  system  of  weights  and  measures  was  established  by 
law  in  France,  it  was  found  impossible  to  procure  its  general  adoption  by  the 
people,  who  obstinately  adhered  to  the  old  poids  de  marc  and  its  divisions; 
or,  if  they  adopted  the  new  weights,  gave  them  the  names  of  the  old  weights 
to  which  they  most  nearly  approached.  Thus,  the  kilogramme,  which  is  equal 
to  18.827^'^  French  grains,  or  2  pounds  5  gros  35y^'',^  grains  poids  de  marc, 
was  divided  into  two  parts,  and  the  half  of  it  called  a  pound.  One  reason  for 
this  adherence  to  the  old  weights  was  the  convenience  of  division  into  halves, 
quarters,  &c.,  of  which  the  new  were  not  susceptible.  To  obviate  this  diffi- 
culty the  Imperial  government  legalized  the  employment  of  the  half  kilo- 
gramme as  the  unit  of  weight,  under  the  name  of  pound,  and  allowed  this  to 
be  divided  into  half  pounds,  quarters,  eighths,  ounces,  &c.,  as  in  the  oh\  poids 
de  marc.  The  new  pound  is  distinguished  by  the  name  of  metrical  pound, 
and  has  been  adopted  to  a  considerable  extent;  while  the  old  weights  are  re- 
tained by  some,  particularly  by  the  apothecaries  and  goldsmiths ;  so  that  three 
systems  are  now  more  or  less  in  use  in  France — the  original  poids  de  marc, 
the  decimal  system,  and  the  metrical  pound  with  its  divisions.  The  following 
table  represents  the  relative  value  of  these  different  weights. 
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Poids  de  Marc, 
lb  oz.  dr.  gr. 
0  0  0  019 
0  0  0  1-88 
0  0  0  18-83 
0  0  2  44-27 
1  hectogramme   =032  10-71 


Decinul  System. 

centigramme 
decigramme 
gramme 
decagramme 


=     0 


1  kilogramme      =     2     0     5  35  15     =     2     0 


Metrical  Pound, 
lb    oz.  dr.      gr. 

0     0     0  0-18 

0     0     0  1-84 

0     0  18-43 

0     0     2  40  32 

0     3     1  43-2 

0  0 


Poids  de  Marc. 


1  grain 
24  grains  or  9i 
72  grains  or  5i 

1  ounce 

1  pound 


Orammes. 

00531 

1-2747 

3-8242 

30-5941 

489-5058 


Metrical  Pound. 

1  grain  = 

24  grains  or  9i  = 

72  grains  or  3i  = 

1  ounce  = 

1  pound  = 


Qnanimes. 

0-054 
1-302 
3-906 
31-25 
500 


Value  of  Avoirdupois  Weights,  and  Imperial  Measures,  in  Metrical  Weights 
and  Measures,  as  stated  in  the  British  Pharmacopoeia. 


Avoirdupois  Weights.  Metrical  Weights. 

1  pound    =  4535925  grammes. 

1  ounce     ==  28-3495 

1  grain      =  00648         " 


[m 

)crial  Measures. 

Metrical  Measures. 

gallon 

= 

4-543487  litres 

pint 

= 

0567936 

<( 

fluidounce 

= 

0-028396 

tt 

fluidrachm 

= 

0003599 

K 

minim 

= 

0-000059 

(( 

The  following  table  is  taken  from  Christison's  Dispensatory,  and  was  cal- 
culated chiefly  from  data  contained  in  Soubeiran's  Traite  de  Pharmacie. 

Table  of  certain  foreign  Apothecaries^  Weights,  exhibiting  the  Value  of 
their  different  Denominations  in  Troy  Grains. 


Pound. 

Ounce. 

Drachm. 

Scruple. 

Grain. 

French  (old)  - 

-    5670-5 

472-50 

59-10 

19-70 

0-820 

Spanish 

-     5320-4 

443-49 

55-44 

18-47 

0-769 

Tuscan 

-    5240-3 

436-67 

54-58 

1819 

0-758 

Roman 

-    52350 

436-25 

54-53 

18-17 

0-757 

Austrian 

-     64951 

54125 

67-65 

22-55 

1-127 

German  or"^ 

Nuremberg  >- 

5524-8 

460-40 

57-55 

1918 

0-960 

Russian        i 

Prussian 

■        -    5415-1 

451-26 

56-40 

18-80 

0-940 

Dutch      \ 
Belgian  j" 

-    5695-8 

474-64 

-59-33 

19-78 

0-988 

Swedish 

5500-2 

458-34 

57-29 

19-09 

0-954 

Piedmontese  - 

4744-7 

395-39 

49-45 

16-48 

0-824 

Venetian 

-     4661-4 

388-45 

48-55 

16-18 

0-809 

Of  these  weights,  all  except  the  French,  Spanish,  Tuscan,  and  Roman  (first 
named  in  the  table),  are  divided  into  parts  corresponding  with  those  of  the  Eng- 
lish Apothecaries'  weight.  In  these  four,  the  drachm  contains  72  instead  of  60 
grains,  and  the  scruple  24  instead  of  20  grains;  but,  as  in  the  English,  there  are 
3  scruples  in  the  drachm,  8  drachms  in  the  ounce,  and  12  ounces  in  the  pound. 
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APPROXIMATE  MEASUREMENT. 

For  the  sake  of  convenience,  in  the  absence  of  proper  instruments,  we  often 
make  use  of  means  of  measurement,  which,  though  not  precise  nor  uniform, 
afford  results  suflScieutly  accurate  for  ordinary  purposes.  Of  this  kind  are  cer- 
tain household  implements,  of  a  capacity  approaching  to  uniformity,  and  cor- 
responding to  a  certain  extent  with  the  regular  standard  measures.  Custom 
has  attached  a  fixed  value  to  these  implements,  with  which  it  is  proper  that  the 
practitioner  should  be  familiar ;  although  their  capacity,  as  they  are  now  made, 
with  the  exception  of  the  wineglass,  generally  somewhat  exceeds  that  at  which 
they  were  originally  and  still  continue  to  be  estimated. 

A  tea-cup  is  estimated  to  contain  about  four  fluidounces,  or  a  gill. 

A  wineglass two  fluidounces. 

A  tablespoon  (cochlear  magnum)        -     half  a  fluidounce. 

A  teaspoon  (cochlear  parvum)   -        -     a  fluidracbm. 

In  reading  French  medical  works,  if  unacquainted  with  their  customary  ex- 
pressions of  measure,  we  are  often  left  in  great  uncertainty  as  to  the  precise 
quantity  indicated  by  the  names.  The  following  table,  translated  from  the 
French  Codex  of  1866,  will  obviate  this  difiBculty.  Gramme*, 

A  coffeespoon  (cuilleree  d  cafe,  Fr.,  teaspoon)      -        -        -        .        5 
A  common  spoon  {cuilleree,  Fr.,  tablespoon),  4  coffeespoons,  or     -      20 

A  glass  (verre,  Fr.),  8  common  spoons 160 

A  handful  (j90iynee,  Fr.)  of  barieyseed 80 

"  "  "  flaxseed 50 

"  "  "  flaxseed-meal 150 

"  "  "  dried  mallow  leaves     -        -        -        -      40 

"  "  "  "      chicory,     "         ....      30 

A  pinch  (pinc^e,  Fr.)  of  chamomile  flowers   -----        2 

'•  arnica  " 1 

"  "         "  marshmallow  "--.--        2 

"  "         "  mallows  " 1 

"  "        "         linden  " 2 

"  "        "  fruits  of  anise 2 

"  "         "  "  fennel 2 

A  hen's  egg,  newly  weighed,  has  the  mean  weight  of    -        -        -      64 

"        the  white  alone 40 

"        the  yellow  alone 20 

Blanched  almonds  have  the  mean  weight,  each,  of         -        -        -        1 

Small  quantities  of  liquid  medicines  are  often  estimated  by  drops,  each  of 
which  is  usually  considered  equivalent  to  a  minim,  or  the  sixtieth  part  of  a 
fluidrachm.  The  drop  of  water  and  of  watery  fluids  is,  on  an  average,  about 
that  size ;  but  the  same  is  by  no  means  the  case  with  all  medicinal  liquids, 
and  the  drop  even  of  the  same  liquid  varies  much  in  bulk,  according  to  the 
circumstances  under  which  it  is  formed.  This  is,  therefore,  an  uncertain  mode 
of  estimating  the  quantity  of  liquids,  and  should  be  superseded  where  minim 
measures  can  be  had.  Certain  general  rules,  however,  influence  the  forma- 
tion of  drops,  which  will  enable  us  to  form  some  notion  of  their  probable  rela- 
tive number,  in  the  same  amount  of  liquid,  when  possessed  of  the  requisite 
data.  Thus,  the  heavier  the  liquid  the  smaller,  other  things  being  equal,  is 
the  size  of  the  drops,  and  the  greater  their  number  in  a  given  measure.  The 
drop  of  chloroform,  for  example,  which  is  a  very  heavy  liquid,  is  very  small,  much 
smaller  than  that  of  alcohol  or  ether.  The  greater  or  less  viscidity,  and  greater 
or  less  mobility  of  the  liquid  have  much  influence,  the  former  in  increasing, 
the  latter  in  diminishing  the  size  of  the  drops.  The  adhesiveness  of  liquids, 
which  opposes  their  disposition  to  leave  the  surface  from  which  they  fall,  re- 
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quires  a  greater  mass  to  overcome  it,  and  consequently  augments  the  size  of 
the  drop.  The  rapidity  of  the  movement  acts  in  a  contrary  direction,  and  the 
drop  from  a  full  bottle  should  be  less  than  from  one  more  or  less  emptied. 
The  broader  the  surface  from  which  they  fall,  the  greater  is  their  size.  The 
drops  from  a  thick-lipped  bottle  are  larger  than  from  one  with  thin  lips. 

The  results  stated  in  the  following  table  were  obtained  by  Mr.  E.  Durand, 
of  Philadelphia.  (See  Joarn.  of  the  Philadelphia  College  of  Pharmacy,  i.  169.) 
They  may  be  relied  on  as  accurate,  but  should  be  considered  as  indicating  only 
the  relative  number  of  drops  afforded  by  the  several  liquids  mentioned  ;  for, 
under  other  circumstances  than  those  of  Mr.  Durand's  experiments,  entirely  dif- 
ferent results  might  be  obtained  as  relates  to  each  liquid.  The  preparations  ex- 
perimented with  were  those  of  the  first  edition  of  the  U.  S.  Pliarmacop'"'" 


)ceia. 


Table,  exhibiting  the  Number  of  Drops  of  different  Liquids  equivalent  to  a 

Fluidrachm. 


Acid,  acetic  (crystallizable) 
Acid,  hydrocyanic  (medicinal) 
Acid,  muriatic 
Acid,  nitric 

Acid,  nitric,  diluted  (1  to  T) 
Acid,  sulphuric 
Acid,  sulphuric,  aromatic 
Acid,  sulphuric,  diluted  (1  to  T) 
Alcohol  (rectified  spirit) 
Alcohol,  diluted  (proof  spirit) 
Arsenite  of  potassa,  solution  of 
Ether,  sulphuric 
Oil  of  aniseed,  of  cinnamon,  of 
cloves,    of    peppermint,    of 
sweet  almonds,  of  olives 


Drops. 

120 
45 
54 
84 
51 
90 

120 
51 

138 

120 
57 

150 


120* 


Drops. 

Tincture  of  assafetida,  of  fox- 
glove, of  guaiac,  of  opium  120 
Tincture  of  chloride  of  iron  132 
Vinegar,  distilled  78 
Vinegar  of  colchicum  78 
Vinegar  of  opium  (black  drop)  78 
Vinegar  of  squill  78 
Water,  distilled  45 
Water  of  ammonia  (strong)  54 
Water  of  ammonia  (weak)  45 
Wine  (Teneriffe)  78 
Wine,  antimonial  72 
Wine  of  colchicum  75 
Wine  of  opium  78 


*  Seepage  1303  for  the  results  obtained  by  Professor  Procter  with  the  volatile  oils, 
which  give  a  considerably  smaller  number  of  drops  to  the  fluidrachm  than  here  stated, 
showing  how  different  may  be  the  results  under  different  circumstances. 
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III.  ALPHABETICAL  TABLE  OF  PHARMACEUTICAL 
EQUIVALENTS.* 


Symbol  or  Formula.^  Equivalent 
CJI,0,  51 

C,H,0,+HO  CO 


Name. 
Acid,  acetic 

crystallized 

amylic.  See  Acid,  valerianic. 

antiiiionic 

antimonious 

arsenic  .-..-- 

nrsenious 

beuzoic 

crystallized 

boracic 

crystallized 

camphoric  (hydrated)    -        -        -        - 
carbolic         ------ 

carbonic        

chloric 

chlorous        

chromic         - 

cinnauiic 

citric  

crystallized 

cyanic 

gallic  (dried  at  212°)    -        -        -        - 

hydriodic - 

hydrocyanic  (prussic  acid)    -        -        - 
hydrosulphuric  (sulphuretted  hydrogen) 
hypochlorous         -        -        -        -        - 
hyponitric  (formerly  nitrous) 
hypophosphorous -        -        -        -        - 

hyposulphuric 

hyposulphurous 

iodic 

kinic  (crystallized)         -        -        .        - 
lactic  (monohydrated)  -        -        -        - 

margaric       ------ 

meconic  (dried  under  212°)  ... 

*  This  table  includes  all  the  elements,  although  several  of  them  are  not  used  in  medicine. 
It  also  embraces  a  few  compounds  which  are  not  used  in  pharmacy,  but  which  are  in- 
serted on  account  of  their  general  importance.  Excluding  aridium  and  donarium,  which 
have  not  maintained  their  claim  to  be  considered  as  distinct  metals,  the  present  number 
of  the  elements  is  66 ;  three  new  metals  having  been  discovered  since  the  eleventh  edition 
of  the  Dispensatory  was  published. 

f  By  modern  chemists  the  elements  are  designatedby  letters,  called  symbols.  The  initial 
letter  of  the  name  is  the  symbol,  whenever  it  is  distinctive;  but,  when  several  elements 
have  names  beginning  with  the  same  letter,  the  plan  adopted  is  to  represent  one  of  them 
by  the  initial  letter,  and  the  rest  bv  the  initial  letter  with  some  other  associated  with  it. 
Thus  C  stands  for  carbon,  Ca  for  calcium,  Cd  for  cadmium,'  Ce  for  cerium,  CI  for  chlorine, 
Co  for  cobalt,  Cr  for  chromium,  Cu  for  copper,  &c.  The  use  of  these  symbols  saves  time 
and  space  in  designating  the  composition  of  compounds.  Where  a  single  equivalent  is  in- 
tended to  be  designated,  the  symbol  of  the  element  is  simply  given  ;  but  where  several 
equivalents  are  to  be  represented,  the  symbol  is  preceded  by  a  figure  indicating  the  num- 
ber. Thus  C  means  one  equivalent  ofcarhon,2C  two  equivalents,  and  so  on.  The  number 
of  equivalents  is  now  generally  denoted  by  a  sfnnll  depressed  figure  following  the  symbol ; 
and  this  plan  has  been  adopted  in  the  above  table.  The  group  of  letters  and  figures,  thus 
used  to  denote  the  composition  of  any  compound,  is  called  the /ormw/a  of  such  compound. 
The  symbols  given  are  those  of  Berzelius,  and  should  not  be  varied  from,  for  fear  of  de- 
stroying their  usefulness  by  creating  confusion. 


SbO, 

162 

SbO^ 

154 

AsO. 

115 

AsO- 

99 

C„H,0, 

113 

C,H,0,-flIO 

122 

B^, 

349 

B0,+3H0 

61-9 

C«H,,0,-H2H0 

200 

C„H.O, 

94 

CO, 

22 

CIO, 

75-5 

CiO, 

67  5 

CrO, 

50-3 

C,,H,03+II0 

148 

C„H,0„ 

165 

C,,H,0„  +  4H0 

201 

CyO 

34 

C,H,0, 

85 

fli 

127-3 

HCy 

27 

HS 

17 

CIO 

43-5 

NO, 

46 

PO 

40 

s,o. 

72 

so 

48 

10, 

166-3 

(^vH^O, 

96 

C,HA+HO 

90 

H0.C3,H„0, 

270 

Cj,H0jj-f3H0 

200 
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Name. 
Acid,  metaphosphoric  (glacial) 
muriatic  (hydrochloric  acid) 

nitric 

monohydrated  (nitrate  of  water) 
quadrihydrated  (sp.  gr.  142) 
nitrous  (formerly  hyponitrous)   - 
oleic  -        -        -        -        - 

oxalic 

crystallized         ... 

sublimed    .        -        -        - 

permanganic       -        -        -        - 

phosphoric  .        -        -         - 

phosphoric  (tribasic) 

monohydrated  (glacial  acid)  - 
phosphorous      -        -        -        - 
prussic.  See  Acid,  hydrocyanic, 
pyrophosphoric  -        -        -        - 

stearic 

succinic 

sulphuric 

monohydrated  (sulphate  of  water) 
(Nordhausen  acid) 
sulphurous         -        .        .        - 
tannic  (tannin  from  galls)  - 

tartaric      

crystallized         .        -        - 
uric  (lithic  acid)  -        -        - 

hydrated     -         -        -        - 
valerianic  (amylic  acid) 

hydrated    -        -        -        - 
Aconitia  ------ 

Alcohol 

amylic        -        -        -        -        - 
cetylic        -        -        -        -        - 

methylic 

Aldehyd   

Alum, potassa- (common  alum) - 
ammonia-  -        -        -      '  - 
ammonio-ferric  -        -        -        - 
potassio-ferric    -        -        -        - 

Alumina 

tersulphate  (salt  in  alum)  - 

Aluminium 

Amidogen  (amide)    -        -        -        - 
Ammonia  -        -        -        -        . 

acetate  -  -  -  -  - 
crystallized  ... 
benzoate  ----- 
bicarbonate  -  -  .  . 
bihydrosulphate  -        -        - 

carbonate  

hydrosulphate  (hydrosulphuret)  - 
muriate  (sal  ammoniac) 
nitrate        -        -         -         .        . 
phosphate  (alkaline)  - 
(neutral)   - 
sesquicarbonate  (medicinal  carbonate) 


Symbol  or  Formula.         Equivalent. 

HO.PO^  81 

HCl  36-5 

NO,  54 

HO.NO,  63 

HO,N05-i-3HO  90 

NO,  38 

C,«H330,  273 

C,0,  36 

C,0,-f3H0  63 

C,03-fH0  45 

M^,  111-4 

PO5  72 

3H0,P0j  99 

HO.FOs  81 

PO,  56 

SHO.POg  90 

HO,C,H3,03  284 

C,H,0,-fHO  59 

SO,  40 

HO.SO,  49 

H0,2Sd,  89 

SO,  32 

C,JI,fi,,+3R0  618 

C^H^Oj  66 

C,Hp,+  HO  75 

5f,C,H,0,  150 

N,C„H,0,-|-2H0  168 

CioH^O,  93 

CAO3+HO  102 

C«,H,,NO  533 

C,H,0-fHO  46 

Ci„H,^0-fHO  88 

C3,H,30  +  HO  242 

CXO  +  HO  32 

C,H,0,  44 

AL03,3SO,-fKO,S03-f24HO     474-6 


AlA,3S034-NH,0,S63-f-24HO  4534 
Fe,03,3SO,-fNH,0,S03  +  24HO  482 
Fe,0„3Sb.-hK0,S03+24H0     5032 
Al^O,  51-4 

AhO,,3SO,  171-4 
Al  13-7 

NH,  16 

NH,  17 

NH.O.C.HjO,  17 

NH.O.C.HjOj-feHO  131 

NH,0,C„H,0,-fHO  148 
NH,0,2C0,  70 

NH,.2HS  51 

NH,0,C0,  48 

NH„HS     .  84 

NH,.HC1  53-5 

NH,0,N05  80 

3NH,0,P0-+5H0  195 

2NH,0,H0,P05+4H0  169 

2NH,0,3CO,  118 
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Name.  Symbol  or  Formula.      Equivalent. 

Ammonia,  sulphate  -        -        -        -  NH^O.SO,  66 

urate NH,0,HO  +  N,C„H,0,        185 

valerianate         i        .        .        -  NU,0,C„H,0,  119 

Ammonium NIl^  18 

Amyl C„H„  71 

acetate  of  oxide  (acetate  of  araylic  ether)     C,5H„O,C\H,0,  130 

oxide  (amylic  ether)  -         -        -  C,oII„0  79 

Antimony  (Stibium)        ...  8b  122 

oxychlorido  (powder  of  Algaroth)  2SbO,.SbCl,+HO  529-5 

oxysulpliuret,  U.  S.  (kermes  mineral)       SbO,+2SbS  -f  6U0  640 

tartrate  of  teroxide     -         -         -  SbO  ,C,H,0,  212 

terchloride  (butter  of  antimony)  -  SbCl,  228-5 

teroxide  (medicinal  oxide)  -        -  SbO,  146 

tersulphuret  (medicinal  sulphuret)  SbS,  170 

Arabin  (pure  gum)   -        •        •        -  Ci,H„0„  171 

Arsenic  .-.---  As  75 

bisulphuret  (realgar)  -        -        -  AsS,  107 

terchloride         ....  AsCl,  181-5 

teriodide Asl,  4539 

tersulphuret  (orpiraent)     -        -  AsS,  123 

Atropia C„H„NO,  289 

sulphate C„U„I^O,,SO,  329 

Barium Ba  687 

chloride BaCl  104-2 

crystallized        -        -        -  BaCl  +  2H0  122-2 

Baryta BaO  767 

carbonate BaO.CO,  98*7 

hydrate BaO,UO  857 

muriate.    See  Barium,  chloride. 

nitrate BaO.NOj  1307 

sulphate BaO.SO,  116-7 

Benzole C„H  78 

Benzyl      ...-.-  C„HjO,  105 

Bismuth Bi  210 

carbonate  of  teroxide         -        -  BiO,,COj  256 

nitrate  of  teroxide      -        -        -  BiOj.NO,  288 

ternitrate  of  teroxide ...  BiO,,3NOj  396 

teroxide      -        -        -         .        .  BiO,  234 
Black  oxide  of  manganese.    See  Manganese,  deutoxide. 
Blue  Vitriol.    See  Copper,  sulphate  of  protoxide. 
Borax.    See  Soda,  biborate. 

Boron B  10-9 

Bromine Br  784 

Brucia C^H^N,0,  394 

Cadmium  -.----  Cd  55-8 

carbonate CdCO,  85  8 

iodide Cdl  1821 

protoxide CdO  63  8 

sulphate  of  protoxide          -        -  CdO.SO,  1038 

Csesiura Csb  133 

Caffein  (thein  and  guaranin)     -        -  C,gHjpN^O,  194 

Calcium Ca  20 

chloride CaCl  55-5 

crystallized         -        -        -  CaCl+6H0  1095 
Calomel.  See  Mercury,  protochloride. 

Camphene C^w  ^^^ 

Camphor C„H.,0,  152 
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Symbol  or  Formula. 

c 


Equivalent. 
6 
38 


Ce 
2CeO,C,Og+6HO 


C3.H33O 


CI 

C,HCl3 

Cr 

Cr  a4  lOHO 

C^H.,,N,0„2S0, 

C\oH«NA,S03 

C,o1I.AO.,S03+2HO 

C..,H„N„0, 


C, 


Co 
Ta 


Name. 

Carbon 

bisulphuret        .         .         -         - 
Caustic  potassa.  See  Potassa,  hydrate. 

soda.   See  Soda,  hydrate. 
Ceeium 

oxalate 

Ceruse:  See  Lead,  carbonate  of  protoxide. 

Cetin 

Chalk.  See  Lime,  carbonate. 
Chlorine  .        -        ^        -        - 

Chloroform 

Chromium 

sesquioxide 

hydrated     -        -        -        - 
Cinchonia  

bisulphate 

sulphate 

crystallized  -        -        - 

Cinchonidia  (isomeric  with  cinchonia) 
Cinnabar.    See  Mercury,  bisulphuret. 

Cobalt     

Codeia  -  -  -  - 
CoLUMBiuM  (Tantalum)* 
Common  salt.  See  Sodium,  chloride. 

Conia 

Copper  (Cuprum)     -        -        .        . 

acetate  of  protoxide  -         -        - 

ammonio-sulphate      -        -         . 

black  or  protoxide      -         -         - 

diacetate  of  protoxide  (verdigris) 

nitrate  of  protoxide     -         .         - 
crystallized  .         -         - 

red  or  dioxide    -         -         -         -      - 

sulphate  of  protoxide  (blue  vitriol) 
crystallized  .         -         .      - 

Corrosive  sublimate.   See  Mercury,  bichloride, 
Cream  of  tartar.   See  Potassa,  bitartrate. 
Creasote   -         -         -         .       - 
Cyanogen 

DiDYMIUM 

Emetia     - 

Epsom  Salt.   See  Magnesia",  sulphate. 
Erbium    ---... 
Ethal.    See  Alcohol,  cetylic. 
Ether 

acetic 

hydriodic  ---.-■ 

hyponitrous 

muriatic 

Ether,  sulphuric.     See  Ether. 

Ethereal  oil.     See  Sulphate  of  ether  and  ethvlen. 

Ethyl '-  C,H, 

Ethylen  (etherine)         -         -         -        -  C^H^ 

Ferridcyanogen     -        -        -        -        -  2reCy3  or  Cfdy 

Ferrocyanogen FeCVj^r  Cfy 

*  According  to  M.  H.  Kose,  the  columbium  of  Hatchett,  and  the  tantalum  of  Ekeberg 
are  distinct  metals. 


Cu 

CuCC^H^O, 

CuO,SO,  +  2NH3,HO 

CuO 

2CuO,C,H303 

CuO.NOj 

CuO,N05+3HO 

Cu.p 

CuO,SO, 

CuO,S03+5HO 


NC,  or  Cy 
Di 

E 

C,H,0,C,H303 

C,H,I 

C,H,0,NO, 

C.HXl 


46 

234 

233 

35-5 

1195 
26-3 
•76  6 

166-6 

308 

388 

348 

366 

308 

29-5 

299 
185 

126 
31t 
90.7 

122-7 
39-7 

130-4 
93-7 

120-7 
71-4 
79-7 

124-7 


108 
26 

47-5 
329 

56-3 

37 

88 
155-3 
75 
64-5 


29 

28 

212 

106 
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Seo  Zinc,  protoxide. 


Flowers  of  zinc 

Fluorine 

Fortnyl 

Fusjol  oil.     Seo  Alcohol,  amylic. 
Glauber'd  salt.     See  Soda,  sulphate 
Gluciiiii         -        -        -        .        - 

Glucinium 

Glucoi^e  (grape  sugar)  -        -        - 
Glycerin        ----- 

Glyceryl 

Gold  (Aurum)     .        -        -        - 

Goulard's  extract  of  lead.     See  Lead,  diacetate  of  protoxide. 

Grape  sugar.     See  Glucose. 

Green  vitriol.     See  Iron,  sulphate  of  protoxide. 

Heavy  oil  of  wine.     See  Sulphate  of  ether  and  ethylen. 

Hydrogen 

protoxide  (water)  -        -        -        - 

Ilmenium 

Indium 

Iodine 

Iodoform       ------ 

Iridium 

Iron  (Ferrum) 

arseniate  of  protoxide     -        -        - 

bitartrate  of  sesquioxide 

bromide  -        .        -        -        - 

carbonate  of  protoxide  -        -        - 

citrate  of  sesquioxide      -        -        - 

ferrocyanide  (pure  Prussian  blue)  - 

iodide 

crystallized     -        -        -        - 

lactate  of  protoxide         -        -        . 

medicinal  black  oxide     -        -        - 

native  black  oxide  .        -        - 

phosphate  of  protoxide  (tribasic)    - 

phosphate  of  protoxide  (neutral)    - 

protocyanide  -        .        .        . 

protosulphuret       -        -        .        . 

protoxide       -        .        -        -        - 

pyrophosphate  of  sesquioxide 

red  or  sesquioxide  .        -        - 

hyd  rated         -        -        -        . 

sesquichloride         -        -        .        - 

subarseniate  of  protoxide 

sulphate  of  protoxide  (green  vitriol) 
crystallized     -        -        -        - 

tartrate  of  protoxide       .        -        - 

tartrate  of  sesquioxide   -        -        - 

teracetate  of  sesquioxide 

ternitrate  of  sesquioxide 

tersulphate  of  sesquioxide 

tervalerianate  of  sesquioxide 

Lantanium 

Lead  (Plumbum)         .        .        -        - 

acetate  of  protoxide  (sugar  of  lead) 
crystallized     .... 

carbonate  of  protoxide  (white  lead) 
110 


Symbol  or  Formula.         EquiwiUnt. 


F 

18-7 

C.H 

13 

G.O, 

88 

G 

7 

c„n,A. 

198 

c.iio+lio 

92 

^K 

43 

Au 

199 

H 

1 

HO 

9 

11 

60-2 

In 

74 

I 

126-3 

c,Hr, 

391-9 

Ir 

98-8 

Fe 

28 

SFeCAsOj 

223 

FeA.2C\H,0, 
FeBr 

212 

106-4 

FeO.CO- 

58 

Fe,03,C.,H,0„ 

245 

Fe^CtV, 

430 

I^el 

154-3 

reI  +  5H0 

199-3 

FeO,C„H,0,+3HO 

144 

2FeO  +  Fe,03 

152 

FeO  +  Fe^O, 

lie 

3FeO,PO, 

180 

2FeO,HO,PO, 

153 

FeCv 

64 

FeS 

44 

FeO 

36 

2FeA,3PO, 

376 

^\o. 

80 

Fe,0,+2H0 

98 

Fe.Cl, 

162-5 

4FeO,AsO, 

259 

FeO,  SO, 

76 

FeO,SO,+niO 

139 

FeO,C,HA 

102 

Fe,0,.C,HA 

146 

F«0,.3C,H30, 
Fe,0„3N0, 

233 

242 

Fe,03.3S0, 

200 

Fe,03.3C,H.O. 

359 

La 

443 

Pb 

103-6 

PbO.C,H,0, 

162-6 

PbO,C,H,034-3HO 

189-6 

2(PbO,COJ  +  PbO,UO 

387-8 
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Name. 

Symbol  or  Formula.      Equivalent. 

Lead,  chloride    .        -        - 

- 

PbCl 

1391 

deutoxide  (puce  oxide) 

- 

PbO, 

119-6 

diacetate  of  protoxide  (Goulard's  extract)     2PbO,C^H303 

274-2 

iodide  -        -        -        - 

- 

Pbl 

229-9 

nitrate  of  protoxide 

- 

PbO.NOg 

lfi5-6 

protoxide  (massicot)     - 

- 

PbO 

111-6 

red  oxide  (red  lead  or  minium)     - 

Pb,0,  or  2PbO,PbO, 

342-8 

Lime 

. 

CaO 

28 

acetate         .         -         - 

- 

CaO,C,H303 

79 

bone-phosphate     - 

- 

SCaO.POj 

156 

carbonate  (chalk) 

- 

CaO.CO, 

50 

chlorinated  -        -         - 

- 

CaO,Cl 

63-5 

hydrate  (slaked  lime)  - 

- 

CaO,HO 

37 

muriate.     See  Calcium,  chloride. 

oxalate          .        -         . 

- 

CaO.C^Og 

64 

sulphate        .        -        - 

- 

CaO,SO, 

68 

crystallized    - 

- 

CaO,S03+2HO 

86- 

tartrate         .        -        - 

- 

CaO,C\H^O, 

94 

Lithia         .        .        .        - 

- 

LO 

15 

carbonate     -        -        - 

- 

LO,CO, 

37 

citrate  -        -         -         - 

- 

3L0,C,,HAx 

210 

Lithium     .        -        -        - 

- 

L 

7 

Magnesia     -        -         -        - 

- 

MgO 

20 

ammonio-sulphate 

- 

MgO,SO,-fNH,0,S03+nO 

135 

carbonate  (magnesia  alba) 

- 

3(MgO,CO,-fHO)+MgO,HO 

182 

citrate  -        -         -         - 

- 

3MgO,C,,H,0,, 

225 

sulphate  (Epsom  salt)  - 

- 

MgO,SO, 

60 

crystallized    - 

- 

MgO,S03+7HO 

123 

Magnesium 

- 

Mg 

12 

hydrated  chloride 

. 

MgCl,6H0 

101-5 

Manganese 

- 

Mn 

27-7 

carbonate  of  protoxide 

- 

MnO,CO, 

57-7 

deutoxide  (black  oxide) 

- 

MnO, 

43-7 

sulphate  of  protoxide    - 

- 

MnO,S03-f4HO 

111-7 

Mannite       .         -         -         . 

- 

^12^14^12 

182 

Massicot.     See  Lead,  protoxide, 

Mercury  (Hydrargyrum) 

- 

Hg 

200 

acetate  of  protoxide 

- 

HgO,C,H303 

259 

ammoniated  (white  precipitate)    - 

HgCl,+HgAd, 

503 

bichloride  (corrosive  sublimate)    - 

HgCl, 

271 

bicyanide  (prussiate)    - 

• 

HgCv, 

252 

biniodide  (red  iodide)  - 

- 

Hgl, 

452-6 

binitrate  of  deutoxide   - 

- 

HgO,,2X05 

324 

bisulphate  of  deutoxide 

- 

HgO„2SO, 

296 

bisulphuret  (cinnabar) 

- 

HgS, 

232 

deutoxide  (red  precipitate) 

- 

HgO, 

216 

nitrate  of  protoxide 

- 

HgO,NO 

262 

protiodide  (green  iodide) 

-     .    . 

Hgl 

326-3 

protochloride  (calomel) 

- 

HgCl 

235-5 

protosulphui'et 

- 

HgS 

216 

protoxide  (black  oxide)  - 

- 

HgO 

208 

sesquiodide  -         -         - 

- 

Hg,L 

778-9 

subsulphate  of  deutoxide  (turpeth  mineral)    SHgC/iSOj 

728 

sulphate  of  protoxide    - 

- 

HgCSO, 

248 

Methyl        -         .         .         . 

- 

C.H3   • 

15 

Methylen  (olefiant  gas) 

- 

C2H, 

14 

Minium.  See  Lead,  red  oxide. 
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iVanM.  Symbol  or  Formula.       Equivalent. 

MOLYIIDENLM Mo  48 

Morpl.ia C^H„NO  285 

acetate C^Hj,NO„C,H,0,  336 

muriate C^n„N0..1ICl  321-5 

Bulplmto C'  II  XO,.SO,  325 

Narccin C^1I„N0„  463 

Nart'otina C„H„NO„  413 

Nickel       ......  Mi  295 

protoxide      ...        -        -  NIO  37-5 

sulphate  of  protoxide   ...  NiO.SO,  77*5 

crystallized  -        -        -        -  NiO,SO  -f  7H0  140-5 

Niobium* Nb  94 

Nitre.  See  Potassa,  nitrate. 

NiTROQEN  (Azote)       ....  N  14 

NORIUM No  ? 

Olefiant  gas.  See  Methylen. 
Orpiineut.  See  Arsenic,  tersulphuret. 

Osmium Os  99-7 

Oxygen 0  8 

Palladium Pd  53  3 

Paramorphia C„H„NO,  311 

Pelopium Pe  ? 

Phosphorus P  32 

Platinum Pt  98  9 

bichloride PtCI,  1699 

Potassa KO  47  2 

acetate KO,C,H,0,  982 

crystallized    ....  K:0,C,Il30,-}.2HO  1162 

arsenite KO.AsO,  146-2 

bicarbonate K0,2C0,  91  2 

crystallized   ....  K0,2C0,+H0  1002 

bichromate KO,20rO3  147  8 

binoxalate  (salt  of  sorrel)      -        -  KO,2C,03  119-2 

crystallized    ....  KO,2C,03+3HO  1462 

bisulphate K0,2S0,  1272 

crystallized  ....  KO,2SO,+2HO  145-2 

bitartrate  (cream  of  tartar)  -        -  K0,2C,Hp,  1792 

crystallized    ....  KO,2C,Hj05+HO  1882 

carbonate  (salt  of  tartar)      -        -  KO,CO,  692 

chlorate KO^ClOj  1227 

chromate KO.CrO,  975 

citrate 3KO,C„H50,i  306  6 

cyanate KO,CyO  81-2 

ferrocyanate.  See  Potassium,  ferrocyanide. 

hydrate  (caustic  potassa)      -        -  KO,HO  56  2 

hvdriodate.  See  Potassium,  iodide. 

io'date KO.rOj  213-5 

nitrate  (nitre  or  saltpetre)     .        -  KO.NOj  101-2 

oxalate         -        -        .        -        .  KO,C,0,  83 -2 

permanganate       ....  K0,Mn,0^  1586 

sesquicarbonate    ....  2K0,3C0,  160-4 

*  Niobium  and  pelopium  were  nlleged  to  exist  in  the  Bavarian  and  North  American 
columbites.  Recently,  however,  M.  H.  Rose  has  announced  that  they  are  the  same,  and 
proposes  to  retain  the  name  niobium.  It  is  not  contended  that  the  peculiar  metal  of  the 
columbites  is  different  from  that  discovered  in  1801  by  Hatchett ;  and,  therefore,  as  justly 
remarked  by  Prof.  A.  Connell,  of  St.  Andrews,  it  should  be  called  columbium,  the  name 
given  to  it  by  its  discoverer,  and  the  name  niobium  should  be  abandoned.  {Philoa.  Mat;., 
June,  1854,  p.  4C1.) 


1748 


Appendix. 


Name. 
Potassa,  sulphate  (vitriolated  tartar)    - 
tartrate  (soluble  tartar) 
tribasic  phosphate  (neutral) 
Potassium  (Kaliuim)         .       .       - 
bromide        .        .        -        -        - 
chloride        .        -         -        -        - 

cyanide        

ferridcyanide        .        .        -        - 

ferrocyanide  .        .        .        - 

crystallized   -        -         -        - 

iodide 

iodohydrargyrate  .        .        - 

teroxide       

tersulphuret  .... 

Prussian  blue.    See  Iron,  ferrocyanide. 
Prussiate  of  mercury.   See  Mercury,  bicyanide, 
Prussic  acid.  See  Acid,  hydrocyanic. 
Puce  oxide  of  lead.  See  Lead,  deutoxide. 
Pyroxylic  spirit.  See  Alcohol,  methylic. 

Quiuia 

bimuriate 

bisulphate    -        .        -        - 

bivalerianate        -        -        - 

sulphate  (medicinal  sulphate) 

crystallized   -        -         - 

Quinidia  (isomeric  with  quinia)    - 

Kealgar.  See  Arsenic,  bisulphuret. 

Red  lead.  See  Lead,  red  oxide. 

precipitate.  See  Mercury,  deutoxide. 

Rhodium 

Rochelle  salt.  See  Tartrate  of  potassa  and  soda. 
Rubidium  ------ 

Ruthenium 

Sal  ammoniac 
Salicin 

Salt  of  sorrel, 
of  tartar. 


Symbol  or  Formula. 

Equivalent. 

KO.SOj 

87-2 

KO,C,HA 

113-2 

2K0,H0,P0. 

175-4 

K 

39-2 

KBr 

117-6 

KCl 

74-7 

KCy 

65-2 

KsCfdy 

329-6 

K,Cfy 

184-4 

KXfy-f3H0 

211-4 

KI 

165-5 

2KI,HgI, 

783-6 

KO3 

63-2 

KS3 

87-2 

See  Ammonia,  muriate. 


C«H,,N,0,  324 

C^H,,N,0,,2HCl  397 

C^H  N,0„2S03  404 

C«,H,,NA.2C,H,0,  510 

C^H,,N,0,.S03  364 

C«H,,NA,S03+8HO  436 

C«,H,,N,0,  324 


R  52-2 

Rb  85-4 

Ru  52-2 

C^H,.0,.  286 


Sep  Potassa,  binoxalate. 
See  Potassa,  carbonate. 
Saltpetre.  See  Potassa,  nitrate. 

Selenium 

Silica  ------- 

Silicon       ------ 

Silver  (Arqentum)  -        -        -        - 

ammonio-nitrate  -        -        -        - 

chloride  -  .  -  -  - 
cyanide  -  -  -  .  . 
nitrate  of  protoxide  ... 
protoxide  -  .  -  .  . 
Slaked  lime.     See  Lime,  hydrate. 

Soda 

acetate         

crystallized   -        -        -        - 
arseniate      -        .        -        -        - 
crystallized  -        -        -        - 
biborate  (borax)  -        -        - 

octohedral     -        -        -        - 

prismatic       .        .        .        - 

bicarbonate 


Se 

40 

SiO. 

45-3 

'     Si     . 

21-3 

Ag 

108 

AgO,NO,,2NH, 

204 

AgCl 

143-5 

AgCy 

134 

AgO,NO, 

170 

AgO 

116 

NaO 

31-3 

NaO,C,H303 

82:3 

NaO,C,H,03+6HO 

136-3 

2NaO,HO,As05 

186-6 

2NaO,HO,As05-f-14HO 

312-3 

NaO,2B03 

1011 

NaO,2B03-j-5HO 

1461 

NaO,2BO3+10HO 

1911 

NaO,2CO, 

753 

JfpemHt.  1749 

Name.  Symbol  or  FoTtnula.        Equivalent, 

Soda NaO  31-3 

bicarbonate,  crystallized       -        •  NaO,2CO,+HO  843 

carbonate NaO.CO,  53-3 

crystallized   ....  NaO,CO,+  10HO  1433 

hydrate  (caustic  soda)          -        -  NaO, HO  403 

hyposulphite         ....  NaO,S,0,+7HO  1423 

niuriate.     See  Sodium,  chloride. 

nitrate NaO.NO,  85'3 

phosphate  (bibasic),  pyrophosphate  2NaO,POj  134-6 

crystalliaed  ....  2NaO,POj4-10HO  2246 

sesquicarbonate    -        -        -        -  2NaO,3CO,  1286 

hydrated       ....  2Xa0.3CO,4-4HO  1646 

sulphate  (Glauber's  salt)      -        .  NaO.SO,  71-3 

crystallized  ....  Na0,S0,4- lOHO  161  3 

sulphite NaO.SO,  633 

crystallized   ....  NaO,SO,+8HO  135-3 

tartrate NaO.C.H^O^  97  3 

crystallized  ....  NaO.C.H  Oj-f-2HO  1153 

tribasic  phosphate  (medicinal  phosphate)     2NaO,HO,P05  143  6 

crystallized  ....  2NaO,HO,POj+24HO  3596 

valerianate NaO,C,„H,0,  1243 

Sodium  (Natrium)    ....  Na  23-3 

chloride  (common  salt)         -        .  KaCl  588 

iodide Nal  149-6 

teroxide NaO,  47  3 

Soluble  tartar.     See  Potassa,  tartrate. 

Starch C„H,„0„  U2 

Strontia SrO  518 

Strontium Sr  43-8 

Strychnia C^H^N.O,  347 

Strychnia  (Br.) C„H„N,0,  334 

*      muriate C,,H„N,0.,HC1  383  5 

sulphate C^H^N,0,,S03+7H0  450 

Sugar,  cane CjjHj^O„  171 

of  lead.     See  Lead,  acetate  of  protoxide. 

of  milk  (isomeric  with  cane  sugar)  C„H,jO,,  171 

crystallized   ....  C,,H„0,i+HO  180 
Sulphate  of  alumina  and  potassa.     See  Alum,  potassa-. 

of  ether  and  ethylen     -        .        -  C,H,0,SO,  +  C,H„SO,  145 

Sulphur S  16 

iodide  (bisulphuret  of  iodine)        .  IS,  158-3 
Sulphuretted  hydrogen.     See  Acid,  hydrosulphuric. 
Tartar  emetic.     See  Tartrate  of  antimony  and  potassa. 

Tartrate  of  antimony  and  potassa        -  SbO,,C,H,Oj+KO,C,Hj05      3322 

of  iron  and  potassa       -        -        -  Fe,0,,C,H,0,+K0,C,H,05      2592 

of  potassa  and  soda      -        -        -  KO.C^HjO^+NaO.C^HjO,      2105 

Tellurium Te  64 

Terbium Tb  ? 

Thallium Tl  204 

Thorina ThO  67-6 

Thorium Th  596 

Tin  (Stannum) Sn  59 

protochloride        ....  SnCl  94-5 

Titanium Ti  25 

Tungsten  (Wolframium)  ...  W  92 

Turpeth  mineral.     See  Mercury,  subsulphate  of  deutoxide. 

Uranium U  60 
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Name. 
Urea   -        -        -        - 

Vanadium 

Veratria 

Verdigris.     See  Copper,  diacetate  of  protoxide. 
Vitriotated  tartar.     See  Potassa,  sulphate. 
Water.     See  Hydrogen,  protoxide. 
White  precipitate.     See  Mercury,  ammoniated. 

vitriol.     See  Zinc,  sulphate  of  protoxide. 

Yttria 

Yttrium 

Zinc 

acetate  of  protoxide      -        -        - 
crystallized  -        -        -         - 

carbonate  of  protoxide  (precipitated 
carbonate)     .        -        -        - 

chloride 

eyanuret      

iodide 

protoxide  (flowers  of  zinc)    - 

sulphate  of  protoxide  (white  vitriol) 
crystallized   -        -        -         - 

sulphuret  (blende)        .        -        - 

valerianate  of  protoxide 

Zirconia      

♦Zirconium        .        -        .        .       - 


Symbol  or  Formula. 

V 

a.K,N,0,. 


Equivalent 
60 
512 
692 


YO 

38-85 

Y 

30-85 

Zn 

32-3 

ZnO,C,H303 

91-3 

ZnO,C,H303+7HO 

154-3 

8ZnO,3CO,+6HO 

4424 

ZnCl 

6t-8 

ZnCy 

58-3 

Znl 

158-6 

ZnO 

40-3 

ZnO.SO, 

80-3 

ZaO,S03+mO 

143-3 

ZnS 

48-3 

ZnO,C,„H.O, 

133  3 

Zr.O^ 

91-2 

Zr 

33-6 

B. 


*  Several  of  the  numbers  in  this  table  have  been  slightly  altered  to  correspond  with 
those  most  recently  admitted ;  and  a  few  have  been  given  originally,  either  with  new 
substances  introduced  into  the  table,  as  carbolic  and  cinnamic  acids,  or  for  bodies  of  which 
the  eq.  has  been  but  recently  satisfactorily  ascertained,  as  erbium  and  niobium. 
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IV.  TABLES 

SIIOWINQ  THE  SPECIFIC   QHAVITY  CORRESPONDING  WITH  THE  8EVXBAL  DKOREES 
OF    llYDKOMErEKS    IN    USE. 

Biiunic's  hydrometer  is  usually  employed.  In  this  instrument,  the  sp.  gr.  of  dis- 
tilled water  is  assumed  as  the  zero  of  the  descending  scale,  iti  relation  to  fluids 
heavier  than  itself,  and  as  10  on  the  aseendiiig  scale  in  relation  to  lighter  fluids. 
In  the  following  tables,  the  specific  gravity  of  liquids  is  given,  corresponding 
with  the  several  degrees  of  this  hydrometer.  The  first  column  of  specific  gravi- 
ties is  taken  from  the  French  Code.x,  and  is,  therefore,  of  high  authority.  The 
second  is  the  one  given  in  previous  editions  of  this  work,  taken  from  Duncan's 
Kdinburgh  Dispensatory  (A.D.  1830),  and  based  on  the  calculations  of  Huss. 
The  third  column  was  calculated  by  Mr.  Henry  Pemberton,  of  Philadelphia,  io 
1851,  and  is  recognised  by  the  Philadelphia  College  of  Pharmacy.  The  figure» 
in  this  column  correspond  with  the  degrees  of  the  hydrometers  prepared  by 
Dr.  W.  H.  Pile,  of  this  city,  which  may  be  relied  ou  for  their  accuracy. 


For  Liquids  lighter  than  Water. 


Degree 

of  hyJro- 

meter. 

Specific  Gravity.          1 

Degree 
of  hydro- 
meter. 

Specific  Gravity.          1 

By  B«uin6. 

By  Baumi. 

10 

1-000 

1-0000 

1-0000 

44 

0-809 

0-8047 

0-8045 

11 

0-993 

0  9930 

0-9929 

45 

0-804 

0-8001 

0-8000 

12 

0-98G 

0  9861 

0-9859 

46 

0-800 

0-7956 

0-7954 

13 

0-979 

0-9792 

0-9790 

47 

0-795 

0-7911 

0-7909 

14 

0-973 

0-9724 

0-9722 

48 

0-791 

0-7866 

0-7865 

15 

0-966 

0-9657 

09655 

49 

0-787 

0-7821 

0-7821 

16 

0-960 

0-9591 

0-9589 

50 

0-783 

0-7777 

0-7777 

17 

0-953 

0-9526 

0-9523 

51 

0-778 

0-7733 

0-7734 

18 

0-947 

0-9462 

0-9459 

52 

0-774 

0-7689 

0-7692 

19 

0  941 

09399 

09395 

53 

0-770 

0-7646 

0-7650 

20 

0-935 

0-9336 

0  9333 

54 

0-766 

0-7603 

0-7608 

21 

0-929 

0-9274 

0-9271 

55 

0-762 

0-7560 

0-7567 

22 

0-923 

0-9212 

0-9210 

56 

0-758 

0-7518 

0-7526 

23 

0-917 

09151 

0-9150 

57 

0-754 

0-7476 

0-7486 

24 

0-911 

0-9091 

0-9090 

68 

0-750 

07435 

0-7446 

25 

0  905 

0-9032 

0-9032 

59 

0-746 

07394 

0-7407 

26 

0  900 

0-8974 

0-8974 

60 

0-742 

0-7354 

0-7368 

27 

0-894 

0-8917 

0-8917 

61 

0738 

07314 

07329 

28 

0  889 

0  8860 

0-8860 

62 

0-735 

0-7275 

0-7290 

29 

0-883 

0-8804 

0-8805 

63 

0731 

•  •. 

0  7253 

30 

0-878 

0-8748 

0-8750 

64 

0-727 

•  .. 

0-7216 

31 

0-872 

0  8693 

0-8695 

65 

0-724 

,,, 

0-7179 

32 

0-867 

0  8638 

0-8641 

66 

0-720 

... 

0-7142 

33 

0-862 

0  8584 

0-8588 

67 

0-716 

... 

0-7106 

34 

0-857 

0  8531 

0-8536 

68 

0-713 

... 

0-7070 

35 

0-852 

0-8479 

0-8484 

69 

0-709 

•  •• 

0-7035 

36 

0-847 

0  8428 

0-8433 

70 

0-706 

... 

0-7000 

37 

0-842 

0-8378 

0-8383 

71 

0-702 

... 

0-6965 

38 

0-837 

0-8329 

0-8333 

72 

0-699 

... 

0-6930 

39 

0-832 

0-8281 

0-8284 

73 

0-696 

... 

0-6896 

40 

0-827 

08233 

0-8235 

74 

0-692 

... 

0-6863 

41 

0-823 

0-8186 

0-8187 

75 

0-689 

,,, 

0  6829 

42 

0-818 

0-8139 

08139 

76 

0-686 

... 

0-6796 

43 

L..   . 

0813 

0-8093 

08092 

77 

0-682 

... 

06763 
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For  Liquids  heavier  than  Water. 

Degree 

of  liydro- 

iiictcr. 

Specific  Gravity. 

Degree 

of  hj-dro- 

meter. 

Specific  Gravity. 

By  Baniiifi. 

By  Baunie. 

0 

1000 

1  0000 

10000 

38 

1359 

-3559 

1-3551 

1 

1007 

1-0070 

1-0069 

39 

1372 

3686 

1-3679 

2 

1014 

1  0141 

1-0139 

40 

1384 

3815 

1-3809 

3 

1022 

10213 

10211 

41 

1398 

3947 

1-3942 

4 

1029 

1-0286 

1-0283 

42 

1412 

4082 

1-4077 

5 

1036 

1-0360 

1-0357 

43 

1426 

4219 

1-4215 

6 

1044 

10435 

1-0431 

44 

1440 

4359 

1-4356 

7 

1052 

1-0511 

1-0507 

45 

1454 

4501 

1-4500 

8 

1060 

1-0588 

10583 

46 

1470 

4645 

1-4646 

9 

1067 

1-0666 

10661 

47 

1485 

4792 

1-4T95 

10 

1075 

10745 

1-0740 

48 

1501 

4942 

1-4949 

11 

1083 

1-0825 

1-0820 

49 

1516 

5096 

1-5104 

12 

1091 

1-0906 

10902 

50 

1532 

5253 

1-5263 

13 

1100 

1-0988 

10984 

51 

1549 

5413 

1-5425 

14 

1108 

11071 

1-1068 

52 

1566 

5576 

1-5591 

15 

1116 

11155 

11 153 

53 

1583 

5742 

1-5760 

16 

1125 

1-1240 

1-1240 

.  54 

1601 

5912 

1-5934 

n 

1134 

1-1326 

1-1328 

55 

1618 

6086 

1-6111 

18 

1143 

11414 

11417 

56 

1637 

6264 

1-6292 

19 

1152 

1-1504 

1-1507 

57 

1656 

6446 

1-6477 

20 

1161 

1  1596 

11600 

58 

1676 

6632 

1-6666 

21 

1171 

1-1690 

11693 

59 

1695 

6823 

1-6860 

22 

1180 

1  1785 

11788 

60 

1715 

7019 

1-7058 

23 

1190 

1-1882 

1-1885 

61 

1736 

7220 

1-7261 

24 

1199 

1-1981 

11983 

62 

1758 

7427 

1-7469 

25 

1210 

1-2082 

1-2083 

63 

1779 

7640 

1-7682 

26 

1221 

1-2184 

1-2184 

64 

1801 

7858 

1-7901 

27 

1231 

1-2288 

1-2288 

65 

1823 

8082 

1-8125 

28 

1242 

1-2394 

1-2393 

66 

1847 

8312 

1  8354 

29 

1252 

1-2502 

1-2500 

67 

1872 

8548 

1-8589 

30 

1261 

1-2612 

1-2608 

68 

1897 

8790 

1-8831 

31 

1275 

1-2724 

1-2719 

69 

1921 

9038 

1-9079 

82 

1286 

1-2838 

1-2831 

70 

1946 

9291 

1-9333 

33 

1298 

1-2954 

.  1-2946 

71 

1974 

9548 

1  9595 

34 

1309 

1-3072 

1-3063 

72 

2002 

9809 

1-9863 

35 

1321 

1-3190 

1-3181 

73 

2031 

2 

0073 

2-0139 

36 

1334 

1-3311 

1-3302 

74 

2059 

2 

0340 

20422 

37 

1346 

1-3434 

1-3425 

75 

2087 

2-0610 

20714 

mi,„  c^ 

1 ; x-^- 

1  -'  e. 

•  _  1   _  -1  1      T- 

.T-i; 

Tlie  following  formulas.furnished  by  Dr.  Pile,raay  prove  useful  by  enabling  any- 
one to  calculate  the  sp.gr.  corresponding  with  the  several  degrees  of  Baunie's 
hydrometer,  and,  conversely,  the  degree  of  Baume  corresponding  with  the  sp.  gr. 

1.  For  Liquids  lighter  than  Water.  The  following  formulas  give  the  sp  gr. 
as  represented  in  the  first  column  in  the  foregoing  table;  or,  the  specific  gravity 
being  known,  gives  the  corresponding  degree  of  Baume. 

144  ,     144 


sp.  gr.;  and 


134  =  B°. 


B°+134  -x--  0--J sp.gr 

The  following  formulas  apply  to  the  third  column  of  specific  gravities, 

-^-130  =  B°. 

Bp.gr. 

For  the  first  column 


140 


and 


B°+130        ^P-  S'' 
2.  For  Liquids  heavier  than  Water. 

144 


144 


144  —  B° 


and  144  — 


sp.  gr 


=  B^ 


;  for  the  third,  ^^g_po  =  sp.  gr.,  and  145  — , 


sp.  gr. 


sp.  gr. 
=  B° 
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Q ay- Lusaac^ a  centesimal  alcoholmeter  is  applicable  only  to  alcohol.  The  scale 
of  this  instrument  is  divided  into  100  unequal  degrees,  the  zero  corresponding 
to  pure  water,  and  100°  to  absolute  alcohol ;  and  every  intermediate  de;^rfe  ex- 
presses the  percenlajjfe  of  pure  alcohol,  by  measure,  contained  in  the  liquors  ex- 
Bn)ined.  Thus,  when  the  instrument  stands  at  40°  in  any  alcoholic  liiiuid,  it  indi- 
cates that  loo  measures  of  the  liquid  contain  40  of  pure  alcohol  and  KO  of  water. 
But,  as  it  was  graduated  for  the  temperature  of  5'J°  of  Fahrenheit,  the  liquor* 
to  be  tested  should  be  brought  to  that  temperature.  IValleti' cenlesimal  alco- 
holmeter  is  the  one  used  by  the  U.S.  Government  in  gauging  the  strength  of 
Bpirit;  and  is  generally  enjployed  in  this  counti'y  by  distillers  and  wholesale 
dealers  in  the  purchase  and  sale  of  alcoholic  liquors.  The  scale  of  this  instru- 
ment is  like  Qay-Lussac's  divided  into  100  unequal  parts,  each  corresponding 
to  the  percentage  by  volume  of  pure  alcohol  contained  in  the  liquors  examined. 
As  the  sp.  gr.  of  water  is  considered  as  unity  at  its  temperature  of  greatest 
density  398°  F.,  and  the  degrees  of  this  scale  are  calculated  for  60°  F.,  the  zero, 
corresponding  to  the  density  of  water,  will  represent  asp.gr.  of  -9991. 

The  following  table  of  Tralles  gives  the  percentage  of  alcohol  by  measure 
corresponding  with  the  specific  gravity.  Under  alcohol  in  the  first  part  of 
this  work  (page  SO)  a  table  of  the  percentage  by  weight  corresponding  with 
the  sp.  gr.  is  given.  By  means  of  these  tables,  in  connection  with  the  alcohol- 
meter,  every  problem  that  can  arise  in  reference  to  the  strength  of  spirituous 
liquors  can  be  solved;  and  by  the  appended  table,  giving  the  value  of  Baume's 
degrees  in  those  of  Tralles,  the  facility  is  still  further  extended. 


Alcohohnetrical  Table  of  Tralles. 


Alcohol  in 

lUO  measures 

of  Hpirit. 

Specific  gra- 
vity at  60° 
Vahr. 

Alcohol  in 

100  measures 

of  spirit. 

Specific  gra- 
vity at  60° 
I'alir. 

Alcohol  in 

100  nwas  urea 

of  spirit. 

Specific  gra- 
vity at  60° 
i-ahr. 

Alcohol  In 

lOO  measures 

of  spirit. 

Specific  gra- 
vity at  60° 
Fahr. 

0 

9991 

26 

9689 

61 

9315 

76 

8739 

1 

9976 

27 

9679 

52 

9295 

77 

8712 

2 

9961 

28 

9668 

53 

9275 

78 

8685 

3 

9947 

29 

9657 

54 

9254 

79 

8658 

4 

9933 

30 

9646 

55 

9234 

80 

8631 

•5 

9919 

31 

9634 

56 

9213 

81 

8603 

6 

9906 

32 

9622 

67 

9192 

82 

8575 

7 

9893 

33 

9609 

58 

9170 

83 

8547 

8 

9881 

34 

9596 

59 

9148 

84 

8518 

9 

9869 

35 

9583 

60 

9126 

85 

8488 

10 

9857 

36 

9570 

61 

9104 

86 

8458 

11 

9845 

37 

9556 

62 

9082 

87 

8428 

12 

9834 

38 

9541 

63 

9059 

88 

8397 

13 

9823 

39 

9526 

64 

9036 

89 

8366 

14 

9812 

40 

9510 

65 

9013 

90 

8332 

15 

9802 

41 

9494 

66 

8989 

91 

8299 

16 

9791 

42 

9478 

67 

8965 

92 

8265 

17 

9781 

43 

9461 

68 

8941 

93 

8230 

18 

9771 

44 

9444 

69 

8917 

94 

8194 

19 

9761 

45 

9427 

70 

8892 

95 

8157 

20 

9751 

46 

9409 

71 

8867 

96 

8118 

21 

9741 

47 

9391 

72 

8842 

97 

8077 

22 

9731 

48 

9373 

73 

8817 

98 

8034 

23 

9720 

49 

9354 

74 

8791 

99 

7988 

24 

9710 

50 

9335 

76 

8765 

100 

7939 

2.5 

9700 
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Table  showing  the  Value  of  the  Degrees  of  Baume^s  Hydrometer  in  those  of 

Tralles'  Alcoholmeter 


Baum6. 

Trallea. 

Baum6. 

Tralles. 

Baume. 

Tralles. 

Baum6. 

Tralles. 

10-12 

•0 

20 

501 

30 

75-6 

40 

92-9 

11 

4-3 

21 

53-2 

31 

77-6 

41 

94-2 

12 

9-8 

22 

56-1 

32 

79-6 

42 

95-5 

13 

161 

23 

589 

33 

81-5 

43 

96-7 

14 

22-9 

24 

61-6 

34 

83-4 

44 

97-8 

15 

29-2 

25 

64-2 

35 

851 

45 

9.S-8 

16 

34-5 

26 

66-6 

36 

868 

46 

99-7 

n 

39-2 

27 

690 

37 

88-4 

46-37 

1000 

18 

431 

28 

n-3 

38 

90-0 

19 

46-8 

29 

73-5 

39 

91-4 

V.  CORRESPONDENCE  BETWEEN  DIFFERENT 
THERMOMETERS. 

In  Fahrenheit's  thermometer,  which  is  universally  employed  in  this  coun- 
try and  Great  Britain,  the  freezing  point  of  water  is  placed  at  32°,  and  the 
boiling  point  at  212°,  and  the  number  of  intervening  degrees  is  180. 

The  centigrade  thermometer,  which  has  long  been  used  in  Sweden  under 
the  name  of  Celsius's  thermometer,  and  is  now  most  generally  employed  on  the 
continent  of  Europe,  marks  the  freezing  point  zero,  and  the  boiling  point  100°. 

In  Reaumur'' s  thermometer,  used  iu  France  before  the  revolution,  the  freez- 
ing point  is  at  zero,  and  the  boiling  point  at  80°. 

In  De  Listens  thermometer,  used  in  Russia,  the  graduation  begins  at  the 
boiling  point,  which  is  marked  zero,  while  the  freezing  point  is  placed  at  150°. 

From  the  above  statement,  it  is  evident  that  180  degrees  of  Fahrenheit  are 
equal  to  100°  of  the  centigrade,  80°  of  Reaumur,  and  150°  of  De  Lisle  ;  or  1 
degree  of  the  first  is  equal  to  §  of  a  degree  of  the  second,  ^  of  a  degree  of  the 
third,  and  g  of  a  degree  of  the  last.  It  is  easy,  therefore,  to  convert  the  degrees 
of  one  into  the  equivalent  number  of  degrees  of  the  other  ;  but,  in  ascertaining 
the  corresponding  points  upon  the  different  scales,  it  is  necessary  to  take  into 
consideration  their  different  modes  of  graduation.  Thus,  as  the  zero  of  Fahren- 
heit is  32°  below  the  point  at  which  that  of  the  centigrade  and  of  Reaumur  is 
placed,  this  number  must  be  taken  into  account  in  the  calculation.  The  follow- 
ing propositions  will  embrace  all  the  cases  which  can  arise  in  relation  to  the 
three  last-mentioned  thermometers.  That  of  De  Lisle  is  seldom  or  never  re- 
ferred to  in  works  which  are  read  in  this  country. 

1.  If  any  degree  on  the  centigrade  scale,  either  above  or  below  zero,  be  mul- 
tiplied by  9  and  divided  by  5,  or  if  any  degree  of  Reaumur  above  or  below  zero 
be  multiplied  by  9  and  divided  by  4,  the  quotient  will,  in  either  case,  be  the 
number  of  degrees  above  or  below  32°,  or  the  freezing  point  of  Fahrenheit. 

2.  The  number  of  degrees  between  any  point  of  Fahrenheit's  scale  and  32°, 
if  multiplied  by  5  and  divided  by  9,  will  give  the  corresponding  point  on  the 

.  centigrade  ;  if  multiplied  by  4  and  divided  by  9,  will  give  the  corresponding 
point  on  the  scale  of  Reaumur. 

3.  Any  degree  of  the  centigrade  multiplied  by  4  and  divided  by  5,  will  give 
the  corresponding  degree  of  Reaumur;  and,  conversely,  any  degree  of  ReaU' 
mur  multiplied  by  5  and  divided  by  4,  will  give  the  corresponding  degree  of 
the  centigrade. 
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Abelmoscbus  esculentus 

1609 
Abel  m  osch  us  m  oscha  tus  1 609 
Abies  balsamea  862 

Abies  biUsamifera  86*2 

Abies  Canadensis  678 

Abies  communis  677 

Abies  excelsa  677 

Abies  Inrix  863 

Abies  nigra  863 

Abies  pectinata  863 

Abies  picea  678,  863 

Abies  taxifolia  863 

Absinthe  (note)  6 

Absinthic  acid  5 

Absinthin  5 

Absinthism  (note)  5 

Absinthium  4 

Absolute  alcohol  79,  80 

Absorbents  2 

Abuta  660 

Acacia  6 

Acacia  Adansonii  7 

Acacia  albida  (note)  9 

Acacia  Arabica  6 

Acacia  catechu  240 

Acacia  docurrens  7 

Acacia  Ehrenbergiana        7 
Acacia  floribunda  7 

Acacia  gummifera  7,  8 

Acacia  horrida  9 

Acacia  karroo  7,  9 

Acacia  nebued  (note)  8 

Acacia  Nilotica  6 

Acacia  nostras  7 

Acacia  Senegal  7 

Acacia  seyal  7 

Acacia  tortilis  7 

Acacia  vera  6 

Acacia  vereck  (note)  8 

Acaciro  gurami  6 

Acacise  verse  succus  7 

Acenaptene  1570 

Acer  saccharinum  755 

Accta  947 

Acetate  of  alumina         1522 
Acetate   of   ammonia, 

solution  of  1239 

Acetate  of  amyl  1581 

Acetate  of  amy!  ic  ether  1597 
Acetate  of  copper  1522 

Aoetate  of  iron,  tinc- 
ture of  1458 


Acetate  of  lead  684 

Acetate  of  magnesia  1522 
Acetate  of  morphia  1293 
Acetate  of  morphia,  so- 
lution of  1261 
Acetate  of  potassa  1337 
Acetate  of  quinia  298 
Acetate  of  soda  814 
Acetate  of  zinc  1607 
Acetated    tincture    of 

opium  1470 

Acetic  acid  18 

Acetic  acid,  camphor- 
ated (note)  952 
Acetic  acid,  diluted  953 
Acetic  acid,  glacial  18,  21 
Acetic  acid  of  com- 
merce 21,  23 
Acetic  ether  1522 
Acetic  extract  of  colchi- 

cum  1134 

Acetification  14 

Acetone  1683 

Acetosella  1666 

Acetous  fermentation  13,  14 
Acetum  13 

Acetum  Britannicum  16 
Acetum  cantharidis  949 
Acetum  colchici  950 

Acetum  dostillatura  948 
Acetum  Gallicum  16 

Acetum  lobeliaj  950 

Acetum  opii  950 

Acetum  sanguinarise  951 
Acetum  scillse  952 

Achillea  17 

Achillea  millefolium  17 
Achilleic  acid  17 

Acid,  acetic  18 

Acid,  aromatic  sulphuric  973 
Acid,  arsenic  1537 

Acid,  arsenious  23 

Acid,  benzoic  954 

Acid,  carbolic  37 

Acid,  chlorohydric  60 

Acid,  chromic  44 

Acid,  citric  45 

Acid,  crude  pyroligneous  19 
Acid,  cyanohydric  960 

Acid,  diluted  acetic  953 

i  Acid,  diluted  hydriodic  959 
Acid ,  diluted  hydrochlo- 
ric 967 
Acid,  diluted  hydrocy- 
anic                               960 
Acid,  diluted  muriatic    967 


Acid,  diluted  nitric  968 

Acid,  diluted  nitrohy- 

drochloric  970 

Acid,  diluted  nitromu- 

riatic  970 

Acid, diluted  phosphoric  970 
Acid,  diluted  sulphuric  973 
Acid,  gallic  956 

Acid,  glacial  acetic  18,  21 
Acid,  glacial  phosphoric  60 
Acid,  hydrochloric  50 

Acid,  hydrocyanic,  an- 
hydrous 962,  964 
Acid  infusion  of  roses  1231 
Acid,  lactic  48 
Acid,  medicinal  hydro- 
cyanic 960 
Acid,  muriatic  50 
Acid  nitrate  of  mercury  1256 
Acid,  nitric  54 
Acid,  nitromuriatic  968 
Acid,  phosphoric  60 
Acid,  prussic  960 
Acid  pyretin  1696 
Acid,  pyroligneous  22,  680 
Acid  solution  of  nitrate 

of  mercury  1256 

Acid,  sulphuric  61 

Acid,  sulphurous  975 

Acid,  tannic  976 

Acid,  tartaric  67 

Acid  tartrate  of  potash  696 
Acid,  valerianic  881,981 
Acida  953 

Acids  953 

Acidum  aceticum  18, 19,  21 
Acidum  aceticum  cam- 

phoratum  (note)  952 

Acidum  aceticum  dilu- 

tum  18,  953 

Acidum   aceticum  gla- 

ciale  18,  21 

Acidum  arsenicum  1537 
Acidum,  arseniosum  23 

Acidum  benzoicura  954 

Acidum  carbolicum  87 

Acidum  chromieum  44 

Acidum  citricum  45 

Acidum  gallicum  956 

Acidum  hydriodicum  di- 

lutum  959 

Acidum  hydrochloricum  50 
Acidum  hydrochloricum 

dilutum  967 

Acidum  hydrocyanicum 
dilutum  960 

1755 
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Acidum  lacticum  48 

Acidum  muriaticum  50 

Acidum  muriaticum  di- 

lutum  967 

Acidum  nitricum  64 

Acidum  nitricum  dilu- 

tum  968 

Acidum  nitrohydrochlo- 

ricum  dimtum  970 

Acidum   nitromuriati- 

cum  968 

Acidum     nitromuriati- 

cum  dilutum  970 

Acidum  oxalicum  1663 

Acidum    phosphoricum 

dilutum  970 

Acidum   phosphoricum 

glaciale  60 

Acidum  succinicum  1701 
Acidum  sulphuricum  61 
Acidum    sulphuricum 

aromaticum  973 

Acidum  sulphuricum  di- 
lutum 973 
Acidum  sulphurosum      975 
Acidum  tannicum  976 
Acidum  tartaricum  67 
Acidum  valerianicum      981 
Acipenser  huso                 476 
Acipcnser  ruthcnus          476 
Acipenser  stellatus           476 
Acipenser  sturio                476 
Acolytin  (note)  71 
Aconella  (note)                    78 
Aconite  leaf                        71 
Aconite  root                        71 
Aconiti  folium                     71 
Aconiti  radix                      71 
Aconitia                       72,  982 
Aconitic  acid              73,  360 
Aconitin                              72 
Aconitura                            7 
Aconitum  anthora             7 
Aconitum  cammarum        7 
Aconitum  ferox                   7 
Aconitum  ferox  (note)     98 
Aconitum  heterophyllum  7 
Aconitum  Japonicum        7 
Aconitum  lycoctonum        7 
Aconitum  napellus             7 
Aconitum  neomontanum  7 
Aconitum  Neubergense     7 
Aconitum  paniculatum      7 
Aconitum  reclinatum        7 
Aconitum  Sinense              7 
Aconitum  Storckianum     7 
Aconitum  Tauricum          7 
Aconitum  uncinatum        7 
Acorus  calamus                  189 
Acrid  lettuce                     517 
Acrolein                             579 
Actaea  alba                       1523 
Actaea  Americana          1522 
ActiBa  racemosa                260 
Actaea  rubra                     1523 
Actaea  spioata                  1522 
Adansonia  digitata         1523 
Adeps                                   75 
Adeps  praeparatus               75 
Adhesive  plaster             1114 


Adiantum  capillus  ve- 
neris 1523 
Adiantum  pedatum  1523 
Administering  medi- 
cines, mode  of  1728 
^gle  marmelos  168 
^rugo  353 
^^sculus  hippocasta- 

num  1523 

^ther  987 

^ther  aceticus  1522 

^ther  fortior  990 

yEther  hydriodicus  1611 
^ther  hydrocyanicus  1612 
^ther  muriaticus  1647 

^ther  purus  990 

^ther  sulphuricus  987 

^therea  986 

^thiops  vegetabilis  1598 
African    black    pepper 

(note)  349 

African  cubebs  (note)  350 
African  kino  511 

African  sugar-cane  1697 
African  turmeric  (note)  357 
Agar-agar  1598 

Agaracin  1648 

Agaric  1524 

Agaric  of  the  oak  1 524 

Agaric,  purging  1524 

Agaric,  white  1524 

Agaricus  campestris  1648 
Agathis  Damarra  866 

Agathosma  182 

Agathotes  chirayta  258 

Agave  Americana  1525 

Agave  pulque  1525 

Agave  Virginica  1525 

Agedoito  434 

Agrimonia  eupatoria  1525 
Agrimony,  common  1525 
Ailanthus  glandulosa  1525 
Aix  la  Chapelle  water  139 
Ajugachamaepitys  1526, 1710 
Ajuga  pyramidalis  1526 
Ajuga  reptans  1526 

Aka'sgia  1526 

Akazga  1526 

Alantin  480 

Albizia  anthelmintica  1641 
Albumen  as  an  antidote 
for  corrosive  subli- 
mate 1203 
Albumen  ovi  656 
Albumen,  vegetable  398 
Albuminate  of  iron  1527 
Albuminate  of  iron  and 

potassa,  syrup  of         1526 
Albuminate  of  iron  and 

soda  1527 

Alceae  ^gyptiacae  1609 

Alchcmilla  vulgaris  1527 
Alcohol  77,  82 

Alcohol,  absolute  79,  80 
Alcohol  amylic  85 

Alcohol  amylicum  85 

Alcohol  as  a  poison  83 

Alcohol,  diluted  77,  83 

Alcohol  dilutum  77,  83 

Alcohol  fortius  77,  81 


Alcohol,  methylic  1*642 

Alcohol,  officinal  82 

Alcohol,  table  of  the  sp. 

gr.  of  80,  1753 

Alcoholic  extract  of  aco- 
nite 1128 
Alcoholic  extract  of  ar- 
nica                              1130 
Alcoholic  extract  of  bel- 
ladonna                        1131 
Alcoholic  extract  of  black 

hellebore  1139 

Alcoholic  extract  of  colo- 

cynth  1134 

Alcoholic  extract  of  digi- 
talis 1138 
Alcoholic  extract  of  hem- 
lock                              1137 
Alcoholic  extract  of  hen- 
bane                            1141 
Alcoholic  extract  of  ig- 

natia  1141 

Alcoholic  extract  of  nux 

vomica  1145 

Alcoholic  extract  of  rhu- 
barb 1149 
Alcoholic    extract    of 

seneka  1149 

Alcoholic  extract  of  stra- 
monium 1151 
Alcoholic  extract  of  va- 
lerian 1152 
Alcoholic  fermentation     77 
Alcoholic       muriatic 

ether  1647 

Alcoholic  potassa  1335 

Alcoholic    solution     of 

chloroform  (note)        1410 
Alcoholized  iron  1196 

Alcoholmeter,  Gay-Lus- 

sac's  centesimal  1753 

Alcoholmeter  of  Tralles  1753 
Alcornoque  1527 

Aldehyd  15,  1404 

Aldehyd  resin  15 

Alder,  American  1528 

Alder,  black  716 

Alder,  common  Euro- 
pean 1528 
Ale  896 
Alembic  924 
Aleppo  scammony  786 
Aletris  86 
Aletris  farinosa  86 
Aleurites  triloba  1527 
Alexandria  senna  798 
Algarobia  glandulosa  7, 1642 
Algaroth,  powder  of  1680 
Algarothi  pulvis  1680 
Alhagi  Maurorum  (note)  546 
Alisma  plantago  1528 
Alizarin  746 
Alkali,  volatile  103 
Alkalimetry  700 
Alkaloids,  table  of  pre- 
cipitates with  iodohy- 
drargyrate  of  potas- 
sium 1625 
Alkanet  1528 
Alkekengi                       1677 
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All'iHrla  oiBcinalis 

1528 

Allium 

87 

Allium  Citnadonso 

87 

AUitim  ci>pa 

1G<(1 

Allium  )K>rrum 

1080 

Allium  ttulivum 

87 

AlUpico 
Allyl 

676 

88,810 

Almond,  bittor 

115 

Almond  oonfuction 

1864 

Almond  emulsion 

1288 

Almond  mixture 

1288 

Almond  oil  soap 

776 

Almond,  sweet 

116 

Almonds,  bitter 

117 

Almonds,  sweet 

116 

Alnus  glutinosa 

1528 

Alnus  serrulata 

1528 

Aloe 

89 

Aloe  Africana 

90 

Aloe  arboroscens 

89 

Aloe  Barbadensia 

89 

Aloe  Capensis 

89 

Aloe  Commelyni 

89 

Aloe  ferox 

90 

Aloe  multiformis 

89 

Aloe  plieatilis 

90 

Aloe  ])arilicata 

1008 

Aloe  purpurascens 

89 

Aloe  Socotrina 

89 

Aloe  spicata 

89 

Aloe  vulgaris         89,  90,  93 

Aloes 

89 

Aloes,  Barbadoes 

89,93 

Aloes,  Bethelsdorp 

90 

Aloes,  caballine 

93 

Aloes,  Cape 

89,  90 

Aloes,  fetid 

93 

Aloes,  hepatic 

92 

Aloes,  horse 

93 

Aloes,  India 

94 

Aloes,  Mocha 

93 

Aloes,  preparation  of     1008 

Aloes,  purified 

10  »8 

Aloes,  shining 

91 

Aloes,  Socotrina 

89,91 

Aloetic  acid  (note) 

95 

Aloetia 

94 

Aloin 

95 

Alpinia  cardamomum      226 

Alpinia  galanga 

1599 

Alsop's  infusion  jar 

(note) 

1223 
ote)  44? 

Alstonia  scholaris  (n 

Alstroemeria  ligtu 

550 

Alteratives 

3 

Althaea 

97 

Althsea  ofScinalis 

97 

Althaea  rosea 

98 

Aludels 

463 

Alum 

98 

Alum,  dried 

1009 

Alum,  ureparations 
Alum  slate 

of  1009 

99 

Alum  springjKockbridge  140 

Alum  stone 

99 

Alum  whey 

102 

Alumen 

98 

Alumen  ezsiccatum 

1009 

Alumen  ustum 

1009 

Alumina  101 

Alumina,  acetate  of  1522 
Alumina  and  ammonia, 

sulphate  of  100 

Alumina  and  iron,  sul- 
phate of  1701 
Alumina  and   potassa, 

sulphate  of  98 

Alumina, sulphateof  99,1010 
Alumina,  tannate  of  170G 
Alumina)  ct  Ammonias 

sulphas  100 

Alumina)  sulphas  1010 

Aluminae  tannas  1706 

Aluminium  101 

Aluminizod  charcoal  224 
Aluminous  schist  99 

Alum-root  452 

Alyon's  ointment  1491 

Amadou  1525 

Amalgamation  145 

Amarunthus  hypocbon- 

driacus  1528 

Amber  614 

Amber  eupion  1649 

Amber  varnish  615 

Ambergris  1529 

Amblygonite  531 

Amboyna  cloves  231 

Ambra  grisea  1529 

Ambrein  1529 

Ambrosia  artemisisefolia 

1529 
Ambrosia  trifida  215,  1529 
Amelanchier    vulgaris 

(note)  117 

American  agave  1525 

American  aloe  1525 

American  aspen  1680 

American  centaury  751 

American  Colombo  412 

American  dittany  1585 

American  gentian  412 

American  hellebore  886 
American  ipecacuanha 

391,  427 
American  ivy  1530 

American  pennyroyal  447 
American  poplar  630 

American  sanicle  452 

American  senna  237 

American  silver  fir  8ii2 

American  spikenard  144 
American  water  hemlock 

1569 
Amide  117,  1220 

Amidine  120 

Amidogen  1220 

Ammonia  103 

Ammonia  alum  100 

Ammonia,  aromatic  spi- 
rit of  1408 
Ammonia,  arseniate  of  1537 
Ammonia,  benzoate  of  1011 
Ammonia,  biborato  of  1549 
Ammonia,  bicarbonate  of 

1545 
Ammonia,  borate  of      1649 
Ammonia,   carbazotate 
of  1557 


Ammonia,  carbonate  of  107 
Ammonia,  fetid  hpiritof  1408 
Ammonia,  formiuto  of  1596 
Ammonia,  hydriodate  of 

1620 
Ammonia,  hvdrobromate 

of  '  112 

Ammonia,     hy^rochlo- 

rate  of  109 

Ammonia,  hydrosulphate 

of  1612 

Ammonia,  muriate  of  109 
Ammonia,  nitrosuljthato 

of  1655 

Ammonia,  phosphate  of 

1012 
Ammonia,  preparations 

of  1011 

Ammonia,  sesquicarbo- 

nate  of  107 

Ammonia,  solution  of  1036 
Ammonia,  spirit  of  1407 
Ammonia,  stronger  wa- 
ter of  104 
Ammonia,  succinate  of  1701 
Ammonia,  sulphate  of  112 
Ammonia,  table  of  the 

preparations  of  103 

Ammonia,  urate  of  1717 
Ammonia,    valerianate 

of  1013 

Ammonia,  water  of  1036 
Ammonia-alum  100 

Ammoniac  113 

Ammoniiic,  mixture  of  1283 
Ammoniac,  plaster  of"*  1105 
Ammoniacal  ointment, 

vesicating  106 

Ammoniacum  113 

Ammonise  aqua  1036 

Ammonise  aqua  fortior  104 
AmmonisB  arsenias  1537 
Ammonise  benzoas  1011 
AmmonisB  carbonas  107 

Ammonia)  hydrochloras  109 
Ammoniifihydrosulphu- 

retum  1612 

Ammonise  liquor  fortior  104 
Ammoniae  murias  109 

AmmoniiB  phosphas  1012 
Ammoniae  scsquicarbo- 

nas  107 

Ammoniae  sulphas  112 

Ammonias  uras  1717 

Ammoniae  valerianas  1013 
Ammonia-meter  106 

Ammoniated  copper  1093 
Ammoniated  iron  1529 

Ammoniated  mercury  1220 
Ammoniated  tincture  of 

guaiac  1463 

Ammoniated  tincture  of 

opium  1471 

Ammoniated  tincture  of 

valerian  1476 

Ammonii  bromidum  112 
Ammonii  chloridum  109 
Ammonii  iodidum  1620 

Ammonio-chloride    of 

iron  1629 
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Ammonio-chloride    of 

silver  1563 

Animonio-forric  alum   1173 
Ammonium  103 

Ammonium,  bromide  of  112 
Ammonium,  chloride  of 

103,  109 
Ammonium,  iodide  of  1620 
Ammonium,  oxide  of  103 
Ammonium,  solution  of 

sulphide  of  1612 

Amomum  angustifolium 

(note)  225 

Amomum  cardamomum 

(note)  225 

Amomum  grana  para- 

disi  (note)  225 

Amomum     maximum 

(note)  225 

Amomum    melegueta 

(note)  225 

Amomum  racemosum 

(note)  225 

Amomum  repens  226 

Amomum  zingiber  906 

Amorplious  quinia  303 

Amorphous  quinia  (note) 

1376 
Ampelopsis   quinquefo- 

lia  1530 

Amygdala  amara  115,117 
Amygdala  dulcis  115,  116 
AmygdalaB  oleum  590 

Amygdalic  acid  117 

Am^'gdalin  117 

Amygdaline  soap  775 

Amygdalus  communis  115 
Amygdaius  Persica  1670 
Amyl  85 

Amyl,  acetate  of  1531 

Amyl,  hydrated  oxide  of  85 
Amyl,  hydride  of  1580,  1675 
Amyl,  hydruret  of  86,  1530 
Amyl,  iodide  of  1531 

Amyl,  nitrite  of  1530 

Amylaceous  ipecacuanha 

(note)  496 

Amylen  85,  1530 

Amylic  acid  86 

Amyjic  alcohol  85 

Amylic  ether,  acetate  of  1597 
Amylic  ether,  valerian- 


ate of  1597 

Amylin  121 

Amyl  urn  118 

Amyris  caranna  1556 

Amyris  commiphora  1542 

Amyris  Gileadensis  1541 

Amyris  kataf  571 

Amyris  tomentosa  1706 

Anacahuite  wood  1531 

Anacardic  acid  1531 
Anacardium    occiden- 

tale  1531 

Anacyclus  officinarum  720 

Anacyclus  pyrethrum  719 
Anaesthetic  compounds, 

chlorinated  1563 

Anaesthetics  3 

Anagallis  arvensis  1532 


Anagallis  c£erulea  1532 

Anamirta  cocculus  1573 

Anarcotina  639 

Anchusa  Italica  1532 

Anchusa  officinalis  1532 

Anchusa  tinctoria  1528 

Anchusic  acid  1528 

Anda  Brasiliensis  1658 

Anda  Gomesii  1658 

Anda,  oil  of  1658 
Anderson's  pills  (note) 

97,  1322 

Andira  anthelmintica  1551 

Andira  inermis  1651 

Andira  retusa  1551 

Andirin  1551 

Andromeda  arborea  1532 

Andromeda  mariana  1532 

Andromeda  speciosa  1532 

Andropogon  nardus  1671 

Andropogon,  oil  of  614 


Anemone  Ludoviciana  1533 


Anemone,  meadow  1532 
Anemone  nemorosa  1532 
Anemone  pratensis  1532 
Anemone  pulsatilla  1532 
Anemonic  acid  725,  1532 
Anemonin  725,  1532 

Anethi  fructus  122 

Anethol  1303 

Anethum  foeniculnm  411 
Anethum  graveolens  122 
Angelic  acid  (note)  625 

Angelica  123 

Angelica  archangelica  123 
Angelica  atropurpurea  123 
Angelica  officinalis  123 

Angelica-tree  144 

Angelicic  acid  124 

Angola  weed  1633 

Angraecum  fragrans  1533 
Angustura  124 

Angustura,  false  126 

Anhydrous  alcohol  79 

Anilin,  aniline,  anilia  1533 
Anilin  red  1572 

Anilin  violet  1572 

Animal  charcoal  219 

Animal  charcoal,  puri- 
fied 1073 
Animal  charcoal,  revi- 
vification of (note)      1074 
Animal  quinoidine  (note) 

1377 
Anime  1535 

Anise  126 

Anise  camphor  1303 

Aniseed,  star  127 

Anise-tree,  Florida  1616 
Anisic  acid  1303 

Anisum  126 

Annotta  1535 

Anodyne  enema  1116 

Anodyne  liniment  1236 

Anodynes  3 

Antacids  2 

Antennaria  margarita- 

cea  1535 

Anthelmintics  2 

Antheniic  acid  (note)      128 


Anthemidis  floras  127 

Anthemine  or  anthemia ' 

(note)  128 

Anthemis  127 

Anthemis  arvensis  128 

Anthemis  cotula       128,  340 
Anthemis  nobilis  128 

Anthemis  parthenoidcs  129 
Anthemis  pyrethrum 

128,  719 
Anthemis  tinctoria  128 

Anthoxanthum    odora- 


tum  1718 

Anthracene  1670 

Anthracite  218 

Anthrakokali  1535 

Anthrenus  (note)  210 

Anthriscus  cerefoliura  1536 
Antiar  1716 

Antiarin  1716 

Antiaris  toxicaria  1716 

Antilithics  2 

Antimonial  ointment  1483 
Antimonial  powder  1364 
Antimonial  wine  1502 

Antimoniate  of  quinia     299 
Antimoniated      hydro- 
gen "         1536 
Antimonic  acid  130 
Antimonii    et    potassae 

tartras  1015 

Antimonii  iodidum  1620 
Antimonii  oxidum  1022 
Antimonii    oxysulphu- 

retum  1024,  1026 

Antimonii  sulphuretum  131 
Antimonii  sulphuretum 

aureum  1026 

Antimonii  sulphuretum 

praecipitatum  1026 

Antimonious  acid  130 

Antimonium  129 

Antimonium  diaphoreti- 

cum  1588 

Antimonium  nigrum  131 
Antimonium  sulphura- 

tum  1026 

Antimonium      tartara- 

tum  1015 

Antimonium  tartar iza- 

tum  1015 

Antimony  129 

Antimony  and  potassa, 

tartrate  of  1015 

Antimony  ash  130 

Antimony,  black  131 

Antimony,     compound 

pills  of  1322 

Antimony,  crocus  of  1684 
Antimony,  glass  of  1601 
Antimony,  iodide  of  1620 
Antimony,  oxide  of  1022 
Antimony,  oxychloride 

of  1015,  1680 

Antimony,   oxysulphu- 

ret  of  1024 

Antimonv,  precipitated 

sulphuret  of  1026 

Antimony,  preparations 
of  1015 
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Antimony,  prepared  «ul- 

phurot  of  181 

Antimony,  suboxidn  of  130 
Antimony,  sulphuruted  102tS 
Antimony,  Hulpliiirt't  of  181 
Antimony,  turtiirutt'd  1015 
Antimony,  tarturizcd  lOlu 
Antimony,  teriodiduof  1020 
Antimony,  teroxido  of  1024 
Antimony,  torsulphuret  131 
Antirrliinic  acid  3(52 

Antirrhinum  linaria  153(S 
Antixpasmodics  2 

Antizymotics  2 

Anlozono  1672 

Aperient    effervescing 

powders  1863 

Aperitive  saffron  of  Mars 

1190 
Apiin  663 

Apiol  668 

Api^  mollifica  245,  556 

Apium  petroselinum  662 
Apocynin  133 

Apocvnum  androssemi- 

folium  132 

Apocynura  cannabinum  133 
Apor'etin  787 

Apothecaries'  measure  1734 
Apothecaries  weight  1734 
Apotheme  1118 

Appert's  process  (note)  1421 
Apple  essence  1597 

Apple  whisky  834 

Application  of  heat  920 

A{)proxiroate  measure- 
ment 1739 
Aqua  134,  137 
Aqua  acidi  carbonici  1033 
Aqua  ammonias  1036 
Aqua  ammoniue  fortior  104 
Aqus  amygdalae  amarae  1038 
Aquaanethi  1039 
Aqua  aurantii  florum  1039 
Aqua  Binelli  1536 
Aqua  (liquor)  calcis  1246 
Aqua  camphorae  1039 
Aqua  carui  1040 
Aqua  chlorinil  1040 
Aqua  cinnamomi  1042 
Aqua  creasoti  1043 
Aqua  destillata  1028 
Aqua  fluvialis  136 
Aqua  fceniculi  1043 
Aqua  fontana  136 
Aqua  fortis  64 
Aqua  lauro-cerasi  1043 
Aqua  luciae  775 
A(iua  mcnthse  piperitae  1044 
Aqua  menthsD  viridis  1045 
Aqua  phagcdaenica  1201 
Aqua  picis  liquidte  (tar 

water)  1230 

Aqua  pimontae  1045 

Aqua  regia  969 

Aqiui  rossB  1045 

Aqua  sambuci  1046 

Aqua  sapphirina  355 

Aquae  1020 

Aquae  medicataa  1029 


Aquilogia  vulgaris  1686 
Arabic  acid  (note)  11 

Arabin  (note)  10,  11 

Arachis  hypogoea  1605 

Aralia  bark  144 

Aralia  hinnida  144 

Aralia  nuaicaulis  143 

Aralia  raoemosa  144 

Aralia  spinosa  144 

Aranca  1572 

Araucaria  Dombeyi  867 
Arbor  alba  minor  693 

Arbor  vita9  1712 

Arbutin  879 

Arbutus,  trailing  1690 

Arbutus  uva  ursi  878 

Arcanum  duplicatum  712 
Archangelica  ofBcinalis  123 
Archil  1634 

Arctium  lappa  621 

Arcto-staphylos  uva  ursi  878 
Arctuvine  879 

Ardent  spirits  of  com- 
merce 78 
Areca  catechu  241,  1636 
Areca  catechu  (note)  243 
Areca  nut  1636 
Areca  nut  (note)  248 
Argel  799 
Argemone  Mexicana  1637 
Argcnti  chloridum  1563 
Argenti  cyanidum  1046 
Argenti  cyanurctum  1046 
Argenti  iodidum  1621 
Argenti  nitras  1047,  1050 
Argenti  nitras  fui?a  1050 
Argenti  oxidum  1052 
Argentine  flowers  of 

antimony  130 

Argentum  144 

Argol  696 

Arguel  799 

Arica  bark  (note)  284 

Aricina  (note)  279,  295 

Aristolochia  clematitis  803 
Aristolochia  cymbifera  1606 
Aristolochia  gemini- 

flora  1606 

Aristolochia  hastata  804 
Aristolochia  hirsuta  804 
Aristolochia  Indica  803 

Aristolochia  longa  803 

Aristolochia  maxima  1606 
Aristolochia  pistolochia  803 
Aristolochia  reticulata  804 
Aristolochia  rotunda  803 
Aristolochia  sagittata  804 
Aristolochia  sempervi- 

rens  803 

Aristolochia serpentaria  803 
Aristolochia  tomentosa  804 
Armenian  bole  1549 

Armenian  cement  929 

Armoracia  146 

Armoraciae  radix  146 

Arnica  147 

Arnica  montana  147 

Arnica  root  147 

Arnicae  radix  147 

Arnicina  148 


ArnotU  1585 

Aromatic  confection      lOyO 
Aromatic  mixture  of 

iron  1284 

Aromatic  powder  1887 

Aromatic  powder  of 

chalk  1867 

Aromatic  powder  of 

chalk  and  o[)ium  1868 
Aromatic  spirit  of  am- 
monia 1408 
Aromatic  spirit  of  vine- 
gar (note)  952 
Aromatic  sugar  (note)  1367 
Aromatic  sulphuric  acid  973 
Aromatic  syrup  of  black- 
berry (note)  747 
Aromatic  syrup  of  rhu- 
barb 1489 
Aromatic  vinegar  952 
Aromatic  waters  936 
Aromatic  wine  1720 
Arrow  j)oison  of  Borneo  1587 
Arrow-root  649 
Arseniate  of  ammonia  1537 
A rse n i a te  of  ca ffe in  ] 89 
Arseniate  of  iron  1168 
Arseniate  of  soda  1392 
Arseniate  of  soda,  solu- 
tion of  1271 
Arsenic  149 
Arsenic  acid  149,  1537 
Arsenic,  bisulpburet  of  1685 
Arsenic,  iodide  of  1054 
Arsenic, preparations  of  1054 
Arsenic,  teriodide  of  1054 
Arsenic,  tersulphuret  of  1062 
Arsenical  paste  26 
Arsenical  solution  1266 
Arsenical  solution,  De 

Valangin's  1562 

Arsenical  solution  of 

Pearson  1393 

Arsenic!  iodidum  1054 

Arsenicum  149 

Arsenicum  album  23 

Arsenious  acid  23 

Arsenious  acid  as  a  poison  27 
Arsenious  acid,  tests  for  32 
Arsenite  of  potassa,  so- 
lution of  1266 
Arsenite  of  quinia  299 
Arsenite  of  strychnia 

(note)  1420 

Art  of  prescribing  med- 
icines 1727 
Artanthe  adunca  555 
Artanthe  elongata  655 
Artemisia  abrotanum  4 
Artemisia  absinthium  4 
Artemisia  Chinensis  4,  1645 
Artemisia  contra  773 
Artemisia  glomerata  773 
Artemisia  Indica  4,  1645 
Artemisia  Judaica  773 
Artemisia  moxa  1645 
Artemisia  Pontica  4 
Artemisia  santonica  4,  778 
Artemisia  vulgaris  4,  1645 
Arterial  stimulants             2 
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Artesian  wells  136 

Arthanitin  1586 

Artichoke,  garden  1586 

Artificial  bone-black  224 
Artificial  camphor  616 

Artificial  fruit  essences  1596 
Artificial  gum  (note)  119 
Artificial  musk  1649 

Artificial  oil  of  bitter 

almonds  (note)  588,  1544 
Artificial  Seltzer  water  1033 
Artificial  soda  819 

Artocarpus  incisa  650 

Arum  150 

Arum  esculentum  150 

Arum  maoulatum  150,  151 
Arum  triphyllum  150 

Asagrsea  officinalis  (note)  751 
Asarabacca  1537 

Asarin  1538 

Asarite  1538 

Asarone  1538 

Asarum  151 

Asarum  camphor  1538 

Asarum  Canadense  151 

Asarum  Europium  1537 
Asbolin  1696 

Asclepias  152 

Asclepias  cornuti  1538 

Asclepias  curassavica     1538 
Asclepias,  flesh-co- 
loured 1538 
Asclepias,  fluid  extract 

of  (note)  153 

Asclepias  gigantea  1554 
Asclepias  incarnata  1538 
Asclepias  Syriaca  1538 

Asclepias  tuberosa  152 

Asclepias  verticillata  1539 
Asclepias  vincetoxicum  1586 
Asclepione  1539 

Ash,common  European  1595 
Ash-bark  (note)  279 

Ash-coloured  cantharis  214 
Ashy  crown  bark  (note)  277 
Asiatic  pills  27 

Asparagin  98,  434,  1539 
Asparagus  1639 

Asparagus  officinalis  1539 
Asparamide  98 

Aspargia  hispida  800 

Asparmic  acid  98 

Aspartic  acid  98 

Aspen  1680 

Asperula  odorata  1713 

Asphaltum  1674 

Aspidin  409 

Aspidium  athamanticum  408 
Aspidium  filix  fcemina  1640 
Aspidium  filix  mas  408 

Asplenium  adiantum 

nigrum  1523,  1540 

Asplenium  filix  fcemina  1540 
Asplenium  scolopendri- 

um  1692 

Asplenium  trichomanes 

1523,  1540 
Assacou  1610 

Assafetida  153 

A-ssafetida  mixture        1283 


Assafetida  plaster  1106 
Assafetida,  syrup   of 

(note)  1284 
Assafetida,   wine   of 

(note)  1284 

Assafoetida  153 

Assay  of  alkaloids  1625 

Aster  puniceus  1540 

Astragalus  aristatus  873 

Astragalus  Creticus  873 

Astragalus  gummifer  873 
Astragalus  massiliensis  872 
Astragalus  strobiliferus  873 
Astragalus  tragacantha  872 

Astragalus  verus  873 
Astringent  saff"ron   of 

Mars  1190 

Astringents  2 
Atherosperma  moscha- 

ta  1540 

Atherospermin  1540 
Athyrium  filix  fcemina  1540 

Atkinson's  depilatory  1662 

Atomizers  1540 

Atropa  belladonna  169 

Atropa  mandragora  1636 

Atropia                    170,  1054 

Atropia,  sulphate  of  1059 
Atropia,  valerianate  of 

(note)  1060 

Atropias  sulphas  1059 

Atropic  acid  1057 

Attaleh  8 

Attar  of  roses  613 
Aubergier's  syrup  of  lac- 

tucarium  (note)  1436 

Aurantii  amari  cortex  157 

Aurantii  cortex  157 

Aurantii  dulcis  cortex  157 

Aurantii  flores  157 

Aurantii  florum  aqua  1039 

Aurantii  oleum  158 

Aurum  1603 

Australian  gum  9 

Australian  sassafras  1540 

Autumnal  crocus  347 

Ava  (note)  554 

Avena  160 

Avena  sativa  160 

Avenae  farina  160 

Avens  426 

Avens,  purple  427 

Avens,  water  426 

Avoirdupois  weight  1734 

Axungia  75 

Aya-pana  388 

Aydendron  laurel  1677 

Azedarach  161 

Azulene  585 

Azure  1695 

B 

Bacher,  tonic  pills  of  1140 

Bacher's  pills  451 

Badiane  127 

Bael  fruit  168 

Balaustines  438 

Balm  658 

Balm  of  Gilead  1541 

Balm  of  Gilead  tree  862 


Balsam  apple  1644 

Balsam,  Canada  865 

Balsam,  Carpathian  862 
Balsam,  Hungarian  1688 
Balsam  of  copaiva  332 

Balsam  of  fir  861,865 

Balsam  of  Gilead  1541 

Balsam  of  Peru  161 

Balsam  of  sulphur  1541 

Balsam  of  Tolu  165 

Balsam,  Kiga  1688 

Balsam  weed  1616 

Balsam,  white  163 

Balsamina  1644 

Balsamito  164 

Balsamodendron  Gilea- 

dense  1541 

Balsamodendron  myr- 
rh a  571 
Balsamum  Carpaticum  1688 
Balsam um  Gileadense  1541 
Balsamum  Libani  1688 
Balsamum  Peruvianum  161 
Balsamum  Tolutanum  165 
Balsamum  tranquilans  1541 
Balsamum  traumaticum  1451 
Balston  Spa  water  141 
Banana  essence  1597 
Bancksia  Abyssinica  178 
Baneberry  1523 
Bang  393 
Baobab  1523 
Baphia  nitida  1554 
Baptisia  alba  1541 
Baptisia  tinctoria  1541 
Barbadoes  aloes  89,  93 
Barbadocs  nuts  626,  1541 
Barbadoes  petroleum  1675 
Barbary  gum  8 
Barberry  174 
Barii  chloridum  1060 
Barii  iodidum  1621 
Barilla  819 
Barium  166 
Barium,  chloride  of  1060 
Barium,  iodide  of  1621 
Barium,  preparations  of  1060 
Bark,  Arica  (note)  284 
Bark,  ash  (note)  279 
Bark,  Bogota  289 
Bark,  Bogota  (note)  291 
Bark,  Calisaya  262,  280 
Bark,  Calisaya  (note)  281 
Bark,  Carabaya  (note)  283 
Bark,  Caribseiin  293 
Bark, coquetta  289 
Bark,  crown  (note)  276 
Bark,  Cusco  (note)  283,  284 
Bark, fibrous  Carthagena  289 
Bark,  fibrous  Carthagena 

(note)  291 

Bark,  Fusagasuga  (note)  291 
Bark,  gray  (note)  278 

Bark,  hard  Carthagena  289 
Bark,  hard  Pitaya  (note)  293 
Bark,  Huamilies  276 

Bark,  Huamilies  (note)  279 
Bark,  Huanuco  276 

Bark,  Huanuco  (note)  278 
Bark,  Jaen  276 


Index, 


1761 


Bark,  Jnon  (note)  279 

Burk,  light  OnlisHTA 

(note)  *  282,  288 

Bark,  Lima  27(> 

BHrk,  Liiiiu  (note)  278 

Bark,  Lux a  270 

Jlaik,  Loxa  (noto)  27(5 

IJarU,  Maracnybo  288 

]laik,  now  2fl8 

IJaik  of  St.  Ann  (note)  288 
Bark  oY  sitssafras  root  783 
JJuik,  palo  275 

Hark,  IVnivian  202 

JJark,    Peruvian   Cali- 

sava  (note)  284 

I?ark,  IMtaya  292 

]}ark,  red  280 

Bark,  rod  (note)  287 

Bark,  St.  Lucia  293 

Bark,  Santa  Martha  288 
Bark,  silver  208 

Bark,  silver  (note)  278 

Bark,  soft  Pitaya  (note)  292 
Bark,  yellow  280 

Barks,  Carthagena  288 

Barks,  false  293 

Barks,  false  Calisaya 

(note)  282 

Barks,  uon-offlcinal  288 
Barley  458 

Barley  sugar  759 

Barley  water  1099 

Baroselenite  107 

Barosma  betulina  182 

Barosma  crenata  182 

Barosma  crenulata  182 

Barosma  serratifolia  182 
Barras  805 

Baryta  160 

Baryta,  carbonate  of  167 
Baryta,  muriate  of  1000 
Baryta,  sulphateof  167, 1701 
Baryta  water  166 

Barytse  carbonas  167 

Barytas  sulphas  167,  1701 
Barvtina  885 

Basil  1657 

Basilicon  ointment  1081 
Bassora  gum  9,  1542 

Bassorin  10,  11,  1542 

Bastard  dittany  1588 

Bastard  ipecacuanha  1538 
Bateman's  drops  (note)  1472 
Bath  water  140 

Baths  142 

Baumedecommandeur  1451 
Baume  de  la  Mecque  1541 
Bauino  tranquille  1541 

Baume's  hydrometer  912 
Baiime's    hydrometer, 

tables  of  the  value  of 

the  degrees  of,  in  sp. 

gr.  1751,  1752 

Bay  berries  1629 

Bay  leaves  1629 

Bay  salt  829 

Bay  tree  1629 

Bay-berry  836,  1050 

Bay-rum  835 

Bdellium  672,  1642 
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Bftiid  tree,  common  161 

Boakod  hn7.«l  15H2 
Bean  of  Calabar,  ordoal  ttOK 

Bean  of  St.  Ignatius  478 

Bearberrv  878 

Bear's- foot  1608 

Beaver  tree  642 
Bebeeria,i)reparationof  1061 

Bel>eeriaj  suliihas  1061 

Bebeeric  acia  674 

Bebeerin  or  bcbceria  674 

Bebeoru  bark  673 

Beceabunga  1719 

Bodeguar  1542 

Bedford  spring  water  140 

Bee,  common  246 

Boe-bread  (note)  657 

Beech-drops  1062 

Beefs  marrow  soap  776 

Beer  890 

Beet  sugar  754 

Bela?  fructus  168 

Belgaum  walnut  oil  1527 

Belladonna  leaf  109 

Belladonna  root  109 

Belladonnse  folium  169 

Belladonnae  radix  169 

Belladonnin  170 

Beluga  476 

Ben,'^oil  of  1659 

Bencoolen  cloves  231 

Bendee  1009 
Bengal  cardamom  (note)  225 

Bengal  catechu  (note)  242 

Bengal  opium  (note)  633 

Bengal  quince  108 

Benic  acid  1659 

Benjamin  tree  173 

Benne  leaf  806 
Benne  oil                   614,  806 

lienzeno  1543 

Benzin  1543 

Benzinated  lard  (note)  1482 
Benzinated  solution   of 

alumina  1011 

Benzine  1543 

Benzoate  of  ammonia  1011 

Benzoate  of  soda  1542 

Benzoated  lard  1484 

Benzoe  amygdaloides  173 

Benzoe  in  sortis  173 

Benzoic  acid  954 

Benzoin  172 

Benzoin,  flowers  of  955 

Benzoin,  odoriferum  1543 

Benzoine  688 

Benzoinum  172 

Benzole  1543 

Benzonitril  955 
Benzyl  688,  956 
Berberin  or  berberina 

175,  470,  1575 

Berberin  tree  1575 

Berberis  174 

Berberis  arista ta  175 

Berberis  Canadensis  175 

Berberis  lycium  175 

Berberis  vulgaris  175 

Bcrbina  176 

Bcrgaraot  pear  essence  1697 


Bertholletla  exeelsa  1 549 
Bostueh«r*  tincture  of 

iron  (note)  1401 

Betel  1687 

Betel-nut  241,  1686 

Betel-nut  (note)  248 

Bethelsdorp  aloes  90 

Betonica  omeinalis  1546 
Betonv,  wood  1545 

Betulaalba  1545 

Betula  lenta  420,  1807,  1546 
Betula  pa])yracea  1515 

Betulin  1545 

Bevilaoqua  1611 

Bezoar  1545 

Bibasic   phosphate    of 

soda  1399 

Bibasic  phosphoric  acid  60 
Biboratc  of  ammonia  1549 
Bi borate  of  soda  817 

Bibromide  of  mercury  1550 
Bicarbonate  of  ammo- 
nia 1545 
Bicarbonate  of  potassa  1341 
Bicarbonate  of  soda  1393 
Bicarbonate  of  soda  loz- 
enges 1481 
Bichloride  of  carbon  1566 
Bichloride  of  ethyl  1-564 
Bichloride  of  ethylen  1503 
Bichloride  of  mercury  1199 
Bichloride  of  methyl  1504 
Bichromate  of  potassa  695 
Bicolorata  (cinchona)  294 
Bicyanide  of  mercury  1209 
Bidens  bipinnata  1546 
Bigaradia     myrtifolia 

(note)  158 

Bignonia  catalpa  1558 

Bignonia  sempervirens  421 
Bi'late  of  soda  1067 

Bilifulvin  1067 

Bilin  1007 

Biliverdin  1667 

Biniodide  of  mercury  1210 
Binoxalate  of  potassa 

1665,  1666 
Biracemate  of  potassa 

(note)  893 

Birch,  European  1545 

Birch,  sweet  1545 

Bird-limo  423,  1546 

Bird-manure  1606 

Bisenna  1641 

Bismuth  177 

Bismuth  and  ammonia, 

citrate  of  1245 

Bismuth,  carbonate  of  1062 
Bismuth  lozenges  1479 

Bismuth,  magistery  of  1066 
Bismuth,   preparations 

of  1062 

Bismuth,  purified  1067 

Bismuth,  subcarbonate 

of  1062 

Bismuth,  subnitrate  of  1064 
Bismuth,  teroxide  of  177 
Bismuth,  valerianate  of  1718 
Bismuthi  carbonas  1062 

Bismuthi  subcarbonas    10C2 
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Bismuthi  subnitras  1064 
Bisniuthi  valerianas  1718 
BJsnmthio  acid  177 

Bisimithum  177 

Bisiiiuthum  album  1064 

Bismuth  uin     purifica- 

tum  1067 

Bistort  1546 

Bisulphate  of  potassa  1547 
Bisulphato  of  quinia  1378 
Bisulphide  of  carbon  1547 
Bisulphite  of  lime  1704 

Bisulphites  1704 

Bisul})huret  of  carbon  1547 
Bisulphuret  of  iodine  1423 
Bisulphuretof  mercury  1218 
Bitartrate  of  potassa  696 
Biting  stone-crop  1693 

Bitter  almond  115 

Bitter  almond  water  1038 
Bitter  almonds  117 

Bitter  ash  721,  1548 

Bitter  bush  388 

Bitter  candytuft  1615 

Bitter  cucumber  325 

Bitter  orange  peel  157 

Bitter  polygala  694 

Bittera  fcbrifuga  1548 

Bittersweet  368 

Bitumens  1673 

Bituminous  coal  218 

Bixa  orellana  1535 

Bixin  1535 

Black  alder  716 

Black  antimony  131 

Black  ash  819 

Black  birch  1545 

Black  cantharis  215 

Black  catechu  241 

Black  cyanide  of  potas- 
sium 1352 
Black  draught  1232 
Black  drink  1616 
Black  drop  950 
Black  flux  698 
Black  haw  1719 
Black  hellebore  448 
Black  ipecacuanha  (note) 

496 
Black  lead  1557 

Black  mercurial  lotion  1277 
Black  mustard  808 

Black  mustard  seeds  809 
Black  nightshade  368 

Black  oxide  of  copper    1579 
Black  oxide  of  manga- 
nese 543 
Black  oxide  of  mercury 

(note)  1216 

Black  pepper  675 

Black  poplar  1679, 1680 

Black  poppy  627 

Black  salts  699 

Black  snakeroot  260,  1689 
Black  spleenwort  1540 

Black  spruce  863 

Black  sulphuret  of  mer- 
cury (note)  1219 
Black  walnut  505 
Black  wash            1206,  1276 


Blackberry                  _  747 
Blackberry,    aromatic 

syrup  of  (note)  747 
Blackberry  root        746,  747 

Black-oak  bark  724 

Bladder-senna  1576 

Bladder-wrack  1598 

Blancards  pills  1328 

Blanc-fix  167 
Blaud's     ferruginous 

pills  1327 

Blazing  star  86 
Bleaching  of  gum  (note)  12 

Bleaching  powder  193 

Blende  902 

Blessed  thistle  1560 

Blistering  cerate  1077 

Blistering  cloth  1079 

Blistering  liquid  1235 

Blistering  paper    1079,  1083 

Blistering  plaster  1077 

Blisters,  use  of  213 

Block  tin  1712 

Bloodroot  769 
Bloodroot,    syrup     of 

(note)  771 

Bloodweed  1538 

Blooming  spurge  390 

Blue  cohosh  1558 

Blue  flag  499 

Blue  gentian  424 

Blue  mass  1328 

Blue  pill  1328 

Blue  stone  354 

Blue  vitriol  354 

Bog-bean  1640 

Bogota  bark  289 

Bogota  bark  (note)  291 

Boheic  acid  1709 

Bole  Armenian  1549 

Boles  1549 

Boletus  fomentarius  1525 

Boletus  igniarius  1524 

Boletus  laricis  1524 

Boletus  ribis  1525 

Boletus  ungulatus  1525 

Bolus  Veneta  1718 

Bombay  catechu  (note)  242 

Bondou  gum  (note)  8 

Bone  655 

Bone-ash  655 
Bone-black                219,  655 

Bone-black,  artificial  224 

Bone-earth  655 

Bone-oil                       '  1589 
Bone-phosphate  of  lime 

656,  1071 

Boneset  389 
Bone-spint                107,  219 

Bonplandia  trifoliata  124 

Boracic  acid  817 

Boracic  acid,  native  816 
Boracic  acid  soluble  cream 

of  tartar  817 

Borage  1549 

Borago  oflScinalis  1549 

Borate  of  ammonia  1549 

Borate  of  soda  814 

Borax  814 

Borax,  artificial  816 


Borax,  glass  of  816 

Borax,  octohcdral  817 

Borax,  prismatic  817 

Bordeaux  turpentine  865 

Borneo  camphor  204 

Boron  817 

Boswellia  serrata  1660 

Botany  Bay  kino  512 

Boudin's  solution  27 

Boullay's  filter  932 

Bouncing  bet  1690 

Boundou  1526 

Box  plant  1551 

Brake,"  common  1540 
Bran                           397,  399 

Brandy  836 

Brandy  mixture  1287 

Brasiletto  1549 

Brasilin  1649 

Brass  903 

Brassica  campestns  1576 

Brayera  178 
Bvayera  anthelmintica    178 

Brazil  nuts  1549 

Brazil  wood  1549 

Brazilian  sarsaparilla  780 

Bread  399 

Breadfruit  tree  550 

Breselin  1549 

Brian9on  manna  863 
Brian9on  manna  (note)   546 

Brighton  water  140 

Brimstone  844 
British  barilla          819,  821 

British  gum  119 

British  oil  619 

British  vinegar  16 

Brittle  gum  (note)  9 

Broad-leafed  laurel  1626 
Bromide  of  ammonium    112 

Bromide  of  carbon  181 

Bromide  of  iron  1550 

Bromide  of  potassium  1348 

Bromides  of  mercury  1550 

Bromine  179 
Bromine,  chloride  of 

181,  1563 

Brominii  chloridum  1563 

Brominium  179 

Bromum  179 

Brooklime  1719 

Broom  792 

Broom,  Spanish  1698 

Broom-rape  1662 

Broorn-tops  792 

Broussonetia  tinctoria  1599 
Brown  mixture  1286,  1732 
Brucea  antidysenterica  126 
Brucia                        126,  576 

Bryonia  alba  1550 

Bryonia  dioica  1550 

Bryonin  1550 

Bryony  1550 

Bryoretin    .  1550 

Bubon  galbanum  413 

Bucharian  rhubarb  733 
Bucharian    rhubarb 

(note)  786 

Buohu  182 

Buckbean  1640 
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Buckthorn 

728 

Hiickthorn  juice 

727 

Uiu-kwlieut 

1647 

BUIMIU 

L'«;j 

liu^rlo,  rotumon 

l.VJfi 

Buf?U"-wot'd 

f).H»i 

Bu:(li>!»s 

1582 

Buliiln  (note) 

448 

Biinsi>n'!i   gns   burnor, 

modi  tied  by  Griffin 

921 

Bur<iofk 

621 

Burfjiiiidy  pitch 

677 

Buriiuiuly  pitch  plaster 

1110 

Biirincsi*  nnphthii 

1075 

Burnett's  disinfecting 

fluid 

1275 

Burninjr  bush 

88f] 

Burnt  Ilium 

1009 

Burnt  hartshorn 

\mi 

Burnt  sit^nna 

1(>94 

Burnt  sponcjG 

]f)!>9 

Burnt  unibcr 

1716 

Burscra  gummifcra 

1556 

Bush  honeysuckle 

1588 

Butea  frondosa  (note) 

612 

Buiea  gum  (note) 

612 

Butter  of  antimony 

1241 

Butter  of  cacao 

620 

Butter  of  zinc 

1509 

Buttercup 

725 

Butterfly-weed 

152 

Butternut 

605 

Button  bush 

1561 

Button  snakoroot  1590 

1630 

Butyl  hydride 

1675 

Butyrate  of   ethylic 

ether 

1596 

Butyric  acid 

1596 

Butyric  ether 

1596 

Butyric  fermentation 

1696 

Bulyrin 

581 

Buxus  scmpervirens 

1551 

Byttera  febrifuga 

1648 

Caballine  aloes  93 

Cabbage  rose  petals  741 

Cabbage-tree  bark  1551 

Cacao  620 

Cacao  butter  620 

Caohibou  1556 

Cactus  grandiflora  1661 

Cade,  oil  of  1659 

Cadmii  iodidum  184 

Cadmii  sulphas  1068 

Cadmium  183 

Cadmium,  iodide  of  184 
Cadmium,   preparation 

of  1068 

Cadmium,  sulphate  of  1068 

Ca»notU8  886 

Csesalpina  Brasiliensis  1549 

Cassal pi  na  crista  1549 

Ciesal|)ina  echinata  1549 

Cffiisalpina  sappan  1549 

CafTea  185 

CaflTeic  acid  186 

Cafl'ein  or  caffeia  186 

Cafftiin,  arscniate  of  189 


Caifein,  citrate  of  180 

(7afl('«t-tannic  acid  1H6 

Ciihinca  1651 

Cahincic  acid  1652 

Cajeput  tiil  698 

Cajeputeno  593 

Cako  cuUH'hu  (note)  241 
Cake  cochineal  (note)  818 
Cake  sattron  847 

Calabar  bean  668 

Calamina  1552 

Calamina  prtcparata  1668 
Calamine  1552 

Calamine  cerate  (note)  1083 
Calamine,  prepared  1563 
Calamus  189 

Calamus  aromaticus  190 
Calamus  draco  1589 

Calamus,  fluid  extract  of 

(note)  190 

Calamus  rotang  1589 

Calcii  chloridum  191 

Calcii  sulphurelum  1705 
Calcination  935 

Calcined  magnesia  1280 

Calcined  mercury  1214 

Calcis  carbonas   praeci- 

pitJita  1069 

Calcis  chlorata}  liquor  1247 
Calcis  chloridum  193 

Calcis  hydras  1070 

Calcis  hypochloris  193 

Calcis  hyposulphis  1614 

Calcis  phosphas  praeci- 

pitatji  1070 

Calcis  sulphas  1701 

Calcium  191 

Calcium,  chloride  of  191 
Calcium,  iodide  of  1621 

Calendula  officinalis  1553 
Caiendulin  1553 

Calico-bush  1626 

California  nutmeg  (note)  670 
Calisava  bark  280 

Calisaya  bark  (note)  281 
Calisaya   bark,  light 

(note)  '  282 

Calisava  bark,  Peruvian 

rnote)  284 

Calisaja  barks,   false 

(note)  282 

Calisaya  of  New  Gra- 
nada (note)  292 
Callicocca  ipecacuanha  494 
Callitriche  verna  1654 
Calomel  1204 
Calomel,  iodides  of  1623 
Calomel  pill,  compound  1322 
Calomel,  precipitated  1206 
Calomelas  1204 
Calophvllum     inophyl- 

lum  '  1706 

Calophyllum  tacamaha- 

ca  1706 

Calotropis  gigantea  1664 
Calotropis  niadarii  In- 

dico-orientalis  1554 

Calumba  197 

Calumba  root  197 

Calumbae  radix  197 


Calx 

192 

Calx  chlorata 

198 

Calx  chlorinata 

198 

Cam  wood 

1564 

Cam  bug  ia 

417 

Cambogia  gutta  (note)  419 
Camellia  sasanqua  1708 

Camphene  203 

Camphol  (note)  204 

Cam|ihor  201 

Camphor,  artiflcfal  616 

Camphor  liniment  1234 

Camphor  liniment,  com- 
pound 1235 
Camphor,  oil  of  594 
Camphor  oil  (note)  204 
Camphor  oi  ntment  (note)2'K5 
Cam{)hor  tea  206 
Camphor  water  1039 
Camphora  201 
Camphora  ofllicinarnm  201 
Camphorate  of  quinia  298 
Camphorated  acetic  acid 

(note)  952 

Camphorated  soap  lini- 
ment 1237 
Camphorated     tincture 

of  opium  1471 

Camphorated     tincture 

of  soap  1236 

Camj)horic  acid  203 

Canada  balsam  861,  865 

Canada  flcabane  386 

Canada  pitch  678 

Canada  snakeroot  151 

Canada  turpentine  861,  865 
Canarium  commune  376 
Canary  seed  1554 

Canary  weed  1633 

Cancer-root  1662 

Candytuft,  bitter  1615 

Cane  brimstone  845 

Cane  sugar  755 

Canella  207 

Canella  alba  207 

Canella  alba  bark  207 

Canellse  albae  cortex  207 
Canna  208 

Canna  achiras  208 

Canna  edulis  208 

Canna  speciosa  208 

Canna  starch  208 

Cannabcne  (note)  894 

Cannabin  894 

Cannabis  Indica  208,  392 
Cannabis  sativa  392 

Cantharidal  collodion  1088 
Cantharidea)  209 

Cantharides  209 

Cantharides  plaster  1077 
Cantharidia  211 

Cantharis  209 

Cantharis  seneas  215 

Cantharis  albida  215 

Cantharis  aszelianus  215 
Cantharis  atrata  215 

Cantharis  cinerea  214 

Cantharis  nuirginata  214 
Cantharis  melcena  215 

Cantharis  Nuttalli  215 
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Cantliaris  politus  21  fl 

Cantharis  vesicatoria  209 
Cantharis  vittata  214 

Cantharis  vuhierata  215 
Caoutchouc  1554 

Caoutchouc,  vulcanized  1555 
Cap  cement  829 

Cape  aloes  89,  90 

Cape  gum  9 

Cape  satt'ron  348 

Caper  plant  1659 

Caper-hush  1556 

Caphopicrite  737 

Capnomor  341,  680 

Capparis  spinosa  1556 

Capri  fication  407 

Caproyl  hydride  1675 

Capryl  hydride  1675 

Capsici  fructus  215 

Capsicin  216 

Capsicum  215 

Capsicum  annuum  216 

Capsicum  baccatum  215 

Capsicum  fastigiatum  216 
Capsicum  fruit  215 

Capsicum  frutescens  216 
Capsulsescic  acid  1523 

Capsules  of  ether  993 

Capsules  of  gelatin  1602 
Carabaya  bark  (note)  283 
Caracas  kino  511 

Caracas  sarsaparilla  780 
Caramania  gum  1 556 

Caramel  759 

Caranna  1556 

Caraway  230 

Caraway  fruit  230 

Caraway  water  1040 

Carbazotate  of  ammo- 
nia 1557 
Carbazotate  of  iron  1557 
Carbazotic  acid  1557 
Carbo  218 
Carbo  animalis  219 
Carbo   animalis    purifi- 

catus  1073 

Carbo  ligni  222 

Carbohydrogens  219 

Carbolic  acid  37 

Carbon  218 

Carbonate  of  ammonia  107 
Carbonate  of  baryta  167 
Carbonate  of  bismuth  1062 
Carbonate  of  iron  and 
manganese,  saccha- 
rine 1638 
Carbonate  of  iron,  pills 

of  1326 

Carbonate  of  iron,  pre- 
cipitated 1190 
Carbonate  of  iron,  sac- 
charine                        1169 
Carbonate  of  iron  with 

sugar  1169 

Carbonate  of  lead  686 

Carbonate  of  lime  218 

Carbonate  of  lime  (chalk) 

345 
Carbonate  of  lime,  pre- 
cipitated 1069 


Carbonate  of  lithia  581 

Carbonate  of  magnesia    536 
Carbonate  of  magnesia, 

solution  of  1258 

Carbonate    of    manga- 
nese 1637 
Carbonate  of  potassa      1338 
Carbonate     of    potassa 

from  pearlash  1338 

Carbonate    of    potassa, 

impure  698 

Carbonate    of    potassa, 

pure  1340 

Carbonate  of  soda  818 

Carbonate  of soda, dried  1096 
Carbonate  of  zinc  1508 

Carbonate  of  zinc,  na-   • 

tive  1552 

Carbonate  of  zinc,  pre- 
cipitated 1508 
Carbonated  waters   138,  139 


Carbonic  acid 

1035 

Carbonic  acid  water 

1033 

Carbonic  oxide 

1557 

Carburet  of  iron 

1557 

Carburet  of  sulphur 

1547 

Cardamine  pratensis 

1557 

Cardamom 

224 

Cardamomum 

224 

Cardamomum  longum 

225 

Cardamomum  majus 

225 

Cardamomum  medium 

225 

Cardamomum  minus 

225 

Cardinal  flower 

535 

Cardol 

1531 

Carduus  benedictus 

1560 

Carduus  marianus     . 

1560 

Caribaean  bark 

293 

Carminative,     Dalby's 

(note) 

539 

Carpiinatives 

3 

Carmine 

319 

Carrainic  acid 

819 

Carnation 

1588 

Carnauba 

249 

Carolina  jasmine 

421 

Carolina  pink 

832 

Carotu 

227 

Carotin 

228 

Carpathian  balsam 

862 

Carpobalsamum 

1541 

Carrageen 

259 

Carragecnin 

259 

Carrara  marble 

652 

Carron  oil 

1234 

Carrot  ointment  (note] 

229 

Carrot  root 

228 

Carrot  seed                227 

,228 

Carthagena  barks 

288 

Carthagena  ipecacuanha  495 

Carthamic  acid 

229 

Carthamine 

229 

Carthamus 

229 

Carthamus  tinctorius 

229 

Carui  fructus 

230 

Carum 

230 

Carum  carui 

230 

Carvacrol 

1304 

Carvene 

1304 

Carvol 

1304 

Carya  (hickory)  1557 

Carya  alba       "  1558 

Carya  amara  1558 

Carya  glabra  1558 

Carya  microcarpa  1558 

Carya  olivaeformis  1558 

Carya  sulcata  1558 

Carya  tomentosa  1558 

Caryophyllatae  radix  426 

Caryophyllic  acid  1305 

Caryophyllin  232 

Caryophyllura  230 

Caryophyllus  230 
Caryophyllusaromaticus231 
Cascarilla                   233,  263 

Cascarilla  bark  233 

Cascarillae  cortex  2:!3 

Cascarillin  235 

Casein  399 

Cashew  nut  1531 

Cassava  858 
Cassia                         312,  316 

Cassia  acutifolia  797 

Cassia  -^thiopica  798 

Cassia  Brasiliana  233 

Cassia  buds  314 

Cassia  caryophyllata  1582 

Cassia  elongata  797 

Cassia  fistula  235 
Cassia  lanceolata  (note)  798 

Cassia  lignea  312 

Cassia  Marilandica  237 

Cassia  obovata  797 

Cassia  obtusata  797 

Cassia  ovata  798 

Cassia  pulp  235 

Cassia,  purging  235 

Cassia  senna  797 

Cassias  pulpa  235 

Cassina  1616 

Cassumuniar  1725 
Cassuvium  pomiferum  1531 

Cast  iron  402 

Castanoa  1558 

Castanea  pumila  1558 

Castile  soap  776 

Castillon's  powders  1073 

Castor  237 

Castor  fiber  238 

Castor  oil  608 

Castoreum  237 

Castorin                 '  239 

Cat  thyme  1710 

Catalpa  cordifolia^  1558 

Catalpa  tree  1558 

Cataplasma  carbonis  1075 

Cataplasma  conii  1075 

Cataplasma  ferment!  1075 

Cataplasma  lini  1075 

Cataplasma  sinapis  1076 
Cataplasma  sodse  chlo- 

ratfe  1076 

Cataplasmata  1075 

Cataplasms  1075 

Cataria         '  240 

Catawba  brandy  836 

Catawba  grape  891 

Catawba  tree  1558 

Catawba  wine  891 

Catch-fly  1694 
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Cutochu  240 

Ctttocliu  loz<'nj»P8  1475* 

Culuchu,  <itHi-inul  (note)  241 
CiiUtfhu  |>ulli«iiiiii  24U 

Ciiteohu  |iiilli<luin  (note)  2A2 
Cutocluiic-  HCtd  244 

Cntuohuiu  ucid  (note)  248 
Catttfhiiin  24  ^5 

Ctiteeliuin  (note)  244 

Catechus,  nun-utfioinnl  242 
Cuu-chu-tuniiiu  ucid  244 
Culharlic  clyster  lll(i 

Cuthurtics  2 

Calharlin  237,  728,  801 

Crttharlocttrpus  tistula  2:jr) 
(.'uthurtogtMiic  acid  802 

Cathartu-mannite  802 

Catmint  240 

Catnep  240 

Caucasian   insect   pow- 
der 1619 
Caniophyllum      tbalic- 

troides  1558 

Cauiitic  collodion  1088 

Caustic  potassa  1334 

Caustic  soda  1391 

Caustics  2 

Cuusticum     commune 

ncerrinium  1335 

Causticum     commune 

mitius  1836 

Cayenne  cinnamon  316 

Cayenne  pepper  215 

Ceanoihus  Americanus  1559 
Cedar  apples  508 

Cedar  oil  (note)  509 

Cedar,  red  608 

Cedrin  1559 

Cedron  155't 

Celandine  1561 

Celaslrus  scandens  1560 

Cements  929 

Centaurea  benedicta  1560 
Centaurin  1560 

Centauriura  1560 

Centaury,  American  751 
Centaury,  Eurojwan  1560 
Centesimal  alcohol  me- 
ter 913,  1753 
Centigrade  thermome- 
ter 1754 
Cepa  1661 
Cephaelis  ipecacuanha  494 
Cephalanthus    occiden- 

talis  1561 

Cera  alba  245,  246 

Cera  flava  245 

Cerain  247 

Cerasin  (note  10,  11)  1542 
Cerasus  lauro-cerasus  622 
Cerasus  serotina  717 

Cerasus  Virginiana  717 

Cerata  1076 

Cerate  of  cantharides  1077 
Cerate  of  carbonate  of 

zinc  1083 

Cerate  of  extract  of  can- 
tharides 1080 
Cerate  of  lard  1077 
Cerate  of  Spanish  flies   1077 


Cerate  of  tubacotata  of 

lead  1081 

Cerate,  Kimplo  1077 

Cfrule,  t'pormaceti  1080 

Ceratcd   glass   of  anti- 
mony 1601 
Cerat(!S  1076 
Ceratum  ndipis  1077 
Cerutumcaluminie  (note) 

1083 
Ceratum  cantharidis  1077 
Ceratum  cetacei  1080 

Ceratum   extracti    can- 
tharidis 1080 
Ceratum    plumbi    sub- 

acetatis  1081 

Ceratum  rcsinsa  1081 

Ceratum  resinie  compo- 

situjn  1082 

Ceratum  sabina)  1082 

Ceratum  saponis  1082 

Ceratum  simplex  1077 

Ceratum  zinci  carbona- 

tis  1083 

Cereus,  night-blooming  1551 
Cerevisiaj  fermentum  399 
Cerii  oxalas  250 

Cerin  247 

Cerite  250 

Cerium  2^50 

Cerium,  nitrate  of  251 

Cerium,  oxalate  of  250 

Cerolic  acid  (note)  247 

C<!rotine  (note)  247 

Ceroxylon  Andicola  249 
Ceroxylon  carnauba  (note) 

249 
Ceruse  686 

Cerussa  686 

Cerussa  acetata  684 

Cervus  elaphus  1607 

Cervus  Virginianus  1607 
Cetaceum  252 

Cetic  acid  252 

Cetin  252 

Cetraria  253 

Cetraria  Islandica  253 

Cetraric  acid  254 

Cetrarin  253 

Cetyl  252 

Cetyiic  alcohol  252 

Cevadic  acid  751 

Cevadilla  750 

Ceylon  cardamom  (note)  225 
Ceylon  cinnamon  316 

Ceylon  gamboge  (note)  419 
Ceylon  moss  1598 

Chajrophyllum  sativum  1536 
Chalk  345 

Chalk  as  a  ferment  (note)  346 
Chalk  mixture  1284 

Chalk,  prepared  1072 

Chalybeate  bread  1183 

Chalybeate  plaster  1107 

Chalybeate  waters  138,  140 
Chamiodrys  1710 

Chamtemelum  129 

Chamtepitys  1526 

Chamomile  127 

Chamomile,  German       656 


Chamomile,  wild  840 

Chanoul  222 

Charcoal,  animal  219 
Charcoal  filtering  paper  917 

Charcoal  |>oulticti  1076 

Charcoal,  pure  218 

Charcoal  quilt  228 

(yharcoul  respirator  224 

Charpie  163i 

('liarta  epispastica  I08<t 

Charta)  1083 

Chaulmoogra  l<i06 

Chocki^r-bcrry  1644 

Cheoe-rennet  1600 

Chelre  cancrorum  1683 

Chelerythrin  1561 

Chelidonic  ucid  1561 
Chelidonin  or  cbclido- 

nia  1561 
Ch(;lidoninic  acid  1561 
Chelidonium  glaucum  631 
Chelidonium  majua  1561 
Chelidoxanthin  1561 
Chelone  glabra  1561 
Cheltenham  salt,  artifi- 
cial 1562 
Cheltenham   water 

(chalybeate)  140 
Cheltenham    water 

(pure  saline)  140 

Chemical  food  (note)  1187 

Chemical  operations  930 

Chenopodium  255 
Chenopodium  ambrosi- 

oides  255 
Chenopodium      anthel- 

minlicum  255 

Chenopodium  botrys  256 

Cherry  birch  1546 

Cherry-laurel  leaves  522 

Cherry-laurel  water  1048 

Chervil  1536 

Chestnut  oak  723 
Chian  turpentine     864,  866 

Chicory,                   860,  1568 

Chiendent  1714 

Chillies  216 

Chimaphila  256 

Chimaphila  maculata  256 

Chimaphila  umbelluta  256 

Chimaphilin  257 

China  root  778 

China  wax  (note)  247 

Chinese  camphor  202 

Chinese  cinnamon  816 

Chinese  galls  (note)  415 

Chinese  rhubarb  782 

Chinese  sugar  cane  1697 

Chinidine  295 

Chinoidine  1376 

Chinquapin  1558 

Chiococca  anguifuga  1551 

Chiococca  densifolia  1551 

Chiococca  raceniosa  1551 

Chirayta  258 

Chiretta  or  Chirata  258 

Chironia  angularis  752 

Chironia  centuurium  1560 

Chloral  1507 

Chloral,  hydrate  of  1507 
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Chlorate  of  potassa 
Chlorate  of  potassa  lo- 
zenges 1481 
Chlorate  of  quinia  298 
Chlori  liquor                    1040 
Chloric  ether          998,  1409 
Chloride  of  ammonium   109 
Chloride  of  arsenic,  so- 
lution of                      1562 
Chloride  of  barium         1060 
Chloride  of  barium,  so- 
lution of                       1243 
Chloride  of  bromine 

181,  1563 
Chloride  of  calcium         191 
Chloride  of  calcium,  so- 
lution of  1245 
Chloride  of  ethvl  1(>47 
Chloride  of  gold              1604 
Chloride  of  gold  and  so- 
dium                             1604 
Chloride  of  iron              1170 
Chloride  of  iron,  tinc- 
ture of                           1459 
Chloride  of  lime      _  193 
Chloride  of  magnesium  1563 
Chloride  of  mercury  and 

quinia  1563 

Chloride  of  potassa,  so- 
lution of  1563 
Chloride  of  silver  1563 
Chloride  of  soda,  solu- 
tion of                          1271 
Chloride  of  sodium  828 
Chloride  of  tin                 1563 
Chloride  of  zinc              1509 
Chloride  of  zinc,  solu- 
tion of                          1274 
Chlorinated  ana3sthetic 

compounds  1563 

Chlorinated    chlorohy- 

dric  ether  1564 

Chlorinated  lime  193 

Chlorinated  lime,  solu- 
tion of  1247 
Chlorinated  magnesia, 

solution  of  1568 

Chlorinated   muriatic 

ether  1564 

Chlorinated  soda,  solu- 
tion of  1271 
Chlorine  1042 
Chlorine  poultice  1076 
Chlorine  water  1040 
Chloroaurate  of  ammo- 
nia 1603 
Chlorocarbon  1566 
Chlorodyn  (note)  1005 
Chloroform  995 
Chloroform,   alcoholic 

solution  of  (note)        1410 
Chloroform,  commercial 

258 
Chloroform,  methylic  997 
Chloroform,  solubility  of 

the  alkaloids  in  (note)  999 
Chloroformum  995 

Chloroformum  purifica- 

tum  995 

Chloroformum  venale      258 
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and  caffein  186 

Chlorogenic  acid  186 

Chlorohydric  acid  50 

Chlorom'ethyl  1564 

Chlorophyll  (note)  374 

Chocolate  '  620 

Chocolate  nuts  620 

Choke-cherry  717 

Cholagogues  2 

Cholalic  acid  1667 

Choleic  acid  1667 

Cholepyrrhin  1667 

Cholesterin  1667 

Cholic  acid  1667 

Cholin  1668 

Cholinic  acid  1667 

Choloidic  acid  1667 

Chondrus  259 

Chondrus  crispus  259 

Christmas  rose  449 

Chromate  of  potassa  695 
Chrome  1568 

Chrome  green  1568 

Chrome  yellow  1568 

Chromic  acid  44 

Chromium  1568 

Chromium  alum  695 

Chrysanthemum    par- 

thenium  129,  1683 

Chrysen  615 

Chrysophane  737 

Chrysophanic  acid  737 

Chrysophyllum  glycy- 

phlaium  1644 

Chrvsoretin  802 

Chulariose  754,  761 

Church  Hill  alum  water  140 
Churrus  394 

Cicer  ariotinum  1663 

Cichorium  endivia  1568 
Cichorium  intvbus  860, 1568 
Cicindela        '  209 

Cicuta  327 

Cicuta  maculata  1569 

Cicuta  virosa  1568 

Cider  896 

Cimicifuga  260 

Cimicifuga  racemosa  260 
Cimicifuga  serpentaria  260 
Cimicifugin  261 

Cincholin  (note)  302 

Cinchona  262 

Cinchona  acutifolia  263 

Cinchona  amygdalifolia  272 
Cinchona  asperifolia  272 
Cinchona  australis  272 

Cinchona  bark  262 

Cinchona  Boliviana  270 
Cinchona  caduciflora  272 
Cinchona  Calisaya  266 

Cinchona  Calisaya,  var. 

morada  270 

Cinchona  Candollii  267 

Cinchona  Carabayensis  272 
Cinchona  cava  263 

Cinchona  Chomeliana  272 
Cinchona  cinorea  268 

Cinchona  Condaminea  267 
Cinchona  cordifolia  266,  270 


nchona  crassifolia  272 
nchona  dichotoma  272 
nchona  erythroderma 

268 
nchona  excelsa  294 

nchona  flava  262 

nchona  glandulifera  2  1 
nchona  hirsuta  271 

nchona  Humboldtiana271 
nchona  Josephiana  266 
nchona  lanceolata  271 
nchona  lancifolia  267,270 
nchona  lucumsefo- 
lia  267,  271 

nchona    macroca- 
lyx  267,  272 

nchona  macrocarpa  263 
nchona  magnifolia  263 
nchona  micrantha  267 
nchona  Mutisii  272 

nchona  Muzonensis  272 
nchcma  nitida  271 

nchona  oblongifolia 

263,  266 
nchona  officinalis  262,  267 
nchona  ovalifolia  271 

nchona  ovata        268,  270 
nchona   pahudiana 
(note)  272 

nchona  pallida  262 

nchona  pelalba  272 

nchona  Pitayensis  267, 271 
nchona  pubescons  271 

nchona  purpurascens  272 
nchona  purj)urea  271 

nchona  rotundifolia  272 
nchona  rubra  262 

nchona  scrobiculata  269 
nchona  stenocarpa  263 
nchona  succirubra  268 
nchona,  testing  of  262,  306 
nchona  trees;,  trans- 
planting of  (note)  263 
nchona  villosa  272 

nchonaj  flavije  cortex  262 
nchonae  pallidas  cortex  262 
nchonae  rubrse  cortex  262 
nchonia  295,  300 

nchonia,  kinate  of  295,  303 
nchonia,  sulphate 
of  301,1084 

nchonise  sulphas  1084 

nchonic  acid  303 

nchonic  red  296 

nchonicia  295,  303, 1376 
nchonicine  295,  303 

nchonidia  295,  302 

nchonidine  295,  302 

nchonine  294 

ncho-tannic  acid  297 

nchovatin  (note)  279,  295 
nnabar  1218 

nnabaris  1218 

nnamein .  164 

nnamic  acid  164,  596 

nnamomi  cortex  312 

nnamomum  312 

nnaraomum  aromati- 
cum  314 

nnamomum  cassia       314 
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Cinnaraomum  cuHlii- 

Clarifloation 

920 

wan                       814, 

158.-* 

Clarified  honey 

1280 

Cinnamnmum  Kimnift 

814 

(Marry 

707 

Cinniiiiioiuiiiii  Lourcirii  814 

Claviceps  purpurea 

880 

Ciiiiminomum  nitiduin 

814 

Cleansing  of  vosaeU 

939 

Ctnnuinoiiium  rubrutn 

814 

Cleavers 

1()0(J 

Ciiinninoinum  sintoc 

814 

Cl<Hnatino 

1570 

CinnaiMonmin  tumala 

814 

Clematis  crispa 

1570 

Ciniiuinuinutn  ZeylunU 

Clematis  erecUi 

1570 

cum 

813 

Clematis  flammula 

1570 

Cinniimon 

812 

C'lonuitis  viorna 

1570 

Cinnainun,  bark  of 

812 

Clematis  Virginica 

1570 

Cinnamtin  h-af  oil  (note)  318 

CHematis  vitalba 

1570 

Ciniuuiuin  siu't 

313 

climbing  statt'-tree 

1560 

Ciniminoti  water 

1042 

(Moudberry 
Clove  bark 

746 

Cinnainvl 

69« 

1582 

Ciniminyl,  hydruret  of  164 

Clove  piuk 

1588 

(Mnquofoil 

1080 

Cloves 

230 

Circulatory  displace- 

Club-moss 

635 

ment 

930 

Clutia  cascarilla 

234 

Cissainpolina 

6()0 

Clutia  Eluteria 

233 

Cissampcios  glahcrrima  6G0 

clyster,  cathartic 

1116 

Cissampelos  pareira 

ti«0 

Clysters 

1115 

Cistus  Canadensis 

448 

Ctiicin 

1560 

Cistus  Croticus 

1(!27 

Ciiicus  benedictus 

1500 

Cistus  ladaniferus 

l(i27 

Cnicus  marianus 

1500 

Cistus  laurifoliu8 

1027 

Coal-flsh 

599 

Citrate  of  bismuth  and 

Coal-gas  liquor 

107 

ammonia 

1244 

0<>ul-iuiphtha         1543 

1571 

Citrate  of  bismuth  anc 

Coal-tar 

1570 

ammonia,  solution  of  1243 

Coal-tar  acids 

1570 

Citrate  of  cattein 

189 

Coal-tar  alkaloids 

1570 

Citrate  of  iron 

1172 

Coal-tar  creasote 

39 

Citrate  of  iron  and  am- 

Cobalt blue 

1572 

monia 

1172 

Cobweb 

1572 

Citrate  of  iron  and  mag 

Coca 

1591 

nesia 

1569 

Cocaina 

1591 

Citrate  of  iron  and  qui 

Coca-tannic  acid 

1591 

nia 

1176 

Coccoloba  uvifera 

510 

Citrate  of  lithia 

1276 

Cocculus 

1573 

Citrate  of  magnesia, 

Cocculus  Indicus 

1573 

solid  (note) 

1260 

Cocculus lacunosus 

1573 

Citrate  of  magnesia,  so- 

Cocculus Levanticus 

1573 

lution  of 

1259 

Cocculus  palmatus 

198 

Citrate  of  potassa 

1844 

Cocculus  Plukenetii 

1573 

Citrate  of  potassa,  mix 

Cocculus  suberosus 

1573 

ture  of 

1268 

Coccus 

317 

Citrate  of  potassa,  solu 

Coccus  cacti 

317 

tion  of 

1268 

Coccus  llicis 

317 

Citrate  of  quinia 

298 

Coccus  lacca 

1027 

Citrate  of  soda 

1569 

Cochineal 

317 

Citric  acid 

45 

Cochinilin 

318 

Citrine  ointment 

1489 

Cbchlearia  armorncia 

146 

Citron 

526 

Cochlearia  officinalis 

1574 

Citrullic  acid 

661 

Cocin 

1575 

Citrullus  colocynthis 

825 

Cocinic  acid 

1575 

Citrus  acris 

626 

Cocoa 

620 

Citrus  aurantium 

157 

Cocoa-nut  butter 

1575 

Citrus  bigaradia 

158 

Coco-nut  oil 

1575 

Citrus  bigaradia  myrti 

Coco-nut  tree 

1575 

folia  (note) 

158 

Coco-olein 

1575 

Citrus  bigaradia  Sinen 

. 

Cocos  nucifera 

1575 

sis  (note) 

158 

(■od,  common 

599 

Citrus  decumana 

157 

Code!  a 

689 

Citrus  limetta 

592 

Cod-liver  oil 

598 

Citrus  limonium 

52(5 

Crelooline  polycarpa 
CoflVa  Araoica 

1575 

Citrus  inedica 

526 

185 

Citrus  vulgaris 

15» 

Coffee 

185 

Civet 

1569 

Coffee,  syrup  of 

189 

Claret 

8J3 

Cohesion  figures  (note)   611 

Cohobatioa 

1301 

Cohofch 

200 

Cohosh,  rod 

1522 

Cohosh,  white 

1522 

Coke 

218, 

1570 

Cola  acuminata 

1700 

Colchicoine  (note)  821,322 
Colchici  cormus  819 

Colchici  radix  819,  320 

Colchici  semen  319,  324 

Colchicia  or  colchicine  321 
Colchicia  or  colchicine 

(note)  321 

Colchicum  autumnalu  320 
Colchicum  corm  819 

Colchicum  root  819 

Colchicum  seed  819,  324 
Colchicum  varicgatum  1<)08 
Colcothar  65,  1186 

Cold  bath  143 

Cold  cream  1484 

Cold  seeds,  greater  1584 
Colic  root  1588 

Collecting  of  plants  909 

Collinsonia  Canadensis  1570 
Collodion  1085 

Ct)llodion,  cantharidal  1088 
Collodion,  caustic  1088 

Collodion,  ferruginous  1088 
Collodion,  flexible  1089 

Collodion,  glvcerrhized  1087 
Collodion,  iodized  1087 

Collodion,  preparations 

of  1085 

Collodion  with  cantha- 

rides  1088 

Collodium  1085 

Collodium  cum  cantha- 

ride  1088 

Collodium  flexile  1089 

Colloids  (note)  934 

Colocasia  esciilenta  550 

Colocynth  324 

Colocynth  pulp  324 

Colocynthidis  pulpa  824 
Colocynthin  825 

Colocynthis  824 

Cologne  water  1309 

Colomba,  U.  S.  1850  197 

Colombin  199 

Colophonic  acid  727 

Colophony  726,  865 

Coloquintida  825 

Colouring  principles  of 

plants,  changes  of  1618 
Colourless  iodine  (note)  1466 
Coltsfoot  1715 

Colubrina  575 

Columbic  acid  200 

Columbine  1530 

Columbo  197 

Columbo,  American  412 
Columbo,  false  200 

Columbo  wood  200 

Col  utea  arborescens  799,1 576 
Colza  oil  591,  1570 

Comfrey  1706 

Commercial  chloroform  258 
Commercial  muriatic 

acid  50,  52 
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Commercial  sulphate  of 
iron  (note)  1192 

Common  agrimony         1525 

Common  bead-tree  161 

Common  caustic,  milder 

1336 

Common  caustic,  strong- 
est 1335 

Common  salt  828 

Common  water  134 

Compound  calomel  pill  1322 

Compound  camphor  lin- 
iment 1235 

Compound    cathartic 

pills  1323 

Ct)mpound  decoction  of 
aloes  1095 

Compound  decoction  of 
barley  1095 

Compound  decoction  of 
broom  1095 

Compound  decoction  of 
llaxseed  1095 

Compound  decoction  of 
sarsaparilla  1101 

Compound    extract    of 
colocynth  1135 

Comjwund  fluid  extract 
of  sarsaparilla  1163 

Compound      galbanum 
plaster  _  1108 

Compound   infusion   of 
catechu  1227 

Compound   infusion    of 
flaxseed  1229 

Compound  infusion   of 
gentian  1229 

Compound   infusion   of 
orange  peel  1225 

Compound   infusion   of 
Peruvian  bark  1228 

Compound  infusion   of 
roses  1231 

Compound  lead  supposi- 
tories 1426 

Compound  liniment  of 
camphor  1235 

Compound  liniment  of 
■     nuistard  1237 

Compound    mixture   of 
iron  1285 

Compound   mixture   of 
liquorice  1286 

Compound   mixture   of 
senna  1287 

Compound  ointment  of 
iodine  1492 

Compound  ointment  of 
mercury  1489 

Compound  ointment  of 
subacetate  of  lead 

1081,  1494 

Compound  pill  of  assa- 
fetida  1328 

Compound  pill  of  colo- 
cynth 1324 

Compound  pill  •i  gam- 
boge 1323 

Compound  pill  of  hem- 
lock 1324 


Compound  pill  of  sub- 
chloride  of  mercury    1322 

Compound  pills  of  anti- 
mony 1322 

Compound  pills  of  gal- 
banum 1328 

Compound  pills  of  iron  1327 

Compound  pills  of  rhu- 
barb 1332 

Compound  pills  of  soap  1332 

Compoundpillsof  squill  1332 

Compound  pills  of  sto- 
rax  1321 

Compound  plaster  of 
galbanum  1108 

Compound  powder  of 
almonds  1364 

Compound  powder  of 
aloes  1362 

Compound  powder  of 
alum  1362 

Compound  powder  of 
catechu  1367 

Compound  powder  of 
cinnamon  1367 

Compound  powder  of 
ipecacuanha  1368 

Compound  powder  of 
jalap  1369 

Compound  powder  of 
kino  1369 

Compound  powder  of 
kino  and  opium  1369 

Compound  powder  of 
opium  1369 

Compound  powder  of 
rhubarb  1370 

Compound  powder  of 
scammony  1370 

Compound  powder  of 
tragacanth  1370 

Compound  resin  cerate 

1082 

Compound  rhubarb  pill  1332 

Compound  solution  of 
iodine  1257 

Compound  spirit  of 
ether  1401 

Compound  spirit  of 
horseradish  1409 

Compound  spirit  of  ju- 
niper 1410 

Compound  spirit  of  lav- 
ender 1411 

Compound  squill  pill     1332 

Compound  syrup  of 
phosphate  of  iron 
(note)  1187 

Compound  syrup  of  sar- 
saparilla 1440 

Compound  syrup  of 
squill  1442 

Compound  tincture  of 
benzoin  1451 

Compound  tincture  of 
camphor  1471 

Compound    tincture   of 

cardamom  1453 

Compound  tincture  of 
chloroform  1454 


Compound   tincture   of 

cinchona  1455 

Compound   tincture  of 

gentian  1462 

Compound    tincture   of 

iodine  1465 

Compound   tincture   of 

lavender  1411 

Compound   tincture   of 

Peruvian  bark  1455 

Compound    tincture   of 

senna  1475 

Comptonia  asplenifolia  1576 
Concentrated  milk  1644 

Concrete  oil  of  nutmeg  670 
Concrete  oil  of  wine  1007 
Confectio  amygdalae  1364 
Confectio  aromatica  1090 
Confectio  aurantii  corti- 

cis  1090 

Confectio  opii  1090 

Confectio  piperis  1090 

Confectio  rosae  1091 

Confectio  rosaj  caninse  1091 
Confectio  rosa3  Gallica3  1091 
Confectio  scammonii  1091 
Confectio  sennse  1092 

Confectio  sulphuris  1092 
Confectio  terebinthinae  1093 
Confection,  aromatic  1090 
Confection  of  black  pep- 
per 1090 
Confection  of  dog  rose  1091 
Confection  of  hips  1091 
Confection  of  opium  1090 
Confection     of    orange 

peel  1090 

Confection  of  rose  1091 

Confection  of  scam- 
mony 1091 
Confection  of  senna  1092 
Confection  of  sulphur  1092 
Confection  of  turpen- 
tine 1093 
Confectiones  10.«9 
Confections  1089 
Congo  root  1682 
Congress  spring,  Sara- 
toga 141 
Conhydria  (note)  329 
Conia  328 
Coniferin  (note)  864 
Conii  folia  827 
Conii  fructus  327 
Coniic  acid  328 
Coniine  328 
Conioselenium  Cana- 

dense  1576 

Conium  327 

Conium  maculatum  327 

Conserva  amygdalarum 

1364 
Conserves  1089 

Constantinople     opium 

(note)  ■  632 

Contrayerva  1576 

Contusion  914 

^onvallamarin  1577 

Convallaria  majalis         1577 
Convallaria  multiflora  1577/ 
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Convallaria    polygonn- 

lum  lA?? 

Convullurin  1«'»77 

Convolviiliiit  batutus  IIH 
Cunvolvulus  juliipH  &U0 

Convolvulua  Orixubensia 

(noto)  COS 

Convolvulus    pandura- 

tus  l')"7 

Convolvulus  scanimonitt  Tbo 
Convolvulus  turpcthum  1716 
Coopt-r's  gelatin  477 

Copaiba  831 

CopailVra  Beyrichii  882 

CopailVra  bijuija  382 

Copaifora  corJitblia  832 

CopailVra  coriacea  832 

CopailVra  Ciuiani'usia  832 
CopaitiTa  Jacpiini  382 

CopailVra  Ju.^sieui  832 

CopailVra  Lanu;sdorflSi  332 
Copuiff^ra  laxa  832 

Copaifera  Marti i  882 

CopailVra  multijuga  332 
Copaifwru  nitida  832 

CopaifiTa  ohloiisifolia  832 
Copaifera  officinalis  882 
Copaifera  Sellowii  832 

Copaiva  882 

Copaiva,  balsam  of  833 

Copaivic  acid  333,  1325 

Copal  61G,  1578 

Copalchi  bark  (note)  233 
Copalm  balsam  1632 

Copper  351 

Copper,  acetate  of  1522 

Copper,  ammoniated  1093 
Copper  as  a  poison  852 

Copper,  blaclc  oxide  of  1579 
Copper,  nitrate  of  1652 

Copper,  preparations  of  1093 
Copper,  subaoetate  of  353 
Copper,  sulphate  of  854 
Copperas  (note)  1192 

Coptis  836 

Co])ti3  teeta  337 

Coptis  trifolia  836 

Coquetta  bark  289 

Coral  1679 

Coral,  red  1579 

Coralline  1579 

Corallium  rubrum  1579 

Corallorhiza     odontor- 

hiza  1580 

Coral- root  1580 

Cordia  Boissieri  1531 

Corianivrtin  1580 

Coriander  837 

Coriander  fruit  837 

Coriandri  fructus  837 

Coriandrum  337 

Coriandrum  sativum  337 
Coriaria  anecustissinia  1581 
Coriaria  myrtifolia  799, 1680 
Coriiria  ruscifolia  1681 

Coriaria  sarmentosa  1581 
Coriaria  tliymifolia  1581 
Corinthian  currants  878. 
Cork  1581 

Corn  poppy  739 


Corn  starch 
Cornino 
Cornu 

Cornu  uftum 
CornuH  circinata 
Cornus  Florida 
Corn  us  scricea 


121 
889 
HJ07 
1007 
888 
838 
889 


Correspondence  between 
dirtVrent     thermome- 
ters 1764 
Corrosive    chloride    of 

mercury  ^^  1199 

Corrosive  subnraiita  1199 

Corsican  moss  1598 

Cortex  caryophyllata  1582 

Cortex  culilaban  1685 

Cortex  frani^ulua  728 

Cortex  musenaj  (note)  744 

Cortex  thvmiamatis  843 

Corydalia'  1582 

Corydalis  formosa  1582 

Corydalis  tuberosa  1682 

Cory  1  us  rostrata  1582 
Coficinium  fenestratum    200 

Cotarnia  or  cotarnin  638 
Cotomaster    vulgaris 

(note)  117 
Cotton  435 
Cotton,  gun  1370 
Cotton  root  435 
Cotton-seed  oil  (note)  436 
Cotula  840 
Cotyledon  umbilicus  1683 
Couch-grass  1714 
Coumarin  1713 
Coumarouna  odorata  1713 
Court-plaster  1452 
Court-plaster,  caout- 
chouc 1555 
Coury  (note)  243 
Cowbane  1508 
Cowdie  resin  867 
Cowhage  567 
Cow-parsnep  1608 
Cowrie  resin  867 
Coxe's  hive  syrup  1442 
Crabs'  claws  1583 
Crabs'  eyes  1583 
Crabstones  1683 
Cranesbill  425 
Crattegus    oxycantha 

(note)  117 

Crawfish,  European  1583 

Cream  nuts  1649 

Cream  of  tartar  696 
Cream  of  tartar,  soluble  817 

Cream  of  tartar  whey  698 

Cream  syrups  (note)  1437 

Cream  vanilla  syrup  1437 
Creasoto  340,  680 
Creasote  from  coal-tar       39 

Creasote  mixture  1284 

Creasote  water  1043 

Creasotum  840 

Cremor  tartarl  696 

Cresyl  88 

Cresylic  acid  87 

Cresvlic  alcohol  87 

Creta  345 

Creta  praecipitata  1070 


Cruta  prsBparata 

Crocetiu 

Cr<K-in 

Crocug 

Crocus  of  antimony 


1072 
1600 
1600 
840 
1584 


Crocus  orientalirt  (note)  847 

Crocus  fativus  840 

Croton  balnamiferum  234 

Croton  bonzoe  173 

Croton  cascariila  234 

Croton  Kluteria  233 

Croton  lacciferum  1627 

Croton  lineare  234 

Croton  malambo  1635 

Croton  oil  623 

Croton  oil  liniment  1235 

Croton  pavana  626 

Croton  pseudo-china  233 

Croton  Sloanei  (note)  234 
Croton  suberosum  (note)  238 

Croton  tiglium  628 

Croton  water  138 

Crotonic  acid  624 

Crotonin  624 

Crotonis  oleum  628 

Crotonol  (note)  625 

Crowfoot  726 

Crown  bark  (note)  276 

Crown  bark  of  Loxa  276 

Crucibles  923 

Crude  antimony  131 
Crude  pyroligneous  acid  19 
Crumb  of  bread        899,  563 

Cryolite  (note)  820 

Cryptopia  (note)  644 
Crystal  mineral        706,  707 

Crystalline  1533 

Crystallization  934 

Crystalloids  (note)  934 

Crystals  984 

Crystals  of  tartar  696 

Crystals  of  Venus  854,  1622 

Cubeb  349 

Cubeba  849 

Cubeba  Clusii  (note)  349 

Cubeba  officinalis  849 

Cubebic  acid  850 

Cubebin  8'50 

Cubic  nitre             823,  1652 

Cubic  pyrites  466 

Cuckoo-flower  1557 

Cucumber  ointment  1584 

Cucumber  seeds  1584 

Cucumber  tree  542 

Cucumis  colocynthis  825 

Cucumis  melo  1684 

Cucumis  sativus  1584 

Cucurbita  citrullus  1584 

Cucurbita  lagenaria  1584 

Cucurbita  pepo       661,  1584 

Cudbear  1634 

Cudweed  1608 

CuichunchuUi  1626 

Culilawan  1585 

Culver's  physic  624 

Culver's  root  624 

Cumin  seed  1686 

Cuminum  1685 

Cuminum  cyminnm  1585 

Cumyl,  hydruret  of  1586 
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Cunila  mariana 

1585 

Cunila  pulegioides 

447 

Cupellution 

145 

Cupels 

656 

Cupri  acetas 

1522 

Cupri  nitras 

1652 

Cupri  subacctas 

353 

Cupri  sulphas 

354 

Cupro-sulphate   of  am- 

monia 

1093 

Cuprum 

351 

Cuprum  aluminatum 

356 

Cuprum  ammoniatum 

1093 

Curare 

1721 

Curaria  or  curarin 

1722 

Curcas  multifidus 

1542 

Curcas  purgans 

1541 

Curcuma 

356 

Curcuma  angustifolia 

550 

Curcuma  longa 

356 

Curcuma  rotunda 

357 

Curcuma  zedoaria 

1725 

Curcuma  zerumbet 

1725 

Curcumin 

357 

Currant  wine 

896 

Currants,  Corinthian 

878 

Cusco  bark 

271 

Cusco  bark  (note) 

283 

Cusparia  febrifuga 

12J 

Cuspariaj  cortex 

124 

Cusparin 

125 

Cusso 

178 

Cutch 

241 

Cuttle-fish 

1585 

Cuttle-fish  bone 

1585 

Cyanate    of   ammonia, 

h  yd  rated 

1717 

Cyanide  of  ethyl 

1612 

Cyanide  of  gold 

1604 

Cyanide  of  mercury 

1209 

Cyanide  of  potassium 

1350 

Cyanide  of  silver 

1046 

Cyanide  of  zinc 

1586 

Cyanogen 

964 

Cyanohydric  acid 

960 

Cyanuret  of  ethyl 

1612 

Cyanuret  of  gold 

1604 

Cyanuret  of  mercury 

1209 

Cyanuret  of  potassium 

1350 

Cyanuret  of  silver 

1046 

Cyanuret  of  zinc 

1586 

Cycas  circinalis 

763 

Cycas  revoluta 

763 

Cyclamen  Europajum 

1586 

Cyclamin 

1586 

Cydonia  vulgaris 

358 

Cydonin 

358 

Cydonium 

358 

Cymene                  1570, 

1585 

Cyminum 

1585 

Cynanchum  argel 

799 

Cynanchum  Monspelia 

cum 

789 

Cynanchum  olesefolium  799  1 

Cynanchum    vincetoxi 

cum 

1586 

Cynara  scolymus 

1586 

Cynips  Koll'ari  (note) 

415 

Cynips  quorcusfolii 

415 

Cynoglossum  officinale 

1587 

Cypripedin  359 

Cypripedium  358 

Cypripediiim  acaule  359 
Cypripedium  humile  359 
Cypripedium   parviflo- 

rum  359 

Cypripedium  pubescens  359 
Cypripedium  spectabile  359 
Cvstinea  1587 

Cytisin  147,  1587 

Cytisus  laburnum  147,  1587 
Cytisus  scoparius  792 

D 

Daffodil  1651 

Dajaksch  1587 

Dalby's    carminative 

(note)  539 

Damarra  australis  867 

Damarra  turpentine  866 
Dammar  616 

Dandelion  859 

Dandelion  root  859 

Daniellia  thurifera  1660 
Daphne  Alpina  661 

Daphne  gnidium  561 

Daphne  laureola  561 

Daphne  mezereum  560 

Daj)hnotin  562 

Daphnin  561 

Darnel  1634 

Datura  ferox  841 

Datura  stramonium  839 

Datura  tatulu  839 

Daturia  840 

Daucus  carota  227 

DeLisle's  thermometer  1754 
De  Valangin's  arsenical 

solution  1562 

Deadly  nightshade  169 

Dccantation  916 

Decimal    weights    and 

measures  1736 

Decocta  1094 

Decoction  931 

Decoction  of  aloes,  com- 
pound 1095 
Decoction  of  barley        1098 
Decoction  of  barley,  com- 
pound                           1095 
Decoction  ofbittersweet  1098 
Decoction  of  broom        1101 
Decoction  of  broom ,  com- 
pound                            1095 
Decoction  of  dandelion  1102 
Decoction  of  dogwood    1098 
Decoction  of  elm  bark     1 102 
Decoction    of   flaxseed, 

compound  1095 

Decoction  of  galls  1095 

Decoction  of  guaiacum 

wood  1095 

Decoction   of    Iceland 

moss  1096 

Decoction  of  logwood  1098 
Decoction  of  mczereon  1095 
Decoction  of  myrrh  1095 
Decoction  of  oak  bark  1099 
Decoction  of  pale  bark  1095 


Decoction  of  pareira  1099 
Decoction  of  pipsissewa  1096 
Decoction  of  pomegran- 
ate rind  1095 
Decoction  of  pomegran- 
ate root  1098 
Decoction  of  poppies  1099 
Decoction     of     quince 

seed  1095 

Decoction  of  red  bark     1097 
Decoction  of  red  cin- 
chona 1097 
Decoction    of   sarsapa- 

rilla  1100 

Decoction  ofsarsaparilla, 

compound  llOl 

Decoction  of  seneka  1101 
Decoction  of  taraxacum  1102 
Decoction  of  tormentil  1095 
Decoction  of  uva  ursi  1102 
Decoction  of  white  oak 

bark  1099 

Decoction  of  winter- 
green  1096 
Decoction   of  yellow 

bark  1096 

Decoction  of  yellow  cin- 
chona 1096 
Decoction  of  Zittmann 

(note)  1101 

Decoctions  936,  1094 

Decoctum  ad  ictericos  1561 
Decoctum  aloes  compo- 

situm  1095 

Decoctum  cetrarise  1096 

Decoctum  chimaphilaj  1096 
Decoctum     cinchonas 

flaviB  1096 

Decoctum  cinchonas  ru- 

braj  1097 

Decoctum  cornus  Flori- 

die  1098 

Decoctum  dulcamarse  1098 
Decoctum    granati    ra- 

dicis  1098 

Decoctum  hajmatoxyli  1098 
Decoctum  hordei  1098 

Decoctum  papaveris  1099 
Decoctum  pareirae  1099 

Decoctum  quercds  1099 

Decoctum  quercus  albae  1099 
Decoctum  sarsae  1100 

Decoctum  sarsse  compo- 

situm  1101 

Decoctum    sarsaparillaa 

compositum  1101 

Decoctum  scoparii  1101 

Decoctum  senega?  1101 

Decoctum  taraxaci  1102 

Decoctum  ulmi  1102 

Decoctum  uvae  ursi  1102 
Decoctum   Zittmanni 

(note)  1101 

Deer-berry  420 

Delaware  water  138 

Delphineordelphinia  1700 
Delphinic  acid  981 

Delphinium  359 

Deli)hinium  consolida  359 
Delphinium  cxaltatum    860/ 


Index. 


1771 


Delphinium   staphisa- 

Rriii  1099 

Dfimilconts  '2 

Dunurcotized  extract  of 

opium  1140 

Pt'imrcotizod  laudanum  14011 
Dontcliiini  1071) 

D.'nti'lliiria  107!» 

DtMbstruonts  8 

JJeodorizod  tincture  of 

opium  1472 

Dcpiliitory,  AtkinRon's  1062 
Di'pilutory  of  sulphuret 

of  calcium  1705 

Deshlcr's  salve  1082 

Dewberry  740 

Dewberry  root  747 

Dextrin  (note)  119 

Dextro-tartaric  acid  70 

Dhak-tree  (note)  512 

Diaehvlon  1118 

Dialysis  (note)  933 

Diamond  218 

Diamond  cement  929 

Dianthus  oaryophyllus  l^SB 
Diaphoretic  antimony  1588 
Diaphoretics  2 

Diastase  120,  458 

Dictamus  albua  1588 

Diervilla  Canadensis  1588 
Diervillatrifida  1588 

Diet  drink,  Lisbon  1101 
Diffusate  (note)  934 

Diiiejtion  930 

Diiiitaleic  acid  (note)  302 
Dijritalia  803 

Disritrtlic  acid  302 

Dii^italide  (note)  802 

Dia^italierin  (note)  302 

Diijitalin  1102 

Di<?italin  (note)  302 

Digituline  301 

Diiritalinic  acid  302 

Di^italinum  1102 

Di£:italinum  fluidum  803 
Diicitalirctin  802 

Di^itjiliB  300 

Diiji talis  folia  800 

Disritalis  leaf     ,  800 

Digitalis  purpurea  800 

Diitritalium  1102 

Dii^italoso  (note)  802 

Diijitasolin  (note)  802 

Dii2:itatc  jalap  (note)  504 
Dill  fruit  122 

Dill  water  1039 

Dilute  nitrohydrochloric 

acid  970 

Diluted  acetic  acid  953 

Diluted  alcohol  77,  83 

Diluted  hydriodic  acid  959 
Diluted  hydrochloric 

acid  967 

Diluted  hydrocyanic  acid  900 
Diluted  muriatic  acid  907 
Diluted  nitric  acid  908 

Diluted    nitromuriatic 

acid  970 

Diluted  phosphoric  acid 

970 


Diluted  solution  of  sub- 
acetate  of  lead  1263 
Diluted  sulphuric  acid  973 
Dinncford's  mas^nesia  538 
Dinner  pills  (note)  97,  1322 
Dioscorea  Hativa  550 
Dioscorea  villosa  1588 
Dioscorein  1588 
Diosma  182 
Diosma  crenata  182 
Diospyros  860 
Diospvros  Virginiana  360 
Diploiepis  galla)  tincto- 

riee  415 

Dippel's  animal  oil  1588 
Dipterix  odorata  1713 

Dipterocarpus  turbinatus 

(note)  334 

Dirca  palustris  1589 

Diserneston    gummifo- 

rum  114 

Disinfectants  2 

Disinfecting  fluid,  Bur- 
nett's 1275 
Disinfecting   fluid,   Le- 

doyen's  689 

Disinfecting  liquid,  La- 

barraque's  1271 

Dispensing  of  medicines  936 
Displacement,  circula- 
tory 930 
Displacement,  method  of  981 
Distillation  924 
Distillation  apparatus  924 
Distillation  in  vacuo  927 
Distilled  glycerin  430 
Distilled  oils  684,  1299 
Distilled  verdigris  1522 
Distilled  vinegar  948 
Distilled  water  1028 
Distilled  waters  1029 
Distylium   racemosum 

(note)  415 

Disulphateofcinchonia  1084 
Disulphate  of  quinia  1377 
Dithioiuite  of  soda  1518 

Dithionous  acid  822 

Ditoplaxis  muralis  1095 

Dittany,  Americar.  1585 
Dittany,  bastard  1588 

Diuretic  salt  1338 

Diuretics  2 

Divinum  remedium  1617 
Dixon's  antibilious  pills 

(note)  97 

Dock,  yellow  748 

Doctor-gum  1010 

Dog  rose  741 

Dog  rose,  fruit  of  741 

Dog-grass  1714 

Dog's-bane  132 

Dog's-tooth  violet  1591 

Dogwood  338 

Dogwood,  Jamaica  1078 
Dogwood,  round-leaved  338 
Dogwood,  swamp  339 

Doliehos  pruriens  607 

Dolomite  640 

Dombeya  excelsa  807 

Dombeya  turpentine        807 


Donovan's  solution  1241 
D«>remu  ammoniac'um  114 
Dorxeh  699 

Dorfleiiia  Brasiliensis  1677 
Dorstenia  eontrayerva  1570 
Dorstenia  Drakena  1577 
Dorstenin  llouxtonia  1577 
Dose  of  medicines  1727 

Doses,  for  the  age  1727 

Double  aquafortis  66 

Dover's  powder  1308 

Dracaena  draco  1589 

Draconin  1689 

Dracontium  866 

Dracontium  foetidum  866 
Dragon-root  150 

Dragon's  blood  1589 

Dried  alum  1009 

Dried  carbonate  of  soda  1396 
Dried  sulphate  of  iron  1198 
Dried  yeast  400 

Drimys  Chilensis  1721 

Drimys     Granatcnsis 

(note)  1721 

Drimys  Mexicana  (note) 

1721 
Drimys  "Winteri  1720 

Drops,  table  of  1740 

Drugs  and  medicines  not 

officinal  1521 

Drying  of  plants  909 

Drying  oils  680 

Drvobalanops  aromatica 

(note)  204 

Dryobalanops  camphor 

(note J  204 

Dryobalanops  camphora  201 
Dugong  oil  (note)  604 

Dulcamara  808 

Dulcin  755 

Dulcite  766,  761 

Dulcose  756 

Dupuytren's   ointment 

of  Spanish  flies  1486 

Dutch  camphor  202 

Dutch  liquid  1508 

Dutch  pink  1590 

Dutch-trimmed  or  Ba- 

tavian  rhubarb  738 

Dwarf  elder  144 

Dwarf  nettle  1718 

Dyers'  alkanet  1528 

Dyers'  broom  1000 

Dyers'  oak  415 

Dyers'  saflTron  229 

Dyers'  weed  1600,  1687 

E 

East  India  arrow-root  650 
East  India  kino  610 

East  India  reflned  salt- 
petre 706 
£au  de  Javelle               1668 
Eau  de  luce                        776 
Eau  medicinale  d'Hus- 

son  323,  885 

Ecbalii  fructus  372 

Ecbalin  375 

Ecbalium  agreste  872 
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Ecbaljum  elaterium  372 
Ecbalium  officinarum  372 
Ecbolina  (note)  382 

Ecgonin  1592 

•  Eczema  mercuriale  467 

Effervescent  citro-tar- 

trate  of soda  1396 

Effervescing  draught  1269 
Effervescing  powders  1363 
Effervescing  solution  of 

lithia  1258 

Effervescing  solution  of 

potassa  1270 

Effervescing  solution  of 

soda  1274 

Egg  656 

Eglantine  •,         1542 

E!j:vptian  opium  (note)  633 
El  Paso  grape  892 

Eljcocarpuscopalliferus  1578| 
Elaidate  of  glycerin  582 

EUiidic  acid  582 

Elaidin  582 

Elain  581 

Ehiis  Guiniensis  1668 

Elaphriuni  elemiferum  376 
Elaphrium  tomentosum  1706 
Dlaterin  375 

Elaterium  372 

E  latin  374 

Elder  767 

Elder  flowers  767 

Elder  ointment  (note)  1494 
Elder  wine  896  | 

Elder-flower  water  1046 

Elecampane  479 

Electric  calamine  1552 

Electrolytic  test  for  ar-  I 

senic  36  I 

Electuaries  1089 

Electuary,  lenitive  1092 
Elemi  376 

Eiemin  376  | 

Eleoptene  586 

Elettaria  cardamomum  226 
Elettaria  major  (note)  225 
Elixir  cinchonse  flavae 

(note)  1456 

Elixir  of  cinchona,  fer- 

rated  (note)  1456 

Elixir  of  opium  (note)  1470 
Elixir  of  valerianate  of 

1015 


ammonia  (note) 
Elixir  of  vitriol 
Elixir,  paregoric 
Elixir  proprietatis 
Elixir  sacrum 
Elixir  salutis 
Ellagic  acid 
Ellis's  magnesia 
Elm  bark 
Elm,  red 
Elm,  slippery 
Elm, white 
Elutriation 
Emery 
Emotia 
Emetic  tartar 
Emetics 
Emmcnagogues 


973 

1471 

1450 

1473 

1475 

416 

1278 

875 

875 

875 

876 

915 

1590 

495 

1015 

2 

2 


Emollients  2 

Emplastra  _      1103 

Emplastrum    adhaesi- 

vum  1114 

Emplastrum  ammoni- 

aci  1105 

Emplastrum  ammoni- 

aci  cum  hydrargyro  1105 
Emplastrum  antimonii  1106 
Emplastrum  arnicas  1106 
Emplastrum  assafceiidfe  1106 
Emplastrum    belladon- 

nae  1106 

Emplastrum  calefaciens  1110 
Emplastrum  canthari- 

dis  1077 

Emplastrum  cerati  sa- 

ponis  1107 

Emplastrum  cymini  1585 
Emplastrum  de  Vigo 

cum  mercurio  1109 

Emplastrum  forri  1107 

Emplastrum  galbani  1108 
Emplastrum    galbani 

compositum  1108 

Emplastrum     hvdrar- 

gyri  '  1108 

Emplastrum  lithargyri  1111 
Emplastrum  opii  1109 

Emplastrum  picis  1110 

Emplastrum  picis  Bur- 

gundicae  1110 

Emplastrum  picis  Cana- 
densis 1110 
Emplastrum  picis  cum 

cantharide  1110 

Emplastrum  plumbi  1111 
Emplastrum    plumbi 

iodidi  1114 

Emplastrum  resinae  1114 
Emplastrum  roborans  1107 
Emplastrum  saponis  1115 
Empyreumatie  oils  924 

Emulsin  116,  719,  809 

Emulsion  1282 

Emulsion,  almond  1283 

Emulsion  of  bitter  al- 
monds 1283 
Endive  1568 
Enema  aloes  1116 
Enema  auodynum  1116 
Enema  assafcetidae  1116 
Enema  catharticum  1116 
Enema    magnesiae   sul- 

phatis  1116 

Enema  of  aloes  1116 

Enema  of  assafetida  1116 
Enema  of  opium  1116 

Enema   of  sulphate    of 

magnesia  1116 

Enema  of  tobacco  1117 

Enema  of  turpentine  1117 
Enema  opii  1116 

Enema  tabaci  1117 

Enema  terebinthinas  1117 
Enemata  1115 

Enfleurage  (note)  1303 

English  court-plaster  478 
English  garlic  87 

English  port  896 


English  rhubarb  735 

Ens  martis  '1530 

Epidendrum  vanilla.  882 
Epifagus  Americanus  lC62 
Epigaja  repens  1590 

Epilobium      angustifo- 

lium  1590 

Epispastics  2 

Epsom  salt  539 

Equisetum  hyemale  1590 
Equivalents,     table     of 

pharmaceutical  1741 

Erechthites  hieracifolia  1590* 
Ergot  377 

Ergot  of  maize  j  1725 
Ergot  of  wheat  (note)  377 
Ergot,  oil  of  381 

Ergota  377 

Ergotajtia  abortifaciens 

(note)  378 

Ergotate  of  secalin  381 

Ergotic  acid  381 

Ergotin  381,  384 

Ergotina  (note)  382 

Erigeron  385 

Erigeron  annuum  385 

Erigeron  Canadense  386 
Erigeron  heterophylUim  385 
Erigeron    Philadclphi- 

cum  385 

Erigeron  pusilum  386 

Erigeron  strigosum  385 

Erodium  cicutarium  1590 
Errhines  2 

Erucic  acid  809 

Eryngium  aquaticum  1590 
Eryngo,  water  1590 

Erysimum  alliaria  1528 

Erysimum  officinale  1695 
Erythraea  acaulis  1561 

Erythraea  centaurium 

722,  1560 
Erythraea  Chilensis  1561 
Erythric  acid  1633 

Erythrocentaurin  1560 

Erythronium  America- 

num  1591 

Erythronium   lanceola- 

tum  1591 

Erythrophleum   Gui- 

neense  1692 

Ervthrophleum  judici- 

a^le  1692 

Erythroretin  737 

Erythrose  738 

Erj'throxylon  coca  1591 
Escharotics  2 

Esculetin  1523 

Esculin  1523 

Eserina  670 

Essence  de  petit  grain  159 
Essence  de  templine  863 
Essence  of  ambergris  1411 
Essence  of  anise  1409 

Ilssence  of  beef  1592 

Essence  of  bergamot  692 
Essence    of    geranium, 

Turkish  614 

Essence  of  ginger  1477 

Essence  of  lemon  1411. 
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Esson'co  of  mutton  1592 

KiiAetico   of  iK>})i>crinint 

laiU,  1411 
Sittenco  of  RMOs  (il8 

SMenco  of  iii>ottrmint 

laiO,  1412 
KMenco  of  sprtipe  803 

Ewnccs  1^03 

Kiwenei's,  nrtiflciul  fruit  159tJ 
Easoatiii  unUi  140t> 

Essentia  carui  1448 

Kstfcntiu  fceiiieuli  1448 

Essoiitiii  inyristicio  mos- 

clititiu  1448 

Essentia. pimontw  1448 

Esscntiii  puletjii  1448 

E^sentin  rosmurini  1448 

Essentiul  oiU  584,  1299 

Essentiiil  suit  of  lemons 

1665,  1667 
EUml  252 

Ethulio  acid  252 

Ether  987 

Ether,  noetic  1522 

Ether,  butyric  1596 

Ether,  capsules  of  993 

Ether,  compound  spirit 

of  1401 

Ether,  gelatinized  993 

Ether,  hydric  987 

Ether,  hydriodic  1611 

Ether,  hydrocyanic  1612 
Ether,  hyponitrous  1405 
Ether,  muriatic  1647 

Ether,  nitric  1405 

Ether,  nitrous  1653 

Ether,  oenanthic  893,  1596 
Ether,  pearls  of  993 

Ether,  pelargonic  1596 

Ether,  pure  990 

Ether,  pyroacetic  1683 

Ether,  sulphuric  987 

Ether,  syrup  of  993 

Ethereal  extract  of  me- 

zereon  1144 

Ethereal  oil  1006 

Ethereal  tincture  of  lo- 

b.'lia  1467 

Etherine  1007 

Etherization  993 

Etherole  1007 

Etherosulphuric  acid  992 
Ethers  986 

Ethiups  mineral  (note)  1219 
Ethyl  991 

Ethyl,  chloride  of  1647 

Ethyl,  cyanide  of  1612 

Elhyi,  iodide  of  1611 

Kthyl,  nitrite  of  1653 

Ethyl,  oxide  of  987 

Ktliylamia  (note)  638 

Ethyloonia  (note)  829 

Ethylen  991 

Ethylen,  bichloride  of  1563 
Ethvlen,   hydrocyanato 

of  .^  1612 

Ethylen,  muriate  of  1647 
Eth'ylic  ether  1596 

Ethylic  narcotina  (note)  688 
Eucalyptin  (note)  613 


Eucalyptus  dumoM  546 

Euealyptus  globosus  1592' 
Eiicalyptu-t  niunnifura  646 
Eucalyptus  resinifera  512 
Eugenia  earyopiiylhita  231 
Eugenia  pinienta  674 

Eugenic  jicid  1305 

Eugenin  282 

Euonyniin  887 

Euunyniite  887 

Kuonymus  386 

Kuonynius  Americanus  386 
Euonymus     atropurpu- 

reus  887 

Euonymus  Europieus  886 
Euonymus  tingeud  887 

Eupaiorin  889 

Euputorium  388 

Euputoriuni  aya-pana  388 
Eu])atorium  cannabinum 

888 
Eupatoriura     incarna- 

tum  1638 

Eupatorium  nervosum  888 
Eupatorium  perfoliatum  889 
Eupatorium  pilosum  388 
Eupatorium  purpureum  388 
Eupatorium      teucrifo- 

liura  388 

Eupatorium  verbenaefo- 

luim  388 

Euphorbia  antiquorum  1593 
Euphorbia  Canariensis  1593 
Euphorbia  Chilensis  390 
Euphorbia  coroUata  390 
Euphorbia  hyperici folia  390 
Eu|)horbia  ipecacuanha  391 
Euphorbia  lathyris  1659 
Euphorbia  maculata  390 
Euphorbia  officinarum  1593 
Euphorbia,  oil  of  1659 

Euphorbia  prostrata  390 
Euphorbium  1592 

Euphorbon  1593 

Euphrasia  officinalis  1593 
Eupion  341,  680 

European  rhubarb  735 

Eiixanthic  acid  1618 

Evajx)  ration  923 

Everitt's  salt  961 

Exogonium  purga  601 

Exostemma  263 

Exostenima  Caribaea  293 
Exostemma  floribunda  294 
Expectorants  2 

Expressed  oil  of  nutmeg  568 
Expressed  oils  579 

Expression  919 

Extemporaneous     mix- 
tures 937 
Extemporaneous   pre- 
scriptions, examples 
of                                   1730 
Extract  of  aconite           1127 
Extract  of  aconite,  alco- 
holic                             1128 
Extract  of  arnica,  alco- 
holic                            1130 
Extract    of    Barbadoos 
aloes                             1129 


Extract  of   beef,    Bor- 
den'«  .  1639 
Extract    of   boef,   Lie- 
big's  .  1598 
Extract  of  belladonna    1 130 
Extract  of  belladonna, 

alcoholic  1181 

Extract  of  bitteriwoct    1138 
Extract  of  black  helle- 
bore, alcoholic  1189 
Extract  of  burdock,  fluid 

(nolo)  521 

Extract  of  butternut  1 143 
Extractof  Calabar  bean  1 148 
Extract  of  calumba  1132 
Extract  of  chamomile  1130 
Extract  o/ cinchona  1132 
Extract  of  cinchona  by 
percolation,  Squibb's 
(note)  1122 

Extract  of  cod    liver 

(note)  604 

Extract  of  colcbieum      1134 
Extract   of    colchicura, 

acetic  1134 

Extract    of    colocynth, 

alcoholic  1134 

Extract    of    colocynth,      \ 
compound  1135 

Extract  of  dandelion      1151 
Extract  of  digitalis,  al- 
coholic 1138 
i  Extract  of  flesh  1593 
Extract  of  gentian          1138 
Extract  of  hellebore       1139 
Extract  of  hemlock        1136 
Extract  of  hemlock,  al- 
coholic 1137 
Extract  of  hemp  392 
Extract  of  hemp,  puri- 
fied                               1132 
Extract  of  henbane         1140 
Extract  of  henbane,  al- 
coholic                         1141 
Extract  of  hop                 1144 
Extract  of  ignatia,  alco- 
holic                             1141 
Extract  of  Indian  hemp  1132 
Extract  of  Jalap               1141 
Extract  of  lettuce           1 144 
Extract  of  logwood         1139 
Extrivct  of  may-apple     1148 
Extract  of  meat                1593 
Extract    of    mczereon, 

ethereal  1144 

Extract  of  nux  vomica  1145 
Extract  of  nux  vomica, 

alcoholic  1145 

Extract  of  opium  1146 

Extract   of  opium,  de- 
narcotized  1146 
Extract  of  pareira           1148 
Extract  of  poppies          1147 
Extract  of  quassia           1 148 
Extract  of  rhatany          1143 
Extract  of  rhubarb         1149 
Extract  of  rhubarb,  al- 
coholic                         1149 
Extract  of  rose-leaf  ge- 
ranium                         1671 
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Extract  of  seneka,  alco- 
holic 1149 
Extract    of     Socotrine 

aloes  1129 

Extract  of  stramonium  1150 
Extract  of  stramonium, 

alcoholic  1151 

Extract  of  stramonium 

leaves  1150 

Extract  of  stramonium 

seed  1150 

Extract  of  valerian,  al- 
coholic 1152 
Extract  of  yellow  bark  1132 
Extracta  1117 
Extracta  fluida  1152 
Extractive  1117 
Extracts  1117 
Extracts,  fluid  1152 
Extractum  aconiti  1127 
Extractum  aconiti,  al- 

coholicum  1128 

Extractum  aloes  Barba- 

densis  1129 

Extractum   aloes  Soco- 

trinse  1129 

Extractum  anthemidis  1130 
Extractum  arnicae  alco- 

holicum  1130 

Extractum  belae   liqui- 

dum  1153 

Extractum  belladonnae  1130 
Extractum  belladonnae, 

nlcoholicum  1131 

Extractum  buchu  fluid- 

um  1154 

Extractum  calumbae       1132 
Extractum  cannabis         392 
Extractum  cannabis  In- 
dict 392,1132 
Extractum  cannabis  pu- 

rificatum  394,  1132 

Extractum  carnis  1593 

Extractum    cimicifugse 

fluid  um  1154 

Extractum  cinchonae      1132 
Extractum    cinchona 

flavas  liquidum  1155 

Extractum    cinchonae 

fluidum  1155 

Extractum  colchici         1134 
Extractum  colchici  ace- 

ticum  1134 

Extractum  colchici  ra- 

dicis  fluidum  1156 

Extractum  colchici  semi- 

nis  fluidum  1156 

Extractum    colocynthi- 

dis  alcoholicum  1134 

Extractum    colocynthi- 

dis  compositum  1135 

Extractum  conii  1136 

Extractum  conii  alcoho- 
licum 1137 
Extractum   conii  fluid- 
um 1157 
Extractum  cubebae  fluid- 
um                               1315 
Extractum  digitalis  al- 
coholicum                   1138 


Extractum  dulcamarae  1138 
Extractum     dulcamarae 

fluidum  _     1157 

Extractum  ergotae  fluid- 
um 1158 
Extractum     ergotas    li- 
quidum 1158 
Extractum  filicis  liquid- 
um                     1159,  1316 
Extractum  gentianae       1138 
Extractum  gentianae  flu- 
idum                            1159 
Extractum  glycyrrhizae  395 
Extractum  haematoxyli  1139 
Extractum  hellebori  al- 
coholicum                     1139 
Extractum  hyoscyami    1140 
Extractum     hyoscyami 

alcoholicum  1141 

Extractum     hyoscyami 

fluidum  1169 

Extractum  ignatisB  alco- 
holicum 1141 
Extractum  ipecacuanhae 

fluidum  1159 

Extractum  jalapae  1141 

Extractum  juglandis  1143 
Extractum  krameriae  1143 
Extractum  lactucae  1144 

Extractum  lupuli  1144 

Extractum  lupulinas  flu- 
idum 1160 
Extractum  mezerii  aethe- 

rium  1144 

Extractum  nucis  vomi- 
cae 1145 
Extractum  nucis  vomi- 
cae alcoholicum             1145 
Extractum  opii                1146 
Extractum  opii  liquid- 
um                                1160 
Extractum  papaveris      1147 
Extractum  pareirae          1148 
Extractum   pareirae    li- 
quidum                        1161 
Extractum  phvsostigma- 

tis  "  1148 

Extractum  piperis  fluid- 
um 1317 
Extractum  podophylli    1148 
Extractum   pruni   Vir- 

giniante  fluidum  1161 

Extractum  quassias  1148 
Extractum  rhei  1149 

Extractum    rhei     alco- 
holicum 1149 
Extractum  rhei  fluidum 

1162 
Extractum  sarsae  liquid- 
um 1163 
Extractum  sarsaparillae 

fluidum  1163 

Extractum  sarsaparillae 

fluidum  compositum  1163 
Extractum  senegae  alco- 
holicum 1149 
Extractum  sennas  fluid- 
um                                1164 
Extractum  serpentariae 
fluidum                         1164 


Extractum    spigelia 

fluidum  1165 
Extractum  spigeliao  et 

sennae  fluidum  1165 

Extractum  stramonii  1150 
Extractum    stramonii 

alcoholicum  1151 
Extractum  stramonii 

foliorum  1150 
Extractum  stramonii 

semi  n  is  1150 

Extractum  taraxaci  1151 
Extractum    taraxaci 

fluidum  1165 
Extractum  uvae   ursi 

fluidum  1166 
Extractum  Valerianae 

alcoholicum  1152 
Extractum  Valerianae 

fluidum  1166 
Extractum  veratri  vi- 

ridis  fluidum  1167 
Extractum   zingiberis 

fluidum  1167 

Eyebright  1593 

F 

Faba  Sancti  Ignatii  478 
Fagara  octandni  1708 
Faham  1533 
Fahrenheit's  thermom- 
eter 1754 
False  angustura  126,  576 
False  barks  293 
False  columbo  200 
False  mannas  (note)  546 
False  sarsaparilla  143 
False  sunflower  1608 
False  tin  foil  1713 
False  tragacanth  (note)  1556 
False  unicorn  plant  1608 
Farina  397 
Farina  tritici  397 
Fat  lute  928 
Fat  manna  547 
Febure's    remedy    for 

cancer  27 

Fel  bovinum  1667 
Fel  bovinum  puriflca- 

tum  1167 

Fellinic  acid  1667 

Female  fern  1540 

Fennel  410 

Fennel,  common  411 

Fennel  fruit  410 

Fennel,  sweet  411 

Fennel  water  1043 

Fennel-flower,  small  1652 

Fennel-seed  410 

Fenugreek  1714 

Fer  reduit  1196 
Fermentation,  alcoholic  400 

Fermentation,  vinous  400 
Fermentation,  vinous 

(note)  401 

Fermentum  399 

Fern,  female  1540 

Fern,  male  408 

Fernambuco  wood  1549 
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Feronia  elcnhantiim  7 

Perrutcd  t'Uxir  of  cin- 

olioiiit  (note)  1466 

Forri  arscniiw  11G8 

Ferri  brcuuidum  1550 

Ferri  fiirboims  ituccha* 

rata  11 09 

Ferri  oarbun'tum  1557 

Forri  chloruli  tinctura  1459 
Ferri  cliloridum  1170 

Ferri  citras  1172 

Ferri  et  ammonite  citras  1172 
Ferri  ct  ammonite  sul- 
phas 1178 
Forri  et  ammoniie  tar- 

tras  1174 

Ferri  ft  magnesiiB  citras  15(19 
Ferri  ot  potassse  tartras  1174 
Ferri  et  quiniie  citraa  117G 
Ferri  forrocyunidum  1178 
Ferri  fcrrocyanuretum  1178 
Ferri  tilum  405 

Ferri  iodidi  syrupua  1432 
Ferri  iodidum  1180 

Ferri  lactas  1182 

Ferri  niuriatis  tinctura  1459 
Ferri  nitratia  liquor       1249 
Ferri   oxiduui  hydra- 
turn  1183 
Ferri  oxidum  magnoti- 

cum  403,  1185 

Ferri  porcbloridi  liquor  1251 
Forri  pernitratis  liquor  1249 
Ferri  peroxidum  1185 

Ferri  peroxidum  bumi- 

dum  1183 

Ferri  peroxidum  hy- 

dratum  1185 

Ferri  pbosphas  1186 

Ferri  pulvis  1194 

Ferri  pyrophosphas  1188 
Ferri  ramenta  405 

Ferri  squamae  1185 

Ferri  subcarbonas  1190 

Ferri  sulphas  1191 

Forri  sulphas  exsiccata  1193 
Ferri  sulphas  granulata  1194 
Ferri   sulphas  vcnalis 

(note)  1192 

Ferri  sulphurctum  406 

Ferri  tannas  1707 

Ferri  valcriuiias  1718 

Ferric  acid  403 

Ferridcyanide  of  potas- 
sium 1595 
Forrocyanato  of  potassa  714 
FerriK-yanate  of  quinia    299 
Ferrooyanide  of  iron      1178 
Ferrocyanide  of  potas- 
sium 714 
Ferrocyanide  of  zinc      1595 
Ferrocyanogen  715 
Ferrocyanuret  of  iron    1178 
Ferrocyanuret  of  potas- 
sium' 714 
Ferrocyanuret  of  zinc    1595. 
Fcrro-manganic  prepa- 
rations                         1637 
Fcrropru>siateofpota8sa  714 
Fcrrugo                           1183 


Forrum 

401 

Ferrum  ammoniatum 

1529 

Forrum  redhctum 

1194 

Ferrum  tarturatum 

1174 

Ferula  ammonil'era 

114 

F<?rula  aHsafiietidH 

154 

Ferula  erubescens 

413 

Ferula  ferulago 

413 

Ferula  gulbanifera 

413 

Ferula  Persica        154 

1688 

Ferula  tingitana 

114 

Fetid  aloes 

93 

Fetid  suirit  of  ammonia  1408 

Fever-bush 

1543 

Feverfew 

1688 

Fever-root 

874 

Fever-wort 

874 

Fibrin,  vegetable 

398 

Fibroin 

1699 

Fibrous    Carthagena 

bark 

289 

Fibrous    Carthagena 

bark  (note) 

291 

Ficus 

407 

Ficus  carica 

407 

Ficus  Indica 

1627 

Ficus  religiosa 

1627 

Fig 

407 

Figwort 

1693 

Filicic  acid 

409 

Filix  mas 

408 

Fillaea  suaveolius 

1692 

Filter,  BouUay's 

932 

Filtering  upwards 

918 

Filters 

917 

Filtration 

917 

Filtration  by  displace- 

ment                     93] 

L,  942 

Fine-leaved  water-hem 

- 

lock 

1658 

Fire  weed 

1590 

Fir-wool 

862 

Fir-wool  extract 

862 

Fir-wool  oil 

862 

Fisctic  acid 

1599 

Fisetine 

1599 

Fish  glue 

476 

Fishery  salt 

830 

Fixed  "oils 

579 

Flag,  blue 

499 

Flag,  sweet 

189 

Flake  manna 

547 

Flammula  Jovis 

1570 

Flavouring  extracts 

1595 

Flax 

528 

Flax,  purging 

1632 

Flaxseed 

528 

Flaxseed  cataplasm 

1075 

Flaxseed  meal 

528 

Flaxseed  oil 

598 

Fleabane 

385 

Fleabanc,  Canada 

886 

Fleabane,  Philadelphiii 

I   385 

Fleabane, various-leaved  385 

Fleawort 

1679 

Flesh-coloured  asclo- 

pias 

1638 

Flexible  collodion 

1089 

Flics,  potato 

214 

Flics,  Spanish 

209 

Flint,  powdered  1694 

Flix  weed  1695 

Florence  receiver  \'M)l 

Florentine  orris  498 

FlorcH  martiales  \ijiiO 

Florida  unisc-treo  1616 

Florida  arrow-root  551 

Flour  of  meat  1639 

Flour  of  mustard  809 

Flour,  wheat  397 

Flowering  atih  547 

Flowers  927 

Flowers  of  benzoin  955 

Flowers  of  sulphur  845,  848 
Flowers  of  zinc  1513 

Fluid  extract  of  Ameri- 
can hellebore  1167 
Fluid  extract  of  bitter- 
sweet                           1167 
Fluid  extract  of  black 

. popper  1317 

Fluid  extract  of  buchu  1154 
Fluid  extract  of  cala- 
mus (note)  190 
Fluid  extract  of  catechu  245 
Fluid  extract  of  cimici- 

fuga  1154 

Fluid  extract  of  cin- 
chona 1155 
Fluid  extract  of  coccu- 

lus  Indicus  1574 

Fluid  extract  of  colchi- 

cum  root  1156 

Fluid  extract  of  colchi 

cum  seed  1166 

Fluid  extract  of  cubebs 

1315 
Fluid  extract  of  dande- 
lion 1165 
Fluid  extract  of  ergot    1158 
Fluid  extractof  gentian  1159 
Fluid  extract  of  ginger  1167 
Fluid  extract  of  hem- 
lock                              1157 
Fluid  extract  of  hen- 
bane                            1159 
Fluid  extract  of  ipecac- 
uanha                           1159 
Fluid  extract  of  jalap 

(note)  1142 

Fluid  extract  of  lactu- 

carium  (note)  520 

Fluid  extract  of  lobelia 

(note)  534 

Fluid  extractof  lupulin  1160 
Fluid  extract  of  pareira 

(note)  661 

Fluid  extract  of  rhu- 
barb 
Fluid  extract  of  sarsa- 

parilla 
Fluid  extract  of  sarsa- 

pnrilla,  compound 
Fluid  extract  of  savine 

(note) 
Fluid  extract  of  Scutel- 
laria 
Fluid  extract  of  senna 
Fluid  extract  of serpen- 
taria  1164 


1162 

1163 

1168 

763 

794 
1164 


1776 


Index. 


Fluid  extractor spigelia  1165 
riuid  extract  of  spige- 
lia and  senna  1165 
Fluid  extract  of taraxa- 
cum 116o 
Fluid  extract  of  uvaursi  1166 
Fluid  extract  of  vale- 
rian                              1166 
Fluid  extract  of  vanilla 

(note)  884 

Fluid  extract  of  wild- 
cherry  bark  1161 
■Flaid  extracts  1152 
Fluid  magnesia  1258 
Fluorene  1570 
Flux  936 
Fly  catcher  1691 
Fly-trap  1691 
Fccniculi  fructus  410 
Foiniculum  410 
Fceniculum  dnlce  411 
Fa?niculum  officinale  411 
Faniculum  vulgare  411 
Folia  Malabathri  314 
Foliated  earth  of  tartar  1337 
Foreign  weights,  table 

of  1738 

Formiate  of  ammonia   1595 
Formic  acid  1595 

Formulas  for   calcula- 
ting   specific   gravi- 
ties     corresponding 
to  Baunie's  hydrom- 
eter, and  vice  versa     1752 
Formulas  for  prescrip- 
tions 1730 
Formyl,  terchloride  of    999 
Fornivl,  teriodideof      1623 
Fossil'  salt  828 
Fothergill's  pills  (note)     97 
Fowler's  solution           1266 
Foxglove  360 
Frangulse  cortex  728 
Frankincense          861,  1660 
Frankincense  of  Sierra 

Leone  1660 

Frasera  412 

Frasera  Carolinensis        412 
Frasera  Walter!  412 

Fraxin  1523 

Fraxinella,  white  1588 

Fraxinin  1595 

Fraxinus     Chinensis 

(note)  247 

Fraxinus  excelsior  1595 

Fraxinus  ornus  547 

Fraxinus  parviflora  546 

French  berries  728 

French  boles  1549 

French  cement  929 

French  chalk  1596 

French  decimal  weights 

and  measures  1736 

French  measures  1737 

French  ochre  1657 

French  rhubarb  735 

French  vinegar  16 

French  weights,  old      1735 
Frere  Come,  arsenical 
paste  of  27 


Friar's  balsam 

1451 

Galline 

168i 

Frost-weed 

448 

Gallo-tannic  acid 

978 

Frostwort 

448 

Galls 

414 

Fruit  essences,  artificial  1596 

Galls,  Chinese  (note) 

415 

Fruit  sugar 

754 

Gallus  Bankiva 

656 

Fuchsin 

1572 

Galvanized  iron 

903 

Fucus  crispus 

259 

Gambir  or  gambeer 

Fucus  digitatus 

1598 

(note) 

242 

Fucus  helminthoeorton  1598 

Gamboge 

417 

Fucus  vesiculosus 

1598 

Gambogia 

417 

Fuligo  ligni 

1696 

Gambogic  acid 

419 

Fuligokali 

1599 

Garbling  of  drugs 

911 

Fumaria  officinalis 

1599 

Garcinia  cambogia 

417 

Funiaric  acid 

1647 

Garcinia  elliptica 

418 

Fumarina  or  fumarin 

1599 

Garcinia  morella  (note)  419 

Fumigating    pastilcs 

Garcinia  pedicillata 

418 

(note) 

174 

Garden  endive 

1568 

Fuminella 

348 

Garden  purslane 

1680 

Fuming  sulphuric  acic 

Gardenia  campanulata  1600 

of  Nordhausen 

64 

Gardenia  grandiflora 

1600 

Fumitory 

1599 

Garlic 

87 

Fungi 

1647 

Garlic,  essential  oil  of 

88 

Fungic  acid 

1647 

Gas  burners 

921 

Fungin           381,  1524 

1647 

Gas  liquor 

109 

Fungus  rosarum 

1542 

Gastric  juice 

1685 

Funnel  stands 

918 

Gaultheria 

420 

Furnaces 

921 

Gaultheria  hispidula 

1307 

Fusagasuga  bark  (note)  291 

Gaultheria  procumbens 

420 

Fused  nitrate  of  silver 

1050 

Gaultherilen 

1308 

Fusel  oil                      85,  835 

Gaultherin 

1545 

Fusiform  jalap  (note) 

503 

Gay  feather 

1630 

Fusion 

935 

Gayacol  (note) 

442 

Fustic 

1599 

Gayacyl,   hydruret   of 

(note) 

442 

G 

Gay-Lussac's  centesimal 

alcoholmeter 

1753 

Gadic  acid 

601 

Gayol  (note) 

442 

Gaduin 

601 

Gein 

136 

Gad  us  ^glifinus 

599 

Gelatin 

477 

Gadus  callarias 

599 

Gelatin,  capsules  of 

1602 

Gadus  carbonarius 

590 

Gelatinized  chloroform  1003 

Gadus  merluccius     477,  599 

Gelatinized  ether 

993 

Gadus  molva 

599 

Gc'lidium      corneum 

Gadus  morrhua 

599 

(note) 

478 

Gadus  pollachius 

599 

Gelose  (note) 

478 

Gaiaretine 

442 

Gelseminia 

421 

Galam,  gum  (note) 

8 

Gelseminum  nitidum 

421 

Galanga 

1599 

Gelseminum   sempervi 

- 

Galangal 

1599 

rens 

421 

Galbanum 

413 

Gelsemium 

421 

Galbanum  officinale 

413 

Gelsemium    sempervi- 

Galbanum  plaster 

1108 

rens 

421 

Galbanum  plaster,  com- 

General remedies 

2 

pound 

1108 

Genista  tinctoria 

1600 

Galega  officinalis 

1600 

Gentian 

422 

Galega  tinctoria 

1618 

Gentian,  blue 

424 

Galega  Virginiana 

1600 

Gentian  mixture 

1286 

Galena 

681 

Gentian  root 

422 

Galipea  cusparia 

124 

Gentiana 

422 

Galipea  officinalis 

125 

Gentiana  Catesbaei 

424 

Galipot                       678,  865 

Gentiana  chirayta 

258 

Galitannic  acid 

1600 

Gentiana  lutea 

422 

Galium  aparine 

1600 

Gentiana  macrophylla 

423 

Galium  palustre 

1600 

Gentiana  Panonica 

423 

Galium  tinctorium 

1600 

Gentiana  punctata 

423 

Galium  verura 

1600 

Gentiana  purpurea 

423 

Galla 

414 

Gentiana  quinqueflora 

423 

Gallic  acid 

956 

Gentiana  saponaria 

425 

Gallic  acid  fermenta- 

Gentianse radix 

422 

tion 

958 

Gentianin                   42S 

,424 
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Gontioironin 

424 

Gfiiliopiorin 

4-J4 

Ocntisii;  ncid 

42;) 

Ot'iilisin 

423 

Ge»»11Vi>yH  Jnermi» 

1551 

Qeott'ruya   Surinamen- 

BIM  1561 

G^Tiinivim  425 

Geranium  mnculatum  425 
Ooraiiiuin    Itobortia- 

nuin  1001 

Gk'raniiim.  rose  l')71 

Gorman  chamomile  550 

Germander  1710 

Gettysburg     mineral 

spring  139 

Geum  42« 

Geum  rivale  427 

Goum  urbanum  426 

Gigartina     helmintho- 

corton  1598 

Giirartina  lichenoides  1598 
Gillenia  427 

Giilenift  stipulacea  428 

Gillonia  trifoliata  427 

Gillenin  428 

Ginger  906 

Ginger  syrup  1444 

Ginseng  658 

Glacial  acetic  acid  18,  21 
Glacial  phosphoric  acid  60 
Glass  of  antimony  1601 

Glass  of  borax  816 

Glass  of  lend  1601 

Glauber's  salt  824 

Glechoma  hedoracea  1601 
Globulariaalypum  800, 1601 
Glohularia  turbith  800 

Glonoin  1654 

Glu  423,  1546 

Glucic  acid  760 

Glucose  764,  761 

Glucosidea  754 

Glue  1602 

Gluten  898 

Giycerata  1197 

Glycorato  of  aloes  (note)  1129 
Glycorato  of  borax  1198 

Glvcorate  of  carbolic 

acid  1198 

Glycerate  of  gallic  acid  1198 
Glj-cerate  of  iodide  of 

iron  (note)  1181 

Glycerate  of  starch  1198 
Glvcerate     of    starch 

(note)  122 

Glvcorate  of  tannic  acid  1198 
Glvcerate  of  tar  1199,1659 
Olvcorated  tar  (note)  680 
Glycerates  1197 

Glvceraium  acidi  carbo- 

iici  1198 

Glvceraium  acidi   gal- 

iici  1198 

Glvcoratum  acidi  tan- 
\     nici  1198 

Glyceratum  amyli  1198 

Glyceratum  boracis  1198 
Glyceratum  picis  liqui- 

das  (note)  1199 

iia 


01vc(^rideB  683 

(ilyciTin  429 

( J 1  vfuri n  ointment  (note )  433 
Glycerina  429,  1197 

Glycurino  of  borax  11U8 
Glyceriuo    of   carbolic 

acid  1198 

Glyci-rinoof  gallic  acid  1198 
Glycerine  of  starch  1198 
Glyoerine  of  tannic  acid  1198 
Glycerines  1197 

Glycorinum  429 

Glycerinum  acidi  carbo- 

lici  1198 

Glycerinum  acidi    gaU 

lici  1198 

Glycerinum   acidi  tan- 

nici  1198 

Glycerinum  amyli  1198 

Gljcerinum  boracis  1198 
Glycerized  collodium  1087 
Glycerole  of  aloes  (note)  1129 
Glyceryl  431,  581 

Glycion  434 

Glycocholic  acid  1667 

Glycocino  1667 

GlycocoU  477 

Glyconine  (note)  433 

Glyeyrrhiza  433 

Givcyrrhiza  cchinata 

396,  434 
Glycyrrhiza  glabra  395,  434, 
631 
Glycyrrhiza  lepidota       434 
GlycyrrhizsB  radix  433 

Glycyrrhizin  434 

Gnaphalium  margarita- 

ceum  1603 

Gnaphalium  polycepha- 

lum  1603 

Goat's  rue  1600,  1710 

Godfrey's  cordial  (note)  1472 
Gocmine  259 

Gold,  in  powder  1603,  1604 
Gold,  preparations  of  1603 
Golden  sulphur  of  anti- 
mony 1026 
Golden-rod  831 
Goldthread  836 
Gollindrinera  890 
Gombo  1609 
Gomrae  d 'acajou  1531 
Gommo  du  pays  (note)  10 
Gonakio  gum  (note)  8 
Gondret's    vesicating 

ointment  106 

Gooseberry  wine  896 

Goose-grass  1600 

Gossypii  radix  485 

Gossypium  485 

Gossypium  album  435 

Gossypium  Barbadense  i^My 
Gk)ssypium  herbacoum  435 
Gr>ss}'pium  nigrum  435 

Gossypium  Peruvianum  435 
Goulard's  cerate  1081 

Goulard's  extract  1263 

Gourd  seeds  1584 

Grain  oil  85,  835 

Grain  tiu  1712 


Grains  of  paradise  (note)  22A 

Graiia  Molucca  623 

Gnuia  moschatu  l<i09 

Graiia  puradioi  (note)  225 

Grana  tiglia  023 

Granati  I'ructfis  cortex  487 

Grnnati  radicis  cortex  487 
Granulated     puwdurs 

(note)  1362 
Granulated  sulphate  of 

iron  1194 

Granulated  zinc  1515 

Granules  (note)  1320 

Grape  sugar  754 

Grape,  varieties  of  the  891 

GrajMJS  891 

Graphite  218 

Grass-tree  gum  1604 

Gratiola  officinalis  1604 

Gratiolacrin  1604 

Gratiolin  1604 

Gratiosolin  1604 

Gravel-root  388 

Gray  bark  (note)  278 

Gray  barks  275 

Gray  powder  1221 

Greaves  714 

Green  hellebore  root  886 
Green  iodide  of  mercury  1212 

Green  vitriol  1191 

Green  weed  1600 

Greenheart  573 
Gritfes  de  girofles  (note)  231 
Griffith's    antihectic 

myrrh  mixture  1285 

Grindelia  hirsutula  871 

Grindelia  robusta  1605 

Grinding  915 

Groats  160 

Gromwell  1633 

Ground  ivy  1601 

Ground  laurel  1590 

Ground  nuts  1605 

Ground  pine  1526 

Groundsel,  common  1694 

Gruel,  oatmeal  161 

GruflTs  914 

Guaco  1605 

Guaiac  441 

Guaiac  mixture  1286 

Guaiaci  lignum  439 

Guaiaci  resina  441 
Guaiacic  acid            440,  442 

Guaiacin  442 

Guaiacum  arboreum  440 

Guaiacum  officinale  439 

Guaiacum  sanctum  440 

Guaiacum  wood  439 

Guanin  1(506 

Guano  1606 

Guarana  1670 

Guaranin  1670 

Guatemala  sarsaparilla  780 
Guayaquil,  yellow  bark 

of (note)  285 

Guibourtia  copallifera  1578 

Guilandina  bonduc  258 

Guilandina  moringa  1659 

Guinea  grains  (note)  225 

Guinea  popper  215 
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Guinea  pepper  (note)  849 

Guirila  1619 

Gum  10 

Gum  nnim^  1535 

Gum  arabic  6 

Gum,  artificial  119 

Gum,  Australian  9 

Gum,  Barbary  8 

Gum,  Bassora  1542 

Gum,  Bondou  (note)  8 

Gum,  Cape  9 

Gum  caranna  1556 

Gum  elastic  1554 

Gum  galam  (note)  8 

Gum  gedda  8 

Gum  Gonakie  (note)  8 

Gum,  India  9 

Gum,  mesquite  1642 

Gum  mezquite  1042 

Gum  pectoral  13 

Gum,  Senegal  8 

Gum  turic  8 

Gum,  Turkey  7 

Gum-hogg  1609 
Gummate  of  lime  (note)    11 

Gummi  gutta  418 
Gummi  rubrum  astrin- 

gens  Gambinense  512 
Gummic  acid  (note)  11 
Gummi-resinas  938 
Gum-resins  938 
Gun  cotton  1370 
Gun  cotton,  ethereal  so- 
lution of  1085 
Gunjuh  393 
Gurjun  balsam  (note)  334 
Gutta  445 
Gutta-percha  443 
Gutta-percha  cement  929 
Gynocardia  odorata  1606 
Gypsum  1701 
Gyromia  Virginica  1640 

H 

Haddock  599 

Hiematoxyli  lignum  446 

Hsematoxylon  446 
Hsematoxylon   Campe- 

chianum  446 

Hagenia  Abyssinica  178 

Hair-cap  moss  1679 

Hake  599 
Halecore  australis  (note)  604 
Halecore  dugong  (note)  604 

Hamamelis  Virginica  1607 

Hard  Carthagena  bark  289 
Hard  Carthagena  bark 

(note)  289 

Hard  soap  773 

Hard  water  135 

Hardback  833 

Harris's  patent  sieve  915 

Harrogate  water  139 

Hartshorn  1607 

Harts-tongue  1692 

Hashish    '  393 

Hawk  weed  1609 

Hay  saffron  347 
Heal-all                  1576,  1682 


Heat,  application  of  920 
Heat,  effects  of  935 
Heavy  carbonate  of  mag- 
nesia 537 
Heavy  oil  of  tar  1533 
Heavy  oil  of  wine  1007 
Heavy  spar  167 
Hebradendron  cambo- 

gioides  417 

Hedeoma  447 

Hcdeoma  pulegioides  447 

Hedera  helix  1607 

Hederia  1608 

Hederic  acid  1608 

Hederin                  1607,  1608 

Hedge  garlic  1528 

Hedge  hyssop  1004 

Hedge  mustard  1695 
Hedysarum  alhagi  (note)  546 

Helcnin  480 

Helenium  autumnale  1608 

Helianthemum  448 
Helianthemum    Cana- 

dense  448 
Helianthemum  corym- 

bosum  448 

Helianthus  annuus  1640 

Hellebore,  American  886 

Hellebore,  black  448 

Hellebore,  swamp  880 

Hellebore,  white  884 

Helleborein  450 

Helleborctin  450 

Helleborin  450 

Helleborus  448 

Helleborus  fcetidus  1008 

Helleborus  niger  448 

Helleborus  orientalis  449 

Helleborus  viridis  449 

Helminthocorton  1598 

Helonias  dioica  1008 
Helonias     officinalis 

(note)  751 

Hematin  446 

Hematoxylin  446 

Hemidesmi  radix  451 

Hemidesmic  acid  451 
Hemidesmus  Indicus 

451,  778 
Hemidesmus  root  451 
Hemlock  827 
Hemlock  fruit  327 
Hemlock  gum  679 
Hemlock  leaves  827 
Hemlock,  oil  of  679 
Hemlock  parsley  1576 
Hemlock  pitch  plaster  1110 
Hemlock  poultice  1075 
Hemlock  spruce  678 
Hemlock  water  drop- 
wort  1658 
Hemp  392 
Hemp,  Indian  133,  392 
Henbane  leaves  471 
Henbane  seed  471 
Henna  1629 
Hennotannic  acid  1029 
Henry's  aromatic  spirit 

of  vinegar  (note)  952 

Henry's  magnesia  1278 


Hepar  sulphuris  1359 

Hepatic  aloes  92 

Hepatica  462 

Hepatica  acutiloba  452 

Hepatica  Americana  452 

Hepatica  triloba  452 

Heptree  741 
Heracleum  gummi  ferum  113 

Heracleum  lanatum  1608 

Herb  Christopher  1522 

Herb  Robert  1601 

Herba  Britannica  748 

Herbemont  grape  892 

Hermodactyls  1608 

Hesperidin  526 

Heuchera  452 

Heuchera  Americana  452 

Heuchera  caulescens  453 

Heuchera  cortusa  452 

Heuchera  pubescens  453 

Heuchera  viscida  452 

Heudelotia  Africana  1542 

Hevea  Guianensis  1554 

Hibiscus  abelmoschus  1009 

Hibiscus  esculentus  1609 

Hickory  1557 
Hickory  ashes  and  soot, 

infusion  of  1697 
Hiedra  809 
Hiera  picra  1304 
Hieracium  venosum  1009 
Himalaya  rhubarb  (note)  736 
Hips  741 
Hircic  acid  807 
Hircin  807 
Hirudo  453 
Hirudo  decora  454 
Hirudo  medicinalis  454 
Hive-syrup  1442 
Hoffmann's  anodyne  li- 
quor 1401 
Hog-gum  1609 
Holchus  saccharatua  1698 
Holly  1015 
Hollyhock  98 
Homberg's  pyrophorus  100 
Honduras  sarsaparilla  779 
Honey  556 
Honey,  clarified  1280 
Honey  of  borate  of  soda  1281 
Honej'  of  borax  1281 
Honey  of  roses  1281 
Honey,  preparations  of  1280 
Honeysuckle  1035 
Hooper's  pills  (note)  97, 1322 
Hope's  mixture  1783 
Hops  469 
Hop-tree  1683 
Hordein  458 
Hordeum  458 
Hordeum  decorticatum  458 
Hordeum  distichon  458 
Hordeum  perlatum  459 
Hordeum  vulgare  458 
Horehound  652 
Horse  aloes  93 
Horse  brimstone  845 
Horse-balm  1576 
Horsechestnut  1523 
Horsemint  563 


Index. 


1779 


Hone-radish 

146 

HoNe-rudish  root 

14«-> 

Home-radiAh  true 

lfir>9 

Hori4otuil 

IMH) 

HorsH^-wcod 

1576 

Hot  bath 

142 

Hound's  tonguo 

1587 

Hous(>let>k,  common 

1604 

Uous.'IrH'k.Hmall  161)8 

Howard's      hydrosubli- 

mate  of  mercury  1206 

HuHinilicB  Imrk  276 

Huamilies  bark  (note)  279 
Huanoohine  (note)  804 

Huanuco  bark  276 

Huanuou  bark  (note)  278 
Huilo  de  cade  507,  1659 

Huniulin  461 

Humulns  459 

Hiniuihis  lupuUis  460 

Hundred-leaved  rose  741 
Hungarian  balsam  1688 

Hungarian  fustic  1599 

Huntsman's  cup  1691 

Hura  Brasiliensis  1610 

Hura  crepitans  1610 

Husband's  magnesia  1278 
Huxham's    tincture    of 

bark  1455 

Hydrangea  arborescens  1610 
Hydrangea,  common  1610 
Hvdrargvri    ammonio- 

chloridum  1220 

Hvdrargyri      bichlori- 

dum  1199 

Hydrargyri   chloridum 

corrosivum  1199 

Hydrargyri    chloridum 

mite  1204 

Hydrargyri  cyanidum  1209 
Hydrargyri      cyanure- 

tum     '  1209 

Hydrargyri    et    quinise 

chloridum  1563 

Hydrargyri  iodidum  1212 
Hydrargyri  iodidum  ru- 

brunr  1210 

Hvdrargyri  iodidum  vi- 

ride  1212 

Hvdrargyri  nitrico-oxi- 

dum  1213 

Hydrargyri  oxidum  ni- 
grum (note)  1216 
Hydrargvri  oxidum  ru- 

brum  '  1213 

Hvdrargvri    perchlori- 

'dum    '  1199 

Hvdrargvri     precipita- 

tum  alll)um  1220 

Hydrargyri    subchlori- 

dum  1204 

Hydrargyri  sulphas  1217 
Hvdrargyri  sulphas  fla- 

vus  1217 

Hydrargyri    sulphuret- 

um  nigrum  (note)  1219 
Hydrargyri    sulphuret- 

um  rubrum  1218 

Hydrargyria  467 

Hydrargyrum  4G2 


Hydrargyrum  ammonl- 

atuni  1220 

Hydrargyrum    corrosi- 
vum subliiiiatum         1199 
Hydrargyrum  cum  cre- 

't&  1221 

Hydrargyrum  prtecipi- 

tatum  per  so  1214 

Hydrastia  or  hydrastin  470 
Hydrastina  469 

Hydrastis  469 

Hydraritis  Canadensis  469 
Hydrate  of  chloral  1567 

Hyd  rate  of  ethylen  987 

Hydrate  of  potiussa  1834 
Hydrated  oxide  of  amyl  85 
Hydrated  oxide  of  iron  1183 
Hydrated      sesquioxide 

(peroxide)  of  iron        1185 
Hvdric  ether  987 

Hydride  of  amyl  1530,  1675 
Hydride  of  butyl  •  1675 

Hydride  of  caproyl  1675 
Hydride  of  capryl  1675 

Hydride  of  cenanthyl  1675 
Hydride  of  pelargonyl  1675 
Hydride  of  rutyl  1675 

Hydriodate  of  ammonia 

1620 
Hydriodate    of  arsenic 
and  mercury,  solution 
of  1241 

Hydriodate  of  potassa  1354 
Hydriodic  acid  483,  959 

Hydriodic  acid,  .diluted  959 
Hydriodic  ether  1611 

Hydrobromate   of   am- 
monia 112 
Hydrobryoretin              1550 
Hydrocarotin  228 
Hydrochinono                   879 
Hydrochlorate   of    am- 
monia 109 
Hydrochlorate  of  lime     191 
Hydrochlorate  of  mor- 
phia                              1295 
Hydrochlorate  of  mor- 
phia, solution  of          1261 
Hydrochloric  acid  50 
Hydrochloric   acid,  di- 
lute                                 967 
Hydrochloric     solution 

of  arsenic  1242 

Hydrocotyle  Asiatica  1611 
Hydrocyanate  of  ethy- 

len  1612 

Hydrocvanic  acid,  an- 
hydrous 962,  964 
Hydrocyanic  acid,  dilu- 
ted 960 
Hydrocyanic  ether  1612 
Hydrogen  -^  904 
Hydrogen,  peroxide  of  1671 
Hydrometer,  Baum6's 

912,  1751 
Hydrosublimate  of  mer- 
cury 1206 
Hydrosulphate   of   am- 
monia, solution  of      1612 
Hydrosulphate  of  lime  1705 


HydroBulphurot  of  am- 
monia 1612 
Hydrohulphuric  acid  407, 847 
Hydruret  of  amyl  1680 
Hydruret  of  benzyl  688 
Hydruret  of  cumyl  1586 
Hydruret  of  phenyl  1648 
Hydruret  of  salieyl  289 
HymenaL'a  courbaril  1685 
Hymen«>a  Mozambi- 

censis  1578 

HymcnH;a  verrucosa  1578 
Hymenodicty<m  294 

Hyoscyami  lolium  471 

Hyoscyami  semen  471 

Hyoscyamia  472,  473 

Hyoscyamin  472 

Hyoscyamus  albus  472 

Hyoscyamus  niger  471 

Hyperanthera  moringa 

1659 
Hypericum  perforatum  1612 
Hyperiodic  acid  483 

Hypermanganate  of  po- 
tassa 708 
Hypermanganic  acid        543 
Hyperoxymuriate  of  po- 
tassa 701 
Hypochlorite  of  lime        193 
Hypochlorite  of  soda      1273 
Hyponitric  acid  54 
Hvponitrous  acid  54 
Hyjwnitrous  ether           1405 
Hypophosphite   of  am- 
monia                           1614 
Hypophosphite  of  iron  1614 
Hypophosphite  of  lime  1613 
Hypophosphite   of   po- 
tassa                             1614 
Hypophosphite  of  quinia 

299,  1614 
Hypophosphite  of  soda  1613 
Hypophosphites  1613 

Hypophosphorous  acid  1614 
Hypopicrotoxic  acid  1574 
Hyposulphite  of  lime  1614 
Hyposulphite  of  soda  822 
Hyposulphite    of    soda 

and  silver  1614 

Hyposulphites  1704 

Hyposulphuric  acid  847 

Hyposulphurous  acid  847 
Hyraceum  1615 

Hyrax  Capensis  1615 

Hyssop  1615 

Hyssopus  ofScinalis        1615 


Iberis  amara  1615 

Iceland  moss  258 
Iceland  moss  paste  (note)   13 

Ice-plant  1641 

Ichthyocolla  476 

Icica  icicariba  376 

Icicariba  876 

Ictodes  fcetidus  867 

Idrialin  616 

Igasuria  576 

Igiujuric  acid  675 
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Ignatia  478 

Ignatia  amara  478 

Ilex  1615 

Ilex  aquifolium  1546,  1615 
Ilex  cassina  1616 

Ilex  dahoon  1616 

Ilex  mate  1616 

Ilex  opaca  1616 

Ilex  Paraguaiensis  1616 
Ilex  vomitoria  1616 

Ilexanthin  1547,  1615 

Ilicic  acid  1615 

Ilicin  1615 

Illicium  anisatum  127,  1616 
Illicium  rioridanum  1616 
Illicium  parviflorum  1616 
Impatiens  balsamina  1617 
Impatiens  fulva  1616 

Impatiens  noli-me-tan- 

gere  1617 

Impatiens  pallida  1616 

Imperatoria  ostruthium 

1617 
Imperatorin  1617 

Imperial  698 

Imperial  measure  1734 

Imphee  1698 

Impure  carbonate  of  po- 

tassa  698 

Impure  oxide  of  zinc  1716 
Incineration  935 

Incitants  2 

Indelible  ink  1617 

India  aloes  94 

India  gum  9 

India  myrrh  571 

India  opium  (note)  633 

India  rhubarb  732 

India  senna  800 

Indian  corn  1725 

Indian  cucumber  1640 

Indian  hemp,  133,  392 

Indian  physic  427 

Indian  poke  886 

Indian  red  1618 

Indian  rubber  1554 

Indian  sarsaparilla  451 

Indian  tobacco  532 

Indian  turnip  150 

Indian  yellow  1618 

Indican  1618 

Indigo  1618 

Indigo,  sulphate  of  1618 
Indigo,  wild  1541 

Indigofera  anil  1618 

Indigofera  argentea  1618 
Indigofera  tinctoria  1618 
Indigotin  1618 

Infusa  1223 

Infusion  930 

Infusion  jars   of  Alsop  • 
and    Squire    (note) 

1223, 1224 
Infusion  of  angustura  1225 
Infusion  of  bearberry  1232 
Infusion  of  buchu  1225 

Infusion  of  calumba  1226 
Infusion  of  capsicum  1226 
Infusion  of  cascarilla  1226 
Infusion  of  catechu         1227 


Infusion     of     catechu, 

compound  1227 

Infusion     of    Cayenne 


pepper 


1226 


Infusion  of  chamomile  1225 
Infusion  of  chiretta  1227 
Infusion  of  cloves  1226 

Infusion  of  columbo  1226 
Infusion  of  cusparia  1225 
Infusion  of  dandelion  1232 
Infusion  of  digitalis  1228 
Infusion  of  dulcamara  1228 
Infusion  of  ergot  1228 

Infusion     of     flaxseed, 

compound  1229 

Infusion     of     gentian, 

compound  1229 

Infusion  of  ginger  1233 

Infusion      of      hickory 

ashes  and  soot  1697 

Infusion  of  hops  1229 

Infusion  of  juniper  1229 
Infusion  of  kousso  1228 

Infusion  of  linseed  1229 
Infusion  of  matico  1230 

Infusion  of  orange  peel  1225 
Infusion  of  orange  peel, 

compound  1225 

Infusion  of  pareira  bra- 

va  1230 

Infusion    of    Peruvian 

bark,  compound  1228 

Infusion  of  quassia  1230 

Infusion  of  red  bark  1228 
Infusion  of  red  cincho- 
na 1228 
Infusion  of  rhatany  1229 
Infusion  of  rhubarb  1231 
Infusion  of  roses,  acid  1231 
Infusion  of  roses,  com- 
pound 1231 
Infusion  of  sage  1231 
Infusion     of    sassafras 

pith  1298 

Infusion  of  seneka  1231 

Infusion  of  senna  1231 

Infusion  of  serpentaria  1232 
Infusion  of  slippery  elm 

bark  1299 

Infusion  of  spigelia  1232 
Infusion  of  tar  1230 

Infusion    of    thorough- 
wort  1228 
Infusion  of  tobacco        1232 
Infusion  of  valerian       1233 
Infusion  of  wild-cherry 

bark  1230 

Infusion  of  yellow  bark  1227 
Infusion  of  yellow  cin- 
chona 1227 
Infusions  936,  1223 
Infusum  angusturae  1225 
Infusum  anthemidis  1225 
Infusum  aurantii  1225 
Infusum  aurantii  com- 

positum  1225 

Infusum  buchu  1225 

Infusum  calumbse  1226 

Infusum  capsici  1226 

Infusum  caryophylli      1226 


Infusum  cascarillse  1226 
Infusum  catechu  1227 

Infusum   catechu   com- 

positum  1227 

Infusum  chiratae  1227 

Infusum  cinchonse  com- 

positum  1228 

Infusumcinchon8eflav8el227 
Infusum   cinchonas   ru- 

brse  1228 

Infusum  colombae  1226 

Infusum  cuspariae  1225 

Infusum  cusso  1228 

Infusum  digitalis  1228 

Infusum  dnlcamarae  1228 
Infusum  ergotifi  1228 

Infusum  eupatorii  1228 

Infusum  gcntianae  com- 

positum  1229,  1286 

Infusum  humuli  1229 

Infusum  juniperi  1229 

Infusum  krameriae  1229 

Infusum  lini  1229 

Infusum   lini    composi- 

tum  1229 

Infusum  lupuli  1229 

Infusum  maticsB  1230 

Infusum  pareirie  1230 

Infusum  picis  liquidae  1230 
Infusum  pruni  Virgin- 

ianae  1230 

Infusum  quassias  1230 

Infusum  rhei  1231 

Infusum  rosae  acidum  1231 
Infusum  ros«  composi- 

tum  1231 

Infusum  salvias  1231 

Infusum   sassafras  me- 

dullse  1298 

Infusum  senegas  1231 

Infusum  sonnse  1231 

Infusum  serpentariaB  1232 
Infusum  spigeliae  1232 

Infusum  tabaci  1232 

Infusum  taraxaci  1232 

Infusum  ulmi  1299 

Infusum  uvae  ursi  1232 

Infusum  Valerianae  1233 

Infusum  zingiberis  1233 
Inhalation  of  chlorine  1497 
Inhalation  of  conia  1497 
Inhalation  of  creasote  1497 
Inhalation  of  hydrocy- 
anic acid  1496 
Inhalation  of  iodine  1497 
Inhalations  1496 
Ink  1707 
Inkomankomo  408 
Inks,  anilin  1534 
Inosite  754,  761 
Insect  powder,  Persian  1619 
Inspissated  infusions  1224 
Inula  479 
Inula  helenium  479 
Inulin  480 
Inverse  sugar  754,  761 
lodate  of  potassa  1619 
Iodic  acid  483 
Iodic  alimentation  488 
Iodide  of  ammonium     1620 
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Iodide  of  aniyl  1531 

lodido  of  nntunony  1020 
lodidt!  uf  ar»iMtio  10i>4 

ludido    of  arMfiiic   and 

inoroiiry,  solution  of  1241 
loilido  of  bariunt  1(121 

lodido  of  cadmium  184 

Iodide  of  culcitim  1021 

Imlido  of  ethyl  1(511 

lodido  of  gold  1004 

Itnlido  of  iron  1180 

lixlido   of  iron,   glyce- 

ratoof(note)  1181 

Iodide  of  iron,  solution 

of  1432 

lodido  of  iron,  syrup  of 

1432 
lodido  of  lend  1333 

lodido  of  lead  plaster  1114 
lodido  of  manganese  1637 
lodido  of  mwcury  1212 

lodido  of  potassium  1353 
Iodide  of  silver  1021 

Iodide  of  sodium  1021 

lodido  of  starch  1022 

lodido   of  sulphate   of 

quinia(notej  1378 

Iodide  of  sulpnur  1428 

lodido  of  zinc  1023 

Iodides  of  calomel  1023 

Iodine  480 

Iodine  baths  489 

Iodine,  bisulphuret  of  1423 
Iodine  caustic  489 

Iodine,  colourless  1400 

Iodine,  compound  solu- 
tion of  1257 
Iodine,  compound  tinc- 
ture of                           1405 
Iodine  inhalation  491 
Iodine,  liniment  of  489, 1236 
Iodine  lotion  489 
Iodine,    Lugol's    solu- 
tions of                           487 
Iodine,  oxide  of  483 
Iodine  paint                      489 
Iodine,  rubefacient  solu- 
tion of  489 
Iodine,  solution  of          1257 
Iodine  spring,  Saratoga   141 
Iodine,  tincture  of          1404 
lodinium                            480 
lodism                                485 
lodizf'd  camphor               492 
I(Klizod  collodion            1087 
Iodized  glycerin      430,  489 
Iodized  oil                           488 
lodochlorides   of  mer- 
cury                              1623 
lodo-cinchonia  sulphate 

(note)  1378 

Iodoform  1023 

lodoformum  1023 

lodohydrargyrate    of 

t'otassium  1624 

lodo-quinia,  sulphate  of 

(note)  1378 

Irtdo-tannin  488,  1625 

loilous  acid  488 

lodum  480 


lonidium  ipecacuanha 

(note)  497 

Ioni<lium    marcucci 

(note)  497,  1625 

lonidium   mlcrophyl- 

lum  (note)  497 

lonidium  parviflo- 

rum  (note,  497)  1626 

Ipocaeunn  498 

Ipecacuanha  493 

Ipecacuanha,  Amer- 
ican 391,427 
Ipecacuanha,  amyla- 
ceous (note)  490 
Ipecacuanha,    black 

(note)  496 

Ipecacuanha  lozenges    1480 
Ipecacuanha,  Peruvian     > 

(note)  496 

Ipecacuanha  spurge         391 
ipecacuanha,    striated 

(note)  496 

Ipecacuanha,    undula- 
ted (note)  496 
Ipecacuanha,    white 

(note)  496 

Ipecacuanhas,  non- 
officinal  (note)  496 
Ipecacuanhic  acid  495 
Ipoma>a  jalapa  601 
Ipomjca  macrorrhiza  500 
Ipomasa  purga  501 
Ipomsea  turpethum  1715 
Iridin  or  irisin  600 
Iris  Florentina  498 
Iris  fcetidissima  498 
Iris  Germanica  498 
Iris  pseudo-acorus  498 
Iris  tuberosa  498, 1609 
Iris  versicolor  499 
Irish  moss  259 
Iron  401 
Iron,  albuminate  of  1527 
Iron,  alcoholized  1190 
Iron  alums  1173 
Iron,  ammoniated  1529 
Iron .  ammonio-chloride 

of'  1529 

Iron,  ammonio-citrate 

of  1172 

Iron,  ammonio-tartrate 

of  1174 

Iron  and  alumina,  sul- 
phate of  1701 
Iron  and  ammonia,  ci- 
trate of  1172 
Iron  and  ammonia,  sul- 
phate of                        1173 
Iron  and  ammonia,  tar- 
trate of  1174 
Iron  and  magnesia,  ci- 
trate of                          1569 
Iron  and  potassa,  albu- 
minate of                      1526 
Iron  and   potassa,  sul- 
phate of                        1178 
Iron  and  potassa,  tar- 
trate of                        1174 
Iron  and  quinia,  citrate 
of                                  1176 


Iron  and  soda,  albumi- 
nate of  1527 
Iron,  ariteniato  of  1108 
Iron,  black  oxide  of  403 
Iron,  bromide  of  1550 
Iron  by  hydrogon  1194 
Iron,  carbazutato  of  1567 
Iron,  carbonate  of,  with 

sugar  1169 

Iron,  carburet  of  1557 

Iron,  chloride  of  1170 

Iron,  citrate  of  1172 

Iron,  commercial  sul- 
phate of  (note)  1192 
Iron,  dried  sulphate  of  1193 
Iron,  ferrocyanido  of  1178 
Iron,  forrocyunuret  of  1178 
Iron  filings  406 
Iron,  glycerate  of  iodide 

of (note)  1181 

Iron,   granulated  sul- 
phate of  1194 
Iron,  hydrated  oxide  of  1183 
Iron,  hydrated   perox- 
ide of  1188 
Iron,  hvdrated  scsqui- 

oxide*^of  1188 

Iron,  impalpable  pow- 
der of  406,  1194 
Iron,  iodide  of  1180 
Iron,  lactate  of  1182 
Iron,  magnetic  oxide  of  1 185 
Iron,  moist  peroxide  of  1183 
Iron,  oxalate  of  1063 
Iron,  perchloride  of  1170 
Iron,  peroxide  of  1185 
Iron,  phosphate  of  1186 
Iron  plaster  1107 
Iron,  potassio-tartrate 

of  1174 

Iron,  powder  of  1194 

Iron,  precipitated  car- 
bonate of  1190 
Iron,  preparations  of     1108 
Iron,    preservation   of 

protiodide  of  (note)    1181 
Iron,    preservation   of 
protosulphate   of 
(note)  1181 

Iron,  protoxide  of  403 

Iron,  Quevenne's  1190 

Iron,  red  oxide  of  1190 

Iron,  reduced  1194 

Iron,  saccharatcd  car- 
bonate of  1 169 
Iron,  sesquichloride  of  1170 
Iron,  sesquioxide  of 

403,  1185,  1190 
Iron,  solution  of  citrate 

of  1248 

Iron,  solution  of  iodide 

of  1432 

Iron,  solution  of  nitrate 

of  1249 

Iron,  solution  of  per- 
chloride of  1251 
Iron,  solution  of  subsul- 

phate  of  1253 

Iron,  solution  of  tcrsul- 
pbate  of  1254 
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Iron,  subcarbonate  of    1190 
Iron, sulphate  of  1191 

Iron, sulphuret  of  406 

Iron,  syrup  of  iodide  of  1432 
Iron,  table  of  the  prepa- 
rations of  404 
Iron,  tannate  of  1707 
Iron,  tnrtarated  1174 
Iron ,  tartrate  of  protox- 
ide of  1175 
Iron,  teroxide  of  403 
Iron,  tincture  of  acetate 

of  1458 

Iron,  tincture  of  chlo- 
ride of  1459 
Iron  tincture  of  muri- 
ate of  1459 
Iron,  valerianate  of  1718 
Iron,  wine  of  1504 
Iron  wire  405 
Isatis  tinctoria  1626 
Isinglass  476 
Isis  nobilis  1579 
Isonandra  gutta  443 
Issue-peas  169,  499,  1608 
Ivory-black  219 
Ivraie  1634 
Ivy  1607 
Ivy  gum                          1608 


Jaen  bark  276 

Jaen  bark  (note)  279 

Jaggary  755 

Jalap  500 

Jalap,  fusiform  (note)  503 
Jalap,  light  (note)  503 

Jalap,  male  (note)  503 

Jalap  of  Tampico  (note)  502 
Jalap,  overgrown  (note)  504 
Jalap,  resin  of  1385 

Jalap,     rose-scented 

(note)  504 

Jalap  stalks  (note)  503 

Jalapa  500 

Jalapae  resina  1385 

Jalapic  acid  (note)  504 

Jalapin  501 

Jalapinol  (note;  504 

Jamaica  dogwood  1678 

Jamaica  ginger  907 

Jamaica  kino  510 

Jamaica  pepper  674 

Jamaica  sarsaparilla  780 
Jamaicina  1551 

James's  powder  1364 

Jamestown  weed  840 

Janipha  manihot  550,  858 
Japan  camphor  202 

Japan  sago  763 

Japan  varnish  1525 

Japan  wax  (note)  249 

Japanese  isinglass  (note)  478 
Japanese  pepper  (note)  900 
Jargonelle  pear  essence  1597 
Jasmine, common  white  1660 
Jasminum    grandiflo- 

rum  1660 

Jasminum  officinale       1660 


Jasminum  sambac  1660 

Jatamansi  849 

Jateorrhiza  calumba  198 

Jateorrhiza  palmata  198 

Jatropha  curcas  1541 

Jatropha  elastica  1554 

Jatropha  manihot  858 

Jatropha  multifida  1542 

Jatropha  oil  1542 

Java  cardamom  (note)  225 

Java  coft'ee  186 

Javelle's  water  1563 

Jefl'ersonia  diphylla  1626 

Jellies  1626 

Jelly,  vegetable  228 

Jerusalem  cherry  369 
Jerusalem  oak          255,  256 

Jervina  885 

Jesuits'  drops  1451 

Jesuits'  powder  309 
Jewell's    hydrosubli- 

mate  of  mercury  1206 

Jewel-weed  1616 

Juglans                    505,  1557 

Juglans  cathartica  505 

Juglans  cinerea  505 

Juglans  nigra  505 

Juglans  regia  505 

Juice  of  broom  1421 

Juice  of  dandelion  1421 

Juice  of  hemlock  1420 

Juices  1420 

Jujubse  1725 

Jujube  paste  (note,  13)  1725 

Juniper  507 

Juniperin  (note)  507 

Juniperus  607 

Juniperus  communis  507 

Juniperus  depressa  507 

Juniperus  lycia  1660 

Juniperus  oxycedrus  1659 

Juniperus  sabina  752 
Juniperus  Virgini- 

ana  508,  753 

Jurubeba  369 

K 

Kfempferia  rotunda  1725 

Kali  purum  1334 

Kalium  694 

Kalmia  angustifolia  1627 

Kalniia  glauca  1627 

Kalmia  latifolia  1626 

Kamala  743 

Kameela  743 

Kassu  (note)  243 

Kava  or  Kawa  (note)  554 

Kawine  (note)  654 

Kekune  oil  1527 
Kelp                           481,  819 

Kempferid                 ■  1600 

Kentish's  ointment  1238 
Kermes  mineral    1024, 1028 

Kiew  1646 
Kinate  of  cinchonia  295, 304 
Kinate  of  quinia       295,304 

King's  yellow  1662 
Kinic  acid                  295,  303 

Kino  809 


Kino,  African  511 

Kino,  Botany  Bay  612 

Kino,  Caracas  611 

Kino,  East  India  610 

Kino,  Jamaica  510 
Kino,  South  American    511 

Kino,  West  India  610 

Kinoic  acid  610 

Kinoile  (note)  804 

Kino-juice  (note)  513 

Kinol  1633 

Kinone  (note)  304 

Kino-red  510 

Kinovic  acid  296,  305 

Kinovic  bitter  296,  305 

Kinovin  305 

Kirsch  1044 

Knot-grass  1546 

Knot-root  1576 
Knottj'-rooted  figwort   1693 

Kola  nuts  1700 

Koossino  179 

Koosso  178 

Krameria  614 

Krameria  ixina  615 

Krameria  triandra  614 
Krameria-tannic  acid      515 

Kramerise  radix  514 

Kramer ic  acid  515 

Krimea  rhubarb  736 

Kryolite  (note)  820 

Kukui  oil  1527 


Labarraque's  disinfect- 
ing liquid  1271 
Labdanum  1627 
Labrador  tea  1630 
Laburnic  acid  1587 
Laburnin  1587 
Laburnum  1587 
Lac  1027 
Lac  ammoniaci  1283 
Lac  assafoetidae  1284 
Lac  sulphuris  1422 
Lacca  in  placentis  1628 
Laccin  1628 
Lachryma    scammony 

(note)  786,  788 

Laemus  1633 

Lactate  of  iron  1182 

Lactate  of  lime  49 
Lactate  of  manganese   1637 

Lactate  of  quinia  298 

Lactate  of  zinc  49,  1628 

Lactic  acid  48 

Lactide  49 

Lactin  ?54,  762 

Lactose  762 

Lactuca  516 

Lactuca  altissima  517 

Lactuca  elongata  517 

Lactuca  sativa  517 

Lactuca  scariola  521 

Lactuca  virosa  517,  631 

Lactucarium  517 

Lactucerin  519 
Lactucic  acid  (note)         520 

Lactucin  519 


Irulex. 
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Lactucone  (note)  510 

Ladaiiuin  \&n 

LHtlieit'  innntle  1<V27 

Lndii's'  Hiinpcr  858 
Ludv    Wubiitur'8    ])illa 

(rioto)  1822 

Ltuvo-turtaric  acid  70 

Lake  wutor  18(3 
Luko!)                        819,  1629 

Jjaniinaria  biilbosa  481 
Latniiiariudigitata  481,159*J 

LaiMiiiaria  saccharina  481 

Lain|iblHc-k  220 

LHin|i8,  alcoholic  921 

Latin  philosophica  1513 

Laiica?*ter  blackdrop  951 

Lapilhi  cancrorum  1583 
Lapis  bozoar  occidenta- 

lis  1545 
Lapis  bpzoar  orientalirf^45 

Lapis  calaminaris  1552 

Lapis  di villus  356 

Lapis  infiTiialis  1050 

Lapis  lazuli  1716 

Lappa  621 

Lappa  major  621 

Lappa  minor  621 

Larch  bark  (note)  863 

Larcli,  European  863 

Lard  75 

Lard,  benzoated  1484 
Largi'-flowering  spurge  390 

Larix  ccdrus  (note)  646 

Larix  Europsea  863 

Larix  Europsea  (note)  646 

Larixine  (note)  863 

Larix inic  acid  (note)  863 

Larkspur  359 

Laudanum  1468 
Laudanum,   denarco- 

tized  1469 
Laudanum,  Bousseau's 

(note)  1506 
Laudanum,  Syden- 
ham's 1505 
Laughing  gas  1655 
Laurel  1626 
Laurie  acid  (note)  625 
Laurocerasi  folia  622 
Laurus  benzoin  1543 
Laurus  camphora  201 
Laurus  cassia  313,  314 
Laurus  cinnamomum  313 
Laurus  culihiwan  1585 
Laurus  nobilis  1629 
Laurus  pichurim  1677 
Laurus  sassafras  783 
Lavandula  623 
Lavandula  spica  623 
Lavandula  vera  623 
Lavender  623 
Lavender  water  1410 
Lawsonia  inerniU  1629 
Lazulito  1716 
Lead  681 
Lead,  acetate  of  684 
Lead,  as  a  poison  682 
Lead,  carbonate  of  686 
Lead,  diluted  solution 
of  subacotate  of  1263 


Load 

dioxide  ot 

681 

Lead 

giuHS  of 

16U1 

Ltmd 

iodide  of 

1883 

Lead 

nitrate  of 

688 

Lead 

oxide  of 

689 

Lead 

plaMtor 

nil 

Lead,  preparation*  of  1332 
Lead,  protoxide  of  681,  689 
Lead,  red  682,  691 

Lead,  red  oxide  of  682,  691 
Lead, saccharate  of  1688 
Lead,  semivitritled  ox- 
ide of  .  689 
Lead,  sesquioxide  of  682 
Lead,  solution  of  sub- 
acetate  of  1262 
Lead,  sugar  of  684 
Lead,  table  of  the  pre- 
parations of  688 
Lead,  tannate  of  1707 
Lead,  while  686 
Lead- water  1263 
Leadwort  1679 
Leaf  tobacco  850 
Leather  flower  1570 
Leather  wood  1589 
Lecanora  tartarea  1633 
Lecanoric  acid  1633 
Lecithin  1667 
Lcdoyen's  disinfecting 

fluid  689 

Ledum  latifolium  1630 

Ledum  pa  lust  re  1629 

Leech,  mechanical  (note)  457 
Leeches  453 

Leeches,  danger  from 

(note)  457 

Leek  16B0 

Lee'a  New  London  pills 

(note)  97 

Lee's  Windham  pills 

(note)  97 

Lemnian  bolo  1549 

Lemon  juice  626 

Lemon  peel  625 

Lemon  syrup  1436 

Lemons  625 

Lenitive  electuary  1092 
Lentisk  553 

Leontice  thalictroides  1558 
Leontodon  taraxacum  859 
Leonurus  cardiaca  1630 

Leopard   crown    bark 

(note|  277 

Leopard's  bane  147 

Lepidolite  631 

Lepra  morcurialis  467 

Leptandra  524 

Leptandra  purpurea         624 

Leptandra  V'irginica       524 

Leptandrin  624 

Lettuce  616 

Lettuce,  acrid  617 

Lettuce  opium  618 

Lettuce,  strong-scented    617 

i  Lettuce,  wild  617 

'  Leucol  1533 

I  Levant  wormseed  772 

I  Levigation  915 

1  Levulose  (note,  546)       761 


LIntris  odoratiflsima      1718 
Liatris  scariosa  1680 

LiatrJH  spicAta  1080 

Liatris  squarrona  1680 

Lich<-n  iKlandicufl  268 

Lichenin  258 

Lichstcaric  acid  254, 1647 
Liebig's  distillatory  Ap- 
paratus 925 
Life-everlasting  1585,  1608 
Light  Calisaya  (not«)  282 
Light  carbonate  of  mag- 
nesia 637 
Light  jalap  (note)  603 
Light  mag'nttsia  1277 
Light  oil  of  tar  1538 
Light  oil  of  wine  1(X)7 
Lignum  colubrinum  575 
Lignum  vitas  440 
Ligulin  1630 
Ligusticum  levieticum  1630 
Ligustrin  1630 
Ligustrum  vulgare  1630 
Lilac,  common  1706 
Lilacin  1706 
Lilium  bulbiferura  1631 
Lilium  candidum  1630 
Lily,  common  white  1630 
Lily  of  the  valley  1577 
Lima  bark  276 
Lima  bark  (note)  278 
Limatura  ferri  406 
Lime  192 
Lime,  bone-phosphate  of  1071 
Lime,  carbonate  of  345 
Lime,  chloride  of  193 
Lime,  chlorinated  193 
Lime,  hydrate  of  1070 
Lime,  hydrochlorate  of  191 
Lime,  hydrosulphateof  1705 
Lime,  hypochlorite  of  193 
Lime  liniment  1234 
Lime,  muriate  of  191 
Lime  ointment  193 
Lime,  phosphate  of  1070 
Lime,  precipitated  car- 
bonate of  1069 
Lime,  precipitated  phos- 
phate of  1070 
Lime,  preparations  of  1069 
Lime,    saccbarate    of 

(note)  1248 

Lime,  solution  of  chlo- 
rinated 1247 
Lime,  solution  of  mu- 
riate of  1245 
Lime,  sulphate  of  1701 
Lime,  syrup  of  (note)  1248 
Lime,  sj'rup  ot  phos- 
phate of (note)  1071 
Limes  626 
Limestone  846 
Lime-water  1246 
Limones  625 
Limonis  cortex  625 
Limonis  oleum  697 
Limonis  succus  626 
Linaria  vulgaris  1586 
Ling  599 
Lini  farina                        628 
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Lini  oleum  598 

Lini  semina  628 

Liniment,  anodyne  1236 
Liniment  of  aconite  1233 
Liniment  of  ammonia  1234 
Linimcntofbelladonna  1234 
Liniment  of  camphor  1234 
Liniment   of  camphor, 

compound  1235 

Linimcntof  cantharides  1235 
Liniment  of  chloroform  1235 
Liniment  of  croton  oil  1235 
Liniment  of  iodide   of 

potassium  and  soap  1236 
Liniment  of  iodine  1236 
Liniment  of  mercury  1235 
Liniment    of  mustard, 

compound  1237 

Liniment  of  opium  1236 
Liniment  of  turpentine  1238 
Liniment  of  turpentine 

and  acetic  acid  1238 

Liniment,  volatile  1234 

Linimenta  1233 

Liniments  1233 

Jjinimentum  aconiti  1233 
Linimentum  aeruginis 

(note)  354 

Linimentum  ammonise  1234 
Linimentum  arciei  1486 

Linimentum   belladon- 

nae  1234 

Linimentum  calcis  1234 

Linimentum  camphorse  1234 
Linimentum  camphorae 

compositum  1235 

Linimentum   canthari- 

dis  1235 

Linimentum    chloro- 

formi  1235 

Linimentum  crotonis  1235 
Linimentum  hydrargy- 

ri  1235 

Linimentum  iodi  1236 

Linimentum  opii  1236 

Linimentum  potassii  io- 

didi  cum  sapone  1236 

Linimentum  saponis  1236 
Linimentum    sinapis 

compositum  1237 

Linimentum  terebin- 

thinae  1238 

Linimentumterebinthi- 

niB  aceticura  1238 

Lin  in  1632 

Linoleum  (note)  598 

Linseed  528 

Linseed  meal  528 

Linseed  oil  598 

Linseed  poultice  1075 

Lint  1631 

Linum  528 

Linum  catharticum  1632 
Linum  usitatissimum  528 
Lion's  foot  1681 

Liquefaction  923,  935 

Liquid  extract  of  bacl  1153 
Liquid  extractof  ergot  1158 
Liquid  extract  of  fern 

root  1159,  1316 


Liquid  extractof  opium  IIGO 
Liquid  extract  of  parei- 

ra  1161 

Liquid  extract  of  yello-w 

cinchona  1155 

Liquid  storax  843,  1632 

Liquidambar  altingia  1633 
Liquidambar  orientale  842 
Liquidambar  styraciflua 

842,  1632 
Liquidamber  1632 

Liquor  ammonias  1036 

Liquor  ammoniae  aceta- 

tis  1239 

Liquor  ammoniae  citra- 

tis  1240 

Liquor    ammoniae   for- 

tior  104 

Liquor  antimonii  clilo- 

ridi  1240 

Liquor    antimonii    ter- 

chloridi  1240 

Liquor  arsenicalis  1266 

Liquor  arsenicichloridi  1562 
Liquor  arsenici  et  hy- 

drargyri  iodidi  1241 

Liquor  arsenici  hydro- 

chloricus  1242 

Liquor  atropiae  1243 

Liquor    atropiae    sul- 

phatis  1243 

Liquor  barii  chloridi  1243 
Liquor  bismuthi  1244 

Liquor  bismuthi  et  am- 
moniae citratis  1243 
Liquor  calcii  chloridi  1245 
Liquor  calcis  124G 
Liquor  calcis  chloratae  1247 
Liquor  calcis  sacchara- 

tus  1248 

Liquor  chlori  1040 

Liquor  epispasticus  1235 
Liquor  ferri  citratis  1248 
Liquor  ferri  iodidi  1432 

Liquor  ferri  nitratis  1249 
Liquor  ferri  perchloridi  1251 
Liquor  ferri  perchloridi 

fortior  1251 

Liquor  ferri  pernitratis  1249 
Liquor  ferri  persulpha- 

tis  1254 

Liquor  ferri  subsulpha- 

tis  1253 

Liquor  ferri  tersulpha- 

tis  1254 

Liquor  gutta-perchae  1255 
Liquor  hydrargyri  ni- 
tratis 1256 
Liquor  hydrargyri  ni- 
tratis acidus  1256 
Liquor  iodi  1257 
Liquor  iodinii  composi- 

tus  1257 

Liquor  lithiae  efferves- 

cens  1258 

Liquor  magnesias  carbo- 

natis  1258 

Liquor  magnesiae  citra- 
tis 1259 
Liquor  morphi8eacetatisl261 


Liquor  morphiae  hydro- 

.   chloratis  1261 

Liquor  morphiae  muri- 

atis  1261 

Liquor  morphiae  sulph- 

atis  1261 

Liquor  opii  compositus 

(note)  1470 

Liquor  plumbi  subace- 

tutis  1262 

Liquor  plumbi  subace- 

tatis  dilutus  1263 

Liquor  potassae  1263 

Liquor  potassaearsenitis  1266 
Liquor   potassae   chlori- 

natae  1563 

Liquor  potassae  citratis 

1268,  12S6 
Liquor  potassae  eiferves- 

cens  1270 

Liquor  potassae  perman- 

ganatis  1270 

Liquor  sodte  1271 

Liquor  sodae  arseniatis  1271 
Liquor  sodaj  chloratae  1271 
Liquor  soda3  chlorinatae  1271 
Liquor    sodae    efferves- 

cens  1274 

Liquor  strychniae  1274 

Liquor  zinci  chloridi  1274 
Liquoros  1238 

Liquorice  895 

Liquorice,  root  433 

Liriodendrin  630 

Liriodendron  529 

Liriodendron  tulipifera  529 
Lisbon  diet  drink  1101 

Lisbon  sarsaparilla  780 

Litharge  689 

Litharge  plaster  1111 

Litiiargyrum  689 

Lithia  531 

Lithia,  carbonate  of  531 
Lithia,  citrate  of  1276 

Lithia  water  1258 

Lithijc  carbonas  531 

Lithiae  citras  1276 

Lithium  631 

Lithospermum    offici- 
nale 1633 
Lithospermum  tinctori- 

um  1528 

Litmus  1633 

Litmus-paper  1633 

Live  oak  723 

Liver  of  sulphur  1359 

Liverwort  452 

Lixiviation  931 

Lizard's  tail  1692 

Lobelia  532 

Lobelia  cardinalis  535 

Lobelia  inflata  532 

Lobelia  syphilitica  535 

Lobelic  acid  533 

Lobelina  533 

Loblolly  pine  862 

Local  remedies  2 

Locust  tree  1688 

Logan's  plaster  (note)  1113 
Logwood  446 
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Loliiim  tatnulentum  1<W4 
Loni;  popper  677 

Lonic-lt'ttvod  pine  801 

LunicvrH  cHprilblium  1U:)5 
Luo808trite  \W\<> 

Lotio  flava  1201 

Lotio  hytlrarpyrl  flnva  1277 
Lotio  liydrargyri  nigra  1277 
Lotio  nigra  1206 

Lotion,  black  mercurial  1277 
Lotion,  yellow   morcu- 

rial  1277 

Lotiones  1276 

Lotions  1276 

Lovago  1680 

Loxa  l»ark  (note)  276 

Lozfnges  1478 

Lozenges  of  chlorate  of 

potassa  1481 

Lunar  caustic  1050 

Lungwort  1688 

Lupulin  461,  635 

Lupulina  461,  535 

Lupnline  461 

Lupulite  461 

Lupuhis  459 

Luteolin  1687 

Lutes  928 

Lyoia,  lycin,  or  lycina  1635 
Lycium  175 

Lycium  barbarum  1635 

Lycoctonin  (note)  71 

Lycopordon  proteus  1649 
Lycopodium  635 

Lycopodium  clavatum  635 
Lycopus  636 

Lycopus  Europaeus  636 

Lycopus  Virginicus  636 

Lvthrura  salicaria  1635 

Lytta  209 

Lytta  mol»na  215 

Lytta  Nuttalli  215 

Lytta  vulncrata  216 


M 

Mace  568,  570 

Maceration  930 

Macis  668,  670 

McMunn's    elixir   of 

opium  (note)  1470 

Macropiper    methysti- 

cum  (note)  654 

Macrotys  racemosa  260 

Madagascar  cardamom 

(note)  225 

Madar  1554 

Madder  745 

Madeira  wine  892 

Mafurra  tallow  (note)  621 
Magenta  1572 

Magistory  of  bismuth  1066 
Magnesia  1277 

Magnesia,  acetate  of  1522 
Magnesia  alba  &{6 

Magnesia,  calcined  1280 
Magnesia,  carbonate  of  536 
Magnesia,  Dinneford's  538 
Magnesia,  Ellis's  1278 


Magnecia,  heavy  carbo- 
nate of  537 
Magnesia,  Henry's  1278 
Magnesia,  Husband's  1278 
Magnesia  lovis  1277 
Magnesia,  light  carbo- 
nate of  637 
Magnesia,  muriate  of  1568 
Magnesia,  preparations 

of  1277 

Magnesia,  silicate  of  1696 
Magnesia,  solution   of 

citrate  of  1259 

Magnesia,  sulphate  of  639 
Magnesiae  acetas  1522 

Magnesiie  carbonas  636 

Magnesisa  carbonas  Icvis  637 
Magnesia}  carbonas  pon- 

derosum  537 

Magnesia?  citratis  liquor  1259 
MagnesiaB  sulphas  539 

Magnesii  chloridum  1563 
Magnesite  640 

Magnesium  1279 

Magnetic  oxide  of  iron  1185 
Magnetic  pyrites  406 

Magnolia  641 

Magnolia  acuminata  642 
Magnolia  glauca  641 

Magnolia  grandiflora  541 
Magnolia  tripetala  642 

Maguey  1525 

Mahogany  tree  1706 

Mahy's  plaster  1114 

Maidenhair  1523 

Maize  1725 

Malabathri  folia  314 

Malambo  bark  1635 

Malamide  98 

Malamidic  acid  98 

Malate  of  iron  (note)  741 
Malate  of  lime  1596 

Malate  of  manganese  1637 
Malate    of    manganese 

(note)  741 

Male  fern  408 

Male  jalap  (note)  603 

Male  nutmeg  570 

Male  orchis  1689 

Malegueta  pepper  (note)  225 
Malic  acid  (note)  741 

Mallaguetta  pepper 

(note)  225 

Maliotus     Philippinen- 

sis  744 

Mallow,  common  1636 

Malt  458 

Malt  vinegar  16 

Maltese  elatorium  874 

Maltha  1674 

Malva  alcea  98 

Malva  moschata  (note)  667 
Malva  rotundifolia  1636 
Malva  sylvestris  1(536 

Malwa  opium  (note)  634 
Mandarin  orange  (note)  158 
Mandiooa  858 

Mandragora  1636 

Mandragora  ofBcinalis  1636 
Mandrake  692,  1636 


Manganese  643,  1630 

Manganese,     carbonate 

of  1037 

Manganese,    deutoxide 

of  648 

Manganese,  iodide  of  1637 
Manganese,  lactate  of  1637 
Manganese,  malate  of  1687 
Manganese,  oxide  of  543 
Manganese,  peroxide  of  643 
Manganese,    phosphate 

of  1037 

Manganese,  sulphate  of  644 
Manganese,  tartnite  of  1687 
Manganesii  oxidum  ni- 
grum 548 
Manganesii  sulphas  644 
Manganesium  1636 
Manganic  acid  648 
Mangostana  mangifer  1018 
Manna  646 
Manna  canulata  647 
Mannite  649,  761 
Manzanilla  129 
Maple  sugar  756 
Maracaybo  bark  288 
Maranta  649 
Maranta  allouya  650 
Maranta  arundinacea  549 
Maranta  gnlanga  1599 
Maranta  Indica  650 
Maranta  nobilis  650 
Marble  652 
Marchantia  452 
Margaric  acid  632,  774 
Margarin  76,  682,  774 
Marigold  1553 
Marine  acid  50 
Marjoram,  common  1661 
Marjoram,  sweet  1661 
Marmor  652 
Marmor  album  652 
Marrubium  652 
Marrubium  vulgare  652 
Marseilles  vinegar  (note)  958 
Marsh  parsley  1698 
Marsh  rosemary  837 
Marsh  tea  1629 
Marsh  trefoil  1640 
Marsh  water  136 
Marsh  water-cress  1652 
Marsh's  test  for  arsenic  ,  84 
Marshmallow  97 
Marsh  mallow  paste 

(note)  13 

Martial  ethiops  1185 

Martin's  cancer  pow- 
der 1662 
Maruta  cotula  840 
Massicot  681 
Massov  bark  814 
Masterwort  123,  1608,  1617 
Mastic  668 
Mastiche  568 
^Masticin  658 
Mata  1638 
Materia  Medica  1 
Matias  bark  1635 
Maticee  folia  654 
Maticin                            655 
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Matico  554 

Matico  leaves  554 

Matonia  226 

Matricaria  656 

Matricaria   chamomina 

129,  556 
Matricaria  parthenium  1683 
Matricaria  parthenoides 

1683 
Matrimony  vine  1635 

May-apple  692 

Mav-apple,  resin  of  1386 
Mayflower  1590 

May-weed  340 

Mead  896 

Meadow  anemone  1532 

Meadow-saffron  320 

Meadow-sweet  833 

Mealy  starwort  86 

Measurement,  approxi- 
mate 1739 
Measures  941 
Measures  and  weights 

911,  1734 
Meat  biscuit  1638 

Meat,  extract  of  1593 

Meat,  flour  of  1639 

Meat,  raw  1640 

Meat-juice,  preserved  1639 
Mecca  senna  801 

Mechanical  division  913 
Mechanical  leech  (note)  457 
Mechoacan  (note)  503 

Meconic  acid  645 

Meconin  645 

Medeola  Virginica  1640 

Medicated  pessaries  1673 
Medicated  prunes  (note) 


1092 
1426 
947 
1029 
1502 


Medicated  syrups 
Medicated  vinegars 
Medicated  waters 
Medicated  wines 
Medicinal  hydrocyanic 

acid  960 

Medicinal  tribasic  phos- 
phate of  soda  1397 
Medicines  and  drugs  not 

oflicinal  1521 

Mel  556 

Mel  ^(jyptiaeum  (note)  354 
Mel  boracis  1281 

Mel  depuratum  1280 

Mel  despumatum  1280 

Mel  rosae  1281 

Mel  sodse  boratis  1281 

Melaleuca  cajuputi  593 

Melaleuca  hypericifolia  593 
Melaleuca  latifolia  593 

Melaleuca  leucadendron  593 
Melaleuca  minor  593 

Melaleuca  viridifolia        593 
Molampodium  450 

Melampyrite  755 

Melampyrum  nemoro- 

sum  755 

Melassic  acid  760 

Melia  azedarach  161 

Melilot  1640 

Melilotus  officinalis        1640 


Melissa  558 

Melissa  officinalis  558 

Melissic  acid  (note)  247 

Melissine  (note)  247 

Melitose  546,  755,  761 

Melizotose  546,  755,  761 
Mellita  1280 

Meloe  majalis  209 

Meloe  niger  215 

Meloe  proscarabseus  209 

Meloe  trianthemsB  209 

Menispermin  1574 

Menispermum     Cana- 

dense  1640 

Menispermum  cocculus  1573 
Menispermum  columba  198 
Menispermum     palma- 

tum  197 

Mentha  piperita  559 

Mentha  pulegium  559 

Mentha  viridis  560 

Menthene  1310 

Menyanthes  trifoliata  1640 
Menyanthin  1641 

Mercurial  liniment  1235 
Mercurial  ointment  1486 
Mercurial  pill  1328 

Mercurial  plaster  1108 

Mercurial  suppositories  1425 
Mercurialin  1641 

Mercurialis  annua  1641 

Mercurialis  perennis  1641 
Mercurius  462 

Mercury  462 

Mercury,  acid  nitrate  of  1256 
Mercury,  ammoniated  1220 
Mercury     and     quinia, 

chloride  of  1563 

Mercury,  bibromide  of  1550 
Mercury,  bichloride  of  1199 
Mercury,  bicyanide  of  1209 
Mercury,  biniodide  of  1210 
Mercury,  binoxide  of  1215 
Mercury,  bisulphuret  of  1218 
Mercury,  black  oxide  of 

(note)  1216 

Mercury,  black  sulphu- 

ret  of  (note)  1219 

Mercury,  bromides  of  1550 
Mercury,  calcined  1214 

Mercury,  corrosive  chlo- 
ride of  1199 
Mercurj',  cyanide  of  1209 
Mercury,  cyanuret  of  1209 
Mercury,  effects  of  465 
Mercury,   green  iodide 

of  1212 

Mcrcurv,    hydrosubli- 

mateof  1206 

Mercury,  iodide  of  1212 
Mercurv,  iodo-chlorides 

of      "  1623 

Mercury,  mild  chloride 

of  1204 

Mercury,  perchloride  of  1199 
Mercury,    preparations 

of  1199 

Mercury,  protiodide  of  1212 
Mercury,  protobromide 

of  1650 


Mercury,  prussiate  of  1209 
Mercury,  red  iodide  of  1210 
Mercury,  red  oxide  of  1213 
Mercury,  red  sulphuret 

of  1218 

Mercury,    subchloride 

of  1204 

Mercury,  sulphate  of  1217 
Mercury,    table   of   the 

preparations  of  468 

Mercury,  with  chalk      1221 
Mercury,  yellow  amor- 
phous oxide  of  (note)  1215 
Mercury,     vellow    sul- 
phate of  '  1217 
Mesembryanthemum 

crystallinum  1641 

Mcsenna  1641 

Mesquite  gum  1642 

Metacinnamein  164 

Metagummate    of  lime 

(note)  11 

Metagummic  acid  (note)  11 
Metallic  phosphorus  666 
Metamorphia  (note)  636 
Metaphosphoric  acid  61 

Mctastannic  acid  1713 

Methyl  1643 

Methylamin  (note)  638 

Methylated  spirit  1643 

Methylbrucia  (note)  1417 
Methylcaprinol  1312 

Methylconia  (note)  329 

Methylic  alcohol  1642 

Methylic  chloroform  997 
Methylic  narcotina 

(note)  638 

Methylsalicylic  acid  1308 
Methylstrychnia  (note) 

1417 
Methysticin  (note)  554 

Metroxylon  sagu  763 

Mezereon  660 

Mezereon  bark  560 

Mezereum  560 

Mezerii  cortex  560 

Mezquite  gum  1642 

Mica  531 

Mica  panis  563,  399 

Micro-sublimation 

(note)  927 

Microzyma  cretaj  (note)  346 
Mikania  guaco  1605 

Mild  chloride  of  mer- 
cury 1204 
Milder  common  caustic  1336 
Milfoil  17 
Milium  soils  1633 
Milk,  concentrated  1644 
Milk  of  ammoniac  1283 
Milk  ofassafetida  1284 
Milk  of  lime  192 
Milk  of  sulphur  1422 
Milk,  preserved  1644 
Milk-weed  390,  1538 
Mimosa  Nilotica  6 
Mimo-tannic  acid  244 
Minmlus  moschatus 

(note)  567 

Mindererus,  spirit  of     1239 
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Mineral,  othiopg  1*219 

M in.- nil,  k.Tmt«  1024,  102H 
MiniTul  tar  lri74 

MintTul,  tiirpeth  1217 

Mineral  wat<>r  1083 

MiniTul  wafor«  138 

Mineral  yellow  lO'iy 

Minium  091 

Mint  6«0 

MissDuri  grape  892 

Mistlc-toe  1719 

Mistura  acaciro  1282 

MiHtiiru  althteffl  1282 

Mistura  amnioniaci  1283 
Misiiira  amygdalae  1283 

Mistiira  assafflPtidsB  1283 
Mistura  runiphoras  cum 

magnesia  1282 

Mistura  cliloroformi  1284 
Mistura  cri'a80ti  1284 

Mistura  cretre  1284 

Mistura  ferri  aromatica  1284 
Mistura  fcrri  composita  1285 
Mistura  gentianie  1286 

Mistura   glycyrrhizae 

composita  1286 

Mistura  guaiaci  1286 

Mistura  potassse  citratis     " 

1268, 1286 
Mistura  scammonii        1286 
Mistura  senne  compo- 
sita 1287 
Mistura    spiritfis    vini 

Gallici  1287 

MisturiB  1282 

Mitchella  repens  1644 

3Iitliridate  1090 

Mixture,  brandy  1287 

Mixture,  brown  1286 

Mixture,  chalk  1284 

Mixture,  creasoto  1284 

Mixture,  gentian  1286 

Mixture,  guaiac  1286 

Mixture,  Hope's  1733 

Mixture,  neutral  1268,  1286 
Mixture  of  almond  1283 
Mixture  of  ammoniac  1283 
Mixture  of  assafetida  1283 
Mixture  of  chloroform  1284 
Mixture  of  citrate  of  po- 

tassa  1268,  1286 

Mixture  of  iron,  aroma- 
tic 1284 
Mixture  of  iron,  com- 
pound                          1285 
Mixture     of   liquorice, 

compound  1286 

Mixture  of  senna,  com- 

]K>und  1287 

Mixture    of    spirit    of 

French  wine  1287 

Mixture,  oleaginous  1782 
Mixture,  scaramony  1286 
Mixtures  1282 

Moccasin  plant  858 

Mi>cha  aloes  93 

Mocha  coffee  186 

Mocha  senna  800 

Mode  of  administering 
medicines  1728 


Moist  peroxide  of  iron  1183 
Molu.-ses  754,  758,  7«1 

Molcplant  1659 

Momiirdica  balsamina  1644 
Momordica  eUterium  872 
Monarda  668 

Mcmarda  punctata  563 

Monesia  1644 

Monesin  1645 

Monkshood  71 

Monobasic    phosphoric 

acid  61 

Monohydrated  nitric 

acid  65 

Monohydrated  phospho- 
ric acid  61 
Monolein  582 
Monomargarin  682 
Monsel's  solution  1258 
Monsel's  persulphate  of 

iron  1253 

Montpellier  scammony  789 
Moon  seed  1640 

Mori  succus  563 

Morin  1599 

Moringa  aptera  1659 

Moringa     ptervgosper- 

ma  '  1659 

Moritannic  acid  1599 

Moronobia  coccinea  1610 
Morphia  686,  1287 

Morphia,  acetate  of       1293 
Morphia   and    ipecacu- 
anha lozenges  1481 
Morphia,  hydrochlorate 

of  1295 

Morphia  lozenges  1481 

Morphia,  muriate  of  1295 
Morphia,    preparations 

of  1"87 

Morphia,  sulphate  of  12^ 
Morphia  suppositories  142^v 
Morphia?  acetas  1293 

Morphiie  hydrochloras  1295 
Morphiae  murias  1295 

Morphia}  sulphas  1297 

Morrhua  Americana  599 
Morrhua  vulgaris  599 

Morrhuse  oleum  698 

Mortars  914 

Morus  alba  664 

Morus  nigra  663 

Morus  rubra  564 

Morus  tinctoria  1599 

Moschus  564 

Moschus  factitius  1649 

Moschus  moschiferus  564 
Mother  of  vinegar  (note)  15 
Mother-water  935 

Motherwort  1630 

Mountain  ash  1697 

Mountain  damson  808 

Mountain  laurel  1626 

Mountain  mahogany  1545 
Mountain  rhubarb  749 

Mountain-tea  420 

Moussache  859 

Moxa  1645 

Mucedinere  (note)  401 

Mucilage  528,  1297 


Mucilage  of  gum  arabic 

1298 
Mucilage  of  saannfran  1298 
Mucilage    of    tlippery 

elm  bnrk  1209 

Mucilage  of  starch  1298 

Mucilage  of  tragacanth  1298 
Mucilage*  1297 

Mucilagines  1297 

Muciliigo  acarin  1298 

Mucilngo  amyli  1298 

Mucilago  sassafras  1298 

Mucilago  tragacantbie  1298 
Mucilago  ulmi  1299 

Mucuna  667 

Mucuna  pruriens  567 

Mucuna  prurita  W)7 

Mudar  1664 

Mug  wort  4 

Mulberry  juice  663 

Mullein  1718 

Murcxido  1647 

Muriate  of  ammonia  109 
Muriate  of  baryta  1060 

Muriate  of  baryta,  solu- 
tion of  1243 
Muriate  of  berberina 

176,200 
Muriate  of  ethylen  1647 
Muriate  of  iron,  tincture 

of  1459 

Muriate  of  lime  191 

Muriate  of  lime,  solu- 
tion of  1245 
Muriate  of  magnesia      1568 
Muriate  of  morphia        1295 
Muriate  of  morphia,  so- 
lution of                       1261 
Muriate  of  soda  828 
Muriatic  acid  50 
Muriatic  acid,  commer- 
cial                                   52 
•  Muriatic  acid,  diluted      967 
Muriatic  acid  gas               53 
Muriatic  acid,  table  of 

the  specific  gravity  of    52 
Muriatic  ether  1647 

Musena  bark  744 

Musenna  1641 

Mushrooms  1647 

Musk  664 

Musk,  artificial  1649 

Musk,  vegetable  (note)  567 
Muskmelon  seeds  1584 

Musk-root  849 

Must  890 

Mustang  grape  892 

Mustard  808 

Mustard,  black  808 

Mustard,  oil  of  808,  810 
Mustard  papers  (note) 

812,  813 
Mustard  poultice  1076 

Mustard  seeds,  black  809 
Mustard  seeds,  white  809 
Mustard,  volatile  oil  of  810 
Mustard,  white  808 

Mycoderma  13 

Mycoderma  aceti  (note)  15 
Mycose  881,  755,  761 
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Mylabris  cichorii  209 

>lylnbris  pustulata  209 

M3'nsieht's  acid  elixir  973 
Mvrcia  acris  836 

^rj-ricti  cerifera  249,  1650 
Myricin  247 

Myricinic  acid  1650 

Myristic  acid  (note)  625 
Mj-rislica  568 

Myristicft  fatua  570 

Myristica  fragrans  568 

Myristica  nioschata  568 

Myristica  officinalis  568 

Myristicseadeps  568,570 
MyristicjB  oleum  604 

Myristicic  acid  570 

Myristicin  570,  605 

Jlyrobalani  1650 

M'yrobalans  1650 

Myronate  of  potassa  809 
Myron  ate  of  potassa 

(note)  811 

Myronic  acid  146,  809 

Myron ic  acid  (note)  811 
Myrospermum   frutes- 

cens  162 

Myrospermum  of  Son- 

sonnte  162 

Myrospermum  Pereirae  162 
Myrospermum  peruife- 

rum  161 

Myrospermum    pubes- 

cens  162 

Myrospermum  toluife- 

riim  165 

Myrosyne  146,  809 

Myrosyne  (note)  811 

Myroxocarpin  164 

Myroxylon  balsamife- 

rum  162 

Myroxylon  Pereira  163 

Mjroxylon  peruiferum  162 
Myroxylon  toluiferum  165 
Myrrh  571 

Myrrha  571 

Myrrhic  acid  572 

Myrrhin  572 

Myrtle  wax  249 

Myrtus  acris  836,  1582 

Myrtus  caryopbyllata  1582 
Myrtus  pimenta  674 

N 

Napellina  (note)  73 

Naphtba  1673,  1675 

Naphtha,  coal  1543 

Naphthalin  1651 

Naples  yellow  1651 

Narcein  or  narceina  641 
N  arcissus  pseudo-narcis- 
sus 1651 
Narcotics  2,  3 
Narcotin  636,  637 
Narcotina  637 
Nard  1651 
Nardns  celtica  1651 
Nardus  Indica  1651 
Nardus  montana  1651 
Narthex  assafoetida          154 


Nasturtium  amphibiura  1652 
Nasturtium  officinale  1652 
Nasturtium  palustre  1652 
Native  oil  of  laurel  1677 
Native  soda  818 

Natron  818 

Nauclea  Brunonis  (note)  242 
Nauclea  gambir  (note)  243 
Navel-wort  1583 

Noat's-foot  oil  692 

Nebuel  8 

Nebulizers  1540 

Nectandra  673 

Nectandra  pucbury-  1677 
Nectandra  Rodiei  673 

Nectandra  cortex  573 

Nectandria  574 

Nepaul  cardamom  (note)  225 
Nepeta  cataria  240 

Nepetaglechoma  1601 

Nepbrodium  filix  mas  408 
Nereck  8 

Nerium    antidysenteri- 

cum  1724 

Nerium  odorum  1652 

Nerium  oleander  1652 

Neroli  158 

Nervous  stimulants  2 

Nettle,  common  1718 

Nettle,  dwarf  1718 

Neutral  mixture  1268,  1286, 
1732 
New  bark  293 

New  Jersey  tea  1559 

New  York  petroleum  1676 
Nicaragua  wood  1549 

Niccoli  sulphas  1702 

Nickel,  sulphate  of  1702 
Nicotia  852 

Nicotiana  fruticosa  851 

Nicotian  a  paniculata  851 
Nicotiana  quadrivalvis  851 
Nicotiana  rustica  851 

Nicotiana  tabacum  850 

Nicotianin  851,  853 

Nicotin  851,  852 

Nicotina  852 

Nigella  sativa  1652 

Nigellin  1652 

Night-blooming  cereus  1551 
Nightshade,  black  368 

Nightshade,  common  368 
Nightshade,  deadly  169 

Nightshade,  woody  369 

Nihil  album  1513 

Nitrate  of  cerium  251 

Nitrate  of  codeia  639 

Nitrate  of  copper  1652 

Nitrate  of  iron,  solution 

of  1249 

Nitrate  of  lead  688 

Nitrate  of  mercury,  acid 

solution  of  1256 

Nitrate  of  mercury,  so- 
lution of  1256 
Nitrate  of  potassa  703 
Nitrate  of  silver  1047 
Nitrate  of  silver,  fused  1050 
Nitrate  of  silver,  in  crys- 
tals                                1047 


Nitrate  of  soda  1652 

Nitrate    of   strychnia 

(note)  1416 

Nitrate  of  water  55 

Nitre  703 

Nitre,  cubic  823,  1652 

Nitre-beds,  artificial  704 
Nitric  acid  64 

Nitric  acid,  anhydrous  58 
Nitric  acid,  diluted  968 

Nitric  acid,  monohy- 

d  rated  55 

Nitric  acid  of  the  arts  66 
Nitric  acid,  quadrihy- 

d rated  65 

Nitric  acid,  table  of  the 

specific  gravity  of  68 

Niti-ic  oxide  54 

Nitric  starch  1622* 

Nitrification  705 

Nitrite  of  amyl  1530 

Nitrite  of  ether  1405 

Nitrite  of  ethyl  1658 

Nitriteof  oxide  of  ethyl 

1653 
Nitrite  of  soda  1653 

Nitrobenzide  1544 

Nitrobenzine  (note)  688 
Nitrobenzole  (note)  588,1544 
Nitrobenzule  1544 

Nitroglycerin  1654 

Nitrohydrochloric  acid, 

diluted  970 

Nitromuriatic  acid  968 

Nitromuriatic  acid,  di- 
luted 970 
Nitromuriatic  oxide  of 

antimony  1680 

Nitropicric  acid  1557 

Nitroprussic  acid  1655 

Nitroprusside  of  sodium 

1655 
Nitr(*accharateof  lead  1688 
Nitrosulphate  of  ammo- 
nia 1655 
Nitrosulphuric  acid  1655 
Nitrous  acid  54 
Nitrous  acid  of  the  shops  56 
Nitrous  ether  1663 
Nitrous  oxide  54,  1655 
Nitrous  oxide  water  1657 
Nitrous  powders  707,  1731 
Non-officinal  drugs  and 

medicines  1521 

Nopal  317 

Nordhausen,  fuming  sul- 
phuric acid  of  64 
North  Chinese  rhubarb 

(note)  734 

Norway  spruce  677 

Nutgall  414 

Nutmeg  568 

Nutmeg,  concrete  oil  of  570 
Nutmeg,  expressed  oil  of 

668,  570 
Nutmeg-flower  1652 

Nux  nioschata  669 

Nux  vomica  575 

Nymphaea  alba  1657 

Nymph  sea  odorata  1657 
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Ouk  hftrk 

722 

Uttkuin 

Jtj;{2 

OHtincul 

l«iO 

Outiaeul  gruol 

101 

Oiitri 

1(H) 

Ocliros 

lOoT 

Ucoti'u  pichurim 

lti77 

Oc-uba 

24» 

Ocynujm  basllicum 

1057 

G^nutitlie  crocuta 

1«58 

(EnHiitlie  fistulosa 

l«;o8 

^ 


(Enuiitho  pliellundrium  1()58 
(Enuiitliic  other  81)3,  ISiifJ 
(Eruuitliin  l»io8 

(Eiiantliyl  hydride  1076 

(Eiiothcni  biennis  10-')8 

Offieiniii  alcohol  82 

Officinal  directions,  gen- 
eral 940 
Officinal    medicines, 
meaning  of  the  term 
fnote)                            1521 
Oiaium    abortifaciens 

(note)  378 

(Dil,  benne  614,  800 

il,  cajeput  593 

Oil,  castor  608 

Oil,  cedar  (note)  609 

Oil,  cod-liver  598 

Oil,  croton  628 

Oil,  ethereal  1006 

Oil,  flaxseed  598 

Oil,  linseed  598 

Oil,  neat's-foot  592 

Oil  of  aleurites  triloba  1527 
Oil  of  almonds  690 

Oil  of  amber  614 

Oilof  amber,  rectified  1313 
Oil  of  American  penny- 
royal •■  1308 
Oil  of  anda  1658 
.Oil  of  anise  1303 
Oil  of  apricots  591 
Oil  of  ben  1659 
Oil  of  benne  614,  806 
Oil  of  bergamot  692 
Oil  of  bitter  almond  688 
Oil  of  bitter  almonds,  ar- 
tificial (note)  688 
Oil  of  black  pepper  1317 
Oil  of  cade  1659 
Oil  of  cajeput  593 
Oil  of  camphor  5 '4 
Oil  of  camphor  (note)  204 
Oil  of  Canada  fleabane  1300 
Oil  of  caraway  1304 
Oil  of  cassia  696 
Oil  of  chamomile  691 
Oil  of  cinnamon  695 
Oil  of  cloves  1304 
Oil  of  copaiba  1305 
Oil  of  coriander  337,  1306 
Oilofcubeb  1306 
Oil  of  dill  122 
Oil  of  ergot  881,384 
Oil  of  euphorbia  1659 
Oil  of  fennel  1307 
Oil  of  fcru               410,  1316 


Oil  of  garlic  88  ' 

Oil  of  gaiiltherla  1307 

Oil  of  hedeoma  130K  ! 

Oil  of  hemlock  679  i 

Oil  of  horsemiut  1310; 

Oil  of  jasmine  1660 

Oil  of juniper  1308  , 

Oil  of  lavender  1309 

Oil  of  lemon  697 

Oil  of  maco  570 

Oil  of  marjoram  1310 

Oil  of  massoy  814 

Oil  of  mustard  808 

Oil  of  mustard,  fixed  809 
Oil  of  mustard,  volatile  810 
Oil  of  nutmeg  604 

Oil  of  nutmeg,  expressed 

668,  570 
Oil  of  origanum  1310 

Oil  of  partridge-berry  1307 
Oil  of  peppermint  1309 

Oil  of  rhiladelphia  flea- 
bane  385 
Oil  of  pimento                 1311 
Oil  of  pumpkin  seed 

(note)  662 

Oil  of  rosemary  1311 

Oil  of  roses  613 

Oil  of  rue  1312 

Oil  of  sassafras  1312 

Oil  of  sassafras  (pichu- 
rim) 1677 
Oil  of  savine  1312 
Oil  of  spearmint  1310 
Oil  of  spike  1309 
Oil  of  spruce  679 
Oil  of  star  aniseed  1303 
Oil  of  sweet  almond  590 
Oil  of  sweet  marjoram  1311 
Oil  of  tar  680 
Oil  of  tar,  heavy  1533,  1571 
Oilof  tar,  light  1533,1571 
Oil  of  theobroma  620 
Oil  of  thyme  621 
Oil  of  tobacco  1314 
Oil  of  tur[)entine  616 
Oil  of  valerian  1314 
Oil  of  vitriol  61 
Oil  of  wine  camphor  1007 
Oil  of  wine,  concrete  1007 
Oil  of  wine,  heavy  1006 
Oilof  wine,  light  1007 
Oil  of  wormseed  1305 
Oil  of  wormwood  (note)  5 
Oil,  olive  605 
Oil,  palm  1668 
Oil-(!ake  529 
Oiled  paper  (note)  598 
Oil  nut  606 
Oils  679 
Oils,  distilled  584,  1299 
Oils,  drying  680 
Oils,  empyreumatic  924 
Oils,  essential  684 
Oils,  expressed  679 
Oils,  fixed  679 
Oils,  volatile  584,  1299 
Ointment,  antimonial  1483 
Ointment,  citrine  1489 
Ointment,  elder  (note)  1494 


Ointment,  mercnrial  1486 
Ointment  of  acetate  of 

lead  1498 

Ointment  of  aconitia  1488 
Ointment  of  ammonia* 

ted  mt-rcury  1489 

Ointment  of  antimony  1483 
Ointment  of  alropia  1484 
Ointnientof  belladonna  1484 
Ointment  of  l>en7,oiti  1484 
Ointment  of  bromide  of 

potassium  1850 

Ointment  of  calomel  1492 
Ointmentofcantharides  1485 
Ointment  of  carbonate 

of  lead  1408 

Ointment  of  cocculus  1574 
Ointment  of  creasote  1486 
Ointment  of  elemi  1486 

Ointment  of  galls  1486 

Ointment  of  galls,  with 

opium  1486 

Ointment  of  iodide   of 

cadmium  1485 

Ointment  of  iodide  of 

lead  1498 

Ointment  of  iodide  of 

potassium  1494 

Ointment  of  iodide  of 

sulphur  1495 

Ointment  of  iodine  1492 
Ointment  of  iodine, 

comjKJund  1492 

Ointment  of  lard  1483 

Ointment  of    mercury, 

compound  1489 

Ointment  of  mezereon  1493 
Ointment  of  nitrate  of 

mercury  1489 

Ointment  of  nitric  acid  1491 
Ointment  of  nutgall  1486 
Ointment  of  oxide  of 

zinc  1496 

Ointment  of  red  iodide 

of  mercury  1489 

Ointment  of  red  oxide 

of  mercury  1491 

Ointment  of  resin  1081 

Ointment  of  rose  water  1484 
Ointment  of  savine  1082 
Ointment  of  Spanish 

flies  1485 

Ointment  of  stramo- 
nium 1494 
Ointment  of  subacotate 

of  lead,  compound  1494 
Ointment  of  subchlorido 

of  mercury  1492 

Ointment  of  sulphur  1495 
Ointment  of  sulphurated 

potash  1494 

Ointmentof  tannic  acid  1483 
Ointment    of    tartrated 

antimony  1488 

Ointment  of  tobacco  1495 
Ointmentof  turpentine  1490 
Ointment  of  veratria  1496 
Ointment  of  white  pre- 
cipitate 1489 
i  Ointment  of  zino  1496 
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Ointment,  simple  1483 

Ointment,  spermaceti     1486 
Ointment,  tar  1493 

Ointment,  tartar  emetic  1483 
Ointment,  tobacco  1495 

Ointment,  tutty  1496 

Ointments  1482 

01c  ra  1609 

Old  field  pine  862 

Oiea  579 

Olea  destillata  1299 

Olea  Europsea  605 

Olea  fixa  579 

Olea  fragrans  1708 

Olea  infusa  1495 

Olea  latifolia  606 

Olea  longifolia  606 

Olea  volatilia  584,  1299 

Oleaginous  mixture        1732 
Oleander  1652 

Oleaiidrin  1652 

Oleate  of  glycerin  582 

Oleic  acid  581,  774 

Oleic  acid  as  a  solvent 

(note)  682 

Olein  76,  581,  774 

Oleoresin  of  black  pep- 
per 1317 
Oleoresin  of  capsicum  1315 
Oleoresin  of  cubeb  1315 
Oleoresin  of  ginger  1317 
Oleoresin  of  lupulin  1316 
Oleoresin  of  male  fern  1316 
Oleoresina  capsici  1315 
Oleoresina  cubebse  1315 
Oleoresina  filicis  1316 
Oleoresina  lupulinse  1316 
Oleoresina  piperis  1317 
Oleoresina  zingiberis  1317 
Oleoresinae  1315 
Oleoresins  1315 
Oleo-saccharum  759 
Oleum  absinthii  4 
Oleum  sethereum  1006 
Oleum  amygdalae  590 
Oleumamygdalfeamarse  588 
Oleum  amygdalaj  dulcis  590 
Oleum  anethi  122 
Oleum  anisi  1303 
Oleum  anthemidis  591 
Oleum  badiani  1303 
Oleum  bergamii  692 
Oleum  bubulum  592 
Oleum  cadimim  1659 
Oleum  cajuputi  593 
Oleum  caraphorse  694 
Oleum  cari  1304 
Oleum  carui  1304 
Oleum  caryophylli  1304 
Oleum  chenopodii  1305 
Oleum  cinnamomi  595 
Oleum  copaibas  1305 
Oleum  coriandri  1306 
Oleum  cornu  cervi  1588 
Oleum  crotonis  623 
Oleum  cubebae  1306 
Oleum  erigerontis  Cana- 
densis 1306 
Oleum  foeniculi  1307 
Oleum  gaultherise           1307 


Oleum  bedeomae  1308 

Oleum  hyperici  1613 

Oleum  jecoris  aselli  599 

Oleum  juniperi  1308 

Oleum  lavanduliS  1309 

Oleum  limonis  697 

Oleum  lini  598 

Oleum  menthse  piperitae  1309 
Oleum  menthse  viridis  1310 
Oleum  monardae  1310 

Oleum  morrhuae  698 

Oleum  myristicae  604 

Oleum  myristicae  expres-  . 

sum  668 

Oleum  olivae  605 

Oleum  origani  1310 

Oleum  phosphoratum  666 
Oleum  pimentae  1311 

Oleum  ricini  608 

Oleum  rosae  613 

Oleum  rosmarini  1311 

Oleum  rutse  1312 

Oleum  sabinse  1312 

Oleum  sassafras  1312 

Oleum  sesami  614,  806 

Oleum  succini  614 

Oleum  succini  rectifica- 

tum  1313 

Oleum  sulphuratum  1541 
Oleum  tabaoi  1314 

Oleum  tartari  per  deli- 

quium  1339 

Oleum  terebinthinaa  616 
Oleum  theobromae  620 

Oleum  thvmi  621 

Oleum  tiglii  623 

Oleum  Valerianae  1314 

Olibanum  1660 

Olivae  oleum  605 

Olive  oil  605 

Olive  oil,  table  of,  as 
solvent  of  the  alka- 
loids 607 
Olivile  606 
Onion  1661 
Ophelia  ehirata  258 
Opiania  641 
Opianic  acid  638 
Opianin  641 
Opiate  pills  of  lead  1321 
Opiated  syrup  of  lactu- 

carium  (note)  1436 

Opium  626 

Opium,  Bengal  (note)  633 
Opium,  Constantinople 

(note)  632 

Opium  culture  (note)  628 
Opium,  Egyptian  (note)  633 
Opium,  India  (note)  633 
Opium  lozenges  1480 

Opium,  Malwa  (note)  634 
Opium,  Patna  (note)  634 
Opium,  Persia  (note)  634 
Opium  plaster  1109 

Opium,  Smyrna  (note)  632 
Opium,  table  of  strength 

of  (note)  635 

Opium,  tests  of  647 

Opium  thebaicum  631 

Opium,  Turkey  (note)     632 


Opobnlsamum  1541 

Opodeldoc  1237 

Opoidia  galbanifera  413 
Opopanax  1661 

Opopanax  chironinm  1661 
Opuntia  cochinillifera  317 
Opuntia    ficus    Indica 

(note)  318 

Orange  berries  159 

Orange  flowers  157 

Orange  mineral  1661 

Orange  peel  157 

Orange  red  1661 

Orange  wine  896,  1603 

!  Orange-flower  water       1039 
Orange-root  469 

Oranges  168 

Orcein  1634 

Orchil  1634 

Orchilla  weed  1633 

Orchis  mascula  1689 

Ordeal  bean  of  Calabar  669 
Orenburg  h  gum  863 

Orgeat,  syrup  of  1431 

Origanum  1661 

Origanum  majorana 

1311,  1661 
Origanum  majoranoidesl662 
Origanum  vulgare  1255, 1661 
Orleana  1535 

Ornus  Europaea  547 

Ornus  rotundifolia  547 

Orobanche  Americana  1662 
Orobanche  uniflora  1662 
Orobanche  Virginiana  1662 
Orpiment  1662 

Orpiment,  artificial  1662 
Orris,  Florentine  498 

Orseille  1633 

Orsellic  acid  1633 

Oryza  sativa  1662 

Os  655 

Os  sepiae  1586 

Os  ustum  655 

Ostrea  edulis  868 

Otaheitan  sugar-cane  1698 
Otolithus  regalis  477 

Otto  of  roses  613 

Overflowing  wells  136 

Overgrown  jalap  (note)  604 
Ovi  vitellus  656 

Ovum  656 

Oxalate  of  cerium  250 

Oxalate  of  iron  1663 

Oxalate  of  potassa  1665 

Oxalate  of  quinia  303 

Oxalate  of  quinidia  303 

Oxalhydrate  of  lead  1688 
Oxalhydric  acid  1688 

Oxalic  acid  1663 

Oxalis  acetosella  1666 

Oxalis  crassicaulis  1667 

Oxalis  violacea  1666 

Oxford  ochre  1667 

Ox-gall  1667 

Ox-gall,  purified  1167 

Oxide  of  antimony  1022 
Oxide  of  ethvl  987 

Oxide  of  gold  1603,  1604 
Oxide  of  lead  689 
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Oxide  of  mnngraneta  54.*S 

Oxldo  of  Kilvor  lOVJ 

Oxido  ut*  tuxo  lol2 

Oxido  of /JiR-,  impure  171tt 

Oxycuiithiik  17U 
Uxyolilorido  of  anti- 

monv  1015,  1080 
Oxyflilorido  of  calcium  194 
Oxyciiloridu  of  sodium  1278 
Oxvmi-1  1282 
Oxymcl  of  squill  1282 
Oxyiiud  scillsa  1282 
Oxynuiriatc  of  lime  lO-'} 
Oxypicric  acid  1G18 
Oxyquiniii  (note)  298 
Oxystrychnia  (note)  1417 
Oxysuiphurot  of  anti- 
mony 1024 
Oxytofics  2 
Oyster  868 
Oyster-shell  8«8 
Oyster-shell,  prepared  1073 
Ozono  1G72 
Ozonic  ether ■  1678 


Pa-douk  tree  510 

Paeonia  officinalis  1068 
Pagliari's  styptic  (note)  174 

Pain  de  porceau  lo80 

Palo  bark  270 

Pale  catechu  244 

Palo  catechu  (Br.)  240 

Pule  catechu  (note)  242 

Palo  cinchona  262 

Palo  cinchona  bark  262 

Palo  rose  741 

Palm  oil  1068 

Palm  soap  775 

Palm  suf^ar  755 

Pal  ma  Ohristi  608 

Palmic  acid  612 

Palmin  612 
Palmitic  acid           583,1668 

Palmitin           581,  583,  1668 

Panacea  lapsorum  148 

Panacon  659 

Panaquiloa  658 

Panax  658 

Panax  quinquefolinm  658 

Panax  schinseng  658 

Pancreatic  emulsion  1669 

Pancreatine  1609 

Pan  is  899 

Panna  408 

Pansy  899 

Papaver  659 

Papaver  orientale  627 

Papaver  rhoeas  739 

Papaver  somniferum  627 

Papaveric  acid  739 

Papaverin  641 

Pa|)averina  641 

Papaveris  capsulae  659 

Papers  1083 

Pappooso  root  1558 
ParafHn                      841,  680 

Paraffin  oil               341.  1571 

Paraguay  tea  1610 


Paramonifipermin  1574 

I'aramnrphia  040 

I'arasorluc  acid  1097 

I'aralartaric  acid  70,  877 
Parutartrato  of  potassa 

(note)  893 

Parchment-paper  (note)  934 
P«refi;oric  elixir  1471 

Pariira  000 

Pareira  brava  060 

PareiriB  radix  000 

Parietaria  officinalis  1009 
Parijrlin  781 

Parillinic  acid  781 

Paris  white  1720 

Parsley  root  602 

Paranep,  rouj^h  1601 

Parthenium  iutegrifo- 

lium  1609 

Partridge-bcrry  420,  1044 
Pastel  1020 

Pastiles,    fumigating 

(note)  174 

Pastinaca  opopanaz  1001 
Patent  yellow  1009 

Patna  opium  (note)  034 

Paullinia  1670 

Paullinia  cupana  1670 

Paullinia  sorbilis  1070 

Pavilion  spring,  Sara- 
toga 141 
Peach  brandy  1071 
Peach  leaves  1670 
Peach  wood  1549 
Pea-nuls  1605 
Pearl  barley  458,  459 
Pearl  powder  1671 
Pearl  sago  764 
Pearl  tapioca  859 
Pearl  white  1671 
Pcarlash  698 
Pearls  of  ether  993 
Pearson's  arsenical  so- 
lution 1393 
Peat  charcoal  218 
Pecan-nut  1558 
Pectase  958 
Poetic  acid  229 
Pectin  228 
Pectoral  gum  13 
Pectose  229,  958 
Petju  catechu  (note)  242 
Pe-la  (note)  247 
Pelargonate  ofethylic 

ether  1596 

Pelargonic  acid  1596 

Polargonic  ethor  893,  1596 
Pelargonium  capitatum  1671 
Pelargonium  odoratis- 

simum  1671 

Pelargonium  roseum 

1596, 1671 
Pelargonyl  hydride  1075 
Pellitory  719 

Pellitory  root  719 

Pellitory,  wall  1069 

Pemmican  1040 

Pena;a  mucronata  1690 

Pen  sea  sarcocoUa  1690 

Pennsylvania  sumach       740 


Pennyroyal  447,  559 

Pennyroyal,  American  447 
Pfiiiiyroyal,  European  5.>9 
Pennywort  1588 

Pennywort,  thick- 
leaved  1611 
Peony  1008 
PojK)  0<il 
Pepper,  black  076 
Pepper,  Cayenne  216 
Pepper,  long  077 
Pepper, Malegueta(note)  226 
Pepper,  white  676 
Peppermint  659 
Peppermint  water  1044 
Pepsin  1»)86 
Pepsi  ne  1685,  1080 
Perchlorate  of  potassa  1071 
Perchlorido-pf  carbon  999 
Perchloride  of  iron  1170 
Perchloride  of  iron,  so- 
lution of  1261 
Perchloride    of   iron, 

strong  solution  of  1251 
Perchloride  of  mercury  1 199 
Perch  romic  acid  1568 

Percolate  942 

Percolation  931, 942 

Percolator  932 

Periploca  Indica  451 

Periploca  secamone  788 

Permanent  white  167,  1701 
Permanganate  of  pot- 
ash, solution  of  1270 
Permanganate  of  potassa  708 
Pernambuco  wood  1549 
Pernitrate  of  iron,  solu- 
tion of  1249 
Peroxide  of  hydrogen  1671 
Peroxide  of  iron  1185 
Peroxide  of  manganese  543 
Perry  896 
Persia  opium  (note)  634 
Persian  galbanum  414 
Persica  vulgaris  1070 
Persicaria  mitis  1546 
Persicaria  urens  1546 
Persimmon  306 
Persulphate   of  iron, 

Monsel's  1253 

Persulphate  of  iron, 

solution  of  1253, 1254 

Peru,  balsam  of  161 

Peruvian  bark  262 

Peruvian  calisaya  (note)  284 
Peruvian    ipecacuanha 

(note)  496 

Peruvin  164 

Pessaries,  medicated 

(note,  1425)  1673 

Petalite  631 

Peter's  pills  (note)  97 

Petinin  1589 

Petroleum  1678 

Potroselinum  662 

Petroselinum  sativum  602 
Peucedanin  1617 

Peucedanum    monta- 

num  1693 

Peucedanum  officinale  1617 
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Phaeoretin  '  737 

Phalaris  Cannriensis      155i 
Pharmaceutical  equiva- 

lents,  table  of  1741 

Pharmacopoeias  946 

Phaseomannite  755 

Phasianus  gallus  656 

Phellandrium  aquati- 
on ra  1658 
Phone  1543 
Phonic  acid  37 
Phenol  37 
Phenyl  40 
Phenyl,  hydrated  ox- 
ide of  37 
Phenyl,  hydruret  of  1543 
Phenylic  acid  37 
Phenylic  alcohol  37,  40 
Philadelphia  fleabane  385 
Phloretin  1676 
Phloridzin  1676 
Phloroglucine  616 
Phoenix  farinifera  763 
Phoradendron   flaves- 

cens  1720 

Phosphate  of  ammonia  1012 
Phosphate  of  iron  1186 

Phosphate  of  iron,  com- 
pound syrup  of  (note)  1187 
Phosphate  of  iron,  sim- 
ple syrup  of  (note)  1188 
Phosphate  of  lime,  pre- 
cipitated 1070 
Phosphate  of  lime,  sy- 
rup of  (note)  1071 
Phosphate  of  manga- 
nese 1637 
Phosphate  of  potassa  1676 
Phosphate  of  quinia  298 
Phosphate  of  soda  1897 
Phosphate  of  soda,  medi- 
cinal tribasic  1397 
Phosphate  of  water  61 
Phosphate  of  zinc  1677 
Phosphoglyceric  acid  1667 
Phosphorated  oil  666 
Phosphoric  acid  60 
Phosphoric  acid,  diluted  970 
Phosphorus  664 
Phosphorus,  amorphous  665 
•Phosphorus,  red  665 
Phosphorus,  white  665 
Phosphuret  of  zinc  667 
Photosantonic  acid  1390 
Phtalamid  955 
Phtalic  acid  935 
Phycitc  755 
Phylhinthus  emblica  1651 
Phyllocyanic  acid  (note")  375 
Phyllocyanin  (note)  374 
PhvUoxanthin  (note)  374 
Physalin  1677 
Physalis  alkekengi  1677 
Physalis  viscosa  1677 
Physeter  macrocephalus 

252,  1529 
Physic  nuts  1541 

Physostigma  venenosum  668 
Physostigmatis  faba  668 

Physostigmin  669 


Phytolacca  decandra  672 
Phytolaccae  bacca  672 

Phvtolaccse  radix  672 

Pioamar  341,680 

Picard's  filtering  appa- 
ratus 919 
Pichurim  beans  1677 
Picolin  (note,  676)  1589 
Picraena  excelsa  720 
Picric  acid  1557 
Picroglycion  371 
Picrotoxic  acid  1574 
Picrotoxin  1573 
Pig  iron  402 
Pill,  blue  1328 
Pill,  compound  calomel  1322 
Pill,  compound  rhubarb  1332 
Pill,  compound  squill  1332 
Pill,  mercurial  1328 
Pill  of  aloes  and  iron  1321 
Pill  of  assafetida,  com- 
pound 1328 
Pill  of  Barbadoes  aloes  1321 
Pill  of   colocynth   and 

hyoscj'amus  1324 

Pill  of  colocynth,  com- 
pound 1324 
Pill  of  gamboge,  com- 
pound 1323 
Pill   of  hemlock,  com- 
pound                           1324 
Pill  of  iodide  of  iron      1327 
Pill  of  iodide  of  manga- 
nese                              1637 
Pill  of  ipecacuanha  with 

squill  1330 

Pill  of  lead  and  opium  1331 
Pill  of  quinia  1331 

Pill  of  soap,  compound  1332 
Pill  of  Socotrine  aloes  1321 
Pill   of  subchloride   of 

mercury,  compound   1322 
Pills         "  938,  1318 

Pills,  Asiatic  27 

Pills,  compound  cathar- 
tic 1323 
Pills  of  aloes  1321 
Pills  of  aloes  and  assafe- 
tida 1321 
Pills  of  aloes  and  mas- 
tic 1321 
Pills  of  aloes  and  myrrh  1322 
Pillsof  aloes,  compound  1321 
Pills  of  antimony,  com- 
pound, 1322 
Pills  of  assafetida  1323 
Pills    of    calomel    and 

opium  1321 

Pills    of   carbonate    of 

iron  1326 

Pills  of  copaiba  1324 

Pills  of  galbanum,  com- 
pound 1328 
Pills  ofiodide  of  iron  1327 
Pills  of  iron,  compound  1327 
Pills  of  mercury  1328 
Pills  of  mild  chloride  of 

mercury  1321 

Pills  of  opium  1331 

Pills  of  rhubarb  1331 


Pills    of   rhubarb   and 

iron  1821 

Pills  of  rhubarb,  com- 
pound 1332 
Pills  of  soap,  compound  1332 
Pills    of    squill,    com- 
pound 1332 
Pills  of  sulphate  of  iron  1321 
Pills  of  sulphate  of  qui- 
nia 1331 
Pills,  Plummcr's            1322 
Pills,  Vallet's  ferrugin- 
ous 1326 
Pilula  aloes  Barbaden- 

sis  1321 

Pilula  aloes  et  ferri  1321 
Pilula  aloes  Socotrinae  1321 
Pilula  assafoetidae  com- 

posita  1328 

Pilula  calomelanos  com- 

posita  1822 

Pilula   cambogiae  com- 

posita  1323 

Pilula    colocj-nthidis 

composita  1324 

Pilula  colocynthidis  et 

hyoscyami  1324 

Pilula  conii  composita  1324 
Pilula  ferri  iodidi  1327 

Pilula  hydrargyri  1328 

Pilula  hydrargyri  sub- 

chloridi  composita      1322 
Pilula  ipecacuanhas  cum 

scilla  1330 

Pilula  plumbi  cum  opio  1381 
Pilula  quinisa  1331 

Pilula  rhei  composita  1332 
Pilulasaponiscomposital332 
Pilula  scillse  composita  1332 
PiluliB  1318 

Pilulae  aloes  1321 

Pilulaj  aloes  et  assafoe- 

tidjB  1321 

Pilulae    aloes    et    mas- 

tiches  1321 

Pilulje  aloes  et  myrrhae  1322 
Pilula?  antimonii  com- 

positsB  1322 

Pilulae  assafcetidas  1323 

Pilulae  catharticae  com- 

positae  1323 

Pilulaj  copaibas  1324 

Pilulae  de  cynoglosso  1587 
Pilulae  ferri  carbonatis  1326 
Pilulae  ferri  compositae  1327 
Pilulae  ferri  iodidi  1327 

Pilulae  galbani  compo- 
sitae 1328 
Pilulae  hydrargyri  1328 
Pilulffi  opii  1381 
Pilulae  quiniae  sulphatis  1331 
Pilulae  rhei  1331 
Pilulae  rhei  compositae  1332 
Pilulae  saponis  composi- 
tae 1382 
Pilulae  scillae  compositae  1832 
Pilulae  stomachicae 

(note)  1322 

Pimenta  674 

Pimento  674 
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Pimonto  water  104fi 

J'irn|H'rncl,  cfiirlot  \W-\'l 

l'iiM|>iiiflln  Hiiisiiin  1127 

I'lriipiiii'lhi  Hiixirraga  1078 
l'incknt\vu  pubcnti  1G7H 

Pine  nuts  8t»2 

Piiu'-upplo  essence  159«) 

Pine-npple  syrup  14:57 

Pines  8«1 

Pinie  ncid  727 

Pinipicrin  1712 

Piuitiinnic  acid  1712 

Pinite  (note,  546)  755,  8G2 
Pink,  Carolina  882 

Pink,  clovo  1588 

Pink,  wild  1694 

Pinkroot  831 

Pinus  abies  677 

Pin  us  nustrnlis  861 

Pinus  balsumea  862 

Pinus  Canadensis  678 

Pinus  cenibra  862,  1688 

Pinus  Damarra  866 

Pinus  Lambertiana  755 

I'inus  Lambertiana(note)546 
Pinus  larix  (note,  546)  863 
Pinus  maritinia  862 

\  Pinus  nigra  868 

Pinus  paiustris  679,  861, 864 
Pinus  pitea  863 

Pinus  pinaster  862 

Pinus  pinea  862 

Pinus  pumilio  862,  1688 
Pinus  rigida  680,  862 

Pinus  strobus  (note)  864 
Pinus  svlvestris  862 

Pinus  t^da  862,  864 

Piper  675 

Piper  Afzelii  (note)  349 
Piper  angustifolium  555 
Piper  anisatuni  (note)  350 
Piper  betel  246,  1537 

Piper  caninum  849 

Piper  cubeba  349 

Piper  elongatum  655 

Piper  longum  677 

Piper  methisticum (note)  654 
Piper  nigrum  675 

Piperic  acid  (note)  676 

Piperidin  (note)  676 

Piperin  676 

Pipsissewa  256 

Piscidia  erythrina  1678 

Pistaoia  lentiscus  553 

Pistacia  terebinthus  864 
Pitaya  bark  288 

Pitaya  bark,  hard  292 

Pitaya  bark,  hard  (note)  293 
Pitaya  bark,  soft  (note)  292 
Pitaya  condaminea  bark  292 
Pitayna  (note)  294 

Pitch  680 

Pitch,  black  680,  865 

Pitch,  Burgundy  677 

Pitch,  Canada  678 

Pitch  pine  680,  861 

Pitch  phistcr  1110 

Pittacal  341,  680 

Pix  680 

Pix  arida  680 


Pix  Burgundica  077 

I'ix  ('anadensiii  678 

Pix  liiiiiida  079 

Pix  nigra  080 

Phtno-c'onvex     catechu 

(note)  241 

Phintagi)  lancifolia  1678 
Plantago  major  1678 

Plantago  media  1678 

Plantago  psyllium  1679 

Plantain  1678 

Plantain,  water  1528 

Plants,  collecting  of  909 
Plants,  drying  of  90?) 

Plasma  483 

Plaster,  adhesive  1114 

Plaster,  blistering  1077 

Piaster,  galbanum  1108 

Plaster  machine  1104 

Plaster  measurer  986 

Plaster,  mercurial  1108 

Plasterofaconite  (note)  1129 
Plaster  of  ammoniac  1105 
Plaster    of    ammoniac 

with  mercury  1105 

Plaster  of  antimony  1106 
Plaster  of  arnica  1106 

Plaster  of  assafetida  1106 
Plaster  of  belladonna  1106 
Plaster     of    Burgundy 

pitch  1110 

Plaster  of  Canada  pitch  1110 
Plaster  of  carbonate  of 

lead  (note)  1114 

Plaster  of  iodide  of  lead  1114 
Plaster  of  iron  1107 

Plaster  of  lead  1111 

Plaster  of  myrrh  673 

Plaster  of  opium  1109 

Plaster  of  Paris  1701 

Plaster    of   pitch    with 

cantharides  1110 

Plaster,  pitch  1110 

Plaster,  resin  1114 

Plaster,  soap  1115 

Plaster,  strengthening  1107 
Plaster,  warming  1110 

Plasters  936,  1103 

Plate-sulphateof  potassa  713 
Platinum  1679 

Pleurisy-root  152 

Plosslea  floribunda  1660 
Pluinbagin  1679 

Plumbago  218,  1557 

Plumbago  Europaja  1679 
Plumbi  acetas  684 

Plunibi  carbon as  686 

Plumbi  iodidum  1833 

Plumbi  nitras  688 

Plumbi  oxidum  689 

Plumbi  oxidum  rubrum  691 
Plumbi  oxidum  semi  vit- 

reum  689 

Plumbi  saccharas  1688 

Plumbi  tannas  1707 

Plumbum  681 

Plummer's  pills  1322 

Plum-tree  717 

Plunket's  caustic  26 

Poaya  (note)  493 


Po<1  pepper 
Podalvi 


216 

ria  tinctoria  1541 
PofJopliylli  radix  092 

Podophylii  reMina  1886 

Podophyllin  698 

Podophyllum  092 

Podo|)hyllum  i>cltatum  692 
Podophyllum,  resin  of  1380 
Podophyllum,  root  of  692 
Pceonin  1579 

Poisun-oak  869 

Poison-vino  869 

Poke  berries  672 

Poke  root  672,  880 

Polariscope  687 

Polishing  rouge  64 

Pollock  699 

Polychroite  348 

Polygala  amara  694,  794 
Polygala,  bitter  694,  794 
Polygala  paucifolia  1307 
Polygala  polygama  694 

Polygala  rubella  694 

Polygala  senega  794 

Polygala  vulgaris  794 

Polygalic  acid  795 

Polygonatum    multiflo- 

rum  1577 

Polygonatum    uniflo- 

rum  1577 

Polygonum  aviculare  1546 
Polygonum  bistorta  1546 
Polygonum  fagopyrum  1547 
Polygonum  hydropiper  1546 
Polygonum  hydropiper- 

oides  1546 

Polygonum  persicaria  1546 
Polygonum  punctatum  1546 
Polygonum  tinctorium  1618 
Polypodium  filix  foemi- 

na  1540 

Polypodium  filix  mas  408 
Polypodium  vulgare  1679 
Polypody,  common  1679 
Polytrichura    juniperi- 

num  1679 

Pomegranate  rind  437,  438 
Pomegranate  root,  bark 

of  437, 438 

Pommade  populeum  588 
Pompholix  1513 

Pomj)ona  883 

Pontefract  cakes  397 

Poplar  1679 

Poppy  659 

Poppy,  black  627 

Poppy  capsules  659 

Poppy, corn  739 

Poppy, red  739 

Poppy,  white  C27 

Poppy-heads  660 

Populin  1680 

Populus  1679 

Populus  balsamifera  1680 
Populus  nigra  1679 

Po})ulus  tremula  766,  1080 
Populus  tremuloides  1680 
Porphyrization  915 

Porphj-Toxin  645 

Porrum  1630 
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Port,  English  896 

Port  wine  890,  892 

Portable  soup  656 

Porter  896 

Portland  arrow-root  151 
Portland  powder  1561, 1710 
Portland  sago  151 

Portulaca  oleracea  1680 

Potash  699 

Potash,  kinds  of  6v99 

Potash,  sulphurated  1359 
Potassa  1334 

Potassa,  acetate  of  1387 

Potassa,  alcoholic  1335 

Potassa  alum  100 

Potassa  and  soda,  tar- 
trate of  1345 
Potassa,  bicarbonate  of  1341 
Potassa,  bichromate  of  695 
Potassa,  binoxalate  of  1666 
Potassa,  bisulphate  of  1547 
Potassa,  bitartrate  of  696 
Potassa,  carbonate  of  1338 
Potassa  caustica  1334 
Potassa,  chlorate  of  701 
Potassa,  citrate  of  1344 
Potassa  cum  calce  1336 
Potassa,  dry  694 
Potassa,  ferrocyanate  of  714 
Potassa,  ferroprussiate  of  714 
Potassa,  hydrate  of  1334 
Potassa,  hydriodate  of  1354 
Potassa,     hypermanc;a- 

nate  of  "       708 

Potassa,  impure  carbo- 
nate of  698 
Potassa,  iodate  of  1619 
Potassa,  nitrate  of  703 
Potassa, permanganate  of  708 
Potassa,  phosphate  of  1676 
Potassa,  preparations  of  1334 
Potassa,  prussiate  of  714 
Potassa,  pure  carbonate 

of  1340 

Potassa,  quadroxalate  of 

1666 
Potassa,  red  prussiate  of  1595 
Potassa,  sesquicarbonate 

of  1343 

Potassa,  silicate  of  1695 
Potassa,  solution  of  1263 
Potassa,  sulphate  of  712 
Potassa  su I phurata  1359 

Potassa,  supertartrate  of  696 
Potassa,  tartrate  of  1346 
Potassa  with  lime  1336 

Potassa,  yellow  prussi- 
ate of  714 
Potassse  acetas  1337 
Potassae  biantimonias  1588 
Potassse  bicarbonas  1341 
Potassse  bichromas  695 
Potassse  bisulphas  1547 
Potassse  bitartras  696 
Potassse  carbonas  1338 
Potassse  carbonasimpura  698 
Potassse  caibonas  pura  1340 
Potassse  chloras  701 
Potassse  citras  1344 
Potassse  et  sodse  tartras  1345 


Potassse  nitraa  703 

Potassse  permanganas  708 
Potassic  phosphas  1676 

Potassse,  prussias  flava  714 
Potassse  sulphas  712 

Potassse     sulphas     cum 

sulphure  (note)  713 

Potassse  tartras  1346 

Potassse  tartras  acida  696 
Potassii  bromidum  1348 
Potassii  cyanidum  1350 

Potassii  cyanuretum  1350 
Potassii  ferrocyanidum  714 
Potassii  iodidum  1353 

Potassii    sulphocyani- 

dum  1705 

Potassii  sulphuretum  1359 
Potassio-ferric  alum  1173 
Potassio-tartrate    of 

iron  1174 

Potassium  694 

Potassium,  bromide  of  1348 
Potassium,  cyanide  of  1350 
Potassium,  cyanuret  of  1350 
Potasssium,  ferridcyan- 

ide  of  1595 

Potassium,   ferrocyan- 

ide  of  714 

Potassium,   ferrocyanu- 

ret  of  714 

Potassium,  iodide  of  1353 
Potassium,  iodohydrar- 

gyrate  of  1624 

Potassium,  sulphocyan- 

ide  of  1705 

Potassium,    sulphuret 

of  1359 

Potassium,  teroxide  of  694 
Potato  368 

Potato  flies  214 

Potato  spirit  oil  85 

Potato  starch  121,551 

Potentilla  reptans  1680 

Potentilla  tormentilla  868 
Pothos  367 

Potus  imperialis  698 

Poultices  1075 

Powder,  antimonial  1364 
Powder,  aromatic  1367 

Powder,  Dover's  1368 

Powder  folder  937 

Powder  of  Algaroth 

1015,  1680 
Powder  of  almonds,  com- 
pound 1364 
Powder  of  aloes  and  ca- 

nella  1364 

Powder  of  catechu,  com- 
pound 1367 
Powder  of  chalk,  aro- 
matic                            1367 
Powder  of  chalk,  aro- 
matic, and  opium        1368 
Powder    of    cinnamon, 

compound  1367 

Powder  of  ipecacuanha 

and  opium  1368 

Powder  of  ipecacuanha, 

compound  1368 

Powder  of  iron  1194 


Powder  of  jalap,  com- 
pound 1369 
Powder  of    kino   and 

opium  1369 

Powder   of  kino,  com- 

po\)nd  1369 

Powder  of  opium,  com- 
pound 1869 
Powder    of  rhubarb, 

compound  1370 

Powder  of  scammony, 

compound  1370 

Powder  of  tin  1713 

Powder  of  tragacanth, 

compound  1870 

Powder,  Portland  1561,1710 
Powdering,  methods  of  913 
Powders  937,  1361 

Powders,  aperient  effer- 
vescing 1363 
Powders,  degrees  of  fine- 
ness of  944 
Powders,  effervescing     1363 
Powders,  granulated 

(note)  1362 

Powders,  nitrous  707,  1731 
Powders,  Seidlitz  1363 

Powders,  soda  1363 

Prairie  dock  1669 

Prairie  indigo  1541 

Precipitate  per  se  1214 

Precipitated  calomel  1206 
Precipitated  carbonate 

of  iron  1190 

Precipitated  carbonate 

of  lime  1069 

Precipitated  carbonate 

of  zinc  ■  1508 

Precipitated  extract  of 

bark  (note)  1376 

Precipitated   phosphate 

of  lime  1070 

Precipitated  sulphur  1422 
Precipitated   sulphuret 

of  antimony  1026 

Precipitating  jars  916 

Precipitation  920 

Prenanthes  alba  1681 

Prenanthesserpentaria  1681 
Preparations  909 

Prepared  calamine  1553 

Prepared  chalk  1072 

Prepared  lard  75 

Prepared  oyster-shell  1073 
Prepared  storax  842 

Prepared  suet  807 

Prepared   sulphuret   of 

antimony  131 

Prescribing   medicines, 

art  of  1727 

Prescriptions,  formulas 

for  1730 

Preservation   of  medi- 
cines     .  911 
Preserved  juice  of  tarax- 
acum (note)                  1421 
Preserved  meat-juice      1639 
Preserved  milk                1644 
Preserved    vegetable 
juices                             1447 
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Preston  falti  (note)         10ft 
Prickly  a>h  144,  5lOO 

Prick  Iv  poppv  1M7 

Pride  of  C»i ilia  101 

Priilo  of  India  I'M 

PritnroKe,  trco  1(J.'>8 

Prince's  feather  15l»8 

Prinos  710 

Prinos  vcrticillntus  716 

Privet  1030 

Pr(K)f  spirit  77,  83 

Proof  vineijar  16 

Propolis  (not«)  657 

Propyl  1571 

Propvlumia  or  propyla- 

min  881,  601,  1681 

Propvlic     narcotina 

(note)  638 

Protectives  2 

Protein  399 

Prot iodide  of  mercury  1212 
Protocateclniic  acid  516 

Prottx!occU8  vulgaris  766 
Protosulphuret  of  car- 
bon 1548 
Protoxalate  of  iron  1663 
Protoxide  of  nitrofijpn  1655 
Prunella  vulgaris  215,  1682 
Prunes  717 
Prunes,     medicated 

(note)  1092 

Prunum         '  717 

Prunus  domestica  717 

Prunus  liiuro-cerasus       522 
Prunus  spinosa  7 

Prunus  Virginiana  717 

Prussian  blue  1178 

Prui'siate  of  mercury      1209 
Prussiate  of-potassa  714 

Prussiate  of  potassa,  yel- 
low 714 
Prussic  acid  960 
Pseudocurarirf  1652 
Psoudomorphia  643 
Psoralca  eglandulosa  1682 
Psoralea  melilotoides  1682 
Psychotria  emetica  493 
Psychotriaemetica(note)496 
Psvllii  semen  1679 
Ptclea  trifoliata  1683 
Ptori  s  aq  u  i  1  i  na  1 540 
Pteri tannic  acid  409 
Pterocarpi  lignum  772 
Ptcrocarpus  draco  1589 
Ptorocarpus  erinaceus  512 
Ptcrocarpus  marsupium  510 
Pterocarpus  santalinus  772 
Puccin  770 
Puccoon  769 
Puccoon,  yellow  469 
I'uce  oxide  of  lead  682 
Puff  ball  1649 
Pulegium  550 
I'ulmonaria  officinalis  1683 
Pulque  1525 
Pulsatilla  1532 
Pulveres  1361 
iPulveres  efTervescentes  1363 
I  Pulveres  effervescuntes 
apcricntt's                    1363 


Pulverization  918 

Pulveri/.atit*ii,  table   of 

loss  by  914 

Pulverized  sibx  1694 

Pulverizers  1540 

Pulvis  Algurothi  1680 

Pulvis  aloes  etcanellao   1364 
Pulvis  amygdala]  cuin- 

positus  1364 

Pulvis  antimonialis         13r»4 
Pulvis  aroniaticus  1367 

Pulvis  capucinorum         751 
Pulvis  catechu  composi- 

tus  1367 

Pulvis  cinnamomi  com- 

positus  1307 

Pulvis  commitissn3  309 

Pulvis  cretaj  aroma  ticus  1367 
Pulvis  cretre  aromaticus 

cum  <)pio  1368 

Pulvis  hydrurgyri  cine- 

reus  (note)  1216 

Pul  vis  i  pecacuanhse  com- 

positus  1368 

Pulvis  ipecacuanhtecum 

opio  1368 

Pulvis  ipecacuanhae   et 

opii  1368 

Pulvis  jalapaj  composi- 

tus  1369 

Pulvis  kino  compositus  1369 
Pulvis  kino  cum  opio  1369 
Pulvis  opii  compositus  1369 
Pulvis  rhei  compositus  1370 
Pulvis  scammonii  com- 
positus 1370 
Pulvis  tragacanthae com- 
positus 1370 
Pumex  1683 
Pumice  stone  1683 
Pumpkin,  common  661 
Pumpkin  seeds  661 
Punica  granatum  438 
Punicin  488 
Punicum  malum  488 
Pure  carbonate  of  po- 
tassa 1340 
Pure  ether  990 
Pure  gum  (note)  11 
Pure  Prussian  blue  1178 
Pure  water  134 
Purging  agaric  1524 
Purging  cassia  235 
Purging  flax  1632 
Purging  nuts  1541 
Purified  aloes  1008 
Purified  animal  char- 
coal 1073 
Purified  bismuth  1067 
Purified  chloroform  995 
Purified  extract  of  hemp  1 182 
Purified  ox-bile  1167 
Purified  sugar  758,  760 
Purple  avens  427 
Purple  willow-herb  -  1635 
Purpurate  of  ammonia  1647 
Purree  1618 
Purreic  acid  1618 
Purslane,  garden  1680 
Putamen  ovi                     656 


Pyrethri  radix  719 

Pyrethrum  719 

Pynithrum  carnoum  1619 
Pyrethrum  parthcnium 

129,  loss 
Pyrethrum  roicuna  1619 
Pyretin  680 

Pyretin,  acid  1696 

Pyrites,  cubic  406 

Pyrites  magnetic  406 

Pyrmont  water  139 

Pyroacetic  ether  1683 

Pyroacetic  spirit  1688 

Pyrodextrin  (note)  119 

Pyrogallic  acid  959,  1684 
Pyrogalline  1684 

Pyrogayic  acid  (note)  442 
Pyroguaiacine  (note)  442 
Pyrola  umbellata  256 

Pyroligneous  acid  680 

Pyroligneousacid,  crude 

19,  22 
Pyroligneous  spirit  1642 
Pyroligneous  vinegar  20 
Pyrolusite  548 

Pyrophosphate  of  iron  1188 
Pyrophosphate  of  iron, 

syrup  of  (note)  1189 

Pyrophosphate  of  soda  1399 
Pyrophosphoric  acid  60 

Pyroxylic  alcohol  1642 

Pyroxylic  spirit  1642 

Pyroxylin  1370 

Pyrrol  1037,  1533,  1589 

Pyrus  cydonia  358 

Pyrus  nialus  117 

Q 

Quadrihydrated   nitric 

acid  55 

Quadroxalate  of  T»otassa  1666 
Quaker's  black  drop  951 
Qualitative  tests  1515 

Quantitative  tests  1517 

Quassia  720 

Quassia  amara  721 

Quassia  bark  (note)  721 

Quassia  excelsa  720 

Quassia  simaruba  807 

Quassia  wood  720 

Quassia?  lignum  720 

Quassin  721,  808 

Queen  of  the  meadow  833 
Queen's  delight  838 

Queen's  root  838 

Que  recti  n  724 

Quercin  723 

Querci-tannicacid  978 

Quercite  724,  765 

Quercitric  acid  724 

Quercitrin  •  724 

Quercitron  724 

Quercus  wgilops  415 

tjuercus  alba  722,  723 

Quercus  cerris  415 

Quercus  cortex  722 

Quercus  excelsa  415 

Quercus  falcata  723 

Quercus  ilex  415 
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Quercusinfectoria  415 

Qiiorcus  niontana  723 

Qucrcus  occidcntalis  1581 
Querc'us  pediinculata  723 
Quercus  prinus  723 

Quercus  robur  415,  723 

Quercus  suber  1581 

Quercus  tinctoria  722,  724 
Quercus  virens  723 

Quevenne's  iron  1194 

Quickens  1714 

Quicklime  192 

Quicksilver  462 

Quillay  _  1696 

Quillaya  saponaria  1695 
Quince  essence  1596 

Quince  seed  358 

Quinia  297 

Quinia,  acetate  of  298 

Quinia,  amorphous 

(note)  _  1376 

Quinia,  antimoniate  of  299 
Quinia,  arsenite  of  299 

Quinia,  bisulphate  of  1378 
Quinia,  camphorate  of  299 
Quinia,  citrate  of  298 

Quinia,  ferrocyanate  of  299 
Quinia,  hypophosphite  of  299 
Quinia,  iodide  of  sul- 
phate of  1378 
Quinia,  kinate  of  295,  304 
Quinia,  lactate  of  298 
Quinia,  phosphate  of  298 
Quinia,  preparations  of  1372 
Quinia,  sulphate  of  1372 
Quinia,  tannate  of  299 
Quinia,  urate  of  299 
Quinia,  valerianate  of  1384 
Quini*  sulphas  1372 
Quiniae  valerianas  1384 
Quinic  acid  303 
Quinicia  295,  303,  1376 
Quinicine  295,  303 
Quinidia  295,  301 
Quinidia,  commercial  302 
Quinidia,  sulphate  of  303 
Quinidine  295,  301 
Quinium  (note)  1133 
Quinoidia  303 
Quinoidine  (note)  1376 
Quinoidine,     animal 

(note)  1377 

Quinolein  (note)  302 

Quino-quino  162 

R 

Eacemic  acid  70,  877 

Kadcliff's  elixir  (note)       97 

Radical  vinegar  21 

Radices  colubrinae  575 

Radix  caryophillatse  426 

Radix  zedoariai  1725 

Ragweed  1529 

Ragwort  1694 

Rain  water  135 

Raisins  877 

Rangoon  petroleum  1675 

Rangoon  tar  1675 

Ranunculus  725 


Ranunculus  acris  725 

Ranunculus  bulbosus  725 

Ranunculus  flammula  725 

Ranunculus  repens  725 

Ranunculus  sceleratus  725 

Raspberry  746 

Raspberry  syrup  1437 

Rattlesnake  weed  1609 
Rattlesnake's  master 

1525,  1630 

Raw  meat  1640 

Realgar  1685 

Rectification  924 

Rectified  oil  of  amber  1313 
Rectified  spirit             77,  82 

Red  bark  286 

Red  bark  (note)  287 
Red  bark  of  Ousco  (note)  283 

Red  bole  1549 
Red   Carthagena  bark 

(note)  293 
Red  catechu  241 
Red  cedar  508 
Red  chalk  1685 
Red  charcoal  222 
Red  chroma te  of  potassa  695 
Red  cinchona  262 
Red  cinchona  bark  262 
Red  cohosh  1522 
Red  copaiba  (note)  334 
Red  coral  1579 
Red  elm  875 
Red  iodide  of  mercury  1210 
Red  lead  691 
Red  oak  723 
Red  ochre  1657 
Red  oil  1613 
Red  oxide  of  iron  1190 
Red  oxide  of  lead  691 
Red  oxide  of  mercury  1213 
Red  pepper  216 
Red  poppy  739 
Red  precipitate  1213 
Red  prussiate  of  potassa  1595 
Red  rose  -  742 
Red  sandal-wood  772 
Red  Saunders  772 
Red  sulphuret  of  mer- 
cury 1218 
Red  tartar  696 
Red  wine  890 
Red  wine  vinegar  16 
Reddle  1685 
Redhead'  1538 
Redoul  1580 
Red-poppy  petals  739 
Red-root  1559 
Red-rose  petals  742 
Reduced  iron  1194 
Reduced  iron  lozenges  1479 
Reduction  936 
Refined  sugar  753 
Refrigerants  3 
Refrigeratory  925 
Regulus  of  antimony  129 
Rejagnou  1561 
Relative  value  of  weights 

and  measures  1735 
Renealmia    cardamo- 

mum  226 


Rennet  1685,  1686 
Repercolation  (note)  946 
Reseda  luteola  1687 
Resin  726 
Resin  cerate  1081 
Resin  cerate,  compound  1082 
Resin  of  hemp  393 
Resin  of  jalap  •  1385 
Resin  of  may-apple  1386 
Resin  of  podophyllum  1386 
Resin  of  scammony  1388 
Resin  of  thapsia  1711 
Rosin  of  turpeth  1715 
Resin  oil  727 
Resin  plaster  1114 
Resin,  white  726,  727 
Resin,  yellow  726 
Resina  726 
Resina  alba  726 
Resina  flava  726 
Resina  jalapae  1385 
Resina  nigra  865 
Resina  podophylli  1386 
Resina  scanimonii  1388 
Resin  se  1384 
Resine  de  ohibou  1556 
Resine  de  Gomart  1556 
Resins  1384 
Rhabarbaric  acid  736,  737 
Rhabarbarin  737 
Rhabarbarum  729 
Rhamni  suceus  727 
Rhamnin  728 
Rhamnoxanthin  728 
Rhamnus  catharticus  727 
Rhamnus  frangula  728 
Rhamnus  infectorius  728 
Rhamnus  zizyphus  1725 
Rhapontic  rhubarb  735 
Rhapontic  root  736 
Rhapontic  root,  Sibe- 
rian (note)  736 
Rhatania  red  .  516 
Rhatania-tannic  acid  515 
Rhatany  514 
Rhatany  root  514 
Rhei  radix  729 
Rhein  737 
Rheum  729 
Rheum  australe  730 
Rheum  Caspicum  731 
Rheum  compactum  730 
Rheum  crassinervium  731 
Rheum  emodi  729 
Rheum  hybridum  731 
Rheum  leucorrhizum  731 
Rheum  Moorcraftianum  731 
Rheum  palmatum  730 
Rheum  rhabarbarum  729 
Rheum  Rliaponticum  731 
Rheum    Russicum    vel 

Turcicum  733 
Rheum  Sinense  vel  In- 

dicum  732 

Rheum  speciforme  731 

Rheum  undulatum  730 

Rheum  Webbianum  731 

Rheumin  737 

Rhigolene  1687 

Rhizoconin  (note)  331 
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Khix(>onii<^lQin  (note)  881 
ir  iiri  601 

I  itiic  acid  601 

I  (lol  bO'i, 

I  Iron,  yellow- 

1  1687 

KhodtxiunUrum  crytan- 

thuin  1C87 

Rlm>u(lia  or  rhceadin  73U 
Khu>udiu  acid  739 

Kha>ndo«  pvtultt  7:{U 

RlufHs  7:VJ 

Khiibarb  729 

Klitibarb,  Bntavian  733 

Kbnbarb,  Hdcharian  733 
Uhubarb,  Uucharian 

(notos)  734,  736 

Rhubarb,  Canton  stick  733 
Rhubarb,  Cliiiu'se  732 

Rhubarb,    Dutch-trim- 

m.'d  733 

Rhubarb,  En-jlish  735 

Rhubarb,  Euro|>ean  735 

Rhubarb,  Frtinch  736 

Rhubarb,  Himalaya 

(note]  736 

Rhubarl),  India  732 

Rhubarb,  Krimca  735 

Rhubarb,  Uhapontic  735 
RImbarb  root  729 

Rhubarb,  Russian  733 

Rhubarb,  Siberian  (note)  730 
Rhubarb,  Taschkent  733 
Rhubarb,  Turkey  738 

Rhubarb,  white  (note)  736 
Rhubarb  wine  (note)  731 
Rhus  coriaria  1601 

Rhus  cotinus  1599 

Rhus  diversiloba  871 

Rhus  t;liU)runi  740 

Rhus  lobaU  871 

Rhus  motopium  1610 

Rhus  puniilum  870 

Rhus  radicans  869 

Rhus  seniiulata  (note)  415 
Rhus  suocedanuin  (note)  249 
Rhus  toxicodendron  869,  870 
Rhus  venenata  870 

Rhus  vernix  870 

Rib-grass  1678 

Rice  1662 

Bichardsonia  Brazilien- 

iiis  (note)  496 

Richardson ia  emetica 

(note^  496 

Ricbardsonia  scabra 

(note)  496 

Richwe(>d  1676 

Ricinelaidic  acid  612 

Ricinelaidin  612 

Ricini  oleum  608 

Ricinia  or  ricinin  (note)  609 
Ricinoidt^  elieagnifolia  234 
Ricinok'ic  acid  612 

Rioinus  Africanus  (note)  608 
Ricinus  communis  608 

Ris^a  balsam  1688 

Ri^ollot's  mustard  pa- 
per (note)  818 
River  water  136 


Robinia  psoudoacucia  1688 

Robin's  rye  1679 

Roccella  tinctoria  1683 

Roche  alum  lOO 

Ri>ch<>lle  italt  1346 

Rock  oil  1678 

Rock  roiie  448 

Rock  salt  828 
Koc'kbridijn  alum  spring  140 

Roll  Hulpliur  846 

Koniiin  alum  100 

Uoinau  cement  928 

Roman  chamomile  128 

Roman  ochre  1667 

Roman  vitriol  364 

Rosa  canina  741 
Rosa  centitblia          613,  742 

Rosa  damascena  613 

Rosa  Gallica  742 

Rosa  moschuta  613 

Rosas  eanina*  fructus  741 

Rcjsh;  centifoliae  petala  741 

Rosio  GallicsB  petala  742 

Rosie  oleum  618 

Rose,  dog  741 
Rose  geranium       614,  1671 

Rose,  red  742 

Rose  water  1045 
Rose   water,   artificial 

(note)  1046 

Rosemary  743 

Roses,  hundred-leaved  741 
Rose-scented  jalap  (note)  504 

Rosin  726 

Rosmarinus  743 

Rosmarinus  officinalis  743 

Rosmarinus  sylvestris  1629 

Rosolic  acid  1579 

Rotten  stone  1688 

Rottlera  743 

Rottlera  Schimperi  744 

Rottlera  tinctoria  744 

Rottlerin  744 

Roucou  1635 

Rouge  229 

Rough  parsnep  1661 
Round  cardamom  (note)  225 
Round-leaved  dogwood  338 
Rousseau's  laudanum 

(note)  1606 

Rubefacients  2 

Rubia  745 

Rubia  tinctorum  745 

Rubichloric  acid  1600 

Rubigo  ferri  1186 

Rubus  746 

Rubus  Canadensis  746 

Rubus  trivialis  746 

Rubus  villosus  747 

Rue  749 
Ruetf 's  mustard  paper 

(note)  818 

Rufus's  pills  1322 

Rumex  748 

Rumt'X  acetosa  748 

Rumex  acetosella  748 

Rumex  acutus  748 

Rumex  Alpinus  748 

Rumex  aquaticus  748 

Rumex  firitannica  748 


Rumex  critpua 

748 

Rumex  hydrolapathum 

748 

Rumex  oLtukifuiius 

748 

Rumex  paticntiu 

748 

Rumex  sanguineus 

748 

Rumex  scutdtuji 

748 

Rumiciu 

748 

RUKOt 

176 

Rufsiun  rhubarb 

733 

Rust  of  iron               80, 

1186 

Ruswut 

175 

Ruta 

74y 

Ruta  graveolcns 

749 

Rutic  acid 

1647 

Rutin 

1647 

Rutin ic  acid 

760 

Rutulin 

765 

Rutyl  hydride 

1676 

Rye 

1608 

s 

Sabadilla  760 

Sabadillia  761,  1499 

Sabadillic  acid  761 

Sabadillin  761,  1499 

Sabbatia  761 

Sabbatia-angularis  762 

Subina  762 

Sabinse  cacumina  752 

Saccharate  of  lead  1688 

Saccbarate  of  lime 
•    (note)  1248 

Saccharated    carbonate 

of  ircm  1169 

Saccharated  solution  of 

lime  1248 

Sacchari  faex  754 

Saccharic  acid  760,  1688 
Saccharine  carbonate  of 

iron  1170 

Saccharine  carbonate  of 

iron  and  manganese  1638 
Saccharine  fermentation  78 
Saccharine   iodide  of 

iron  1438 

Saccharum  763 

Saccharum  lactis  762 

Saccharum  officinarum  766 
Saccharum  purificatum  763 
Saccharum  saturui  684 

Sacchulmic  acid  76l> 

Sacchulmia  760 

Sack  892 

Sacred  elixir  1473 

Sadra-beida  gum  (note)  9 
Safflower  229 

SaflVon  846 

Saffron  of  antimony  1684 
SaQron  of  Mara,  aperi- 
tive 1190 
Sagapenum  1688 
Sago  767 
Sago  768 
Sago  meal  764 
Sttgo  palm  768 
Sago,  pearl  764 
Saguerus  Rumphii  768 
Sagus  Invis  768 
Sagus  Ruffia  7C3 
Sagus  Rumphii                 768 
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Saint  Ann, bnrk  of  (note)  2P3 

Saint  John's  wort  1612 

Saint  Lucia  bark  293 

Sal  absinthii  5 

Sal  aerutus  1343 

Sal  aeratus,  soda  1395 

Sal  ulembroth  1201 

Sal  amnmoniac  109 

Sal  de  duobus  712 

Sal  diureticus  1338 
Sal  enixum                66,  1664 

Sal  gemmae  828 

Sal  polychrest  (note)  _  713 
Sal  pol^'ohrestus  Glaseri 

(note)  713 

Sal  prunelle  (note)  707 

Salabreda  gum  (note)  9 

Salep  1689 

Salicin  765 

Sulicornia  819 

Salicyl            _  766 

Salicylous  acid  766 
Saligeniu                  766,  1680 

Saline  mixture  1269 
Saline  waters            139,  140 

Saliretin  766 

Salix                        •  765 

Salix  alba  765 

Salix  Babylonica  765 

Salix  helix  766 

Salix  nigra  765 

Salix  pentandra  765 

Salix  purpurea  765 

Salix  Kusseliana  765 

Salseparine  781 

Salsola  819 

Salt,  common  828 

Salt  of  Riverius  1344 

Salt  of  sorrel  1666 

Salt  of  tartar  1340 

Salt  of  wisdom  1201 

Salt  of  wormwood  5 

Saltpetre  703 

Salvia  767 

Salvia  officinalis  767 

Salvia  pratensis  767 

Salvia  sclarea  767 

Sambuci  flores  767 

Sambucus  767 

Sambucus  Canadensis  768 

Sambucus  nigra  768 

Samovey  isinglass  476 

Sampfen  wood  1549 

Samson's  snakeroot  1682 

Sandal  wood  1689 

Sandaraca  1689 

Sandarach  1689 

Sandaracin  1689 

Sand-bath  923 

Sandix  1661 

Bangui naria  769 
Sanguinaria  Canadensis  769 

Sanguinarina  770 

Sanguinarinic  acid  771 

Sanguis  draconis  1589 
Sanguisuga   interrupta 

(note)  454 
Sanguisuga  medicinalis  454 

Sanguisuga  officinalis  454 

Sanguisuga  troctena  454 


Sanicle  1689 

Sanicula  Marilandica  1689 
Sans  Souci  spring,  Bal- 

ston  141 

Santa  Martha  bark  289 

Santalin  772 

Santalum  772 

Santalum  album  1689, 1690 
Santalum  citrinum  1689 
Santalum    freycinetia- 

num  1690 

Santalum  myrtifolium  1690 


773 


Santalum  rubrum 

Santonica 

Santonici  semen 

Santonin 

Santoninum 

Santoniretin 

Sap  green 

Sapo 

Sapo  durus 

Sapo  guaiacinus 

Sapo  mollis 

Sapo  vulgaris 

Sapogenin 

Saponaria  officinalis 

Saponification 

Saponin 

Sapota  Mullcri  (note) 

Sappan  wood 

Saratoga  water 

Sarcocolla 

SarcocoUin 

Sarcolactic  acid 

Sarracenia 

Sarracenia  flava 

Sarracenia  purpurea 

Sarracenia  variolaris 

Sarsje  radix 

Sarsaparilla 


1689 

772 

773 

1389 

1389 

1390 

728 

773 

773 

443 

774,  777 

775,  777 
796 

1690 

774 

1690 

443 

1549 

141 

1690 

1691 

1667 

1691 

1691 

1691 

169] 

778 

778 


Sarsaparilla  beer  (note)    783 
Sarsaparilla,  false  143 

Sarsaparilla,  Indian         451 
Sarsaparillin  781 

Sassa  1691 

Sassa  gum  1691 

Sassafras  medulla  783 

Sassafras  officinale  783 

Sassafras  pith  783,  784 

Sassafras  radicis  cortex    783 
Sassafras  radix  783 

Sassafras  root,bark  of  783, 784 
Sassafrid  784 

Sassy  bark  1692 

Saturation  941 

Satureja  hortensis  1692 

Satureja  montana  1692 

Saunders  1689 

Saunders,  red  772,  1689 

Saunders,  white  1690 

Saunders,  yellow  1690 

Saururus  cernuus  1692 

Savanilla  rhatany  (note)  515 
Savine  752 

Savine  cerate  1082 

Savine,  fluid  extract  of 

(note)  753 

Savine  tops  752 

Savory  1692 

Saxifrasra  1678 


Soabiosa  arvensis  882 

Scabiosa  succisa  882 

Scabious  385,  882 

Scales  of  iron  1185 

Scammonia?  radix  785 

Scammoniae  resina  1388 

Scammonii  resina  1388 

Scammonium  785 

Scammony  785 

Scammony,  Aleppo  78& 

Scammony,  factitious  789 
Scammony  in  shells  787 

Scammony,  lachryma 

(note)  786,  788 

Scammony  mixture  1286 
Scammony,  Montpellier  789 
Scammony,  resin  of  1388 
Scammonj'  root  785 

Scammony,  Smyrna  786,  788 
Scammony,  virgin  787 

Scammony,  virgin  (note)  788 
Scandix  cerefolium  1536 
Scarlet  pimpernel  1532 

Schuylkill   muscadel 

grape  891 

Schuylkill  water  138 

Scilla  790 

Scilla  maritima  790 

Scillitin  790,  791 

Sclerotium  clavus  (note)  378 
Scolopendrium  officina- 

rum  1692 

Scoparii  cacumina  792 

Scoparin  793 

Scoparius  792 

Scotch  fir  862 

Scouring  rush  1590 

Scrophularia  nodosa  1693 
Scrophularin  1693 

Sorophularosrain  1693 

Scullcap  793 

Scullcap,  European  793 

Scuppernong  grape  892 

Scurvy-grass  1574 

Scutellaria  793 

Scutellaria  galericulata  793 
Scutellaria  hyssopifolia  793 
Scutellaria  integrifolia  793 
Scutellaria  lateriflora  793 
Scutellarine  794 

Sea  girdles  1599 

Sea  salt  828 

Sea  water  141 

Sealing  wax  1628 

Searle's  oxygenous  aera- 
ted water  1657 
Sea-side  balsam  234 
Sea-side  grape  510 
Sea-wrack  1598 
Socale  cereale  377,  1693 
Secale  cornutum  377 
Secalia  or  secalin  381  1681 
Sedum  acre  1693 
Sedum  album  1693 
Sedum  rupestre  1693 
Sedum  telephium  1693 
Seed-lac  1628 
Seidlitz  powders  1363 
Seidlitz  water  140 
Seignette's  salt                1346 


Index. 
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Sfl  fie  Boatigny 

1023 

S4«lt'<ht*»l 

1((82 

Solinic  acid 

10<J3 

Stiliniiiu  palustro 

Kit);) 

Sultzcr  wutur 

18!) 

Stiltzur  witter,  artificial  UKili 
Seinoti  ubulniuschi  ItiO'J 

Seuu'ii  <^<intra  773 

S»Mn^n  cyno  778 

Seinon  nigollaB  1G52 

ScMiicn  psyllii  1079 

Somivitritied  oxide  of 

load  680 

Seinpervivuin  tectorum  1G94 
Sf  iK'oii  oil  1670 

Seneeiii  1604 

Seiiecio  aureus  1094 

Senccio  vulgaris  1094 

Sonegrt  704 

Senegtt  root  704 

Sencfiie  radix  794 

Son(';j;al  gum  8 

Senciclu  705 

Sonektt  794 

Senoka  snakeroot  795 

Senna  797 

Senna,  Alexandria  798 

Senna  Alexandrina  797 

Senna,  American  237 

Soiniia  figs  (note)  1092 

Senna,  India  890 

Senna  Indica  797 

Senna,  Mecca  801 

Senna  paste  (note)  1092 

Senna,  Tripoli  800 

Sennacrin  802 

Sennacrol  802 

Sennapicrin  802 

Sennaretin  802 

Separation  of  liquids        920 
Separation  of  mixed  sub- 
stances 916 
Separation  of  solids  from 

liquids  916 

Separatory  920 

Sepia  1586 

Sepia  offlcinalis  1585 

Septfoil  868 

Serpcntaria  803 

Sesami  folium  806 

Sesaniuin  Indicum  806 

Sesamutn  orientale  806 

Sesquiarseniate  of  ses- 

quioxide  of  iron  (note)  30 
Sesquic-arbonate  of  am- 
monia 108 
Sesquicarbonate  of  po- 

tassa  1343 

Sesquicarbonate  of  soda  818 
Sesquichloride  of  iron  1170 
Sosquiodide  of  mercury  121 1 
Sesquioxideof  iron  1185,1190 
Seven  barks  1010 

Sevum  807 

Sovum  preeparatum  807 

Shaddock  157 

Sharon  spring  water  140 
Sheep-laurel  1027 

Shell-bark  1558  : 

Shell-lau  1028  i 


Shepherd's  purse  1712 
Sherry  wine               889,  892 

Shining  uloes  91 

Shrubby  trefoil  1088 

SialaiTogues  2 
Siberian     Khapontic 

root (note)  780 
Siberian  rhubarb  (note)  730 

Siberian  Mt<^)ne  pine  802 

Side-suddle  plant  1001 

Sienna  1094 

Sieves  915 
Signs  and  abbreviations, 

table  of  1730 
Silene  Pennsylvanica  1094 
Silene  Virginica  1094 
Silex  contritus  1094 
Silex,  pulverized  1094 
Silicate  of  magnesia,  hy- 
dra ted  1695 
Silicate  of  potassa  1095 
Silicate  of  soda  1095 
Silicate  of  zinc  1552 
Silicic  acid  1094 
Silicon  1094 
Silk  collodion  (note)  1088 
Si  Ik- weed,  common  1538 
Silurus  glanis  476 
Silver  144 
Silver,   ammonio-chlo- 

ride  of  1563 

Silver  bark  268 

Silver  bark  (note)  278 

Silver,  chloride  of  1563 

Silver,  cyanide  of  1046 

Silver,  cyanuret  of  1046 

Silver  lir,  American  862 

Silver  fir,  European  803 
t^Jver,  fused  nitrate  of  1050 

Silver,  iodide  of  1621 

Silver,  nitrate  of  1047 

Silver,  oxide  of  1052 
Silver,  preparations  of  1046 
Silvery  crown  bark  (note)277 

Simaba  cedrou  1559 

Simarona  883 

Simaruba  807 

Simaruba  amara  807 

Simaruba  excelsa  720 

Simaruba  officinalis  807 

Simple  cerate  1077 

Simple  ointment  1483 

Simple  syrup  1428 

Sinapic  acid  (note)  811 

Sinapin  (note)  811 

Sinapis  898 
Sinapis  alba  808,  809 
Sinapis  nigra            808,  809 

Sinapisin  810 

Sinapisin  (note)  811 

Sinapism  812 

Sinapisms  1076 

Single  aqua  fortis  65 

Si  poor  ia  or  sipeerin  574 

Siphonia  cahuchu  1554 

Siphonia  elastica  1554 

Sipiri  573 

Sirop  de  capillaire  1523 

Sirop  de  Ouisinier  1441 

Sisymbriunt  muralis  1095 


Sisymbrium  nasturtium  1052 
Sisymbrium  otiicinalu  1095 
Sisymbrium  sophia  1095 
Slum  latifolium  1095 

Slum  lineare  157tt 

Slum  nodillorum  1095 

Slum  si^arum  1095 

Skirret  1095 

Skunk  cabbage  30tf 

Slaked  lime  1070 

Slipjwry  elm  barK  875 

Small  burnet  saxifrage  1078 
Small  fennel-flowur  1052 
Small  houseleek  1093 

Small  spikenard  143 

Smalt  1095 

Smart-wp«d  1640 

Smilacin         ;  781 

Smilaspcric  acid  451 

Smilax  aspera  451,  778 

Smilax  China  778 

Smilax  Cumancnsis  778 

Smilax  medica  779 

Smilax  officinalis  779 

Smilax  papyracea  779 

Smilax  sarsapanlla  778 

Smilax  syphilitica  779 

Smooth  sumach  740 

Smyrna  opium  (note)  632 
Smyrna  scammony  786 

Snake-head  1501 

Snakeroot,  black  260,  1689 
Snakeroot,  button  1500, 1030 
Snatceroot,  Canada  151 

Snakeroot,  seneka  704 

Snakeroot,  Virginia  803 
Sneezewort  1008 

Snow  water  135 

Soap  773 

Soap,  almond  oil  775 

Soap,  amygdaline  775 

Soap  balls  775 

Soap  bark  1005 

Soap,  beefs  marrow  ^  775 
Soap,  Castile  776,'  777 

Soap  cerate  1082 

Soap,  common  775,  777 

Soap,  common  yellow  776 
Soap,  grain  774 

Soap,  hard  773 

Soap  liniment  1236 

Soap  liniment,  camphor- 
ated 1237 
Soap,  marbled  775 
Soap  of  guaiac  443 
Soap,  palm  775 
Soap  plaster  1115 
Soap,  rosin  776 
Soap,  soft  774,  775,  777 
Soap,  Starkey's  776 
Soap,  transparent  775 
Soap,  Windsor  775 
Soap-cerate  plaster  1107 
Soaps,  insoluble  774 
Soaps,  soluble  774 
Soupwort  1690 
Socotrine  aloes  80,  91 
Soda,  acetate  of  814 
Soda  and  silver,  hypo- 
sulphite of                    1614 
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Soda,  arseniate  of 
Soda,  artificial 
Soda  ball 
Soda,  benzoate  of 
Sotla,  biborate  of 


1392 
819 
819 

1542 
817 


Soda,  bicarbonate  of  1393 
Soda,  borate  of  814 

Soda, carbonate  of  818 

Soda,  caustic  818,  1391 

Soda  caustica  1391 

Soda,  citrate  of  1569 

Soda,  dried  carbonate  of  1396 
Soda,  dry  813 

Soda,  effervescent  citro- 

tartrate  of  1396 

Soda,  hydrate  of  813 

Soda,  bypoclilorite  of  1273 
Soda,  hyposulphite  of  822 
Soda,  impure  819 

Soda,  medicinal  tribasic 

phosphate  of  1397 

Soda,  muriate  of  828 

Soda,  native  818 

Soda,  nitrate  of  823 

Soda,  nitrite  of  1653 

Soda,  phosphate  of  1397 
Soda  powders  1363 

Soda,  preparations  of  1391 
Soda  sal  aeratus  1395 

Soda,  scsquicarbonate  of  818 
Soda,  silicate  of  1695 

Soda,  solution,  of  1271 

Soda,  solution  of  chlo- 
rinated f271 
Soda,  sulphate  of  824 
Soda,  sulphite  of  826 
Soda  tartarata  1345 
Soda,  tartrate  of  1707 
Soda,  valerianate  of  1399 
Soda,  vitriolated  824 
Soda  waste  820 
Soda  water  1033 
Soda-ash  820,  821 
Sodie  acetas  814 
Sodse  arsenias  1392 
Sodae  benzoas  1542 
Sodae  bicarbonas  1393 
Sodae  boras  814 
Sodaa  carbonas  818 
Sodae  carbonas  exsicca- 

ta  1396 

Sodae  chloratse  liquor  1271 
Sodae  chlorinatae  liquor  1271 
Sodie  eitras  1569 

Sodae  citro-tartras  effer- 

vescens  1896 

Sodae  et  argenti  hypo- 

sulphis  "         1614 

Sodae  et  potassse  tartras  1345 
Sodae  hyposulphis  822 

Sodae  liquor  1271 

Sodae  murias  828 

Sodae  nitras  823 

Sodae  phosphas  1397 

Sodae  potassio-tartras  1345 
Sodaj  silicas  1695 

SodaB  sulphas  824 

Sodae  sulphis  826 

Sodae  tartras  1707 

Sodae  valerianas  1399 


Soda-pvrophosphate  of 

iron '(note)  1189 

Sodii  chloridum  828 

Sodii  iodidum  1621 

Sodium  813 

Sodium,  chloride  of         828 
Sodium,  iodide  of  1621 

Sodium,    nitroprusside 

of  1655 

Sodium,  teroxide  of         813 
Soft  cement  929 

Soft  soap  774,  775,  777 

Soft  water  135 

Soft-shelled  almond  116 

Solania  or  solanin  370 

Soiania  (note)  370 

Solanidia  or  solanidin 

(note)  370 

Solanum  bacciferum         369 
Solan  um  dulcamara  369 

Solanum  lycopersicum     369 
Solanum  nigrum  368 

Solanum  paniculatum      369 
Solanum   pseudocapsi- 

cum  369 

Solanum  tuberosum         368 
Solidago  831 

Solidago  odora  831 

Solidago  virgaurea  831 

Solomon's  seal  1577 

Soluble  cream  of  tartar   817 
Soluble  glass  1695 

Soluble  iodide  of  starch 

1622 
Soluble   mercury   of 

Hahnemann  1696 

Soluble    Prussian    blue 

(note)  1179 

Soluble  tartar  1346 

Solutio   solventis  mine- 

ralis  1562 

Solution  930 

Solution  bath  923 

Solution   of  acetate   of 

ammonia  1239 

Solution   of   acetate   of 

copper  (test)  1515 

Solution   of   acetate   of 

morphia  1261 

Solution   of   acetate   of 

potassa  (test)  1515 

Solution  of   acetate   of 

soda  (test)  1515 

Solution   of  albumen 

(test)  1515 

vSolution  of  ammonia      1036 
Solution  of  ammonio-ni  - 

trate  of  silver  (test)    1515 
Solution  of  ammonio-sul- 

phate  of  copper  (test)  1516 
Solution   of    ammonio- 

sulphate  of  magnesia 

(test)  1516 

Solution  of  arseniate  of 

soda  1271 

Solution  of  arsenic,  hy- 
drochloric 1242 
Solution  of  arsenite  of 

potassa  1266 

Solution  of  atropia         1243 


Solution  of  boracic  acid 
(test)  1516 

Solution    of    bromine 

(test)  1516 

Solution  of  carbonate  of 
ammonia  (test)  1516 

Solution  of  carbonate  of 
magnesia  1258 

Solution  of  chloride  of 
ammonium  (test)        1516 

Solution  of  chloride  of 
antimony  1240 

Solution  of  chloride  of 
arsenic  1562 

Solution  of  chloride  of 
barium  1243 

Solution  of  chloride  of 
calcium  1245 

Solution  of  chloride  of 
calcium,  saturated 
(test)  1516 

Solution  of  chloride  of 
golcl  (test)  1516 

Solution  of  chloride  of 
potassa  1563 

Solution  of  chloride  of 
soda  1271 

Solution  of  chloride  of 
tin  (test)  1516 

Solution  of  chloride  of 
zinc  1274 

Solution  of  chloride  of 
zinc,  table  of  strength 
in  relation  to  sp.  grav- 
ity (note)  1512 

Solution  of  chlorinated 
lime  1247 

Solution  of  chlorinated 
magnesia  1568 

Solution  of  chlorinated 
soda  1271 

Solution  of  chlorine       1040 

Solution  of  citrate  of 
ammonia  1240 

Solution  of  citrate  of 
bismuth  and  ammo- 
nia 1243 

Solution  of  citrate  of 
iron  1248 

Solution  of  citrate  of 
magnesia  1259 

Solution  of  citrate  of 
potassa  1268 

Solution  of  ferridcyanide 
of  potassium  (test)      1517 

Solution  of  ferrocyanide 
of  potassium  (test)      1517 

Solutionof  gelatin(test)  1516 

Solution  of  gutta-per- 
cha 1265 

Solution  of  hydriodateof 
arsenic  and  mercury  1241 

Solution  of  hydrochlo- 
rate  of  ammonia(test)  1516 

Solution  of  hydrochlo- 
rate  of  morphia  1261 

Solution  of  hj'drosul- 
phate  of  ammonia       1612 

Solution  of  iodate  of  po- 
tassa (test)  1516 
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Biilution  of    icnlido  of 

ar«c>nic  uiid  tnurcury 

1241 
Solution    of   iodido    of 

iron  1482 

Solution  of  iodido  of  po- 

tiiKsiuni  (test^  1516 

Solution  of  iodine  1267 

Solution  of  iodine,  com- 
pound ,  1267 
Solution  of  lime       •      1246 
Solution   of   lime,  sac- 

clinratod  1248 

Solution  of  lithia,  effer- 

vojiring  1268 

Solution  of  muriate  of 

baryta  1248 

Solution  of  muriate  of 

lime  1245 

Solution  of  muriate  of 

morphia  1261 

Solution  of  nitrate  of 

iron  1249 

6oluti<jn   of  nitrate  of 

mercury  1256 

Solution  of  nitrate  of 

mercury,  acid  1256 

Solution   of  oxalate  of 

ammonia  (test)  1516 

Solution  of  perchlorido 

of  iron  1251 

Solution  of  perchloride 

of  iron,  strong  1251 

Solution  of  perchloride 

of  platinum  (test)       1516 
Solution  of  permanga- 
nate of  potassa  1270 
Solution  of  pernitrate  of 

iron  1249 

Solution  of  persulphate 

of  iron  1253,  1254 

Solution  of  phosphate  of 

soda  (test)  1517 

Solution  of  potash,  effer- 
vescing 1270 
Solution  of  potassa         1203 
Solution  of  red  prussiate 

of  potash  (test)  1517 

Solution  of  soda  1271 

Solution  of  soda,  effer- 
vescing 1274 
Solution  of  strychnia      1274 
Solution  of  subacetate  of 

lead  1262 

Solution  of  subacetate  of 

lead,  diluted  12G3 

Solution  of  subsulphat« 

of  iron  1253 

Solution  of  sulphate  of 

atropia  1243 

Solution  of  sulphate  of 

indigo  (test)  1517 

Solution  of  sulphate  of 

iron  (test)  1617 

Solution  of  sulphate  of 

lime  (test)  1517 

Solution  of  sulphate  of 

morphia  1261 

Solution  of  sulphide  of 

ammonium  1612 


Solution  of  sulphide  of 

ammonium  (text)        1517 
Solution  of  tartaric  acid 

(t<gt)  1517 

Solution  of  tcrchloride 

of  antimony  1240 

Solution  of  ternitrate  of 

scsquioxide  of  iron      1249 
Solution  of  tersulphatc  of 

iron  1254 

Solution  of  yellow  prus- 
siate of  potash  (test)   1517 
Solutions  1238 

Solvents  2 

Soot  1696 

Sophora  tinctoria  1541 

Soporifics  3 

Sorl.ic  acid  1697 

Sorbin  754 

Sorbite  754,  761 

Sorbus  Americana  1697 

Sorbiis  auouparia  1697 

Sorbus  aucuparia  (note)  117 
Sorbus  hybrida  117 

Sorbiis  torminalis  117 

Sorel's  cement  929 

Sorghum  1697 

Sorghum  saccharatum   1697 
Sorrel  748 

Sorrel-treo  1632 

South  American  kino      511 
Southernwood  4 

Southernwood,  Tarta- 
rian 773 
Sowbread  1586 
Spa  water  •  139 
Spanish  barilla  819 
Spanish  broom  1698 
Spanish  brown  1657 
Spanish  flics  209 
Spanish  needles  1546 
Spanish  oak  723 
Spanish  soap  776 
Spartein  793 
Spartium  junceum  1698 
Spartium  scoparium  792 
Spearmint  560 
Spearmint  water  1045 
Specific  gravity  912,  941 
Specific  gravity  bottle  913 
Speediman's  pills  (note)  97 
Speedwell  ^J — ►  1719 
Speiss  \  1702 
Speltre  902 
Spermaceti  252 
Spermaceti  cerate  1080 
Sp<!rmiaceti  ointment  1486 
Sphaceliasegetum  (note)  378 
Sphieria  380 
Sphmrococcus  crispus  259 
Spice-bush  1543 
Spiced  plasters  1367 
Spiced  syrup  of  rhubarb  1489 
Spice- wotKi  1543 
Spider's  web  1572 
Spigelia  831 
Spigelia  anthelmia  8^1 
Spigelia  Marilandica  832 
Spikenard  1651 
Spikenard,  American      144 


Spikenard,  amall 

143 

Spindlctreo 

887 

Spirtea 

883 

Spirata  lobata 

1807 

Spiraea  tomentona 

884 

Spiraa  ulmaria2a9, 838, 1807 
Spirit  lampA  921 

Spirit  of  ammonia  1407 
Spirit  of  ammonia,  aro- 
matic 1408 
Spiritof  ammonia,  fetid  1408 
Spirit  of  anise  1409 
Spirit  of  cajeput  1409 
Spirit  of  camphor  1409 
Spiritof  chloroform  1409 
Spirit  of  cinnamon  1410 
Spirit  of  ether  1401 
Spirit  of  ether,  com- 
pound 1401 
Spirit  of  French  wine  836 
Spirit  of  hartshorn  1607 
Spirit   of  horse-radish, 

compound  1409 

Spirit  of  juniper  1410 

Spirit  of  juniper,  com- 
pound 1410 
Spirit  of  lavender  1410 
Spiritof  lavender,  com- 
pound 1411 
Spirit  of  lemon  1411 
Spirit  of  Mindererus  1239 
Spirit  of  mustard  812 
Spirit  of  myrcia  835 
Spirit  of  nitre  54 
Spirit  of  nitrous  ether  1402 
Spirit  of  nutmeg  1412 
Spirit  of  peppermint  1411 
Spirit  of  rosemary  1412 
Spirit  of  sea-salt  50 
Spirit  of  spearmint  1412 
Spirit  of  turpentine  616 
Spirit  of  wine  77 
Spirit,  proof  77 
Spirit,  pyroacetic  1683 
Spirit,  pyroxylic  1642 
Spirit,  rectified  77,  82 
Spirits  1400 
Spiritus  1400 
Spiritus  setheris  1401 
Spiritus  setheris  compo- 

situs  1401 

Spiritus  setheris  nitrici  1402 
Spiritus  a;theris  nitrosi  1402 
Spiritus  ammoniffl  1407 

Spiritus  ammonise  aro- 

maticus  1408 

Spiritus  ammonioD  fceti- 

dus  1408 

Spiritus  anisi  1409 

Spiritus  armoracise  com- 
pos it  us  1409 
Spiritus  cajuputi             1409 
Spiritus  camphorje         1409 
Spiritus  chloroformi       1409 
Spiritus  cinnamomi        1410 
Spiritus  frumenti  834 
Spiritus  juniperi             1410 
Spiritus  juniperi  com- 
!      positus                           1410 
,  Spiritus  lavandulffi         1410 
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SpirituslavandulsBCom- 

positus  1411 

Spiritus  limonis  1411 

Sp'iritus  menthsB  piper- 
ita 1411 
Spiritus  menthae  viridis  1412 
Spiritus  Mindereri  1239 
Spiritus  myrcijB  835 
Spiritus  niyristicoB  1412 
Spiritus  nitri  dulcis  1402 
Spiritus  pyroxilicus  rec- 
ti ficatus  1G42 
Spiritus  rectificatus  77,  82 
Spiritus  rosmarini  1412 
Spiritus  tenuior  77,  83 
Spiritus  vini  Gallic!  836 
Sploenwort,  black  1540 
Spleen  wort,  common  1540 
Spleen  wort  fern  1570 
Spodumcno  631 
Sponge  1698 
Sponge,  burnt  1699 
Sponge  tent  1G99 
Spongia  1698 
Spongia  officinalis  1698 
Spongia  iista  1699 
Spongy  Carthagenabark  289 
Spotted  winter-green  256 
Spring  water  136 
Spruce  beer  863 
Spruce,  essence  of  863 
Spunk  1524 
Spurge,  ipecacuanha  891 
Spurge,  large  flowering  390 
Spurge  laurel  561 
Spurred  rye  377 
Squill  790 
Squilla  maritima  790 
Squire's   infusion  jar 

(note)  1224 

Squirting  cucumber  372 
Staft-tree,  climbing  1560 
Stalagmitis  cambogioi- 

des  417 

Stanni  pulvis  1713 

Stannic  acid  1713 

Stannum  1712 

Stapliisagria  1699 

Staph  isain  1700 

Star  aniseed  127,  1616 

Star  grass  86 

Starch  118 

Starch,  iodide  of  1622 

Starch,  nitric  1622 

Starkey's  soap  775 

Star-wort  1608 

Star-wort,  water  1554 

Statice  837 

Statice  Caroliniana  837 

Statice  limonium  837 

Stavesacre  1699 

Steam-bath  923 

Stearic  acid  582,  774 

Stearin  76,  582,  774 

Stearoptene  586 

Steel  403 

Sterculia  acuminata  i700 
Sterlet  476 

Stibium  129 

Stick-lac  1628 


Stick  rhubarb  735 

Still  and  worm,  common 

924 
Stillingia  838 

Stillingia  sebifera  838 

Stillingia  sylvatica  838 

Stimulants  2 

Stizolobium  pruriens  567 
St.  Johns  wort  1612 

St.  Lucia  bark  293 

Stone-crop,  biting  1693 

Stone-pine  862 

Stone-root  1576 

Storax  842 

Storax  bark  843 

Storksbill  1590 

Stoved  salt  829,  830 

Strainers  917 

Stramonii  folium  839 

Stramonii  semen  839 

Stramonium  leaf  839 

Stramonium  seed  839 

Strasburg  turpentine 

863,  866 
Strengthening  plaster  1107 
Striated  ipecacuanha 

(note)  496 

Strong  liquid  glue  928 

Strong  solution  of  am- 
monia 104 
Strong  solution  of  per- 

chloride  of  iron  1251 

Strong  tincture  of  gin- 
ger 1477 
Stronger  alcohol           77,  81 
Stronger  ether  990 
Stronger  water  of  am- 
monia 104 
Strongest  common  caus- 
tic                                 1335 
Strong-scented  lettuce      517 
Strychnia                 576,  1412 
Strychnia,   arsenite   of 

(note)  -•     1420 

Strychnia,  preparations 

of  1412 

Strychnia,  solution  of  1274 
Strychnia,  sulphate  of  1419 
Strychnia,  tests  of  1415 

Strychnise  sulphas  1419 

Strychnos  colubrina  575 
Stryohnos  Ignatia  478 

Strychnos  nux  vomica 

126,  575 
Strychnos  tieute  1716 

Strychnos  toxifera  1721 

Sturgeon  476 

Styptic  colloid  980 

Stvracin  844,  1632 

Styrax  842 

Styrax  benzoin  173 

Styrax  calamita  843 

Styrax  officinale  842 

Styrax  prasparatus  842 

Styrol  844 

Styroline  1570 

Sty rone  844 

Subacetate  of  copper        353 
Subacetate  of  lead,  di- 
luted solution  of         1263 


Subacetate  of  lead,  so- 
lution of  1262 
Subcarbonate  of  bis- 
muth 1062 
Subcarbonate  of  iron  1190 
Subchloride  of  mercury  1204 
Suber  1581 
Suberic  acid  1581 
Suber  in  1581 
Sublimate  927 
Sublimation  927 
Sublimed  sulphur  844,  848 
Subnitrate  of  bismuth  1064 
Subsulphate  of  iron,  so- 
lution of  1253 
Succi  1420 
Succi  spissati  1117 
Succinate  of  ammonia  1701 
Succinic  acid  615,  1701 
Succinum  614 
Succory  1568 
Succus  conii  1420 
Succus  scoparii  1421 
Succus  taraxaci  1421 
Suet  807 
Suet,  prepared  807 
Sugar  753 
Sugar,  barley  759 
Sugar,  brown  756,  761 
Sugar,  Havana  767 
Sugar,  inverse  754 
Sugar,  maple  755 
Sugar  of  ergot  381 
Sugar  of  gelatin  477 
Sugar  of  grapes  878 
Sugar  of  lead  684 
Sugar  of  milk  762 
Sugar  of  muscle  754 
Sugar  of  mushrooms  1647 
Sugar,  palm  765 
Sugar,  purified  760 
Sugar,  refined  753,  758 
Sugar,  uncrystallizable 

754,  761 
Sugar,  white  753,  758,  760 
Sugar-candy  769 

Sugar-cane  755 

Sugar-cane,  African  1698 
Sugar-cane,  Chinese  1697 
Sugar-cane,  Otaheitan  1698 
Sugar-coated  pills  1319 

Sugar-house  molasses 

758,  761 
Sulphate  of  alumina  1010 
Sulphate  of  alumina  and 

ammonia  100 

Sulphate  of  alumina  and 

iron  1701 

Sulphate  of  alumina  and 

potassa  98 

Sulphate  of  ammonia  112 
Sulphate  of  atropia  1059 
Sulphate  of  baryta  167,  1701 
Sulphate  of  bebeeria  1061 
Sulphate  of  cadmium  1068 
Sulphate  of  cinchonia  1084 
Sulphate  of  copper  354 

Sulphate  of  indigo  1618 

Sulphate  of  iodo-cincho- 
nia  (note)  1378 


Index. 


180S 


Sulphate  of  iodo-clncho- 

nidia  (not«)  1878 

Sulphate  of  iudo-quinia 

(n..to)  1878 

Sulphate  of  iodo-quini- 

dui  (iioU')  1370 

Sulpliato  of  iron  1191 

Sulphate  of  iron  and  am- 
monia 1178 
Sulphate  of  iron  and  po- 

tusiiii  1178 

Sulphate  of  iron,  com- 

nuM'cial  (not<!)  1192 

Sulphate  of  iron,  dried  1193 
Sulpliateof  iron,  granu- 
lated 1194 
Sulphate  of  lime  1701 
Sulphate  of  magnesia  639 
Sulphate  of  manganese  544 
Sulphate  of  mercury 

1199,  1217 
Sulphate  of  morphia  1297 
Sulphate  of  morphia,  so- 
lution of  1261 
Sulphate  o"f  nickel  1702 
Sulphate  of  potajsa  712 
Sulpliateof  potassawith 

sulphur  (note)  713 

Sulphate  of  quinia  1372 

Sulphate  of  quinidia  303 
Sulphate  of  soda  824 

Sulphate  of  strj'chnia  1419 
Sulphate  of  water  64 

Sulphate  of  zinc  908 

Sulphide  of  antimony, 

native  131 

Sulphide  of  carbon  1547 
Sulphite  of  ammtmia  1703 
Sulphite  of  lime  1703 

Sulphite  of  magnesia  1703 
Sulphite  of  potassa  1703 
Sulphite  of  soda  826 

Sulphites  1702 

Sulphocarbolate  of  soda  1705 
Sulphocarbolates  1704 

Sulphocarbolic  acid         1705 
Sulphocyanide  of  potas- 
sium 1705 
Sulphocyanide  of  sina- 

pin  (note)  811 

.Sulpholiydric  acid  847 

Sulpho-salts  847 

Sulpho-sinapisin  810 

Sulphovinic  acid  992 

Sulphur  844 

Sulphur  auratum  anli- 

monii  1026 

Sulphur,  black  847 

Sulphur,  crude  845 

Sulphur,  crummy  847 

Sulphur,  flowers  of  845,  848 
Sulphur,  insoluble  847 

Sulphur,  iodide  of  1423 

Sulphur  lotum  844 

Sulphur,  milk  of  1422 

Sulphur,  native  845 

Sulphur,  octohedral  846 
Sulphur  ointment  1495 

Sulphur  ]>nBcipitatum  1422 
Sulphur,  precipitated     1422 


Sulphur,   preparations 

of  1422 

Sulphur,  prismatic  846 

Sulphur,  red  847 

Sulphur,  roll  845 

Sulphur,  soft  840,  849 

Sulphur  Bublimatum  844 
Sul|)hur,  sublimed  844,  848 
Sulphur,  viscid  846 

Sulphur  vivum  845 

Sulphur,  volcanic  845 

Sulphur,  washed  844,  848 
Sulphurated  antimony  1026 
Sulphurated  oil  1541 

Sulphurated  potash  1359 
Sulphuretof  allyl  88 

Sulphuret  of  antimony  131 
Sulj)huret  of  calcium  1705 
Sulphuret of carbon  1547 
Sulphuret  of  iron  406 

Sulphuret  of  potassium  1859 
Sidphuretted   hydrogen 

407,  847 
Sulphuretted  waters  138, 139 
Sulphuric  acid  61 

Sulphuric  acid,  aromatic  973 
Sulphuric  acid,  diluted  973 
Sulphuric  acid,  table  of 

the  specific  gravity  of    66 
Sulphuric  ether  987 

Sulphuris  iodidum  1423 

Sulphurous  acid  975 

Sumach  740 

Sumach,  swamp  870 

Sumatra  camphor  (note)  204 
Sumbul  radix  849 

Sumbul  root  849 

Suinbulic  acid  849 

Summer  siivory  1692 

Sun-flower  1C46 

Superphosphate  of  iron  1187 
Su[)ertnrtrate  of  potassa  696 
Suppositer  (note)  1424 

Suppositoria  1424 

Su{)|)ositoria  acidi  tan- 

nici  1425 

Suppositoria    hydrar- 

gyri  1425 

Suppositoria  morphiae  1426 
Suppositoria  plumbi 

composita  1426 

Suppositories  1424 

Suppositories  of   mor- 
phia 1426 
Suppositories  of  tannic 

acid  1425 

Susumber  berries  369 

Swallow-wort,  white  1586 
Swamp  dogwood  339 

Swamp  liellebore  886 

Swamp  laurel  1627 

Swamp  sassafras  642 

Swamp  sumach  870 

Sweet  almond  115 

Sweet  almonds  116 

Sweet  bay  642 

Sweet  birch  1545 

Sweet  brier  1542 

Sweet  fennel  411 

Swtiet  fern  157G 


189 

1632 

1662 

157 

118 

429 

1402 

831 


1657 
1705 


Swcot  flag 

Sweet  gum 

Sweet  marjoram 

Sweet  orange  \hm\ 

Sweet  potato 

Sweet  principle  of  oiU 

SweetKpirit  of  nitre 

Sweet-scented  golden- 
rod 

Sweet-scented  life-ever- 
lasting 1608 

Sweet-scented   virgin's 
bower  1570 

Sweet-scented  water- 

Hiy 

Swietenia  febrifuga 
Swictenia  mahagoni 
Swietenia  Senegalensis  1706 
Swift's  drug-mill  915 

Sydenham's  laudanum  1506 
Sylvic  acid  727 

Symphytum  officinale  1706 
Symplocarpus  foetida  367 
Synaptase  117,  719 

Syrian  herb  mastich  1710 
Syringa  vulgaris  1706 

Syrup  759,  1428 

Syrup,  ginger  1444 

Syrup,  lemon  1436 

Syrup  of  albuminate  of 

iron  and  potassa  1526 

Syrup  of  almond  1431 

Syrup  of    assufetida 

(note) 
Syrup  of  blackberries 
Syrup   of    blackberry 

root 
Syrup    of   bloodroot 

(note) 
Syrup  of  buckthorn 
Syrup  of  carnation 
Syrup  of  citric  acid 
Syrup  of  coffee 
Syrup  of  conium  seeds 

(note) 
Syrup  of  currants 
Syrup  of  ether 
Syrup  of  fruits,  prepara 

tion  of 
Syrup  of  garlic 
Syrup  of  ginger 
Syrup  of  gum  arabic 
Syrup  of  hemidesnuis 
Syrup  of  hypophosphite 

of  lime  1614 

Svrup  of  Indian  sarsa- 

'panlla  1434 

Syrup  of  iodide  of  iron  1432 
Syrup  of  iodide  of  iron 

and  manganese  1638 

Syrup  of  iodide  of  man- 
ganese 1637 
Syrup  of   iodide  of 

'sUirch  1622 

Syrupof  iodide  of  zinc  1628 
Syrup  of  iodo-tannin  1625 
Sj-rup  of  ipec^acuanha  1434 
Syrup  of  lactucarium  1435 
Syrup   of  lactucarium, 

Aubergier's  (note)      1436 


1284 
1437 

1440 

771 
1438 
1588 
1430 

189 

331 

1437 

993 

1487 
1430 
1444 
1430 
1434 
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Syrup  of  lactucarium, 

opiiited  (note)  143G 

Syrup  of  lenK)n  1436 

Syrup  of  lime  759 

Syrup  of  lime  (noto)  1248 
Syrup  of  mulberries  1436 
Syrup  of  nitrate  of  pro- 

'toxido  of  iron  (note)  1250 
Syrup  of  orange  flowers  1432 
Syrup  of  orange  peel  1431 
Syrup  of  orgeat  1431 

Svrup  of  piiosph'ate  of 

"iron  1434 

Syrup  of  phosphate  of 

iron  (note)  1188 

SjTup  of  phosphateof  iron, 

compound  (note)  1187 
Svrup  of  phosphate  of 

"lime  (note)  1071 

Syrup   of  phosphate  of 

manganese  1637 

Syrup  of  pineapples  1437 
Syrup  of  {)oppies  1437 

Syrup  of  pyrophosphate 

of  iron  (note)  1189 

Syrup  of  raspberries  1437 
Syrup  of  red  poppy  1439 
Syrup  of  red  rose  1440 

Syrup  of  rhatany  1435 

Syrup  of  rhubarb  1439 

Syrup  of  rhubarb,  aro- 
matic 1439 
Syrup    of   sarsaparilla, 

compound  1440 

Syrup  of  seneka  1443 

Sj'rup  of  senna  1443 

Syrup  of  squill  1441 

Syrup  of  squill,  com- 
pound 1442 
Syrup  of  strawberries  1437 
Syrup  of  tar  (note)  681 
Syrup  of tolu  1443 
Syrup  of  vanilla  (note)  884 
Syrup  of  violet  (note)  899 
Syrup   of  wild-cherry 

bark  1438 

Syrup,  simple  1428 

Syrupi  1426 

Syrups  1426 

Syrups,  cream  (note)  1437 
Syrupus  1428 

Syrupus  acaciae  1430 

Syrupus  aceti  1428 

Syrupus  acidi  citrici  1430 
Syrupus  allii  1430 

Syrupus  althaeas  1428 

Syrupus  amygdalae  1431 

Syrupus  aurantii  1431 

Syrupus  aurantii  cor- 

ticis  1431 

Syrupus  aurantii  florum  1432 
Syrupus  cocci  1425 

Syrupus  croci  1428 

Syrupus  ferri  iodidi  1432 
Syrupus  ferri  phosphatis  1434 
Syrupus  fuscus  754 

Syrupus  hemidesmi  1434 
Syrupus  ipecacuanhae  1434 
Syrupus  kramcriae  1435 

Syrupus  lactucarii  1435 


Syrupus  limonis  1436 

Syrupus  mori  1436 

Syrupus  papaveris  1437 
Syrupus  pruni  Yirgini- 

anae  1438 

Syrupus  rhamni  1438 

Syrupus rhei  1439 
Syrupus  rhei   aromati- 

cus  1439 

Syrupus  rhoeados  1439 

Syrupus  rosae  1428 

Syrupus  rosae  Gallicae  1440 

Syrupus  rubi  1440 

Syrupus  sarsae  1428 
Syrupus    sarsaparillae 

compositus  1440 
Syrupus  scillae  1441 
Svrupus  scillae  composi- 
tus 1442 
Syrupus  senegae  1443 
Syrupus  sennaa  1443 
Syrupus  simplex  1428 
Syrupus  tolutanus  1443 
Syrupus  violae  1428 
Syrupus  zingiberis  1444 


Tabaci  folia  850 

Tabacum  850 

Table    of   doses  with 

atomizer  1540 

Table  of  drops  1740 

Table  of  foreign  weights  1738 
Table  of  Frencli  weights 

and  measures  1737 

Table  of  fruit  essences    1597 
Table  of  pharmaceutical 

equivalents  1741 

Table  of  signs  and  ab- 
breviations 1730 
Table  of  the  correspond- 
ence of  the  degrees  of 
Baume's   hydrometer 
with  those  of  Tralles' 
alcoholmcter                 1754 
Table,  Tralles'  alcohol- 
metrical                         1753 
Tables  of  the  value  in 
sp.  gr.  of  Baume's  hy- 
drometer degrees  1751,1752 
Tables   of  weights  and 

measures  1734 

Tacamahac  1706 

Tacamahaca  1706 

Tacca  lecula  651 

Tacca  oceanica  550 

Tacca  pinnatifida  650 

Talcahuana  arrow-root    650 
Tallow,  vegetable  838 

Tamarind  856 

Tamarindus  856 

Tamarindus  Indica  856 

Tamarix  Gallica  546 

Tanacetic  acid  857 

Tanacetura  857 

Tanacetum  vulgare  857 

Tangles  1599 

Tannaspidic  acid  409 

Tannate  of  alumina        1706 


Tannate  of  iron  1707 

Tannate  of  lead  1707 

Tannate  of  quinia  299 

Tannic  acid  976 

Tannic  acid  supposito- 
ries 1425 
Tannin  978 
Tannin  lozenges  1478 
Tannin  suppositories  1425 
Tansy  857 
Tapioca  858 
Tapioca  meal  859 
Tar  679 
Tar  beer  (note)  680 
Tar,  glycerated  (note)  680 
Tar  onitment  1493 
Tar  water  G80,  1230 
Taraxaci  radix  859 
Taraxacin  860 
j  Taraxacum  859 
!  Taraxacum  dens-leonis  859 
I  Tartar  696,  1341 
I  Tartar,  cream  of  696 
'  Tartar,  crude  696 
Tartar,  crystals  of  696 
Tartar  emetic  1015 
Tartar  emetic  ointment  1483 
Tartar,  red  696 
Tartar,  salt  of  1340 
Tartar,  soluble  1346 
Tartar,  white  696 
Tartarated  antimony  1015 
Tartarated  iron  1174 
Tartarated  soda  1345 
Tartax'ian  moss  1633 
Tartarian  southernwood  773 
Tartaric  acid  67 
Tartarized  antimony  1015 
Tartarum  vitriolatum  712 
Tartrate  of  antimony  and 

potassa  1015 

Tartrate  of  iron  and  am- 
monia 1174 
Tartrate  of  iron  and  po- 
tassa 1174 
Tartrate  of  manganese  1637 
Tartrate  of  potassa  1346 
Tartrate  of  potassa  and 

nuignesia  1346 

Tartrate  of  potassa  and 

soda  1345 

Tartrate  of  protoxide  of 

iron  1175 

Tartrate  of  soda  1707 

Tartrate  of  soda  and  po- 
tassa 1845 
Taschkent  rhubarb  733 
Tasteless  ague  drop  1267 
Taurine  1667 
Taurocholic  acid  1667 
Taxus  baccata  1707 
Tea  1707 
Tea-berry  '  420 
Tegeneria  domestica  1572 
Tegencria  medicinalis  1572 
Tela  araneae  1572 
Tellurite  of  potassa  1710 
Tellurium  1710 
Tenorifl'e  wine  893 
Teniine                               179 
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Tephronin  ApoUinoa 

799 

Thornnpnlo 
Thorougliwort 

839 

Tephronin  Viryinlniui 

1710 

888 

Tepid  bath 

1-13 

Thridaco 

618 

TBrchlorido  of  untimon 

V, 

Thuja  occidcntalis 

1712 

solution  of 

1240 

Thujetin 

1712 

Tort'hlorido  of  formyl 

If.tK 

Thujigenino 

1712 

T«'rt'bintliinft 

861 

Thujine 

1712 

Terebinthina  Canndonsis 

Thus  Americanum 

861 

801,  8(50 

Thuya  articulata 

1689 

Terebinthina  Chia 

8r)6 

Thuva  oecidentalis 

1712 

Ton-bint hina  Vencta 

866 

Thyino 

622 

Torebintbinii  vulijuris 

865 

Thyme,  oil  of 

621 

Tortfbinlliinin  ob'ura 

616 

Thymene 

622 

Torio<liili)  of  iintiniony 

16*20 

Thymic  acid 

622 

Tcrioiliiio  of  formyl 

1628 

Thymol 

622 

Terminalia  bollirica 

1651 

Thymus  serpyllum 

623 

Torminaliu  bf-nzoin 

173 

Thvmus  vulgaris 

622 

Terminalia  ohobnla 

1650 

Tieute 

1716 

Tcrnitrateofsesquioxic 

e 

Tiglii  oleum 

623 

of  iron 

1250 

Tin 

1712 

Tcrnitrateofsesquioxide 

Tin,  chloride  of 

1*563 

of  iron,  solution  of 

1249 

Tin,  powder  of 

1713 

Teroloate  of  glycerin 

582 

Tincal 

815 

Teroxide  of  antimony 

1023 

Tinctura  aconiti 

1448 

Terpin 

617 

Tinotura  aconiti  folii 

1448 

Terra  eariosa 

1688 

Tinctura  aconiti  radicis  1448 

Terra  di  sienna 

1694 

Tinctura  aloes 

1449 

Terra  foliata  tartari 

814 

Tinctura  aloes  compo 

. 

Terra  japonica  (note) 

242 

sita 

1449 

Terra  Tripoiitana 

1714 

Tinctura  aloes  et  myr 

. 

Terra  umbria 

1716 

rhie 

1449 

Terrao  sigiilatiB 

1549 

Tinctura  ammoniaBcom- 

Tersulpliate  of  iron,  so 

- 

posita 

1448 

lution  of 

1254 

Tinctura  arnica) 

1450 

Tersuiphuret  of  anti- 

Tinctura assafoetidie 

1450 

mony 

131 

Tinctura  aurantii 

1450 

Testa 

868 

Tinctura  belladimnse 

1451 

Testa  ovi 

656 

Tinctura  benzoini  com 

- 

Te.sta  prseparata 

1073 

posita 

1451 

Te.*ts 

1515 

Tinctura  buchu 

1452 

Tetrachloride  of  carbon  1566 

Tinctura  calumbaB 

1452 

T<!trathionate  of  soda 

822 

Tinctura  camphorae 

1409 

Tetrathionic  acid 

1518 

Tinctura  camphorae  com- 

Teucriiun chamaedrys 

1710 

pos  ita 

1471 

Teucrium  marum 

1710 

Tinctura  cannabis 

1452 

Teucrium  polium 

1711 

Tinctura  cannabis  Indi 

. 

Teucrium  scordium 

1710 

C»B 

1452 

Texas  sarsaparilla 

1640 

Tinctura  cantharidis 

1452 

Thallium 

1711 

Tinctura  capsici 

1453 

Thallochlor 

254 

Tinctura  cardamomi 

1453 

Thapsia  garganioa 

1711 

Tinctura    cardamomi 

Tliapsia,  resin  of 

1711 

com  posita 

1453 

Thea  Bohea 

1707 

Tinctura  cascarillaa 

1454 

Thea  Chinensis 

1707 

Tinctura  cassiao 

1448 

Thea  stricta 

1707 

Tinctura  castorei 

1454 

Thea  viridis 

1707 

Tinctura  castorei  ammo- 

Thebaina  or  thebain 

640 

niata 

1448 

Thebolactic  acid 

646 

Tinctura  catechu 

1454 

Thein 

1709 

Tinctura  chi ratio 

1454 

Tlieobroma  cacao 

620 

Tinctui-a    chloroformi 

Tlieobromin 

620 

composita 

1454 

Theriaea 

1090 

Tinctura  cinchonas 

1454 

Theriaca,  Br. 

754 

Tinctura  cinchonas  com 

. 

Thermometers,  compa 

posita 

1455 

rative    value    of    the 

Tinctura  cinchonsB  fer 

. 

degrees  of 

1754 

rata 

1455 

Thick-leaved   penny- 

Tinctura cinchonse  fla 

. 

wort 

1611 

vie 

1454 

Thieves'  vinegar  (note 

953 

Tinctura  cinchonae  pal 

. 

Th lapsus  bursa  pastoris 

1712 

lidss 

1448 

Tinctura  cinnamomi  1406 
Tinctura   cinnamomi 

conipoHita      ,  1448 

Tinctura  cocci  1456 

Tinctura  colchici  1456 

Tinctura  colchici  com- 
pos ta  1448 
Tinctura  colchici  scmi- 

niti  1456 

Tinctura  conii  1457 

Tinctura  conii  fructus  1467 
Tinctura  croci  1457 

Tinctura  cubeba9  1458 

Tinctura  cuspariaa  1448 

Tinctura  digitalis  1458 

Tinctura  ergotas  1458 

Tinctura  ferri  ucetatis  1458 
Tinctura  ferri  chloridi  1459 
Tinctura  ferri  muriatis  1459 
Tinctura  ferri  pcrchlo- 

ridi  1459 

Tinctura  gallae  14«2 

Tinctura  gentians  com- 

posita  1462 

Tinctur<\  guaiaci  1462 

Tinctura  {,  niaci  ammo- 

niata  1463 

Tinctura  guaiaci  com- 
pos ita  1463 
Tinctura  hellebori  1463 
Tinctura  humuli  1463 
Tinctura  hyoscyami  1464 
Tinctura  iodi  1465 
Tinctura  iodinii  1464 
Tinctura  iodinii  compo- 

sita  1465 

Tinctura  iodinii  decolo- 

rata  (note)  1466 

Tinctura  jalap89  1466 

Tinctura  kino  1466 

Tinctura  kramerim  1467 
Tinctura  lactucarii  1448 

Tinctura  lavanduliecom- 

posita  1411 

Tinctura  limonis  1467 

Tinctura  lobeiiae  1467 

Tinctura  lobeiiae  aethe- 

rea  1467 

Tinctura  lupuli  1463 

Tinctura  lupulinae  1468 

Tinctura  matico  1448 

Tinctura  m(>lanipodii  1463 
Tinctura  myrrhie  14(58 

Tinctura  nucis  vomicae  1468 
Tinctura    olei    munthae 

piperitae  1411 

Tinctura    olei    menthae 

viridis  1412 

Tinctura  opii  14(58 

Tinctura  opii  acetata  1470 
Tinctura  opii  ammonia- 

ta  1471 

Tinctura  opii  carapho- 

rata  1471 

Tinctura  opii  deodorata  1472 
Tinctura  pyrethri  1472 

Tinctura  quassias  1473 

Tinctura  quassise  com- 
pos ita  1448 
Tinctura  quiniie  1473 


1806 


Index. 


Tinctura  rhei  1473 

Tinctiiru  rheicomposita  1448 
Tinctura  rhei  et  aloes  1473 
Tinctura  rhei  et  genti- 
an® 1448,  1473 
Tinctura  rhei  et  sennao  1474 
Tinctura  sabinaa  1474 
Tinctura  sanguinariae  1475 
Tinctura   saponis   cam- 

phorata  1236 

Tinctura  scillae  1475 

Tinctura  senegse  1475 

Tinctura  sennae  1475 

Tinctura  sennae  compo- 

sita  1448,  1475 

Tinctura  sennae   et  ja- 

lapie  _         1448 

Tinctura  serpentariae  1475 
^Tinctura  stramonii  1476 
Tinctura  sumbul  1476 

Tinctura  thebaica  C31,  1469 
Tinctura  tolutana  1476 

Tinctura  Valeriana)  1476 
Tinctura  Valerianae  am- 

moniata  1476 

Tinctura  Valerianae com- 

posita  1476 

Tinctura  veratri  viridis  1477 
Tinctura  zingibcris  1477 
Tinctura  zingiberis  for- 

tior  1477 

Tincturae  1445 

Tincture,  Bestuchef 's 

(note)  1461 

Tincture  of  acetate   of 

iron  1458 

Tincture     of    aconite, 

Fleming's  (note)  1449 
Tincture  of  aconite  leaf  1448 
Tincture  of  aconite  root  1448 
Tincture  of  aloes  1449 

Tincture   of  aloes   and 

myrrh  1449 

Tincture    of  American 

hellebore  1477 

Tincture  of  arnica  1450 

Tincture    of   artificial 

musk  1650 

Tincture  of  assafetida  1450 
Tincture  of  bean  of  St. 

Ignatius  479 

Tincture  of  belladonna  1451 
Tincture  of  benzoin, 

compound  1451 

Tincture  of  black  helle- 
bore 1463 
Tincture  of  bloodroot  1475 
Tincture  of  buchu  1452 
Tincture  of  calumba  1452 
Tincture  of  camphor  1409 
Tincture    of   camphor, 

compound  '         1471 

Tincture  of  cantharides  1452 
Tincture  of  capsicum  1453 
Tincture  of  cardamom  1453 
Tincture  of  cardamom, 

compound  1453 

Tincture  of  cascarilla  1454 
Tincture  of  castor  1454 

Tincture  of  catechu        1454 


Tincture  of  Cayenne 

pepper  1453 

Tincture  of  chiretta  1454 
Tincture  of  chloride  of 

iron  1469 

Tincture  of  chloroform, 

compound  1454 

Tincture  of  cinchona  1454 
Tincture    of    cinchona, 

compound  1455 

Tincture  of  cinnamon  1456 
Tincture  of  cloves  232 

Tincture  of  cochineal  1456 
Tincture  of  colchicum  1456 
Tincture    of   colchicum 

seeds  1456 

Tincture  of  colum bo  1452 
Tincture  of  conium  1457 
Tincture  of  cubeb  1458 

Tincture  of  digitalis  14,58 
Tincture  of  ergot  1458 

Tincture  of  foxglove  1458 
Tincture  of  galls  1462 

Tincture   of  gentian, 

compound  1462 

Tincture  of  ginger  1477 

Tincture    of    ginger, 

strong  1477 

Tincture  of  green   hel- 
lebore 1477 
Tincture  of  guaiac          1462 
Tincture  of  guaiac,  am- 

moniated  1463 

Tincture  of  hemlock  1457 
Tincture    of    hemlock 

fruit  1457 

Tincture  of  hemp  1452 

Tincture  of  henbane  1404 
Tincture  of  hops  1463 

Tincture  of  hyoscyamus 

1464 
Tincture  of  ignatia  479 

Tincture    of    Indian 

hemp  1452 

Tincture  of  iodine  1464 

Tincture  of  iodine,  com- 
pound 1465 
Tincture  of  jalap  1466 
Tincture  of  kino  1466 
Tincture  of  lactucarium  1448 
Tincture   of  lavender, 

compound  1411 

Tincture  of  lemon  peel  1 467 
Tincture  of  litmus  1633 

Tincture  of  lobelia  1467 

Tincture  of  lobelia,  ethe- 
real 1467 
Tincture  of  lupulin         1468 
Tincture  of  muriate  of 

iron  1459 

Tincture  of  myrrh  1468 

Tincture  of  nutgall         1462 
Tincture  of  nux  vomica  1468 
Tincture  of  oil  of  pep- 
permint 1411 
{  Tincture  of  oil  of  spear- 
I      mint  1412 
Tincture  of  opium           1468 
I  Tincture  of  opium,  aco- 
tated  1470 


Tincture  of  opium,  am- 

moniated  1471 

Ti  ncture  of  opium ,  cam- 
phorated 1471 
Tincture  of  opium,  de- 
odorized 1472 
Tincture  of  orange  peel  1450 
Tincture  of  pellitory  1472 
Tincture  of  perchloride 

of  iron  1459 

Tincture    of    Peruvian 

bark  1454 

Tincture    of    Peruvian 

bark,  compoimd  1455 

Tincture  of  quassia  1473 
Tincture  of  quinia  1473 

Tincture  of  rhatany  1467 
Tincture  of  rhubarb  1473 
Tincture  of  rhubarb  and 

aloes  1473 

Tincture  of  rhubarb  and 

gentian  1473 

Tincture  of  rhubarb  and 

senna  1474 

Tincture  of  saffron  1457 
Tincture  of  savin  1474 

Tincture  of soneka  1475 

Tincture  of  senna  1475 

Tincture  of  senna,  com- 
pound 1475 
Tincture  of  serpentaria  1475 
Tincture  of  soap  776 
Tincture  of  soap,  cam- 
phorated                       1236 
Tincture  of  Spanishflics  1452 
Tincture  of  squill            1475 
Tincture   of    stramoni- 
um                                1476 
Tincture  of  sumbul         1476 
Tincture  of  tolu               1476 
Tincture  of  valerian        1476 
Tincture  of  valerian,  am- 

moniated  1476 

Tincture    of    Virginia 

snakcroot  1475 

Tincture  of  yellow  cin- 


chona 

1454 

Tinctures 

1445 

Tinder 

1524 

Tin-foil 

1712 

Tin-foil,  false 

1713 

Tinkalzite 

814 

Tinnevelly  senna 

800 

Toad-flax,  common 

1536 

Tobacco 

850 

Tobacco  ointment 

1495 

Toddalia  (note) 

350 

Tolene 

166 

Tolu,  balsam  of 

165 

Toluifera  balsamum 

165 

Tomato 

369 

Tonics 

2 

Tonka  bean 

1713 

Toot  plant 

1581 

Toot  poison 

1581 

Toothache-tree 

144 

Tormentil 

868 

Tormentilla 

8'.-.8 

Tormentilla  erecta 

868 

Tormentilla  ofiicinalis 

868 

Index. 
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Torroya  California 

(n<ito)  670 

Turula  corovisiro  78 

Turula  ei-n^visiuj  (note)  401 
TuiK-h-ino-iiot  1016 

Touchwood  1624 

Touniiiilino  631 

Tons  log  inois  208 

Tow  1«32 

Toxicodondric  acid  871 

Toxicodendron  800 

Tracliylobiuui  Mozam- 

biccnso  678 

Trugaciinth  872 

Trngacantlui  872 

Tra'picaiithin  874,  1542 

Trailing  arbutus  1690 

Traill's'  alcoholmetrical 

degrees  corresponding 

willi    tile   degrees   of 

Baume  1764 

Tralles'  alcoholniotrical 

table  1758 

Tralles'  centesimal  alco- 

holnieter  1753 

Transparent  soap  776 

Travellers'  joy  1570 

Treacle  754 

Tree  primrose  1058 

Trehalose  546,  765,  761 

Tribasic  phosphoric  acid  60 
Trifolium  mclilotus  1713 
Trigonella    Icjenunigrse- 

cum  1714 

Trillium  1714 

Trillium  crectum  1714 

Trillium  pendulum  1714 
Trimethylamin  1583 

Triolein  582 

Triosteum  874 

Triostuum  perfoliatum  874 
Triphane  631 

Triphvleno  531 

Tripoli  1714 

Tripoli  senna  800 

Triticum  sestivum  397 

Triticum  compositum  307 
Triticum  hybernum  397 
Triticum  repens  1714 

Triticum  vulgare  118,  397 
Trituration  915 

Troches  1478 

Troches  of  bicarbonate 

of  soda  1481 

Troches  of  bismuth  1479 
Troches  of  catechu  1479 

Troches  of  challc  1479 

Troches  of  cubeb  1479 

Troches  of  ginger  1482 

Troches  of  gum  arable  1478 
Troches  of  ipecacuanha  1480 
Troches  of  lactucarium  1478 
Troches  of  liquorice  1478 
Troches  of  liquorice  and 

opium  1480 

Troches  of  magnesia  1480 
Troches  of  morphia  1481 
Troches  of  morphia  and 

ipecacuanha  1481 

Troches  of  peppermint  1481 


Troches  of  aubcarboDAte 

of  iron  1479 

Trochi'8  «if  tannic  acid  1478 
Trociies  of  tartaric  acid  1478 
Trt>chi»ci  1478 

Trochisci  acidi  tannic!  1478 
Trochisci  bismuthi  1470 

Trochisci  catechu  1479 

Trochisci  cretaj  1470 

Trochisci  cubebsa  1479 

Trochisci  ferri  redact!  1479 
Trochisci  ferri   subcar- 

bonatis  1479 

Trochisci  glycyrrhiz«et 

opii  1480 

Trochisci  ipecacuanhse  1480 
Trochisci  magnesise  1480 
Trochisci  nicnthse  pipe- 
rita} 1481 
Trochisci  morphire  1481 
Trochisci    morphias    et 

ipecacuanhaa  1481 

Trochisci  opii  1480 

Trochisci  potassse  chlo- 

ratis  1481 

Trochisci  sodae  bicarbo- 

natis  1481 

Trochisci  zingiberis  1482 
Trona  818 

Tropia  1057 

Trumpet  plant  1691 

Tub  camphor  202 

Tulip-tree  bark  529 

Tunbridge  water  140 

Turkey  corn  1582 

Turkey  gi^m  7 

Turkey  myrrh  571 

Turkey  opium  (note)  632 
Turkey  pea  1682,  1710 

Turkey  rhubarb  733 

Turlington's     balsam 

(note)  1451 

Turmeric  366 

Turmeric,    African 

(note)  357 

Turmeric  paper  357 

Turner's  cerate  (note)  1083 
Turnsole  1633 

Turpentine  861 

Turpentine,  Bordeaux  865 
Turpentine,  Canada861,865 
Turpentine,  Chian  864,866 
Turpentine,     common 

American  864 

Turpentine,    common 

European  865 

Turpentine,  Damarra  866 
Turpentine,  Dombeya  867 
Turpentine,  oil  of  616 

Turpentine,  Strasburg 

863,  866 
Turpentine,  Venice  863,  866 
Turpentine,  white  864 

Turpcntinic  acid  616 

Turpeth  1715 

Turpeth  mineral  1217 

Turpeth,  resin  of  1715 

Turpethum  1715 

Turtle-head  1561 

Tus.<il«go  farfura  1715 


Tutia 

1716 

Tutty 

1716 

Tutty  ointment 

urn 

Twin-leaf 

1026 

u 

Ulmi  cortex  875 

Ulmic  acid  876 

Ulmin  136,875 

Ulnms  alata  887 

Ulmus  Americana  876 

Ulmus  campcstris  876 

Ulmus  fulva  875 

Ulmus  rubr»  875 

Ultramarine  1716 

Umber  1716 

Umbrella  tree  642 

Uncaria  gambir  (note)  248 
Uncomocomo  408 

Uncrystallizable  sugar  754 
Undulated  ipecacuunba 

(note)  496 

Unguenta  1482 

Ungucntum  acidi  tan- 
nic i  1483 
Unguentum  aconitise  1483 
Ungucntum  adipis  1483 
Unguentum  antimonii  1483 
Unguentum   antimonii 

tartarati  1483 

Unguentum  aquffi  rossB  1484 
Unguentum  atropise  1484 
Unguentum  belladonn8el484 
Unguentum  benzoini  1484 
Unguentum  cadraii  io- 

didi  1485 

Unguentum    calomela- 

nos  1492 

Unguentum  cantharidisl485 
Unguentum  cetacei  1486 
Unguentum  citrinum  1489 
Unguentum  conii  1483 

Unguentum  creasoti  1486 
Unguentum  cupri  sub- 

acetatis  1483 

Unguentum  elemi  1486 

Unguentum  gallae  1486 

Unguentum  gall»  cum 

opio  1486 

Unguentum  hydra rgyril486 
Unguentum  hydrargyri 

ammimiati  1489 

Unguentum  hydrargyri 

compositum  1489 

Unguentum  hydrargyri 

iodidi  1483 

Unguentum  hydrargyri 

iodidi  rubri  1489 

Unguentum  hydrargyri 

nitratis        '  1489 

Unguentum  hydrargyri 

nitratis  mitius  1483 

Unguentum  hydrargyri 

oxidi  rubri  1491 

Unguentum  hydrargyri 

subchloridi  1492 

Unguentum  iodi  1492 

Ungucntum  iodinii         1492 
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TJngucntum     iodinii 

coinpositum  1492 

Unguuiitum  mczerei      1493 

Unguentum  opii  1483 

Unguentum  picis  1483 

Unguentum  picis  liqui- 
ds 1493 

Unguentumplumbi  ace- 
tutis  1493 

Unguentumplumbi  car- 
bonatis  1493 

Unguentum  plumbi  io- 
dtdi  1493 

Unguentum  plumbi  sub- 
ace  ttitis  compositum 

•      1081, 1494 

Unguentum  populeum  1680 

U  nguentum  potassas  sul- 
phuratae  1494 

Unguentum  potassii  io- 
didi  1494 

Unguentum  praecipitati 
albi  1489 

Unguentum  resinse 

1081,  1494 
Unguentum  sabinse 

1082,  1494 
Unguentum  sambuci 

(note)  1494 

Unguentum  simplex  1483 
Unguentum  stramonii  1494 
Unguentum  sulphuris  1495 
Unguentum    sulphuris 

compositum  1483 

Unguentum    sulphuris 

iodidi  1495 

Unguentum  tabaci  1495 
Unguentum  terebinthi- 

me  1490 

Unguentum  tutiae  1496 

Unguentum  veratriaB  1496 
Unguentum  zinci  1496 

Unguentum  zinci  oxidi  1496 
Unicorn  plant,  false  1608 
Union  Spring,  Saratoga  141 
Unona  polycarpa  1575 

Upas  antiar  1716 

Upas  tieute  1716 

Upland  sumach  740 

Upright  virgin's  bower  1570 
Upward  Altering  918 

Urari  1721 

Urate  of  ammonia  1717 

Urate  of  quinia  299 

Urea  1717 

Urginea  scilla  790 

Ursin  879 

Ursone  879 

Urtica  dioica  1718 

Urtica  major  1718 

Urtica  minor  1718 

Urtica  urens  1718 

Ustilago  maidis  1725 

Ustulation  935 

Uterine  motor-stimulants  1 
Uva  passa  877 

Uva  ursi  878 

UviB  877 

Uvae  passae  minores  878 

Uvic  acid  70 


Index. 
V 

Vaccinium  myrtillus  305 
Vaccinium  vitis  Idiea  879 
Valencia  almonds  116 

Valeren  1530 

Valerian  880 

Valerian  root  880 

Valeriana  880 

Valeriana  Celtica  1652 

Valeriana  dioica  882 

Valeriana  jatamensi  1652 
Valeriana  officinalis  880 
Valeriana  phu  882 

Valeriana  tuberosa  1652 
Valerianae  radix  880 

Valerianate  of  ammonial013 
Valerianate    of  amylic 

ether  1597 

Valerianate  of  atropia 

(note)  1060 

Valerianate  of  bismuth  1718 
Valerianate  of  iron  1718 
Valerianate  of  quinia  1384 
Valerianate  of  soda  1399 
Valerianate  of  zinc  1514 
Valerianic  acid  768,881,981 
Valeric  acid  881,  981 

Val  let's    ferruginous 

pills  1326 

Vanilla  882 

Vanilla  aromatica  882 

Vanilla,  fluid  extract  of 

(note)  884 

Vanilla  Gnianensis  883 

Vanilla  palmarum  883 

Vanilla  planifolia  883 

Vanilla  pompona  883 

Vanilla  syrup,  cream 

(note)  ■"  1437 

Vanilla,  syrup  of  (note)  884 
Vapor  acidi  hydrocya- 

nici  1496 

Vapor  chlori  1497 

Vapor  coniae  1497 

Vapor  creasoti  1497 

Vapor  iodi  1497 

Vapores  1496 

Vapour  bath  142 

Vapours  1496 

Varec  819 

Variolaria  dealbata  1634 
Various-leaved  fleabane  385 
Varvicite  543 

Vateria  Indica  1535, 1578 
Vegetable  albumen  398,  399 
Vegetable  charcoal  222 

Vegetable  ethiops  1598 

Vegetable  fibrin  398 

Vegetable  jelly  228 

Vegetable  juices,  pre- 
served 1447 
Vegetable  musk  (note)  567 
Vegetable  sulphur  635 
Vegetable  tallow  838 
Vegetable  wax  249 
Vegeto-animal  sub- 
stances 398 
Vegeto-mineral  water  1263 
Vellarine                         1611 


Venetian  red  1718 

Venice  sumach  1599 

Venice  tripoli  1714 
Venice  turpentine    863,  866 

Vepris  (note)  350 

Vera  Cruz  sarsaparilla  780 

Veratri  viridis  radix  886 
Veratria                   751,  1497 

Veratric  acid  751 

Veratrin  1499 

Veratroidia  (note)  888 

Veratrum  884 

Veratrum  album  884 

Veratrum  officinale  750 
Veratrum     officinale 

(note)  751 

Veratrum  sabadilla  750 

Veratrum  viride  886 

Verbascum  thapsus  1718 

Verbena  hastata  1719 

Verbena  officinalis  1719 

Verbena  urticifolia  1719 

Verdigris  353 

Verdigris,  distilled  1522 

Verditer  1719 

Vereck  8 

Verjuice  877 

Vermilion  1219 

Veronica  beccabunga  1719 

Veronica  officinalis  1719 

Veronica  Virginica  524 

Vervain  1719 
Vesicating  ammoniacal 

ointment  106 

Vesicating  taffetas  1079 

Vesicatories  2 

Viburnic  acid  768 
Viburnum  prunifolium  1719 

Vichy  water  139 

Vienna  caustic  1336 

Vina  medicata  1502 

Vincetoxicum  1586 

Vinegar  13 

Vinegar,  distilled  948 

Vinegar  generator  14 

Vinegar  of  bloodroot  951 
Vinegar  of  cantharides   949 

Vinegar  of  colchicum  95p 

Vinegar  of  lobelia  950 

Vinegar  of  opium  950 

Vinegar  of  squill  952 

Vinegar,  pyroligneous  20 

Vinegar,  radical  21 

Vinegars  947 

Vinetina  176 

Vinous  fermentation  77 

Vinum  album  889 

Vinum  aloes  1502 

Vinum  antimoniale  1502 

Vinum  antimonii  1502 

Vinum  aurantii  1503 

Vinum  colchici  1503 
Vinum  colchici  radicis  1503 
Vinum  colchici  seminis  1504 

Vinum  crgotae  1504 

Vinum  ferri  1504 

Vinum  ferri  citratis  1505 

Vinum  gentianae  1502 

Vinum  ipecacuanhae  1505 

Vinum  opii  1505 
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Vinum  Portonse  890,  892 
Vihurii  quiniiO  lfi06 

Vimiin  rlH«i  1606 

Vihiiin  rubrum  890 

Vimiin  tulmci  1500 

Vimiin  viTiitri  albi  1502 
Vinum  Xericum  889,  81>2 
VioU  8f»8 

Viola  ipooncuanha  4U3 

Viola  odorata  898 

Viola  ovata  898 

Viola  p.-data  898 

Viola  tricolor  899 

Violet  898 

Violet,  gyrup  of  (note)  899 
Violine  or  violia  899 

Virgin  scnmmony  787 

Virgineic  acid  795 

Virginia  creeper  1530 

Virginia  snakeroot  803 

Virgin's  bower,  com- 
mon 1570 
Virgin's  bower,  sweet- 
scented  1570 
Virgin's  bower,upright  1570 
Virldia  (note)  887,  888 
Viridic  acid  186 
Viscin  1546 
Visoum  album  1546, 1719 
Viscum  flavescens  1720 
Vitcllin  657 
Vitftllus  ovi  657 
Vitis  vinifera  877 
Vitriol,  blue  854 
Vitriol,  green  (note)  1192 
Vitriol,  white  903 
Vitriolated  soda  824 
Vitriolated  tartar  712 
Vitriolic  acid  61 
Vitrum  antimonii  1601 
Viverra  civetta  1569 
Viverra  zibetha  1569 
Volatile  alkali  103 
Volatile  liniment  1234 
Volatile  oils  584,  1299 
Volatile  oils,  table  of 

drops  of  1303 

Volumetric  solution  of 

bichromate  of  potassa  1518 
Volumetric   solution  of 

hyposulphite  of  soda  1518 
Volumetric  solution  of 

iodine  1518 

Volumetric  solution  of 

nitrate  of  silver  1518 

Volumetric  solution  of 

oxalic  acid  1519 

Volumetric  solution  of 

soda  1519 

Vulcanized  caoutchouc  1555 

w 


"Wade's  balsam 

1461 

"Wafer-ash 

1683 

"Wahoo 

386 

"Wake-robin 

150 

"Wall  pellitory 
■Walnut,  black 

1669 

505 

"Walnut,  European 

505 

114 

"Walnut,  whito  606 

Warm  hath  143 

Warm  plaster  1110 

Warmriig  plaster  1110 

W^arner's  condenser  926 
"Warner's  gout  cordial  1474 
Warner's  upward  lllter  919 
AVarren's  safety  lamp  922 
Wanhed  sulphur  844,  848 
Water  134 

"Water  avons  426 

Water,  distilled  1028 

Water  eryngo  1690 

Water  germander  1710 

Water  hemlock  1668 

Water  hem  lock,  Ameri- 
can 1569 
Water  of  ammonia        1086 
Water  of  ammonia, 

stronger  104 

Water  of  ammonia,  ta- 
ble of  the  strength  of  1037 
Water  plantain  1528 

Water  starwort  1554 

Water-bath  923 

Watercress  1652 

Water-drop  wort,  hem- 
lock 1658 
Water-hemlock,  fine- 
leaved  1658 
Water-lily,  sweet- 
scented  1657 
Water-lilv,  white  1657 
Watermelon  1584 
Water-parsnep  1695 
Water-pepper  .  1546 
Water-radish  1652 
Waters  1029 
Waters,  distilled  1029 
Waters,  medicated  1029 
Wax  myrtle  249,  1650 
Wax,  voccetable  249 
Wax,  white  245,  246 
Wax,  yellow  245 
Waxed  cloth  1079 
Weak  fish  477 
Weeping  willow  765 
Weights  940 
Weights  and  measures  911 
Weights  and  measures, 

table  of  1735 

Weights,  foreign  1738 

Weld  1687 

Well  water  136 

West  India  kino  510 

Whale,  spermaceti  252,1529 
Wheat,  common  winter 

118,  897 
Wheat  flour  397 

Wheat  starch  118,  121 

Whev  762 

Whisky  834 

White  agaric  1524 

White  arsenic  23 

White  balsam  163 

White  bav  642 

Whito  bismuth  1064 

White  bole  1549 

White  bryony  1550 

White  cohosh  1522 


"White  crown  bark  (note)  277 
White  elm  876 

Whito  flux  698 

Whito  fraxinclla  1688 

White  gutta-percha,  pure 

(note)  '  444 

White  hellebore  886 

White  horchound  652 

White  ipecacuanha 

(note)  496 

White  lead  086 

White  lily  1630 

White  marble  652 

White  mustard  808 

Whito  oak  723 

White  of  egg  666 

White  oxide  of  bismuth  - 

1064 
White,  Paris  1720 

White  pepper  676 

White  phosphorus  665 

White  poppy  627 

White  precipitate  1220 

White  resin  726,  727 

White  rhubarb  (note)  736 
White  Saunders  1690 

White  swallow- wort  1586 
White  tartar  696 

White  turpentine  864 

White  vitriol  903 

Whito  walnut  60«> 

White  water-lily  1667 

White  wax  245,  246 

White  wifte  889 

White  wines  890,  891 

White-oak  bark  722,  723 
White-sulphur  water  140 
White-wine  vinegar  16 

Whiting  1720 

Wild  brier  741 

Wild  cardamom  (note)  225 
Wild  carrot  227 

Wild  chamomile  840 

Wild  cucumber  872 

Wild  ginger  151 

Wild  horehound  888 

Wild  indigo  1641 

Wild  ipecac  874 

Wild  lemon  692 

Wild  lettuce  617 

Wild  nutmeg  570 

Wild  pink  1694 

Wild  potato  1577 

Wild  rosemary  284 

Wild  sarsaparilla  143 

Wild  senna  287 

Wild  senna  of  Europe  1601 
Wild  thyme  623 

Wild  yam-root  1588 

Wild-cherry  bark  717 

Willow  765 

Willow-herb  1590 

Windsor  soap  775 

Wine  890 

Wine,  adulterations  of  895 
Wine,  antimonial  1502 

Wine,  aromatic  1720 

Wine,  claret  898 

Wine,  madeira  892 

Wine  measure  1784 
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Wine  of  aloes  1502 

Wine  of  antimony  1502 

Wine  of  citrate  of  iron  1505 
Wineofcolchicum  root  1503 
Wine  of  colchicum  seed 

1504 
Wine  of  ergot  1504 

Wine  of  ipecacuanha  1505 
Wine  of  iron  1504 

Wine  of  opium  1605 

Wineofquinia  1506 

Wine  of  rhubarb  1506 

Wine  of  tar  (note)  680 

Wine  of  tobacco  1506 

Wine,  orange  1503 

Wine,  port  890,  892 

Wine,  red  890 

Wine,  sherry  889,  892 

Wine,  teneriflfe  893 

Wine  vinegar  16 

Wine,  white  889 

Wines,  acidulous  891 

Wines,  astringent  891 

Wines,  dry  891 

Wines,  generous  891 

Wines,  light  891 

Wines,  medicated  1502 

Wines  of  different  coun- 
tries .  891 
Wines,  red  890 
Wines,  rough  891 
Wines,  sparkling  891 
Wines,  spirituous  891 
Wines,  sweet  N  891 
Wines,     table    of    the 

strength  of  895 

Wines,  white  890,  891 

Wine-whey  897 

Wingseed  1688 

Winter  savory  1692 

Wintcra  1720 

Winter-berry  716 

Winter-cherry,  com- 
mon 1677 
Winter-clover  1644 
Winter-green  256,  420 
Winter-green,  spotted  256 
Winter's  bark  1720 
Wiry  Loxa  bark  (note)  277 
Wistar's  cough  loz- 
enges 1480 
Witch-hazel  1607 
Witherite  167 
Woad  1626 
Wolfsbane  71 
Wood  alcohol  1642 
Wood  betony  1545 
Wood  naphtha  1642 
Wood  oil  (note)  334 
Wood  spirit  1642 
Wood  vinegar  19 
Wood-sorrel  1666 
Woody  nightshade  869 
Woorali  1721 
Woorara  1721 
Woorari  1721 
Worm  tea  833 
Worm  seed  255 
Wormseed,  European  773 
Wormwood  4 


Index. 

Wrightia  antidysenter- 

ica  1724 

Wrightia  tinctoria  1618 
Wrightine  1724 

Wurrus  744 

X 

Xanthochymus  ovalifo- 

lius  417 

Xnnthopicrite  176,  901 

Xanthorrhiza  900 

Xanthorrhiza  apiifolia  900 
Xanthorrhiza  tinctoria  900 
Xanthorrhcea  hastilis  1604 
Xanthorrhoea  resins  1724 
Xanthoxj'lene  (note)  900 
Xanthoxylin  901 

Xanthoxylin  (note)  900 

Xanthoxylum  900 

Xanthoxylum    alatum 

(note)  900 

Xanthoxylum  Amcri- 

canum  901 

Xanthoxylum   Caroli- 

nianum  901 

Xanthoxylum     clava 

Herculis  901 

Xanthoxylum   fraxine- 

um  901 

Xylic  alcohol  37 

Xvlobalsamum  1541 

Xyloidin  120 


Yam  550 

Yarrow  17 

Yeast  399 

Yeast,  dried  (note)  400 

Yeast  poultice  1075 

Yelk  657 

Yellow  amorphous  ox- 
ide of  mercury  (note)  1215 
Yellow  bark  270,  280 

Yellow  bark  of  Guaya- 
quil (note)  285 
Yellow      Carthagena 

bark,  common  289 

Yellow  cinchona  262 

Yellow  cinchona  bark  262 
Yellow  dock        '  748 

Yellow  gentian  422 

Yellow  jasmine  421 

Yellow  ladies'  bedstraw  1600 
Yellow  ladies'  slipper  359 
Yellow  mercurial  lotion  1277 
Yellow  parilla  1640 

Yellow  pine  861 

Yellow  prussiate  of  pot- 
ash 714 
Yellow  puccoon  469 
Yellow  resin  726 
Yellow  Saunders  1690 
Yellow  soap,  common  776 
Yellow  sulphate  of  mer- 

curv  1217 

Yellow  wash  1201,  1276 
Yellow  wax  245 

Yellow-dye  tree  of  Sou- 
dan 1575 


Yellow-flowered  rhodo- 
dendron 1687 

Yellow-root  469,  900 

Yew  tree,  common  Eu- 
ropean 1707 

Young  fustic  1599 


Zamia  arrow-root  551 
Zamia  integrifolia  550 
Zamia  lanuginosa  768 
Zea  mays  1725 
Zedoary  1725 
Zerumbet  1725 
Zibethum  1569 
Zinc  902 
Zinc,  acetate  of  1507 
Zinc,  butter  of  1509 
Zinc,  carbonate  of  1508, 1552 
Zinc,  chloride  of  1509 
Zinc  colic  903 
Zinc,  cyanide  of  1586 
Zinc,  cyanuret  of  1586 
Zinc,  ferrocyanide  of  1595 
Zinc,  ferrocyunuret  of  1595 
Zinc,  flowers  of  1513 
Zinc,  granulated  1515 
Zinc,  impure  oxide  of  1716 
Zinc,  iodide  of  1628 
Zinc,  lactate  of  1628 
Zinc,  oxide  of  1512 
Zinc,  phosphate  of  1677 
Zinc,  precipitated  car- 
bonate of  1508 
Zinc,  preparations  of  1507 
Zinc,  silicate  of  1552 
Zinc,  solution  of  chlo- 
ride of  1274 
Zinc,  sulphate  of  903 
Zinc,  table  of  the  prepa- 
rations of  903 
Zinc,  valerianate  of  1514 
Zinci  acetas  1507 
Zinci  carbonas  1508 
Zinci  carbonas  prsecipi- 

tftta  1 508 

Zinci  chloridi  liquor  1274 

Zinci  chloridum  1509 

Zinci  cyanidum  1586 

Zinci  ferrocyanidum  1695 

Zinci  iodidum  1623 

Zinci  lactas  1628 

Zinci  oxidum  1512 

Zinci  phosphas  1677 

Zinci  sulphas  903 

Zinci  valerianas  1514 

Zincum  902 

Zincum  granulatum  1515 

Zingiber  906 

Zingiber  cassumniar  1725 

2yngiber  officinale  906 

Zingiber  zerumbet  1725 
Zittmann's   decoction 

(note)  1101 

Zizyphus  jujuba  1725 

Zizyphus  lotus  1725 

Zizyphus  vulgaris  1725 


Uk! 


aJ\P^ 


0  I      /v 


>r  / 


1^ 


Acme  Library  Card  Pocket 

Dnu  xPau  "Re!.  Index  FU«- 
Made  by  LIBRARY  nUREAU 


„  Jcaloiisv  ill  iiiarn^i  ^,"'?  "^ils.  ^ 


!)]ed  with  inSatn- 

■us;   Lave    beon 

vw....-i>  i.i,  iiujnicians,   but  thoy 

ma     Ans.— Got    ctijcli    graaa, 

inluslou  and  drink  frequently. 


L-i^La.    r\y(^A 


2.,^\ 


p^<^  n 


ir^ 


\ 


